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Page 2 Page 4
; APPEARANCES: 1 . )
3 2 My nameis Bob Rudis. I'm
! ?—\lttsgr:el:,/;fcor Petitioner 3 thevideographer. The court reporter
5 ‘h‘w?’jﬁ" e o010 4 isAnthony Qiarro. And we r_epresent
6 5 thefirm Veritext Legal Solutions.
7 o et g mlacom 6 | am not authorized to
CONOR B. McDONOUGH, ESQ. 7  administer an oath, I'm not related
8 conor.mcdonough@gishpllc.com . . .
(viaZoom) 8 toany party inthisaction, nor am |
1 ROBINSKAPLAN LLP 9 financidly interested in the
Attorneys for Patent Owner 10 outcome.
11 800 LaSalle Avenue, Suite 2800 . .
Minneapolis, Minnesota 55402 11 If there are any objections
R ek WALLER £50. 12 to pr_oceed| ng, please state them at
13 twaéler(c:’z\J‘robi ni(;[l)_lin(’:\(l)mE 13  thetime of your appearance.
14 ganson@fagnyam;.cbmw 14 Counsel will now state their
s azem 15 appearances and affiliations for the
ROBINS KfAPLAN LLP 16  record, beginning with the noticing
16 A P Owi
55::‘:0?/\7; Doorl pr?it?lgriv;esruite 310 17 attor ney'
17 Redwood City, California 94065 18 MR. WALLER: Good morning.
18 BY: BELLE BOROVIK, ESQ. i K i
bborovik@robinskaplan.com 19 My nameisTravisWaller. I'm with
a (vazoom 20  thelaw firm of Robins Kaplan LLP. |
ALSOPRESENT: 21  represent the patent owner in this
21 BOB RUDIS, Videographer
ETHAN GROSS, Summer 22  matter, Duesenfeld GmbH. I'm also
2 feoaae, RobinsKaplan 23 joined with our summer associate,
gi (viaZoom) 24 Ethan Gross.
2 25 MR. SCHENKER: Good morning.
Page 3 Page 5
1 1 DR. WALTER VAN SCHALKWIJK
2 THE VIDEOGRAPHER: Good 2 Josef Schenker from Gish PLLC on
3 morning. We are going on the record 3 behalf of Petitioner Ascend Elements
4 & 10:31 am. on June 6th, 2025. 4 |Incorporated.
5 Please note the microphones are 5 THE VIDEOGRAPHER: Would the
6  sensitive and may pick up whispering 6  people on Zoom please announce
7  and private conversations. Please 7  yourselves?
8  mute your mobile phones at thistime. 8 MR. McDONOUGH: Conor
9  Audio and video recording will 9  McDonough, also with Gish, on behal f
10 continueto take place unless all 10 of defendants.
11  parties agreeto go off the record. 11 MS. BOROVIK: Belle Borovik,
12 ThisisMedia Unit 1 of the 12 RobinsKaplan, on behalf of
13  video-recorded deposition of Dr. 13 plaintiffs.
14  Walter Van Schakwijk, taken by 14 MR. DANTAM: Vani Dantam on
15  counsd for Patent Owner, in the 15  behalf of Duesenfeld.
16  matter of Ascend Elements, Inc. 16 THE VIDEOGRAPHER: Would the
17  versus Duesenfeld GMBH. 17  please swear in the witness, and then
18 Thiscaseisfiled in the 18  counsel may proceed.
19  United States Patent and Trademark 19 DRWALTERVANSCHALKWIJK,
20  Office beforethe Patent Trial and 20 after having first been duly sworn by a
21  Appea Board, Case No. |PR2024-00948, 21 Notary Public of the State of New Y ork, was
22 U.S Patent No. 11,050,097. 22 examined and testified as follows:
23 The location of the 23 EXAMINATION BY
24 deposition is Robins Kaplan LLP, 1325 24 MR.WALLER:
25  6th Avenue, New York, New York 10019. 25 Q  Couldyou please state your
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1 DR. WALTER VAN SCHALKWIJK
2 full name for the record?
3 A Walter A. van Schalkwijk.
4 Q  Whatisyour home address?
5 A 14312 279th Place Northeast,
6 Duvall, Washington 98019.
7 Q MaylcalyouDr. van
8 Schakwijk throughout this deposition?
9 A Sure.
10 Q Areyouunder theinfluence

11 of any drugs or medications which may
12 impair your ability to answer my

13 questions fully and truthfully?

14 A | am not.

15 Q Doyou suffer fromany

16 medical or mental or emotional condition
17 which may impair or impede your ability
18 to answer my questions fully and

19 truthfully today?

Page 6

1 DR. WALTER VAN SCHALKWIJK
2 Q Ifyoudonot hear or

3 understand any of my questions, please

4 let me know. If you answer a question, |

5 will assume that you've heard it and

6 understood it and have answered it

7 completely and accurately. Do you

8 understand?

9 A | understand.
10 Q Pleaselet mefinish my
11 questions before you begin an answer, so

12 that the court reporter can transcribe

13 what isbeing said. If an answer isyes
14 or no, please say yes or no so the court
15 reporter can transcribe your answer. Do
16 you understand?

17 A | understand.

18 Q  If youneed abreak at any

19 time, please let me know. Just be aware

Page 8

20 A | do not. 20 that you may not take a break while there
21 Q Haveyou been deposed at all 21 isany question pending. Do you
22 sinceyour last deposition in this |PR? 22 understand?
23 A NotonthisIPR. I've been 23 A | understand.
24 deposed in another matter. 24 Q Il'dliketo begin with
25 Q  Couldyou explain that 25 getting some terminology down.
Page 7 Page 9
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 matter for me briefly? 2 If | refer to Ascend
3 A That matterisa-- 3 Elements Incorporated as just Ascend,
4 MR. SCHENKER: Object to 4 will you know what I'm talking about?
5 form. 5 A Yes
6 A  That matter isacontract 6 Q Iflreferto Duesenfeld
7 dispute between alarge electronics 7 GmbH asjust Duesenfeld, will you know
8 conglomerate and a battery pack 8 who I'm discussing?
9 manufacturer. 9 A Yes
10 Q Couldyouidentify the 10 Q  IflrefertoU.S. Patent
11 partiesin that matter? 11 No. 9780419 as the Hanisch reference or
12 MR. SCHENKER: Objection to 12 Hanisch, will you understand what I'm
13 form. 13 referring to?
14 A Thebattery pack 14 A Yes
15 manufacturer is a Chinese manufacturer, 15 Q IflrefertoU.S. Patent
16 TWS, and the large conglomerate is 16 No. 9450277 as the Dunagan reference or
17 Resideo, formally ADT, the security 17 Dunagan, will you understand what I'm
18 company. 18 referring to?
19 Q I'dliketogoover some 19 A Yes
20 ground rules for the deposition today as 20 Q IflrefertoU.S. Patent
21 well. I'll be asking you questions. You 21 No. 9843077 asthe Hayashi reference or
22 must answer the questions completely and 22 Hayashi, will you understand what I'm
23 truthfully and accurately. Do you 23 referring to?
24 understand? 24 A Yes
25 A | do. 25 Q IflrefertoU.S. Patent
3 (Pages6 - 9)
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Page 10 Page 12
1 DR. WALTER VAN SCHALKWIXK 1 DR. WALTER VAN SCHALKWIXK
2 No. 10396408 as the Shin reference or 2 Q Didanyoneat Ascend assist
3 Shin, will you understand what I'm 3 you in preparing this declaration?
4 referring to? 4 A No.
5 A Yes 5 MR. SCHENKER: Objection,
6 Q AndiflrefertoU.S. 6 form.
7 Patent No. 5632863 as the Medior 7 Q Didanyoneat thelaw firm
8 reference or Medior, will you understand 8 of Gish PLLC assist you in preparing your
9 what I'm referring to? 9 declaration?
10 A Yes 10 MR. SCHENKER: Objection,
11  Q  Yousubmitted adeclaration 11 form.
12 in support of Ascend'sreply to 12 A Notinthecontent, only in
13 Duesenfeld's patent owner response; 13 the structure.
14 correct? 14 Q  Haveyou spoken with any of
15 A Yes 15 the authors of any of the prior art
16 Q  Andthesamedeclaration 16 references asserted in thisIPR in
17 aso contains your opinions in support of 17 preparing this declaration?
18 Ascend's opposition, Duesenfeld's 18 A | have not.
19 contingent motion to amend; correct? 19 Q  How about in preparation for
20 A Yes 20 this deposition?
21 Q Andyou'reheretoday to 21 A | have not.
22 testify about both of those opinions; 22 Q Haveyou spoken with any
23 correct? 23 individuals, directly or indirectly,
24 MR. SCHENKER: Objection, 24 dffiliated with URT, Umvelt-und
25 form. 25 Recyclingtechnik, GmbH in preparing for
Page 11 Page 13
1 DR. WALTER VAN SCHALKWIJXK 1 DR. WALTER VAN SCHALKWIJXK
2 A I'm here to testify about 2 this declaration?
3 what'sin my declaration, my second 3 A [I|havenot.
4 declaration. 4 Q  How aboutin preparing for
5 Q Understood. 5 thisdeposition?
6 A Allofit 6 A | have not.
7 Q  Who prepared your 7 Q Youopineinyour

8 declaration?
9 A | prepared the contents.
10 Putting it into legal format was done by
11 thelaw firm.
12 Q  How many hoursdid you spend
13 working on the declaration?
14 A | haven't added that up yet.
15 | would redlly like to do that soon so |
16 could send an invoice. | haven't done

17 that yet.

18 Q  Doyou havearough

19 estimate?

20 A No.

21 Q  Would it be under 50 hours?
2 A Yes

23 Q Under 30 hours?

24 A In between those two

25 numbers.

8 declaration that a POSITA would have

9 understood the dry cell fragments formed
10 by Hanisch's pre-dryer to have to be
11 fully dry and inactivated; is that

12 correct?

13 MR. SCHENKER: Objection,
14 form.

15 A That was what |'ve written.

16 And that's how it isset forthin

17 Hanisch.

18 Q Sol'mnotsureif that

19 answers my question.

20 Isit your opinion that a

21 POSITA would have understood the dry cell
22 fragments formed by Hanisch's pre-dryer
23 to haveto be fully dry and inactivated?

24 MR. SCHENKER: Objection,

25 form.

4 (Pages 10 - 13)
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Page 14 Page 16
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 A A POSITA looking at Hanisch 2 processes.
3 and seeing fully dry and inactivated 3 Q ButHanisch teachesthat the
4 would have had the conclusion that the 4 batteries enter the cell crusher, get
5 material isinactivated. 5 crushed and then go to the pre-dryer;
6 Q Andyoubasethison 6 right?
7 language, dry cell fragments, in Hanisch; 7 MR. SCHENKER: Objection,
8 correct? 8 form.
9 MR. SCHENKER: Objection, 9 A  After being discharged.
10 form. 10 Q Hanischalsoillustrates
1 A | do. 11 that the battery fragments travel in
12 Q  Andit'syour understanding 12 certain separators and classifiers after
13 that the dry cell fragment language in 13 this pre-dryer; correct?
14 Hanisch isreferring to the battery 14 A Yes
15 fragments leaving Hanisch's pre-dryer; 15 MR. SCHENKER: Objection,
16 right? 16  form.
17 MR. SCHENKER: Objection, 17 Q  Andyou baseyour opinion
18 form. 18 that the cell fragments leaving the
19 A Yes 19 pre-dryer must be fully dry and
20 Q Hanischteachesthat a 20 inactivated due to the existence of these
21 hattery is rendered into fragmentsby a 21 separators and classifiers; right?
22 cell-crushing device; correct? 22 MR. SCHENKER: Objection,
23 MR. SCHENKER: Objection, 23 form.
24 form. 24 A Restatethat question.
25 A | believe that's correct, 25 Q  Certainly.
Page 15 Page 17
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 yes. 2 Y ou base your opinion that

3 Q WouldaPOSITA have knownto
4 discharge the batteries before putting
5 them in this cell-crushing device?

6 MR. SCHENKER: Objection,

7  form, scope.

8 A Yes.

9 Q APOSITA would never do this

10 to mitigate the dangers associated with
11 commuting charged batteries; correct?

12 MR. SCHENKER: Objection,
13 form--

14 A Yes.

15 MR. SCHENKER: -- scope of
16  thedeposition.

17 Q Isityour understanding

18 that Hanisch teaches a system where the
19 batteries go to the cell-crushing device,
20 arethen crushed and then go to the

21 pre-dryer?

22 MR. SCHENKER: Objection,
23 form.

24 A Thebatteries get discharged

25 first before going through these other

3 the cell fragments leaving the pre-dryer
4 must be fully dry and inactivated due to
5 the existence of these separators and

6 classifiers; correct?

7 MR. SCHENKER: Objection,
8 form.
9 A  Themateria isdry and

10 inactive. What happens with the dryers
11 and separatorsis a different process.

12 Q  Yourecal taking about a

13 classifier in your declaration; correct?
14 A Yes.

15 MR. SCHENKER: Objection.
16 Q  Whichclassifier areyou

17 talking about?

18 MR. SCHENKER: Objection,

19 form, lacks foundation.

20 A Therearezig-zag

21 classifiers, there are eddy current

22 classifiers, and there are magnetic

23 classifiers. And they're designed to
24 remove certain materials, ferrous

25 materials or non-ferrous materials and

5 (Pages 14 - 17)
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Page 18 Page 20
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 thelike. But it's designed to separate 2 would have acoil. Andyou would put an
3 out some of the materials for further 3 AC freguency into that. And it would
4 processing. 4 generate a non-static frequency-dependent
5 Q Let'stakethemoneata 5 magnetic field that could be used for
6 time. 6 detecting and segregating certain
7 Y ou mentioned a zig-zag 7 materials.
8 classifier. What isazig-zag 8 Q Takingthezig-zag
9 classifier? 9 classifier, it's your opinion that
10 A  Azig-zagclassifier, some 10 passing wet and active battery fragments
11 would call it ashaketable. Butit'sa 11 through this de-classifier would be
12 process where the material is shaken back 12 dangerous; right?
13 and forth, so the particles can then be 13 MR. SCHENKER: Objection,
14 moving through of a certain size and 14  form, mischaracterizesthe
15 recovered separately. 15  declaration.
16 Q  Andyou mentioned an eddy 16 A | didn't say they would be
17 current separator; correct? 17 dangerous. | said that it would be
18 A Yes 18 troublesome for the classifier to operate
19 Q Whatisthat? 19 if wet materials went through them.
20 A Thatwill -- an eddy current 20 Q  Couldyouexplain how it
21 issort of amagnetic field, an 21 would be troublesome?
22 electric -- sort of an AC field as 22 MR. SCHENKER: Objection,
23 opposed to just a static magnetic field. 23 form.
24 And it will allow for separation of 24 A If amaterial isstill wet
25 non-ferrous materials like aluminum and 25 or moist, there's atendency, dueto
Page 19 Page 21
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 copper. So any of the particles 2 colligative properties between the
3 containing aluminum and copper can be 3 solvents and the particles, for particles
4 segregated by the eddy current. 4 to clump together. And if it clumps
5 Q Youasomentioned a 5 together, it's hard for the zig-zag
6 magnetic separator; correct? 6 separator to do its work.
7 A Yes 7 Q Youasostatein your
8 Q Andwhatisthat? 8 declaration, "However, active lithium-ion
9 A Thatwould allow the 9 battery materials contain volatile
10 collection and separation of magnetic 10 electrolytesthat can igniteif exposed
11 materials, intrinsically magnetic 11 to heat or friction during
12 materials. 12 classification"; correct?
13 Q  Sotheeddy current 13 MR. SCHENKER: Objection.
14 separator and the magnetic separator are 14 A  Saythatagainjusttobe
15 different separators? 15 clear.
16 MR. SCHENKER: Objection, 16 Q Youstateinyour
17  form, mischaracterizes testimony. 17 declaration, "However, active lithium-ion
18 A  Themagnetic fields -- the 18 battery materials contain volatile
19 magnetic separator is a static magnetic 19 electrolytesthat can ignite if exposed
20 field, just like you would have from a 20 to heat or friction during

21 magnet. An eddy current separator
22 generaly operateson a

23 frequency-dependent magnetic field
24 generated by acaoil.

25 So you would put -- you

21 classification."

22 Y ou recall writing that?
23 A | recall that.

24 Q Isthat still your opinion
25 today?

6 (Pages 18 - 21)
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Page 22 Page 24
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 A Itis my opinion. 2 A In the zig-zag classifier,
3 Q Youadso state that 3 if you're going to be generating heat,
4 "Lithium-ion batteries are proneto 4 it'sgenerally because of friction
5 thermal runaway, a chain reaction of 5 between the particles. And friction and
6 uncontrolled heating that can lead to 6 that static electricity comes from dry
7 fire or explosion." 7 particles, not wet particles. What would
8 Do you recall writing that 8 happen if you had clumped particles that
9 inyour declaration? 9 arewet, your classifier probably would
10 A  Yes Butyou'releaving 10 just get clogged up. And there wouldn't
11 some incompleteness there. 11 be much friction because nothing would be
12 Q  What incompleteness do you 12 moving.
13 believe that I'm leaving out? 13  Q Youstateinyour
14 A Itjust doesn't happen like 14 declaration, "Classifiers are used to
15 spontaneously. It happens under certain 15 separate materials based on size and
16 conditions. 16 density. However, active lithium-ion
17  Q  And one of the conditions 17 battery materials contain volatile
18 you mentioned is friction; correct? 18 electrolytesthat can ignite if exposed
19 MR. SCHENKER: Objection, 19 to heat or friction during
20 form, mischaracterizesthe 20 classification. Further, lithium
21  declaration. 21 bhatteries are prone to thermal runaway, a
22 A Friction will generate heat. 22 chain reaction of uncontrolled heating
23 Heat in some cases, if all the materials 23 that can lead to fire or explosion.”
24 are present, can cause athermal runaway. 24 Do you remember writing
25 But if you passed your material through 25 that?
Page 23 Page 25
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 the batteries being discharged, then 2 MR. SCHENKER: Objection,
3 crushed, then comminuted and then put 3 form.
4 through the pre-dryer, they're dry. 4 A | do.
5 There's no electrolyte present to 5 Q Now,whatI'maskingyouis
6 propagate any reaction that might occur. 6 that if you pass active battery

7 So the chance of an
8 electrochemical reaction that could lead
9 to any kind of battery-simulated reaction
10 with electrons passing, ions passing and
11 then so-called thermal runaway, it would
12 just be very, very unlikely if you have
13 donethe all the previous steps, the
14 crushing, the comminution and the
15 pre-dryer properly. Then friction
16 becomes something that you're not
17 concerned about because you do not have
18 any liquid electrolyte present.
19 Q  Understood.
20 However, if you're passing
21 wet and active battery fragmentsinto a
22 7ig-zag classifier, that can cause
23 thermal runaway; correct?
24 MR. SCHENKER: Objection,
25 form.

7 fragments, active wet battery fragments
8 into the zig-zag classifier, will they
9 cause thermal runaway?
10 MR. SCHENKER: Objection,
11 form, incomplete hypothetical,
12 mischaracterizes his declaration.
13 A They'renotlikely to
14 generate enough heat to cause thiskind
15 of reaction to take place because since
16 they are wet particles, they're not going
17 to create the static electricity that you
18 would need to generate the heat, the
19 heat.
20 Q Youasowrite, "In
21 addition, many classifiers or separators
22 use high-speed airflows or rotating parts
23 which could generate sparks or heat
24 sufficient to ignite materials,
25 especidly if the particles are fine and

7 (Pages 22 - 25)
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Page 26 Page 28
1 DR. WALTER VAN SCHALKWIXK 1 DR. WALTER VAN SCHALKWIXK
2 dried out mid process." 2 understood the fact that battery material
3 Isthis correct? 3 goesfrom the pre-dryer to the separators
4 MR. SCHENKER: Objection to 4 and classifier, means that the battery
5 form. 5 material must have been fully dried to
6 A | wrote that, yes. 6 the point of inactivation. Thisisfor
7 Q Andisthat your opinion 7 the simple reasons that the separator and
8 today? 8 classifier, One, would not work
9 A | qudifyit by saying that, 9 effectively with still wet particles,
10 yes, there's heat generated. But there's 10 and, Two, would be dangerous to use with
11 no liquid electrolyte present to 11 still active battery material."
12 propagate any reaction that might occur. 12 Do you recall writing that?
13 Soyou might just have warm material 13 MR. SCHENKER: Objection,
14 coming through and not any cause for a 14  form.
15 chemical -- an electrochemical reaction 15 A | do. | wrote that.
16 or athermal runaway. 16 Q Andisthat still your
17 Q Letmeaskitthisway. 17 opinion today?
18 I's passing active wet 18 A  Butthe material would not
19 battery fragments through a zig-zag 19 passthrough. The materid is still wet,
20 separator dangerous? 20 could pose some problems. But the
21 MR. SCHENKER: Objection, 21 materidl, if it has properly gone through
22 form, incomplete hypothetical. 22 the pre-dryer, materials are dry and
23 A Becauseof the clumping 23 inactivated. And they would present no
24 condition that | mentioned earlier, | 24 issue asfar asany danger.
25 don't think materials would pass through 25 Q Butyou state herethat a
Page 27 Page 29
1 DR. WALTER VAN SCHALKWIJXK 1 DR. WALTER VAN SCHALKWIJXK

2 the zig-zag separator -- the classifier.
3 They would clog the classifier.

4 Q  That doesn't answer my

5 question.

6 Would passing active battery

7 fragments through a zig-zag classifier be

8 dangerous?

9 MR. SCHENKER: Objection,
10 form.
11 A What do you mean by active?
12 Q  Areyouunfamiliar with the

13 word, active, in this context?

14 MR. SCHENKER: Objection,
15 form.
16 A Youseemto beredefining

17 it. If the material has been dried, it's
18 not active. It'sinactivated. Soyou

19 should be looking backwards toward
20 your -- your drying processin the

21 pre-dryer if you think that you're

22 getting wet material coming through to
23 theclassifier.

24 Q  Your direct testimony in

25 this matter is, "A POSITA would have

2 POSITA would have understood that running
3 active battery material through the

4 separators and classifier that you

5 identify would be dangerous; correct?

6 MR. SCHENKER: Objection,
7 form.
8 A  Didl say dangerous or

9 present some danger?
10 Q  Yousadwould be dangerous.
11 I'm happy to show you your declaration if
12 you'd like to refresh your memory.

13 A | would like to seeit.

14 MR. WALLER: I'm showing the
15  witness adocument that's been

16  previously marked as Exhibit 1023 in
17  thisIPR.

18 Q Iwouldliketodirect you

19 to paragraph 15. | encourage you to read
20 all of paragraph 15.

21 A lam.

22 Q  However, what I've been

23 asking you about is Roman Numeral Il on
24 page’.

25 A Yes. | wrotethat. And,

8 (Pages 26 - 29)
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Page 30 Page 32
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 yes, | stand by it. But if -- depending 2 Q Coulditcreatethe
3 onthe dimensions of the classifier and 3 formation of hydrogen fluoride gas?
4 the zig-zag, you had enough there to 4 MR. SCHENKER: Objection,
5 generate some heat. Again, you're not 5 form, incomplete hypothetical.
6 going to generate the heat, unless you 6 A If wet electrolyte is coming
7 have somefriction. If the materialsare 7 through, but you have moisture, like
8 moist, not wet, there might be some hesat 8 water moisture, then you could creste
9 generated. 9 some HF, but very, very unlikely, because
10 But certainly, that would be 10 during the drying in the pre-dryer, and
11 of aconcernto a POSITA and anybody 11 you'redrying it at atemperature, so
12 operating this equipment. Operating the 12 that you don't generate -- you minimize
13 equipment at this point and going from 13 the creation of HF, | don't think there's
14 thedry cell fragments from the pre-dryer 14 anything left for you to generate HF with
15 and into the classifiers assumes that the 15 when you are in the classifier.
16 cell fragmentsaredry. And if they are 16 Q Solguessi'mnot
17 wet, then you have not operated your 17 understanding what's dangerous about the
18 pre-dryer correctly, unless you could be 18 passage of wet battery material through a
19 creating yourself a danger; however 19 zig-zag classifier.
20 unlikely. 20 If your testimony is that
21 Q  Couldyou elaborate on what 21 there will be no explosion and minimal
22 sort of dangers you would be creating? 22 amounts of hydrogen fluoride gas creation
23 MR. SCHENKER: Objection, 23 and only minimal amounts of heat created,
24 form. 24 what is the danger then?
25 A If the material is moist, 25 MR. SCHENKER: Objection,
Page 31 Page 33
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 you could probably cause alittle bit of 2 form, mischaracterizes testimony.
3 battery reaction to take place, but not 3 A Theonly reason that there
4 to the extent that you could have a 4 would be still active battery material
5 thermal runaway in this situation. You 5 was that there was incomplete drying. It
6 might generate some battery voltage and 6 waswet. And it had electrolyte still
7 some extra heat from that. 7 there. If thereisenough of electrolyte
8 Q  Couldthiscausefires? 8 toreact, you could have -- | cannot see
9 A Unlikely, because you're 9 athermal runaway with this particular
10 operating thisin an almost vacuum 10 matter. But | could see some reaction
11 atmosphere. So you don't have the oxygen 11 done that might have some corrosive
12 to support it, even though cathode 12 materialsreleased. | would have to look
13 materials would have their own oxygen 13 at the full chemistry of it.
14 supply. 14 Generally, even if the
15 Q Couldit cause explosion? 15 material is active because there's some
16 MR. SCHENKER: Objection, 16 wet material, there's not enough to
17  form, incomplete hypothetical. 17 support an electrochemical reaction that
18 A It'sanopensystem. Even 18 would go beyond afew seconds. It might
19 though -- the chamber where thisis 19 bethis particle reacted, discharged
20 occurring is somewhat closed. You don't 20 fully, you know, therest of -- its
21 have the concentration of materials that 21 cobalt oxide, lithium cobalt oxide.
22 you would have and proximity of materials 22 But | think when awet
23 that you would have in a battery cell 23 material reaches that stage, that would
24 itself. So | don't think you would have 24 certainly be of concern to me because
25 an explosive situation at all. 25 that material might be corrosive and
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Page 34 Page 36
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 affect the classifier's operation later. 2 the electrochemical potential between
3 But you have discharged the battery. 3 cathode and anode particles now isvery
4 Then you've crushed and comminuted the 4 low because it's now discharged battery
5 materials. And you have put them through 5 materials.
6 apre-dryer. There'srealy going to 6 Q Youtestified that when the
7 be-- under normal operation, there 7 battery fragments enter the pre-dryer,
8 should be no electrolyte there to support 8 they're wet, and they're in contact with
9 areaction. 9 each other, and there can be some heating
10 Q  Soyourtestimony isthat it 10 because of the electrochemical reactions
11 would be concerning, but not dangerous? 11 going on.
12 MR. SCHENKER: Objection, 12 Can you tell me about the
13 form, mischaracterizes testimony. 13 types of electrochemical reactions that
14 A | have the word dangerousin 14 could go on?
15 there. I've been around batteries long 15 MR. SCHENKER: Objection,
16 enough that whenever a condition is 16  form.
17 outside of normal, you have to treat it 17 A Long-winded herealittle
18 with a certain amount of caution and 18 hit. You have the battery in your phone,
19 consider anything to be dangerous. 19 your laptop. When the voltage -- when
20 Q Areactive battery fragments 20 you need to recharge your battery, it's
21 dangerous alone? 21 not down to zero valts. It's down to
22 MR. SCHENKER: Objection, 22 about three volts or two and a half,
23 form, incomplete hypothetical, calls 23 depending upon the manufacturer. And it
24  for alega conclusion. 24 can't support enough current to operate
25 A Inlarge quantities, ina 25 your device.
Page 35 Page 37
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2 large mass, there are going to be cathode 2 So you recharge. If you are
3 materialsin contact with anode materials 3 alowing these materialsto bein contact
4 and electrolyte. When things are 4 with each other, you don't have that
5 entering the pre-dryer, they can bein 5 electronic protection. So the anode and
6 contact with each other. Andthat is 6 cathode, while touching each other, even
7 operated to quickly dry the material out 7 inthe presence of some wet electrolyte
8 and thus have no electrolytes, so that 8 beforethey are dried, will just
9 you can't have an electrochemical 9 discharge. The lithium will go whereit
10 reaction. 10 electrochemically is convenient to go.
11 But when they first enter 11 It will just basically reach avaue
12 the pre-dryer, they're wet, and they're 12 where you do go down to that, close to
13 in contact with each other. And there 13 zero volts, between this particle and
14 can be some heating because of some 14 this particle and their wetness. You
15 electrochemical reactions going on but 15 will have motion of electrons and
16 not to the extent that you could cause a 16 lithium-ions going back and forth to the
17 thermal runaway reaction or anything like 17 point where you have discharged thisto a

18 that because again, as stated already,

19 the batteries have been discharged which
20 delithiates the cobalt oxide, the lithium
21 cobalt oxide. The batteries have then

22 been crushed. And even though crushed
23 cathode particles are in contact with

24 graphite, they're not going to be very

25 reactive because alot of the reaction,

18 completely zero state.

19 So when you have basically

20 disarranged the battery and the

21 materids, it's different than

22 discharging the battery in your devices

23 because that's electronically controlled.

24 Thisisjust chemically controlled. The
25 materiasare in contact with each other.
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2 And they're already in adischarged state 2 acorrosive buildup or a pressure
3 because they've been electronically 3 buildup?
4 discharged and then crushed and then 4 MR. SCHENKER: Objection,
5 dried. Evenif you haven't dried them 5 form.
6 yet, they'reaready inan 6 A A pressurebuildup inthe
7 electrochemically discharged state from 7 extreme could burst the chamber. A
8 getting them prepared for crushing. 8 pressure buildup that's smaller could
9 So a person of ordinary 9 affect your seals or your ability to
10 skill would understand that they're alot 10 control movement to the next chamber for
11 safer now, that they're no longer 11 the next process. But the corrosionin
12 contained inside of the battery pouch or 12 the pre-dryer, you've been generating and
13 can and, therefore, don't represent a 13 the preprocessing, you've been generating
14 danger. And certainly, they don't 14 some HF from the decomposition of the
15 represent adanger of explosion because 15 LiPF6 sdt in the battery whichis
16 explosion in alithium-ion battery often 16 ubiquitousin lithium-ion batteries. And
17 isaccompanied by alot of pressure, a 17 it has been for the 45 years of its
18 lot of gas being generated. And if 18 existence.
19 there's gas being generated here, you're 19 The LiPF6 decomposed will
20 inthis pre-dryer, which istaking -- you 20 form PF5, and it'll form LIF. And when
21 know, operating at areduced pressure and 21 hydrolyzed with any moisture, it will
22 taking these gases away anyway. So 22 form HF. Hydrogen fluorideis extremely
23 you're not creating an explosive 23 corrosive and toxic. And it will attack
24 environment. 24 just about any metal and any plastic. So
25 Q  Sowet comminuted material 25 you want to keep its generation to a
Page 39 Page 41
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2 issafe, aslong asthe battery has been 2 minimum. And thisiswhy you have
3 discharged properly; isthat right? 3 certain conditions of the pre-dryer,
4 MR. SCHENKER: Objection, 4 staying down below 80 degrees C, for
5 form, incomplete hypothetical, lacks 5 example, where you will not generate much
6 foundation. 6 HF. TheHF, it will cause some wear and
7 A Much safer because the 7 tear on your materials, on your chamber,
8 battery has been discharged. 8 on your seals, but such small amounts.
9 Q Butnotcompletely safe; 9 And in order to neutralize HF that's
10 right? 10 generated, part of the processisusing a
11 MR. SCHENKER: Objection, 11 hydroxide or a carbonate, like lithium

12 form, vague.

13 A Any chemical processing

14 system, you have to assume that, you

15 know, you're just not doing this out on
16 thetable, you're doing thisin these

17 closed environments because you need to
18 contain the chemical reactions. And any
19 chemical reaction that you're trying to
20 contain needs that containment because
21 there's always the potential for a

22 pressure buildup or corrosive buildup
23 that you're trying to avoid happening in
24 your system.

25 Q  What can happen if you have

=
N

carbonate, calcium carbonate, calcium
oxide to sequester the HF and render it
harmless.

So as an operator of the
system, you have to be aware that there
17 aredangers. Y ou have to worry about
18 things where you should be -- maybe
19 dangerous was too strong aword. But you
20 certainly haveto be very aware and have
21 caution that you're working with
22 materialsthat don't necessarily like to
23 be -- that will age your equipment and
24 possibly harm the humans that are
25 operating it.

L
o0~ W
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2 Q If dangerouswas too strong 2 declaration. That's my answer.
3 aword in your declaration, are there any 3 Q Doyouhaveanopinionasto
4 other words that you think might be too 4 whether wet battery fragments entering
5 strong of words in this declaration? 5 the separators and classifiers that
6 MR. SCHENKER: Objection, 6 you'veidentified would result in
7  form, mischaracterizes his testimony. 7 clumping?
8 A  Wadll, you'retaking about 8 MR. SCHENKER: Objection,
9 my whole declaration. 9 form.
10 Q Yes 100 A May or may not. But | do
1 A If you want to point some 11 say that damp material tends to clump
12 out that you have questions about, I'm 12 together due to surface tension imparted
13 still comfortable with the wording that 13 by Freer, absorbed organic solvents from
14 I've put in this declaration. 14 the battery electrolyte. And it makesit
15 Q  Asidefrom dangerous, 15 difficult for the particles to separate
16 obviously. 16 properly. So, yes, | say that the
17 MR. SCHENKER: Objection, 17 materials-- damp materials have a
18 form. 18 tendency, not an absolute, but a tendency
19 A  Asidefrom dangerousinthis 19 to clump together.
20 context. 20 Q  Whatisclumping?
21 Q Youasoopineinyour 21 A  Youhaveindividua
22 declaration that if wet battery fragments 22 particles. If they start to stick
23 entered the separators and classifiers, 23 together and make larger conglomerates, |
24 it would result in clumping. Do you 24 would classify that as clumping. So
25 remember that? 25 instead of seeing discrete particles,
Page 43 Page 45
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2 MR. SCHENKER: Objection, 2 you're now seeing a collective of
3 form. 3 particlesthat are sticking together.
4 A | do. 4 Q  How doesclumping of wet
5 Q Andyour opinionisthat 5 battery fragments occur?
6 this clumping would make the separators 6 MR. SCHENKER: Objection,
7 and classifiers not work properly; right? 7 form.
8 MR. SCHENKER: Objection, 8 A  Thesolventsthat are
9 form. Wherein the declaration are 9 constituting the wetness, these are polar
10 you? 10 solvents, meaning that part of the
11 MR. WALLER: I'masking a 11 moleculeis electronegative, part of it
12 question right now. 12 iselectropositive. Simplest case of
13 A We'relooking at 13 that is not in the electrolyte, but is

14 paragraph 17?

15 Q Wadl, I'masking for what
16 your opinionis. I'm asking you what
17 your opinion is.

18 A  I'mgoing by any

19 declaration. My opinionsarein my
20 declaration. So where are wein my
21 declaration?

22 Q 1 wouldlikeyou to answer
23 the question that | asked. I'm happy to
24 re-ask it if you'd like.

25 A My opinions are in my

14 water. The oxygen of water is

15 electronegative. The two hydrogens are
16 electropositive.

17 So when you're dissolving

18 something in water, the positiveions are
19 kind of attracted to and held on to by

20 the water with the head of the oxygen
21 sticking toward that ion.

22 In alithium-ion

23 electrolyte, the solvents are also polar.
24 And they are not as reactive as water

25 would be, but they're designed that way,
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2 thetwo, solvate the lithium. When you 2 MR. SCHENKER: Objection,
3 dissolve the salt, the PF6 goesits way. 3 form.
4 And thelithium is solvated and held on 4 A Someof them. Butthese
5 to by the solvent molecules. And thisis 5 so-called colligative properties of polar
6 how the process with solvation is 6 molecules, attracting other materials and
7 working. 7 then holding on to them, you're not
8 Now, when you have alot of 8 having a solvent molecule touching one
9 material, alot of thispolar solvent 9 thing. You're having alot of solvent
10 present, you would be taking materials, 10 molecules perhaps touching a number of
11 not necessarily just ions, but it would 11 things. And they would clump together.
12 stick to materias that have any polarity 12 They could get broken up if they're
13 to them and then hold on to them 13 shaking off the shake table if the
14 together. And then they could start to 14 zig-zag was high-frequency enough. But
15 accumulate, conglomerate and make clumps. 15 again, the zig-zag is designed for
16 Q  How doesthisclumping 16 separating dry particles. It's not
17 impact the efficiency of the zig-zag 17 designed for breaking up clumps. It will
18 classifier? 18 do that to some extent. But clumps will
19 MR. SCHENKER: Objection, 19 dtill collect and clog the classifier.
20 form. 20 Q Zig-zagclassifiersare used
21 A If clumps are -- you know, 21 inother industries; correct?
22 theclassifier isintended for the 22 MR. SCHENKER: Objection,
23 movement of dry particles. If you now 23 form.
24 have clumping, depending upon your -- the 24 A | believethat's correct.
25 dimensions of your classifier for the 25 Q Areyouawareof any zig-zag
Page 47 Page 49
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2 material passing through and being 2 classifiersthat operate under water?
3 separated, the classifier -- if the 3 MR. SCHENKER: Objection,
4 clumpsare big, it may not operate at 4 form, beyond the scope of the
5 all. If they're -- if theclumps are 5  deposition.
6 small, it may let them pass through. 6 A  Thatisbeyond the scope of

7 But the design isrelying on

8 dry particles going through there, not

9 clumped or wet particles going through,
10 because that would -- if enough clumping
11 wastaking place or enough clumped
12 particles of different sizes were moving,
13 you could clog up the classifier and
14 then, thus, the classifier would stop
15 working.
16 Q A zig-zagclassifier
17 operates by moving material back and
18 forth; correct?

19 MR. SCHENKER: Objection,
20 form.

21 A | almost call it a shake

22 table, yes.

23 Q  Wouldn't this shaking

24 didodge the clumps that you're talking
25 about, break them up?

7 the deposition. So the answer to your

8 questionis, no, I'm not aware. I'm

9 aware that they're used for, you know,
10 sizing oranges, for example, that have
11 been taken off the line, and you want to
12 sell them in certain packages or certain
13 size oranges.

14 Q  Areorangescompletely dry?
15 MR. SCHENKER: Objection,
16 form.

17 A They may have moisture on

18 them. But an orange is macroscopic

19 instead of microscopic. So any of these
20 sticky propertiesthat you have, dueto a
21 solvent or in the case of oranges,

22 moisture, are overwhelmed by the size and
23 weight of the orange.

24 Q  How would clumping impact

25 the efficiency of the eddy current
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2 separator? 2 the-- not clog. It wouldn't clog the
3 A Maybenot so much asit 3 eddy current separator. But it would
4 would with the -- | think the biggest 4 probably affect its efficiency.
5 effect would be on the zig-zag. Eddy 5 Q How would clumping impact
6 currentsis going to produce a magnetic 6 the efficiency of the magnetic separator?
7 field, an AC magnetic field that will 7 MR. SCHENKER: Objection,
8 attract non-ferrous materials like the 8 form, callsfor anarrative.
9 copper and the aluminum that are the 9 A Inasimilar way. Some of
10 support materials for the anode and 10 these materials are going to be
11 cathode and bring those out into where 11 intrinsically magnetic; for example, the
12 they've been collected separately from 12 oxides of cobalt, and you could separate
13 other materials. 13 out; you know, one of the expensive
14 In the zig-zag, the only 14 components of the battery is cobalt.
15 interparticle interactions -- you have 15 So thereis certainly
16 theinterparticle interactions and the 16 motivation to collect and recycle and
17 solvent polarity, as| mentioned, causing 17 recover the cobalt. That's also true for
18 the colligative propertiesto cause 18 other lithium-ion battery cathodes where
19 clumping to form. But that'sjust a 19 they use -- you will see cathodes made of
20 shaketable. And that's mechanical. 20 cobalt oxide, some with nickel cobalt and
21 And with the eddy current 21 aluminum, nickel cobalt and manganese.
22 system, you have amagnetic field that's 22 And nickel -- battery-grade nickel is
23 being generated, an AC magnetic field 23 quite expensive. So recovering the
24 that will basically shake things and then 24 nickel isaso -- these metal oxides
25 aretracked, the copper and aluminum. If 25 are-- have amagnetic -- intrinsically
Page 51 Page 53
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2 the particles are wet, it will still 2 magnetic property that a static magnet
3 work, even if the materials are clumped. 3 would be able to grab on to.
4 |t just may not be quite as efficient. 4 So the eddy current magnetic
5 Q Whywouldn'tit be quiteas 5 field is attracting the non-ferrous
6 efficient? 6 materials. But theferrousintrinsically
7 MR. SCHENKER: Objection, 7 magnetic materials, such as the metal
8 form-- 8 oxides, would be done with the magnetic
9 A Because it till -- 9 separator. And again, if you had
10 MR. SCHENKER: Callsfor a 10 clumping, some other materials that you
11  narrative-- 11 didn't want might be coming through that
12 THE WITNESS: Answer? 12 process aswell.
13 MR. SCHENKER: You can 13 Q  Aml understanding correctly
14  answer. 14 that clumping occurs due to electrolytes
15 A It still would haveto -- 15 at the surface of the battery fragments?

16 you know, it's going to attract the

17 copper and aluminum. But it may -- they
18 may be clumped together with some

19 graphite that it doesn't want or some

20 other materiasthat it doesn't want.

21 So it may not be a perfect

22 separation. And you'll have some

23 detritus from the other parts of the cell

24 coming with it. So wet material would
25 just -- causing clumps would just affect

16 MR. SCHENKER: Objection,
17 form.

18 A  Definewhat you mean by at
19 the surface.

20 Q Thereare€lectrolytes, at

21 least on the outside of the battery

22 fragment, in such away that when you
23 have two battery fragments, they stick
24 together due to the electrolytes.

25 MR. SCHENKER: Objection,
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2 form, vague. 2 A No. I'm done here. I'll
3 A Yesh It'svague. Thereis 3 wait for your question.
4 aprocess, you know, you're going to 4 Q  Okay.
5 have -- these materials are also porous. 5 Y our opinion is that
6 And you're going to have some solvent 6 clumping would not occur if the battery
7 moleculesinside the pores of a cathode 7 fragments were fully dry; correct?
8 or anode. They're purposely designed to 8 MR. SCHENKER: Objection,
9 be porous because you need electrolytes 9 form, mischaracterizes the
10 to get everywhere. It'slike having a 10  declaration.
11 sponge or a Thomas English muffin. You 1 A If they were fully dry,
12 want to get the electrolyte to get into 12 clumping would be either non-existent or
13 every nook and cranny. 13 minimal.
14 You like that analogy? 14 Q  Whyisthat the case?
15 Q Ido 15 A Whenthey'refully dry --
16 A  Theé€lectrolyte hasto get 16 and again, solvent molecules adsorbed on
17 wherever so it could do itswork. Itis 17 to asurface. That isstill considered.
18 in pores. It'salso -- such asthe 18 If that's all that's there for solvent
19 surface of the electrode, the material is 19 molecules, that's dry because that's not
20 defined. Solvent molecules will adsorb 20 liquid. That's a solvent molecule
21 onto the surface. 21 attaching itself to the surface and
22 Now, an adsorb material is 22 saying, hey, | ain't going nowhere;
23 kind of like stuck there from this 23 right? And it's not getting together
24 polarity issue | mentioned. A polar 24 with other solvent molecules and saying,
25 solvent, it will stick. It'snot a 25 yeah, we're going to be liquid today.
Page 55 Page 57
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2 free-flowing liquid. So you will have 2 Soit'sdry. Andif youdo

3 solvent molecules coming through, but
4 they'renotinliquid form. You may have
5 alayer of amonolayer, maybe a bilayer,
6 trilayer. You may have two or three
7 solvent molecules and layerson a
8 particle, not to mention what might bein
9 the pores.
10 But the drying process was
11 supposed to get them out of the pores.
12 But even if the drying process worked as
13 it should, an adsorbed material isa
14 different animal. It's not just going to
15 come off without some additional help
16 at -- perhaps either chemical help or
17 other thermal processes which iswhy
18 later they go through the decomposition.
19 And the adsorbent materials will come
20 off.
21 Now, you wanted to know what
22 happens with clumping and adsorbed
23 solvents; is that what you're asking?
24 Q No. Butyou can continue
25 to --

3 haveliquids and a number of -- alot

4 of -- enough liquid is getting together

5 that you're starting to have particles,

6 this particle and this particle getting

7 together, touching each other and

8 dticking to each other, there's your

9 clump. And where are you going to go
10 with that clump? They stick together.
11 So fully dried particles may
12 come across with just your cathode
13 particle or your anode particle, may have
14 solvent adsorbed on to the surface,
15 likely will have solvents adsorbed on to
16 thesurface. Butitistill adry
17 particle becauseit is not liquid
18 electrolyte there.
19 Q I'mnot quite surethat that
20 answered my question whichiis, how isit
21 adried battery fragment would not clump?

22 MR. SCHENKER: Objection,
23 form.
24 A Ifyoujust had adsorbed

25 organic solvents on a surface, you
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2 probably wouldn't get much clumping. But 2 record at 11:52, beginning Media Unit
3 if you had two or three layers of 3 No.2
4 adsorbed material or even some extra 4 Q  Wecomeback, Dr. van
5 liquid, if you had any liquid 5 Schalkwijk. | did want to ask before we
6 electrolyte, then the polar solvents 6 get started again.
7 would be attracted in part to the 7 Did you have any
8 particle or maybe to each other or to 8 conversations about the content of your
9 another particle and then start to clump. 9 testimony with counsel during the break?
10 So you could have -- if you 10 A  Wetaked about in-lawsand
11 had enough solvent molecules present, you 11 stuff like that.
12 could conceivably have some clumping. 12 Q  Didyou discuss the content
13 But | mean if I'm seeing two or three 13 of your testimony with anybody during the
14 anode or cathode particles of comminuted 14 break?
15 material sticking together, I'm not as 15 A No.
16 worried isif | see macroscopic amounts 16 Q Youstateinyour
17 of them sticking together. 17 declaration that moisture and comminuted
18 And this| think goesinto 18 material can alter its conductivity,
19 the design of the classifier and what you 19 potentialy affecting the efficacy of any
20 havefor inputsto the classifier. 20 current separation.
21 ldedlly, your inputsto the classifier 21 Can you explain how that can
22 aredried material that have gone through 22 bethe case?
23 the pre-dryer and that they're properly 23 MR. SCHENKER: Objection,
24 dried. If dwell timein the heat wasn't 24 form.
25 long enough and you haven't properly 25 A Depending upon the
Page 59 Page 61
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2 dried them and they're coming through

3 with someliquid, you're going to have

4 hig clumping issues. And you're going to
5 have things sticking together.

6 But in any case, you know,

7 it's possible even in the best of --

8 these are micron sized, tens of

9 micron-sized particles. You're going to
see alittle bit of clumping, you know,
two or three particles sticking together.
But that's not enough, compared to the
energies and frequencies of the zig-zag.
So you would have to have clumps that are

10
11
12
13
14

15 big enough, that they overwhelm the

16 zig-zag classifier.

17 MR. SCHENKER: Counsd,

18  we've been going for about an hour

19 now. Takeabreak?

20 MR. WALLER: Sure.

21 THE VIDEOGRAPHER: Off the
22 record at 11:37, marking the end of

23  MediaUnit No. 1.

24 (A short recess was taken.)

25 THE VIDEOGRAPHER: On the

2 implementation of the eddy current and

3 the frequency that's used in generating

4 that field, it will find itself attracted

5 to polar materials, like the solvents.

6 Andif you have alot of -- if you have

7 wetness, either from water, which

8 wouldn't survive very long, or these

9 polar solvent moleculesin any quantity,
10 they would render the magnetic field, the
11 eddy current alittle bit less strong and
12 then reduce the ability of the materials
13 to be separated aswell. Y ou wouldn't
14 even need the clumping if it was just wet
15 with solvent molecules. It would affect
16 the material.
17 Q  Theconductivity of the
18 material?
19 MR. SCHENKER: Objection to
20 form, vague.
21 A If you've affected its
22 conductivity, the eddy current is
23 attracted to conductive materials. Are
24 you aware of how like an eddy current
25 worksin other things?
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2  Q Wwadl, I wantto be careful 2 inactive materials."
3 in not answering your questions. You 3 Do you remember writing
4 provided testimony on an eddy current 4 that?
5 separator earlier. So I've got that. 5 A Wheredid | writethat?
6 A  Allright. Weencounter the 6 Q Letmedirectyouto
7 sensorsevery day in traffic. Thelittle 7 paragraph 14 of your declaration.
8 circle that you see under the pavement, 8 A Yes
9 sometimes you see with some drying of 9 Q Andby these mechanica
10 something round underneath, like maybe 10 separation techniques, | assume you're
11 something's buried at the traffic light. 11 talking about zig-zag classifiers, eddy
12 That'sawire. And it's putting out eddy 12 current separators and magnetic
13 current. And if it just seesair, it 13 separators?
14 knows that there's no carsthere. If it 14 A Yes
15 sees conductive material, i.e., the metal 15 Q  Hanisch describesthese
16 of your car, it will send asignal that, 16 separators and classifiers as optional;
17 yeah, someone's here waiting at the red 17 correct?
18 light. 18 MR. SCHENKER: Objection,
19 MR. SCHENKER: Did someone 19 form.
20 new just join the Zoom? 20 A  Couldyou show mein Hanisch
21 THE VIDEOGRAPHER: | don't 21 whereit saysthat?
22 think it'sanybody new. Steven 22 Q Doyou recall whether
23 Carlson. | think he was here 23 Hanisch saysthat the classifiers and
24 earlier. 24 separators are optiona ?
25 MR. SCHENKER: Mr. Carlson 25 A That--
Page 63 Page 65
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2 wasn't on the record. 2 MR. SCHENKER: Objection to
3 A Soweredoing eddy currents 3 form. He asked to see adocument.
4 alot. They're also used to tell whether 4 A | want to see the document.
5 theaircraft landing gear is up or 5 Q Wwidl, I wanttoestablish
6 whether the doors are properly shut. 6 first, do you remember or not whether
7 Q  How would drying of the cell 7 Hanisch saysthat?
8 fragments impact the conductivity of the 8 A  Hanischsaid alot of
9 fragments? 9 things. I'd like to see Hanisch. So
10 MR. SCHENKER: Objection, 10 please hand it over.
11 vague. 11 Q Iwill handittoyouif you
12 A It would take away one kind 12 tedtify that -- well, | need an answer to
13 of conductivity. But till, the eddy 13 the question.
14 current istrying to separate out 14 If you don't recall whether
15 electrically conductive materials, i.e., 15 Hanisch saysthat the classifiersare
16 the copper and the aluminum. But having 16 optional or not, | can refresh your
17 alot of solvent there and perhaps the 17 recollection; however, if you do
18 solvent carrying electrolyte would affect 18 remember, | would prefer that you answer
19 the conductivity. 19 the question.
20 Q Youadsostateinyour 20 MR. SCHENKER: Objection,
21 declaration that "These mechanical 21 form.
22 separation techniques have been integral 2 A | would like to see the
23 to LIB recycling processes devel oped 23 document because | don't specifically
24 before 2015, offering efficient methods 24 remember that.
25 for processing dry, electrochemically 25 MR. SCHENKER: What'sthe
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2 Question? 2 mechanical separator?
3 THE WITNESS: | said the 3 A Right.
4  past word. 4 MR. SCHENKER: Objection,
5 MR. WALLER: I'm showing a 5 form, speculation.
6  witness adocument that's been 6 A Thatispossible.
7  previously been marked Exhibit 10004. 7 Q  That'sbecause they're
8 MR. SCHENKER: That's 1004. 8 optional; right?
9 MR. WALLER: Apologies. 9 MR. SCHENKER: Objection,
10 MR. SCHENKER: Just two 10 form.
11 zeros. 11 A  Dependsonwhat you're
12 Q  Andl wouldliketo direct 12 trying to recycle, asit saysright here
13 you to Column 6, lines 2 and 3. 13 in the same paragraph.
14 A  Okay. It'soptional. And 14 Q Youadsostateinyour
15 therest of line 3, it's particularly 15 declaration that Hanisch, in view of the
16 advantageous, only if the cathode of the 16 knowledge of aPOSITA, renders obvious,
17 galvanic cellsisto be reused, asisthe 17 wherein the drying occurs at a maximum
18 present case. 18 pressure of 300 hectopascals. You recall
19 Q  SoHanisch describesthese 19 writing that?
20 separators and classifiers that we've 20 A Wherearewe?
21 been talking about as optional; correct? 21 Q | wantto get your testimony
22 MR. SCHENKER: Objection, 22 asto whether you remember having that
23 form. 23 opinion or not.
24 A Yes Hanisch saysthey're 24 MR. SCHENKER: Counsdl, he
25 optional but then qualifies it with that 25 asked you to direct him to his
Page 67 Page 69
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2 it'sadvantageous if only the cathodeis 2 declaration where you're reading
3 tobereused. 3 from.
4 Q WouldaPOSITA then 4 A Whereareyou reading from?
5 understand that these optional 5 Q Doyouremember having that
6 classifiers and separators need to be 6 opinion or not?
7 used in Hanisch's system? 7 A Whereareyou reading from?
8 MR. SCHENKER: Objection, 8 Q Couldyou please answer the
9 form. 9 question?
10 A  They're advantageousif only 10 MR. SCHENKER: Objection,
11 the cathode of the galvanic cellsisto 11  form. Thewitnessis asking you to
12 bereused. Soif you aretrying to 12 direct himto wherein his
13 recover cathode, you want to use them. 13  declaration you're reading from.
14 Q Butthereareother 14 A Andl could take up time
15 instances where you wouldn't want to use 15 reading the whole thing again to get to

16 them; right?

17 MR. SCHENKER: Objection,
18 form.
19 A  Dependson the battery

20 chemistry that you're looking at. All
21 lithium-ion batteries are not aike.

22 Q  Sotherewould still be some
23 configurations of Hanisch where you
24 wouldn't want to use a zig-zag classifier
25 or an eddy current separator or a

16 that one place where you could just send
17 me.

18 Q  Wadl, | want to get your

19 testimony. | don't want you to read your
20 declaration back to me. That's not the

21 point of today's exercise.

22 So | want to establish, do

23 you remember having an opinion asto

24 whether Hanisch, in view of the knowledge
25 of aPOSITA, renders obvious, wherein the
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DR. WALTER VAN SCHALKWIJXK
drying occurs at a maximum pressure of

300 hectopascals?

MR. SCHENKER: Objection,

1

2

3

4

5 form.

6 Q Doyouhaveanopinion on

7 that or not?

8 MR. SCHENKER: Objection,
9 form.

100 A | might or might not have

11 saidthat in here. But you're going to

12 tell me. But | agree withthat. AndI'd

13 like now for you to tell me where.

14 Q Letmedirectyouto

15 paragraph 19 in your declaration.

16 A 19. | seeit right there.

17 Q  Doyourecal now whether

18 you have an opinion regarding whether

19 Hanisch, in view of the knowledge of a

20 POSITA, renders obvious the 300

21 hectopascal limitation of the patent at

22 issue?

Page 70

Page 72
DR. WALTER VAN SCHALKWIJ

1
2 Q Andyour opinionisthat a
3 POSITA would understand from Hanisch that
4 preserving the quality of the copper isa
5 goal of the patent; right?
6 MR. SCHENKER: Objection.
7 A Itisagoal of -- one of
8 the goals of the recycling, isto recover
9 those two metals.

Q Andit'sthislithium cobalt
11 oxidethat's creating the oxygen in the
12 decomposition step of Hanisch that's
13 creating the oxidization of the copper;
14 right?
15 MR. SCHENKER: Objection,
16 form.
17 A Wadl, you're going to
18 have -- over in paragraph 22, | describe
19 the déelithiated lithium cobalt oxide and
20 thereactions where you would then form
21 some oxygen. But you're going to have
22 two sources of oxygen in the chamber.

10

23 MR. SCHENKER: Objection, 23 You're going to have this from the
24 form. 24 delithiated cobalt oxide. And you're
25 A Yes. | agreethat the goal 25 going to have atmospheric oxygen that's
Page 71 Page 73
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2 of going below that pressure or having 2 alsoin the chamber already.
3 that maximum pressure of 300 hPais -- 3 So you have two sources. |

4 there arereasonsfor it. Andit's
5 perhaps an arbitrary pressure. But it
6 hasitsvalue because you're trying to
7 minimize the reactivity of oxygen with
8 copper and aluminum. And you're trying
9 to recover copper and aluminum.
10 Q Andtheoxidization
11 essentially diminishes the quality of the

12 copper; right?

13 MR. SCHENKER: Objection,
14  form.

15 THE VIDEOGRAPHER: Belle
16  Borovik.

17 THE WITNESS: Yes. Avon
18 ladieshere. Are people going to be
19 cominginand out of this?

20 THE VIDEOGRAPHER: | can
21 turnthat out.

2 A It will -- if you oxidize

23 the surface of the copper and the
24 auminum, you somewhat reduce their
25 vaue.

4 went through at least showing -- | think
5 my calculations were incomplete. But |
6 was showing -- at least from the
7 atmospheric oxygen in paragraph 24, | was
8 showing how much oxygen would be present
9 at 300 hPa and that -- how much, if you
10 had avery strong vacuum, very complete
11 suction, as well as most machines could
12 do, you would have much smaller oxygen
13 content.
14 But if you're constantly
15 pulling that vacuum, even the oxygen that
16 might be generated from the delithiated
17 material is being sucked out anyway as
18 part of getting to your 300 hPa.
19 So the whole exercise of the
20 300 hPaisto minimize oxygen in the
21 chamber, so that you minimize oxidation
22 of the copper and the aluminum. That's
23 what this whole exercise was about.
24 Q  Buttheoreticaly, you could
25 flush the oven with arelatively weak
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2 vacuum; right? 2 MR. SCHENKER: Objection,

3 MR. SCHENKER: Objection, 3 vague, incomplete hypothetical,

4  form, incomplete hypothetical, vague. 4  outside the scope of his declaration.

5 A Youcouldflushitwitha 5 THE WITNESS: But answer it?
6 vacuum of any form of suction, aslong as 6 But I should answer it?

7 you were continuing to move out the 7 Q Yes Youcouldanswer it.

8 reactive material, the oxygen. 8 THE WITNESS: I'm asking

9 Q Andthat would pull out the 9 him.

10 oxygen from the decomposition step? 10 MR. WALLER: You can answer

1 A It would remove oxygen from 11  it. Heshould answer it. And I

12 that process or minimize the oxygen from 12 would, actually, if you instruct him

13 that process. 13 not to answer, | would like to get

14 Q Sure 14  thebasisfor how it's outside the

15 Now, as | understand your 15  scope of hisdeclaration.

16 opinion, essentially, what causes this -- 16 MR. SCHENKER: Weéll, he

17 what isit? -- lithium cobalt oxide to 17 hasn'ttestified toin his

18 release oxygen isthat it's being 18  declaration about anything relating

19 subjected to heat in the oven; right? 19 todischarge.

20 MR. SCHENKER: Objection, 20 MR. WALLER: Yes, he has.

21 form. 21 MR. SCHENKER: But inany

22 A Wadl, you removed the 22 event, do you understand the

23 lithium from the cobalt oxide, the 23 question?

24 lithium cobalt oxide. What you have 24 THE WITNESS: | do.

25 behind isasmall amount of lithium still 25 A Youdischarge the battery

Page 75 Page 77
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2 inthe structure. 2 beforeyou crushit and grind it. In
3 And as | describe further 3 discharging it, you've removed alot of
4 down in paragraph 22, it remains possible 4 thelithium in the first place. And by
5 that asmall portion of that species, in 5 doing that, you've made it -- but it
6 other words, lithium cobalt oxide, will 6 doesn't remove everything. You're still
7 remain in the comminuted materials being 7 going to have some lithium left behind.
8 processed at high temperature. 8 If you look at the formula
9 And then when decomposed, 9 of thefirst line in paragraph 22,

10 that materia undergoes the reaction, 10 dédlithiated LixCoO2 where X equals 0.49

11 releasing reactive oxygen that can 11 to0 0.9, and those are kind of a couple of

12 contribute to the oxidation of copper. 12 extremes of the process. But you could

13 So you have this situation where without 13 still have as much as 90 percent of your

14 having the vacuum being pulled, you have 14 lithium still there and aslittle aslike

15 oxygen coming from the lithium cobalt 15 half of it still there. Soit's till

16 oxide, and you just have atmospheric 16 going to be appreciably full of lithium,

17 oxygen that is already present at 300 17 even after discharging.

18 hPa. 18 Again, the discharging is

19 So what you're trying to do 19 never complete unless you will let it go

20 iscontinually suction the material, so 20 for along, long time. The process where

21 that oxygen is being removed and no 21 your battery in your laptop or your phone

22 matter what its source, whether 22 getsdown to two and a half, three volts,

23 atmospheric or from the decomposition. 23 you'veremoved at least half of the

24 Q  Wouldyou havethisreaction 24 lithium when you're down to, say, 0.49.

25 if you properly discharged the battery? 25 If you -- nevermind.
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2 Q Isthattheend of your 2 easily be designed to maintain an
3 answer, Dr. van Schalkwijk? 3 eventually high vacuum.
4 A That'stheend of my answer. 4 Q Ittakesalot of energy to
5 Q Youwritein paragraph 22 of 5 maintain that vacuum, though; correct?
6 your declaration at the end, "This can be 6 MR. SCHENKER: Objection,
7 anon-trivial amount of oxygen when not 7  form, vague.
8 completely controlled by discharging the 8 A Dependson how you reach
9 batteries.” 9 that vacuum and how big of a chamber you
10 You see that? 10 have left over for what you're doing with
11 A  Yes 11 it.
12 Q  What doyou mean by "when 12 Q  Solguessingenerd,isit
13 not completely controlled by discharging 13 more difficult to maintain a high vacuum
14 the batteries'? 14 in acontinuous process system or a batch
15 A If in the pre-crushing stage 15 process system?
16 you didn't discharge the batteries well 16 MR. SCHENKER: Objection,
17 or you just threw batteries into the 17  vague.
18 grinder, One, that would be dangerous. 18 A Thevacuum system could be
19 And, Two, you would not be -- you need to 19 used -- asingular design of avacuum
20 control the discharge of the batteries. 20 system can be used in either a continuous
21 You need to put them on something 21 or abatch process.
22 that's-- you don't haveto. There are 22 Q Isiteaderto maintain the
23 many ways to discharge a battery other 23 vacuum in one system versus the other?
24 than hitching it up to acircuit. 24 MR. SCHENKER: Objection,
25 But unless you control the 25  vague.
Page 79 Page 81
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2 discharging to make sureit gets down to 2 A Dependsonyour
3 acertain voltage, and they can measure 3 implementation of the valves and
4 the voltages of the battery before 4 chambers.
5 sending them to the grinder, but you need 5 Q Hanisch teaches subjecting
6 to understand that they have to have gone 6 the decomposition of an oven to avacuum
7 through this process before you grind 7 orinert gas; right?
8 them. 8 MR. SCHENKER: Objection,
9 Q Butyoucancompletely 9 form.
10 control thisreaction by discharging the 100 A | believe he says, yes,
11 battery; right? 11 vacuum or inert gas.
12 A Adctively discharging it. 12 Q  Whichwould be cheaper?
13 Q  Actively discharging, yes. 13 Inert gas or maintaining a vacuum?
14 A Yes. 14 MR. SCHENKER: Objection,
15 Q Isitdifficult to maintain 15 form, outside the scope of his depo.
16 ahigh vacuum in a continuous process 16  Youdon't haveto answer that.
17 system? 17 THE WITNESS: Okay.
18 MR. SCHENKER: Objection, 18 MR. WALLER: Well, hang on.
19 form. 19  Explain how it's outside the scope.
20 A Difficult to maintain ahigh 20 MR. SCHENKER: He hasn't
21 vacuum in a continuous process system? 21 tedtified or given any type of direct
22 Thevalves and seals that you use are 22 testimony on the relative costs of
23 going to be different, depending upon the 23 oneover the other or the costs
24 pressure ranges that you're operating in. 24 dtogether.
25 Butit'snot difficult. A system can 25 Q  Soyoudon't have an opinion
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2 on whether one would be more 2 taking the position that he doesn't
3 cost-efficient versus the other? 3 haveaposition on this, on whether a
4 MR. SCHENKER: You don't 4  POSITA would be motivated to combine
5 haveto answer that. 5 Hayashi with Hanisch; isthat the
6 A | didn't do acost analysis 6  scope of the objection?
7 of these. 7 MR. SCHENKER: It'svery
8 Q Isitasoyour opinion that 8 simple. If you're asking him
9 aPOSITA would have areasonable 9 questions about hisfirst declaration
10 likelihood of successimplementing 10 and opinionsthat he had there and
11 Hayashi's vacuum in Hanisch's system? 11 hisopinionsthat he hasin general,
12 MR. SCHENKER: Objection, 12 thenI'm going to object as outside
13 form, vague. 13 the scope of this deposition. Y our
14 A  Vague Anddidl opineon 14  dready had the opportunity to depose
15 Hayashi's vacuum system here? 15  him, and you have deposed him on his
16 Q I'maskingif youdidor 16 first declaration and his opinions
17 not. 17  with respect to that first
18 A | didn't make that 18  declaration.
19 comparison. 19 If you're asking him about
20 Q  Doyouremember what Hayashi 20  hisopinionswith respect to this
21 teachesfor avacuum? 21  declaration, then that's within the
22 A Not off the top of my head. 22 scope of thisdeposition. And you're
23  Q WouldaPOSITA be motivated 23  welcometo direct him to wherein the
24 to combine Hayashi with Hanisch? 24 declaration you're asking him about.
25 MR. SCHENKER: Objection, 25  But asking him his opinions generally
Page 83 Page 85
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2 form. 2 about Hanisch and Hayashi are not
3 A Towhat end? 3  fair game, considering that you've
4 Q  That'swhat I'masking you. 4  dready deposed him on that.
5 Would a POSITA be motivated 5 MR. WALLER: Okay. Let's
6 to combine Hayashi's vacuum with 6 moveon.
7 Hanisch's system? 7 Q Youstateinyour
8 MR. SCHENKER: Objection, 8 declaration at paragraph 32, "Even if one
9 form. And, counsdl, are you asking 9 assumed the single rotary airlock would
10  him something that'sin this 10 bedifficult to use across the pressure
11  declaration or are you asking him his 11 differences needed to maintain less than
12 opinion generally? 12 300 hectopascalsin adrying changer, one
13 MR. WALLER: | would like 13 possible approach would be to use a
14  himto seeif he could answer the 14 seriesof such airlocks."
15 question. 15 You see where | am?
16 MR. SCHENKER: I'm going to 16 A | seethat.
17  object to this as outside of scope, 17  Q  Areyouawareof any
18 unlessyou could point him to the 18 continuous processes that utilize such a
19  declaration and the direct testimony 19 system of airlocks?
20 that'sat issue herethat you're 20 MR. SCHENKER: Objection,
21  questioning himon. And I'm going to 21  form. You could answer.
22 instruct the witness not to answer 2 A I'veseenitinthe
23 without this being tied to his 23 manufacture, not the recycling. But I've
24 declaration here. 24 seen it in the manufacture of some of the
25 MR. WALLER: So areyou 25 cathode materials for lithium-ion
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2 beatteries where things are donein 2 any examples where they have?
3 nitrogen atmospheres and are done at 3 MR. SCHENKER: Objection,
4 different pressures of nitrogen. And 4 form, mischaracterizes the earlier
5 they use anumber of seals. All seals 5 testimony, mischaracterizes the law.
6 arenot dike. Some are very coarse and 6 A APOSTA inthisarenais
7 operate only within a narrow pressure 7 going to have -- aPOSITA who's making a
8 range. 8 battery and disassembling a battery,
9 Q Butyou'venever seenit 9 disassembling a battery is going to have
10 donein therecycling process or for a 10 asimilar skill set. And | have mostly

11 continuous process? 11 lived my career in the building of
12 A I'veseenit -- 12 batteries. And | seethiskind of
13 MR. SCHENKER: Objection to 13 multi-stage valve used alot and not just
14  form. 14 in batteries, but in other industries
15 A -- acontinuous process for 15 where you're trying to pull avacuum,
16 the manufacturing of the materials, but 16 semiconductor industries donein high
17 not in the recycling of the materials. 17 vacuum. But you don't achieveit all at
18 But thisisachemical engineering 18 once. You achieveit over some stages.
19 exercise. And doing it with a series of 19 And they use multiple valve systems.
20 airlocksistotally reasonable. 20 So aPOSITA would have drawn
21 And aPOSITA would be -- you 21 upon knowledge in chemical engineering to
22 know, if the POSITA had any -- depending 22 say, gee, | can do that and do this.
23 upon how he had defined POSITA -- and | 23 Just because | haven't gone and seen a
24 think we gave that POSITA afair amount 24 multi-valve system, doesn't mean it
25 of knowledge and experience -- they would 25 doesn't exist. If you're going to ask me
Page 87 Page 89
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2 understand that you could use a series of 2 about thisand whereisit and why isn't
3 airlocks that had different pressure 3 it there --
4 range capabilities to do thiswhich 4 Q Wadl, I wouldlikeyou to
5 Dantam doesn't explain why thiswould 5 answer the question that | have pending,
6 have -- he saysit was beyond the skill 6 not the ones that you may think that |
7 of aPOSITA. Andit'snot. Thisis 7 have pending.
8 something where thisis donein a number 8 MR. SCHENKER: Objection,
9 of different manufacturing environments. 9 form. Isthere aquestion pending
10 Q  Why hasn'taPOSITA done 10 now?
11 thisin the recycling process then? 11 Q  Areyoustill answering my
12 MR. SCHENKER: Objection, 12 previous question, Dr. van Schalkwijk?
13 form. 13 MR. SCHENKER: Objection,
14 A How do you know they 14 form.
15 haven't? 15 A | haven't seen it done. But
16 MR. SCHENKER: Speculation. 16 that doesn't mean it hasn't been done.
17 Q  Becauseyoujust testified. 17  Q  Areyou familiar with the
18 MR. SCHENKER: Objection, 18 Medior reference?
19  mischaracterizes his prior testimony. 19 MR. SCHENKER: Objection,
20 Q Youtedtified that you're 20 outside the scope of the deposition.

N
=

21 not aware of any other recycling process

22 that uses amultiple series of airlocks.

23 So I'm trying to understand,

24 how can you know it would be obvious of a
25 POSITA to do thisif you're not aware of

MR. WALLER: Why isit
outside the scope?

MR. SCHENKER: Because he
doesn't testify to any direct
testimony in his declaration with
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2 respect to the Medior reference. 2 Do you know what that is?
3 Q Doyourecal having looked 3 MR. SCHENKER: Objection,
4 at Medior in the preparation of this 4  form.
5 declaration? 5 A 28I believeisthe
6 A No 6 pre-dryer, and E4 isthe conveyor.
7 Q  Whydidn't you consider 7 Q Anddoyou understand the
8 Medior for this declaration? 8 conveyor to be inside the pre-dryer?
9 MR. SCHENKER: Objection. 9 A Thatishow itisdepicted
100 A Medior was not part of what 10 here. So that's how | would interpret
11 | was considering for this declaration. 11 it.
12 Q  Why not? 12 Q  Wouldthisindicateto you
13 MR. SCHENKER: Objection, 13 that the pre-dryer is a belt dryer?
14 form. 14 MR. SCHENKER: Objection,
15 A | had enough other piecesto 15 form.
16 put together for this declaration. | 16 A It certainly isthereto
17 didn't even haveto consider Medior. So 17 convey materials. But | don't see that
18 Medior isnot on thetable for me. 18 it'sabelt dryer. The drying comesfrom
19 Q Andoneof thereferences 19 the chamber.
20 that you've discussed is Hayashi. 20 Q  Soyouwouldn'tidentify the
21 A Yes 21 pre-dryer in Hanisch as a belt dryer?
22 Q  Betweenthetwo of them, 22 MR. SCHENKER: Objection,
23 would a POSITA have combined Hayashi and 23 form.
24 Hanisch or Medior and Hanisch? 24 A Whatisyour definition of a
25 MR. SCHENKER: Objection, 25 belt dryer?
Page 91 Page 93
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2 form, beyond the scope of this 2 Q wadl, I would ask you what
3 deposition. You don't have to answer 3 your definition of abelt dryer is next.
4  that. 4 Do you identify the
5 Q Doyou haveanopinion 5 pre-dryer as abelt dryer or do you not?
6 either way? 6 MR. SCHENKER: Objection,
7 MR. SCHENKER: Objection, 7  form, vague, ambiguous.
8 form. 8 A | don't think very much of
9 A I'll smile. 9 anything in here described in detail of
10 Q Soyou'renot going to 10 what itis. Thisis-- it says"active
11 answer the question? 11 materials separation system.” Thisis
12 A No. I'vebeendirected to 12 not a schematic with specific items.
13 not answer the question. 13 Thisisaflowchart of materias starting
14 Q Doyoustill have Hanischin 14 with battery cells, grinding and
15 front of you, Dr. van Schalkwijk? 15 eventually going to separated materials
16 A  Yes|do. 16 that are recovered and exhaust and an
17 Q  Canl direct youto Figure 1 17 electrolyte that's condensed. Thisis
18 of Hanisch? 18 just aflowchart. It's not meant to bea
19 A Okay. 19 depiction of the system as would be
20 Q Now, there'salittle box 20 constructed. Thisisnot aschematic or

21 witha?28 nexttoit. You seewhat I'm
22 talking about?

23 A Yes | seeitwiththebig
24 E4inthe middle.

25 Q Yes

21 amechanical drawing, an engineering
22 drawing. Thisisaflowchart.

23 Q  Areyoufamiliar with what
24 thelittle circle with atrianglein it,

25 labeled 18, isin Figure 1?

24 (Pages 90 - 93)

Veritext Lega Solutions

WWw.veritext.com

888-391-3376

Duesenfeld Ex. 2061-024



Page 94 Page 96
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 MR. SCHENKER: Objection, 2 particularly whether he teaches a
3 form. 3 continuous process or a batch
4 A Thatisl believeavalve. 4  process.
5 No. That'sapump. 5 Q Areyoudtill formulating
6 Q Coulditbeacirculation 6 your answer to my question?
7 pump? 7 A | am, | am. Andyou were
8 MR. SCHENKER: Objection, 8 asking, what is the gas washing column?
9 form, vague. 9 Q Correct.
10 A 18isdescribedasa 10 A After-- after the
11 circulation pump. 11 decomposition oven, the high temperature
12 Q And32isalsodescribed as 12 oven, 400 to 600 degrees, you've
13 acirculation pump; correct? 13 decomposed, for example, the
14 A Yes 14 polyvinylidene fluoride and the PVDF
15 Q  Wouldyou understand the 15 binder in both anode and cathode.
16 purpose of these two circulation pumps to 16 And they have alot of
17 facilitate ventilation in Hanisch's 17 residue, including -- it'sa
18 system? 18 fluorine-containing compound. And it may
19 MR. SCHENKER: Objection, 19 contain -- when you decompose PV DF, you
20 form. 20 can get some HF. So you want to put that
21 A  Asthingsarebeing--in 21 through something that washes the gases;
22 28, asthings are being evaporated, the 22 in other words, will neutralize HF and
23 circulation pump is removing themto a 23 then alow agasto go streaming through
24 place where they are then -- in both the 24 for extraction.
25 case of 18 and 32, they are passed to 25 See, there's a decomposition
Page 95 Page 97
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2 whether the vapor that's moved is passed 2 between 400 and 600 degrees. The binder,
3 to acondenser, ostensibly to recover 3 for example, thus decomposes. And
4 electrolyte solvents. 4 decomposed product is removed viathe
5 Q Yousay ostensibly. 5 discharged pipe and taken to the gas
6 Are you unsure as to whether 6 washing column. And since that gas of
7 that's the purpose? 7 decomposition from PV DF probably contains
8 A I'msurethat that'sthe 8 some HF, it is neutralized by reacting it
9 purpose. But asto how well it can -- 9 with, for example, calcium oxide or
10 and how much it can collect, | haven't 10 calcium carbonate.
11 done an economic analysisasto, isit 11 Q  Sotheway agaswashing
12 even worth collecting? 12 column works isthat there's airflow
13  Q  Understood. 13 through this column?
14 Do you see the reference to 14 A Yes
15 gaswashing columnsin this figure? 15 Q Isthatright?
16 A Yes 16 A Yes
17 Q Whatisagaswashing 17 MR. SCHENKER: Objection,
18 column? 18 form.
19 MR. SCHENKER: Objection. 19 Q Canthisairflow be stopped,
20 I'mgoing to object to this one also 20 sort of stopped and started?
21  under scope. Wherein his 21 MR. SCHENKER: Objection,
22  declarationis he talking about -- 22 vague, incomplete hypothetical.
23 MR. WALLER: Well get 23 A Ifyouhaveavalve there,
24 there. It'sdirectly relevant to his 24 you could theoretically stop it. But one
25  opinion on what Hanisch teaches, 25 might ask, why would you? Y ou would just
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2 be causing abackload of gas. You're 2 A 55to57?
3 trying to move material which iswhy you 3 Q Yes
4 haveairflow and carrying this 4 Areyou there?
5 decomposed -- this gas from the 5 A | am.
6 decomposition of binder to carry it away 6 Q Soitsayshere "Theactive
7 to whereit could be extracted. | 7 materials separation system preferably
8 suppose you could stop that with avalve. 8 possesses a pre-dryer whichisset upin
9 But depending upon -- again, thisisjust 9 the materia flow behind the cell
10 material flow. This doesn't show exactly 10 crushing device and before the oven."
11 how they're doing it. 11 That's consistent with what
12 Q  What does material flow mean 12 we were talking about; right?
13 toyou? 13 A Yes.
14 A  Battery'scominginand 14 Q  Andthislanguage aso means
15 recovered materials coming out and 15 that materia is flowing through the
16 everything else collected and discarded. 16 pre-dryer; right?
17 Q  Soitbasicaly describes 17 MR. SCHENKER: Objection,
18 thefact that you've got batteries 18 form.
19 starting at End A, and it kind of ends up 19 A  Yes
20 at End B, essentidly; right? 20 Q Areyouaware of any other
21 MR. SCHENKER: Objection to 21 placesin the reference, the Hanisch
22 form. 22 reference where it talks about material
23 A Actua materia you 23 flow?
24 recovered and waste material that you 24 A Wall, thewhole description
25 discard. 25 is, you know, batteries comein here and
Page 99 Page 101
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2 Q Andtheway Figure 1 works 2 go through there; you know, evenin
3 at asort of high level, you've got the 3 Column5 at 31, it refersto this
4 battery here. It goes through the cell 4 Figure 1 as aflowchart of active
5 crusher that we've talked about. Then it 5 materials separation system. But thisis
6 runsthrough this pre-dryer, which we've 6 really just flow, materia flow, material
7 been talking about, makesit way through 7 comein and recovered materials come out.
8 the separators that we've also talked 8 And that's this whole description of
9 about, and eventualy to the 9 Figurel. It'sjust a separation system.
10 decomposition oven and essentially out to 10 It'sjust aflowchart of active materials
11 the other end; isthat how generally, it 11 separation system. You cal it -- you
12 works? 12 know, | look at it and just see material
13 MR. SCHENKER: Objection, 13 flow. And if you read this, most people
14  form, mischaracterizes the reference. 14 would say that it's describing the flow
15 A Themovement of material is 15 of the materia. It's not describing for
16 going from upper |€eft to out on the right 16 mewhat equipment is being used, just the
17 with what you're trying to recover. 17 types of functionsthat are happening
18 Q  Andthat's material flow? 18 here.
19 A That's materia flow, 19 MR. SCHENKER: Counsd, it's
20 Figure 1 of the Exhibit 1004. 20  been another hour. Do you want to
21 Q  Letmetakeyouto Column 4, 21 takeabreak?
22 lines6, 7 and 8. Let me know when 22 MR. WALLER: | canwrap up
23 you'rethere. Actually, no. Let me 23 thisline of questioning pretty
24 bring you down to Column 4, lines 55, 56 24 quickly. Give meten minutes?
25 and 57. 25 MR. SCHENKER: Sure.
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2 MR. WALLER: Great. 2 in the Hanisch reference where it
3 MR. SCHENKER: Arewe 3 describes materia not flowing but
4 breaking for lunch after this? 4 instead stopping or halting?
5 MR. WALLER: Yes. May as 5 MR. SCHENKER: Objection,
6 wedll, yes. 6 form.
7 Q Soit'sfair to say that the 7 A Thisisthe overal materia
8 flowchart we've been talking about is 8 flow, Figure 1. Did you enter the
9 discussing the flow of material in 9 pre-dryer with material moving on a
10 Hanisch; right? 10 continuous basis through the pre-drying
11 A  That'show it appearsto me. 11 process or did you put some material in
12 MR. SCHENKER: Objection, 12 there, close everything off and do it as
13 form. 13 abatch?
14 Q I will point youto afew 14 That doesn't say it here.
15 additional areasin the reference that 15 That doesn't say it in the description.
16 talk about material flow. There's quite 16 So | think Hanisch is saying -- has said
17 afew of them. There'soneon -- let's 17 that this could be a batch process or
18 see. It'sColumn 4, line 61, which is 18 preferably, a continuous process. But it
19 talking about a magnetic separator in the 19 doesn't -- this diagram doesn't lay out,
20 material flow. 20 and the description of what happens here
21 I'll point you to Column 5, 21 does not lay out a continuous process or
22 line 23, which is talking about an impact 22 abatch process. Hanischisbasically
23 mill and in the direction of the material 23 saying when you devise your system, build
24 flow. I'll point you to the same column. 24 your system. It could be either.
25 A Wataminute. 4 at? 25 Q Wadl, my question'salittle
Page 103 Page 105
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2 Q b5a22 2 more narrow than that. I'm trying to
3 A What wasthe previous one? 3 understand whether Hanisch ever talks
4 4 at what? 4 about the flow of materials stopping or
5 Q Itwas4a6l. 5 halting in the reference, ever.
6 A  Okay. Andthen5 at who? 6 MR. SCHENKER: Objection,
7 Q Andthenb5at22. 7  form, vague, asked and answered.
8 A  Okay. 8 A  That'sapretty vague
9 Q Andthere'sancther oneat 5 9 question because it says that the
10 and 49, talking about a stirred reactor 10 material entersthe pre-dryer, but it
11 can be set up in the direction of 11 doesn't say, okay, now we shut it off,
12 material flow. 12 and no more comesin. It would pre-dry
13 A Okay. 13 thisstuff. That level of description is
14 Q Andothers. 14 not done here.
15 A Andothers. Soit's 15 MR. WALLER: Let'stakea
16 basically what I've been saying. Thisis 16  break for lunch.
17 aflowchart of just the flow of material. 17 THE VIDEOGRAPHER: Off the
18 Q  [lustrating that materials 18  record 12:59, marking the end of
19 are flowing through Hanisch; correct? 19 MediaUnit No. 2.
20 MR. SCHENKER: Objection, 20 (A lunch recess was taken.)
21  form, mischaracterizes the testimony. 21 THE VIDEOGRAPHER: Onthe
22 A Yes Butit'snot 22 record at 14:04, beginning Media Unit
23 describing a continuous process. It's 23  No.3.
24 describing a process. 24 Q  Welcome back, Dr. van
25 Q Areyouawareof any places 25 Schalkwijk.
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2 A Thankyou. 2 A | have.
3 Q During the break, did you 3 Q Andwhat'syour opinion with
4 discuss any of your previous testimony 4 regard to Shin?
5 with anybody? 5 MR. SCHENKER: Objection,
6 A No 6 form, vague.
7 Q Atthevery start of our 7 A Shindescribesalot of
8 deposition, we spoke briefly about the 8 thingsthey describe as either batch or
9 Shin reference. Do you recall that? 9 continuous or could be either one. Shin
100 A | don't recall us mentioning 10 describes specifically a batch process.
11 Shin at the beginning of this deposition. 11 Q  Let meask my question maybe
12 Q  Areyou familiar with the 12 alittle bit more narrow and clearly.
13 Shin reference? 13 Y ou don't offer an opinion
14 A Yes |justdon'trecal 14 in your declaration today anywhere that a
15 you mentioning it during today until now. 15 POSITA would be motivated to incorporate
16 We've talked Hayashi, we've talked about 16 Shin's vacuum into the Hanisch reference;
17 thisand that. But we didn't talk 17 correct?
18 about -- you never mentioned Shin, to my 18 MR. SCHENKER: Objection,
19 knowledge. 19 form, vague, mischaracterizes
20 Q WhatI'mreferringtoisat 20 testimony.
21 the start of the deposition, | listed off 21 A  Statethat again, about Shin
22 the patent number and asked if you would 22 and Hanisch.
23 recognize it as the Shin reference. 23 Q Youdont offer an opinion
24 A Okay. 24 inyour declaration that you're
25 Q Yourecdl that? 25 testifying about today anywhere that a
Page 107 Page 109
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2 A Yesh | oftendon'tgoby 2 POSITA would be motivated to incorporate
3 the number, like Hanisch is the 419. 3 Shin's vacuum into the Hanisch reference?
4 Q  Understood. 4 MR. SCHENKER: Objection,
5 Y ou don't offer any opinion 5 form, mischaracterizes testimony.
6 inyour declaration anywhere that a 6 A | do mention specifically
7 POSITA would be motivated to incorporate 7 that the batch process of Shin would have
8 Shin's vacuum into Hanisch's process; 8 been combined with the disclosures of
9 right? 9 Hanisch.
10 MR. SCHENKER: Objection, 10 Q Canyou point meto where
11 form. I'm going to ask that you 11 that is, that opinion is?

12 specify whether you're talking about
13  thisdeclaration or the prior

14  declaration. It'samatter of scope.
15 MR. WALLER: I'll ask,.

16 Q Haveyou offered that

17 opinion in this declaration, the
18 declaration that you're testifying about

19 today?

20 MR. SCHENKER: Objection,
21  form.

2 A And in what context would |

23 have mentioned Shin?
24 Q I'mjustasking if you have
25 mentioned Shin in this declaration.

12 A | state that in

13 paragraph 52.

14 Q  Doyou recal what vacuum
15 level Shin teaches?

16 MR. SCHENKER: Objection,
17  form?

=
o

Q Ifyoudlike, Dr. van
Schalkwijk, | can show you Shin to
refresh your recollection. Would that be
helpful ?

A That would be helpful.

MR. WALLER: I'm showing the
witness an exhibit that's previously

been marked Exhibit 1010.
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2 Q lwouldliketo direct you 2 declaration.
3 to Column 8, lines 10, 11 and 12. 3 MR. WALLER: Wéll, he
4 MR. SCHENKER: And I'm going 4 identified that he has -- he's
5 toobject to the question as beyond 5 dready identified aplacein his
6 the scope of the deposition, to the 6  declaration where he's opined on the
7  extent you're asking about Shin 7 combination. Sol think thisis
8 generally and not in the context of 8  within the scope. | would ask you to
9 thisdeclaration. Again, you had the 9  withdraw the objection.
10  opportunity to depose the witness on 10 MR. SCHENKER: I'm not going
11 Shininthe prior deposition. And | 11 towithdraw the objection because
12 believeyou did depose him on Shinin 12 again, thisis something that you had
13  theprior deposition. And this 13  the opportunity to depose him on.
14 depositionislimited to what'sin 14  Andyou did depose himon. And
15 hisdeclaration. 15  you're taking a second opportunity to
16 MR. WALLER: And he 16  depose him on something that was from
17 identified aplacein his deposition 17  anearlier declaration.
18  where he discussed the combination of 18 MR. WALLER: He's
19  Shin. Soit'swithin the scope. 19 incorporated his previous declaration
20 MR. SCHENKER: So again, as 20 into his new declaration. That makes
21 longasit'slimited to the opinions 21 it within the scope.
22 that he's offering here. 22 MR. SCHENKER: He's saying
23 MR. WALLER: Understood. 23  thatit'sfor the same reasons that
24 A Shin'spulling a pretty 24 he'soffered earlier for reasons that
25 intense vacuum done within five minutes 25 you've deposed him on already. So if
Page 111 Page 113
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 using arotary pump. And your question 2 you're asking him about his opinions
3 about Shin relating to Hanisch iswhat? 3 here, what'sin his declaration is
4 Q  Waél, nowmy questionis 4  there, going back to the original
5 just, what the vacuum level taught by 5 declaration. And getting a second
6 Shinis. 6  shot at that is outside the scope of
7 A It'svery intense. Tento 7  thisdeposition.
8 the minus torr within five minutes and 8 Q Areyouawareof any
9 ten to the minus four torr is a pretty 9 continuous process systems that operate
10 intense vacuum since 760 torr is one 10 at avacuum level of 0.00013
11 atmosphere. So thisisapretty intense 11 hectopascals?
12 vacuum. 12 A Not specificaly that
13  Q  Sowhat doesit mean to have 13 number. But that's a pretty extreme
14 aten to the negative four torr vacuum? 14 vacuum aswell.
15 What happens in a system when you have 15 Q Areyouawareof any
16 that sort of intense of avacuum as 16 continuous process systems that operate
17 you'vetestified? 17 at an equivalent or similar vacuum level?
18 MR. SCHENKER: Objection, 18 MR. SCHENKER: Objection,
19 form, beyond the scope of his 19  vague, scope.
20  deposition. Again, you had the 20 A | haven't seen it in battery
21  opportunity to depose the witness on 21 recycling. I'veseenitin other
22 Shin already with respect to the 22 materials recycling and other materials
23 vacuum levels, and you did depose 23 preparation. But you don't generally --
24 him. And thisisnot something 24 yeah. | answered your question. I've
25 that's covered in his second 25 seenit before.

29 (Pages 110 - 113)

Veritext Lega Solutions

WWw.veritext.com

888-391-3376

Duesenfeld Ex. 2061-029



Page 114 Page 116
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 Q Notinthe context of 2 Q Idonottoday, sir.
3 battery recycling; correct? 3 Areyou able to answer the
4 A No. 4 question or are you not?
5 Q Haveyou seen anything 5 A | can.
6 similar in abatch process system? 6 Q Couldyou give meyour best
7 MR. SCHENKER: Objection, 7 answer?
8 vague, scope. 8 A Okay.
9 A I've seenitin abatch 9 In the cathode, you have
10 process system. But pulling that size of 10 lithium, you have a metal oxide, which
11 avacuum on abig system in a big chamber 11 may bejust one metal, like cobalt oxide,
12 istime consuming and expensive, and it 12 lithium cobalt. So lithium, cobalt and
13 requires a pretty intense pump. 13 oxygen. But you might have the -- the
14 Q Andthisexampleyou're 14 cathode might be any metal oxide. It
15 talking about was not in the battery 15 might be nickel cobalt, aluminum, it
16 recycling? 16 might be nickel manganese, it might be
17 A No. Butitwason other 17 nickel manganese cobalt.
18 materials recycling. 18 And then to any of those,
19 Q  What arethe components of a 19 they have added amounts -- small amounts
20 lithium-ion battery? 20 that don't ever appear in your
21 MR. SCHENKER: Objection, 21 stoechiometry and your formulae. They
22 form, outside the scope of his 22 had small amounts of magnesium and
23 deposition again. That's something 23 titanium to the cathode structure for
24 you could have and should have and | 24 maybe lessthan 1 percent for
25  believe did depose him on earlier. 25 conductivity and structural, the titanium
Page 115 Page 117
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2 MR. WALLER: Areyou taking 2 basicaly holding a door open of the
3 the position that the components of a 3 layers so lithium can move in and out.
4 lithium-ion battery are outside the 4 So there's the cathode.
5  scope of hisdeposition? 5 It also encompasses -- it
6 MR. SCHENKER: Areyou 6 could be comprised of lithium-ion
7  asking specific to any opinions that 7 phosphate, lithium manganese iron
8 he'srendered here? 8 phosphate, different voltage, but still a
9 MR. WALLER: Virtualy al 9 lithium-ion system. Theanodein
10 of them. They al haveto deal with 10 99 percent of the casesis graphite. And
11 the components of alithium-ion 11 the graphite might include some additives
12 battery. | thinkit'safair 12 for conductivity. But the graphite might
13 question to ask. 13 be alloyed or combined with various forms
14 MR. SCHENKER: Okay. Tieit 14 of silicon to give a higher capacity for
15 tohisdeclaration. Andthengo 15 the battery. So you might have graphite,
16  ahead. 16 silicon.
17 MR. WALLER: Well work 17 There are other kinds of
18 towardsit. 18 carbons, known as hard carbons, which are
19 Q  What arethe components of a 19 alittle more dense but have alittle bit
20 lithium-ion battery? 20 of adifferent voltage profile that are
21 MR. SCHENKER: Objection, 21 also used but not as commonly as
22 vague, callsfor anarrative. 22 artificial graphite. Natural graphite
23 A Itisabig narrative. Do 23 hasalot of impurities. So it's not

24 you have a copy of the periodic table
25 with you?

24 used as much, except in cheap batteries.
25 So there'sthe anode.
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2 The separator will be three
3 layers of polypropylene and polyethylene
4 layered because they have different
5 melting points. And if a battery -- and
6 they have a different pore structure.
7 And the pores are partialy filled with
8 ceramic materials. The ceramic materials
9 arethere-- thisisanarrative. The
10 ceramic materials are there to absorb
11 heat. Soif the battery is overheating,
12 the separator doesn't shrink and then
13 cause an internal short circuit.
14 The other thing isthat at
15 one other temperature range, one of the
16 polymer components will melt, and it'll
17 loseits pore structure. So you
18 essentially shut out electrochemical
19 reactivity. The binder for both
20 electrodesis polyvinylidene fluoride,
21 PVDF. It'stherein asmal
22 concentration of about 3 percent. They
23 aso put in somewhat is called electric
24 carbon. It doesn't participate in
25 electrochemical reactions, but it adds to

Page 120
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2 nickel-plated cold weld steel with a
3 header that's metallically compatible and
4 some polymeric vents at the top, alittle
5 burp vent that if gasis generated on the
6 inside, it burps and let's out gas. And
7 that happens.
8 And then the outside of the
9 battery usually will have a polymeric
10 heat shrink sleeve. Thethin batteries
11 that go into some of our electronic
12 devices are encased in amylar pouch and
13 then flattened to make the thin --
14 flattened under heat and pressure to
15 flatten the battery, so that it could fit
16 into these things.
17 And then theré's the
18 electrolyte which will be a mixture of
19 organic solvents and almost ubiquitoudly,
20 LiPF6. Sincethelate'90s, they started
21 putting in electrolyte additives that
22 have certain functions during the early
23 life of the battery. They generally
24 don't list them on the materials saf ety
25 data sheet or in their patents because

Page 119
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the conductivity of both electrodes.
Most commonly these days, it is comprised
of crushed up carbon nano tubes. These
are mixed to make a slurry and coated.
The anode -- the graphite mixturesis
coated on to copper foil. The cathode
mixture is coiled on to aluminum foail.
These two are chosen because of voltage
compatibility of the materials and the
11 voltage at which those electrodes
12 operate. When the durry is coated on to
13 the metal fails, it goes through avery
14 long, slow deliberate evaporation
15 process, so that the solvents come of f
16 why you don't leave any bubbles behind.
17 Thisisthen rolled up into either a
18 jellyroll to become acylindrical battery
19 or wound around a flat mandrel and then
20 compressed to make avery thin battery
21 like you would have in your phone or your
22 thin laptop.
23 Those are the mgjor
24 components. But the battery is encased,
25 inthecase of acylindrical cell, into a
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2 that'sal proprietary.
3 And since those components

4 are consumed in the first cycles of the
5 battery, thereis no way to look and find
6 them. The competitors can't find them.
7 So they have to understand them
8 themselves. Sothat -- | can't think of
9 anything else. But that isthe contents
10 of alithium-ion battery.
11 Q Isitfartosay that
12 there'safair amount of variety in what

13 comprises alithium-ion battery?

14 A That'san understatement.
15 Q Far.

16 A  Soit'scomplex.

17 Q  Understood.

18 Once you open alithium-ion
19 bettery, what sorts of reactions can

20
21
22
23
24
25

occur, assuming it hasn't been
discharged?
MR. SCHENKER: Objection.
I'm going to object as outside the
scope, unless you tie thisto where
in his declaration you're asking him
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2 about. 2 with the lithiated graphite could be
3 MR. WALLER: I'mtieing it 3 violent. Reacting with the salt can
4 to hisopinions on paragraph 45 which 4 produce hydrogen fluoride, among other
5  will be my next line of inquiry. Are 5 things, which isvery corrosive, very
6  you instructing the witness not to 6 toxic. And it doesn't react as much with
7  answer the question? 7 the cathode. Most of the reactivity is
8 MR. SCHENKER: What'sthe 8 with the solvent -- | mean with the salt
9 question? 9 in the solvent or with the lithiated
10 Q  Onceyou openalithium-ion 10 graphite which is one of the reasons you
11 battery, what sorts of chemical reactions 11 discharge these before you open them up.
12 can occur? 12 Q  Understood.
13 MR. SCHENKER: Vague. You 13 In paragraph 45 of your
14  could answer. 14 declaration, you mention the Arrhenius
15 THE WITNESS: Okay. 15 relationship in thermodynamics. Do you
16 A  Youtend not to want to open 16 seethat?
17 this-- if you open the battery in this 17 A Yes
18 room where it's humid, you allow all 18 Q  Whatisthe Arrhenius
19 sorts of reactions that will be producing 19 relationship in thermodynamics?
20 toxic gas. 20 A Well, every chemica
21 Generally, if the battery is 21 reaction, every -- in many cases, there
22 in ahigh state of charge, the graphite 22 arealot of other physical processes,
23 isfull of lithium and will react very 23 are guided by thisrelationship between a
24 violently with moisture and almost 24 pre-exponential number that is related
25 propagate. And you can have afire. 25 to -- intrinsic to the reaction occurring
Page 123 Page 125
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2 So generaly, when the 2 and to the activation energy of whatever
3 betteries are opened for experimental 3 chemical reaction you're studying,
4 reasons or failure mode analysis or for 4 activation energy, meaning what barrier,
5 recycling, they'redonein adry 5 energy barrier has to be crossed before
6 atmosphere. No need to have aroom 6 the reaction takes place.
7 that's under avacuum. That would be 7 For something that's
8 cost prohibitive. 8 explosive or highly reactive, like water
9 But generaly, people build 9 reacting with the salt or the lithiated
10 dry rooms everywhere. And to have that 10 graphite, the energy -- the activation
11 asthe place we are opening and crushing 11 energy islow. It happens quite
12 batteriesis common. But then you have 12 spontaneously.
13 the-- if you've now gotten rid of your 13 But in studying any chemical
14 moisture and these dry rooms are usually 14 reaction, they have found that there's a
15 down to a humidity level of -- that's 15 temperature factor. So there'sthe
16 characterized by the dew point of like 16 activation energy, and there'sthe
17 minus 60 degrees Celsius. So they're 17 temperature. And whenever you increase
18 very, very dry. Employees can only go 18 the temperature by 10 degrees, kind of
19 therefor about 20 minutes at atime 19 like arule of thumb, it's almost exact,
20 before they have to go take a break and 20 therate of that reaction will double.
21 drink water, literally. 21 Or conversdly, if you cool it by 10
22 Soif you're now just 22 degrees, therate of reaction will be cut
23 letting oxygen in there, the reactions 23 inhalf. Andthat isvalid over awide
24 are not going to be asviolent. But 24 range of temperatures.
25 water vapor reacting with the salts or 25 After awhile, it deviates
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2 because at the low temperatures, you 2 equation to calculate the speed of a
3 might belike freezing. And at the high 3 reaction?
4 end, you might be boiling. But for 4 MR. SCHENKER: Objection,
5 chemical reactions, some might occur in 5 form.
6 that window between freezing and boiling, 6 A If you've done afew
7 thisrate -- this relationship holds. It 7 empirical measurements, you can.
8 can be the rate of evaporation, it can be 8 Q Butyouwould need to have
9 therate of reaction, it could be the 9 done these additional measurements?
10 rate of gas generation. But they all 10 A  Orthedataoccursinthe
11 follow the Arrhenius relationship which 11 literature.
12 iswell-known to second-year studentsin 12 Q  Soyouwouldn't be ableto
13 chemistry in chemical engineering and 13 use the Arrhenius eguation alone to
14 would be well-known to a POSITA working 14 calculate the speed of areaction?
15 inthisfield. 15 MR. SCHENKER: Objection,
16 Q Sojusttoclarify, the 16  form, ambiguous.
17 Arrhenius relationship that we've been 17 A If | wanted to look at the
18 talking about is an equation; correct? 18 rate of drying or the rate of -- you
19 MR. SCHENKER: Objection, 19 know, the rate of evaporation, | could
20 form. 20 measureit at how fast isit evaporating
21 A It can basically beaform 21 at two different temperatures, make my
22 of an equation. 22 equations, understand my relationship of
23 Q  Doyouknow what the 23 this process.
24 equation is, sitting here today? 24 And that would be the extent
25 MR. SCHENKER: Objection, 25 of the amount of experimentation | would
Page 127 Page 129
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2 form. 2 do. Then anything between those two
3 A It's got so many forms, the 3 temperatures, | could say, well, it
4 way itisset up. But | don't know which 4 evaporated thisfast at thistemperature,
5 onel should quote. But it basically 5 thisfast at this temperature. And based
6 would have -- it'sinversely related to 6 on being able to define an equation, |
7 thetemperature. So there'd be one over 7 could predict it for any temperature in
8 T-1, minus one over T-2, two different 8 between and maybe temperatures even
9 temperatures. Y ou would have the 9 beyond alittle bit, above or below.
10 pre-exponential. And you would have -- 10 Q  DoestheArrhenius equation
11 depending on whether you're down at the 11 apply to al chemical reactions?
12 quantum level, whether you would use the 12 MR. SCHENKER: Objection,
13 Boltzmann constant, you would use the 13  form, vague.
14 so-called ideal gas constant. And you 14 A In principle, yes. Some
15 would be comparing the rate at those two 15 chemical reactions are -- result in
16 temperatures. And you'd need some sort 16 something that is precipitated out and is
17 of anumber for the pre-exponential or 17 no longer in the same realm. It'snot a
18 activation energy. 18 liquid, it'snot agas. If something's
19 But if you're comparing two 19 precipitating out as a solid, the
20 temperaturesthat are not widely far 20 relationship isalittle bit altered.
21 apart, the activation energy and 21 But in general, the rate of
22 pre-exponential are going to cancel each 22 that formation of that solid isalso
23 other out. Soyou'rereally just looking 23 guided by the Arrhenius relationship. So
24 at the differencein rates. 24 it'sbasicaly as close as you can come
25 Q Canyou usetheArrhenius 25 to having auniversal rate equationin
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2 chemistry or physics. 2 you try, but if you open it in this room,
3 Q Doyouknow what achemica 3 whichisfairly humid, that water vapor
4 equilibriumis? 4 will just quickly want to react with what
5 MR. SCHENKER: Objection, 5 you'reexposing. If you'rein adry
6 vague. 6 room, you can safely handle these
7 A Serioudly asking that 7 materials.
8 question? Yes. 8 Q Soiswater theonly way
9 Q Underwhat conditionsisan 9 that lithium hexafluorophosphate would
10 equilibrium reached? 10 degrade to form, hydrogen fluoride?
11 MR. SCHENKER: Objection, 11 MR. SCHENKER: Objection,
12 vague, incomplete hypothetical. 12 form, vague.
13 A Thatiscompletely 13 A  Thatistheprimary root. |
14 hypothetical. 14 don't usually consider other roots
15 Q  Wédl, again, you're being 15 because they're not as common at all.
16 led by your counsel. 16 Q Areyouawareof any other
17 A No. Itishypothetical. | 17 roots, sitting here today?
18 meanit's hypothetical. What kind of 18 A Not off the top of my head.
19 reaction are you talking about? 19 Q Canlithium
20 Q Soyou'renot ableto answer 20 hexafluorophosphate thermally decompose
21 the question? It would depend on too 21 without the presence of water?
22 many factorsto be able to answer the 22 A Almost everything can. And
23 question asit stands? 23 | would imagine, yes, LiPF6 would. It
24 MR. SCHENKER: Objection to 24 would go to form, LIF, lithium fluoride
25 that last question as well. 25 and PF5 gas.
Page 131 Page 133
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 Q How ishydrogen fluoride 2 Q  Arethese components
3 generated when heating alithium battery? 3 volatile?
4 MR. SCHENKER: Objection, 4 A Thegasis. PF5, lithium
5 vague 5 fluorideisasolid.
6 A  There'stwowaysingenera 6 Q Youtestified earlier that
7 that it'sformed. Oneismoisture 7 polyvinylidene fluoride, PVDF isused as
8 reacting with the LiPF6, the salt. The 8 abinder --
9 other isfrom thermal decomposition of 9 A Polyvinylidene fluoride,
10 the binder, the polyvinylidene fluoride. 10 yes. It isthe fluorine analog to saran
11 Q  Andthereactionthat you're 11 wrap, literally.
12 talking about with thisis lithium 12 Q  Andit can decompose; right?
13 hexafluorophosphate, the LiPF6 that | 13 MR. SCHENKER: Objection,
14 think you mentioned, isthat called 14 vague.
15 hydrolysis? 15 A PVDF is one of the
16 A  Reacting with moisture, 16 components that are removed during the
17 that's hydrolysis. 17 high-temperature oven process in the
18 Q  Andthehydrolysisthat 18 recycling. It'sabinder. It'sholding
19 we're talking about of this LiPF6 19 the electrodes together. Y ou need to get
20 component, where does the water come 20 rid of it so you can recover them,
21 from, typically? 21 inorganic components. And you haveto
22 MR. SCHENKER: Objection, 22 burn this stuff off.
23 vague. 23 Q  Canit decomposein other
24 A Upon opening the battery -- 24 ways, besides burning it off?
25 and you can't have a perfectly dry room, 25 MR. SCHENKER: Objection,
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Page 134 Page 136
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 vague 2 burning them off in the recycling
3 A Noteconomically. 3 process?
4 Q Arethereany | guess 4 MR. SCHENKER: Objection,
5 uneconomical ways that you're aware of ? 5 vague
6 A  Youcandissolveit with 6 A  There'sno chemical reaction
7 some -- probably with some strong polar 7 by which -- in the context of lithium
8 organic solvents. But you would also -- 8 batteries, whether they're whole or
9 that would defeat the purpose, because 9 partialy taken apart, there's no other
10 you would ruin the things that you're 10 mechanism by which those solvent
11 trying to recover. 11 moleculeswill fall apart or decompose.
12  Q  Would thisform of 12 Q  Other than heating?
13 decomposition result in hydrogen 13 A Other than heating.
14 fluoride? 14 MR. SCHENKER: Objection.
15 A It can. 15 Q  Doesthisheating
16 Q  Would burning it off result 16 decomposition result in hydrogen fluoride
17 in hydrogen fluoride formation? 17 formation?
18 A Likely some, yes. 18 MR. SCHENKER: Objection,
19 Q  Doyouknow how highthe 19  vague.
20 temperatures would haveto be to 20 A  Those solvent molecules do
21 decompose PVDF by burning it? 21 not contain fluorine. They contain
22 A Theonly datapoint that | 22 hydrogen and carbon and sometimes
23 have, other than looking up PV DF, is that 23 nitrogen. But they don't contain
24 these ovens-- asyou seein Figure 1 of 24 fluorine. So they're not going to form
25 Hanisch, the oven operates at between 400 25 HF.
Page 135 Page 137
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 and 600 degrees C. And what happensin 2 Q Ilwanttodirect you tothe
3 that oven is the decomposition of the 3 third sentence in your declaration where
4 PVDF. Sosomewherein that temperature 4 it says, "Asexplained in my initial
5 range, you're cooking off your PVDF. 5 declaration, a POSITA would have
6 Q  Understood. 6 understood that drying at low
7 We also talked about how 7 temperatures would prevent the production
8 lithium-ion batteries have electrolyte 8 of hydrogen fluoride."
9 solventsin them; right? 9 Do you see that?
10 A Yes 10 A Yes
11 Q  Dothey decompose? 11 Q  Andwhat'sthe basisfor
12 MR. SCHENKER: Objection, 12 that opinion?
13 vague. 13 MR. SCHENKER: Objection.
14 A If there's any residual, 14  Again, I'm going to object to that as
15 yeah, they will decompose. 15 outside the scope, to the extent
16 Q Explainany residual. 16  you're asking him to explain his
17 A It's like maybe some that 17  original declaration.
18 are absorbed on to the surface of dry 18 A | wouldjust say that the
19 particles and then reach the -- and are 19 drying at low temperatures would inhibit
20 classified and then reach the high 20 from whatever reaction, from residual
21 temperature oven. They will burn off at 21 oxygen or whatever, the production of
22 that point. But most of the recycling 22 hydrogen fluoride. And again, that
23 schemes recover those solvents. 23 chemical reaction would be, sinceit'sa
24 Q  Wouldthey decompose under 24 gasreaction, described just afew lines
25 any other circumstances, other than 25 down, by the Arrhenius relationship. You
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1 DR. WALTER VAN SCHALKWIJK

2 goto alower temperature. And you will

3 dow the production of the hydrogen

4 fluoride.

5 Q Youspeak alot about low

6 temperaturesin this paragraph.

7 What do you mean by low

8 temperatures?

9 A | saylower temperatures.
10 I'm not sure -- | did say low
11 temperatures. Drying at low temperatures
12 would prevent the production of hydrogen
13 fluoride; in other words, maybe going all
14 the way down to where you've amost have
15 condensed your moisture.
16 But staying below
17 80 degrees, they have found that the
18 chemical reactions forming HF are quite
19 dow. And thisisone of the reasons
20 we're choosing that 80-degree threshold
21 for the drying, the pre-drying.
22 Q WouldaPOSITA believe that
23 atemperature below 100 degrees result in
24 dmost no hydrogen fluoride?

Page 138

1 DR. WALTER VAN SCHALKWIXK
2 form.
3 A If youform hydrogen

4 fluoride, it doesn't hang around. It's

5 extremely reactive. It'sgoing to find

6 something to react with. | can corrode

7 this, or I can corrode the lungs of the

8 guy that's near it. It'sreally toxic,

9 and it'sredly reactive, one of the most
10 reactive thingsthat are out there. So
11 any -- you know, you also want to inhibit
12 the formation, so that you don't corrode
13 your recycling eguipment.

14 Q A relatively minima amount
15 of hydrogen fluoride could cause --
16 A  --havoc.

17 Q Yes

18 A | don't have a quantity for

19 havoc. But that's what it would cause.

20 Q Inthesame paragraph, you

21 opine, "Lower temperatures during LiPF6
22 evaporation, for example, have long been
23 known to be desirable, given the

24 reduction of hydrogen fluoride formation

Page 140

25 MR. SCHENKER: Objection, 25 from the electrolyte.”
Page 139 Page 141
1 DR. WALTER VAN SCHALKWIJXK 1 DR. WALTER VAN SCHALKWIJXK
2 form, vague. 2 And then you cite an
3 A 100 degreesisnot below 3 exhibit, EX1004. Do you see where I'm

4 80 degrees. Soit'sgoing to belike,
5 you know, 100 degrees, it's going to be
6 four times faster than at 80 degrees.
7 Going from 80 to 90 would double; going
8 from 90 to 100 would double again. So a
9 factor of four.
10 Q  Understood.
11 When you talk about in this
12 paragraph that the low temperatures would
13 prevent the production of hydrogen
14 fluoride, do you mean that they would
15 prevent the production of all hydrogen
16 fluoride?

17 MR. SCHENKER: Objection,
18  vague.
19 A | think prevent was-- the

20 word prevent should have probably been
21 inhibit or strongly inhibit.

22 Q  Doyouknow how much

23 hydrogen fluoride would remain if it

24 doesn't prevent its formation?

25 MR. SCHENKER: Objection,

4 at?

5 A | see where you're at.

6 Q I'mgoing to show you that

7 exhibit.

8 A  Oh,boy.

9 MR. WALLER: I'm showing the
10  witness a document that's previously
11 been marked Exhibit 1005.

12 Q  Sotoposean actua

13 question, isit your opinion that this
14 reference isteaching that lithium

15 hexafluorophosphate evaporation in the
16 cited portions of that reference?

17 MR. SCHENKER: Objection,
18 form, vague.

19 A Interesting. And your

20 question again?

21 Q Isityouropinionthat Lain
22 isteaching that lithium

23 hexafluorophosphate evaporation is
24 occurring in the cited portions of that
25 reference?
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Page 142 Page 144
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 MR. SCHENKER: Objection, 2 isitfair to say then that Lain probably
3 form, mischaracterizes testimony. 3 isn't the best reference for what you're
4 A Itisactualy -- | have one 4 trying to expressin this portion of your
5 word missing; for example, as| 5 declaration?
6 previously explained, lower temperatures 6 MR. SCHENKER: Objection,
7 during LiPF6 evaporation. It should say 7  form, vague, mischaracterizes
8 LiPF6 containing electrolyte evaporation. 8 testimony.
9 Soit should be, "Or during evaporation 9 A | think Lainis till fine.
10 of electrolytes containing LiPF6." 10 And I'm looking at Column 2, 2 to 27, the
11 So LiPF6isasdt. You 11 organic solvent used in this step to
12 don't evaporateit. It'scontained in 12 dissolve out the electrolyte preferably
13 the solvents. Soit'sactually the 13 also contains no water. And this
14 solventsthat are evaporating. 14 dissolution step is preferably performed
15 Q  Andwiththat changetothe 15 at atemperature, which does not exceed
16 language, you would still contend that 16 60 degrees, for example, 60 degreesC.,
17 Lain supports the teaching that you 17 sothat potentially unstable electrolyte
18 assart? 18 sdlts, such aslithium
19 MR. SCHENKER: Objection, 19 hexafluorophosphate, will not be
20 form 20 degraded.
21 A If you're evaporating the 21 So they're trying to recover
22 solvents slowly and you're not in the 22 that. But by staying below 60 degrees
23 presence of water, you would slow the 23 here, they'rein a situation where they
24 formation of hydrogen fluoride. Lainis 24 would not react. Thereisawaysgoing
25 trying to do something completely 25 to be some moisture some place. They
Page 143 Page 145
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 different here. Thisisan old 2 would not react very fast with the LIPF6
3 chemistry, circa 2022, 2000 era. He's 3 and degradeiit.
4 trying to recover the LIPF6. It'slike 4 So you would not -- as it
5 old solvents like acetonitrile. And 5 sayson line 7, the dissolution, such as
6 they'retrying to recover the LIPO6 as an 6 the lithium hexafluorophosphate, are not
7 intact molecule that could be recycled 7 degraded. So you're slowing down the
8 and then used in an electrolyte again. 8 reaction by being at 60 degrees as
9 And they're also using -- 9 opposed to something higher.
10 and | said you could dissolve the binder 10 Q Sojusttoclarify, you're
11 with some expensive solvents like here, 11 maintaining that Lain is the appropriate

=
N

NMP, methyl pyridine -- whatever. It's
extremely expensive, extremely toxic.
And the reason for it is
when you the electrodes and you coat them
and then you have to dry them, and | said
solely, alithium-ion battery factory
is-- can be about athird of a-mile
long. And 80 percent of that is stage by
stage by stage, drying and recovering of
the NMP because it's extremely toxic. So
like | said, you could recover the
binder. But it's expensive to do so.
Q Understood.
To get back to my question,

NNNNRNRE R R R R
EONPOQOWDONOD O N~W

N
(631

12
13

reference here?

MR. SCHENKER: Objection.
14 A Lainisstill finefor this.
15 Q Youadsoopineinthis
16 paragraph that rates of reaction slow by
17 approximately half when the temperature
18 isreduced by 10 degrees Celsius or
19 approximately double if the temperature

20 isincreased by 10 degrees Celsius?
21 MR. SCHENKER: Objection.
2 A Yes

23 Q  Whenyou say that, do you

24
25

mean all other things being equal ?
MR. SCHENKER: Objection,
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Page 146

1 DR. WALTER VAN SCHALKWIJK
2 form.

3 A If you take any reaction,

4 any chemical reaction, runit at a

5 certain temperature, and you run it 10

6 degrees hotter, Celsius, it's going to

7 happentwiceasfast. If youdoit 10

8 degrees slower, things are going to be --

9 or 10 degrees lower, things are going to
10 behalf asfast. Soit'slike down 10
11 degrees, it takestwice aslong. Go up
12 10 degrees, and it happens twice as fast.
13 Soit'sadoubling effect for each 10
14 degrees.

15 So by understanding that

Page 148

1 DR. WALTER VAN SCHALKWIJK
2 you have now -- are reacting half as much
3 and half as much, versus whole and whole.
4 Q  Sure
5 Let's take another one.
6 If the temperature goes up,
7 but the concentration of reaction
8 products also goes up, same deal; right?
9 It would change the calculus?
MR. SCHENKER: Objection --

It would change the

10

1 A
12 caculus.

13 MR. SCHENKER: -- form.
14 Q Solguessjustto

15 summarize, all things being equal, your

16 you'relooking at the rate of formation 16 testimony isthat hydrolysis of this
17 of hydrogen fluorideif L1PF6 was 17 lithium hexafluorophosphate at 80 degrees
18 reacting with water and even tiny bits of 18 Celsiuswill be slower than at
19 water. If you did thisat certain 19 100 degrees Celsius; right?
20 temperatures and they determined that 20 MR. SCHENKER: Objection,
21 would bein Lain, 60 degrees, that the 21  theform.
22 formation of -- the Li-F formation would 2 A Yes
23 beafourth of the rateif they did it at 23 Q Doyouknow what therateis
24 80 degrees. They don't compareit at 24 at 100 degrees Celsius?
25 80 degrees. They just decided that 60 25 MR. SCHENKER: Objection,
Page 147 Page 149
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 was good enough. 2 form.
3 Q Butthereareother factors, 3 A No. My stopwatch corroded.
4 aside from temperature, that could change 4 And | haven't measured it. So, no, |
5 therate; right? 5 don't know.
6 MR. SCHENKER: Objection, 6 Q How wouldyou go about
7  form, vague. 7 calculating that?
8 A If you had a catalyst in 8 A Empiricaly, you could
9 there, it could affect therate. That's 9 generate --
10 the whole purpose of catalysts sometimes. 10 THE WITNESS. Am | waiting

11 But why would you catalyze that reaction
12 totake place? You would like to inhibit
13 because you don't want it to happen.

14 Q  Wadl, let'stake an example.

15 Let's say, for example, that

16 the temperature goes up but the

17 concentration of reactants goes down.

18 MR. SCHENKER: Objection.
19 A Youchanged the game.

20 Q  Sothat would change the

21 calculus?

22 MR. SCHENKER: Objection,
23 vague.

24 A It changes the calculus

25 because you changed the reaction because

11 for you to object?

12 MR. SCHENKER: | would say
13 objection, form.

14 THE WITNESS: Okay.

15 A | don't want to touch the HF

16 that's being formed. But if | put out

17 something that it could react with and

18 sequester or | bubbled my HF into some
19 water and | measured the pH, that becomes
20 my measurable piece of data. And | could
21 watch how fast the pH changes, depending
22 upon how fast the gasis generating.

23 Now, if | wasdoing it at

24 100 degrees, my pH is going like that.

25 If | did it at 80 degreesand I'm not
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Page 150 Page 152
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 generating HF as fast, my pH might be 2 80 degrees Celsius, aPOSITA would have
3 going up slower. So there are ways of 3 understood that almost no hydrogen
4 finding ametric that you could use. 4 fluorideis produced in the drying
5 Q |Isitfairtosay that doing 5 process of Hanisch as acknowledged by the
6 so would require analysis of avariety of 6 '097 patent.”
7 factors? 7 Do you see that?
8 MR. SCHENKER: Objection, 8 A Whichline? Which
9 form, callsfor undue speculation. 9 paragraph?
10 A A fewfactors, not abig 10 Q  That'sparagraph 47. And
11 variety. 11 it'sthe last sentence of the paragraph.
12 Q  Morethan one? 12 A Okay. Yes. Almost no
13 A It would be more than one 13 hydrogen fluoride is produced during the
14 and devising ametric. | just popped out 14 drying process.
15 of my head, pH. 15 Q  Soif I'munderstanding your
16 Q Right. Understood. 16 testimony correctly, if lower temperature
17 So | suppose by the 17 just slows the reaction down, how do you
18 reasoning in your declaration, hydrolysis 18 know that almost no hydrogen fluoride
19 of hexafluorophosphate at 80 degrees 19 would be produced below this 80 degrees
20 Celsius should also be slower than at 20 Celsius number?
21 70 degrees Celsius. Do | have that 21 MR. SCHENKER: Objection,
22 right? 22 form.
23 MR. SCHENKER: Objection, 23 A Wadll, amost noisavague
24 vague. 24 number, isindefinite. If you're
25 A At80versus 70? What 25 producing -- if you're going below
Page 151 Page 153
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 temperatures did you just say? 2 80 degrees, then you've apparently got
3 Q Yes 80versus70. 3 the reaction to a point where the amount
4 A 70will besower. 4 of HF that is being generated is -- does
5 Q Andthenitwould bethe 5 not have consequence to your equipment,
6 inverse? 6 your personnel or your other processes.
7 A Yes 7 And that would be my
8 Q  Understood. 8 definition of almost no. You are going
9 So 60 would be slower than 9 to generate some hydrogen fluoride. But
10 707 10 it'sgoing to be in small quantities.
117 A Yes 11 And without alittle bit of
12 Q I haveitright now. 12 experimentation, you don't know exactly
13 A Good. Just remember that 13 what that number is.

14 when you're making your hard-boiled eggs.
15 Q Sol guesskind of bailing

16 this down, the lower the temperature

17 goes, the slower the reaction should be;

18 right?

19 A

20 forehead.
21 Q  Thankyou.

22 You also state in

23 paragraph 47 of your declaration that "By
24 teaching drying at temperatures below

25 100 degrees Celsius, in particular below

Y ou got agold star on your

14 Q  Sowhy did you choosethe
15 phrase, aimost no, in this declaration?

16 MR. SCHENKER: Objection,
17 form.
18 A Wadl, I'mjust checking to

19 seeif that amost no came from

20 Exhibit 1004, Hanisch. But it didn't.

21 It came out of me. If you wereforming

22 dignificant amounts of HF, you would have
23 alot of other complicationsto your

24 equipment, to your -- it would be

25 detrimental to your equipment if you were
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Page 154 Page 156
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 generating alot of hydrogen fluoride. 2 MR. SCHENKER: Objection,
3 If you had slowed that processto avery, 3 form.
4 very low amount of hydrogen fluoride 4 A In aclosed container or
5 being generated, then you're basically 5 even out here in the atmosphere, yes. It
6 safe to operate because below 80 degrees 6 depends on pressure. If you have high
7 C, thereaction isso dow that it's 7 pressure or you'rein avessel and you're
8 producing, again -- the weasel words -- 8 generating alot of pressurein there,
9 amost no hydrogen fluoride. 9 your evaporation rate is going to be
10 Q  Sol supposeexercising my 10 slower.
11 gold star. 11 So you got a chamber that's
12 If the lower the temperature 12 got some -- and you're pulling a vacuum
13 goes, the slower the reaction, why would 13 out of thischamber. Soyou'reat a
14 aPOSITA believe that they need to stay 14 lower pressure anyway. So evaporation's
15 at this 80 degrees Celsius number? Why 15 going to proceed at a decent rate.
16 wouldn't they just keep going lower and 16 So pressure is one of the
17 lower and lower? 17 variables that you could be -- you could
18 MR. SCHENKER: Objection, 18 plug concentrations into the Arrhenius
19  form, mischaracterizes testimony. 19 equation, or you could put in partial
20 A A coupleof reasons. One, 20 pressures. You could put in pressure,
21 going lower and lower probably 21 pressure of O2, pressure of this,
22 wouldn't -- you're bouncing the need to 22 pressure of that. Andif | were holding
23 evaporate and dry in your pre-drying. 23 my pressures low, then the evaporation
24 Y ou're balancing the need to get that 24 rate could be high. If I'm having high
25 donein atimely basiswith need not to 25 pressure, then I'm inhibiting
Page 155 Page 157
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 corrode the daylights out of everything 2 evaporation.
3 by forming HF. So I've got my HF under 3 Q  Thespeed of evaporation of
4 control at acertain rate below 80s. But 4 any absorbed amount of water in the
5 if I go way below 80 degrees, it's going 5 battery would also depend on this
6 totake--if | goto 60 degrees, my time 6 pressure we've been talking about; right?
7 of pre-drying is going to be four times 7 MR. SCHENKER: Objection,
8 longer, 80 to 70 to 60. 8 form, vague.
9 Q Soyoud effectively be 9 A Speed of evaporation of ?
10 balancing the sort of temperature with 10 Q  Of any absorbed amount of
11 the evaporation of the solvents, 11 water in the battery.
12 effectively? 12 A  Thisgetsalittle bit more
13 MR. SCHENKER: Objection to 13 complex because water -- water will do a
14  form. 14 couple of things here. Water might
15 A Theevaporation of the 15 adsorb, it might react, and it might just

16 solvents, which you want, and not forming
17 so much HF, stuff that you don't want.

18 So you're basically finding a sweet spot

19 where you can get your pre-drying in a

20 reasonable amount of time without

21 producing too much HF that's affecting

22 your equipment and processes.

23 Q  The speed of the evaporation

24 of electrolyte solvents depends on

25 pressure; right?

16 dissolve. Water will dissolve in these
17 organic solvents. But water would then
18 be reacting with the L1PF6.

19 So water's playing afew

20 roleshere. Andit'salmost likeyou

21 haveto break out the different reactions
22 that are taking place. But the dominant
23 ones are water reacting with L1PF6 to
24 form HF and how fast isthe rest of the
25 solvents, how fast are they evaporating?
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Page 158 Page 160
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 You cannot stop -- since you have some 2 specification must provide a numerical
3 water vapor, the only way to stop that or 3 measurement for what it considersto be
4 dow itisto removethewater. And 4 almost no hydrogen fluoride?
5 that's one of the reasons they're pulling 5 MR. SCHENKER: Objection,
6 thevacuum al thetime. 6 form.
7 Q  Sopressurewould have some 7 A | think -- no. | know that
8 impact? 8 if you make a statement like this, you
9 A  Itwould have someimpact. 9 haveto have some way of quantifying it.
10 Q  Justtofinish my thought, 10 If you're saying that, okay, we're
11 it's dependent on alot of other factors, 11 choosing this temperature because almost
12 though? 12 no hydrogen fluoride is produced, but how
13 MR. SCHENKER: Objection, 13 do we come to that conclusion? We had to
14  form. 14 have somewhere done -- you know, you
15 A Yes 15 can't have undue experimentation, blah,
16 MR. SCHENKER: Counsd, 16 blah, blah, on your claims. But someone
17  wevegone for about an hour now. 17 somewhere developing the system had to
18 Canwetake abreak? 18 have measured something, whether it was
19 MR. WALLER: Wecantakea 19 pH or whatever, had to measure something
20  break. 20 about the rate at which hydrogen fluoride
21 THE VIDEOGRAPHER: Off the 21 isproduced.
22 record at 15:90, ending Media Unit 22 But if you then developed
23  No.3. 23 your system and say, okay, you know, at
24 (A short recess was taken.) 24 thistemperature, almost no hydrogen
25 THE VIDEOGRAPHER: Off the 25 fluorideis produced. And aPOSITA
Page 159 Page 161
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 record at 15:32, beginning Media Unit 2 understood why the POSITA wouldn't have
3 No.4 3 to redo the experimentation. Unlessthe
4 Q  Welcome back, Dr. van 4 system size and everything else changed,
5 Schakwijk. 5 the POSITA would -- you know, could
6 Asl've asked the last 6 understand it. But if you just told me
7 couple of breaks, | want to inquire, did 7 amost no hydrogen fluoride is produced,
8 you speak with anybody about the contents 8 that's not adefinite term. You don't
9 of your testimony so far today? 9 have reasonable certainty without at
10 A No 10 least some measurement.
11 Q I wanttodirectyouto 11 Q  Areyouaware of methodsfor
12 paragraph 69 of your declaration. Let me 12 measuring hydrogen fluoride gas?
13 know when you're there. 13 MR. SCHENKER: Objection,
14 A Okay. 14 form.
15 Q  Soyou providethe opinion 15 A Agan,youdon'tdoit by
16 herethat the scope of the limitation, 16 collectingthegas. You do it by

17 amost no hydrogen fluoride is produced,
18 isnot clear with reasonable certainty to
19 aPOSITA because a POSITA would not
20 understand when almost no hydrogen

21 fluorideis produced; isthat correct?
22 A That'swhat it sayshere.
23 Q Isityour understanding

24 that for the claim language, almost no
25 hydrogen fluoride to be definite, the

17 bubbling the gas through water and

18 watching the changein pH.

19 Q Andthat'samethod for

20 measuring hydrogen fluoride gas?

21 A Yeah. And thereason for

22 that, yes, is because you don't want to
23 say | smell it, oh, now I'm dead, or you
24 don't want to say, oh, | corroded all of
25 my equipment, let's start over, let's
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Page 162 Page 164
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 bubble something through when we're 2 hydrogen fluoride. And that goes back
3 characterizing our design, and we find, 3 older than me.
4 okay, if | go down to 60 degrees, then 4 Q Right.
5 I've got like one bubble coming through, 5 Do you know whether hydrogen
6 one bubble coming through, one bubble 6 fluoride hasan odor? Doesit stink?
7 coming through and almost none, whereas 7 A | wouldn't want to try. I'm
8 if I'm at 100 degrees, I'm seeing bubble, 8 dead, yeah, it stunk. | don't know if it
9 bubble, bubble, and my pH is changing 9 hasan odor. And that'swhy its
10 quickly. 10 detection and the care to not generate it
11 Q  How long hasthis method of 11 inthe open is part of the safety
12 measurement been known in the art? 12 protocolsfor it. So I'm surethat there
13 MR. SCHENKER: Objection to 13 areadll sorts. There's probably OSHA
14  form. 14 documents about it for sure.
15 A For alot of reactive gases, 15 Q  Butyoudon't know anything
16 like not just hydrogen fluoride, but 16 about sort of the odor of hydrogen
17 hydrogen chloride, whichisalso a 17 fluoride or the detection by odor or
18 hydrochloric acid, isactually a 18 anything to that?
19 dissolved gas or various other materials 19 MR. SCHENKER: Objection.
20 that you don't want to touch, having them 20 A I'm sure it's not done by
21 go through and affect pH isavery 21 odor.
22 common -- predates my being a scientist. 22 Q  Understood.
23 Q  Soovertenyears, over 20 23 In Hanisch, what components
24 years? I'mtrying to be flattering. 24 would you expect to see evaporated in the
25 A Yeah. It'sbeenaround for 25 pre-dryer phase?
Page 163 Page 165
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 alongtime. 2 MR. SCHENKER: Objection,
3 Q Soover20years? 3 form, vague.
4 A Easily, yes. 4 A | would like to see the
5 Q Youtestified earlier that 5 electrolyte, the solvents of the
6 hydrogen fluoride is quite hazardous; 6 electrolyte come off. If just the
7 correct? 7 solvents were coming off, that would
8 MR. SCHENKER: Objection, 8 leave the LiPF6 behind. And that LiPF6
9 form. 9 would be crystal, and it would be like
10 A  Very corrosive, very toxic. 10 salt crystals and present in whatever the
11 Q  Areyouaware of whether 11 dried materid is.
12 there are standard limits for human 12 So when it becomes an
13 exposure to hydrogen fluoride? 13 active -- inactivated, you still got the
14 MR. SCHENKER: Objection. 14 salt of the LiPF6. But the materia's
15 A  Thereare. | don't know 15 inactivated because there's no way of
16 them offhand. But they're published, and 16 making those lithium-ions move because
17 they exist. And they would probably be 17 there'sno solvent anymore. You
18 posted at any company that would either 18 evaporated that off. But you got the
19 use them or generate them. 19 LiPF6 salt and your electrode materials,
20 Q Doyou haveany sense of how 20 your anode and your cathode.

21 long those have been around?

22 A Alotlonger than 20 years
23 because one of the uses of hydrogen
24 fluorideisto etch glass, so that people
25 who do etching of glass have used

21 At some point, those are

22 separated from each other. They can
23 surviveif it'sdry. They can survive

24 the classifiers. But then they're going
25 to get to the big oven. And that's where
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Page 166 Page 168
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 they're going to decompose. 2 MR. SCHENKER: Objection,
3 Q Youtedtified earlier about 3 vague, lacks foundation.
4 certain volatile componentsin a 4 A It could. But you would
5 lithium-ion battery; correct? 5 also want to take precautions to keep it
6 MR. SCHENKER: Objection, 6 from ruining your pump.
7 vague. 7 Q  What sort of precautions
8 A Yes 8 would you need to take?
9 Q Andyou testified earlier 9 A Youwouldputitinline
10 about the speed of evaporation of certain 10 trap with, say, liquid nitrogen, so that
11 components, depending partially on 11 the HF coming across would just be
12 pressure; correct? 12 condensed into aliquid form. And then
13 MR. SCHENKER: Objection. 13 you could valve shut that off and dispose
14 A Partially on pressure. 14 of it.
15 Q  Would the speed of 15 But that way, HF is not
16 evaporation of these sort of volatile 16 going through the pump and ruining your
17 components also depend on the pressure? 17 valuable and expensive components. And
18 MR. SCHENKER: Objection, 18 that'scommon. That's not rocket
19  vague, lacks foundation. 19 science. People are using these kind of
20 A  Theydo. Andthatisone 20 vapor trapsfor alot of things,
21 reason you use areduced pressure. |f 21 including in some of the patents here
22 you're on areduced pressure, things will 22 where they're recovering the solvents.
23 want to evaporate because there's a place 23 They're condensing them.
24 for them to gofill. 24 Q Doyouhaveanexamplein
25 Q Ifthedrying were carried 25 any one of the patents?
Page 167 Page 169
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 out under avacuum, would you need to 2 MR. SCHENKER: Objection.
3 have a pump to maintain that vacuum? 3 A Fgurel
4 MR. SCHENKER: Objection, 4 Q  Of Hanisch?
5 vague, lack of foundation. 5 A Condenser. Totheright of
6 A  Dependson your setup of 6 No. 28, you got the condenser where the
7 whether you're doing it in one chamber or 7 electrolyte components, the solvents are
8 two chambers or three chambers. But if 8 coming off during the pre-dryer. And
9 you'rejust doing it with one chamber, no 9 then you're going to condense the organic
10 extralocks, rotary locks or anything 10 solventswhich are -- have value and can
11 likethat, you just did it all in one 11 berecycled.
12 chamber. Pulling that extreme vacuum 12 Q Andthat'slabeled 34in
13 would be time and -- time consuming, 13 Figure 1; correct?
14 energy consuming and, therefore, by 14 A  Yes Condenser.
15 extension, money consuming. 15 Q Doyou havean opinion
16 Q  Understood. 16 regarding whether Hanisch performs drying
17 But to draw the vacuum, you 17 during comminution?
18 would need a pump? 18 MR. SCHENKER: Objection,
19 A Youwould need avacuum 19  vague, outside the scope.
20 pump. 20 A | don't have an opinion on
21 Q If hydrogen fluoride were 21 that. | don't think | opined onit. It
22 produced during drying, this sort of 22 islikely that during the comminution
23 vacuum would effectively remove the 23 that you would be generating some gases,
24 hydrogen fluoride from the dryer; 24 and maybe you would have -- you could
25 correct? 25 recover some solvents then. And that
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Page 170 Page 172
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 might be done through the other condenser 2 Q Soinyour opinion, hasthe
3 that they have in here labeled as No. 20. 3 material in Hanisch been dried
4 Q  Soyouthinkit'spossible 4 sufficiently long that it's been
5 that Hanisch could be drawing during the 5 inactivated?
6 comminution stage? 6 A Wadl, Hanisch saysthat it
7 A Youve created amaterial 7 dries something to an extent that it has
8 with alot of surface areas. So there'd 8 beeninactivated. Now, there's a couple
9 bealot of opportunity for evaporation, 9 of componentsthere. There'sthe
10 yeah. So they would probably see some of 10 temperature, which they've decided is
11 the solvents coming off at that point, 11 80 degrees or less, and thetime. If
12 probably. It'sjust my understanding of, 12 they noticed they have dry material
13 you know, you've got a solid battery, now 13 coming out, then they say, okay, my
14 you ground it up, you have alot of 14 conveyor belt isgoing at the right
15 surface areasto your materials. And 15 speed. If stuff's coming through moist
16 some of them are wet. 16 or wet or clumpy, then maybe stuff's
17 So some stuff's going to 17 going through the pre-dryer too fast.
18 evaporate and probably be caught in the 18 And they would have to slow the conveyor
19 Condenser 20. So there's acondenser 19 belt down, leave alonger residence time
20 here, condenser here, condenser after 20 inthe pre-dryer.
21 comminution and a condenser after 21 But they have ways of
22 pre-dry. 22 characterizing the material asdry. One
23 Q Inyour opinion, if materia 23 of the things that |'ve seen was they
24 was described as dry, does that 24 were measuring the -- what was it? -- the
25 necessarily mean al of the volatile 25 volatile organics -- the percentage of
Page 171 Page 173
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 electrolyte solvents, i.e., the bulk 2 volatile organicsin the pre-dryer
3 liquid components of the electrolytes, 3 chamber; in other words, have we got it

has been removed?
MR. SCHENKER: Objection,
vague, lacks foundation.
A Glad you used the word,
liquid. Yes. All of the bulk liquid
9 would beremoved. Again, you might still
10 have some solvent molecules that adsorbed
11 onto asurface. But that's almost like
12 another phase. Liquid, for it to be dry,
13 theliquid hasto leave.
14 It's okay for you to say
15 you're done.
16 Q I'mgettingclose. I'm
17 thinking about it.
18 A  Okay.
19 Q Soifalof theliquid has
20 been removed, would that also mean that
21 all of the volatile electrolyte solvents
22 had been removed?
23 A All of thevolatile, yeah,
24 minus the adsorbed stuff. But, yeah, al
25 of the volatile liquid has been removed.

4

~N O Ol

oo

4 down until there'sless than three or
5 preferably two or one and a half percent
6 of volatile organics left. So they do
7 have some metrics for deciding that
8 thingsaredry. But they've evaporated
9 off dl theliquid, essentialy.
10 Q Letmedirectyouto
11 paragraph 14 of your declaration.
12 A Yesgdr.
13  Q  Onthevery last line of
14 this, you say, "Methods for processing
15 dry electrochemically inactive
16 materials."
17 Doesdry and
18 electrochemically inactive mean the same
19 thing to you or different things?
20 A In this context, they mean
21 thesamething. If the materia isdry,
22 evenif it'sgot the LiPF6 salt onit,
23 there's no way for theions -- the
24 lithium-ions to move about because
25 there's no solvent thereto carry.
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Page 174 Page 176
1 DR. WALTER VAN SCHALKWIJK 1 DR. WALTER VAN SCHALKWIJK
2 There'sno liquid solvent there to carry 2 No. 4
3 theionsback and forth. Soit's 3 (A short recess was taken.)
4 electrochemically inactive. If you've 4 THE VIDEOGRAPHER: Onthe
5 got thisto adryness like that, no 5 record at 16:04, beginning Media Unit
6 electric chemical reaction can occur 6 No.5.
7 because no ion movement can occur. 7 Q  Welcomeback, Dr. van
8 Does that answer your 8 Schalkwijk. | only have acouple of more
9 question? 9 questions for you.
10 Q Ithinkso. 10 Thefirst oneis, aswith
11 To asimilar point, | want 11 the other breaks, have you discussed the
12 to direct you to the next paragraph here. 12 content of your testimony at all during
13 Y ou used the phrase, "Fully 13 the break?
14 dried to the point of inactivation," and 14 A No. | wasaoneinthe
15 "fully dry with no liquid electrolyte." 15 bathroom.
16 Y ou used thefirst phrase in 16 Q  Wediscussed alittle hit
17 thethird line and that second phrase in 17 earlier in the day, the potential for
18 thelast line. Let me know when you're 18 oxidization of copper and the
19 caught up with me. 19 decomposition of copper. Do you remember
20 A I'm caught up with you. 20 that discussion?
21 Q Do thesephrases mean the 21 A Yes
22 samething to you? 22 Q Isitpossibleto completely
23 A Yes 23 prevent copper oxidization?
24 Q Andwhyisthat? 24 MR. SCHENKER: Objection,
25 A Wadl,inthe case of fully 25  vague.
Page 175 Page 177
1 DR. WALTER VAN SCHALKWIJK 1
2 dried to the point of inactivation, 2 A No
3 there'sno liquid electrolyte to carry 3 MR. WALLER: That'sal |
4 theions around in an electrochemical 4  have
5 reaction. So that'sinactive. 5 THE VIDEOGRAPHER: Anything,
6 But at the end where it says 6 counsel?
7 "dry cell fragments are properly 7 MR. SCHENKER: No re-direct.
8 understood as fully dry with no liquid 8 THE VIDEOGRAPHER: This
9 electrolyte," so, in other words, those 9  concludes today's testimony given by
10 arealso described asfully dry. There's 10 Walter van Schalkwijk as stipul ated
11 no liquid. And again, there'sno liquid 11 by dl parties. Thetotal number of
12 to carry ion movement. So it'sinactive. 12 mediaunits used was five and will be
13 Y ou have afurrowed brow. 13  retained by Veritext Legal Solutions.
14 Q | dothat sometimes. 14  Off therecord at 16:05.
15 Whether it'sindicative of anything or 15 (Time noted: 4:05 p.m.)
16 not, isthe question. 16
17 MR. WALLER: Maybe aquick 17
18  ten-minute break. I'm through at 18
19 least the planned portion of this. 19
20  I'll look through a few things. And 20
21 | may wrap up after that. Let's 21
22 adjourn for ten minutes and see where 22
23  weare 23
24 THE VIDEOGRAPHER: Off the 24
25 record at 15:57, ending Media Unit 25
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1 1 Veritext Legal Solutions
1100 Superior Ave
2 INDEX 2 Suite 1820
3 Cleveland, Ohio 44114
3 Phone: 216-523-1313
4 EXAMINATION 4
June 13, 2025
5 EXAMINATION g e
6 Mr. Waller 5 To: JOSEF B. SCHENKER, ESQ.
6
7 Case Name: Ascend Elements, Inc. v. Duesenfeld GMBH
7
g Veritext Reference Number: 7405212
8
10 Witness: Dr. Walter van Schalkwijk Deposition Date: 6/6/2025
9
11 10 Dear Sir/Madam:
11
12 Enclosed please find a deposition transcript. Please have the witness
13 12
14 " review the transcript and note any changes or corrections on the
15 u included errata sheet, indicating the page, line number, change, and
16 the reason for the change. Have the witness' signature notarized and
15
17 forward the completed page(s) back to us at the Production address
18 16 shown
19 17 above, or email to production-midwest@veritext.com.
18
20 " If the erratais not returned within thirty days of your receipt of
21 this letter, the reading and signing will be deemed waived.
22 20
21 Sincerely,
23 22 Production D
epartment
24 23
24
25 25 NO NOTARY REQUIRED IN CA
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1 DEPOSITION REVIEW
1 CERTIFICATION OF WITNESS
2 CERTIFICATION 2
3 ASSIGNMENT REFERENCE NO: 7405212
4 3 CASE NAME: Ascend Elements, Inc. v. Duesenfeld GMBH
DATE OF DEPOSITION: 6/6/2025
4 WITNESS NAME: Dr. Walter van Schalkwijk
5 I, ANTHONY.GI ARRO, a Shorthand Reporter | & | dmcewith th Rules of Givi
6 anda Notary Public, do hereby Certlfy that Procedure, | have read the entire transcript of
7 the foregoing witness, DR. WALTER VAN e e e o the etmony
8 SCHALKWIJK, was duly sworn on the date as transcribed by the court reporter.
- . 8
9 indicated, and that the foregoing, to the
10 best of my ability, isatrue and accurate 9 Date Dr. Walter van Schalkwijk
P . 10 Sworn to and subscribed before me, a
11 transcri ptl on Of my aenOgraphl C notes. Notary Public in and for the State and County,
12 | further Certify that | am not 11 the referenced witness did personally appear
. and acknowledge that:
13 employed by nor related to any party to this 12
14 aCtI on They have read the transcript;
15 ' 13 They signed the foregoing Sworn
Statement; and
16 14 Their execution of this Statement is of
17 their free act and deed.
15
| have affixed my name and official seal
16
18 ANITHUNY UOIARRKU this day of 20
19 17
20 18 Notary Public
19
21 Commission Expiration Date
22 20
21
23 2
24 23
24
25 25
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1 DEPOSITION REVIEW
CERTIFICATION OF WITNESS

ASSIGNMENT REFERENCE NO: 7405212
3 CASE NAME: Ascend Elements, Inc. v. Duesenfeld GMBH
DATE OF DEPOSITION: 6/6/2025
4 WITNESS NAME: Dr. Walter van Schalkwijk
5 In accordance with the Rules of Civil
Procedure, | have read the entire transcript of
6 my testimony or it has been read to me.
7 | have listed my changes on the attached
Errata Sheet, listing page and line numbers as
8 well asthe reason(s) for the change(s).
9 | request that these changes be entered
as part of the record of my testimony.
10
| have executed the Errata Sheet, as well
11 asthis Certificate, and request and authorize
that both be appended to the transcript of my
12 testimony and be incorporated therein.
13
Date Dr. Walter van Schalkwijk
14

Sworn to and subscribed before me, a
15 Notary Public in and for the State and County,
the referenced witness did personally appear
16 and acknowledge that:
17 They have read the transcript;
They have listed all of their corrections

18 in the appended Errata Sheet;

They signed the foregoing Sworn
19 Statement; and

Their execution of this Statement is of
20 their free act and deed.
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access

controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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