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UNIIBD STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 37l(C) DATE 

15/569,484 10/26/2017 

FIRST NAMED APPLICANT 

Christian HANISCH 

UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTY.DOCKET NO./TITLE 

03101160US 

REQUEST ID 

145074 

Acknowledgement of Change to Small Entity Status 

The entity status change request below filed through Private PAIR on 08/06/2021 has been accepted. 

CERTIFICATIONS: 

Change of Entity Status: 

X Applicant asserting small entity status. See 37 CFR 1.27. 
N0IB: If the application was previously under micro entity status, checking this box will be taken to be a notification of 
loss of entitlement to micro entity status. 

This portion must be completed by the signatory or signatories making the entity status change in accordance 

with 37 CFR 1.4( d)( 4). 

Signature: !Michael E. Whitham/

Name: Michael E. Whitham 

Registration Number: 32635 
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Docket No.: 03101160US; App. No.: 15/569,484 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re 

U.S. Patent 11,050,097 issued June 29, 2021 

from 

In re patent application of 

HANISCH et al. 

Application No. 15/569,484 

Filed October 26, 2017 

Confirmation No. 9373 

Group Art Unit 3725 

Examiner Swiatocha 

For METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR 
RECHARGABLE BATTERIES, AND BATTERY PROCESSING INSTALLATION 

Commissioner for Patents 

PO Box 1450 
Alexandria, Virginia 22313-1450 

SMALL ENTITY STATUS 

Sir: 

The patentee, Duesenfeld GmbH, of U.S. Patent 11,050,097 is entitled to small entity 

status. 

Please change the status of the patentee in the USPTO so that the patentee may pay small 

entity fees for the maintenance fees going forward. 

W&C IP 

11491 Sunset Hills Road, Suite 340 

Res ton, VA 20190 

Tel. (703) 787-9400 
Fax. (703) 787-7557 

Customer No.: 30743 

- 1 -

Respectfully submitted, 

/Michael E. Whitham/ 

Michael E. Whitham 

Reg. No. 32,635 
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Electronic Acknowledgement Receipt 

EFSID: 43447909 

Application Number: 15569484 

International Application Number: 

Confirmation Number: 9373 

Title of Invention: 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR 
RECHARGEABLE BATTERIES, AND BATTERY PROCESSING INSTALLATION 

First Named Inventor/Applicant Name: Christian HANISCH 

Customer Number: 30743 

Filer: Michael E. Whitham 

Filer Authorized By: 

Attorney Docket Number: 03101160US 

Receipt Date: 06-AUG-2021

Filing Date: 26-OCT-2017

Time Stamp: 14:40:06 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

15337 

1 Miscellaneous Incoming Letter 03101160US_8_6_21.pdf no 1 
c9b5d34f6f175989c9a4f5d0efe 7124b59c6 

4b9f 

Warnings: 3



Information: 

Total Files Size (in bytes)� 15337 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

15/569,484 06/29/2021 

30743 7590 06/09/2021 

W&CIP 
11491 SUNSET HILLS ROAD 
SUITE 340 
REST0N, VA 20190 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. 

11050097 03101160US 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

9373 

The Patent Term Adjustment is 344 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Christian HANISCH, Braunschweig, GERMANY; 
DUESENFELD GMBH, Braunschweig, GERMANY; 
Bastian WESTPHAL, Braunschweig, GERMANY; 
Wolfgang HASELRIEDER, Braunschweig, GERMANY; 
Martin SCH0ENITZ, Braunschweig, GERMANY; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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Receipt date: 04/19/2021 15/569,484 - GAU: 3799 

Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 15569484 

Filing Date 2017-10-26 
INFORMATION DISCLOSURE First Named Inventor I J:;hristian HANISCH 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I 03101160US 

U.S.PATENTS I Remove I 

Examiner Cite 
Initial* No 

Patent Number 
Kind 

Issue Date Code1 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner c·t N 
Initial* 1 e 0 

Publication 
Number 

Kind Publication 
Code1 Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

( ha 1ge(t) a IK , 
1 20160049699 A1 R016-02-18 MITSUBISH~l __ ~M~A~,~~S 

t<t, ocum ~nt, :;oRPOc" -,~ 

/-~lf_\l\f"/· h dd dd .. IUS P bl. h dA 1· ... -~f · I f-l
31

JI_ k h cA-
t
ddilb. _I Add I you w1s to a a 1t1ona . . u 1s e pp 1cat1on c1tat1on in ormat1on p ease c 1c t e utton. 

6/' // -- ~' FOREIGN PATENT DOCUMENTS IRemovel 

Examiner Cite 
Initial* No 

1 

2 

3 

EFSWeb2.1.18 

Foreign Document Country Kind 
Number3 Code2i Code4 

106259062 ~N B 

1424825 bE A1 

10-0665626 i<R B1 

Publication 
Date 

2015-09-09 

1996-01-18 

2007-01-09 

Name of Patentee or 
Applicant of cited 
Document 

UNIV TSINGHUA 
GRADUATE SCHOOL 

GABLER ING KONTOR 
~UEBECK 

REMETECH CO., LTD. 

Pages,Columns,Lines 
where Relevant 
Passages or Relevant 
Figures Appear 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /G.D.S./ 

T5 

X 

[81 

[81 
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Receipt date: 10/26/2017 15/569,484 - GAU: 3725 

C 

Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor 11 STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

Hanisch , et al. 
1 9780419 B2 Q017-10-03 -· - - -

hange(s) pplied 
- 'I L..1'1....,,1 ,..._.._,,. --- '-J , ....... 

er rln,11mt>n t 

/ 

7 

ilA!J¥~~":'jsh to add additional U.S. Patent citation information please click the Add button. I Add I 

'/ 24/2021 U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

~ 1 20050241943 A1 Q005-11-03 0 
I 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 ~010/102377 WO A1 2010-09-16 STEVENS, WAYNE, C. 

ll"ECH UNI 
2 ~ 0 2011 110 083 DE A1 2013-02-14 SRAUNSCHWEIG 

CAROLO WILHELMINA 

ELECTROCYCLI NG 
3 ~o 2012 024 876 DE A1 2014-06-26 ~MBH; VOLKSWAGEN 

~KTIENGESELLSCHAFT 

EFSWeb 2.1.17 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /G.D.S./ 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

30743 7590 03/01/2021 

W&CIP 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA20190 

APPLICATION NO. FILING DATE 

15/569,484 10/26/2017 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Christian HANISCH 03101160US 9373 

TITLE OF INVENTION: METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES, AND 

ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

SWIATOCHA, GREGORY D. 3799 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

241-024130 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 06/01/2021 

W&C IP 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

DUESENFELD GMBH 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

BRAUNSCHWEIG, DE 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 129 Corporation or other private group entity O Government 

4a. Fees submitted: ~Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

~ Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature __ /_M_i_c_h_a_e_l __ E_._W_h_i_' t_h_a_m_/ ____ _ 

Typed or printed name __ M_i_c_h_a_e_l_E_. __ W_h_i_t_h_a_m _____ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date __ 2_0_2_1_-_0_5_-_2_6 _______ _ 

Registration No. __ 3_2_6_3_5 _________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 15569484 

Filing Date: 26-0ct-2017 

Title of Invention: 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR 
RECHARGEABLE BATTERIES, AND BATTERY PROCESSING INSTALLATION 

First Named Inventor/Applicant Name: Christian HANISCH 

Filer: Michael E. Whitham/Kyle Comiskey 

Attorney Docket Number: 03101160US 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1200 1200 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1200 
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Electronic Acknowledgement Receipt 

EFSID: 42827374 

Application Number: 15569484 

International Application Number: 

Confirmation Number: 9373 

Title of Invention: 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR 
RECHARGEABLE BATTERIES, AND BATTERY PROCESSING INSTALLATION 

First Named Inventor/Applicant Name: Christian HANISCH 

Customer Number: 30743 

Filer: Michael E. Whitham/Kyle Comiskey 

Filer Authorized By: Michael E. Whitham 

Attorney Docket Number: 03101160US 

Receipt Date: 26-MAY-2021 

Filing Date: 26-OCT-2017 

Time Stamp: 15:17:04 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1200 

RAM confirmation Number E20215PF17161644 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

91873 

1 Issue Fee Payment (PTO-85B) 03101160US_IFP.pdf no 1 
8825bda3f67 4 7d5bef671 e 12f8d884fc4a81 

66d1 

Warnings: 

Information: 

30761 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
d 5 e85 7 e Sc 188dec0eb26302b 70405 a4c8c4 

ea2ce 

Warnings: 

Information: 

Total Files Size (in bytes) 122634 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

15/569,484 

30743 

W&CIP 
7590 

FILING DATE 

10/26/2017 

04/23/2021 

11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA 20190 

FIRST NAMED INVENTOR 

Christian HANISCH 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

03101160US 

CONFIRMATION NO. 

9373 

EXAMINER 

SWIATOCHA, GREGORY D. 

ART UNIT PAPER NUMBER 

3799 

MAIL DATE DELIVERY MODE 

04/23/2021 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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Corrected 
Notice of Allowability 

Application No. 
15/569,484 
Examiner 
GREGORY D SWIATOCHA 

Applicant(s) 
HAN ISCH et al. 

Art Unit I AIA (FITF) Status 
3799 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to communications filed 19 April 2021. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-9 and 11-22. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ~All b) 0 Some *c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2.~ Information Disclosure Statements (PTO/SB/08), 6. D Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/GREGORY D SWIATOCHA/ 
Primary Examiner, Art Unit 3799 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210422 
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Receipt date: 04/19/2021 15/569,484 - GAU: 3799 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 15569484 

Filing Date 2017-10-26 

INFORMATION DISCLOSURE First Named Inventor I J:;hristian HANISCH 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I 03101160US 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20160049699 A1 Ro16-02-10 MITSUBISHI MATERIALS 
:;oRPORATION 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 106259062 ~N B 2015-09-09 UNIV TSINGHUA X GRADUATE SCHOOL 

2 1424825 bE A1 1996-01-18 GABLER ING KONTOR [81 ~UEBECK 

3 10-0665626 i<R B1 2007-01-09 REMETECH CO., LTD. [81 
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Receipt date: 04/19/2021 15/569,484 - GAU: 3799 

Application Number 15569484 

Filing Date 2017-10-26 
INFORMATION DISCLOSURE First Named Inventor I Christian HANISCH 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 03101160US 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 DEHNERT ET AL: "Vacuum Distillation", ALLGEMEINE CHEMIE, 14.3, page 14, 1979 X 

2 NOLF ET AL: Allgemeine und Physikalische Chemie, CHEMIE, 1985 [81 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature II /GREGORY D SWIATOCHA/ I Date Considered 11 04/22/2021 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.18 
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Receipt date: 04/19/2021 15/569,484 - GAU: 3799 

Application Number 15569484 

Filing Date 2017-10-26 
INFORMATION DISCLOSURE First Named Inventor I Christian HANISCH 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 03101160US 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Michael E. Whitham/ Date (YYYY-MM-DD) 2021-04-16 

Name/Print Michael E. Whitham Registration Number ~2635 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.18 
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Receipt date: 04/19/2021 15/569,484 - GAU: 3799 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb2.1.18 
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Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 15569484 

Filing Date 2017-10-26 

INFORMATION DISCLOSURE First Named Inventor I J:;hristian HANISCH 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I 03101160US 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20160049699 A1 Ro16-02-1a MITSUBISHI MATERIALS 
:;oRPORATION 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 106259062 ~N B 2015-09-09 UNIV TSINGHUA X GRADUATE SCHOOL 

2 1424825 bE A1 1996-01-18 GABLER ING KONTOR [81 ~UEBECK 

3 10-0665626 i<R B1 2007-01-09 REMETECH CO., LTD. [81 
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Application Number 15569484 

Filing Date 2017-10-26 
INFORMATION DISCLOSURE First Named Inventor I Christian HANISCH 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 03101160US 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 DEHNERT ET AL: "Vacuum Distillation", ALLGEMEINE CHEMIE, 14.3, page 14, 1979 X 

2 NOLF ET AL: Allgemeine und Physikalische Chemie, CHEMIE, 1985 [81 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.18 
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Application Number 15569484 

Filing Date 2017-10-26 
INFORMATION DISCLOSURE First Named Inventor I Christian HANISCH 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 03101160US 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Michael E. Whitham/ Date (YYYY-MM-DD) 2021-04-16 

Name/Print Michael E. Whitham Registration Number ~2635 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.18 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb2.1.18 
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Electronic Patent Application Fee Transmittal 

Application Number: 15569484 

Filing Date: 26-0ct-2017 

Title of Invention: 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR 
RECHARGEABLE BATTERIES, AND BATTERY PROCESSING INSTALLATION 

First Named Inventor/Applicant Name: Christian HANISCH 

Filer: Michael E. Whitham/Kyle Comiskey 

Attorney Docket Number: 03101160US 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260 

Total in USO($) 260 
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Electronic Acknowledgement Receipt 

EFSID: 42484161 

Application Number: 15569484 

International Application Number: 

Confirmation Number: 9373 

Title of Invention: 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR 
RECHARGEABLE BATTERIES, AND BATTERY PROCESSING INSTALLATION 

First Named Inventor/Applicant Name: Christian HANISCH 

Customer Number: 30743 

Filer: Michael E. Whitham/Kyle Comiskey 

Filer Authorized By: Michael E. Whitham 

Attorney Docket Number: 03101160US 

Receipt Date: 19-APR-2021 

Filing Date: 26-OCT-2017 

Time Stamp: 11:08:13 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $260 

RAM confirmation Number E20214I B08270739 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1034669 

1 
Information Disclosure Statement (IDS) 

03101160US_IDS5.pdf no 4 
Form (SB08) 

b56f1 acc3d 1 c87db64926a9fc525086d47fo 
53d4 

Warnings: 

Information: 

519377 

2 Foreign Reference CN103259062B.PDF no 7 
e982 9085fd5 d a9e 7 af7 d Saceefce 213 3 a528 

9882 

Warnings: 

Information: 

1027317 

3 Foreign Reference CNl 03259062B-eng.PDF no 7 
324930fea37fef0007ba 779871252c1 Of7b9 

9e2 

Warnings: 

Information: 

408033 

4 Foreign Reference DE4424825A l .PDF no 6 
18a01 c755f98154d9fba84293398fc2589e8 

07d9 

Warnings: 

Information: 

68964 

5 Foreign Reference DE4424825-eng.pdf no 1 
671504037edb49e1 92c97626c8b635d3ac 

12b88 

Warnings: 

Information: 

211841 

6 Foreign Reference KR100665626B1.PDF no 5 
ded2859e58ddba4b29343ff61912a 709efb 

9f067 

Warnings: 

Information: 



27

1406243 

7 Foreign Reference KRl 00665626B1-eng.PDF no 6 
9f22ebdea9459e24d5b93ad4c775dc9612b 

fcfa1 

Warnings: 

Information: 

4580710 

8 Non Patent Literature Dehnert-1979.PDF no 4 
5791 ca7d64d58cf6a4198ae2698f600cfe4e 

664 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

5432024 

9 Non Patent Literature Wolf-1985.PDF no 4 
f7a65d 17d904c4ec97bcf92d46a2372cb21 

f9ae 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

30882 

10 Fee Worksheet (5B06) fee-info.pdf no 2 
2c7e 18c93b259a32df66351fa2639839191 a 

8f4c 

Warnings: 

Information: 

Total Files Size (in bytes) 14720060 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

30743 7590 03/01/2021 

W&CIP 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA20190 

APPLICATION NO. FILING DATE 

15/569,484 10/26/2017 

EXAMINER 

SWIATOCHA, GREGORY D. 

ART UNIT PAPER NUMBER 

3799 

DATE MAILED: 03/01/2021 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Christian HANISCH 03101160US 9373 

TITLE OF INVENTION: METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES, AND 
BATTERY PROCESSING INSTALLATION 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/01/2021 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

30743 7590 03/01/2021 

W&CIP 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA20190 

APPLICATION NO. FILING DATE 

15/569,484 10/26/2017 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Christian HANISCH 03101160US 9373 

TITLE OF INVENTION: METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES, AND 

ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

SWIATOCHA, GREGORY D. 3799 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

241-024130 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 06/01/2021 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
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0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/569,484 10/26/2017 

30743 7590 03/01/2021 

W&CIP 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA20190 

FIRST NAMED INVENTOR 

Christian HANISCH 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

03101160US 9373 

EXAMINER 

SWIATOCHA, GREGORY D. 

ART UNIT PAPER NUMBER 

3799 

DATE MAILED: 03/01/2021 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-010 I or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
15/569,484 
Examiner 
GREGORY D SWIATOCHA 

Applicant(s) 
HAN ISCH et al. 

Art Unit I AIA (FITF) Status 
3799 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to communications filed 26 June 2020. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-9 and 11-22. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ~All b) 0 Some *c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2.~ Information Disclosure Statements (PTO/SB/08), 6. ~ Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/GREGORY D SWIATOCHA/ 
Primary Examiner, Art Unit 3799 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210225 
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Application/Control Number: 15/569,484 
Art Unit: 3799 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

Page 2 

1) The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

2) The text of those sections of Title 35, U.S. Code not included in this action can be found in a 

prior Office action. 

Continued Examination Under 37 CFR 1.114 

3) A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 

l.17(e), was filed in this application after final rejection. Since this application is eligible for continued 

examination under 37 CFR 1.114, and the fee set forth in 37 CFR l.17(e) has been timely paid, the 

finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 

submission filed on 4 June 2020 has been entered. 

Information Disclosure Statement 

4) The information disclosure statement (IDS) submitted is in compliance with the provisions of 37 

CFR 1.97. Accordingly, the information disclosure statement is being considered by the examiner. 

Response to Arguments 

5) Applicant's arguments, filed 4 June 2020, with respect to Claims 1 and 7 have been fully 

considered and are persuasive. The rejection of Claims 1 and 7 has been withdrawn. 

Allowable Subject Matter 

6) Claims 1-9 and 11-22 are allowed. 

7) The following is an examiner's statement of reasons for allowance: 

8) Applicant's arguments, filed 4 June 2020, with respect to Claims 1 and 7 have been fully 

considered and are persuasive. The rejection of Claims 1 and 7 has been withdrawn and the claims are 

allowed. 
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Application/Control Number: 15/569,484 
Art Unit: 3799 

Page 3 

9) Regarding Claims 4, 11, and 20, it is the opinion of the Examiner that the art of record neither 

anticipates nor renders obvious wherein "a pump liquid of the jet pump has at least one of a pH value of 

at least 8, and contains a substance that precipitates fluoride" or "wherein the pump liquid is conducted 

within a circuit and the pump liquid contains a substance that reacts with hydrogen fluoride" in 

combination with the rest of the claimed limitations set forth in the dependent claim. Searching by the 

Examiner yielded prior art as cited below: 

10) Stevens discloses the removal of an electrolyte including lithium from the recycled battery using 

a vacuum system, scrubber, and an atomizer using a 50% concentration of sodium hydroxide in water, 

and this discloses a liquid with a pH of at least 9. Sodium hydroxide is also known to react with hydrogen 

fluoride to precipitate fluoride. However, the electrolyte disclosed by Stevens is lithium perchlorate in 

propylene carbonate and dimethoxyethane. While, Tanii et al. (U.S. 6,524,737) discloses the recycling of 

lithium batteries containing lithium phosphohexafluoride as the electrolyte, and thus the electrolyte of 

Stevens could be replaced with lithium phosphohexafluoride, the fluoride compounds are treated in a 

wastewater tank instead of with a jet pump. Further, while the use of jet pumps containing alkaline 

liquids such as sodium hydroxide is known from Eckardt et al. (U.S. 2014/0003568) such a use is not 

disclosed for the recycling of a lithium electrolyte battery. 

11) Therefore, Stevens, Tanii, and Eckardt alone, or in combination with any other prior art, do not 

anticipate or render obvious the claimed invention. 

Any comments considered necessary by applicant must be submitted no later than the payment 

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 

submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 
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Application/Control Number: 15/569,484 
Art Unit: 3799 

Conclusion 

12) Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to GREGORY D. SWIATOCHA whose telephone number is (571)272-7022. The 

examiner can normally be reached on Monday-Friday (9-5). 

Page 4 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the US PTO Automated Interview Request (AIR) at http:/ /www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Tom Sweet can be reached at 571-272-4761. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact 

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/GREGORY D SWIATOCHA/ 
Primary Examiner, Art Unit 3799 
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$.did. WO-2008081409-$.did. WO-
2008081410-$.did. US-5352270-$.did. 
EP-673075-$.did. EP-1333523-$.did. JP-
3935594-$.did. WO-2008119525-$.did. 
US-5679477-$.did. US-5612150-$.did. 
JP-H11167936-$.did. US-20150080630-
$.did. DE-10062947-$.did. DE-
10045241-$.did. EP-3063811-$.did. US-
9450277-$.did. JP-3079849-$.did. JP-
2013229326-$.did. EP-1333522-$.did. 
US-20170012328-$.did. RO-106045-
$.did. DE-10021383-$.did. EP-1333523-
$.did. WO-2015063007-$.did. US-
9620828-$.did. US-8067107-$.did. CN-
105144464-$.did. US-6223449-$.did. 
US-20030180604-$.did. DE-
102008055508-$.did. JP-6124001-$.did. 



53

1,437 (y02p10/212.cpc. b02c21/$.cpc. 
(b02c23/08,10).cpc. b09b3/008.cpc. 
(b01d53/02,002).cpc. b0ld 11/00.cpc. 
b09b3/0058.cpc. b01d2253/102.cpc.) 
AND (battery batteries) 
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U5-PGPUB; 
U5PAT; 
U50CR; 
FPR5; EPO; 
JPO; 
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IBM_TDB 

U5-PGPUB; 
U5PAT; 
U50CR; 
FPR5; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U50CR; 
FPR5; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U50CR; 
FPR5; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
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U50CR; 
FPR5; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

(538 539) AND (liquid WITH gas WITH U5-PGPUB; 
jet WITH (ejector pump)) U5PAT; 

U50CR; 
FPR5; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

(liquid WITH gas WITH jet WITH U5-PGPUB; 
(ejector pump)) WITH vacuum U5PAT; 

U50CR; 
FPR5; EPO; 
JPO; 
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(liquid WITH gas WITH jet WITH US-PGPUB; 
(ejector pump) WITH vacuum) SAME pH USPAT; 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

(jet ADJ (ejector pump)) WITH ((sodium US-PGPUB; 
calcium) ADJ carbonate) USPAT; 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

(538 539) AND ((sodium calcium) ADJ US-PGPUB; 
carbonate) USPAT; 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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FPRS; EPO; 
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IBM_TDB 

(jet ADJ (ejector pump)) WITH (fluoride US-PGPUB; 
fluorine) WITH (carbonate) USPAT; 

USOCR; 
FPRS; EPO; 
JPO; 
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(538 539) AND (electrolyte WITH 
(remov$4 weight)) 

(538 539) AND (electrolyte WITH 
(remov$4 vaporiz$3) WITH (dri$2 
dry$3)) 

(venturi adj pump) SAME (fluorine 
fluoride carbonate) 

US-PGPUB; 
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USOCR; 
FPRS; EPO; 
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563 564 565 566 567 568 569 570 571 
572 573 574 575 

CA-2983768-$.did. U5-20190260101-
$.did. AU-2017347388-$.did. WO-
2016174156-$.did. EP-3289627-$.did. 
CA-3040793-$ .did. DE-10201520784 3-
$.d id. DE-102015207843-$.did. EP-
3312922-$.did. EP-3312922-$.did. DE-
102016120046-$.did. WO-2018073101-
$.did. EP-3529841-$.did. CN-
109845008-$.did. KR-20190084985-
$.did. CN-107636875-$.did. WO-
2019149698-$ .did. DE-1020130114 70-
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$.did. DE-102018102026-$.did. EP-
2446497-$.did. EP-3517641-$.did. WO-
2010149611-$.did. EP-2446497-$.did. 
DE-102012024876-$.did. EP-2742559-
$.did. WO-2013023640-$.did. DE-
102013011470-$.did. EP-2742559-$.did. 
DE-102009027179-$.did. DE-
102011110083-$.did. WO-2008074352-
$.did. DE-4424825-$.did. DE-
102011110083-$.did. DE-
102015206153-$.did. WO-2019015892-
$.did. TW-201728531-$.did. JP­
H06338353-$.did. US-5612150-$.did. 
EP-673075-$.did. US-5679477-$.did. JP-
2013229326-$.did. JP-3240814-$.did. 
DE-202013010308-$.did. CN-
106684487-$.did. JP-3495707-$.did. 
DE-102011082187-$.did. EP-673075-
$.did. CN-105144464-$.did. JP-
3935594-$.did. US-3748186-$.did. US-
8067107-$.did. US-20050244704-$.did. 
CN-106684487-$.did. WO-2018218358-
$.did. EP-2741357-$.did. CN-
105021024-$.did. CA-3043947-$.did. 
JP-6124001-$.did. JP-H11167936-$.did. 
DE-19924707-$.did. WO-2002023651-
$.did. CA-2391865-$.did. EP-1269554-
$.did. KR-20190078653-$.did. CN-
108306050-$.did. DE-102017212266-
$.did. WO-2005015668-$.did. EP-
1652253-$.did. CA-2730336-$.did. JP­
H06338352-$.did. EP-1056146-$.did. 
US-20040028585-$.did. EP-1269554-
$.did. CN-105594056-$.did. US-
6524737-$.did. KR-20150135304-$.did. 
US-7192564-$.did. DE-102015010955-
$.did. CN-105594056-$.did. WO-
2014155784-$.did. DE-102018100158-
$.did. US-9937481-$.did. US-7198865-
$.did. EP-1041659-$.did. CN-
109777957-$.did. CN-107910610-$.did. 
EP-3063811-$.did. WO-1994007277-
$.did. JP-3079849-$.did. TW-1543431-
$.did. US-20150080630-$.did. CA-
2311792-$.did. CN-109449525-$.did. 
DE-19518643-$.did. US-5352270-$.did. 
TW-201724628-$.did. DE-4118001-
$.did. DE-202014007301-$.did. DE-
202013006631-$.did. US-9450277-
$.did. DE-202013006632-$.did. WO-
2015063007-$.did. US-20170012328-
$.did. AT-407753-$.did. JP-2016207463-
$.did. RU-2201018-$.did. 
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US-20170170529-$.did. KR-100300829-
$.did. JP-2016207464-$.did. US-
9620828-$.did. WO-2003061056-$.did. 
US-6511639-$.did. DE-19532626-$.did. 
EP-1472756-$.did. DE-102013111853-
$.did. US-20070292746-$.did. JP-
2017084707-$.did. KR-19980064595-
$.did. CN-1442928-$.did. EP-1333523-
$.did. DE-102013105676-$.did. AU-
2003205087-$.did. US-7858216-$.did. 
US-20180198115-$.did. EP-1472756-
$.did. CA-2309773-$.did. EP-1333522-
$.did. US-9843077-$.did. US-
20170207504-$.did. WO-2017000157-
$.did. KR-20070090851-$.did. US-
20160049699-$.did. US-20030186110-
$.did. EP-3063811-$.did. DE-10049097-
$.did. DE-102012109032-$.did. JP-
2001332237-$.did. EP-1333523-$.did. 
US-9912022-$.did. WO-2017073686-
$.did. KR-20030039376-$.did. JP-
6245412-$.did. DE-19547151-$.did. JP-
4187804-$.did. JP-2017084706-$.did. 
US-20030180604-$.did. DE-10049097-
$.did. WO-2019150403-$.did. JP-
5050845-$.did. JP-2000223123-$.did. 
JP-H0785889-$.did. CN-104412426-
$.did. US-20130122398-$.did. WO-
2015046211-$.did. KR-100997349-
$.did. US-7833646-$.did. CN-
109478473-$.did. US-20040096746-
$.did. US-20180198179-$.did. DE-
102007012693-$.did. JP-2014222582-
$.did. US-9728807-$.did. US-
20150188137-$.did. EP-854530-$.did. 
CN-107910610-$.did. DE-
102014226241-$.did. JP-2019008980-
$.did. CN-1442928-$.did. JP-
2012204131-$.did. US-6789757-$.did. 
US-20030038197-$.did. JP-2016152226-
$.did. JP-5894688-$.did. WO-
1998044580-$ .did. EP-1330299-$ .did. 
CN-107403930-$.did. US-5972531-
$.did. EP-854530-$.did. DE-
102013012250-$.did. US-8999009-
$.did. DE-102010020738-$.did. KR-
20160064104-$.did. US-6986967-$.did. 
WO-2002028500-$.did. US-6461766-
$.did. JP-2014160575-$.did. JP-
2015179666-$.did. EP-2894702-$.did. 
US-20130232772-$.did. JP-2013146680-
$.did. EP-972313-$.did. US-7910242-
$.did. CA-2285275-$.did. CA-2418527-

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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JP-2016207465-$.did. TW-201318972-
$.did. JP-5708121-$.did. US-6335122-
$.did. WO-2000051806-$.did. JP-
3540085-$.did. JP-2018022670-$.did. 
JP-2016511916-$.did. DE-19842658-
$.did. US-20080199768-$.did. CN-
105144464-$.did. WO-2017073687-
$.did. CN-104412425-$.did. KR-
100838943-$.did. WO-2019060996-
$.did. US-20180309126-$.did. US-
20140290438-$.did. JP-4753220-$.did. 
CA-2225699-$.did. CN-103959553-$.did. 
JP-2016170878-$.did. CN-107591583-
$.did. JP-5966457-$.did. US-
20150180020-$.did. WO-2014120718-
$.did. TW-201545976-$.did. EP-
3370286-$.did. US-20060138056-$.did. 
DE-102015223136-$.did. KR-
20150110797-$.did. WO-1998035396-
$.did. WO-2001091210-$.did. EP-
958626-$.did. CN-104412425-$.did. KR-
20160143829-$.did. EP-1293003-$.did. 
EP-2951872-$.did. KR-20090020888-
$.did. US-6444356-$.did. TW-1644859-
$.did. CN-108281729-$.did. EP-
3132485-$.did. DE-102016208407-
$.did. WO-2018034155-$.did. CN-
108808156-$.did. US-6503432-$.did. 
KR-101025415-$.did. EP-3191195-$.did. 
WO-2016038207-$.did. AU-
2003205087-$.did. US-20170047586-
$.did. EP-794587-$.did. CA-2280622-
$.did. CA-2471015-$.did. WO-
2015158557-$.did. JP-2016152225-
$.did. US-9780419-$.did. EP-1408575-
$.did. IN-201917003070-$.did. EP-
622862-$.did. WO-2017057146-$.did. 
JP-5691636-$.did. KR-20070090850-
$.did. WO-2014034859-$.did. EP-
794587-$.did. EP-84381-$.did. JP-
2016152224-$.did. DE-102013219604-
$.did. CA-2199096-$.did. IN-198823-
$.did. US-20010008723-$.did. JP-
2012190768-$.did. JP-2004355977-
$.did. JP-6315198-$.did. AU-701597-
$.did. WO-2015129200-$.did. KR-
20000019850-$.did. RO-106045-$.did. 
US-20030054245-$.did. JP-3371713-

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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$.did. JP-6345116-$.did. JP-
2015092465-$.did. US-20160268597-
$.did. US-7666310-$.did. WO-
2019158177-$.did. WO-2014034857-
$.did. JP-2010086885-$.did. DE-
102012000914-$.did. US-20050247914-
$.did. JP-6079651-$.did. JP-H08279358-
$.did. KR-20020025480-$.did. US-
6329096-$.did. JP-5647377-$.did. US-
20180323433-$.did. CN-101944585-
$.did. WO-2015136722-$.did. JP-
6311877-$.did. US-20020039686-$.did. 
WO-2006088021-$.did. EP-1168479-
$.did. KR-100880525-$.did. 

AU-2017347388-$.did. CA-3040793-
$.did. US-20180301769-$.did. EP-
3312922-$.did. CA-2983768-$.did. EP-
3312922-$.did. DE-102016120046-
$.did. WO-2018073101-$.did. EP-
3529841-$.did. WO-2016174156-$.did. 
EP-3289627-$.did. DE-102015207843-
$.did. DE-102015207843-$.did. CN-
109845008-$.did. KR-20190084985-
$.did. CN-107636875-$.did. WO-
2019149698-$.did. EP-2446497-$.did. 
WO-2010149611-$.did. EP-2446497-
$.did. DE-102013011470-$.did. DE-
102018102026-$.did. DE-
102009027179-$.did. EP-3517641-$.did. 
DE-102013011470-$.did. EP-2742559-
$.did. WO-2013023640-$.did. DE-
102012024876-$.did. DE-4118001-
$.did. EP-2742559-$.did. DE-
102011110083-$.did. DE-4424825-
$.did. DE-102011110083-$.did. DE-
102015206153-$.did. AT-407753-$.did. 
IN-285315-$.did. US-20100162619-
$.did. CA-2710719-$.did. AU-
2007340905-$.did. US-9512376-$.did. 
DE-19547151-$.did. US-6789757-$.did. 
US-20030038197-$.did. CA-2391865-
$.did. AU-2007340905-$.did. WO-
2002023651-$.did. US-20170283725-
$.did. EP-1269554-$.did. CA-2409218-
$.did. WO-2019015892-$.did. EP-
1269554-$.did. CA-2730336-$.did. US-
20040028585-$.did. EP-2741357-$.did. 
CA-2710719-$.did. CA-3031475-$.did. 
TW-201728531-$.did. CH-678131-$.did. 
AU-2013201163-$.did. US-6461766-
$.did. US-7192564-$.did. DE-
102008058444-$.did. JP-H06338353-

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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$.did. DE-19518643-$.did. JP-3240814-
$.did. WO-2001091210-$.did. EP-
1293003-$.did. EP-1215023-$.did. EP-
1652253-$.did. WO-2005015668-$.did. 
WO-2008074352-$.did. EP-2376597-
$.did. JP-3495707-$.did. WO-
2008081408-$.did. EP-673075-$.did. 
WO-2018218358-$.did. CN-106684487-
$.did. DE-102011082187-$.did. DE-
202013010308-$.did. WO-2008081407-
$.did. EP-2106435-$.did. CA-3043947-
$.did. JP-H06338352-$.did. CN-
106684487-$.did. WO-1994007277-
$.did. WO-2008081409-$.did. WO-
2008081410-$.did. US-5352270-$.did. 
EP-673075-$.did. EP-1333523-$.did. JP-
3935594-$.did. WO-2008119525-$.did. 
US-5679477-$.did. US-5612150-$.did. 
JP-H11167936-$.did. US-20150080630-
$.did. DE-10062947-$.did. DE-
10045241-$.did. EP-3063811-$.did. US-
9450277-$.did. JP-3079849-$.did. JP-
2013229326-$.did. EP-1333522-$.did. 
US-20170012328-$.did. RO-106045-
$.did. DE-10021383-$.did. EP-1333523-
$.did. WO-2015063007-$.did. US-
9620828-$.did. US-8067107-$.did. CN-
105144464-$.did. US-6223449-$.did. 
US-20030180604-$.did. DE-
102008055508-$.did. JP-6124001-$.did. 
DE-19809400-$.did. US-20050244704-
$.did. DE-10228471-$.did. US-6524737-
$.did. DE-19547151-$.did. US-7833646-
$.did. US-20170207504-$.did. 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

(vacuum WITH scrub$4) SAME (fluorine US-PGPUB; 
fluoride carbonate) USPAT; 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

(vacuum WITH scrub$4) SAME (fluorine US-PGPUB; 
fluoride) USPAT; 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

(vacuum WITH scrub$4) SAME US-PGPUB; 
((fluorine fluoride) AND carbonate) USPAT; 

((sodium adj hydroxide) NaOH) WITH 
((jet adj pump) ejector) 

(US-20190260101-$ or US-
20180301769-$ or US-20180205122-$ 
or US-20030186110-$ or US-
20070134546-$ or US-20160251740-$ 
or US-20160043450-$ or US-
20140290438-$ or US-20100230518-$ 
or US-20040113588-$ or US-
20030180604-$ or US-20140003568-
$).did. or (US-9780419-$ or US-
6524737-$ or US-5632863-$).did. or 
(DE-4424825-$ or CA-2311792-$).did. 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; FPRS; 
DERWENT 
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(carbonate WITH (Uet adj pump) 
ejector) SAME (fluorine fluoride)) AND 
(battery batteries) 

(base WITH (Uet adj pump) ejector) 
SAME (fluorine fluoride)) AND (battery 
batteries) 

((basic alkalin$3) WITH (Uet adj pump) 
ejector) SAME (fluorine fluoride)) AND 
(battery batteries) 

((bas$2 alkalin$3) WITH (Uet adj pump) 
ejector) SAME (fluorine fluoride)) 

(carbonate WITH (Uet adj pump) 
ejector) SAME (fluorine fluoride)) 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
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"8210456" "1587623" "3393876" 
"3456886" "3493183" "3777994" 
"3892563" "4026477" "4384683" 
"4775107" "5377920" "5575907" 
"5632863" "5707015" "9780419" 
"20050241943" 

(US-20190260101-$ or US-
20180301769-$ or US-20180205122-$ 
or US-20030186110-$ or US-
20070134546-$ or US-20160251740-$ 
or US-20160043450-$ or US-
20140290438-$ or US-20100230518-$ 
or US-20040113588-$ or US-
20030180604-$ or US-20140003568-
$).did. or (US-9780419-$ or US-
6524737-$ or US-5632863-$ or US-
8210456-$).did. or (DE-4424825-$ or 
CA-2311792-$).did. or (WO-
2010102377-$ or DE-102011110083-$ 
or WO-2013140039-$ or CN-
102496752-$ or CN-101183740-$ or EP-
1333522-$).did. 

(5100 5101 5102 5104) AND (dry$3 
SAME (vacuum pressure)) 

(H0lMl0/54 or H01M6/52 or 
802(21/00 or 802(23/10 or 802(23/20 
or 80983/0058 or C2281/005 or 
Y02P10/20 or Y02W30/84 or 
801D53/002 or 801D53/04 or 
801D2253/102).cpc. AND ((shred$4 
crush$4 comminut$4 grind$3) AND 
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((dry$3 dried inactivat$3) SAME 
(vacuum Mpa hPa kPa))) 

(H0lMl0/54 or H01M6/52 or 
802(21/00 or 802(23/10 or 802(23/20 
or 80983/0058 or C2281/005 or 
Y02P10/20 or Y02W30/84 or 
801D53/002 or 801D53/04 or 
801D2253/102).cpc. AND ((shred$4 
crush$4 comminut$4 grind$3) AND 
((dry$3 dried inactivat$3) WITH 
(vacuum Mpa hPa kPa))) 

(H0lMl0/54 or H01M6/52 or 
802(21/00 or 802(23/10 or 802(23/20 
or 80983/0058 or C2281/005 or 
Y02P10/20 or Y02W30/84 or 
801D53/002 or 801D53/04 or 
801D2253/102).cpc. AND ((shred$4 
crush$4 comminut$4 grind$3) AND 
(batter$3 electrode) AND ((dry$3 dried 
inactivat$3) WITH (vacuum Mpa hPa 
kPa))) 

(H0lMl0/54 or H01M6/52 or 
802(21/00 or 802(23/10 or 802(23/20 
or 80983/0058 or C2281/005 or 
Y02P10/20 or Y02W30/84 or 
801D53/002 or 801D53/04 or 
801D2253/102).cpc. AND ((shred$4 
crush$4 comminut$4 grind$3) AND 
(batter$3 electrode) AND ((dry$3 dried 
inactivat$3) WITH (vacuum pressure) 
WITH (Mpa hPa kPa))) 

(H0lMl0/54 or H01M6/52 or 
802(21/00 or 802(23/10 or 802(23/20 
or 80983/0058 or C2281/005 or 
Y02P10/20 or Y02W30/84 or 
801D53/002 or 801D53/04 or 
801D2253/102).cpc. AND ((shred$4 
crush$4 comminut$4 grind$3) AND 
(batter$3 electrode) AND ((dry$3 dried 
inactivat$3) WITH (vacuum pressure))) 

(H0lMl0/54 or H01M6/52 or 
802(21/00 or 802(23/10 or 802(23/20 
or 80983/0058 or C2281/005 or 
Y02P10/20 or Y02W30/84 or 
801D53/002 or 801D53/04 or 
801D2253/102).cpc. AND ((shred$4 
crush$4 comminut$4 grind$3) AND 
(batter$3 electrode) AND ((dry$3 dried 
inactivat$3) WITH (vacuum negative))) 
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5119 and ((shred$4 crush$4 
comminut$4 grind$3) AND ((dry$3 dried 
inactivat$3) WITH (vacuum pressure 
negative))) 
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r 80983/0058,008 or (2281/005 or 
02P10/20 or Y02W30/84 or 801D53/002,05 
0ldll/00 or 801D53/04 or 801D2253/102 

2/25/2021 10:48:06 PM 
C: \ Users\gswiatocha \Docu ments\EAST\ Workspaces\15569484. wsp 



70

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
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Application Number 15569484 

Filing Date 2017-10-26 
INFORMATION DISCLOSURE First Named Inventor I Christian HANISCH 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 03101160US 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
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Application Number 15569484 

Filing Date 2017-10-26 
INFORMATION DISCLOSURE First Named Inventor I Christian HANISCH 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 03101160US 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Michael E. Whitham/ Date (YYYY-MM-DD) 2020-06-26 

Name/Print Michael E. Whitham Registration Number ~2635 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc code: RCEX PTOISBl30EFS (02-18) 
Doc description: Request for Continued Examination (RCE) Approved for use through 1113012020. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application t5569484 I Filing I ~017-10-26 
Docket Number 

f3101160US I Art I F725 Number Date {if applicable) Unit 

First Named 
HANISCH 

Examiner 
fWiatocha I Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

~ Enclosed 

~ Amendment/Reply 

□ Information Disclosure Statement (IDS) 

□ Affidavil(s)/ Declaration(s) 

□ other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No eo2041 I 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

X Patent Practitioner Signature 

Applicant Signature 
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Doc code: RCEX PTOISBl30EFS (02-18) 
Doc description: Request for Continued Examination (RCE) Approved for use through 1113012020. OMB 0651-0031 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

rT. Bryce Miller/ Date (YYYY-MM-DD) ~020-06-04 

IL Bryce Miller Registration Number 72545 

I 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minu1es to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademari< Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re patent application of 

HANISCH et al. 

Application No. 15/569,484 

Filed October 26, 2017 

Confirmation No. 9373 

Group Art Unit 3725 

Examiner Swiatocha 

For METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR 
RECHARGABLE BATTERIES, AND BATTERY PROCESSING INSTALLATION 

Commissioner for Patents 
PO Box 1450 
Alexandria, Virginia 22313-1450 

AMENDMENT UNDER 37 C.F.R. § 1.114 

Sir: 

This response is concurrently filed with an RCE. 

In response to the Office Action mailed March 5, 2020, Applicant respectfully requests 

entry of the following Amendment and reconsideration. 

Amendments to the Claims: begin on page 2. 

Remarks: begin on page 7. 
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Listing of the Claims: 

The following is a complete listing of all the claims in the application, with an indication 

of the status of each: 

1. (currently amended) A method for the treatment of used batteries, comprising the steps: 

(a) comminuting the batteries such that comminuted material is obtained; 

(b) inactivating the comminuted material such that an inactivated comminuted 

material is obtained, wherein the inactivating step is performed during or after the comminuting 

step; and 

(c) filling a transport container with the inactivated comminuted material; 

wherein the inactivating step is performed by drying the comminuted material, and 

wherein the drying occurs at a maximum pressure of 300 hPa. 

2. (previously presented) The method according to claim 1, wherein the comminuted material is 

dried until an electrolyte content in the comminuted material is so low that an electrochemical 

reaction is impossible. 

3. (previously presented) The method according to claim 1, wherein the drying occurs under 

vacuum. 

4. (previously presented) A method for the treatment of used batteries, comprising the steps: 

(a) comminuting the batteries such that comminuted material is obtained; 

(b) inactivating the comminuted material such that an inactivated comminuted 

material is obtained; and 

(c) filling a transport container with the inactivated comminuted material; 

wherein the inactivating step is performed by drying the comminuted material, 

wherein the drying occurs under vacuum, 

wherein the vacuum is created by means of a jet pump, and 

wherein a pump liquid of the jet pump has at least one of 

a pH value of at least 8, and 

a substance that precipitates fluoride. 
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5. (previously presented) The method according to claim 1, further comprising the steps of: 

removing the comminuted material from the transport container; and 

one or more of 

detaching hard parts, 

separating active material from a carrier, such that an active material fraction and 

a carrier fraction are obtained, and 

separately packing the active material fraction and carrier fraction in respective 

further containers. 

6. (previously presented) The method according to claim 1, wherein the drying of the 

comminuted material is only completed if one or more of the following conditions is met: 

no flammable or explosive gas mixture is formable above the comminuted material in 

the transport container, and 

the comminuted material is so dry that no flammable or explosive gas mixture is able to 

emerge in the transport container. 

7. (currently amended) A battery processing installation for treatment of used batteries, 

compnsmg: 

(a) a comminution unit configured to comminute the batteries such that comminuted 

material is obtained; 

(b) an inactivation device comprising a drying device configured to inactivate the 

comminuted material, wherein the inactivation device is configured to perform the inactivating 

step during or after the comminuting step of the comminution unit; 

(c) a filling device configured to fill a transport container with the inactivated 

comminuted material; and 

(d) a vacuum installation connected to the drying device and configured to generate a 

vacuum in the drying device. 

8. (previously presented) The battery processing installation according to claim 7, wherein the 

drying device is configured to dry the comminuted material until an electrolyte content in the 
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comminuted material is so low that an electrochemical reaction is impossible. 

9. (previously presented) The battery processing installation according to claim 7, wherein 

the comminution unit and the drying device are arranged in a container. 

10. (canceled) 

11. (previously presented) A battery processing installation for treatment of used batteries, 

compnsmg: 

(a) a comminution unit configured to comminute the batteries such that comminuted 

material is obtained; 

(b) an inactivation device configured to inactivate the comminuted material, wherein 

the inactivation device comprises a drying device; 

(c) a filling device configured to fill a transport container with the inactivated 

comminuted material; 

(d) a vacuum installation that is connected to the drying device and configured to 

generate a vacuum in the drying device; 

wherein 

the vacuum installation has a jet pump with a pump liquid, 

the pump liquid is conducted within a circuit, and 

the pump liquid contains a substance that reacts with hydrogen fluoride. 

12. (previously presented) The battery processing installation according to claim 7 further 

compnsmg: 

a hard metal detachment device and/or a light fraction detachment device; 

a separation device configured to separate active material from a carrier such that an 

active material fraction and a carrier fraction occur; and 

a second filling device configured to separately fill the active material fraction and the 

carrier fraction in respective containers. 
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13. (previously presented) The battery processing installation of claim 12 wherein the carrier 

fraction are aluminum and copper foils. 

14. (previously presented) The battery processing installation of claim 12, wherein the separation 

device is an air jet sieving device. 

15. (previously presented) The battery processing installation of claim 12 wherein the separation 

device is a second comminution device. 

16. (previously presented) The battery processing installation of claim 7 wherein the batteries are 

lithium batteries. 

17. (previously presented) The method according to claim 1 wherein the batteries are lithium 

batteries. 

18. (previously presented) The method according to claim 5 wherein separation of the active 

material from the carrier is performed by air jet sieving. 

19. (previously presented) The method according to claim 5 wherein separation of the active 

material from the carrier is performed using a second comminution stage. 

20. (previously presented) A method for the treatment of used batteries, comprising the steps: 

(a) comminuting the batteries such that comminuted material is obtained, 

(b) inactivating the comminuted material such that an inactivated comminuted 

material is obtained, and 

(c) filling a transport container with the inactivated comminuted material, 

wherein the inactivating step is performed by drying the comminuted material, 

wherein the drying occurs under vacuum, 

wherein the vacuum is created by means of a jet pump, and 

wherein a pump liquid of the jet pump has a pH value of at least 9. 
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21. (previously presented) The method according to claim 1 wherein drying occurs at a 

temperature of less than 80°C. 

22. (new) The method according to claim 1 further comprising a step of sealing the transport 

container so as to be dust-tight after the step of filling with the inactivated comminuted material. 
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REMARKS 

Claims 1 and 7 are amended. New claim 22 is added. Applicant respectfully requests 

reconsideration of the claims above in view of the remarks presented below. 

35 u.s.c. 103 

Claims 1, 3, 5, 7, 12, 13, 16, and 17 are rejected under 35 U.S.C. 103 as being 

unpatentable over Stevens (US 8,210,456) in view of Kellermann (DE 4424825) and Zhang (CN 

102496752). This rejection is respectfully traversed. While some of the following remarks may 

refer only to claim 1 for convenience of discussion, the remarks are equally made with respect to 

independent claim 7 based on similar claim recitations and to the dependent claims which inherit 

the same limitations. 

Stevens describes a method of recycling sealed batteries involving heating as well as 

drawing air from a pre-shredder, shredder, oven conveyer, and a sieve using a vacuum source 

(see, e.g., column 2 lines 54-60). 

Kellermann discloses inactivating batteries by deep freezing and then shredding them in a 

frozen state (cf. figure 1). Freezing requires a lot of energy. The shredded material undergoes a 

floating procedure (Flotation 19) that removes the organic compounds from the flotation liquid. 

The examiner's rejection is premised on a supposed suitability of "replac[ing] the 

inactivation and drying process of Stevens with the process of Zhang" (Action, paragraph 

bridging pgs. 6-7). Respectfully, one of ordinary skill in the art would not attempt or be able to 

combine the processes of these references. 

Zhang is narrowly tailored to "recycling the used lithium ion battery electrolyte" (see 

EPO translation posted to PAIR by the examiner, first sentence of the Description). More 

specifically, Zhang is all about recovering "lithium hexafluorophosphate". According to Zhang, 

"lithium ion battery electrolyte is mainly a solution formed by dissolving lithium 

hexafluorophosphate in various organic solvents" (see EPO translation, pg. 1 final paragraph). 

Zhang is relied upon specifically for rejecting claim 1' s recitation of "inactivating the 

comminuted material. .. wherein the inactivating step is performed by drying the comminuted 

material, and wherein the drying occurs at a maximum pressure of 300 hPa." The claim language 

expressly requires "material" which is "comminuted". The inactivation/drying is applied to 
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material, more specifically "comminuted material." These words are consequential not least 

because they require solid pieces of battery to be involved in the claimed process. Zhang does 

not apply heating inactivation to solid materials; Zhang's inactivation/drying process is 

applied to a liquid solution, not solids. 

The translation of Zhang makes clear that both the heating and vacuum application cited 

by the examiner are employed specifically for "distillation" of electrolyte (see in particular the 

final paragraph of page 2 of the EPO translation). One of ordinary skill in the art would 

recognize that "distillation" is a process performed on liquid solutions, not on solid materials. In 

the context of Zhang' s disclosure, this distinction becomes even more apparent. It is clear Zhang 

is applying the heating and vacuum application only to the "electrolyte" already removed from 

the battery, not to any solid pieces of battery. 

It would not be obvious to one of ordinary skill in the art to encounter a distillation 

process as in Zhang and assume the distillation's heat and vacuum settings would be directly 

applicable to comminuted (pulverized) solid battery material. Such a dramatic shift in precisely 

what is being heated and to what a vacuum is being applied (a liquid solution versus pulverized 

solid pieces of battery) would not be obvious to try either. 

Notwithstanding the previous distinctions, Zhang also leads one of ordinary skill in the 

art away from the order of steps recited in claim 1. Zhang discloses a step of "crushing," but it is 

literally the very last step of Zhang's procedure. In Zhang's Figure 1 flowchart, "crushing" is 

block 11, following only by "finished product" 12. "Distillation" on the other hand, which 

involves the heating and vacuum application cited by the examiner, is performed much earlier in 

Zhang's process, namely at block 3. This order of steps in Zhang, namely distilling with heat 

first and crushing afterwards, leads one of ordinary skill directly away from the order required by 

amended claim 1 herein. Claim 1 recites "inactivating the comminuted material...". Logically, to 

inactivate comminuted material, you must comminute either before or during the inactivation, 

but in no event can you wait to comminute until after the inactivation. While the previously 

recited claim language already impliedly asserted this sequence, amended claim 1 further 

specifies that "the inactivating step is performed during or after the comminuting step" to 

emphasize it further. 
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Even without the feature in claim 1 described in the preceding paragraph, the three 

documents cited by the examiner to reject claims 1 and 7 have incompatible teachings: 

Stevens, Zhang, and Kellerman are three different approaches that are incompatible with 

one another. Zhang teaches to be careful with the battery when removing the electrolyte ("open 

the battery and carefully remove the electrolyte", see page 2 of the EPO translation; "carefully 

take out the electrolyte and put it into the tank" see page 4 of the EPO translation). This careful 

opening and removal is obviously an opposite strategy to that of Stevens and Kellerman, in 

which the batteries are shredded first. 

Kellerman's invention is to use low temperatures to inactivate the electrolyte and to shred 

the frozen battery (claim 1 of Kellerman). If the skilled person wanted to combine the teachings 

of Kellerman and Zhang, he/she would have to ignore this significant and central feature of 

Kellerman's invention. However, ignoring specifically this feature of Kellerman is only justified 

by impermissible hindsight bias. 

Stevens' invention is to shred the batteries and to heat them afterwards so that the volatile 

component evaporate (col. 5, lines 9-15). Heating the shredded feedstock is an integral part of 

Stevens' invention, as it is in all claims. To pursue the combination proposed in the Action, the 

skilled person would have to go against this feature of Stevens' disclosure. 

Zhang, as already discussed, is focused on removing liquid electrolyte from "opened" but 

uncrushed/unpulverized batteries and then performed a distillation procedure on the liquid 

solution. There is no clear way to integrate such a distillation procedure into either approach of 

Stevens and Kellerman. 

In sum, the differences in approach to recycling batteries is simply too disparate and 

varied among the three references to suggest their combination to one of ordinary skill in the art. 

Even were a combination attempted, which features to keep and which to eliminate from each 

reference is not self-apparent. To do so and arrive at the claimed subject matter must require 

hindsight bias based on knowledge of the claimed invention herein, which is not permitted under 

35 U.S.C. 103. 

New claim 22 recites an additional step of "sealing the transport container so as to be 

dust-tight after the step of filling with the inactivated comminuted material" (see, e.g., page 12 of 

the specification). None of the cited art describes this feature. Zhang, Kellerman, and Stevens all 

describe open systems. However, it is one aspect of the claimed invention to inactivate the 
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shredded batteries and to transport them to a central recycling facility. This requires closed 

transport containers. 

Claims 2, 6, and 8 are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in 

view of Kellermann and Sloop (US 2003/0186110). This rejection is respectfully traversed. 

Sloop uses yet another method to remove the electrolyte from batteries, i.e. using 

supercritical CO2. Supercritical CO2 requires a pressure of more than 73,75 bar (1060 psi). Thus 

Sloop's teaching contradicts claim 1 's recitation of "inactivating the comminuted material.. .by 

drying ... at a maximum pressure of 300 hPa". Sloop thus cannot cure the deficiencies of Stevens, 

Zhang, and Kellermann discussed above. As claims 2, 6, and 8 all depend from claim 1, they are 

new and nonobvious over any combination of the cited references for at least the same reasons as 

claim 1. 

Claim 9 is rejected under 35 U.S.C. 103 as being unpatentable over Stevens in view of 

Kellermann, Zhang, and Meador (US 5,632,863). This rejection is respectfully traversed. 

Meador discloses a battery reclamation system and method which centers around 

pyrolysis, in particular decomposition temperatures between 350° and 650° F (see, e.g., 

Abstract). "Drying" and "drying device" as described in the disclosure at, e.g., page 4 of the 

specification, is distinguished from Meador' s furnace 17. Accordingly, Meador fails to even 

have a "drying device" much less a "comminution unit and ... drying device [that] are arranged in 

a container" as recited in claim 9. 

Claims 14 and 18 have been rejected under 35 U.S.C. 103 as being unpatentable over 

Stevens in view of Kellermann, Zhang, and Hanisch et al., herein "Hanisch," (WO 

2013/023640), to which the examiner references using corresponding U.S. Patent No. 9,780,419. 

This rejection is respectfully traversed. 

Like Meador, Hanisch involves heating to extremely high decomposition temperatures. In 

Hanisch's case, the desired temperatures are 350 to 800°C. A combination of Stevens, 

Kellermann, Zhang, and Hanisch fails to arrive at the subject matter of the claims as amended 

herein. Claims 14 and 18 are new and nonobvious for at least the same reasons discussed above 

in respect of the independent claims from which they depend. 
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Claims 15 and 19 have been rejected under 35 U.S.C. 103 as being unpatentable over 

Stevens in view of Kellermann, Zhang, and Sloop (US 2016/0043450), herein "Sloop2". This 

rejection is respectfully traversed. Sloop2 describes a method of battery recycling which does not 

include or suggest ""inactivating the comminuted material.. .by drying ... at a maximum pressure 

of 300 hPa" as recited in claim 1 or "a vacuum installation connected to the drying device and 

configured to generate a vacuum in the drying device" as recited in claim 7. Claims 15 and 19, 

which depend from these independent claims, are new and nonobvious on at least this basis. 

Allowable Subject Matter 

Applicant acknowledges with appreciation indication of claims 4, 11, and 20 as being 

allowed. 

Conclusion 

In view of the foregoing, it is respectfully requested that the application be reconsidered; 

that claims 1-3, 5-9, 12-19, and 21-22 be allowed in addition to claims 4, 11, and 20; and that the 

application be passed to issue. 

Although the present communication may include alterations to the application or claims, 

or characterizations of claim scope or referenced art, Applicant is not conceding in this 

application that previously pending claims are not patentable over the cited references. Rather, 

any alterations or characterizations are being made to facilitate expeditious prosecution of the 

application. Applicant reserves the right to pursue at a later time any previously pending or other 

broader or narrower claims that capture any subject matter supported by the present disclosure, 

including subject matter found to be specifically disclaimed herein or by any prior prosecution. 

Accordingly, reviewers of this or any parent, child or related prosecution history shall not 

reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter 

supported by the present application. 

Should the Examiner find the application to be other than in condition for allowance, the 

Examiner is requested to contact the undersigned at the local telephone number listed below to 

discuss any other changes deemed necessary in a telephonic, WebEx, or personal interview. 

A provisional petition is hereby made for any extension of time necessary for the 
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continued pendency during the life of this application. Please charge any fees for such 

provisional petition and any deficiencies in fees and credit any overpayment of fees to Attorney's 

Deposit Account No. 50-2041. 

W&CIP 
11491 Sunset Hills Road, Suite 340 
Res ton, VA 20190 

Tel. (703) 787-9400 
Fax. (703) 787-7557 

Customer No.: 30743 
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IT. Bryce Miller/ 

T. Bryce Miller 
Reg. No. 72,545 
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DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

Page 2 

1) The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

2) This application currently names joint inventors. In considering patentability of the claims the 

examiner presumes that the subject matter of the various claims was commonly owned as of the 

effective filing date of the claimed invention(s) absent any evidence to the contrary. Applicant is advised 

of the obligation under 37 CFR 1.56 to point out the inventor and effective filing dates of each claim that 

was not commonly owned as of the effective filing date of the later invention in order for the examiner 

to consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art 

against the later invention. 

Response to Arguments 

3) Applicant's response filed 10 January 2020 has overcome the objections to the drawings, 

specification, and claims, and rejections under 35 U.S.C. 112. Accordingly, the objections to the 

drawings, specification, and claims, and rejections under 35 U.S.C. 112 have been withdrawn. 

4) Applicant's Remarks filed 10 January 2020 regarding the interpretation of the terms, "an 

inactivation device," "a drying device," "a filling device," "a second filling device," and "separation 

device" have been considered and are persuasive. 

5) Applicant's arguments with respect to claims 1 and 7 have been considered but are moot 

because the arguments do not apply to the current combination of references being used in the current 

rejection. Applicant's amendment necessitated the new grounds of rejection of this Office Action. 

Information Disclosure Statement 

6) The information disclosure statement (IDS) is in compliance with the provisions of 37 CFR 1.97. 

Accordingly, the information disclosure statement is being considered by the examiner. 
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Claim Interpretation 

7) The following is a quotation of 35 U.S.C. 112(f): 

(f) Element in Claim for a Combination. - An element in a claim for a combination may be expressed as 

a means or step for performing a specified function without the recital of structure, material, or acts 

in support thereof, and such claim shall be construed to cover the corresponding structure, material, 

or acts described in the specification and equivalents thereof. 

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph: 

An element in a claim for a combination may be expressed as a means or step for performing a 

specified function without the recital of structure, material, or acts in support thereof, and such claim 

shall be construed to cover the corresponding structure, material, or acts described in the 

specification and equivalents thereof. 

Page 3 

8) The claims in this application are given their broadest reasonable interpretation using the plain 

meaning of the claim language in light of the specification as it would be understood by one of ordinary 

skill in the art. The broadest reasonable interpretation of a claim element (also commonly referred to as 

a claim limitation) is limited by the description in the specification when 35 U.S.C. 112(f) or pre-AIA 35 

U.S.C. 112, sixth paragraph, is invoked. 

As explained in MPEP § 2181, subsection I, claim limitations that meet the following three-prong 

test will be interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph: 

(A) the claim limitation uses the term "means" or "step" or a term used as a substitute for "means" 

that is a generic placeholder (also called a nonce term or a non-structural term having no 

specific structural meaning) for performing the claimed function; 

(B) the term "means" or "step" or the generic placeholder is modified by functional language, 

typically, but not always linked by the transition word "for" (e.g., "means for") or another linking 

word or phrase, such as "configured to" or "so that"; and 

(C) the term "means" or "step" or the generic placeholder is not modified by sufficient structure, 

material, or acts for performing the claimed function. 
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Use of the word "means" (or "step") in a claim with functional language creates a rebuttable 

presumption that the claim limitation is to be treated in accordance with 35 U.S.C. 112(f) or pre-AIA 35 

U.S.C. 112, sixth paragraph. The presumption that the claim limitation is interpreted under 35 U.S.C. 

112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, is rebutted when the claim limitation recites sufficient 

structure, material, or acts to entirely perform the recited function. 

Absence of the word "means" (or "step") in a claim creates a rebuttable presumption that the 

claim limitation is not to be treated in accordance with 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth 

paragraph. The presumption that the claim limitation is not interpreted under 35 U.S.C. 112(f) or pre-

AIA 35 U.S.C. 112, sixth paragraph, is rebutted when the claim limitation recites function without 

reciting sufficient structure, material or acts to entirely perform the recited function. 

Claim limitations in this application that use the word "means" (or "step") are being interpreted 

under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, except as otherwise indicated in an 

Office action. Conversely, claim limitations in this application that do not use the word "means" (or 

"step") are not being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, 

except as otherwise indicated in an Office action. 

9) This application includes one or more claim limitations that do not use the word "means," but 

are nonetheless being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, 

because the claim limitation(s) uses a generic placeholder that is coupled with functional language 

without reciting sufficient structure to perform the recited function and the generic placeholder is not 

preceded by a structural modifier. Such claim limitation(s) is/are: "a hard metal detachment device 

and/or light fraction detachment device" {Claim 12, line 3). 

Because this/these claim limitation(s) is/are being interpreted under 35 U.S.C. 112(f) or pre-AIA 

35 U.S.C. 112, sixth paragraph, it/they is/are being interpreted to cover the corresponding structure 
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described in the specification as performing the claimed function, and equivalents thereof. The 

following appears to be the corresponding structure as disclosed: 

Hard metal detachment device - magnet or other separator 

Light fraction detachment device - zigzag separator or air separator 

Page 5 

10) If applicant does not intend to have this/these limitation(s) interpreted under 35 U.S.C. 112(f) or 

pre-AIA 35 U.S.C. 112, sixth paragraph, applicant may: (1) amend the claim limitation(s) to avoid it/them 

being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph (e.g., by reciting 

sufficient structure to perform the claimed function); or (2) present a sufficient showing that the claim 

limitation(s) recite(s) sufficient structure to perform the claimed function so as to avoid it/them being 

interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph. 

Claim Rejections - 35 USC§ 103 

11) The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is 

not identically disclosed as set forth in section 102, if the differences between the claimed invention 

and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary skill in the art to which the 

claimed invention pertains. Patentability shall not be negated by the manner in which the invention 

was made. 

12) The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ459 (1966), 

that are applied for establishing a background for determining obviousness under 35 U.S.C. 103 are 

summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 
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13) Claims 1, 3, 5, 7, 12, 13, 16, and 17 is/are rejected under 35 U.S.C. 103 as being unpatentable 

over Stevens {U.S. 8,210,456) in view of Kellermann {DE 4424825) and Zhang {CN 102496752). 

14) Regarding Claim 1, Stevens discloses a method for the treatment of used batteries, comprising 

the steps: 

(a) comminuting the batteries such that com minuted material is obtained (Lithium batteries are 

shredded: Col 5, L16-17), 

(b) inactivating the comminuted material such that an inactivated com minuted material is obtained 

(Oven conveyor Fig. 3, #20 & Dried material: Col 1, L37 & VOCs: Col 5, L15); 

wherein the inactivating step is performed by drying the com minuted material (Dried material: Col 1, 

L37). Stevens is not explicit to filling a transport container with the inactivated com minuted material. 

Kellermann teaches a method for the disposal of lithium batteries including filling a transport container 

with the inactivated com minuted material (The fractional fractions of the crushed batteries are collected 

in collection vessels: Page 2) in order to further process the batteries. Therefore, it would have been 

obvious to one of ordinary skill in the art before the effective filing date of the claimed invention to 

collect the inactivated comminuted material of Stevens in a transport container, as taught by 

Kellermann, in order to further process the batteries. While Stevens discloses an inactivation step and 

drying step using an oven conveyor, Stevens does not disclose an inactivation and drying step wherein 

the drying occurs at a maximum pressure of 300 hPa. 

However, Zhang teaches an alternative method of inactivating material in lithium ion batteries including 

a drying process, where the drying occurs at a maximum pressure of 300 hPa (Dry room & Vacuum 

degree Oto 20 kPa: Page 2) in order to recycle the electrolyte, protect the electrolyte from hydrolysis 

reactions and oxidation reactions, and prevent decomposition side reactions of lithium 

hexafluorophosphate. Therefore, it would have been obvious to one of ordinary skill in the art before 

the effective filing date of the claimed invention to replace the inactivation and drying process of 
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Stevens with the process of Zhang, as doing so would protect the electrolyte from hydrolysis reactions 

and oxidation reactions and prevent the decomposition of the lithium hexafluorophosphate since 

Lithium hexafluorophosphate is a heat-sensitive material, which is easy to decompose at high 

temperatures, and it is very active and easily reacts with air and moisture (Zhang: Page 2). 

15) Regarding Claim 3, the combination of Stevens, Kellermann, and Zhang teach all elements of the 

claimed invention as stated above. Zhang further teaches wherein the drying occurs under vacuum 

Vacuum: Page 2). 

16) Regarding Claim 5, the combination of Stevens, Kellermann, and Zhang teach all elements of the 

claimed invention as stated above. Stevens further discloses one or more of detaching hard parts 

(magnetic component separated by the magnetic wheel: Col 5, L35), separating active material from a 

carrier, such that an active material fraction and a carrier fraction are obtained (The specific gravity 

separator separates out nonferrous fluff encapsulated with this magnetic component and also separates 

the steel, magnetic alloys, aluminum, and copper from each other: Col 5, L38-41). Kellermann further 

teaches removing the comminuted material from the transport container (The fractional fractions of the 

crushed batteries are collected in collection vessels and sent to a pool of a flotation station where a first 

separation treatment of fractions takes place: Page 2. Examiner notes that the comminuted material 

would be removed from the collection vessels in order to be put into the separation pool) and 

separately packing the active material fraction and carrier fraction in containers (Dried parts are fed in a 

container: Page 3 & The iron component are deposited: Page 3 & The non-ferrous components are 

deposited: Page 3). 

17) Regarding Claim 7, Stevens discloses (a) a comminution unit configured to comminute the 

batteries such that comminuted material is obtained (Shredder: Fig. 3, #14); 
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(b) an inactivation device comprising a drying device configured to inactivate the com minuted material 

(Oven conveyor Fig. 3, #20 & Dried material: Col 1, L37 & VOCs: Col 5, L15). Stevens is not explicit to a 

filling device configured to fill a transport container with the inactivated com minuted material. 

Kellermann teaches a device for the disposal of lithium batteries including a filling device configured to 

fill a transport container with the inactivated com minuted material (Collection vessels: Fig. 1, #18. 

Examiner notes that the filling vessels are located along the process path or within the shredder device 

and therefor would include a filling device or frame where the collection vessels would be filled) in order 

to further process the batteries. Therefore, it would have been obvious to one of ordinary skill in the art 

before the effective filing date of the claimed invention to collect the inactivated com minuted material 

of Stevens in a transport container with a filling device, as taught by Kellermann, in order to further 

process the batteries. While Stevens discloses an inactivation device and drying device using an oven 

conveyor, Stevens does not disclose a vacuum installation connected to the drying device configured to 

generate a vacuum in the drying device. 

However, Zhang teaches an alternative method of inactivating material in lithium ion batteries including 

a drying device (Dry room: Page 2) and a vaccum installation connected to the drying device configured 

to generate a vacuum in the drying device (Dry room & Vacuum degree Oto 20 kPa: Page 2) in order to 

recycle the electrolyte, protect the electrolyte from hydrolysis reactions and oxidation reactions, and 

prevent decomposition side reactions of lithium hexafluorophosphate. Therefore, it would have been 

obvious to one of ordinary skill in the art before the effective filing date of the claimed invention to 

replace the inactivation and drying process of Stevens with the process of Zhang, as doing so would 

protect the electrolyte from hydrolysis reactions and oxidation reactions and prevent the decomposition 

of the lithium hexafluorophosphate since Lithium hexafluorophosphate is a heat-sensitive material, 

which is easy to decompose at high temperatures, and it is very active and easily reacts with air and 

moisture (Zhang: Page 2). 
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18) Regarding Claim 12, the combination of Stevens, Kellermann, and Zhang teach all elements of 

the claimed invention as stated above. Stevens further discloses a hard metal detachment device 

(Magnetic wheel: Fig. 3, #52) and/or a light fraction detachment device, 

a separation device configured to separate active material from a carrier such that an active material 

fraction and a carrier fraction occur (Specific gravity separator: Fig. 3, #68). Kellermann further teaches 

a second filling device configured to separately fill the active material fraction and the carrier fraction in 

respective containers (Dried parts are fed in a container: Page 3 & The iron component are deposited: 

Page 3 & The non-ferrous components are deposited: Page 3. Examiner notes that depositing of the 

material would occur with a filling device.). 

19) Regarding Claim 13, the combination of Stevens, Kellermann, and Zhang teach all elements of 

the claimed invention as stated above. Steven further discloses wherein the carrier fraction are 

aluminum and copper foils (Aluminum and copper: Col 5, L36-37). 

20) Regarding Claim 16, the combination of Stevens, Kellermann, and Zhang teach all elements of 

the claimed invention as stated above. Stevens further discloses wherein the batteries are lithium 

batteries (Lithium battery: Col 5, LS). 

21) Regarding Claim 17, the combination of Stevens, Kellermann, and Zhang teach all elements of 

the claimed invention as stated above. Stevens further discloses wherein the batteries are lithium 

batteries (Lithium battery: Col 5, LS). 

22) Regarding Claim 21, the combination of Stevens, Kellermann, and Zhang teach all elements of 

the claimed invention as stated above. Zhang further teaches wherein drying occurs at a temperature of 

less than 80°C (20 and 120 degrees: Page 2. Examiner notes that the range of 20-120 degrees has 

substantial overlap with less than 80 degrees. Further, the range 20-120 degrees achieves the same 

function of less than 80°C. Examiner notes that Page 4 of Applicant's specification discloses that the 

advantage of low temperatures is that the formation of hydrogen fluoride is hindered. Page 2 of Zhnag 
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discloses that high vacuum and reduced pressure distillation process which takes place between 20 and 

120 degrees prevent the decomposition side reactions of lithium hexafluorophosphate, which would 

break down into hydrogen fluoride). 

23) Claims 2, 6, and 8 is/are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in 

view of Kellermann, Zhang, and Sloop {U.S. 2003/0186110). 

24) Regarding Claim 2, the combination of Stevens, Kellermann, and Zhang teach all elements of the 

claimed invention as stated above. Stevens further discloses that voes are removed from the dried 

material (Col 5, L19), but is not explicit to wherein the com minuted material is dried until an electrolyte 

content in the comminuted material is so low that an electrochemical reaction is impossible. 

Sloop teaches the recycling of lithium batteries including wherein the com minuted material is dried until 

an electrolyte content in the comminuted material is so low that an electrochemical reaction is 

impossible (Dry, non-flammable, minimally reactive form: Par. 0042) as a known result of drying the 

batteries to remove the electrolyte. Therefore, it would have been obvious to one of ordinary skill in 

the art before the effective filing date of the claimed invention that the dried batteries of Stevens, or 

Stevens in view of Kellermann and Zhang, would be such that an electrolyte content in the comminuted 

material is so low that an electrochemical reaction is impossible, as taught by Sloop, as a known result of 

drying the batteries to remove the electrolyte. 

25) Regarding Claim 6, the combination of Stevens, Kellermann, and Zhang teach all elements of the 

claimed invention as stated above. Stevens further discloses that voes are removed from the dried 

material (Col 5, L19), but is not explicit to wherein the drying of the com minuted material is only 

completed if one or more of the following conditions is met: no flammable or explosive gas mixture is 

formed above the com minuted material in the transport container, and the comminuted material is so 

dry that no flammable or explosive gas mixture is able to emerge in the transport container. 
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Sloop teaches the recycling of lithium batteries including wherein the drying of the comminuted 
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material is only completed if one or more of the following conditions is met: no flammable or explosive 

gas mixture is formable above the comminuted material in the transport container, and the 

com minuted material is so dry that no flammable or explosive gas mixture is able to emerge in the 

transport container (Dry, non-flammable, minimally reactive form: Par. 0042. Examiner notes that if the 

dried material in non-flammable and minimally reactive, no flammable or explosive gas would emerge) 

as a known result of drying the batteries to remove the electrolyte. Therefore, it would have been 

obvious to one of ordinary skill in the art before the effective filing date of the claimed invention that 

the dried batteries of Stevens, or Stevens in view of Kellermann and Zhang, would be such that no 

flammable or explosive gas mixture can form above the comminuted material in the transport container 

and/or if the com minuted material is so dry that no flammable or explosive gas mixture can emerge in 

the transport container or during the subsequent processing, as taught by Sloop, as a known result of 

drying the batteries to remove the electrolyte. 

26) Regarding Claim 8, the combination of Stevens, Kellermann, and Zhang teach all elements of the 

claimed invention as stated above. Stevens further discloses that voes are removed from the dried 

material (Col 5, L19), but is not explicit to wherein the drying device is configured to dry the 

com minuted material until an electrolyte content in the com minuted material is so low that an 

electrochemical reaction is impossible. 

Sloop teaches the recycling of lithium batteries including wherein the drying device is configured to dry 

the comminuted material until an electrolyte content in the com minuted material is so low that an 

electrochemical reaction is impossible (After the electrolyte is removed ... Dry, non-flammable, 

minimally reactive form: Par. 0042) as a known result of drying the batteries to remove the electrolyte. 

Therefore, it would have been obvious to one of ordinary skill in the art before the effective filing date 

of the claimed invention that the dried batteries of Stevens, or Stevens in view of Kellermann and Zhang, 
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would be such that an electrolyte content in the comminuted material is so low that an electrochemical 

reaction is impossible, as taught by Sloop, as a known result of drying the batteries to remove the 

electrolyte. 

27) Claim 9 is/are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in view of 

Kellermann, Zhang, and Meador {U.S. 5,632,863). 

28) Regarding Claim 9, the combination of Stevens, Kellermann, and Zhang teach all elements of the 

claimed invention as stated above. The combination of Steven, Kellerman, and Zhang do not teach 

wherein the comminution device and the drying device are arranged in a container. 

Meador teaches a battery recycling process wherein the comminution device (27) and the drying device 

(17) are arranged in a container (See frame of device & Col 4, L36-53) in order to prevent oxygen from 

entering the device which could cause an explosion hazard. Therefore, it would have been obvious to 

one of ordinary skill in the art before the effective filing date of the claimed invention to arrange the 

comminution device and drying device of Stevens, or Stevens in view of Kellermann and Zhang, in a 

container, as taught by Meador, in order to prevent oxygen from entering the device (Meador: Col 4, 

L52). 

29) Claims 14 and 18 is/are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in 

view of Kellermann, Zhang, and Hanisch et al., hereinafter Hanisch, {WO 2013/023640). Note that 

citations for Hanisch are taken from corresponding U.S. Patent No. 9,780,419. 

30) Regarding Claim 14, the combination of Stevens, Kellermann, and Zhang teach all elements of 

the claimed invention as stated above. The combination of Stevens, Kellerman, and Zhang, do not teach 

wherein the separation device is an air jet sieving device. 

Hanisch teaches a separation device for an active material and a carrier wherein the separation device is 

an air jet sieving device (Air jet sieve: Fig. 1, #50) in order to separate materials with a high degree of 

purity. Therefore, it would have been obvious to one of ordinary skill in the art before the effective 
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filing date of the claimed invention to replace the specific gravity separator of Stevens with the air jet 

sieve of Hanisch in order to separate materials with a high degree of purity (Hanisch: Col 2, L6). 

31) Regarding Claim 18, the combination of Stevens, Kellermann, and Zhang teach all elements of 

the claimed invention as stated above. The combination of Stevens, Kellerman, and Zhnag do not teach 

wherein separation of the active material from the carrier is performed by air jet sieving. 

Hanisch teaches a separation device for an active material and a carrier wherein separation of the active 

material from the carrier is performed by air jet sieving (Air jet sieve: Fig. 1, #50) in order to separate 

materials with a high degree of purity. Therefore, it would have been obvious to one of ordinary skill in 

the art before the effective filing date of the claimed invention to replace the specific gravity separator 

of Stevens with the air jet sieve of Hanisch in order to separate materials with a high degree of purity 

(Hanisch: Col 2, L6). 

32) Claims 15 and 19 is/are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in 

view of Kellermann, Zhnag, and Sloop {U.S. 2016/0043450). 

33) Regarding Claim 15, the combination of Stevens, Kellermann, and Zhang teach all elements of 

the claimed invention as stated above. The combination of Steven and Kellerman do not teach wherein 

the separation device is a second comminution device. 

Sloop teaches a device for the recycling of lithium batteries including a comminuting stage (14), drying 

stage (20), and separating stage (22, 24) wherein the separation device is a second comminution device 

(Grinding step: Par. 0019) in order to improve yield in subsequent sieving. Therefore, it would have 

been obvious to one of ordinary skill in the art before the effective filing date of the claimed invention to 

replace the specific gravity separator of Stevens with the grinder of Sloop in order to improve yield in 

subsequent sieving (Sloop: Par. 0019). 

34) Regarding Claim 19, the combination of Stevens, Kellermann, and Zhang teach all elements of 

the claimed invention as stated above. The combination of Stevens, Kellerman, and Zhang do not teach 
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wherein separation of the active material from the carrier is performed using a second comminution 

stage. 

Sloop teaches a device for the recycling of lithium batteries including a comminuting stage (14), drying 

stage (20), and separating stage (22, 24) wherein separation of the active material from the carrier (24) 

is performed using a second comminution stage (Grinding step: Par. 0019) in order to improve yield in 

subsequent sieving. Therefore, it would have been obvious to one of ordinary skill in the art before the 

effective filing date of the claimed invention to replace the specific gravity separator of Stevens with the 

grinder of Sloop in order to improve yield in subsequent sieving (Sloop: Par. 0019). 

Allowable Subject Matter 

35) Claims 4, 11, and 20 are allowed. 

36) The following is a statement of reasons for the indication of allowable subject matter: 

37) Regarding Claims 4, 11, and 20, it is the opinion of the Examiner that the art of record neither 

anticipates nor renders obvious wherein "a pump liquid of the jet pump has at least one of a pH value of 

at least 8, and contains a substance that precipitates fluoride" or "wherein the pump liquid is conducted 

within a circuit and the pump liquid contains a substance that reacts with hydrogen fluoride" in 

combination with the rest of the claimed limitations set forth in the dependent claim. Searching by the 

Examiner yielded prior art as cited below: 

38) Stevens discloses the removal of an electrolyte including lithium from the recycled battery using 

a vacuum system, scrubber, and an atomizer using a 50% concentration of sodium hydroxide in water, 

and this discloses a liquid with a pH of at least 9. Sodium hydroxide is also known to react with 

hydrogen fluoride to precipitate fluoride. However, the electrolyte disclosed by Stevens is lithium 

perchlorate in propylene carbonate and dimethoxyethane. While, Tanii et al. {U.S. 6,524,737) discloses 

the recycling of lithium batteries containing lithium phosphohexafluoride as the electrolyte, and thus 

the electrolyte of Stevens could be replaced with lithium phosphohexafluoride, the fluoride compounds 
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containing alkaline liquids such as sodium hydroxide is known from Eckardt et al. {U.S. 2014/0003568) 

such a use is not disclosed for the recycling of a lithium electrolyte battery. 

39) Therefore, Stevens, Tanii, and Eckardt alone, or in combination with any other prior art, do not 

anticipate or render obvious the claimed invention. 

Conclusion 

40) Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 

action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the 

extension of time policy as set forth in 37 CFR l.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 

the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 

of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 

shortened statutory period, then the shortened statutory period will expire on the date the advisory 

action is mailed, and any extension fee pursuant to 37 CFR l.136(a) will be calculated from the mailing 

date of the advisory action. In no event, however, will the statutory period for reply expire later than 

SIX MONTHS from the date of this final action. 

41) Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to GREGORY D. SWIATOCHA whose telephone number is (571)272-7022. The 

examiner can normally be reached on Monday-Friday (9-5). 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the US PTO Automated Interview Request (AIR) at http:/ /www.uspto.gov/interviewpractice. 



117

Application/Control Number: 15/569,484 
Art Unit: 3725 

Page 16 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Shelley Self can be reached on (571) 272-4524. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http:/ /pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a US PTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/GREGORY D SWIATOCHA/ 
Primary Examiner, Art Unit 3725 
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Docket No.: 03101160US; App. No.: 15/569,484 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re patent application of 

HANISCH et al. 

Application No. 15/569,484 

Filed October 26, 2017 

Confirmation No. 9373 

Group Art Unit 3725 

Examiner Swiatocha 

For METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR 
RECHARGABLE BATTERIES, AND BATTERY PROCESSING INSTALLATION 

Commissioner for Patents 
PO Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 
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AMENDMENT UNDER 37 C.F.R. § 1.111 
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Amendments to the Abstract: begin on page 4. 
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Amendments to the Claims: begin on page 5. 

Remarks: begin on page 10. 
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REMARKS 

Claims 1, 4, 5, 6, 7, 11, 12, 13, 15, and 20 are amended. Claim 21 is newly added (see, 

e.g., page 4 of the specification). Applicant respectfully requests reconsideration of the claims 

above in view of the remarks presented below. 

Specification and Drawings 

The drawings were objected to. Replacement sheets for Figures 1-3 are attached hereto. 

No new matter is introduced. 

The abstract was objected to for containing language such as "invention". The abstract is 

amended herein to comply with formalities. 

The disclosure was objected to for its use of reference character "26" with two different 

nouns. The paragraph on page 13 lines 15-19 of the specification is amended herein to correct 

the typographical error. 

Claim Objections 

Claims 1, 5, 7, and 15 were objected to for various informalities. The examiner's 

suggested changes on page 4 of the action have been adopted in the claim set above, obviating 

these objections. 

The examiner also indicated a lack of clarity in grammatical structures in claims 1, 5, 6, 

and 11. These claims are amended herein to improve clarity. 

35 u.s.c. 112(f) 

Several claim terms which employ the noun "device" have been interpreted under 35 

U.S.C. 112(f). Applicant respectfully traverses. 

As the examiner indicates in the Action, "a claim limitation that does not use the term 

"means" or "step" will trigger the rebuttable presumption that 35 U.S.C. 112(f) or pre-AIA 35 

U.S.C. 112, sixth paragraph does not apply" (see supporting case law cited in MPEP 2181, 

emphasis added). Thus, because the instant claims do not use "means plus function" 

formulations, presumptively 35 U.S.C. 112 should not apply. In addition, "The standard is 

whether the words of the claim are understood by persons of ordinary skill in the art to have a 
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sufficiently definite meaning as the name for structure." Williamson, 792 F.3d at 1349, 115 

USPQ2d at 1111; see also Greenberg v. Ethicon Endo-Surgery, Inc., 91 F.3d 1580, 1583, 39 

USPQ2d 1783, 1786 (Fed. Cir. 1996). Respectfully, applicant submits that the terms interpreted 

under 35 U.S.C. 112(f) by the examiner have sufficiently defined meaning to persons of ordinary 

skill in the art to be the names of structures. 

What's more, the three-prong test for 112(f) (which the examiner cites on page 5 of the 

Action) disfavors interpretation of the claims under 112(f). Each of the three prongs (A), (B), and 

(C) must be satisfied before applying 112(f) to a claim term. Respectfully, prong (C) highlights 

that a supposedly generic placeholder "modified by sufficient structure, material, or acts for 

performing the claimed function" should NOT be interpreted under 112(f). In other words, 

sufficient specificity of what a "device" is configured or otherwise required to do places such 

"device" outside of 112(f) interpretation. 

"an inactivation device" - Assuming even for the sake of argument that "inactivation 

device" ought to be interpreted under 112(f), the claims do in fact recite more structure for this 

device, namely a "drying device." 

"a drying device" - This terms supplies sufficient structure and should not be interpreted 

under 112(f). "Dryer" and "drying device" are substantively identical terms, and "dryer" is 

widely used as the name of a non-generic structure and not merely a functional placeholder. 

Moreover, the application clearly supplies more than just "vacuum circulation system" as 

exemplary drying devices/ dryers. Page 4 of the specification, for instance, gives ample 

description, including "vacuum drying, contact drying, convection drying and/or infra-red 

drying". All of these terms imply adequate structure according to their plain meanings as 

understood to persons of ordinary skill in the art and bolster the presumption in favor of NOT 

applying 112(f). Even if 112(f) is nevertheless applied, "drying device" is not so limited as to 

encompass only "vacuum circulation system" and its equivalents, since the applicant's 

specification gives many further instances of drying device techniques besides "vacuum 

circulation". 

"a filling device" and "second filling device" - Here prong (C) of the 112(f) test 

supports the conclusion that a 112(f) interpretation should not be applied. Claim 7 does not 

merely recite "a filling device" but rather modifies "filling device" with the requirements that it 

be physically capable of filling a transport container and be able to handle inactivated 
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comminuted battery materials. These limitations supply the requisite "acts for performing the 

claimed function" under prong (C) of the 112(f) test to make 112(f) interpretation inapplicable. 

"separation device" - The examiner has interpreted this to be an air jet sieving device or 

comminuting device. As clear from page 16 first paragraph of the specification, separation may 

be achieved by any sieve, not strictly air jet sieves. Moreover, claim 12 (where "separation 

device" appears) goes on to specifically modify the term "separation device" by requiring it be 

"configured to separately fill the active material fraction and the carrier fraction in respective 

containers." Under prong (C) of the 112(f) test, these limitations supply the requisite modifying 

"acts for performing the claimed function" to render 112(f) inapplicable. 

35 U.S.C. 112(b) 

Claim 6 is rejected under 35 U.S.C. 112(b) for indefiniteness over "the drying" and "the 

drying process". The redundancy has been eliminated by this amendment, obviating this 

rejection. Issue was also raised with respect to the phrase "the subsequent processing" in claim 6. 

This phrase has been removed. 

35 U.S.C. 112(a) 

Claim 13 is rejected under 35 U.S.C. 112(a) as failing the written description 

requirement. Claim 13 is amended for clarity, and applicant submits that amended claim 13 

should obviate the rejection. 

35 u.s.c. 103 

Claims 1, 3, 5, 7, 12, 13, 16, and 17 are rejected under 35 U.S.C. 103 as being 

unpatentable over Stevens (US 8,210,456) in view of Kellermann (DE 4424825). This rejection 

is respectfully traversed. 

Stevens describes a method of recycling sealed batteries involving heating as well as 

drawing air from a pre-shredder, shredder, oven conveyer, and a sieve using a vacuum source 

(see, e.g., column 2 lines 54-60). 

Kellermann discloses inactivating batteries by deep freezing and then shredding them in a 

frozen state (cf. figure 1). Freezing requires a lot of energy. The shredded material undergoes a 

floating procedure (Flotation 19) that removes the organic compounds from the flotation liquid. 

- 12 -
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As the examiner acknowledges on page 10 of the action, Stevens fails to disclose "filling 

a transport container with the inactivated comminuted material" as recited in claim 1. Stevens 

also fails to disclose "inactivating the comminuted material.. .by drying ... at a maximum pressure 

of 300 hPa" as recited in claim 1 as amended. 

Stevens describes a rotary kiln in which the comminuted material is heated. Gases from 

the kiln are removed by suction. However, nothing in Stevens discloses anything close to or 

suggestive of drying at a maximum pressure of 300 hPa. The person skilled in the art learns from 

Stevens that lithium cells should be heated at an average temperature of approximately 148°C, 

with the resulting gases being sucked off. But, as the present inventors have found, this can lead 

to the formation of highly toxic organic fluorine compounds. Sucking off gases does not lead to a 

pressure below 300 hPa. As best understood from Stevens disclosure, Stevens' air uptakes 13, 

15, 21, and 51, described at column 2 lines 54-60, are not so different from range hoods, such as 

used for stove tops in many kitchens. They "draw air" as expressly stated at column 2 line 59, 

but drawing air does not itself result in a pressure drop from ambient anywhere near to the 300 

hPa threshold now recited in claim 1. Moreover, since the oven of Stevens has no airlock, no 

vacuum can form in any case. Simply put, a pressure of 300 hPa cannot be achieved with suction 

devices disclosed or suggested by Stevens. 

Kellermann does not cure Stevens' deficiency in respect to the drying and pressure 

requirements of amended claim 1. As a general matter, Kellermann voices low concern for gases 

and vapors from the recycled batteries, indicating that very little harmful gases and vapors are 

generated as a result of a deep freeze approach. Some gases are moved from one location to 

another by pumps (8 and 16 for example) but in no instance does Kellerman disclose or suggest 

pumping gases from a container of such design as to actually create an appreciable pressure drop 

from ambient pressures. Moreover, Kellermann does not employ inactivation by drying, using 

instead inactivation by freezing, making Kellermann that much further unlike amended claim 1 

which recites "inactivating the comminuted material ... by drying ... at a maximum pressure of 300 

hPa". 

Further distinguishing Kellermann, claim 1 provides for safe and effective battery 

recycling and removing the electrolyte without the need for expensive liquid nitrogen. By 

contrast, in Kellermann, the electrolyte comes into contact with the floating liquid and is 

disposed of as exhaust gases in device 23. 

- 13 -
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In sum, Stevens does not describe the element that the drying takes place at a pressure of 

at most 300 hPa and that this is carried out in such a way that the comminuted material is filled 

into a transport container. These distinguishing features have the technical effect that the 

comminuted material can be safely inactivated and transported to a central processing unit and 

the electrolyte recycled. Kellermann teaches a different approach, i.e. inactivation by liquid 

nitrogen, that cannot be combined with Stevens. Kellermann, like Stevens, does not disclose a 

pressure of less than 300 hPa. A combination of Stevens and Kellermann would inherit their 

mutual deficiencies. Any of the references or any purported combination thereof would fail to 

arrive at a method for the treatment of used batteries as recited in claim 1, especially 

"inactivating the comminuted material. .. by drying ... at a maximum pressure of 300 hPa" as 

recited in claim 1 as amended. 

Independent claim 7 is also distinguished from Stevens, Kellermann, and their purported 

combination. Amended claim 7 positively recites a battery processing installation having "a 

vacuum installation connected to the drying device and configured to generate a vacuum in the 

drying device." As mentioned above, the apparatuses of Stevens and Kellermann are not 

designed to be capable of generating anything that might quality as a "vacuum" according to the 

ordinary meaning of that word. A pump that draws air may cause displacement of air but does 

not alone produce anything that may be qualify as a "vacuum." To use the same analogy as 

above, the references disclose apparatuses for drawing off air which may be compared to a stove 

range hood in most kitchens. It should be readily apparent to any range hood user that a 

"vacuum" is not generated nor generatable over the stove burners with such a configuration. 

Claim 7 is new and non-obvious over the references of record and their purported combination 

on at least this basis. 

Claims 2, 6, and 8 are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in 

view of Kellermann and Sloop (US 2003/0186110). This rejection is respectfully traversed. 

Sloop uses yet another method to remove the electrolyte from batteries, i.e. using 

supercritical CO2. Supercritical CO2 requires a pressure of more than 73,75 bar (1060 psi). Thus 

Sloop's teaching contradicts claim 1 's recitation of "inactivating the comminuted material.. .by 

drying ... at a maximum pressure of 300 hPa". Sloop thus cannot cure the deficiencies of Stevens 
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and Kellermann discussed above. As claims 2, 6, and 8 all depend from claim 1, they are new 

and nonobvious over any combination of the cited references for at least the same reasons as 

claim 1. 

Claim 9 is rejected under 35 U.S.C. 103 as being unpatentable over Stevens in view of 

Kellermann and Meador (US 5,632,863). This rejection is respectfully traversed. 

Meador discloses a battery reclamation system and method which centers around 

pyrolysis, in particular decomposition temperatures between 350° and 650° F (see, e.g., 

Abstract). "Drying" and "drying device" as described in the disclosure at, e.g., page 4 of the 

specification, is distinguished from Meador' s furnace 17. Accordingly, Meador fails to even 

have a "drying device" much less a "comminution unit and ... drying device [that] are arranged in 

a container" as recited in claim 9. 

Claims 14 and 18 have been rejected under 35 U.S.C. 103 as being unpatentable over 

Stevens in view of Kellermann and Hanisch et al., herein "Hanisch," (WO 2013/023640), to 

which the examiner references using corresponding U.S. Patent No. 9,780,419. This rejection is 

respectfully traversed. 

Like Meador, Hanisch involves heating to extremely high decomposition temperatures. In 

Hanisch's case, the desired temperatures are 350 to 800°C. A combination of Stevens, 

Kellermann, and Hanisch fails to arrive at the subject matter of the claims as amended herein. 

Claims 14 and 18 are new and nonobvious for at least the same reasons discussed above in 

respect of the independent claims from which they depend. 

Claims 15 and 19 have been rejected under 35 U.S.C. 103 as being unpatentable over 

Stevens in view of Kellermann and Sloop (US 2016/0043450), herein "Sloop2". This rejection is 

respectfully traversed. Sloop2 describes a method of battery recycling which does not include or 

suggest ""inactivating the comminuted material. .. by drying ... at a maximum pressure of 300 

hPa" as recited in claim 1 or "a vacuum installation connected to the drying device and 

configured to generate a vacuum in the drying device" as recited in claim 7. Claims 15 and 19, 

which depend from these independent claims, are new and nonobvious on at least this basis. 
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New claim 21 is added and recites "The method according to claim 1 wherein drying 

occurs at a temperature of less than 80°C." 

Stevens discloses in col. 5, lines 28-30 that the temperature should be below 454 ° F 

(234 °C), but does not disclose that high temperatures can lead to the formation of highly toxic 

fluorine compounds and does not say that low temperatures could be beneficial. On the contrary, 

the person skilled in the art knows that high temperatures accelerate drying. The person skilled in 

the art will therefore choose a temperature which is as high as possible but below 234 ° C. In col. 

4, lines 10-12 300° F (148° C) are referred to as "low temperature" and in col. 5, line 44 Stevens 

teaches that a "mid temperature" should be used for lithium batteries, i.e. a temperature higher 

than 148° C. Accordingly, Stevens does not disclose (and in fact teaches away from) claim 21 

herein. 

Kellermann uses ultra-low temperatures in order to inactivate the batteries, but does not 

dry them, cf. 5th para. "because the residual energy capacity of the batteries by their freezing 

before crushing is not or substantially no longer a chemical and physical reaction in air capable 

under normal pressure and temperature conditions when the protective metal casing of the 

batteries has been opened or removed". Thus, Kellerman disclose an altogether different 

approach from what is claimed herein. Kellermann (inactivation by freezing and electrolyte 

removal by flotation) is incompatible with Stevens (inactivation by heating). The references, 

alone or in combination, would not lead one of ordinary skill in the art to claim 1 or claim 21. 

Allowable Subject Matter 

Applicant acknowledges with appreciation indication of claims 4, 11, and 20 as being 

drawn to allowable subject matter. Each of these claims has been rewritten in independent form 

by this amendment, placing them in condition for allowance. 

Conclusion 

In view of the foregoing, it is respectfully requested that the application be reconsidered, 

that claims 1-9 and 11-21 be allowed, and that the application be passed to issue. 

Although the present communication may include alterations to the application or claims, 

or characterizations of claim scope or referenced art, Applicant is not conceding in this 

application that previously pending claims are not patentable over the cited references. Rather, 
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any alterations or characterizations are being made to facilitate expeditious prosecution of the 

application. Applicant reserves the right to pursue at a later time any previously pending or other 

broader or narrower claims that capture any subject matter supported by the present disclosure, 

including subject matter found to be specifically disclaimed herein or by any prior prosecution. 

Accordingly, reviewers of this or any parent, child or related prosecution history shall not 

reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter 

supported by the present application. 

Should the Examiner find the application to be other than in condition for allowance, the 

Examiner is requested to contact the undersigned at the local telephone number listed below to 

discuss any other changes deemed necessary in a telephonic, WebEx, or personal interview. 

A provisional petition is hereby made for any extension of time necessary for the 

continued pendency during the life of this application. Please charge any fees for such 

provisional petition and any deficiencies in fees and credit any overpayment of fees to Attorney's 

Deposit Account No. 50-2041. 

W&CIP 
11491 Sunset Hills Road, Suite 340 
Res ton, VA 20190 

Tel. (703) 787-9400 
Fax. (703) 787-7557 

Customer No.: 30743 

- 17 -

Respectfully submitted, 

IT. Bryce Miller/ 

T. Bryce Miller 
Reg. No. 72,545 
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Listing of the Claims: 

The following is a complete listing of all the claims in the application, with an indication 

of the status of each: 

1. (currently amended) A method for the treatment of used batteries, comprising the steps: 

(a) comminuting the batteries such that comminuted material is obtained;, 

(b) inactivating the comminuted material such that an inactivated comminuted 

material is obtained;, and 

(c) filling a transport container with the inactivated comminuted material;, 

wherein the inactivating step is performed by drying the comminuted material, and 

wherein the drying occurs at a maximum pressure of 300 hPa. 

2. (previously presented) The method according to claim 1, wherein the comminuted material is 

dried until an electrolyte content in the comminuted material is so low that an electrochemical 

reaction is impossible. 

3. (previously presented) The method according to claim 1, wherein the drying occurs under 

vacuum. 

4. (currently amended) +he A method for the treatment of used batteries, comprising the steps: 

according to claim 3, 

(a) comminuting the batteries such that comminuted material is obtained; 

(b) inactivating the comminuted material such that an inactivated comminuted 

material is obtained; and 

(c) filling a transport container with the inactivated comminuted material; 

wherein the inactivating step is performed by drying the comminuted material, 

wherein the drying occurs under vacuum, 

wherein the vacuum is created by means of a jet pump, and 

wherein a pump liquid of the jet pump has at least one of 

a pH value of at least 8, and 

contains a substance that precipitates fluoride. 
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5. (currently amended) The method according to claim 1, further comprising the steps of: 

removing removal of the comminuted material from the transport container; and, 

one or more of 

detaching detachment of hard parts, and-

separating separation of active material from a carrier, such that an active material 

fraction and a carrier fraction-f8(» are obtained, and 

separately separate packing ef-the active material fraction and carrier fraction in 

respective further transport containers. 

6. (currently amended) The method according to claim 1, wherein the drying of the comminuted 

material is only completed if one or more of the following conditions is met:, 

after the completion of the drying process, no flammable or explosive gas mixturei§_ 

formable can form above the comminuted material in the transport container, and and/or if 

the comminuted material is so dry that no flammable or explosive gas mixture is able to 

emerge can emerge in the transport container or during the subsequent processing. 

7. (currently amended) A battery processing installation for treatment of used batteries, 

compnsmg: 

(a) a comminution unit configured to comminute for comminuting the batteries such 

that comminuted material is obtained;, 

(b) an inactivation device comprising a drying device configured to inactivate for 

inactivating the comminuted material; and-

( c) a filling device for filling configured to fill a transport container with the 

inactivated comminuted material; and, 

(d) a vacuum installation connected to the drying device and configured to generate a 

vacuum in the drying device. 

,,vherein 

the inactivation device comprises a drying device, and 

the battery processing installation has a vacuum installation that is connected to the 

drying device for generating a vacuum in the drying device. 
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8. (previously presented) The battery processing installation according to claim 7, wherein the 

drying device is configured to dry the comminuted material until an electrolyte content in the 

comminuted material is so low that an electrochemical reaction is impossible. 

9. (previously presented) The battery processing installation according to claim 7, wherein 

the comminution unit and the drying device are arranged in a container. 

10. (canceled) 

11. ( currently amended) +he-A battery processing installation for treatment of used batteries, 

comprising: according to claim 7, '.vherein 

(a) a comminution unit configured to comminute the batteries such that comminuted 

material is obtained; 

(b) an inactivation device configured to inactivate the comminuted material, wherein 

the inactivation device comprises a drying device; 

(c) a filling device configured to fill a transport container with the inactivated 

comminuted material; 

(d) a vacuum installation that is connected to the drying device and configured to 

generate a vacuum in the drying device; 

wherein 

[[-]] the vacuum installation has a jet pump with a pump liquid, and ,.vherein 

[[-]] the pump liquid is conducted within a circuit.,_ and 

[[-]] the pump liquid contains a substance that reacts with hydrogen fluoride. 

12. ( currently amended) The battery processing installation according to claim 7 further 

compnsmg: 

[[-]] a hard metal detachment device and/or a light fraction detachment device;, 

[[-]] a separation device configured to separate for separating active material from a carrier 

such that an active material fraction and a carrier fraction occur;, and 

[[-]] a second filling device configured to separately fill for separate filling of the active 

material fraction and the carrier fraction in respective containers. 
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13. (currently amended) The battery processing installation of claim 12 wherein the actiye 

material fraction and the carrier fraction are respectiyely aluminum and copper foils. 

14. (previously presented) The battery processing installation of claim 12, wherein the separation 

device is an air jet sieving device. 

15. (currently amended) The battery processing installation of claim 12 wherein the separation 

device is a second comminution device. &tag&. 

16. (previously presented) The battery processing installation of claim 7 wherein the batteries are 

lithium batteries. 

17. (previously presented) The method according to claim 1 wherein the batteries are lithium 

batteries. 

18. (previously presented) The method according to claim 5 wherein separation of the active 

material from the carrier is performed by air jet sieving. 

19. (previously presented) The method according to claim 5 wherein separation of the active 

material from the carrier is performed using a second comminution stage. 

20. (currently amended) The method according to claim 4 A method for the treatment of used 

batteries, comprising the steps: 

(a) comminuting the batteries such that comminuted material is obtained, 

(b) inactivating the comminuted material such that an inactivated comminuted 

material is obtained, and 

(c) filling a transport container with the inactivated comminuted material, 

wherein the inactivating step is performed by drying the comminuted material, 

wherein the drying occurs under vacuum, 

wherein the vacuum is created by means of a jet pump, and 
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wherein a pump liquid of the jet pump has a the pH value is- of at least 9. 

21. (new) The method according to claim 1 wherein drying occurs at a temperature of less than 

80°C. 

- 9 -



166

Docket No.: 03101160US; App. No.: 15/569,484 

Amendments to the Abstract: 

Please amend the abstract as follows: 

The invention relates to a A method is described for the treatment of used batteries-f-1-0f, in 

particular lithium batteries, containing the steps: comminuting the batteries f-1-Gt-such that 

comminuted material ~is obtained, inactivating the comminuted material ~such that 

inactivated comminuted material f4-±t-is obtained, and filling a transport container f46+-with the 

inactivated comminuted material.:. (42). It is provided according to the invention that the The 

inactivation is performed by drying the comminuted material.,_ ~and the comminuted material 

~is dried until an electrolyte content is so low that an electrochemical reaction is not possible. 

- 4 -
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Docket No.: 03101160US; App. No.: 15/569,484 

Amendments to the Specification: 

Please amend the specification as follows: 

Insert the following header at page 1 line 3: 

FIELD OF THE INVENTION 

Insert the following header at page 1 line 17: 

BACKGROUND 

Amend the paragraph at page 1 lines 24-31 as follows: 

DE 10 2012 024 876 Al describes a system for transferring transport-critical electrolyte cells, in 

which they are initially comminuted under inert gas and then dusted with a deactivation powder 

so as to prevent the electrochemically active material from spontaneously combusting. The 

disadvantage of this is that the resulting material still poses a comparatively high hazard potential 

and that the dusting pov,rer powder itself poses a risk of explosion and that the formation of a 

flammable and explosive atmosphere in the transport container cannot be ruled out. 

Insert the following header at page 2 line 6: 

SUMMARY 

Insert the following header at page 12 line 17: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Insert the following header at page 12 line 28: 

DETAILED DESCRIPTION 

Amend the paragraph on page 13 lines 9-13 as follows: 

The comminution unit 18 comminutes the batteries 10 under shielding gas 20, which is extracted, 

for example, from a shielding gas cylinder 22. Alternatively or additionally, liquid nitrogen from 

a liquid nitrogen source 19 may be may be injected. The shielding gas may refer, for example, to 

nitrogen, a noble gas, carbon dioxide, nitrous oxide or another gas which is preferably not toxic. 

- 2 -
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Docket No.: 03101160US; App. No.: 15/569,484 

Amend the paragraph on page 13 lines 15-19 as follows: 

Comminuted material 24 is produced during the comminuting; the material is fed into an 

inactivation device in the form of a drying device 26. An airlock 28 is arranged between the 

comminution unit 18 and the drying device 26, the airlock being so gas-tight that the drying 

pressure device 26 is - to a good approximation - separated from the comminution unit 18 so as 

to be gas-tight. 

- 3 -
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Application/Control Number: 15/569,484 
Art Unit: 3725 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

Page 2 

1) The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

2) In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 

and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and 

the rationale supporting the rejection, would be the same under either status. 

3) This application currently names joint inventors. In considering patentability of the claims the 

examiner presumes that the subject matter of the various claims was commonly owned as of the 

effective filing date of the claimed invention(s) absent any evidence to the contrary. Applicant is advised 

of the obligation under 37 CFR 1.56 to point out the inventor and effective filing dates of each claim that 

was not commonly owned as of the effective filing date of the later invention in order for the examiner 

to consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art 

against the later invention. 

Priority 

4) Acknowledgment is made of applicant's claim for foreign priority under 35 U.S.C. 119 (a)-(d). 

5) Receipt is acknowledged of certified copies of papers required by 37 CFR 1.55. 

Information Disclosure Statement 

6) The information disclosure statements (IDS) are in compliance with the provisions of 37 

CFR 1.97. Accordingly, the information disclosure statements are being considered by the examiner. 

Drawings 

7) The drawings are objected to because of the following formalities: 

• The text and lines of the drawings is unclear 
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Page 3 

8) Corrected drawing sheets in compliance with 37 CFR l.121(d) are required in reply to the Office 

action to avoid abandonment of the application. Any amended replacement drawing sheet should 

include all of the figures appearing on the immediate prior version of the sheet, even if only one figure is 

being amended. The figure or figure number of an amended drawing should not be labeled as 

"amended." If a drawing figure is to be canceled, the appropriate figure must be removed from the 

replacement sheet, and where necessary, the remaining figures must be renumbered and appropriate 

changes made to the brief description of the several views of the drawings for consistency. Additional 

replacement sheets may be necessary to show the renumbering of the remaining figures. Each drawing 

sheet submitted after the filing date of an application must be labeled in the top margin as either 

"Replacement Sheet" or "New Sheet" pursuant to 37 CFR l.121(d). If the changes are not accepted by 

the examiner, the applicant will be notified and informed of any required corrective action in the next 

Office action. The objection to the drawings will not be held in abeyance. 

Specification 

9) Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 

separate sheet within the range of 50 to 150 words in length. The abstract should describe the 

disclosure sufficiently to assist readers in deciding whether there is a need for consulting the full patent 

text for details. 

The language should be clear and concise and should not repeat information given in the title. It 

should avoid using phrases which can be implied, such as, "The disclosure concerns," "The disclosure 

defined by this invention," "The disclosure describes," etc. In addition, the form and legal phraseology 

often used in patent claims, such as "means" and "said," should be avoided. 

10) The abstract of the disclosure is objected to because of the following informalities: 

• The abstract uses phrases which can be implied - "The invention relates to" (line 1) 
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11) Correction is required. See MPEP § 608.0l(b). 

12) The disclosure is objected to because of the following informalities: 

Page 4 

• Reference character "26" has been used to designate both a "drying device" (Page 13, 

line 16) and a "pressure device" (Page 13, line 18). 

Appropriate correction is required. 

Claim Objections 

13) Claims 1, 5, 7, and 15 are objected to because of the following informalities: 

Claim 1-

• "material." (line 9). Examiner suggests, "material;" 

Claim 5 -

• "in transport containers" (line 13). Examiner suggests, "in respective further containers" 

Claim 7 -

• "with inactivated comminuted material" (line 9). Examiner suggests, "with the 

inactivated comminuted material" 

Claim 15 -

• "a second comminution stage" (line 2). Examiner suggests, "a second comminution 

device" 

Examiner notes that claims have not been submitted in a clear format. Therefore, there 

grammatical structures such as periods and commas are unclear as found in at least Claims 1, 5, 

6, and 11. 

Appropriate correction is required. 

Claim Interpretation 

14) The following is a quotation of 35 U.S.C. 112(f): 

(f) Element in Claim for a Combination. - An element in a claim for a combination may be expressed as 

a means or step for performing a specified function without the recital of structure, material, or acts 
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in support thereof, and such claim shall be construed to cover the corresponding structure, material, 

or acts described in the specification and equivalents thereof. 

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph: 

An element in a claim for a combination may be expressed as a means or step for performing a 

specified function without the recital of structure, material, or acts in support thereof, and such claim 

shall be construed to cover the corresponding structure, material, or acts described in the 

specification and equivalents thereof. 

Page 5 

15) The claims in this application are given their broadest reasonable interpretation using the plain 

meaning of the claim language in light of the specification as it would be understood by one of ordinary 

skill in the art. The broadest reasonable interpretation of a claim element (also commonly referred to as 

a claim limitation) is limited by the description in the specification when 35 U.S.C. 112(f) or pre-AIA 35 

U.S.C. 112, sixth paragraph, is invoked. 

As explained in MPEP § 2181, subsection I, claim limitations that meet the following three-prong 

test will be interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph: 

(A) the claim limitation uses the term "means" or "step" or a term used as a substitute for "means" 

that is a generic placeholder (also called a nonce term or a non-structural term having no 

specific structural meaning) for performing the claimed function; 

(B) the term "means" or "step" or the generic placeholder is modified by functional language, 

typically, but not always linked by the transition word "for" (e.g., "means for") or another linking 

word or phrase, such as "configured to" or "so that"; and 

(C) the term "means" or "step" or the generic placeholder is not modified by sufficient structure, 

material, or acts for performing the claimed function. 

Use of the word "means" (or "step") in a claim with functional language creates a rebuttable 

presumption that the claim limitation is to be treated in accordance with 35 U.S.C. 112(f) or pre-AIA 35 

U.S.C. 112, sixth paragraph. The presumption that the claim limitation is interpreted under 35 U.S.C. 
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112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, is rebutted when the claim limitation recites sufficient 

structure, material, or acts to entirely perform the recited function. 

Absence of the word "means" (or "step") in a claim creates a rebuttable presumption that the 

claim limitation is not to be treated in accordance with 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth 

paragraph. The presumption that the claim limitation is not interpreted under 35 U.S.C. 112(f) or pre-

AIA 35 U.S.C. 112, sixth paragraph, is rebutted when the claim limitation recites function without 

reciting sufficient structure, material or acts to entirely perform the recited function. 

Claim limitations in this application that use the word "means" (or "step") are being interpreted 

under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, except as otherwise indicated in an 

Office action. Conversely, claim limitations in this application that do not use the word "means" (or 

"step") are not being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, 

except as otherwise indicated in an Office action. 

16) This application includes one or more claim limitations that do not use the word "means," but 

are nonetheless being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, 

because the claim limitation(s) uses a generic placeholder that is coupled with functional language 

without reciting sufficient structure to perform the recited function and the generic placeholder is not 

preceded by a structural modifier. Such claim limitation(s) is/are: "an inactivation device" {Claim 7, line 

6); "a filling device" {Claim 7, line 8); "a drying device" {Claim 7, line 11); "a hard metal detachment 

device and/or light fraction detachment device" {Claim 12, line 3); "a separation device" {Claim 12, 

line 5); and "a second filling device" {Claim 12, line 10). 

Because this/these claim limitation(s) is/are being interpreted under 35 U.S.C. 112(f) or pre-AIA 

35 U.S.C. 112, sixth paragraph, it/they is/are being interpreted to cover the corresponding structure 

described in the specification as performing the claimed function, and equivalents thereof. The 

following appears to be the corresponding structure as disclosed: 
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Inactivation device - vacuum circulation system 

Filling device - a platform or frame {Fig. 2) 

Drying device - vacuum circulation system 

Hard metal detachment device - magnet or other separator 

Light fraction detachment device - zigzag separator or air separator 

Separation device - air jet sieving device or comminuting device 

Second filling device - a platform or frame {Fig. 2) 

Page 7 

If applicant does not intend to have this/these limitation(s) interpreted under 35 U.S.C. 112(f) or 

pre-AIA 35 U.S.C. 112, sixth paragraph, applicant may: (1) amend the claim limitation(s) to avoid it/them 

being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph (e.g., by reciting 

sufficient structure to perform the claimed function); or (2) present a sufficient showing that the claim 

limitation(s) recite(s) sufficient structure to perform the claimed function so as to avoid it/them being 

interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph. 

Claim Rejections - 35 USC§ 112 

17) The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing out 
and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

18) Claim 6 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which the inventor 

or a joint inventor, or for pre-AIA the applicant regards as the invention. 
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19) Regarding Claim 6, the recitation of "the drying" (line 3) and "the drying process" (line 4) 
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renders the claim indefinite. Claim 6 appears to be claiming that drying is completed after drying is 

completed. Therefore the phrase, "after the completion of the drying process" appears redundant. 

20) Claim 6 recites the limitation "the subsequent processing" in line 8 of the claim. There is 

insufficient antecedent basis for this limitation in the claim. It is unclear what subsequent processing is 

being recited. 

Claim Rejections - 35 USC§ 112 

21) The following is a quotation of the first paragraph of 35 U.S.C. 112(a): 

(a) IN GENERAL-The specification shall contain a written description of the invention, and 

of the manner and process of making and using it, in such full, clear, concise, and exact terms as to 

enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to 

make and use the same, and shall set forth the best mode contemplated by the inventor or joint 

inventor of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 

process of making and using it, in such full, clear, concise, and exact terms as to enable any person 

skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the 

same, and shall set forth the best mode contemplated by the inventor of carrying out his invention. 

22) Claim 13 is rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first paragraph, as failing 

to comply with the written description requirement. The claim(s) contains subject matter which was not 

described in the specification in such a way as to reasonably convey to one skilled in the relevant art 

that the inventor or a joint inventor, or for pre-AIA the inventor(s), at the time the application was filed, 

had possession of the claimed invention. Regarding Claim 13, the Specification does not disclose that 

the active material fraction and the carrier fraction are aluminum and copper foils, respectively. 

Rather, Page 16 of the Specification discloses "a heavy material fraction with carrier foils {aluminum 

and copper)." Further Page 9 of the Specification discloses that, "The active material should be 

understood to mean the material that reacts electrochemically during operation of the batteries. The 



185

Application/Control Number: 15/569,484 
Art Unit: 3725 

Page 9 

carrier for the active material should be understood particularly to mean a carrier foil to which the 

active material is applied in the form of particles. For example, the carrier foil refers to a foil made of 

aluminium or an aluminium alloy." 

Claim Rejections - 35 USC§ 103 

23) The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is 

not identically disclosed as set forth in section 102, if the differences between the claimed invention 

and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary skill in the art to which the 

claimed invention pertains. Patentability shall not be negated by the manner in which the invention 

was made. 

24) The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ459 (1966), 

that are applied for establishing a background for determining obviousness under 35 U.S.C. 103 are 

summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 

25) Claims 1, 3, 5, 7, 12, 13, 16, and 17 is/are rejected under 35 U.S.C. 103 as being unpatentable 

over Stevens {U.S. 8,210,456) in view of Kellermann {DE 4424825). 

26) Regarding Claim 1, Stevens discloses a method for the treatment of used batteries, comprising 

the steps: 

(a) comminuting the batteries such that com minuted material is obtained (Lithium batteries are 

shredded: Col 5, L16-17), 
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(b) inactivating the comminuted material such that an inactivated com minuted material is obtained 

(Oven conveyor Fig. 3, #20 & Dried material: Col 1, L37 & VOCs: Col 5, L15); 

wherein the inactivating step is performed by drying the com minuted material (Dried material: Col 1, 

L37). Stevens is not explicit to filling a transport container with the inactivated com minuted material. 

Kellermann teaches a method for the disposal of lithium batteries including filling a transport container 

with the inactivated com minuted material (The fractional fractions of the crushed batteries are collected 

in collection vessels: Page 2) in order to further process the batteries. Therefore, it would have been 

obvious to one of ordinary skill in the art before the effective filing date of the claimed invention to 

collect the inactivated comminuted material of Stevens in a transport container, as taught by 

Kellermann, in order to further process the batteries. 

27) Regarding Claim 3, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. Stevens further discloses wherein the drying occurs under vacuum 

(Air uptake: Fig. 4, #21 & Vacuum source: Fig. 4, #44). 

28) Regarding Claim 5, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. Stevens further discloses one or more of detachment of hard parts 

(magnetic component separated by the magnetic wheel: Col 5, L35), and separation of active material 

from a carrier, such that an active material fraction and a carrier fraction are obtained (The specific 

gravity separator separates out nonferrous fluff encapsulated with this magnetic component and also 

separates the steel, magnetic alloys, aluminum, and copper from each other: Col 5, L38-41). Kellermann 

further teaches removal of the com minuted material from the transport container (The fractional 

fractions of the crushed batteries are collected in collection vessels and sent to a pool of a flotation 

station where a first separation treatment of fractions takes place: Page 2. Examiner notes that the 

com minuted material would be removed from the collection vessels in order to be put into the 

separation pool) and separate packing of the active material fraction and carrier fraction in transport 
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containers (Dried parts are fed in a container: Page 3 & The iron component are deposited: Page 3 & The 

non-ferrous components are deposited: Page 3). 

29) Regarding Claim 7, Stevens discloses (a) a comminution unit for com minuting the batteries such 

that com minuted material is obtained (Shredder: Fig. 3, #14), 

(b) an inactivation device for inactivating the com minuted material (Oven conveyor Fig. 3, #20 & Dried 

material: Col 1, L37 & voes: Col 5, L15) wherein 

the inactivation device comprises a drying device (Oven conveyor Fig. 3, #20 & Dried material: Col 1, 

L37), and 

the battery processing installation has a vacuum installation that is connected to the drying device for 

generating a vacuum in the drying device (Air uptake: Fig. 4, #21 & Vacuum source: Fig. 4, #44). Stevens 

is not explicit to a filling device for filling a transport container with inactivated com minuted material. 

Kellermann teaches a device for the disposal of lithium batteries including a filling device for filling a 

transport container with inactivated com minuted material (Collection vessels: Fig. 1, #18. Examiner 

notes that the filling vessels are located along the process path or within the shredder device and 

therefor would include a filling device or frame where the collection vessels would be filled) in order to 

further process the batteries. Therefore, it would have been obvious to one of ordinary skill in the art 

before the effective filing date of the claimed invention to collect the inactivated com minuted material 

of Stevens in a transport container with a filling device, as taught by Kellermann, in order to further 

process the batteries. 

30) Regarding Claim 12, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. Stevens further discloses a hard metal detachment device (Magnetic 

wheel: Fig. 3, #52) and/or a light fraction detachment device, 

a separation device, for separating active material from a carrier such that an active material fraction 

and a carrier fraction occur (Specific gravity separator: Fig. 3, #68). Kellermann further teaches a second 
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filling device for separate filling of the active material fraction and the carrier fraction (Dried parts are 

fed in a container: Page 3 & The iron component are deposited: Page 3 & The non-ferrous components 

are deposited: Page 3. Examiner notes that depositing of the material would occur with a filling device.). 

31) Regarding Claim 13, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. Steven further discloses wherein the active material fraction and the 

carrier fraction are respectively aluminum and copper foils (Aluminum and copper: Col 5, L36-37). 

32) Regarding Claim 16, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. Stevens further discloses wherein the batteries are lithium batteries 

(Lithium battery: Col 5, LS). 

33) Regarding Claim 17, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. Stevens further discloses wherein the batteries are lithium batteries 

(Lithium battery: Col 5, LS). 

34) Claims 2, 6, and 8 is/are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in 

view of Kellermann and Sloop {U.S. 2003/0186110). 

35) Regarding Claim 2, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. Stevens further discloses that voes are removed from the dried 

material (Col 5, L19), but is not explicit to wherein the com minuted material is dried until an electrolyte 

content in the comminuted material is so low that an electrochemical reaction is impossible. 

Sloop teaches the recycling of lithium batteries including wherein the com minuted material is dried until 

an electrolyte content in the comminuted material is so low that an electrochemical reaction is 

impossible (Dry, non-flammable, minimally reactive form: Par. 0042) as a known result of drying the 

batteries to remove the electrolyte. Therefore, it would have been obvious to one of ordinary skill in 

the art before the effective filing date of the claimed invention that the dried batteries of Stevens would 

be such that an electrolyte content in the com minuted material is so low that an electrochemical 
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reaction is impossible, as taught by Sloop, as a known result of drying the batteries to remove the 

electrolyte. 

36) Regarding Claim 6, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. Stevens further discloses that voes are removed from the dried 

material (Col 5, L19), but is not explicit to wherein the drying of the com minuted material is only 

completed if, after the completion of the drying process, no flammable or explosive gas mixture can 

form above the com minuted material in the transport container and/or if the com minuted material is so 

dry that no flammable or explosive gas mixture can emerge in the transport container or during the 

subsequent processing. 

Sloop teaches the recycling of lithium batteries including wherein the drying of the comminuted 

material is only completed if, after the completion of the drying process, no flammable or explosive gas 

mixture can form above the comminuted material in the transport container and/or if the comminuted 

material is so dry that no flammable or explosive gas mixture can emerge in the transport container or 

during the subsequent processing (Dry, non-flammable, minimally reactive form: Par. 0042. Examiner 

notes that if the dried material in non-flammable and minimally reactive, no flammable or explosive gas 

would emerge) as a known result of drying the batteries to remove the electrolyte. Therefore, it would 

have been obvious to one of ordinary skill in the art before the effective filing date of the claimed 

invention that the dried batteries of Stevens would be such that no flammable or explosive gas mixture 

can form above the com minuted material in the transport container and/or if the com minuted material 

is so dry that no flammable or explosive gas mixture can emerge in the transport container or during the 

subsequent processing, as taught by Sloop, as a known result of drying the batteries to remove the 

electrolyte. 

37) Regarding Claim 8, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. Stevens further discloses that voes are removed from the dried 
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com minuted material until an electrolyte content in the com minuted material is so low that an 

electrochemical reaction is impossible. 
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Sloop teaches the recycling of lithium batteries including wherein the drying device is configured to dry 

the comminuted material until an electrolyte content in the com minuted material is so low that an 

electrochemical reaction is impossible (After the electrolyte is removed ... Dry, non-flammable, 

minimally reactive form: Par. 0042) as a known result of drying the batteries to remove the electrolyte. 

Therefore, it would have been obvious to one of ordinary skill in the art before the effective filing date 

of the claimed invention that the dried batteries of Stevens would be such that an electrolyte content in 

the comminuted material is so low that an electrochemical reaction is impossible, as taught by Sloop, as 

a known result of drying the batteries to remove the electrolyte. 

38) Claim 9 is/are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in view of 

Kellermann and Meador {U.S. 5,632,863). 

39) Regarding Claim 9, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. The combination of Steven and Kellerman do not teach wherein the 

comminution device and the drying device are arranged in a container. 

Meador teaches a battery recycling process wherein the comminution device (27) and the drying device 

(17) are arranged in a container (See frame of device & Col 4, L36-53) in order to prevent oxygen from 

entering the device which could cause an explosion hazard. Therefore, it would have been obvious to 

one of ordinary skill in the art before the effective filing date of the claimed invention to arrange the 

comminution device and drying device of Stevens in a container, as taught by Meador, in order to 

prevent oxygen from entering the device (Meador: Col 4, L52). 
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40) Claims 14 and 18 is/are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in 

view of Kellermann and Hanisch et al., hereinafter Hanisch, {WO 2013/023640). Note that citations 

for Hanisch are taken from corresponding U.S. Patent No. 9,780,419. 

41) Regarding Claim 14, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. The combination of Steven and Kellerman do not teach wherein the 

separation device is an air jet sieving device. 

Hanisch teaches a separation device for an active material and a carrier wherein the separation device is 

an air jet sieving device (Air jet sieve: Fig. 1, #50) in order to separate materials with a high degree of 

purity. Therefore, it would have been obvious to one of ordinary skill in the art before the effective 

filing date of the claimed invention to replace the specific gravity separator of Stevens with the air jet 

sieve of Hanisch in order to separate materials with a high degree of purity (Hanisch: Col 2, L6). 

42) Regarding Claim 18, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. The combination of Steven and Kellerman do not teach wherein 

separation of the active material from the carrier is performed by air jet sieving. 

Hanisch teaches a separation device for an active material and a carrier wherein separation of the active 

material from the carrier is performed by air jet sieving (Air jet sieve: Fig. 1, #50) in order to separate 

materials with a high degree of purity. Therefore, it would have been obvious to one of ordinary skill in 

the art before the effective filing date of the claimed invention to replace the specific gravity separator 

of Stevens with the air jet sieve of Hanisch in order to separate materials with a high degree of purity 

(Hanisch: Col 2, L6). 

43) Claims 15 and 19 is/are rejected under 35 U.S.C. 103 as being unpatentable over Stevens in 

view of Kellermann and Sloop {U.S. 2016/0043450). 
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44) Regarding Claim 15, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. The combination of Steven and Kellerman do not teach wherein the 

separation device is a second comminution stage. 

Sloop teaches a device for the recycling of lithium batteries including a comminuting stage (14), drying 

stage (20), and separating stage (22, 24) wherein the separation device is a second comminution stage 

(Grinding step: Par. 0019) in order to improve yield in subsequent sieving. Therefore, it would have 

been obvious to one of ordinary skill in the art before the effective filing date of the claimed invention to 

replace the specific gravity separator of Stevens with the grinder of Sloop in order to improve yield in 

subsequent sieving (Sloop: Par. 0019). 

45) Regarding Claim 19, the combination of Stevens and Kellermann teach all elements of the 

claimed invention as stated above. The combination of Steven and Kellerman do not teach wherein 

separation of the active material from the carrier is performed using a second comminution stage. 

Sloop teaches a device for the recycling of lithium batteries including a comminuting stage (14), drying 

stage (20), and separating stage (22, 24) wherein separation of the active material from the carrier (24) 

is performed using a second comminution stage (Grinding step: Par. 0019) in order to improve yield in 

subsequent sieving. Therefore, it would have been obvious to one of ordinary skill in the art before the 

effective filing date of the claimed invention to replace the specific gravity separator of Stevens with the 

grinder of Sloop in order to improve yield in subsequent sieving (Sloop: Par. 0019). 

Allowable Subject Matter 

46) Claims 4, 11, and 20 are objected to as being dependent upon a rejected base claim, but would 

be allowable if rewritten in independent form including all of the limitations of the base claim and any 

intervening claims. 

47) The following is a statement of reasons for the indication of allowable subject matter: 
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48) Regarding Claims 4 and 11, it is the opinion of the Examiner that the art of record neither 

anticipates nor renders obvious wherein "a pump liquid of the jet pump has at least one of a pH value of 

at least 8, and contains a substance that precipitates fluoride" or "wherein the pump liquid is conducted 

within a circuit and the pump liquid contains a substance that reacts with hydrogen fluoride" in 

combination with the rest of the claimed limitations set forth in the dependent claim. Searching by the 

Examiner yielded prior art as cited below: 

49) Stevens discloses the removal of an electrolyte including lithium from the recycled battery using 

a vacuum system, scrubber, and an atomizer using a 50% concentration of sodium hydroxide in water, 

and this discloses a liquid with a pH of at least 9. Sodium hydroxide is also known to react with 

hydrogen fluoride to precipitate fluoride. However, the electrolyte disclosed by Stevens is lithium 

perchlorate in propylene carbonate and dimethoxyethane. While, Tanii et al. {U.S. 6,524,737) discloses 

the recycling of lithium batteries containing lithium phosphohexafluoride as the electrolyte, and thus 

the electrolyte of Stevens could be replaced with lithium phosphohexafluoride, the fluoride compounds 

are treated in a wastewater tank instead of with a jet pump. Further, while the use of jet pumps 

containing alkaline liquids such as sodium hydroxide is known from Eckardt et al. {U.S. 2014/0003568) 

such a use is not disclosed for the recycling of a lithium electrolyte battery. 

50) Therefore, Stevens, Tanii, and Eckardt alone, or in combination with any other prior art, do not 

anticipate or render obvious the claimed invention. 

Conclusion 

51) The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure: Hashimoto (U.S. 2007 /0134546). 

52) Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to GREGORY D. SWIATOCHA whose telephone number is (571)272-7022. The 

examiner can normally be reached on Monday-Friday (9-5). 



194

Application/Control Number: 15/569,484 
Art Unit: 3725 

Page 18 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the US PTO Automated Interview Request (AIR) at http:/ /www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Shelley Self can be reached on (571) 272-4524. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http:/ /pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a US PTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/GREGORY D SWIATOCHA/ 
Primary Examiner, Art Unit 3725 
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Beschreibung 

Die Erfindung betrifft ein Verfahren zum Entsorgen 
von entladenen und geladenen elektrischen Feststoff­
Batterien gema.B dem Oberbegriff des Patentanspruchs 
1. 

Das Problem bei der Entsorgung von Feststoff-Batte­
rien, insbesondere von Lithium enthaltenden Batterien, 
auch wenn sie entladen bzw. verbraucht sind, besteht 
darin, daB die Bestandteile der Batterien beim Zerklei­
nerungsvorgang, zum Beispiel durch Shreddern, bei 
Normalbedingungen in Luft noch chemisch und physi­
kalisch heftig miteinander reagieren und dabei Knall­
und Verbrennungsgerausche verursachen, weshalb die 
Zerkleinerungsanlage mit umfangreichen SchutzmaB­
nahmen versehen sein muB, was mit einem erheblichen 
Material- und Kostenaufwand verbunden ist. Desweite­
ren werden dabei auch schadliche Gase, Dlimpfe und 
feste Stoffe freigesetzt, die Mensch und Umwelt bela­
sten und ebenfalls mit erheblichem Material- und Ko­
stenaufwand einzukapseln und zu entsorgen sind. 

Die Aufgabe der Erfindung besteht darin, ein verbes­
sertes Verfahren' der eingangs angefiihrten Art vorzu­
schlagen, das ein gefahrloses Offnen bzw. Zerkleinern 
van gasdicht gekapselten Feststoff-Batterien, insbeson­
dere von Lithium enthaltenden Batterien, ermoglicht 
und eine einfache W eiterverarbeitung der zerkleinerten 
Batterien gestattet. 

Die Losung dieser Aufgabe geht von dem einleitend 
angefiihrten Verfahren aus und ist <lurch die Merkmale 
des Patentanspruchs 1 gekennzeichnet. 

Durch die erfindungsgema.Be Losung ist ein gefahrlo­
ses Offnen und Zerkleinern von zu entsorgenden Fest­
stoff-Batterien, insbesondere van Lithium enthaltenden 
Batterien, ermoglicht, denn das Restenergievermogen 
der Batterien ist durch deren Tiefkilhlung vor dem Zer­
kleinern nicht oder im wesentlichen nicht mehr zu einer 
chemischen und physikalischen Reaktion in Luft unter 
normalen Druck- und Temperaturbedingungen fiihig, 
wenn das schiitzende Metallgehll.use der Batterien ge­
offnet bzw. entfernt warden ist. Die Batterien konnen 
also ohne Gefahr in Luft bei Normalbedingungen me­
chanisch zerkleinert werden, zum Beispiel durch Shred­
dern, wobei keinerlei Knall- und Verbrennungsgerau­
sche unter Rauch- und/oder Flarnrnenentwicklung mehr 
entstehen. Weiterhin entstehen wahrend der Tiefkilhl­
behandlung nur geringfiigig schadliche Gase und 
Dampfe. Die sich an die vollstandige Zerkleinerung der 
Batterien anschlieBende Trennbehandlung aller ent­
standenen Fraktionsanteile sorgt dafiir, daB sich die 
langsam wieder auf etwa Raumtemperatur erwarrnten, 
nun losen Batteriebestandteile ebenfalls nicht mehr 
oder nur noch in einem unbedeutenden Umfang unkon­
trolliert chemisch reagieren konnen. Die Trennbehand­
lung kann rnit herkornrnlichen Verfahren und Vorrich­
tungen durchgefilhrt werden, derart, daB wenigstens ei­
nige der Bestandteile der zerstorten Batterien als Recy­
cle-Rohstoff einer Wiederverwendung zugefilhrt wer­
den konnen und nur noch wenige, nach Moglichkeit 
keine Reststoffe auf eine Deponie gegeben werden 
miissen. 

Eine bevorzugte Tiefkilhltemperatur betrli.gt wenig­
stens etwa -190° Celcius und als Tiefkiihlmittel wird 
vorzugsweise flilssiger Stickstoff oder auch Argon ver­
wendet. 

Falls bei einigen zu entsorgenden Batterien nach dem 
Tiefkiihlen beirn Shreddern noch eine geringe cherni­
sche Reaktion zu befilrchten ist, kann aus dem beim 

2 
Tiefkiihlen verwendeten Tiefkiihlmittel ein gasformiger 
Anteil abgezweigt und fiir eine chemisch inerte Atmo­
sphare beim Zerkleinern der tiefgekilhlten Batterien 
verwendet werden. Hierdurch erfolgt das Shreddern in 

5 einer eine mogliche chemische Reaktion unterbinden­
den Atmosphare. 

Die Trennbehandlung der Fraktionsanteile der zer­
storten Batterien wird vorzugsweise <lurch einen Flota­
tionsvorgang eingeleitet, wobei das Flotationsgemisch 

10 einer Leichtfraktionsbehandlung und einer Schwerfrak­
tionsbehandlung unterworfen wird, um eine Grobtren­
nung vorzunehmen. 

Die Erfindung ist nachstehend anhand des anliegen­
den Ablaufdiagramms beispielsweise naher erlliutert. In 

15 Fig. 1 ist ein erster Teil des Ablaufdiagramrns gezeigt, 
wahrend in Fig. 2 der zweite Tei! des Ablaufdiagramms 
gezeigt ist. 

Das vorgeschlagene Verfahren eignet sich zur Ent­
sorgung von Feststoff-Batterien 1 und 2, die zum Bei-

20 spiel in Zylinderform und Quaderform irn Handel er­
haltlich sind, und zwar insbesondere filr solche Batte­
rien, die Lithium enthalten. Lithiurnbatterien wiederum 
enthalten je nach Zellentyp auBer Lithium noch Man­
gandioxid, Schwefeldioxid, Thionylchlorid und Aceton-

25 nitril als elektrolytische Reaktoren. Derartige Batterien 
enthalten, auch wenn sie entladen oder fast entladen 
sind, noch eine relativ hohe Energiedichte, so daB eine 
chemische und physikalische Reaktion der genannten 
Substanzen stattfindet, wenn das schiitzende Metallge-

30 ha.use der Batterien bei Normalbedingungen in Luft ge­
offnet wird. 

Gemli.B dem vorgeschlagenen Verfahren nach den 
Fig. 1 und 2 werden die zu entsorgenden Batterien in 
einer Packstation 3 zu einer vorbestimmten Menge zu-

35 sammengesetzt, welche dann in wenigstens einen 
Schleppkasten 4 eines Vorkiihlraumes 5 gegeben wird. 
Die in die Schlepp- oder Transportkiisten 4 eingefiillten 
Batterien durchlaufen dann rnit Hilfe eines Transportsy­
stems eine Vorkilhlstrecke 6, innerhalb der sie van 

40 Raumtemperatur auf eine Temperatur von etwa -30° 
bis - 50° Celsius abgekiihlt werden. Die Durchlaufdau­
er <lurch die Vorkiihlstrecke 6 wird von der Temperatur 
und der Art des zugefiihrten Kiihlgases und der Batte­
riemasse bestirnmt und kann beispielsweise 15-30 Mi-

45 nuten betragen. 
Der Vorkiihlraum 5 wird mit einem Vorkiihlgas be­

schickt, welches beispielsweise eine Temperatur von 
-80° bis -190° Celsius aufweisen kann. Vorzugsweise 
wird das Kilhlgas aus einem Hauptkiihlraurn 7 abge-

50 zweigt, in welchem die vorgekiihlten Batterien mittels 
der Kasten 4 eingefilhrt werden. Das Vorkiihlgas wird 
mittels einer Pumpe 8 aus dem Hauptkilhlraurn 7 abge­
saugt und ilber eine Leitung 9 in den Vorkiihlraum 5 
eingeleitet. 

55 Die vorgekiihlten Batterien in den Kasten 4 durchlau-
fen dann mittels eines Transportsystems fiir eine vorbe­
stirnmte Zeit den Hauptkiihlraum und werden darin auf 
eine solche tiefe Temperatur abgekiihlt, daB eine chemi­
sche und physikalische Reaktion der spater vorn Metall-

60 gehliuse wenigstens teilweise befreiten Batterie-Inhalts­
stoffe bei normalen Temperatur- und Druckbedingun­
gen und Sauerstoffeinwirkung im wesentlichen nicht 
mehr stattfindet. Eine solche Tiefkilhltemperatur be­
tragt wenigstens etwa - 80° Celsius, vorzugsweise etwa 

65 -190° Celsius. 
Ein geeignetes Kilhlmittel ist flilssiger Stickstoff 

(LIN), mit dern die vorgekiihlten Batterien in Kontakt 
gebracht werden. Eine solche Kontaktdauer kann bei-
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spielsweise 15 bis 30 Minuten oder mehr betragen, was 
davon abhiingig ist, in welcher Form die vorgekiihlten 
Batterien mit dem flilssigen Stickstoff in Kontakt kom­
men. Hierfiir kann beispielsweise ein Eintauchvorgang 
in Frage kommen, so daB die Batterien in den flilssigen 
Stickstoff eingetaucht werden. Es kann aber auch eine 
Bespriihung oder BegieBen der vorgekilhlten Batterien 
mit flilssigem Stickstoff in Frage kommen. Auch eine 
Mischung aller oder zweier Kontaktarten ist moglich. 
Der flilssige Stickstoff weist eine Temperatur von we­
nigstens -196° Celsius auf und wird mittels einer Pum­
pe 10 aus einem Vorratsbehiilter t t fiber eine Leitung 12 
in den Hauptkiihlraum 7 eingeleitet. 

Wahrend des Tiefkilhlvorganges der Batterien in dem 
Hauptkiihlraum 7 entsteht in diesem Raum aus dem 
flilssigen Stickstoff ein gasformiger Anteil, der filr ver­
schiedene Weiterbehandlungsvorgange der Batterien 
bzw. Batterieteile verwendet wird. Wie bereits angedeu­
tet, wird ein gewisser Anteil filr die Vorkiihlung der 
Batterien in dem Vorkilhlraum 5 verwendet. 

Das nicht mehr benotigte Vorkilhlgas in dem Vor­
kiihlraum 5 wird aus diesem, gegebenenfalls zusammen 
mit Abluft, abgesaugt und filr die Wiederverwendung 
im Hauptkiihlraum 7 vorbereitet. Hierzu ist eine Rilck­
gewinnungseinrichtung 13 vorgesehen, aus welcher der 
wieder fllissige Stickstoff Uber eine Leitung 14 dem Vor­
ratsbehalter 11 zugefilhrt wird. Gegebenenfalls vorhan­
dene Abluft wird aus der Einrichtung 13 ins Freie abge­
leitet. 

4 
re aus Kunststoff bestehen. Die filr die Flotation insge­
samt in die Station 19 eingeleiteten Gase, die wahrend 
der Flotation ihre Aufgabe erfiillt haben, und die wah­
rend der Flotation freigewordenen Gase, insbesondere 

5 organische Gase, werden iiber eine Leitung 22 abge­
filhrt und einer Einrichtung 23 zum Unschadlichmachen 
dieser Abgase zugefiihrt Dieser Einrichtung 23 konnen 
auch die nicht mehr benotigten Gase aus der Shredder­
vorrichtung 15 zugefilhrt werden, wie es mit der Leitung 

10 24 angegeben ist 
Nachdem sich die schwereren von den leichten Frak­

tionsanteilen der zerstorten Batterien in der Flotations­
station abgesondert haben, ist es ohne weiteres moglich, 
die so grob getrennten Fraktionsanteile aus der Flota-

ts tionsstation 19 zu entnehmen und weiteren Trennungs­
behandlungen zu unterwerfen. Die verbrauchte L6-
sungssuspension wird ebenfalls aus der Station 19 abge­
fiihrt und einer Behandlung zum Unschadlichmachen 
und Wiederaufbereiten unterworfen, die jedoch nicht 

20 Gegenstand dieser Erfindung ist. 
Die aus der Flotationsstation 19 entnommenen 

Leichtfraktionsanteile werden zunachst einer Trockner­
einrichtung 25 zugefilhrt, wonach die getrockneten An­
teile in einem Behaltnis 26 einer Sichteinrichtung 27 

25 zugefilhrt werden, wo nochmals, falls erforder!ich, eine 
Trennung der Kunststoffteile vorgenommen wird. Die 
so gewonnenen Kunststoffteile k6nnen als Recycleroh­
stoff in der chemischen Industrie wiederverwertet wer-
den. 

Die auf die vorbestimmte Tiefkilhltemperatur abge- 30 

kilhlten Batterien werden dann in eine Zerkleinerungs­
vorrichtung 15 gegeben, wo sie zerkleinert werden. Die-

Auch die Schwerfraktionsanteile aus der Flotations-
station 19 werden zunachst einer Trocknereinrichtung 
29 zugefiihrt, um sie dann besser weiterbehandeln zu 
k6nnen. Nach dem Trocknen konnen die Schwerfrak­
tionsanteile zur weiteren und feineren Zerkleinerung 

se Vorrichtung 15 kann beispielsweise aus einer mehr­
stufigen Shreddervorrichtung bestehen. Es konnen aber 
auch Sageeinrichtungen oder andere Einrichtungen al­
ternativ oder zusatzlich eingesetzt werden, um die tief­
kalten Batterien zu ausreichend kleinstilckigen Frak­
tionsanteilen zu zerstoren. In der Vorrichtung 15 
herrscht vorzugsweise ein Druck von 1 bar (105 Pa) und 
eine Temperatur von maximal etwa 20° Celsius. Im ilbri­
gen kann der Innenraum der Zerkleinerungsvorrichtung 
15 mit Luft gefiillt sein. 

W enn es aus bestimmten Sicherheitsgrilnden erfor­
derlich ist, anstelle von Luft in der Vorrichtung 15 ein 
inertes Gas zu verwenden, so kann dazu ebenfalls gas­
formiger Stickstoff aus dem Hauptkilhlraum 7 abge­
zweigt werden, der mittels einer Pumpe 16 iiber eine 
Leitung 17 in die V orrichtung 15 eingelei tet wird. 

Die Fraktionsanteile der zerkleinerten Batterien wer­
den in Auffangbehaltern 18 gesamrnelt und einem Bek­
ken einer Flotationsstation 19 zugefilhrt, wo eine erste 
Trennungsbehandlung der Fraktionsanteile stattfindet. 
Zur Durchfiihrung des Flotationsvorganges befindet 
sich in dem Becken der Flotationsstation 19 neben ei­
nem aufbereiteten Wasser auch ein alkalisches Losungs­
mittel, zum Beispiel Natronlauge, welche zusammen mit 
dem Wasser eine Suspension ergibt Weiterhin wird ne­
ben Luft auch ein inertes Gas eingeleitet, welches wie­
derum gasformiger Stickstoff sein kann und vorzugs­
weise aus dem Hauptkiihlraum 7 uber eine Leitung 20 
und eine Pumpe 21 entnommen wird. Dieses Gas kann 
ebenfalls eine tiefe Temperatur aufweisen, beispielswei-
se -180° Celsius. 

35 einer weiteren Shreddereinrichtung 30 zugefiihrt wer­
den. Von dort gelangen sie dann in eine erste Abschei­
deeinrichtung 31, wo mittels bekannter Technik die Ei­
senanteile abgeschieden werden. In einer dann folgen­
den zweiten Abscheideeinrichtung 32 werden die Nicht-

40 eisenanteile, insbesondere Kupfer, abgeschieden. Die 
Eisenanteile und die Nichteisenanteile k6nnen dann als 
Recyclematerial als wiederverwertbare Rohstoffe zur 
Verfilgung stehen und mittels der Verhiittungstechnik 
verarbeitet werden. Die nun noch verbleibenden Rest-

45 anteile, wie insbesondere Glas, konnen deponiert oder 
beispielsweise in der Glasindustrie oder im Stra.Benbau 
wiederverwendet werden. Erforderlichenfalls konnen 
<lurch entsprechende Trenneinrichtungen auch die 
Restanteile nochmals getrennt werden, um zum Beispiel 

so die Keramikanteile abzuscheiden und einer Wiederver­
wertung zuzufilhren. 

Bevorzugt wird als Tiefkilhlrnittel im Hauptki.ihlraurn 
7 flilssiger Stickstoff verwendet. Davon abgezweigter 
Stickstoff in Gasform wird bevorzugt zur Vorkiihlung 

ss im Vorkiihlraum 5 und filr die anderen, vorstehend ver­
wendeten Zwecke eingesetzt Stattdessen kann jedoch 
auch ein anderes Gas verwendet werden, zum Beispiel 
Argon. Obwohl das vorstehende Verfahren hauptsach­
lich filr Lithium enthaltende Feststoff-Batterien vorge-

60 sehen ist, konnen auch andere Feststoff-Batterien, bei­
spielsweise Nickel-Hydrid-Batterien, wie vorstehend 
beschrieben, entsorgt werden. 

Durch die Flotation erfolgt eine Grobtrennung der 
Fraktionsanteile voneinander, und zwar eine Trennung 65 

der schwereren Fraktionsanteile, wie zum Beispiel Ei­
senmetalle, Nichteisenmetalle, Glas- und Keramikantei-

Patentansprliche 

1. Verfahren zum Entsorgen von entladenen und 
geladenen elektrische Feststoff-Batterien, insbe­
sondere von Lithium enthaltenden Batterien, die le, von den leichteren Fraktionsanteilen, die insbesonde-
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aus einem Metallgehause und darin enthaltenen fe­
sten Inhaltsstoffen bestehen, gemaB dem die zu ent­
sorgenden Batterien mechanisch zerkleinert wer­
den, dadurch gekennzeichnet, daB die Batterien 
vor dem Zerkleinem auf eine solche tiefe Tempera- 5 

tur abgekiihlt werden, daB eine chemische und phy­
sikalische Reaktion der vom Metallgehause wenig­
stens teilweise befreiten Inhaltsstoffe bei normalen 
Temperatur- und Druckbedingungen und Sauer­
stoffeinwirkung im wesentlichen nicht mehr statt- 10 

findet und daB das nach dem Zerkleinern erhaltene 
Gemisch der Fraktionsanteile der zerstorten Batte­
rien zur Gewinnung von wiederverwendbarem 
Ausgangsmaterial einer Trennbehandlung unter-
worfen wird. 15 
2. Verfahren nach Anspruch 1, dadurch gekenn­
zeichnet, daB das Tiefkiihlen der Batterien <lurch in 
beriihrungbringen derselben mit einem chemisch 
inerten Tiefkiihlmittel erfolgt, <lessen Temperatur 
wenigstens etwa -196° Celsius betragt. 20 
3. Verfahren nach Anspruch 2, dadurch gekenn­
zeichnet, daB als Tiefkiihlmittel fliissiger Stickstoff 
verwendet wird. 
4. Verfahren nach Anspruch 2 oder 3, dadurch ge­
kennzeichnet, daB aus dem beim Tiefkiihlen ver- 25 
wendeten Tiefkiihlmittel eine gasformiger Anteil 
abgezweigt .und zum Durchfilhren einer Vorkiih­
lung der Batterien verwendet wird. 
5. Verfahren nach Anspruch 1, 2, 3 oder 4, dadurch 
gekennzeichnet, daB das Zerkleinern der tiefge- 30 
kiihlten Batterien in einer chemisch inerten Atmo­
sphiire durchgefilhrt wird. 
6. Verfahren nach Anspruch 5, dadurch gekenn­
zeichnet, daB aus dem beim Tiefkiihlen verwende­
ten Tiefkiihlmittel ein gasformiger Anteil abge- 35 
zweigt und .fur eine chemisch inerte Atmosphare 
beim Zerkleinern der tiefgekiihlten Batterien ver­
wendet wird. 
7. Verfahren nach einem der Anspriiche 1 bis 6, 
dadurch gekennzeichnet, daB das Gemisch der 40 
Fraktionsanteile der zerstorten Batterien einem 
Flotationsvorgang unterworfen wird, um eine 
Grobtrennung des Flotationsgemisches in Form ei­
nes Leichtfraktionsvorganges und eines Schwer-
fraktionsvorganges durchzufilhren. 45 
8. Verfahren nach Anspruch 7, dadurch gekenn­
zeichnet, daB der Flotationsvorgang wenigstens im 
wesentlichen in einer chemisch inerten Atmospha-
re durchgefilhrt wird. 
9. Verfahren nach Anspruch 7 oder 8, dadurch ge- so 
kennzeichnet, daB sich an den Leichtfraktions- und 
den Schwerfraktionsvorgang jeweils weitere 
Trennvorgange zur Gewinnung einzelner Materi­
alsorten aus den Fraktionsanteilen der zerstorten 
Batterien anschlieBen und daB wenigstens einige 55 
der gewonnenen Materialsorten der Wiederver­
wendung zugefilhrt werden. 

Hierzu 2 Seite(n) Zeichnungen 
60 

65 

Al 
6 
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I 102012109032-$.did. JP-2001332237-$.did. I 
I EP-1333523-$.did. US-9912022-$.did. WO- I 
I 2017073686-$.did. KR-20030039376-$.did. I 
IJP-6245412-$.did. DE-19547151-$.did. JP- I 
I4187804-$.did. JP-2017084706-$.did. us- I 
I 20030180604-$.did. DE-10049097-$.did. I 
I WO-2019150403-$.did. JP-5050845-$.did. I 
I JP-2000223123-$.did. JP-H0785889-$.did. I 
I CN-104412426-$.did. US-20130122398- I 
I $.did. WO-2015046211-$.did. KR- I 
I 100997349-$.did. US-7833646-$.did. CN- I 
I 109478473-$.did. US-20040096746-$.did. I 
I US-20180198179-$.did. DE-102007012693-I 
I $.did. JP-2014222582-$.did. US-9728807- I 
I $.did. US-20150188137-$.did. EP-854530- I 
I $.did. CN-107910610-$.did. DE- I 
I 102014226241-$.did. JP-2019008980-$.did. I 
I CN-1442928-$.did. JP-2012204131-$.did. I 
I US-6789757-$.did. US-20030038197-$.did. I 
I JP-2016152226-$.did. JP-5894688-$.did. I 
I WO-1998044580-$.did. EP-1330299-$.did. I 
I CN-107403930-$.did. US-5972531-$.did. I 
I EP-854530-$.did. DE-102013012250-$.did. I 
I US-8999009-$.did. DE-102010020738- I 
I $.did. KR-20160064104-$.did. US-6986967-I 
I $.did. WO-2002028500-$.did. US-6461766- I 
I $.did. JP-2014160575-$.did. JP- I 
I 2015179666-$.did. EP-2894702-$.did. us- I 
I 20130232772-$.did. JP-2013146680-$.did. I 
I EP-972313-$.did. US-7910242-$.did. CA- I 
I 2285275-$.did. CA-2418527-$.did. CN- I 
• I 
1109193064-$.did. KR-20040071776-$.did. I 

I I CA-2409218-$.did. EP-1408575-$.did. CN- 1 1 1 I 
I I 103959553-$.did. TW-201418387-$.did. I I I I 

's19l 1"12----·; JP-2016207465-$~-did. TW-201318972- """i U&,PGPUB; 1 OR"""""""'"i ON"""""i 2019/09/041 
I $.did. JP-5708121-$.did. US-6335122-$.did. I USPAT; I I 13:06 I 
I WO-2000051806-$.did. JP-3540085-$.did. I USOCR; I . 
I JP-2018022670-$.did. JP-2016511916- I FPRS; I 
I $.did. DE-19842658-$.did. US- I EPO; JPO; I 
I 20080199768-$.did. CN-105144464-$.did. I DERWENT; I 
lwo-2011073687-$.did. CN-104412425- I IsM TDB I 
I $.did. KR-100838943-$.did. WO- I 
12019060996-$.did. US-20180309126-$.did. I 
I US-20140290438-$.did. JP-4753220-$.did. I 
I CA-2225699-$.did. CN-103959553-$.did. I 
I JP-2016170878-$.did. CN-107591583-$.did. I 
I JP-5966457-$.did. US-20150180020-$.did. I 
I WO-2014120718-$.did. TW-201545976- I 
I $.did. EP-3370286-$.did. US-20060138056- I 
I $.did. DE-102015223136-$.did. KR- I 
I20150110797-$.did. WO-1998035396- I 
I $.did. WO-2001091210-$.did. EP-958626- I 
I $.did. CN-104412425-$.did. KR- I 
I 20160143829-$.did. EP-1293003-$.did. EP- I 
I 2951872-$.did. KR-20090020888-$.did. us-I 
I 6444356-$.did. TW-I644859-$.did. CN- I 
I 108281729-$.did. EP-3132485-$.did. DE- I 
I 102016208407-$.did. WO-2018034155- I 
I $.did. CN-108808156-$.did. US-6503432- I 
I $.did. KR-101025415-$.did. EP-3191195- I 
I $.did. WO-2016038207-$.did. AU- I 
i 2003205087-$.did. US-20170047586-$.did. I 
: I 
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i EP-794587-$.did. CA-2280622-$.did. CA- I 
I2471015-$.did. WO-2015158557-$.did. JP- I 
I2016152225-$.did. US-9780419-$.did. EP- I 
I 1408575-$.did. I N-201917003070-$.did. I 
I EP-622862-$.did. WO-2017057146-$.did. I 
I JP-5691636-$.did. KR-20070090850-$.did. I 
I WO-2014034859-$.did. EP-794587-$.did. I 
I EP-84381-$.did. JP-2016152224-$.did. DE- I 
I 102013219604-$.did. CA-2199096-$.did. I 
I I N-198823-$.did. US-20010008723-$.did. I 
I JP-2012190768-$.did. JP-2004355977- I 
I $.did. JP-6315198-$.did. AU-701597-$.did. I 
I WO-2015129200-$.did. KR-20000019850- I 
I $.did. RO-106045-$.did. US-20030054245- I 
I $.did. JP-3371713-$.did. JP-6345116-$.did. I 
I JP-2015092465-$.did. US-20160268597- I 
I $.did. US-7666310-$.did. WO-2019158177- I 
I $.did. WO-2014034857-$.did. JP- I 
i 2010086885-$.did. DE-102012000914- I 
I $.did. US-20050247914-$.did. JP-6079651- I 
I $.did. JP-H08279358-$.did. KR- I 
I 20020025480-$.did. US-6329096-$.did. JP- I 
I 5647377-$.did. US-20180323433-$.did. CN-I 
I 101944585-$.did. WO-2015136722-$.did. I 
• I 
I JP-6311877-$.did. US-20020039686-$.did. I 

I I WO-2006088021-$.did. EP-1168479-$.did. I 1 1 1 
I IKR-100880525-$.did. I I I [ 

,--------.; . '. : : '. . 
S20 1198 I AU-2017347388-$.did. CA-3040793-$.did. I US-PGPUB; I OR I ON I 2019/09/041 

I US-20180301769-$.did. EP-3312922-$.did. I USPAT; I [ 13:26 I 
I CA-2983768-$.did. EP-3312922-$.did. DE- I USOCR; I 
i 102016120046-$.did. WO-2018073101- I FPRS; I 
I $.did. EP-3529841-$.did. WO-2016174156- I EPO; JPO; I 
I $.did. EP-3289627-$.did. DE- I DERWENT; I 
I 102015207843-$.did. DE-102015207843- I 
I $.did. CN-109845008-$.did. KR- I 
I 20190084985-$.did. CN-107636875-$.did. I 
I WO-2019149698-$.did. EP-2446497-$.did. I 
I WO-2010149611-$.did. EP-2446497-$.did. I 
I DE-102013011470-$.did. DE- I 
I 102018102026-$.did. DE-102009027179- I 
I $.did. EP-3517641-$.did. DE- I 
I 102013011470-$.did. EP-2742559-$.did. I 
I WO-2013023640-$.did. DE-102012024876- I 
I $.did. DE-4118001-$.did. EP-2742559- I 
I $.did. DE-102011110083-$.did. DE- I 
I4424825-$.did. DE-102011110083-$.did. I 
I DE-102015206153-$.did. AT-407753-$.did. I 
i lN-285315-$.did. US-20100162619-$.did. I 
I CA-2710719-$.did. AU-2007340905-$.did. I 
I us-9512376-$.did. DE-19547151-$.did. us-I 
I 6789757-$.did. US-20030038197-$.did. CA-I 
I2391865-$.did. AU-2007340905-$.did. wo-I 
I 2002023651-$.did. US-20170283725-$.did. I 
I EP-1269554-$.did. CA-2409218-$.did. WO- I 
I 2019015892-$.did. EP-1269554-$.did. CA- I 
I 2730336-$.did. US-20040028585-$.did. EP-I 
I 2741357-$.did. CA-2710719-$.did. CA- I 
I 3031475-$.did. TW-201728531-$.did. CH- I 
I678131-$.did. AU-2013201163-$.did. US- I 
I 6461766-$.did. US-7192564-$.did. DE- I 
I 102008058444-$.did. JP-H06338353-$.did. I 
I DE-19518643-$.did. JP-3240814-$.did. I 
I WO-2001091210-$.did. EP-1293003-$.did. I 
I EP-1215023-$.did. EP-1652253-$.did. WO- I 
: I 
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I I i 2005015668-$.did. WO-2008074352-$.did. I I I i I 
I I I EP-2376597-$.did. JP-3495707-$.did. WO- I I I [ I I I I2008081408-$.did. EP-673075-$.did. WO- I I I ! I 
I I I2018218358-$.did.CN-106684487-$.did. I I I I I 
I I IDE-102011os21s1-$.did. DE- I I I I I 
I I 1202013010308-$.did.W0-2008081407- I I I [ I 
I I I $.did. EP-2106435-$.did. CA-3043947- I I I ! I 
I I I $.did. JP-H06338352-$.did. CN-106684487-I I I [ I 
I I I$.did. WO-1994007277-$.did. WO- I I I I I I I I2008081409-$.did. WO-2008081410-$.did. I I I ! I 
I I I US-5352270-$.did. EP-673075-$.did. EP- I I I I I 
I I I 1333523-$.did. JP-3935594-$.did. WO- I I I [ I 
I I I 2008119525-$.did. US-5679477-$.did. us- I I I I I 
I I ! 5612150-$.did. JP-H11167936-$.did. us- I I I ! I 
I I I20150080630-$.did.DE-10062947-$.did. I I I [ I 
I I IDE-10045241-$.did. EP-3063811-$.did. us-I I I I I I I I9450277-$.did. JP-3079849-$.did. JP- I I I ! I 
I I i 2013229326-$.did. EP-1333522-$.did. US- I I I I I 
I I I 20170012328-$.did. RO-106045-$.did. DE- I I I I I 
I I I10021383-$.did.EP-1333523-$.did.WO- I I I I I 
I I i 2015063007-$.did. US-9620828-$.did. us- I I I [ I 
I I I8067107-$.did.CN-105144464-$.did.US- I I I ! I 
I I I 6223449-$.did. US-20030180604-$.did. DE-I I I I I 
I I I 102008055508-$.did. JP-6124001-$.did. I I I I I 
I I ! DE-19809400-$.did. US-20050244704- I ! ! ! ! 
I I I $.did. DE-10228471-$.did. US-6524737- I I I [ I 
I I I $.did. DE-19547151-$.did. US-7833646- I I I [ I 

I ........ I ............ I $.did ... US-20170207504-$.did .............................. 1 ...................... J ..................... J ................ 1 ....................... J 
i's217 5959 ! y02W30/84.cpc. I US-PGPUB; ! OR ! ON ! 2019/09/04! 
I I I I USPAT· ! ! I 14· 19 ! 
I I I I USOCR· I I I . I 

I I I I FPRS; , I I I I 
I I I I EPO· JPO· I I I I 

I I I I DERWENT·! I I I 

1 ........ 1 ............ j ................................................................................................ 11 BM_ TD B . .' J ...................... ...1 ................. j ....................... ...! 
ls'2211437 I (y02p10/212.cpc. b02c21 /$.cpc. I US-PGPUB; ! OR ! ON j 2019/09/04! 
I I I (b02c23/08,10).cpc. b09b3/008.cpc. I USPAT; I I j 14:31 I 
I I i(b01d53/02,002).cpc.b01d11/00.cpc. !USOCR; I I j I 
I I !b09b3/0058.cpc.b01d2253/102.cpc.)AND IFPRS; ! ! ! ! 
I i : . i : : : : 
I I I (battery batteries) I EPO; JPO; 1 1 I 1 
I I I I DERWENT·! ! I ! 

I~ ........... J ................................................................................................. I1.BM_ TDB .. ' 1 ...................... J ................. I ........................ ..I 
IS23I3 !wo-2010102377-$.did. IUS-PGPUB;!OR !ON 12019/09/04! 
I I ! lusPAT· I I !14·37 I 
I I I I USOCR; I I I . I 
I I I I FPRS; I I I I 
I I I I EPO· JPO· I I I I 

I I I I DERWENT· I I I I 

I ........ 1 ............ I ................................................................................................ l I BM_TDs .. 'J ...................... J ................ 1 ........................ J 
I S24 I 3 ! de-102011110083-$.did. I US-PGPUB; ! OR ! ON ! 2019/09/04! 
I I I lusPAT· ! ! 114·37 ! 
I I I I USOCR· I I I . I 
I I I I FPRS· , I I I I 
I I I I EPO· ,JPO· ! ! I ! 
I I I I DERWENT· I I I I 

1 ........ 1 ............ l ................................................................................................ l 1sM_TDs . .'J ...................... .J ................. j ....................... .J 
l's2sl 2 ! de-102012024876-$.did. I US-PGPUB; ! OR ! ON ! 2019/09/04! 
I I I I USPAT; ! ! [ 14:37 ! 
I I I I USOCR· ! ! I ! 
I I I I FPRS· , I I I I 

\ l ••••••I' I , • • I • I I I I EPO· JPO· ! ! I ! 
I I I DERWENT•! I I I 
I I I , ! ! ~ ! 
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EAST Search History 

I I !l I EPO· JPO· I I !l I I I ! I DERWENT·! ! ! ! 

1 ........ I ............. I ................................................................................................ I iBM_TDB.'I ........................ I ................. l ......................... I 
l's357 3 ! cn-103959553-$.did. I US-PGPUB; ! OR ! ON ! 2019/09/04! 
! ! ! !usPAT· I I !14·37 I 
! ! ! ! USOCR· ! ! ! . ! 
I I ! I FPRS· , ! ! ! ! 
I I ! I EPO· ,JPO· ! ! ! ! 
I I ! I DERWENT• I ! ! ! 
I I I I I BM TDB , ! ! I ! 

l's367 21 I S23 S24 S25 S26 S27 S28 S29 S30 S31 S32I US-~GPUB; i OR i ON i 2019/09/04! 
I I ! S33 S34 S35 I USPAT; ! ! ! 14:37 ! 
I I I I USOCR; I I I I 
I I ! I FPRS; ! ! ! ! 
I I I I EPO· JPO· I I I I 

! ! ! ! DERWENT·! ! ! ! 

I ........ J ............ I ................................................................................................ J 1BM_TDB . .'J ....................... J ................. j ........................ J r? lu2 ! "9780419" "20050241943" "7713396" ! US-PGPUB; !□R !LJN ! 2019/09/04! 
I I I lusPAT· ! ! 114·37 ! 
I I I I USOCR I I I . I 
I ~~~~~~~~~~) ~~~~~~~~~~~~~• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~) ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~' 
1.-------_ • • • • • • 
I S38 I 352 I S22 and lithium I US-PGPUB; I OR I ON 12019/09/041 
I I I I USPAT· ! ! I 16·40 ! 
I I ! I USOCR· ! ! ! . ! 
I I ! I FPRS· , ! ! ! ! 
I I ! I EPO· ,JPO· ! ! ! ! 
I I ! I DERWENT·! ! ! ! 

I ........ I ........... J ................................................................................................ I IBM_TDB.'I ........................ I ................. ! ......................... I 
11""""""""7 • • 
I S39 ! 2006 I S21 and lithium ! US-PGPUB; ! OR ! ON I 2019/09/04! 
! I ! I USPAT· I I ! 16·40 I 
! ! ! ! USOCR· ! ! ! . ! 
I I ! I FPRS· , ! ! ! ! 
I I ! I EPO· ,JPO· ! ! ! ! 
I I ! I DERWENT• I ! ! ! 
I I I I I BM TDB , ! ! I ! 

l's407 3 ! de-19954998-$.did. I US-~GPUB; ! OR ! ON ! 2019/09/04! 
! I I lusPAT· ! ! 119•41 ! 

I I I I USOCR; I I I . I 
I I ! I FPRS; ! ! ! ! 
I I I I EPO· JPO· I I I I 
! ! ! ! DERWENT·! ! ! ! 

I ........ J ............ I ................................................................................................ J iBM_TDB . .'.I ......................... I ................. j .......................... 1 . .-------_ . . . . . . 
! S41 12 I de-29803442-$.did. I US-PGPUB; I OR I ON 12019/09/041 
I I I lusPAT· ! ! 119.41 ! 
I I ! I USOCR· ! ! ! . ! 
I I ! I FPRS· , ! ! ! ! 
I I ! I EPO· ,JPO· ! ! ! ! 
I I ! I DERWENT·! ! ! ! 

l~ ........... J ................................................................................................ 1 IBM_TDB.'I ........................ I ................. ! ......................... I 
!S42!1 !(S38S39)AND(liquidWITHgasWITHjet !US-PGPUB;!OR !ON !2019/09/04! 
I ! !w1TH(ejectorpump)) !usPAT; ! ! !20:19 ! 

I I I I USOCR; I I I I 
I I I I FPRS· I I I I 

I I ! I EPO· ,JPO· ! ! ! ! 
I I ! I DERWENT• I ! ! ! 

I ......... I .......... .J ................................................................................................. I1.BM_ TDB .. ' j ...................... J ................. 1 ........................ j 
iS447 484 ! (liquid WITH gas WITH jet WITH (ejector ! US-PGPUB;! OR ! ON ! 2019/09/04! 
I I !pump))WITHvacuum lusPAT; ! ! !20:21 ! 
! I ! I USOCR· ! ! I ! 
I I I I FPRS; , I I I I 
I I I I EPO· JPO· I I I I 
! ! ! ! DERWENT·! ! ! ! 
i I ! I , ; ; ~ ; 
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ll I[ II 111 BM TDB I[ I[ II I 
I ~~~~~~~•' ~~~~~~~~~~~~~• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~•' ~~~~~~~~ - ~~~~~~~~~~~~~..' ~~~~~~~~~~~~~~~~~~~~~~~~..' ~~~~~~~~~~~~~~~~~~~, ~~~~~~~~~~~~~~~~~~~~~~~~~~..' 

IS45l s i (liquid WITH gas WITH jet WITH (ejector I US-PGPUB;I OR I ON I 2019/09/041 
I I I pump) WITH vacuum) SAME pH I USPAT; I I I 20:21 I 

I I I I USOCR; I I ! I 
I I I I FPRS; I I I I 
I I I I EPO· JPO· i i I i 
I I I I DERWENT·! I I I 
I I I I I BM TDB , I I I I 
I~ : : - : : : : 
!S46I21 l(jetADJ(ejectorpump))WITH((sodium IUS-PGPUB;IOR ION j2019/09/04I 
i I I calcium) ADJ carbonate) I USPAT; I I I 20:26 I 
I i i i USOCR· I I i I 
I I I I FPRS· , I I I I 
I I I I EPO· ,JPO· I I I I 
I I I I DERWENT· I I I I 1~ ............. ! ............................................................................................... ! IBM_TDB.'! ........................ ! ................. ! ......................... ! 
!S47!169 i(S38S39)AND((sod1umcalc1um)ADJ iUS-PGPUB;iOR !ON i2019/09/04i 
I I I carbonate) I USPAT; I I ! 20:27 I 
I I I I USOCR· i i I i 
I I I I FPRS· , I I I I 
I I I I EPO· ,JPO· I I I I 
I I I I DERWENT• I I I I 
I I I I I BM TDB , I I I I 

l's487 3 I WO-2013140039-$.did. I US-~GPUB; I OR I ON i 2019/09/041 
I i I iusPAT· I I !20·31 I I I I I USOCR; I I I . I 
I I I I FPRS; I I I I 
i i i i EPO· JPO· i i i i 
I I I I DERWENT· I I I I 

I ........ J ............ I ................................................................................................ J 1BM_TDB . .'J ....................... J ................. j ........................ J 
I r------, • • • • • • 
I S49 I 3 I (S38 S39) AND (jet ADJ (ejector pump)) I US-PGPUB; I OR I ON j 2019/09/041 
i i i i USPAT· i i i 20·39 i 
I I I I USOCR· I I I . I 
I I I I FPRS· , I I I I 
I I I I EPO· ,JPO· I I I I 
I I I I DERWENT· I I I I 

l~ ........... J ................................................................................................ 1 IBM_TDB.'I ........................ I ................. l ......................... I 
lssol8 l(jetADJ(ejectorpump))WITHfluoride IUS-PGPUB;IOR ION !2019/09/041 
I i I i USPAT· i i j 20"41 i 

I I I I USOCR; I I I . I 
I I I I FPRS· i i I i 
I I I I EPO· ,JPO· I I I I 
I I I I DERWENT• I I I I 

I ......... I .......... .J ................................................................................................. I1.BM_ TDB .. ' j ...................... J ................. 1 ........................ j 
i r------, • • • • • • 
iS51 !1 !(jetADJ(ejectorpump))WITH(fluoride iUS-PGPUB;iOR !ON !2019/09/04! 
I I I fluorine) WITH (carbonate) I USPAT; I I [ 20:42 I 
I i I i USOCR· I I i I I I I I FPRS; , I I I I 
i i i i EPO· JPO· i i i i 
I I I I DERWENT· I I I I 

I ........ l ............ 1 ................................................................................................ J 1BM_TDB . .'J ....................... J ................. j ........................ J 
ls's37 174 I (S38 S39) AND (electrolyte WITH (remov$4I US-PGPUB; I OR I ON [ 2019/09/041 
I I I weight)) I USPAT; I I ! 21 :02 I 
i i i i USOCR· I I i I 
I I I I FPRS· , I I I I 
I I I I EPO· ,JPO· I I I I 
I I I I DERWENT• I I I I 

I ........ ..I ........... ..I ................................................................................................ ...1 I_BM_ TDB .. ' 1 ........................ 1 ................. I .......................... 1 

r54 r8 I I 538 539) AND I electrolyte WI TH (remov$41 U&PGPUB; In" rN 12019/09/041 
i i i vaporiz$3) WITH (dri$2 dry$3)) i USPAT; i i i 21 :06 i 
I I I I USOCR; I I ! I 
I I I I FPRS· i i I i I I ! I ' ; ; ~ ; 
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I I !l I EPO· JPO· I I !l I I I ! I DERWENT·! ! ! ! 

1 ........ 1 ............. I ................................................................................................ I isM_TDB.'I ........................ I ................. ! ......................... I 
l's557 5959 ! y02W30/84.cpc. I US-PGPUB; ! OR ! ON ! 2019/09/05! 
! ! ! !usPAT· I I !07-34 I 
! ! ! ! USOCR· ! ! ! . ! 
I I ! I FPRS· , ! ! ! ! 
I I ! I EPO· ,JPO· ! ! ! ! 
I I ! I DERWENT• I ! ! ! 
I I I I I BM TDB , ! ! I ! 

l's567 658 I S55 and lithium and (dry$3 dri$2) I US-~GPUB; ! OR ! ON ! 2019/09/05! 
! I ! lusPAT· ! ! 107-34 ! I I I I USOCR; I I I . I 
I I ! I FPRS; ! ! ! ! 
I I I I EPO· JPO· I I I I 
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Receipt date: 10/26/2017 15/569,484 - GAU: 3725 

Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 
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Examiner Name 

Attorney Docket Number 
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NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Attorney Docket Number 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Michael E. Whitham/ Date (YYYY-MM-DD) 2017-10-25 

Name/Print Michael E. Whitham Registration Number ~2635 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 10/26/2017 15/569,484 - GAU: 3725 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application Number 15569484 

Filing Date 2017-10-26 

INFORMATION DISCLOSURE First Named Inventor I Christian HANISCH 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 03101160US 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
HIGGELKE: "Infinite Power Solutions stelll papierdunnen Akku vor'', "(Infinite Power Solution presents paper-thin 

X Battery)", 2012-06-06 

2 
VDMA-Norm 24351 Trocknungstechnik (VDMA=German Engineering Federation; VDMA Standared 24351 - Drying 

□ ~echnology- Basic terms and definitions), 1999-01 

3 
HERAUSGEBER: "Florke/Wolff Kursthemen Chem is - Allgemeine und Phsyikalische Chemie", "(Course Issues [81 :;hemisty- General and Physical Chemistry)", 1985 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 15569484 

Filing Date 2017-10-26 
INFORMATION DISCLOSURE First Named Inventor I Christian HANISCH 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 03101160US 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Michael E. Whitham/ Date (YYYY-MM-DD) 2019-04-18 

Name/Print Michael E. Whitham Registration Number ~2635 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.18 



229

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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OPPO¥D03 Maschinenubersetzung 

Patent Translate 

DESCRIPTION KR.20060101683 

{Dry-method ol separating Co from battery scarp} 

The present lnvention mimes lo a method oi col:ml! dry separation cf waste batl1~ries. Uthium-ion batteries (tric:!udin9 primary' 

and seccmdar1 batteries) are widely used as power s:imces fm smai: e!ec!m: ar,d d!:x:troriic equipment cue \o ttw1r hig~ energy 

dens1:y .:md light weJght and lsght ·.veight chamcteristks,. A spent lithium ion battery has been obtained by a specifoc melhod in 

terms of er.vimnmenla1 pollufo:1 and rernurce recycling. Generally, lec:hrnquws for obtaining cobalt or cobalt oxide from a spent 
lithium ion battery ere disclosed in Koret:in Paten! Registration No. HJ,,{)448273 {2004.09.01), iS:orean Palenl Regisln~Um1 No. 

10--040742 (October 27, 2003) and Korean Patent Publication No. 2003· OOH73o/ \2003.02. 11) and the like, and B !ectinique for 
obl.akiing a Hthium•wtmll oxide h, disdi:i,;md in Komar1 Palent Publicakm No, 2003-0093583 (2003.12, 1, }, These techniques are 

capable ot oblsmlng high p;Jrity cobalt (or cob.ii!. O)(ide) ar.d !ithii.m1•cobalt mide by \he we, process. but since the process or 

obiaining ls vmy complicated and reqwlres precise r.ot1lroL 1t i,, nol pnssible lo procesr. lmge amountr. d waste iilhi,im• Of 

course, !here is a problem thal strnng acid or s!rorig alke!1 is used, which car: Ga\Jse secondary p,ilufon, A:~ object of the 
present invention, which is created to sol11e !he above-men!ioned problems. is lo pm11ide a dry t:mHery capable or obtaining 

cobalt or cobalt m1;de from a spen\ IHhium ion balter1 by a dry melhod without secondary con\am,;-.ation wh1ch may be cm.1sed ;n 

the step of obtaining ~oba!t or col:mlt oxide, And a cobalt dry ,,epmaliAx, meH1Ni using lhe same. T!ie object of !tie pre1,en! 

invention !s achieved by a method d rnar,:.ifacturing .:l !ilti11Jm ion ,mcorn:lary tmlterJ compr:sing the steps of (a) disrupting at 
least oms specrit lithhJm /Qn battery; (b} drying the crushed malefist to remove the electrn!y!e; (c) 1ii-mly pulverizing the crushed 
rnaterla! lrom whict1 Wm electrolyte is removed. and separniing th,~ wba!! compound from lhe fir1,3ty µulveriz:m:1 mater,al using a 
particle size difference; and (d) rnduc\r1g !he cobal! compound to t,biain pur<::\ u,balL Preferably the step (a) or U,e present 
inv~m!ion ls such that !he wasts Mhlum for, beHery has en area of 100 to 1.500 nw1 2. 

Preferably, in the step {b) of the presenl invention, the pu!veri2ed pmducl is dried by hol air at 300 io 550 • C to completely 

remove U,ll' e!ecaro!yts, Preferably. the M,:,p (c) of the pr~sent !riven:i,~11 ;~omprJ,;;~s finely pulveri.::ing lhe crushed mB.!eM! \Jsing a 

vibn1ll11g mill or a ball mill. wherein the cobalt compound is pulveriz,,d ao a po·,nder having a pmttc!e s:ze of 50 lo HJO mesh. A 

step (c} of dispers;ng Um c(;ba!t c(;mpotmd p~,wder by supp!yir:g air at a high pressure lo \ha fine pulverized product; and {2) a 

step (c) of dh;persing Ille powder of !he cob;1lt compound by passing !llrnugll a filter fer removir,g 1mpurnies 10 remove 

irnpurilies. {C} •3 slap of obtaining a compound powder. Preferably, me slep (c) of the prnseni lrweri!ion w a step (c) of finely 

p1Jlverizir1g the crushed material us,ng a vibratir1g mm or a ball mm, wherein !ht~ cot,alt compound :s pulverized lo a powder 
having a pM.icle size of 50 tc 100 m0shes And {c) 5~5 sJep~ of providing !he finli! ptilverlwd pro,Jix:t on lhl,l i;pper side of !he 
,;crne11 device in whid, the puivedi~Hon m performed, !hereby tG otitain a cobaH compmJntl powder tiy free falt 

Hereinafter, lhe corn,trucl:011 of the pm:,ent invention witl be descnbed ir, de1ail. Slep {a} • At !east one wasle !Hhwm ion baltery 

crushed waste Mhi1m1 :,on ba1iery i5 i~rushed ;r., h;sve an are<1 of 100 tG 1,f}Of) mm 2 by using e crusher This method is cb!aiied 

by mixi:19 a case part made o1 iron and a co1,tm1l part 1n a crnsr,ed prn;.:!~KL Another method ::s to separate the conlen!s or the 

casa of U:e waste fHhium !on baUer:,1 from th;~ conaenls of the cas,~ to ,rnpamt;:) !hf, contents from the case by cuttmg the center 

portion Of l:mth emfa of the 11\ias\e lithium ion bal!ery and lhen crushimJ ,he cr..mt;,nts using a crusher, {B) Step - Drri;-,g the lump 

!o remove the ,;,!ectmfyte Ttie !ump is dried at a !empera!um of 300 lo 550 (deg.) C Tt1<i electrolyte ts completely removed by hot 

air drylng. When.the drylml.9J-0Cess is performed a\« tempmmumof only 300 • C.Hie drying,llmeJs om!qng,~d andJhedrfif!.Q 
pmfonmmce is not iJOOd. W!ien dryin9 h, p,3rformed at a (,JmpemMe higher than 550 " C, the pa«te and organic nw!ter There ls 

a problem that pollutants are generated. The drying time is determined by tim amount of the crushed material. (C} Step • 

Crushing of !he c,c..mhed mate,la! and sepamtioo of the coba!I compound The crnshed mster/al is dned snd pul11miwd by me<1ns 

of a vibrating mm or a tmll milt. Hm<:1, it :;; very importanl to pu!vmiz:e the rnball compound io a powtler havmg a particle ,size of 

50 mesh to 100 mesrs, Tile cobalt compound is present as a powder having a particle size of 50 to 100 meshes al the ilme ol 

fine grinding, and the aluminum as the posmve electrode compor1ent arni !he copper as !he negative elec!rode wmponen! am 

each present ms a thin plate, Nickel r,r.d iron am prnser:l ai a mHo c;i 5 lo ·l':, Hm,?s H has grain sir.,1, The powder (powder) is 

sprayed only wl!h the above•desc,ibed cobaft compownd powder by lh;.1 supplia□ high-prn,;sure air. The alurrHnum and the 
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copper thin pla!e ex,;;epi for the cobalt compound powder an,, pressed on tt1e smface or the mm, mid nickf,I And iron ,:ompcnents 
remain In the wheaL 

}fom, the ,mpp!i;~d high-prem,1;m air has 8 pn&ssure and an air arm:n.ml correspondiog !hen~!o :such tha1 onl)' !he coti;~lt 
compound powder is scattered (air ciassifo;:aliori method}. The sca!ter,~d cob,111 compo,md powder Is collected after beinrJ 
flowed l.hrotigh a dm,<i!d pr:i!h such as a dw::! or the Hke. Here. since impurities (particular!)' a!wmimim or ,;i)p;;er hi) may be 
mixe<i in the scattered cobalt compound powder. i\ Is pmfer.sble to obtsin ih8 p1;m coba!t compmmd powder by rnrnoving the 
above-mentiow,id imp,1Mlies via tne filter for removing impmiUes in !he pre-collecHng step . Hie method of obt,3iniag a ~imple 
coba!l r:ompotirn:l powder ln addition lo t~ie air dassilk.ition me!ho,;i di~s,::r\be-::! ,ibov,~ Is to :,-,pply firn,ly pu!venz:ed po•Nder to ari 
«pper part of a swinging semen ,:1e11ice pmvioed wlth a mesh, li is prnfomb!e that \he pmiide siz:e is !m-gec (D} S!ep ~ R,idu,;tion 
of Cotmlt Compmmd Powd,~r !o OtJ!ain Pum Cobal\ Powd,1r [OG5il The cobalt compound powder obt-,ined in the step {c) 
described above is obtained by reducing !he powder of cobal, compnumi to \tie lower portion of th,i semen d,ivice. S,nce a smatl 
amoLmt of carbon powder may be contained in the compm.md powder, pure cobalt powder can be obtained by remov1119 ca,tmn 
;md then 1·edm:ing it by healing M a t1igh temp,m,ture of 30G ., C or high8r Wh'i<~ !he prnsen, imrentson hm; been described in 
comeclion wi!h wha! is p;-m,e11Uy ccms,dered to be pmc!ics1I exemp!a;y ernb<-,diments. it is to be umJer~iooo that Iha irwanfon is 
not fan!H~d to the disdom~d ;,-:-nhodirrmnts, buj_ on the wntrn;-y. I\ is obv,:ius. lh;,l :t belongs to ,tie !echnical ideB oL 

Th<ti preseni ,nvention !1aving U1e abtnie,miml:oned com,mu,irm has ,~n ef!ei;l (lf ot;\aining a large amount GI pure col:mli al a t1igh 
price from a spent li!hiurn ion bat!ery. ln addi!ion, Iha premmt hwen\tin rrn,qng :it:cti a conl'igumiion is ch.::m;1c111dmd in that the 
pmcesoi is rn:il dang,~rmxs b,~cmise slmng acif.i or s!rnng alkali is not used in the recycling prnrnss o1 the wm,le lm1ium inn 
batl{:lry, aml secondary po1Mkln dim !;) the work prcce,,r; is psev,mtmj_ 
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OPPO~D03 Maschinenubersetzung 

Patent Translate 

Notice 

Thi~ lrdrrnlalk11l is mad}<!lG-gene~md, it c;snmil tliS guarar-mi!ci tha! ,! is in!el::g:b-'a .. l.l~urat;i_ com,;k1ts1. r<.Jiil.ll'J':;; er fit for sp;i;,:!§c l)\lfl:Kl!ill& Crilka! 

rll'td~o@tl, is;;d'l !\& commercilJH)• rn!e11mit or llnam:;;al der:is:r;;l'le, s!lm,td nol b!l bss;id ,rm /lllS!;h::ne•tmn&lafcn cu!pu! 

CLAIMS KR20060101683 

{a} breaking at !em,i or,e sparil li!hium lon baUsry: (b) drying the crushed ma!f,ma! lo remove the electrolyte: (cJ finely puh1srlzing 
ttm crrn.s:hsd material from which the electmlyte is removed, er1d sepatath,g the cobalt compound from the finely pwhfefi:md 
measria! using a particle size difference; (d} reducing the cobalt compound to obtain pure cobalt 

Tha method. of claim 1, wherein the step (a) Is performed such that \he waste lithium lore lmtieiy Ms ,m sma of 1CO to 1.600 mm 
::r 

3. 

The metnod of c!aim 1, wherein it\~ slep (b} comprise5 completely removing the alectm!yte by hot•ei, diying iha crushed product 

aa 300 lo 550 • c. 

The method according to claim 1, wherein step {c) comprises: (c) pulverizing Iha pu!v-el'iwd product using a vibmling mm or a 
ball mm so tha! the cobalt compound is a powdar riaving a partid-e s!z-e of 50 lo 100 mash; (C) a step (c} oi dispersing lhe cobalt 
compound pov,dsr by supplying air et e high press1Jm to !he fo,a pulverized product and (2} a slap of pass!ng the pum wbr.1, 
compo1,md powder through the impurily removir19 mter by passing the scattered cobalt compom'ld powder through a filter for 
mmoving impurities. (C} - 3 i,teps of capturing and collecting tha cobali dry separntfon of W.3.sts balaarias. 

5, 

The method according to c!Ellm 1, wherein Iha step {c} comprises: (cl pulverizing the crushed rmiterhal using a vibrating mill or a 
ball mm so Umt the cobal! compound Is a powder having a particle si:.ee of 50 to 100 mes!J; And \C} 5.5 steps of providing the fine 
µul1,eriied pmduc! on lhe wppsr part or the screen d,wk:e lo be shaken io obtain i3 cobalt compound powder by free fall [5l The 
oobelt dry separatiM method of c!aim 5, 
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The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

2828930 

7 Non Patent Literature 03101160US_npl2.pdf no 58 
c88d 2c5 6090bb5 b0646c 4 5 8b04d 83 213 b 7 

ddbe8a 

Warnings: 

Information: 
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1072411 

8 Non Patent Literature 03101160US_npl3.pdf no 6 
3be3 2 9 3d 54c26fd baeecS b 7 4 7214607 65 5 0 

f1584 

Warnings: 

Information: 

136973 

9 Non Patent Literature 03101160US_npl3-eng.pdf no 2 
4eae7033059fe56c224e59e36c3d363bc2b 

bea7d 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

Total Files Size (in bytes) 7214058 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

15/569,484 

30743 
W&CIP 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA 20190 

FILING OR 3 71 (C) DATE 

10/26/2017 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Christian HANISCH 03101160US 
CONFIRMATION NO. 9373 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~IU!ll~JIUH] 111111111111111 IIII IIII 

Title:METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE 
BATTERIES, AND BATTERY PROCESSING INSTALLATION 

Publication No.US-2018-0301769-A 1 
Publication Date:10/18/2018 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set 
forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, 
Public Records Division, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and 
the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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MULTIPLE DEPENDENT CLAIM Application Number Filing Date 

FEE CALCULATION SHEET 
15569484 

Substitute for Form PTO-1360 
Applicant(s) Christian HANISCH (For use with Form PTO/SB/06) 

* May be used for additional claims or amendments 

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * * 
AMENDMENT AMENDMENT 

lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend 

1 1 1 51 

2 1 1 52 

3 2 1 53 

4 (1) 1 54 

5 (1) 1 55 

6 (1) 1 56 

7 1 1 57 

8 1 1 58 

9 2 1 59 

10 (1) --- --- 60 

11 (1) 1 61 

12 (1) 1 62 

13 1 63 

14 1 64 

15 1 65 

16 1 66 

17 1 67 

18 1 68 

19 1 69 

20 1 70 

21 71 

22 72 

23 73 

24 74 

25 75 

26 76 

27 77 

28 78 

29 79 

30 80 

31 81 

32 82 

33 83 

34 84 

35 85 

36 86 

37 87 

38 88 

39 89 

40 90 

41 91 

42 92 

43 93 

44 94 

45 95 

46 96 

47 97 

48 98 

49 99 

50 100 

Total lndep 2 2 0 

Total 12 .J 17 .J 0 .J 
Depend 

Total 14 19 0 
Claims 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. APPLICATION NUMBER NO. 

15/569,484 

30743 
W&CIP 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA 20190 

Date Mailed: 07/11/2018 

FIRST NAMED INVENTOR 

Christian HANISCH 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY. DOCKET NO. 

03101160US 
INTERNATIONAL APPLICATION NO. 

PCT/EP2016/059526 
LA FILING DATE PRIORITY DATE 

04/28/2016 04/28/2015 

CONFIRMATION NO. 9373 
371 ACCEPTANCE LETTER 

111111111111111111111111111111111111111111 lllll lllill~!lj~l!~~~l~!ljlJlilj!~~ 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a 
Designated/ Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for 
national patentability examination in the United States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above. A Filing Receipt will be 
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE 
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2) 
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of 
the above identified application is the international filing date of the international application (Article 11 (3) and 35 
U.S.C. 363) 

10/26/2017 
DATE OF RECEIPT OF 35 U.S.C. 

371 (c)(1) and (c)(2) REQUIREMENTS 

The following items have been received: 

• Copy of the International Application filed on 10/26/2017 
• English Translation of the IA filed on 10/26/2017 
• Copy of the International Search Report filed on 10/26/2017 
• Preliminary Amendments filed on 10/26/2017 
• Information Disclosure Statements filed on 10/26/2017 
• Inventor's Oath or Declaration filed on 11/20/2017 
• Request for Immediate Examination filed on 10/26/2017 
• U.S. Basic National Fees filed on 10/26/2017 
• Assignment filed on 11/20/2017 
• Authorize Access to Search Results filed on 10/26/2017 
• Priority Documents filed on 10/26/2017 
• Authorization to Permit Access filed on 10/26/2017 
• Application Data Sheet (37 CFR 1. 76) filed on 10/26/2017 

page 1 of 2 

FORM PCT/DO/EO/903 (371 Acceptance Notice) 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

ROSAMWEST 

Telephone: (571) 272-1019 

page 2 of 2 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/569,484 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 300 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 520 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 19 
(37 CFR 1.16(i)) 

minus 20= OR X 100 = 0.00 

INDEPENDENT CLAIMS 2 minus 3 = X 460 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1580 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 
~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/569,484 10/26/2017 1620 03101160US 19 2 

30743 
W&CIP 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA 20190 

CONFIRMATION NO. 9373 
FILING RECEIPT 

1111111111111111111111 m~mll!l!WIHIII IIIII IIIII IIIII IIII IIII 

Date Mailed: 07/11/2018 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Christian HANISCH, Braunschweig, GERMANY; 
Bastian WESTPHAL, Braunschweig, GERMANY; 
Wolfgang HASELRIEDER, Braunschweig, GERMANY; 
Martin SCHOENITZ, Braunschweig, GERMANY; 

DUESENFELD GMBH, Braunschweig, GERMANY; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/EP2016/059526 04/28/2016 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
GERMANY 10 2015 207 843.4 04/28/2015 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 07/10/2018 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/569,484 

Projected Publication Date: 10/18/2018 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE 
BATTERIES, AND BATTERY PROCESSING INSTALLATION 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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504650611 11/20/2017 

PATENT ASSIGNMENT COVER SHEET 

Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: NEW ASSIGNMENT 

NATURE OF CONVEYANCE: ASSIGNMENT 

CONVEYING PARTY DATA 

Name 

CHRISTIAN HANISCH 

BASTIAN WESTPHAL 

WOLFGANG HASELRIEDER 

MARTIN SCHOENITZ 

RECEIVING PARTY DATA 

Name: DUESENFELD GMBH 

Street Address: FRIEDLANDWEG 5 

City: BRAUNSCHWEIG 

State/Country: GERMANY 

Postal Code: 38114 

PROPERTY NUMBERS Total: 1 

Property Type Number 

Application Number: 15569484 

CORRESPONDENCE DATA 

Fax Number: 

EPASID:PAT4697332 

Execution Date 

11/08/2017 

11/08/2017 

11/09/2017 

11/09/2017 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Email: kyle@wcc-ip.com 

Correspondent Name: WHITHAM, CURTIS, & COOK 
Address Line 1: 11491 SUNSET HILLS ROAD 

Address Line 2: SUITE 340 
Address Line 4: RESTON, VIRGINIA 20190 

ATTORNEY DOCKET NUMBER: 03101160US 

NAME OF SUBMITTER: MICHAELE. WHITHAM 

SIGNATURE: /Michael E. Whitham/ 

DATE SIGNED: 11/20/2017 

This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 2 
source=03101160US_dec#page1 .tit 
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031011601.JS 

UIGCLARATION (37 C.F'.R. L63) FOR UTILITY PATENT APPLICATION USING AN 
APPLICATION DATA SHEET (3'7 C.F.R. 1.76) AND ASSIGNMENT 

Title oflnvenlion: METHOD FOR TllE TRJi;A.'fMENT OF USED BATTERIES, IN 
PAR'l'!CllLAR Rli:C.HARGEABLE BATTERIES AND BATTERY PR.()Cli'.SSJ.NG 

INSTALLATION 

As a be!t)w muned inventor, I hereby declare that: 

This dedaratioti and assigmmmt document is <lirect(id to! 

[ ] the attached npp!icution; 

{X] United States application number_ 15/569,484 filed on .J2ctober 26,_Mlll__; 

f_X] PCT international apt,!icution number _P._(;JtEP2016/059526 filed on _AP.,cLLZ.S .• 2illJL. 

The nbove-ldentil1ed applfontim1 was made or autlwrlzed to be made by me. 

I believe that l i:!tn the original inventor or an original joint inventor of a claimed invention in the 
application. 

! have revie.wed nnd understand the contents of the app!kalion, includhtg the claims. 

i nm aware of the duty to disclose to the United States Patent and Trade1m1rk Office nl! infomiation 
lmow11 to me to be material to pa.tentability ns defined in 37 CFR Section U6, 

Whereas, the undersigned inventor(s) has/have made certain inventions, improvements, and diS<,overies 
(herein referred to m; the "Invention") disclosed iu the above-identified pnteut application; 

Whereas, DUESENFEU) GMIUI,. having a place of business nt Friedlandweg 5, 38 l l 4 Braunschweig, 

DE (hernitl referred to us "ASSIGNEE"}, desires to acquire, .and each undersigned inventor desires to 
grant to ASSJGNEE, the entire worldwide right, title, and interest in and to the Invention and in and to 
any und all patent applicntkms and paten!s directed thereto; 

Now, therefore, for good and valuable consideration, the receipt imd sufficiency therei)f being hereby 
u<".knov-.,)~dged, each undersigned inventor ("ASSIGNOR") hereby sells or has sold, assigns or has 

assigned, and otherwise trnusfern or has transferred to the ASSIGNEE, its successors, legal 
representutives, and assigns, the entire worldwide i-ie;ht, title, and interest in and to the Invention, the 
ubove-identified United States patent applica.tkm, and any nnd .all other patent applications nnd patents for 

the lnvention which may be applied for or grnnted therefor in the United States and in all foreign 
cotlJtlries and jurisdictions, including ,11! divisions, continuations, reissues, reexaminations. renewals, 
extensions, cou11terp11ns, substitutes, and extensions thereof, and all rights of priority resulting from the 

filing of such appliculions and granting ofsuch patents. In addition, each undersigned inventor hereby 
authorizes and requests the Director oftlie United States Patent an<l Trademark Office to issue any United 
States Patent, and foreign patent authorities to issue any foreign patent, granted for !he Invention, to 
ASSIGNEE, its successors, legal representatives, and a"Ssigns, the entire worldwide right, title, and 
i,iterest in .and to the same to be held and enjoyed by ASSIGNEE, Hs successors, legal representatives, 
and assigns to the full end of the tem1s for which any und all such patents may be granted, as fully and 
entirely as would have been held and enjt>yed by the UiHfersigned had this Assignment not betm made; 
nnd ench m1dersigned inventor agrees to execute aoy and nH documents .and instruments and perform itll 
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03HHHilH.lS 

lawful a<:ts rensoriably related t(l recording this Assignment or pi~rfoeting title to the inventinn and all 
related patents and applications, in ASSIGNEE, its successors, leial representatives, and nssigns, 
whenever requested by ASSIGNEE, its successors, legal representatives, or assigns. 

Each undersigned inventor acknowledges their prior nnd ong.oing obligations to sell. m;sign. and. tmm,fer 
the rights under this Assignment to ASSIGNEE nml is um1\v11re of any reason why they mny not have lhe 
full and unmicmnbered right to sell. assign, and transfor the rights hereby sold, assigned, and transferred, 
and has not executed, and wiH not execute, any document or instrument in conflict herewith, Each 
undersigned irtverltor also hereby granrn ASSIGNEE, its successors, legiil representatives, and assigns, the 
right to insert in this Assignment any further identification (including, but not limited t1), patent 
Applicalkm Ni1mber) which tnf!Y be necessary !)F des!rahle for reeordation of this Assignment. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 1 S 
U.S. C, l 00 l by fine or imprisonment of not more than five { 5) years, or both. 

I hereby authorize und request any attorney of WHITHAM, CURTIS & COOK, P.C,, Customer No. 
30743, t<> insert or correct tuly information concemlng the identity of ASSIGNOR, ASSlGNEB, or the 
ab(IVe·IIlertlioned applkntion (Including the seda! flt). and the filirlg date). 

(I) Legal Name of Inventor: Chdsthui HANISCH 

c<2, iL 
-~---------------- Date:,=-~-----

(2) Legal Name oflnventor: Bastian WESTPHAL 

(3) Legal Name oflnventor: Woffgung HA_S-ELRIEDER 

Signnmre, j/4,:;:;:;;:// 
(4) Legal Name oflnventor: Martin SCHOENITZ 

-< ····· ,•', ,· 

Signalure:~-··_·----_··-------:i_:(~ ... ~""""' ~-•,,..:L.,.,· ··,s-:~i~:·,~·i_t:_z_t-.. ------~·-··-· --~--------Date: <..>} 

Page 2 of2 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re patent app!ication of 

Hanisch 

Serial No. (not assigned} 

Filed Concurrently Here\vith 

Confirmation No. (not assigned) 

Group Art Unit (not assigned) 

Examiner (not assigned) 

For METHOD FOR THE TREATMENT OF USED BATTERIES, IN 
PARTICULAR RECHARGEABLE BATTERIES. AND BA,TfERY 
PROCESSING lNSTALLATION 

This application is a Ru!e 371 National Stage ming from PCTiEP2016/059526 
med on April 28, 20 I 6. which claims priority to German Application IQ 2015 207 
843 .4 filed April 28, 20 l 5 

Commissioner for Patents 
PO Box 1450 
Alexandria, Virginia 22313-1450 

PREU l'vi lNAR Y AMENDMENT 

Sir: 

Prior to caku!ution of the filing fees and examination on the merits. please 

amend the above~identified patent application as follows: 

Amer.uJmcnts to the CJaims: begin on page 2 

Remarks: begin on page 6 
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Listing of the Claims: 

The following is a complete listing of ail the daims in the applicatkm, 

with an indication of the status of each: 

l .(currently amended} A method Meilied for the treatment of used 

batteries. comprising (+-0-)-, iIT f.ll.Uticuiar lit.hhu'l'I aaHeries. containing 

the steps: 

{a) comminuting the batteries 8--0-) such that commimated material P-4-} is 

obtained, 

(b) inactivating the commimited material~ such that an inactivated 

commirrnted material 01,2) is obtained, and 

(c} filling a transport container~ with the inactivated comminuted 

material (4;B. 

;;:-h-afru.>-tel'iscd by the fact that 

f8j wherein the irn:ictivatinu sh!Q inactivation is performed by drying the 

comminuted material P-41. 

2.(currently amended) The meth9d_Method according to claim L wherein 

£-1:~a-meterised hy the fac~ -that the comminuted material ~#1-t is dried 

until an electrolyte content in the comminuted material is so !ow that 

an electrochemical reaction is impossible. 

3.(current!y amended) The method according to claim I. vvhereil} Method 

aceording to one of the- aa£We-e-Jai-m.s, eharacterised by the foBHl'iat- the 

drying occurs under vacuum. 

4,(currently amended} The method accordinu to claim 3. wherein·~ 

aecerding to one ef the abo•1e claims, el=lr:Hae-teri-we i:l~i lhe foe£ that the 

vacuum is created by means of a jet pump.:. and 

a pump liquid ofthe jet pump has at least one of 

a pH value of at least 8. and especial !y 9, and/or 

contains a substance that precipitates fluoride. 
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5.(currently amended) The method accordinu to daim 1. further 

comprisin!! the steps of Mcthed-accefatfl-g-te-el'!e ef the above dnims. 

characterised by the-5-t~: 

fe-j rernoval of the comminuted material P-4) from the tnmsport 

container~, 

ff, one or more of 

-------netachment of hard parts. and a-oo+ei: 

separntion of active material from g lftt:!' carrier, 

particularly ihrough air jet sieving or a sccaRa eeHmi~inutioH- stage 

such that an active material fraction f74t and a carrier fraction (80) are 

obtained, and 

{-%} separate packing of the active material fraction (-76➔ and carrier 

fraction f&l}} in transport containers f7-8,}. 

6.(currently amended) The method according to claim L wherein Method 

a12se-l'etA-g- to one of the above e-latms. clla-r-oc-teriset'i by the fact that the 

drying of the comminuted material is on!y completed it~ after the 

completion of the drying process. no !lammab!e or explosive gas 

mixture can form above the comminuted material thna hus been mlee 

in the transport container and/or if the comminuted material is so dry 

that no flammable or explosive gas mixture can emerge in the 

transport container or during the subsequent processing. 

7,(currently amended) A balterv Batte!';" processing installation fi..,r H¼e 

treatment of used batteries, comprising ifl -particular !ilhiurn battef~es, 

WAA: 

(a) a comminution unit ~ for commimitlng the batteries ~ such that 

commimned material P-41- is obtained, 

(b) an inactivation device(~ for inactivating the comminuted material 

~and 

(c) a fi!ling device t44): for filling a transport container~ with ilie 

inactivated comminuted material P--41, 
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eharaclerised by the fa-eHhfil wherein 

ti!·} the inactivation device comprises a drying device, P-tij and 

(:et the battery processing installation has a vacuum installation that is 

cormected to the drying device~ for H:le-pmf-!ese ef genernting a 

vac.uum in lhe drying device {2&). 

8.(currently amended) The batterv B-aH€-f3/ processing installation 

according to claim 7, wherein el=mmcleriserl by tlie foe!.-th-at: the drying 

device R,6-t is configured to dry the commirrnted material P-4} until an 

electrolyte content in the commirmted material is so knv that an 

electrochemical reaction is impossible, 

9.(currenlly amended) The batterv BaHery processing installation 

according to claim 7. wherein or 8, eharaet«~ 

the comminution unit and the drying device ~ are arranged in a Sfflflclar-d 

container f§4}. 

l 0. (canceled) 

11. (currently amended) The battery BaHery processing installation 

according to claim 7. wherein 1.0, eharncterised by the rn,.t t!:mt 

- the vacuum installation~ has a jet pump vvith a pump liquid, and 

,vherein 

- the pump liquid is conducted within a circuit and 

- the pump liquid contains a substance that reacts with hydrogen fluoride, 

l 2. {currently amended) The battery Battery processing installation according to 

c !aim 7 further comprisinu: ooe of the daims 7 te !-f,ii;fla-rameriseJ by 

- a hard metal detachment device and/or a light fraction detachment 

device, 

- a separation device,--esriedally a dassifioaliert--aeY-ie-e-f+-4t; for separating 

active material from il the carrier.iH--pani~,1;,1!M by means of airjct ,sitP•'!flg 

oo~+eF a second comminlffiefl stage such that an active material fraction 
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f7{ij and a carrier fraction occur,h't-,paffieular ah:1minlum and e.a~~ef 

~.and 

- a second tilling device {-44, for #le sepamte filling of the active material 

fraction ~ and the carrier fraction t801, iA particular a!t.immium-ane 

eopper foils. 

13. (New) The battery processing installation of claim 12 wherein the active 

material fraction and the carrier fraction are respectively aluminum and copper 

foils. 

14. (New) The battery processing installation of claim 12, wherein the separation 

device is an air jet sieving device. 

15. (New) The battery processing installation of claim 12 wherein the separation 

device is a second comminution stage, 

16. (New) The battery processing installation of claim 7 wherein the batteries are 

lithium batteries. 

t 7, (New) The method according to claim l wherein the batteries are lithium 

batteries. 

18. (New) The method according to claim 5 wherein separation of the active 

material from the carrier is performed by air jet sieving. 

19. (New) The method according to claim 5 wherein separation of the active 

material from the carrier is performed using a second comminution stage. 

20. {New) The method according to claim 4 wherein the pH value is at least 9. 
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REMARKS 

Clairn IO is cancelled, Claims 1-9 and ! l-12 are amended. Claims !3m20 

are added. The amendments eliminate multiple dependent claim format. provide 

for antecedent basis. and amend the language to a form more suited to US 

practice, Please calculate the filing fee based on daims 1-9 and I l-20. and 

proceed ao examination on the merits. 

Whitham. Curlis & Cook. P.C. 
l 149 i Sunset Hills Road, Suite 340 
Reston, VA 20 l 90 

Tel. (703) 787-9400 
Fax. (703) 787-7557 

Customer No.: 30743 
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Approved for 1,5e !hrotigh 6/.:!Cll:.:01:J 0MB 065Hl021 

u S Patent aml Trademll>rk Office U $ DEPARTMENT OF COMMERCE 

Under the Paoemo!i<. Reduction Act OI" 1995, no oersons ar11 r11~11ired lo re~1>0nd to 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (00/EOIUS} 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 

lntemalional Applli::ation No. 

PCT/EP2016/059526 
Title of ln'llen!ion 

I ln!ema!ional Filing Dale 

2016-04~28 

Attorney Doc!m! No. 
03101160US 
U.S. Appiicaiion No, (iflmown, see 37 CFR 1.5) 

Prlorily Date C!illmed 

2015-04-28 

METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES. AND BATTERY PROCESSING INSTALLATION 

Firs! Named Inventor 

Christian HANISCH 

Applicant har111w!th submits to the United States D11slgr1ated/1Eie1:ted Offl!::ei (IJO/EOIUS} the following !tem11 and other lnformetion. 

1. 0 This Is an expmss request to begin mational examination procedures (35 U.S.C, 371(f)) NOTE' The express request under 

35 U,S.C. 371(1) will no! be effective unless !he requ1remenls under 35 U.S.C. 371(<:::)(1), (2), and (4) for paymen! oHhe basic national 

fee, copy of !he ln!ematkmal Appili::alion and English lranslaticm !hereof (if required}, and !he oalh or deciara!ion of the fnventm{s) 

have been received. 

2. [2J A copy of the International Applicalion (35 USC, 371 (c)(2)) is attached hereto (no! required ifihe International App!lcil!lon wes 

previOU!'.lly communicated by the lnlemalional Bureau or was filed in the United Slates Receiving Office (ROIUS)). 

3, An English language translation oilhe !nlemattonal Appl/c.11ion (35 U.S.C. 371(c)(2}} 

a, O is al!ached herelo. 

b. O has been pre\1ously submilled under 35 U.S.C. 154(d)(4). 

4. An oath or declaration of the irwenlor{s) (35 U.S.C. 371 (c)(4)) 

a. O is aUached. 

b. D was previously flied In !he inlemalional phase under PCT Rule 4.17(i11}, 

lt6m!I 5 to 8 bulow 1:ontem amendmillln'ls made in the intematlonal phas1111, 

PCT Article 19, and 34 amendments 

5. D Amendments to Um claims under PCT Article 19 are attached (no! required If communlca!ed by the intemallonat Bureau} (35 U.S,.C. 

:m(cl{3)). 
6. O English transla!ion of the PCT Article 19 amendment Is auached (35 U,s.c. 371 (c}(3)}. 

7, O English tram11a11011 of annexes {Article 19 and/or 34 amer.dmen!s only) ofthe lntemallonal Preliminary Examination Report is 

attached {35 U,S,C. 371(c}(5)l. 

cancellailon of amem,'lmenls made In !he ln!ema!ional onase 

8a. O Do not enter the amendment made In the intemalional phase under PCT Article 19. 

Sb, O Do noi enlerthe amendment made In !he inlema!ional phase under PCT Article 34. 

NOTE: A proper amendment made In English under Article Hl or 34 will be entered In !he U.S. naUonal phase application absent a clear 

instrucllon from applicant not lo enter the amendment(s). 

The fo!low!ng items 9 to 17 concern a documimt(sl or Information lnc!tsded, 

9a 0 An lnfonnallm1 Disclosure Stalemenl urn:ler 37 CFR un and 1 .9!1. 

10, 0 A preliminary amendment. 

i 1, [Z] An Appl!catlon Dilla Sheet under 37 CFR 1.7fl 

12. 0 A subs!i!u!e speciiicaU!.1n. NOTE: A substitute specification carmot include claimst See 37 CFR 1, 125{b). 

13. 0 A power of attorney and/or change of address letter .. 

14. D A computer.readable form oHhe sequence listing In accordance with PCT Rule 13ter.3 illld 37 CFR 1 .. !121-Ul25, 

15. 0 Assignment papers (cover sheet and document(sj), Name of Assignee; ___________________ _ 

16. 0 37 CFR 3,73{c) Statement (when there is an Assignee). 

This i::ollactlon m .itfo1TI1J11laon I$ requ,roo by 37 CFR 1 .4-U and 1A91·1-'892. The 1nformallor11s required I!! obtain Of re1asn a benef1! by the p1.11:lr11:, wtuch ,11 lo file 

(end by Iha USPi'O lo pro~iii} JIil !!ppl)Q111ion. Conlidenlislity i$ w,11emed by 35 U. S .C 122 iifld 37 CFR 1 .11 Md 1 .14. Th;i. eo!tedlon is !l&tlmatBd lo lake 15 

mirn.1!111 to complete, induding gathering, ptepaling, 1md ~11brnittin1,1 lh!iii completed epp!ici.!lei11 !mm lo lhe USPTO. Time will wry depending t!pon the i!!dlvidual 

case. An'f comments on Iha ami:Mlt cl lime you ~uif!! I!! completa this form and/or s,;gge-sliom, for Fiidiicing !his burden si1ould be Mtlll t.o the Chief tnfom:.a~on 

Officer, U S Palen! iii!ld Trademark Offire, U S, Daparim1mt al Commercll!. PO Bo;: 1450 .. Alexandridll .. VA 2231 :1°1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS SEND TO; Mall Stop PCT, Commis$iOner iar Paten!s, PO. eo~ 14150, AleXlllm:!ria, VA 22313-1450 
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Appl'Olled for use !1lro11gh 6.130,'2013 0MB 0651-0021 

u.s Patem am:! Trlili'.l!lml!lri>; omca; u s. DEPARTMENT OF COMMERCE 
U11d111r m11 Paoorwork Redudion Act of 1995, 110 Der.ons are ret11.1irei:I to resoond 10 a rolledion cl iriforma!lon unl111s9 It displavs !ii 11aiid OMS control number. 

U.S APPLN. No. (iflmown - see 37 CFR H,j INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No. 
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17. ~ Other !!ems or infomialion: 

INTERNATIONAL SEARCH REPORT 
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19,L:'.J Exam!naiion fee {37 CFR i.492(c)) 

if tl'le written opinion prepared by ISNUS or ihe inlemalir.mal preliminary 720 
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PCT Article 33(1),(4} .............. --.-- ............ ,,._ .......... " ................. $0 
A!I othersiluatlons ............................... " ........... •-s, .. , ................ w ... , .. $720 

20. l.!J Search fee (37 CFR 1.492(b)} 
lf lhe wrilten opinion prepared by ISAlUS or !he international preliminary 
examlnaifon report prepared by !PEA/US indicates all claims satisly provisions of 

480 PCT Mide 33(1)-(4) ,. ...................... , ............... , .......... _. ....... _. ....... $0 
Search f11:111:1 (37 CFR 1.445(a)(2i) has been paid on the intemationa! application !o $ 
!he USPTO as an lnt11:1mational Searching Au!hority .. , .. , .. .. ......... , .. , .. ,$120 
International Search Report prepared by an !SA other lhan the US and provided to 
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TOTAL OF 111, 19, and 20 :a: S 1480 

u Addilionai fee for specification and drawings flied In paper over 100 shm3ls 
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electronic medium or computer program listing !n an electronic medium) (37 CFR 
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Tota! Sheets Extra Sheets 
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Sufdlarge of $14(1.00 for furnishing any of !he :search fee, examination fee, or !he oa!h or s 140 declaration after the diillle of rornmencemenl of the na!iom1l stage {37 CFR 1.492(h}). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Tola! claims • 20"' x$il0 $ 

Independent da!ms -3"' x$420 $ 

MULTlPLE DEPENDENT CLAIM(S) (ifappiicab!e) + $780 $ 

Processing fee of $140.llO for furnishing ihe English translation later lhan 30 months from the $ 
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Verfahren zum Behandein gebrauchter Batterien, insbesondern wieder auf~ 
ladbarer Batterien und Batterie-Verarbeitungsanlage 

Die Erfindung betrifft ein Verfahren zum Behandeln gebrauchter Batterlen, lns-
5 besondere gebrauchter Lithlum-Batterien, beispielsweise Uthium-!onen-Batte­

rien. mit den Schritten (a} Zerk!einem der Batterien, sodass Zerk!einerungsgut 
erhalten wird, {b} !naktivieren des Zerkleinerungsguts, sodass ein inaldiviertes 

Zerkleinerungsgut erhaiten wird, und (c) AbfOl!en des inaktivierten Zerkleine­

rungsguts in einen Transportbehaiter, 

10 

Gema!1 einem zweiten Aspeld betrifft die Ertindung elne Batterie-Verarbeitungs­

an!age zum Behandeln gebrauchter Batteden, insbesondere zum Behandetn ge­
brauchter Lithium-Batterien, mft (a) einer Zerkleinerungseinheit zum Zerkleinem 
der Baiterien, sodass Zerkleinerungsgut erhalten wird, (b) elner !nakUvierungs--

lS vorrlchtung zum !naktivieren des Zerkleinerungsguts und (c} elner Abful!vorrich~ 

tung zum Abfu!len des inaktivierten Zerkleinerungsguts in einen Transportbehal­
ter, 

Aus der US 2005/0241943 A 1 ist ein Verfahren zum Aufarbelten gebrauchter 
20 Batterien bekannt, bei dam die Batterien vor einem Zerkleinerungsschritt er­

warmt werden, sodass Kunststoffbestandtei!e der Batterien zerstort werden, 

Nachtei!ig an einem derartigen Vorgehen ist, dass die verb!elbenden Kompo­
nenten der Batterien mit Abbauprodukten des Kunststoffs verunreinigt seln kon­
nen. 

25 

Aus der DE 1 O 2012 024 876 A 1 ist eln System zum Oberfuhren transportkriti­
scher E!eldrofytze!len zunachst unter lnertgas zerkieinert und danach mit einem 
DesakHvlerungspuiver bestaubt werden, um eine Selbstentzundung des e!ektm­

chemlsch aktlven Materials zu verhindem. Nachteilig daran ist, dass das entste-
30 hende Material dennoch eln vergleichsweise hohes Gefahrdungspotential besitzt 

und dass das Bestaubungspulver se!bst ein Exp!osionsrisrko darstellt und dass 
dfe EWdung einer entzundlichen und expiosiven Atmosphare in dem Transport­
behalter nlcht ausgesch!ossen werden kann. 
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Aus der DE 1 O 201 i 1 i O 083 Ai lst eln Verfahren zum Wiedergewirmen von Ak­
Hvmaterial aus elner ga!vanischen Zelle bekannt, bel dem dre gaivanischen Zel­
len zunachst mechanisch zerkleinert, dann vorgetrocknet und nachfolgend ge0 

5 sichtet werden. SchliefMich wird der Binder in einem Ofen zersetzL Eine derar0 

tige Vorrlchtung eignet slch sehr gut zum eflizlenten Recyceln grol1erer Mengen 
von galvanischen Elementen. Fi.ir den Teillast~Betrieb ist dfese Anlage jedoch 
verg!eichsweise komplex aufgebaut. 

rn Der Erfindung negt dle Aufgabe zugrunde, Nachtelle lm Stand der Technik zu 
vermindern. 

Die Erfindung !ost das Problem durch ein gattungsgemaf!es Verfahren, bei dem 
das !naktivieren zumindest auch durch Trocknen des Zer!deinerungsguts ertolgt 

16 Gemafb ainem zweiten Aspekt lost die Erfindung das Probfem durch eine gat~ 
tungsgemai1e BatterieNerarbeitungsan!age, bei der die Aktivierungsvorrichlung 
elne Tmcknungsvorrichtung umfassL 

Vortei!haft an der Erfindung ist. dass durch das Trocknen dem Zerkleinerungs 0 

20 gut so viel E!ektroty't entzogen werden kann, dass eine eiektrochemischa Reak­
tlon nicht mehr oder nur noch zu vemachlassigbar k!einem Ausmar!i mogtich ist. 
Zudem bildet sich keine entzund!iche oder explosive Gasphase Ober den Batte~ 
riefragment.en, da diesen insbesondere die organischen Karbonate des Elektra" 
!yten entzogen wurden. Das Zerk!elnerungsgut ist daher weitgehend inert und 

25 kann, insbesondere dann, wenn es unter Vakuum verpackt wlrd, sicher transpor­
tiert werden. 

Ein WE.::iterer Vorterl ist es, dass zum lnaktlvieren des Zerk!einerungsmaterials 
kein zusatz!iches Material hinzugegeben werden muss. Das verringert den Auf-

30 wand beim Aufarbeiten der Batterien, verringert das Gewicht des inaktivlerten 
Zerkleinerungsguts und erhoht die Reinheit in den folgenden Trenn- und Recyc­
lingschritten. lnsbesondere 1n potentieU fo!genden hydrometallurgischen Aufar­
beitungsschrltten ist eine hohe Produktrelnheit ohne Eintrag von Fremdionen 
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vorteilhaft. 

Vorteilhaft ist zudem, dass ein transportsicheres Zerk!einerungsgut erhal, 

ten wird. So ist der Gehalt an organischen Carbonaten vorzugsweise so k!ein, 

5 dass die Bildung von F!uorophosphaten In retevanter Menge ausgesch!ossen 

werden kann. Fluorophosphate sind oft starke Nervengifte, deren B!ldung sicher 

verhindert werden muss. Zudem isl slchergestem, dass es aufgrund des gerin­

gen Elektro!ytgeha!ts nicht zu etner durch aine etektmchemische ReakUon aus­

geloste, se!bstverstarkend fortschreitende Warmeentwicklung kommen kann. 

10 

!m Rahmen der vor!iegenden Beschreibung wird unter dem Trocknen insbeson­

dere das Entfemen zurnlndest eines Losungsmitte!s des Leltsalzes verstanden. 

!nsbesondere wird das Trocknen so durchgefOhrt, dass Kohlensauredimethyles­

ter und/oder Kohlensaureethylmethylester entfemt wird. 

Unter der Batterie wird insbesondere eine Uthium-Batterie verstanden. Eine U­

thium-Batterie ist eln Akkumulator, bel dem die elektrochemlsche Reaktlon U­

thium und/oder Uthiurn-lonen und/oder eine Uthiurn-Verbindung invo!viert 

20 Unter einer Batterie-Verarbeitungsanlage wird insbesondere auch eine Akku­

Verarbeitungsanlage zum Verarbeiten von Akkumulatoren verstanden. 

Unter dem Transportbehalter wird insbesondere auch eine oder eine Transport­

verpackung verstanden. Vorzugsweise wird die TransportverpackLmg durch Va~ 

25 kuumverschweiBung verschlossen. Gut geeignet a!s Transportverpackung 1st 

insbesondere A!uminium-Verbundfofie. 

GOnstig ist, wenn das Trocknen nach dem Zerkleinem der Batterien erfo!gt. 

Zwar lst es moglich und stellt eine Ausfuhrungsform der Erfindung dar, dass die 

30 Batterien Im unzerkleinerten Zustand einem Vakuum ausgesetzt werden, sodass 

zumindest Ter!e des E!ektrolyten verdampfen, wobei das entstehende Gas ent­

weder durch ein Sicherheitsventil im Akkumulator entweicht oder dfe Batterie 

durch die Druckdifferenz zwischen der au Beren Umgebung und dem lnnendruck 
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zerstort wird, sodass verdampfender Elektrolyt austreten kann. Da der Elektrolyt 
zumeist zwischen eng gewlckeHen oder gestapelten und verpressten Schlchten 

aus Elektroden und Separator und in deren Poren vorliegt und mit anderen Be­

slandtei!en der Batteden verbunden vorliegt, kann dieses Vorgehen jedoch zeit-

5 intensiv sein. Es ist daher oft gi.instlger und ste!lt eine bevorzugte Ausfi.ihrungs:­

form der Erfindung dar, dass die Batterlen mechanisch zerk.!einert werden, bei 0 

spielsweise durch Schneiden, Scheren, PraHeinwirkung, Zertrennen und/oder 

Quetschen. So steht fur den Stoffubergang in die Gasphase eine gror..ere 

Grenzfiache zur Vertugung. 

10 

15 

Oas Trocknen kann beispiefswelse durch Vakuumtrocknung, Kontakttrocknung 1 

Konvektionstrocknung und/oder Strah!ungs:trocknung erfolgen. Gunstig ist es, 

werm das Trocknen unter ROhren und/oder Umwalzen des Zerk!e!nerungsguts 

erfolgt. 

Vor dem Zerkieinem werden die gebraucllten Batterien vorzugsweise demon­

tiert. Oas heiB.t. dass grof1ere Batteriesysteme in ihre k!eineren Unlerbausteine, 
die Module oder Stacks, demontiert werden oder sogar die Zel!en, die das e!ekt0 

rochemisch wirksame Material entha!ten, van der Ansteuere!ektronik getrennt 

20 werden. Die Ansteuerelektronik umfasst beispielsweise Halbleilerbauelemente 

und/oder Sensoren und dient der Ladesteuerung der Batterien. 

Gema~ einer bevorzugten Ausfuhrungsform erfo!gt das Trocknen unter Vakuum. 
Vorzugweise ist das Vakuum so grof! gewahH, dass der Dampfdruck von Koh-

25 lensauredimethylester bei 80"C, insbesondere bei 70"C, unterschritten wird. 

Gunstig !st es, wenn das: Trocknen unter einem Druck von hochstens 300 hPa, 

insbesondere h6chstens 100 hPa erfo!gt. Bei so niedrigen Drue ken verdampfen 
wesentliche BestandteHe der meisten Etektroiyten, insbesondere Koh!ensauredi~ 

methy!ester und Kohlensaureethylmethylester, bereits bei Temperaturen von 
30 weniger als 80"C. Niedrige Temperaturen haben den Vorteil, dass: die Bl!dung 

von Fiuorwasserstoff behindert wird. Fluorwasserstoff stem eine potentie!le Ge­

fahrdung fur die Batterie~Verarbeitungsan!age sowie die Umgebw1g dar. Es ist 

daher gunstig, das Entstehen von F!uorwasserstoff zu verhindem. 
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Vorzugsweise erfo!gt das Trocknen bei einer Temperatur, die unterhalb el­
ner Zer:setzungstemperatur tiegt. Unler der Zersetzungstemperatur wird insbe­
sondere die k!einste Temperatur verstanden, Klr die gilt, dass nach dem HaHen 

5 des Zerkleinerungsguts auf dieser Temperatur fur eine Stunde zumindest 80 
Masseprozent des Binders sich in gasformlge Bestandteile zersetzt haben, Die 
Zersetzungstemperatur kann damit gemessen werden, indem die Temperatur 
des Zerkieinerungsguts sukzessive erhoht wlrd 1.md er1'asst wlrd, warm es zu el­
nem Masseverlust, insbesondere durch Gasentwicklung aufgrund einer Zerset-

it) zung des Binders, kommt und das angegebene Kriterium erfu!lt lst. Gegebenen­
fal!s muss der Versuch mit jeweils einer neuen Probe an Zerk!einerungsgut bei 
jeweils erhohter Temperatur mehrfach durchgefOhrt werden, 

Gunstig ist es, wenn das Tmcknen unter einer Atmosphare erfolgt, in der der 
Wasser-Partlaldruck k!elner lst als 50 Pa, insbesondere klelner a!s iO Pa. Ein 

15 geringer Wasser-Partlaldruck fuhrt zu einer geringen Reaktionsrate von Lithium­
Verbindungen zu Lithium-Hydroxid und damit zu nur geringer WasserstofF-Ent­
wickfung, Das verhlndert die Bildung von zundfahlgen Wasserstoff-Sauerstoff~ 
Gemischen und tragt zur Anlagensicherheit beL 

20 Gunstig ist es zudem, wenn der Sauerstoff-Partialdruck hochstens 10 Millibar, 
1nsbesondere hochstens 5 Millibar betragt me Reaktion von Sauerstoff mit oxi­
dierbaren Bestandteilen der Batterien wird so weitgehend unterdruckt Es lst 
moglich, den niedrigen Sauerstoff-Partiaidruck durch einen geringen Druck beim 
Trocknen zu erreichen. Altemativ oder zusatz!ich kann das Trocknen in einer 

25 !nertgas-Atmosphare ertolgen. 

Bevorzugt ist eln Verrahren, bei dem das Trocknen des Zerkielnerungsguts erst 
beendet wird, wern1 sich nach Beenden des Trocknens kein entzOndliches oder 
explosives Gasgemlsch uber dem abgefi.iHten Zerkf einerungsgut mehr bi!den 

30 kann und/oder wenn das Zerkf einerungsgut so tmcken ist, dass sich im Trans­
portbeha!ter oder wahrend der Welterverarbeitung ein entzundliches oder explo-. 
sives Gasgemisch ergeben kann. Unter dem Merkma!, dass das Trocknen been-
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det wird, wenn sich nach Beenden des Troclmens keln entzCmdliches oder ex­
plosives Gasgemisch Ober dem abgefullten Zerk!einerungsgut bi!den kann, wird 
insbesondere verstanden, dass sich in einem Transportbehalter in Form eines 
50NUterbehalter, der zur Hame (bezogen auf sein Volumen) mit dem Zerkleine-

5 rungsgut gefum lst, innerhalb von einer Woche bei so~c und i 013 hPa kein 
zundfahiges Gasgemisch bi!clet. Ob das Kriterium ertuflt ist, wird in Vorversu­
chem ermittelt Biklet sich ein zllndfahiges Gasgemlsch, muss das Trocknen !an­
ger und/oder bei niedrigerem Druck durchgefuhrt warden. Die Vorversuche wer­
den so !ange wiederho!t, bis eine Trocknungsdauer und/oder ein Trocknungs-

10 druck ermfttelt ist, bei der das Merkmal bel elnem Testsatz von drei Transport~ 
behaHer fur alle drel TransportbehaUer erfullt ist. 

Vorzugsweise wird das Zerkleinerungsgut so lange getrocknet, bls ein ElektroN 
!ytgehalt im Zerkleinenmgsgut so klein ist, dass elne elektrochemlsche Reaktion 

15 unmoglich ist !n anderen Worten isl der E!ektrolytgehalt kleiner als ein Schwe!­
!enwert, wobei der Schwe!lenwert so gewah!t ist, dass die Zef!spannung bei Un­
tersch reiten dieses Schwellemverts auf hochstens ein Viertel abgesunken isL 
Dieser SchweHenwert wird beispielswerse dadurch bestimmt, dass die Ze!len-­
spannung einer Batterie in Abhangigkeit vom Etektrolytgehall bestlmmt wird. 

20 Kurz vor dem Erreichen des Schwellenwerts bricht dle Ze!lspannung zusammen, 
das heif1t, dass sie um zumindest 75% absinkt. 1st der Schwellenwert unter­
schriUen, enthalt die Batterie so wenfg Elektrolyt, dass ln guter Naherung kelne 
elektrochemische Reaktion mehr m6glich ist. 

25 Vorzugsweise wird das Zerkleinerungsgut so !ange getmcknet, dass elne Menge 
von 50 kg an Zerkieinerungsmateria!, das kompaktiert in elnem 50 liter~Fass 
enthalten ist, keine oder elne nur so geringe Warmeentwicklung zeigt, dass ein 
thermisches Durchgehen, also eine thermisch induz!erte KeHenreaktlon, fOr zu­
mlndest zwei Monate ausgesc:hlossen fst und dass eine etwaige Wasserstoff-

30 Entwick!ung zudem so gering ausgeb!ldet ist, dass nach zwei Wochen kein 
Oberdruck entsteht, wenn zu Begi nn ein Unterdruck von 500 hPa herrscht. 

Gunstig lst es, wenn das Zerkleinerungsgut so !ange getrodmet wird, bls der 
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E!ektrolytgeha!t an organischen Komponenten, dte bei ao~c fluchtig sind, hochs-­
ten 3 Gew.-%), hochstens lnsbesondere 2 Gew.-%, besonders bevorzugt hochs­
tens 1,5 Gew.-%, betragt. 

5 Vorzugsweise wird das Trocknen so lange durchgefOhrt, dass der akkumu!ierte 
Geha!t an organischen Karbonaten aus dem E!ektro!yten, die bei 80°C fWchtig 
sind, in der Atmosphare Ober dem Zerkleinerungsgut 3 VoL-% unterschreiteL 

lnsbesondere wird das Trocknen so Jange durchgefuhrt, bis der Gehalt an Koh­
m !ensauredimethylester 4 Vol.-%, insbesondere 3 Vol.~%, unterschreitet und/oder 

der Gehaft an Cyclohexy!benzo! 1 VoL-'Yo, insbesondere 0,5 VoL-%, unterschrei~ 
tet 

Vorzugsweise erfof gt das Troe kn en unmitte!bar nach dem Zerkleinem. Hierunter 
15 i,,vkd insbesondere verstanden, dass zwischen dem Beginn des Zerldeinems der 

Batterien und elem Zeitpunkt, zu dem zumindest ein Tei! des dadurc:h entstande­
nen Zerkf einerungsguts anfangt zu Trocknen, hochstens funf M1nuten betragt, 
insbesondere hoc:hstens eine Minute. Durch die schnelle Trocknung nach dem 
Zerkleinem wird die Masse an Material klein gehalten, die potentiefl elektroche-

2-0 misch reagieren konnte, zudem wird die elektrochemische Reaktionszelt potenti~ 
el!er exotilermer Reaktlonen ldeln gehalten. Das senkt das Rislko fur die Anlage 
und die Umgebung. 

Besonders gunslig ist es, wenn das Vakuum mittels einer Strahlpumpe erzeugt 
25 wird. Strahlpumpen slnd, 1nsbesondere ber geeigneter Wahl des Strahlmediums. 

weitgehend unempfind!ich gegen aggressive abzupumpende Gase. Gunstlg ist 
es, wenn das Strahlmedium, das eine F!Ossigkeit ist, einen pH-Wert von zumin~ 
dest 8, lnsbesondere von zumindest 9, belspielsweise zumindest 12, hat ln die~ 
sem Falf konnen slch unerwunschte Bestandteile des Gases, das abgepumpt 

30 wird, zersetzen oder zu wenlger schad!ichen Substanzen reagieren. So kann 
beispielswelse Kohlensauredimethylester und/oder Koillensaureethylmethylester 
durch eine Verseifungsreaktion abgebaut werden. Etwaig im Strah!enmedium 
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enthaftener Fluorwasserstoff kann im basischen Milieu in einer Saure-Base-Re­
aktlon zu einem ungefahr!lchen Salz umgesetzl werden. 

Vorzugsweise enthalt das Strahlenmedlum eine Fluor fal!ende Substanz. Bei-
5 splelsweise kann das Strahlenmedium Natriumkarbonat oder Calziumkarbonat 

enthalten, Die bei der Reaktion mlt einer Fluorverbindung, insbesondere F!uor­

wasserstoff, entstehenden Salze werden vorzugsweise abgetrennt, insbeson­
dere abgeflltert oder aussedimentiert. Auf diese Weise wird zumindest weltge­
hend verhindert, dass F!uorwasserstoff oder andere glftige fluorhaltige Verbin,. 

10 dungen in die Umgebung abgegeben werden konmm, 

15 

Vorzugsweise erfo!gt das Trocknen bei einer Temperatur von h6ct1stens 80""C. 
ln diesem Fall entsteht kaum F!uorwasserstofL Das erhoht dfe lebensdauer der 
BaUerie-Verarbeitungsan!age und verrlngert die UmweHgefahrdung. 

Gemaf1 einer bevorzugten AusfOhrungsForm umfasst das Verfahren die Schritte 
des Kondensierens von Bestandteflen des Elektrolyten durch Abkuh! en und/oder 
Druckerhohen, sodass eln Elektro!ytkondensat entsteht Beisplelsweise wird das 
Kondensieren an elner Stelle durchgefuhrt, die bezuglich des Gasflusses zwi-

20 schen dem Trockner und der Vakuumpumpe !iegt Varn Trockner kommende 
Gase mussen daher in diesem Fan zunachst einen Kondensator passieren, be­
vor sie zur Vakuumpumpe ge!angen konnen,. Das fOhrt dazu, dass gasformiger 
Elektrolyt, der in dem Gas vorliegt, das beim Trocknen entsteht, zumindest zu 
einem uberwiegenden Teil im Kondensator abgeschieden wird, bevor das ver~ 

25 bleibem:le Gas zur Pumpe ge!angL So kann Elektrolyt zuruckgewonmm werden. 
Zudem verrfngert slch der Gasstmm durch die Vakuumpumpe, was deren Le~ 
bensdauer ver!angert und deren Energieverbrauch reduziert. 

Gemaf1 einer bevorzugten Ausfuhrungsform umfasst das Verfahren a!temativ 
30 den Schritt der Gasreinigung durch Adsorption der fluchtigen organischen Be­

standteUe an einem AktivkohmHer vor oder nach der Verdichtereinhelt 
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Vorzugsweise umfasst das erffndungsgemaf1e Vertahren altemativ oder zusatz­

!lch den Schritt eines Reinlgens des Gases, das beim Trocknen entsteht, bevor 

dleses die Vakuumpumpe erreichL Das kann beisplelsweis:e auch dadurch erfol­

gen, dass das Gas einen Akthtkohlefilter und/oder einen Filler pass[ert, in dem 

5 mit Fluorwasserstoff reagierende Substanzen enthalten sind, beisplelsweise ein 

Ca!ziumsa!z wie Calziumkarbonat oder eln Kaliumsalz wie Kaliumkarbonat 

Vorzugswelse umfasst das erfindungs:gemai1e Verfahren den Schritt elm~s 
Trocknens bei einer Trocken-Temperatur und fur eine Trocken-Dauer, die so ge-

10 wahH sind, dass sich der Binder, der Aktivmateria! der Llthlum-Batterie an e!nen 

Trager bindet, zumindest zum uberwiegenden Teit zersetzt. Gunstig ist es, wenn 

dies:er Trocknungsschritt, der auch als Hochtemperatur-Trocknen bezelchnet 

werden kann, raumllch getrennt von einem ersten, oben beschrlebenen Trock­

nungsschritt durchgefuhrt wird. Der letztgenannle Trocknungsschritt kann auch 

15 als Nredertemperatur-Trocknen bezeichnet werden, 

Vorzugsweise wird das Hochtemperatur-Trocknen, bei dem slch der Binder zer­
setzt, so durchgefuhrt, dass die entstehenden Zersetzungsgase sich nicht mit 

den Gasen mischen, die beim Niedrfgtemperatur-Trocknen entstehen. Es ist 

20 mogHch, dass das Hochtemperatur-Trocknen und das Niedertemperatur~Trock­

nen bei unterschiedlichen Drucken erfolgt Beispie!sweise kann das Hochtempe­

ratur-Trocknen bei Normaldruck erfo!gen. 

Unter dem Aktivmaterial wird der Stoff verstanden, der be!m Betrieb der Batte~ 

25 rien e!ektrochemisch reagiert Unter dem Trager fur das Aktivmaterial wird lns­

besondere eine Tragerfo!!e verstanden, auf der das Aktlvmaterial in Form von 

Partikeln aufgebracht ist. Beispielsweise handelt es sich bei der Tragerfo!le um 

eine Folie aus Aluminium oder eine Aluminium!eglerung. Der Binder ist der Stoff, 

der das Aktivmaterial mft dem Trager verbindet, befsple!sweise enthaU der Bin~ 
30 der Po!yviny!idenfluorid. 

GOnstig ist es, wenn beim Zerkleinem der Batterien flussiger Stickstoff zugege~ 
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ben win:L Das kOhli die Batterien, die Zerldeinerungsmaschine und das Zerklei­
nerungsgut und verdrangt zudem Sauerstoff und Wasserdampf aus der Atmo­
sphare. 

5 Gunstlg ist es, wenn das Zerkleinem bel dem Wasserdampf-Partia!druck van 
hochstens 20 Pa und/oder einem Sauerstaff-Part,al van hochstens 40 hPa, ins~ 
besondere hochstens 15 hPa erfolgt 

Gema/1 elner bevorzugten Ausfuhn.mgsform umfasst das Verfahren die Schritte 
1 o elnes Entnehrnens des Zerkleinerungsguts aus dem Transportbeha!ter, eines 

Abtrennens von Harttei!en und/oder eines Separierens van Aktivmaterial vam 
Trager, insbesondere durch eine zweite Zerk!elnerungsstufe und/oder luftstrah!­
sieben, sodass eine Aktivmaterialfraktion und elne Tragerfaktlon entstehen, und 
elnes getrennten Verpackens von Aktivmaterialfraktion und Tragenraktion in je-

15 weilige Transportbeha!tnisse. Gunstig ist es, wenn diese Transportbeha!tnisse 
luftdfcht ausgeblldet sind. Durch das Trennen van Aktivmaterialfraktion 1.md Tra~ 
gerfraktfon 1st ein Transport in der Regel ohne Genehmigungen mog!ich. Ein 
weHerer Vortei! ist, dass derartig getrennte Fraktionen m.1r eine geringe Gefahr­
dung darstel!en. 

20 

Das Entnehmen des Zerklelnerungsguts aus dem Transportbehaiter erfofgt 
vorzugsweise unter Vakuum undloder unter Schutzgas. 

Es ist mog!ich, nicht aber notwendig, dass das Zerkleinerungsgut unter Va-
25 lmum in den Transportbehalter abgefullt wird. Gunstlg ist es. wenn der Trans­

portbehaiter ein Vakuumbeha!ter 1st, insbesondere ein evakuierter Vakuumbe­
haUer, sodass im Transportbehalter nach dem VerschHeBen ein Unterdruck oder 
Vakuum herrscht Altemativ kann der Transportbehalter mit einem !nertgas ge­
fOllt werden. 

30 

In einer bevorzugten Batterie-Verarbeitungsan!age sind die Trennungselnheit 
und die Trockenvorrichtung in einem gemeinsamen Standard°Container Emge­
ordnet. Das hat den Vortef!, dass die BatterieNerarbeitungsanlage besonders 
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elnfach transportiert werden kann, 

Die Trockenvorrichtung ist eingerichtet zum Trocknen des Zerk!einerungs­

guts fur eine so !ange Zeit, bis ein Elektrolytgehalt so k!eln ist, dass eine e!ektro-

5 chemische Rea kt ion unmogl ich ist Wird die Trockenvorrichtung im ChargenbeN 

trieb betrieben. was eine mog!iche AusfOhrungsform darstem, so wird das Trock0 

nen belsplelsweise fur eine vorgegebene Zeitspanne durchgefuhrt. Altemativ 

oder zusatzfich wird der Gehalt an organischen Substanzen, beispie!sweise an 

organischen Carbonaten, in der Atmosphare in der Trockenvorrlchtung kontinu-

10 ierlich gemessen und das Trocknen beendet, wenn eine vorgegebene Schwel· 

!enNKonzentration unterschritten wird, 

Gemaf1 einer bevorzugten Ausfuhrungsform umfasst die Batterie-Verarbei­

tungsanlage, insbesondere die Vakuuman!age, einen Kondensator, der einge-

1 S richtet ist zum Kondensieren von organischen Bestandteflen der Atmosphare im 

Trockner, insbesondere von organischen Carbonaten, beispielsweise von D!me­

thylcarbonat, Ethy!methy!carbonat und/oder EthytencarbonaL Vorzugsweise ist 
der Kondensator in Materialfiussrichtung vor einer Vakuumpumpe angeordnet, 

mitte!s der der Trockner evakuiert wird, Gunst!g ist es, wenn der Kondensator 

20 gekuhH ist, vorzugsweise auf eine Temperatur von hochstens 90"'C, vorzugs­

weise hochstens BO"C, insbesondere h6chstens 70~c, Um den Kuhlaufwand 

ktein zu Maiten wkd der Kondensator, sofem er gekuh!t wird, auf elne Tempera­

tur von zumindest -1 O"'C, insbesondere zumindest 1 O "C, gekuhlt 

25 Gunstig ist es, wenn die Trockenvorrichtung ein Ruhrwerkzeug aufweist, bei­

spie!sweise einen Ankerruhrer oder einen Stabruhrer, dessen ROhrstabe quer zu 

einer Ruhrwelle angebracht sein k6nnen. Altematrv oder zusat:dich lst das Ruhr~ 
werkzeug ein externes Ruhr.verkzeug, das den Trnckner a!s Ganzes bewegt 

30 Vorzugsweise besitzt die Batter!eNerarbeltungsanlage eine Vakuumanlage, die 

mit der Trockenvorrichtung zum Erzeugen elnes Vakuums !n der Tmckenvorrich­

tung verbunden ist Besonders gunstig lst es, werm auch die Vakuumanlage im 

Standard-Container angeordnet ist Bei dem Standard-Container handelt es sich 
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vorzugsweise um einen Container nach ISO-Norm 668, vorzugweise um einen 

40-Fur!.-Container oder einen 20°Ful!i°Container. 

Beispielweise umfassl die Vakuumanlage eine Strah!pumpe, bei der ein Strah!-
5 medium zum Erzeugen des Unterdrucks verwendet wird. 

Vorzugsweise umfasst die Batterie-Verarbeitungsanlage e1ne Hartmetailabtrenn-­
vorrichtung und/oder eine leichtfraktionabtrennvorrichtung , eine Separiervor­

richtung, tnsbesondere eine Klassiervorrichtung, zum Separieren von Aktivmate--
10 rial vorn Trager, lnsbesondere durch eine zwelte Zerkleinerungsstufe und/oder 

luftstrahfsieben, sodass eine AkHvrnateria!fraktion und eine TragerfrakHon ent­

steht, und eine zweite Abfullvorrichtung zum getrennten Abful!en von Aktivmate­
rialfraktion und Tragerfraktkm. Gunstlg ist es, werrn diese Abfu!lvorrichtung zum 
Abfullen unter Unterdruck und/oder unter lnertgas ausgebildet lst. 

15 

Unter einer Hartmetal!abtrennvorrichtung wird insbesondere eine Vorrichtung 
zur Abtrennung von Fragrnenten peripherer Bestandter!e des Betriebssystems, 
der BatteriezeUhO!le und der Strom-!<ontakte verstanden. Belspielsweise um­

fasst die Hartmetaliablrennvorrichtung eine Magnetseparationsvorrichtung 

20 und/oder einen Sichter, insbesondere einen Querstromsichter und/oder einen 
Zickzack-Sichter. Unter der Separiervorrichtung wird f nsbesondere elne Vorrlch~ 
tung zum zur Abtrennen der Separatorfo!ie verstanden. 

Die leichtfraktionabtrennvorrichtung umfasst vorzugsweise einen Zickzack-Sich-
25 ter und/oder elnen lufttrenner, wobei es gunstig !st, wenn die Luft im f<reislauf 

gefuhrt wird. Das reduzlert dle Staubexpositlon der Umwe!t mit gesundheits­
schad!lchem Staub, 

Vorzugsweise sind die zweite AbfOl!vorrichtung und die Separiervorrichtungen in 
30 einem gemeinsamen Standard-Container angeordnet, beispie!swelse lm oben 

beschrieben ersten Standard-Container, oder eh1em zweiten Standard-Contai­
ner. Gunstig ist es, wenn der Container staubdicht gekapselt Jst. 
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Vorzugsweise umfasst die Batterie.Verarbeitungsanlage eine Schleuse zwi­
schen der Zerkleinerungseinheit und der inaktivierungsvorrichtung, lnsbeson­
dere der Trocknungsvorrlchtung. Beispieiswelse handelt es sich um eine Ze!ien~ 
radschleuse. Durch die Schieuse wird der Sauerstoffeintrag in die lnaktivie-

5 rungsvorrichtung, insbesondere die Trocknungsvorrichtung, verminderL 

lm Folgenden wird die Erfindung anhand der beigefugten Zeichnungen naher er­
r autert. Dabei zeigt 

10 Figur 1 ein Ablaufdiagramm eines erfindungsgemaf!en Verfahrens, 

Figur 2 

15 Figur 3 

einen Querschnltt durch eine enindungsgemaBe Batterie-Verarbei­

tungsanlage und 

einen Querschnitt durch weitere, optionale Bestandteile einer erfin­

dungsgemaBen Batterie-Verarbeitungsanlage. 

Figur 1 zefgt das Ablaufdiagramm elnes erfindungsgemaP.ien Verfahrens. Zu­
nachst werden Batterien 10.1, 10.2, ... , insbesondere Batteriesysteme beste~ 

20 hend aus mehreren Batteriemodulen oder Batteriestacks, weh::he wlederurn aus 
mehreren Batteriezenen bestehen, in einer Entladeeinheit 12 entiaden. Danach 
folgt an elner Demontagestation 14 die Demontage der Batterien 10, wenn diese 
erforderiich ist, wei! die Batteriesysteme ansonsten aus geometrischen oder gra-­
vlmetrischen Grunden nicht in die Zerk!einerungseinhelt befordert werden kon-

25 nen. Dazu werden die Batteriesysteme geoffnet und soweit demontlert, dass die 
Module/Stacks einzeln entfemt werden konnen. Gegebenenfa!is konnen auch 
die Zellen von der Ansteuerelektronik getrennt werden, Die entstehenden Un­
tereinheiten (Mod1.ile/Stacks) und/oder Zet!en HU, 16.2, ... werden einer Zer­

kleinerungseinheit 18 zugefuhrt, die beispielsweise elne Rotorschere mit einem 
30 Rotor und einen mit Statoren oder mehreren Rotoren, oder eine Schneidmuhle 

ma elnem Rotor und mehreren Rotoren umfasst 

Die Zerk!elnerungseinheit 18 zerk!einert die Batterien 1 O unter Schutzgas 20, 
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das beispiefsweise einer Schutzgasf!asche entnommen wird. Alternativ oder zu­
satzllch kann flusslger Stickstoff aus elner Flusslgstickstoffquel!e 19 zugedust 
werden. Bei dem Schutzgas kann es sich beispie!sweise um Stickstoff, ein Edel 0 

gas, Koh!endimdd, Lachgas oder ein sonsUges, vorzugweise nicht giftiges Gas 
5 handeln. 

Beim Zerkleinem entsteht ZerkJelnerungsgut 24, das einer !naktivierungsvorrich­
tung in Form einer Tmckenvorrichtung 26 zugefuhrt wird. Zwischen der Zerklei 0 

nerungseinheit 18 und der Trockenvorrichtung 26 ist eine Schleuse 28 angeord 0 

10 net, dle sowelt gasdicht ist, dass dle DruckvorricMung 26 in guter Naherung von 
der Zerkleinerungseinheit 1 a gasdicht getrennt isL 

Die Trockenvorrichtung 26 1st mit einer Vakuumanlage 29 verbunden, die eine 
Vakuumpumpe 30 aufweist und ein Vakuum erzeugt. !n der Trockenvorrichtung 

15 26 herrscht ein Druck P26 von p26 ~ 100 hPa, vorz:ugsweise 50 t1Pa. Es sei da­

rauf hingewiesen, dass im Rahmen der vor!iegenden Beschreibung unter einer 
Vakuumpumpe insbesondere ganz al!gemein eine Vorrichtung verstanden wird, 
die ein Vakuum erzeugt. Es lst dabel moglich und bevorzugt, nicht aber notwen­
dig, dass die Vakuumpumpe g!eichzeitig als Verdichter wirkt, so dass von ihr 

20 Gas unter einem Druck abgegeben wird, der gr6f1er ist a!s der Umgebungs­
druck. 

!n dem in Figur 1 gezeigten Fa!! handelt es sich bei der Vakuumpumpe um einen 
Verdichter, der Gas 31, das in der Trockenvorrichtung 26 vor!iegt, ansaugt und 

25 verdichtet Af temativ oder zusatzlich kann d!e Vakuumanlage 29 eine Strahl­

pumpe aufweisen, bei der ein Strahimedium in Form einer FHisslgkeit mit hoher 
Geschwindigkeit durch Venturi-Dose geleitet wkd. Das Strahfmedium ist alka­
!isch und hat einen pH 0 Wert von zumindest pH 13 und ist beisple!sweise elne 

10%ige Kallumhydroxidlosung< 

30 

Die Vakuumanlage 29 umfasst eine Gasreinlgungsvorrichtung 32, die zwischen 
der Trockenvorrichtung 26 und der Vakuumpumpe 30 angeordnet ist und die Im 
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vorliegenden FaH einen Kondensator 34 undloder einen Aktivkohlefiiter 36 um~ 
fasst Der Kondensator wird bei einer Temperatur von ~10 "C betrieben, so dass 
Kohlensauredimethylester und Kohtensaureethy!methylester kondensieren und 
in e!nen Kondensatbeha!ter 38 abgegeben werden kormen. Zudem w!rd etwaig 

5 vorhandenes Wasser ausgefroren. Ein Steuerventii 40 ist ausgebildet zum Off~ 
nen, Wf.H"H'l der Druck p2s zu gror.. wird und zum Zufahren, wenn der Druck P2G zu 
ktein wird, das hefr1t, dass ein vorgegebener SchweHenwert unterschritten wlrd. 

Vorzugsweise rst das Trocknungsgut wahrend der Trocknung bewegt. Dies kann 
1 O beispielsweise durch Ruhren mH einem Ruhn.verkzeug 41, wre einem Ankerruh­

rer oder einem StabnJhrer mit senkrecht zur Ruhrwe!!e angebrachten Staben 
passieren. Alternativ durch einen bewegten Trocknungsbehalter. 

Durch das Trod.nen des Zerklelnerungsguts entsteht lnaktlviertes Zarkielne-
15 rungsgut 42, das einer Abfullvorrichtung 44 zugefuhrt wird, Dort wird das inaktl­

vf erte Zerklelnerungsgut 42 unter Vakuum und/oder unter Schutzgas in einen 
Transportbeha!ter 46 abgefuilt. Der Transportbehalter 46 ist vorzugsweise gas­
dicht. Es ist mog!ich, nicht aber notwendig, class der Transportbeha!ter 46 vor 
dem Abtransport mit !nertgas aufgemm wird, so dass er unter Normaldruck 

20 steht AHernativ ist es auch mogllch, dass der TransportbahaUer unter Vakuum 
verschlossen und transporUert wird. Es ist moglich, dass alternativ zum Trans­
portbehalter eine vakuumverschweiBte Folle, beispiersweise elms A!uminlumver­
bundfolie, gewah!t wird. 

25 Ober erne Spi.Hls!tung 48 wird der Zer!deinerungseinheit 18 Schutzgas 20 von 
der Vakuumpumpe 30 zugefuhrt Arbeitet die Vakuumpumpe 30 wie lm vor!le~ 
genden FaH, der eine bevorzugte Ausfuhrungsform darstem, zudem ats Kom­
pressor, kann das Scilutzgas auf eine Druckgasflasche 50 gezogen werden. Al­
lemativ oder zusatz!lch kann das Schutzgas 20, gegebenenfalls nach zusatz!i-

30 char Reinigung, in die Umgebung abgegeben werden. 

Figur 2 zeigt schematisch einen Querschnitt durch eina erfinclungsgemaf!.e Bat­
terie-Verarbeitungsantage 52, die einen Standard-Contafner 54 aufweist, in dam 
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die Zerk!einerungseinheit 18, die Tmckenvorrichtung 26 und die Abftir!vorrich­

tung 44 angeordnet sind. Hinter der Zerk!einerungseinhelt 18 ist eln erster gas­

dichter Ferderer 56 angeordnet, der beisp!elsweise eine Forderschnecken oder 

einen Rohrkeltenforderer umfasst. Der erste Ferderer 56 fordert das Zerk!eine-

5 rungsgut 24 zur Trockenvorrichtung 26, die mit der in Figur 2 nicht sichtbaren 

Vakuum-Erzeugungsvorrichtung verbunden ist. In Materlalstromrichtung hinter 

der Trockenvorrichtung 26 1st ein zweiter Forderer 58 angeordnet, der vorzugs­

weise ebenfa!!s gasdlcht ausgebildet ist und eine Forderschnecke oder elnen 

Rohrkettenforderer enthalten kann. Der zweite Ferderer fordert das inaktlvlerte 

10 Zerldeinerungsgut 42 zur Abful!vorrichtung 44, 

Figur 3 zeigt optlonale, in der vorliegenden Ausfuhrungsform vorhandene Ein­

heiten der erf!ndungsgerna8.en Batterie-Verarbeitungsaniage 52, die einen Auf­

schlusszerklelnerer 60 sowie einen Sichler 62 umfasst. Der Aufschlusszerk!ei-

15 nerer 60 enthalt eine Transportbehalter-Ent!eervorrichtung 64, mitte!s der aus 

dem Transportbehalter 46 inaktiviertes Zerkleinerungsgut 42 entnommen war­

den kann. Der Aufschlusszerkieinerer 60 erzeugt Aufschlussmaterial 66, das 

dem Sichter 62 zugefuhrt wird. Es kann sich bei dem Sichter beispielsweise um 

einen Zickzack-Sichter hande!n. 

20 

Vorzugsweise umtasst die Batterie-Verarbeitungsan!age 52 einen Zerk!einerer, 

der vorzugsweise lrn Materiamuss vor der Kfassiervorrichtung 74 steht und e!n 

schne!! laufendes Zerklelnerungswerkzeug entha!t, wobei eine Rotorumfangsge­

schwindlgkeit gror!ier ist a!s i m/s, vorzugsweise gr611er als 1 O mis. Dieser Zer-

25 kleinerer zerkleinert das Zerkleinerungsmaterial und beansprucht es mecha­

nisch so, dass sich die e!ektrochemisch aktive Beschichtung mindestens teil­

weise vom Trager iost. Das Vorhandensein efnes solchen Zerk!elnerer ist ein a!l­

gemeines bevorzugtes Merkmal einer erfindungsgemM,en Batterie-Verarbel­

tungsanlage. 

30 

Im Sichter entstehen eine Lefchtfraktion mlt Separatorfo!ie und fefnem Beschich­

tungsmaterial und elne Schwergutfraktion mit Tragerfo!ien (Aluminium- und Kup~ 

Fer) mit groG.erem !eicht anhaftender Besci1ichtung. Beide Fraktionen werden auf 
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jeweils ein Sieb zur weiteren Trennung in Beschichtung und Separatorfolie be­

zlehungsweise Beschichtung und Meta!lfo!ien gegeben. Ole antstehenden Frak­

tionen werden getrennt weiter verarbeitet 

5 Das Aufschf ussmateria! 66 wird dem Sichter 62 mittels einem dritten Forderer 68 

zugefuhrt. Ein vierter Ferderer 70 fuhrt gesichtetes Material 72, insbesondere 

das Material der Leichtfraktion, das den Sichter 62 ver!asst, einer Klasslervor­

richtung 74 zu. Die Kiassiervorrichtung 74 umfasst vorzugsweise eln Luftstrahf­

sieb, das g!eichzeitig ais Trernworrichtung zum Trennen des Aktivmaterials von 

10 dem Trager fungiert Durch das Trennen entsteht eine Aktivmaterialfraktion 76, 

die in ern Transportbehaltnis 78 abgemm wird. 

Es entsteht zudem eine Tragerfraktion 80, die in der vorliegenden AusfOhrungs­

form mit einem funften Ferderer 82 e!ner Abfuf!einheit 84 zugeri.ihrt wird, die die 

15 Tragerfraktlon 80 ln einen Beha!ter 86 mm. Die Abfu!leinheit 84 ist zusammen 

mit einer zweiten Abfuileinheit BB Teil einer zweiten Abfutlvorrichtung. 
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Bezugsieistenliste 

iO Batterie 50 Druckgasfiasche 

12 Ent!adeelnheit 52 Batterie-Verarbeitungsan!age 

14 Demotagesstation 54 Standard-Container 

16 Zelle 56 erster Ferderer 

H:l Zerk!einerungseinheit 58 zweiter Forderer 

19 F!ussigstickstoffque!!e 

60 Aufsch lusszerkleinerer 
20 Schutz.gas 

62 Sichter 
22 Schutzgasffasche 

64 Tran sportbeha !ter 0 

24 Zerkleinerungsgut Entleervorrichtung 

26 Trockenvorrichtung 66 Aufsch!ussmateria! 

28 Schleuse 68 dritter F6rderer 

29 Vakuuman!age 

70 vierter Ferderer 

30 Vakuumpumpe 72 gesichtetes Material 

31 Gas 74 K!assiervorrichtung 

32 Gasreinigungsvorrichtung 76 Aktlvmaterla!fra ktion 

34 Kondensator 78 T ransportbehaltn is 

36 Aktivkohlafi!ter 

38 Kondensatbehalter 80 Tragerfraktion 

82 fOnfter Forderer 

40 Steuerventll 84 Abfu!!einheit 

41 Ruhrwarkzeug 86 Beh~mer 

42 inaktives Zerkleinerungsgut 88 zwe1te Abfu!!einheit 

44 Abfullvorrichtung 

46 TransportbeM!ter p Druck 

48 Spufieitung 
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Patentanspruche. 

1. Verfahren zum Behandeln gebrauchler Batterien (10), insbesondere 

5 Uthfum-Batterien, mit den Schrltten: 

(a) Zerkleinern der Batterien (10}, sodass Zerk!einerungsgut (24) erha!ten 

wlrd, 

(b} lnaktivieren des Zerkleinerungsguts (24 ), sod ass ein inaktiviertes Zer­

kleinerungsgut (42) erhalten wird, und 

10 {c) Abfu!len des inaktivierten Zerk!einerungsguts (42) fn einen Transport-

beha!ter (46), 

dadurch gekennzeichnet. dass 

(d} das !naktivieren durch Trocknen des Zerkleinerungsguts (24) eriolgt 

15 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das Zerkleine­

rungsgut {24} solange getrocknet wird, bis ein Elektrolytgehalt so ldein ist, 

dass eine erektrochemische Reaktlon unmogiich lst 

3. Verfahren nach elnem der vorstehenden Anspruche, dadurch gekennzeich~ 

20 net, dass das Trocknen unter Vakuum erfolgt 

4. Verfahren nach einem der vorstehenden Anspruche, dadurch gekennzeich­

net, class 

das Vakuum mitte!s einer Strahlpumpe erzeugt wird und 

25 ef n Strahlmedium der Strahlpumpe 

e1nen pH~Wert von zumindest 8, insbesondere 9, hat und/oder 

eine Fluor fa!!ende Substanz entha!t 
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5. Verfahren nach einem der vorstehenden AnsprOche, gekennze1chnet durch 

die Schritte: 

(e) Entnehmen des Zerkleinerungsguts (24) aus dem Transportbehal­

ter {46), 

5 {f} Abtrennen von HartteHen und/oder 

Separieren von Aktivmaterial vom Trager, 1nsbesondere durch Luft~ 

strahlsieben oder durch eine zweite Zerk!einerungsstufe, sodass eine 

Aktivmaterialfraktion {76} und eine Tragerfraktion (80} entsteht, und 

(g) getrenntes Verpacken von Aktivmaterialfraktion (76) und Tragerfrak-

10 tion (80) in Transportbehaltnfsse (78). 

6. Verfahren nach einem der vorstehenden Anspruche, dadurch gekennzeich­

net, dass das Trocknen des Zerkleinerungsguts erst beendet wird, wenn 

sich nach Beenden des Trocknens !min entzum:lliches oder explosives Gas-

15 gemisch Ober dem abgefullten Zerkleinerungsgut mehr bi!den karm und/o­

der werm das Zerkleinerungsgut so trocken ist, dass :sich im Transportbe­

haHer oder wahrend der Weiterverarbeitung ein entzund!lches oder explosi­

ves Gasgemisch ergeben kann. 

20 7. Batterie-Verarbeitungsanlage zum Behandeln gebrauchter Batter1en, insbe­

sondere Uthium-Batterien, mit: 

(a) einer Zerkleinerungsefnhelt (18) zum Zerkleinem der Batterien (10), 

sod ass Zerkleinerungsgut {24} erhaHen wird, 

(b} einer !naktivierungsvorrichtung (26) zum lnaktivieren des Zerkleine-

25 rungsguts (24) und 

30 

{c) einer Abfullvorrichtung (44) zum Abfulren des inaktivierten Zerkleine­

nmgsguts (24) in einen TransportbehaHer (46}, 

dadurch gekennzeichnet, dass 

(d} dle lnaktivierungsvorrichlung eine TrockenvorrichtLmg (26} umfasst 

und 

(e) die Batter!e~Verarbeitlmgsanlage eine Vakuumanlage, die mit der Tro­

ckenvorrtchtung {26) zum Erzeugen eines Vakuums in der Trocken­

vorrichtung {26) verbunden ist, aufweisL 
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lt BaUerie-Vararbeitungsanlage nach Anspruch 7, dadmch gekennzeichnet. 

dass die Trockanvorrichtung (26) eingerichtet 1st zum Trocknen des Z:er­

k!einenmgsguts (24) so!ange, bis ein E!ektro!ytgehalt so klein lst, dass aine 

S eiektrochemische Reaktion unmog!ich ist. 

9, Batterie~Verarbeih.mgsanlage nach Anspruch 7 oder 8, dadurch gekenn­

zeichnet, class 

die Zerk!einen.mgseinheit und die Trockenvorrichtung (26) in einem Si:an-

1 O dard-Container (54) angeordnet sind, 

10. Batterie-Vernrbeftungsan!age nach einem der Anspruche 7 bis 9, gekenn­

zeichnet durch eine Vakuuman/age, die mit der Troc:kenvorric:htung (26) 

zum Erzeugen elnes Vakuums in der Tmckenvorrrchtung {26) verbunden 

15 ist. 

11. Batterie-Verarbeitungsanlage nach Ansprnch 10, dadurch gekennzeichnet, 

class 

- die Vakuumanlage (29) eine Strahlpumpe mit einem Strah!medium um-

20 fasst, 

- das Strah!medium im Kreis gefUhrt !st und 

- das Strahlmedium eine mit Fiuorwasserstoff reagierende Substanz ent-

M!t 

25 12, Batterie-Verarbeih.mgsanlage nach einem der Anspruche 7 bis 11, gekenn" 

zeichnet durch 

- efne Hartmetallabtrermvorrichtung und/oder eine leichtfraktionsabtrenn­

vorrichtung, 

- elne Separiervorr!chtung, insbesondere eine Klassiervorrichtung (74), 

3U zum Separieren von Aktivmaterial vom Tri:liger, insbesondere durc:h Luft­

strah!sieben und/oder durc:h eine zweite Zerkleinenmgsstufe, sodass 

eine Aidivmaieria!fraktion (76) 1.md aine Tragerfraktion entsteht, insbe­

sondere Aluminium~ um:! Kupferfo!ien, und 

BERICHT!GTES BLATT (REGEL 91) !SA/EP 
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N elm:: zweite Abfu!!vorrichtung (44} zum getrermten Abfullen von Aktivma~ 
terialfraktlon (76} und Trageriraktlon (80}, insbesondere A!uminiumN und 
Kupferfo!ien. 
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Method for the treatment of used batteries, in particular rechargable 

batteries, and battery processing installation 

The invention refers to a method for the treatment of used batteries, in particular 

5 used lithium batteries, such as lithium ion batteries, with the steps 

10 

(a) comminuting the batteries such that comminuted material is obtained, 

(b) inactivating of the comminuted material such that an inactive comminuted 

material is obtained, and (c) filling a transport container with the inactive 

comminuted materiaL 

According to a second aspect, the invention refers to a battery processing 

installation for the treatment of used batteries, in particular for the treatment of 

used lithium batteries with (a) a comminuting device for commlnuting the 

batteries such that comminuted material is obtained, (b) an inactivation device 

15 for inactivating the comminuted material and (c) a fi!iing device for filling a 

transport container with the inactivated comminuted material. 

US 2005/0241943 A 1 describes a method for processing used batteries in 

which the batteries are heated prior to a comminuting step, thereby destroying 

20 plastic components in the batteries. The disadvantage of this type of procedure 

ls that the remaining components of the batteries may be contaminated with 

degradation products of the plastic. 

DE 10 2012 024 876 A 1 describes a system for transferring transport-critical 

25 electrolyte cells, in which they are initially commlnuted under inert gas and then 

dusted wlth a deactivation powder so as to prevent the ef ectrochemica!iy active 

material from spontaneously combustingc The disadvantage of this is that the 

resulting material still poses a comparatively high hazard potential and that the 

dusting power itself poses a risk of exp!osron and that the formation of a 

30 flammable and explosive atmosphere in the transport container cannot be ru!ed 

out. 

DE 10 2011 11 O 083 A 1 describes a method for recovering active materiaf from 
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a galvanic eel!, in which the galvanic cells are initially mechanically comminuted, 

then pre-dried and subsequently sifted. Finally, the binder is broken down in an 

overt This type of device ls very well-suited to the efficient recycling of !arger 

amounts of galvanic elements. However, for partial load operation, the 

5 construction of this installation is comparatively complex. 

The invention aims to reduce disadvantages of the prior art. 

The invention solves the problem by means of a method according to the 

10 preamble, in which the inactivation occurs at least also by way of drying the 

comminuted material. According to a second aspect, the invention solves the 

problem through a battery processing installation according to the preamble, the 

activation device of whrch comprises a drying device. 

15 The advantage of the invention is that the amount of electrotyte that can be 

obtained from the comminuted material through drying is such that an 

electrochemical reaction is no longer possible, or only to a negligibfy small 

extent. !n addition, no flammable or explosive gas phase forms above the 

battery fragments, as the organic carbonates of the electrolyte have been 

20 removed [from the fragments]. The commlnuted material ls therefore largefy 

inert and can be transported safely, especiaHy if it is packed under vacuum, 

A further advantage is that no additional material has to be added to inactivate 

the commlnuted material. This decreases the complexity of the battery 

25 processing, reduces the weight of the inactivated comminuted material and 

increases the purity in the subsequent separation and recycling steps. !n 

particular, in potential subsequent hydrometallurgicai processing steps, a high 

degree of product purity that does not requfre the input of foreign ions is 

advantageous. 

30 

In addition, it is advantageous that a comminuted material is obtained that 

can be transported safely. The organic carbonate content is preferably so small 

that the formatron of a significant amount of fluorophosphates can be ru!ed out. 
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Fluorophosphates are often strong neurotoxins, the formation of which must be 

reliably prevented. Furthermore, due to the low electrolyte content. it is 

guaranteed that a self-amplifying and intensifying build-up of heat triggered by 

an electrochemical reaction cannot occur. 

Within the scope of the present description, the term drying should be 

understood particularly to mean the removal of at least one solvent in the 

conducUng salt. In particular. the drying is executed such that dimethyl 

carbonate and/or ethyl methyl carbonate is removed. 

The battery should be understood especially to mean a lithium battery. A lithium 

battery is a rechargeable battery whose electrochemical reaction involves lithium 

and/or lithium ions and/or a lithrum compound. 

15 A battery processing installation should also be understood particularly to mean 

a rechargeable battery processing installation for processing rechargeable 

batteries. 

The transport container should also be understood particularly to mean transport 

20 packaging. The transport packaging is preferably sealed by way of a vacuum 

seaL Aluminium composite foil is especially well-suited as transport packaging. 

It ls beneficial if the drying occurs after the comminuting of the batteries. It is 

indeed possib1e and represents a preferred embodiment that the batteries are 

25 exposed to a vacuum when in an uncommlnuted state such that at !east parts of 

the electrolyte vaporise, whereln the resulting gas either escapes through a 

safety valve in the rechargeable battery or the battery is destroyed by the 

pressure difference between the external environment and the internal pressure, 

enabling a vaporising electrolyte to escape. However, since the electrolyte is 

30 predominantly located between tightly wound or stacked and pressed layers of 

electrodes and separators and ln their pores, and it is connected to other 

components of the batteries, this procedure can be very time-consuming. It is 

thus often more beneficial and represents a preferred embodiment of the 
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invention for the batteries to be mechanically comminuted, for example through 

cutting, cropping. impact, separating and/or compressing. This means that a 

larger interface is available for the transition of materials into the gas phase. 

5 The drying may occur by way of vacuum drying, contact drying, convection 

drying and/or infra-red drying. It is favourable if the drying occurs while the 

comminuted material is being agitated and/or circulated. 

Prior to being comminuted, the used batteries are preferably dismantled. This 

10 means that larger battery systems are dismantled into their smaller 

subcomponents, the modules or stacks, or even that the cells which contain the 

electrochemically active material a.re separated from the control electronics. The 

control electronics comprise, for example, semiconductor elements and/or 

sensors and are responsible for the charge control of the batteries. 

15 

According to a preferred embodiment, the drying occurs under vacuum. The size 

of the vacuum is preferably selected such that the vapour pressure of dimethyl 

carbonate at 80"C, especially at 70"C, is not reached. It is beneficial if the 

drying occurs at a maximum pressure of 300 hPa, in particular a maximum of 

20 100 hPa. At such !ow pressures, considerable parts of most electrolytes 

vaporise, especially dimethyr carbonate and ethyl methyl carbonate, and do so 

at temperatures of less than BO"C. The advantage of low temperatures is that 

the formation of hydrogen fluoride is hindered. Hydrogen fluorrde poses a 

potential risk for the battery processing installation and the surroundings. It is 

25 therefore beneficial to prevent the development of hydrogen fluoride. 

The drying preferably occurs at a temperature that is lower than a 

decomposition temperature. The decomposition temperature should be 

understood particularly to mean the lowest temperature at whf ch at least 80 

30 percent by mass of the binder has decomposed into gaseous components after 

keeping the comminuted material at this temperature for an hour. The 

decomposition temperature can be measured by successively increasing the 

temperature of the comminuted material and recording when a loss of mass 
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occurs, especially through the build-up of gas due to a decomposition of the 

binder, and the specified criteria is fulfilled. If necessary, the experiment must be 

conducted several times, each time using a new sample of comminuted materlat 

at an increased temperature. 

It is favourable if the drying occurs under an atmosphere in which the partial 

pressure of the water vapor is rower than 50 Pa, in particular !ower than 10 Pa. 

A low partial pressure of the water vapor leads to a !ow reaction rate of lithium 

compounds to llthium hydroxide and thus only to a low build-up of hydrogen. 

10 This prevents the formation of flammable hydrogen-oxygen mixtures and 

contributes to the safety of the installation. 

In addition, it is favourable if the partial pressure of oxygen has a maximum 

value of 1 O mi!iibars, especially a maximum value of 5 mlliibars. This largely 

15 inhibits the reaction of oxygen with oxidisable components of the batteries. It is 

possible to achieve the !ow partial pressure of oxygen by means of drying at a 

tow pressure. Alternatively or additionally, the drying may occur in an inert gas 

atmosphere. 

20 A method is preferred in which the drying of the comminuted material is only 

completed if, after the completion of the drying process, no flammable or 

explosive gas mixture can form above the comminuted material that has been 

filled fin the container] and/or when the comminuted material is so dry that a 

ftammab!e or explosive gas mixture can emerge in the transport container or 

25 during the subsequent processing. The property that the drying is completed if, 

after the completion of the drylng process, no flammable or explosive gas 

mixture can form above the comminuted material that has been filled {in the 

container] should be understood particularly to mean that, within the space of 

one week at 50"C and 1013 hPa, no flammable gas mixture forms in a transport 

30 container in the form of a 50 litre container that has been ha.If-filled {relative to 

its volume) with the commlnuted material. Pre-tests determine whether the 

criteria has been fulfi!!ed. If a flammable gas mixture does form, the drying must 

be conducted for a longer time and/or at a lower pressure. The preliminary tests 
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are repeated unm a drying time and/or drying pressure has been identified at 

which, in a set of tests of three transport containers, the requirements for the 

property have been fulfilled for all three transport containers. 

5 The comminuted material is preferably dried until an electrolyte content in the 

comminuted material is so low that an eiectrochemical reaction is impossible. In 

other words, the electrolyte content is lower than a threshold value, the 

threshold value being selected such that, if this threshold value is not achieved, 

the cell voltage is reduced to a maximum of one quarter. This threshold value is 

10 determined, for example, by defining the eel! voltage of a battery in relation to 

the electrolyte content. Shortly before achieving the threshold value, the cell 

voltage collapses, i.e. it decreases by at least 75%. If the threshold value is not 

achieved, the battery contains so little electrolyte that, to a. good approximation, 

an electrochemlca! reaction is no longer possible. 

15 

The comminuted material is preferably dried for so long that a 50kg amount of 

comminuted material, which is contained in a compacted form in a 50 litre drum, 

does not experience a build-up of heat, or the build-up of heat is so low that a 

thermal runaway, Le. a thermally induced chain reaction, is ruled out for at least 

20 two months, and that any build-up of hydrogen is also so !ow that after two 

weeks, no excess pressure occurs if a negative pressure of 500 hPa is present 

to begin with. 

It is beneficial if the comminuted material is dried until the electrolyte content of 

25 organic components that are volatile at 80°C has a maxlmum value of 3% by 

weight, in particular a maximum of 2% by weight, especially preferably a 

maximum of 1.5°/o by weight. 

The drying is preferably conducted for so long that the accumulated content of 

30 organic carbonates from the electrolyte that are volatile at sa~c falls short of 3% 

by volume in the atmosphere above the comm[ nuted material. 

!n particular, the drying is conducted until the dimethyl carbonate content is 
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lower than 4% by volume, especially 3% by volume, and/or the 

cyclohexylbenzene content 1s lower than 1°/o by volume, in particular 0.5% by 

volume. 

5 The drying preferably occurs immediately after comminutlon. This should be 

understood to mean that the time between the beginning of the commlnution of 

the batteries and the point at which at least a part of the resulting comminuted 

material begins to dry is a maximum of five minutes, especially a maximum of 

one minute. The rapid drying after comminution means that the mass of materlar 

1 O that may potentially experience an electrochemf cal reaction remains smaH; the 

electrochemical reaction time of potential exothermic reactions also remains 

small. This reduces the risk for the installation and the surroundings. 

It is especially favourable if the vacuum is created by means of an injector, i.e. a 

15 venturi pump or an ejector-jet pump. Ejector-jet pumps are largely resistant to 

aggressive gases that are due to be pumped, particularly if an appropriate pump 

fluid, i.e. pump liquid, is selected. It is beneficial if the pump fluid, which is a 

liquid, has a pH value of at least 8, in particular of at least 9, for example at least 

12. !n this case, unwanted components of the gas that is being pumped can 

20 decompose or react to become less damaging substances. In this way, for 

example, dimethyl carbonates and/or ethyl methyl carbonates can be broken 

down by a saponlfication reaction. Any hydrogen fluoride contained in the pump 

fluid can be converted in the alkaline environment into a nonmhazardous salt by 

way of an acid-base reaction. 

25 

The pump fluid preferably contains a substance that precipitates fluoride. For 

example, the pump fluid may contain sodium carbonate or calcium carbonate. 

The salts that result from the reaction with a fluorine compound, in particular 

hydrogen fluoride, are preferably separated, in particular filtered or removed by 

30 sedimentation. This at !aast largely prevents hydrogen fluoride or other 

poisonous fluorine compounds from being emitted into the surroundings. 

The drying preferably occurs at a maximum temperature of 80°C: this produces 
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almost no hydrogen fluoride. This increases the service life of the battery 

processing installation and reduces the environmental risk. 

According to a preferred embodiment, the method comprises the steps of 

5 condensing components of the electrolyte by cooling and/or increasing the 

pressure such that an electrolyte condensate occurs. For example, the 

condensation is conducted at a point that lies between the dryer and the vacuum 

pump relative to the flow of gas. !n thls case, gases coming from the dryer must 

initially pass through a condenser before reaching the vacuum pump. This 

iO causes the gaseous electrolyte in the gas, which is produced during the drying, 

to be at least largely separated in the condenser before the remaining gas 

reaches the pump. Electrolyte can be recovered in this way. In addition, the flow 

of gas through the vacuum pump decreases, which increases the vacuum 

pump's service life and reduces its energy consumption. 

15 

20 

According to a preferred embodiment, the method a!tematively comprises the 

step of purifying the gas through the adsorption of the volatile organic 

components of an activated carbon filter in front of or behind the compressor 

unit. 

Alternatively or additionally, the method according to the [nvention preferab!y 

comprises the step of purifying the gas produced during the drying before it 

reaches the vacuum pump. This may also occur, for example, by the gas 

through passing an activated carbon filter andfor a fifter that contains 

25 substances which react with hydrogen fluoride, such as a calcium salt !Ike 

calcium carbonate or a potassium salt such as potassium carbonate. 

The method according to the invention preferably comprises the step of drying at 

a drying temperature and for a drying time that have been selected such that the 

30 binder which binds the active material of the lithium battery to a carrier at least 

largely decomposes. lt ls favourable if this drying step, which can also be 

described as high temperature drying, occurs in a separate space from a first 

drying step, described above. The latter drying step can also be described as 
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low temperature drying. 

The high temperature drying, during which the binder decomposes, is preferably 

conducted such that the resulting decomposition gases do not mix with the 

5 gases resulting from the row temperature drying. It is possible that the high 

temperature drying and the low temperature drying occur at different pressures, 

For example, the high temperature drying can be executed at normal pressure. 

The active material should be understood to mean the material that reacts 

10 electrochemically during operation of the batteries. The carrier for the active 

material should be understood particularly to mean a carrier foil to which the 

active material is applied in the form of particles. For example, the carrier foil 

refers to a foil ma.de of aluminium or an aluminium alloy. The binder is the 

material which binds the active material with the carrier; for example, the binder 

15 contains polyvinylidene ff uoride. 

20 

It is beneficial if liquid nitrogen is added when comminuting the batteries. This 

cools the batteries, the comminuting machine and the comminuting material, and 

also drives oxygen and water vapour out of the atmosphere. 

It is beneficial if the comminution occurs when the partial pressure of water 

vapor is a maximum of 20 Pa and/or the partial pressure of the oxygen is a 

maximum of 40 hPa, especially a maximum of 15 hPa. 

25 According to a preferred embodiment, the method comprises the steps of 

removing the comminuted material from the transport container; detaching hard 

parts and/or separating active material from the carrier, particularly via a second 

commlnutlng stage and/or air jet sieving, thereby producing an active material 

fraction and a carrier fraction; and a separate packing of the active material 

30 fraction and carrier fraction in suitable transport containers. It is beneficial if 

these transport containers are designed to be airtight By separating an active 

material fraction and a carrier fraction, transportation generally does not require 

any permits. An additional advantage is that fractions separated in this way only 
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pose a small risk. 

The removal of the comminuted material from the transport container ls 

preferably conducted under vacuum and/or shielding gas. 

It is possible, but not necessary, for the the transport container to be filled 

with communited material under vacuum. !tis beneficial if the transport 

container is a vacuum container, in particular an evacuated vacuum container, 

such that a negative pressure or vacuum occurs in the transport container once 

10 it has been sealed. Alternatively, the transport container may be fi!!ed with an 

inert gas. 

!n a preferred battery processing installation, the separation unit and the drying 

device are arranged in a joint standard container. The advantage of this is that it 

15 renders the battery processing instal!ation especially easy to transport 

The drying device is configured to dry the comminuted material until an 

electrolyte content is so !ow that an electrochem!ca! reaction is impossible. !f the 

drying device is operated in batch mode, which represents a preferred 

20 embodiment the drying shal! be performed, for example, for a pre-determined 

period of time. Aiternativety or additionally, the content of organic substances, 

such as organic carbonates, in the atmosphere in the drying device is 

continually measured and the drying stopped once the concentration is lower 

than a pre-determined threshold concentration. 

25 

According to a preferred embodiment, the battery processing installation, in 

particular the vacuum installation, comprises a condenser that is configured to 

condense organic components of the atmosphere in the dryer, especially 

organic carbonates such as dimethyl carbonate, ethyl methyl carbonate and/or 

30 ethylene carbonate. The condenser is preferably arranged in the drrection of 

material flow in front of a vacuum pump, by means of which the dryer is 

evacuated. It is beneficial if the condenser is cooled, preferably to a maximum 

temperature of 90°C, preferably a maximum of 80"C, especially preferably a 
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maximum of 70"C. !n order to keep the energy required for cooling !ow, the 

condenser, insofar as it is cooted, is coated to a temperature of at least -10°c, in 

particular at least 1 O "C. 

5 It is beneficial if the drying device comprises an agitator, for example an anchor 

agitator or a md agitator, whose stirring rods can be arranged transversely to an 

agitator shaft Alternatively or additionally, the agitator is an external agitator 

that moves the dryer as a whole. 

10 The battery processing instailaticm preferably has a vacuum installation that is 

connected to the drying device for the purpose of generat[ng a vacuum in the 

drying device. It is especially favourable if the vacuum installation is also 

arranged in the standard container. The standard container preferably refers to a 

container that conforms to tSO standard 668, preferably a 40 foot container or a 

15 20 foot container. 

For example, the vacuum insta!lation comprises an injector or venturi pump, Le. 

a jet pump with a pump liquid that is used to generate the negative pressure. 

20 The battery processing f nsta!!ation preferably has a hard metal detachment 

device and/or a light fraction separation device; a separation device, especially 

a classification device, for separating active material from the carrier, in 

particular by means of a second comminution stage and/or air jet sieving, such 

that an active material fraction and a carrier fraction occur; and a second filling 

25 device for the separate filling of the active material fraction and the carrier 

fraction. it is beneficiat if this filling device is designed for fining under negative 

pressure and/or inter gas. 

A hard metal detachment device should be understood particularly to mean a 

30 device for detaching fragments of peripheral components of the operating 

system, the battery cetl casing and the electrical contacts. For example, the hard 

meta! detachment device has a magnet separation device and/or a separator, in 

particular a cross-flow separator and/or a z[gzag separator. The separation 
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device should be understood particularly to mean a device for detaching the 

separator foiL 

The light fraction separation device preferably has a zigzag separator and/or an 

5 air separator, wherein lt is favourable if the air is conducted within a circuit. This 

reduces the exposure of the environment to harmful dust 

The second filling device and the separation devices are preferably arranged in 

a joint standard container, for example in the first standard container described 

1 O above or a second standard container. It is beneficial if the container is sealed 

so as to be dust-tight 

The battery processing installation preferably has an airlock between the 

comminution unit and the inactivation device, especially the drying device. For 

15 exampfe, this refers to a rotary airlock. The airlock reduces the amount of 

oxygen introduced into the inactivation device, especially the drying device. 

20 

25 

In the following, the invention wi!I be explained in more detail by way of the 

attached drawings. They show 

Figure 1 

Figure 2 

Figure 3 

a flow diagram of a method according to the invention, 

a cross-section through a battery processing installation according 

to the invention and 

a cross-sect[on through further optional components of a battery 

processing installation according to the invention. 

Figure 1 shows a flow diagram of a method according to the invention. Batteries 

30 10.1, 10.2, ""' in particular battery systems made up of several battery modules 

or battery stacks, which are in tum made up of several battery cells, are initially 

discharged in a discharge unit 12. This is followed by the dismantling of the 

batteries 10 at a dismantling station 14, if this is necessary because the battery 
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systems cannot otherwise be delivered into the comminution unit for geometric 

or gravimetric reasons. In order to do this, the battery systems are opened and 

dismantled to the point at which the modules/stacks can be individually 

removed. If required, the celrs can also be separated from the drive electronics. 

5 The resulting sub-units (modules/stacks) and/or cells 16.1, 16,2, ... are fed into 

a comminution unit 18, which comprises, for example, a rotary shear with a rotor 

and a stator or several rotors, or a cutting mm with a rotor and several rotors. 

The comminution unit 18 com minutes the batteries 10 under shielding gas 20, 

10 which is extracted, for example, from a shielding gas cylinder. Alternatively or 

additionally, liquid nitrogen from a liquid nitrogen source 19 may be may be 

injected. The shielding gas may refer, for example, to nitrogen, a noble gas, 

carbon dioxide, nitrous oxide or another gas which is preferably not toxic. 

15 Comminuted material 24 is produced during the comminuting; the material is fed 

into an inactivation device in the form of a drying device 26. An airlock 28 is 

arranged between the comminution unit 18 and the drying device 26, the airlock 

being so gas-tight that the pressure device 26 is - to a good approximation -

separated from the comminution unit 18 so as to be gas-tight. 

20 

The drying device 26 is connected to a vacuum instaltation 29 that comprises a 

vacuum pump 30 and creates a vacuum. A pressure P2s from P2s"" 100 hPa, 

preferably 50 hPa, [s present in the drying device 26. It should be noted that. 

within the scope of the present description, the vacuum pump should be 

25 understood particularly generally to mean a device that creates a vacuum. It is 

possible and preferred, but not necessary, for the vacuum pump to 

simultaneously work as a compressor, such that gas is emitted from it under a 

pressure that is greater than the ambient pressure. 

30 In the case depleted in figure 1, the vacuum pump is a compressor which sucks 

in and compresses gas 31 that is present in the drying device 26. Alternatively 

or additionaBy, the vacuum installation 29 may have a jet pump which uses a 

pump liquid in the form of a liquid that is conducted at a high speed through 
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Venturi nozzles. The pump !iqufd is alkaline and has a pH value of at least pH 1 

and is, for example, a 10% potassium hydroxide solution. 

The vacuum installation 29 comprises a gas purification device 32 that is 

5 arranged between the drying device 26 and the vacuum pump 30, and which 

has a condenser 34 and/or an activated carbon filter 36 in the present case. The 

condenser is operated at a temperature of -10°C so that dimethyl carbonate and 

ethyl methyl carbonate condense and can be dispensed into a condensate 

container 38, In addition, any water present ls separated by freezing. A control 

10 valve 40 is designed ta open if the pressure p26 becomes too great and to close 

if the pressure p26 becomes too smaU, i.e. when a pre-determined threshold 

value is not reached. 

The drying material is preferably moved during drying. This may be achieved via 

15 agitating with an agitator 41, such as an anchor agitator or a rod agitator with 

rods arranged perpendicular to the agitator shaft Alternatively, it can be 

achieved by way of a drying contafner that is moved. 

The drying of the comminuted material results in inactivated comminuted 

20 material 42, which is fed into a filling device 44. A transport container 46 is then 

filled with the inactivated comminuted material 42 under vacuum and/or 

shielding gas, The transport container 46 is preferably gas-tight. !tis possible, 

but not necessary, for the transport container 46 to be filled with inert gas prior 

to transportation such that it is under normal pressure. Alternatively, it ls also 

25 possible for the transport container to be sealed under vacuum and transported. 

It is possible that, instead of the transport container, a vacuum-sealed foil is 

selected, such as an aluminium compound foiL 

The comminution unit 18 is fed with shielding gas 20 from the vacuum pump 30 

30 via a flushing line 48. If the vacuum pump 30 also functions as a compressor -

as in the present case - which represents a preferred embodiment, the shielding 

gas can be stored in a pressurised gas cylinder 50, Alternatively or additionally, 

the shielding gas 20 can be given off into the surroundings, following additional 
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deaning if necessary, 

Figure 2 schematically depicts a cross-section through a battery processing 

installation 52 according to the invention, which comprises a standard container 

5 54 in which the comminution unit 18, the drying device 26 and the filling device 

44 are arranged. A first gas-tight conveyor 56 is arranged behind the 

comminution unit 18; the conveyor comprises. for example, a screw conveyor or 

a tube chain conveyor. The first conveyor 56 delivers the commrnuted material 

24 to the drying device 26, which is connected to the vacuum generation device, 

10 not depicted in figure 2. A second conveyor 58 is arranged behind the drying 

device 26 in the direction of material flow; preferably, the conveyor is also 

designed to be gas-tight and may include a screw conveyor or a tube chain 

conveyor. The second conveyor delivers the inactivated comminuted material 42 

to the filling devtce 44. 

15 

Figure 3 depicts optional units - available in the present embodiment - of the 

battery processing installation 52 according to the invention which comprise a 

breakdown comminutor 60, as well as a separator 62, The breakdown 

comminutor 60 contains a transport container draining device 64, by means of 

20 which inactivated comminuted material 42 can be removed from the transport 

container 46, The breakdown comminutor 60 produces breakdown material 66, 

which is fed into the separator 62. The separator may refer, for example, to a 

zigzag separator. 

25 The battery processing installation 52 preferably comprises a comminutor, which 

is preferably situated in the material flow in front of the classification device 7 4 

and includes a rapid comminution tool, wherein a peripheral speed of the rotor is 

greater than 1 mis, preferably greater than 10 mis. This comminutor comminutes 

the comminuted material and subjects it to such mechanical stress that the 

30 electrochemically active coating at !east partially detaches from the carrier. The 

presence of such a comminutor ls a generally preferred feature of a battery 

processing installation according to the invention. 
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A light fraction with a separator foil and fine coating material, and a heavy 

material fraction with carrier foils (aluminium and copper} with bigger. weakly 

adhering coating occur ln the separator. Both fractions are each placed on a 

sieve for further separation into coating and separator foil, or coating and metal 

5 foiL The further processing of the resulting fractions is conducted separately. 

The breakdown material 66 is fed to the separator 62 by means of a third 

conveyor 68. A fourth conveyor 70 guides sifted material 72, in particular the 

material of the light fraction that leaves the separator 62, into a classification 

10 device 74. The classtfication device 74 preferably has an air jet sieve, which 

simultaneously functions as a separation device for separating the active 

material from the carrier. The separation results 1n an active material fraction 76, 

with which a transport container 78 is filled. 

15 in addition, a carrier fraction 80 ls produced, which - in the present embodiment 

- is fed into a filling unit 84 using a fifth conveyor 82; the fimng unit fills a 

container 86 with the carrier fraction 80. The filling unit 84 comes together with a 

second filling unit 88 to form part of a second filling device. 
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10 battery 56 first conveyor 

12 discharge unit 58 second conveyor 

14 dismantling station 

16 eel! 60 breakdown comminutor 

18 comminution unit 62 separator 

19 liquid nitrogen source 64 transport container 
draining device 

20 shielding gas 66 breakdown mater[al 

22 shielding gas cylinder 68 third conveyor 

24 comminuted material 

26 drying device 70 fourth conveyor 

28 airlock 72 sifted material 

29 vacuum installation 74 classification device 

76 active material fraction 

30 vacuum pump 78 transport container 

31 gas 

32 gas purification device 80 carrier fraction 

34 condenser 82 fifth conveyor 

36 activated charcoal filter 84 fi!ilng unit 

38 condensate contaf ner 86 container 

88 second filling unit 

40 control valve 

41 agltator p pressure 

42 inactive commrnuted material 

44 filling device 

46 transport contalner 

48 flushing line 

50 pressurised gas cylinder 

52 battery processing installation 

54 standard container 
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Patent claims: 

1. Method for the treatment of used batteries (10), in particular !ithrum batteries, 
5 containing the steps: 

(a) com minuting the batteries (1 0} such that comminuted material (24) is 

obtained, 

(b) inactivating the comminuted material (24) such that an inactivated 

commlnuted material (42) is obtained, and 

10 (c) fimng a transport container (46) with the inactivated comminuted material 

(42), 

characterised by the fact that 

(d) the inactivation is performed by drying the comminuted material (24). 

15 2. Method according to claim 1, characterised by the fact that the comminuted 

material (24) is dried until an electrolyte content is so low that an 

e!ectrochemica! reaction is impossible. 

3. Method according to one of the above claims, characterised by the fact that 

20 the drying occurs under vacuum. 

25 

4. Method according to one of the above claims, characterised by the fact that 

the vacuum is created by means of a jet pump and 

a pump liquid of the jet pump 

has a pH value of at !east 8, especially 9, and/or 

contains a substance that precipitates fluoride. 
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5. Method according to one of the above claims, characterised by the steps: 

(e) removal of the commirmted material (24) from the transport container 

(46), 

(f) detachment of hard parts and/or 

5 separation of active material from the carrier, particularly through air jet 

sieving or a second comminution stage such that an active material 

fraction (76) and a carrier fraction (80) are obtained, and 

10 

(g) separate packing of the active material fraction (76) and carrier fraction 

(80) in transport containers (78). 

6. Method according to one of the above claims, characterised by the fact that 

the drying of the comminuted material is only completed if, after the 

completion of the drying process, no flammable or explosive gas mixture can 

form above the comminuted material that has been filled in the container 

15 and/or if the comminuted material is so dry that no flammable or explosive gas 

mixture can emerge in the transport container or during the subsequent 

processing. 

7, Battery processing installation for the treatment of used batteries, in particular 
20 lithium batteries, with: 

(a) a commlnution unit (18) for comminuting the batteries (10) such that 

commlnuted material (24) ls obtained, 

(b) an inactivation device (26) for inactivating the comminuted material (24) 

and 

25 (c) a fl!!lng device (44) for fllling a transport container {46) with the 

inactivated comminuted material (24), 

characterised by the fact that 

(d) the inactivation device comprises a drying device (26) and 
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(e) the battery processing installation has a vacuum installation that is 

connected to the drying device (26) for the purpose of generating a 

vacuum in the drying device (26)_ 

5 8, Battery processing installation according to claim 7, characterlsed by the fact 

that the drying device (26) is configured to dry the comminuted material (24) 

until an electrolyte content is so low that an electrochemical reaction is 

lmpossib!e. 

10 9. Battery processing installation according to claim 7 or 8, characterised by the 

fact that 

the comminution unit and the drying device (26) are arranged in a standard 

container (54 }. 

15 10. Battery processing installation according to one of the claims 7 to 9, 

characterised by a vacuum installation that is connected to the drying device 

(26) for the purpose of generating a vacuum in the drying device (26). 

11. Battery processing installation according to claim 10, characterised by the fact 

20 that 

- the vacuum installation (29) has a jet pump with a pump liquid, 

- the pump liquid is conducted within a circuit and 

- the pump liquid contains a substance that reacts with hydrogen fluoride. 

25 12. Battery processing installation according to one of the claims 7 to 11, 

characterised by 

- a hard metal detachment device and/or a light fraction detachment device, 

- a separation device, especially a classification device (74), for separating 

active material from the carrier, in particular by means of air jet sieving 

30 and/or a second comminution stage such that an active material fraction 
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(76) and a carrier fraction occur, in particular aluminium and copper foils, 

and 

- a second filling device ( 44) for the separate filling of the active material 

fraction {76) and the carrier fraction (80), in particufar aluminium and copper 

foils. 
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Abstract 

The invention relates to a method for the treatment of used batteries (10), in 

5 particular lithium batteries, containing the steps: com minuting the batteries (10) 

such that comminuted material (24) is obtained, inactivating the comminuted 

material (24) such that inactivated commlrmted material (42) is obtained, and filling 

a transport container (46) with the inactivated comminuted material (42). It is 

provided according to the invention that the inactivation is performed by drying the 

10 comminuted material (24) and the comminuted material (24) is dried until an 

etectrolyte content ls so !ow that an electrochemical reaction is not possible. 

Figure 1 



319

/'10.1 10.2 

d 1~l [>10.3 
fi~ LJ 
~ ;;,1 i 

Jfl 
'-..:'.1/,,,,,,,,, /' /4 2 , ....... ,, I; ! 

j rfarn,r~e 1 
~ ½~~ i ~ ... ,,,.,,,,,,.{ .................... : 

: 4 
l 1 ,,,;, ~.r W:: t ,..✓ ~:,,,, •• ,, g,;•·.'' , '"" ;,, ... , .... ~, : i . 22 .... : r F''· : , .-·· '"""""'' A ._ .. ,,,/J ... 16.2 'r" 4s 

16 .1--o_: ';;';;;;, , o . l _ /_ , 1 "'"~---"' ,, 18 2 ,,,,,,,,,,, --,,,,,,_ ' 
J}iWG)'.'.'.24 -"' :::;:;:::::~,, , 32 I 

{·;. 

50 ·~('"..-,:::, 

31 ?," );:;-~-~ 

30 

" 
: 4~ :-.. ------------------------ ,,,..... , F1 .. J [ 
.... ,u ............... r ... ...,,,,,,,.,. . -..... , ........ -... , , i r r ••••••••• 

.J~,~~-J !":-::i~v,·Jf1,;'(.,1','l'"~·-~~- 1r,::{ri~,:- ?.k::-~~f~;~;~":· 1:~;\"'i'/4";(;~,,:.~•~.~; & t ·r:::,, ,,, 46 .y;:,,. 38 J;;~;f./// )~~~;/_,,,,"· 
{t~t~zimg J ff;r::.~mt( ,. __ ~ .. ·-,. . 

29 

Flg. i 



320

52 

18 -II 
56 \ 

I \ 54 
I i • 

I l, / 

-:r=------ ---------- I I / ; ? / I I ...... ..... -~ I 1· --· ?r-., I f/'' ~, ~~~ ,,1~- ,-.----.,.- 1 "-· / r""~~,:::;1 L · l '....)~ f" '•,, ~l © ❖ . ·-•1"' H ' ' ' . ") \\ , ' .... , I , . -~ u -J~ 1 r1 ,···. . . ..... •• . . r I ' -l;,J. .. ········ r ,., , ~ I p , 
I I II J:'\I 1J \ L ..... L.... =t· ~~- \~~ ~ ::c·tdk \ [ JI Jr 24-~I I j 1 

' \,... ......... ! ' I I . r··· ' .. I 
. 

I \ ' •• ' ' I I I \ ..... ...........1 

I , ' 

- 42 ....... ___ 

44 

58 

/ 
/ 

26 
J 

I 

46 42 

Fig_ 2 



321

88 
52 

/ 
/ 

I 

7; I 62 / 80 68 / 74 70 / 84 
60 I ~? ' I I I 64 I / J I I I 

; 

I I / / / /-::::. 
' , 

J l . .-. I 

I / 

\ 
~~ I r 

42 

---✓-,, ... ,.ldl r ~f!kfl II j~ ~&..~ r ~~<P~l ,,,,,/-rr I ~~"'{,_-~l ~ ..e Y"~ i 
Li. .l ! ! l \::::::: '. I .-< 

j :::::::: !:::::::::: =:t: _____ I 

// / / l / / 

/ / 66 86 
78 72 

Fig. 3 



322

INTERNATIONAL SEARCH REPORT 
lnli!rm:;11.:<nal 1i1ppilc;;1Uon No 

PCT/EP2016/059526 
A. ClASSil9CA TIOIH)f SUBJECT MA TTEfl rnv. H01M6/52 C22B13/00 H01M10/54 
ADD. 

AGrold•~B le lnW<rlllltiono.1 l'al .. nl Oloxoi!iov.lim (IP Cl "' lo lx>!h rn,ncmru ~O.Mif.,o!ion <land IPC 

9, FlELOSSEAf!CttU! 

Minim~m d.:i1rnrn,.n!Jiti:,n &S<ln>h•<:l (~~dia.:i.lk>n "Y~lsm !oflow&d by cl"idk>"li.:m ~¥mbtlis) 
HOlM C228 

Dooum&nta!iu~ •sn"'h~ a!herthim minim~m@cume:,lJ>!!<on lo 11,., ,.,rt~nt ltii!t .,,gh <:loe~m~ne.. "~ k!cl~i;t,..; m !he 1-eklo ""'""'h"d 

E!ectronie i:i:,b l:>ru,,. Q)ll•~it<fc! durin;; th,i in!iJ>ffl!lijon<>l ~"nni~ 1n=s cl d.311 bMe aNd, "'~""' pr.:ictic~I&, •"o.'ci! !&rm• u~ed) 

EP0-1nterna1. WPI Data 

C. OOCUMEMTS CONS!DERSir! TO BE AEUi.VMlf 

C.:i!&gc,y" CM!ion ol da~~-~t, w~h m<i"'oo~n, whe11> iJW"'PrintG, :,f 11,,. r•IQVM! p<>••b9~~ R"io!"~n! i:,, ~l.o.im No 

X WO 2010/102377 Al (ELLIOTT K W) 1-12 
16 September 2010 {2010-09-16) 
paragraphs [0015] - [0040]; figures l, 3 

""'""""""""' 

X DE 10 2011 110083 Al (TECH UNI 1-3,5-8, 
BRAUNSCHWEIG CAROLO W1LHElMINA (DE]) 10,12 
14 February 2013 (2013-02-14) 
cited fo the application 
paragraphs [0021]. [0022]. [0034] -
[0039]; figure 1 

..,..,.,..,.,.,._..,. 

□ Fmlh<>r oo,ea-n!~ m<t> li,100 in th<> oon!in~llli<,n 0f 13,., C [] S.... P"l"nt fom,ly ana,., 

' Sp.,,,li:,i ~111t .. g,.,;,.~ of ~il~ol dwum!lom 
·r latG< ooe~rrn;nl p~biioh<t>d ,oit"r !h& '"ts,,m~efi<>l filing t!m~ "'poonfy 

'N dMmmm@h~ing !tie ij,.aero:iJ ~bw <JI Ills "rt wh•~h ii n"! a,;~~iooro,<11 ~ ~d n<lt in oor,f!ietw~h !ho, ~•oot1"n bi.!I ~•&>!! ro u!>d"~"<i 
lo~ ol PQIWUIW' fd!l1111i:m~" tM pt,~cip~ or th='Y u~dsrl1ir1,;i u,., iiWen!i"n 

•1:• eruiio,r "P!'iicatio:, "' pa,1,.,rt b~! p~bii•h<S,j en,., "ij"' lll" inle!'l'.a\iQntll •x• dc?um<>n! <>! P"rtia~b.r rnl&vMoo, the ~lrumo,d lrwe~tit!n i::nnm:,1 ~ !il"'19d1>!e 
,:,:,:,111iti,,1ed ~"~' or rnnn.:,t be e:on"'d~...i:i l:rJ in~a'-'" "" :n~en~~., •1.• i:lo"'"""m whieh "'"~ l~row daub!:$ Qr, ~m,l'\fy cii:iim{•J "' wh;.,ll i$ •l"P "'h"fi !lls <lo<:umenl;,. !.:,.k~n «!>:ms citGlJ ta H!<iba<>h :lie pubooation tl.:it,o al llllm1,,., ~i1<11io" "r oo,.,, 

'V' dci,mm;mi !ll p<l!lio~ktr 11>i"y""""· ttie ~k!im8<l "'"""fon """no! b~ o;>!'cilil t<S~OO (.u ill}8~if!~d) 
.:.:i~oi<i,,,,.,rj ro invof\,,. j!j\ iav.,,,i;y., $l>llp "'"h"n tt,., oo~~m.,nt i~ '0' OO<)~m<J~! ,sf.,rroig lo! rui oml dioci,,,rn,G, m"', <1>hibitii):, ,:;r o!h"r oombio&d w~h an" ,,, marn "1:hsr 4UCh dooun,..N!:21., ~u,:;h '"'rrbir,<1llcn m.1>,:;n$ ~ing oo~iaY~ ta 12 ;imroor. tki~<l<l in lh" i:irt 

•p• oo,:,u,mnt puilt;anf-d prli>r !a !!!,. int&,,.l!Si.,MI f,lmij d~ bY! 1:itM t~:i~ 
ll>s priomi, mi!" e!!limi!!d '&' dccum~n! memb~r ot lh& Mm<> p&t.,~t !rurnly 

Ms 1>1 lhs ru:wru oem~i.,lkm m li1<> inlilmo.Ui>iiru ~olf~mh D~ !)/ m~llll!3 et th(' i~t .. m~loMru ffli:lr'Ch ~"rt 

5 July 2016 13/07/2016 
Nam!! a~<i nw.iii:,g l.ldc!o!Sll of the !SN Alithon:"~ Q/!i@r 

E~"'!-'Mll l"<1lilnt Olli@, PB 581$ P11t01ntkmn 2 

2 
NL· 2280 HV l'lij~wi:,._ 

T,.I (+Jt,70) J40-2040, Hofer. Astrid Fru:. (i-31-?0J 340-3015 



323

INTERNATIONAL SEARCH REPORT 

PCT/EP2016/059525 
Pat,mt documsmt 

ei!ed ,n se::m:h report 

WO 2010102377 Al 

DE 102011110083 Al 

I Publication 
,:fa.la I Palen! !ami!y 

member(s) 

16-09-2010 CA 2730320 Al 
CA 2778136 Al 
EP 2406843 Al 
US 2010230518 Al 
US 2011031336 Al 
US 2012227589 Al 
HO 2010102377 Al 

14-02-2013 CN 103959553 A 
DE 102011110083 Al 
EP 2742559 Al 
US 2014290438 Al 
WO 2013023640 Al 

I Pubhca!1on 
dale 

16-09-2010 
16-09-2010 
18-01-2012 
16-09-2010 
10-02-2011 
13-09-2012 
16-09-2010 

30-07-2014 
14-02-2013 
18-06-2014 
02-10-2014 
21-02-2013 



324

PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 03101160US 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES, 
AND BATTERY PROCESSING INSTALLATION 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J:hristian I ~ANISCH I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~raunschweig l1country of Residence i l~E I 

Mailing Address of Inventor: 

Address 1 Sophienstrasse 14 

Address 2 

City I l3raunschweig I State/Province 11 

Postal Code I ra11a I Countryi I IDE 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El l3astian I JivESTPHAL I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~raunschweig IICountry of Residence i l~E I 

Mailing Address of Inventor: 

Address 1 Karlstrasse 92 

Address 2 

City I '3raunschweig I State/Province 11 

Postal Code I ~a106 I Countryi I IDE 

Inventor b I Remove I 
Legal Name 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES, 
AND BATTERY PROCESSING INSTALLATION 

Prefix Given Name Middle Name Family Name Suffix 

I El J/Volfgang I ~ASELRIEDER I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~raunschweig IICountry of Residence i l~E I 

Mailing Address of Inventor: 

Address 1 3oergesstrasse 3 

Address 2 

City I l3raunschweig I State/Province 11 

Postal Code I ra11a I Countryi I IDE 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t,'lartin I t,CHOENITZ I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~raunschweig IICountry of Residence i l~E I 

Mailing Address of Inventor: 

Address 1 Nabestrasse 31 

Address 2 

City I '3raunschweig I State/Province 
11 

Postal Code 1 ~a106 I Countryi I IDE 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 30743 

Email Address action@wcc-ip.com I I Add Email I I Remove Email I 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES, 
AND BATTERY PROCESSING INSTALLATION 

Application Information: 

Title of the Invention IVIC I HUU rvnc Inc I Kt:A I IVICl'I I vr u::;t:u tlA I I cmcc,, IN t"'f\r<C I " Kt:' 
,_ - .... 

BATTERIES AND BATTERY PROCESSING INSTALLATION 

Attorney Docket Number b3101160US I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

Publication Information: 

□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

T 

T 

,_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number ~0743 

EFS Web 2.2.12 



327

PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES, 
AND BATTERY PROCESSING INSTALLATION 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending IT I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I ► 371 of international IT PCT/EP2016/059526 ~016-04-28 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~o 2015 201 843.4 j:>E ~015-04-28 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.12 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES, 
AND BATTERY PROCESSING INSTALLATION 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES, 
AND BATTERY PROCESSING INSTALLATION 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. 
I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I 1=>uESENFELD GMBH 

Mailing Address Information For Applicant: 

Address 1 rriedlandweg 5 

Address 2 

City Braunschweig State/Province 

Country I !=>E Postal Code 38114 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 

EFS Web 2.2.12 
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Application Number 

Title of Invention 
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Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 
Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature liMichael E. Whitham/ Date (YYYY-MM-DD) 12017-10-25 

First Name ~ichael I Last Name I r'hitham Registration Number P2635 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

EFS Web 2.2.12 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the PatentCooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 

EFSWeb2.2.12 
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Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor 11 STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~780419 B2 Ro11-10-03 clON ENGINEERING GMBH 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20050241943 A1 Roos-11-03 KAWASAKI JUKOGYO 
KABUSHIKI KAISHA 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 2010/102377 wo A1 2010-09-16 STEVENS, WAYNE, C. 

TECH UNI 
2 10 2011110 083 bE A1 2013-02-14 BRAUNSCHWEIG 

CAROLO WILHELMINA 

ELECTROCYCLING 
3 10 2012 024 876 bE A1 2014-06-26 GMBH; VOLKSWAGEN 

I\KTIENGESELLSCHAF1 

EFSWeb2.1.17 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Michael E. Whitham/ Date (YYYY-MM-DD) 2017-10-25 

Name/Print Michael E. Whitham Registration Number ~2635 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.17 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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PATENT COOPERATION TREATY PCT/EP2016/059526 

PCT 
NOTIFICATION OF THE RECORDING 

OF A CHANGE 

(PCT Rule 92bis.l and 
Administrative Instrnctions, Section 422) 

Date of mailing (day/month/year) 

11 October 2017 (11.10.2017) 

Applicant's or agent's file reference 

5569-002 PCT-1 

International application No. 

PCT/EP2016/059526 

1. The following indications appeared on record concerning: 

~ the applicant □ the inventor 

Name and Address 

LION ENGINEERING GMBH 
Rebenring 33 
38106 Braunschweig 
Germany 

From the INTERNATIONAL BUREAU 

To: 

PLOGER, Jan 
Gramm, Lins & Partner Patent- und Rechtsanwalte 
PartGmbB 
Theodor-Heuss-Strasse 1 
38122 Braunschweig 
ALLEMAGNE 

IMPORTANT NOTIFICATION 

International filing date (day/month/year) 

28 April 2016 (28.04.2016) 

D the agent □ the common representative 

State of Nationality State of Residence 

DE DE 

Telephone No. 

Facsimile No. 

E-mail address 

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

~ the person D the name D the address □ the nationality □ the residence 

Name and Address 

DUESENFELD GMBH 
Friedlandweg 5 
38114 Braunschweig 
Germany 

3. 

4. 

Further observations, if necessary: 

A copy of this notification has been sent to: 

~ 
~ 
□ 

the receiving Office 
the International Searching Authority 
the Authority(ies) specified for supplementary search 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 89 75 

Form PCT/IB/306 (January 2009) 

State of Nationality State of Residence 

DE DE 
Telephone No. 

Facsimile No. 

E-mail address 
D Notifications by e-mail authorized 

□ the International Preliminary Examining Authority 

~ the designated Offices concerned 

□ the elected Offices concerned 

□ other: 

Authorized officer 

Gagliardi Ghislaine 
e-mail pct.team5@wipo.int 
Telephone No. +41 22 338 74 05 

1/GAL WE4EFKYX3H0 
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5569-002 PCT-1 

PCT-ANTRAG 
1/5 

Ausdruck (Original in elektronischem Format) 

0 Vom Anmeldeamt auszuf0llen 

0-1 lnternationales Aktenzeichen PCT/EP2016/059526 

0-2 lnternationales Anmeldedatum 28 APR 2016 (28.04.2016) 

0-3 Name des Anmeldeamts und "PCT 
International Application" RO/EP 

0-4 Formular PCT/RO/101 PCT-Antrag 

0-4-1 Erstellt mit PCT Online Filing 
Version 3.5.000.244e MT/FOP 
20141031/0.20.5.20 

0-5 Antragsersuchen 

Der Unterzeichnete beantragt, daf3 die 
vorliegende internationale Anmeldung 
nach dem Vertrag uber die 
internationale Zusammenarbeit auf dem 
Gebiet des Patentwesens behandelt 
wird 

0-6 (Vom Anmelder gewahltes) Europaisches Patentamt (EPA) (RO/EP) 
Anmeldeamt 

0-7 Aktenzeichen des Anmelders oder 5569-002 PCT-1 
Anwalts 

I Bezeichnung der Erfindung Verfahren zum Behandeln gebrauchter 
Batterien, insbesondere wieder 
aufladbarer Batterien und Batterie-
Verarbeitungsanlage 

II Anmelder 
11-1 Diese Person ist Nur Arunelder 
11-2 Anmelder fur Alle Bestimmungsstaaten 
11-4 Name LION ENGINEERING GMBH 
11-5 Anschrift Rebenring 33 

38106 Braunschweig 
Deutschland 

11-6 Staatsangehorigkeit (Staat) DE 
11-7 Sitz/Wohnsitz (Staat) DE 
11-11 Registrierungsnummer des Anmelders 

beim Amt 
li 

111-1 Anmelder und/oder Erfinder 
111-1-1 Diese Person ist Erfinder nur 
111-1-3 Erfinder fur Alle Bestimmungsstaaten 
111-1-4 Name (FAMILIENNAME, Vorname) HANISCH, Christian 
111-1-5 Anschrift Sophienstra.Be 14 

38118 Braunschweig 
Deutschland 
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5569-002 PCT-1 

PCT-ANTRAG 
2/5 

Ausdruck (Original in elektronischem Format) 

111-2 Anmelder und/oder Erfinder 
111-2-1 Diese Person ist 

111-2-3 Erfinder fur 

111-2-4 Name (FAMILIENNAME, Vorname) 

111-2-5 Anschrift 

111-3 Anmelder und/oder Erfinder 
111-3-1 Diese Person ist 

111-3-3 Erfinder fur 

111-3-4 Name (FAMILIENNAME, Vorname) 

111-3-5 Anschrift 

111-4 Anmelder und/oder Erfinder 
111-4-1 Diese Person ist 

111-4-3 Erfinder fur 

111-4-4 Name (FAMILIENNAME, Vorname) 

111-4-5 Anschrift 

IV-1 Anwalt oder gemeinsamer Vertreter 
oder besondere Zustellanschrift 

Erfinder nur 
Alle Bestimmungsstaaten 
WESTPHAL, Bastian 
KarlstraBe 92 
38106 Braunschweig 
Deutschland 

Erfinder nur 
Alle Bestimmungsstaaten 
HASELRIEDER, Wolfgang 
GorgesstraBe 3 
38118 Braunschweig 
Deutschland 

Erfinder nur 
Alle Bestimmungsstaaten 
SCHOENITZ, Martin 
WabestraBe 31 
38106 Braunschweig 
Deutschland 

Die unten bezeichnete Person ist/wird Anwal t 
hiermit bestellt, um fur den (die) 
Anmelder vor den zustandigen inter-
nationalen Behorden zu handeln, und 
zwar in folgender Eigenschaft: 

IV-1-1 Name (FAMILIENNAME. Vorname) PLOGER, Dr. -Ing., Jan 
IV-1-2 Anschrift 

IV-1-3 Telefonnr. 

IV-1-4 Telefaxnr. 

IV-1-5 E-Mail 

V 
V-1 

BESTIMMUNGEN 
Die Einreichung dieses Antrags 
umfaBt gemaB Regel 4.9 Absatz a die 
Bestimmung aller Vertragsstaaten, 
fur die der PCT am internationalen 
Anmeldedatum verbindlich ist, und, 
insoweit verfugbar, fur jede Art von 
Schutzrecht und sowohl fur ein 
regionales als auch fur ein nationales 
Patent 

Gramm, Lins & Partner Patent- und 
Rechtsanwalte PartGmbB 
Theodor-Heuss-Strasse 1 
38122 Braunschweig 
Deutschland 
0531-28140-0 
0531-28140-28 
braunschweig@grammpatent.de 
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5569-002 PCT-1 

PCT-ANTRAG 
3/5 

Ausdruck (Original in elektronischem Format) 

Vl-1 Prioritat einer fruheren nationalen 
Anmeldung beansprucht 

Vl-1-1 Anmeldedatum 28. April 2015 (28.04.2015) 
Vl-1-2 Nummer 10 2015 207 843.4 
Vl-1-3 Staat oder Mitglied der WTO DE 
Vl-2 Einbeziehung durch Verweis : 

1st ein in Artikel 11 Absatz 1 Ziffer iii 
Buchstabe d oder e genannter 
Bestandteil der internationalen 
Anmeldung oder ein in Regel 20.5 
Absatz a genannter Teil der 
Beschreibung, der Anspruche oder der 
Zeichnungen nicht anderswo in der 
internationalen Anmeldung, aber 
vollstandig in einer fruheren Anmeldung 
enthalten, deren Prioritat, zu dem 
Datum, an dem ein oder mehrere in 
Artikel 11 Absatz 1 Ziffer iii genannte 
Bestandteile zuerst beim Anmeldeamt 
eingegangen sind, beansprucht wird, so 
wird dieser Bestandteil oder Teil, 
vorbehaltlich der Besta.tigung nach 
Regel 20.6, fur die Zwecke der Regel 
20.6 in diese internationale Anmeldung 
einbezogen. 

Vll-1 Gewahlte Internationale Europaisches Patentamt (EPA) 
Recherchenbehorde 

VIII Erklarungen Anzahl der Erklarungen 

Vlll-1 Erklarung hinsichtlich der ldentita.t des -
Erfinders 

Vlll-2 Erklarung hinsichtlich der Berechtigung 
des Anmelders, zum Zeitpunkt des 

1 
internationalen Anmeldedatums, ein 
Patent zu beantragen und zu erhalten 

Vlll-3 Erklarung hinsichtlich der Berechtigung -
des Anmelders, zum Zeitpunkt des 
internationalen Anmeldedatums, die 
Prioritat einer fruheren Anmeldung zu 
beanspruchen 

Vlll-4 Erfindererklarung (nur im Hinblick auf die -
Bestimmung der Vereinigten Staaten 
von Amerika) 

Vlll-5 Erklarung hinsichtlich unschadlicher -
Offenbarungen oder Ausnahmen von 
der Neuheitsschadlichkeit 

(ISA/EP) 
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5569-002 PCT-1 

PCT-ANTRAG 
4/5 

Ausdruck (Original in elektronischem Format) 

Vlll-2-1 Erklarung: Berechtigung, ein Patent 
zu beantragen und zu erhalten 
Erklarung hinsichtlich der Berechtigung In bezug auf diese internationale 
des Anmelders, zum Zeitpunkt des 
internationalen Anmeldedatums, ein Aruneldung 
Patent zu beantragen und zu erhalten 
(Regeln 4.17 Ziffer ii und 51 bis.1 Absatz 
a Ziffer ii), fur den Fall, daB eine 
Erklarung nach Regel 4.17 Ziffer iv nicht 
einschlagig ist: 
Name (FAMILIENNAME, Vorname) LION ENGINEERING GMBH ist kraft des 

nachfolgend Aufgefiihrten berechtigt, ein 
Patent zu beantragen und zu erhalten: 

Vlll-2-1 (i LION ENGINEERING GMBH ist berechtigt, 
i) als Arbeitgeber des Erfinders, 

HASELRIEDER, Wolfgang 
Vlll-2-1 (i LION ENGINEERING GMBH ist berechtigt, 
i) als Arbeitgeber des Erfinders, 

SCHOENITZ, Martin 
Vlll-2-1 (i LION ENGINEERING GMBH ist berechtigt, 
i) als Arbeitgeber des Erfinders, HANISCH, 

Christian 
Vlll-2-1 (i LION ENGINEERING GMBH ist berechtigt, 
i) als Arbeitgeber des Erfinders, WESTPHAL, 

Bastian 
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5569-002 PCT-1 

PCT-ANTRAG 
5/5 

Ausdruck (Original in elektronischem Format) 

IX Kontrolliste Anzahl der Blatter Elektronische Datei(en) beigefugt 
IX-1 Antrag (inklusive Erklarungsblatter) 5 ✓ 
IX-2 Beschreibung 18 ✓ 
IX-3 Anspruche 4 ✓ 
IX-4 Zusammenfassung 1 ✓ 
IX-5 Zeichnung(en) 3 ✓ 
IX-7 INSGESAMT 31 

BeigefOgte Unterlagen Unterlage(n) in Papierform beigefugt Elektronische Datei(en) beigefugt 
IX-8 Blatt fur die Gebuhrenberechnung - ✓ 
IX-20 Nr. der Abb. der Zeichn., die mit der 2 

Zusammenf. veroffentlicht werden 
soll 

IX-21 Sprache der int. Anmeldung Deutsch 
X-1 Unterschrift des Anmelders, des (PKCS7 digitale Unterschrift) 

Anwalts oder des Gemeinsamen 
Vertreters 

X-1-1 Name (FAMILIENNAME, Vorname) PLOGER, Dr.-Ing., Jan 
X-1-3 Eigenschaft (sofern sich dies nicht (Vertreter) 

eindeutig aus dem Antrag ergibt) 

VOM ANMELDEAMT AUSZUFULLEN 

10-1 Datum des tatsachlichen Eingangs 28 APR 2016 (28.04.2016) 
dieser internationalen Anmeldung 

10-2 Zeichnung{en): 

10-2-1 Eingegangen X 
10-2-2 Nicht eingegangen 

10-3 Geandertes Eingangsdatum aufgrund 
nachtraglich, jedoch fristgerecht 
eingeg. Unterlage{n) oder 
Zeichnung{en) zur Vervollstandigung 
dieser int. Anmeldung 

10-4 Datum des fristgerechten Eingangs 
der Berichtigung nach PCT Artikel 
11{2) 

10-5 Internationale Recherchenbehorde ISA/EP 
10-6 Ubermittlung des 

Recherchenexemplars bis zur 
Zahlung der Recherchengebuhr 
aufgeschoben 

VOM INTERNATIONALEN BURO AUSZUFULLEN 

11-1 Datum des Eingangs des 
Aktenexemplars beim lnternationalen 
Buro 
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Inf ormationen zur Recherchenstrategie 
Pilotphase (vgl. ABI. EPA 2015, A86) 
Die Art der auf diesem Blatt enthaltenen lnformationen kann sich wahrend des 
Pilotprojekts zur Verbesserung des Nutzens dieses neuen Dienstes andern. 

Anmeldenummer 

PCT/EP2016/059526 

ERFINDUNGSBEZEICHNUNG: VERFAHREN ZUM BEHANDELN GEBRAUCHTER BATTERIEN, 
INSBESONDERE WIEDER AUFLADBARER BATTERIEN UNO BATTERIE-VERARBEITUNGSANLAGE 

ANMELDER: LION ENGINEERING GMBH 

IPC-KLASSIFIKATION: H01M6/52, C22B13/00, H01M10/54 

PRUFER: Hofer, Astrid 

KONSULTIERTE DATENBANKEN: EPODOC, WPI 

KLASSIFIKATIONSSYMBOLE, DIE DEN RECHERCHENUMFANG DEFINIEREN: 

IPC: 

CPC: H01M6/52, C22B13/00, H01M10/54 

FI/F-TERMS: 

SCHLAGWORTER ODER SONSTIGE ELEMENTE, IN DENEN DIE ERFINDUNG VORKOMMT: 
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Verfahren zum Behandeln gebrauchter Batterien, insbesondere wieder auf­

ladbarer Batteri,en und Batterie-Verarbeitungsanlage 

5 D_ie Erfindung betrifft ein Verfahren zum Behandeln gebrauchter Batterien, insbe­

sondere gebrauchter Lithium-Batterien, beispielswefse Lithium-lonen-Batterien, 

mit den Schritten (a) Zerkleinern der Batterien, sodass Zerkleinerungsgut erhalten 

wird, (b) lnaktivieren des Zerkleinerungsguts, sodass ein inaktiviertes Zerkleine-

rungsgut erhalten wird, und (c) AbfOllen des inaktivierten Zerkleinerungsguts in 

10 einen Transportbehalter. 

Gemal1 einem zweiten Aspekt betrifft die Erfindung eine Batterie-Verarbeitungs­

anlage zum Behandeln gebrauchter Batterien, insbesondere zum Behandeln ge­

brauchter Lithium-Batterien, mit (a) einer Zerkleinerungseinheit zum Zerkleinern 

15 der Batterien, sodass Zerkleinerungsgut erhalten wird, (b) einer lnaktivierungs­

vorrichtung zum !naktivieren des Zerk!einerungsguts und (c) einer AbfOllvorrich­

tung zum AbfOllen des inaktivierten Zerkleinerungsguts in einen Transportbehal­

ter. 

20 Aus der US 2005/0241943 A 1 ist ein Verfahren zum Aufarbeiten gebrauct)ter Bat­

terien bekannt, bei dem die Batterien vor einem Zerkleinerungsschritt erwarmt 

werden, sodass Kunststoffbestandteile der Batterien zerstort werden. Nachteilig 

an einem derartigen Vorgehen ist, dass die verbleibenden Komponenten der Bat­

terien mit Abbauprodukten des Kunststoffs verunreinigt sein konnen. 

25 

Aus der DE 10 2012 024 876 A 1 ist ein System zum Oberf0hren transportkritischer 

Elektrolytzellen in einen transportfahigen Zustand bekannt, bei dem die Elektra-
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lytzellen zunachst unter lnertgas zerkleinert und danach mit einem Desaktivie­

rungspulver bestaubt werden, um eine SelbstentzUndung des elektrochemisch 

aktiven Materials zu verhindern. Nachteilig daran ist, dass das entstehende Ma­

terial dennoch ein vergleichsweise hohes Gefahrdungspotential besitzt und dass 

5 das Bestaubungspulver selbst ein Explosionsrisiko darstellt und dass die Bildung 

einer. _entzUndlichen und explosiven Atmosphare in dem Transportbehalter nicht 

ausgeschlossen werden kann. 

Der Erfindung liegt die Aufgabe zugrunde, Nachteile im Stand der Technik zu ver­

mindern. 

Die Erfindung lost das Problem durch efn gattungsgemaE>es Verfahren, bei dem 

das lnaktivieren zumindest auch durch Trocknen des Zerkleinerungsguts erfolgt. 

Gemal1 einem zweiten Aspekt lost die Erfindung das Problem durch eine gat-

15 tungsgemal1e Batterie-Verarbeitungsanlage, bei der die Aktivierungsvorrichtung 

eine Trocknungsvorrichtung umfasst. 

Vorteilhaft an der Erfindung ist, dass durch· das Trocknen dem Zerkleinerungsgut 

so viel Elektrolyt entzogen werden kann, dass eine elektrochemische Reaktion 

20 nicht mehr oder nur noch zu vernachlassigbar kleinem Ausmar.. moglich ist. Zu­

dem bildet sich keine entzOndliche oder explosive Gasphase Ober den Batte­

riefragmenten, da diesen insbesondere die organischen Karbonate des Elektroly­

ten entzoge51 wurden. Das Zerkleinerungsgut ist daher weitgehend inert und kann, 

insbesondere dann, wenn es unter Vakuum verpackt wird, sicher transportiert 

25 werden. 

Ein weiterer Vorteil ist es, dass zum lnaktivieren des Zerkleinerungsmaterials kein 

zusatzliches Material hinzugegeben werden muss. Das verringert den Aufwand 

beim Aufarbeiten der Batterien, verringert das Gewicht des inaktivierten Zerklei-

30 nerungsguts und erhoht die Reinheit in den folgenden Trenn- und Recyclingschrit-
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ten. lnsbesondere in potentiell folgenden hydrometallurgischen Aufarbeitungs­

schritten ist eine hohe Produktreinheit ohne Eintrag von Fremdionen vorteilhaft. 

Im Rahmen der vorliegenden Beschreibung wird unter dem Trocknen insbeson'-

5 dere das Entfernen zumindest eines Losungsmittels des Leitsalzes verstanden. 

lnsbesondere wird das Trocknen so durchgefuhrt, dass Kohlensauredimethylester 

und/oder Kohlensaureethylmethylester entfernt wird. 

15 

20 

Unter der Batterie wird insbesondere eine Lithium-Batteri~ verstanden. Eine Li­

thiurn-Batterie ist ein Akkumulator, bei dem die elektrochemische Reaktion Li­

thium und/oder Uthium-lonen und/oder eine Lithium-Verbindung involviert. 

Unter einer Batterie-Verarbeitungsanlage wird insbesondere auch eine Akku-Ver­

arbeitungsanlage zum Verarbeiten von Akkumulatoren verstanden. 

Unter dem Transportbehalter wird insbesondere auch eine oder eine Transport­

verpackung verstanden. Vorzugsweise wird die Transportverpackung durch Va­

kuumverschweifsung verschlossen. Gut geeignet als Transportverpackung ist 

insbesondere Aluminium-Verbundfolie. 

GOnstig ist, wenn das Trocknen nach dem Zerkleinern der Batterien erfolgt. Zwar 

ist es moglich und stellt eine AusfOhrungsform der Erfindung dar, dass die Batte­

rien im unzerkleinerten Zustand einem Vakuum ausgesetzt werden, sodass zu-

mindest Teile des Elektrolyten verdampfen, wobei das entstehende Gas entweder 

25 durch ein Sicherheitsventil im Akkumulator entweicht oder die Batterie durch die 

Druckdifferenz zwischen der aul5eren Umgebung und dem lnnendruck zerstort 

wird, sodass verdampfender Elektrolyt austreten kann. Da der Elektrolyt zumeist 

zwischen eng gewickelten oder gestapelten und verpressten Schichten aus Elek­

troden und Separator und in deren Poren vorliegt und mit anderen Bestandteilen 

30 der Batterien verbunden vorliegt, kann dieses Vorgehen jedoch zeitintensiv sein. 
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Es ist daher oft gOnstiger und stellt eine bevorzugte AusfOhrungsform der Erfin­

dung dar. dass die Batterien mechanisch zerkleinert werden, beispielsweise 

durch Schneiden, Scheren, Pralleinwirkung, Zertrennen und/oder Quetschen. So 

steht fur den StoffObergang in die Gasphase eine gr615ere Grenzflache zur Verf0-

5 gung. 

Das Trocknen kann beispielsweise durch Vakuumtrocknung, Kontakttrocknung. 

Konvektionstrocknung und/oder Strahlungstrocknung erfolgen. GOnstig ist es, 

wenn das Trocknen unter ROhren und/oder Umwalzen des Zerkleinerungsguts er-

folgt. 

Vor dem Zerkleinern werden die gebrauchten Batterien vorzugsweise demontiert .. 

Das heil1t, dass gr611ere Batteriesysteme in ihre kleineren Unterbausteine,. die. 

Module oder Stacks, demontiert werden oder sogar die Zellen, die das elektro-

15 chemisch wirksame Material enthalten, von der Ansteuerelektronik getrennt wer­

den. Die Ansteuerelektronik umfasst beispielsweise Halbleiterbauelemente 

und/oder Sensoren und dient der Ladesteuerung der Batterien. 

Gemal1 einer bevorzugten AusfOhrungsform erfolgt das Trocknen unter Vakuum. 

20 Vorzugweise ist das Vakuum so grol1 gewahlt, dass der Dampfdruck von Kohlen­

sauredi methylester bei 80°C, insbesondere bei 70°C, unterschritten wird. Gunstig . 

ist es, wenn das Trocknen unter einern Druck von hochstens 300 hPa, insbeson­

~ere hochstens 100 hPa erfolgt. Bei so niedrigen Drucken verdampfen wesentli-

che Bestandteile der meisten Elektrolyten, insbesondere Kohlensauredimethyles-

25 ter und Kohlensaureethylmethylester, bereits bei Ternperaturen von weniger als 

80°. Niedrige Temperaturen haben den Vorteil, dass die Bildung von Fluorwas­

serstoff behindert wird. Fluorwasserstoff stellt eine potentielle Gefahrdung fur die 

Batterie-Verarbeitungsanlage sowie die Umgebung dar. Es ist daher gOnstig, das 

Entstehen von Fluorwasserstoff zu verhindern. 

30 

GOnstig ist es, wenn das Trocknen unter einer Atmosphare erfolgt, in der der 
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Wasser-Partialdruck kleiner ist als 50 Pa, insbesondere kleiner als 10 Pa. Ein 

geringer Wasser-Partialdrucl< fuhrt zu einer geringen Reaktionsrate von Lithium­

Verbihdungen zu Lithium-Hydroxid und damit zu nur geringer Wasserstoff-Ent­

wicklung. Das verhindert die Bildung von zOndfahig.en Wasserstoff-Sauerstoff-Ge-

5 mischen und tragt zur Anlagensicherheit bei. 

GOnstig ist es zudem, wenn der Sauerstoff-Partialdruck hochstens 10 Millibar, 

insbesondere hochstens 5 Millibar betragt. Die Reaktion von Sauerstoff mit oxi­

dierbaren Bestandteilen der Batterien wird so weitgehend unterdrOckt. Es ist mog-

lich, den niedrigen Sauerstoff-Partialdruck durch einen geringen Druck beim 

Trocknen zu erreichen. Alternativ oder zusatzlich kann das Trocknen in einer 

lnertgas-Atmosphare erfolgen. 

Bevorzugt ist ein Verfahren. bei dem das Trocknen des Zerkleinerungsguts be-

15 eridet wird, bevor sich ein entzOndliches C?der explosives Gasgemisch Ober dem 

abgefOllten Zerkleinen.ingsgut pildet und/oder bevor das Zerkleinerungsgut so 
trocken ist, dass sich wahrend der Weiterverarbeitung ein entzOndliches oder 

explosives Gasgemisch ergibt. 

20 Vorzugsweise wird das Zerkleinerungsgut so lange getrocknet, bis ein Elektrolyt­

gehalt im Zerkleinerungsgut so klein ist, dass eine elektrochemische Reaktion 

unmoglich ist. In anderen Worten ist der Elektrolytgehalt kleiner als ein Schwel­

lenwert, wobei der Schwellenwert so gewahlt ist, dass die Zellspannung bei Un-

terschreiten dieses Schwellenwerts auf hochstens ein Viertel abgesunken ist. Die-

25 ser Schwellenwert wird beispielsweise dadurch bestimmt, .dass die Zellenspan­

nung einer Batterie in Abhangigkeit vom Elektrolytgehalt bestimmt wird. Kurz var 

dem Erreichen des Schwellenwerts bricht die Zellspannung zusammen, das heif1t, 

dass sie um zumindest 75% absinkt. 1st der Schwellenwert unterschritten, enthalt 

die Batterie so wenig Elektrolyt, dass in guter Naherung keine elektrochemische 

30 Reaktion mehr moglich ist. 
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Vorzugsweise wird das Zerkleinerungsgut so lange getrocknet, dass eine Menge 

von 50 kg an Zerkleinerungsmaterial, das kompaktiert in ~inem 50-Liter-Fass ent­

halten ist, keine oder eine nur so geringe Warmeentwicklung zeigt, dass ein ther­

misches Durchgehen, also eine thermisch induzierte Kettenreaktion, fur zumin-

5 dest zwei Monate ausgeschlossen ist und dass eine etwaige Wasserstoff-Ent­

wicklung zudem so gering ausgebildet ist, dass nach zwei Wochen kein Oberdruck 

entsteht, wenn zu Beginn ein Unterdruck von 500 hPa herrscht. 

G0nstig ist es, wenn das Zerkleinerungsgut so lange getrocknet wird, bis der 

Elektrolytgehalt an organischen Komponenten, die bei 80°C fluchtig sind, hochs­

ten 3 Gew.-%, hochstens insbesondere 2 Gew.-% betragt. 

Vorzugsweise wird das Trocknen so lange durchgefOhrt, dass der akkumulierte 

Gehalt an organischen Karbonaten aus dem Elektrolyten, die bei 80°C fluchtig 

15 sind, in der Atmosphare Ober dem Zerkleinerungsgut 3 Vol.-% unterschreitet. 

lnsbesondere wird das Trocknen so lange durchgefOhrt, bis der Gehalt an Koh­

lensauredimethylester 4 Vol.-%, insbesondere 3 Vol.-%, unterschreitet und/oder 

der Gehalt an Cyclohexylbenzot 1 Vol.-%, insbesondere 0,5 Vol.-%, unterschrei-

20 tet. 

Vorzugsweise erfolgt das Trocknen unmittelbar nach dem Zerkleinem. Hierunter 

wird insbesondere verstanden, dass zwischen dem Beginn des Zerkleinerns der 

Batterien und dem Zeitpunkt, zu dem zumindest. ein Teil des dadurch entstande-

25 nen Zerkleinerungsguts anfangt zu Trocknen, hochstens fOnf Minuten betragt, ins­

besondere hochstens eine Minute. Durch die schnelle Trocknung nach dem Zer­

kleinern wird die Masse an Material klein gehalten, die potentiell elektrochemisch 

reagieren konnte, zudem wird die elektrochemische Reaktionszeit potentieller 

exothermer Reaktionen klein gehalten. Das senkt das Risiko tor die Anlage und 

30 die Umgebung. 
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Besonders gOnstig ist es, wenn das Vakuum mittels einer Strahlpumpe erzeugt 

wird. Strahlpumpen sind, insbesondere bei geeigneter Wahl des Strahlmediums, 

weitgehend unempfindlich gegen ~ggressive abzupumpende Gase. GOnstig ist 

es, wenn das Strahlmedium, das eine FIUssigkeit ist, einen pH-Wert von zumin-

5 dest 8, insbesondere von zumindest 9, beispietsweise zumindest 12, hat. In die­

sem Fall konnen sich unerwOnschte Bestandteile des Gases, das abgepumpt 

wird, zersetzen o.der zu weniger schadlichen Substanzen reagieren. So kann bei­

spielsweise Kohlensauredimethylester. und/oder Kohlensaureethylmethylester 

durch eine Verseifungsreaktion abgebaut werden. Etwaig im Strahlenmedium ent-

haltener Fluorwasserstoff kann im basischen Milieu in einer Saure-Base-Reaktion 

zu einem ungefahrlichen Salz· umgesetzt werden. 

Vorzugsweise enthalt das Strahlenmedium eine Fluor fallende Substanz. Bei­

spielsweise kann das Strahlenmedium Natriumkarbonat oder Kalziumkarbonat 

15 enthalten. Die bei der Reaktion mit einer Fluorverbindung, insbesondere Fluor­

wasserstoff, entstehenden Salze werden vorzugsweise abgetrennt, insbesondere 

abgefiltert oder aussedimentiert. Auf diese Weise wird zumindest weitgehend ver­

hindert, dass Fluorwasserstoff oder andere giftige fluorhaltige Verbindungen in 

die Umgebung abgegeben werden k6nnen. 

20 

Vorzugsweise erfolgt das Trocknen bei einer Temperatur von hochstens 80°. In 

diesem Fall entsteht kaum Fluorwasserstoff. Das erhoht die Lebensdauer der Bat­

terie-Verarbeitungsanlage und verringert die Umweltgefahrdung. 

25 Gema~ einer bevorzugten Ausfuhrungsform umfasst das Verfahren die Schritte 

des Kondensierens von Bestandteilen des Elektrolyten durch Abkuhlen und/oder 

Druckerh6hen, sodass ein Elektrolytkondensat entsteht. Beispielsweise wird das 

Kondensieren an einer Stelle durchgefOhrt, die bezuglich des Gasflusses zwi­

schen dem Trockner und der Vakuumpumpe liegt. Vom Trockner kommende 

30 Gase mOssen daher in diesem Fall zunachst einen Kondensator passieren, bevor 
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sie zur Vakuumpumpe gelangen konnen. Das fOhrt dazu, dass gasformiger Elek­

trolyt, der in dem Gas vorliegt, das beim Trocknen entsteht, zumindest zu einem 

Oberwiegenden Teil im Kondensator abgeschieden wird, bevor das verbleibende 

Gas zur Pumpe gelangt. So kann Elektrolyt zurOckgewonnen werden. Zudem ver-

5 ringert sich der Gasstrom durch die Vakuumpumpe, was deren Lebensdauer ver­

langert und deren Energieverbrauch reduziert. 

Gema!?. einer bevorzugten AusfOhrungsform umfasst das Verfahren alternativ den 

Schritt der Gasreinigung durch Adsoption der flOchtigen organischen Bestandteile 

an einem Aktivkohlfilter vor oder nach der Verdichtereinheit. 

Vorzugsweise umfasst das erfindungsgemal1e Verfahren alternativ oder zusatz­

lich den Schritt eines Reiriigens des Gases, das beim Trocknen entsteht, bevor 

dieses die Vakuumpumpe erreicht. Das kann beispielsweise auch dadurch erfol-

15 gen, dass das Gas einen Aktivkohlefilter und/oder einen Filter passiert, in dem mit 

Fluorwasserstoff reagierende Substanzen enthalten sind, beispielsweise ein Kal­

ziumsalz wie Kalziumkarbonat. 

Vorzugsweise umfasst das erfindungsgemaf1e Verfahren den Schritt eines Trock-

20 nens bei einer _Trocken-Temperatur und fur eine Trocken-Dauer, die so gewahlt 

sind, dass sich der Binder, der Aktivmaterial der Lithium-Batterie an einen Trager 

bindet, zumindest zum Oberwiegenden Teil zersetzt. GOnstig ist es, wenn dieser 

Trocknungsschritt, der auch als Hochtemperatur-Trocknen bezeichnet. werden 

kann, raumlich getrennt von einem ersten, oben beschriebenen Trocknungsschritt 

25 durchgefOhrt wird. Der letztgenannte Trocknungsschritt kann auch als Niedertem­

pera'tur-Trocknen bezeichnet werden. 

Vorzugsweise wird das Hochtemperatur-Trocknen, bei dem sich der Binder zer­

setzt, so durchgefOhrt, dass die entstehenden Zersetzungsgase sich nicht mit den 

30 Gasen mischen, die beim Niedrigtemperatur-Trocknen entstehen. Es ist moglich, 
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dass das Hochtemperatur-Trocknen und das Niedertemperatur-Trocknen bei un­

terschiedlichen DrOcken erfolgt. Beispielsweise kann das Hochtemperatur-Trock­

nen bei Normaldruck erfolgen. 

5 Unter dem Aktivmaterial wird der Stoff verstanden, der beim Betrieb der Batterien 

elektrochemisch reagiert. Unter dem Trager tor das Aktivmaterial wird insbeson­

dere eine Tragerfolie verstanden, auf der das Aktivmaterial in Form von Partikeln 

aufgebracht ist. Beispielsweise handelt es sich bei der Tragerfolie um eine Folie 

aus Aluminium oder eine Aluminiumlegierung. Der Binder ist der Stoff, der das 

Aktivmaterial mit dem Trager verbindet, beispielsweise enthalt der Binder Polyvi­

nylidenfluorid. 

GOnstig ist es, wenn beim Zerkleinern der Batterien flOssiger Stickstoff zugegeben 

wird. Das kOhlt die Batterien, die Zerkleinerungsmaschine und das Zerkleine-

15 rungsgut und verdrangt zudem Sauerstoff und Wasserdarnpf aus der Atmosphare. 

20 

GOnstig ist es, wenn das Zerkleinern bei dem Wasserdampf-Partialdruck von 

hochstens 20 Pa und/oder einem Sauerstoff-Partial von hochstens 40 hPa, ins­

besondere hochstens 15 hPa erfolgt. 

Gemar1 einer bevorzugten Ausfuhrungsform umfasst das Verfahren d!e Schritte 

eines Entnehmens des Zerkleinerungsguts aus dem Transportbehalter, eines Ab­

trennens von Hartteilen und/oder eines Separierens von Aktivmaterial vom Tra-

ger, insbesondere durch eine zweite Zerkleinerungsstufe und/oder Luftstrahlsie-

25 ben, sodass eine Aktivmaterialfraktion und eine Tragerfaktion entstehen, und ei­

nes getrennten Verpackens von Aktivmaterialfraktion und Tragerfraktion in jewei­

lige Transportbehaltnisse. GOnstig ist es, wenn diese Transportbehaltnisse luft­

dicht ausgebildet sind. Durch das Trennen von Aktivmaterialfraktion und Trager­

fraktion ist ein Transport in der Regel ohne Genehmigungen moglic~. Ein. weiterer 

30 Vorteil ist, dass derartig getrennte Fraktionen nur eine geringe Gefahrdung dar­

stellen. 
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rn einer bevorzugten Batterie-Verarbeitungsanlage sind die Trennungseinheit und 

die Trockenvorrichtung in einem gemeinsamen Standard-Container angeordnet 

Das hat den Vorteil, dass die Batterie-Verarbeitungsanlage besonders einfach 

5 transportiert werden kann. 

GOnstig ist es, wenn die Trockenvorrichtung ein Ruhrwerkzeug aufweist, bei­

spielsweise einen AnkerrOhrer oder einen StabrOhrer, dessen ROhrstabe quer zu 

einer ROhrwelle angebracht sein konnen. Alternativ oder zusatzlich ist das ROhr-

werkzeug ein externes ROhrwerkzeug, das den Trockner als Ganzes bewegt. 

Vorzugsweise besitzt die Batterie-Verarbeitungsanlage eine Vakuumanlage, die 

mit der Trockenvorrichtung zum Erzeugen eines Vakuums in der Trockenvorrich­

tung verbunden ist. Besonders gOnstig ist es, wenn auch die Vakuumanlage irn 

15 Standard-Container angeordnet ist. Bei dem Standard-Container handelt es sich 

vorzugweise um einen 40-Fuf1-Container. Beispielweise umfasst die Vakuuman­

lage eine Strahlpumpe, bei der ein Strahlmedium zum Erzeugen des Unterdrucks 

verwendet wird. 

20 Vorzugsweise umfasst die Batterie-Verarbeitungsanlage eine Hartmetallabtrenn­

vorrichtung und/oder eine Leichtfraktionabtrennvorrichtung , eine Separiervorrich­

tung, insbesondere eine Klassiervorrichtung, zum SeJ?arieren von Aktivmaterial 

vom Trager, insbesondere durch eine zweite Zerkleinerungsstufe und/oder Luft-

strahlsieben, sodass eine Aktivmaterialfraktion und eine Tragerfraktion entsteht, 

25 und eine zweite AbfOllvorrichtung zum getrennten AbfOllen von Aktivmaterialfrak­

tion und Tragerfraktion. GOnstig ist es, wenn diese AbfOtlvorrichtung zum Abfullen 

unter Unterdruck und/oder unter lnertgas ausgebildet ist. 

U nter einer Hartmetallabtrennvorrichtu·ng wird insbesondere eine Vorrichtung zur 

30 Abtrennung van Fragmenten peripherer Bestandteile des Betriebssystems, der 

BatteriezellhOlle und der Strom-Kontakte verstanden. Beispielsweise umfasst die 
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Hartmetallabtrennvorrichtung eine Magnetseparationsvorrichtung und/oder einen 

Sichter, insbesondere einen Querstromsichter und/oder einen Zickzack-Sichter. 

Unter der Separiervorrichtung wird insbesondere eine Vorrichtung zum zur Ab­

trennen der Separatorfolie verstanden. 

Die Leichtfraktionabtrennvorrichtung umfasst vorzugsweise einen Zickzack-Sich­

ter und/oder einen Lufttrenner, wobei es gunstig ist, wenn die Luft im Kreislauf 

gefOhrt wird. Das reduziert die Staubexposition der Umwelt mit gesundheits­

schadlichem Staub. 

Vorzugsweise sind die zweite Abfullvorrichtung und di~ Separiervorrichtungen in 

einem gemeinsamen Standard-Container angeordnet, beispietsweise im oben be­

schrieben ersten· Standard-Container, oder einem zweiten Standard-Container. 

GOnstig ist es, wenn der Container staubdicht gekapselt ist. 

Vorzugsweise umfasst die Batterie-Verarbeitungsanlage eine Schleuse zwischen 

der Zerkleinerungseinheit und der lnaktivierungsvorrichtung. Beispielsweise han­

delt es sich um eine Zellenradschleuse. 

20 Im Folgenden wird die Erfindung anhand der beigefOgten Zeichnungen naher er­

lautert. Dabei zeigt 

Figur 1 

25· Figur 2 

Figur 3 

30 

ein Ablaufdiagramm eines erfindungsgemaBen Verfahrens, 

einen Querschnitt durch eine erfindungsgemar!e Batterie-Verarbei­

tungsanlage und 

einen Querschnitt durch weitere, optionale Bestandteile einer erfin­

dungsgemar1.en Batterie-Verarbeitungsanlage. 
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Figur 1 zeigt das Ablaufdiagramm eines erfindungsgemal5en Verfahrens. Zu­

nachst werden Batterien 10.1, 10.2, ... , insbesondere Batteriesysteme bestehend 

aus mehreren Batteriemodulen oder Batteriestacks, welche wiederum aus meh­

reren Batteriezellen bestehen, in einer Entladeeinheit 12 entladen. Danach forgt 

5 an einer Demontagestation-14 die Demontage der Batterien 10, wenn diese er­

forderliche ist, weH die Batteriesysteme ansonst~n aus geometrischen oder gra­

vimetrischen Grunden nicht in die Zerkleinerungseinheit befordert werden kon­

nen. Dazu werden die Batteriesysteme geoffnet und soweit demontiert, dass die 

Module/Stacks einzeln entfernt werden konnen. Gegebenenfalls konnen auch die 

15 

Zellen von der Ansteuerelektronik getrennt werden. Die entstehenden Unterein­

heiten (Module/Stacks) und/oder Zellen 16.1, 16.2, ... werden einer Zerkleine­

rungseinheit 18 zugefi..ihrt, die beispielsweise eine Rotorschere mit einem Rotor 

und einen mit Statoren oder mehreren Rotoren, oder eine SchneidmOhle mit ei­

nem Rotor und mehreren Rotoren umfasst. 

Die Zerkleinerungseinheit 18 zerkleinert die Batterien 10 unter Schutzgas 20, das 

beispielsweise einer Schutzgasflasche entnommen wird. Alternativ oder zusatz­

lich kann ftOssiger Stickstoff aus einer FIOssigstickstoffquelle 19 zugedOst wer­

den. Bei dem Schutzgas kann es sich beispielsweise um Stickstoff, ein Edelgas, 

20 Kohlendioxid, Lachgas oder ein sonstiges, vorzugweise nicht giftiges Gas han­

deln. 

Beim Zerkl.einern entsteht Zerkleinerungsgut 24, das einer lnaktivierungsvorrich­

. tung in Form einer Trockenvorrichtung. 26 zugefOhrt wird. Zwischen der Zerklei-

25 nerungseinheit 18 und der Trockenvorrichtung 26 ist eine Schleuse 28 angeord­

net, die soweit gasdicht ist, dass die Druckvorrichtung 26 in guter Naherung von 

der Zerkleinerungseinheit 18 gasdicht getrennt ist. 

Die Trockenvorrichtung 26 ist mit einer Vakuumanlage 29 verbunden, die eine 

30 Vakuumpumpe 30 aufweist und ein Vakuum erzeugt. In der Trockenvorrichtung 

26 herrscht ein Druck p25 von P26 == 100 hPa, vorzugsweise 50 hPa. Es sei darauf 
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hingewiesen, dass im Rahmen der vorliegenden Beschreibung unter einer Vaku­

umpumpe insbesondere ganz allgemein eine Vorrichtung verstanden wird, die ein 

Vakuum erzeugt. Es ist dabei mogfich und bevorzugt, nicht aber notwendig, dass 

die Vakuumpumpe gleichzeitig als Verdichter wirkt, so dass von ihr Gas unter 

5 einem Druck abgegeben wird, der gr611er ist als der Umgebungsdruck. 

In dem in Figur 1 gezeigten Fall handelt es sich bei der Vakuumpumpe um einen 

V~rdichter, der Gas 31, das in der Trockenvorrichtung 26 vorliegt, ansaugt und 

verdichtet. ·Alternativ oder zusatzlich kann die Vakuumanlage 29 eine Strahl-

pumpe aufweisen, bei der ein Strahlmedium in Form einer FI0ssigkeit mit hoher 

Geschwindigkeit durch Venturi-Duse geleitet wird. Das Strahlmedium ist afkalisch 

und hat einen pH-Wert von zumindest pH 13 und ist beispielsweise eine 10%ige 

Kaliumhydroxidlosung. 

15 Die Vakuumanlage 29 umfasst eine Gasreinigungsvorrichtung 32, die zwischen 

der Trockenvorrichtung 26 und der Vakuumpumpe 30 angeordnet ist und die im 

vorliegenden Fall einen Kondensator 34 und/oder einen Aktivkohlefilter 36 um­

fasst. Der Kondensator wird bei E;}iner Temperatur von -10 °C betrieben, so dass 

Kohlensauredimethylester und K9hlensaureethylmethylester kondensieren und in 

20 einen Kondensatbehalter 38 abgegeben werden k6nnen. Zudem wir<;i etwaig vor­

handenes Wasser ausgefroren. Ein Steuerventil 40 ist ausgebildet zum Offnen, 

wenn der Druck p2e zu grol1 wird und zum Zufahren, wenn der Druck p25 zu klein 

wird, das hem.t, dass ein vorgegebener Schwellenwert unterschritten wird. 

25 Vorzugsweise ist das Trocknungsgut wahrend der Trocknung bewegt. Dies kann 

beispielsweise durch langsames ROhren mit einem Ruhrwerkzeug 41, wie einem 

AnkerrOhrer oder einem Stabruhrer mit senkrecht zur R0hrwelle angebrachten 

Staben passieren. Alternativ durch einen bewegten Trocknungsbehalter. 

30 Durch das Trocknen des Zerkleinerungsguts entsteht' inaktiviertes Zerkleine-
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rungsgut 42, das einer AbfOllvorrichtung 44 zugefOhrt wird. Dort wird das inakti­

vierte Zerkleinerungsgut 42 unter Vakuum und/oder unter Schutzgas in einen 

Transportbehalter 46 abgefOIH. Der Transportbehalter 46 ist vorzugsweise gas­

dicht. Es ist moglich, nicht aber notwendig, dass der Transportbehalter 46 var 

5 dem Abtransport mit lnertgas aufgefullt wird, so dass er unter Normaldruck steht. 

Alternativ ist es auch moglich, dass der Transportbehalter unter Vakuum ver­

schlossen und transportiert wird. Es ist moglich, dass alternativ zum Transport­

behalter eine vakuumverschweil3.te Folie, beispielsweise eine Aluminiumverbund­

folie, gewahlt wird. 

Ober eine SpOlleitung 48 wird der Zerkleinerungseinheit 18 Schutzgas 20 von der 

Vakuumpumpe 30 zugefOhrt. Arbeitet die Vakuumpumpe 30 wie im vorliegenden 

Fall, der eine bevorzugte AusfOhrungsform darstellt, zudem als Kompressor, kann 

das Schutzgas auf eine Druckgasflasche 50 gezogen werden. Alternativ oder zu-

15 satzlich kann das Schutzgas 20, gegebenenfalls nach zusatzlicher Reinigung. in 

die Urrigebung abgegeben werden. -

Figur 2 zeigt schematisch einen Querschnitt durch eine erfindungsgemaQ.e Batte­

rie-Verarbeitungsanlage 52, die einen Standard-Container 54 aufweist, in dem die 

20 Zerkleinerungseinheit 18, die Trockenvorrichtung 26 und die AbfOllvorrichtung 44 

angeordnet sind. Hinter der Zerkleinerungseinheit 18 ist ein erster gasdichter For­

derer 56 angeordnet, der beispielsweise eine Forderschnecken oder einen Rohr­

kettenforderer umfasst. Der erste Forderer 56 fordert das Zerkleinerungsgut 24 

zur Trockenvorrichtung 26, die mit der in Figur 2 nicht sichtbaren Vakuum-Erzeu-

25 gungsvorrichtung verbunden ist. In Materialstromrichtung hinter der Trockenvor­

richtung 26 ist ein zweiter Ferderer ~8- angeordnet, der vorzugsweise ebenfalls 

gasdicht ausgebildet ist und eine Forderschnecke oder einen Rohrkettenforderer 

enthalten kann. Der zweite Ferderer fordert das inaktivierte Zerkleinerungsgut 42 

zur AbfOllvorrichtung 44. 

30 
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Figur 3 zeigt optionale, in der vorliegenden AusfOhrungsform vorhandene Einhei­

ten der erfindungsgemaBen Batterie-Verarbeitungsanlage 52, die einen Auf­

schlusszerkleinerer 60 sowie einen Sichter 62 umfasst. Der Aufschlusszerkleine­

rer 60 enthalt eine Transportbehalter-Entleervorrichtung 64, mittels der aus dem 

5 Transportbehalter · 46 inaktiviertes Zerkleinerungsgut 42 entnommen werden 

kann. Der Aufschlusszerkleinerer 60 erzeugt Aufschlussmaterial 66, das dem 

Sichter 62 zugetohrt wird. Es kann sich bei dem Sichter beispielsweise um einen 

Zickzack-Sichter handeln. 

Vorzugsweise umfasst die Batterie-Verarbeitungsanlage 52 einen Zerkleinerer, 

der vorzugsweise im Materialfluss vor der Klassiervorrichtung 74 steht und ein 

schnell laufendes Zerkleinerungswerkzeug enthalt, wobei eine Rotorumfangsge­

schwindigkeit groBer ist als 1 m/s, vorzugsweise gr6Ber als 10 m/s. Dieser Zer­

kleinerer zerkleinert das Zerkleinerungsmaterial und beansprucht es. mechanisch 

15 so, dass sich die elektrochemisch aktive Beschichtung mindestens teilweise vom 

Trager lost. Das Vorhandensein eines solchen Zerkleinerer ist ein allgemeines 

bevorzugtes Merkmal einer erfindungsgemar..en Batterie-Verarbeitung.sanlage. 

Im Sichter entstehen eine Leichtfraktion mit Separatorfolie und feinem Beschich-

20 tungsmaterial und eine Schwergutfraktion mit Tragerfolien (Aluminium- und Kup­

25 

fer) mit groBerem leicht anhaftender Beschichtung. Beide Fraktionen werden auf 

jeweils ein Sieb zur weiteren Trennung in Beschichtung und Separatorfolie bezie­

hungsweise Beschichtung und Metallfolien gegeben. Die entstehenden Fraktio-

nen werden getrennt weiter verarbeitet. 

Das Aufschlussmaterial. 66 wird dem Sichter 62 mittels einem dritten Forderer 68 

zugefOhrt. Ein vierter Ferderer 70 fOhrt gesichtetes Material 72, insbesondere das 

Material der Leichtfraktion, das den Sichter 62 verlasst, einer Klassiervorrichtung 

74 zu. Die Klassiervorrichtung 74 umfasst vorzugsweise ein Luftstrahlsieb, das 

30 gleichzeitig als Trennvorrichtung zum Trennen des Aktivmaterials von dem Trager 

fungiert. Durch das Trennen entsteht eine Aktivmaterialfraktion 76, ·die in ein 
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Transportbehaltnis 78 abgefullt wird. 

Es ent_steht zudem eine Tragerfraktion 80, die in der vorliegenden AusfOhrungs­

form mit einem fOnften Ferderer 82 einer AbfOlleinheit 84 zugefOhrt wird; die die 

5 Tragerfraktion 80 in einen Behi:ilter 86 fOllt. Die AbfOlleinheit 84 ist zusammen mil 

einer zweiten AbfOlleinheit 88 Teil einer zweiten AbfOllvorrichtung. 
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Bezug.sleistenliste 

10 Batterie 

12 Entladeeinheit 50 Druckgasflasche 

14 Demotagesstation 52 Batterie-Verarbeitungsa nlage 

16 Zelle 54 Standard-Container 

18 Z~rkleinerungseinheit 56 erster Ferderer 

19 Fl Ossigsti ckstoffq ue lie 58 zweiter Forderer · 

20 Schutigas 60 Aufschlusszerkleinerer 
22 Sch utzgasflasche 62 Sichter 
24 Zerkleinerungsgut 64 Transportbehalter-
26 T rockenvorrichtu ng Entleervorrichtung 

28 Schleuse 66 Aufschlussmaterial 

29 Vakuumanlage 68 dritter Forderer 

30 Vakuumpumpe 70 vierter Forderer 

31 Gas 72 gesichtetes Material 

32 Gasreinigungsvorrichtung 74 Klassieryorrichtung 

34 Kondensator 76 Aktivmaterialfraktion 

36 Aktivkohlefilter 78 Transportbehaltnis 

38 Kondensatbehalter 

80 T ragerfraktion 

40 Steuerventil 82 fOnfter Forderer 

41 ROhrwerkzeug -84 Abful leinheit 

42 inakUves Zerkleinerungsgut 86 Beh~ilter 

44 AbfOllvorrichtung 88 zweite Abfi.illeinheit 

46 T ransportbehalter 

48 SpOlleitung p Druck 
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PatentansprUche: 

1. Verfahren zum Behandeln gebrauchter Batterien (1 O}, insbesondere 

Lithium-Batterien, mit den Schritten: 

(a) Zerkleinern der Batterien ( 10), sodass Zerkleinerungsgut (24) erhalten 
l 

wird, 

(b) lnaktivieren des Zerkleinerungsguts (24), sodass ein inaktiviertes Zer­

kleinerungsgut (42) erhalten wird, und 

10 (c) Abfullen des inaktivierten Zerkleinerungsguts (42) in einen Transport-

behalter (46), 

dadurch gekennzeichnet, dass 

(d) das lnaktivieren durch Trocknen des Zerkleinerungsguts (24) erfolgt. 

15 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das Trocknen 

unter Vakuum erfolgt. 

20 

3. Verfahren nach einem der vorstehenden AnsprOche, dadurch gekennzeich­

net, dass das Zerkleinerungsgut (24) solange getrocknet wird, bis ein Elekt­

rolytgehalt so klein ist, dass eine elektrochemische Reaktion unmoglich lst. 

4. Verfahren nach einem der vorstehenden AnsprOche, dadurch gekennzeich­

net, dass 

das Vakuum mittels einer Strahlpumpe erzeugt wird und 

25 ein Strahlmedium der Strahlpumpe 

einen pH-Wert van zumindest 8, insbesondere 9, hat und/oder 

eine Fluor fallende Substanz enthalt. 
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5. Verfahren nach einem der vorstehenden AnsprOche, gekennzeichnet durch 

die Schritte: 

(e) Entnehmen des Zerkleinerungsguts (24) aus dem Transportbehal­

ter (46), 

5 (f} Abtrennen von Hartteilen und/oder 

Separieren von Aktivmaterial vom Trager, insbesoildere durch Luft­

strahlsieben oder durch eine zweite Zerkleinerungsstufe, sodass eine 

Aktivmaterialfraktion (76) und eine Tragerfraktion (80) entsteht, und 

(g) getrenntes Verpacken von Aktivmaforialfraktion (76) und Tragerfrakti-

0 on (80) in Transportbehaltnisse (78). 

6. Batterie-Verarbeitungsanlage zum Behandeln gebrauchter Batterien, insbe.,. 

sondere Uthium-Batterien, mit: 

(a) einer Zerkleinerungseinheit (18) zum Zerkleinern der Batterien (10), 

15 sodass Zerkleinerungsgut (24) erhalten wird, 

(b) einer lnaktivierungsvorrichtung (26) zum lnaktivieren des Zerkleine­

rungsguts (24) und 

(c) einer AbfOllvorrichtung (44) zum AbfOllen des inaktivierten Zerkleine­

rungsguts (24) in einen Transportbehalter (46), 

20 dadurch gekennzeichnet, dass 

(d) die lnaktivierungsvorrichtung eine Trockenvorrichtung (26) umfasst. 

7. Batterie-Verarbeitungsanlage nach Anspruch 6, dadurch gekennzeichnet, 

dass 

25 die Zerkleinerungseinheit und die Trockenvorrichtung (26) in einem Stan­

dard-Container (54) angeordnet sind. 

8. Batterie-Verarbeitungsanlage nach Anspruch 6 oder 7, gekennzeichnet 

durch eine Vakuumanlage, die mit der Trockenvorrichtung (26) zum Erzeu-

30 gen eines Vakuums in der Trockenvorrichtung (26) verbunden ist. 
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9. Batterie-Verarbeitungsanlage nach Anspruch 8, dadurch gekennzeichnet. 

dass 

- die Vakuumanlage (29) eine Strahlpumpe mit einem Strahlmedium um­

fasst, 

- das Strahlmedium im Kreis gefuhrt ist und 

- das Strahlmedium eine mit Fluorwasserstoff reagierende Substanz ent-

halt 

O 10. Batterie-Verarbeitungsanlage nach einem der AnsprOche 6 bis 9, gekenn-

15 

20 

PL/be 

zeichnet durch 

- eine Hartmetallabtrennvorrichtung und/oder eine Leichtfraktionsabtrenn­

vorrichtung, 

- eine Separiervorrichtung, insbesondere eine Klassiervorrichtung (74}, 

zum Separieren von Aktivmaterial vom Trager, insbesondere durch Luft-

strahlsieben und/oder durch eine zweite Zerkleinerungsstufe, sodass ei­

ne Aktivmaterialfraktion (76) und eine Tragerfraktion entsteht, insbeson­

dere Aluminium- und Kupferfolien, und 

- eine zweite Abfullvorrichtung (44) zum getrennten AbfOllen von Aktivma: 

terialfraktion (76) und Tragerfraktion (80), insbesondere Aluminium- und 

Kupferfolien. 
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Die Erfindung betrifft ein Verfahren zum Behandeln gebrauchter Batterien (10), 

insbesondere Lithium-Batterien, mit den Schritten: Zerkleinern der Batterien 

5 (10), sodass Zerkleinerungsgut (24) erhalten wird, lnaktivieren des Zerkleine­

rungsguts (24 ), sodass ein inaktiviertes Zerkleinerungsgut (42) erhalten wird, 

und AbfOllen des inaktivierten Zerkleinerungsguts (42) in einen Transportbehal­

ter (46). Erfindungsgemal!. ist vorgesehen, dass das lnaktivieren durch Trocknen 

des Zerkleinerungsguts (24) erfotgt. 

10 

Figur 1 
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(57) Abstract: The invention relates to a method for the treatment of used batteries (10), in particular lithium batteries, having the 
steps: comminuting the batteries (10) such that conm1inuted material (24) is obtained, inactivating the comminuted material (24) 
such that inactivated comminuted material (42) is obtained, and filling a transport container (46) with the inactivated comminuted 
material (42). It is provided according to the invention that the inactivation is performed by drying the comminuted material (24), 
and the comminuted material (24) is dried until a11 electrolyte content is so low that an electt·ochemical reaction is not possible. 

(57) Zusammenfassung: 
[Fortsetzung auf der niichsten Seite] 
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Veroffentlicht: 

mit internationalem Recherchenbericht (Artikel 21 Absatz 
3) 

Die Erfindlmg betrifft ein Verfahren zum Behandeh1 gebrauchter Batterien (10), insbesondere Lithium-Batterien, mit den 
Schritten: Zerkleinem der Batterien (10), sodass Zerkleinerungsgut (24) erhalten wird, hmktivieren des Zerkleine- rungsguts (24), 
sodass ein inaktiviertes Zerkleinerungsgut (42) erhalten wird, rmd Abfiillen des inaktivierten Zerkleinerungsguts (42) in einen 
Transportbehiil- ter (46). EliindungsgemiiB ist vorgesehen, dass das hlaktivieren durch Trocknen des Zerkleinerungsguts (24) 
erfolgt und das Zerkleinerungsgut (24) solange ge- trocknet wird, bis ein Elektroly1gehalt so klein ist, dass eine elektrochemische 
Reaktion rmmoglich ist. 
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Verfahren zum Behandeln gebrauchter Batterien, insbesondere wieder auf­

ladbarer Batterien und Batterie-Verarbeitungsanlage 

Die Erfindung betrifft ein Verfahren zum Behandeln gebrauchter Batterien, ins-

5 besondere gebrauchter Lithium-Batterien, beispielsweise Lithium-lonen-Batte­

rien, mit den Schritten (a) Zerkleinern der Batterien, sodass Zerkleinerungsgut 

erhalten wird, (b) lnaktivieren des Zerkleinerungsguts, sodass ein inaktiviertes 

Zerkleinerungsgut erhalten wird, und (c) Abfullen des inaktivierten Zerkleine­

rungsguts in einen Transportbehalter. 

10 

Gemaf3. einem zweiten Aspekt betrifft die Erfindung eine Batterie-Verarbeitungs­

anlage zum Behandeln gebrauchter Batterien, insbesondere zum Behandeln ge­

brauchter Lithium-Batterien, mit (a) einer Zerkleinerungseinheit zum Zerkleinern 

der Batterien, sodass Zerkleinerungsgut erhalten wird, (b) einer lnaktivierungs-

15 vorrichtung zum lnaktivieren des Zerkleinerungsguts und (c) einer Abfullvorrich­

tung zum Abfullen des inaktivierten Zerkleinerungsguts in einen Transportbehal­

ter. 

Aus der US 2005/0241943 A 1 ist ein Verfahren zum Aufarbeiten gebrauchter 

20 Batterien bekannt, bei dem die Batterien vor einem Zerkleinerungsschritt er­

warmt werden, sodass Kunststoffbestandteile der Batterien zerstort werden. 

Nachteilig an einem derartigen Vorgehen ist, dass die verbleibenden Kompo­

nenten der Batterien mit Abbauprodukten des Kunststoffs verunreinigt sein kon­

nen. 

25 

Aus der DE 10 2012 024 876 A 1 ist ein System zum Oberfuhren transportkriti­

scher Elektrolytzellen zunachst unter lnertgas zerkleinert und danach mit einem 

Desaktivierungspulver bestaubt werden, um eine Selbstentzundung des elektro­

chemisch aktiven Materials zu verhindern. Nachteilig daran ist, dass das entste-

30 hende Material dennoch ein vergleichsweise hohes Gefahrdungspotential besitzt 

und dass das Bestaubungspulver selbst ein Explosionsrisiko darstellt und dass 

die Bildung einer entzundlichen und explosiven Atmosphare in dem Transport­

behalter nicht ausgeschlossen werden kann. 
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Aus der DE 10 2011 110 083 A 1 ist ein Verfahren zum Wiedergewinnen van Ak­

tivmaterial aus einer galvanischen Zelle bekannt, bei dem die galvanischen Zel­

len zunachst mechanisch zerkleinert, dann vorgetrocknet und nachfolgend ge-

5 sichtet werden. Schliel11ich wird der Binder in einem Ofen zersetzt. Eine derar­

tige Vorrichtung eignet sich sehr gut zum effizienten Recyceln grol1erer Mengen 

van galvanischen Elementen. Fur den Teillast-Betrieb ist diese Anlage jedoch 

vergleichsweise komplex aufgebaut. 

10 Der Erfindung liegt die Aufgabe zugrunde, Nachteile im Stand der Technik zu 

vermindern. 

Die Erfindung lost das Problem durch ein gattungsgemal1es Verfahren, bei dem 

das lnaktivieren zumindest auch durch Trocknen des Zerkleinerungsguts erfolgt. 

15 Gemal1 einem zweiten Aspekt lost die Erfindung das Problem durch eine gat­

tungsgemal1e Batterie-Verarbeitungsanlage, bei der die Aktivierungsvorrichtung 

eine Trocknungsvorrichtung umfasst. 

Vorteilhaft an der Erfindung ist, dass durch das Trocknen dem Zerkleinerungs-

20 gut so viel Elektrolyt entzogen werden kann, dass eine elektrochemische Reak­

tion nicht mehr oder nur noch zu vernachlassigbar kleinem Ausmal1 moglich ist. 

Zudem bildet sich keine entzundl iche oder explosive Gas phase Ober den Batte­

riefragmenten, da diesen insbesondere die organischen Karbonate des Elektro­

lyten entzogen wurden. Das Zerkleinerungsgut ist daher weitgehend inert und 

25 kann, insbesondere dann, wenn es unter Vakuum verpackt wird, sicher transpor­

tiert werden. 

Ein weiterer Vorteil ist es, dass zum lnaktivieren des Zerkleinerungsmaterials 

kein zusatzliches Material hinzugegeben werden muss. Das verringert den Auf-

30 wand beim Aufarbeiten der Batterien, verringert das Gewicht des inaktivierten 

Zerkleinerungsguts und erhoht die Reinheit in den folgenden Trenn- und Recyc­

lingschritten. lnsbesondere in potentiell folgenden hydrometallurgischen Aufar­

beitungsschritten ist eine hohe Produktreinheit ohne Eintrag van Fremdionen 
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vorteilhaft. 

Vorteilhaft ist zudem, dass ein transportsicheres Zerkleinerungsgut erhal­

ten wird. So ist der Gehalt an organischen Carbonaten vorzugsweise so klein, 

5 dass die Bildung von Fluorophosphaten in relevanter Menge ausgeschlossen 

werden kann. Fluorophosphate sind oft starke Nervengifte, deren Bildung sicher 

verhindert werden muss. Zudem ist sichergestellt, dass es aufgrund des gerin­

gen Elektrolytgehalts nicht zu einer durch eine elektrochemische Reaktion aus­

geloste, selbstverstarkend fortschreitende Warmeentwicklung kommen kann. 

10 

15 

Im Rahmen der vorliegenden Beschreibung wird unter dem Trocknen insbeson­

dere das Entfernen zumindest eines Losungsmittels des Leitsalzes verstanden. 

lnsbesondere wird das Trocknen so durchgefOhrt, dass Kohlensauredimethyles­

ter und/oder Kohlensaureethylmethylester entfernt wird. 

Unter der Batterie wird insbesondere eine Lithium-Batterie verstanden. Eine Li­

thium-Batterie ist ein Akkumulator, bei dem die elektrochemische Reaktion Li­

thium und/oder Lithium-lonen und/oder eine Lithium-Verbindung involviert. 

20 Unter einer Batterie-Verarbeitungsanlage wird insbesondere auch eine Akku­

Verarbeitungsanlage zum Verarbeiten von Akkumulatoren verstanden. 

Unter dem Transportbehalter wird insbesondere auch eine oder eine Transport­

verpackung verstanden. Vorzugsweise wird die Transportverpackung durch Va-

25 kuumverschweil1ung verschlossen. Gut geeignet als Transportverpackung ist 

insbesondere Aluminium-Verbundfolie. 

Gunstig ist, wenn das Trocknen nach dem Zerkleinern der Batterien erfolgt. 

Zwar ist es moglich und stellt eine AusfOhrungsform der Erfindung dar, dass die 

30 Batterien im unzerkleinerten Zustand einem Vakuum ausgesetzt werden, sodass 

zumindest Teile des Elektrolyten verdampfen, wobei das entstehende Gas ent­

weder durch ein Sicherheitsventil im Akkumulator entweicht oder die Batterie 

durch die Druckdifferenz zwischen der aul1eren Umgebung und dem lnnendruck 
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zerstort wird, sodass verdampfender Elektrolyt austreten kann. Da der Elektrolyt 

zumeist zwischen eng gewickelten oder gestapelten und verpressten Schichten 

aus Elektroden und Separator und in deren Poren vorliegt und mit anderen Be­

standteilen der Batterien verbunden vorliegt, kann dieses Vorgehen jedoch zeit-

5 intensiv sein. Es ist daher oft gunstiger und stellt eine bevorzugte Ausfuhrungs­

form der Erfindung dar, dass die Batterien mechanisch zerkleinert werden, bei­

spielsweise durch Schneiden, Scheren, Pralleinwirkung, Zertrennen und/oder 

Quetschen. So steht fur den Stoffubergang in die Gasphase eine gr6f5ere 

Grenzflache zur Verfugung. 

10 

15 

Das Trocknen kann beispielsweise durch Vakuumtrocknung, Kontakttrocknung, 

Konvektionstrocknung und/oder Strahlungstrocknung erfolgen. Gunstig ist es, 

wenn das Trocknen unter Ruhren und/oder Umwalzen des Zerkleinerungsguts 

erfolgt. 

Vor dem Zerkleinern werden die gebrauchten Batterien vorzugsweise demon­

tiert. Das heif5t, dass gr6f5ere Batteriesysteme in ihre kleineren Unterbausteine, 

die Module oder Stacks, demontiert werden oder sogar die Zellen, die das elekt­

rochemisch wirksame Material enthalten, von der Ansteuerelektronik getrennt 

20 werden. Die Ansteuerelektronik umfasst beispielsweise Halbleiterbauelemente 

und/oder Sensoren und dient der Ladesteuerung der Batterien. 

Gemaf5 einer bevorzugten Ausfuhrungsform erfolgt das Trocknen unter Vakuum. 

Vorzugweise ist das Vakuum so grof5 gewahlt, dass der Dampfdruck von Koh-

25 lensauredimethylester bei 80°C, insbesondere bei 70°C, unterschritten wird. 

Gunstig ist es, wenn das Trocknen unter einem Druck von hochstens 300 hPa, 

insbesondere hochstens 100 hPa erfolgt. Bei so niedrigen Drucken verdampfen 

wesentliche Bestandteile der meisten Elektrolyten, insbesondere Kohlensauredi­

methylester und Kohlensaureethylmethylester, bereits bei Temperaturen von 

30 weniger als 80°C. Niedrige Temperaturen haben den Vorteil, dass die Bildung 

von Fluorwasserstoff behindert wird. Fluorwasserstoff stellt eine potentielle Ge­

fahrdung fur die Batterie-Verarbeitungsanlage sowie die Umgebung dar. Es ist 

daher gunstig, das Entstehen von Fluorwasserstoff zu verhindern. 
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Vorzugsweise erfolgt das Trocknen bei einer Temperatur, die unterhalb ei­

ner Zersetzungstemperatur liegt. Unter der Zersetzungstemperatur wird insbe­

sondere die kleinste Temperatur verstanden, fur die gilt, dass nach dem Halten 

5 des Zerkleinerungsguts auf dieser Temperatur fur eine Stunde zumindest 80 

Masseprozent des Binders sich in gasformige Bestandteile zersetzt haben. Die 

Zersetzungstemperatur kann damit gemessen werden, indem die Temperatur 

des Zerkleinerungsguts sukzessive erhoht wird und erfasst wird, wann es zu ei­

nem Masseverlust, insbesondere durch Gasentwicklung aufgrund einer Zerset-

10 zung des Binders, kommt und das angegebene Kriterium erfullt ist. Gegebenen­

falls muss der Versuch mit jeweils einer neuen Probe an Zerkleinerungsgut bei 

jeweils erhohter Temperatur mehrfach durchgefuhrt werden. 

Gunstig ist es, wenn das Trocknen unter einer Atmosphare erfolgt, in der der 

Wasser-Partialdruck kleiner ist als 50 Pa, insbesondere kleiner als 10 Pa. Ein 

15 geringer Wasser-Partialdruck fuhrt zu einer geringen Reaktionsrate von Lithium­

Verbindungen zu Lithium-Hydroxid und damit zu nur geringer Wasserstoff-Ent­

wicklung. Das verhindert die Bildung von zundfahigen Wasserstoff-Sauerstoff­

Gemischen und tragt zur Anlagensicherheit bei. 

20 Gunstig ist es zudem, wenn der Sauerstoff-Partialdruck hochstens 1 O Millibar, 

insbesondere hochstens 5 Millibar betragt. Die Reaktion von Sauerstoff mit oxi­

dierbaren Bestandteilen der Batterien wird so weitgehend unterdruckt. Es ist 

moglich, den niedrigen Sauerstoff-Partialdruck durch einen geringen Druck beim 

Trocknen zu erreichen. Alternativ oder zusatzlich kann das Trocknen in einer 

25 lnertgas-Atmosphare erfolgen. 

Bevorzugt ist ein Verfahren, bei dem das Trocknen des Zerkleinerungsguts erst 

beendet wird, wenn sich nach Beenden des Trocknens kein entzundliches oder 

explosives Gasgemisch Ober dem abgefullten Zerkleinerungsgut mehr bilden 

30 kann und/oder wenn das Zerkleinerungsgut so trocken ist, dass sich im Trans­

portbehalter oder wahrend der Weiterverarbeitung ein entzundliches oder explo­

sives Gasgemisch ergeben kann. Unter dem Merkmal, dass das Trocknen been-
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det wird, wenn sich nach Beenden des Trocknens kein entzundliches oder ex­

plosives Gasgemisch Ober dem abgefullten Zerkleinerungsgut bilden kann, wird 

insbesondere verstanden, dass sich in einem Transportbehalter in Form eines 

50-Literbehalter, der zur Halfte (bezogen auf sein Volumen) mit dem Zerkleine-

5 rungsgut gefullt ist, innerhalb von einer Woche bei 50°C und 1013 hPa kein 

zundfahiges Gasgemisch bildet. Ob das Kriterium erfullt ist, wird in Vorversu­

chen ermittelt. Bildet sich ein zundfahiges Gasgemisch, muss das Trocknen lan­

ger und/oder bei niedrigerem Druck durchgefuhrt werden. Die Vorversuche wer­

den so lange wiederholt, bis eine Trocknungsdauer und/oder ein Trocknungs-

10 druck ermittelt ist, bei der das Merkmal bei einem Testsatz von drei Transport­

behalter fur alle drei Transportbehalter erfullt ist. 

Vorzugsweise wird das Zerkleinerungsgut so lange getrocknet, bis ein Elektro­

lytgehalt im Zerkleinerungsgut so klein ist, dass eine elektrochemische Reaktion 

15 unm6glich ist. In anderen Worten ist der Elektrolytgehalt kleiner als ein Schwel­

lenwert, wobei der Schwellenwert so gewahlt ist, dass die Zellspannung bei Un­

terschreiten dieses Schwellenwerts auf h6chstens ein Viertel abgesunken ist. 

Dieser Schwellenwert wird beispielsweise dadurch bestimmt, dass die Zellen­

spannung einer Batterie in Abhangigkeit vom Elektrolytgehalt bestimmt wird. 

20 Kurz vor dem Erreichen des Schwellenwerts bricht die Zellspannung zusammen, 

das heil1t, dass sie um zumindest 75% absinkt. 1st der Schwellenwert unter­

schritten, enthalt die Batterie so wenig Elektrolyt, dass in guter Naherung keine 

elektrochemische Reaktion mehr m6glich ist. 

25 Vorzugsweise wird das Zerkleinerungsgut so lange getrocknet, dass eine Menge 

von 50 kg an Zerkleinerungsmaterial, das kompaktiert in einem 50 Liter-Fass 

enthalten ist, keine oder eine nur so geringe Warmeentwicklung zeigt, dass ein 

thermisches Durchgehen, also eine thermisch induzierte Kettenreaktion, fur zu­

mindest zwei Monate ausgeschlossen ist und dass eine etwaige Wasserstoff-

30 Entwicklung zudem so gering ausgebildet ist, dass nach zwei Wochen kein 

Oberdruck entsteht, wenn zu Beginn ein Unterdruck von 500 hPa herrscht. 

Gunstig ist es, wenn das Zerkleinerungsgut so lange getrocknet wird, bis der 
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Elektrolytgehalt an organischen Komponenten, die bei 80°C flOchtig sind, h6chs­

ten 3 Gew.-%, h6chstens insbesondere 2 Gew.-%, besonders bevorzugt h6chs­

tens 1,5 Gew.-%, betragt. 

5 Vorzugsweise wird das Trocknen so lange durchgefOhrt, dass der akkumulierte 

Gehalt an organischen Karbonaten aus dem Elektrolyten, die bei 80°C flOchtig 

sind, in der Atmosphare Ober dem Zerkleinerungsgut 3 Vol.-% unterschreitet. 

lnsbesondere wird das Trocknen so lange durchgefOhrt, bis der Gehalt an Koh-

10 lensauredimethylester 4 Vol.-%, insbesondere 3 Vol.-%, unterschreitet und/oder 

der Gehalt an Cyclohexylbenzol 1 Vol.-%, insbesondere 0,5 Vol.-%, unterschrei­

tet. 

Vorzugsweise erfolgt das Trocknen unmittelbar nach dem Zerkleinern. Hierunter 

15 wird insbesondere verstanden, dass zwischen dem Beginn des Zerkleinerns der 

Batterien und dem Zeitpunkt, zu dem zumindest ein Teil des dadurch entstande­

nen Zerkleinerungsguts anfangt zu Trocknen, h6chstens fOnf Minuten betragt, 

insbesondere h6chstens eine Minute. Durch die schnelle Trocknung nach dem 

Zerkleinern wird die Masse an Material klein gehalten, die potentiell elektroche-

20 misch reagieren k6nnte, zudem wird die elektrochemische Reaktionszeit potenti­

eller exothermer Reaktionen klein gehalten. Das senkt das Risiko fur die Anlage 

und die Umgebung. 

Besonders gOnstig ist es, wenn das Vakuum mittels einer Strahlpumpe erzeugt 

25 wird. Strahlpumpen sind, insbesondere bei geeigneter Wahl des Strahlmediums, 

weitgehend unempfindlich gegen aggressive abzupumpende Gase. GOnstig ist 

es, wenn das Strahlmedium, das eine FIOssigkeit ist, einen pH-Wert von zumin­

dest 8, insbesondere von zumindest 9, beispielsweise zumindest 12, hat. In die­

sem Fall k6nnen sich unerwOnschte Bestandteile des Gases, das abgepumpt 

30 wird, zersetzen oder zu weniger schadlichen Substanzen reagieren. So kann 

beispielsweise Kohlensauredimethylester und/oder Kohlensaureethylmethylester 

durch eine Verseifungsreaktion abgebaut werden. Etwaig im Strahlenmedium 
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enthaltener Fluorwasserstoff kann im basischen Milieu in einer Saure-Base-Re­

aktion zu einem ungefahrlichen Salz umgesetzt werden. 

Vorzugsweise enthalt das Strahlenmedium eine Fluor fallende Substanz. Bei-

5 spielsweise kann das Strahlenmedium Natriumkarbonat oder Calziumkarbonat 

enthalten. Die bei der Reaktion mit einer Fluorverbindung, insbesondere Fluor­

wasserstoff, entstehenden Salze werden vorzugsweise abgetrennt, insbeson­

dere abgefiltert oder aussedimentiert. Auf diese Weise wird zumindest weitge­

hend verhindert, dass Fluorwasserstoff oder andere giftige fluorhaltige Verbin-

10 dungen in die Umgebung abgegeben werden konnen. 

15 

Vorzugsweise erfolgt das Trocknen bei einer Temperatur von hochstens 80°C. 

In diesem Fall entsteht kaum Fluorwasserstoff. Das erhoht die Lebensdauer der 

Batterie-Verarbeitungsanlage und verringert die Umweltgefahrdung. 

Gema~ einer bevorzugten Ausfuhrungsform umfasst das Verfahren die Schritte 

des Kondensierens von Bestandteilen des Elektrolyten durch Abkuhlen und/oder 

Druckerhohen, sodass ein Elektrolytkondensat entsteht. Beispielsweise wird das 

Kondensieren an einer Stelle durchgefuhrt, die bezUglich des Gasflusses zwi-

20 schen dem Trockner und der Vakuumpumpe liegt. Vom Trockner kommende 

Gase mUssen daher in diesem Fall zunachst einen Kondensator passieren, be­

vor sie zur Vakuumpumpe gelangen konnen. Das fuhrt dazu, dass gasformiger 

Elektrolyt, der in dem Gas vorliegt, das beim Trocknen entsteht, zumindest zu 

einem Uberwiegenden Teil im Kondensator abgeschieden wird, bevor das ver-

25 bleibende Gas zur Pumpe gelangt. So kann Elektrolyt zurUckgewonnen werden. 

Zudem verringert sich der Gasstrom durch die Vakuumpumpe, was deren Le­

bensdauer verlangert und deren Energieverbrauch reduziert. 

Gema~ einer bevorzugten Ausfuhrungsform umfasst das Verfahren alternativ 

30 den Schritt der Gasreinigung durch Adsorption der flUchtigen organischen Be­

standteile an einem Aktivkohlfilter vor oder nach der Verdichtereinheit. 
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Vorzugsweise umfasst das erfindungsgemar1e Verfahren alternativ oder zusatz­

lich den Schritt eines Reinigens des Gases, das beim Trocknen entsteht, bevor 

dieses die Vakuumpumpe erreicht. Das kann beispielsweise auch dadurch erfol­

gen, dass das Gas einen Aktivkohlefilter und/oder einen Filter passiert, in dem 

5 mit Fluorwasserstoff reagierende Substanzen enthalten sind, beispielsweise ein 

Calziumsalz wie Calziumkarbonat oder ein Kaliumsalz wie Kaliumkarbonat. 

Vorzugsweise umfasst das erfindungsgemar1e Verfahren den Schritt eines 

Trocknens bei einer Trocken-Temperatur und fur eine Trocken-Dauer, die so ge-

10 wahlt sind, dass sich der Binder, der Aktivmaterial der Lithium-Batterie an einen 

Trager bindet, zumindest zum Oberwiegenden Teil zersetzt. Gunstig ist es, wenn 

dieser Trocknungsschritt, der auch als Hochtemperatur-Trocknen bezeichnet 

werden kann, raumlich getrennt von einem ersten, oben beschriebenen Trock­

nungsschritt durchgefuhrt wird. Der letztgenannte Trocknungsschritt kann auch 

15 als Niedertemperatur-Trocknen bezeichnet werden. 

Vorzugsweise wird das Hochtemperatur-Trocknen, bei dem sich der Binder zer­

setzt, so durchgefuhrt, dass die entstehenden Zersetzungsgase sich nicht mit 

den Gasen mischen, die beim Niedrigtemperatur-Trocknen entstehen. Es ist 

20 moglich, dass das Hochtemperatur-Trocknen und das Niedertemperatur-Trock­

nen bei unterschiedlichen Drucken erfolgt. Beispielsweise kann das Hochtempe­

ratur-Trocknen bei Normaldruck erfolgen. 

Unter dem Aktivmaterial wird der Stoff verstanden, der beim Betrieb der Batte-

25 rien elektrochemisch reagiert. Unter dem Trager fur das Aktivmaterial wird ins­

besondere eine Tragerfolie verstanden, auf der das Aktivmaterial in Form von 

Partikeln aufgebracht ist. Beispielsweise handelt es sich bei der Tragerfolie um 

eine Folie aus Aluminium oder eine Aluminiumlegierung. Der Binder ist der Stoff, 

der das Aktivmaterial mit dem Trager verbindet, beispielsweise enthalt der Bin-

30 der Polyvinylidenfluorid. 

Gunstig ist es, wenn beim Zerkleinern der Batterien flussiger Stickstoff zugege-
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ben wird. Das k0hlt die Batterien, die Zerkleinerungsmaschine und das Zerklei­

nerungsgut und verdrangt zudem Sauerstoff und Wasserdampf aus der Atmo­

sphare. 

5 G0nstig ist es, wenn das Zerkleinern bei dem Wasserdampf-Partialdruck von 

h6chstens 20 Pa und/oder einem Sauerstoff-Partial von h6chstens 40 hPa, ins­

besondere h6chstens 15 hPa erfolgt. 

Gemal1 einer bevorzugten AusfOhrungsform umfasst das Verfahren die Schritte 

10 eines Entnehmens des Zerkleinerungsguts aus dem Transportbehalter, eines 

Abtrennens von Hartteilen und/oder eines Separierens von Aktivmaterial vom 

Trager, insbesondere durch eine zweite Zerkleinerungsstufe und/oder Luftstrahl­

sieben, sodass eine Aktivmaterialfraktion und eine Tragerfaktion entstehen, und 

eines getrennten Verpackens von Aktivmaterialfraktion und Tragerfraktion in je-

15 weilige Transportbehaltnisse. G0nstig ist es, wenn diese Transportbehaltnisse 

luftdicht ausgebildet sind. Durch das Trennen von Aktivmaterialfraktion und Tra­

gerfraktion ist ein Transport in der Regel ohne Genehmigungen m6glich. Ein 

weiterer Vorteil ist, dass derartig getrennte Fraktionen nur eine geringe Gefahr­

dung darstellen. 

20 

Das Entnehmen des Zerkleinerungsguts aus dem Transportbehalter erfolgt 

vorzugsweise unter Vakuum und/oder unter Schutzgas. 

Es ist m6glich, nicht aber notwendig, dass das Zerkleinerungsgut unter Va-

25 kuum in den Transportbehalter abgefOllt wird. G0nstig ist es, wenn der Trans­

portbehalter ein Vakuumbehalter ist, insbesondere ein evakuierter Vakuumbe­

halter, sodass im Transportbehalter nach dem Verschliel1en ein Unterdruck oder 

Vakuum herrscht. Alternativ kann der Transportbehalter mit einem lnertgas ge­

fOllt werden. 

30 

In einer bevorzugten Batterie-Verarbeitungsanlage sind die Trennungseinheit 

und die Trockenvorrichtung in einem gemeinsamen Standard-Container ange­

ordnet. Das hat den Vorteil, dass die Batterie-Verarbeitungsanlage besonders 
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einfach transportiert werden kann. 

Die Trockenvorrichtung ist eingerichtet zum Trocknen des Zerkleinerungs­

guts fur eine so lange Zeit, bis ein Elektrolytgehalt so klein ist, dass eine elektro-

5 chemische Reaktion unmoglich ist. Wird die Trockenvorrichtung im Chargenbe­

trieb betrieben, was eine mogliche Ausfuhrungsform darstellt, so wird das Trock­

nen beispielsweise fur eine vorgegebene Zeitspanne durchgefuhrt. Alternativ 

oder zusatzlich wird der Gehalt an organischen Substanzen, beispielsweise an 

organischen Carbonaten, in der Atmosphare in der Trockenvorrichtung kontinu-

10 ierlich gemessen und das Trocknen beendet, wenn eine vorgegebene Schwel­

len-Konzentration unterschritten wird. 

Gemaf1 einer bevorzugten Ausfuhrungsform umfasst die Batterie-Verarbei­

tungsanlage, insbesondere die Vakuumanlage, einen Kondensator, der einge-

15 richtet ist zum Kondensieren von organischen Bestandteilen der Atmosphare im 

Trockner, insbesondere von organischen Carbonaten, beispielsweise von Dime­

thylcarbonat, Ethylmethylcarbonat und/oder Ethylencarbonat. Vorzugsweise ist 

der Kondensator in Materialflussrichtung vor einer Vakuumpumpe angeordnet, 

mittels der der Trockner evakuiert wird. GCmstig ist es, wenn der Kondensator 

20 gekUhlt ist, vorzugsweise auf eine Temperatur von hochstens 90°C, vorzugs­

weise hochstens 80°C, insbesondere hochstens 70°C. Um den KUhlaufwand 

klein zu halten wird der Kondensator, sofern er gekUhlt wird, auf eine Tempera­

tur von zumindest -10°C, insbesondere zumindest 10 °C, gekUhlt. 

25 GUnstig ist es, wenn die Trockenvorrichtung ein RUhrwerkzeug aufweist, bei­

spielsweise einen AnkerrUhrer oder einen StabrUhrer, dessen RUhrstabe quer zu 

einer RUhrwelle angebracht sein konnen. Alternativ oder zusatzlich ist das RUhr­

werkzeug ein externes RUhrwerkzeug, das den Trockner als Ganzes bewegt. 

30 Vorzugsweise besitzt die Batterie-Verarbeitungsanlage eine Vakuumanlage, die 

mit der Trockenvorrichtung zum Erzeugen eines Vakuums in der Trockenvorrich­

tung verbunden ist. Besonders gUnstig ist es, wenn auch die Vakuumanlage im 

Standard-Container angeordnet ist. Bei dem Standard-Container handelt es sich 
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vorzugsweise um einen Container nach ISO-Norm 668, vorzugweise um einen 

40-Ful1-Container oder einen 20-Ful1-Container. 

Beispielweise umfasst die Vakuumanlage eine Strahlpumpe, bei der ein Strahl-

5 medium zum Erzeugen des Unterdrucks verwendet wird. 

Vorzugsweise umfasst die Batterie-Verarbeitungsanlage eine Hartmetallabtrenn­

vorrichtung und/oder eine Leichtfraktionabtrennvorrichtung , eine Separiervor­

richtung, insbesondere eine Klassiervorrichtung, zum Separieren von Aktivmate-

10 rial vom Trager, insbesondere durch eine zweite Zerkleinerungsstufe und/oder 

Luftstrahlsieben, sodass eine Aktivmaterialfraktion und eine Tragerfraktion ent­

steht, und eine zweite Abfullvorrichtung zum getrennten Abfullen von Aktivmate­

rialfraktion und Tragerfraktion. Gunstig ist es, wenn diese Abfullvorrichtung zum 

Abfullen unter Unterdruck und/oder unter lnertgas ausgebildet ist. 

15 

Unter einer Hartmetallabtrennvorrichtung wird insbesondere eine Vorrichtung 

zur Abtrennung von Fragmenten peripherer Bestandteile des Betriebssystems, 

der Batteriezellhulle und der Strom-Kontakte verstanden. Beispielsweise um­

fasst die Hartmetallabtrennvorrichtung eine Magnetseparationsvorrichtung 

20 und/oder einen Sichter, insbesondere einen Querstromsichter und/oder einen 

Zickzack-Sichter. Unter der Separiervorrichtung wird insbesondere eine Vorrich­

tung zum zur Abtrennen der Separatorfolie verstanden. 

Die Leichtfraktionabtrennvorrichtung umfasst vorzugsweise einen Zickzack-Sich-

25 ter und/oder einen Lufttrenner, wobei es gunstig ist, wenn die Luft im Kreislauf 

gefuhrt wird. Das reduziert die Staubexposition der Umwelt mit gesundheits­

schadlichem Staub. 

Vorzugsweise sind die zweite Abfullvorrichtung und die Separiervorrichtungen in 

30 einem gemeinsamen Standard-Container angeordnet, beispielsweise im oben 

beschrieben ersten Standard-Container, oder einem zweiten Standard-Contai­

ner. Gunstig ist es, wenn der Container staubdicht gekapselt ist. 
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Vorzugsweise umfasst die Batterie-Verarbeitungsanlage eine Schleuse zwi­

schen der Zerkleinerungseinheit und der lnaktivierungsvorrichtung, insbeson­

dere der Trocknungsvorrichtung. Beispielsweise handelt es sich um eine Zellen­

radschleuse. Durch die Schleuse wird der Sauerstoffeintrag in die lnaktivie-

5 rungsvorrichtung, insbesondere die Trocknungsvorrichtung, vermindert. 

Im Folgenden wird die Erfindung anhand der beigefugten Zeichnungen naher er­

lautert. Dabei zeigt 

10 Figur 1 

Figur 2 

15 Figur 3 

ein Ablaufdiagramm eines erfindungsgemaf1en Verfahrens, 

einen Querschnitt durch eine erfindungsgemaf1e Batterie-Verarbei­

tungsanlage und 

einen Querschnitt durch weitere, optionale Bestandteile einer erfin­

dungsgemaf1en Batterie-Verarbeitungsanlage. 

Figur 1 zeigt das Ablaufdiagramm eines erfindungsgemaf1en Verfahrens. Zu­

nachst werden Batterien 10.1, 10.2, ... , insbesondere Batteriesysteme beste-

20 hend aus mehreren Batteriemodulen oder Batteriestacks, welche wiederum aus 

mehreren Batteriezellen bestehen, in einer Entladeeinheit 12 entladen. Danach 

folgt an einer Demontagestation 14 die Demontage der Batterien 10, wenn diese 

erforderlich ist, weil die Batteriesysteme ansonsten aus geometrischen oder gra­

vimetrischen Grunden nicht in die Zerkleinerungseinheit befordert werden kon-

25 nen. Dazu werden die Batteriesysteme geoffnet und soweit demontiert, dass die 

Module/Stacks einzeln entfernt werden konnen. Gegebenenfalls konnen auch 

die Zellen von der Ansteuerelektronik getrennt werden. Die entstehenden Un­

tereinheiten (Module/Stacks) und/oder Zellen 16.1, 16.2, ... werden einer Zer­

kleinerungseinheit 18 zugefuhrt, die beispielsweise eine Rotorschere mit einem 

30 Rotor und einen mit Statoren oder mehreren Rotoren, oder eine Schneidmuhle 

mit einem Rotor und mehreren Rotoren umfasst. 

Die Zerkleinerungseinheit 18 zerkleinert die Batterien 10 unter Schutzgas 20, 
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das beispielsweise einer Schutzgasflasche entnommen wird. Alternativ oder zu­

satzlich kann flussiger Stickstoff aus einer Flussigstickstoffquelle 19 zugedust 

werden. Bei dem Schutzgas kann es sich beispielsweise um Stickstoff, ein Edel­

gas, Kohlendioxid, Lachgas oder ein sonstiges, vorzugweise nicht giftiges Gas 

5 handeln. 

Beim Zerkleinern entsteht Zerkleinerungsgut 24, das einer lnaktivierungsvorrich­

tung in Form einer Trockenvorrichtung 26 zugefuhrt wird. Zwischen der Zerklei­

nerungseinheit 18 und der Trockenvorrichtung 26 ist eine Schleuse 28 angeord-

10 net, die soweit gasdicht ist, dass die Druckvorrichtung 26 in guter Naherung von 

der Zerkleinerungseinheit 18 gasdicht getrennt ist. 

Die Trockenvorrichtung 26 ist mit einer Vakuumanlage 29 verbunden, die eine 

Vakuumpumpe 30 aufweist und ein Vakuum erzeugt. In der Trockenvorrichtung 

15 26 herrscht ein Druck p2s von p2s ~ 100 hPa, vorzugsweise 50 hPa. Es sei da­

rauf hingewiesen, dass im Rahmen der vorliegenden Beschreibung unter einer 

Vakuumpumpe insbesondere ganz allgemein eine Vorrichtung verstanden wird, 

die ein Vakuum erzeugt. Es ist dabei moglich und bevorzugt, nicht aber notwen­

dig, dass die Vakuumpumpe gleichzeitig als Verdichter wirkt, so dass von ihr 

20 Gas unter einem Druck abgegeben wird, der gr6!1er ist als der Umgebungs­

druck. 

In dem in Figur 1 gezeigten Fall handelt es sich bei der Vakuumpumpe um einen 

Verdichter, der Gas 31, das in der Trockenvorrichtung 26 vorliegt, ansaugt und 

25 verdichtet. Alternativ oder zusatzlich kann die Vakuumanlage 29 eine Strahl­

pumpe aufweisen, bei der ein Strahlmedium in Form einer Flussigkeit mit hoher 

Geschwindigkeit durch Venturi-Duse geleitet wird. Das Strahlmedium ist alka­

lisch und hat einen pH-Wert von zumindest pH 13 und ist beispielsweise eine 

30 

1 0o/oige Kaliumhydroxidlosung. 

Die Vakuumanlage 29 umfasst eine Gasreinigungsvorrichtung 32, die zwischen 

der Trockenvorrichtung 26 und der Vakuumpumpe 30 angeordnet ist und die im 
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vorliegenden Fall einen Kondensator 34 und/oder einen Aktivkohlefilter 36 um­

fasst. Der Kondensator wird bei einer Temperatur von -10 °C betrieben, so dass 

Kohlensauredimethylester und Kohlensaureethylmethylester kondensieren und 

in einen Kondensatbehalter 38 abgegeben werden konnen. Zudem wird etwaig 

5 vorhandenes Wasser ausgefroren. Ein Steuerventil 40 ist ausgebildet zum Off­

nen, wenn der Druck P26 zu gror1 wird und zum Zufahren, wenn der Druck P26 zu 

klein wird, das heir1t, dass ein vorgegebener Schwellenwert unterschritten wird. 

Vorzugsweise ist das Trocknungsgut wahrend der Trocknung bewegt. Dies kann 

10 beispielsweise durch RUhren mit einem RUhrwerkzeug 41, wie einem AnkerrUh­

rer oder einem StabrUhrer mit senkrecht zur RUhrwelle angebrachten Staben 

passieren. Alternativ durch einen bewegten Trocknungsbehalter. 

Durch das Trocknen des Zerkleinerungsguts entsteht inaktiviertes Zerkleine-

15 rungsgut 42, das einer AbfUllvorrichtung 44 zugefUhrt wird. Dort wird das inakti­

vierte Zerkleinerungsgut 42 unter Vakuum und/oder unter Schutzgas in einen 

Transportbehalter 46 abgefUllt. Der Transportbehalter 46 ist vorzugsweise gas­

dicht. Es ist moglich, nicht aber notwendig, dass der Transportbehalter 46 vor 

dem Abtransport mit lnertgas aufgefUllt wird, so dass er unter Normaldruck 

20 steht. Alternativ ist es auch moglich, dass der Transportbehalter unter Vakuum 

verschlossen und transportiert wird. Es ist moglich, dass alternativ zum Trans­

portbehalter eine vakuumverschweir1te Folie, beispielsweise eine Aluminiumver­

bundfolie, gewahlt wird. 

25 Ober eine SpUlleitung 48 wird der Zerkleinerungseinheit 18 Schutzgas 20 von 

der Vakuumpumpe 30 zugefUhrt. Arbeitet die Vakuumpumpe 30 wie im vorlie­

genden Fall, der eine bevorzugte AusfUhrungsform darstellt, zudem als Kom­

pressor, kann das Schutzgas auf eine Druckgasflasche 50 gezogen werden. Al­

ternativ oder zusatzlich kann das Schutzgas 20, gegebenenfalls nach zusatzli-

30 cher Reinigung, in die Umgebung abgegeben werden. 

Figur 2 zeigt schematisch einen Querschnitt durch eine erfindungsgemar1e Bat­

terie-Verarbeitungsanlage 52, die einen Standard-Container 54 aufweist, in dem 
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die Zerkleinerungseinheit 18, die Trockenvorrichtung 26 und die Abfullvorrich­

tung 44 angeordnet sind. Hinter der Zerkleinerungseinheit 18 ist ein erster gas­

d ichter Forderer 56 angeordnet, der beispielsweise eine Forderschnecken oder 

einen Rohrkettenforderer umfasst. Der erste Forderer 56 fordert das Zerkleine-

5 rungsgut 24 zur Trockenvorrichtung 26, die mit der in Figur 2 nicht sichtbaren 

Vakuum-Erzeugungsvorrichtung verbunden ist. In Materialstromrichtung hinter 

der Trockenvorrichtung 26 ist ein zweiter Forderer 58 angeordnet, der vorzugs­

weise ebenfalls gasdicht ausgebildet ist und eine Forderschnecke oder einen 

Rohrkettenforderer enthalten kann. Der zweite Forderer fordert das inaktivierte 

10 Zerkleinerungsgut 42 zur Abfullvorrichtung 44. 

Figur 3 zeigt optionale, in der vorliegenden Ausfuhrungsform vorhandene Ein­

heiten der erfindungsgemar1en Batterie-Verarbeitungsanlage 52, die einen Auf­

schlusszerkleinerer 60 sowie einen Sichter 62 umfasst. Der Aufschlusszerklei-

15 nerer 60 enthalt eine Transportbehalter-Entleervorrichtung 64, mittels der aus 

dem Transportbehalter 46 inaktiviertes Zerkleinerungsgut 42 entnommen wer­

den kann. Der Aufschlusszerkleinerer 60 erzeugt Aufschlussmaterial 66, das 

dem Sichter 62 zugefuhrt wird. Es kann sich bei dem Sichter beispielsweise um 

einen Zickzack-Sichter handeln. 

20 

Vorzugsweise umfasst die Batterie-Verarbeitungsanlage 52 einen Zerkleinerer, 

der vorzugsweise im Materialfluss vor der Klassiervorrichtung 74 steht und ein 

schnell laufendes Zerkleinerungswerkzeug enthalt, wobei eine Rotorumfangsge­

schwind igkeit gr611er ist als 1 m/s, vorzugsweise gr611er als 10 m/s. Dieser Zer-

25 kleinerer zerkleinert das Zerkleinerungsmaterial und beansprucht es mecha­

nisch so, dass sich die elektrochemisch aktive Beschichtung mindestens teil­

weise vom Trager lost. Das Vorhandensein eines solchen Zerkleinerer ist ein all­

gemeines bevorzugtes Merkmal einer erfindungsgemar1en Batterie-Verarbei­

tungsanlage. 

30 

Im Sichter entstehen eine Leichtfraktion mit Separatorfolie und feinem Beschich­

tungsmaterial und eine Schwergutfraktion mit Tragerfolien (Aluminium- und Kup­

fer) mit gr611erem leicht anhaftender Beschichtung. Beide Fraktionen werden auf 
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jeweils ein Sieb zur weiteren Trennung in Beschichtung und Separatorfolie be­

ziehungsweise Beschichtung und Metallfolien gegeben. Die entstehenden Frak­

tionen werden getrennt weiter verarbeitet. 

5 Das Aufschlussmaterial 66 wird dem Sichter 62 mittels einem dritten Forderer 68 

zugefOhrt. Ein vierter Forderer 70 fOhrt gesichtetes Material 72, insbesondere 

das Material der Leichtfraktion, das den Sichter 62 verlasst, einer Klassiervor­

richtung 74 zu. Die Klassiervorrichtung 74 umfasst vorzugsweise ein Luftstrahl­

sieb, das gleichzeitig als Trennvorrichtung zum Trennen des Aktivmaterials von 

10 dem Trager fungiert. Durch das Trennen entsteht eine Aktivmaterialfraktion 76, 

die in ein Transportbehaltnis 78 abgefOllt wird. 

Es entsteht zudem eine Tragerfraktion 80, die in der vorliegenden AusfOhrungs­

form mit einem fOnften Forderer 82 einer AbfOlleinheit 84 zugefOhrt wird, die die 

15 Tragerfraktion 80 in einen Behalter 86 fOllt. Die AbfOlleinheit 84 ist zusammen 

mit einer zweiten AbfOlleinheit 88 Teil einer zweiten AbfOllvorrichtung. 
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Bezugs leis ten I iste 
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18 Zerkleinerungseinheit 58 zweiter Forderer 

19 FIOssigstickstoffquelle 

60 Aufschlusszerkleinerer 
20 Schutzgas 62 Sichter 
22 Schutzgasflasche 64 Transportbehalter-
24 Zerkleinerungsgut Entleervorrichtung 

26 T rockenvorrichtu ng 66 Aufschlussmaterial 

28 Schleuse 68 dritter Forderer 

29 Vakuumanlage 

70 vierter Forderer 

30 Vakuumpumpe 72 gesichtetes Material 

31 Gas 74 Kl assiervorrichtu ng 

32 Gasreinigungsvorrichtung 76 Aktivmaterialfraktion 

34 Kondensator 78 Transportbehaltn is 

36 Aktivkohlefilter 

38 Kondensatbehalter 80 Tragerfraktion 

82 fOnfter Forderer 

40 Steuerventil 84 AbfOlleinheit 

41 RO h rwerkzeug 86 Behalter 

42 inaktives Zerkleinerungsgut 88 zweite AbfOlleinheit 

44 AbfO I lvorrichtu ng 

46 Transportbehalter p Druck 

48 SpOlleitung 
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Patentanspruche. 

1. Verfahren zum Behandeln gebrauchter Batterien (10), insbesondere 

5 Lithium-Batterien, mit den Schritten: 

(a) Zerkleinern der Batterien (10), sodass Zerkleinerungsgut (24) erhalten 

wird, 

(b) lnaktivieren des Zerkleinerungsguts (24 ), sodass ein inaktiviertes Zer­

kleinerungsgut (42) erhalten wird, und 

10 (c) Abfullen des inaktivierten Zerkleinerungsguts (42) in einen Transport-

behalter (46), 

dadurch gekennzeichnet, dass 

(d) das lnaktivieren durch Trocknen des Zerkleinerungsguts (24) erfolgt. 

15 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das Zerkleine­

rungsgut (24) solange getrocknet wird, bis ein Elektrolytgehalt so klein ist, 

dass eine elektrochemische Reaktion unm6glich ist. 

3. Verfahren nach einem der vorstehenden Anspruche, dadurch gekennzeich-

20 net, dass das Trocknen unter Vakuum erfolgt. 

4. Verfahren nach einem der vorstehenden Anspruche, dadurch gekennzeich­

net, dass 

das Vakuum mittels einer Strahlpumpe erzeugt wird und 

25 ein Strahlmedium der Strahlpumpe 

einen pH-Wert von zumindest 8, insbesondere 9, hat und/oder 

eine Fluor fallende Substanz enthalt. 
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5. Verfahren nach einem der vorstehenden Anspruche, gekennzeichnet durch 

die Schritte: 

(e) Entnehmen des Zerkleinerungsguts (24) aus dem Transportbehal­

ter (46), 

5 (f) Abtrennen von Hartteilen und/oder 

Separieren von Aktivmaterial vom Trager, insbesondere durch Luft­

strahlsieben oder durch eine zweite Zerkleinerungsstufe, sodass eine 

Aktivmaterialfraktion (76) und eine Tragerfraktion (80) entsteht, und 

(g) getrenntes Verpacken von Aktivmaterialfraktion (76) und Tragerfrak-

1 O tion (80) in Transportbehaltnisse (78). 

6. Verfahren nach einem der vorstehenden Anspruche, dadurch gekennzeich­

net, dass das Trocknen des Zerkleinerungsguts erst beendet wird, wenn 

sich nach Beenden des Trocknens kein entzundliches oder explosives Gas-

15 gemisch Ober dem abgefullten Zerkleinerungsgut mehr bilden kann und/o­

der wenn das Zerkleinerungsgut so trocken ist, dass sich im Transportbe­

halter oder wahrend der Weiterverarbeitung ein entzundliches oder explosi­

ves Gasgemisch ergeben kann. 

20 7. Batterie-Verarbeitungsanlage zum Behandeln gebrauchter Batterien, insbe­

sondere Lithium-Batterien, mit: 

(a) einer Zerkleinerungseinheit (18) zum Zerkleinern der Batterien (10), 

sodass Zerkleinerungsgut (24) erhalten wird, 

(b) einer lnaktivierungsvorrichtung (26) zum lnaktivieren des Zerkleine-

25 rungsguts (24) und 

(c) einer Abfullvorrichtung (44) zum Abfullen des inaktivierten Zerkleine­

rungsguts (24) in einen Transportbehalter (46), 

dadurch gekennzeichnet, dass 

(d) die lnaktivierungsvorrichtung eine Trockenvorrichtung (26) umfasst 

30 und 

(e) die Batterie-Verarbeitungsanlage eine Vakuumanlage, die mit der Tro­

ckenvorrichtung (26) zum Erzeugen eines Vakuums in der Trocken­

vorrichtung (26) verbunden ist, aufweist. 
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21 

8. Batterie-Verarbeitungsanlage nach Anspruch 7, dadurch gekennzeichnet, 

dass die Trockenvorrichtung (26) eingerichtet ist zum Trocknen des Zer­

kleinerungsguts (24) solange, bis ein Elektrolytgehalt so klein ist, dass eine 

5 elektrochemische Reaktion unmoglich ist. 

9. Batterie-Verarbeitungsanlage nach Anspruch 7 oder 8, dadurch gekenn­

zeichnet, dass 

die Zerkleinerungseinheit und die Trockenvorrichtung (26) in einem Stan-

10 dard-Container (54) angeordnet sind. 

10. Batterie-Verarbeitungsanlage nach einem der AnsprOche 7 bis 9, gekenn­

zeichnet durch eine Vakuumanlage, die mit der Trockenvorrichtung (26) 

zum Erzeugen eines Vakuums in der Trockenvorrichtung (26) verbunden 

15 ist. 

20 

11. Batterie-Verarbeitungsanlage nach Anspruch 10, dadurch gekennzeichnet, 

dass 

- die Vakuumanlage (29) eine Strahlpumpe mit einem Strahlmedium um­

fasst, 

- das Strahlmedium im Kreis gefOhrt ist und 

- das Strahlmedium eine mit Fluorwasserstoff reagierende Substanz ent-

halt. 

25 12. Batterie-Verarbeitungsanlage nach einem der Ansprliche 7 bis 11, gekenn­

zeichnet durch 

30 

- eine Hartmetallabtrennvorrichtung und/oder eine Leichtfraktionsabtrenn­

vorrichtung, 

- eine Separiervorrichtung, insbesondere eine Klassiervorrichtung (74), 

zum Separieren von Aktivmaterial vom Trager, insbesondere durch Luft-

strahlsieben und/oder durch eine zweite Zerkleinerungsstufe, sodass 

eine Aktivmaterialfraktion (76) und eine Tragerfraktion entsteht, insbe­

sondere Aluminium- und Kupferfolien, und 
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- eine zweite Abfullvorrichtung (44) zum getrennten Abfullen von Aktivma­

terialfraktion (76) und Tragerfraktion (80), insbesondere Aluminium- und 

Kupferfolien. 
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PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
5569-002 PCT-1 

International application No. International filing date ( daylmontlilyear) I Priority date (daylmontlilyear) 
PCT/EP2016/059526 28 April 2016 (28.04.2016) 28 April 2015 (28.04.2015) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
DUESENFELD GMBH 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

□ Box No. III 

□ Box No. IV 

~ Box No. V 

□ Box No. VI 

□ Box No. VII 

~ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
31 October 2017 (31.10.2017) 

The International Bureau of WIPO 
Authorized officer 

34, chemin des Colombettes Nora Lindner 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pct.team5@wipo.int 

Form PCT/IB/373 (January 2004) 
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PATENT COOPERATION TREATY TRANSLATION 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 

(day/month/year) 13 July 2016 
Applicant's or agent's file reference FOR FURTHER ACTION 

5569-002 PCT-1 See paragraph 2 below 

International application No. I International filing date (day/month/year) I Priority date (day/month/year) 
PCT/EP2016/059526 28 April 2016 28 April 2015 

International Patent Classification (IPC) or both national classification and IPC 
HOJM 6/52(2006.0l)i; C22B 13/00(2006.0l)i; HOJM 10/54(2006.0l)i 

Applicant 
LION ENGINEERING GMBH 

1. This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

[2] Box No. I 

D Box No. II 

D Box No. III 

D BoxNo.N 

[2] BoxNo. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty. inventive step and industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

[2] Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a \\-Titten opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date. whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISN Date of completion of this opinion Authorized officer 

Form PCT/ISA/237 (Cover sheet) (January 2015) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

0 the international application in the language in which it was filed. 

International application No. 

PCT/EP2016/059526 

□ a translation of the international application into ______________ which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23. l(b )). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.l(a)). 

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing: 

a. D forming part of the international application as filed: 

D in the form of an Annex C/ST.25 text file. 

D on paper or in the form of an image file. 

b. D furnished together with the international application under PCT Rule 13ter.l(a) for the purposes of international search 
only in the form of an Annex C/ST.25 text file. 

c. D furnished subsequent to the international filing date for the purposes of international search only: 

D in the form of an Annex C/ST.25 text file (Rule 13ter.l(a)). 

D on paper or in the form of an image file (Rule 13ter.l(b) and Administrative Instructions, Section 713). 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (January 2015) 
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WRITTEN OPINION OF THE International application No. 
INTERNATIONAL SEARCHING AUTHORITY 

PCT/EP2016/059526 

Box No. V 
Reasoned statement under Rule 43bi.s.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 4, 9. 11 YES 

Claims 1-3, 5-8, 10, 12 NO 

Inventive step (IS) Claims YES 

Claims 1-12 NO 

Industrial applicability (IA) Claims 1-12 YES 

Claims NO 

2. Citations and explanations : 

See Supplemental Box 

Form PCT/ISA/237 (Box No. V) (Janumy 2015) 
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Box No. VIII 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Certain observations on the international application 

International application No. 

PCT/EP2016/059526 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

See Supplemental Box 

Form PCT/ISA/237 (Box No. VIII) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/EP2016/059526 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

BoxV 

Reasoned statement with regard to novelty, inventive step or industrial applicability; citations and 
explanations supporting such statement 

Reference is made to the following documents: 

DI 

02 

WO 2010/102377 Al (ELLIOTT KW) 16 
September 2010 (2010-09-16) 

DE 10 2011 110083 Al (TECH 
UNI BRAUNSCHWEIG CAROLO 
WILHELMINA [DE]) 14 February 2013 
(2013-02-14), cited in the application 

[1] The present application fails to satisfy the requirements of PCT Article 33(2) because the subject matter of 
claims 1-3, 5-8, 10 and 12 is not novel. 

[1.1] DI discloses, in figures 1 and 2 and paragraphs 15-40, a method for the handling of used batteries, having the 
steps: 
(a) comminuting the batteries such that comminuted material is obtained (paragraph 15), 
(b) inactivating the comminuted material such that an inactivated comminuted material is obtained (paragraph 
16) and 
(c) filling the inactivated comminuted material into a transport container, characterized in that 
(d) the inactivation is performed by drying the comminuted material, wherein 

- the comminuted material is dried until an electrolyte content is so low that an electrochemical reaction is 
impossible (paragraph 37), 

- the drying is performed in a vacuum (paragraph 19) and 

(f) separating off hard parts and/or separating active material from the carrier, such that an active material 
fraction and a carrier fraction are formed (paragraph 25). 

DI does not explicitly disclose that the comminuted material and the active material fraction and carrier fraction 
are filled or packed into transport containers. Since the products of the process in DI are referred to as end 
products for industrial recycling, it can be assumed that such products are packed into a container, and are 
therefore implicitly disclosed by 01. 

Claims 2 and 6 are defined in terms of the result to be achieved (in this regard, see also Box VII). The same 
result is also disclosed in DI in paragraph 37 by the expression "sufficiently dried". 

The subject matter of claims 1-3, 5 and 6 is therefore not novel (PCT Article 33(2)). 

[1.2] Furthermore, DI discloses, in figures 1 and 2 and paragraphs 15-40, a battery processing installation for the 
handling of used batteries, having: 
(a) a comminution unit for comminuting the batteries such that comminuted material is obtained (paragraph 
15), 
(b) an inactivation device for inactivating the comminuted material (paragraph 16) and 
(c) a filling device for filling the inactivated comminuted material into a transport container, characterized in 
that 
( d) the inactivation device comprises a drying device ( see reference line 20 in figure 1) and 
(e) the battery processing installation has a vacuum installation which is connected to the drying device for 
the purposes of generating a vacuum in the drying device (see reference sign 48 in figure 1), and wherein 
the comminuted material is dried until an electrolyte content is so low that an electrochemical reaction is 
impossible (paragraph 3 7) and 

- a hard-metal separating-off device and a light-fraction separating-off device, 
- a separation device for separating active material from the carrier, such that an active material fraction and a 
carrier fraction are formed (paragraph 25). 

Form PCT/ISA/237 (Supplemental Box) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/EP2016/059526 

Supplemental Box 

The filling with the products is considered to be implicitly disclosed in DI (see section 1.1). The result to be 
achieved is disclosed in paragraph 37 (see section 1.1 and Box VII). 

The subject matter of claims 7, 8, 10 and 12 is therefore not novel (PCT Article 33(2)). 

[1.3) D2 has been cited as prior art by the applicant in the description, with the disadvantage of the complexity of 
the installation. Since D2 however has all of the features of the present invention defined in the claims, D2 is 
considered to be prejudicial to novelty. 

[ 1.4] D2, in paragraphs 21, 22 and 34-39 and figure 1, discloses a method for the handling of used batteries, in 
particular lithium batteries, having the steps: 
(a) comminuting the batteries such that comminuted material is obtained (reference sign 12 in figure 1), 
(b) inactivating the comminuted material such that an inactivated comminuted material is obtained, and 
(c) filling the inactivated comminuted material into a transport container, characterized in that 
(d) the inactivation is performed by drying the comminuted material in a vacuum (paragraphs 21 and 22) for the 
purposes of removing the electrolyte, and 
(c) separating off hard parts and/or separating active material from the carrier, such that an active material 
fraction and a carrier fraction are formed (paragraph 39). 

As already stated in paragraph 1.1, the filling or packing of the fractions is regarded as being implicitly 
disclosed. 

The subject matter of claims 1-3, 5 and 6 is therefore not novel (PCT Article 33(2)). 

[1.5) Furthermore, D2, in 21, 22 and 34-39 and figure 1, discloses a battery processing installation for the handling of 
used batteries, having: 
(a) a comminution unit for comminuting the batteries such that comminuted material is obtained (reference sign 
12 in figure 1 ), 
(b) an inactivation device for inactivating the comminuted material (28) and 
(c) a filling device for filling the inactivated comminuted material into a transport container (30), characterized 
in that 
( d) the inactivation device comprises a drying device (28), and 
(e) the battery processing installation has a vacuum installation (32), which is connected to the drying device for 
the purposes of generating a vacuum in the drying device, and 
- a hard-metal separating-off device and a light-fraction separating-off device, 
- a separating device for separating active material from the carrier by air jet sieving, such that an act of 
material fraction and a carrier fraction are formed (paragraph 39). 

The subject matter of claims 7, 8, 10 and 12 is therefore not novel (PCT Article 33(2)). 

[2] The present application does not meet the requirements of PCT Article 33(1) because the subject matter of 
claims 4, 9 and 11 does not involve an inventive step (PCT Article 33(3)). 

[2.1) DI, in paragraph 19, discloses that the jet pump has a pH monitoring system which ensures the solubility of 
the vapours. With regard to paragraph 42, in which DI discloses that the volatile substances react with sodium 
hydroxide, a person skilled in the art would set the pH value of the medium to be alkaline, which thus reacts 
with hydrogen fluoride. The subject matter of claim 4 is therefore not inventive. 

[2.2) Furthermore, dependent claim 11 defines a minor structural detail which is not mentioned in DI. Circulating the 
jet medium of a jet pump is however an alternative of the kind that a person skilled in the art would normally 
implement as a matter of routine, especially since the resulting advantages are readily foreseeable. The subject 
matter of claim 11 is therefore also not inventive in relation to DI. 

[2.3) The feature of the arrangement of the installation in a standard container is merely one of several obvious 
possibilities from which a person skilled in the art would choose, according to the circumstances, without 
exercising inventive skill. The subject matter of claim 9 is therefore not inventive. 

Box VIII 

Certain observations on the international application 

[3] Claims 2 and 6 do not meet the requirements of PCT Article 6 because the subject matter for which protection 
is sought is not clearly defined. The claims attempt to define the subject matter in terms of the result to be 

Form PCT/ISA/237 (Supplemental Box) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

International application No. 

PCT/EP2016/059526 

achieved, but in so doing merely state the problem to be solved, without indicating the technical features 
necessary for achieving this result. 

[4] Although claims 7 and 10 have been drafted as separate, independent claims, they in fact appear to relate to one 
and the same subject matter. Hence, the claims are not concise and therefore do not meet the requirements of 
PCT Article 6. 

Form PCT/ISA/237 (Supplemental Box) (January 2015) 
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□ Box No. II 
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Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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The International Bureau of WIPO 
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Facsimile No. +41 22 338 82 70 e-mail: pct.team5@wipo.int 

Form PCT/IB/373 (January 2004) 
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VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM 
GEBIET DES PATENTWESENS 

Absender: INTERNATIONALE RECHERCHENBEHORDE 

An: PCT 

siehe Formular PCT/1SAQ20 SCHRIFTLICHER BESCHEID DER 
INTERNATIONALEN 

RECHERCHENBEHORDE 

(Regel 43bis.1 PCT) 

Aktenzeichen des Anmelders oder Anwalts 

siehe Formular PCT/1SAQ20 

Absendedatum 
(Tag,Monat/Jahr) 
210 (Blatt 2) 

WEITERES VORGEHEN 
siehe Punkt 2 unten 

siehe Formular PCTASA/ 

lnternationales Aktenzeichen 

PCT/EP2016!059526 
lnternationales Anmeldedatum (Tag/Monat/Jahr) 

28.04.2016 
Prioritatsdatum (Tag/Monat/Jahr) 

28.04.2015 

Internationale Patentklassifikation (IPC) oder nationale Klassifikation und IPC 

I NV. H01 M6/52 C22B 13!00 H01 M 10/54 

Anmelder 

LION ENGINEERING GMBH 

1. Dieser Bescheid enthalt Angaben zu folgenden Punkten: 

IRI Feld Nr. I 

□ Feld Nr. II 

Grundlage des Bescheids 

Prioritat 

□ Feld Nr. Ill Keine Erstellung eines Gutachtens uber Neuheit, erfinderische Tatigkeit und gewerbliche 
Anwendbarkeit 

□ Feld Nr. IV Mangelnde Einheitlichkeit der Erfindung 

IRI Feld Nr. V Begrundete Feststellung nach Regel 43bis.1 a) i) hinsichtlich der Neuheit, der erfinderischen 
Tatigkeit und der gewerblichen Anwendbarkeit; Unterlagen und Erklarungen zur Stutzung 
dieser Feststellung 

D Feld Nr. VI Bestimmte angefuhrte Unterlagen 

D Feld Nr. VII Bestimmte Mangel der internationalen Anmeldung 

IRI Feld Nr. VIII Bestimmte Bemerkungen zur internationalen Anmeldung 

2. WEITERES VORGEHEN 

Wird ein Antrag auf internationale vorlaufige Prufung gestellt, so gilt dieser Bescheid als schriftlicher Bescheid der 
mit der internationalen vorlaufigen Prufung beauftragten Behorde ("IPEA"); dies trifft nicht zu, wenn der Anmelder 
eine andere Behorde als diese als IPEA wahlt und die gewahlte IPEA dem Internationale Buro nach Regel 66.1 bis b) 
mitgeteilt hat, dass schriftliche Bescheide dieser lnternationalen Recherchenbehorde nicht anerkannt werden. 

Wenn dieser Bescheid wie oben vorgesehen als schriftlicher Bescheid der IPEA gilt, so ist der Anmelder 
aufgefordert, bei der IPEA var Ablauf van 3 Monaten ab dem Tag, an dem das Formblatt PCT/lSA/.220 abgesandt 
wurde oder var Ablauf van 22 Monaten ab dem Prioritatsdatum, je nachdem, welche Frist spater ablauft, eine 
schriftliche Stellungnahme und, wo dies angebracht ist, Anderungen einzureichen. 

Weitere Optionen siehe Formblatt PCT/lSA!.220. 

Name und Postanschrift der 
lnternationalen Recherchenbeh6rde 

Europaisches Patentamt 
P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 
Fax: +31 70 340 - 3016 

Formblatt PCT/ISAi237 (Deckblatt) (Januar 2015) 

Datum der Fertigstellung 
dieses Bescheids 

siehe Formular 
PCT/ISA-210 

Bevollmachtigter Bediensteter 

Hofer, Astrid 

Tel. +31 70 340-0 
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SCHRIFTLICHER BESCHEID DER 
INTERNATIONALEN RECHERCHENBEHORDE 

Feld Nr. I Grundlage des Bescheids 

1. Hinsichtlich der Sprache beruht der Bescheid auf 

IZl der internationalen Anmeldung in der Sprache, in der sie eingereicht wurde. 

lnternationales Aktenzeichen 
PCT/EP2016t059526 

□ einer Obersetzung der internationalen Anmeldung in die folgende Sprache , bei deres sich um die 
Sprache der Obersetzung handelt, die fur die Zwecke der internationalen Recherche eingereicht warden ist 
(Regeln 12.3 a) und 23.1 b)). 

2. □ Dieser Bescheid wurde erstellt unter Berucksichtigung der Berichtigung eines offensichtlichen Fehlers, 
die nach Regel 91 von dieser Beh6rde genehmigt wurde bzw. dieser Beh6rde mitgeteilt wurde (Regel 
43bis.1 a)). 

3. □ Hinsichtlich der Nucleotid- und/oder Aminosauresequenz, die in der internationalen Anmeldung offenbart 
wurde, ist der Bescheid auf der Grundlage eines Sequenzprotokolls erstellt warden, das 

a) □ im Anmeldezeitpunkt Bestandteil der internationalen Anmeldung war und 

□ in Form einer Textdatei gema.B Anhang C/ST.25 vorlag. 

□ in Papierform oder in Form einer Bilddatei vorlag. 

b) □ zusammen mit der internationalen Anmeldung gema.B Regel 13ter.1 a) PCT nur fur die Zwecke der 
internationalen Recherche in Form einer Textdatei gema.B Anhang C/ST.25 eingereicht wurde. 

c) □ nach dem internationalen Anmeldedatum nur fur die Zwecke der internationalen Recherche 
eingereicht wurde, und zwar 

□ in Form einer Textdatei gema.B Anhang C/ST.25 (Regel 13ter.1 a)). 

□ in Papierform oder in Form einer Bilddatei (Regel 13ter.1 b) und Abschnitt 713 der Verwaltungs­
vorschriften). 

4. □ In dem Fall, dass mehr als eine Version oder Kopie eines Sequenzprotokolls eingereicht wurde, wurden 
zusatzlich die erforderlichen Erklarungen eingereicht, dass die lnformationen in den nachgereichten oder 
zusatzlichen Kopien denen entsprechen, die im Anmeldezeitpunkt Bestandteil der Anmeldung waren, bzw. 
dass sie nicht uber den Offenbarungsgehalt der Anmeldung im Anmeldezeitpunkt hinausgehen. 

5. Zusatzliche Bemerkungen: 

Formblatt PCHSA/237 (Januar 2015) 
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SCHRIFTLICHER BESCHEID DER 
INTERNATIONALEN RECHERCHENBEHORDE 

lnternationales Aktenzeichen 
PCT/EP2016t059526 

1. 

2. 

Feld Nr. V Begrundete Feststellung nach Regel 43bis.1 a) i) hinsichtlich der Neuheit, der 
erfinderischen Tatigkeit und der gewerblichen Anwendbarkeit; Unterlagen und Erklarungen zur 
Stutzung dieser Feststellung 

Feststellung 

Neuheit Ja: Anspruche 4 9 11 
Nein: Anspruche 1-3, 5-8, 10, 12 

Erfinderische Tatigkeit Ja: Anspruche 
Nein: Anspruche 1-12 

Gewerbliche Anwendbarkeit Ja: Anspruche: 1-12 

Nein: Anspruche: 

Unterlagen und Erklarungen: 

siehe Beiblatt 

Feld Nr. VIII Bestimmte Bemerkungen zur internationalen Anmeldung 

Zur Klarheit der Patentanspruche, der Beschreibung und der Zeichnungen oder zu der Frage, ob die Anspruche in 
vollem Umfang durch die Beschreibung gestutzt werden, ist folgendes zu bemerken: 

siehe Beiblatt 

Formblatt PCHSA/237 (Januar 2015) 
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SCHRIFTLICHER BESCHEID 
DER INTERNATIONALEN 
RECHERCHEBEHORDE (BEIBLATT) 

Zu Punkt V 

I nternationales Aktenzeichen 

PCT/EP2016/059526 

Begrundete Feststellung hinsichtlich der Neuheit, der erfinderischen Tatigkeit 
und der gewerblichen Anwendbarkeit; Unterlagen und Erklarungen zur 
Stutzung dieser Feststellung 

Es wird auf die folgenden Dokumente verwiesen: 

D1 WO 2010/102377 A 1 (ELLIOTT KW) 16. September 2010 (2010-09-16) 

D2 DE 10 2011 110083 A 1 (TECH UNI BRAUNSCHWEIG CAROLO 
WILHELMINA [DE]) 14. Februar 2013 (2013-02-14)in der Anmeldung 
erwahnt 

1 Die vorliegende Anmeldung erfullt nicht die Erfordernisse des Artikels 33 (2) 
PCT, weil der Gegenstand des der Anspruche 1-3, 5-8, 10, 12 nicht neu ist. 

1.1 D1 offenbart in Abbildungen 1 und 2 und Absatze 15-40 ein Verfahren zum 
Behandeln gebrauchter Batterien, mit den Schritten: 
(a) Zerkleinern der Batterien, sodass Zerkleinerungsgut erhalten wird (Absatz 
15), 
(b) lnaktivieren des Zerkleinerungsguts, sodass ein inaktiviertes 
Zerkleinerungsgut erhalten wird (Absatz 16), und 
(c) Abfullen des inaktivierten Zerkleinerungsguts in einen Transportbehalter, 
dadurch gekennzeichnet, dass 
(d) das lnaktivieren durch Trocknen des Zerkleinerungsguts erfolgt wobei 

- das Zerkleinerungsgut solange getrocknet wird, bis ein Elektrolytgehalt so 
klein ist, dass eine elektrochemische Reaktion unm6glich ist (Absatz 37), 

- das Trocknen unter Vakuum erfolgt (Absatz 19) und 

(f) Abtrennen von Hartteilen und oder Separieren von Aktivmaterial vom 
Trager, sodass eine Aktivmaterialfraktion und eine Tragerfraktion entsteht 
(Absatz 25). 

D1 offenbart nicht explizit, dass das Zerkleinerungsgut sowie die die 
Aktivmaterialfraktion und Tragerfraktion in Transportbehaltnisse abgefullt 
bzw. verpackt wird. Da die Produkte des Prozesses in D1 als Endprodukte 
zur industriellen Wiederverwertung genannt werden, kann davon 
ausgegangen werden, dass diese Produkte in einem Behaltnis verpackt 
werden und daher von D1 implizit offenbart werden. 
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Anspruche 2 und 6 sind durch das zu erreichende Ergebnis definiert (siehe 
dazu auch Punkt VII). Das selbe Ergebnis wird auch in D1 in Absatz 37 durch 
den Ausdruck "genugend getrocknet" offenbart. 

Der Gegenstand der Anspruche 1-3, 5, 6 ist somit nicht neu im Sinne des 
Artikels 33 (2) PCT. 

1.2 Weiters offenbart D1 in Abbildungen 1 und 2 und Absatze 15-40 eine 
Batterie-Verarbeitungsanlage zum Behandeln gebrauchter Batterien mit: 
(a) einer Zerkleinerungseinheit zum Zerkleinern der Batterien, sodass 
Zerkleinerungsgut erhalten wird (Absatz 15), 
(b) einer lnaktivierungsvorrichtung zum lnaktivieren des Zerkleinerungsguts 
(Absatz 16) und 
(c) einer Abfullvorrichtung zum Abfullen des inaktivierten Zerkleinerungsguts 
in einen Transportbehalter, dadurch gekennzeichnet, dass 
(d) die lnaktivierungsvorrichtung eine Trockenvorrichtung (siehe 
Referenzzeichen 20 in Abbildung 1) umfasst und 
(e) die Batterie-Verarbeitungsanlage eine Vakuumanlage, die mit der 
Trockenvorrichtung zum Erzeugen eines Vakuums in der Trockenvorrichtung 
verbunden ist, aufweist (siehe Referenzzeichen 48 in Abbildung 1) und wobei 
das Zerkleinerungsgut solange getrocknet wird, bis ein Elektrolytgehalt so 
klein ist, dass eine elektrochemische Reaktion unm6glich ist (Absatz 37) 
sowie 

- eine Hartmetallabtrennvorrichtung und eine 
Leichtfraktionsabtrennvorrichtung, 
- eine Separiervorrichtung zum Separieren von Aktivmaterial vom Trager, 
sodass eine Aktivmaterialfraktion und eine Tragerfraktion entsteht (Absatz 
25). 

Das Abfullen der Produkte wird als implizit von D1 offenbart betrachtet (siehe 
Abschnitt 1.1 ). Das zu erreichende Ergebnis wird in Absatz 37 offenbart 
(siehe Abschnitt 1.1 und Punkt VII). 

Der Gegenstand der Anspruche 7, 8, 10, 12 ist somit nicht neu im Sinne des 
Artikels 33 (2) PCT. 

1.3 D2 wurde vom Anmelder als Stand der Technik in der Beschreibung genannt 
mit dem Nachteil der Komplexitat der Anlage. da D2 jedoch alle Merkmale der 
in den Anspruchen definierten gegenwartigen Erfindung aufweist, wird D2 als 
neu heitsschadl i ch betrachtet. 
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1.4 D2 offenbart in Absatzen 21, 22, 34-39 und Abbildung 1 ein Verfahren zum 
Behandeln gebrauchter Batterien, insbesondere Lithium-Batterien, mit den 
Schritten: 
(a) Zerkleinern der Batterien, sodass Zerkleinerungsgut erhalten wird 
(Referenzzeichen 12 in Abbildung 1 ), 
(b) lnaktivieren des Zerkleinerungsguts, sodass ein inaktiviertes 
Zerkleinerungsgut erhalten wird, und 
(c) Abfullen des inaktivierten Zerkleinerungsguts in einen Transportbehalter, 
dadurch gekennzeichnet, dass 
(d) das lnaktivieren durch Trocknen des Zerkleinerungsguts unter Vakuum 
(Absatze 21, 22) zum Entfernen des Elektrolyts und 
(c) Abtrennen van Hartteilen und oder Separieren van Aktivmaterial vom 
Trager, sodass eine Aktivmaterialfraktion und eine Tragerfraktion entsteht 
(Absatz 39). 

Wie bereits in Absatz 1.1 ausgefuhrt, wird die Abfullung bzw. Verpackung der 
Fraktionen als implizit offenbart angesehen. 

Der Gegenstand der Anspruche 1-3, 5, 6 ist somit nicht neu im Sinne des 
Artikels 33 (2) PCT. 

1.5 Weiters offenbart D2 in 21, 22, 34-39 und Abbildung 1 eine Batterie­
Verarbeitungsanlage zum Behandeln gebrauchter Batterien mit: 
(a) einer Zerkleinerungseinheit zum Zerkleinern der Batterien, sodass 
Zerkleinerungsgut erhalten wird (Referenzzeichen 12 in Abbildung 1 ), 
(b) einer lnaktivierungsvorrichtung zum lnaktivieren des Zerkleinerungsguts 
(28) und 
(c) einer Abfullvorrichtung zum Abfullen des inaktivierten Zerkleinerungsguts 
in einen Transportbehalter (30), dadurch gekennzeichnet, dass 
(d) die lnaktivierungsvorrichtung eine Trockenvorrichtung (28) umfasst und 
(e) die Batterie-Verarbeitungsanlage eine Vakuumanlage (32), die mit der 
Trockenvorrichtung zum Erzeugen eines Vakuums in der Trockenvorrichtung 
verbunden ist, aufweist sowie 
- eine Hartmetallabtrennvorrichtung und eine 
Leichtfraktio nsabtren nvorrichtu ng, 
- eine Separiervorrichtung zum Separieren van Aktivmaterial vom Trager 
durch Luftstrahlsieben, sodass eine Aktivmaterialfraktion und eine 
Tragerfraktion entsteht (Absatz 39). 

Der Gegenstand der Anspruche 7, 8, 10, 12 ist somit nicht neu im Sinne des 
Artikels 33 (2) PCT. 
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2 Die vorliegende Anmeldung erfullt nicht die Erfordernisse des Artikels 33 (1) 
PCT, weil der Gegenstand der Anspruche 4, 9, 11 nicht auf einer 
erfinderischen Tatigkeit im Sinne des Artikels 33 (3) PCT beruht. 

2.1 D1 offenbart in Absatz 19 dass die Strahlpumpe ein pH-Kontrollsystem 
aufweist, das die Loslichkeit der Dampfe sicherstellt. Mit Hinblick auf Absatz 
42, in dem D1 offenbart dass die fluchtigen Substanzen mit Natriumhydroxid 
reagieren, wurde die Fachperson den pH-Wert des Mediums alkalisch 
einstellen welches somit mit Fluorwasserstoff reagiert. Der Gegenstand des 
Anspruchs 4 ist somit nicht erfinderisch. 

2.2 Des weiteren wird im abhangigen Anspruch 11 ist eine geringfugiges 
bauliches Detail definiert, welches nicht in D1 erwahnt wird. Die Kreisfuhrung 
des Strahl mediums einer Strahlpumpe liegt jedoch innerhalb dessen, was 
eine Fachperson im Rahmen der Oblichen Praxis zu tun pflegt, zumal die 
damit erreichten Vorteile ohne Weiteres im Voraus abzusehen sind. Folglich 
ist auch der Gegenstand des Anspruchs 11 nicht erfinderisch Ober D1. 

2.3 Beim Merkmal der Anordnung der Anlage in einem Standard-Container 
handelt es sich nur um eine von mehreren naheliegenden M6glichkeiten, aus 
denen der Fachmann ohne erfinderisches Zutun den Umstanden 
entsprechend eine wahlen wurde. Der Gegenstand des Anspruchs 9 ist somit 
nicht erfinderisch. 

Zu Punkt VIII 

Bestimmte Bemerkungen zur internationalen Anmeldung 

3 Die Anspruche 2 und 6 entsprechen nicht den Erfordernissen des Artikels 6 
PCT, da der Gegenstand des Schutzbegehrens nicht klar definiert ist. In den 
Anspruchen wird versucht, den Gegenstand durch das zu erreichende 
Ergebnis zu definieren; damit wird aber lediglich die zu I6sende Aufgabe 
angegeben, ohne die fur die Erzielung dieses Ergebnisses notwendigen 
technischen Merkmale zu nennen. 

4 Die Anspruche 7 und 1 O wurden zwar als separate Anspruche abgefasst, 
scheinen sich aber de facto auf ein und denselben Gegenstand zu beziehen. 
Aus diesem Grund sind die Anspruche nicht knapp gefasst und erfullen somit 
nicht die Erfordernisse des Artikels 6 PCT. 
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