
Docusign Envelope ID: 2281D3EF-3C00-4289-BF28-A0062BB1A8AE

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

URT UMWELT UND RECYCLINGTECHNIK GMBH, 

Petitioner,

v.

DUESENFELD GMBH.

Patent Owner.

Case No. IPR2024-00887
U.S. Patent No: 11,050,097

DECLARATION OF VANI DANT AM

URT v. Duesenfeld 
IPR2024-00887 

Ex. 2010-001



Docusign Envelope ID: 2281D3EF-3C00-4289-BF28-A0062BB1A8AE

IPR2024-00887
U.S. Patent No. 11,050,097

I, Vani Dantam, of Fishers, Indiana, declare that:

I. ASSIGNMENT

1. I have been retained by Robins Kaplan LLP on behalf of Duesenfeld 

GmbH (“Duesenfeld”) as an expert with regard to this matter. I understand that 

Petitioner URT Umwelt und Recyclingtechnik GmbH (“URT” or “Petitioner”) is 

requesting that the Patent Trial and Appeal Board (“Board”) institute inter partes 

review (IPR) of U.S. Pat. No. 11,050,097 (“the’097 patent”) (Ex. 1001).

2. In my capacity as an expert, I have been asked to provide my 

independent analysis and opinions regarding the ’097 patent, the prosecution 

history of the ’097 patent and related applications as applicable, the alleged prior 

art relied upon by Petitioner, the meaning of various claim terms from the ’097 

patent from the perspective of a person of ordinary skill in the art (“POSITA”), and 

the opinions offered by Petitioner’s expert, Volker Spies, in his declaration (“Spies 

Declaration”) (Ex. 1003). My opinions and conclusions are fully discussed in later 

sections of this declaration.

3. I am an independent consultant, and I am not, and have never been, an 

employee of Duesenfeld or URT. I received no compensation for this declaration 

beyond my normal hourly compensation ($250) based on my time actually spent 

analyzing the ’097 patent, the prosecution history of the ’097 patent and related
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applications, the prior art publications relied upon by Petitioner, the Spies 

Declaration, and other related materials. I will not receive any added 

compensation based on the outcome of any IPR or other proceedings involving the 

’097 patent.

II. BACKGROUND AND QUALIFICATIONS

4. My Curriculum Vitae (“CV”) is attached as Appendix A. I highlight 

here a few experiences in my career that are particularly germane to my opinions 

discussed herein, which give a basis of my opinions of a person of ordinary skill in 

the art at the time of invention (i.e., approximately 2015).

5. In 1979,1 obtained a Bachelor of Technology degree with a focus in 

Metallurgical Engineering from the Indian Institute of Technology - Banaras 

Hindu University (Varanasi, Uttar Pradesh, India), graduating with high honors at 

the top of my class.

6. In 1982,1 obtained a Master’s of Science (MS) degree in Mechanical 

Engineering from Vanderbilt University, under a U.S. Navy Scholarship.

7. In 1987,1 obtained a Master’s in Business Administration (MBA), 

specializing in Finance and International Business from Kelley School of Business, 

Indiana University, under a GM Fellowship.

8. I have certifications and continuing education, including QES Quality 

Engineering Certification, GM Quality Institute, Kettering University (Flint, MI).
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9. From 2008 - 2010,1 worked as the Director of Global Sales at Remy 

Electric, managing sales of Hybrid/EV motors/generators. These 

motors/generators operated using energy supplied by lithium ion batteries. 

Through my work at Remy Electric, I became familiar with the performance 

characteristics of different lithium ion batteries. Lithium ion batteries had just 

begun to proliferate in the industry.

10. From 2010 - 2012,1 worked with the Indiana-based company EnerDel 

as their VP of Sales. EnerDel is a company that pioneered Lithium ion battery 

technologies. Through my capacity as VP of sales, I developed a thorough 

understanding of lithium ion battery technology and the materials that went into 

these batteries. I managed the design of battery modules and packs for different 

applications, based on customer inputs. Because of my technical background, I 

was able to talk to a customer, and translate those needs into a proposed module 

and pack design. I also worked as a team member scaling up the production of 

cells/modules/packs from the pilot plant in Fishers, IN to a GWh scale production 

plant in Greenfield, IN.

11. From 2012 - 2015,1 worked for Axion Power as its Senior Vice 

President of Sales, Business Development, and Marketing. Axion Power is a 

company that specialized in manufacturing lead-carbon batteries, which is a 

technology that competed with lithium ion batteries. At Axion Power, I supervised

Duesenfeld Ex. 2010-004



Docusign Envelope ID: 2281D3EF-3C00-4289-BF28-A0062BB1A8AE

IPR2024-00887
U.S. Patent No. 11,050,097

Application Engineering and Module and Pack Development to reflect the 

customer needs. As I competed for business, my work at Axion Power helped me 

understand the tremendous advantages lithium ion batteries have, how advanced 

the material and process technology was set to become, and the areas where 

additional work was needed—from a customer perspective. Customers would 

show us their lithium ion battery packs, and asked us to design a lead-carbon 

battery that could outperform the lithium-ion battery, and I would supervise the 

application engineering personnel. Through this experience I became increasingly 

well-versed in both kinds of battery technologies.

12. In 2015,1 joined Landis+Gyr (a division of Toshiba, Japan) as their 

V.P. of North American Sales. I managed the sales of LTO batteries (LTO 

batteries use Lithium Titanate anodes and LFP or NMC cathodes). During my 

five-year employment with Landis+ Gyr, I often visited Toshiba headquarters in 

Tokyo and their plant in Kashiwazaki (north of Tokyo) and received coaching and 

training from my colleagues in Japan on different battery chemistries and material 

preparation as well as production line design. One area of my focus was 

understanding the electrode preparation and how the plant prepared the rejects for 

recycling by recruiting special material recyclers for plant waste and returned 

battery packs.
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13. Starting in 2019,1 worked for Lucas TVS (Chennai, India) and 24m 

Technologies (Cambridge, MA) as their Chief Project Consultant, focusing on 

feasibility, finance, Engineering, Procurement, and Construction (“EPC”), 

operations, and customer development. In this role, I managed plant feasibility 

studies regarding production of semi-solid state lithium ion battery technology 

conducive to Indian ambient conditions. Through this capacity I helped design a 

plant directed to produce new cell formats for batteries using LFP/NMC 

chemistries, BMS integration and module/pack/charging infrastructure design and 

architecture.

14. From 2022 - 2023,1 served as the Chief Operating Officer of Nextech 

Batteries in Carson City, Nevada. I was responsible for all functional areas, 

including logistics, engineering, and production, which included setting up global 

manufacturing facilities for lithium sulfur chemistry-based cells.

15. From 2023 - 2024,1 was Chief Executive Officer and Chairman of the 

Board for Nevada Technology Corporation, which specializes in lithium ion 

battery recycling, including repurposing used batteries into second life batteries 

and developing advanced cell technologies to overcome current rechargeability, 

cost, and life limitations.

16. Currently, I am the Chief Advisor to Lohum Americas, which is a 

provider of advanced recycling technologies for lithium ion batteries using

5

Duesenfeld Ex. 2010-006



Docusign Envelope ID: 2281D3EF-3C00-4289-BF28-A0062BB1A8AE

IPR2024-00887
U.S. Patent No. 11,050,097

principles of Hydrometallurgy. They currently operate a recycling plant in India 

with a capacity of 800MWh. This will be scaled up to over 2GWh in the next 2-3 

years. They also signed agreements to establish recycling facilities in the Middle 

East, Eastern Europe and Africa.

III. LEVEL OF SKILL IN THE ART AND BASIS FOR OPINIONS

17. For purposes of this Declaration, I do not dispute the level of skill for 

a POSITA as set forth on page 14 of the Petition and in ^62-63 of the Spies 

Declaration (Le., 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 [experience] in the recycling or processing of lithium-ion 

batteries.).

18. I believe that I am qualified to render opinions regarding the 

technology described and claimed in the ’097 patent, based on my experience and 

education. Based on my expertise and qualifications, I believe that I am qualified 

to provide opinions as to the state of the art and what a POSITA would have 

understood, known, or concluded as of the filing date of the ’097 patent (i.e., April 

28, 2015). I have been working in the lithium battery field, including supervising 

the processing of lithium ion batteries, since 2012. My career has continued in the 

battery recycling field, and I have participated in various industry organizations 

relating to battery recycling technologies. I have familiarized myself with the state
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of the art at the time of invention as it relates to battery recycling technology, as set 

forth herein. I have provided my declaration herein from the perspective of a 

person of ordinary skill in the art in the time frame of the invention of the ’097 

patent, i.e., as of April 28, 2015.

19. In reaching my opinions and conclusions, I have relied upon my 

education, my work experience in the relevant field, and my training, and 

considered and relied upon my review and analysis of the materials listed in 

Appendix B.

IV. RELEVANT LEGAL PRINCIPLES

20. For the purposes of this declaration, I have been informed about 

certain aspects of the law that are relevant to my analysis and opinions. I have 

applied these legal principles in rendering my opinions below.

A. Claim Construction

21. I understand that the ordinary and customary meaning of a claim term 

is the meaning that the term would have to a POSITA at the time of the invention.

22. In the absence of an express intent on the part of the inventor to give a 

special meaning to the claim terms, the words are presumed to take on the ordinary 

and customary meanings attributed to them by a POSITA.

23. I understand that it is the use of the words in the context of the written

description, and as customarily used by those skilled in the relevant art, that

7

Duesenfeld Ex. 2010-008



Docusign Envelope ID: 2281D3EF-3C00-4289-BF28-A0062BB1A8AE

IPR2024-00887
U.S. Patent No. 11,050,097

accurately reflects both the ordinary and the customary meaning of the terms in the 

claims.

24. I understand that the basis for a term’s ordinary and customary 

meaning may be derived from a variety of sources, including the words of the 

claims themselves, the remainder of the specification, the prosecution history, and 

extrinsic evidence concerning relevant scientific principles, the meaning of 

technical terms, and the state of the art at the time of the invention.

25. I have been instructed that dictionary definitions or definitions from 

technical references can be used to inform or confirm the ordinary and customary 

meaning of words found in a claim, but that in construing claim terms, the general 

meanings gleaned from reference sources, such as dictionaries, must always be 

compared against the use of the terms in the context of the claim itself.

26. I understand that a patent applicant is entitled to be his or her own 

lexicographer (in other words, provide his or her own meaning to a word or phrase) 

and may rebut the presumption that claim terms are to be given their plain and 

ordinary meaning. To do so, the applicant must clearly set forth a definition of the 

term that is different from its ordinary and customary meaning. Where the 

applicant provides an explicit definition for a term, that definition will control 

interpretation of the term as it is used in the claim in which it appears. I 

understand that the specification can also be relied on for more than just explicit
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lexicography to determine the meaning of a claim term. For example, I understand 

that the meaning of a particular claim term may also be determined by implication, 

that is, according to the usage of the term in the context of the specification.

B. Obviousness

27. I understand that under U.S. patent law, 35 U.S.C. §103, a claim is 

invalid as obvious if the differences sought to be patented and the prior art are such 

that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said 

subject matter pertains.

28. I am informed that an obviousness analysis requires an assessment of 

the scope and content of the prior art, the differences between the art and the 

claims at issue, and the level of ordinary skill in the art. I am told that it is against 

this backdrop that obviousness is assessed.

29. I am informed that a POSITA is a hypothetical person who is 

presumed to be aware of all the pertinent prior art. I am also informed that an 

obvious analysis may take account of the inferences and creative steps that a 

POSITA would employ.

30. lam informed that assessing which prior art references to combine 

and how they may be combined to match the challenged claim may not be based 

on hindsight reconstruction or ex-post reasoning. Hindsight reconstruction is using

9

Duesenfeld Ex. 2010-010



Docusign Envelope ID: 2281D3EF-3C00-4289-BF28-A0062BB1A8AE

IPR2024-00887
U.S. Patent No. 11,050,097

the challenged patent itself as a road map for recreating the invention. In assessing 

obviousness, only what was known before the invention was made can be 

considered. I also understand that a guard against such hindsight reconstruction is 

a determination whether a person of ordinary skill in the art would have been 

motivated, taught, or suggested to combine the relevant teachings of the prior art to 

duplicate the challenged claim at the time of the filing of the application on the 

patented invention.

C. Anticipation

31. lam informed that under U.S. patent law, 35 U.S.C. §102, a claim is 

invalid as anticipated if a single prior art reference discloses each and every 

limitation of the claimed invention.

32. I am informed that a reference is anticipatory if it contains the claim 

elements in the same order as claimed, regardless of whether the prior art and the 

claimed invention are directed to achieving the same purpose.

33. lam informed that a prior art reference may anticipate a claim without 

expressly disclosing a feature of the claimed invention if that missing feature is 

necessarily present, or inherent, in the single anticipating reference.

34. I am informed that inherency requires more than the probability or 

possibility that a claimed feature is present in the prior art, but rather that the
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feature or characteristic is a necessary part of the prior art. I also am informed that 

recognition of the inherency by a POSITA— at the time— is not required.

D. Enablement

35. lam informed that under U.S. patent law, a petitioner attempting to 

invalidate a patent for anticipation or obviousness, must establish enablement. I 

understand that without a showing of enablement, a petitioner cannot establish a 

reasonable likelihood of a patent being invalid for anticipation or obviousness.

36. I am informed that the test for enablement is whether one reasonably 

skilled in the art could make or use the invention from the disclosures in the prior 

art, coupled with information known in the art without undue experimentation.

37. lam informed that the more that is known in the prior art about the 

nature of the invention, how to make, and how to use the invention, and the more 

predictable the art is, the less information needs to be explicitly stated in the 

specification.

38. lam informed that what is known in the art at the time of invention 

can provide evidence as to the question of predictability.

V. TECHNOLOGY BACKGROUND: EV BATTERIES

39. The technology at issue in this case relates to the recycling of electric 

vehicle “EV” batteries. To appreciate the state of the art at the time of invention, 

an understanding of the structure of EV batteries is important.
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40. Figure 1 below is an image of an EV battery, as published in 2009.

Ex. 2006 at 5. At the bottom right of this diagram is a cutaway cross-section of a 

battery cell, showing the layers of electrodes and separators making up the cell. To 

the left is an illustration of the primary components of the cell.

Modern Li-ion Battery
Lithium-ion battery

Figure 1: Diagram of lithium ion battery components.

Electrolyte
LiPF6 in Ethylene 
carbonate/diethyl 
carbonate

Ex. 2006 at 5.

41. The cathode is the positive electrode. Ex. 2006 at 5. The cathode is

formed on a support, which is typically aluminum foil. Id. Metal oxides are pasted 

onto the support foils. Id. These metal oxides include lithium cobalt oxide (LCO), 

lithium iron phosphate (LiFePO4), or nickel manganese cobalt oxide (NMC) or 

nickel manganese aluminum oxide (NMA). Ex. 1020 at 4 (“On the cathode side, 

for example, lithium nickel manganese cobalt oxide, lithium nickel aluminum

12

Duesenfeld Ex. 2010-013



Docusign Envelope ID: 2281D3EF-3C00-4289-BF28-A0062BB1A8AE

IPR2024-00887
U.S. Patent No. 11,050,097

oxide and lithium iron phosphate.”). A binder (light blue line shown in Figure 1) is 

used to affix the metal oxides onto the copper foil support. Ex. 2006 at 5.

42. The anode is the negative electrode. Ex. 2006 at 5. The anode is 

formed on a support, which is usually copper foil. Id. Onto the copper foil is 

pasted graphite, again using a binder. Ex. 2006 at 5.

43. Between the cathode and the anode there is a thin membrane called a 

“separator.” Ex. 2006 at 5. This separator is porous, allowing lithium ions to pass 

back and forth between the anode and cathode. Id. Without the separator, there 

would be a short circuit from contact between the anode and cathode. The lithium 

ions need to be dissolved in a liquid solvent in order to be able to flow between the 

electrodes during discharging and recharging processes.

44. The lithium ions are dissolved in a solvent, which is commonly one or 

more of the following: ethylene carbonate, dimethyl carbonate, ethyl methyl 

carbonate, propylene carbonate or diethyl carbonate. Ex. 2006 at 5. The form of 

lithium used is typically lithium hexafluorophosphate (LiPFe). Id. When the 

lithium is dissolved in the solvent, the lithium is referred to as an “electrolyte.” The 

lithium ions in the electrolyte transit back and forth between the positive cathode 

and the negative anode as the battery is charged and discharged. Id.

45. The metal oxides are affixed onto the foils by means of a binder. Ex. 

2006 at 5. The binder is a polymer, and frequently polyvinylidene fluoride

13
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(PVDF) is used. Ex. 1020 at 4 (“The binder can, for example, be polyvinylidene 

fluoride (PVDF)”). The binder embeds the metal oxide particles and fixes them 

onto the foils, which provides for the structural integrity of the electrodes. Ex. 

1020 at 1 (“The galvanic cell includes an active material, a support for the active 

material and a binder for bonding the active material and the support.”). The 

binder is chemically stable, and helps the battery maintain its durability over the 

battery’s chemical environment and the mechanical stresses undergone by the 

battery over its lifetime.

46. The most valuable components of the battery are the metal oxides in 

the cathode. However, these metal oxides are embedded in the binder, which must 

be dissociated in order to liberate the metal oxides. Ex. 1020 at 3 (“The invention 

is based on the finding that heating the cell fragments to the decomposition 

temperature would theoretically have to be sufficient to destroy the binder to such 

an extent that the active material is released, but that the active material is still 

difficult to remove from the support.”). Because of the stability of the binder, a 

high heat fiirnace/oven may be used to decompose the binder. Temperatures on 

the order of 35O°C to 800°C may be sufficient to decompose the binder. Ex. 1020 

at 5 (“The decomposition temperature is preferably at least 350°C and at most 

800°C. It has been found that the binder is reliably decomposed at these 

temperatures.”). Once the binder is decomposed, the metal oxides in shredded

14
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material are reduced to black powder along with pieces of metal foil substrate 

pieces.

47. The high temperatures of these furnaces/ovens can generate unwanted 

by-products. For example, LiPFe and PVDF may decompose into a toxic gas, 

including hydrogen fluoride (“HF”). Ex. 2001 at 1:22-27 (“In addition, when 

LiPFe reacts with water, LiPFe is hydrolyzed and generates toxic hydrogen 

fluoride.”). Hydrogen fluoride may corrode glass, break seals on industrial 

machinery, and if inhaled, can be fatal.

48. In order to facilitate the breakdown of these batteries, it is 

advantageous to shred them. The term “comminuting” is used to describe the 

shredding of batteries. By shredding the batteries, the individual components are 

exposed, to better allow the extraction of the underlying materials. Ex. 1016 at 177 

(noting as a part of the discussion on cell disassembly that, “[a]fter excluding the 

alternatives, one possible process path remains, which includes mechanical 

destruction of the cells using a shredding process and physio-mechanical electrode 

separation”). Shredding the batteries yields an unstructured bulk of fragments of 

battery components. Id. A hazard arises when there are residual charges left in the 

batteries. Ex. 2004 at 2:0004 (“When crushing electrolytic cells under normal 

atmosphere, the electrolyte or a solvent containing electrolyte can easily ignite due 

to released electrical charges and associated arcing. In the case of lithium-ion
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cells, such a fire is accompanied by a release of hydrogen fluoride.”). These 

residual charges may spark, triggering a chemical reaction. Ex. 2002 at 1:29-31 

(“The danger lies in the charge that some of these cells may still contain, which 

could lead to causing a fire.”). Explosions and fires may result. Ex. 2004 at 

2:0004. A fundamental problem with the recycling process is the difficulty of 

transporting batteries to a central facility for processing. Ex. 1016 at 21 (“Lithium 

batteries are generally subject to the transportation regulations for dangerous 

goods.”). To extract the metal oxides and other materials from the batteries, high 

heat fumaces/ovens have conventionally been used. Ex. 1016 at 1 (“Most 

conventional battery recycling processes focus on the recovery of the valuable 

metals cobalt and nickel using an essentially pyrometallurgical process, which 

must be combined with hydrometallurgical processes to recover the lithium.”). 

These high heat fumaces/ovens make sense to build in centralized locations.

However, the spent batteries will be coming from a wide region, including from 

individual automobile owners whose cars are spent or wrecked. Ex. 1016 at 51-53. 

Figure A-15 below highlights the highly decentralized nature of battery inflow.
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Ex. 1016 at 53.

Thus, there is a logistics problem of getting these used batteries transported to a 

centralized facility for processing. Ex. 1016 at 33 (“Used batteries must be 

transported between collection points, any interim storage facilities and the 

dismantling and processing plant(s).”).

49. The transportation problem is heightened by the toxic nature of the 

used batteries (whether shredded or whole). Ex. 2004 at 2:0002 (“However, if 

electrolytic cells are damaged, chemical compounds with high environmental and 

health hazards can develop form the electrolyte in interaction with the electrodes, 

the housing, and/or ambient air.”); see id. (“Similar hazards can emanate from 

aged electrolytic cells.”); Ex. 1016 at 33 (“Both the storage of damaged used 

batteries and the prolonged storage of undamaged used batteries are potentially

17
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associated with fire and explosion hazards.”). Many countries and local 

governments had laws restricting the transport of these materials, in view of their 

toxic nature. Ex. 1016 at 21. Thus, there was a need to “inactivate” the batteries 

prior to transportation. Ex. 1016 at 33 (“The danger posed by defective batteries 

must be eliminated by suitable measures before transportation (deactivation).”).

50. Many companies had experimented with techniques to inactivate 

spent or shredded batteries. These prior art techniques typically relied on adding 

foreign substances to the batteries as a way to neutralize their chemical hazards, 

such as using fire retardants, brines, pressurized fluids, etc. These prior art 

approaches include the following:

51. Ecobat. In 2007, Ecobat LLC filed for patent protection on a 

technique for safely handling shredded lithium-ion batteries. Ex. 2011. Ecobat 

focused on flushing the electrolyte out of the batteries using a pressurized solvent. 

Id. at 3:3-5. According to this invention, batteries are sealed in a high-pressure 

extraction container, which is then filled with an extraction fluid, such as CO2. Id. 

at 5:41-45. Various additives are then added to the fluid to enhance extraction of 

electrolyte. Id. at 6:1-14. The pressure and temperature of the fluid are then 

increased until the battery casings are breached. Id. at 6:39-46. The fluid then 

enters the breached cell and begins to dissolve the electrolyte. Id. at 7:10-15.

18
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Once the electrolyte is dissolved, the solution is moved to a precipitation vessel for 

further extraction of electrolyte components. Id. at 8:3-10.

52. LiMotive. In 2009, LiMotive Company Ltd. filed for patent 

protection on a method for safely preparing batteries for disposal. Ex. 2008 at 

2:23-25. A true and correct copy of the LiMotive patent (in German) is attached 

hereto as Exhibit 2007. A certified English translation of the LiMotive patent is 

attached hereto as Exhibit 2008, upon which I rely for my opinions. LiMotive’s 

technique teaches shredding the batteries in the presence of a metal flame retardant 

and one binding agent. Ex. 2008 at 3:1-6. According to the invention, lithium-ion 

batteries are shredded through a stream of high-pressurized water containing 

abrasive materials. Id. at 6:10-13. Adding water is used in conjunction with fire 

retardant agents to prevent, suppress, reduce, or extinguish fire during the 

shredding process. Id. at 3:5-20. Fire retardants are used to put out localized fires 

in order to prevent thermal runway (explosion). Ex. 2008 at 3:24-27. In view of 

the likelihood of HF formation, the method discloses sequestering the emerging 

HF with a binding agent (i.e., calcium oxide (CaO), calcium chloride (CaCl), 

and/or calcium hydroxide (Ca(OH)2). Id. at 9:10-14. Any hydrolyzed discharge 

from the shredding process is filtered off to remove the insoluble components of 

the discharge of the liquid components during the shredding process. Id. at 12:2-8.

19
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The filtrate is then dried to reduce the weight of the filtrate before transport. Id. at 

12:8-12.

53. Electrocycling. In 2009, Electrocycling GmbH filed for patent 

protection on a technique for processing batteries for transport. Ex. 2004. A true 

and correct copy of the Electrocycling patent (in German) is attached hereto as 

Exhibit 2003. A certified English translation of the Electrocycling patent is 

attached hereto as Exhibit 2004, upon which I rely for my opinions. The 

Electrocycling patent disclosed two alternative embodiments for deactivation of 

batteries: one by aqueous solution, another via a deactivating powder. Ex. 2004 at 

5:0034-0035. According to the first embodiment of the invention, crushed lithium- 

ion battery cells fragments are filled into a plastic drum pre-filled with aqueous 

lithium hydroxide (LiOH) solution. Id. at 3:0017; 5:0034. In another embodiment 

of the invention, shredded cells are dusted with deactivation powder before they 

reach the collection drum. Id. at 3:0018; 3:0035.

54. Hayashi. In 2013, Hiroshi Hayashi, Koichiro Hirata, Hidenori 

Tsurumaki, and Hisashi Hoshina filed for patent protection on a method for 

processing fluorine-containing electrolyte solution in lithium-ion batteries. Ex. 

2001. According to Hayashi’s method, a whole battery is first depressurized and 

immersed in an oil heater for 2 hours. Ex. 2001 at 11:13-17. The organic 

components of the battery are then volatilized by heating the electrolyte past the
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boiling point of the organic ingredients. Ex. 2001 at 4:38-45. Hayashi’s method 

purposefully decomposes lithium hexafluorophosphate to release the fluorine gas. 

Ex. 2001 at 4:45-47. The method teaches adding water or mineral acids (such as 

sulfuric acid) to the electrolyte before heating to accelerate the gasification and the 

decomposition reactions. Ex. 2001 at 5:18-52. The released gasses are then 

captured and separated: the organic solvent components are recovered while the 

fluorine compound is immobilized as calcium fluoride. Ex. 2001 at 5:64-67.

55. Dunagan. In 2014, Dennis Dunagan and Teague Ostrander filed for 

patent protection for a system for recycling volatile battery sources. Ex. 2002. 

Dunagan’s process teaches neutralization of comminuted lithium batteries in a 

neutralizing brine solution. Ex. 2002 at 5:4-11. The comminuted material must 

remain in the neutralizing brine for at least 24 to 48 hours, until the “chemical 

reactions are substantially neutralized.” Ex. 2002 at 5:18-25; id. at 5:31-34. The 

wet comminuted material is then air dried before the second round of 

comminution. Ex. 2002 at 5:31-34; id. at 5:40-42. The second comminution step 

transforms the shredded batteries into a homogenous material, which allows 

workers to take a sample of the material to identify the potential value of the 

precious metal oxides in the material. Ex. 2002 at 5:63 - 6:5. The homogenous 

material is then transported to a processing plant for reclamation of battery 

components. Ex. 2002 at 5:63 - 6:5.
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56. There was a drawback to using foreign substances to inactivate the 

batteries. Adding these additional compounds introduced further contaminants 

into the battery material, thus complicating the recycling process. See Ex. 1001 at 

2:6-12 (teaching that avoiding the addition of foreign substances has great benefits 

because it “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”); see also id. (“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.”). Additional 

hazards could result; for instance, treatment with aqueous solutions risks partial 

electrolysis, which could lead to the formation of hydrogen fluoride gas.

VI. THE ADVANCE OF THE ’097 PATENT

57. The ’097 patent describes an important advance for inactivating 

shredded batteries for transportation. Instead of introducing foreign substances to 

inactivate the shredded batteries, the ’097 patent is directed to inactivating the 

shredded batteries by simply drying them under vacuum, particularly at a 

maximum pressure of 300 hPa. Ex. 1001. The method of the ’097 patent avoids 

the use of high temperatures during the drying process as a way to avoid the 

formation of toxic gases, especially HF. Ex. 1001 at 2:5-12.
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58. Through this process, the technique of the ’097 patent results in dried, 

shredded battery material, which is chemically inert and safe for storage and 

transport. Ex. 1001 at 1:63-2:4 (“The comminuted material is therefore largely 

inert and can be transported.”); see also id. at 4:5-7 (“The comminuted material is 

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

that an electrochemical reaction is impossible.”).

59. Once inactivated, the shredded battery material can be shipped to a 

centralized facility for additional processing steps, like decomposing the binder 

and harvesting the metal oxides from the support foils. Id. at 6:27-31.

60. The ’097 patent describes and claims methods and installations that 

provide a method for recovering spent battery material and rendering it safe for 

transport by inactivating the comminuted battery material using a vacuum drying 

process.

61. Claim 1 of the ’097 patent is as follows:

1. 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;
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wherein the inactivating step is performed by drying the

comminuted material, and

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

Ex. 1001, 10:44-59.

62. Claim 12 of the ’097 patent is as follows:

12. 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 test 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.

Ex. 1001 at 11:50-62.

63. The ’097 patent specification teaches how to obtain inactivated 

comminuted material suitable for safe transport. Id. at 1:64-2:12.
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64. The ’097 patent teaches drying under low pressure, while avoiding 

high temperatures to avoid formation of HF. Id. at 3:7-9 (“It is beneficial if the 

drying occurs at a maximum pressure of 300 hPa, in particular a maximum of 100 

hPa.”); see id. at 3:5-7 (“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.”).

VIL OVERVIEW OF ASSERTED PRIOR ART

A. LithoRec

65. LithoRec - Recycling Lithium Ion Batteries (“LithoRec”) is a report of 

a two-year study of EV battery recycling techniques by a group of researchers from 

TU Braunschweig, along with several EV industry partners (“LithoRec Partners”). 

Ex. 1016.

66. LithoRec arose from a project funded by the German government to 

consider better ways to recycle EV batteries. When the project began in about 

2009, the EV battery recycling industry was in its infancy, as the market for 

electric vehicles was just beginning to emerge. There were very few EV batteries 

available to experiment with, in order to develop methods for their recycling. Ex. 

1016 at 112 (“no materials from recycled batteries were available at the start of the 

project”); see id. at 2 (“Recycling of automotive lithium-ion (Li-ion) batteries is
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more complicated and not yet established because few end-of-life batteries will 

need recycling for another decade.”).

67. LithoRec investigated fundamental questions about the feasibility of 

EV battery recycling, including economic and scientific considerations. Some of 

the areas of focus of LithoRec are the following:

• Supply and demand. The LithoRec Partners considered whether they 

could obtain an adequate number of batteries to be recycled, and whether 

there would ultimately be a demand for the recycled materials. Ex. 1016 at 

21-23.

• Storage and transport. The LithoRec Partners investigated the 

concept of centralized versus decentralized end of life battery 

collection, with an eye toward compliance with the local 

regulations on hazardous chemicals. Ex. 1016 at 32-33.

• Disassembly. The LithoRec Partners considered how to discharge 

the batteries to strip off the casing materials before the cells could 

be recycled. Ex. 1016 at 1-2.

• Separation of the metal foils from the active material. The

LithoRec Partners experimented with methods of removing the 

precious metal oxides from the collector foils - a precursor step to
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hydrometallurgical recovery of valuable materials. Ex. 1016 at 

101.

• Hydrometallurgical processing. The LithoRec Partners 

investigated whether they could use solvent-based (i.e., 

hydrometallurgical) methods, as opposed to thermal (i.e., 

pyrolytic) methods, for extracting the precious metal oxides from 

the foils. The researchers concluded that a hydrometallurgical 

process was a promising approach for recovering the metal oxides. 

Ex. 1016 at 110-124.

• Synthesis of new electrodes from recycled materials. The 

LithoRec Partners investigated whether they could synthesize new 

electrodes from metal oxides recovered through the 

hydrometallurgical process. They concluded that it would be 

possible to manufacture new electrodes from recycled materials. 

Ex. 1016 at 143-150.

* Comparison of electrodes from recycled materials versus those 

manufactured from virgin materials. The LithoRec Partners ran 

tests to determine whether electrodes made from recycled materials 

were as functional as those that were manufactured from virgin 

materials. They were satisfied that the electrodes manufactured
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from the recycled materials were just as high performance (and in

some instances more so). Ex. 1016 at 155.

68. After determining that a recycling program might be feasible, the 

LithoRec Partners contemplated how to build a pilot plant for extracting the metal 

oxides and other materials from spent batteries. Ex. 1016 at 222-236. This 

proposed pilot plant was hypothetical. The relevant section of LithoRec is entitled 

“Conceptual design of a recycling pilot plant.” Id. at 222. The report states that “a 

possible recycling plant was conceptualized.” See id. The authors were explicit 

that this would be a new and untested concept. See id. (“The entire facility is a 

new design, i.e., no existing facility is being converted or extended, but a 

completely new facility is being built on a greenfield site.”). The authors offered 

only a sketch of a potential plant, not based on data. See id. at 226 (“As there is 

currently no reliable data on the substances contained in the battery cells that 

would allow drying to be reliably designed, only a rough estimate of drying can be 

made at this point.”). The authors attempted to buttress their proposal by obtaining 

quotes from dryer manufacturers, but no company responded to their requests. Id. 

(“The manufacturers of drying systems could not be persuaded to submit an offer 

under the given circumstances.”).

69. The study states that the most appropriate drying apparatus to be used 

is a vibratory fluidized bed dryer. Id. at 227. A vibratory fluidized bed dryer is a
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thermal processing apparatus that utilizes high-velocity heated gas, typically air or 

nitrogen, to simultaneously agitate and dry the materials, described below.

70. LithoRec explains that a vibratory fluidized bed dryer is used in order 

to impart “mechanical stress” on the dried material. Id. at 227. LithoRec states 

that a flow of gas (nitrogen) is needed to “ensure material transport by exciting the 

flow bottom.” Id. That is, the gaseous flow is used to agitate the material, which 

“will also contribute to further rubbing of the active material [the precious metals] 

from the films.” Id. A person of skill in the art would have understood LithoRec to 

be describing a flow of gas to drive this agitation and convective heat transfer and 

the consequent drying of the shredded material.

71. LithoRec references a table of recommended equipment, specifically

Table G-7, Row 3.08, under the heading “Drying System.” Ex. 1016 at 235. The 

specified system is characterized by the following parameters: “2000 m3/h; incl. 

pulse jet filter, blower, and condenser; explosion-proof incl. pressure relief 

devices.” Id. These components, described below, are consistent with LithoRec’s 

recommendation to use a vibratory fluidized bed dryer.

72. The figure “2000 m3/h” specifies the volume of air that is moved or 

circulated by a device (such as a fan, blower, or ventilation system) per hour. Id. 

This measurement is typically used to indicate the efficiency and capacity of the 

system in providing adequate ventilation, cooling, or air circulation in a given
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space. An air flow rate of 2000 m3/h in a vibratory fluidized bed dryer would 

ensure effective fluidization, efficient heat transfer, and continuous removal of 

moisture from the drying of the material.

73. The “pulse jet filter” is a type of dust collector that removes fine

particulate matter from the air stream. As the drying process involves the 

evaporation of moisture, particles can become airborne. The pulse jet filter 

captures these particles, preventing them from escaping into the environment. It 

ensures that the air leaving the dryer is clean, which is important for maintaining 

air quality and complying with environmental regulations. It also helps in 

recycling the filtered air back into the system, improving energy efficiency.

74. The “blower” is responsible for generating the air flow required to 

fluidize the particles in the bed. It provides the necessary air flow rate (e.g., 2000 

m3/h) to lift and suspend the particles, ensuring uniform drying and heat transfer. 

The blower maintains continuous air circulation, which is vital for the drying 

process. This blower facilitates the movement of the air and directs air flow into 

the dryer. The schematic diagram G-l on page 230 in LithoRec does not show the 

location and/or the presence of the “blower.”

75. The “condenser” cools the gas stream leaving the dryer, causing the 

solvent vapors to condense into liquid form. By condensing the evaporated 

solvents from the gas stream, the condenser prevents the buildup of solvents and
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any potential moisture in the drying chamber, which could otherwise reduce drying 

efficiency. It also allows for the recovery and potential reuse of the condensed 

vapors, which can be an important aspect of resource management in industrial 

processes. Additionally, removing solvents and any potential moisture from the 

gas stream helps maintain a consistent drying environment and prevents re­

absorption of vapors by the dried particles.

76. I understand the “explosion-proof’ notation refers to the overall 

design. Generally, by using materials and construction methods that can withstand 

explosions, the design ensures that the dryer can safely handle potentially 

explosive materials or conditions. This is particularly important in industrial 

processes where flammable solvents or dust may be present. The explosion-proof 

design helps in maintaining the safety of both the equipment and the operators.

77. The “pressure relief devices,” such as rupture discs or relief valves, 

are safety mechanisms that release excess pressure from the system. In the event 

of abnormal pressure increases, the pressure relief devices activate to release the 

excess pressure safely, thereby protecting the integrity of the dryer and preventing 

catastrophic failures. A person of skill in the art would understand that pressure 

relief devices are used to ensure that the pressure in a system does not exceed a 

threshold and is generally used to regulate high pressure systems. If a pressure in a
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system exceeds a threshold, then the valve of the pressure relief device would open 

to expel the excess pressure.

B. Perry

78. Perry’s Chemical Engineers’ Handbook is a reference book. Ex. 1006 

at. The section of Perry cited in the Petition is entitled “Batch Through- 

Circulation Dryers.” Ex. 1006 at 12-44. This section is dedicated to batch drying. 

This section of Perry does not discuss continuous drying systems.

79. Within this context, Perry distinguishes between two categories of 

through-circulation batch dryers.

80. Perry describes a category of batch dryer in which “heated air passes 

through a stationary permeable bed of wet material placed on removable screen­

bottom trays suitably supported in the dryer.” Ex. 1006 at 12-44. Perry describes 

various shelving arrangements in such a “hot-air-circulating system.” Perry 

describes that these systems are suitable for “food-drying plants,” for example. Id. 

Table 12-11 of Perry describes parameters for drying three categories of materials: 

granular polymer, vegetable, and vegetable seeds. Id. at 12-45.

81. By contrast, Perry provides a separate section directed to vacuum­

shelf dryers. Perry describes these as “indirect-heated batch dryers consisting of a 

vacuum-tight chamber usually constructed of cast iron or steel plate, heated, 

supporting shelves within the chamber, a vacuum source, and usually a
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condenser.” Id. Perry explains that the “material to be dried is placed in pans or 

trays on the heated shelves.” Id. Perry states that vacuum shelf dryers are “used 

extensively for drying pharmaceuticals, temperature-sensitive or easily-oxidized 

materials, and materials so valuable that labor cost is insignificant.” Ex. 1006 at 

12-44. Perry further explains that vacuum shelf dryers are useful for handling 

“small batches” of materials wet with toxic solvents. Id. Perry mentions 

“semiconductor parts” as another example of a material suitable for vacuum shelf 

drying.

82. Perry does not address application of the systems found in the cited 

section to EV battery recycling. The portion of Perry relied upon by Petitioner 

does not discuss the continuous processes recommended by LithoRec.

C. DIN 28400

83. DIN 28400 is a German glossary of terms related to vacuum 

technology. Ex. 1018. DIN 28400 lists the different ranges of vacuum pressures, 

from low to ultra-high vacuum. Ex. 1018 at 1 DIN 28400 Part 1, Section 1.

84. The section of DIN 28400 relied upon in the Petition is Section 1, 

entitled "Fundamental Concepts, vacuum ranges and units.” See Pet. at 25; Ex. 

1018 at 1 DIN 28400 Part 1, Section 1.

85. Specifically, the cited Section 1.1, entitled “Vacuum,” states:
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Vacuum refers to the state of gas when the pressure of 
the gas, and thus the number density of molecules, in a 
container is lower than outside, or when the pressure of 
the gas is lower than 300 mbar, i.e., lower than the lowest 
atmospheric pressure on the Earth’s surface. Note: the 
correlation between pressure p and number density of 
molecules n is

p = nkT (strictly speaking, this formula is only valid for 
ideal gases)
k = Boltzmann constant
T = thermodynamic temperature.

See id.

86. The parameters set forth in Section 1.1 are the basis of the table on the

same page of DIN 28400, i.e., “Table 1. Ranges of vacuum.” Ex. 1018 at 1 DIN

28400 Part 1, Section 1, Table 1. Section 1.3 uses the formula provided in Section

1.1 (i.e.,p = nkT) to calculate vacuum ranges/ranges of pressures at t = 20°C.* Ex.

1018 at 1 DIN 28400 Part 1, Section 1.3. Section 1.3 provides:

Ranges of vacuum are ranges of pressure or number densities of 
molecules into which the vacuum is subdivided according to 
convention. The rounded limits of these ranges are listed in Table 1 in 
pressures or equivalent number density of molecules. The stated 
number densities of molecules apply for a temperature of t = 20°C.

See id.

1 This temperature is considered “room temperature.”
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87. The pressure ranges in Table 1 (below) are subdivided into rough 

(low), medium, high, and ultra-high vacuum pressures at t = 20°C. Ex. 1018 at 1

DIN 28400 Part 1, Section 1, Table 1.

Table 1 Ranges of vacuum

Symbol Unit Rough (low)

vacuum

Medium vacuum High vacuum HV Ultra-high vacuum

UHV

P Pa 1 10'to ITO2 1 102 to 1 10'1 1 IO'1 to 1T0-' < I TO 5

P mbar 1 103 to 1 1 to 1 IO'3 1 10-3to 1 IO'7 < ITO’’

nr3 2.5T02'to2.5T022 2.5 T022to2.5T019 2.5TO19 to 2.5 1015 < 2.5 1015

88. According to Table 1 above, in millibar units, rough/low vacuum 

ranges from 1000 to 1 millibars; medium vacuum ranges from 1 to 0.0001 

millibars; high vacuum ranges from 0.0001 to 0.0000001 millibars; and ultra-high 

vacuum range falls below 0.0000001 millibars. Id.

89. DIN 28400 does not provide specific guidance for vacuum level 

selection in any particular application (let alone in the context of electric vehicle 

battery recycling processes). A person of skill in the art reviewing DIN 28400 

would have no guidance to as to how to determine the appropriate level of vacuum 

for a particular application, such as EV battery recycling.

VIII. GROUND 1: ANALYSIS OF LITHOREC AND THE COMBINATION 
OF LITHOREC WITH DIN 28400 AND PERRY

90. I understand that Petitioner contends that claims 1-3, 7-8, and 10 of 

the ’097 patent would have been obvious over LithoRec in view of DIN 28400 and
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Perry (Ground 1). I disagree that these prior art references, viewed in combination, 

would have rendered the challenged claims obvious.

A. LithoRec does not teach the claim steps of “inactivating the 
comminuted material such that an inactivated comminuted 
material is obtained” and “wherein the inactivating step is 
performed by drying the comminuted material, and wherein the 
drying occurs at a maximum pressure of 300 hPa”

91. Petitioner and its expert, Volker Spies, assert that LithoRec teaches 

inactivating comminuted material by vacuum drying. See Pet. at 24-28; see also 

Ex. 1003 at ^95-101. I disagree. As set forth below, it is my opinion that 

LithoRec does not teach the limitations of Independent Claim 1 of the ’097 patent 

of: “inactivating the comminuted material such that an inactivated comminuted 

material is obtained” and “wherein the inactivating step is performed by drying the 

comminuted material, and wherein the drying occurs at a maximum pressure of 

300 hPa.”

92. Petitioner does not contend that LithoRec teaches vacuum drying at 

300 hPa. See Pet. at 37 (“LithoRec does not explicitly teach a specific vacuum 

pressure to be used.”). There is no discussion in LithoRec about drying 

comminuted material at 300 hPa.

93. Moreover, it is my opinion that LithoRec does not provide a 

disclosure of vacuum drying for inactivating comminuted batteries that would have 

allowed a person of skill in the art in 2015 to practice the invention of the ’097
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patent. The point of the LithoRec publication was to provide a framework for 

harvesting and shredding batteries so they could further undergo 

hydrometallurgical processing in order to fabricate new electrodes. Ex. 1016 at 

226 (“The electrolytes need to be evaporated for the subsequent dry treatment 

processes, which are primarily aimed at extracting the active mass.”). LithoRec 

does not identify the goal of inactivating the shredded battery material for safe 

transport. The discussion regarding drying is cursory, internally contradictory, and 

incomplete, and it would have been insufficient to enable a skilled person to 

perform the drying claimed in the ’097 patent.

94. There is a statement in LithoRec suggesting the use of vacuum drying. 

The report states: “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.” Ex. 1016 at 226. LithoRec does not say what device would be suitable for 

vacuum drying, as acknowledged by Petitioner. See Pet. at 47 (“LithoRec is silent 

regarding the device that produces the vacuum for the dryer.”). This statement of 

the goal of using vacuum drying is not supported by the conceptual discussion of 

the pilot plant in LithoRec, which is inconsistent with the use of vacuum drying.
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1. LithoRec teaches the use of a vibratory fluidized bed dryer, 
which is counter to drying at 300 hPa

95. LithoRec expressly recommends the use of a vibratory fluidized bed 

dryer. Ex. 1016 at 227. Attached as Exhibit 2012 is a brochure from Kinergy 

Corporation (“Kinergy Brochure”) entitled "Transferring Heat with a Vibrating 

Fluidized Bed,” which describes and illustrates fluidized bed dryers. See Ex. 2012. 

I have confirmed that this brochure was available through the Kinergy Corporation 

website at least as early as October 15, 2013, by viewing the capture of the 

document made by the Wayback Machine internet archive. The Kinergy Brochure 

describes that vibratory fluidized bed dryers depend on the flow of gas to agitate 

the material to be dried:

A vibratory conveying action reduces "inter-particle" friction. 
Consequently, the material tends to reflect the characteristics of a 
fluid as it is gently "induced" to move. Add air that is simultaneously 
forced up through the openings in the conveying surface so that it 
permeates through the mat depth of material. The result is a vibrating 
"fluidized" bed of dynamically active particles that can efficiently 
exchange heat energy. The reason is the intimate contact the air 
makes with their individual surfaces. Therefore, the incoming air can 
cool or heat the conveyed bulk solid (or unit pieces) by convection on 
a "continuous" basis. Further, heating and then cooling can be 
accomplished in the same unit when it is needed.

Ex. 2012 at 1.
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96. Below is a depiction of a fluidized bed dryer from the Kinergy

Brochure, showing that gas enters below the deck containing the materials to be 

dried. The gas is blown up through the materials, facilitating the drying:

Id. at 1.

97. Using a vacuum would be at cross-purposes with the use of a 

vibratory fluidized bed dryer. The Kinergy Brochure confirms that fluidized bed 

dryers typically operate at atmospheric pressure. Ex. 2012 at 1 

(“Thermodynamically, it is a constant heat process which makes it adiabatic, and it 

typically occurs at atmospheric pressure.”). A large amount of air is required to 

agitate the material and to dry it. Id. at 2 (“During this step, a large amount of air
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is required and exhausted to carry away the resulting vapor.”). That is, the gas 

molecules themselves are an active agent in the vibratory fluidized bed dryer. If 

the gas molecules were to be evacuated in order to create a vacuum, then the 

agitative force and the convective heat transfer capacity of the gas would be 

weakened.

98. Table G-7 confirms that the drying system contains a blower, which I 

understand would provide the forceful flow of gas for the vibratory fluidized bed 

dryer. The blower is needed to force a stream of gas up through the material, to 

suspend the material and dry it. Ex. 2012 at 1 (“Add air that is simultaneously 

forced up openings in the conveying surface so it permeates through the mat depth 

of material. The result is a vibrating ‘fluidized’ bed of dynamically active particles 

that can efficiently exchange heat energy.”). A blower creates a positive pressure 

that blows upwards through the drying bed. Ex. 2012 at 1. Here, the material in 

question consists of shredded chunks of batteries, which are dense and may be 

sizable. Even accounting for the vibratory functionality of the proposed fluidized 

bed dryer, a forceful stream of gas would be necessary to suspend and dry the 

shredded battery material.

99. It would not work to operate the fluidized bed dryer under vacuum. 

The entire purpose of the fluidized bed dryer is to force the shredded chunks up, to 

agitate them, and use the convective heat capacity of the gas to evaporate the
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solvents. This functionality could not occur at 300 hPa. See Ex. 2012 at 1 

(“[fluidized bed drying ] typically occurs at atmospheric pressure.”).

2. Cross-flow hoggers operate at atmospheric pressure

100. In the LithoRec proposed design, the nitrogen circuit is connected to a 

“Cross-flow hogger.” Ex. 1016 at 230. The corresponding component in the 

original German version is “Querstromzerspaner” which is abbreviated “QZ” and 

discussed as such in the LithoRec text. Ex. 1004 at 265 (German); Ex. 1016 at 227 

(English). LithoRec specifically recommends use of the “QZ 1200 depressurized” 

unit from MEWA. Ex. 1016 at 235. Attached hereto as Exhibit 2013 is the 

German language manual from MEWA for the QZ 1200 cross-flow hogger, dated 

2009. Attached hereto as Exhibit 2014 is a certified English language translation, 

on which I rely for my opinions. Ex. 2014.

101. A cross-flow hogger is a device that smashes materials (like EV 

batteries) into pieces. The device includes a rotating hammer that circulates to 

smash the items. A representative image of a cross-flow hogger chain head set is 

shown below:
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Innovative cross flow hogger chain head set
for different QZ models

delivery lime on request

Ex. 2016 (https://www.cutmetall.com/us/innovative-cross-flow-hogger-chain- 
head-set-p47892/) (last visited on August 17, 2024)

102. Following is the image of the rotary mechanism from the 2009

MEWA brochure (which shows the chains, but not the hammers):

Ex. 2014 at 81.

103. The device is called a “cross-flow” hogger because of the tortuous 

path the incoming material takes as it gets shredded, as shown in the picture below:
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Ex. 2014 at 34.

104. As the hammer whirls around and smashes the material, a tremendous 

amount of heat is generated. The cooling is done by not only by the circulating air, 

but also by using a water jacket around the machine. Ex. 2014 at 36. A stream of 

gas will separate away smaller particulates, while the bigger chunks fall down into 

subsequent processing steps. This separation functionality is shown in LithoRec 

Figure G-l, with a dotted line going from the cross-flow hogger to the Jet filter, 

representing the removal of dust generated by the hammering. Ex. 1016 at 230.

105. Table G-7 of LithoRec refers to the MEWA device as the “QZ 1200 

depressurized.” Ex. 1016 at 235. The “QZ 1200” refers to the size of the unit. A 

person of skill would understand that the mention of “depressurized” refers to the 

ability to depressurize the system as the pressure inside the system increases above 

acceptable levels. An option is to run the system under an inert atmosphere filled 

with nitrogen gas. Ex. 2014 at 52 (noting a “gas tight enclosure” when the device 

is “equipped with inert gas system”). When using an inert atmosphere within the 

system, the pressure can rise due to the evaporation of solvents from the heat
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generated when the battery materials are being crushed. LithoRec specifies the 

need for a “depressurized” system, which I understand would allow these solvent 

vapors to be carried away when the pressure exceeds a preset threshold. Ex. 1016 

at 235. This confirms beyond any doubt that that the system is not operating under 

vacuum. You would not have to depressurize the system if it was working below 

atmospheric pressure.

106. The word “vacuum” only appears in the QZ 1200 manual to refer to 

occasional cleaning of the unit with a “vacuum cleaner.” Ex. 2014 at 47, 61, 63 & 

64.

107. Cross-flow hoggers typically run at atmospheric pressure. Even at 

atmospheric pressure, caution must be taken to avoid overheating. These machines 

cannot be run in a vacuum, because the convective heat capacity of gas at 

atmospheric pressure (in addition to a water jacket) is needed to cool the system. 

Indeed, the QZ 1200 manual explains that one feature of the system is the ability to 

run it under an inert atmosphere filled with nitrogen, and that a “fault” will arise if 

the nitrogen pressure is too low. Ex. 2014 at 52 (noting the cause of a fault: 

“Leakage in the gas-tight enclosure. Insufficient nitrogen inertization (tank 

pressure dropped?).”).

108. A robust gas flow is needed to carry away the dust. Ex. 1016 at 230 

(dotted line going from cross-flow hogger to Jet filter). If there were a vacuum, the
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cross-flow hogger would overheat, and the dust would not get carried away. If the 

machine were to overheat, the hammers would ultimately get annealed (i.e., 

softened) and lose their ability to shred the incoming feedstock.

3. The schematic in LithoRec and supporting discussions 
confirms there is no vacuum pump

109. LithoRec includes a schematic of the proposed system, “Figure G-l: 

Mechanical treatment process flow chart.” Ex. 1016 at 230. This flow chart 

depicts a “Fan.” Ex. 1016 at 230. The original German version labels the 

corresponding box as “Ventilator.” Ex. 1004 at 265. I have spoken with Mr. Til 

Bussmann of Duesenfeld, and he confirms that a “Ventilator” in German means the 

same as in English. In English or German, a ventilator is a system for circulating 

air, typically driven by a fan. Notably, the authors of LithoRec did not use the 

term “vacuum pump” (or its German translation, “Vakuumpumpe”). A person of 

skill in the art would understand that, while a fan can create a pressure differential, 

it is weaker than a vacuum pump. In a closed circuit, a fan simply directs/guides 

the flow of gas.

110. LithoRec specifies the air flow rate of the system, which is 2000 

m3/hr. Ex. 1016 at 235, Table G-7. This figure is consistent with the disclosure of 

a fan, because fans are specified in terms of the volume of air that they move per 

unit of time. A person of skill in the art would expect that, if a vacuum pump were
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intended to be in a system, it would be specified in terms of the lowest pressure 

(e.g., in units of mbar or hPa) that the vacuum pump can maintain within a specific 

enclosure. There is no such pressure disclosed, which confirms that the LithoRec 

system is not intended to have a vacuum pump. Hence the description and 

depiction are internally conflicting, contradicting, and confusing.

111. As depicted in Figure G-l (cropped and annotated image shown 

below), the output flow from the fan is divided. Some of the nitrogen stream 

returns to the shredder and the dryer. Additionally, some of the output of the fan is 

discharged through an “activated carbon filter,” to remove dust and capture any 

remaining electrolyte vapors from the system. Ex. 1016 at 230. The output of the 

activated carbon filter is directed to a “Furnace,” which looks like a furnace 

exhaust flue or chimney. Id. A person of skill would understand that the furnace 

vents to the atmosphere. This is confirmed by LithoRec itself. Ex. 1016 at 227 

(“In order to ensure the negative pressure in the gas circuit at all times, a partial 

quantity of gas must be discharged from the system into the environment. Due to 

the solvent residues it contains, the discharged gas must be cleaned using an 

activated carbon filter (3.09) before it can be released into the atmosphere.”).
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Ex. 1016 at 230 (Figure G-l) (cropped and annotated).

112. Thus, while LithoRec states that the “dryer gases are circulated in a 

closed circuit and cleaned using a filter and condenser,” it is not a fully closed 

circuit. Ex. 1016 at 227. It is partially open to the atmosphere. Because it vents to 

the outside, the output of the fan depicted in Figure G-l would be approximately at 

atmospheric pressure. As drawn, the entire dashed line representing the nitrogen
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circuit would be at approximately atmospheric pressure, with combination of 

blower(s) and fan(s) simply directing the flow of gases and dust.

113. LithoRec says that the system is operated at a “negative pressure.” 

This language is consistent with the use of a fan, as depicted in Figure G-l. A 

person of ordinary skill would understand this to refer to a modest pressure 

differential between the system and the ambient atmosphere, as driven by a fan, in 

order to circulate the nitrogen gas. A negative pressure is useful for workplace 

safety reasons, so that hazardous chemicals do not leak out into the workplace (if 

there is a leak, external air is pulled into the system, rather than hazardous 

chemicals getting pushed out into the factory). A pressure differential of a few 

Pascals (i.e., between 2.5 - 8 Pa) would be sufficient to keep the dust and other 

chemicals in the system. Attached hereto as Exhibit 2017 is a standard established 

by a UK company, Commercial Air Filtration, saying that a 2.5 Pa pressure 

differential is the minimum required to maintain negative pressure within an 

enclosure and prevent contaminants from leaving an enclosure. See Ex. 2017 at 2 

(“The pressure differential should be greater than 2.5 Pa.”). This pressure of 2.5 

Pa is the same as 0.025 hPa (i.e., far less than a single hPa).

114. Generating a higher negative pressure would be counterproductive, 

first because a more expensive system would be needed, but more fundamentally 

because the system described in LithoRec would need to operate at about
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atmospheric pressure. As explained above, both the vibratory fluidized bed dryer 

and the cross flow hogger need a robust airflow, typically at atmospheric pressure. 

These devices simply would not work in a vacuum.

4. LithoRec teaches the use of a continuous process, which is 
at odds with vacuum drying at a maximum pressure of 300 
hPa and with inactivating the shredded material

115. LithoRec is explicit that the drying should be performed under a 

continuous process, rather than a batch process. The authors state that they 

contemplated whether a batch process could be used. Id. at 226 (“There is also a 

question of whether drying should take place in batch or continuously.”). The 

authors rejected the batch approach in favor of continuous drying. Id. at 226 

(noting that the necessary process steps of a discontinuously operating dryer would 

require a longer work cycling, and concluding “[f]or this reason, batch drying is 

not used.”).

116. Vibratory fluidized bed drying is compatible with a continuous drying 

system. The Kinergy Brochure describes that fluidized bed drying is typically 

done in a continuous process, whereas vacuum drying is often done as a batch 

process. Ex. 2012 (“A vibrating fluidized bed has the advantage of providing 

‘continuous’ drying. It is second in thermal efficiency to only a vacuum type dryer 

which often is a batch type operation.”).
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117. In my professional experience, vacuum drying is always done with a 

batch system, not a continuous system.

118. LithoRec does not address the complications that would result from 

attempting to conduct vacuum drying in the context of a continuous process. In 

batch drying, the process controls can be governed to ensure that a vacuum is 

properly maintained throughout the process, and that the materials are fully dried 

(i.e., inactivated) by the end of the process. By contrast, in a continuous process, 

there are new materials continually entering the system, which requires that flaps 

be opened to allow entry to the new materials. Ex. 1016 at 227. When these flaps 

are opened, the vacuum weakens. Although there are air lock systems to try to 

prevent the loss of vacuum, in reality these systems are highly limited and leaky, 

and not well suited for maintaining vacuum.

119. Furthermore, with new material continually entering the system, amid 

the agitation provided by the vibratory fluidized bed dryer, there would be a mix of 

freshly-introduced material and material that has already been in the dryer for 

some time. Depending on the degree of fluidization in the bed, the newly-entered 

materials may tumble together with the materials that had been in the dryer 

already. It would be difficult to design this system such that material exiting the 

dryer is fully inactivated for subsequent safe for transport.
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120. A particular complication is that the shredded batteries typically have 

a mix of solvents, with some having a lower boiling point than others. In a 

continuous system, where fresh material is continually entering the drying 

chamber, it is the low-boiling solvents that will evaporate first, which delays the 

evaporation of the higher-boiling solvents. This is because the evaporation of the 

low-boiling solvents increases the overall vapor pressure in the system with the 

vapors of low boiling point solvents, making it thermodynamically less favorable 

for the higher-boiling solvents to transition from the liquid to the vapor phase. 

Thus, in a continuous system, as proposed by LithoRec, it is likely that the material 

exiting the dryer would not be fully inactivated. LithoRec does not disclose any 

mechanism for ensuring that the material exiting the dryer would be fully dry (i.e., 

inactivated).

121. LithoRec does not teach the operating temperature for the proposed 

drying system. See Pet. at 37. Nor does LithoRec specify pressure ranges to use.

122. LithoRec does not state a goal of rendering the materials safe for 

transport. Rather, it appears that the goal of LithoRec was to sufficiently dry the 

materials that some quantity of electrolyte solvents could be captured, and then the 

resulting black mass could be recycled through hydrometallurgical processing to 

isolate out the precious metals. Ex. 1016 at 226. The continuous process outlined 

in LithoRec might be sufficient for preparing the black mass for
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hydrometallurgical processing; however, LithoRec’s prescription for continuous 

processing works against the ability to determine that the materials would be 

sufficiently inactivated to be safe for transport. LithoRec does not back up its 

assumption that the drying operation, as proposed, “eliminates the potential hazard 

of flammable substances.” Ex. 1016 at 226.

123. Thus, it is my opinion that LithoRec does not teach the limitations of 

Claim 1 of the ’097 patent of: “inactivating the comminuted material such that an 

inactivated comminuted material is obtained” and “wherein the inactivating step is 

performed by drying the comminuted material, and wherein the drying occurs at a 

maximum pressure of 300 hPa.”

B. I disagree that LithoRec with Perry or DIN 28400 would be 
combined to teach the vacuum drying limitations

124. I understand that that Petitioner is attempting to combine LithoRec 

with Perry and DIN 28400 in order to argue that these prior art references, in 

combination, would have rendered the challenged claims of Ground 1 obvious. I 

disagree.

1. A person of skill would not have combined LithoRec with 
Perry

125. A person of ordinary skill in the art would not have combined 

LithoRec with Perry and DIN 28400. And even under this proposed combination, 

the challenged claims in Ground 1 would not have been obvious.
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126. A person of skill would not have combined LithoRec with Perry. 

Perry is expressly directed to discussion of batch drying processes. Ex. 1006 at 12- 

44 (header entitled “Batch Through-Circulation Dryers”). LithoRec expressly 

counsels against using batch processing. Ex. 1016 at 226 (explaining that a 

discontinuously operating dryer require[s] a longer work cycle in total than the pre­

shredder, and thus “batch drying is not used”).

127. Batch drying, as taught by Perry, is fundamentally incompatible with 

the continuous process drying recommended by LithoRec. Batch drying systems 

operate by handling materials in separate, distinct batches, where each batch is 

loaded, dried, and unloaded separately and sequentially. This process involves 

starting and stopping, with each cycle necessitating setup and takedown time. 

Batch drying does have the advantage of being able to more completely control the 

outcome of a batch, for example, to ensure that shredded battery material is 

completely dry before it exits the dryer. And in a batch dryer, the vacuum level 

can be controlled more reliably. By contrast, in a continuous process, new material 

is continually entering the dryer from the shredder, meaning that the flaps are 

frequently opening and closing, which compromises the vacuum. Furthermore, the 

material in the dryer will be a mixture of newly-shredded battery material and 

materials that have already been dried - all of which may be tumbled together, 

depending on the degree of fluidization. In such a continuous process, it is harder
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to ensure that the material exiting the system is completely dried (i.e., inactivated). 

Thus, batch processing and continuous processing are fundamentally different 

operations, and a person of skill would not reach for the batch processing teachings 

of Perry to learn how to implement a continuous system as recommended by 

LithoRec.

128. For these reasons, a person of skill in the art would not have been 

motivated to combine LithoRec with Perry to practice the invention claimed in the 

’097 patent.

2. A person of skill would not have combined LithoRec with 
DIN 28400

129. Nor would a person of skill have combined LithoRec with DIN 

28400. DIN 28400 is simply a glossary of terms and does not teach any particular 

application of vacuum drying. DIN 28400 teaches broad characterizations of 

ranges of vacuum. Ex. 1018 at 1 DIN 28400 Part 1, Section 1, Table 1. According 

to Table 1 of DIN 28400, rough/low vacuum ranges from 1000 to 1 millibars; 

medium vacuum ranges from 1 to 0.0001 millibars; high vacuum ranges from 

0.0001 to 0.0000001 millibars; and ultra-high vacuum range falls below 0.0000001 

millibars. Id. DIN 28400 does not provide any direction as to what range of 

vacuum would be appropriate for particular applications. There is no mention of 

drying of shredded EV batteries. A person of skill in the art, looking to develop a
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vacuum drying system, would find no teachings in DIN 28400 as to how to select 

an appropriate range of vacuum pressure.

130. DIN 28400 does have a statement, which Petitioner cites, that 

“[v]acuum refers to the state of a gas when the pressure of the gas, and thus the 

number density of molecules, in a container is lower than outside, or when the 

pressure of the gas is lower than 300 mbar, i.e., lower than the lowest atmospheric 

pressure on the Earth’s surface.”  Ex. 1018 at Section 1.1. The same paragraph 

lists a formula and underlying parameters for computing vacuum levels, as set 

forth in Table 1. Id. Thus, a person skilled in the art could read this paragraph 

(Section 1.1) in connection with Table 1, which is derived from the same formula.

2

131. A pressure of 300 mbar (or equivalently, 300 hPa) is not definitionally 

a vacuum. This is confirmed by Table 1 of DIN 28400, which states that a rough 

(low) vacuum is in the range of 1000 mbar (i.e., one atmosphere) to 1 mbar. Ex. 

1018 at Section 1, Table 1. This definition of a rough (low) vacuum is the same as 

1000 hPa to 1 hPa. Thus, DIN 28400, itself, says that 300 hPa is not the definition 

of a vacuum, and that weaker pressures (i.e., between 1000 hPa  and 300 hPa) still 

qualify as a vacuum.

3

2 300 mbar is equivalent to 300 hPa.
3 One atmosphere is 1013.24 hPa.
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132. Mr. Spies writes that “Din 28400 teaches the conditions that define a 

vacuum according to the international standard ISO 3529-1:1981, issued by the 

International Organization for Standardization (ISO).” Ex. 1003 at r97. He further 

writes that “One of the conditions that meets the 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).” Id. There is no dispute that a pressure between 0 and 

300 millibars is a condition that meets the definition of a vacuum. However, the 

ISO does not define a vacuum to be a pressure below 300 millibars. Ex. 2018. Mr. 

Spies did not attach a copy of the ISO standard itself.

133. Attached hereto as Exhibit 2018 is a true and correct copy of the 1981 

ISO standard referenced in DIN 28400. Ex. 2018. The ISO standard confirms that 

300 hPa is not definitionally a vacuum. Ex. 2018 at 1, Section 1.1.1. The 1981 

version of the ISO standard, upon which DIN is premised, does not mention 300 

hPa (or 300 mbar) at all. Ex. 2018. In relevant part, the 1981 standard states:
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1.1.1
vacuum
A commonly used term to describe the state of a rarefied gas or the environment corresponding to such a state, associated with a 
pressure or a mass density below the prevailing atmospheric level.

1.1.2
ranges of vacuum
It has been the practice to distinguish between various ranges or degrees of vacuum according to certain pressure intervals While 
there has been some variation in the selection of the limits of these intervals, the following list gives typical ranges for which the limits 
are to be considered as approximations :

100 kPa to 100 Pa 
100 Pa to 0 1 Pa 
0.1 Pa to 10 pPa 
below 10 pPa

low (rough) vacuum 
medium vacuum 
high vacuum (HV) 
ultra-high vacuum (UHV)

Ex. 2018 at 1, §§1.1.1-1.1.2.

134. The 1981 ISO standard confirms that a vacuum is used to describe a

gaseous environment “associated with a pressure or a mass density below the 

prevailing atmospheric level.” Ex. 2018 at Section 1.1.2. The 1981 ISO standard 

then gives ranges of vacuum levels which it states are typical for low, medium, 

high, and ultra-high vacuum environments. Id. For low (rough) vacuum levels, 

the 1981 ISO standard attributes a pressure range of “100 kPa to 100 Pa.” Id. This 

is the same as 1000 hPa to 1 hPa. Nothing in the 1981 ISO standard states that 300 

hPa is somehow definitional of a vacuum.

135. The use of the “300 hPa” figure in DIN 28400 is related to prevailing 

atmospheric pressures on the surface of the earth, as DIN 28400 acknowledges. 

Ex. 1018 at Section 1.1. The 1981 ISO standard was updated in 2019. A true and 

correct copy of the 2019 ISO standard is attached hereto as Exhibit 2019. The 

2019 standard states: “The prevailing atmospheric pressure on ground depends on
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weather conditions and altitude and ranges from 31 kPa (altitude of the Mount 

Everest, weather condition ‘low’) up to 110 kPa (altitude Dead Sea, weather 

condition ‘high’).” Ex. 2019 at 1, Section 3.1.2, n.2. The fact that atmospheric 

pressure on the surface of the earth may be as low as 31 kPa (310 hPa) is likely the 

source of the 300 hPa remark in DIN 28400. This simply means that if someone 

were to set up an experiment on the top of Mount Everest, in order to pull a 

vacuum, they would need to decrease the pressure to below 310 hPa. This 

phenomenon is inapposite in environments closer to sea level. Ex. 2018 at 1, 

Section 1.0.1 - Standard ambient conditions (“atmospheric pressure of dry air: 

101325 Pa = 1013.25 hPa”). Closer to sea level, as long as the pressure of a 

system is below about 1000 hPa, it is at a vacuum. A person of ordinary skill in 

the art in the 2015 time period would understand that a vacuum is a pressure below 

the prevailing atmospheric level, as taught by the 1981 ISO standard. The 

statement in the 2019 ISO Standard that the prevailing pressure atop Mount 

Everest was as low as 31 kPa would have been known to a POSITA by 2015. See 

Ex. 2020 at 1063 (“Figure 3 shows that, at the coordinates of the Everest summit, 

the altitude of the 300-mbar pressure was 9,715 m, which corresponds to almost 

the highest altitude on the chart.”).

136. There would be no motivation for a person of skill in the art to 

combine the teachings of LithoRec with the reference to “300 hPa” in DIN 28400,
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because that 300 hPa parameter is applicable the prevailing atmospheric pressure 

in environments such as Mount Everest, inapplicable here.

137. The list of vacuum ranges outlined in Table 1 of DIN 28400 does not 

provide specific guidance for vacuum level selection in the context of electric 

vehicle battery recycling processes. Ex. 1018 at Section 1.1, Table 1. The absence 

of application-specific recommendations necessitates further investigation to 

determine appropriate vacuum conditions for this particular industrial application. 

Appropriate vacuum conditions for drying comminuted EV battery material 

depend on operational temperature and target substance composition. A POSITA 

seeking to determine appropriate vacuum conditions would need to know 

parameters such as at what temperature the drying is to occur and how this 

temperature is affected by different levels of vacuum. As mentioned above, 

LithoRec does not provide a POSITA with this information. DIN 28400 does not 

cure LithoRec’s deficiencies. Therefore, a POSITA seeking to determine 

specifications for drying comminuted battery material would not be motivated to 

combine LithoRec with DIN 28400.

138. There are no guidelines from LithoRec that would instruct a person of 

skill as to which range of pressures, listed in DIN 28400, to use for vacuum drying 

of shredded EV batteries. See generally, Ex. 1016. The most that LithoRec says is 

that in view of the presence of highly flammable solvents, “the drying temperature
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should probably be severely restricted,” and that this “speaks in favor of drying 

under vacuum, as the drying temperature can be kept low.” Ex. 1016 at 226. This 

statement does not specify how low the pressure must be. It does not teach a 

method for determining the level of vacuum that must be applied to vaporize the 

highly flammable solvents. In my opinion, while a POSITA in 2015 would have 

known that pressure below 1000 hPa is generally considered “low pressure,” as 

confirmed by DIN 28400; a POSITA would not have understood LithoRec’s 

mention of “low pressure” to mean “maximum pressure of 300hPa,” and would not 

have deduced this from the statement in Section 1.1 of DIN 28400. Indeed, the 

1981 ISO standard confirms that a low vacuum is simply one from 1000 hPato 1 

hPa, with no reference to 300 hPa. Ex. 2018 at 1, Section 1.2.1.

139. LithoRec does expressly teach to use a vibratory fluidized bed dryer. 

Ex. 1016 at 227. As explained above, such dryers require a forceful flow of gas 

molecules to agitate the materials being dried, to tumble the materials and facilitate 

convective heat transfer. This express teaching to use a vibratoiy fluidized bed 

dryer is at odds with any suggestion to use a vacuum dryer. If anything, a person 

of skill would read that teaching to counsel a weak vacuum. DIN 28400 confirms 

that a weak vacuum may include the range from 1 hPa to 1000 hPa, outside the 

range of the ’097 patent. Ex. 2018 at 1, Table 1. Thus, a person of skill in the art
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would not read LithoRec in view of DIN 28400 and understand that drying of 

shredded EV batteries should occur at a pressure below 300 hPa.

C. The combination of LithoRec with Perry or DIN 28400 would not 
enable performance of Claim 1

140. A person skilled in the art would not be able to practice Claim 1 of the 

’097 patent based on the combined disclosures of LithoRec with Perry and DIN 

28400.

141. The combination of LithoRec with Perry and DIN 28400 would not 

teach inactivating of shredded batteries by drying at a maximum pressure of 300 

hPa.

142. For all the reasons set forth above, supra 65 - 141, LithoRec 

simply does not disclose a system “wherein the drying occurs at a maximum 

pressure of 300 hPa.” The express teachings of LithoRec are actually contrary to 

this limitation, because LithoRec recommends using components that are used at 

atmospheric pressure.

143. As noted above, LithoRec recommends the use of a vibratory 

fluidized bed dryer and a cross-flow hogger. Both of these devices work at 

atmospheric pressure. They are linked together in the LithoRec schematic. Ex. 

1016 at 230. Because the cross-flow hogger must operate at atmospheric pressure, 

so must the fluidized bed dryer.
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144. No level of experimentation, based on LithoRec’s teachings, would 

arrive at a system for inactivating shredded batteries that dries at a maximum 

pressure of 300 hPa. Attempting to do that would result in a cross flow-hogger 

that is overheated and that fails to exhaust the dust. Likewise, attempting to follow 

LithoRec’s disclosure would result in a fluidized bed dryer that fails to blow 

sufficient gas to fluidize the material being dried.

D. My opinions apply to all claims in Ground 1

145. The opinions above are directed to Claim 1. They apply equally to the 

remaining dependent claims addressed in Ground 1.

IX. GROUND 2: CLAIM 9 HAS NOT BEEN SHOWN TO BE INVALID 
FOR THE SAME REASONS AS INDEPENDENT CLAIM 1

146. I understand that Ground 2 of the URT petition asserts that Claim 9 of 

the ’097 patent is invalid as being obvious over LithoRec in view of DIN 28400, 

Perry, and WO 2013/023640 to Hanisch (“Hanisch”). See Pet. at 35. Claim 9 

depends on Claim 1. Accordingly, all my opinions from Ground 1 apply as well to 

Claim 9. For purposes of this response, I limit my opinions to the foregoing, and 

opine that because Claim 1 has not been shown to be obvious, then neither has 

Claim 9. Should the Board institute proceedings, I may introduce additional 

opinions specific to Claim 9.
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X. GROUND 3: ANALYSIS OF LITHOREC AS ANTICIPATING 
CLAIMS 12-13,15-16, AND 18-19

147. I understand that Petitioner contends that claims 12-13, 15-16, and 18- 

19 of the ’097 patent are anticipated by LithoRec (Ground 3). See Pet. at 39. I 

disagree that LithoRec anticipates these claims. In particular, LithoRec does not 

disclose the following limitations: “an inactivation device comprising a drying 

device configured to inactivate the comminuted material;” and “a vacuum 

installation connected to the drying device and configured to generate a vacuum in 

the drying device.”

A. LithoRec does not disclose “a vacuum installation connected to 
the drying device and configured to generate a vacuum in the 
drying device”

148. LithoRec recognizes that the drying temperature should probably be 

severely restricted, and this “in turn speaks in favor of drying under vacuum, as the 

drying temperature can be kept low.” Ex. 1016 at 226. This remark is simply a 

suggestion. It is not a disclosure of a vacuum installation configured to generate a 

vacuum in the drying device.

149. Petitioner admits that “LithoRec is silent regarding the device that 

produces the vacuum for the dryer.” See Pet. at 47. I agree—there is no vacuum 

installation disclosed in LithoRec that generates a vacuum in the drying device. 

See supra at ^[94. To the contrary, LithoRec specifies the air flow rate of the
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system (2000 m3/hr) but does not specify a pressure; this confirms that there is no 

vacuum pump in the system. See supra at 109 - 114.

150. The drying equipment described in LithoRec is a vibratory fluidized 

bed dryer. Ex. 1016 at 227. As I have opined above, supra at ^69 - 77; 95 - 99, a 

vibratory fluidized bed dryer is not a vacuum dryer. Ex. 2012 at 1 

(“Thermodynamically, it is a constant heat process which makes it adiabatic, and it 

typically occurs at atmospheric pressure.”). A vibratory fluidized bed dryer 

requires a forceful flow of a stream of gas to agitate the material being dried, 

which is at odds with the use of vacuum drying. Ex. 2012 at 1 (“Add air that is 

simultaneously forced up openings in the conveying surface so it permeates 

through the mat depth of material. The result is a vibratory ‘fluidized’ bed of 

dynamically active particles that can efficiently exchange heat energy.”). A 

vibratory fluidized bed dryer would not work under vacuum. I incorporate my 

opinions above. See supra at 69 - 77; 95 - 99.

151. To generate the forceful flow of gas up through the fluidized bed, 

there is a “blower.” Ex. 1016 at 235 (Table G-7). A blower creates a positive 

pressure, which creates the updraft that brings the materials being dried into 

flotation/suspension. See supra at ^98-99. The positive pressure generated by the 

blower agitates the materials and allows the convective heat capacity of the 

nitrogen to volatize the solvents/electrolytes. This positive pressure drives the dust
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and vapors of solvents/electrolytes out of the system, through the jet filter. Ex. 

1016 at 230.

152. Expressly, the drying system proposed in LithoRec includes a blower. 

Ex. 1016 at 230 (Table G-7). Using a blower is the opposite of generating a 

vacuum in the drying device. See Ex. 2012 at 1 (“Add air that is simultaneously 

forced up openings in the conveying surface so it permeates through the mat depth 

of material.”); see also supra at ^71; 74; 112-114; 98-99.

153. LithoRec also discloses the use of a cross-flow hogger. Ex. 1016 at 

230. As I opined above, supra at 100 -108, a cross-flow hogger needs to 

operate at about atmospheric pressure. See supra at 100 -108; 114. A cross­

flow hogger cannot operate under vacuum, because the machine would overheat 

and it would be unable to exhaust the dust particles generated by the hammering 

action. In addition, the hard metallic parts within the cross-flow hogger will 

become softened as they are exposed to high temperatures and the machine will 

lose its ability to shred the feed material. See supra at ^[108.

154. The cross-flow hogger and the drying device are connected on the 

same nitrogen circuit. See supra at ^[100. They would thus be at the same 

pressure. Because the cross-flow hogger must be at atmospheric pressure to 

function, the fluidized bed dryer would also be at atmospheric pressure. LithoRec 

specifies the “QZ 1200 depressurized” system from MEWA. Ex. 1016 at 235.
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The reference to “depressurized” confirms that the system is not working under 

vacuum, as I explained above. See supra at 1105.

155. The system in LithoRec is not a completely closed system. See supra 

at ^111 - 112. LithoRec says that a portion of the nitrogen gas exiting the dryer 

needs to be discharged to the environment. Ex. 1016 at 227. LithoRec discloses 

the use of a “fan” to discharge this gas to the activated carbon filter, and then out 

through a furnace to the environment. Ex. 1016 at 230 (Table G-l). Because the 

fan discharges to the environment, the output of the fan would be at approximately 

atmospheric pressure. See supra at ^109 - 114.

156. At most, the fan disclosed in LithoRec might accommodate a slight 

negative pressure. See supra at ^113-114. It is typical for workplace safety 

reasons to maintain a slight negative pressure to ensure that dust and other harmful 

chemicals do not escape into the workplace. A pressure difference of a few 

Pascals (i.e., between 2.5 - 8 Pa) would be sufficient to provide this safety buffer. 

See Ex. 2017 (specifying a pressure differential of 2.5 Pa (i.e., 0.025 hPa) to 

prevent contaminants from leaving an enclosure). See supra at ^113.

157. A slightly lower pressure at the exhaust fan says nothing about the 

pressure within the dryer. There may be a pressure gradient across the system. 

And expressly, there is a blower attached to the dryer. Ex. 1016 at 235. This
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blower will generate a high pressure within the dryer, to fluidize the material being 

dried. See supra at ^98.

158. LithoRec does not teach how to reconcile its recommendation to use a 

vibratory fluidized bed dryer and a cross-flow hogger with its suggestion to 

conduct drying under vacuum. Ex. 1016 at 222-236. Applying a vacuum would 

work at cross-purposes to the function of a vibratory fluidized bed dryer, which 

requires a forceful flow of gas to agitate and dry via conductive heat transfer the 

material being dried. See supra at ^99; 114. Likewise applying a vacuum would 

compromise the working of the cross-flow hogger, which would overheat and lose 

its ability to exhaust the particulates, not to mention the ability to shred the 

material. See supra at ^108; 114.

B. The system disclosed in LithoRec is not “configured to inactivate 
the comminuted material”

159. Claim 12 does not simply disclose a vacuum installation, but rather a 

vacuum installation to “inactivate” the comminuted material so that materials are 

safe to transport. LithoRec is not a disclosure of a vacuum installation for 

inactivating shredded EV batteries (i.e., it is not a disclosure of an “inactivation 

device comprising a drying device configured to inactivate the comminuted 

material”).
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160. As I explained above, LithoRec discloses a continuous system, 

whereby wet, shredded material is continuously fed into the dyer. See supra at 

^115 - 123; see also supra at ^126 - 127. The material in the dryer is subjected 

to a vibratory fluidized bed dyer, whereby it is tumbled with material that has been 

in the dryer for some period of time already. Thus, freshly shredded material is 

mixed with material that is partially dry. Meanwhile, the system continually 

outputs material from the dryer. The materials exiting the dryer would be a mix of 

shredded battery materials—some more wet, some more dry. See supra at ^119- 

120. LithoRec does not provide for any mechanism that would ensure that the 

material exiting the system would be completely dry (i.e., inactivated).

161. Lithium-ion batteries typically contain a mix of solvents. Some 

evaporate at a lower temperature, others at a higher temperature. Ex. 1016 at 227 

(noting that the solvent “adheres more or less strongly to the arrester foils”). In a 

continuous system, there will be new material continually entering the drying 

chamber, and from that fresh material, the low-boiling solvents will evaporate first. 

See supra at ^119-120. The continual evaporation of these low-boiling solvents 

would suppress the evaporation of the higher-boiling solvents. See supra at 1fl20. 

Unlike in a batch system, where controls can be maintained to ensure that all 

solvents are evaporated, this continuous system would work against the thorough 

evaporation of all the solvents. See supra at 1^118; 120.
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162. The continuous system also suffers from the problem that it would be 

hard to maintain a vacuum, due to flaps opening to allow material to continually 

enter and exit the system, especially when the fluidized bed dryer is operating. See 

supra at |118. It would be difficult to maintain a substantial vacuum in this 

system. Therefore, higher temperatures would be needed to dry the material, 

which in turn would pose hazards of the formation of toxic gases.

163. Thus, it is not necessarily the case that the material exiting the dryer in 

the system proposed by LithoRec would be inactivated. See supra at 120-123. 

To the contrary, in the continuous system proposed by LithoRec, there would be 

obstacles to thoroughly drying the shredded material. There is a high probability 

that the system, as described, would output shredded material that is not fully dry 

(i.e., not inactivated).

C. LithoRec does not enable Claim 12

164. I understand that for a reference to be anticipating, it must enable a 

person of skill in the art to practice the invention as claimed. It is my opinion that 

LithoRec would not have enabled a person of skill in the art to practice Claim 12 

of the ’097 patent and its challenged dependent claims.

165. Specifically, LithoRec does not teach how to reconcile its 

recommendation to use a vibratory fluidized bed dryer with its suggestion to 

conduct drying under vacuum. Ex. 1016 at 222-236. Applying a vacuum would
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work at cross-purposes to the function of a vibratory fluidized bed dryer, which 

requires a forceful flow of gas to agitate and dry via conductive heat transfer the 

material being dried. Ex. 2012 at 1 (“Add air that is simultaneously forced up 

open-ings in the conveying surface so it permeates through the mat depth of 

material. The result is a vibrating ‘fluidized’ bed of dynamically active particles 

that can efficiently exchange heat energy.”). LithoRec suggests no pressures that 

would be applied by the vacuum pump and offers no explanation of how this 

would affect the efficacy of the vibratory fluidized bed dryer. Ex. 1016 at 222- 

236; see supra at ^[121.

166. The vibratory fluidized bed dryer includes a blower. Ex. 1016 at 235. 

A blower creates a positive pressure that blows upwards through the drying bed. 

Ex. 2012 at 1. LithoRec does not teach how to “generate a vacuum in the drying 

device.” To the contrary, LithoRec teaches putting a blower in the vacuum device, 

which generates positive pressure. See supra at ^[98.

167. It would not work to maintain the system under vacuum, because the 

system includes a cross-flow hogger. See supra at ^100 - 108. Cross-flow 

hoggers need to be operated at atmospheric pressure. Otherwise, they would 

overheat and lose their ability to shred and fail to exhaust the dust generated 

through the hammering action. See supra at ^[108. Indeed, the manual for the 

MEWA QZ 1200 specifies a “fault” if the nitrogen pressure drops. Ex. 2014 at 52.
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168. The system in LithoRec is simply a proposal. See supra at |^68; 92 - 

94. The teachings are internally contradictory. A person skilled in the art could 

not make the invention claimed in the ’097 patent based on what LithoRec says. If 

any amount of experimentation could result in the claimed invention of Claim 12 

of the ’097 patent, it would be undue experimentation.

D. My opinions apply equally to the dependent claims

169. My opinions above are directed to claim 12. They apply equally to 

the dependent claims that are the target of Ground 3.

XI. GROUND 4: ANALYSIS OF LITHOREC AND THE COMBINATION 
OF LITHOREC WITH HANISCH

170. I understand that Ground 4 of the URT petition asserts that Claim 17 

of the ’097 patent is invalid as being obvious over LithoRec in view of WO 

2013/023640 to Hanisch (“Hanisch”). See Pet. at 35. Claim 17 depends from 

Claim 12. Accordingly, all my opinions from Ground 3 apply as well to Claim 17. 

For purposes of this response, I limit my opinions to the foregoing, and opine that 

because Claim 12 has not been shown to be obvious, then neither has Claim 17. 

Should the Board institute proceedings, I may introduce additional opinions 

specific to Claim 17.

XII. ADDITIONAL REMARKS

171. I reserve any right that I may have to supplement this declaration if 

further information becomes available or if I am asked to consider additional
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information or to submit an additional declaration if inter partes review is 

instituted. Furthermore, I reserve any right that I may have to consider and 

comment on any additional expert statements and testimony of Petitioner’s experts 

in this matter.

172. I hereby declare that all statements made of my own knowledge are 

true and that all statements made on information and belief are believed to be true. 

I further declare that these statements were made with the knowledge that willful 

false statements and the like so made are punishable by fine or imprisonment, or 

both, under Section 1001 of Title 18 of the United States Code and that such 

willful false statements may jeopardize the validity of the application, or any 

patents issued thereon.
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Dated: August 22, 2024

Signed by:

Vani Dantam
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Appendix A

Curriculum Vitae of Vani Dantam

Vani K. Dantam, mba, ms
Fishers. IN 46037 | (765) 617-0658 | vanidantam agmaiLcom https://ww~w.linkedin.com/in/vani-dantam/

CEO/COO/MD/GM

Seasoned global C-suite Executive, mentor, and coach with 40+ years of experience in Energy Storage, Renewables, 
Utilities, Smart Grid. Transportation/EV/EV infrastructure, Electrical, Electronics & Defense industries. Experienced 
in working with OEMs & fleets (Passenger/Commercial/Ag/Industrial), Energy Generation, Storage, & 
Management Services Providers/RTO/ISOs & Arbitrage Companies. Managed project feasibility, financing, & plant 
construction globally including Li-ion battery plants. Leverages a proven record of success, with achievements that 
include supervising Operations, Sales/BD, Finance, and Engineering with more than 200 team members in nearly a 
dozen countries to manage over S500M+ in annual business and partnerships in Energy and Transportation sectors. 
Decades of experience in managing negotiations, realignments, contracts, and acquisitions with global partners. 
Frequent speaker in global technical conferences & forums. SAE & UL committee member to set EV Battery Pack 
& recharging standards, and curriculums for Engineering & Technical institutions. U.S. Navy Veteran. Fluent in 
Spanish, Portuguese, Hindi, and Telugu. Guest Lecturer at different universities.

CAREER HIGHLIGHTS

• Board member and advisor to multiple global energy storage, battery material, utility SaaS companies, law 
firms and professional organizations.

■ Operated at or above C-suite and VP level for over 15 years. Managed global development/financing of 
multiple Li ion and renewable energy, smart grid & control & analytics systems projects to support utilities 
and private investors. Experienced in negotiating short & long-term financing and currency & commodity 
hedging contracts. IPO experience at Landis+Gyr, Axion Power and Remy International.

• 20+ years of executive level & engineering experience with different chemistries at different advanced battery-
companies (5 Li - LFP, NMC, LTO. LiS: 1 Nb; 2 NI & 3 Pb). including semisolid-state/solid-state 
technologies. Additional executive level and product/manufacturing engineering experience with traditional 
lead acid technologies also.

• Credited with -30 years of complex Global Project Development, Financing & EPC oversight of Smart 
Grid/Energy Management Services/Generation/Storage in automotive and grid energy sectors with global 
partners (Sumitomo-Mitsui Banking Corporation, Burns & McDonnell, Black & Veatch, Burns Engineering, 
LG CNS. AES Energy Storage, RES Americas. Green Charge Networks, Green Smith EMS, Mortenson 
Construction. Rosendin Electric, Toshiba Engineering, Worley Parsons. Hanwha Engineering & 
Construction, and Dongfeng Electric Corporation).

• Managed multiple energy generation/storage/motor plant finance/construction (plant budgets of >$1 billion), 
start up, launch and commission as well as local supplier and sales channel development to serve automotive 
OEMs in India, Hungary, France, South Korea. Mexico, and Brazil.

• Managed M&A and JV development in Wuhan City/Hubei/China. San Luis Potosi/Mexico. Piracicaba and 
Brusque/Brazil and Hyderabad and Pondicherry/India for automotive OEM’s.

■ Directed Global Product Engineering. Sales and Business Development for grid energy storage. EV, and 
hybrid vehicle components, including lithium-ion batteries at Enerl and motor generators at Remy Electric.

■ Member of the core team that worked with Goldman Sachs, Wedbush, Societe Generale and other venture 
capital groups to manage the IPOs of Delco Remy (later Remy Electric), Axion Power and funding for other 
companies respectively.

• Hired and trained managers in the U.S. for joint venture projects in Mexico. South America, Europe. India, 
and China, with revenues of approximately S500M annual business with P&L responsibility.

• Built two successive global pipelines for motor generators & lithium-ion batteries, each worth over S200M.
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• Repositioned Remy Electric’s largest Heavy-Duty Customers (Daimler Global & Paccar Global) from a loss 
position to the highest EBIT in the organization, with 48% EBIT turnaround and 220% growth in global sales. 
Grew international annual sales from S18M to over $ I20M (670% growth) in six years.

• Graduate degrees in Business and Engineering. BI B2 fluency in Spanish and Portuguese, Cl - C2 fluency 
in Hindi and Telugu.

PROFESSIONAL EXPERIENCE

ROBINS & KAPLAN LLP (Global Law Firm) Present
Industry Expert/Advisor/Consultant
SAE COMMITTEE MEMBER Present
Develop uniform standards for EV Battery packs and their recharging, and curriculums for Engineering Institutions 
and Technical Training Colleges.
UL COMMITTEE MEMBER Present

Develop testing and certification standards for used EV Battery packs and their recharging, to transition them into 2nd 
life batteries for different applications.
NANOX & B.K.BATTERIES
Chief Strategic Consultant & Board Member - Non-Li ion battery developer with Rare Earth & Present
Magnetic materials.
Located in Netherlands & South Korea.
CAPATTERY
Chief Advisor - Strategy & Board Member - Manufacturer of advanced Lithium batteries with Present
high cycle life, high rechargeability rates, and high temperature tolerance and low cost
QUANTUM COPPER (A University of NV - Las Vegas, Advanced Separator Development Startup) 2023 - Present
Chief Advisor - Testing, Standardization & Certification
LOHLM AMERICAS (A subsidiary of LOHUM CLEANTECH, Noida, New Delhi, India) 2023 - present
Provider of Advanced Recycling Technologies of Lithium ion batteries
Chief Advisor - Strategy
L'TILTYX (Milpitas. CA) 2021-Present
Provider of state of the art Cybersecurity software to smart grid and utilities sector
Chief Advisor - Financing & Business Development, Strategic Planning & Global Partnerships
NEVADA TECHNOLOGY CORPORATION 2023 24
Chief Executive Officer & Chairman of the Board - of a Full Circle Energy Solutions Company specializing in Li 
ion battery recycling, and repurposing used batteries into 2nd life batteries and developing advanced cell technologies 
to overcome current rechargeability, cost and life limitations. Primary responsibilities include investor management 
and setting the strategic direction for the company along with hiring key executives, managing the board and external 
partner relations.
NEXTECH BATTERIES (Carson City, NV) 2022 - 23
Pioneer in Lithium-Sulfur battery technology
Chief Operating Officer - Responsible for all the functional areas (HR, Purchasing, Logistics, Engineering, 
Production, and Sales & BD) as well as setting up global manufacturing facilities, and recruiting JV, Licensee & 
equity partners. PI for DOE/ARPA-E grant funded projects. Manage collaboration with external partners (IBM) on 
hybrid electrodes. Lead member - Core Finance Team to raise funding from investment banks and venture capital
groups.
CANADIAN STORAGE & SOLAR (Edmonton & Toronto) 2020 - 21
Developer and converter of Natural Gas PPPs to solar and storage
Chief Project Consultant - acquire Midwest PPP’s (MISO territory), convert them to solar and storage based units 
for smart grid integration with long term financing and PPAs
LLCAS TVS (Chennai, India) & 24m TECHNOLOGIES (Cambridge, MA) 2019 21
One of the largest suppliers of electrical components to energy and transportation industries in India and an MIT 
incubator company/developer of semi-solid-state Li Ion batteries, respectively.
Chief Project Consultant - Feasibility, Finance, EPC, Operations & Customer Development

• Manage plant feasibility studies & project/product viability of semi-solid state Li ion battery technology for 
Indian ambient conditions in e Mobility and ESS applications.
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• Manage development & financing of plant construction budgets, CapEx and BOM estimates and vendor 
selection to build a multi-MWh pilot plant and a multi GWh commercial plant with an integrated recycling 
plant.

• Manage design/engineering of new cell formats with LFP/NMC chemistries and develop Li-S chemistry and 
Si anodes, BMS integration and module/pack/charging infrastructure design and architecture by selecting 
domestic and overseas consultants, vendors, and technology partners.

• Manage site selection/preparation and filing permits for plant construction, securing local and federal 
environmental and regulatory approvals, utilities (electricity, gas, and water), and transportation assets for air, 
land, and ocean freight.

• Coordinate long term contract/service agreement negotiations with the U.S. partner through mutual General 
Counsels

• Manage customer product and service proposal development for automotive OEM’s and utilities/smart grid.
• Manage recruiting & hiring of local executives to staff the plants.

LANDIS+GYR (DIVISION OF TOSHIBA CORPORATION), Alpharetta, GA 2015-19
The world’s largest supplier of advanced utility meters, grid analytics, and smart grid energy management software.
Vice President, Partner Relationsand Strategic Planning (2017 - 2019)

• Member - IPO Team (after Toshiba divested Landis+Gyr). Rationalized and managed more than 130+ 
partnerships with utilities and vendors across all product lines and services, selling to/servicing utilities, and 
grid networks worldwide.

• Managed contract and agreement negotiations with utilities and partners for MOU/SOWs, development, 
reseller, master services, licensing, maintenance and warranty, joint ventures, and mergers and acquisitions.

• Planned and coordinated partner interactions, developed metrics to evaluate different partnerships, 
orchestrated and managed the acquisition/maintenance/elimination of partners, and managed new partner 
selection through various Product Engineering VPs and Directors.

• Oversaw development of scalable grid connected and islanded microgrid design and development, predictive 
and prescriptive analytics, integrating these into NOCs and coaching Sales Managers to develop multiyear 
service and maintenance contracts with utilities.

Vice President, Business Development and Sales (2015 - 2017)
• Supervised grid energy storage, smart grid control and analytics systems design, development, pricing, 

financing and installation for utilities and private/institutional investors, both with and without renewable 
integration with LTO (from Toshiba), LFP and NMC chemistries as appropriate.

• Developed revenue and cash flow models and scenarios working closely with ISO’s and Energy Arbitrage 
companies.

• Recruited, managed, and mentored Regional Sales managers, engineers, and analysts.
• Led partner development with lithium-ion battery (Toshiba, LG Chern, and Samsung) and electronics 

suppliers (TMEIC, Parker, Eaton, ABB, Siemens, Dynapower, Northern Power, Tecogen, and Go Electric).
• Oversaw projects through Global EPC Contractors, Containerization Vendors, and Financiers/Investors.
• Managed contract negotiations, development of prescriptive and predictive analytics and streamlined and 

managed new opportunities and channel sales through company Sales Managers.
AXION POWER INTERNATIONAL, New Castle, PA 2012-15
Start-up manufacturer of lead carbon batteries.
Senior Vice President, Business Development, Sales, and Marketing

• Managed grid energy storage, controls and analytics systems pricing and proposal development, both with 
and without renewable integration for utilities and private and institutional investors.

• Managed IPO and ongoing funding
• Supervised Sales and Marketing personnel.
• Developed revenue and cash flow models and scenarios.
• Managed financing and capital raises from PE/VC firms in New York, Boston, Philadelphia, Pittsburgh, San 

Francisco & Los Angeles
• Held EPC oversight when working with outside Contractors.

ENERI, Greenfield, IN 2010-12
Manufacturer of lithium-ion batteries for utility, EV, and HEV applications.
Vice President, Business Development and Sales (EV/Hybrid Transportation, Renewables and Smart Grid Networks) 
REMY INTERNATIONAL. Pendleton. IN 1994 - 2010
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Global Director, EV/Hybrid and Traction Motor Sales and Business Development (2008 2010)
Global Director, Heavy Duty Sales and Marketing (2003 -2008) Managed Daimler, Volvo, and Paccar worldwide
Global Director, Automotive Motor/Generator Sales and Marketing (2000 - 2003) Managed GM Worldwide
Director, Inti. Sales and Business Development (Generators and Motors) (1999 - 2000)
Director, Inti. Sales, Engineering, and Operations (Mexico, South America, and Asia) (1994 - 1998)

DELCO REMY (DIVISION OF GENERAL MOTORS), Anderson, IN 1991-94
Operations Director, Managed construction, launch/commission of four large plants in Brazil and Mexico ($1.1 
Billion)
GENERAL MOTORS TRUCK & BLS, Troy, MI 1989-91
Chief Resident Electrical Engineer, Truck Engineering - Manage Advanced Electrical Systems & ABS design and 
development
DELCO REMY (DIVISION OF GENERAL MOTORS), Anderson, IN 1984- 89
Senior Product Manager (Generators, Motors, and Freedom Batteries) (1987 - 1989)
Designed and developed products for Toyota, Honda, and Ferrari
Test and Development Engineer (1984 - 1987) - start up team member for new plants in France and South Korea
U.S. NANA’ AND RESERVES, Okinawa, Yokosuka/Japan; Subic Bay - Luzon/Philippines 1979 - 91
Lieutenant (Junior Grade) (1982- 1991)
Civilian Researcher (1979 - 1982)
TATA IRON & STEEL, Jamshedpur, India 1978 Summer
Intern, Blast Furnace, Basic Open Hearth Furnace, and Cold Rolling Mill
KOLAR GOLD FIELDS, Kolar, India 1977 Summer
Intern, Underground Mining, Hammer Mills, and Cyanide Leaching & Extraction of gold

EDUCATION

• M.B.A., Finance, and International Business (GM Fellowship), Kelley School of Business, Indiana
University, Bloomington, IN

■ M.S., Mechanical Engineering (U.S. Navy Scholarship), Vanderbilt University, Nashville, TN
• B.Tech. (Bachelor of Technology), Metallurgical Engineering (State Merit Scholarship), Indian Institute of 

Technology - Banaras Hindu University, Varanasi, Uttar Pradesh, India, Graduated with High Honors at the 
top of the class,

• Churchill Scholar, Trinity College, University of Cambridge, Cambridge, United Kingdom
■ Finished Highschool at the age of 15yrs - Valedictorian and #3 in the state among over 100,000 students.

CERTIFICATIONS & CONTINUING EDUCATION

■ APQP Quality Engineering Certification, GM Quality Institute, Kettering University, Flint, MI
• Mercosur/NAFTA, and Eurozone Certifications, Indiana University and Purdue University, Bloomington, 

and West Lafayette, IN
• Continuing Education Courses in Contracts, Corporate Taxation, NAFTA Export/Import Classifications, 

Wharton School of Business, University of Pennsylvania, Philadelphia, PA

EXTRACURR1CULAR/VOLUNTEER ACTIVITIES AND RESPONSIBILITIES

SAE Committee Member EV Battery Pack & Recharging Specs & Educational Coursework for Institutions 2024 
UL Committee Member 2nd Life Battery Pack Certification Standards 2024

Global Experts Council Member (Professional Consultants & Advisors)
Deep Bench Member (Professional Consultants & Advisors)

Speaker - Advanced Battery Technologies - Novi Battery Show - 2023 September
Speaker - Future of Li-ion Batteries - Amara Raja Battery Open house - 2023 August

BIS Expert Session - Emerging Battery Technologies - 2023 April
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Interviewed by Telematics Magazine - Li-S Batteries Vs. Li-ion Batteries - 2023 February 
Speaker/Panel Session Moderator - 2022 Future EV Ecosystems & Challenges Conference in New Delhi, India 

Speaker - 2021 EV Manufacturing Technologies Conference at Purdue University
Advisor & Primary Benefactor, Our Children Our Planet (A 501C3 Corporation), 2016 - Present

Treasurer & Secretary, Local HOA - 2019 - 2022
Board Member, Chirala Medical & Educational Trust, 2018 - Present

Guest Lecturer, Indiana University Purdue University, Indianapolis, 2017
Guest Lecturer, Harvard University, T.H. Chan School of Public Health, 2016

Board Member, Thrive Solar Private Ltd., 2016
Board Member, Anjali Foundation (A 501C3 Corporation), 2015 - 2016

Organic/non-GMO Farmer, Industrial farming through an Agricultural CoOp, 2014 - Present
Member, MISO Marketing Committee, 2012 - 2017

Member, World Bank ESS Financing Committee and ESNA Regulatory Committee, 2012-2017
Expert Consultant on Energy Projects, Ivy Tech and Purdue University, 2011 - 2015

Guest Teacher, Hamilton South-eastern Schools (Physics, Chemistry, and Economics), 2010-2016
Board Member and Financial Advisor, YMCA of Madison County, IN, 2003 - 2008
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Appendix B

Materials Considered

The Petition

The ’097 Patent (Ex. 1001)

The prosecution history of the ’097 patent (Ex. 1002)

The Spies Declaration (Ex. 1003)

U.S. Patent No. 9,843,077 (“Hayashi”) (Ex. 2001)

U.S. Patent No. 9,450,277 (“Dunagan”) (Ex. 2002)

Electrocycling Patent (German) (Ex. 2003)

Electrocycling Patent (English) (Ex. 2004)

Certification of Translation of the Electrocycling Patent (Ex. 2005)

Gao Liu et al., Binder Interactions in the Electrodes of the Lithium-ion Batteries, TFUG 
Conference, February 17, 2009 (Ex. 2006)

WO 2010/149611 Al to LiMotive Company Ltd. (“LiMotive”) (German) (Ex. 2007)

WO 2010/149611 Al to LiMotive Company Ltd. (“LiMotive”) (English) (Ex. 2008)

Certification of Translation of the Limotive Patent (Ex. 2009)

U.S. Patent No. 7,198,865 to Sloop (“Ecobat”) (Ex. 2011)

Kinergy Corporation, Transferring Heat with a Vibratory Bed Dryer (2013) (Ex. 2012)

MEWA Manual (German) (Ex. 2013)

MEWA Manual (English translation) (Ex. 2014)

Certification of Translation of the MEWA Manual (2015)

Cross-flow hogger image (from https://www.cutmetall.com/us/innovative-cross-flow-hogger- 
chain-head-set-p47892/) (last visited on August 17, 2024) (Ex. 2016)

Commercial Air Filtration System Manual (Ex. 2017)
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ISO (1981) (Ex. 2018)

ISO (2019) (Ex. 2019)

J. West, Special Communication from the American Physiological Society, Barometric 
Pressure on to Mt. Everest: New Data and Physiological Significance at 1063 (1999) 
(Downloaded fromjournals.physiology.org/journal/jappl (075.061.098.021) on August 7, 2024) 
(Ex. 2020)

Interview with Mr. Til Bussmann

Ascend Elements, Inc. Petition for Inter Partes review, IPR2024-00948

U.S. Patent No. 9,780,419 (“Hanisch ’419”)

Declaration of Dr. Walter van Schalkwijk in support of the Ascend Elements, Inc. Petition 
IPR2024-00948

Y. Fernandes, et. Al, Thermal Degradation Analysis of Carbonate Solvents Used in Li-ion 
Batteries, Journal of Power Sources, 414, 250-261 (2019)

H. Yang, et al., Thermal Stability of LiPF6 Salt and Li-ion Battery Electrolytes Containing 
LiPF6, Journal of Power Sources, 161(1), 573-579 (2006).
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