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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

| APPLICATION NUMBER | FILING OR 371(C)

DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

15/569.,484 10/26/2017

Christian HANISCH 03101160US 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.

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.

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

32635

|Registrati0n Number:

URT EX1002
URT Umwelt und Recyclingtechnik v. Duesenfeld

IPR2024-00887



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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

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

In re patent application of

HANISCH et al. Confirmation No. 9373
Application No. 15/569,484 Group Art Unit 3725
Filed October 26, 2017 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.

Respectfully submitted,
/Michael E. Whitham/

Michael E. Whitham
Reg. No. 32,635

W&C IP

11491 Sunset Hills Road, Suite 340
Reston, VA 20190

Tel. (703) 787-9400

Fax. (703) 787-7557

Customer No.: 30743



Electronic Acknowledgement Receipt

EFS ID: 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: 26-0CT-2017

Time Stamp: 14:40:06

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)(tes)/ MI.I":I. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
15337
1 Miscellaneous Incoming Letter 03101160US_8_6_21.pdf no 1
c9b5d34f6f175989c9a4fSd0efe7124b59c6

4bof

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 applicationis 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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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.




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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/569,484 06/29/2021 11050097 03101160US 9373
30743 7590 06/09/2021
W&C 1P
11491 SUNSET HILLS ROAD
SUITE 340

RESTON, VA 20190

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)

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 SCHOENITZ, 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) 5




Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

04/19/2021

15/569,484 — GAU: 3799

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. 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 OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

15569484

Filing Date

P017-10-26

First Named Inventor

Christian HANISCH

Art Unit

Examiner Name

Aftorney Docket Number

03101160US

U.S.PATENTS
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If you wish to add additional U.S. Patent citation information please click the Add button.
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U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
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td docum 3,1ntj 0160049699 A1l P016-02-18 ~ORPO }T '
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i FOREIGN PATENT DOCUMENTS Remove
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Receipt date:

Doc code: IDS

10/26/2017

Dec description: Information Disclosure Statement (IDS) Filed

15/569,484 ~ GARU: 3725
PTO/SB/08a (03-15)

Approved for use through 07/31/2016. 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 OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor

Art Unit

Examiner Name

Aftorney Docket Number

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
[Hanisch, etal
1 0780419 B2 P017-10-03 HEN-ENGIREERING- GBI
(:hange<s)zpphed
tadocumen '
_/\fryop-wish to add additional U.S. Patent citation information please click the Add button. Add
3 424/202 1 U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| Cite No Publication Kind | Publication Name of Patentee or Applicant ;2?;2?:;222:";21? VI;I:IEer\?ant
Initial* Number Code'| Date of cited Document Fi g
igures Appear
Kai(uta et al.
1 0050241943 A1l P005-11-03

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 P010/102377 WO A1l 2010-09-16 STEVENS, WAYNE, C.
TECH UNI
2 102011 110 083 DE A1l 2013-02-14 BRAUNSCHWEIG
CAROLO WILHELMINA
FIL ECTROCYCLING
3 10 2012 024 876 DE A1l 2014-06-26 GMBH; VOLKSWAGEN
AKTIENGESELLSCHAFT]

EFS Web 2.1.17
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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 By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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.

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.

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

30743 7590 03/01/2021 Certificate of Mailing or Transmission
W&C IP 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
11491 SUNSET HILLS ROAD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 340 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
RESTON, VA 20190 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/569,484 10/26/2017 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 | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/01/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SWIATOCHA, GREGORY D. 3799 241-024130
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys W&C IP
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

- e N . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
DUESENFELD GMBH BRAUNSCHWEIG, DE

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

4a. Fees submitted: (Alssue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

(] 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)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 /Michael E. Whitham/ Date 2021-05-26

Typed or printed name Michael E. Whitham Registration No. 32635

Page 26f 3
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Electronic Patent Application Fee Transmittal

Application Number:

15569484

Filing Date:

26-Oct-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 Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 1200 1200




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1200

10




Electronic Acknowledgement Receipt

EFS ID: 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: 26-0CT-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:

1"




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
91873
1 Issue Fee Payment (PTO-85B) 03101160US_IFP.pdf no 1
8825bda3f6747d5bef671e12f8d884fc4as1
66d1
Warnings:
Information:
30761
2 Fee Worksheet (SB06) fee-info.pdf no 2
d5e857e5c188dec0eb26302b70405a4c8c4)]
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 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 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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 DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
15/569,484 10/26/2017 Christian HANISCH 03101160US 9373
30743 7590 04/23/2021 | EXAMINER
W&C IP
11491 SUNSET HILLS ROAD SWIATOCHA, GREGORY D.
SUITE 340

RESTON, VA 20190

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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| ART UNIT | PAPER NUMBER
3799
| MAIL DATE | DELIVERY MODE
04/23/2021 PAPER



mect Application No. Applicant(s)
Noth CofA//ed bili 15/569,484 HANISCH et al.
olice of Allowabliity Examiner Art Unit | AIA (FITF) Status
GREGORY D SWIATOCHA 3799 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl by (JSome  *c) [ None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 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..] 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] 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:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

04/19/2021

15/569,484 — GAU: 3799

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. 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 OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

15569484

Filing Date

P017-10-26

First Named Inventor

Christian HANISCH

Art Unit

Examiner Name

Aftorney Docket Number

03101160US

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

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1
Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document ,
Figures Appear
MITSUBISHI MATERIALS
1 20160049699 A1 P016-02-18 ~ORPORATION

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
NIV TSINGHUA
1 106259062 CN B 2015-09-09 SRADUATE SCHOOL X
[GABLER ING KONTOR
2 p424825 DE A1l 1996-01-18 | UEBECK |E
3 [10-0665626 KR B1 2007-01-09 REMETECH CO., LTD. |E

EFS Web 2.1.18
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Receipt date: 04/19%/2021 15/569,484 - GAU: 3799
Application Number 15569484

Filing Date 2017-10-26

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Christian HANISCH
Art Unit

Examiner Name

Aftorney Docket Number 03101160US

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

publisher, city and/or country where published.

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

2 MWOLF ET AL: Aligemeine und Physikalische Chemie, CHEMIE, 1985 |E

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /GREGCRY D SWIATOCHA/ Date Considered 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). 2 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 WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.
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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 | Christian HANISCH
STATEMENT BY APPLICANT Art Unit

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney 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

[ ] 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 32635

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.5.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: 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.5.C. 552) and the Privacy Act (5 U.5.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 record s.

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.

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.

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 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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.

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.5.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.

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

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Christian HANISCH
Art Unit

Examiner Name

Aftorney Docket Number 03101160US

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

publisher, city and/or country where published.

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

2 MWOLF ET AL: Aligemeine und Physikalische Chemie, CHEMIE, 1985 |E

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*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). 2 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 WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 15569484

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

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney 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

[ ] 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 32635

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.5.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.5.C. 552) and the Privacy Act (5 U.5.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 record s.

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.

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.

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 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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.

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.5.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.

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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Electronic Patent Application Fee Transmittal

Application Number:

15569484

Filing Date:

26-Oct-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 Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

23




Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 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: 26-0CT-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

E202141B08270739

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
Number

Document Description

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)

Information Disclosure Statement (IDS)

Form (SB08)

03101160US_IDS5.pdf

1034669

b56f1acc3d1c87db64926a9fc525086d476¢
53d4

no

Warnings:

Information:

Foreign Reference

CN103259062B.PDF

519377

€9829085fd5dade7af7d8aceefce2133a528

no

Warnings:

Information:

Foreign Reference

CN103259062B-eng.PDF

1027317

324930fea37fef0007ba779871252c10f7bof|
9e2

no

Warnings:

Information:

Foreign Reference

DE4424825A1.PDF

408033

18a01c75598154d9fbaB4293398fc258%8|

no

Warnings:

Information:

Foreign Reference

DE4424825-eng.pdf

68964
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no

Warnings:

Information:

Foreign Reference

KR100665626B1.PDF

211841
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9f067

no

Warnings:

Information:

Z0




1406243

7 Foreign Reference KR100665626B1-eng.PDF no 6

9f22ebdead459e24d5b93ad4c775dc9612b)
fcfal

Warnings:

Information:

4580710

8 Non Patent Literature Dehnert-1979.PDF no 4

5791ca7d64d58cf6a4198ae2698f600cfedef]
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

7a65d17d904c4ec97bcf92d46a2372ch212
foae

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 (SB06) fee-info.pdf no 2
2c7e18c93b259a32df66351fa26398391914]
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 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 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
30743 7590 03/01/2021
W&C IP SWIATOCHA, GREGORY D.
11491 SUNSET HILLS ROAD
SUITE 340 | ART UNIT PAPER NUMBER |
RESTON, VA 20190 3799
DATE MAILED: 03/01/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/569,484 10/26/2017 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 | PREV. 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 By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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.

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.

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

30743 7590 03/01/2021 Certificate of Mailing or Transmission
W&C IP 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
11491 SUNSET HILLS ROAD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 340 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
RESTON, VA 20190 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/569,484 10/26/2017 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 | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/01/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SWIATOCHA, GREGORY D. 3799 241-024130
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

- e N . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

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

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 3.81(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) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

(] 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)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 Date

Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/569,484 10/26/2017 Christian HANISCH 03101160US 9373
| EXAMINER |
30743 7590 03/01/2021
W&C IP SWIATOCHA, GREGORY D.
11491 SUNSET HILLS ROAD
SUITE 340 | ART UNIT PAPER NUMBER |
RESTON, VA 20190 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 1(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)-786-0101 or (571)-272-4200.
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OMB 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 OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB 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 OMB 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 OMB 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. Arecord 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. Arecord 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 agplication 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.



Application No. Applicant(s)
) o 15/569,484 HANISCH et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
GREGORY D SWIATOCHA 3799 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl by (JSome  *c) [ None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 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..] 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] 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 Page 2
Art Unit: 3799

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1) The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
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
1.17(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 1.17(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 Page 3
Art Unit: 3799

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 Page 4
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).

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 USPTO 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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Application/Control No.
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Search Nofes | 5569484 HANISCH et al.
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GREGORY D SWIATOCHA 3799
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Symbol Date Examiner
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GREGORY D SWIATOCHA 3799
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Search Notes Date Examiner
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= Allowed + | Restricted | | Interference O | Objected
CLAIMS
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CLAIM DATE
Final Original | 09/05/2019 | 03/04/2020 | 02/25/2021
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |sse9 454 HANISCH et al.
H “ ““H Examiner Art Unit
GREGORY D SWIATOCHA 3799

CPC

Symbol Type Version
HO1M 10 54 F 2013-01-01
C22B 1 005 | 2013-01-01
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Primary Examiner, Art Unit 3799

(Primary Examiner)
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Application/Control No. Applicant(s)/Patent Under Reexamination
15/569,484 HANISCH et al.

Examiner Art Unit

GREGORY D SWIATOCHA 3799

INTERNATIONAL CLASSIFICATION

CLAIMED

HO1M10/54

B09B3/00

B01D53/00

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 21
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Primary Examiner, Art Unit 3799

(Primary Examiner)
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Application/Control No.

Applicant(s)/Patent Under Reexamination

15/569,484 HANISCH et al.
Examiner Art Unit
GREGORY D SWIATOCHA 3799

(0 Claims renumbered in the same order as presented by applicant (] CPA (3 T.D. [J R.1.47

(Assistant Examiner)

CLAIMS

Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1 1 10 6 19
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3 3 15 12 9 21
11 4 16 13 10 22
4 5 17 14
7 6 18 15
12 7 19 16
13 8 8 17
14 9 5 18

NONE

Total Claims Allowed:

(Date) 21
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Primary Examiner, Art Unit 3799

(Primary Examiner)
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First Named Inventor

Christian HANISCH

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit

Examiner Name

Aftorney Docket Number 03101160US

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

EXAMINER SIGNATURE

Examiner Signature /GREGORY D SWIATOCHA/
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02/24/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
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English language translation is attached.
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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
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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
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(5 U.5.C. 552) and the Privacy Act (5 U.5.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 record s.

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.

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
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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.

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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'FPRS; EPO;
. JPO;

' DERWENT;

IBM_TDB

12019/09/04
14:37 |

- w0-2010102377-4.did.

_US-PGPUB;
_USPAT;

USOCR;
'FPRS; EPO;
. JPO;

. DERWENT;
IBM_TDB

12019/09/04
14:37 |

de-102011110083-$.did.

US-PGPUB;
_USPAT;

'USOCR;
FPRS; EPO;
IPO;
 DERWENT;
IBM_TDB

12019/09/04
14:37 |

de-102012024876-$.did.

US-PGPUB;
. USPAT;

USOCR;
FPRS; EPO;
JPC;

. DERWENT;
IBM_TDB

12019/09/04
114:37 |

- W0-2010149611-$.did.

US-PGPUB;
USPAT:

'USOCR;
'FPRS; EPO;
. JPO;

' DERWENT;

IBM_TDB

12019/09/04
14:37

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

12019/09/04
114:37 |

- W0-2106174156-4.did.

- W0-2016174156-$.did.

 w0-2016164752-$.did.

cn-101394015-$.did.
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. US-PGPUB;
_USPAT;
'USOCR;
'FPRS; EPO;
. JPO;
DERWENT;
- IBM_TDB

12019/09/04
14:37 |

- US-PGPUB;
. USPAT;
USOCR;
_FPRS; EPO;
. JPO;

. DERWENT;
IBM_TDB

12019/09/04
14:37 |

US-PGPUB;
USPAT;

. USOCR;
'FPRS; EPO;
JPO;

. DERWENT;
. IBM_TDB

12019/09/04
14:37 |

- US-PGPUB;
_USPAT;
USOCR;

. FPRS; EPO;
JPC;

. DERWENT;
IBM_TDB

- de-102015207843-$.did. US-PGPUB;
USPAT;
USOCR;
_FPRS; EPO;
. JPO;
DERWENT;
IBM_TDB

- de-602005001937-$.did. US-PGPUB;
USPAT;

- USOCR;
_FPRS; EPO;
. JPO;
 DERWENT;
- IBM_TDB

12019/09/04
14:37

US-PGPUB;
USPAT;
_USOCR;
_FPRS; EPO;
JPC;

12019/09/04
114:37 |

12019/09/04
14:37 |



 DERWENT;
'IBM_TDB

S35 3 (n-103959553-$.did. US-PGPUB; ~ OR ON  2019/09/04
USPAT; 114:37
'USOCR; | :

'FPRS; EPO;
. JPO;
 DERWENT;
'IBM_TDB

$38 352 S22 and lithium

OR ON  2019/09/04
1640

. USOCR;

. FPRS; EPO;
JPC;

. DERWENT;
. IBM_TDB

1S39 2,006 S21 and lithium US-PGPUB;  OR ON  2019/09/04
_USPAT; 16:40
USOCR; | :

. FPRS; EPO;

JPO;

DERWENT;

IBM_TDB

540 3 de-19954998-$.did. US-PGPUB;  OR 'ON  12019/09/04
USPAT; 119:41
'USOCR; | ?

_FPRS; EPO;

JPO;

DERWENT;

IBM_TDB

S41 2 de-29803442-$.did. _US-PGPUB;  OR ON  :2019/09/04
USPAT; 119:41
USOCR; | %

'FPRS; EPO;

. JPO;

' DERWENT;

'IBM_TDB

S42 1 (S38'539) AND (liquid WITH gas WITH  US-PGPUB; ~ OR ON  2019/09/04
L jet WITH (ejector pump)) _USPAT; 120:19 |
_USOCR;

FPRS; EPO;
-JPO;
 DERWENT;
IBM_TDB

'S44 484 (liquid WITH gas WITH jet WITH US-PGPUB;  OR ‘ON :2019/09/04
? : . (ejector pump)) WITH vacuum USPAT; :20:21 '
' USOCR; % % :

FPRS; EPO;
JPC;
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 DERWENT;
'IBM_TDB

12019/09/04
20:21 é

(liguid WITH gas WITH jet WITH v
- (ejector pump) WITH vacuum) SAME pH

US-PGPUB;

USPAT;

- USOCR;

_FPRS; EPO;
. JPO;

. DERWENT;
IBM_TDB

- (jet ADJ (ejector pump)) WITH ((sodium
- calcium) ADJ] carbonate) '

USOCR;

. FPRS; EPO;
JPC;

. DERWENT;
. IBM_TDB

12019/09/04
20:27 |

- (538 S39) AND ((sodium calcium) ADJ
- carbonate)

US-PGPUB;
_USPAT;
_USOCR;

'FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

12019/09/04
120:31 |

- W0-2013140039-$.did.

US-PGPUB;
_USPAT;

USOCR;
_FPRS; EPO;
. JPO;
DERWENT;
'IBM_TDB

12019/09/04
120:39 |

US-PGPUB;

_USPAT:

- USOCR;
_FPRS; EPO;
. JPO;

. DERWENT;
'IBM_TDB

12019/09/04
2041

(jet ADJ (ejector pump)) WITH fluoride

US-PGPUB;
. USPAT;

. USOCR;
'FPRS; EPO;
JPO;

. DERWENT;
IBM_TDB

12019/09/04
20:42 |

(jet ADJ] (ejector pump)) WITH (fluoride
fluorine) WITH (carbonate)

US-PGPUB;

_USPAT;
_USOCR;

FPRS; EPO;
JPC;
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12019/09/04
20:26



 DERWENT;
'IBM_TDB

(538 $39) AND (electrolyte WITH
(remov$4 weight))

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

US-PGPUB;
_USPAT;
_USOCR;
_FPRS; EPO;
. JPO;
DERWENT;
IBM_TDB

. USOCR;

. FPRS; EPO;
JPC;

. DERWENT;
. IBM_TDB

12019/09/04
21:02

12019/09/04
121:06 :

1S55 5,959 y02W30/84.cpc.

. US-PGPUB;
USPAT;
USOCR;

. FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

12019/09/05
107:34 :

S55 and lithium and (dry$3 dri$2)

US-PGPUB;
USPAT;
_USOCR;
_FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

12019/09/05 |
:07:34

(venturi adj pump) SAME (fluorine
;fluoride carbonate)

- US-PGPUB;
_USPAT;

- USOCR;
_FPRS; EPO;
. JPO;

. DERWENT;
'IBM_TDB

12019/09/05
110:54 |

US-PGPUB;
_USPAT;
_USOCR

12019/09/05 |
11:07 |

- W0-2010102377-$.did.

. US-PGPUB;
_USPAT;
'USOCR;
'FPRS; EPO;
. JPO;
DERWENT;
. IBM_TDB

12019/09/05
111:07 |

12019/09/05 |
111:07 |
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_USOCR;
FPRS; EPO;
. JPO;
 DERWENT;
IBM_TDB

12019/09/05
111:07 |

de-102012024876-$.did.

- w0-2010149611-$.did.

kr-20060101683-4.did.

- W0-2106174156-4.did.

- W0-2016174156-$.did.

- w0-2016164752-$.did.
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US-PGPUB;
_USPAT;
USOCR;
_FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

12019/09/05
11:07 |

US-PGPUB;
USPAT;
_USOCR;

. FPRS; EPO;
-JPO;
DERWENT;
IBM_TDB

:2019/09/05
111:07

. US-PGPUB;
_USPAT;

- USOCR;

. FPRS; EPO;
. JPO;
DERWENT;
. IBM_TDB

12019/09/05
111:07 |

- US-PGPUB;
. USPAT;
USOCR;
_FPRS; EPO;
. JPO;

. DERWENT;
IBM_TDB

12019/09/05
111:07 |

US-PGPUB;
_USPAT;
USOCR;
_FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

12019/09/05 |
11:07 ;

- US-PGPUB;
USPAT;
USOCR;

. FPRS; EPO;
JPC;

. DERWENT;
IBM_TDB

12019/09/05
111:07 |

US-PGPUB;
_USPAT;
'USOCR;



_FPRS; EPO;
IPO;

. DERWENT;
. IBM_TDB

de-102015207843-$.did.
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- US-PGPUB;
USPAT;
USOCR;

. FPRS; EPO;
JPC;

. DERWENT;
IBM_TDB

- de-602005001937-$.did. . US-PGPUB;
_USPAT;

- USOCR;

. FPRS; EPO;
. JPO;
DERWENT;
. IBM_TDB

:cn-102496752-%.did. . US-PGPUB;
USPAT;

- USOCR;
_FPRS; EPO;
. JPO;

. DERWENT;
IBM_TDB

| cn-103959553-%.did. US-PGPUB;
USPAT;
USOCR;
_FPRS; EPO;
JPQ;
DERWENT;
IBM_TDB

- $63 S64 S65 S66 S67 S68 S69 S70 S71
:572 573 574 S75

- US-PGPUB;
USPAT;
USOCR;

. FPRS; EPO;
JPC;

. DERWENT;
IBM_TDB

- CA-2983768-$.did. US-20190260101-
‘$.did. AU-2017347388-$.did. WO-
:2016174156-$.did. EP-3289627-$.did.
: CA-3040793-$.did. DE-102015207843-
- $.did. DE-102015207843-$.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-102013011470-

. US-PGPUB;
USPAT;

- USOCR;

. FPRS; EPO;
. JPO;

' DERWENT;
'IBM_TDB

12019/09/05
11:07 |

12019/09/05
111:07 |

12019/09/05 |
11:07

12019/09/05 |
111:07 |

12019/09/05
111:07 |

12019/09/05
:11:08 ’



- $.did. DE-102018102026-$.did. EP- :
1 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-
1102011110083-$.did. WO-2008074352-
- $.did. DE-4424825-$.did. DE- %
:102011110083-$.did. DE-
1102015206153-$.did. WO-2019015892-
- $.did. TW-201728531-$.did. JP-

' H06338353-$.did. US-5612150-$.did.
- EP-673075-$.did. US-5679477-$.did. JP-
1 2013229326-$.did. JP-3240814-$.did.
- DE-202013010308-$.did. CN-

- 106684487-$.did. JP-3495707-4.did.

- DE-102011082187-$.did. EP-673075-

- $.did. CN-105144464-$.did. IP-

1 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-

1 108306050-$.did. DE-102017212266-

- $.did. WO-2005015668-$.did. EP-

- 1652253-$.did. CA-2730336-$.did. IP-

- 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-
1109777957-$.did. CN-107910610-$.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-

1 202013006631-$.did. US-9450277-

. $.did. DE-202013006632-$.did. WO-

1 2015063007-$.did. US-20170012328-
- $.did. AT-407753-$.did. JP-2016207463-
- $.did. RU-2201018-$.did. ?
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1156 US-20170170529-$.did. KR-100300829- US-PGPUB;  OR ‘ON
:$.did. JP-2016207464-$.did. US- . USPAT; : :
:9620828-$.did. WO-2003061056-$.did. - USOCR;
- US-6511639-$.did. DE-19532626-$.did. ~ FPRS; EPO;
- EP-1472756-$.did. DE-102013111853-  JPO;
- $.did. US-20070292746-$.did. JP- . DERWENT;
:2017084707-$.did. KR-19980064595-  IBM_TDB
:$.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-2002028500-4.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-

12019/09/05
11:08
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- $.did. CN-109193064-$.did. KR-
120040071776-4.did. CA-2409218-$.did.
EP-1408575-8.did. CN-103959553-§.did.

. TW-201418387-.did.

'$79 1172 1 IP-2016207465-$.did. TW-201318972- §us -PGPUB; OR ON 2019/09/05
- $.did. IP-5708121-6.did. US-6335122-  USPAT; 11:08 :
- $.did. WO-2000051806-$.did. IP- _USOCR; ' : :
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- $.did. US-20080199768-$.did. CN- DERWENT;
- 105144464-$.did. WO-2017073687-  IBM_TDB

- $.did. CN-104412425-$.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-

1 20150180020-$.did. WO-2014120718-

- $.did. TW-201545976-$.did. EP-
:3370286-$.did. US-20060138056-$.did.

- DE-102015223136-$.did. KR-

1 20150110797-$.did. WO-1998035396-

- $.did. WO-2001091210-$.did. EP-
- 958626-$.did. CN-104412425-4.did. KR-
1 20160143829-$.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-
1108808156-$.did. US-6503432-$.did.
. KR-101025415-$.did. EP-3191195-$.did. .
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1 2003205087-$.did. US-20170047586-
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1 2015158557-$.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-

1 794587-$.did. EP-84381-$.did. IP-

1 2016152224-$.did. DE-102013219604-

- $.did. CA-2199096-$.did. IN-198823-

- $.did. US-20010008723-$.did. JP-
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 $.did. JP-6315198-$.did. AU-701597-
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:2013229326-$.did. EP-1333522-$.did.

- US-20170012328-$.did. RO-106045-
- $.did. DE-10021383-$.did. EP-1333523-
- $.did. WO-2015063007-$.did. US- 5
: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. :

S81 500 S77 578579 S80 (US-PGPUB; ~ OR ON  2019/09/05
_USPAT; 111:08
'USOCR; | ?

FPRS; EPO;

. JPO;

_DERWENT;

[IBM_TDB

1582 1204 :(vacuum WITH scrub$4) SAME (fluorine | US-PGPUB; ~ OR ‘ON :2019/09/05
: - fluoride carbonate) - USPAT; 11:14 :
: - USOCR; 5 :

FPRS; EPO;

JPO;

. DERWENT;

' IBM_TDB

583 204  (vacuum WITH scrub$4) SAME (fluorine US-PGPUB;  OR ON  2019/09/05
- fluoride carbonate)S82 and (battery - USPAT; :11:14 f
 batteries) - USOCR; : f f
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_FPRS; EPO;
IPO;

. DERWENT;
. IBM_TDB

1582 and (battery batteries)
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- US-PGPUB;
USPAT;
USOCR;

. FPRS; EPO;
JPC;

. DERWENT;
IBM_TDB

%(vacuum WITH scrub$4) SAME (fluorine
- fluoride)

US-PGPUB;

_USPAT;

- USOCR;

. FPRS; EPO;
. JPO;
DERWENT;
. IBM_TDB

(vacuum WITH scrub$4) SAME
((fluorine fluoride) AND carbonate)

US-PGPUB;
. USPAT;

- USOCR;
_FPRS; EPO;
. JPO;

. DERWENT;
IBM_TDB

- w0-2013023640-$.did. US-PGPUB;
USPAT;

- USOCR;
_FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

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

- US-PGPUB;
USPAT;
USOCR;

. FPRS; EPO;
JPC;

. DERWENT;
IBM_TDB

- (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.

US-PGPUB;
_USPAT; FPRS;
DERWENT

12019/09/05 |
11:15 |

12019/09/05
111:28 5

:2019/09/05
311:28

12019/09/05 |
16:16 |

12019/09/07
113:48 :

12019/09/07
113:50 '



‘or (WO-2010102377-$ or DE-

:102011110083-$ or WO-2013140039- $

or CN-102496752-% or CN-101183740- $
or EP-1333522-4).did.

12019/09/07 |
113:50 :

1589 and (fluor$3)

(carbonate WITH ((jet adj pump)
: ejector) SAME (fluorine fluoride)) AND
- (battery batteries)

(base WITH ((jet adj pump) ejector)
: SAME (fluorine fluoride)) AND (battery
- batteries)

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

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

(carbonate WITH ((jet adj pump)
- ejector) SAME (fluorine fluoride))
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US-PGPUB;
USPAT;
_USOCR;
_FPRS; EPO;
JPC;
DERWENT;
IBM_TDB

12019/09/07
120:24 |

. US-PGPUB;
_USPAT;
'USOCR;
'FPRS; EPO;
. JPO;
DERWENT;
. IBM_TDB

12019/09/07 |
120:24 |

US-PGPUB;
. USPAT;
USOCR;
'FPRS; EPO;
. JPO;

. DERWENT;
- IBM_TDB

12019/09/07 |
120:25 |

US-PGPUB;
_USPAT;
'USOCR;
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

12019/09/07
120:25 |

US- -PGPUB;
USPAT;
. USOCR;
. FPRS; EPO;
JPC;
. DERWENT;
IBM_TDB

12019/09/07
120:25 |

. US-PGPUB;
_USPAT;
'USOCR;
'FPRS; EPO;
. JPO;
DERWENT;
. IBM_TDB

12019/09/08 |
112:20 '



US-PGPUB;  OR ON
'USPAT; | %

. USOCR;

. FPRS; EPO;

JPC;

. DERWENT;

IBM_TDB

-"8210456" "1587623" "3393876"
:"3456886" "3493183" "3777994"
:"3892563" "4026477" "4384683"
-"4775107" "5377920" "5575907"
-"5632863" "5707015" "9780419"
:"20050241943"

'US-PGPUB;  OR ON
_USPAT; | s
_USOCR

'US-PGPUB;  OR ON
_USPAT; FPRS; | :
DERWENT

§s1o1 214

5104 24

5105 21

5106 957

- w0-2013023640-$.did.

- (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 $104) AND (dry$3
- SAME (vacuum pressure))

*(HO1M10/54 or HO1M6/52 or

- B02C21/00 or B02C23/10 or B02C23/20
- or B09B3/0058 or C22B1/005 or
*Y02P10/20 or YO2W30/84 or

- B01D53/002 or BO1D53/04 or

. B01D2253/102).cpc. AND ((shred$4
‘crush$4 comminut$4 grind$3) AND
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US-PGPUB;  OR ON
USPAT; g

'US-PGPUB;  OR ON
_USPAT; | |
_USOCR

US-PGPUB;  OR ON
USPAT; é
USOCR;

FPRS; EPO;

JPO;

DERWENT;

IBM_TDB

US-PGPUB;  OR ‘ON
. USPAT; 5 :
USOCR;

_FPRS; EPO;

. JPO;

. DERWENT;

IBM_TDB

12019/09/08 |
14:28 |

2020/03/04
120:39 f

12020/03/04
120:48 |

12020/03/04
20:49 |

12020/03/04
120:53

2020/03/04
120:53 r

2021/02/24
121:46 f



- ((dry$3 dried inactivat$3) SAME
“(vacuum Mpa hPa kPa)))

s1o7 571 ' (HO1M10/54 or HO1M6/52 or US-PGPUB;  OR ‘ON 32021/02/24

, , - B02C21/00 or B02C23/10 or B02C23/20 USPAT; :21:47 f
- or B09B3/0058 or C22B1/005 or USOCR; é
- YO2P10/20 or YO2W30/84 or _FPRS; EPO;
- B01D53/002 or BO1D53/04 or JPO;

B01D2253/102).cpc. AND ((shred$4 . DERWENT;
- crush$4 comminut$4 grind$3) AND IBM_TDB
:((dry$3 dried inactivat$3) WITH '

- (vacuum Mpa hPa kPa)))

5108 210 - (HO1M10/54 or HO1M6/52 or US-PGPUB;  OR ON §2021/02/24

; : - B02C21/00 or B02C23/10 or B02C23/20  USPAT; :21:51 :
-or B09B3/0058 or C22B1/005 or USOCR;
- Y02P10/20 or YO2W30/84 or - FPRS; EPO;
:B01D53/002 or BO1D53/04 or -JPO;

:B01D2253/102).cpc. AND ((shred$4 DERWENT;
‘crush$4 comminut$4 grind$3) AND . IBM_TDB

- (batter$3 electrode) AND ((dry$3 dried
‘inactivat$3) WITH (vacuum Mpa hPa

kPa)))
5109 44 - (H01M10/54 or HO1M6/52 or US-PGPUB;  OR ‘ON %2021/02/24
; : - B02C21/00 or B02C23/10 or B02C23/20 | USPAT; :22:02 :
‘or B09B3/0058 or C22B1/005 or - USOCR; ?
:Y02P10/20 or YO2W30/84 or _FPRS; EPO;
- B01D53/002 or BO1D53/04 or JPO;

B01D2253/102).cpc. AND ((shred$4 . DERWENT;
- crush$4 comminut$4 grind$3) AND ' IBM_TDB

: (batter$3 electrode) AND ((dry$3 dried
-inactivat$3) WITH (vacuum pressure)

:WITH (Mpa hPa kPa)))

s112 294 - (HO1M10/54 or HO1M6/52 or “US-PGPUB;  OR ‘ON ;2021/02/25
, - B02C21/00 or B02C23/10 or B02C23/20 USPAT; 111:33 :
- or BO9B3/0058 or C22B1/005 or _USOCR; %
- YO2P10/20 or YO2W30/84 or _FPRS; EPO;
- B01D53/002 or B01D53/04 or JPO;

:B01D2253/102).cpc. AND ((shred$4 DERWENT;
- crush$4 comminut$4 grind$3) AND - IBM_TDB
 (batters$3 electrode) AND ((dry$3 dried :
“inactivat$3) WITH (vacuum pressure)))

5113 275 - (H01M10/54 or HO1M6/52 or US-PGPUB; OR ‘ON §2021/02/25

v , - B02C21/00 or B02C23/10 or B02C23/20 _USPAT; 11:33 5
:or B09B3/0058 or C22B1/005 or USOCR;
:Y02P10/20 or YO2W30/84 or _FPRS; EPO;
- B01D53/002 or BO1D53/04 or JPO;

B01D2253/102).cpc. AND ((shred$4 . DERWENT;
:crush$4 comminut$4 grind$3) AND ' IBM_TDB

: (batter$3 electrode) AND ((dry$3 dried
-inactivat$3) WITH (vacuum negative)))
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5119 360 5112 5113 US-PGPUB;  OR ON  2021/02/25
USPAT; 14:58
'USOCR;
. FPRS; EPO;
JPC;
. DERWENT;
: IBM_TDB

1$121:360 :S119 and ((shred$4 crush$4 US-PGPUB;  OR ‘ON  :2021/02/25
- comminut$4 grind$3) AND ((dry$3 dried | USPAT; 115:13 ?
“inactivat$3) WITH (vacuum pressure USOCR; ? :
- negative))) . FPRS; EPOQ;
? JPO;

DERWENT;

IBM_TDB

Ref Hits Search Query  DBs Default Plurals Time

o N N S Operator Stamp

L1 6  ((shred$4 crush$4 comminut$4 grind$3) AND  US-  OR ON  12021/02/25

5 5 -inactiv$5 AND (dry$3 drie$2 oven) AND . PGPUB; :22:12 5
(pressure vacuum negative) and (battery USPAT % %

,,,,,,,,,,,,,,,,,,,,,,,,,, batteries electrode))clm.

L3 23 ((shred$4 crush$4 comminut$4 grind$3) AND  US- ' OR ON  12021/02/25

? .(dry$3 drie$2 oven) AND (pressure vacuum . PGPUB; :22:43 :
‘negative) and (battery batteries ‘USPAT f

‘electrode)).clm. AND (H01M10/54 or HO1M6/52 |
~or B02C21/00 or B02C23/08,10 or B02C23/20
-or B09B3/0058,008 or C22B1/005 or
:Y02P10/20 or YO2W30/84 or B01D53/002,05
'b01d11/00 or B0O1D53/04 or B01D2253/102
1Y02P10/212).cpc.

2/25/2021 10:48:06 PM
C:\Users\gswiatocha\Documents\EAST\Workspaces\15569484.wsp
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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. Confirmation No. 9373
Application No. 15/569,484 Group Art Unit 3725
Filed October 26, 2017 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.

0.
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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 {raction 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,
comprising:

(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,
comprising:

(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
comprising:
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.

4 -
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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.

-6-
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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

_7-
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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 liguid 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
35U.5.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

-9.
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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.

-10 -
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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, WebEXx, or personal interview.

A provisional petition is hereby made for any extension of time necessary for the

-11 -
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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.

Respectfully submitted,
/T. Bryce Miller/

T. Bryce Miller

Reg. No. 72,545

W&C IP
11491 Sunset Hills Road, Suite 340
Reston, VA 20190

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

Customer No.: 30743
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DETAILED ACTION
Notice of Pre-AlA or AlA Status
1) The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
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

»n ou »n ou »u

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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7)

8)

Claim Interpretation

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-AlA 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.

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-AlA 35

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

As explained in MPEP § 2181, subsection |, 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)

(B)

(C)

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;

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

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-AlA 35
U.S.C. 112, sixth paragraph. The presumption that the claim limitation is interpreted under 35 U.S.C.
112(f) or pre-AlIA 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-AlA 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-
AlA 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-AlA 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-AlA 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-AlA 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-AlA

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
10) If applicant does not intend to have this/these limitation(s) interpreted under 35 U.S.C. 112(f) or
pre-AlA 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-AlA 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 USPQ 459 (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 comminuted material is obtained (Lithium batteries are
shredded: Col 5, L16-17),

(b) inactivating the comminuted material such that an inactivated comminuted 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 comminuted material (Dried material: Col 1,
L37). Stevens is not explicit to filling a transport container with the inactivated comminuted material.
Kellermann teaches a method for the disposal of lithium batteries including filling a transport container
with the inactivated comminuted 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 0 to 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 comminuted 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 comminuted material.
Kellermann teaches a device for the disposal of lithium batteries including a filling device configured to
fill a transport container with the inactivated comminuted 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 comminuted 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 0 to 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, L5).

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, L5).

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 VOCs are removed from the dried
material (Col 5, L19), but is not explicit to wherein the comminuted 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 comminuted 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 VOCs are removed from the dried
material (Col 5, L19), but is not explicit to 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
formed 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.
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Sloop teaches the recycling of lithium batteries including 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 (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 comminuted 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 VOCs are removed from the dried
material (Col 5, L19), but is not explicit to 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.

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 comminuted 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,

112



Application/Control Number: 15/569,484 Page 12
Art Unit: 3725

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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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.
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 1.136(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 1.136(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 USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.
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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 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 3725
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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.
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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-102013011470-
$.did. DE-102018102026-$.did. EP-
2446497-$.did. EP-3517641-$.did. WO-
2010149611-$.did. EP-2446497-$.did. DE-
102012024876-$.did. EP-2742559-$.did.
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$.did. DE-102011110083-$.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.
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$.did. CN-105594056-$.did. WO-
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FPRS;
EPO; JPO;
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S83 1204 i(vacuum WITH scrub$4) SAME (fluorine US-PGPUB;{OR ON 2019/09/05
fluoride carbonate)S82 and (battery USPAT; 11:14
batteries) USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S84 19 S82 and (battery batteries) US-PGPUB;{OR ON 2019/09/05
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5632863-$).did. or (DE-4424825-$ or CA-
2311792-$).did. or (W0-2010102377-$ or
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or CN-102496752-$ or CN-101183740-$ or
EP-1333522-$).did.
S91 8 S89 and (fluor$3) US-PGPUB;{OR ON 2019/09/07
USPAT; 13:50
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of

HANISCH et al. Confirmation No. 9373
Application No. 15/569,484 Group Art Unit 3725
Filed October 26, 2017 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

PETITION FOR EXTENSION OF TIME AND
AMENDMENT UNDER 37 C.F.R. § 1.111

Sir:

Applicant hereby petitions for a one month extension of time. Commissioner is hereby
authorized to charge Deposit Account No. 50-2041 for any deficiency in the petition fee required
to gain entry and consideration of this amendment.

In response to the Office Action mailed September 10, 2019, Applicant respectfully
requests entry of the following Amendment and reconsideration.

Amendments to the Specification: begin on page 2.
Amendments to the Abstract: begin on page 4.
Amendments to the Drawings: Replacement sheets for Figures 1-3 are attached hereto.

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.
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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.
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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, WebEXx, 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.

Respectfully submitted,
/T. Bryce Miller/

T. Bryce Miller

Reg. No. 72,545

W&C IP
11491 Sunset Hills Road, Suite 340
Reston, VA 20190

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

Customer No.: 30743
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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) Fre A method for the treatment of used batteries, comprising the steps:
y laim 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

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

wherein the inactivating step is performed by dryving 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

eentains a substance that precipitates fluoride.
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5. (currently amended) The method according to claim 1, further comprising the steps of:
removing remeval-ef-the comminuted material from the transport container; and;
one or more of
detaching detachmentef-hard parts, and
separating separation-ef-active material from a carrier, such that an active material
fraction and a carrier fraction-863 are obtained, and
separately separate-packing ef-the active material fraction and carrier {raction in

respective further transpert-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:;

afterthe-completionof-the-dryingpreeess; no flammable or explosive gas mixture is

formable eanferm-above the comminuted material in the transport container, and andforif

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

emerge eanemerge-in the transport container-er-during-the-subsequent-processing.

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

(a) a comminution unit configured to comminute ferecomminuting-the batteries such

that comminuted material is obtained;;

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

tpaetivating the comminuted material; and
(c) a filling device ferfilling 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.
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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) Fhe-A battery processing installation_for treatment of used batteries,
comprising: aceordingto-claim7—~wherein

(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;

(©) 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, ard-wherein
[[-1]  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
comprising:
[[-1] ahard metal detachment device and/or a light fraction detachment device;;

[[-]] aseparation device configured to separate forseparating-active material from a carrier

such that an active material fraction and a carrier fraction occur;; and

[[-1] asecond filling device configured to separately fill for-separatefillingeof the active

material fraction and the carrier fraction in respective containers.

_7-
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13. (currently amended) The battery processing installation of claim 12 wherein the-aetive
material-fraction-and-the carrier fraction are respeetively-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. stage-

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) Fhe-method-aceordingto-clatm4 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

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

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

wherein the drying occurs under vacuum,

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

-8-
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wherein_a pump liquid of the jet pump has a the pH value s of at least 9.

21. (new) The method according to claim 1 wherein drying occurs at a temperature of less than

80°C.

-9.
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Amendments to the Abstract:

Please amend the abstract as follows:

Fhe-trventionrelatestoa A method is described for the treatment of used batteries<409, in
particular lithium batteries, containing the steps: comminuting the batteries €+8)-such that
comminuted material £24-is obtained, inactivating the comminuted material £249-such that
inactivated comminuted material €¢42)-is obtained, and filling a transport container €¢463-with the
inactivated comminuted material. 421tisprovided-accordingto-the-inventionthatthe The
inactivation is performed by drying the comminuted material, £24)-and the comminuted material

243-is dried until an electrolyte content is so low that an electrochemical reaction is not possible.
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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 A1 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 pewerpowder 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.

S0
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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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DETAILED ACTION

Notice of Pre-AlA or AlA Status
1) The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
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-AlA 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:

e The text and lines of the drawings is unclear

178



Application/Control Number: 15/569,484 Page 3
Art Unit: 3725

8) Corrected drawing sheets in compliance with 37 CFR 1.121(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 1.121(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:

e The abstract uses phrases which can be implied - “The invention relates to” (line 1)
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11) Correction is required. See MPEP § 608.01(b).
12) The disclosure is objected to because of the following informalities:

e 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:

Claim1 -

IM

e “material.” (line 9). Examiner suggests, “material;”
Claim5 -
e “in transport containers” (line 13). Examiner suggests, “in respective further containers”
Claim7 -
e “with inactivated comminuted material” (line 9). Examiner suggests, “with the

inactivated comminuted material”

Claim 15 -

e “asecond 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-AlA 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.

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-AlA 35

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

As explained in MPEP § 2181, subsection |, 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

(Q) 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-AlA 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-AlIA 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-AlA 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-
AlA 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-AlA 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-AlA 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-AlA 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); “afilling 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-AlA
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)

If applicant does not intend to have this/these limitation(s) interpreted under 35 U.S.C. 112(f) or
pre-AlA 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-AlA 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-AlA), 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-AlA), 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-AlA 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)
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. Itis 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-AlA 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-AlA), 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-AlA 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
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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 USPQ 459 (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 comminuted material is obtained (Lithium batteries are

shredded: Col 5, L16-17),
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(b) inactivating the comminuted material such that an inactivated comminuted 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 comminuted material (Dried material: Col 1,
L37). Stevens is not explicit to filling a transport container with the inactivated comminuted material.
Kellermann teaches a method for the disposal of lithium batteries including filling a transport container
with the inactivated comminuted 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 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 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 comminuting the batteries such
that comminuted material is obtained (Shredder: Fig. 3, #14),

(b) an inactivation device for inactivating the comminuted material (Oven conveyor Fig. 3, #20 & Dried
material: Col 1, L37 & VOCs: 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 comminuted material.
Kellermann teaches a device for the disposal of lithium batteries including a filling device for filling a
transport container with inactivated comminuted 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 comminuted 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, L5).

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, L5).

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 VOCs are removed from the dried
material (Col 5, L19), but is not explicit to wherein the comminuted 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 comminuted 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 comminuted 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 VOCs are removed from the dried
material (Col 5, L19), but is not explicit to 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.

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 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, 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 VOCs are removed from the dried

189



Application/Control Number: 15/569,484 Page 14
Art Unit: 3725

material (Col 5, L19), but is not explicit to 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.

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 comminuted 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).
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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 USPTO 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 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 3725
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Beschreibung

Die Erfindung betrifft ein Verfahren zum Entsorgen
von entladenen und geladenen elektrischen Feststoff-
Batterien gemiB dem Oberbegriff des Patentanspruchs

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 Verbrennungsgeriusche 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 schidliche Gase, Diampfe 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
von gasdicht gekapselten Feststoff-Batterien, insbeson-
dere von Lithium enthaltenden Batterien, ermdglicht
und eine einfache Weiterverarbeitung der zerkleinerten
Batterien gestattet.

Die Losung dieser Aufgabe geht von dem einleitend
angefiihrten Verfahren aus und ist durch die Merkmale
des Patentanspruchs 1 gekennzeichnet.

Durch die erfindungsgemiBe Lésung ist ein gefahrlo-
ses Offnen und Zerkleinern von zu entsorgenden Fest-
stoff-Batterien, insbesondere von Lithium enthaltenden
Batterien, ermoglicht, denn das Restenergievermdgen
der Batterien ist durch deren Tiefkiihlung vor dem Zer-
kleinern nicht oder im wesentlichen nicht mehr zu einer
chemischen und physikalischen Reaktion in Luft unter
normalen Druck- und Temperaturbedingungen fihig,
wenn das schiitzende Metallgehduse der Batterien ge-
offnet bzw. entfernt worden ist. Die Batterien kdnnen
also ohne Gefahr in Luft bei Normalbedingungen me-
chanisch zerkleinert werden, zum Beispiel durch Shred-
dern, wobei keinerlei Knall- und Verbrennungsgeriu-
sche unter Rauch- und/oder Flammenentwicklung mehr
entstehen. Weiterhin entstehen wihrend der Tiefkiihl-
behandlung nur  geringfiigig schidliche Gase und
Démpfe. Die sich an die vollstdndige Zerkleinerung der
Batterien anschlieBende Trennbehandlung aller ent-
standenen Fraktionsanteile sorgt dafiir, daB sich die
langsam wieder auf etwa Raumtemperatur erwirmten,
nun losen Batteriebestandteile ebenfalls nicht mehr
oder nur noch in einem unbedeutenden Umfang unkon-
trolliert chemisch reagieren kénnen. Die Trennbehand-
lung kann mit herkémmlichen Verfahren und Vorrich-
tungen durchgefiihrt werden, derart, daB wenigstens ei-
nige der Bestandteile der zerst6rten Batterien als Recy-
cle-Rohstoff einer Wiederverwendung zugefiithrt wer-
den konnen und nur noch wenige, nach Moglichkeit
keine Reststoffe auf eine Deponie gegeben werden
missen. ‘

Eine bevorzugte Tiefkiihltemperatur betrigt wenig-
stens etwa — 190° Celcius und als Tiefkiihlmittel wird
vorzugsweise flissiger Stickstoff oder auch Argon ver-
wendet.

Falls bei einigen zu entsorgenden Batterien nach dem
Tiefkiithlen beim Shreddern noch eine geringe chemi-
sche Reaktion zu befiirchten ist, kann aus dem beim
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Tiefkiihlen verwendeten Tiefkiihlmittel ein gasférmiger
Anteil abgezweigt und fiir eine chemisch inerte Atmo-
sphdre beim Zerkleinern der tiefgekiihlten Batterien
verwendet werden. Hierdurch erfolgt das Shreddern in
einer eine mogliche chemische Reaktion unterbinden-
den Atmosphire.

Die Trennbehandlung der Fraktionsanteile der zer-
storten Batterien wird vorzugsweise durch einen Flota-
tionsvorgang eingeleitet, wobei das Flotationsgemisch
einer Leichtfraktionsbehandlung und einer Schwerfrak-
tionsbehandlung unterworfen wird, um eine Grobtren-
nung vorzunehmen,

Die Erfindung ist nachstehend anhand des anliegen-
den Ablaufdiagramms beispielsweise niher erliutert. In
Fig. 1 ist ein erster Teil des Ablaufdiagramms gezeigt,
wihrend in Fig. 2 der zweite Teil des Ablaufdiagramms
gezeigt ist.

Das vorgeschlagene Verfahren eignet sich zur Ent-
sorgung von Feststoff-Batterien 1 und 2, die zum Bei-
spiel in Zylinderform und Quaderform im Handel er-
hiltlich sind, und zwar insbesondere fiir solche Batte-
rien, die Lithium enthalten. Lithiumbatterien wiederum
enthalten je nach Zellentyp auBer Lithium noch Man-
gandioxid, Schwefeldioxid, Thionylchlorid und Aceton-
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-
hiuse der Batterien bei Normalbedingungen in Luft ge-
offnet wird.

GemiB dem vorgeschlagenen Verfahren nach den
Fig. 1 und 2 werden die zu entsorgenden Batterien in
einer Packstation 3 zu einer vorbestimmten Menge zu-
sammengesetzt, welche dann in wenigstens einen
Schleppkasten 4 eines Vorkithiraumes 5 gegeben wird.
Die in die Schlepp- oder Transportkdsten 4 eingefiillten
Batterien durchlaufen dann mit Hilfe eines Transportsy-
stems eine Vorkiihlstrecke 6, innerhalb der sie von
Raumtemperatur auf eine Temperatur von etwa —30°
bis —50° Celsius abgekiihlt werden. Die Durchlaufdau-
er durch die Vorkihistrecke 6 wird von der Temperatur
und der Art des zugefithrten Kithlgases und der Batte-
riemasse bestimmt und kann beispielsweise 15—30 Mi-
nuten betragen.

Der Vorkithlraum 5 wird mit einem Vorkiihlgas be-
schickt, welches beispielsweise eine Temperatur von
—80° bis ~190° Celsius aufweisen kann. Vorzugsweise
wird das Kiihlgas aus einem Hauptkiihlraum 7 abge-
zweigt, in welchem die vorgekiihlten Batterien mittels
der Kisten 4 eingefiihrt werden. Das Vorkiihlgas wird
mittels einer Pumpe 8 aus dem Hauptkiihlraum 7 abge-
saugt und iiber eine Leitung 9 in den Vorkiithlraum 5
eingeleitet.

Die vorgekiihiten Batterien in den Kisten 4 durchlau-
fen dann mittels eines Transportsystems fiir eine vorbe-
stimmte Zeit den Hauptkiihiraum und werden darin auf
eine solche tiefe Temperatur abgekiihlt, daB eine chemi-
sche und physikalische Reaktion der spiter vom Metall-
gehiduse wenigstens teilweise befreiten Batterie-Inhalts-
stoffe bei normalen Temperatur- und Druckbedingun-
gen und Sauerstoffeinwirkung im wesentlichen nicht
mehr stattfindet. Eine solche Tiefkiihltemperatur be-
tragt wenigstens etwa — 80° Celsius, vorzugsweise etwa
—190° Celsius.

Ein geeignetes Kithlmittel ist fliissiger Stickstoff
(LIN), mit dem 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 abhingig ist, in welcher Form die vorgekiihlten
Batterien mit dem fliissigen Stickstoff in Kontakt kom-
men. Hierfiir kann beispielsweise ein Eintauchvorgang
in Frage kommen, so daB die Batterien in den fliissigen
Stickstoff eingetaucht werden. Es kann aber auch eine
Besprithung oder BegieBen der vorgekiihlten Batterien
mit fliissigem Stickstoff in Frage kommen. Auch eine
Mischung aller oder zweier Kontaktarten ist moglich.
Der fliissige Stickstoff weist eine Temperatur von we-
nigstens — 196° Celsius auf und wird mittels einer Pum-
pe 10 aus einem Vorratsbehilter 11 {iber eine Leitung 12
in den Hauptkiihlraum 7 eingeleitet.

Wihrend des Tiefkithlvorganges der Batterien in dem
Hauptkiihlraum 7 entsteht in diesem Raum aus dem
fliissigen Stickstoff ein gasférmiger Anteil, der fiir ver-
schiedene Weiterbehandlungsvorginge der Batterien
bzw. Batterieteile verwendet wird. Wie bereits angedeu-
tet, wird ein gewisser Anteil fiir die Vorkithlung der
Batterien in dem Vorkihlraum 5 verwendet.

Das nicht mehr bendtigte Vorkiihlgas in dem Vor-
kithiraum 5 wird aus diesem, gegebenenfalls zusammen
mit Abluft, abgesaugt und fiir die Wiederverwendung
im Hauptkithlraum 7 vorbereitet. Hierzu ist eine Riick-
gewinnungseinrichtung 13 vorgesehen, aus welcher der
wieder fliissige Stickstoff iber eine Leitung 14 dem Vor-
ratsbehilter 11 zugefiihrt wird. Gegebenenfalls vorhan-
dene Abluft wird aus der Einrichtung 13 ins Freie abge-
leitet.

Die auf die vorbestimmte Tiefkithltemperatur abge-
kiihlten Batterien werden dann in eine Zerkleinerungs-
vorrichtung 15 gegeben, wo sie zerkleinert werden. Die-
se Vorrichtung 15 kann beispielsweise aus einer mehr-
stufigen Shreddervorrichtung bestehen. Es kénnen aber
auch Sigeeinrichtungen oder andere Einrichtungen al-
ternativ oder zusitzlich eingesetzt werden, um die tief-
kalten Batterien zu ausreichend kleinstiickigen Frak-
tionsanteilen zu =zerstdren. In der Vorrichtung 15
herrscht vorzugsweise ein Druck von 1 bar (10° Pa) und
eine Temperatur von maximal etwa 20° Celsius. Im {ibri-
gen kann der Innenraum der Zerkleinerungsvorrichtung
15 mit Luft gefiillt sein.

Wenn es aus bestimmten Sicherheitsgriinden erfor-
derlich ist, anstelle von Luft in der Vorrichtung 15 ein
inertes Gas zu verwenden, so kann dazu ebenfalls gas-
formiger Stickstoff aus dem Hauptkithlraum 7 abge-
zweigt werden, der mittels einer Pumpe 16 iiber eine
Leitung 17 in die Vorrichtung 15 eingeleitet wird.

Die Fraktionsanteile der zerkleinerten Batterien wer-
den in Auffangbehiltern 18 gesammelt und einem Bek-
ken einer Flotationsstation 19 zugefiihrt, wo eine erste
Trennungsbehandlung der Fraktionsanteile stattfindet.
Zur Durchfiiirung 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 gasférmiger Stickstoff sein kann und vorzugs-
weise aus dem Hauptkiihiraum 7 iiber eine Leitung 20
und eine Pumpe 21 entnommen wird. Dieses Gas kann
ebenfalls eine tiefe Temperatur aufweisen, beispielswei-
se —180° Celsius.

Durch die Flotation erfolgt eine Grobtrennung der
Fraktionsanteile voneinander, und zwar eine Trennung
der schwereren Fraktionsanteile, wie zum Beispiel Ei-
senmetalle, Nichteisenmetalle, Glas- und Keramikantei-
le, von den leichteren Fraktionsanteilen, die insbesonde-
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re aus Kunststoff bestehen. Die fiir die Flotation insge-
samt in die Station 19 eingeleiteten Gase, die wihrend
der Flotation ihre Aufgabe erfiillt haben, und die wih-
rend der Flotation freigewordenen Gase, insbesondere
organische Gase, werden iiber eine Leitung 22 abge-
fithrt und einer Einrichtung 23 zum Unschéadlichmachen
dieser Abgase zugefithrt. Dieser Einrichtung 23 kénnen
auch die nicht mehr benétigten Gase aus der Shredder-
vorrichtung 15 zugefithrt werden, wie es mit der Leitung
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 méglich,
die so grob getrennten Fraktionsanteile aus der Flota-
tionsstation 19 zu entnehmen und weiteren Trennungs-
behandlungen zu unterwerfen. Die verbrauchte Lo&-
sungssuspension wird ebenfalls aus der Station 19 abge-
fithrt und einer Behandlung zum Unschidlichmachen
und Wiederaufbereiten unterworfen, die jedoch nicht
Gegenstand dieser Erfindung ist.

Die aus der Flotationsstation 19 entnommenen
Leichtfraktionsanteile werden zundchst einer Trockner-
einrichtung 25 zugefiihrt, wonach die getrockneten An-
teile in einem Behiltnis 26 einer Sichteinrichtung 27
zugefithrt werden, wo nochmals, fails erforderlich, eine
Trennung der Kunststoffteile vorgenommen wird. Die
so gewonnenen Kunststoffteile kénnen als Recycleroh-
stoff in der chemischen Industrie wiederverwertet wer-
den.

Auch die Schwerfraktionsanteile aus der Flotations-
station 19 werden zunichst einer Trocknereinrichtung
29 zugefiihrt, um sie dann besser weiterbehandeln zu
kénnen. Nach dem Trocknen konnen die Schwerfrak-
tionsanteile zur weiteren und feineren Zerkleinerung
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-
eisenanteile, insbesondere Kupfer, abgeschieden. Die
Eisenanteile und die Nichteisenanteile kdnnen dann ais
Recyclematerial als wiederverwertbare Rohstoffe zur
Verfiigung stehen und mittels der Verhiittungstechnik
verarbeitet werden. Die nun noch verbleibenden Rest-
anteile, wie insbesondere Glas, kénnen deponiert oder
beispielsweise in der Glasindustrie oder im StraBenbau
wiederverwendet werden. Erforderlichenfalls k&nnen
durch entsprechende Trenneinrichtungen auch die
Restanteile nochmals getrennt werden, um zum Beispiel
die Keramikanteile abzuscheiden und einer Wiederver-
wertung zuzufilthren.

Bevorzugt wird als Tiefkiihlmitte! im Hauptkihlraum
7 fliissiger Stickstoff verwendet. Davon abgezweigter
Stickstoff in Gasform wird bevorzugt zur Vorkiihlung
im Vorkithlraum 5 und fiir die anderen, vorstehend ver-
wendeten Zwecke eingesetzt. Stattdessen kann jedoch
auch ein anderes Gas verwendet werden, zum Beispiel
Argon. Obwohl das vorstehende Verfahren hauptsich-
lich fiir Lithium enthaltende Feststoff-Batterien vorge-
sehen ist, kénnen auch andere Feststoff-Batterien, bei-
spielsweise Nickel-Hydrid-Batterien, wie vorstehend
beschrieben, entsorgt werden.

Patentanspriiche
1. Verfahren zum Entsorgen von entladenen und

geladenen elektrische Feststoff-Batterien, insbe-
sondere von Lithium enthaltenden Batterien, die
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aus einem Metallgehiuse und darin enthaltenen fe-
sten Inhaltsstoffen bestehen, gemiB8 dem die zu ent-
sorgenden Batterien mechanisch zerkleinert wer-
den, dadurch gekennzeichnet, daB die Batterien
vor dem Zerkleinern auf eine solche tiefe Tempera- 5
tur abgekiihlt werden, daB eine chemische und phy-
sikalische Reaktion der vom Metallgehduse 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 zerstérten Batte-
rien zur Gewinnung von wiederverwendbarem
Ausgangsmaterial einer Trennbehandlung unter-
worfen wird. 15
2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daf das Tiefkiihlen der Batterien durch in
bertthrungbringen derselben mit einem chemisch
inerten Tiefkithlmittel erfolgt, dessen Temperatur
wenigstens etwa — 196° Celsius betrégt. 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 gasférmiger Anteil
abgezweigt .und zum Durchfiihren einer Vorkiih-
lung der Batterien verwendet wird.

5. Verfahren nach Anspruch 1, 2, 3 oder 4, dadurch
gekennzeichnet, daBl das Zerkleinern der tiefge- 3p
kiihlten Batterien in einer chemisch inerten Atmo-
sphére durchgefiihrt wird.

6. Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, daB aus dem beim Tiefkiihlen verwende-
ten Tiefkithimittel ein gasformiger Anteil abge- 35
zweigt und fiir eine chemisch inerte Atmosphire
beim Zerkleinern der tiefgekiihlten Batterien ver-
wendet wird.

7. Verfahren nach einem der Anspriiche 1 bis 6,
dadurch gekennzeichnet, daB das Gemisch der 49
Fraktionsanteile der zerstérten Batterien einem
Flotationsvorgang unterworfen wird, um eine
Grobtrennung des Flotationsgemisches in Form ei-
nes Leichtfraktionsvorganges. und eines Schwer-
fraktionsvorganges durchzufiihren. 45
8. Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, daB der Flotationsvorgang wenigstens im
wesentlichen in einer chemisch inerten Atmosphé-

re durchgefiihrt wird.

9. Verfahren nach Anspruch 7 oder 8, dadurch ge- 5p
kennzeichnet, daB sich an den Leichtfraktions- und
den Schwerfraktionsvorgang jeweils weitere
Trennvorginge zur Gewinnung einzelner Materi-
alsorten aus den Fraktionsanteilen der zerstérten
Batterien anschlieBen und daB wenigstens einige 55
der gewonnenen Materialsorten der Wiederver-
wendung zugefiihrt werden.

Hierzu 2 Seite(n) Zeichnungen

60
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ABSTRACT:

Process for the disposal of spent, or partly spent, dry,
metal-cased, batteries, especially those containing lithium,
involves cooling the batteries before disintegration to such a
low temperature that the partially freed components cannot
react chemically or physically under normal conditions of
temperature, pressure and the presence of oxygen. Further
provision is made for the separation and recovery of materials
which can be recycled. Batteries are cooled by direct contact
with, pref., liquid nitrogen at -196 deg C. The gasified
nitrogen is used in a pre-cooling chamber and also to provide
an inert atmosphere in the disintegration section, including
the materials separation chambers. A coarse separation is
carried out in a flotation process followed by a further

separation of individual materials, some of which will be used
for recycling.
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DESCRIPTION KR2006D101683

{ire-method of separating Co from battery scarp}

Tha prosent vention relates o & methad of cobslt dry sepamation of wasle batleries, Lithium-on halieries {including prienary
and secondary batteries) are widely used as powsr sturces for amall dectric and alectronis eguipment due o thelr bigh anemgy
density and Hght weight and ight weight characierislics. A spent ihium fon ballery has been obiained by 3 specific method in
tarms of environmenial poliuiion and resource recycling, Generally, lechniques for obiaining cobalt or cobalt oxide from 3 3pent
fithium {on batlery are disclosad in Horean Paleni Registradion No, 10448273 (2004.00.01), Korean Palent Regisiration Mo,
13040742 {(October 27, 2003 and Korean Patent Publivation No. 203 61737 (Z003.02.11}) and the ke, and 3 fechnigue for
obisdning 8 Mhilurecobsll oxide is disclosed in Korean Palent Publication No, 2003-0093583 {2003.12.13). These techniquaes are
capatie of obigining high purlty coball {or coball oxide) and Hibiumecoball oxide by the we! prooess. bt since the process of
ohigining s very complicated and requires precise comirod i s oot possitle to process large emounts of wesie Fthiume OF
cowrss, thare ig a problam that srong acid or strong alkedl s used, which can cause sacondary poliution, An objest of the
present invention, which is crested o solve the sbhove-mentioned problems, 8 to provide s dry ballery capable of obiaining
enball or coball oxide from a spent lithium fon battery by a dry method without secondary contamination which may be caused ©
the step of oblainng soball or coball oxids, And a coball dry sepavalion method using the same. The object of the present
invention {5 achigved by o method of manwfacluring @ Hihiem on sevondary batlery comprising the steps of {a) digrupiing &t
ieast ons spent jithiur oo baltery) (b} dryving the crushed maierial o remove the slecirobie; (o} Gnely pulverizing the crushed
mataris fron which the alectrolyte & removed, and separaling the coball compound from the Bnaly pulverized material using 2
parficle size differance; and (4} reducing the cobiall compoursd o obisin pure cobail Preferably, the step (&) of the present

Preferably, in the step (b} of Ge present invention, the pulverized product is dided by hod alr &t 300 o 3308 * © o complalely
ramova the slscimlyia, Preferabdy. the sep {o) of the present invention comprises fnely pulvarizing the crushed matstal using a
vibwrating mill or 3 balt mill, whersin the coball compound is pubvarized 1o a powder having a8 particle size of 50 to 100 mash. &
siep {«} of dispersing the cobalt compound powder by supplying sir af a high pressurs Io the fine pulvericed product; end {2} a
step () of dapersing e powder of the coball compound by passing through o Bller for removing IMmpurdies 0 remove
wnpurilies, {0} -3 siap of obimning 3 compound powder. Preforably, he slep {o) of the present invention & 2 step {o} of finely
pabvarizing the crushed materdal using 3 vibrating mill or 3 ball mill, whersin he coball compound 5 pulverized 10 2 powder
having a particle sfee of 30 to 100 meshes And {) 55 weps of providing the fine pubrerized produst on the upper side of the
soresn devies in which the pulvarization s perfommed, thereby (o obiain 8 cobalt compound powder by free Tall,

Herelngler, the consbruction of the present invention wilf be desorbed in delall, Sap (8} - Al least ong wasie kb ion ballery
srushed wasde Rbiom on balery is crusherd i have an srea of 300 i 1800 mm 2 by using & crosher, This method is obiained
by miing & cese part made of ror and 8 content parl in & crushed prog Another method s 0 separate the condents of the
gass of the wasls fithium ion batlery from the contents of the case o & the sonlenis from the case by cutling the center
portion o both ends of the wasle Bhium on batlery and then crushing the conteniz using a crusher . {8) Step - Drying the ump
i remnve e sfectrobyis The lump is drisd &1 & emperature of 300 1o 353 {deg] © The slecirivie is complaiely removed by hol
air drying. When the deving srocess s performed ot 2 lempersire oL only 300 7 ©. he drving Sma s profonoad and e dndng.
purfonmancs is 1ot goead. Whan drving'is performed 8t 2 femperature higher than 858 7 C, the paste and organio maller There is
& problem that polfulants sre generated. Thy drving tme 5 determined by the amount of the crushed material, {C} Sisp -
Crushing of the crushed miaianal and separation of the coball compound The crushed matedal i$ dried and pulverized by maans
of 8 vibrating mill or o ball il Mere, it is very inporiant 1o pulverize the cobal compound 10 3 powdsr having 3 particlke size of
£ mesh o 108 mash, The coball conpound is present a5 & powdsr having & particle size of 50 19 100 meshey at the tme of
fing grinding, and the aluminum as the positive slectrede component and the copper as the negative slsctrade component arg
pach preser as o thin piaie, Mickel and bon are present ol & atio of § o 15 times § has grain sire, The powder {powder} is
sprayed only with the above-deseribad cobalt compound powder by the supplied high-pressure air. The slumanum and the

&
i3
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oppar thin pists except for the coball compound powder s pressed on the suface of the mill, amd nickel And on compananis
el i the wheat

Ey]

eny

Have, the supplied high-pressure sl has 3 pressure and an air amount corresponding therale such that ondy the cobalt
sompound powder §5 soattered {alr classiffcation method), The scaltersd oobalt compound powder s collected afer baeing
fowad Yuwough @ closed palh such @8 @ duct or the ke, Mere, since impusities {particulardy sluminum o sopper o) may be
mised i the soatterad coball compounst powdas, 1 s prefarable 1o obiain e pure coball compound powder by removing the
shova-mentioned mpuriiies via the Mler for removing impurities in the pre-collscting step . The method of oidaining 8 simpls
cobalt compound powder in addition to the siv clessification method deseribed abova s to supply finely pulverized powder o an
upper pant of & swinging soresn device provided with & mash, B i preferatle that the particle size is large. (D) Step - Reduction
of Gobalt Compound Powder 2 Qbtain Pure Coball Powdar J0051] The coball compound powdee obigined in the step {0}
described abovs is oblained by reducing the powder of coball compound 1o e lwer portion of the soreen device. Sinee & smal
amsunt of carhon powdst may b2 conlained in the compound powder, pure coball powder can be obiaines by femoving cardon
arud then reducing # by baaling &t a high lempersturs of 300 7 € or higher YWhils the presant invention has been desoribed in
sonnecton with what is presently considered o be praciios) exemplary embadiments, # 5 10 be undemstood that the vention is
o Bieevivedt B the disclosad smbadiments, bud, on the contrary, B is obvigus thet i belongs to the techainal idea of.

The preseni vention having the shove-mentigned constifution Bas an effect of obladning 8 Jarge amount of pure coball a & high
price from & spant Hiium lon battery, In addltion, the presant nvention having suweh a conBguration s characiarzed i that the
process s ool dengerous because strong acid or sirong atkall & not used in the recycling process of e wasle Bihium on
atery, angd seoondary polution dus 10 the work process is pravented.

231



OPPO-003 Maschineniiberseizung
Patent Transiate

Powared by EPQ and Google

Notics

This wransiation i machinegeneralad. ¥ cannst b gusramesd that # s inteligitis, acourals complele. reliabis or [ for speaific purposes . Crilicad
deuisions, such 58 commergially relevant or Srancial decisions, should nol be basad on mackae-lransistion auipat.

CLAIMS KR20O060101683

1.

{a} breaking ot laast one spent Ethiun ion battary; (b} drying the crushed matenal 1o remova the slectrolyle: (o} fmely pdverizing
the crushed materds from which the electrolvie is removed, and separating the coball compound from the fingly pulvarized
mateisl using 3 paricle size difference; {d) reduding the coball compountd o ehisin pure cobalt

b

The method of clalm 1, wherein the step (3) is performed such thal the waste Bhiurm lon batlery has an area of 100 1o 1.508 mm
2.

3.

The method of claim 1, wherein ha step (b} comprizes complately remaving the slscirolvie by hob-alr drying the srushed product
&l 300 i B30 €.

4.

The meihod sccording 1o daim 1, whersin slep {0} comprises (¢} pulverizing the pubvarized product using & vibrating mdk o &
patt il so that the coball compound is @ powdsr having 2 particls size of 53 108 mash; {C) 2 step (o} of dsperaing the cobalt
sormpourd powder by supplving aiv 8l 2 high pressure i the fne puiverized product, and (2) & slep of passing the pure cobalt
componnd powder through the Imprdty removiog Biter by passing the scaltered cobalt compmund powder through a filier for
removing ripunities (C) - 3 stens of capluring and collecting the noball dry seperation of wasts balterias.

8.

Tha mathod scoording o ssim 1, whaesin the step (o) comprisas: (o} pubsrizing the crushed mateital using 2 vibraling milt or a
bt il 50 that the cobsal compound is 2 powdsr having 2 particle size of 5T o 100 mesh; And [} 5-8 sleps of providing Bw fing
pubvarized product on the uppsr par of the scresn device to be shaken lo oblain 3 cobalt compound powder by free falt [5] The
cobalt dry separslion maihod of daim &,
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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:

793541
5 Non Patent Literature 03101160US_npl1.pdf no 10
0a6031ec766838fb1392db27f7ec0298bb2|
89853
Warnings:
Information:
81601
6 Non Patent Literature 03101160US_npl1-eng.pdf no 2

179722b550d3b58716c56766d92662f896|
8a51b

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:

2828930

7 Non Patent Literature 03101160US_npl2.pdf no 58

88d2c56090bb5b0646c458b04d83213b7
ddbe8a

Warnings:

Information: 238




1072411

8 Non Patent Literature 03101160US_npl3.pdf no 6

3be3293d54c26fdbaeec5b7472146076550)
1584

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 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 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/569,484 10/26/2017 Christian HANISCH 0310116008
CONFIRMATION NO. 9373
30743 PUBLICATION NOTICE
W&C IP
11491 SUNSET HILLS ROAD ORI A R
SUITE 340 000000103157742

RESTON, VA 20190

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

Publication No.US-2018-0301769-A1
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
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

15569484

Filing Date

Applicant(s) Christian HANISCH

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
1 1 1 51
2 1 1 52
3 2 1 53
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO.
15/569,484 Christian HANISCH 03101160US

30743 | INTERNATIONAL APPLICATION NO. |

W&C IP PCT/EP2016/059526

11491 SUNSET HILLS ROAD LA. FILING DATE PRIORITY DATE

SUITE 340 04/28/2016 04/28/2015

RESTON, VA 20190
CONFIRMATION NO. 9373

371 ACCEPTANCE LETTER

OB

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 A 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 Inmediate 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
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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)

ROSA M WEST

Telephone: (571) 272-1019
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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 | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 520
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 19 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1580
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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.

244




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/569,484 10/26/2017 1620 0310116008 19 2
CONFIRMATION NO. 9373
30743 FILING RECEIPT
W&C IP
11491 SUNSET HILLS ROAD RO OO AR LAE AT
SUITE 340

RESTON, VA 20190
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

Inventor(s)
Christian HANISCH, Braunschweig, GERMANY;
Bastian WESTPHAL, Braunschweig, GERMANY;
Wolfgang HASELRIEDER, Braunschweig, GERMANY;
Martin SCHOENITZ, Braunschweig, GERMANY;
Applicant(s)
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 AlA (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 USPTO 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-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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).

SelectUSA

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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PATENT ASSIGNMENT COVER SHEET
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EPAS ID: PAT4697332

SUBMISSION TYPE:

NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT
CONVEYING PARTY DATA
Name Execution Date
CHRISTIAN HANISCH 11/08/2017
BASTIAN WESTPHAL 11/08/2017
WOLFGANG HASELRIEDER 11/09/2017
MARTIN SCHOENITZ 11/09/2017
RECEIVING PARTY DATA
Name: DUESENFELD GMBH
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City: BRAUNSCHWEIG
State/Country: GERMANY
Postal Code: 38114
PROPERTY NUMBERS Total: 1
Property Type Number
Application Number: 15569484

CORRESPONDENCE DATA
Fax Number:

Email:
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Address Line 1:
Address Line 2:
Address Line 4:

kyle@wcc-ip.com

WHITHAM, CURTIS, & COOK
11491 SUNSET HILLS ROAD
SUITE 340

RESTON, VIRGINIA 20190

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.

ATTORNEY DOCKET NUMBER: 03101160US

NAME OF SUBMITTER:

MICHAEL E. WHITHAM

SIGNATURE:

/Michael E. Whitham/

DATE SIGNED:
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DBECLARATION (37 C.F R L63) FOR UTILITY PATENT APPLICATION USING AN
APPLICATION DATA SHEET (37 C.FER. L.76) AND ASSIGNMENT

Title of Taventionr: METHOD FORTHE TREATMENT OF USED BATTERIES, N
PARTICULAR RECHARGEABLE BATTERIES AND BATTERY PROCESSING
INSTALLATION
Az a betow named inventaor, §hereby declare that:
Tiiie declaration and assigament document is dirested to?

[ Jthe attached application;

[X} United States application number _13/869.484 _ filed on  Qclober 26, 2017 3

[X] PCT isternational application number  PCT/RPIQIG/AS9826  fled on  Ageil 28, 2016 .
The shove-identified application was made or avthorized to be made by me,

{ betisve that  am the original inventor or an eriginal joint inventor of & claimed invention in the
application,

! have reviewed and undorstand the contents of the application, insleding the eldims,

{ am aware of the duty to disclose to the United States Patent and Trademark Office all inforreation
knowst 1o me to be material to patentability as defined in 37 CFR Section 1.56.

Whereas, the undersi gued inventors) hasthave made certain inventions, improvenents, and distoveries
(hevein referred to as the “Invention”) disclosed in the above-identified patent application;

Wheress, DURSENFELD GMBE, having a place of buginess at Friedlandweg 5, 38114 Braunschweig,
DR (herein referred to a5 “ARSIGNERY), desires to acquire, and esch undersigned inventor desires to
geant to ASSHINEE, the entire worldwide right, title, and interest in and to the Invention and n and to
any and all patent applications and patents directed thereto;

Mow, therefore, for gond and valusble consideration, the receipt and sufficiency thereof being hereby
acknowlsdged, each undersigned inventor (“ASSIGNOR”) herelyy sells or has sold, assigns or has
assigned, and otherwise transfers or has transforred {o the ASSIGNEE, its suecessors, fepal
representatives, and assigns, the entire worldwide right, title, and interest in and to the Invention, the
abave-identified Usited Stases patent application, and any and all other patent applications and patents for
the Invention which may be applied for or granted therefor in the United States and in all foreign
cowitvles and jurisdictions, including al! divisions, continuations, reissues, reexaminations, rencwals,
sxtensions, counterpaets, substitutes, and sxtensions thereof, and all rights of priority resulting from the
fiting of such applications and granting of such patents. Tnaddition, each undersigned {nventor hershy
authorizes and requests the Director of the United States Patent and Trademark Office to issue any United
States Patent, and foreign patent authorities to issue any foreign patent, granted for the Invention, fo
ASSIGNEE, its successors, logal representatives, and assigns, the entire worldwide right, title, and
interest in and to the same to be held and snjoyed by ASSIGNEE, its successors, legal representatives,
and assigns to the full end of the torms for which any and all such patents miay be granted, as fully and
entirely as would have been held and enjoyed by the undersigned had this Assignment not boen made;
and sneh uidersigned inventor agrees to execute any and all documents and instruments and perfonm all
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fewvful acts reasonably refated fo reccrding this Assignment or perfecting title to the Invention and all
related paionts and applications, in ASSIGNER, is sucoessors, legal represeniatives, and assigns,
whensvervequested by ASSIGNER, its surcessors, legal representatives, o assigns.

Each endersigned Inventor acknowiedges thei prior and ongaing obligations ta sell, assipn, and transfer
the rights uader thiy Assipament to ARSIGNEE and isunewre of sny resson why they may not have the
full and unencumbered right to sell, assigs, and teansfer the rights hereby sold, asdpned, and transferred,
and has not executed, and will not executs, any document or instnsment inconflicl herewith. Each
undersigned invenior also hereby granis ASSHGNEE, its sucsessors, legal repressniatives, and assipus, the
right to insert in this Assighment any further identification (lnchading, but not limited to, patent
Application Mumbser) which may be necessary or desisable for recordation of this Assignment.

1 hereby scknowledpge thatany. willfud falde stetement made {n this declaration is puishable under 13
UEC, 16D by fine or imprisonmant of ot more than five {5) years, or both,

{ hereby asthorize and roquest any attorney of WHITHAM, CURTIS & COOK, P, Customer No.

30743, to tusert or correct any information concerning the identity of ASSIGNOR, ASSIGNEE, or the
above-merdioned application (including the serial no. and the filing date).

(13 Legal Nanmse of lnventon: Chyistian HANISCH

Signatuee: S — Date:

{2) Legal Name of Inventor: Bagtinn WESTPHAL

Date;

Duate:

{4} L@é&i Name of Inventor; Martin SCHOENITZ

Pape 2 0f2
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Docket: G3101160UIS

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of

Hanisch Conflrmation No. {not assigned)
Serial No. {not assigned) Group Art Unit (not assigned)
Filed Concurrently Herewith Examiner (not assigned)

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

This application is a Rule 371 National Stage fling from POCT/EP2016/059526
filed on April 28, 2016, which claims priority to German Application 10 2015 207
B43.4 filed April 28, 2015

Commissioner for Patents
PO Box 14358
Alexandria, Virginia 22313-1450

PRELIMINARY AMENDMENT

Sie
Prior to calculation of the filing fees and examination on the merits. please

amend the above-identified patent application as follows:

Amendments to the Claims: begin on page 2

Remarks: begin on page &
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it

Listing of the Claims:
The following is a complete listing of ail the claims in the application,

with an indication of the status of each:

P{currently amended) A_method Methed for the treatment of used

batteries, gcomprising ¢
the steps:

{a) comminuting the batteries 483 such that comminuted material 4 is
ghiained,

{b} inactivating the comminuted material £24 such that an inactivated
comminuted material 4423 is obtained, and

{c} filling a transport container (463 with the inactivated comminuted
material &23,

charactesised-by-the {fact-that

) wherein the inactivating step inactivation is performed by drving the

comumninuted material (243,

]
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_______ Method according to claim 1. wherein

sharasterised-by-the-fast-that the comminuted material (24 is dried

untit an electrelyte content in the comminuted material is so low that

an electrochemical reaction is impossible.

Lok

Seurrently amended) The method according to claim 1. wherein Methed

i &‘V‘&“E'&‘&;‘fﬂ S 3 {‘}H‘hﬂ":‘ Ehﬁ

drying ocours under vacuum.

4. {currently amended) The method according 1o claim 3. wherein Methed
seterised-byv-the-fact-thet the

vacuum is created by means of a jet pump, and

a pump liquid of the jet pump has gt Jeast one of

a pH value of at least B, gnd especialie-Bandior

contains a substance that precipitates fluoride.
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S.{currently amended} The method according io claim 1. further
comprising the steps of Methed-secarding-to-ane-ehthe-above-elabms:
characterised-by-the-steps:

te3 removal of the comminuted material 343 from the ransport

coniaingr (463,

5 one or more of

detachment of hard paris,_and endéer

separation of active material from g the carrier,

eeond-comminution-stage
such that an active material {raction (363 and a carrier fraction {80} are
obtained, and

{£} separate packing of the active material fraction (363 and carrier

fraction {883 in transport containers (48},

6. {currently amended) The method according 1o claim 1, wherein Methed

sharaeterised-by-the-fact-thar-the

drying of the comminuted material {5 only completed i, afier the

completion of the drying process. no flammable or explosive gas
mixture can form above the comminuted material that-has-been-filled
in the ransport containgr andfor 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 baugry Battery processing installation for the
treatment of used batieries, gomprising
westh

{a} acomminution unil &8 for comminuting the batteries 40 such that

comminuted material 243 is oblained,

{b} an inactivation device (28} for inactivating the comminuted material
243 and

{c} a filling device ¢4 for filling a transport container (46) with the

inactivated comminuted material 24,
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chameterised-by-the-fact-that wherein
¢} the inactivation device comprises a dryving device, (26} and
¢e}- the battery processing installation has a vacuum instalintion that is
connected {0 the drying device (36} for the-purpese-of generating a
vacuurs in the drying device {263,

§.(currently amended) The battery Badtesy processing installation
according 1o claim 7, wherein eharactesised-by-the-faei-that the drying

&

device {263 is configured to dry the comminuted material 243 until an

electrolyie comtent In_the comminuied waterial is so low that an

electrochemical reaction is impossible,

9.{currently asmended) The battery Bsttesy processing  installation
according to claim 7, wherein er-Srcharacterised-by-the-fact-that
the comminution unit and the drying device 263 are arranged in a standard
container 543,

18, {canceled)

Ui {currently amended) The battery Sﬁ%@fy processing  installation

according to claim_7,_wherein 48 chasactes

- the vacuum installation 293 has a jet pump with a pump Hauid, and

wherein
- the pump liquid is conducted within a cireuit and

- the pump lquid contains a substance that reacts with hydrogen Ruoride.

12, {currently amended} The battery Battery processing installation according to
claim 7 further comprising: ene-ofthe-elaimsTe-di-characterised-by

- a hard metal detachment device andior a light fraction detachment

device,

- aseparation device-espesialiv-a-elassification-devise-(34); for weparatm«r

active material from g the carrierrtr-particulss
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263 and a carrier fraction occurrin-partisular-ahmin
Eails, and

- asecond filling device €443 for the separste filling of the active material
fraction 626} and the carrier fraction 88 -in-partt

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 sleving device.

13, (New} The battery processing installation of claim 12 wherein the separation

device is a second comminution stage.

16, (Mew) The battery processing installation of claim 7 wherein the batteries are

fithivm batteries.

17. {New) The method according to claim 1 wherein the batteries are lithium

batieries,

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 8.
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REMARKS

Clatm 10 is cancelled, Claims 1-9 and {1-12 are amended. Claims 13-20
are added. The amendments eliminate multiple dependent claim format, provide
for antecedent basis. and amend the languags to a form more suited to US
practice. Please calculate the filing fee based on claims 1-9 and 11-20. and

proceed 10 examination on the merits.

Respectfully ghbmited.
7l
of

YichafU'E. Whitham
Reg. Mo, 32,635

Whitham, Curtis & Cook. P.C.
11491 Sunset Hills Road, Suite 340
Reston, VA 20190

Tel. (703) 787-9408
Fax. {703} 787-7557

Customer Noo 30743
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Verfahran zum Behandeln gabrauchter Battarien, insbesondere wisdser auf-
ladbarer Batterien und Batterie-Verarbeitungsaniage

Die Erfindung betrift ein Verfahren zum Behandein gebrauchier Batterien, ins-
besonders gebrauchier Lithium-Batterien, beispielsweise Lithium-lonen-Batle-
rien, mit den Schritten (a) Zerkiginern der Batterien, sodass Zerklgingrungsgut
erhaiten wird, {b} inaktivieren des Zerkleinerungsguls, sodass ein inakliviertes
Zerkleinerungsgut erhalten wird, und (c} Abfilen des inaktivierten Zerkleine-
rungsguts in einen Transportbehaiter.

Gemal sinem zweiten Aspekt betvifft die Friindung eine Batterie-Verarbellungs-
antage zum Behandeln gebrauchier Batierien, inshesondere zum Behandeln ge-
brauchter Lithium-Batterien, mit {a) einer Zerkleinsrungseinheit zum Zerkisinern
der Balterien, sodass Zerkieinerungsgut erhalten wird, {0} einer inaklivierungs-
vorrichiung zum inaktivieren des Zerkleinerungsguts und {c} siner Abfiiilvorrich-
lung zum Abflllen des inaktivierten Zerkieinerungsguts in einen Transportbehak
ter,

Aus der US 3005/0241943 A1 ist ein Verlahren zum Aufarbeilsn gebrauchisr
Batterien bekannt, bel dem die Batterien vor sinem Lerkiginerungssohritt er-
warnt werden, sodass Kunsistofibestandteile der Batterien zersiért werden,
Nachiellig an sinem derartigen Vorgehen ist, dass die verbisibenden Kompo-
nenten der Batlerien mit Abbauprodukien des Kunsistoffs verunrsinigt sein kin-
nesn.

Aus der DE 10 2012 024 878 A1 ist ein System zum Uberfdhren fransportkriti-
scher Elekirolytzelien zundchst unter Inerigas zerkisinert und danach mit sinem
Desakiivierungspulver bestiubt werden, um eine Selbstentzdndung des elskiro-
chemisch akliven Materials zu verhindern, Nachteilig daran ist, dass das entste-
hende Material dennoch ein vergleichswsise hohes Gefdhrdungspotential besitzt
und dass das Bestdubungspulver selbst ein Explosionsrisike darsisilt und dass
die Bildung einer entziindlichen und explosiven Almosphére in dem Transport-
behaiter nicht ausgeschiossen werden kann.
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Aus der DE 10 2011 110 083 A1 ist &in Verfahren zum Wisdergewinnen von Ak-
tivmaterial aus einer galvanischen Zelle bekannt, bei dem die galvanischen Zel-
len zundchst mechanisch zerkleinert, dann vorgetrocknet und nachfoigend ge-
sichtet werden. SchiiefMich wird der Binder in einem Ofen zersetzt. Eine derar-
tige Vorrichtung eignet sich sahr gut zum effizienien Recyceln gréferer Mengen
von galvanischen Elementen. Fiir den Teillast-Batrieb ist diese Anlage jedoch
vargleichsweise komplex aufgebaut.

Dar Erfindung lisgt die Aufgabe zugrunde, Nachtsile im Stand der Technik zu
vermindsrm,

Die Erfindung st das Problem durch ein gatiungsgemafies Verfahiren, bel dem
das Inaktivieren zumindest auch durch Trocknen des Zerkleinerungsguts erfolgh.
Gemaf sinem zwellen Aspekt idst die Erfindung das Problem durch eine gat-
lungsgemale Batlerie-Verarbeliungsaniage, bei der dis Aktivierungsvorrichiung
ging Trocknungsvorrichiung umfasst.

Vorteithalt an der Erfindung ist, dass durch das Trocknen dem Larkisinerungs-
gut so viel Eiekirolyt entzogen werden kann, dass sine slekirochemische Reak-
tion nicht mehr oder nur noch 2u vernachidssigbar kisinem Ausmaf mbglich ist.
Zudem bildet sich keine entziindliche oder explosive Gasphasse (ber den Batte-
riafragmenten, da diesen insbesondere die organischen Karbonate des Elekiro.
iyten entzogen wurden. Das Zerkleinerungsgut ist daher weilgehend inert und
kann, insbesondere dann, wenn es unter Vakuum varpackt wird, sicher transpor-
tiert werden,

Ein weiterar Vortell ist es, dass zum Inakiivieren des Lerkieinerungsmaterials
kein zusatzliches Material hinzugegeben werden muss. Das verringsrt den Auf-
wand beim Aufarbeiten der Batterien, verringert das Gewicht des inaktivierten
Zerideinsrungsguts und erhdht die Reinheit in den folgenden Trenn- und Reoye-
lingschritten. Insbesonders in potentiel folgenden hydrometaliurgischen Aufar-
beitungsschritten ist gine hohe Produkireinheit ohne Eintrag von Fremdionen
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vorteithaft,

Vorteiihalt ist zudem, dass sin ransporisicheres Zerkdeinerungsgut erhat-
ten wird. So ist der Gehalt an organischen Carbonaten vorzugsweise so klein,
dass die Bildung von Flugrophosphaten in relevanter Menge ausgeschiossen
werden kann, Fluorophosphate sind oft starke Nervengifte, deren Bildung sicher
varhindert werden muss. Zudam ist sichargestellt, dass es aufgrund des gerin-
gen Elektrolytgehalis nicht zu einer durch sine slekirochemische Reaktion aus-
geldsts, selbstverstirkend fortschreitende Warmeentwicklung kammen kann.

im Rahmen der vorliegenden Beschreibung wird unter dem Trocknen insheson-~
dere das Entfernen zumindest eines Lisungsmitiels des Leilsalzes verstanden.
insbesondere wird das Trocknen so durchgetihn, dass Kohlensduredimethyles-
ter und/oder Kohlensduresthyimethylester entiernt wird.

Unter der Batierie wird insbesondere sine Lithium-Batieris verstanden. Eine Li-
thium-Batterie ist ain Akkumulator, bei dem die elekirochemische Reakiion Li-
thium und/oder Lithium-lonen und/oder eine Lithium-Verbindung involviert.

Unter giner Batterie-Verarbeitungsaniage wird insbesondere auch eine Akku-
Verarbeltungsantags zum Verarbeiten von Akkumulaioren versianden.

Unter dem Transportbehéiter wird insbesondere auch eing oder gine Transport-
verpackung verstanden. Vorzugsweise wird die Transporiverpackung durch Va-
kuumverschweillung verschiossen. Gut gesignet als Transportverpackung ist
inshesondere Aluminium-Verbundfolis.

Glnetig ist, wenn das Trocknen nach dem Zerkleinern der Batterien erfolgt.
Zwear ist es miglich und stellt sine Ausfihrungsform der Erfindung dar, dass die
Batterien im unzerkleinerien Zustand einem Vakuum ausgesetzt warden, sodass
zumindest Telle des Elektrolyten verdamplen, wobei das snistehsnde Gas eni-
weder durch ein Sicherhaitsventil im Akkumulater entweicht oder die Batterle
durch die Druckdifferenz zwischen der dufteren Umgebung und dem Innendruck
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zerstdn wird, sodass verdampfender Elektrolvt austreten kann. Da der Elekirolyt
zumeist awischen eng gewickelten oder gestapelten und verpressien Schichien
aus Elekirodsn und Separator und in deren Poren vorliegt und mit anderen Be-
siandieilen der Balterien verbunden vorliegt, kann disses Vorgehen jedoch zeit-
intensiv sein. Es ist daher oft glnstiger und stellt eine bevorzugte Ausfiihrungs-
form der Erfindung dar, dass dis Balterien mechanisch zerkleinert werden, bei-
spielsweise durch Schneiden, Scheren, Pralieinwirkung, Zertrennen undfader
Quetschen. So steht fiir den Stofflibergang in die Gasphase sine gréfiere
Grenzildche zur Verfiigung.

Qas Trocknen kann beispielsweise durch Vakuumbrocknung, Kontakitrocknung,
Konveklionstrocknung und/oder Strahlungstrocknung sriolgen. Ganstig ist es,
wenn das Trocknen unter Rihren undioder Umwalizen des Zerilsinerungsguis
erfolgl.

Vor dem Zerkisinern werden die gebrauchien Battarien yorzugswaise demon-
tiert. Das heillt, dass groere Batteriesysteme in ihre keineren Unlerbausteine,
die Module oder Stacks, demontiert werden oder sogar die Zellen, die das slekt-
rochemisch wirksame Material enthalien, von der Ansteuerelektronik getrennt
werden. Die Ansteusreleidronik umfasst beispielsweise Halbleiterbauslements
undfoder Sensoren und dient der Ladesteuerung der Batterien.

Gemal einer bavorzugten Ausfihrungsform erfolgt das Trocknen unter Vakuum,
Vorzugweliss ist das Vakuum so grof gewdhit, dass der Dampidruck von Koh-
lenséuredimethylester bei 80°C, insbesondere bel 70°C, unterschritien wird,
Ginstig ist es, wenn das Trocknen unter sinem Druck von héchstens 300 hPa,
insbescnders hichstens 100 hPa arfolgl. Bei so nisdrigen Driicken verdampfen
wesentiiche Bestandteile der meisten Elekirolvten, insbesonders Kohlensduradi-
methylester und Kehlensiuresthylmethylester, bersits bei Temperaturen von
weniger als 80°C. Nisdrige Temperaturen haben den Vortell, dass die Bildung
von Fluorwasserstolf behindert wird. Fluorwasserstoff stellt eine potentistie Ge-
fahrdung fir die Batterie-Verarbeitungsaniage sowie die Umgebunyg dar. Es ist
daher glnstig, das Entstehen von Fluorwassersioff zu verhindera.
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Vorzugsweise erfolgt das Trocknen bei einer Temperatur, die unterhalb ei-
ner Zersetzungstemperatur Hegt. Unler der Zersetzungstemperatur wird insbe-
sondere die einsts Temperatur verstanden, fir die gift, dass nach dem Halten
des Zerklsinerungsguls auf dieser Temperatur fir sins Stunde zumindast 80
Masseprozent des Binders sich in gasférmige Bestandteile zerseizt haben. Die
Zersetzungsternperaiur kann damit gemessen werden, indem dis Temperatur
des Zerkleinerungsguts sukzessive erhihi wird und srissst wird, wann es zu el
nem Masseveriust, insbesondere durch Gasentwickiung asufgrund einer Zerset-
zung des Binders, kommi und das angegebene Kriterfum arfliil ist. Gsgebenan-
falls muss der Versuch mit jeweils siner neusn Probe an Zerkleinsrungsgut bei
jeweils erhdhter Temperatur mehrfach durchgeflihrt warden,

Glnstig ist es, wenn das Trocknen unier giner Atmosphére erfolgl, in der der
Wasser-Partialdruck kieiner ist als 50 Pa, insbesondere kieiner als 10 Pa. Ein
geringer Wasser-Partialdruck fihrt zu siner geringen Reaktionsrate von Lithium-
Varbindungen xu Lithium-Hydroxid und damit 2u nur geringer Wasserstoff-Ent-
wickiung. Das verhindert die Bildung von zindfhigen Wasserstof-Sauerstofi-
Gemischen und trdgl zur Anlagensicherhsit bal.

Giinstig ist es zudem, wenn der Sausrsioff-Partialdruck héchstens 10 Millibar,
insbesondsre hichstens § Millibar betedgt. Die Reakiion von Sauerstof mit oxi
digrbaren Bestandiellen der Batterien wird so weltgehend unterdriickt. Es ist
moglich, den nisdrigen Sauerstof-Partialdruck durch sinen geringen Druck beim
Trocknen zu srreichen. Allernativ oder zustzlich kann das Trocknen in einer
Inertgas-Almosphire erfolgen.

Bevorzugt ist ein Verfahren, bel dem das Trocknen des Zerkleinerungsguls erst
besndet wird, wenn sich nach Beenden des Trocknens kein entz{indliches oder
explosives Gasgemisch Gber dem abgefiiiten Zerkieinerungsgut mehr bilden
kann und/oder wenn das Zerkleinerungsgut so rocken ist, dass sich im Trans-
portbehdlier oder wihrend der Weaiterverarbeitung ein entzlindliches oder sxplo-
sives Gasgemisch ergeben kann, Unter dem Merkmal, dass das Trocknen been-
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det wird, wenn sich nach Beenden des Trocknens kein entziindliches oder ex.
plosives Gasgemisch ber dem abgefiiiiten Zerkleinerungsgut bilden kann, wird
insbesonders verstanden, dass sich in sinem Transportbehdlter in Form eines
30-Literbehiilter, der zur Halfte (bezogen auf sein Volumen) mit dem Zerkleing-
rungsgut gefilit ist, innerhalb von einer Woche bl 50°C und 1013 hPa kein
zindiahiges Gasgemisch bildet. Ob das Kriterium erfillt ist, wird in Yorversu-
chen ermillelt. Bildet sich ein zindfihiges Gasgemisch, muss das Trocknen [&n-
ger undioder bel niedrigerem Druck durchgedlhet werden. Die Vorversuche wer-
den so lange wisderholt, bis sine Trocknungsdauer undiader ein Trocknungs-
druck ermiltelt ist, bal der das Merkmal bei einem Testsatz von dred Transport-
behélter flr alle drei Transportbehélier erflit ist.

Vorzugsweise wird das Zerkleinerungsqut so lange gelrocknet, bis ein Elekiro-
tytgehalt im Zerklsinerungsgut so klein ist, dass eine stektrochemische Reaktion
unmaglich ist. In anderen Worten isi der Elekirolyigehalt kisiner als sin Schwel-
lsnwert, wobei der Schwellenwert so gewahil ist, dass die Zellspannung bel Un-
terschreiten dieses Schwellenwerts auf hichstens ein Viertal abgesunken ist.
Dieser Schwellenwert wird beisplelsweise dadurch bestimmt, dass die Zellen-
spannung einer Ballerie in Abh#ngigkeit vem Elekirolyigehall bestimmt wird.
Kurz vor dem Erreichen des Schwellenwerts bricht die Zellspannung zusammen,
das heifdt, dass sie um zumindest 75% absink!. st der Schwelienwert unter-
schritien, enth#lt die Batterie so wenig Elekirolyl, dass in guier Néherung keine
elekirochemische Reaktion mehr méglich ist.

Vorzugsweise wird das Zerkiginerungsgut so lange getrocknet, dass sine Mengs
von 50 kg an Zerkieinerungsmaterial, das kompaktiert in einem 50 Liter-Fass
enthalten ist, keine oder eine nur 5¢ geringe Warmeentwicklung zeigt, dass sin
tharmisches Durchgehen, also eine thermisch induzierte Ketlenreaktion, iy zu-
rindest zwel Monate ausgeschivssen ist und dass eine shwaige Wassersioff-
Entwicklung zudem so gering susgebildet ist, dass nach zwei Wochen kein
Ubsrdruck entstent, wenn zu Beginn ein Unterdruck von 500 hPa herrscht,

Glnstig ist es, wenn das Zerkleinerungsgut so lange gelrocknet wird, bis der
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Elektrolytgehalt an organischen Komponenien, die bei B0°C filichtig sind, héchs
ten 3 Gew.-%, hichstens insbesondere 2 Gew.-%, besonders bevorzugt hichs-
fens 1.6 Gew.-%, belrdgt.

Vorzugsweise wird das Trocknen so lange durchgefiihel, dass der akkumulierte
Gehalt an organischen Karbonaten aus dem Elekirolyten, die bei 80°C filehiig
sind, in der Almosphdre dber dem Zerkisinerungsgut 3 Vol.-% unterschreitet,

insbesondere wird das Trocknen so lange durchgefihrt, bis der Gehailt an Keh-
lensduredimethylester 4 Vol.-%, insbesonders 3 Vol.-%, unterschreitet undfader
der Gehalt an Cyclobexyibenzol 1 Vol.-%, insbesondere 0,5 Vol -%, unterschrei-
el

Vorzugsweise erfolgt das Trocknen unmiltelbar nach dem Zerkieinern, Hisrunter
wird insbasondere verstanden, dass zwischen dem Beginn des Zerkieinerns der
Batterien und dem Zeilpunit, zu dem zumindest sin Teil des dadurch entstande-
nen Lerkleinerungsguts anfingt zu Trocknen, hiichstens finf Minuten belragt,
insbesondere hichstens eine Minute. Durch die schnells Trocknung nach dem
Zerkipinern wird die Masse an Material klein gehalien, die potentiell elekiroche-
misch reagieren kinnle, zudem wird die slekirochemische Reaktionszait potent-
slier exothermer Reaklionen klein gehalten. Das senkt das Risike fr dis Anlage
und die Umgebung.

Besonders ginstig ist es, wenn das Vakuum mittels einer Strahipumpe erzeugt
wird. Strahipumpen sind, insbesondere bei gesigneter Wahl des Strahimediums,
weitgehend unemplindlich gegen aggressive abzupumpende Gase. Glnstig ist
a8, wann das Strahimedium, das eine Filssigkeit ist, sinen pH-Wert von zumin-
dest §, insbesonders von zumindest 8, belspisisweise zumindest 12, hat. In die-
sem Fall kdnnen sich unerwiinschie Bestandteile des Gases, das abgepumpt
wird, zerselzen oder zu weniger schidlichen Substanzen reagieren. So kann
beispielsweise Kohlensduredimethylester undioder Kohlenséuresthylmethylesier
durch sine Verselfungsreaktion abgebaut werden. Etwaig im Strahlenmedium
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enthaltener Fluorwasserstoff kann im basischen Milisyu in einer Sdure-Base-Re.
aktion zu einem ungefBhrlichen Saiz umgesetzt werden.

Vorzugsweise enthall das Strahlenmedium eine Fluor ilends Substanz. Bai-
spielsweise kann das Strahlenmedium Natriumkarbonat oder Calziumkarbonat
enthalten. Die bel der Reaklion mit einer Fluorverbindung, insbesendere Fluor-
wassersioff, entsiehenden Salze werden vorzugsweise abgetrennt, insbeson-
dere abgefiliert oder aussedimentiert. Auf disss Weise wird zumindest weaiige-
hend verhindert, dass Fluorwasserstolf oder anders giftige # uorhaltige Verbin-
dungen in die Umgebung abgegeben werden kénnen.

Vorzugsweise erfolgt das Trocknen bei einer Temperatur von héchslens 80°C.
In dissem Fall entsteht kaum Fluorwassersiof. Das srhoht die Lebensdauer der
Batteria-Verarbeitungsantage und verringert die Umweltgefahrdung.

Gemall siner bevorzugten Ausfdhrungsform umfasst das Verfahren die Schritte
des Kondensiergns von Bestandtelien des Elekirolyten durch Abkithlen undfoder
Druckerhdhen, sodass sin Elekirolvikondensat enisteht. Beispielswelse wird das
Kondensieren an einer Stelle durchgefiihet, die beziiglich des Gasflusses zwi-
schen dem Trockner und der Vakuumpumpe liegt. Vom Trockner kommende
Gase missen daher in diesem Fall zundchst einen Kondensator passieran, be-
vor sie zur Vakuumpumpe gslangen kénnen, Das fibrt dazu, dass gastérmiger
Elekirolyt, der in dem Gas vorliegt, das beim Trocknen enisteht, zumindest zu
sinem tberwiegenden Tell im Kondensator abgeschieden wird, bevor das ver-
vleibende Gas zur Pumpe gelangt. So kann Elekirolyt zurtickgewonnan werden,
Zudem varringert sich der Gasstrom dureh die Vakuumpumpe, was deren Le-
bensdauer verldngert und deren Energieverbrauch redusiert.

Gemaf siner bevorzugten Ausfiihrungsform umfasst das Verfahren shtematiy

den Schritt der Gasreinigung durch Adsorption der fllichtigen grganischen Be-
standielle an einem Aktivkohifilter vor oder nach der Verdichtersinhsit.
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Vorzugsweise umfasst das srfindungsgeméfle Verfahren slternativ oder zusits-
fich den Schrilt eines Reinigens des Gases, das beim Trocknen entstehl, bevor
dieses dis Vakuumpumpe erreicht, Das kann beispielsweise auch dadurch erfol-
gen, dass das Gas einen Aklivkohlafilter und/oder einen Filter passiert, in dem
mit Fluorwasserstolf reagisrends Substanzen enthalten sind, beispisisweise ein
Calziumsalz wie Calziumkarbonat oder gin Kaliumsalz wie Kaliumkarbonat,

Vorzugsweise umfasst das erfindungsgemiiie Verfahren den Schritt sines
Trocknens beal einer Trocken-Temperatur und flir eine Trocken-Dauer, die 5o ge-
wihil sind, dass sich der Binder, der Aklivmaterial der Lithium-Batlerie an sinen
Trager bindel, zumindest zum (berwiegenden Tell zersetzt. Glnstig ist es, wann
dieser Trocknungssehritt, der auch als Hochtemperatur-Trocknen berzeichnet
werdsn kann, réumlich getrennt von einem ersien, oben baschriebenan Trock-
nungsschritt durchgefihnt wird. Der letzigenannie Trocknungsschritt kann auch
als Niedertemperatur-Trocknen bezeichnet werdan.

Vorzugsweise wird das Hochtemperatur-Trocknen, bei dem sich der Rinder zer-
sefzt, so durchgefihel, dass die enistehenden Zersetzungsgase sich nicht mit
den Gasen mischen, die beim Niedrigtemperatur-Trocknen entstehen. Es ist
moglich, dass das Hochtemperatur-Trocknen und das Niedertemperatur-Trock-
nen bel unterschiediichen Driicken erfoigt. Beispielsweise kann das Hochtempe-
ratur-Trocknen bel Normaldruck erfolgen.

Unter dem Aktivmaterial wird der Stoff verstanden, der beim Bairieb der Batle-
rien alekirochemisch reagiert. Unter dem Triiger fir das Aktivimaterial wird ins-
besondere eing Trigerfolie verstanden, auf der das Aktivmaterial in Form von
Partikeln aufgebracht ist. Beispielsweise handell s sich bei der Tragerfolie um
gine Folie aus Aluminium oder sine Aluminiumiegierung. Der Binder ist der Stoff,
der das Aktivmaterial mit dem Trager verbindet, belspisisweise enthall der Bin-
der Polyvinylidenfiuornid.

Glinstig ist es, wenn beim Zerkleinern der Batterien fiissiger Sticksioff Iugege-
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ben wird. Das kihit die Balterien, die Zerkleinerungsmasching und das Zerkiei-
nerungsgut und verdriingt zudem Sauerste¥ und Wasserdampf aus der Atmo-
sphére.

Ginstig ist s, wenn das Zerkleinern bal dem Wasserdampf-Partialdruck von
hGchsiens 20 Pa und/oder sinem Ssuerstofi-Partial von héchstens 40 hPa, ing-
besonders hichstens 15 hPa erfaigt.

Gemal einer bevorzugten Ausfihrungsform umfasst das Verfahren dis Schritta
eines Enlnehmens des Zerkisinerungsguls aus dem Transportbehalier, eines
Ablrennens von Hartieilen undfoder eines Separierens von Aktivmatsrial vom
Trager, insbesondere durch eine zwsite Zerkdeinerungsstufe und/oder Luftstrahi-
sisben, sodass eing Aktivmaterialfraktion und aine Tragerfaklion entsiehen, und
gines getrennten Verpackens von Aklivmateriaifraktion und Trageriraktion in je-
wellige Transporibehilinisse. Glnstig ist s, wenn digse Transportbehlinisse
luftdicht ausgebildst sind. Durch das Trennen von Aktivmaterialfraktion und Tré-
geriraktion ist ein Transport in der Regel ohne Genshmigungen maglich. Ein
weiterer Vortsl! ist, dass derartig getrennte Fraktionen nur sine geringe Gefdhe
dung darstelien,

Das Eninghmen des Zerkisinerungsguts aus dem Transportbehéiter arfolgt
vorzugsweise unler Vakuum undioder unter Schutzgas.

L3 ist moglich, nicht aber notwendig, dass das Zerkieinerungsgut unter Va-
kuum in den Transportbehditer abgeflit wird. Giinstig ist es, wenn der Trans-
portbehaiter ein Vakuumbehditer ist, insbesondsre ain evakuierter Vakuumbe-
hialter, sodass im Transportbehditer nach dem Verschliefien ein Unterdruck oder
Vakuum herrsoht. Altermativ kann der Transportbehilter mit einem inerigas ge-
Gl werden,

in einer bevorzugten Batterie-Verarbeitungsantage sind dig Trennungseinheit

und die Trockenvorrichiung in sinem gemeinsamen Standard-Container ange-
ordnst. Das hat den Voriell, dass die Batterie-Verarbeltungsaniage besonders
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ginfach transportiert werden kann.

Die Trockenvorrichiung ist eingerichtet zum Trocknen des Zerkieinerungs-
guts fiir eine so lange Zeil, bis ein Elekirolytgehait so kiein ist, dass sine slekiro-
chemische Reaktion unmiglich ist. Wird die Trockenvorrichiung im Chargenbs-
trish betrieben, was eine mégliche Ausfihrungsform darstelt, so wird das Trock-
nen belspielsweise fir eine vorgegebene Zeilspanne durchgefiihrt. Alternativ
oder zusBizlich wird der Gehalt an organischen Substanzen, beispielsweise an
organischen Carbonaten, in der Atmosphére in der Trockenvorrichtung kontinu-
ferlich gemassen und das Trocknen beendst, wenn eine vorgegebene Schwel-
len-Konzentration unierschritten wird.

Gemal siner bavorzuglen Ausfiihrungsform umfasst die Batterie-Verarbei-
tungsaniage, insbesonders die Vakuumaniage, einen Kondensalor, der gings-
richiet ist zum Kondensisren von organischen Bestandteilen der Atmosphdre im
Trockner, insbesondere von organischen Carbonaten, beispislsweise von Dime-
thylcarbonal, Ethyimethylearbonat undfoder Ethylencarbonat. Vorzugsweise ist
der Kondensator in Materialflussrichtung vor einer Vakuumpumpe angeordnst,
mittels der der Trockner evakuiert wird, Ginstig ist es, wenn der Kondensator
gekihit ist, vorzugswelise auf eine Temparatur von hichsians 80°C, VOrZUgS-
weise hichstens 80°C, insbesondere hichstens 70°C. Um den Kihlaufwand
klein 2y halten wird der Kondensator, sofern er gekihit wird, auf eing Tempera-
W von zumindest -10°C, insbesonders zumindest 10 “C, gekihit.

Gunstig ist es, wenn dig Trockenvorrichtung ein Rihrwerkzeug aufwsist, bai-
spielsweise ginen Ankerrihrer oder einen Stabrihrer, dessen Ribrstihe quer 2y
giner Rihrwelie angebrachi sein kénnen. Allernativ oder zus3izlich ist das Rihr-
warkzeug ein externes Rihrwerkzeug, das den Trockner als Ganzes bewegt.

Vorzugsweise besitzt die Batterie-Verarbeltungsaniage eine Vakuumanlage, die
mit der Trockenvorrichiung zum Erzeugen sines Vakuums in der Trockenvorrich-
fung verbunden ist. Besonders glinstig ist es, wenn auch die Vakuumaniage im
Standard-Container angeordnet ist. Bel dem Standard-Container handall es sich
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vorzugsweise um einen Container nach ISO-Norm 888, vorzugweiss um einen
40-Fu-Container oder einen 20-Full-Container.

Beispielweise umfasst die Vakuumsniage eine Strahipumpe, beil der ein Strahi
madium zum Brzeugen des Unterdrucks verwendst wird.

Vorzugsweise umfasst die Batterie-Verarbeilungsaniage eine Hartmetaliabirenn.
vorrichtung undioder eine Leichtiraktionablrennvorrichtung | sine Separiervor-
richtung, insbesondere eine Kiassisrvorrichtung, zum Separieren vor Aktivmate-
rial vom Trager, insbesondere durch eine zwelte Zerkleinerungsstufe und/oder
Lufistrahisieben, sodass eine Aktivmaterialfraktion und eine Tragerfrakiion ent-
steht, und eine 2weite Abfllivorrichtung zum getrennten Abfiillen von Aktivmate-
rialiraktion und Tragerfraktion. Glnstig ist es, wenn diese Abfilivorrichtung zum
Abfullen unter Unterdruck undfoder unler Inertgas ausgebildst ist.

Unter einer Hartmetallsbirennvorrichtung wird insbesondere sine Varrichtung
zur Ablrennung von Fragmenien peripherer Bestandielle des Betrisbssystems,
der Batleriezelihiilie und der Strom-Kontakie verstanden. Beispielsweise um-
fassl die Harimetallablrennvorrichiung eine Magnelseparationsvorrichiung
undfoder ginen Sichter, insbesondere einen Querstromsichier und/oder sinen
Zickzack-Bichter. Unter der Separiervorrichiung wird insbesondere sine VYorrich-
tung zum zur Abltrennen der Separstorfolie verstanden.

Die Leichifraktionablrennvorrichiung umiasst vorzugsweise sinen Zickzack-Sich-
ter undioder ginen Luftirenner, wobel es ginstiy ist, wenn die Lufl im Kreistauf
gefithrt wird, Das reduzient die Staubexposition der Umwalt mit gesundheits-
schadiichem Staub,

Vorzugsweise sind die sweite Abfliiivorrichtung und die Separiervarrichtungen in
ginem gemeinsamen Standard-Container angeordnet, beispieisweise im oben
beschrisben ersien Standard-Container, oder einem 2weilen Standard-Contal-
ner. Glinstig ist es, wann der Conlainer staubdicht gekapselt ist.
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Vorzugsweise umiasst die Batterie-Verarbeitungsaniage eine Schicuse zwi-
schen der Zerkleinerungseinhelt und der Inaktivisrungsvorrichiung, insbeson-
dere der Trocknungsvorrichiung. Beispieiswelse handell es sieh um sine Felien-
radschieuse. Durch die Schisuse wird der Sauersioffelnirag in die Inaktivig-
rungsverrichiung, insbesandere die Trocknungsvorrichtung, vermindert.

im Folgenden wird dis Erfindung anhand der beigefligten Zeichnungen ndhar er-
ldutert. Dabel zeigt

Figur 1 ein Ablaufdiagramm eines erfindungsgemaiien Verfahrens,

Figur 2 ginan Querschnitt durch eine erfindungsgemiie Baiterie-Verarbai-
tungsaniage und

Figur 3 einen Querschnitt durch weitere, optionale Bestandiaile siner arfine
dungsgeméien Batterie-Verarbeilungsaniage.

Figur 1 zeigl das Ablaufdisgramm eines erfindungsgemafien Verfahrens, Fu-
ndchst werden Batierien 10.1, 10.2, ..., inshesonders Balteriesysteme beste-
hend aus mehrersn Batteriemodulen oder Batteriestacks, weiche wiederum aus
rehreren Balteriezelien bestehen, in einer Entladesinheit 12 entladen. Danach
folgt an einer Demontagestation 14 die Demontage der Balierien 10, wenn disss
arforderlich isl, weil dis Batteriesysteme ansonsten aus geometrischen oder gra-
vimetrischen Grinden nicht in die Zerideinerungseinhait befdrdert werden kin-
nen. Dazu warden die Batteriesysteme gedfinet und sowsit demontiert, dass die
Madule/Stacks einzeln entfernt werden kénnen. Gegebsnentalis kdnnen auch
dig Zellen von der Ansteusraiskironik getrennt warden. Die entstehenden Un-
tereinheiien (Module/Stacks) und/oder Zellen 16.1, 16.2, ... werden siner Zer-
Keinerungseinheit 18 zugeflhrt, die beispielsweise sine Rotorschers mit einem
Rotor und einen mit Statoren oder mehreren Rotoren, oder eine Schneidmihie
it einerm Rolor und mehreren Rotoren umfasst.

Die Zerklsinerungseinheit 18 zerkicinart die Batterien 10 unter Schutzgas 20,
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das belspielsweise einer Schuizgasiiasche entnommen wird. Altemnativ oder zu-
satzlich kann fiissiger Stickstoff aus siner Filissigstickstofiqualle 19 zugediist
werden. Bei dem Schutzgas kann es sich beispislsweise um Stickstoff, ein Edel-
gas, Kehlendioxid, Lachgas oder ein sonstiges, vorzugweise nicht giftiges Gas
handsin,

Beim Zerkleinern entsteht Zerldeinerungsgut 24, das siner naktivisrungsvorrich-
tung in Form siner Trockenvorrichiung 28 2ugefihn wird. Zwischen der Zerkisi-

nerungseinheit 18 und der Trockenvorrichiung 26 sl eine Schieuse 28 angeord-
net, die soweit gasdicht ist, dass die Druckvorrichiung 26 in guter Naherung von
der Zerkieinerungseinheit 18 gasdicht gelrennt ist.

Die Trockenvorrichiung 28 ist mit siner Vakuumaniage 28 verbunden, die sine
Vakuumpumpe 30 aufweist und sin Vakuum erzeugt. In der Trockenvorrichiung
28 herrscht ein Druck pes von pas = 100 hPa, vorzugsweise 50 hPa. Es sei da-
rauf hingewiesen, dass im Rahmen der vorliegenden Beschreibung unter einer
Vakuumpumpe insbesondere ganz aligemein sine Vorrichtung verstanden wird,
dig ein Vakuum erzeugt. Es ist dabei mdglich und beveorzugt, nicht aber notwen-
dig, dass die Vakuumpumpe gleichzeilig als Verdichter wirkt, so dass von ihr
Gas unter einem Druck abgegeben wird, der grofler ist als der Umgebungs-
druck.

in dem in Figur 1 gezeigien Fall handelt es sich bei der Vakuumpumpe um einen
Verdichter, der Gas 31, das in der Trockenvorrichtung 28 vorliegt, ansaugt und
verdichtel. Alternativ oder zusdtalich kann die Vakuumaniage 29 eine Strahl-
pumpe aufweisen, bei der sin Strahimedium in Form siner Fissigksit mit hoher
Geschwindigkelt durch Venturi-Dise geleitet wird. Das Strahimedium ist alka-
Hsch und hat einen pH-Wert von zumindest pH 13 und ist beispielsweise eine
10%Iige Kaliumhydroxididsung.

Die Vakuumaniage 28 umfasst eine Gasreinigungsvorrichiung 32, die zwischen
der Trockenvorrichtung 26 und der Vakuumpumpe 30 angeordnet ist und die im
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vorlisgenden Fall einen Kondensator 34 undfoder sinen Alktivkohlafilter 36 um-
fasst. Der Kondensator wird bei einer Temperatur von -10 °C betrieben, 5o dass
Kohlens@uredimethylester und Kohlensfurssthylimethylester kondensieren und
in ginen Kondensatbehlter 38 abgegeben werden kinnen. Zudem wird atwaig
vorhandenes Wasser ausgefroren. Ein Steuerventit 40 ist ausgebildet zum OFF.
nen, wenn der Druck pas 20 grof wird und zum Zufahren, wenn der Druck pes 2u
Klein wird, das haifit, dass ein vorgegebener Schwellenwert unterschritten wird,

Vorzugsweise ist das Trocknungsgut wahrend der Trocknung bewegt. Dies kann
beispielsweise durch Rlhren mit einem Rihrwerkzeug 41, wie sinem Ankerriih-
rer oder sinem Siabrihrer mit senkrecht zur Rihrwelle angebrachien Staben
passisren. Allernativ durch ginen beweglen Trocknungshehdlter.

Durch das Trocknen des Zerkleinerungsguts sntsieht inaktiviertes Zerideine-
rungsgut 42, das siner Abflivorrichtung 44 zugetihet wird. Dort wird das inakt-
vierte Zerkleinsrungsgut 42 unter Vakuum undfoder unter Schutzgas in ginen
Transportbehilter 46 abgefilt. Der Transportbehditer 48 ist VOrZUgSWeIse gas-
dieht. Es ist mdglich, nicht aber notwendig, dass der Transportbehalier 48 vor
dem Abtransport mit Inerigas aufgeflill wird, so dass er unter Normaldruck
siehl. Alternativ ist es auch mdaglich, dass der Transporthehalter unter Vakuum
verschiossen und transportiert wird. Es ist méglich, dass aiternativ zum Trans-
portbehaiier eine vakuumvarschweite Folie, beispislsweise sing Aluminiumver-
bundiolie, gewhit wird,

Uber gine Spiillsitung 48 wird der Zerideinerungseinhsit 18 Schutzgas 20 von
der Vakuumpumpe 30 zugeflhel. Arbeitet die Vakuumpumpe 30 wie im vorlie-
genden Fall, der eine bevorzugte Ausflihrungsform darstellt, zudem als Kom-
pressor, kann das Schutzgas suf eine Druckgasfiaschs 50 gezogen werden. Al-
ternativ oder zusdtzlich kann das Schutzgas 20, gegebenenfalis nach zusitzli-
cher Reinigung, in die Umgebung abgegeben werden,

Figur 2 zeigt schematisch einen Querschnilt durch sine erfindungsgemiie Bat-
terie-Verarbeitungsaniage 52, die einan Standard-Container 54 autweist, in dem
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dig Zerkleingrungseinheit 18, die Trockenvorrichtung 26 und die Abfiiliverrich-
tung 44 angeordnet sind. Hinter der Zerkleinerungssinheit 18 ist ein erster gas-
dichter Férderer 56 angeordnet, der beispielsweise sine Férderschnecken oder
einen Rohrkeltenidrderer umfasst. Der erste Férderer 56 idrdert das Zerkleine-
rungsgut 24 zur Trockenvorrichtung 26, die mit der in Figur 2 nicht sichibaren
Vakuum-Erzeugungsvorrichtung verbunden ist. in Materiaistromrichiung hinter
der Trockenvorrichiung 26 ist ein 2weiter Forderer 58 angsordnet, der VOTZUGSE-
weise sbenfalis gasdicht ausgebiidst ist und eine Férderschnecke ader ainen
RohrkettentOrderer enthalten kann. Der zweite Férderer fordert das inalktivierts
Zerkleinerungsgut 42 zur Abflilivorrichiung 44,

Figur 3 zeigt optionale, in der vorliegenden Austithrungsform vorhandene Ein-
heiten der erfindungsgemafien Batterie-Verarbeltungsaniage 52, dis einen Auf-
schiusszerkieinerer 80 sowis sinen Sichler §2 umfasst. Der Aufschiusszerkiel-
ngrer 80 enthall eine Transportbehalter-Entiesrvorrichtung 64, mittels der aus
dem Transporibehdlier 48 inaktiviertes Zerklsinerungsgut 42 entnommen wer-
den kann. Der Aufschiusszerkisinerer 80 srzeugt Aufschiussmaterial 86, das
dem Sichler 82 zugeflihrt wird. Es kann sich bei dem Sichter baispielsweise um
gingn Zickzack-Sichier handein,

Vorzugsweise umiasst die Balterie-Verarbeitungsanlage 52 sinen Zerkleinerer,
der vorzugswelse im Materiafluss vor der Kiassisrvorrichtung 74 steht und ein
schnell laufendes Zerklsinerungswerkzeug enthdit, wobei sing Rotorumfangsge-
schwindigkeit gréber ist als 1 mi/s, vorzugsweise gréfler als 10 mis. Dieser Fer-
kieinerer zerldeinert das Zerkleinerungsmaterial und beansprucht es mecha-
risch so, dass sich die elektrochemisch aktive Beschichtung mindestens teil-
waise vom Trager i8st. Das Vorhandenseln eines solchen Zerklginerer ist sin all-
gemeines bevorzugtes Markmal einer erfindungsgemafiien Batterie-Verarbel-
tungsaniage.

Im Sichter enistehen sine Leichtiraktion mit Separatorfolie und feinem Beschich-

tungematerial und sing Schwergutfraktion mit Trigeriolien (Aluminivm- und Kup-
far} mit groderem leicht anhaftender Beschichtung. Beide Fraktionen werden auf
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jeweils @in Sieb zur weiteren Trennung in Beschichtung und Separatorfolie be-
ziehungsweise Beschichiung und Metlallfolien gegeben. Die enistehenden Frak-
tionen warden getrennt weiter verarbeitet.

Das Aufschiussmaterial 88 wird dem Sichier 62 mittels einem dritten Férderer 68
zugeatthrt. Ein vierter Forderer 70 fihrt gesichistes Material 72, insbesondere
das Material der Leichtfrakiion, das den Sichier 62 verisst, einer Klassiervar-
richtung 74 zu. Die Klassiervorrichtung 74 umfasst vorzugsweise sin Luftstrahl-
sieb, das gleichzeitig als Trennvorrichtung zum Trannen des Aktivmaterials von
dem Trager fungiert. Durch das Trennan entsteht eine Aktivmaterialfraktion 76,
dig in ein Transportbehiitnis 78 abgefilit wird.

Es entsteht zudem sine Trigerfraktion 86, die in der vorliegenden Ausfihrungs-
form mit einem finften Farderer 82 siner Abfilleinheit 84 zugelihet wird, die die
Tragerfraktion 80 in einen Behaller 88 fill, Die Abfilisinhait 84 ist zusammen
mit einer zweiten Abillleinheit 88 Teil einer zweiten Abfllivorrichtung.
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Verfahren zum Behandeln gebrauchier Batterien {10}, inshesonders

Lithium-Batterien, mit den Schritten:

{8} Zerkleinern der Batterien (10), sodass Zerkleinerungsgut (24) erhalten
wird,

{0} Inaklivieren des Zerkieinerungsguts {24), sodass ein inaklivieries Zer-
kiginerungsgut (42} erhalien wird, und

{c} Abiiilen des inaklivierien Zerideinerungsguts {42} in sinen Transport-
behdlier (46},

dadurch gekennzeichnet, dass

{d} das inaktivieren durch Trocknen des Zerkieinerungsguls (24) erfoigt.

Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das Zerkleing-
rungsgut {24} solange getrocknet wird, bis sin Elekirolyigehalt so kisin ist,
dass eine slektrochemische Reaktion unmdglich ist.

Verfahran nach einem der vorstehenden Anspriche, dadurch gekennzsich-
net, dass das Trocknen unter Vakuum eroigt.

Verfahren nach sinem der vorsishenden Anspriiche, dadurch gekennzeich-
net, dass
das Vakuum mitlels einer Strahipumpe erzeugt wird und
ein Strahimedium der Strabipumpe
ginen pH-Warl von zumindsest §, inshesonders 8, hat undioder
ging Fluor fSllende Substanz enthalt.
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Verfahren nach einem der vorstehenden Anspriiche, gekennzaichnet durch
die Schritte:
{e} Entnehmen des Zerkleinerungsguts {24} aus dem Transportbehsi-
fer {48},
{1} Ablrennen von Hartisllen undioder
Separiargn von Aktivimaterial vom Tréger, insbesonders durch Luit-
strahisieben oder durch eine zweite Zerkisinerungssiufe, sodass sine
Aklivmaterialiraktion (78} und eine Trigerfraktion (80} entsteht, und
(g} getrenntes Verpacken von Aktivimaterialfraktion (78) und Trigerfrak-
tion {80} in Transporibehdlinisse (78}

Verfahren nach einem der vorstehenden Anspriiche, dadurch gekennzeich-
net, dass das Trocknen des Zerldeinerungsguts erst beendst wird, wenn
sich nach Beenden des Trocknens kein entzindliches oder explosives Gas-
gemisch Gber dem abgefiliten Zerkleinerungsgut mehr bilden kann undio-
der wenn das Zerkleinerungsgut so trocken ist, dass sich im Transportbe-
halter oder wihrend der Weiterverarbeitung ein entziindiiches oder gxpiosi-
ves Gasgemisch ergeben kann,

Batterie-Verarbeitungsaniage zum Behandein gebrauchter Batterien, insbe-

sondere Lithium-Batterien, mil:

{8} siner Zerkiginerungseinheit (18) zum Zerkieinern der Batierien {10},
sodass Zerkdeinsrungsgut {24} erhalten wird,

{bb}  einer Inaklivierungsvorrichtung {28} zum inaktivieren des Zerkigine-
rungsguts (243 und

{¢} einer Abflilivorrichtung {44} zum Abfllen des inaktivierien Zerkleine-
rungsguls (24} in einen Transportbehiiter (48),

dadurch gekennzeichnet, dass

{d} die Insklbvierungsvorrichiung sine Trockenvorrichiung (28} umfasst
und

{e} die Batlere-Verarbellungsaniage sine Vakuumaniage, die mit der Tro-
chenvorrichiung (28} zum Erzeugen sines Vakuums in der Trocken-
vorrichtung (28} verbunden ist, aulfweist
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11,

12,

Balterie-Verarbeitungsanlage nach Anspruch 7, dadurch gekennzeichnet,
dass die Trockenvorrichtung {26} singerichiet ist zum Trocknen des Zer
kisingrungsguls (24) solange, bis ein Elekirolytgehalt so kiein ist, dass eine
elekirochemische Reaklion unmaglich ist.

Ballerie-Verarbeitungsaniage nach Anspruch 7 oder 8, dadurch gekenn-
zeichnet, dass

die Zerkleinerungseinhait und die Trockenvorrichiung (26} in einem Stan-
dard-Conlainer {54} angeordnet! sing,

Batterie-Verarbeltungsaniage nach einem der Anspriiche 7 bis 8, gekenn-~
zeichnet durch sine Vakuumanlage, die mit der Trockenvorrichtung (26)
zum Erzeugen eines Vakvums in der Trockenvorrichiung (26) verbunden
ist.

Batlerie-Verarbeitungsantage nach Anspruch 10, dadurch gekennzeichnst,

dass

- die Vakuumaniage (28) gine Btrahlpumpe mit sinem Strakimedium ume-
fassat,

- das Strahimedium im Krels gefihrt ist und

- das Strahimedium eing mit Fluorwassersioff reagierende Substanz ent-
hiit.

Batlerie-Verarbeillungsaniage nach einem der Anspriche 7 bis 11, gekenn-

zeichnet durch

- gine Hartmetallabtrennworrchtung und/oder sine Leichifraktionsabtrenn-
vorrichiung,

- egine Separiervorrichiung, insbesonders eine Klassiervorrichtung (74),
2um Separigren von Aktivmaterial vom Triger, insbesondere durch Luft-
sirabisieben undfoder durch sine zweite Zerkleinerungsstufe, sodass
eine Aklivmalerigifraklion (78} und sine Trageriraktion entsteht, insbe-
sondere Aluminiume und Kupferfolien, und

BERICHTIGTES BLATT (REGEL 31} ISA/EP
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- eine zweite Abfiillvorrichtung (44} zum getrennten Abfiillen von Aktivima-
terialfraktion {78} und Tragerirakiion (80}, insbesondere Aluminium- und
Kupfariolien.
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Fig. 1
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WO 2018/174158 1 PCOT/EP 2016/058528

Method for the treatment of used batteries, in particular rechargable
batteries, and battery processing instaliation

The invention refers to a method for the treatment of used batteries, in particular
used lithium batteries, such as lithium ion batteries, with the steps

{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 (¢} filling a transport container with the inactive
comminuted material.

According to a second aspect, the invention refers to a battery processing
instaliation for the treatment of used batteries, in particular for the trealment of
used lithium batteries with (a) a comminuting davice for comminuting the
batteries such that comminuted material is oblained, (b} an inactivation device
for inactivating the comminuted material and (¢} a filling device for filling a
transport container with the inactivated comminuted material.

UB 2005/0241843 A1 describes a method for processing used batteries in
which the batteries are heated prior to a comminuting step, thereby destroying
plastic components in the batteries. The disadvantage of this type of procedure
is that the remaining components of the batteries may be contaminated with
degradation products of the plastic.

DE 10 2012 024 876 A1 describes a system for transferring transport-critical
slectrolyte cells, in which they are initially comminuted under inert gas and then
dusted with a deactivation powder so as to prevant the electrochemically active
material from spontanecusly combusting. The disadvantage of this is that the
resulling material still poses a comparatively high hazard potential and that the
dusting power itself poses a risk of explosion and that the formation of a
flammable and explosive atmosphers in the transport comntainer cannot be ruled
aut.

DE 10 2011 110 083 A1 describes a method for recovering active material from
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a galvanic cell, in which the galvanic cells are initially mechanically comminuted,
then pre-dried and subseguently sifted. Finally, the binder is broken down in an
oven. This type of device is very well-suited {o the efficient recycling of larger
amounts of galvanic elements. Mowsver, for partial load operation, the

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 methed accerding to the
preamble, in which the inactivation ocours at least also by way of drying the
comminuted material. According 1o a second aspect, the invention solves the
problem through a battery processing instaliation according to the preamble, the
activation device of which comprises a drying device.

The advantage of the invention is that the amount of electrolyte that can be
oblained from the comminuted material through drying is such that an
electrochemical reaction is no longer possible, or only to a negligibly small
exient. n addition, no flammable or explosive gas phase forms above the
battery fragments, as the organic carbonates of the electrolyte have been
removed {from the fragments]. The comminuted material is therefors largely
inert and can be transported safely, especially if it is packed under vacuum.

A further advantage is that no additional material has to be added to inactivale
the comminuled material. This decreases the complexity of the battery
processing, reduces the weight of the inactivated comminuted material and
increases the purity in the subsequent separation and recycling steps. in
particular, in potential subsequent hydrometallurgical processing steps, a high
degree of product purity that does not require the input of foreign ions is
advantagsous.

In addition, it is advantagsous that a comminuted material is oblained that

can be transported safely. The organic carbonate content is preferably so small
that the formation of a significant amount of flucrophosphates can be ruled out.
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Fluorophosphates are often strong neurctoxins, the formation of which must be
reliably prevented. Furthermore, due fo the low slecirolvte content, itis
guaranteed that a self-amplifying and intensifying build-up of heat triggered by

an electrochamical reaction cannot occur.

Within the scope of the present description, the term drying should be
understood particularly to mean the removal of at lzast one solvent in the
sonducting salt. In particular, the drying is executed such that dimethyi
carbonate and/or ethyl methyl carbonaie is removed.

The battery should be understood especially to mean a lithium battery. A Kthium
battery is a rechargeable battery whose electrochemical reaction involves lithium
andfor lithium ions and/or a lithium compound.

A battery processing instaliation shoutd also be understood particulatly to mean
@ rechargeable baltery processing installation for processing rechargeabls

batieries.

The transport container should also be understood particularly to mean transport
packaging. The transport packaging is preferably sealed by way of 8 vacuum
seal. Aluminium composite foil is especially well-suited as transport packaging.

it is beneficial if the drying occurs afier the comminuting of the batteries. itis
indeed possible and represents a preferred smbodiment that the batteries are
exposed {o a vacuum when in an uncomminuied state such that at least parts of
the electrolyte vaporise, wherein the resulling gas either escapes through a
safety valve in the rechargeable battery or the batlery is destroyed by the
pressure difference between the external environment and the internal pressurs,
enabling a vaporising electrolyte to escape. However, since the slectrolyte is
predominantly located betwsen tightly wound or stacked and pressed lavers of
glectrodes and separators and in 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 represenis a preferred embodiment of the
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invention for the balteries 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.

The drying may occur by way of vacuum drying, contact drving, convection
drying andfor infra-red drying. It is favourable if the drying occours while the
comminuted material is being agitated and/or circulated.

Frior to being comminuted, the used batteries are preferably dismantied. This
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 are separated from the control electronics. The
conirol electronics comprise, for example, semiconductor elements andfor
sensors and are responsible for the charge control of the batteries.

According to a preferred embodiment, the drving ccours under vacuum. The size
of the vacuum is preferably selected such that the vapour pressure of dimethy!
carbonate at 80°C, espscially at 70°C, is not reached. i is beneficial if the
drying cccurs at a maximum pressure of 300 hPa, in particular 3 maximum of
100 hPa. At such low pressures, considerable parts of most electrolytes
vaporise, especially dimethyl carbonate and sthyl methyl carbonate, and do so
at temperatures of less than B0°C. The advantage of low temperatures is that
the formation of hydrogen Huoride is hindered. Hydrogen fluoride poses a
potential risk for the battery processing instaliation and the surroundings. itis
therefore beneficial to prevent the development of hydrogen fluoride.

The drying preferably occurs at a femperature that is lower than a
decomposition temperaturs. The decomposition temperature should be
understood particularly o mean the lowest lemperature at which at least 80
percent by mass of the binder has decomposed into gaseous componenis after
keeping the comminuted material al 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, sspecially through the build-up of gas dus o a decomposition of the
binder, and the specified criteria is fulfilied. If necessary, the experiment must ha
conducted several times, sach time using a new sampls of comminuted material

al an increased temperature.

it is favourable if the drying ocours under an atmosphere in which the partial
pressure of the water vapor is lower than 50 Pa, in particular lower than 10 Pa.
A low partial pressure of the water vapor leads (o a low reaction rate of lithium
compounds to lithium hydroxide and thus only to a low build-up of hydrogen.
This prevents the formation of flammable hydrogen-oxygen mixiures and
contributes to the safety of the instaliation,

In addition, it is favourable if the parlial pressure of oxygen has a3 maximum
value of 10 millibars, especially a maximum value of 5 millibars. This largsly
inhibits the reaction of oxygen with oxidisable components of the batteries. itis
possible to achieve the low partial pressure of oxygen by means of drying at a
low pressure. Alternatively or additionally, the drying may occur in an inert gas
atmosphere.

A method is preferred in which the drying of the comminuted material is only
compieted if, afler 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] and/or when the comminuted material is so dry that a
flammable or explosive gas mixture can emerge in the fransport container or
during the subsequent processing. The property that the drying is 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] should be understood particularly to mean that, within the space of
one week at 50°C and 1013 hPa, no flammable gas midure forms in a transport
container in the form of a 50 litre container that has been half-filled {relative to
its volume) with the comminuted material. Pre-tests determine whether the
criteria has been fulfilled. 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 until 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 fulfilied for all three {ransport containers.

The comminuted material is preferably dried until an electrolyte content in the
comminuted material is so low that an electrochemical reaction is impossible. In
other words, the elsctrolyte 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 fo a maximum of one quarter. This threshold value is
determined, for example, by defining the cell voltage of a battery in relation o
the electrolyte content. Shortly before achieving the threshold value, the cell
voliage collapses, i.e. it decreases by at least 75%. If the threshold value is not
achieved, the battery contains so litlle elecirolyte that, to a good approximation,

an glectrochemical reaction is no longer possible.

The comminuted material is preferably dried for so long that a 50kg amount of
comminuted material, which is contained in 8 compacted form in a 50 litre drum,
does not experience a bulld-up of heat, or the build-up of heat is so low that a
thermal runaway, L.e. a thermally induced chain reaction, is ruled out for at least
two months, and that any build-up of hydrogen is alse 30 low that after two
waeks, no 2xcess pressure ocours 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
organic components that are volatile at 80°C has a maximum value of 3% by
weight, in particular a maximum of 2% by weight, espacially preferably a
maximum of 1.5% by weight.

The drying is preferably conducted for so long that the accumulated content of
organic carbonates from the electrolyle that are volatile at 80°C falls short of 3%

by volume in the almosphere above the comminuted material.

in particutar, the drying is conducted until the dimethyl carbonate content is
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iower than 4% by volume, especiailly 3% by volume, andfor the
cyclohexylbenzene content is lower than 1% by volume, in particular 0.5% by
volume.

The drying preferably occurs immediately after comminution. This should be
understood to mean that the time between the beginning of the comminution 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
ong minute. The rapid drying after comminution means that the mass of material
that may potentially experience an slectroechemical reaction remains small: 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, L.e. a
venturi pump or an sjector-jet pump. Ejector-jet pumps ars largely resistant to
aggressive gases that are due to be pumped, particularly if an appropriate pump
fuid, L.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 particutar of at least 8, for example at least
12. In this case, unwanted components of the gas that is being pumped can
decompose or react to become less damaging substances. In this way, for
example, dimethyt carbonates and/or ethyt methy! carbonates can be broken
down by a saponification reaction. Any hydrogen fluoride contained in the pump
fluid can be converted in the alkaline environment into 8 non-hazardous sait by

way of an acid-base reaction.

The pump fluid preferably contains a substance that precipitates fluoride. For
axample, the pump fluid may contain sodium carbonate or calcium carbonats,
The salls that result from the reaction with a fluorine compound, in particular
hydragen fluoride, are preferably separated, in particular filtered or removed by
sedimentation. This at least largsly prevents hydrogen fluoride or other
poisonous fluorine compounds from being emitted into the surrcundings.

The drying preferably occurs at 3 maximum temperature of B0°C: this produces
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almost no hydrogen flugride. This increases the service life of the battery

processing instaliation and reduces the environmental risk.

According to a preferred embodiment, the mathod comprisas the steps of
condensing components of the electrolyte by cooling andfor increasing the
pressure such that an electrolyle condensate ocours. For example, the
condensation is conducted at a point that lies between the dryer and the vacuum
pump relative to the flow of gas. In this case, gases coming from the dryer must
initially pass through a condenser before reaching the vacuum pump. This
causes the gaseous elecirolyte in the gas, which is produced during the drying,
{o be at least largely separated in the condenser before the remaining gas
reaches the pump. Electrolyite 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 ifs energy consumption.

According to a preferred embodiment, the method alternatively comprisss the
step of purifying the gas through the adsorption of the volatile organic
components of an activated carbon filler in front of or behind the compresser

unit,

Alternatively or additionally, the method according to the invention preferably
comprises the step of purifying the gas produced during the drying before it
reaches the vacuum pump. This may also ocour, for example, by the gas
through passing an activated carbon filter andfor a filter that containg
substances which react with hydrogen fluoride, such as a calcium salt like

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
binder which binds the active material of the lithium battery o a carrier af least
fargely decomposes. it is 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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law temperature drying.

The high temperature drying, during which the binder decomposes, is preferably
conducted such that the resulting decompaosition gases do not mix with the
gases resulting from the low 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 al normal pressure.

The active material should be understood to mean the material that reacts
electrochemically during operation of the batteries. The carrier for the active
material should be undersicod particularly {o mean a carrier foil {o 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 alioy. The binder is the
material which binds the active material with the carrier; for example, the binder
contains polyvinylidene fluoride.

It is beneficial if liguid nitrogen is added when comminuting the batteries. This
cools the batieries, the comminuting machine and the comminuting material, and
also drives oxygen and water vapour out of the atmosphere.

it is beneficial i the comminution ocours when the partial pressure of water
vapor is & maximum of 20 Pa and/or the partial pressure of the oxygen is a
maximum of 40 hPa, sspecially a maximum of 15 hPa,

According fo a preferred embodiment, the method comprises the steps of
remaving the comminuted material from the transport container; detaching hard
parts and/or separating active material from the carrier, particularly via a second
comminuting stage and/or air jet sieving, thereby producing an active material
fraction and a carrier fraction; and a separate packing of the active material
fraction and carrier fraction in suitable ransport 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 is
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. it is beneficial if the transport
container is a vacuum container, in particular an svacuated vacuum container,
such that a negative pressure or vacuum oceurs in the transport container once
it has been sealed. Allernatively, the transport container may be filled with an
inert gas.

In a preferred battery processing instaliation, the separation unit and the drying
device are arranged in a joint standard container. The advantage of this is that it
renders the batlery processing instaliation especially easy to transport.

The drying device is configured to dry the comminuted material until an
glectrolyte content is so low that an electrochemical reaction is impossible. if the
drying device is operaled in batch mode, which represents a preferred
embodiment, the drying shall be performed, for example, for a pre-determined
period of time. Alternatively or additionally, the content of organic substances,
such as organic carbonates, in the atmosphere in the dryving device is
continually measured and the drying stopped once the concentration is lower
than a pre-determined threshold concentration.

According to a preferred embodiment, the battery processing instaliation, in
particular the vacuum installation, comprises a condenser that is configured to
condense organic components of the atmosphers in the dryer, especially
organic carbonates such as dimethy! carbonate, ethyl methy! carbonate andfor
ethylene carbonate. The condenser is preferably arranged in the direction of
material flow in front of & vacuum pump, by means of which the drver is
avacuated. It is beneficial if the condenser is cooled, preferably to a maximum
ternperature of 80°C, preferably a maximum of 80°C, especially preferably a
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maximum of 70°C, In order to keep the energy required for cooling low, the
condenser, insofar as it is cooled, is cooled {0 a temperature of at least -10°C, in
particular at least 10 °C.

it is beneficial if the drying device comprises an agitator, for example an anchor
agitator or a rod agitator, whose stirring rods can be arranged transversely {o an
agitator shafl. Alternatively or additionally, the agitator is an external agitator
that moves the dryer as a whole,

The baltery processing installation preferably has a vacuum installation that is
connected to the drying device for the purpose of generating a vacuum in the
drying device. It is especially favourable if the vacuum instaliation is alse
arranged in the standard container. The standard container preferably refers to a
container that conforms to [SO standard 688, preferably a 40 foot container or 2
20 foot container,

For example, the vacuum installation comprises an injector or venturi pump, Le.

a jet pump with a pump liquid that is used to generate the negative pressure.

The battery processing installation preferably has a hard metal detachment
device andfor a light fraction separation device; a separation device, sspecially
a classification device, for separating active material from the carrier, in
particular by means of a second comminution stage andfor air jet sieving, such
that an active material fraction and a carrier fraction occur; and a second filling
device for the separate filling of the active material fraction and the carrier
fraction. It is beneficial if this filling device is designsd for filling under negative
pressure and/or inter gas.

A hard metal detachment device should be understood particularly to mean a
device for detaching fragments of peripheral components of the operating
sysiem, the battery cell casing and the electrical contacts. For example, the hard
metal detachment device has a magnet separation device andfor a separator, in
particular a cross-flow separator and/or a zigzag 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 2 zigzag separator and/or an
air separator, wherein it is favourable if the air is conducted within a cirouit. This
reduces the exposure of the environment {o 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
above or a second standard container. it is beneficial if the container is sealsd

so as {o be dust-tight.

The battery processing instaliation preferably has an airlock between the
comminution unit and the inactivation device, especially the drying device. For
axample, this refers to a rotary airlock. The airlock reduces the amount of
oxygen introduced inlo the inactivation device, sspecially the drying device,

in the following, the invention will be explained in more detail by way of the
attached drawings. They show

Figure 1 a flow diagram of a method according to the invention,

Figure 2 a cross-section through a batltery processing installation according
to the invention and

Figure 3 a cross-section through further optional components of a battery
processing instaliation according to the invention,

Figure 1 shows a flow diagram of a method according to the invention. Batteries
10.1, 102, ..., in particular battery systems made up of several battery modules
or battery stacks, which are in turn made up of ssveral battery cells, are inilially
discharged in a discharge unit 12. This is followad by the dismantling of the

batteries 10 at a dismantling station 14, if this is necessary because the batlery
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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
dismantied {o the point at which the modules/stacks can be individually
removed. If required, the cells can also be separated from the drive electronics.
The resulting sub-units (modules/stacks) andfor cells 18.1, 16.2, ... are fed into
a comminution unit 18, which comprises, for example, a rofary shear with a rofor

and a stator or several rotors, or a cutling mill with a rotor and seversl rotors.

The comminution unit 18 comminutes the batteries 10 under shislding gas 20,
which is extracted, for example, from a shielding gas cylinder. Alternatively or
additionally, liguid nitrogen from a liguid nitrogen source 18 may be may be
injected. The shielding gas may refer, for example, to nitrogen, a nobile gas,
carbon dioxide, nitrous oxide or another gas which is preferably not toxic.

Comminuted material 24 is produced during the comminuting; the material is fed
into an inactivation device in the form of a drying device 28. An airlock 28 is
arranged between the comminution unit 18 and the drying device 28, the airlock
being so gas-tight that the pressure device 28 is - {o a good approximation -
separated from the comminution unit 18 so as o be gas-tight.

The drying device 28 is connected to a vacuum installation 29 that comprises a
vacuum pump 30 and creates a vacuum, A pressure pag from pag = 100 hPa,
preferably 50 hPa, is present in the drving device 28. If should be noted that,
within the scope of the present description, the vacuum pump should be
undarsiood particularly genserally o mean a device that creates a vacuum. It is
possible and preferred, but not necassary, for the vacuum pump fo
simultaneously work as a compressor, such that gas is emitted from it under a

pressure that is greater than the ambient pressure.

in the case depicted 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 additionally, the vacuum instaliation 28 may have a jet pump which uses a
pump liquid in the form of a liguid that is conducted at a high speed through
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YVenturi nozzles. The pump liquid is atkaline and has a pH value of at least pM 1
and is, for example, 8 10% potassium hydroxide solution.

The vacuum installation 29 comprises a gas purification device 32 that is
arranged between the drying device 26 and the vacuum pump 30, and which
has a condenser 34 and/or an activated carbon filter 38 in the present case. The
condenser s operated at a temperature of ~10°C so that dimethyt carbonate and
ethyl methyl carbonate condense and can be dispensed into a condensate
container 38. In addition, any water present is separated by freezing. A control
valve 40 is designed {o open if the pressure pps becomes too great and to close
if the pressure pze becomes too small, L.e. when a pre-determined threshold
valua is nof reached.

The drying material is preferably moved during drying. This may be achieved via
agitating with an agitator 41, such as an anchor agitator or a rod agitator with
rods arranged perpendicular to the agitator shafl. Alternatively, it can be
achisved by way of a drying container that is moved,

The drying of the comminuted material resulls in inactivated comminuted
material 42, which is fed into a filling device 44. A transport container 48 is then
filled with the inactivated comminuted material 42 under vacuum andior
shielding gas. The transport container 48 is preferably gas-tight. 1t is possible,
but not necessary, for the transport container 46 {o be filled with inert gas prior
to transportation such that it is under normal pressure. Alternatively, it is also
possible for the transport container to be sealed under vacuum and ransported.
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
via a flushing line 48. if the vacuum pump 30 also functions as a compressar -
as in the present case - which represents a preferred embodiment, the shielding
gas can be stored in a pressurised gas cvlinder 50. Alternatively or additionally,
the shielding gas 20 can be given off into the surroundings, following additional
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cleaning if necessary.

Figure 2 schematically depicts a cross-section through a battery processing
instaliation 52 according to the invention, which comprises a standard container
54 in which the comminution unit 18, the drying device 28 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 of
a tube chain conveyor. The first conveyor 58 delivers the comminuted material
24 to the drying device 26, which is connacted to the vacuum generation device,
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 device 44,

Figure 3 depicts oplional units - available in the present embodiment - of the
battery processing installation 52 according to the invention which comprise a
breakdown comminutor 80, as well as 2 separator 62, The breakdown
comminutor 60 contains a transport container draining device 84, by means of
which inactivated comminuted material 42 can be removed from the transpert
container 46 The breakdown comminutor 80 produces breakdown material 68,
which is fed into the saeparator 82. The separator may refer, for example, o a
zigzag separator.

The battery processing instaliation 52 preferably comprises a comminutor, which
is preferably situated in the material flow in front of the classification device 74
and includes a rapid comminution tool, wherein a peripheral speed of the rotor is
greater than 1 m/s, preferably greater than 10 m/s. This comminutor comminutes
the comminuted material and subjects it to such mechanical stress that the
electrochemically active coating at least partially detaches from the carrier. The
presence of such a comminutor is 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 coatling occur in the separator. Both fractions are each placed on a
sisve for further separation into coating and separator foil, or coating and metal
foil. The further processing of the resulting fractions is conducted separately.

The breakdown material 68 is fed to the separator 82 by means of a third
conveyor §8. A fourth conveyar 70 guides sifted material 72, in particular the
material of the light fraction that leaves the separator 62, inlo a classification
device 74. The classification device 74 preferably has an air jet sisve, which
simultaneocusly functions as a separation device for separating the active
material from the carrier. The separation resulls in an active material fraction 78,
with which a transport container 78 is filled.

Iy addition, a carrier fraction 80 is produced, which - in the present embodiment
~ i fed into a filling unit 84 using a fifth conveyor 82; the filling 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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RPatent claims:

Method for the treatment of used batteries (10), in particular lithium batteries,

containing the steps:

{8} comminuting the batteries (10) such that comminuted material (24) is
obtained,

{b} inactivating the comminuted material (24} such that an inactivated
comminuted material (42) is obtained, and

{c} filling & transport container (48} with the inactivated comminuted material
(42},

characterised by the fact that

{(d} the inactivation is performed by drying the comminuted material (24).

Method according to claim 1, characterised by the fact that the comminuted
material (24) is dried until an electrolyie content is so low that an
alectrochemical reaction is impossible,

Method according to one of the above claims, characterised by the fact that
the drying occurs under vacuum.

Method according to one of the above claims, characterised by the fact that
the vacuum is created by means of 2 jet pump and
a pump liquid of the jet pump

has a pH value of at least 8, especially 9, andfor

contains a substance that precipitates fluoride.
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Method according to one of the above claims, characterised by the steps:

{e} removal of the comminuted material (24} from the transport container
{46},

{f} detachment of hard parts and/or
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 abtained, and

{9} separate packing of the active material fraction (76) and carrier fraction
{80} in transport containers (78).

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
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 subseguent
processing.

Battery processing installation for the treatment of used batteries, in particular

lithium batteries, with:

(8) a comminution unit (18) for comminuting the batteries (10) such that
comminuted material (24) is obtained,

{8} an inactivation davice (26} for inactivating the comminuted material (24)
and

{c) a filling device (44) for filling a transport container (48} with the
inactivated comminuted material {24},

characierised by the fact that

{d} the inactivation device comprises a drying device (28) and
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(e} the ballery processing instaliation has a vacuum instaliation that is
connected {o the drying device (26} for the purpose of generating a
vacuum in the drying device {28},

Batiery processing instaliation according to claim 7, characterised 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

impossible.

Battery processing instaliation according to claim 7 or 8, characterised by the
fact that
the comminution unit and the drying device (28} are arranged in 2 standard

container {54},

Battery processing installation according to one of the claims 7 1o 8,
characterised by a vacuum installation that is connected to the drving device
{28) for the purpose of generating a vacuum in the drying device (28).

Battery processing instaliation according to olaim 10, characterised by the fact
that

- the vacuum installation (29) has a jet pump with a pump liquid,

- the pump liguid is conducted within a circuit and

- the pump liquid containg a substance that reacts with hydrogen fluoride.

Batltery processing installation according to one of the claims 7 to 11,

characlerised by

- @& hard metal detachment device and/or a light fraction detachment device,

- @ separation device, especially a classification device (74), for separating
active material from the carrigr, in particular by means of air jet sieving

andfor a second comminution stage such that an active material fraction
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{76} and a carrier fraction oceur, in particular aluminium and copper foils,
and

- & second filling device (44} for the separale filling of the active material
fraction {76} and the carrier fraction (80), in particular aluminium and copper

folls.
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Abstract

The invention relates to a method for the treatment of used batteries (10), in
particular lithium batteries, containing the steps: comminuting the batleries {10)
such that comminuted material (24) is obtained, inactivating the comminuted
material (24} such that inactivated comminuted material (42) is obtainad, and filling
a transport container {46} with the inactivated comminuted material {42). ltis
provided according to the invention that the inactivation is performed by drying the
comminuted material (24} and the comminuted material (24) is dried until an

electrolyle content is so low that an electrochemical reaction is not possible,

Figura 1

318



Fig. 1

[ HEE
N
e

N Ay
N D
R}OW
N
¥ 3
3R SRE
X [

st
;
7
4
H
:
{
Grrraree

H R ¥
FY -~ g
oo R R N
v & S N
e : < R
SN I SN b S
NI e 8 3
N 3 =
N N S
m N & 3z
{ { X
R ey g
\ N
R . & Eo i B R
- Sl I F =
£ . e 3%
g oW 8y
& 38

KRS

319



44

K -

320

Fig. 2



lce

85

Fig. 3



axd

INTERMATIONAL SEARCH REPORT

tarasticn sppicstion Ne

PCT/EP20I6/059538
& CLASSIFICATION OF SUSISCT MATIER
INV.  HOIMA/&2 L22B13/00 HOIMIO/54
ARG,

Acconding tg International Palent Clossificalion (IPCH or to both nations sessiioation aad P

8, FIELDD SEARCHED

Mintrassen ducumeniation sesrched {Clasaitiont snliowed by o

HOIM C228

Skraben xyrnbxeigh

Ducumentstion seasshed other than minimem dosumenation ts the sxtent that sush dasuments se Boluded 1 the faki searched

EPO-Internal, WP Data

Slootronic dats hase sonsuites during the infemationsl search iname of data bane and, where practivable, search tenne yped}

. DOCUMENTSR CONSIDERED 7O BE RELEVANT

Cutegory” | Chation of dovumset, with adisation, wham Rpprepsiate, of e relevant passsges Redevant to alaim Mo

14 Februsry 2013 {2013-02-14)
cited in the application
paragrapghs [0821}, (80221,
[80397; figurs 1

X WO 20107182377 A1 (ELLIOTT K W) i-12
16 September 2010 {2010-0%-18)
paragraphs (808151 - [0640); figures 1, 3

X BE 10 2011 110083 Al {TECH Uil 1-3,5-8,
BRAUNSCHWETG CAROLO WILHEIMINA [BEY} 18,12

[ogaa] -

g Furthar dotuments nre livted in the cundinuntion of Beax &

Gos patent family annes

* Speciol sategeries of nitsd doewrnenty

AT dosurnent defining he goneral stals of e an whish it vl consigerss
o e of particuiny Rlevanse

8" sarier application o petant Bt publishesd on ze after the intemationl
Sikng date

L7 dosumiens which may Ihow doubte on prisely clainfe) or whish je
cited 1o wstabfish $ie publivativn dats of ancther eilntion or other
wpeoisl resee {38 apasliad}

"0 dosumant refarving o as ool divebirurs, uss, sxhdition or nther
NS

TP dosumant publiehed prinr o the intersalionsd fling dote but later than
the priodty date eldimad

T inter socement pubilished alter the emationst filing dote or prionly
date amd nad in sonfiict wik e spplsation b cled 1o undertand
e pinainky or theery undertying the wnenlion

X dozument of pastioular relavanos; the slrimed invention sannet bs
snpidered Move! o connol be sonaidarad 1 fvakie a0 Tveniive
stop when the dacument is laken glone

¥ cosument of partimiar reigvanos, the sisimed Reantan sannot by
cangidurad 1o involve an itventive step when e document is
combinad with ane or more sther sush domumants, sush somisinalian
baing obvious 18 o peraon skified in the art

& docwnent manbier of the sume patent family

Dade of the astual winkon of the intemational ¥

5 July 2018

Date of mading of the intemational sesrch repnrt

13767732818

Biame and mailing address of the ISAS

Europwan Batont Oifice, P.8 5818 Patertican 3
WL, - F80 AV Rijewik

Tal (+31.70) 3402040,

Fa (433-70) 3803015

Autianged g¥icer

Hofer, Astrid

Fom SCTABALH D {aemonsd shaet) (Apal 2005}

322




INTERNATIONAL SEARCH REPORT

inerhational application Ne
infanvation on palent jamily members

PCT/EPZO1IE/D59528
Patent dosumend Fublication Paiant fanmly Publication
cited i search report dale mamber{s) date
WO 20818102377 a1 16-09-20186 A 2738320 Al 16-09-2018
€A 2778136 Al 16-09-2010
£p 24036843 Al 18-01-2012
US 2810230518 Al 15-09-2810
Us 2011831338 Al 18-02-2811
S 2012227589 Al 13-09-2812
Wl 2018182377 AL 16-09-20108
DE 182011110083 a1 14-02-2013 CN 13950553 A 30-07-2014
DE 182011110083 Al 14022013
Ep 2742558 Al 18-86-2014
U3 2014230438 Al §2-18-2014
Wo 2013623540 a1 21-82-2813

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

SRTTI {patent Taenlly annead {R005 NIQS

323




PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 CMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

03101160US

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:

[ 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 [1

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

»| Christian

HANISCH

Suffix

-

Residence Information (Select One)

US Residency

e Non US Residency

Active US Military Service

praunschweig

City

||country of Residence |

B

Mailing Address of Inventor:

Address 1

Sophienstrasse 14

Address 2

Braunschweig

City |

State/Province | |

Postal Code 38118

Countryi

| |DE

Inventor 2

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

~| PBastian

INESTPHAL

4

Resﬁience Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

Braunschweig

City

||Country of Residence |

i

Mailing Address of Inventor:

Address 1 Karlstrasse 92

Address 2

Gity

Braunschweig

State/Province | |

Postal Code 38106

Countryi

| |DE

Inventor 3

Remove

Legal Name

EFS Web 2.2.12

324



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 03101160US

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
| Wolfgang HASELRIEDER |

Residence Information (Select One) US Residency  (8) Non US Residency Active US Military Service
City |PBraunschweig || Country of Residence i PE |
Mailing Address of Inventor:

Address 1 Goergesstrasse 3

Address 2

City | Braunschweig State/Province | |

Postal Code 38118 Countryi | PE

Inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| (-] wartin | SCHOENITZ | E

Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |Braunschweig ||Country of Residence | pE |
Mailing Address of Inventor:

Address 1 abestrasse 31

Address 2

City Braunschweig State/Province | |

Postal Code 38106 Countryi | pE

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number BO743

Email Address

action@wcc-ip.com

| AddEmail | |Remove Email

EFS Web 2.2.12

325



PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 03101160US

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

ATTERIES, AND BATTERY PROCESSING INSTALLATION

Attorney Docket Number| 03101160US Small Entity Status Claimed [ |
Application Type Nonprovisional v
Subject Matter tility v

Total Number of Drawing Sheets (if any)

3 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.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 previcusly

filed application

Filing date {YYYY-MM-DD) Intellectual Property Authority or Country N

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | 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:

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

US Patent Practitioner O Limited Recognition (37 CFR 11.9)

Customer Number

30743

EFS Web 2.2.12

326




PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

03101160U8

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 | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
B 371 of international | PCT/EP2016/059526 P016-04-28

Additional Domestic Benefit/National Stage Data may be generated within this form
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.8.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX 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 time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Code (if applicable)

10 2015 207 843 .4

DE

P015-04-28

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

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 AlA.

EFS Web 2.2.12

327



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

. Attorney Docket Number | 03101160US
Application Data Sheet 37 CFR 1.76

Application Number

METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES,

Title of Invention |\ 5 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 B in 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 (PDX) - 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 (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, 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 B in 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
[ ] 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
[ ] 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.

328

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 03101160US

Application Data Sheet 37 CFR 1.76

Application Number

METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES,

Title of Invention |\ 5 BATTERY PROCESSING INSTALLATION

Applicant 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.

Applicant {1

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.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name DUESENFELD GMBH

Mailing Address Information For Applicant:

Address 1 Friedlandweg 5

Address 2

City Braunschweig State/Province

Country | pE Postal Code 38114
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

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 assighment recorded by the Office.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 03101160US

Application Data Sheet 37 CFR 1.76

Application Number

METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES,

Title of Invention |\ 5 BATTERY PROCESSING INSTALLATION

Assignee 1

Complete this section if assighee 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 assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

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 mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO 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 |/Michael E. Whitham/ Date (YYYY-MM-DD)| [2017-10-25
First Name | Michael Last Name | MWhitham Registration Number | [32635
Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 03101160US

Application Data Sheet 37 CFR 1.76

Application Number

METHOD FOR THE TREATMENT OF USED BATTERIES, IN PARTICULAR RECHARGEABLE BATTERIES,

Title of Invention |\ 5 BATTERY PROCESSING INSTALLATION

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 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, Alexandna, 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 tc 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.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.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. Arecord 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 Arecord 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 tc the subject matter of the record.

4,  Arecord 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. Arecord 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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord 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. Arecord 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 geverning 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.  Arecord 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr 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. Arecord 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 viclation of law or regulation.
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Doc code: IDS PTO/SBI08a (03-15)

L . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. 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 OMB control number.

Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor
Art Unit

Examiner Name

Aftorney Docket Number

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 0780419 B2 P017-10-03 | ION ENGINEERING GMBH
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
KAWASAKI JUKOGYO
1 20050241943 A1l P005-11-03 K ABUSHIKI KAISHA

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 P010/102377 WO A1l 2010-09-16 STEVENS, WAYNE, C.
TECH UNI
2 02011110 083 DE A1l 2013-02-14 BRAUNSCHWEIG

CAROLO WILHELMINA

FLECTROCYCLING
3 110 2012 024 876 PDE A1 2014-06-26 (GMBH; VOLKSWAGEN
AKTIENGESELLSCHAFT]
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Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor
Art Unit

Examiner Name

Aftorney Docket Number

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

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*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). 2 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 WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number

Filing Date

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor

. Art Unit
( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney 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

[ ] 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 32635

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.5.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.5.C. 552) and the Privacy Act (5 U.5.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 record s.

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.

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.

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 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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.

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.5.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.

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.1 and
Administrative Instructions, Section 422)

From thc INTERNATIONAL BUREAU

To:

PLOGER, Jan

Gramm, Lins & Partner Patent- und Rechtsanwaélte
PartGmbB

Theodor-Heuss-Strasse 1

38122 Braunschweig

ALLEMAGNE

Date of mailing (day/month/year)
11 October 2017 (11.10.2017)

Applicant's or agent's file reference

5569-002 PCT-1

IMPORTANT NOTIFICATION

International application No.

PCT/EP2016/059526

International filing date (day/month/year)

28 April 2016 (28.04.2016)

1. The following indications appeared on record concerning:

38106 Braunschweig
Germany

D4 the applicant [ the inventor [] the agent [ the common representative
Name and Address State of Nationality State of Residence
LION ENGINEERING GMBH DE DE
Rebenring 33 Telephone No.

Facsimile No.

Li-mail address

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:

the person [] the name [ the address [] the nationality [] the residence

Name and Address
DUESENFELD GMBH
Friedlandweg 5
38114 Braunschweig
Germany

State of Nationality State of Residence
DE DE
Telephone No.

Facsimile No.

F-mail address
O Notifications by e-mail authorized

3. Further observations, if necessary:

4. A copy of this notification has been sent to:
D8 the receiving Office
D the International Searching Authority
[[1 the Authority(ies) specified for supplementary search

the International Preliminary Examining Authority
the designated Offices concerned

the elected Offices concerned

other:

OO0

The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. +41 22 338 89 75

Authorized officer

Gagliardi Ghislaine

e-mail pct.team5@wipo.int
Telephone No. +41 22 338 74 05

Form PCT/IB/306 (January 2009)
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5569-002 PCT-1

PCT-ANTRAG

1/5

Ausdruck (Original in elektronischem Format)

Vom Anmeldeamt auszufiillen

0-1 Internationales Aktenzeichen PCT/EP2016/059526
0-2 Internationales 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 Flllng
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 gewéhltes) Europiaisches Patentamt (EPA) (RO/EP)
Anmeldeamt
0-7 Aktenzeichen des Anmelders oder 5569-002 PCT-1
Anwalts
! Bezeichnung der Etfindung Verfahren zum Behandeln gebrauchter
Batterien, insbesondere wieder
aufladbarer Batterien und Batterie-
Verarbeitungsanlage
1] Anmelder
11-1 Diese Person ist Nur Anmelder
-2 Anmelder fiir Alle Bestimmungsstaaten
-4 Name LION ENGINEERING GMBH
11-5 Anschrift Rebenring 33
38106 Braunschweig
Deutschland
11-6 Staatsangehdrigkeit (Staat) DE
-7 Sitz/Wohnsitz (Staat) DE
1-11 Registrierungsnummer des Anmelders (] §
beim Amt
-1 Anmelder und/oder Erfinder
11-1-1 Diese Person ist Erfinder nur
W-1-3  |Erfinder far Alle Bestimmungsstaaten
1-1-4 Name (FAMILIENNAME, Vorname) HANISCH, Christian
1-1-5 Anschrift

SophienstraBe 14
38118 Braunschweig

Deutschland
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5569-002 PCT-1

PCT-ANTRAG

Ausdruck (Original in elektronischem Format)

2/5

-2

Anmelder und/oder Erfinder

11-2-1 Diese Person ist Erfinder nur
1-2-3 | Erfinder fir Alle Bestimmungsstaaten
11-2-4 Name (FAMILIENNAME, Vorname) WESTPHAL, Bast ian
111-2-5 Anschrift KarlstraBe 92
38106 Braunschweig
Deutschland
-3 Anmelder und/oder Erfinder
11-3-1 Diese Person ist Erfinder nur
1-3-3  |Erfinder fir Alle Bestimmungsstaaten
111-3-4 Name (FAMILIENNAME, Vorname) HASELRIEDER, Wolfgang
1-3-5  [Anschrift Gérgesstrafse 3
38118 Braunschweig
Deutschland
-4 Anmelder und/oder Erfinder
111-4-1 Diese Person ist Erfinder nur
lI-4-3 | Erfinder fir Alle Bestimmungsstaaten
111-4-4 Name (FAMILIENNAME, Vorname) SCHOENITZ, Martin
111-4-5 Anschrift WabestraBe 31
38106 Braunschweig
Deutschland
V-1 Anwalt oder gemeinsamer Vertreter
oder besondere Zustellanschrift
Die unten bezeichnete Person ist/wird Anwalt
hiermit bestellt, um flr den (die)
Anmelder vor den zustandigen inter-
nationalen Behérden zu handeln, und
zwar in folgender Eigenschaft:
1V-1-1 Name (FAMILIENNAME, Vorname) PL(SGER, Dr. —Ing ., Jan
IV-1-2 |Anschrift Gramm, Lins & Partner Patent— und
Rechtsanwadlte PartGmbB
Theodor-Heuss—Strasse 1
38122 Braunschweig
Deutschland
IV-1-3  |Telefonnr. 0531-28140-0
IV-1-4  |Telefaxnr. 0531-28140-28
IV-1-5  |E-Mail braunschweig@grammpatent .de
v BESTIMMUNGEN
\A Die Einreichung dieses Antrags

umfaBt geman Regel 4.9 Absatz a die
Bestimmung aller Vertragsstaaten,
fur die der PCT am internationalen
Anmeldedatum verbindlich ist, und,
insoweit verfugbar, fir jede Art von
Schutzrecht und sowohl fiir ein
regionales als auch fiir ein nationales

Patent
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PCT-ANTRAG

3/5

Ausdruck (Original in elektronischem Format)

VI-1

VI-1-1
Vi-1-2
VI-1-3

Prioritat einer fritheren nationalen
Anmeldung beansprucht

Anmeldedatum
Nummer

Staat oder Mitglied der WTO

28. April 2015 (28.04.2015)
10 2015 207 843.4
DE

Vvi-2

Einbeziehung durch Verweis :

Ist 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 Anspriche oder der
Zeichnungen nicht anderswo in der
internationalen Anmeldung, aber
vollstandig in einer friheren 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,
vorbehalilich der Bestatigung nach
Regel 20.6, fur die Zwecke der Regel
20.6 in diese internationale Anmeldung
einbezogen.

Vii-1

Gewdhite Internationale
Recherchenbehorde

Europaisches Patentamt (EPA)

(ISA/EP)

Vil
VIII-1

ViIl-2

VIII-3

V-4

VIII-5

Erklarungen

Anzahl der Erklarungen

Erklarung hinsichtlich der Identitat des
Erfinders

Erklarung hinsichtlich der Berechtigung
des Anmelders, zum Zeitpunkt des
internationalen Anmeldedatums, ein
Patent zu beantragen und zu erhalten

1

Erklarung hinsichtlich der Berechtigung
des Anmelders, zum Zeitpunkt des
internationalen Anmeldedatums, die
Prioritat einer friiheren Anmeldung zu
beanspruchen

Erfindererklarung (nur im Hinblick auf die
Bestimmung der Vereinigten Staaten
von Amerika)

Erklarung hinsichtlich unschadlicher
Offenbarungen oder Ausnahmen von
der Neuheitsschadlichkeit
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PCT-ANTRAG

4/5

Ausdruck (Original in elektronischem Format)

Viii-2-1

Erklarung: Berechtigung, ein Patent
zu beantragen und zu erhalten
Erklarung hinsichtlich der Berechtigung
des Anmelders, zum Zeitpunkt des
internationalen Anmeldedatums, ein
Patent zu beantragen und zu erhalten
(Regeln 4.17 Ziffer ii und 51bis.1 Absatz
a Ziffer ii), fir den Fall, daB eine
Erklarung nach Regel 4.17 Ziffer iv nicht
einschlagig ist:

Name (FAMILIENNAME, Vorname)

In bezug auf diese internationale
Anmeldung

LION ENGINEERING GMBH ist kraft des
nachfolgend Aufgefihrten berechtigt,
Patent zu beantragen und zu erhalten:

ein

VII-2-1(i
i)

LION ENGINEERING GMBH ist berechtigt,
als Arbeitgeber des Erfinders,
HASELRIEDER, Wolfgang

VIIl-2-1(
i)

LION ENGINEERING GMBH ist berechtigt,
als Arbeitgeber des Erfinders,
SCHOENITZ, Martin

VII-2-1(i
i)

LION ENGINEERING GMBH ist berechtigt,
als Arbeitgeber des Erfinders, HANISCH,
Christian

VII-2-1(i
i)

LION ENGINEERING GMBH ist berechtigt,
als Arbeitgeber des Erfinders, WESTPHAL,
Bastian

341



5569-002 PCT-1

5/5
PCT-ANTRAG
Ausdruck (Original in elektronischem Format)
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Lion Engineering GmbH ‘ Anwaltsakte:
Rebenring 33 ‘ 5569-002 DE-1
38106 Braunschweig Datum:
Deutschland . 28. April 2015

Verfahren zum Behandeln gebrauchter Batterien, inshesondere wieder auf-

ladbarer Batterien und Batterie-Verarbeitungsanlage

Die ErﬁndUng betrifft ein Verfahren zum Behandeln gebrauchter Batterien, insbe-
sondere gebrauchter Lithium-Batterien, beispielsweise Lithium-lonen-Batterien,
mit den Schritten (a) Zerkleinern der Batterien, sodass Zerkleinerungsgut erhalten
wird, (b) Inaktivieren des Zerkleinerungsguts, sodass ein inaktiviertes Zerkleine-
rungsgut erhalten wird, und (c) Abfiillen des inaktivierten Zerkleinerungsguts in

einen Transportbehalter.

Gemal einem zweiten Aspekt betrifft die Erfindung eine Batterie-Verarbeitungs-
anlage zum Behandeln gebrauchter Batterien, insbesondere zum Behandeln ge-

brauchter Lithium-Batterien, mit (a) einer Z'erkleinerungseinhéit zum Zerkleinern

. der Batterien, sodass Zerkleinerungsgut erhalten wird, (b) einer Inaktivierungs-

vorrichtung zum Inaktivieren des Zerkleinerungsguts und (c) einer Abfullvorrich-
tung zum Abflllen des inaktivierten Zerkleinerungsguts in einen Transportbehal-

ter.

Aus der US 2005/0241943 A1 ist ein Verfahren zum Aufarbeiten gebrauchter Bat-
terien bekannt, bei dem die Batterien vor einem Zerkleinerungsschritt erwarmt
werden, sodass Kunststoffbestandteile der Batterien zerstért werden. Nachteilig
an einem derartigen Vorgehen ist, dass die verbleibenden Komponenten der Bat-

terien mit Abbauprodukten des Kunststoffs verunreinigt sein kénnen.

Aus der DE 10 2012 024 876 A1 ist ein System zum Uberfiihren transportkritischer

Elekirolytzellen in einen transportfahigen Zustand bekannt, bei dem die Elektro-
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lytzellen zun&achst unter lnertgas zerkleinert und danach mit einem Desaktivie-
rungspulver bestiaubt werden, um eine Selbstentziindung des elektrochemisch
aktiven Materials zu verhindern. Nachteilig daran ist, dass das entstehende Ma-
terial dennoch ein vergleichswe'ise hohes Gefdhrdungspotential besitzt und dass
das Bestaubungspulver selbst ein Explosionsrisiko darstellt und dass die 'Biidung
einer entzlindlichen und explosiven Atmosphare in dem Transportbehaélter nicht |

‘ausgeschlossen werden kann.

Der Erfindung liegt die Aufgabe zugrunde, Nachteile im Stand der Technik zu ver-

mindern.

Die Erfindung 10st das Problem durch ein gattungsgemafkes Verfahren, bet dem
das Inaktivieren zumindest auch durch Trocknen des Zerkleiherungsguts erfolgt.
Gemall einem zweiten Aspekt I6st die Erfindung das Problem durch eine gat-
tungsgemafle 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
nicht mehr oder nur noch zu vernachlassigbar kleinem Ausmall mégliéh ist. Zu-
dem bildet sich keine entziindliche oder explosive Gasphase iiber den Batte-
riefragmenten, da diesen insbesondere die organischen Karbonate des Elektroly-
ten entzogen wurden. Das Zerkleinerungsgut ist daher weitgehend inert und kann,
insbesondere dann, wenn es unter Vakuum verpackt wird, sicher transportiert

werden.

Ein weiterer Vorteil ist es, dass zum Inaktivieren des Zerkleinerungsmaterials kein
zusatzliches Material hinzugegeben werden muss. Das verringert den Aufwand
beim Aufarbeiten der Batterien, verringert das Gewicht des inaktivierten Zerklei-

nerungsguts und erhodht die Reinheit in den folgenden Trenn- und Recyclingschrit-
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ten. Insbesondere in potentiell fdlgenden hydrometallurgischen Aufarbeitungs-

schritten ist eine hohe Produktreinheit ohne Eintrag von Fremdionen vorteilhaft.

Im Rahmen der vorliegenden Beschreibung wird unter dem Trocknen insbeson-
dere das Entfernen zumindest eines Losungsmittels des Leitsalzes verstanden.
Insbesondere wird das Trocknen so durchgefliihrt, dass Kohlensauredimethylester

und/oder Kohlens&ureethyimethylester 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.

Unter einer Batterie-Verarbeitungsaniage wird insbesondere auch eine Akku-Ver-

arbeitungsanlage zum Verarbeiten von Akkumulatoren verstanden.

Unter dem Transportbehaiter wird insbesondere auch eine oder eine Transport-
verpackung verstanden. Vorzugsweise wird die Transportverpackung durch Va-
kuumverschweiRung verschlossen. Gut geeignet als Transportverpackung ist

insbesondere Aluminium-Verbundfolie.

Giunstig ist, wenn das Trocknen nach dem Zerkleinern der Batterien erfolgt. Zwar
ist es moglich uhd stellt eine Ausfihrungsform der Erﬁndung dar, dass die Batte-
rien im unzerkleinerten Zustand einem Vakuum ausgesetzi werden, sodass zu-
mindest Teile des Elektrolyten verdampfen, wobei das entstehende Gas entweder
durch ein Sicherheitsventil im Akkumulator entweicht oder die Batterie durch die
Druckdifferenz zwischen der dulleren Umgebung und dem Innendruck zerstért
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 Bestandieilen

der Batterien verbunden vorliegt, kann dieses Vorgehen jedoch zeitintensiv sein.
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Es ist daher oft glinstiger und stelit eine bevorzugte Ausfihrungsform der Erfin-
dung dar, dass die Batterien -mechanisch zerkleinert werden, beispielsweise
durch Schneiden, Scheren, Pralleinwirkung, Zertrennen und/oder Quetschen. So

steht fur den Stoffibergang in die Gasphase eine gréRere Grenzflache zur Verfa-

gung.

Das Trocknen kann beispielsweise durch Vakuumtrocknung, Kontakttrocknung,
Konvektionstrocknung und/oder Strahlungstrocknung erfolgen. Giinstig ist es,
wenn das Trocknen unter Rihren und/oder Umwalzen des Zerkleinerungsguts er-

folgt.

Vor dem Zerkleinern werden die gebrauchten Batterien vorzugsweise demontiert.
Das heilt, dass groflere Batteriesysteme in ihre kleineren Unterbausteine, die.
Module oder Stacks, demontiert Werden oder sogar die Zellen, die das elektro-
chemisch wirksame Material enthalten, von der Ansteuerelektronik getrennt wer-
den. Die Ansteuerelektronik umfasst beispiélsweise Halbleiterbauelemente

und/oder Sensoren und dient der Ladesteuerung der Batterien.

Gemaéal einer bevorzugten Ausfihrungsform erfolgt das Trocknen unter Vakuum.

Vorzugweise ist das Vakuum so grof3 gewahit, dass der Dampfdruck von Kohlen-
sduredimethylester bei 80°C, insbesondere bei 70°C, unterschritten wird. Giinstig .
ist es, wenn das Trocknen unter einem Druck von héchstens 300 hPa, insbeson-
dere hochstens 100 hPa erfolgt. Bei so niedrigen Dricken verdampfen wesentli-
che Bestandteile der meisten Elektrolyten, insbesondere Kohlensauredimethyles-
ter und Kohlensaureethyimethylester, bereits bei Temperatureh von weniger als
80°. Niedrige Temperaturen haben den Vorteil, dass die Bildung von Fluorwas-
serstoff behindert wird. Fluorwasserstoff stellt eine potentielle Gefahrdung fir die
Batterie-Verarbeitungsanlage sowie die Umgebung dar. Es ist daher glinstig, das

Entstehen von Fluorwasserstoff zu verhindern.

Gunstig ist es, wenn das Trocknen unter einer Atmosphdare erfolgt, in der der
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Wasser-Partialdruck kleiner ist als 50 Pa, insbesondere kleiner als 10 Pa. Ein
geringer Wasser-Partialdruck fithrt zu einer geringen Reaktionsrate von Lithium-
Vverbindungen: zu Lithium-Hydroxid und damit zu nur geringer Wasserstoff-Ent-
wicklung. Das verhindert die Bildung von ziindfahigen Wasserstoff-Sauerstoff-Ge- .

mischen und tragt zur Anlagensicherheit bei.

Gunstig ist es zudem, wenn der Sauerstoff-Partialdruck hdchsfens 10 Millibar,
insbesondere hdchstens 5 Millibar betragt. Die Reaktion von Sauerstoff mit oxi-
dierbaren Bestandteilen der Battérien wird so weitgehend unterdriickt. Es ist még-
lich, den niedrigen Sauerstoff-Partialdruck durch einen geringen Druck beim
Trocknen zu erreichen. Alternativ oder zusatzlich kann das Trocknen in einer

Inertgas-Atmosphare erfoigen.

Bevorngt ist ein Verfahren, bei dem das Trocknen des Zerkleinerungsguts be-
endet wird, bevor sich ein entzindliches qder explosives Gasgemisch Uber dem
abgefillten Zerkleinerungsgut biidet und/oder bevor das Zerkleinerungsgut so
trocken ist, dass sich wahrend der Weiterverarbeitung ein entzﬂndlic’hes cder

explosives Gasgemisch ergibt.

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 kieiner als ein Schwel-
lenwert, wobei der Schwel-lenwert'éo gewahlt ist, dass die Zellspannung bei Un-
terschreiten dieses Schwellenwerts auf héchstens ein Viertel abgesunken ist. Die-
ser Schwellenwert wird beispielsweise dadurch bestimmt, dass die Zellenspan-
nung einer Batterie in Abhangigkeit vom Elektrolytgehalt bestimmt wird. Kurz vor
dem Erreichen des Schwellenwerts bricht die Zellspannung zusammen, das heif}t,

dass sie um zumindest 75% absinkt. Ist der Schwellenwert unterschritten, enthalt

“die Batterie so wenig Elektrolyt, dass in guter Naherung keine elektrochemische

Reaktion mehr moglich ist.
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Vorzugsweise wird das Zerkleinerungsvgut so lange getrocknet, dass eine Menge
von 50 kg an Zerkleinerungsmaterial, das kompaktiert in einem 50-Liter-Fass ent-
halten ist, keine oder eine nur so geringe Warmeentwickiung zeigt, dass ein ther-
misches Durchgehen, also eine thermisch induzierte Kettenreaktion, fir zumin-
dest zwei Monate ausgeschlossen ist und dass eine etwaige Wasserstoff-Ent-
wicklung zudem so gering ausgebildet ist, dass nach zwei Wochen kein Uberdruck

entsteht, wenn zu Beginn ein Unterdruck von 500 hPa herrscht.

Gunstig ist es, wenn das Zerkleinerungsgut so lange getrocknet wird, bis der
Elektrolytgehalt an organischen Komponenten, die bei 80°C flichtig sind, héchs-

ten 3 Gew.-%, hdchstens insbesondere 2 Gew.-% betragt.

Vorzugsweise wird das Trocknen so lange durchgefiihrt, dass der akkumulierte
Gehalt an organischen Karbonaten aus dem Elektrolyten, die bei 80°C fllchtig

sind, in der Atmosphdre tGber dem Zerkleinerungsgut 3 Vol.-% unterschreitet.

Insbesondere wird das Trocknen so lange durchgeﬁjhrt,.bis der Gehalt an Koh-
lensduredimethylester 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
wird insbesondere verstanden, dass zwischen dem Begi«nn des Zerkleinerns der
Batterien und dem Zeitpunkt, zu dem zumindest' ein Teil des dadurch entstande-
nen Zerkleinerungsguts anfangt zu Trocknen, hdchstens fiinf Minuten betragt, ins-
besondere hdchstens eine Minute. Durch die schnelle Trocknung nach dem Zer-
kleinern wird die .Masse an Material klein gehalten, die potentiell elektrochemisch.
reagieren kdnnte, zudem wird die elektrochemische Reaktionszeit potentieller
exothermer Reaktionen klein gehalten. Das senkt das Risiko fur die Anlage und

die Umgebung.
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Besonders gunstig ist es, wenn das Vakuum mittels einer Strahlpumpe erzeugt
wird. Strahlpumpen sind, insbesondere bei geeigneter Wahli des Strahlmediuh’xs,
weitgehend unempfindlich gegén aggressive abzupumpende Gase. Gunstig ist
es, wenn das Strahimedium, das eine Flussigkeit ist, einen pH-Wert von zumin-
dest 8, insbesondere von zumindest 9, beispielsweise zumindest 12, hat. In die-
sem Fall kdnnen sich unerwtinschte Bestandteile des Gases, das abgepumpt
wird, 2ersetzen oder zu weniger schadlichen Substanzen reagieren. So kann bei-
spielsweise Kohlensauredimethylester und/oder Kohlensdureethylmethylester
durch einé 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 dés Strahlenmedium eine Fluor fadllende Substanz. Bei-
spiélsweise kann das Strahlenmedium Natriumkarbonat oder Kalziumkarbonat
e,nthalten‘. 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 kénnen.

Vorzugsweise erfolgt das Trocknen bei einer Temperatur von héchstens 80°. In
diesem Fall entsteht kaum Fluorwasserstoff. Das erhéht die Lebensdauer der Bat-

terie-Verarbeitungsaniage und verringert die Umweltgefahrdung.

Gemal einer bevorzugten Ausfihrungsform umfasst das Verfahren die .Schritte
des Kondensierens von Bestandteilen des Elektrolyten durch Abkihlen und/oder

Druckerhdhen, sodass ein Elektrolytkondensat entsteht. Beispielsweise wird das

'Ko_ndensieren an einer Stelle durchgefithrt, die bezuglich des Gasflusses zwi-

schen dem Trockner und der Vékuumpumpe liegt. Vom Trockner kommende

Gase mussen daher in diesem Fall zundchst einen Kondensator passieren, bevor
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sie zur Vakuumpumpe gelangen kdnnen. Das fuhrt dazu, dass gasférmiger Elek-
trolyt, der in dem Gas vorliegt, das_beim Trocknen entsteht, zumindest zu einem
Uberwiegenden Teil im Kondensator abgeschieden wird, bevor das verbleibende
Gas zur Pumpe gelangt. So kann Elektrolyt zuriickgewonnen werden. Zudem ver-
ringert sich der Gasstrom durch die Vakuumpumpe, was deren Lebensdauer ver-

langert und deren Energieverbrauch reduziert.

Gemal einer bevorzugten Ausfiihrungsform umfasst das Verfahren alternativ den
Schritt der Gasreinigung durch Adsoption der flichtigen organischen Bestandteile

an einem Aktlivkohlfilter vor oder néch der Verdichtereinheit.

Vorzugsweise umfasst das erfindungsgemaRe 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 erfoi-
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 erfindungsgemafie Verfahren den Schritt eines Trock-
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 Uberwiegenden Teil zersetzt. Gunstig ist es, wenn dieser
Trocknungsschritt, der auch als Hochtemperatur~Trooknen bezeichnet werden
kann, raumlich getrennt von einem ersten, oben beschriebenen Trocknungsschritt

durchgefihrt wird. Der letztgenannte Trocknungsschritt kann auch als Niedertem-

‘peratur-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 méglich,
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dass das HOchtemperatur-Trocknen und das Niedertemperatur-Trocknen bei un-

terschiedlichen Driicken erfolgt. Beispielsweise kann das Hochfemperatur—Trock—

" nen bei Normaldruck erfolgen.

Unter dem Aktivmaterial wird der Stoff verstanden, der beim Betrieb der Batterien
elektrochemisch reagiert. Unter dem Trager fiir das Aktivmaterial wird insbeson-
dere eine Tragerfolie verstanden, auf der das Aktivmaterial in Form von Partikeln
aufgebrachi 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 Tréager verbindet, beispielsweise enthélt der Binder Polyvi-

nylidenfluorid.

Glinstigist es, wenn beim Zerkleinern der Batterien flissiger Stickstoff zugegében

‘wird. Das kuhit die Batterien, die Zerkleinerungsmaschine und das Zerkleine-

rungsgut und verdrangt zudem Sauerstoff und Wasserdampf aus der Atmosphaére.

Ginstig ist es, wenn das Zefkleinern bei dem Wasserdampf-Partialdruck von
héchstens 20 Pa und/oder einem Sauerstoff-Partial von héchstens 40 hPa, ins-

besondere hdéchstens 15 hPa erfolgt. ‘

Gemaf einer bevorzugten Austhrungsfbrm umfasst das Verfahren die 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-
ben, sodass eine Aktivmaterialfraktion und eine Tragerfaktion entstehen, und ei-
nes getrennten Verpackens von Aktivmaterialfraktion und Tragerfraktion in jewei-
lige Transportbehéltnisse. Gunstig ist es, wenn diese Transportbehaltnisse luft-
dicht ausgebildet sind. Durch das Trennen von Aktivmaterialfraktion und Trager-
fraktion ist ein Transportin der Regel ohne Genehmigungen moglich. Ein weiterer
Vorteil ist, dass derartig getrennte Fraktionen n'ur eine geringe Gefahrdung dar-

stellen.
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In 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

transportiert werden kann.

Gunstig ist es, wenn die Trockenvorrichtung ein Rihrwerkzeug aufweist, bei-
spielsweise einen Ankerriihrer oder einen Stabrihrer, dessen Rihrstdbe quer zu
einer Ruhrwelle angebracht sein kénnen. Alternativ oder zusétzlich ist das Rihr-

werkzeug ein externes Rihrwerkzeug, das den Trockner als Ganzes bewegt.

Vorzugsweise besitzt die Batterie-Verarbeitungsanlage eine Vakuumanlage, die
mit der Trockenvorrichtung zum Erzeugen eines Vakuums in der Trdckenvdrriéh-
tung verbunden ist. Besonders gunstig ist es, wenn auch die Vakuumanlage im
Standard-Container angeordnet ist. Bei dem Standard-Container handelt es sich
vorzugweise um einen 40-Ful-Container. Beispielweise umfasst die Vakuuman-
lage eine Strahlpumpe, bei der ein Strahlmedium zum Erzeugen des Unterdrucks

verwendet wird.

Vorzugsweise umfasst die Batterie-Verarbeitungsanlage eine Hartmetallabtrenn-
vorrichtung und/oder eine Leichtfraktionabtrennvorrichtung , eine Separiervorrich-
tung, insbesondere eine Klassiervorrichtung, zum Separieren von Aktivmaterial .
vom Trager, insbesondere durch eine zweite Zerkieinerungsstufe und/oder Luft-
strahlsieben, sodass eine Aktivmaterialfraktion und eine Tragerfraktion entsteht,
und eine Vzweite Abfillvorrichtung zum getrennten Abfillen von Aktivmaterialfrak-
tion und Tragerfraktion. Gunstig ist es, wenn diese Abfiullvorrichtung zum Abflilen

unter Unterdruck und/oder unter Inertgas ausgebildet ist.
Unter einer Hartmetallabtrennvorrichtung wird insbesondere eine Vorrichtung zur

Abtrennung von Fragmenten peripherer Bestandteile des Betriebssystems,‘ der

Batteriezellhtille 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 glinstig ist, wenn die Luft im Kreislauf .
gefuhrt wird. Das reduziert die Staubexposition der Umwelt mit gesundheits-

schidlichem Staub.

Vorzugsweise sind die zweite Abflillvorrichtung und die Separiervorrichtungen in
einem gemeinsamen Standard-Container angeordnet, beispielsweise im oben be-
schrieben ersten Standard-Container, oder einem zweiten Standard-Container.

Gi’mstig ist es, wenn der Container staubdicht gekapselt ist.
Vorzugsweise umfasst die Batterie-Verarbeitungsanlage eine Schieuse zwischen
der Zerkleinerungseinheit und der Inaktivierungsvorrichtung. Beispielsweise han-

delt es sich um eine Zellenradschleuse.

Im Folgenden wird die Erfindung anhand der beigéfugten Zeichnungen naher er-

lautert. Dabei zeigt
Figur 1 ein Ablaufdiagramm eines erfindungsgemaifien V_erfahrens,-

Figur 2 einen Querschnitt durcH eine erfindungsgeméaifle Batterie-Verarbei-

tungsanltage und

Figur 3 einen Querschnitt durch weitere, optionale Bestandteile einer erfin-

dungsgeméilien Battérie-Verarbeitungsanlage.
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Figur 1 zeigt das Ablaufdiagramm eines erfindungsgeméfien Verfahrens. Zu-

" nadchst werden Batterien 10.1, 10.2, ..., insbesondere Batteriesysteme bestehend

aus mehreren Batteriemodulen oder Bafteriestacks, welche wiederum aus meh-
reren Batteriezellen bestehen, in einer Entladeeinheit 12 entladeh. Danach folgt
an einer Demontages_tation-14 die Demonfage der Batterien 10, wenn die'se er-
forderliche ist, weil die Batteriesysteme ansonsten aus geometrischen oder gra-
vimetrischen Griinden nicht in die Zerkleinerungseinheit beférdert werden kén-
nen. Dazu werden die Batteriesysteme gedsffnet und soweit demontiert, dass die
Module/Stacks einzeln entfernt werden kénnen. Gegebenenfalls kénnen auch die
Zellen von der Ansteuerelektronik getrennt werden. Die entstehenden Unterein-
heiten (Module/Stacks) und/oder Zellen 16.1, 16.2, ... werden einer Zerkleine-
rungseinheit 18 zugefuhrt, die beispielsweise eine Rotorschere mit einem Rotor
und einen mit Statqren oder mehreren Rotoren, oder eine Schneidmiihle 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 flussiger Stickstoff aus einer FIUssigstickstoffquellé 19 zugedust wer-
den. Bei dem Schutzgas kann es sich beispielsweise um Stickstoff, ein Edelgas,
Kohlendioxid, Lachgas oder ein sonstiges, vorzugweise nicht giftiges Gas han-

dein.

Beim Zerkleinern entsteht Zerk!einerungsgui 24, das einer Inaktivierungsvorrich-

_tung in Form einer Trockenvorrichtung 26 zugefiihrt wird. Zwischen der Zerklei-

nerungseinheit 18 und der Trockenvorrichtung 26 ist eine Schieuse 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

Vakuumpumpe 30 aufweist und ein Vakuum erzeugt. In der Trockenvorrichtung

26 herrscht ein Druck p2s von p2s = 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 einé Vorrichtung verstanden wird, die ein
Vakuum erzeugt. Es istl dabei méglich und bévorzugt, nicht aber‘ notwendig, dass
die Vakuumpumpe gleichzeitig als Verdichter wirkt, so dass von ihr Gas unter

einem Druck abgegeben wird, der gréRer ist als der Umgebungsdruck.

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
verdichtet. -Alternativ oder zusatzlich kann die Vakuumanlage 29 eine Strahl-
pumpe aufweisen, bei der ein Strahimedium in Form einer Flussigkeit mit hoher
Geschwindigkeit durch Venturi-Dise geleitet wird. Das Strahimedium ist alkalisch
und hat einen pH-Wert von zumindest pH 13 und ist beispielsweise eine 10%ige -

Kaliumhydroxidiésung.

Die Vakuumanlage 29 umfasst eine Gasreinigungsvorrichtung 32, die zwischen
der Trockenvorrichtung 26 und der Vakuumpumpe 30 angeordnet ist und die im
vorliegenden Fall Qinen Kondensator 34 und/oder einen Aktivkohlefilter 36 um-
fasst. Der Kondensator wird bei einer Temperatur von -10 °C betrieben, so dass
Kohlensauredimethylester und Kohlensdureethylmethylester kondensieren und in
einen Kondensatbehalter 38 abgegebeﬁ werden kénnen. Zudem wird etwaig vor-
handenes Wasser ausgefroren. Ein Steuerventil 40 ist ausgebildet zum Offnen,
wenn der Druck pzs zu groft wird und zum Zufahren, wenn der Druck p2s zu klein

wird, das heil’t, dass ein vorgegebener Schwellenwert unterschritten wird.

Vorzugsweise ist das Trocknungsgut wahrend der Trocknung bewegt. Dies kann
beispielsweise durch langsames Rihren mit einem Ruhrwerkzeug 41, wie einem
Ankerrihrer oder einem Stabrilhrer mit senkrecht zur Rihrwelle angebrachten

Staben passieren. Alternativ durch einen bewegten Trocknungsbehalter.

Durch das Trocknen des Zerkieinerungsguts entsteht inaktiviertes Zerkleine-
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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 Transportbehéaiter 46 ist vorzugsweise gas-

dicht. Es ist méglich, nicht aber notwendig, dass der Transportbehélter 46 vor

‘dem Abtransport mit Inertgas aufgefullt wird, so dass er unter Normaldruck steht.

Alternativ ist es auch mdglich, dass der Transportbehalter unter Vakuum ver-
schlossen und transportiert wird. Es ist moglich, dass alternativ zum Transport-
behalter eine vakuumverschweildte Folie, beispielsweise eine Aluminiumverbund-

folie, gewahlt wird.

Uber eine Spiilleitung 48 wird der Zerkleinerungseinheit 18 Schutzgas 20 von der
Vakuumpumpe'30 zugefuhrt. Arbeitet die Vakuumpumpe 30 wie im vorliegenden
Fall, der eine bevorzugte Ausfihrungsform darstellt, zudem als Kompressor, kann
das Schutzgas auf eine Druckgasflasche 50 gezogen werden. Alternativ oder zu-
satzlich kann das Schutzgas 20, gegebenenfalls nach zuséatzlicher Reinigung, in

die Umgebung abgegeben werden. .

Figur 2 zeigt schematisch einen Querschnitt durch eine erfindungsgeméile Batte-
rie-Verarbeitungsanlage 52, die einen Standard-Container 54 aufweist, in dem die
Zerkleinerungseinheit 18, die Trockenvorrichtung 26 und die Abflllvorrichtung 44
angeordnet sind. Hinter der Zerkleinerungseinheit 18 ist ein erster gasdichter Fér-
derer 56 angeordnet, der beispielsweise eine Férderschnecken oder einen Rohr-
kettenfoérderer umfasst. Der erste Forderer 56 fﬁrdert das Zerkleinerungsgut 24
zur Trockenvorrichtung 26, die mit der in Figur 2 nicht sichtbaren Vakuum-Erzeu-
gungsvorrichtung verbunden ist. In Materialstromrichtung hinter der Trockenvor-
richtung 26 ist ein zweiter Forderer 5\8' angeordnet, der vorzugsweise ebenfalls
gasdicht auégebildet ist und eine Forderschnecke oder einen Rohrketfenférderer
enthalten kann. Der zweite Forderer fordert das inaktivierte Zerkleinerungsgut 42

zur Abfallvorrichtung 44.
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Figur 3 zeigt optionale, in der vorliegenden Ausfiihrungsform vorhandene Einhei-
ten der erfindungsgemé&fen 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
Transportbehalter 46 inaktiviertes' Zerkleinerungsgut 42 entnommen werden
kann. Der Aufschlussz_erkleinerer 60 erzeugt Aufschlussmaterial 66, das dem
Sichter 62 zugefuhrt wird. Es kanﬁ 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 enthélt, wobei eine Rotorumfangsge-
schwindigkeit groker ist als 1 m/s, vorzugsweise grofler als 10 m/s. Dieser Zer-
kleinerer zerkleinert das Zerkleinerungsmaterial und beansprucht es mechanisch
so, dass sich die elektrochemisch aktive Beschichtung mindestens teilweise vom
Trager lost. Das Vorhandensein eines solchen Zerkleinerer ist ein atlgemeines

bevorzugtes Merkmal einer erfindungsgemafen Batterie-Verarbeitungsanlage.

Im Sichter entstehen eine Leichtfraktion mit Separatorfolie und feinem Beschich-
tungsmaterial und eine Schwergutfraktion mit Tragerfolien (Aluminium- und Kup-
fer) mit gréfRerem leicht anhaftender Beschichtung. Beide Fraktionen werden auf
jeweils ein Sieb zur weiteren Trennung in Beschichtung und Separatorfolie bezie- .
hungsweise Beschichtung und Metalifolien gegeben_ Die entstehenden Fraktio-

nen werden getrennt weiter verarbeitet.

Das Aufschlussmaterial 66 wird dem Sichter 62 mittels einem dritten Forderer 68
zugef[}hrt. Ein vierter Forderer 70 fuhrt gesichtetes Material 72, insbesondere das
Material der Leichtfraktion, das den Sichter 62 verlésst, einer Klassiervorrichtung
74 zu. Die Klassiervorriéhtung 74 umfasst vorzugéweise ein Luftstrahlsieb, das
gleichzeitig als Trennvorrichtung zum Trennen des Aktivmaterials von dem Trager

fungiert. Durch das Trennen entsteht eine Aktivmaterialfraktion 76, die in ein

360



e AR

5569-002 DE-1 AN Seite 16

Gramm, Lins & Partner

Patent- und Rechtsanwaltssozietit GbR

Transportbehé‘xltnis 78 abgefullt wird.

Es entsteht zudem eine Trégerfraktion 80, die in der vorliegenden Ausfuhrungs-
 form mit einem fanften Férderer 82 einer Abfllleinheit 84 zugefahrt wird, die die
- Tragerfraktion 80 in einen Behélter 86 fillt. Die Abfiilleinheit 84 ist zusammen mit

einer zweiten Abfiilleinheit 88 Teil einer zweiten Abfullvorrichtung.
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Bezugsleistenliste

10  Batterie

12 Entladeeinheit 50 Druckgasflasche _

14 Demotagesstation » 52 Batterie-Verarbeitungsanlage
16 Zelle | 54  Standard-Container

18 Zerkieinerungseinheit _ 56 erster Forderer

19 FIUssigstickstbffq uelle 58 zweiter Forderer - -

20 Schutzgas
22  Schutzgasflasche

60 - Aufschlusszerkleinerer

62  Sichter
24 Zerkleinerungsgut ) 64 Transportbehalter-
26 Trockenvorrichtung Entleervorrichtung
28 Schleuse 66 Aufschiussmaterial
29 Vakuumanlage 68 dritter Forderer
30 Vakuumpumpe 70 vierter Forderer
31 Gas 72 gesichtetes Material
32 Gasreinigungsvorrichtung _ 74 Klassiervorrichtung
34 Kondensator ‘ 76 Aktivmaterialfraktion
_ 36 Aktivkohlefilter 78 Transportbehaltnis
. 38 Kondensatbehalter ' .
v . 80 Tragerfraktion
' 40  Steuerventil ' 82 funfter Forderer
41  Ruhrwerkzeug 84  Abfulleinheit
42 inaktives Zerkleinerungsgut 86 Behalter
44 Abfillvorrichtung ' 88 zweite Abfilleinheit

46 Transportbehélter
48 Spilleitung p  Druck
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Patentanspriiche:

1. Verfahren zum Behandeln gebrauchfer Batterien (10), insbesondere
) Lithium-Batterien, mit den Schritten: ‘
(a) Zerkleinern der Batterien (10), sodass Zerkleinerungsgut (24) erhalten

wird,

(b) Inaktivieren des Zerkleinerungsguts (24), sodass ein inakliviertes Zer-
kleinerungsgut (42) erhalten wird, und

10 (cj Abfilllen des inaktivierten Zerkleinerungsguts (42) in einen Transport-
behalter (46),

dadurch gekennzeichnet, dass

(d) das Inaktivieren durch Trocknen des Zerkleinerungsguts (24) erfolgt.
15 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das Trocknen
unter Vakuum erfolgt.

3. Verfahren nach einem der vorstehenden Anspriiche, dadurch gekennzeich-
.' net, dass das Zerkleinefungsgut (24) solange getrocknet wird, bis ein Elekt-

20 rolytgehalt so klein ist, dass eine elektrochemische Reaktion unmdglich ist.

4. Verfahren nach einem der vorstehenden Anspriche, 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.

363



15

20

25

30

ey

5569-002DE-1 {:;f:"“\ Seite 2

Gramm, Lins & Partner

Patent- und Rechtsanwaltssozietit GbR

Verfahren nach einem der vorstehenden Anspriiche, gekennzeichnet durch

" die Schritte:

(e) Entnehmen des Zerkleinerungsguts (24) aus dem Transportbehél-
ter (46), |

(fy Abtrennen von Hartteilen und/oder
Separieren von Aktivmaterial vom Tréger, 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 Tragerfrakti-

on (80) in Transportbehé&ltnisse (78).

Batterie—Verarbeitungsanlage zum Behandeln gebrauchter Batterien, insbe-

sondere Lithium-Batterien, mit:

(a) einer Zérkleinerungseinheit (18) zum Zerkleinern der Batterien (10),
sodass Zerkleinerungsgut (24) erhalten wird,

(b)j einer Inaktivierungsvorrichtung (26) zum Inaktivieren des Zerkleine-
rungsguts ‘(24)‘und _

(c)  einer Abfullvorrichtung (44) zum Abfulllen des inaktivierten Zerkleine-
rungsguts (24) in einen Transportbehélter (46),

dadurch gekennzeichnet, dass

(d) die Inaktivierungsvorrichtung eine Trockenvorrichtung (26) umfasst.

Batterie-Verarbeitungsanlage nach Anspruch 6, dadurch gekennzeichnet, |
dass '
die Zerkleinerungseinheit und die Trockenvorrichtung (26) in einem Stan-

dard-Container (54) angeordnet sind.
Batterie-Verarbeitungsanlage nach Anspruch 6 oder 7, gekennzeichnet

durch eine Vakuumaniage, die mit der Trockenvorrichtung (26) zum Erzeu-

gen eines Vakuums in der Trockenvorrichtung (26) verbunden ist.
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9. Batterie-Verarbeitungsanlage nach An‘spruch-B, dadurch gekennzeichnet,
dass B
- die Vakuumanlage (29) eine Strahlpumpe mit einem Strahlmedium ufn-
5 fasst, |
- das Strahlmedium im Kreis gefuihrt ist und
- vdas Strahimedium eine mit Fluorwasserstoff reagierende Substanz ent-
halt

Batterie-Verarbeitungsanlage nach einem der Anspriiche 6 bis 9, gekenn-

zeichnet durch

eine Hartrﬁetailabtrennvorrichtung und/oder eine Leichtfraktionsabtrenn-

vorrichtung,
- eine Separiervorrichtung, insbesondere eine Klassiervorrichtung (74),
15 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 Abfullen von Aktivma-

20 terialfraktion (76) und Tragerfraktion (80), insbesondere Aluminium- und

.} Kupferfolien.

PL/be
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Rebenring 33 © 5569-002 DE-1
38106 Braunschweig : Datum:
Deutschland 28. April 2015
Zu‘sammenfassung

Die Erfindung betrifft ein Verfahren zum Behandein gebrauchter Batterien (10),
insbesondere Lithium-Batterien,.mit den ‘Schritten: Zerkleinern der Batterien
(10), sodass Zerkleinerungsgut (24) erhalten wird, Inaktivieren des Zerkleine-
rungsguts (24), sodass ein inaktiviertes Zerkleinerungsgut (42) erhalten wird,
und Abflllen des inaktivierten Zerkleinerungsguts (42) in einen Transportbehal-
ter (46). Erfindungsgemé& ist vorgesehen, dass das Inaktivieren durch Trocknen

des Zerkleineruhgsguts (24) erfolgt.

Figur 1
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(54) Bezeichnung : VERFAHREN ZUM BEHANDELN GEBRAUCHTER BATTERIEN, INSBESONDERE WIEDER
AUFLADBARER BATTERIEN UND BATTERIE-VERARBEITUNGSANLAGE

Fig. 2

(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 comminuted 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). Tt 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 an electrolyte content is so low that an electrochemical reaction is not possible.

(57) Zusammenfassung:
[Fortsetzung auf der nichsten Seite]
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Veriffentlicht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Die Erfindung betrifft ein Verfahren zum Behandeln gebrauchter Batterien (10), insbesondere Lithium-Batterien, mit den
Schritten: Zerkleinern der Batterien (10), sodass Zerkleinerungsgut (24) erhalten wird, Inaktivieren des Zerkleine- rungsguts (24),
sodass ein inaktiviertes Zerkleinerungsgut (42) erhalten wird, und Abfiillen des inaktivierten Zerkleinerungsguts (42) in einen
Transportbehél- ter (46). Erfindungsgemél ist vorgesehen, dass das Inaktivieren durch Trocknen des Zerkleinerungsguts (24)
ertolgt und das Zerkleinerungsgut (24) solange ge- trocknet wird, bis ein Elektrolytgehalt so klein ist, dass eine elektrochemische
Reaktion unmdaglich 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-
besondere gebrauchter Lithium-Batterien, beispielsweise Lithium-lonen-Batte-
rien, mit den Schritten (a) Zerkleinern der Batterien, sodass Zerkleinerungsgut
erhalten wird, (b) Inaktivieren des Zerkleinerungsguts, sodass ein inaktiviertes
Zerkleinerungsgut erhalten wird, und (c) Abfullen des inaktivierten Zerkleine-

rungsguts in einen Transportbehalter.

Gemal 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 Inaktivierungs-
vorrichtung zum Inaktivieren des Zerkleinerungsguts und (c) einer Abflllvorrich-
tung zum Abflllen des inaktivierten Zerkleinerungsguts in einen Transportbehal-
ter.

Aus der US 2005/0241943 A1 ist ein Verfahren zum Aufarbeiten gebrauchter
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.

Aus der DE 10 2012 024 876 A1 ist ein System zum Uberfiihren transportkriti-
scher Elektrolytzellen zunachst unter Inertgas zerkleinert und danach mit einem
Desaktivierungspulver bestaubt werden, um eine Selbstentzindung des elektro-
chemisch aktiven Materials zu verhindern. Nachteilig daran ist, dass das entste-
hende Material dennoch ein vergleichsweise hohes Gefahrdungspotential besitzt
und dass das Bestaubungspulver selbst ein Explosionsrisiko darstellt und dass
die Bildung einer entzindlichen und explosiven Atmosphare in dem Transport-

behalter nicht ausgeschlossen werden kann.
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Aus der DE 10 2011 110 083 A1 ist ein Verfahren zum Wiedergewinnen von Ak-
tivmaterial aus einer galvanischen Zelle bekannt, bei dem die galvanischen Zel-
len zunachst mechanisch zerkleinert, dann vorgetrocknet und nachfolgend ge-
sichtet werden. Schlie3lich wird der Binder in einem Ofen zersetzt. Eine derar-
tige Vorrichtung eignet sich sehr gut zum effizienten Recyceln gréRerer Mengen
von galvanischen Elementen. FUr den Teillast-Betrieb ist diese Anlage jedoch

vergleichsweise komplex aufgebaut.

Der Erfindung liegt die Aufgabe zugrunde, Nachteile im Stand der Technik zu

vermindern.

Die Erfindung I8st das Problem durch ein gattungsgemafes Verfahren, bei dem
das Inaktivieren zumindest auch durch Trocknen des Zerkleinerungsguts erfolgt.
Gemalf einem zweiten Aspekt I6st die Erfindung das Problem durch eine gat-
tungsgemalie Batterie-Verarbeitungsanlage, bei der die Aktivierungsvorrichtung
eine Trocknungsvorrichtung umfasst.

Vorteilhaft an der Erfindung ist, dass durch das Trocknen dem Zerkleinerungs-
gut so viel Elektrolyt entzogen werden kann, dass eine elektrochemische Reak-
tion nicht mehr oder nur noch zu vernachlassigbar kleinem Ausmal: maoglich ist.
Zudem bildet sich keine entzliindliche oder explosive Gasphase lber den Batte-
riefragmenten, da diesen insbesondere die organischen Karbonate des Elektro-
lyten entzogen wurden. Das Zerkleinerungsgut ist daher weitgehend inert und
kann, insbesondere dann, wenn es unter Vakuum verpackt wird, sicher transpor-

tiert werden.

Ein weiterer Vorteil ist es, dass zum Inaktivieren des Zerkleinerungsmaterials
kein zusatzliches Material hinzugegeben werden muss. Das verringert den Auf-
wand beim Aufarbeiten der Batterien, verringert das Gewicht des inaktivierten
Zerkleinerungsguts und erhoht die Reinheit in den folgenden Trenn- und Recyc-
lingschritten. Insbesondere in potentiell folgenden hydrometallurgischen Aufar-

beitungsschritten ist eine hohe Produktreinheit ohne Eintrag von 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,
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-
gelGste, selbstverstarkend fortschreitende Warmeentwicklung kommen kann.

Im Rahmen der vorliegenden Beschreibung wird unter dem Trocknen insbeson-
dere das Entfernen zumindest eines LOosungsmittels des Leitsalzes verstanden.
Insbesondere wird das Trocknen so durchgeflhrt, 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.

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-
kuumverschweillung 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 Ausfuhrungsform der Erfindung dar, dass die
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 aueren Umgebung und dem Innendruck
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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-
intensiv sein. Es ist daher oft glinstiger und stellt eine bevorzugte Ausflhrungs-
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 groliere
Grenzflache zur Verfligung.

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 heil3t, dass groRere 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
werden. Die Ansteuerelektronik umfasst beispielsweise Halbleiterbauelemente

und/oder Sensoren und dient der Ladesteuerung der Batterien.

Gemal einer bevorzugten Ausfuhrungsform erfolgt das Trocknen unter Vakuum.
Vorzugweise ist das Vakuum so groft gewahlt, dass der Dampfdruck von Koh-
lensduredimethylester bei 80°C, insbesondere bei 70°C, unterschritten wird.
Glulnstig ist es, wenn das Trocknen unter einem Druck von héchstens 300 hPa,
insbesondere hochstens 100 hPa erfolgt. Bei so niedrigen Driucken verdampfen
wesentliche Bestandteile der meisten Elektrolyten, insbesondere Kohlensauredi-
methylester und Kohlensaureethylmethylester, bereits bei Temperaturen von
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 glnstig, 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
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 erhéht wird und erfasst wird, wann es zu ei-
nem Masseverlust, insbesondere durch Gasentwicklung aufgrund einer Zerset-
zung des Binders, kommt und das angegebene Kriterium erfullt ist. Gegebenen-
falls muss der Versuch mit jeweils einer neuen Probe an Zerkleinerungsgut bei
jeweils erhéhter 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
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 zindfahigen Wasserstoff-Sauerstoff-

Gemischen und tragt zur Anlagensicherheit bei.

Gulnstig ist es zudem, wenn der Sauerstoff-Partialdruck héchstens 10 Millibar,
insbesondere hochstens 5 Millibar betragt. Die Reaktion von Sauerstoff mit oxi-
dierbaren Bestandteilen der Batterien wird so weitgehend unterdrickt. Es ist
maoglich, den niedrigen Sauerstoff-Partialdruck durch einen geringen Druck beim
Trocknen zu erreichen. Alternativ oder zusatzlich kann das Trocknen in einer

Inertgas-Atmosphare erfolgen.

Bevorzugt ist ein Verfahren, bei dem das Trocknen des Zerkleinerungsguts erst
beendet wird, wenn sich nach Beenden des Trocknens kein entzindliches oder
explosives Gasgemisch uber dem abgefullten Zerkleinerungsgut mehr bilden
kann und/oder wenn das Zerkleinerungsgut so trocken ist, dass sich im Trans-
portbehalter oder wahrend der Weiterverarbeitung ein entzindliches 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 entzindliches oder ex-
plosives Gasgemisch Uber dem abgeflllten 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-
rungsgut geflllt 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 durchgefluhrt werden. Die Vorversuche wer-
den so lange wiederholt, bis eine Trocknungsdauer und/oder ein Trocknungs-
druck ermittelt ist, bei der das Merkmal bei einem Testsatz von drei Transport-
behalter flr alle drei Transportbehalter erflllt ist.

Vorzugsweise wird das Zerkleinerungsgut so lange getrocknet, bis ein Elektro-
lytgehalt 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 hdchstens ein Viertel abgesunken ist.
Dieser Schwellenwert wird beispielsweise dadurch bestimmt, dass die Zellen-
spannung einer Batterie in Abhangigkeit vom Elektrolytgehalt bestimmt wird.
Kurz vor dem Erreichen des Schwellenwerts bricht die Zellspannung zusammen,
das heil’t, dass sie um zumindest 75% absinkt. Ist der Schwellenwert unter-
schritten, enthalt die Batterie so wenig Elektrolyt, dass in guter Naherung keine
elektrochemische Reaktion mehr mdglich ist.

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-
Entwicklung zudem so gering ausgebildet ist, dass nach zwei Wochen kein

Uberdruck 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 flichtig sind, héchs-
ten 3 Gew.-%, héchstens insbesondere 2 Gew.-%, besonders bevorzugt héchs-

tens 1,5 Gew.-%, betragt.

Vorzugsweise wird das Trocknen so lange durchgefuhrt, dass der akkumulierte
Gehalt an organischen Karbonaten aus dem Elektrolyten, die bei 80°C fluchtig

sind, in der Atmosphare uber dem Zerkleinerungsgut 3 Vol.-% unterschreitet.

Insbesondere wird das Trocknen so lange durchgefluhrt, bis der Gehalt an Koh-
lensduredimethylester 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
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, héchstens funf Minuten betragt,
insbesondere hochstens eine Minute. Durch die schnelle Trocknung nach dem
Zerkleinern wird die Masse an Material klein gehalten, die potentiell elektroche-
misch reagieren kénnte, zudem wird die elektrochemische Reaktionszeit potenti-
eller exothermer Reaktionen klein gehalten. Das senkt das Risiko fur die Anlage

und die Umgebung.

Besonders glnstig ist es, wenn das Vakuum mittels einer Strahlpumpe erzeugt
wird. Strahlpumpen sind, insbesondere bei geeigneter Wahl des Strahimediums,
weitgehend unempfindlich gegen aggressive abzupumpende Gase. Gunstig ist
es, wenn das Strahlmedium, das eine Flussigkeit ist, einen pH-Wert von zumin-
dest 8, insbesondere von zumindest 9, beispielsweise zumindest 12, hat. In die-
sem Fall kdnnen sich unerwiunschte Bestandteile des Gases, das abgepumpt
wird, zersetzen oder zu weniger schadlichen Substanzen reagieren. So kann
beispielsweise Kohlensduredimethylester und/oder Kohlensaureethylmethylester

durch eine Verseifungsreaktion abgebaut werden. Etwaig im Strahlenmedium
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enthaltener Fluorwasserstoff kann im basischen Milieu in einer Sdure-Base-Re-

aktion zu einem ungefahrlichen Salz umgesetzt werden.

Vorzugsweise enthalt das Strahlenmedium eine Fluor fallende Substanz. Bei-
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-
dungen in die Umgebung abgegeben werden kbnnen.

Vorzugsweise erfolgt das Trocknen bei einer Temperatur von héchstens 80°C.
In diesem Fall entsteht kaum Fluorwasserstoff. Das erhéht die Lebensdauer der

Batterie-Verarbeitungsanlage und verringert die Umweltgefahrdung.

Gemal einer bevorzugten Ausfuhrungsform umfasst das Verfahren die Schritte
des Kondensierens von Bestandteilen des Elektrolyten durch Abkuhlen und/oder
Druckerhdhen, sodass ein Elektrolytkondensat entsteht. Beispielsweise wird das
Kondensieren an einer Stelle durchgefuhrt, die bezuglich des Gasflusses zwi-
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 kdnnen. Das fuhrt dazu, dass gasférmiger
Elektrolyt, der in dem Gas vorliegt, das beim Trocknen entsteht, zumindest zu
einem Uberwiegenden Teil im Kondensator abgeschieden wird, bevor das ver-
bleibende Gas zur Pumpe gelangt. So kann Elektrolyt zurGckgewonnen werden.
Zudem verringert sich der Gasstrom durch die Vakuumpumpe, was deren Le-

bensdauer verlangert und deren Energieverbrauch reduziert.
Gemal} einer bevorzugten Ausfuhrungsform umfasst das Verfahren alternativ

den Schritt der Gasreinigung durch Adsorption der flichtigen organischen Be-

standteile an einem Aktivkohlfilter vor oder nach der Verdichtereinheit.
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Vorzugsweise umfasst das erfindungsgemafie 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
mit Fluorwasserstoff reagierende Substanzen enthalten sind, beispielsweise ein

Calziumsalz wie Calziumkarbonat oder ein Kaliumsalz wie Kaliumkarbonat.

Vorzugsweise umfasst das erfindungsgemafie Verfahren den Schritt eines
Trocknens bei einer Trocken-Temperatur und fur eine Trocken-Dauer, die so ge-
wahlt sind, dass sich der Binder, der Aktivmaterial der Lithium-Batterie an einen
Trager bindet, zumindest zum Uberwiegenden Teil zersetzt. Glnstig 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
als Niedertemperatur-Trocknen bezeichnet werden.

Vorzugsweise wird das Hochtemperatur-Trocknen, bei dem sich der Binder zer-
setzt, so durchgeflhrt, dass die entstehenden Zersetzungsgase sich nicht mit
den Gasen mischen, die beim Niedrigtemperatur-Trocknen entstehen. Es ist
moglich, dass das Hochtemperatur-Trocknen und das Niedertemperatur-Trock-
nen bei unterschiedlichen Dricken erfolgt. Beispielsweise kann das Hochtempe-
ratur-Trocknen bei Normaldruck erfolgen.

Unter dem Aktivmaterial wird der Stoff verstanden, der beim Betrieb der Batte-
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-
der Polyvinylidenfluorid.

Gunstig ist es, wenn beim Zerkleinern der Batterien flussiger Stickstoff zugege-
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ben wird. Das kuhlt die Batterien, die Zerkleinerungsmaschine und das Zerklei-
nerungsgut und verdrangt zudem Sauerstoff und Wasserdampf aus der Atmo-
sphare.

Gunstig ist es, wenn das Zerkleinern bei dem Wasserdampf-Partialdruck von
hochstens 20 Pa und/oder einem Sauerstoff-Partial von hoéchstens 40 hPa, ins-

besondere héchstens 15 hPa erfolgt.

Gemal einer bevorzugten Ausfuhrungsform umfasst das Verfahren die Schritte
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-
weilige Transportbehaltnisse. Gunstig ist es, wenn diese Transportbehaltnisse
luftdicht ausgebildet sind. Durch das Trennen von Aktivmaterialfraktion und Tra-
gerfraktion ist ein Transport in der Regel ohne Genehmigungen maoglich. Ein
weiterer Vorteil ist, dass derartig getrennte Fraktionen nur eine geringe Gefahr-
dung darstellen.

Das Entnehmen des Zerkleinerungsguts aus dem Transportbehalter erfolgt
vorzugsweise unter Vakuum und/oder unter Schutzgas.

Es ist méglich, nicht aber notwendig, dass das Zerkleinerungsgut unter Va-
kuum in den Transportbehalter abgefullt wird. Gunstig ist es, wenn der Trans-
portbehalter ein Vakuumbehalter ist, insbesondere ein evakuierter Vakuumbe-
halter, sodass im Transportbehalter nach dem Verschlielen ein Unterdruck oder
Vakuum herrscht. Alternativ kann der Transportbehalter mit einem Inertgas ge-

fullt werden.
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-
chemische Reaktion unmadglich ist. Wird die Trockenvorrichtung im Chargenbe-
trieb betrieben, was eine mogliche Ausflihrungsform 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-
ierlich gemessen und das Trocknen beendet, wenn eine vorgegebene Schwel-

len-Konzentration unterschritten wird.

Gemal} einer bevorzugten Ausfuhrungsform umfasst die Batterie-Verarbei-
tungsanlage, insbesondere die Vakuumanlage, einen Kondensator, der einge-
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. Gunstig ist es, wenn der Kondensator
gekuhlt ist, vorzugsweise auf eine Temperatur von héchstens 90°C, vorzugs-
weise hochstens 80°C, insbesondere hochstens 70°C. Um den Kihlaufwand
klein zu halten wird der Kondensator, sofern er gekthlt wird, auf eine Tempera-

tur von zumindest -10°C, insbesondere zumindest 10 °C, gekuhlt.

Gunstig ist es, wenn die Trockenvorrichtung ein Rihrwerkzeug aufweist, bei-
spielsweise einen Ankerrihrer oder einen Stabrihrer, 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.

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-FuR-Container oder einen 20-Fuf3-Container.

Beispielweise umfasst die Vakuumanlage eine Strahlpumpe, bei der ein Strahl-

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-
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 Inertgas ausgebildet ist.

Unter einer Hartmetallabtrennvorrichtung wird insbesondere eine Vorrichtung
zur Abtrennung von Fragmenten peripherer Bestandteile des Betriebssystems,
der Batteriezellhdlle und der Strom-Kontakte verstanden. Beispielsweise um-
fasst die Hartmetallabtrennvorrichtung eine Magnetseparationsvorrichtung
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-
ter und/oder einen Lufttrenner, wobei es glnstig 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
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 Inaktivierungsvorrichtung, insbeson-
dere der Trocknungsvorrichtung. Beispielsweise handelt es sich um eine Zellen-
radschleuse. Durch die Schleuse wird der Sauerstoffeintrag in die Inaktivie-

rungsvorrichtung, insbesondere die Trocknungsvorrichtung, vermindert.

Im Folgenden wird die Erfindung anhand der beigefligten Zeichnungen naher er-
lautert. Dabei zeigt

Figur 1 ein Ablaufdiagramm eines erfindungsgeméien Verfahrens,

Figur 2 einen Querschnitt durch eine erfindungsgemalie Batterie-Verarbei-
tungsanlage und

Figur 3 einen Querschnitt durch weitere, optionale Bestandteile einer erfin-

dungsgemafRen Batterie-Verarbeitungsanlage.

Figur 1 zeigt das Ablaufdiagramm eines erfindungsgemafen Verfahrens. Zu-
nachst werden Batterien 10.1, 10.2, ..., insbesondere Batteriesysteme beste-
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 Grinden nicht in die Zerkleinerungseinheit beférdert werden kdn-
nen. Dazu werden die Batteriesysteme geo6ffnet und soweit demontiert, dass die
Module/Stacks einzeln entfernt werden kénnen. Gegebenenfalls kénnen 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
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
handeln.

Beim Zerkleinern entsteht Zerkleinerungsgut 24, das einer Inaktivierungsvorrich-
tung in Form einer Trockenvorrichtung 26 zugefuhrt wird. Zwischen der Zerklei-
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
Vakuumpumpe 30 aufweist und ein Vakuum erzeugt. In der Trockenvorrichtung
26 herrscht ein Druck pz2s von pz2s = 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 mdglich und bevorzugt, nicht aber notwen-
dig, dass die Vakuumpumpe gleichzeitig als Verdichter wirkt, so dass von ihr
Gas unter einem Druck abgegeben wird, der grofRer 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
verdichtet. Alternativ oder zusatzlich kann die Vakuumanlage 29 eine Strahl-
pumpe aufweisen, bei der ein Strahlmedium in Form einer FllUssigkeit 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
10%ige Kaliumhydroxidldésung.

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 kénnen. Zudem wird etwaig
vorhandenes Wasser ausgefroren. Ein Steuerventil 40 ist ausgebildet zum Off-
nen, wenn der Druck p2e zu grofy wird und zum Zufahren, wenn der Druck p2s zu

klein wird, das heildt, dass ein vorgegebener Schwellenwert unterschritten wird.

Vorzugsweise ist das Trocknungsgut wahrend der Trocknung bewegt. Dies kann
beispielsweise durch RUhren mit einem Rihrwerkzeug 41, wie einem Ankerrih-
rer oder einem Stabrihrer mit senkrecht zur RUhrwelle angebrachten Staben
passieren. Alternativ durch einen bewegten Trocknungsbehalter.

Durch das Trocknen des Zerkleinerungsguts entsteht inaktiviertes Zerkleine-
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 abgeflullt. Der Transportbehalter 46 ist vorzugsweise gas-
dicht. Es ist mdglich, nicht aber notwendig, dass der Transportbehalter 46 vor
dem Abtransport mit Inertgas aufgefullt wird, so dass er unter Normaldruck
steht. Alternativ ist es auch moglich, dass der Transportbehalter unter Vakuum
verschlossen und transportiert wird. Es ist mdglich, dass alternativ zum Trans-
portbehélter eine vakuumverschweifldte Folie, beispielsweise eine Aluminiumver-

bundfolie, gewahlt wird.

Uber eine Splilleitung 48 wird der Zerkleinerungseinheit 18 Schutzgas 20 von
der Vakuumpumpe 30 zugefluhrt. 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 zuséatzlich kann das Schutzgas 20, gegebenenfalls nach zusatzli-

cher Reinigung, in die Umgebung abgegeben werden.

Figur 2 zeigt schematisch einen Querschnitt durch eine erfindungsgemafe 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-
dichter Férderer 56 angeordnet, der beispielsweise eine Férderschnecken oder
einen Rohrkettenférderer umfasst. Der erste Forderer 56 fordert das Zerkleine-
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 Férderer 58 angeordnet, der vorzugs-
weise ebenfalls gasdicht ausgebildet ist und eine F&érderschnecke oder einen
Rohrkettenférderer enthalten kann. Der zweite F&rderer fordert das inaktivierte
Zerkleinerungsgut 42 zur Abflllvorrichtung 44.

Figur 3 zeigt optionale, in der vorliegenden Ausfuhrungsform vorhandene Ein-
heiten der erfindungsgemalfen Batterie-Verarbeitungsanlage 52, die einen Auf-
schlusszerkleinerer 60 sowie einen Sichter 62 umfasst. Der Aufschlusszerklei-
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.

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 gréfer ist als 1 m/s, vorzugsweise grofter als 10 m/s. Dieser Zer-
kleinerer zerkleinert das Zerkleinerungsmaterial und beansprucht es mecha-
nisch so, dass sich die elektrochemisch aktive Beschichtung mindestens teil-
weise vom Trager 16st. Das Vorhandensein eines solchen Zerkleinerer ist ein all-
gemeines bevorzugtes Merkmal einer erfindungsgemalen Batterie-Verarbei-

tungsanlage.
Im Sichter entstehen eine Leichtfraktion mit Separatorfolie und feinem Beschich-

tungsmaterial und eine Schwergutfraktion mit Tragerfolien (Aluminium- und Kup-

fer) mit gr6Rerem 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.

Das Aufschlussmaterial 66 wird dem Sichter 62 mittels einem dritten Forderer 68
zugefuhrt. Ein vierter Forderer 70 fuhrt 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
dem Trager fungiert. Durch das Trennen entsteht eine Aktivmaterialfraktion 76,
die in ein Transportbehaltnis 78 abgefullt wird.

Es entsteht zudem eine Tragerfraktion 80, die in der vorliegenden Ausfuhrungs-
form mit einem funften Forderer 82 einer Abfulleinheit 84 zugefuhrt wird, die die
Tragerfraktion 80 in einen Behalter 86 fullt. Die Abfulleinheit 84 ist zusammen

mit einer zweiten Abfulleinheit 88 Teil einer zweiten Abfullvorrichtung.
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Bezugsleistenliste

10 Batterie 50 Druckgasflasche

12 Entladeeinheit 52 Batterie-Verarbeitungsanlage
14 Demotagesstation 54  Standard-Container

16 Zelle 56 erster Forderer

18 Zerkleinerungseinheit 58 zweiter FOrderer

19 Flussigstickstoffquelle

60 Aufschlusszerkleinerer
20 Schutzgas

62 Sichter
22 Schutzgasflasche 64 Transportbehalter-
24  Zerkleinerungsgut Entleervorrichtung
26 Trockenvorrichtung 66 Aufschlussmaterial
28 Schleuse 68 dritter FGrderer

29 Vakuumanlage
70 vierter Forderer

30  Vakuumpumpe 72 gesichtetes Material
31 Gas 74 Klassiervorrichtung
32 Gasreinigungsvorrichtung 76  Aktivmaterialfraktion
34 Kondensator 78 Transportbehaltnis
36  Aktivkohlefilter
38 Kondensatbehalter 80 Tragerfraktion

82 funfter Forderer
40 Steuerventil 84  Abfllleinheit
41 ROhrwerkzeug 86 Behalter
42 inaktives Zerkleinerungsgut 88 zweite Abfllleinheit
44 Abfullvorrichtung
46 Transportbehalter p Druck

48 Spdulleitung
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Patentanspriiche.

Verfahren zum Behandeln gebrauchter Batterien (10), insbesondere

Lithium-Batterien, mit den Schritten:

(a) Zerkleinern der Batterien (10), sodass Zerkleinerungsgut (24) erhalten
wird,

(b) Inaktivieren des Zerkleinerungsguts (24), sodass ein inaktiviertes Zer-
kleinerungsgut (42) erhalten wird, und

(c) Abfiullen des inaktivierten Zerkleinerungsguts (42) in einen Transport-
behalter (46),

dadurch gekennzeichnet, dass

(d) das Inaktivieren durch Trocknen des Zerkleinerungsguts (24) erfolgt.

Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das Zerkleine-
rungsgut (24) solange getrocknet wird, bis ein Elektrolytgehalt so klein ist,

dass eine elektrochemische Reaktion unmaoglich ist.

Verfahren nach einem der vorstehenden Anspriche, dadurch gekennzeich-

net, dass das Trocknen unter Vakuum erfolgt.

Verfahren nach einem der vorstehenden Anspriche, dadurch gekennzeich-
net, dass
das Vakuum mittels einer Strahlpumpe erzeugt wird und
ein Strahlmedium der Strahlpumpe
einen pH-Wert von zumindest 8, insbesondere 9, hat und/oder
eine Fluor fallende Substanz enthalt.
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Verfahren nach einem der vorstehenden Anspriche, gekennzeichnet durch
die Schritte:
(e) Entnehmen des Zerkleinerungsguts (24) aus dem Transportbehal-
ter (46),
(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-
tion (80) in Transportbehéltnisse (78).

Verfahren nach einem der vorstehenden Anspriuche, dadurch gekennzeich-
net, dass das Trocknen des Zerkleinerungsguts erst beendet wird, wenn
sich nach Beenden des Trocknens kein entziindliches oder explosives Gas-
gemisch Uber 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 entzindliches oder explosi-

ves Gasgemisch ergeben kann.

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 Inaktivierungsvorrichtung (26) zum Inaktivieren des Zerkleine-
rungsguts (24) und

(c) einer Abflllvorrichtung (44) zum Abflllen des inaktivierten Zerkleine-
rungsguts (24) in einen Transportbehalter (46),

dadurch gekennzeichnet, dass

(d) die Inaktivierungsvorrichtung eine Trockenvorrichtung (26) umfasst
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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10.

11.

12.

21

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

elektrochemische Reaktion unmadglich ist.

Batterie-Verarbeitungsanlage nach Anspruch 7 oder 8, dadurch gekenn-
zeichnet, dass
die Zerkleinerungseinheit und die Trockenvorrichtung (26) in einem Stan-

dard-Container (54) angeordnet sind.

Batterie-Verarbeitungsanlage nach einem der Anspriiche 7 bis 9, gekenn-
zeichnet durch eine Vakuumanlage, die mit der Trockenvorrichtung (26)
zum Erzeugen eines Vakuums in der Trockenvorrichtung (26) verbunden

ist.

Batterie-Verarbeitungsanlage nach Anspruch 10, dadurch gekennzeichnet,

dass

- die Vakuumanlage (29) eine Strahlpumpe mit einem Strahlmedium um-
fasst,

- das Strahlmedium im Kreis gefiihrt ist und

- das Strahlmedium eine mit Fluorwasserstoff reagierende Substanz ent-
hait.

Batterie-Verarbeitungsanlage nach einem der Anspriiche 7 bis 11, gekenn-

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
eine Aktivmaterialfraktion (76) und eine Trégerfraktion entsteht, insbe-

sondere Aluminium- und Kupferfolien, und
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- eine zweite Abflllvorrichtung (44) zum getrennten Abfullen von Aktivma-
terialfraktion (76) und Tragerfraktion (80), insbesondere Aluminium- und

Kupferfolien.
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Box No. IV Lack of unity of invention
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If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHI AUTHORITY
NTERNATIONAL SEARCHING AUTHO PCT/EP2016/059526
Box No. I Basis of the opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
E’ 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 23.1(b)).

2. |:| 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.1(a)).

3. I:I 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. I:l forming part of the international application as filed:

I:l in the form of an Annex C/ST.25 text file.

|:| on paper or in the form of an image file.

b. I:l furnished together with the international application under PCT Rule 13zer.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. I:l turnished subsequent to the international filing date for the purposes of international search only:
I:l in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

4. I:I 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 [iled, as appropriate, were [urnished.

5. Additional comments:
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Box No. V

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims
Claims
Inventive step (IS) Claims
Claims
Industrial applicability (IA) Claims
Claims

4,9,11 YES
1-3, 5-8, 10, 12 NO
YES
1-12 NO
1-12 YES
NO

2. Citations and explanations :

See Supplemental Box
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Box No. VIII Certain observations on the international application

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
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Box V

Reasoned statement with regard to novelty, inventive step or industrial applicability; citations and
explanations supporting such statement

Rcference is madce to the following documents:

D1 WO 2010/102377 A1 (ELLIOTT K W) 16
September 2010 (2010-09-16)
D2 DE 102011 110083 A1 (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] D1 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 thc comminuted matcrial such that an inactivatced 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

(1) 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).

D1 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 D1 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 D1.

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 D1 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, D1 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
(¢) a filling device for filling the inactivated comminuted material into a transport container, characterized in
that
(d) the inactivation device compriscs a drying deviee (sce 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 37) 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).
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Supplemental Box

The filling with the products is considered to be implicitly disclosed in D1 (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 batterics such that comminuted matcerial is obtained (reference sign 12 in figure 1),
(b) inactivating thc comminutcd matcrial 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] D1, 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 D1 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 [(luoride. The subject matter of claim 4 is therelore not inventive.

[2.2] Furthermore, dependent claim 11 defines a minor structural detail which is not mentioned in D1. 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 D1.

[2.3] The feature of the arrangement of the installation in a standard container is merely one of several obvious
possibilitics 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
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necessary [or achieving this result.

PCT Article 6.

achieved, but in so doing merely state the problem to be solved, without indicating the technical features

[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
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VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM
GEBIET DES PATENTWESENS

Absender: INTERNATIONALE RECHERCHENBEHORDE

An:

PCT

. SCHRIFTLICHER BESCHEID DER
siehe Formular PCTASA220 INTERNATIONAL_I_EN
RECHERCHENBEHORDE

(Regel 43bis.1 PCT)

Absendedatum
(Tag/Monat/iJahr) siehe Formular PCTASA/

210 (Blatt 2)

Aktenzeichen des Anmelders oder Anwalts

siehe Formular PCTASA/220

WEITERES VORGEHEN

siehe Punkt 2 unten

Internationales Aktenzeichen Internationales Anmeldedatum (TagMonatiahr) | Priorititsdatum (TagMonatilJahr)

PCT/EP2016/059526 28.04.2016 28.04.2015

Internationale Patentklassifikation (IPC) oder nationale Klassifikation und IPC

INV. HO1M6/52 C22B13/00 HO1M1054

Anmelder

LION ENGINEERING GMBH

Dieser Bescheid enthalt Angaben zu folgenden Punkten:

Feld Nr. | Grundlage des Bescheids
Feld Nr. Il Prioritat
Feld Nr. 11l Keine Erstellung eines Gutachtens Uber Neuheit, erfinderische Tatigkeit und gewerbliche

Anwendbarkeit

Feld Nr. IV Mangelnde Einheitlichkeit der Erfindung

MO OOK

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 Stitzung
dieser Feststellung

O Feld Nr. VI  Bestimmte angeflihrte Unterlagen
[] Feld Nr. VIl Bestimmte Mangel der internationalen Anmeldung
Feld Nr. VIII Bestimmte Bemerkungen zur internationalen Anmeldung

WEITERES VORGEHEN

Wird ein Antrag auf internationale vorlaufige Prifung gestellt, so gilt dieser Bescheid als schriftlicher Bescheid der
mit der internationalen vorlaufigen Prifung beauftragten Behorde ("IPEA"); dies trifft nicht zu, wenn der Anmelder
eine andere Behorde als diese als IPEA wahlt und die gewahlte IPEA dem Internationale Blro nach Regel 66.1bis b)
mitgeteilt hat, dass schriftliche Bescheide dieser Internationalen Recherchenbehdrde nicht anerkannt werden.

Wenn dieser Bescheid wie oben vorgesehen als schriftlicher Bescheid der IPEA gilt, so ist der Anmelder
aufgefordert, bei der IPEA vor Ablauf von 3 Monaten ab dem Tag, an dem das Formblatt PCTASA/220 abgesandt
wurde oder vor Ablauf von 22 Monaten ab dem Prioritdtsdatum, je nachdem, welche Frist spater ablauft, eine
schriftliche Stellungnahme und, wo dies angebracht ist, Anderungen einzureichen.

Weitere Optionen siehe Formblatt PCTASA220.

Name und Postanschrift der
Internationalen Recherchenbehérde dieses Bescheids

P.B. 5818 Patentlaan 2 siehe Formular Hofer. Astrid § ’)
Q)) NL-2280 HV Rijswijk - Pays Bas PCTASAZ210 ’ 5 o

Datum der Fertigstellung | Bevollmachtigter Bediensteter

Européaisches Patentamt

% S
”"’Gzed uead®”

Tel. +31 70 340 - 2040 Tel. +31 70 340-0 g aaga
Fax: +31 70 340 - 3016 )
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SCHRIFTLICHER BESCHEID DER . Internationales Aktenzeichen
INTERNATIONALEN RECHERCHENBEHORDE PCT/EP2016/059526

Feld Nr.1 Grundlage des Bescheids

1. Hinsichtlich der Sprache beruht der Bescheid auf

X
O

der internationalen Anmeldung in der Sprache, in der sie eingereicht wurde.

einer Uberset__zung der internationalen Anmeldung in die folgende Sprache , bei der es sich um die
Sprache der Ubersetzung handelt, die fiir die Zwecke der internationalen Recherche eingereicht worden ist
(Regeln 12.3 a) und 23.1 b)).

Dieser Bescheid wurde erstellt unter Beriticksichtigung der Berichtigung eines offensichtlichen Fehlers,
die nach Regel 91 von dieser Behérde genehmigt wurde bzw. dieser Behérde mitgeteilt wurde (Regel
43bis.1 a)).

Hinsichtlich der Nucleotid- und/oder Aminosauresequenz, die in der internationalen Anmeldung offenbart
wurde, ist der Bescheid auf der Grundlage eines Sequenzprotokolls erstellt worden, das

a) O im Anmeldezeitpunkt Bestandteil der internationalen Anmeldung war und
L1 in Form einer Textdatei gemaB Anhang C/ST.25 vorlag.

O in Papierform oder in Form einer Bilddatei vorlag.

b) L1 zusammen mit der internationalen Anmeldung geman Regel 13ter.1 a) PCT nur fir die Zwecke der
internationalen Recherche in Form einer Textdatei gemai Anhang C/ST.25 eingereicht wurde.

¢) 0 nach dem internationalen Anmeldedatum nur fir die Zwecke der internationalen Recherche
eingereicht wurde, und zwar

L in Form einer Textdatei gemaB Anhang C/ST.25 (Regel 13ter.1 a)).

O in Papierform oder in Form einer Bilddatei (Regel 13ter.1 b) und Abschnitt 713 der Verwaltungs-
vorschriften).

In dem Fall, dass mehr als eine Version oder Kopie eines Sequenzprotokolls eingereicht wurde, wurden
zusatzlich die erforderlichen Erklarungen eingereicht, dass die Informationen 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. Zuséatzliche Bemerkungen:
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Feld Nr.V  Begriindete Feststellung nach Regel 43bis.1 a) i) hinsichtlich der Neuheit, der
erfinderischen Téatigkeit und der gewerblichen Anwendbarkeit; Unterlagen und Erkldrungen zur
Stitzung dieser Feststellung

1. Feststellung

Neuheit Ja: Anspriche 4,9 11
Nein: Anspriche 1-3,5-8, 10,12

Erfinderische Téatigkeit Ja: Anspriche
Nein: Anspriche 1-12

Gewerbliche Anwendbarkeit Ja: Anspriuche: 1-12
Nein: Anspruche:

2. Unterlagen und Erklarungen:

siehe Beiblatt

Feld Nr. VIl Bestimmte Bemerkungen zur internationalen Anmeldung

Zur Klarheit der Patentanspriiche, der Beschreibung und der Zeichnungen oder zu der Frage, ob die Anspriiche in
vollem Umfang durch die Beschreibung gestitzt werden, ist folgendes zu bemerken:

siehe Beiblatt
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DER INTERNATIONALEN
RECHERCHEBEHORDE (BEIBLATT) PCT/EP2016/059526

Zu Punkt Vv

Begriindete Feststellung hinsichtlich der Neuheit, der erfinderischen Tatigkeit
und der gewerblichen Anwendbarkeit; Unterlagen und Erklarungen zur
Stiitzung dieser Feststellung

Es wird auf die folgenden Dokumente verwiesen:

D1 WO 2010/102377 A1 (ELLIOTT K W) 16. September 2010 (2010-09-16)
D2 DE 10 2011 110083 A1 (TECH UNI BRAUNSCHWEIG CAROLO
WILHELMINA [DE]) 14. Februar 2013 (2013-02-14)in der Anmeldung
erwahnt
1 Die vorliegende Anmeldung erflllt 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) Inaktivieren des Zerkleinerungsguts, sodass ein inaktiviertes
Zerkleinerungsgut erhalten wird (Absatz 16), und
(c) Abflllen des inaktivierten Zerkleinerungsguts in einen Transportbehalter,
dadurch gekennzeichnet, dass
(d) das Inaktivieren durch Trocknen des Zerkleinerungsguts erfolgt wobei

- das Zerkleinerungsgut solange getrocknet wird, bis ein Elektrolytgehalt so
klein ist, dass eine elektrochemische Reaktion unmoglich 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 Transportbehéaltnisse 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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Anspriche 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 "gentgend getrocknet" offenbart.

Der Gegenstand der Anspriche 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 Absétze 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 Inaktivierungsvorrichtung zum Inaktivieren des Zerkleinerungsguts
(Absatz 16) und
(c) einer Abfullvorrichtung zum Abflllen des inaktivierten Zerkleinerungsguts
in einen Transportbehalter, dadurch gekennzeichnet, dass
(d) die Inaktivierungsvorrichtung 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 unmoglich 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 Ansprlche 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 Ansprichen definierten gegenwartigen Erfindung aufweist, wird D2 als
neuheitsschadlich betrachtet.
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1.4

1.5

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) Inaktivieren des Zerkleinerungsguts, sodass ein inaktiviertes
Zerkleinerungsgut erhalten wird, und

(c) Abfullen des inaktivierten Zerkleinerungsguts in einen Transportbehalter,
dadurch gekennzeichnet, dass

(d) das Inaktivieren durch Trocknen des Zerkleinerungsguts unter Vakuum
(Absatze 21, 22) zum Entfernen des Elektrolyts und

(c) Abtrennen von Hartteilen und oder Separieren von Aktivmaterial vom
Trager, sodass eine Aktivmaterialfraktion und eine Tragerfraktion entsteht
(Absatz 39).

Wie bereits in Absatz 1.1 ausgefthrt, wird die Abflllung bzw. Verpackung der
Fraktionen als implizit offenbart angesehen.

Der Gegenstand der Ansprliche 1-3, 5, 6 ist somit nicht neu im Sinne des
Artikels 33 (2) PCT.

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 Inaktivierungsvorrichtung zum Inaktivieren des Zerkleinerungsguts
(28) und

(c) einer Abfullvorrichtung zum Abflllen des inaktivierten Zerkleinerungsguts
in einen Transportbehéalter (30), dadurch gekennzeichnet, dass

(d) die Inaktivierungsvorrichtung 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
Leichtfraktionsabtrennvorrichtung,

- eine Separiervorrichtung zum Separieren von 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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2.1

2.2

2.3

Die vorliegende Anmeldung erflllt nicht die Erfordernisse des Artikels 33 (1)
PCT, weil der Gegenstand der Anspriche 4, 9, 11 nicht auf einer
erfinderischen Téatigkeit im Sinne des Artikels 33 (3) PCT beruht.

D1 offenbart in Absatz 19 dass die Strahlpumpe ein pH-Kontrollsystem
aufweist, das die Ldslichkeit der Dampfe sicherstellt. Mit Hinblick auf Absatz
42, in dem D1 offenbart dass die flichtigen 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.

Des weiteren wird im abhangigen Anspruch 11 ist eine geringflgiges
bauliches Detail definiert, welches nicht in D1 erwahnt wird. Die Kreisflhrung
des Strahlmediums einer Strahlpumpe liegt jedoch innerhalb dessen, was
eine Fachperson im Rahmen der Ublichen 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 tber D1.

Beim Merkmal der Anordnung der Anlage in einem Standard-Container
handelt es sich nur um eine von mehreren naheliegenden Mdglichkeiten, aus
denen der Fachmann ohne erfinderisches Zutun den Umstanden
entsprechend eine wahlen wirde. Der Gegenstand des Anspruchs 9 ist somit
nicht erfinderisch.

Zu Punkt Vil

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
Ansprichen wird versucht, den Gegenstand durch das zu erreichende
Ergebnis zu definieren; damit wird aber lediglich die zu 16sende Aufgabe
angegeben, ohne die fur die Erzielung dieses Ergebnisses notwendigen
technischen Merkmale zu nennen.

Die Anspruche 7 und 10 wurden zwar als separate Anspriche abgefasst,
scheinen sich aber de facto auf ein und denselben Gegenstand zu beziehen.
Aus diesem Grund sind die Anspriche nicht knapp gefasst und erfullen somit
nicht die Erfordernisse des Artikels 6 PCT.
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