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I. INTRODUCTION

URT Umwelt und Recyclingtechnik GmbH (“URT”) petitions for inter
partes review of claims 1-3, 7-9, 12-13, and 15-19 (“challenged claims™) of U.S.
Patent No. 11,050,097 (“the '097 patent,” “EX1001”"). The Board should institute
this proceeding because the '097 patent claims nothing more than a well-known
method and system fully developed long before the '097 patent’s earliest possible
priority date.

The claims are simple in operation: used batteries are comminuted and then
subjected to a drying step that inactivates the comminuted material. Once
inactivated, the comminuted material is loaded into a transport container. The
specification of the '097 patent explicitly discloses that the comminuted material is
considered to be inactivated when at least one electrolyte is evaporated. EX1001,
2:23-27.

During prosecution, the then-Applicant argued that the prior art does not
disclose inactivating comminuted material and particularly fails to disclose
subjecting the comminuted material to vacuum drying at a pressure of 300 hPa or
less. EX1002, pp. 89, 92-93, 156-158.

But contrary to the then-Applicant’s assertion, inactivating comminuted
material by subjecting it to vacuum drying at a pressure of 300 hPA or less was

disclosed in prior art that was not of record. For example, the combination of
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LithoRec (EX1016), DIN 28400 (EX1018), and Perry (EX1006) discloses a
battery recycling process in which the battery material is comminuted, the
comminuted material is subjected to vacuum drying to inactivate the comminuted
material, and the vacuum pressure is within a range that is the same as and/or
overlaps the claimed 0-300 hPa range. EX1016, p. 226, 30-38; EX1006, pp. 20-65
through 20-66; EX1018, 1.1. In fact, the prior art disclosed inactivating
comminuted material using the same process parameters for the very same reason
as in the '097 patent, i.e., to evaporate specific materials to avoid possible
combustion and explosions. EX1001, 3: 33-40; EX1016 p. 226: 30-38. Also of
note is that one of the co-inventors of the ‘097 patent (Christian Hanisch) is a co-
author of LithoRec, which anticipates and/or renders obvious a number of claims,
was made public years before the earliest priority date of the ‘097 patent, and was
never made of record during original prosecution.

The Board should institute this proceeding and find the challenged claims
unpatentable.

II. MANDATORY NOTICES (37 C.F.R. §42.8)

Real Party In Interest: The real party-in-interest is URT Umwelt und

Recyclingtechnik GmbH (“URT?”).

Related Matters: The '097 patent is asserted against Ascend Elements, Inc.

in Duesenfeld GmbH v. Ascend Elements, Inc., 1-23-cv-01194 (D. Del.).
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Lead and Backup Counsel: Pursuant to 37 C.F.R. §42.8(b)(3) and 37

C.F.R. §42.10(a), Petitioner appoints Brian Kauffman (Reg. No. 63,199) as its
lead counsel, and Jonathan Roberts (Reg. No. 68,565) as its back-up counsel, all
at address: Nixon and Vanderhye, P.C., 901 North Glebe Road, 11" Floor,
Arlington VA 22203; phone number: (703) 816-4000; and facsimile: (703) 816-
4100.

Service information: Petitioner consents to electronic service by email at

the email addresses: bkk @nixonvan.com and jr@nixonvan.com.

III. GROUNDS FOR STANDING

Petitioner certifies that the '097 patent is available for inter partes review
and that Petitioner is not barred or estopped from requesting and inter partes

review challenging the '097 patent claims.

IV. IDENTIFICATION OF CHALLENGE
A. Citation of Prior Art

The '097 patent was filed October 26, 2017, and is a national stage
application of PCT/EP2016/059526 filed April 28, 2016. The '097 patent further
claims priority to DE 10 2015 207 843.4 filed April 28, 2015. Petitioner does not
concede that the challenged claims of the '097 patent are entitled to the filing date
of the foreign priority document. Nonetheless, all references relied on here qualify

as prior art even if it is.
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Reference Prior Art Basis
LithoRec (EX1004) §102(a)(1)
Perry (EX1006) §102(a)(1)
DIN 28400 (EX1007) §102(a)(1)
Hanisch (EX1013) §102(a)(1)

LithoRec is a research paper published by Cuvillier Verlag. LithoRec is

prior art because it was publicly available and accessible by April 28, 2015 or

earlier. Ex1005, qq 51-56.

Perry 1s an engineering reference manual published by McGraw-Hill. Perry

is prior art because it was publicly available and accessible by April 28, 2015 or

earlier. EX1005, qq 44-50.

DIN 28400 is a reference document for vacuum terminology and was

published by the German Institute for Standardization. DIN is prior art because it

was publicly available and accessible by April 28, 2015 or earlier. EX1005, q 57-

62.
B. Statutory Grounds for the Challenge
Ground References Basis Challenged Claims
1 LithoRec, DIN 28400, and | §103 1-3,7-8, 10

Perry
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2 LithoRec, DIN 28400, §103 9

Perry, and Hanisch
3 LithoRec §102(a)(1) | 12-13, 15-16, 18-19
4 LithoRec and Hanisch §103 17

V. THE '097 PATENT
A. Overview

The '097 Patent is directed 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
1s obtained, and (c) filling a transport container with the inactive comminuted
material.” EX1001, 1:8-15; EX1003, 38. Further, “the invention refers to a battery
processing installation for the treatment of used batteries, in particular for the
treatment of used lithium batteries with (a) a comminuting device for comminuting
the batteries such that comminuted material is obtained, (b) an inactivation device
for inactivating the comminuted material and (c) a filling device for filling a
transport container with the inactivated comminuted material.” EX1001, 1:16-23;
EX1003, {39.

The '097 patent contends that previous methods of treating used batteries

have the disadvantages of degraded plastic products contaminating the remaining
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components of the batteries, flammable and explosive material remaining after
processing, and complexity. EX1001, 1:27-50. EX1003, q40-42.

To solve these alleged deficiencies in treating batteries, the '097 patent
discloses comminuting the battery material and then inactivating the comminuted
material by removing at least one solvent. The inactivation of the comminuted
material 1s performed by subjecting the comminuted material to a drying process
(preferably a vacuum drying process). Id., 1:54-67; 2:1-4. EX1003, q43.

According to the '097 patent:

The advantage of the invention is that the amount of electrolyte that can

be obtained from the comminuted material through drying is such that

an electrochemical reaction is no longer possible, or only to a negligibly

small extent. In 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

therefore 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 inactivate the comminuted 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
advantageous. In addition, it is advantageous that a comminuted

material is obtained that can be transported safely. The organic
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carbonate content is preferably so small that the formation of a

significant

amount of fluorophosphates can be ruled out.

Fluorophosphates are often strong neurotoxins, the formation of which

must be reliably prevented. Furthermore, due to the low electrolyte

content, it 1s guaranteed that a self-amplifying and intensifying build-

up of heat triggered by an electrochemical reaction cannot occur. 1d.,

1:54-67; 2:1-22 (emphasis added).

Figure 1 provides a “flow diagram of a method according to the invention”

(annotations added for ease of reference). Id., 7:46-47.

Comminuting
device

Drying
device

10.1, 10.2 Batteries

f 142\ Battery discharge unit
i 14
?:l“ -
Al a

clean process

Fig. 1

Filling
device

Vacuum
Installation

Transport

container

EX1001, FIG.1
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The '097 patent describes the components of its invention as follows:

“FIG. 1 shows a flow diagram of a method according to the invention.
Batteries 10.1, 10.2, ..., in particular battery systems made up of
several battery modules or battery stacks, which are in turn made up
of several battery cells, are initially discharged in a discharge unit 12.
This is followed by the dismantling of the batteries 10 at a dismantling
station 14, if this is necessary because the battery systems cannot
otherwise be delivered into the comminution unit for geometric or
gravimetric reasons.” EX1001, 7:56-64.

“The resulting sub-units (modules/stacks) and/or cells 16.1, 16.2, ...
are fed into a comminution unit 18, which comprises, for example, a
rotary shear with a rotor and a stator or several rotors, or a cutting mill
with a rotor and several rotors.” Id., 7:67 and 8:1-5.

“The comminution unit 18 comminutes the batteries 10 under
shielding gas 20.” Id., 8:6-7.

“Comminuted material 24 is produced during the comminuting; the
material is fed into an inactivation device in the form of a drying
device 26. Id., 8:13-15.

“The drying device 26 is connected to a vacuum installation 29 that

comprises a vacuum pump 30 and creates a vacuum.” Id., 8:19-21.
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® “The drying of the comminuted material results in inactivated
comminuted material 42, which is fed into a filling device 44. A
transport container 46 is then filled with the inactivated comminuted
material 42 under vacuum and/or shielding gas.” Id., 8:54-58.
B. Prosecution History
The '097 Patent was rejected twice before being allowed.
1.  First Office Action'

The Examiner rejected claims 1, 3, 5, 7, 12-13, and 16-17 (versions of which
issued as claims 1, 3-4, 8, 12, and 15-16) under 35 U.S.C. §103 as being obvious
over the combination of US 8,210,456 (EX1009 “Stevens”) and DE 4424825
(EX1010 “Kellerman™); rejected claims 2, 6, and 8 (issued claims 2, 7, and 13)
under 35 U.S.C. §103 as being obvious over the combination of Stevens,
Kellerman, and US 2003/0186110 (EX1011 “Sloop I’); rejected claim 9 (issued
claim 14) under 35 U.S.C. §103 as being obvious over the combination of Stevens,
Kellerman, and US 5,632,863 (EX1012 “Meador”); rejected claims 14 and 18
(issued claims 5 and 17) under 35 U.S.C. §103 as being obvious over the
combination of Stevens, Kellerman, and WO 2013/023640 (EX1013 “Hanisch™);

and rejected claims 15 and 20 (issued claims 18 and 20) under 35 U.S.C. §103 as

! The first Office Action was issued on September 10, 2019.
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being obvious over the combination of Stevens, Kellerman, and US 2016/0043450
(EX1014 “Sloop 1I"’). EX1002, pp. 185-192.
In addition, the Examiner interpreted and provided definitions for the
following terms under the “means-plus-function” standard.
1. Inactivation device — vacuum circulation system,
2. Filling device — platform of frame (Fig. 2),
3. Drying device — vacuum circulation system,
4. Hard metal detachment device — magnet or other separator,
5. Light fraction detachment device — zigzag separator or air separator,
6. Separation device — air jet sieving device or comminuting device,
7. Second filling device — platform or frame (Fig. 2).
EX1002, p. 183.
The Examiner also asserted that the specification does not support “the
active material fraction and the carrier fraction are respectively aluminum and

copper foils,” as recited in claim 13. EX1002, 184-185.

10
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2.  First Response?

In the first Response, the Applicant amended pending independent claim 1
to recite “wherein the drying occurs at a maximum pressure of 300 hPa.” EX1002,
p. 161.

Independent claim 7 (a version of which issued as claim 12) was amended as
follows to try to avoid the “means-plus-function” interpretation and to overcome
Stevens and Kellerman.

(a) a comminution unit configured to comminute for

commintting-the batteries such that comminuted material is obtaineds;
(b) an inactivation device comprising a drying device

configured to inactivate ferinactrvating-the comminuted material; and
(c) a filling device ferfitling-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.

EX1002, p. 162.

% The first Response was filed on January 10, 2020.

11
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In addition, claim 21 (a version which issued as claim 9) was added.
EX1002, p. 165. The remaining amendments were made to correct informalities or
to seek to avoid the “means-plus-function” interpretation. EX1002, pp. 153-155,
162-163.

In the Remarks section of the first response, the Applicant provided
definitions for the following terms:

1. Inactivation device — drying device
2. Drying device — dryer not limited to vacuum circulation system and
can be vacuum dryer, contact dryer, convection dryer, infrared dryer.
The Applicant also disputed the interpretation of “filling device”, “separation
device”, and “second filling device”. The Applicant did not address “hard metal
detachment device” or “light fraction detachment device”. EX1002, p. 154.

In addition, the Applicant argued that the rotary kiln of Stevens cannot form
a vacuum, let alone a pressure below 300 hPa, because the rotary kiln of Stevens
does not have an airlock. EX1002, p. 156. The Applicant further argued that
Kellerman fails to remedy the deficiency of Stevens because Kellerman “voices

low concern for gases and vapors from the recycled batteries” and because

Kellerman employs inactivation by freezing instead of by drying. EX1002, p. 156.

12
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3.  Second Office Action®

In the second Office Action, the Examiner replaced Sloop I with CN
102496752 (EX1015 “Zhang”) and maintained the obviousness rejections of the
previously rejected claims. Zhang was included to teach a drying process that
occurs at a maximum pressure of 300 hPa. EX1002, p. 114.

The Examiner also agreed with the Applicant’s interpretation of
“inactivation device”, “filling device”, “drying device”, “separation device”, and
“second filling device”. The Examiner maintained the previous interpretation for

the terms “hard metal detachment device” and “light fraction detatchment device”.

4.  Second Response*

In the second Response, the Applicant amended independent claims 1 and 7
to specify that inactivation occurs prior to or during the comminuting step. The
Applicant argued that Zhang does not remedy the deficiency of Stevens and
Kellerman because Zhang’s process is applied to a liquid solution and not solids.
The Applicant further stated, “The claim language expressly requires ‘material’
which is ‘comminuted’. The inactivation/drying is applied to 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.

3 The second Office Action was issued on March 5, 2020.

* The second Response was filed on June 4, 2020.

13
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Zhang does not apply heating inactivation to solid materials; Zhang's

inactivation/drying process is applied to a liguid solution, not solids.” EX1002,

pp- 89-90 (emphases in original).

In making this argument, the Applicant never disputed that the use of a
drying process that occurs at a maximum pressure of 300 hPa was known at the
time of the invention (e.g., at least from Zhang). See id. And the Applicant
conceded that the very timing limitation added to claims 1 and 7 was logical and
must occur when inactivating 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.” Id. at 90 (emphases added). The Examiner nonetheless issued a

notice of allowance following the Second Response.

C. Level of Ordinary Skill

On this record, and at this time, Petitioner submits that a person of ordinary
skill in the art (“POSITA”) at the time of the '097 patent’s “invention” would have
had a B.S. degree in electrical engineering, materials science, chemical
engineering, or an equivalent field, as well as at least 2 to 3 years of academic or
industry in the recycling or processing of lithium-ion batteries. EX1003, {{[62-63.

Petitioner’s expert, Volker Spies has more than ordinary skill in the art. 1d.,

60. His opinions are supported by not only his decades of experience, but also the

14
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references cited in this Petition as well as the additional reasoning and documents
cited in his declaration.

D. Claim Construction

In an IPR, claims “shall be construed using the same claim construction
standard that would be used to construe the claim in a civil action under 35 U.S.C.
[§] 282(b).” 37 C.F.R. §42.100(b). Under that standard, the “words of a claim ‘are
generally given their ordinary and customary meaning.”” Phillips v. AWH Corp.,
415 F.3d 1303, 1312 (Fed. Cir. 2005) (en banc). Nonetheless, if the specification
“reveal[s] a special definition given to a claim term by the patentee that differs
from the meaning it would otherwise possess[,] ... the inventor’s lexicography
governs.” Phillips, 415 F.3d at 1316.

No claim construction is needed for most of the terms in most of the claims.
See Nidec Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013,
1017 (Fed. Cir. 2017) (citing Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d
795, 803 (Fed. Cir. 1999)) (noting that only those terms that are in controversy
need be construed, and only to the extent necessary to resolve the controversy).
The claims are unpatentable under any reasonable interpretation. That said, the
Patentee defined certain claim terms during prosecution and in the original
specification. These definitions are likely to have an impact on the PTAB’s

determinations in this proceeding, as explained in greater detail below.

15
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First, as discussed above, the Applicant and the Examiner provided
definitions during prosecution. For example, the Applicant provided definitions for
the following terms:

1. Inactivation device — drying device

2. Drying device — dryer not limited to vacuum circulation system and
can be vacuum dryer, contact dryer, convection dryer, infrared dryer.
EX1002, p. 154.

Moreover, the specification of the '097 patent provides lexicographic
definitions for a host of different terms. At least the following lexicographic
definitions are relevant to this proceeding:

Drying: “Within the scope of the present description, the term drying should
be understood particularly to mean the removal of at least one solvent in the
conducting salt. In particular, the drying is executed such that dimethyl carbonate
and/or ethyl methyl carbonate is removed.”

Battery: “The battery should be understood especially to mean a lithium
battery. A lithium battery is a rechargeable battery whose electrochemical reaction
involves lithium and/or lithium ions and/or a lithium compound.”

Battery Processing Installation: “A battery processing installation should

also be understood particularly to mean a rechargeable battery processing

installation for processing rechargeable batteries.”

16
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Transport Container: “The transport container should also be understood

particularly to mean transport packaging. The transport packaging is preferably
sealed by way of a vacuum seal.
EX1001, 2:23-39. These are clear definitions. See Kyocera Senco Indus. Tools Inc.
v. Int’l Trade Comm’n, 22 F.4th 1369, 1378 (Fed. Cir. 2022). And the prefatory
language “[w]ithin the scope of the present description’” and the repeated use of the
phrase “should ... be understood/particularly understood to mean” clearly express
the patentee’s intent to redefine these terms in these specific ways. See id.

Other constructions may be set forth below. Petitioner reserves the right to
modify or adapt these constructions, in this and/or any other proceeding in the
future, e.g., as further information is disclosed, as the claims are construed in the

pending district court litigation, responsive to Patent Owner’s arguments, etc.

VI. GROUNDS OF UNPATENTABILITY

A. Ground 1: Claims 1-3, 7-8 and 10 Are Obvious Over LithoRec In
View of DIN 28400 and Perry

1. Independent Claim 1

(a) [1-PRE] “A method for the treatment of used batteries,
comprising the steps:”

To the extent that the preamble is limiting, LithoRec discloses a method for
the treatment of used batteries, noting in particular that Li-ion batteries are to be

processed. For example, LithoRec discloses, “In the ‘LithoRec — Recycling of

17
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lithium-ion batteries’ project, several processes for recycling traction batteries
were evaluated...A conclusive concept was developed for separating the battery
systems down to the level of the cathodic active material powder used.” EX1016,
p. 1: 1-13.

LithoRec further discloses “a possible recycling pilot plant was
conceptualized...In order to be able to design the overall system, the following
framework conditions had to be defined for the design of the system...Battery types
to be processed are Li-ion accumulators in the form of traction batteries, hybrid
batteries and plug-in batteries.” EX1016, p. 222: 25-33 and Fig. G-1.

The repeated discussions of recycling batteries clearly discloses the claimed

treatment of used batteries. EX1003, {{83-85.

18
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(b) [1-A] “(a) comminuting the batteries such that
comminuted material is obtained;”

LithoRec discloses comminuting the batteries to obtain comminuted
material. In particular, LithoRec discloses the “dismantling of the battery system
follows the primary goal of freeing the cells for further processing. Other

recyclable materials, such as copper cables and circuit boards, are also collected as
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separate fractions for further recycling. This is followed by mechanical
comminution and separation of the cell and preparation of the active material.”
EX1016, p. 223: 6-9. In addition, “The pre-shredding should cause the cell
housings...to break open and ideally already lead to an extensive separation of the
active mass from the arrester foils.” EX1016, p. 226: 12-13. “Active mass” and/or
“active material” therefore is comminuted material according to LithoRec.

A POSITA would have understood that the dismantling of the batteries and
the “pre-shredding” taught by LithoRec falls within the scope of “comminuting the
batteries,” as recited in claim 1 of the '097 patent. In particular, LithoRec uses the
term “comminution” to describe the “pre-shredding” process. In addition, the '097
patent is silent regarding the structure of the comminuted material and fails to
describe the comminuted material in any way that would exclude the
“comminuted” material processed by the “pre-shredder” of LithoRec.

(c) [1-B] “(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”

LithoRec discloses drying an active mass that has been comminuted to
evaporate electrolytes from the comminuted active mass. In particular, LithoRec
discloses, “The electrolytes need to be evaporated for the subsequent dry treatment

process, which are primarily aimed at extracting the active mass. On the one hand,
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this step eliminates the potential hazard of flammable solvents and, on the other
hand, converts the active mass into the dry powder form required for dry
processing.” EX1016, p. 226: 30-33. The '097 patent repeatedly refers to using a
drying process to remove dimethyl carbonate. EX1001, col. 2:25-27; col. 3:4-12;
col. 4:37-40 & 61-63; col. 6:43-49. LithoRec discloses that dimethyl carbonate is
an electrolyte found in the batteries that are to be processed. EX1016, p. 100: 1-7.
A POSITA thus would understand that LithoRec teaches drying the active mass to
remove dimethyl carbonate, which inactivates the active mass that has already
been comminuted (pre-shredded). EX1003, ] 88-91.

A POSITA would understand that the electrolyte evaporating process of
LithoRec teaches “inactivating the comminuted material such that an inactivated
comminuted material 1s obtained,” as recited in claim 1 based on the disclosure of
the '097 patent.

In particular, the '097 patent discloses that the “inactivation device” is “in
the form of a drying device 26.” EX1001, 8: 14-15. In addition, “the drying of the
comminuted material results in inactivated comminuted material 42.” EX1001, 8:
54-55. The '097 patent further discloses that “[w]ithin the scope of the present
description, the term drying should be understood particularly to mean the removal
of at least one solvent in the conducting salt. In particular, the drying is executed

such that dimethyl carbonate and/or ethyl methyl carbonate is removed.” EX1001,
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2:23-27. Thus, a POSITA would understand that according to the '097 patent, the
comminuted material is considered to be inactivated when at least one solvent in a
conducting salt (e.g., dimethyl carbonate and/or ethyl methyl carbonate) is
removed by way of a drying process—which LithoRec clearly does.

In terms of the “timing requirement” of this limitation, the then-Applicant
admitted that when inactivating comminuted material, “[1Jogically, ... you must
comminute either before or during the inactivation.” EX1002, p. 90. There is
therefore nothing new or inventive about this language from claim 1. Regardless,
LithoRec also discloses evaporating the electrolyte from the active mass
(inactivating the active mass) after performing the comminuting step. In particular,
LithoRec discloses “The electrolytes need to be evaporated for the subsequent dry
treatment processes, which are primarily aimed at extracting the active mass”
(emphasis added). EX1016, p. 226: 30-31. Thus, the drying in LithoRec is
performed after the comminuting, which is apparent because LithoRec refers to its
drying as “subsequent dry treatment processes” on p. 226 following the pre-
shredding comminuting on page 226.

(d) [1C] “(c) filling a transport container with the inactivated
comminuted material”

The '097 Patent defines “transport container” as a “transport packaging.”

EX1001, 2: 35-36. LithoRec discloses that after the active mass has been
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inactivated (the active mass has been dried and the electrolytes have been removed
from the active mass), the active mass is recovered as powder and then fed to a
drum filler with a palletizing device and packaged. In particular, LithoRec
discloses “The pre-shredded and dried battery cells...are fed directly from the dryer
onto a conveyor belt...The second sorting step is intended for the rough separation
of heavy parts...The light fraction largely consists of foils...and the active mass to
be recovered as powder...The sieve underflow, active mass in powder form, is fed
by means of a suitable screw conveyor (3.19) to a drum filler with [a] palletizing
device (3.20) and packaged.” EX1016, p. 227:44-45; p. 228: 6-8, 31-32; and Fig.
G-1.

LithoRec thus fills a transport container (drum / pallet / package) with the
inactivated comminuted material (active mass) for transport.

(e) [1D] “wherein the inactivating step is performed by drying
the comminuted material, and”

As discussed above, LithoRec teaches inactivating the active mass
(comminuted material) via drying: “The electrolytes need to be evaporated for the
subsequent dry treatment processes, which are primarily aimed at extracting the
active mass, it is necessary to evaporate the electrolytes.” EX1016, p. 226: 30-31.

(f) [1E] “wherein the drying occurs at a maximum pressure of
300 hPa.”
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LithoRec discloses general conditions at which drying should occur,
including keeping pressures low in order accommodate the evaporation of highly
flammable solvents. LithoRec uses low pressures because it recognizes the
potential for combustion or explosions. “As some of the liquids to be vaporized are
highly flammable solvents, the drying temperature should probably be severely
restricted. This in turn speaks in favor of drying under vacuum, as the drying
temperature can be kept low.” EX1016, p. 226: 36-38.

LithoRec does not explicitly teach a specific vacuum pressure to be used.
Instead, LithoRec teaches that dryer manufacturers should determine optimum
drying pressure to keep the temperature low to prevent explosions from the highly
flammable solvents. EX1016, p. 226: 36-38. This is similar to the reason provided
by the '097 patent. In particular, the '097 patent discloses that the temperature
within the dryer is kept low in order to avoid a potential chemical reaction with the
solvents being evaporated that would be hazardous. EX1001, 3: 4-17. In addition,
one of the solvents with which the '097 patent is concerned is dimethyl carbonate,
which also is a concern in LithoRec. EX1001, 2: 23-27 and 3: 5-17; EX1016, p.
100: 1-7 and p. 226: 1-7.

DIN 28400 teaches the conditions that define a vacuum according to the
international standard ISO 3529-1: 1981 that was issued by the International

Organization for Standardization (ISO). One of the conditions that meets the
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international standard ISO 3529-1: 1981 for a vacuum is that the pressure is
between 0 and 300 millibars (i.e., between 0 and 300 hPa). EX1018, 1.1. This is
the exact same range as the claimed pressure range. Accordingly, prior to the time
the invention of the ‘097 patent was made, the claimed pressure range was well
known for producing a vacuum. Indeed, it was part of the international standard
and thus certainly would have been used by a POSITA who already knew to
implement a dryer with a vacuum from LithoRec.

In addition, Perry includes a section devoted to vacuum dryers and teaches
an operating pressure range for an exemplary type of vacuum dryer. “Shelf vacuum
dryers operate in the range of 1 to 25 mmHg pressure” (1.33 to 33.33 hPa).
EX1006, p. 12-45, col.1, 1*' paragraph. Thus, Perry provides a concrete example of
a vacuum dryer operating within the claimed range.

Given that one of the conditions that meets the international standard for the
presence of a vacuum is the claimed pressure range, Perry provides a concrete
example of a vacuum dryer operating within the claimed range, and LithoRec
teaches using a vacuum dryer to keep the drying temperature low to prevent a
combustion or explosion (which is similar to the reason provided by the '097
patent), a POSITA would have been motivated to select a vacuum pressure for the
dryer of LithoRec within the claimed range to operate the dryer at the optimum

pressure to lower the drying temperature and prevent a combustion or explosion.
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A claimed range that overlaps or falls within a range disclosed in the prior
art is considered to be prima facie obviousness. In re Geisler, 116 F.3d 1465, 1468
(Fed. Cir. 1997). Here, there is no evidence available to show criticality of the
claimed range (i.e., there is no evidence the claimed range achieves an unexpected
result relative to the prior art range). Under that standard, it is not inventive to
discover optimum or workable ranges by routine experimentation. /d. at 1469-
1470.

The teaching of the '097 patent fails to overcome the presumption that the
claimed range is obvious because the '097 patent does not teach any unexpected
results associated with the claimed pressure. It merely discloses “According to a
preferred embodiment, the drying occurs under vacuum. The size of the vacuum is
preferably selected such that the vapour pressure of dimethyl carbonate at 80° C.,
especially at 70° C., is not reached. It is beneficial if the drying occurs at a
maximum pressure of 300 hPa.” EX1001, 3:4-8. In other words, the '097 Patent
discloses that the “300 hPa” upper limit for the pressure in the vacuum chamber
was chosen merely in connection with the vapour pressure of dimethyl carbonate at
80° C and could easily be found by looking up a chart or through routine
experimentation. Indeed, the claimed range matches the relevant international
standard. There simply cannot be anything surprising or unexpected about

implementing the agreed-upon international standard. This subject matter would
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have been obvious to a POSITA from LithoRec, especially when considering DIN
24800 and Perry.

2. Claim 2

In addition to the features of claim 1, claim 2 recites “wherein the
comminuted material is dried until an electrolyte content in the comminuted
material 1s so low that an electrochemical reaction is impossible.”

LithoRec teaches “The electrolytes need to be evaporated for the subsequent
dry treatment processes, which are primarily aimed at extracting the active mass.
On the one hand, this step eliminates the potential hazard of flammable solvents
and, on the other hand, converts the active mass into the dry powder form required
for dry processing.” EX1016, p. 226: 30-33. LithoRec thus explicitly teaches
“eliminating” the potential hazard of flammable solvents by evaporating
electrolytes in the solvents and, as a result, the electrolyte content in the
comminuted material is so low that an electrochemical reaction is impossible.

LithoRec further discloses “If it is assumed that all volatile, highly
flammable solvents have been removed during the drying process, no explosion
protection is required.” EX1016, p. 229: 21-22. In other words, LithoRec
contemplates either removing all electrolytes or providing explosion protection.
The former corresponds to a scenario in which all volatile, highly flammable

solvents are removed, making the electrolyte content in the comminuted material
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so low that an electrochemical reaction is impossible, and thus obviating the need
for explosion protection.

A POSITA thus would understand that LithoRec teaches that the electrolyte
content in the active mass (comminuted material) is so low that an electrochemical
reaction (e.g., explosion) is impossible. A POSITA would have used the drying
process to ensure that the electrolyte content in the comminuted material is so low
that an electrochemical reaction is impossible because that is exactly what
LithoRec teaches, and why. Further, a POSITA would be motivated to do so
because that implementation advantageously would mitigate the need for explosion
protection, as taught by LithoRec.

3. Claim 3

In addition to the features of claim 1, claim 3 recites “wherein the drying
occurs under vacuum.”

As discussed above with respect to [1E], LithoRec teaches “As some of the
liquids to be vaporized are highly flammable solvents, the drying temperature
should probably be severely restricted. This in turn speaks in favor of drying under
vacuum, as the drying temperature could be kept low.” EX1016, p. 226: 36-38. A

POSITA would understand that LithoRec expressly teaches drying under vacuum.
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4. Claim 7

In addition to the features of claim 1, claim 7 recites “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.”

The language of claim 7 requires only one of two listed conditions.
However, as shown below, LithoRec teaches drying the comminuted material
(active mass) under both conditions.

(a) no flammable or explosive gas mixture is formable above
the comminuted material in the transport container

The '097 patent discloses “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 60 week at 50° C.
and 1013 hPa, no flammable gas mixture 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.” EX1001, 3:56-64.

LithoRec discloses drying a comminuted material (active mass) to evaporate

flammable or explosive gas and to remove the potential hazard of flammable
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solvents. In particular, LithoRec discloses “The electrolytes need to be evaporated
for the subsequent dry treatment processes, which are primarily aimed at extracting
the active mass. On the one hand, this step eliminates the potential hazard of
flammable solvents and, on the other hand, converts the active mass into the dry
powder form required for dry processing.” EX1016, p. 226: 30-33.

To the extent that the parameters disclosed by the '097 patent for “completed
drying” are limiting, LithoRec also discloses that the volatile and flammable
solvents are completely evaporated once the drying process is complete, when
LithoRec discloses “If it is assumed that all volatile, highly flammable solvents
have been removed during the drying process, no explosion protection is required
for the dedusting of the sorting plant from the dryer discharge. EX1016, p. 229: 21-
22. A POSITA would understand that LithoRec is teaching complete evaporation
and, thus, completely avoiding formation of a flammable or explosive gas mixture.

LithoRec further discloses that after the drying process has been completed,
the active mass is sorted and then directed to a transport container. In particular,
LithoRec discloses “The pre-shredded and dried battery cells...are fed directly from
the dryer onto a conveyor belt...The second sorting step is intended for the rough
separation of heavy parts... The light fraction largely consists of foils...and the
active mass to be recovered as powder...The sieve underflow, active mass in

powder form, is fed by means of a suitable screw conveyor (3.19) to a drum filler
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with [a] palletizing device (3.20) and packaged.” EX1016, p. 227:44-45; p. 228: 6-
8, 31-32; and Fig. G-1.

Since LithoRec teaches that all of the flammable or explosive gas has been
evaporated in the drying step, a POSITA would understand that there is no
flammable or explosive gas mixture that is formable above the active mass when
the active mass is delivered to the transport container. In addition, if all volatile,
highly flammable solvents are removed, a POSITA would understand that all of
the conditions discussed in col. 3, lines 56-64 of the '097 patent are inherently met.

(b) “the comminuted material is so dry that no flammable or

explosive gas mixture is able to emerge in the transport
container”

LithoRec discloses drying a comminuted material (active mass) to evaporate
flammable or explosive gas. In particular, LithoRec discloses “The electrolytes
need to be evaporated for the subsequent dry treatment processes, which are
primarily aimed at extracting the active mass. On the one hand, this step eliminates
the potential hazard of flammable solvents and, on the other hand, converts the
active mass into the dry powder form required for dry processing.” EX1016, p.
226: 30-33.

In addition, LithoRec discloses that the volatile and flammable solvents are
completely evaporated, when LithoRec discloses “If it is assumed that all volatile,

highly flammable solvents have been removed during the drying process, no
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explosion protection is required for the dedusting of the sorting plant from the
dryer discharge. EX1016, p. 229: 21-22.

Also, the active mass of LithoRec is completely devoid of flammable or
explosive gas by the time it is conveyed to the transport container. In particular,
LithoRec discloses “The pre-shredded and dried battery cells...are fed directly from
the dryer onto a conveyor belt...The second sorting step is intended for the rough
separation of heavy parts... The light fraction largely consists of foils...and the
active mass to be recovered as powder...The sieve underflow, active mass in
powder form, is fed by means of a suitable screw conveyor (3.19) to a drum filler
with [a] palletizing device (3.20) and packaged.” EX1016, p. 227:44-45; p. 228: 6-
8, 31-32; and Fig. G-1.

Since all of the flammable or explosive gas has been evaporated in the
drying step, a person of ordinary skill in the art would understand that there is no
flammable or explosive gas mixture in the packaging (transport container) that
could conceivably emerge. The active mass (comminuted material) is in an
inactivated powder form at this point. EX1003 {{[114-117. Thus, 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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5. Claim 8

In addition to the features of claim 1, claim 8 recites “wherein the batteries
are lithium batteries.”

The ‘097 patent describes Li-ion batteries as being lithium batteries.
EX1001, 2:28-31. As discussed above with respect to [1-PRE], LithoRec discloses,
“In the ‘LithoRec — Recycling of lithium-ion batteries’ project, several processes
for recycling traction batteries were evaluated...A conclusive concept was
developed for separating the battery systems down to the level of the cathodic
active material powder used.” EX1016, p. 1: 1-13. LithoRec also discloses
“Battery types to be processed are Li-ion accumulators in the form of traction
batteries, hybrid batteries and plug-in batteries.” EX1016, p. 230: 11-12.
Therefore, LithoRec discloses that the batteries are lithium batteries as claimed.

6. Claim 10

In addition to the features of claim 1, claim 10 recites “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.”

As discussed above with respect to [1C], LithoRec thus fills a transport
container (drum / pallet / package) with the inactivated comminuted material
(active mass) for transport. In addition, a POSITA would have either interpreted

LithoRec as sealing off the transport containers to prevent spillage and/or
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contamination or would have thought it to be obvious that the transport containers
of LithoRec are sealed off to prevent spillage and/or contamination. Such a seal
would also be dust-tight to prevent contamination due to dust infiltration from or
into the transport container. EX1003 q{[120-121.

B. Ground 2: Claim 9 Is Obvious Over LithoRec In View of Din
24800 and Perry, And Further In View of Hanisch

1. The Hanisch Reference

As discussed above, Hanisch was used in combination with Stevens and
Kellerman to reject claims 14 and 18 during the prosecution of the ‘097 patent.
Hanisch itself was relied upon to teach “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” as
was recited in application claims 14 and 18 (versions of which issued as claims 5
and 17 in the ‘097 patent). EX1002, pp. 92, 113-114, 158, and 191.

Neither of the then-Applicant’s responses addressed the Examiner’s
characterization of Hanisch. Instead, the Applicant asserted that Hanisch teaches
heating to an extremely high temperature that is 350 to 800°C. EX1002, pp. 92 and
158. The fragmented material of Hanisch is heated at 350 to 800°C in order to
decompose a binder in the battery fragments and allow the active material to be
separated from the binder. EX1020, p. 5: 27-28. The air jet sieve is used for an

additional separation step. EX1020, p. 3: 18-23. Accordingly, during prosecution,
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the Applicant and the Examiner focused only on the “separation” aspect of
Hanisch.

However, Hanisch also discloses drying the battery fragments prior to
heating the battery fragments to the decomposition temperature (350 to 800°C).
The drying step is intended to retrieve electrolytes from the battery fragments prior
to exposing the battery fragments to the high temperature range of 350 to 800°C. In
addition, the battery fragments are dried at a temperature below 80°C. EX1020, p.
5:10-15.

As discussed above, the '097 patent teaches that the “below 80°C” feature is
intended to evaporate volatile electrolytes. EX1001, 3: 4-40. Accordingly, the
portion of Hanisch disclosing the “below 80°C” temperature range is material to
the patentability of the '097 patent. However, this aspect of Hanisch was not
considered during the original prosecution leading to the '097 patent. Therefore,
even though Hanisch was applied against the '097 patent during prosecution, an
overlooked portion of Hanisch is being relied upon here, and Hanisch is being
presented in a new light specifically with respect to its “drying” aspect—and in
combination with LithoRec, DIN 28400, and Perry. Differently stated, neither the
specific portion of Hanisch was relied upon during original prosecution, nor was
the specific combination of LithoRec, Din 28400, Perry, and Hanisch previously

before the USPTO. These are new considerations for the PTAB in this proceeding.
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2. Claim 9 Would Have Been Obvious to a POSITA

In addition to the features of claim 1, claim 9 recites “wherein drying occurs
at a temperature of less than 80° C.”

LithoRec discloses general conditions at which drying should occur,
including keeping temperatures low to account for the evaporation of highly
flammable solvents. LithoRec uses low temperatures because it recognizes the
potential for explosions. “As some of the liquids to be vaporized are highly
flammable solvents, the drying temperature should probably be severely restricted.
This in turn speaks in favor of drying under vacuum, as the drying temperature
could be kept low.” EX1016, p. 226: 36-38. However, LithoRec does not describe
any specific temperature or temperature range at which drying should occur.

Hanisch discloses “The method preferably comprises the step whereby,
before the cell fragments are heated to the decomposition temperature, the cell
fragments are dried at a drying temperature, in such a way that dry cell fragments
and drying vapours arise, at least part of the drying vapours being condensed. This
has the advantage that the electrolyte solvent can be reclaimed. In this context, it is
advantageous for the drying temperature to be below 100 °C, in particular below
80 °C.” EX1020, p. 5: 10-15. Hanisch also discloses “There is a drying

temperature T, of preferably T, = 80 °C therein. The pre-dryer 28 comprises a
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circulation pump 32 and a capacitor 34 for condensing electrolyte.” EX1020, p. 8:
8-9.

In addition, Perry discloses “Vacuum is used in conjunction with drying or
other chemical operations when low solids temperatures must be maintained
because heat will cause damage to the product or change its nature, when air
combines with the product as it is heated, causing oxidation or an explosive
condition, when solvent recovery is required, and when materials must be dried to
extremely low moisture levels.” EX1006, p. 20-65: 6th paragraph to p.20-66: 1%
paragraph.

Given the guidance provided by LithoRec, Perry, and Hanisch, regarding the
drying temperature for combustible or explosive materials such as electrolytes, a
POSITA would have selected a low temperature for drying an electrolyte of a
processed lithium ion battery typically and, more particularly, a POSITA would
have used a temperature no higher than 80° C as specifically taught by Hanisch. A
POSITA would have done so because the references all teach using low
temperatures to avoid combustion and explosion for electrolytes including those

specifically mentioned in the '097 patent.
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C. Ground 3: Claims 12, 13, 15, 16, 18, and 19 Are Anticipated By
LithoRec

1. Independent Claim 12

(a) [12-PRE] “A battery processing installation for treatment
of used batteries, comprising:”

To the extent that the preamble is limiting, LithoRec discloses a battery
processing plant for the treatment of used batteries noting in particular that the
plant processes li-ion batteries. For example, LithoRec discloses “a possible
recycling pilot plant was conceptualized...Battery types to be process are Li-ion
accumulators in the form of traction batteries, hybrid batteries and plug-in
batteries...A conclusive concept was developed for separating the battery systems
down to the level of the cathodic active material powder used” EX1016, p. 1: 1-13.

LithoRec further discloses “a possible recycling pilot plant was
conceptualized...In order to be able to design the overall system, the following
framework conditions had to be defined for the design of the system...Battery types
to be processed are Li-ion accumulators in the form of traction batteries, hybrid
batteries and plug-in batteries.” EX1016, p.222: 25-33 and Fig. G-1.

The repeated discussions of recycling batteries clearly discloses the claimed

processing installation for the treatment of used batteries. EX1003 {[133-135.
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See also the [1-PRE] discussion above.

(b) [12-A] “(a) a comminution unit configured to comminute
the batteries such that comminuted material 1s obtained;”

LithoRec discloses comminuting the batteries to obtain comminuted

material. In particular, LithoRec discloses the “dismantling of the battery system

41



Petition for Inter Partes Review of U.S. Patent No. 11,050,097
Filed: May 1, 2024

follows the primary goal of freeing the cells for further processing. Other
recyclable materials, such as copper cables and circuit boards, are also collected as
separate fractions for further recycling. This is followed by mechanical
comminution and separation of the cell and preparation of the active material.”
EX1016, p. 223: 6-9. In addition, “The pre-shredding should cause the cell
housings...to break open and ideally already lead to an extensive separation of the
active mass from the arrester foils.” EX1016, p. 226: 12-13. “Active mass” and/or
“active material” therefore is comminuted material according to LithoRec.

A POSITA would have understood that the dismantling of the batteries and
the “pre-shredding” taught by LithoRec falls within the scope of “comminute the
batteries,” as recited in claim 12 of the '097 patent. In particular, LithoRec uses the
term “comminution” to describe the “pre-shredding” process. In addition, the '097
patent is silent regarding the structure of the comminuted material and fails to
describe the comminuted material in any way that would exclude the
“comminuted” material processed by the “pre-shredder” of LithoRec.

In addition, LithoRec identifies rotor shredders and cross-flow shredders as
candidates for comminuting batteries to produce a comminuted “active mass”. In
particular, LithoRec discloses in the “Machine selection Pre-shredding” section,
“In principle, various types of shredding machines that have become established in

the field of shredding metallic secondary raw materials can be used for pre-
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shredding....The pre-shredding should cause the cell housings...to break open and
ideally already lead to an extensive separation of the active mass from the arrester
foils...With conventional rotor rippers, the degree of digestion can only be
influenced by selecting a suitable grate that limits the size of the discharge
unit...Whereas conventional rotor shredders only work continuously in throughput,
the cross-flow shredders are operated in sets.” EX1016, p. 225: 8-17. LithoRec
also discloses using rotary shears to dismantle the batteries. EX1016, p. 100: 12.
The '097 patent discloses exemplary forms of the comminution unit 18.
Among the exemplary forms are “a rotary shear with a rotor and a stator or several
rotors, or a cutting mill with a rotor and several rotors.” The rotary shear and the
cutting mill are examples of rotary shredders. In addition, LithoRec explicitly
discloses using a rotary shear. Thus, LithoRec teaches various comminution unit
structures, including the same structures as disclosed in the '097 patent. And the
structures present in LithoRec ensure that comminuted material is obtained, e.g., in
the form of active mass. EX1003 {[136-139. See also the [1-A] discussion above.
(c) [12-B] “(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”

LithoRec discloses a dryer that dries an active mass that has been

comminuted in order to evaporate electrolytes from the comminuted active mass.
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In particular, LithoRec discloses “The electrolytes need to be evaporated for the
subsequent dry treatment process, which are primarily aimed at extracting the
active mass. On the one hand, this step eliminates the potential hazard of
flammable solvents and, on the other hand, converts the active mass into the dry
powder form required for dry processing.” EX1016, p. 226: 30-33. The '097 patent
repeatedly refers to using a drying process to remove dimethyl carbonate. EX1001,
col. 2: 25-27; col. 3: 4-12; col. 4: 37-40 and 61-63; col. 6: 43-49. LithoRec
discloses that dimethyl carbonate is an electrolyte found in the batteries that are to
be processed. EX1016, p. 100: 1-7. A POSITA would understand that LithoRec
teaches a drying device that dries the active mass to remove dimethyl carbonate,
which inactivates the active mass that has already been comminuted (pre-
shredded). EX1003 qq[140-144.

A POSITA would understand that the electrolyte evaporating process of
LithoRec teaches “a drying device configured to inactivate the comminuted
material,” as recited in claim 12 based on the disclosure of the '097 patent.

In particular, the '097 patent discloses that the “inactivation device” is “in
the form of a drying device 26.” EX1001, 8: 14-15. In addition, “the drying of the
comminuted material results in inactivated comminuted material 42.” EX1001, 8:
54-55. The '097 patent further discloses that “[w]ithin the scope of the present

description, the term drying should be understood particularly to mean the removal

44



Petition for Inter Partes Review of U.S. Patent No. 11,050,097
Filed: May 1, 2024

of at least one solvent in the conducting salt. In particular, the drying is executed
such that dimethyl carbonate and/or ethyl methyl carbonate is removed.” EX1001,
2:23-27. Thus, a POSITA would understand that according to the '097 patent, the
comminuted material is considered to be inactivated when at least one solvent in a
conducting salt (e.g., dimethyl carbonate and/or ethyl methyl carbonate) is
removed by way of a drying process-which LithoRec clearly does.

In terms of the “timing requirement” of this limitation, the then-Applicant
admitted that when inactivating comminuted material, “[1Jogically, ... you must
comminute either before or during the inactivation.” EX1002, p. 90. There is
therefore nothing new or inventive about this language from claim 1. Regardless,
LithoRec also discloses evaporating the electrolyte from the active mass
(inactivating the active mass) after performing the comminuting step. In particular,
LithoRec discloses “The electrolytes need to be evaporated for the subsequent dry
treatment processes, which are primarily aimed at extracting the active mass”
(emphasis added). EX1016, p. 226: 30-31. Thus, the drying in LithoRec is
performed after the comminuting, which is apparent because LithoRec refers to its
drying as a “subsequent dry treatment processes’” on p. 226 following the pre-

shredding comminuting on page 226.
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LithoRec therefore discloses the same structure being used in the same way
for the same purpose and with the same timing as in the '097 patent. See also the
[1-B] and [1-D] discussions above.

(d) [12-C] “(c) a filling device configured to fill a transport
container with the inactivated comminuted material; and”

The '097 Patent defines “transport container” as a “transport packaging”.
EX1001, 2: 35-36. LithoRec discloses that after the active mass has been
inactivated (the active mass has been dried and the electrolytes have been removed
from the active mass), the active mass is recovered as powder and then fed to a
drum filler with a palletizing device and packaged. In particular, LithoRec
discloses “The pre-shredded and dried battery cells...are fed directly from the dryer
onto a conveyor belt...The second sorting step is used for the rough separation of
heavy parts...The light fraction largely consists of foils...and the active mass to be
recovered as powder...The sieve underflow, active mass in powder form, is fed by
means of a suitable screw conveyor (3.19) to a drum filler with [a] palletizing
device (3.20) and packaged.” EX1016, p. 227:44-45; p. 228: 6-8, 31-32; and Fig.
G-1.

LithoRec thus fills a transport container (drum/pallet/package) with the
inactivated comminuted material (active mass) for transport. Accordingly, a

POSITA would understand that once packaged, the active mass is in condition for
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transport and that the packaged active mass is in a transport container. Thus, a
POSITA would understand that LithoRec’s drum filler is a filling device within the
meaning of the '097 patent.
See also the [1-C] discussion above.
(e) [12-D] “(d) a vacuum installation connected to the drying

device and configured to generate a vacuum in the drying
device.”

LithoRec discloses general conditions at which drying should occur,
including keeping pressures low by generating a vacuum within the dryer in order
accommodate the evaporation of highly flammable solvents. LithoRec uses low
pressures because it recognizes the potential for combustion or explosions. “As
some of the liquids to be evaporated are highly flammable solvents, the drying
temperature is likely to be severely restricted. This in turn speaks in favor of drying
under vacuum, as the drying temperature could be kept low.” EX1016, p. 260: 14-
16.

Although LithoRec is silent regarding the device that produces the vacuum
for the dryer, a POSITA would understand that the battery processing installation
of LithoRec includes the “vacuum installation” recited in claim 12.

In particular, claim 12 does not recite any specific structure associated with

the “vacuum installation”. Instead, the only structural requirement recited in claim
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12 is that the “vacuum installation” is configured to be “connected to the drying
device” and is “configured to generate a vacuum in the drying device.”

In order to generate a vacuum in a drying device, there must be a source of
the vacuum (i.e., a vacuum installation). In addition, in order for the vacuum
installation to generate a vacuum in the dryer, the vacuum installation must be
connected to the dryer. Thus, the mere existence of a vacuum dryer (such as the
one disclosed in LithoRec (EX1016, p.226: 37-38)) means that a vacuum
installation to the extent recited in claim 12 will be present with that vacuum dryer.

This conclusion is supported by the then-Applicant’s arguments during
prosecution. When arguing against the rejection of application claim 7 (a version
of which issued as claim 12) over Stevens and Kellerman, the then-Applicant
asserted that “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.’”

Based on the then-Applicant’s arguments, a POSITA would understand that
the only requirement for the “vacuum installation” is that it be able to produce a
vacuum in the dryer. A vacuum dryer requires a device that generates the vacuum

in the dryer and in order to do so, the device must be connected to the dryer.
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Therefore, because LithoRec discloses a vacuum dryer, LithoRec also discloses the
“vacuum installation” of the type recited in claim 12.

2. Claim 13

In addition to the features of claim 12, claim 13 recites “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.”

LithoRec teaches “The electrolytes need to be evaporated for the subsequent
dry treatment processes, which are primarily aimed at extracting the active mass.
On the one hand, this step eliminates the potential hazard of flammable solvents
and, on the other hand, converts the active mass into the dry powder form required
for dry processing.” EX1016, p. 266: 30-33.

LithoRec thus explicitly teaches “eliminating” the potential hazard of
flammable solvents by evaporating electrolytes in the solvents and, as a result, the
electrolyte content in the comminuted material is so low that an electrochemical
reaction is impossible.

LithoRec further discloses “If it is assumed that all volatile, highly
flammable solvents have been removed during the drying process, no explosion
protection is required.” EX1016, p. 229: 21-22. In other words, LithoRec
contemplates either removing all electrolytes or providing explosion protection.

The former corresponds to a scenario in which all volatile, highly flammable
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solvents are removed, making the electrolyte content in the comminuted material
so low that an electrochemical reaction is impossible, and thus obviating the need
for explosion protection.

A POSITA thus would understand that LithoRec teaches that the electrolyte
content in the active mass (comminuted material) is so low that an electrochemical
reaction (e.g., explosion) is impossible.

3. Claim 15

(a) “ahard metal detachment device and/or a light fraction
detachment device;”

In addition to the features of claim 12, claim 15 requires only one of a hard
metal detachment device and a light fraction detachment device. LithoRec
discloses both, including the specific hard metal detachment device and a light
fraction detachment device structures used in the '097 patent. To the extent that
“hard metal detachment device” requires: “a device for detaching fragments of
peripheral components of the operating system, the battery cell casing and the
electrical contacts,” (EX1001, 7: 17-25) LithoRec discloses this limitation. The
'097 patent further states that, “[f]or example, the hard metal detachment device
has a magnet separation device and/or a separator, in particular a cross-flow
separator and/or a zigzag separator. The separation device should be understood
particularly to mean a device for detaching the separator foil.” (The '097 Patent col.

7, lines 17-25).
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LithoRec discloses a magnetic separator and a cross-flow separator. In
particular, LithoRec discloses “The pre-shredded and dried battery cells...are fed
directly from the dryer onto a conveyor belt...The second sorting step is intended
for the rough separation of heavy parts (housing parts bridges, nuts, bolts and the
like). The light fraction largely consists of foils (copper, aluminum, plastic) and the
active mass to be recovered as powder. So-called Cross-flow separators are a
simple unit for such separation process.” EX1016, p. 227:44-45; p. 228: 6-8, 31-
32.

To the extent that “light fraction detachment device” requires: “The light
fraction separation device preferably has a zigzag separator and/or an air separator,
wherein it is favourable if the air 1s conducted within a circuit,” LithoRec discloses
a separator for light fraction that is an air separator.

“The light fraction largely consists of foils...and the active mass to be
recovered as powder...The material to be sorted is scattered into an almost
horizontal air stream.” EX1016, p. 228: 7-9. LithoRec therefore discloses this part
of claim 15.

(b) a separation device configured to separate active material

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

The '097 Patent discloses that “[t]he separation device should be understood

particularly to mean a device for detaching the separator foil.” EX1001, 7: 23-25.
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In addition, the '097 patent discloses the “carrier fraction” comprises carrier foils
which can be made of aluminum and copper. In particular, the '097 patent discloses
“A light fraction with a separator foil and fine coating material, and a heavy
material fraction with carrier foils (aluminium and copper).” EX1001, 9: 46-48.

LithoRec discloses “The light fraction largely consists of foils (copper,
aluminum, plastic)...The disintegration shredding process should remove the active
mass as completely as possible from the metal foils without shredding these foils
too finely....Due to the large differences in the particle sizes of the components to
be separated, sieving at e.g. 1 mm sieve mesh width is suitable for separating the
active mass from the granulator's comminution product. Experience has shown that
with this screen mesh size, the pulverized active mass can be separated very
reliably from the films.” EX1016, p. 228: 7, 22-27.

The sieve mesh of LithoRec separates the active mass (active material) from
the metal foils (carrier fraction). Accordingly, the sieve mesh of LithRec is a
“separation device” as recited in claim 15. LithoRec therefore also discloses this
part of claim 15.

(c) asecond filling device configured to separately fill the

active material fraction and the carrier fraction in
respective containers.

The '097 patent does not identify any specific structures for the second

filling device. Nonetheless, LithoRec teaches a device that separates the active
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mass from foils and separately fills drums and packages accordingly. In particular,
LithoRec discloses “The sieve underflow, active mass in powder form, is fed by
means of a suitable screw conveyor (3.19) to a drum filler with palletizing device
(3.20) and packaged. The screen overflow, a mixture of copper and aluminum foil
sections contaminated with plastic, is also fed onto an air oven (3.22), also known
as a separating table, by means of a screw conveyor (3.21)...The metal foils (foil
thickness approx. 20 um) have bulk weights of between 150 kg/t and 300 kg/t in
the as-collected state and could therefore neither be transported effectively nor
used in melting operations. To do this, they must be pressed into briquettes of the
appropriate density.” EX1016, p. 228: 31-34; p. 229: 2-5.

LithoRec further discloses two “buffer containers (3.24) [that] must be
installed between the separating table and the briquette press, which can hold at
least one day’s production...of the corresponding film fraction. EX1016, p.229: 10-
12. In addition, Fig. G-1 of LithoRec shows a “day silo for copper” 3.24-1 and a
“day silo for aluminum” 3.24-2.

As discussed above, LithoRec discloses conveying the active mass in
powder form to a drum filler, while the copper and aluminum foil are directed to
different storage containers so that the copper and aluminum foil can be later
processed and pressed into briquettes for transport. A POSITA would understand

that the copper and the aluminum foil must be filled in the separate containers by a
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“second filling device” because the copper and aluminum foils and the active mass
are sent to different storage containers. Therefore, LithoRec discloses the second
filling device of claim 15. LithoRec therefore discloses this part of claim 15, as

well.

4. Claim 16

In addition to the features of claim 15, claim 16 recites “wherein the carrier
fraction are aluminum and copper foils.”

LithoRec discloses “The light fraction largely consists of foil (copper,
aluminum, plastic).” EX1016, p. 227: 7.

S. Claim 18

In addition to the features of claim 15, claim 18 recites “wherein the
separation device is a second comminution device.”

LithoRec discloses “Digestion comminution...The light fraction from the
cross-flow classifier can contain large aggregates of active mass in addition to
considerable proportions of incompletely broken down composites of arrester films
and active mass. In order to achieve the desired high yield of the active mass, the
light classifier material produced must be subjected to a further pulping process. A
MEWA UG600 granulator (3.16) was selected for this disintegration comminution.
The degree of digestion can be adjusted with this machine by selecting a suitable

sieve grate. The disintegration shredding process should remove the active mass as
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completely as possible from the metal foils without shredding these foils too
finely.” EX1016, p. 228: 16-23. LithoRec thus explicitly links its light classifier
separation device to digestion comminution, which is a second comminution
device following the first comminution device (i.e., the pre-shredder).

6. Claim 19

In addition to the features of claim 12, claim 19 recites “wherein the
batteries are lithium batteries.”

LithoRec discloses, “In the ‘LithoRec — Recycling of lithium-ion batteries’
project, several procedures for recycling traction batteries were evaluated...A
conclusive concept was developed for separating the battery systems down to the
level of the cathodic active material powder used.” EX1016, p. 1: 1-13. LithoRec
also discloses “Battery types to be processed are Li-ion accumulators in the form
of traction batteries, hybrid batteries and plug-in batteries.” EX1016, p. 222: 32-33.
See also the claim 8 discussion above.

D. Ground 4: Claim 17 Is Obvious Over LithoRec In View of
Hanisch

1. The Hanisch Reference

As discussed above, Hanisch was used in combination with Stevens and
Kellerman to reject claims 14 and 18 during the prosecution of the ‘097 patent.
Hanisch itself was relied upon to teach “a separation device for an active material

and a carrier wherein the separation device is an air jet sieving device (air jet sieve:
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Fig. 1, #50) in order to separate materials with a high degree of purity” as was
recited in application claims 14 and 18 (renumbered as claims 5 and 17 in the ‘097
patent). EX1002, pp. 92, 113-114, 158, and 191.

Neither of the Applicant’s responses addressed the Examiner’s
characterization of Hanisch. Instead, the Applicant asserted that Hanisch teaches
heating to an extremely high temperature that is 350 to 800°C. EX1002, pp. 92 and
158. Accordingly, during prosecution, the Applicant did not rebut the Examiner’s
assertion that the air jet sieving device of Hanisch discloses the “air jet sieving
device” of claim 17. Therefore, even though Hanisch was applied against the '097
patent during prosecution, Hanisch is being presented in a new light, e.g., in
combination with LithoRec.

2. Claim 17 Would Have Been Obvious to a POSITA

In addition to the features of claim 15, claim 17 recites “wherein the
separation device is an air jet sieving device.”

As discussed above, with respect to claim 15, LithoRec teaches the claimed
“separation device” to separate active material from foils. In addition, LithoRec
does not limit the type of device used to perform the separation.

Hanisch teaches using an air jet sieve to separate active material from foil.
EX1020, p. 8: 23-30. Hanisch further discloses that the air jet sieve provides a

“high level of separation.” EX1020, p. 6: 7-12. Therefore, it would have been
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obvious for a POSITA to utilize the air jet sieve of Hanisch as the “separation
device” of LithoRec in order to achieve a high level of separation between the
active material and the foil. Hanisch relates specifically to comminution, and its air
sieve 1s not dependent on the alleged extremely high temperatures upon which the
patentee previously sought to distinguish it. Claim 17 thus would have been
obvious to a POSITA based on the LithoRec/Hanisch combination.

VII. CONCLUSION

For the foregoing reasons, URT requests that the Board institute IPR of the
challenged claims, and cancel them.
Respectfully Submitted,

Dated: May 1, 2024 /Brian Kauffman/
Brian Kauffman (Reg. No. 63,199)

Counsel for URT Umwelt und
Recyclingtechnik GmbH
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