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James Ritter , Ph.D.; April 30, 2026

1 APPEARANCES 1 THE VIDEOGRAPHER: Good morning.
g FO?E,ngggsli IP’;‘—|CI:I:LIPS, ESO. 2 Weregoing on record at 9:02. Today's dateis April
SPENCER FANE 3 30th, 2026. ThisisMedial of the video-recorded
4 3040 Post Oak Boulevard 4 deposition of James Ritter. Ms. Court Reporter,
5 a‘(‘)'ltj‘;ii?g oxas 77058 5 please swear in the witness.
Email: jphillips@spencerfane.com 6 JAMESRITTER, PH.D.,
6 7 having been first duly sworn, testified as follows:
, FOR CASALE SA.: 8 EXAMINATION
CHASE COLLARD, ESQ. 9 Q. (BY MR. COLLARD) Good morning.
8  DORSEY & WHITNEY 10 Dr. Ritter, correct?
o o evataSies 11 A Yes . _
Denver, Colorado 80202 12 Q. Okay. Good morning, Dr. Ritter. My name
1(1) AI_Esglalijl F:e gﬂseg\il .iucki@dorseywhitney-com 13 isCase Collard. I'mwith Dorsey & Whitney, and |
12 Ray Burch e, Vi deographer 14 repr&_eent Casale. | am going to be asking you some
Kyril Talanov 15 questionstoday. And beforewereally getintoit, |
13 16 just want to go over a couple of background issues.
1‘5‘ 17 Oneisif | ask you aquestion and you
16 18 don't understand it, will you please ask meto
17 19 clarify or re-ask my question?
13 20 A. Yes
20 21 Q. Okay. And then that's another issue. You
21 22 need to answer any of my questions orally so that --
§§ 23 rather than just with head nods so that our court
on 24 reporter can take down your response.
25 25 Will that be okay?
Page 2 Page 4
1 INDEX 1 A. Yes.
2 PAGE 2 Q. Sohaveyou had your deposition taken
3 JAMES R_ITTER, PH.D. 3 before?
4 Examination by Mr. Collard ...........ccccoeueeee. 4
5 4 A. Yes
6 EXHIBITS 5 Q. How many times?
7 6  A. Approximately, | think it's about four
8 NUMBER - DESCRIPTION PAGE 7 times.
9 gﬂ:g::% Eitrlﬂgglum Vitae 1 23 8 Q. Fourti me§? When was the mgst recent?
10 Exhibit3  Report 24 9 A. Probably just after COVID or just before.
Exhibit4  '168 Patent 28 10 That timeframe. It'sbeen afew years.
11 Exhibit5 IFA Presentation Slides 87 11 Q. About five years ago?
Bxhibit6  Declardlionof MinaChing 96 12 A. Ish. I didn't-- I didn't look at my
12 Exhibit7  Lako Paper 101 13 record
Exhibit8  Patent - Price 119 ) .
13 Exhibitd Patent - Rytter 126 14 Q. That'sfine.
Exhibit 10  Patent - Fjellhaug 144 15 For all of those depositions, were
14 16 thosein -- for work as an expert witness?
15 17 A. Yes
h 18 Q Yes?
18 19 And then is there any reason that you
19 20 can't give, you know, your full and complete,
20 21 truthful testimony today?
% 22 A. There's no reason.
P 23 Q. Allright. And areyou taking any
24 24 medications that might affect your testimony today?
25 25 A. No.
Page 3 Page 5
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James Ritter , Ph.D.; April 30, 2026

1 Q. Andif you need abreak, that'sfine. Just 1 Do you have arange? Do you know if
2 let me know, and we can go off the record. Well all 2 it'smore than 50,000 that you've billed on this?
3 need to agree to do that, but | just -- answer any 3 A. 1don't think it's more than 50,000.
4 pending question, and then let's take a break after 4 Q. Okay. All right. And thenyou have
5 that. Soif at the end of one of your answers you 5 something in front of you. | want to talk about
6 want to take a break, that would be agreat time to 6 what -- what do you have herein front of you?
7 mention that, okay? 7 A. lIt'safolder with my declaration and
8  A. | understand. 8 severa -- what do we call them -- exhibits.
9 Q. Okay. Did -- who wrote your expert report 9 Q. Yeah.
10 inthismatter? Did you writeit? 10 A. That'sit.
11 A. ldid 11 Q. Okay. Andwe're going to mark some
12 Q. Okay. Didyou, you know, start with a 12 exhibits here today because we need to do that for
13 blank page and then, you know, start writing, or did 13 therecord. So, for example, your declaration isa
14 you get atemplate from your counsel? Did you draft 14 good example. I'm going to mark it as an exhibit.
15 the entire thing start to finish, or was there -- 15 I'm going to hand you a copy. | don't careif you
16 were there other draftersinvolved? 16 usethe copy that | hand you or you use the copy
17  A. Theformer. There were some parts that 17 that'sin your notebook, but | want to be clear that
18 were drafted, | drafted some parts, and there were 18 if I'm asking you about your declaration and you
19 iterations. 19 think there's something different about the copy you
20 Q. Okay. Theother partsthat were drafted, 20 have, we're going to be going off the copy that's
21 those were drafted by counsel and you reviewed them. 21 going to be -- that I'm going to mark here today,
22 Isthat fair? 22 okay? If something comes up, you think you're
23 A. Yes. They were mostly the legal sections. 23 missing a page or something, you need to call that
24 Q. Okay. 24 out.
25 A. Thelegal language parts. 25 Do you understand?
Page 6 Page 8
1 Q. And thenwereyou working with anybody else 1 A. lunderstand. | can adwaysturn tothe
2 sort of on -- on your end of the thing, a graduate 2 other one.
3 student at University of South Carolina or something 3 Q. I'mnot trying to say you can't use your
4 likethat, or were you the -- the only non-attorney 4 notebook. | just wanted to be clear we have to be a
5 expert that was working on the report? 5 little careful since we're making arecord.
6 A. Iwasaone 6 What did you do to prepare for today's
7 Q. Okay. And then how much time do you think 7 deposition?
8 you spent on your -- your expert report? 8 A. Considerable reviewing of the exhibits.
9  A. It'sbeen many hours. | think the 9 Q. Reviewing of your declaration?
10 declaration isdated July of last year, and then 10 A. Yeah, that's one of the exhibits.
11 there was along pause until recently. 11 Q. Yes. Sodoyou -- | think I've already
12 Q. Uh-huh. 12 doneit. Do you understand what | mean if | call it
13 A. Andl don't recall, but it's been, | don't 13 your report, if | call your declaration your report?
14 know, 50 hours. 14 A. Yes. That would befine.
15 Q. Okay. 15 Q. It'sokay if | use those interchangeably?
16 A. | don't know. 16 A. Yes
17 Q. Andthenwhat isyour hourly ratein this 17 Q. If wedoalittle of thisearly in the
18 matter? 18 deposition, sometimes things go alittle more
19  A. $450 per hour. 19 smoothly.
20 Q. 450. Do you know approximately how much 20 And then what other exhibits other
21 you havebilled in total in this matter up until now? 21 than your declaration or report did you review?
22 A. No, I don't keep track. | work on several 22 A. For this deposition?
23 different projects where | have to hill people and 23 Q. Yeah
24 fill out invoices, and it becomes ablur. 24 A. | think just one other patent. | pretty
25 Q. That'sfine. 25 much focused on the exhibits.
Page 7 Page 9
3 (Pages6 - 9)
Veritext Lega Solutions
Calendar-CO@veritext.com 303-988-84 Fatent Owner  Casale SA

Exhibit 2008 Page 3



James Ritter , Ph.D.; April 30, 2026

1 Q. I'msorry. Maybe my question wasn't clear. | 1 your declaration isintroduced. That's what | want
2 Other than your declaration itself, 2 tolook at, isPage 12 of the petition. It'sat the
3 what other exhibits did you review? 3 bottom.
4 A. There's seven of them labeled. Would you 4 Do you see where it says --
5 likethe numbers? 5 A. Section5?
6 Q. Sure. 6 Q. Uh-huh, yeah.
7 A. | don't know if -- they are not in order. 7 A. Challenge claims--
8 Q. That'sokay. 8 Q. Itsaysthat "This petition is accompanied
9 A. 1001, 1006, 1008, 1012, 1010, 1011, and 9 by the declaration of Dr. James Ritter, an expert in
10 1009, | believe. Yes. 10 the processes and systems for syngas production with
11 Q. Okay. And then you said there's one that 11 over 42 years of experiencein theindustry.”
12 wasn't an exhibit. What isthat one that you 12 What -- thisword "industry," what
13 reviewed? 13 word -- what does that industry refer to? Do you
14 A. Taria Wadll, it's Exhibit 107. Sorry. 14 know? What industry?
15 1007. 15 A. Processes and systems for syngas
16 Q. Allright. And | don't know those numbers | 16 production, that industry.
17 perfectly. I'mgoing to ask is one of thosethe'168 | 17 Q. Soyou've been working in the syngas
18 patent, the patent at issue in this matter? 18 production industry for 42 years?
19 A. 1001 isthe patent. 19 A. No.
20 Q. And did you meet with people to get 20 Q. Okay. Can you help me understand -- you
21 prepared? 21 just -- | don't understand those two answers. |
22 A. Yes 22 asked you what industry, you said processes and
23 Q. Who did you meet with? 23 systemsfor syngas production, and | said, "Soisit
24 A. Jeff Andrews, and | forget your -- 24 the syngas production industry," and you said no.
25 MR. PHILLIPS: Jeff Phillips. The 25 So can you help me understand what
Page 10 Page 12
1 Jeffs. 1 industry thisrefersto?
2 A. AndKyril. 2 A. Processes and systems for syngas
3 Q. (BY MR. COLLARD) Anybody else? 3 production. | have experience in that industry.
4 A. No. 4 Q. Okay. But not -- let me ask it thisway.
5 Q. And about how long did you guys meet? 5 How much experience do you havein
6 A. Onand off for afew weeks. 6 syngas production?
7 Q. Tota time, what do you think? 7 A. Onand off, over 42 years. I've been very
8 A. 10 hours. 8 familiar with the processes and syngas production.
9 Q. Allright. | want to turn alittle bit to 9 Q. Okay. You seem to be making adistinction
10 your background. 10 between the processes and systems for syngas
11 Areyou an expert in processes and 11 production and then the syngas production industry.
12 systemsfor syngas production? 12 Can you explain what that distinction
13 A. Yes 13 isinyour head, if any?
14 Q. Okay. Andin some of the materials, it 14 A. Yes. | have never worked in thisindustry.
15 saysyou have 42 years -- well, you know, let's just 15 | have done research and evaluations of the
16 look at it. There'sno reason to -- I'm going to go 16 technologiesin thisindustry. So I'm distinguishing
17 ahead and mark the petition as Exhibit 1. 17 between -- except maybe as a consultant. | guess
18 (Exhibit 1 marked) 18 that's considered work. But I've never been employed
19 Q. (BY MR. COLLARD) Do you have acopy of the | 19 by acompany except as a consultant for some of these
20 petition in your notebook? 20 processes.
21 MR. COLLARD: Do you want a copy? 21 Q. Okay. Which companies have employed you as
22 MR. PHILLIPS: I'll just make apile 22 aconsultant for these processes?
23 here. 23 A. That'sagood question. ExxonMobil, |
24 A. 1 donot. 24 think would be one of them.
25 Q. (BY MR.COLLARD) All right. On Page 12, 25 Q. Okay. What did you do for ExxonMobil?

Page 11
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James Ritter , Ph.D.; April 30, 2026

1 A. It was mostly associated with the hydrogen 1  A. Itwasonand off over many years maybein
2 purification steps. 2 thelate Nineties. Mostly in the early naughts.
3 Q. Any other companiesthat you did consulting| 3 Q. Sitting here today, do you recall any other
4 for on syngas production? 4 companies or entities that you've done consulting for
5 A. If | remember correctly, | think Department | 5 on syngas production?
6 of Energy. | was part of the group there. 6  A. Atthemoment, no. If it comesto me, I'l
7 Q. What did you work on for the Department of | 7 et you know.
8 Energy related to syngas production? 8 Q. Thank you.
9 A. That wasawhileago. | don't recall the 9 And then you talked alittle bit that
10 specifics, but it was related to thisindustry, if 10 you have never worked in thisindustry and where, you
11 you will. 11 know, your main employer was employing you to do
12 Q. Okay. Any other entities or companiesthat | 12 syngas production work.
13 you have consulted for related to the syngas 13 Isthat fair -- isthat afair
14 production industry? 14 characterization of your experience?
15 A. I'mtrying to remember. Most of the work 15  A. Correct. I've never been a process
16 I'vedonein thisareawaswell over 20 years ago 16 engineer -- | would call it a process engineer -- or
17 until recently, and I've consulted -- | think my CV | 17 working for acompany in their R&D group on syngas.
18 saysabout 40 companies. | haven't updated that part| 18 It'sall been related to my background as a Ph.D.
19 of itinalongtime. I'm well over 60 companies, 19 student and/or faculty member for the last 33, 34
20 and it becomes ablur at some point. 20 years.
21 Q. Dr. Ritter, that'sfine. It's not amemory 21 Q. Thank you.
22 test, but | do ask my questionsin acertain way and | 22 And, Dr. Ritter, that makes some sense
23 wemay look at your CV later and go through more | 23 because most of your career has been in academia; is
24 companies. | appreciate that you've listed them 24 that correct?
25 there. Part of thisisjust seeing sort of sitting 25  A. Except for four years at the Savannah River
Page 14 Page 16
1 heretoday to talk to you about, you know, which 1 National Lab.
2 experiences you've had in the syngas production 2 Q. That'swhat | wanted to talk about. Soyou
3 industry that, you know, were more recent or are 3 spent four years -- you -- in your CV, you call that
4 prominent in your mind or things like that. Again, 4 commercial experience.
5 if you don't remember, it'sfineto say "I don't 5 Doesthat really just mean
6 remember. | thinkit'sinmy CV." 6 non-academic experience, that you were in the kind of
7 Other than ExxonMobil and Department 7 commercial industry there, or what do you mean -- you
8 of Energy, just sitting here today, do you recall any | 8 know, strike that.
9 other companies or entities that you've consulted for | 9 Can | ask adifferent question?
10 related to syngas production? 10 A. Yes
11 A. Air Products & Chemicals. 11 Q. What do you mean by "commercial
12 Q. Okay. What did you do for them? 12 experience'?
13 A. Itwasall about replacing reformers with 13  A. | wasemployed by Westinghouse at the time,
14 absorption-enhanced reaction processes. 14 and except for not having to make a profit because we
15 Q. What time frame was that? 15 were-- at that time, it was afederal lab. Now it's
16 A. Air Products introduced some of that 16 anational lab. That was very much what | would call
17 technology in the late Nineties, and then we had 17 industrial experience. 1 did everything from bench
18 severa projects on similarly related -- whereit was | 18 to pilot to full-scale process design and devel opment
19 actually funding from DOE to look at that same 19 and safety to produce a product.
20 technology whereyou'rereplacing thereformerand | 20 Q. What was the product? | thought it was
21 the shift reactor and doing it in onevessel and also | 21 nuclear waste disposal.
22 separating out the CO2. 22 A. | wasgoing to tell you what this product
23 Q. I'msorry. My question was alittle 23 was. It'sanasty product. They were 10-foot
24 simpler. 24 diameter -- 10-foot tall, 2-foot diameter glasslogs
25 When did you do that work for them? 25 that were encased in stainless steel that was
Page 15 Page 17
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James Ritter , Ph.D.; April 30, 2026

1 hermetically sealed and that would last -- they would| 1 adsorption.
2 beradioactive for about 25,000 years. We did -- a 2 Isthat fair to say?
3 teamof us-- | camein late, if you will, for this 3 A. Yes
4 process, but there was a group of uswho did 4 Q. Allright. What is pressure swing
5 everything. 5 adsorption?
6 When | first got there, we discovered 6 (Reporter clarification.)
7 two safety issues, and they were aready building the| 7 A. It'sagas separation technique that uses
8 full-scaleplant. And so, we did alot of 8 solid porous adsorbents or materials that everybody's
9 bench-scale, pilot-scale testing to resolve these 9 familiar with -- like activated carbon or activated
10 safety issues. And | can say | did many, many hours| 10 charcoal, as an example -- that separates gases by
11 doing startup of the full-scale plant. | wastheir 11 virtue of the differences in the way gases adhere or
12 off-gas analyzer specidist, and it has been 12 adsorb to the surfaces. Different gases -- different
13 running -- | |eft therein '93, and it's been running 13 gases adsorb in different amounts, and we call that
14 ever since. They have produced thousands of these | 14 selectivity, the ratio of those amounts relative to
15 glasslogs. 15 thegasphase. And, hence, you can separate gases --
16 Q. Wadll, just to clarify for our purposes, 16 you adsorb at high pressure, you desorb at low
17 there was no ammonia production at this facility, 17 pressure, and it's pressure swing adsorption. So you
18 correct? 18 regenerate the adsorb.
19 A. Not correct. 19 Q. (BY MR. COLLARD) So how long have you
20 Q. Incorrect? 20 studied pressure swing adsorption?
21 A. Incorrect. 21 A. | wasintroduced toitin 1985. That was
22 Q. Okay. 22 thetopic of my Ph.D. dissertation.
23 A. It wasaccidentally produced asa 23 Q. That wasyour Ph.D. dissertation, and you
24 by-product in the reactions that were going on when | 24 successfully defended it?
25 we were processing new waste, and one of the safety| 25 A. It was one chapter or two chapters. |
Page 18 Page 20
1 issues because we were getting ammoniain the off-gas 1 wanted to call my Ph.D. dissertation Random Topicsin
2 was ammonium nitrate formation because they stored 2 Adsorption because | also worked on thermodynamics
3 thissludge wastein nitric -- or nitrated solutions 3 and other fundamental areas that were chaptersin my
4 that made the solutions anti-corrosive for the tanks. 4 dissertation.
5 Q. Okay. 5 Q. Oh, that'shelpful. But it wasall focused
6 A. Soindirectly, we had ammonia production. 6 on adsorption, and you are answering my specific
7 Not the kind of ammonia production where we're going 7 question about pressure swing adsorption?
8 tosdlit. 8 A. Yes, yes.
9 Q. That'sfine. 9 Q. Do you have peer-reviewed articleson
10 So there was no intentional anmonia 10 adsorption?
11 synthesisat thisfacility, correct? 11 A. Havel authored --
12 A. Correct. 12 Q. Uh-huh.
13 Q. And there was no intentional syngas 13 A. Many.
14 production at thisfacility, correct? 14 Q. Do you have patents on adsorption?
15 A. We had acomponent of the syngas being 15 A. Afew. Not many. A few.
16 produced also as a safety issue. 16 Q. Would it befair to say that working on
17 Q. But my question was: There was no 17 adsorption and, you know, random topics on adsorption
18 intentional syngas production at this facility? 18 isyour life'swork?
19 MR. PHILLIPS: Objection to form. 19 MR. PHILLIPS: Objection to form.
20 A. Therewas no intentional syngas production 20 A. No.
21 at thisfacility. 21 Q. (BY MR.COLLARD) Why not?
22 Q. (BY MR.COLLARD) Right. 22 A. Because asignificant fraction of my time
23 A. We had hydrogen production, however. 23 asachemical engineer, student, graduate student,
24 Q. Solooking through your CV, it seemslike 24 researcher at Savannah River, and as afaculty
25 thereisafocusin your work on pressure swing 25 member, asignificant fraction has been spent doing
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James Ritter , Ph.D.; April 30, 2026

1 things other than just adsorption, as you sort of put 1 ThisisExhibit 1004, the CV of Dr. Ritter. Sol
2 it. We'veworked in many different fieldsand have | 2 want you to have that copy, and then I'm actually --
3 worked with companies, like | was saying, that -- on| 3 I'm going to actually mark your report.
4 projectswe can't talk about. | can't publish. But, 4 (Exhibit 3 marked)
5 you know, it -- like my Ph.D., the gases we were 5 Q. (BY MR.COLLARD) All right. What | want
6 separating and | was doing for my master'swereal | 6 toask you about ison Pages 9 and 10 -- sorry -- 10
7 related to coal gasification instead of off-gas 7 and 11 of your report, of your declaration,
8 production, and you won't see apublication onthat. | 8 Paragraph 11.
9 If you can find some DOE reports that are about 9  A. Paragraph 11?
10 2inchesthick, my name'sall over them, andit'sall |10 Q. Yeah
11 about that. | wrote so many reports for Professor 11 A. I'mthere
12 Yang, who was my advisor. Soit'sthat kind of 12 Q. Allright. Soin Paragraph 11, you have
13 tangible experience that | have with these processes | 13 a-- you know, avery full CV. We just marked it as
14 associated with the '168 patent. 14 anexhibit. But in Paragraph 11 of your report, you
15 Q. That'sfine. 15 highlighted about 14 items.
16 Is there any technology area where you 16 Do you see where | am at Paragraph 117
17 would say that you have focused your work on more| 17 A. Yes. The bulleted items?
18 than adsorption? | know you've done lots of 18 Q. Yeah
19 different things, but have you focused on something | 19  A. Yes
20 more than you focused on adsorption? 20 Q. How did you choose those items from your CV
21 A. That's probably the majority of the work 21 to highlight in the body of your report?
22 I'vedone, certainly the mgjority of the 22 A. They were specifically related to hydrogen
23 publications. You'll see publications on hydrogen | 23 and ammonia-type processes and research | was doing.
24 storage materials. That was akin to adsorption. We | 24 Q. Areany of these items peer-reviewed
25 did work in magnetic drug targeting, all relatedto | 25 articles?
Page 22 Page 24
1 metal line (phonetic) adsorption. So that was all 1 A. Thefirst four.
2 related. 2 Q. Thefirst four are peer-reviewed articles?
3 And many of the processesin the 3 Okay. And then how would you
4 Casale patent where my experience comesinis how did 4 describe -- the next six look like they are some sort
5 we replace some of that technology with adsorption 5 of presentations at the AICHE conference.
6 processes. Soin that sense as a chemical engineer, 6 So how would you describe those
7 if you're going to replace something, you better 7 materials?
8 understand what you're replacing and it better be 8 A. They are presentations that | gave or one
9 better both functionally via performance and 9 of my students might have given at a professiona
10 economically. 10 society conference, the American Institute of
11 Q. Soisadsorption always a part of the 11 Chemica Engineers annual meeting.
12 syngas production process? 12 Q. And what about the last four? Those seem
13 A. Absolutely. And | could clarify that, if 13 like grants for specific types of work.
14 you would like. 14 Isthat fair?
15 Q. What about the ammonia production process? 15 A. Yes. Thosewere funded projects related to
16 Isadsorption always a part of that? 16 ammonia synthesis and separation and production.
17 A. Absolutely. 17 Q. Allright. Sojust looking at the 14 that
18 Q. I'msurewe're going to get into that aswe 18 you've chosen to highlight from your CV -- and again,
19 go aong so we'll be able to clarify. 19 just reading, for example, thetitles -- all of these
20 In your -- do you have a copy of your 20 except the very first one, the titles mentioned
21 CV? 21 adsorption.
22 A. Yes, | do. 22 Do you agree with that?
23 Q. I'mgoing to go ahead and mark it. 23 A. The Office of Naval -- | agree with you.
24 (Exhibit 2 marked) 24 The Office of Naval Research in the title does not
25 Q. (BY MR.COLLARD) I'm marking Exhibit 2. 25 mention adsorption, so | put it in at the bottom to
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James Ritter , Ph.D.; April 30, 2026

1 indicate what | was working on because that was a 1 Q. Butit'snot always?
2 very -- multi-Pl project. That'swhere | mention -- 2 A. They need a CO2 separator. | think they
3 it'sjust clarifying what wasn't in the title. 3 genericaly talk about a CO2 separator which opens
4 Q. That'savery good clarification. You are 4 the door to PSA systems which iscommonly used in
5 correct. Itisnotinthetitle. 5 this steam methane reforming.
6 But in thetitle or description for 6 Q. Soit could be required, but it could not
7 al of these, it mentions adsorption. Fair? 7 berequired, right?
8 A. Yes 8 A. Asaprocess, yes, that's correct.
9 Q. Exceptfor the very first one, which says 9 Q. Okay. Do the claims of the '168 patent
10 Implementing a Hydrogen Economy. 10 require pressure swing adsorption?
11 So is adsorption technology required 11 MR. PHILLIPS: Objection to form.
12 by the'168 patent that's at issue? 12 A. | never saw the wordsin the claims.
13 MR. PHILLIPS: Objection to form. 13 Q. (BY MR.COLLARD) Okay.
14  A. I'mgoingto say yesand use the word it's 14 A. Never saw "pressure swing adsorption”
15 inherently required. And | probably need to explain 15 mentioned.
16 that. 16 Q. Let mego ahead and mark the patent as
17 Q. (BY MR.COLLARD) Okay. What doyoumean |17 Exhibit 4.
18 by "inherently required"? 18 (Exhibit 4 marked)
19  A. All heterogeneous catalytic reactions of 19 A. If you needit, | do have acouple of this
20 which arein the steam methane reformer, the water 20 inmy folder.
21 gas, the methane reaction, they are all heterogeneous 21 Q. (BY MR. COLLARD) No, no. Wevegot --
22 gas phase reactions. Using asolid surface that 22 wevegot lots.
23 necessarily has pores, adsorption has to occur on 23 So | would like to direct your
24 those surfaces for the species to get together, 24 attention to Column 4, Line, oh, 58.
25 react, and then desorb from those surfaces, which is 25 A. Excuse me. Which line?
Page 26 Page 28
1 another reason why I'm very familiar with this 1 Q. 58.
2 technology. 2 A. Thank you.
3 Knowing my career was going to bein 3 Q. It'sthe paragraph that starts the
4 adsorption once | was introduced to the topic in 4 purification section.
5 1985, | probably read athousand or more articles. 5 A. | foundit.
6 Anything to do with adsorption, | photocopied at 10 | 6 Q. Great. So this section does refer to
7 centsapage -- anything -- because to be competitive| 7 pressure swing adsorption unit.
8 inthisfield, you have to understand it and whereit | 8 Do you see that?
9 occurs. And what | found out isit occurs 9 A. Yes, | do.
10 everywhere. That'swell-known. So it's inherent, 10 Q. And it saysthat in some embodiments --
11 right, in al those reactors that adsorption hasto 11 well, let me back up.
12 occur or the reactions could not take place. 12 This paragraph istalking about a
13 Q. lunderstand. Let meask it adifferent 13 purification section in the invention. Do you see
14 way. 14 that?
15 I's adsorption required by the claims 15 A. Yes
16 of the '168 patent? 16 Q. It says"the purification section may
17 A. Adsorption standing alone, it's a steam 17 comprise."
18 methane reformer reactor that they are talking about, | 18 A. Correct.
19 right, to make synthesisgas. Adsorptionis 19 Q. Allright. And then it says"In some
20 required. Otherwise, reactionswon't occur. So 20 embodiments, said purification section comprises a
21 maybe you should phraseit alittle differently. 21 PSA, apressure swing adsorption unit."
22 Q. Iwill try. 22 Do you see that?
23 I's pressure swing adsorption required 23 A. Yes
24 by the '168 patent? 24 Q. Soit'spossiblefor the '168 patent to
25 A. It couldbe. 25 includeaPSA. It disclosesthat idea, right?
Page 27 Page 29
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1 A. Yeah. | think | said that for a separator. 1 isnot?
2 Q. Not disagreeing, Dr. Ritter, necessarily. 2 A. If | wasgoing to do exactly what they were
3 Please don't take my questions as meaning | am 3 saying, | would use a PSA unit for taking out CO2 and
4 disagreeing with you. | am just trying to confirm it 4 water and then follow by a cryogenic unit, which
5 now that we are looking at the patent to make sure 5 meansjust plain chilling, no adsorption.
6 that we are all on the same page. 6 Q. That'snot what they say. They say usea
7 And then it says "In other 7 dryer. They don't say use a pressure swing
8 embodiments, said section comprises at least one 8 adsorption unit.
9 dryer for separating residual CO2 and water." 9 A. Inmy 45 years of understanding the
10 Do you seethat? 10 applications of PSA technology, | think anybody who's
11 A. Yes, | do. 11 an expert in gas separation and purification, when
12 Q. Sointhat embodiment, there would be no 12 they seethat word "dryer," it's the technology of
13 pressure swing adsorption unit. There would be a 13 choice, pressure swing adsorption. That's all.
14 dryer instead. 14 Q. | mean, but there are other options because
15 Isthat fair? 15 yousaidit could be. It doesn't haveto be. So
16 A. No. 16 it'ssurprising to me that you would say, "I see what
17 Q. Why? 17 the patent saysand, if | weretrying to do that, it
18 A. Becauseair dryers are PSA units. So 18 saysOption 1is use apressure swing adsorption
19 pressure swing -- one of thefirst applications of 19 unit, Option 2isuseadryer." And you're saying,
20 pressure swing adsorption was removing moisture from 20 "When | read that, Option 2 to me means pressure
21 theair. 21 swing adsorption unit."
22 Q. You, inyour work, refer to dryers as 22 Aren't you ignoring what the patent
23 pressure swing adsorption units? 23 saysinthat if you interpret it that way?
24 A. Airdryers. 24 MR. PHILLIPS: Objection to form.
25 Q. Airdryers? 25 A. I'mjust saying how | would interpret it.
Page 30 Page 32
1 A. Soareadll air dryers PSA units? No. 1 You might be able to do it with a membrane unit.
2 Q. But you think this one would be? 2 Q. (BY MR. COLLARD) Okay.
3 A. Could be. 3 A. Drythegases. That'swhy | said "could.”
4 Q. Could be? 4 Q. Allright.
5 A. Could be. 5 A. | wouldn't use amembrane.
6 Q. Okay. Whereisthe pressure swing in this 6 Q. Would you refer to the choice to use a
7 dryer that islisted here? 7 pressure swing adsorption unit or adryer with a
8 A. It'snot. 8 membrane as a design choice?
9 Q. Okay. So there's no pressure swing 9 MR. PHILLIPS: Objection to form.
10 described with the dryer here that would -- that 10 A. No. | just believeit was well-understood
11 would in your mind then make it a pressure swing 11 at the time by someone working in this areathat CO2
12 adsorption unit? 12 and water could be removed by a PSA dryer.
13 A. My experienceinthisarea, | don't know 13 Q. (BY MR. COLLARD) Okay. | know, but you
14 how else they remove CO2 and water without it being 14 said you could also use a dryer with amembrane, not
15 an adsorption system. 15 aPSA dryer.
16 Q. Sorry. | said pressure swing adsorption. 16 So my question is. Isthe choice
17 A. Yeah. 17 between using a PSA dryer and adryer with a membrane
18 Q. You said adsorption happens everywhere. 18 adesign choice?
19 And so, I'm trying to focus on pressure swing 19 A. Yes.
20 adsorption. Andyou're sayingthedryerisa 20 Q. Dr. Ritter, what is blue anmonia?
21 pressure swing adsorption unit. 21 A. Pardon?
22 Isthat your testimony? 22 Q. What is blue ammonia? Do you know?
23 A. | believel said it could be, asan 23 A. | believe so.
24 example. 24 Q. Whatisit?
25 Q. Okay. Canyoutdlifitishereor if it 25 A. If it'slike blue hydrogen, it would --
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1 blue anmoniawould be made from sourcesthat aremore | 1 turntoit. It'son Page 25 of your report -- 24 and
2 environmentally friendly. 2 25 of your report.
3 Q. Do you know that, or do you know about blue 3 A. It might not be.
4 hydrogen and you're extrapolating? 4 Q. I'montheright page, 25 and -- 24 and 25.
5 MR. PHILLIPS: Objection to form. 5 MR. PHILLIPS: It might be easier to
6 A. | believel know that. 6 go paragraph numbers.
7 Q. (BY MR.COLLARD) How do you know that? 7 Q. (BY MR.COLLARD) Sure. Paragraph 35.
8 A. I'veheard the term. 8 A. | foundit.
9 Q. Wheredid you hear it? 9 Q. Youfoundit? Okay. Why don't you just
10 A. |don'trecal. 10 read that paragraph to yourself and tell me when
11 Q. What's your experience with blue ammonia 11 you'redone? | want you to haveit in your mind.
12 technology, if any? 12 A. (Witnessreviews the document.) Okay.
13 A. Same experience with ammoniatechnology. 13 Q. Okay. How did you come up with that
14 Q. Do you know whether or not the technology 14 definition?
15 for -- described in the '168 patent refersto blue 15 A. Tome, aperson of ordinary skill of the
16 ammoniatechnology? 16 art relating to the '168 patent would be a chemical
17 A. If my understanding is correct, it would be 17 engineer. The technology associated with the '168
18 because they are trying to make ammoniawith amore 18 patent isvery common, very well-known. It'sin
19 environmentally-friendly process by decreasing the 19 hundreds, if not thousands, of textbooks. So |
20 amount of CO2, carbon dioxide, that enters the 20 consider amaster's degree and three or four years of
21 atmosphere due to combustion and/or reaction. 21 experience working in an industry or field that
22 Q. Areyou-- 22 involves syngas production would be appropriate, and
23 A. Samething. Combustion/reactions. 23 that three to five years of experience could be
24 Q. Areyou familiar with Dr. Collin Wolden? 24 exchanged or substituted with more education and vice
25 A. Could you say his name again? 25 versa
Page 34 Page 36
1 Q. Dr. Callin Wolden, W-O-L-D-E-N. 1 Q. All right. So that describes what you
2 A. No. 2 wrote, but I'm asking a different question.
3 Q. No? 3 How did you come up with that
4 MR. COLLARD: We're under an hour. Do 4 definition?
5 you want to take a break, or do you want to keep 5 A. | thought | answered it when | said
6 going? 6 chemical engineers understand thistechnology. It's
7 MR. PHILLIPS: Areyou at abreaking 7 intextbooks. And | considered, you know, that a
8 point? 8 master's degree would be sufficient with three to
9 MR. COLLARD: I'm at afine point. 9 fiveyearsof experience. It'svery well-known, very
10 MR. PHILLIPS: Well, | mean, it'sup 10 well-understood technology that is studied in
11 toyou. 11 chemical engineering undergraduate and alittle more
12 MR. COLLARD: It'sreally up to him. 12 soin some graduate schools.
13 THE WITNESS: I'm fine. 13 Q. Why would a person of ordinary skill for
14 MR. COLLARD: You'refine? 14 the-- relating to the technology of the '168 patent
15 (Discussion off the record) 15 need industry or field experience in addition to
16 THE VIDEOGRAPHER: Off therecord at 16 their master's degree?
17 9:53. 17 A. It'swell-understood in the academic
18 (Recess from 9:53 am. to 10:04 am.) 18 circlesthat three to five years of experience after,
19 THE VIDEOGRAPHER: Back on the record 19 for example, a master's degree is obtained in some
20 at 10:04. Please proceed. 20 fields, including syngas and ammonia production,
21 Q. (BY MR. COLLARD) Dr. Ritter, inyour 21 would be equivalent to someone with more advanced
22 declaration, you have a definition of what you think 22 education and understanding -- for example, a Ph.D.
23 aperson of ordinary skill in the art of the '168 23 | don't think just coming out with a
24 patent, who that -- that person would be. 24 master's would be enough. Y ou need some experience
25 Do you recall that section? We can 25 working in the industry, whether that be at the plant
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1 or asaconsultant. 1 me ask aclean question for the record.
2 Q. Okay. Soyour testimony isisthe 2 What do you point to to fill the
3 technology at issue in the '168 patent is very 3 industry experience requirement of the POSA
4 well-known, very common, in thousands of textbooks, 4 definition that you have here?
5 studied in undergrad, but you can't understand it -- 5 A. My consulting background. And probably
6 you're not aperson of ordinary skill just with a 6 more so just my academic background, which is
7 master's degree? 7 cumulatively longer than my bouts with consulting,
8 A. That'swhat | said. 8 right?
9 Q. Allright. Why did you includein your 9 Q. That'sfine. Thank you, Dr. Ritter. I'm
10 types of experience the water/gas shift process? 10 not arguing with you. Thereason | asked the
11 A. Thesearethethree main sections of a 11 question again -- and | think it's probably worth
12 typical syngas production plant: reforming methane, 12 sayingthis. Our record was alittle unclear, so
13 followed by water gas shift, followed by syngas 13 sometimes I'll ask a question again not because |
14 purification. 14 don't think you answered it, but because I'm trying
15 Q. Okay. Of those three main sections, do you 15 to ask amore clear question to prompt a more clear
16 know which section would potentially have an 16 answer. It'smy fault, not yours. So | wasn't
17 autothermal reformer? 17 disagreeing with you. | wasjust trying to get a
18 A. Yes 18 clear record.
19 Q. Which section? 19 | want to look at Paragraph 186,
20  A. Thefirst section. 20 please.
21 Q. Reforming the methane? 21 A. 1867
22 A. Yes 22 Q. No, no, no. | havethat wrong. | want to
23 Q. Soif someone had experiencein the 23 look at -- | don't know why | had that --
24 water/gas shift process or in the syngas purification 24 Paragraph 63. Sorry. It'son Page 43.
25 process, does that mean that they would know how to 25 Areyou there?
Page 38 Page 40
1 design or set up an autothermal reformer? 1 A. Yes
2 MR. PHILLIPS: Objection to form. 2 Q. In Paragraph 63 of your declaration, you
3 A. They would certainly most likely understand 3 say "Thebasic process claimed in the '168 patent
4 it. 4 includes the following steps,”" and you list eight
5 Q. (BY MR.COLLARD) Okay. 5 steps.
6 A. Water/gas shift processis very similar. 6 Do you see where | am?
7 There's a heterogeneous catalytic reaction inside a 7 A. Yes
8 reactor. That'swhat chemical engineers study. 8 Q. All right. Andwould a person who hasa
9 Q. You consider yourself a person of probably 9 master'sin chemica engineering have studied all of
10 extraordinary skill in the art, but you meet this 10 these eight steps?
11 definition of aperson of ordinary skill, Dr. Ritter? 11 A. | probably wouldn't use the word "studied.”
12 A. | likeyour second or the "extraordinary." 12 Q. What word would you use?
13 Yes, | meet or exceed it. 13 A. Thisisfundamental -- a degreein chemical
14 Q. You meet or exceed this definition? 14 engineering, especially with amaster's, laysthe
15 A. Yes | do. 15 groundwork for understanding fundamental conceptsin
16 Q. What do you point to for your three to five 16 chemical engineering, and every one of these steps
17 yearsworking -- experience working in an industry or 17 should be understood by a person of ordinary skill in
18 field that involves syngas production -- actualy, 18 theart that'sachem E as| described one.
19 let meask it thisway -- or are you substituting 19 Q. I'mgoing to stop you because that's
20 your additional education for industry experience? 20 changing my question alittle bit. 1'm not asking
21 A. Both. 21 about aperson of ordinary skill asyou define them
22 Q. You have additional education, and you have 22 because you define them as a master's plus additional
23 theindustry experience? 23 experience.
24 A. Viaconsulting. 24 I'm asking about just somebody that
25 Q. Okay. And that'swhereweregoing. Let 25 hasamaster in chemical engineering. Should they
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1 understand these fundamental concepts that are listed 1 two similar itemsin the system? Areyou saying you
2 inParagraph 63? 2 would have to make a choice between one of the two of
3 A. Yes 3 them?
4 Q. Thank you. Sorry to jump around alittle 4 A. You asked for an example of similar
5 hit, but | want to go back to Paragraph -- back afew 5 equipment needs to make synthesis gas, those are --
6 pagesto Paragraph 42. 6 they require areformer of some sort.
7 A. 42, sr? 7 Q. Dr. Ritter, that's not what you're talking
8 Q. Uh-huh. 8 about here. You'retaking about integrating syngas
9 A. | foundit. 9 and ammonia production to make other processes -- to
10 Q. Great. It'sthe onethat startswith 10 make other products, and you're saying that takes
11 "notably," and it is talking about the integration of 11 advantage of similar equipment needs.
12 processes to make avariety of products. 12 And then you gave me -- so | thought
13 And it says " Such integration takes 13 that that means that you are going to be able to
14 advantage of the various process streams, similar 14 leverage one piece of equipment for two processes,
15 equipment needs, and/or the use of the same raw 15 but you gave me two pieces of equipment for one part
16 materials.” 16 of the process.
17 | want to know what you mean when you 17 So can you help me understand what you
18 say "similar equipment needs." What does that mean? 18 mean here? I'll try to ask aquestion. I'mtrying
19 A. Similar -- | wear hearing aids. Similar 19 to explain where I'm coming from.
20 equipment needs? 20 When you say that integration takes
21 Q. Yeah. What does that mean? 21 advantage of similar equipment needs, what are you
22 A. Okay. Similar equipment needs means 22 referring to?
23 similar unit operations within the process flow 23 A. | should haveread on. Similar equipment
24 sheet. 24 isused to produce avariety of chemicals, including
25 Q. What are unit operations? 25 ammonia, methanol, some other chemicals that | know
Page 42 Page 44
1 A. For example, steam methane reformer would | 1 arelisted in my declaration. They all start with
2 beaunit operation. A shift reactor would beaunit | 2 essentially asyngas plant as an upfront unit.
3 operation. A CO2 separator would be a unit 3 Q. Okay.
4 operation. 4  A. That'sthe similar equipment needs. And
5 Q. Okay. And so, what doyoumeanby -- can | 5 thenafew things may change downstream whether you
6 you use one of those examples and tell me what you | 6 want to make methanol or ammoniaor dyothelete or
7 mean by "similar equipment needs' when you're 7 something.
8 integrating other processes? 8 Q. Okay. Haveyou ever been involved in the
9 A. Waell, syngas and ammoniaproduction, just | 9 design of an ammonia plant?
10 asl say inthefirst sentence, often requires 10 MR. PHILLIPS: Objection to form.
11 similar pieces of equipment that functionin a 11 A. | heard thefront part of the question. |
12 similar way. 12 don't know if I heard the last part. Could you
13 Q. Give metwo examples of two similar pieces | 13 repeat it?
14 of equipment, | guessiswhat | would say, thatyou |14 Q. (BY MR.COLLARD) Sure. Have you ever been
15 arereferring to here. 15 involved in the design of an ammonia plant?
16 A. Steam methane reformer and autothermal 16 A. Yes
17 reformer. 17 Q. Which one?
18 Q. Allright. How arethey similar in this 18  A. Theonewe were going to demonstrate in my
19 circumstance? 19 laboratory.
20 A. They are both used to produce a stream 20 Q. Okay. Solet meask adifferent question.
21 containing hydrogen, CO, and CO2. 21 Have you ever been -- taken part in
22 Q. Sol--1guesswhat I'mtrying to 22 the design of acommercial ammonia plant?
23 understand isthat -- are you saying that thesteam |23 A. | hopeto be soon, as| have a patent
24 methane reformer and the ATR in this example, that | 24 pending on a new ammonia production technology.
25 they would both bein this system and therewould be 25~ Q. Okay.
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1 A. But no, not in the past. 1 A. It would beinthe millions.
2 Q. Haveyou -- and maybe thiswill get to your 2 Q. Atleastinthe millions?
3 other answer. 3 A. Yes
4 Have you been involved in the design 4 Q. Doyou know if it might bein the billions?
5 of theoretical ammonia plants as a part of your -- 5 A. That depends on the scale.
6 your teaching? 6 Q. Okay. Could be? There could be an ammonia
7 MR. PHILLIPS: Objection to form. 7 plant that would be in the billions of dollarsto
8 A. Yes. Ammoniaflow sheets where you start 8 design and build?
9 with raw materials to make ammonia as a product, yes. 9 A. | hope not.
10 Q. (BY MR.COLLARD) Soyou'vedoneit asan 10 Q. Okay. But you don't know? Thisisjust
11 academic exercise, but you haven't yet participated 11 your sense of it?
12 inthat in acommercia plant. 12 A. My senseof it would say that is ahuge
13 Isthat fair? 13 ammoniaplant, but that's my sense. I'm bench scale.
14 MR. PHILLIPS: Objection to form. 14 It'smuch smaler. I've done some scale-up
15 A. I'veonly doneit at the bench scale, and 15 calculations, never costing. | haven't done the
16 we've done some scale-up calculations. 16 economics.
17 Q. (BY MR.COLLARD) What about for -- my 17 Q. That'sfine. And -- and we should stop.
18 question was about an ammonia plant. What about for 18 What is bench scale?
19 amethanol plant? Same answer, or isit different? 19 A. It can be done on a desktop-size scale,
20 A. My group didn't have interest in methanol, 20 maybe 1 liter. It varies depending on thelab or
21 sol haven't looked at that. 21 whether it's academic or industrial. But in crude
22 Q. Soyou haven't done even kind of an 22 terms, it's probably the first scale that would be
23 academic design of amethanol plant before? 23 demonstrated or that would demonstrate a new
24 A. Therewas no reason for meto. 24 technology, say a new way to make ammonia. Y ou would
25 Q. Allright. How long isthe design process 25 probably do bench scalefirst.
Page 46 Page 48
1 for acommercial ammoniaplant? Do you know? 1 Q. Okay. And | think you see where I'm going,
2 A. Thequestionisvague. From what starting 2 isI'mtrying to build a sense of scale here and
3 point? 3 scope.
4 Q. Fromwhen you hire the design engineers or 4 And so, you are doing kind of a proof
5 the process engineers until you say, yes, that's our 5 of concept on abench scale. But if something were
6 design and we'reready to build it. 6 actualy implemented in an ammonia plant, how much
7 A. | do not know. 7 bigger would it be than bench scale?
8 Q. Okay. How long doesit take to -- do you 8 A. Alot bigger.
9 have asense of how long it takes to design and then 9 Q. Okay. Andyou mentioned you've done some
10 build an ammonia plant? 10 scale-up calculations.
11 A. | haveasense. 11 A. | think wedid. We're talking about some
12 Q. What's your sense? 12 of the projectsthat | wason | think in the middle
13 A. If | wasacompany, two to five years. 13 of the naughts, like 2005, because we wanted to see
14 Q. Twotofiveyears? Sothese areyears 14 how competitive we were with some of the existing
15 long projects? And that'sjust design and build, not 15 technology.
16 permitting and things like that, right? 16 Q. Okay. Sol want to understand. You said a
17 A. | took the word "build" as functioning. 17 lot bigger, but I'm going to try and be alittle more
18 Q. Okay. And then arethese -- do you have a 18 specific.
19 sense of how expensive it might be to design and 19 For acommercial ammonia plant
20 build acommercial ammonia plant? 20 compared to a bench-scale plant, it could be hundreds
21 MR. PHILLIPS: Objection to form. 21 or thousands of times larger than whatever is being
22 A. No. 22 produced on a bench scale.
23 Q. (BY MR. COLLARD) Do you know if it costs 23 Isthat fair?
24 thousands of dollars, millions of dollars, billions 24 A. That'sfair.
25 of dollars? 25 Q. Okay.
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1 A. Maybe, yes. 1 Q. Okay. I'mtrying to understand what you
2 Q. Maybeeven more than that? 2 mean when you say "both in sequence.”
3 A. That comes back to your billion-dollar 3 Doesthat --
4 question. How big do you want to make these things? 4 A. Theboth occur inside -- steam methane
5 Thereiseconomy of scalein most chemical 5 reforming and partial oxidation or oxidation via
6 engineering processes. Not all. So the bigger it 6 oxygen. So steam and oxygen are both fed to
7 s, the cheaper it isto make; but then, you know, 7 autothermal reformers. So you get steam reforming
8 there could be some engineering issues you're going 8 and oxidation going up.
9 toruninto. 9 Q. That still doesn't address my question,
10 Q. Okay. Okay. Let'sgo ahead to 10 whichis: What do you mean when you say "both in
11 Paragraph 45. 11 sequence"?
12 A 457 12 A. Both reactions.
13 Q. Yeah, 45. 13 Q. Okay. What's the sequence of the reaction?
14  A. Okay. 14 MR. PHILLIPS: Objection to form.
15 Q. Doyou seethat? "The primary ways' is how 15 Asked and answered.
16 it starts. 16 A. Youwant meto write down reactions?
17  A. Yes|do. 17 Q. (BY MR.COLLARD) No, | want you to tell
18 Q. Allright. You describe the primary ways 18 me, if you can, what the sequence of the reaction is.
19 inwhich methaneis converted into hydrogen involve a 19 You said they both happen in sequence?
20 reaction with either steam (steam reforming), oxygen, 20 A. They occur in different sections of the
21 (partial oxidation), or both in sequence, whichis 21 ATR.
22 autothermal reforming. 22 Q. Okay. What's the sequence of their
23 Do you see where | am? 23 occurrence?
24 A. Yes 24 A. | believe--
25 Q. Does-- when you say "both in sequence,” do 25 MR. PHILLIPS: Objectionto --
Page 50 Page 52
1 you mean that those happen in series, the steam 1 objection to form. Asked and answered.
2 reforming first and then the oxidation second? 2 A. If I'mnot mistaken, | believe reforming
3 A. Theword "sequence" | think is pretty 3 happensin the lower section, and the upper section
4 clear, that they would be sequential. So somekind | 4 iswhere partial oxygen -- partial oxidation or full
5 of reformer could be up front of an autothermal 5 oxidation takes place. Usually partial oxidation.
6 reformer. 6 So that's the sequence.
7 Q. I'msorry. You're saying that both occur 7 Q. (BY MR.COLLARD) Okay. Soyou -- when you
8 intheautothermal reformer. I'm not talking about 8 say "bothin sequence," you mean in different
9 adding some sort of reformer. Just this sentence, 9 sections of the autothermal reformer?
10 you're saying that an autothermal reformer includes |10  A. Yes.
11 steamreforming and partial oxidation, and I'masking11 Q. All right. You're not referring to the
12 you how an autothermal reformer works. 12 timing of the reactions?
13 Do those happen in series with one 13 A. No. They are steady-state. They are
14 happening first and then the second? Isthat what 14 occurring simultaneously.
15 thisthat means? 15 Q. Let'sgoto Paragraph 47, please. My
16 A. No, they both happen inside the autothermal | 16 question's about something at the end. Soit's
17 reformer. 17 actualy on the next page, the part that | want to
18 Q. Do they happen at the same time? 18 ask you about.
19 A. 1 don'tbelieveso. There'sdifferent 19 The part | want to ask you is on the
20 sectionsin an autothermal reformer. 20 next page where -- isit your opinion that the ATR
21 Q. And so, they don't happen simultaneously? | 21 process does not require external heat input?
22 A. These are steady-state processes. So if 22 A. That'swhat | said in my declaration.
23 you have one section operating followed by another |23 Q. Isthat -- yes, | seethat, but is that
24 section in the same reactor, they are happening 24 your opinion sitting here today?
25 simultaneously because they are steady-state. 25  A. Yes Everythinginmy declarationismy
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1 opinion. 1 Your opinion in 47 that the ATR
2 Q. Okay. Sothe ATR process, autothermal 2 process does not require external heat input, when
3 reforming, that happens at, like, a thousand degrees 3 yousay "ATR process,”" you are limiting that to what
4 Celsius, right? 4 ishappening right inside the ATR, not the feed.
5 Do you know? 5 Isthat fair?
6 A. Probably -- probably depends on many 6 A. Yes
7 factors. It's high temperature. I'm not going to 7 Q. Okay. Let'slook at Paragraph 59 of your
8 put anumber onit. 8 declaration, please.
9 Q. Do you know sitting here today how -- what 9 A. 59?
10 thetemperature range of autothermal reforming is? 10 Q. Yeah, 59.
11 A. | would say it'saround that order, but it 11 A. I'mthere.
12 would probably depend on the pressure of the systems. 12 Q. Hereyou discuss that the process described
13 Q. Okay. 13 by the '168 patent -- that's what you're discussing
14  A. Andthefeed composition going into an ATR. 14 inthis paragraph -- and | want to direct you to kind
15 Q. Butyour testimony isthat it doesn't 15 of the middle of the paragraph. It says"The'168
16 require external heat input to get to the thousand 16 patent explains that reduced CO2 emissions are
17 degrees operating temperature? 17 obtained by removing CO2 from syngas and then
18  A. That'swhat | saidin my declaration. 18 gplitting that CO2-depleted syngas stream so it could
19 Q. Isthat your opinion, sir? 19 beused asfuel."
20  A. | believethat'swhy it'scalled an 20 Do you seewhat | just read?
21 autothermal reformer. 21 A. Yes
22 Q. Okay. DosomeATRsrequire externa heat? 22 Q. Respectfully, the '168 patent actualy
23 A. They shouldn't. 23 doesn't say "just used asfuel." It says"used as
24 Q. Okay. Does-- doyou know if the '168 24 fuel for afurnace," correct?
25 patent describes using externa heat to get the ATR 25 A. | would say no, not correct.
Page 54 Page 56
1 up to operating temperature? I'm just asking if you 1 Q. Why?
2 sitting here whether or not -- if you recall, does 2 A. There's sections of where | quoted,
3 the'168 patent discuss using external heat to get 3 Column 3, Lines 5 to 35, that just talk about the
4 the operating temperature? 4 fuel fraction being directly separated from process
5 A. I believeit hasan auxillary heater up 5 flow and -- where did it go -- a part of the process
6 front. 6 flow tothefuel fraction. Thefuel fraction being
7 Q. Whatisthat for? Have you switched over 7 directly separated from the process flow and having
8 tolooking at the patent? | just want to make sure 8 the same composition. But at that point, they don't
9 were-- are you looking at the patent? 9 readlly say what the fuel is going to be used for.
10 A. Yes 10 Q. Sol'll direct you, then, to Line 26 of
11 Q. Okay. What isthat auxillary heater for? 11 Column 3. Thisiswithin what you cited where it
12 A. It'spre-heating the feed. 12 says"Theinvention suggests using a process gas part
13 Q. Okay. Sowhen you say the ATR process does 13 asfuel for one or more furnaces of the reforming
14 not require externa heat input in Paragraph 47, does 14 section differently from the prior art which for this
15 that include the idea of pre-heating the feed to the 15 purpose uses part of the natural gas, i.e.,
16 ATR? 16 hydrocarbon."
17 A. No. 17 So it actually does say using fuel for
18 Q. No? Sothat -- I'm going to ask it the 18 afurnaceiswhat distinguishesit from the prior
19 other way now. 19 art.
20 So when you say the ATR process does 20 MR. PHILLIPS: Objection to form.
21 not require external heat input, does that exclude 21 Q. (BY MR.COLLARD) Correct?
22 theideaof pre-heating the feed to the ATR? 22 A. Inthissection of the patent. Butin
23  A. Yes 23 other sections of the specification, they talk about
24 Q. Allright. Sothank you for clarifying 24 using the fuel for other purposes. But in this part,
25 that. 25 it does say for furnace -- furnaces of the reforming
Page 55 Page 57
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1 section -- one or more furnaces of the reforming 1 want to just understand what your understanding is of
2 section. 2 claim construction.
3 Q. Your testimony isin other parts of the 3 A. Withregardto an IPR, the claim should be
4 patent, it talks about using it for other purposes. 4 interpreted in terms of plain and ordinary language
5 Canyou give me an example? What are you thinking 5 asviewed from a person of ordinary skill in the art.
6 of? 6 Q. That's pretty much the definition. Let's
7 A. Column 7, Lines, oh, between 40 and 45. 7 look at it now and talk about it. Areyou on
8 Q. Uh-huh. 8 Paragraph 19 of your declaration?
9 A. "A part of the fuel fraction may be 9 A. Yes
10 alocated in some" -- 10 Q. Okay. Soyou agree that the principleis
11 (Reporter clarification.) 11 to givethe words their ordinary and customary
12 Q. (BY MR. COLLARD) Dr. Ritter, pause one | 12 meaning from the perspective of a person of ordinary
13 second. Reading isaparticularly tricky and fast 13 scheduleintheart? And then | would add "at the
14 issue, and you have to go slower than you think. So | 14 time of theinvention."
15 you may read it if you want to. I'mgoingtore-ask | 15 Isthat fair?
16 my question just so that we have aclear record, if 16 A. Yes
17 that's okay. 17 Q. And then in Paragraph 20, you go on and you
18 Can you point me to the other areas of 18 say that your opinion isthat each claim can be
19 the patent where it discusses using the fuel for 19 easily understood by a skilled artist and without
20 something other than a furnace? 20 further construction, right?
21 MR. PHILLIPS: Objection to form. 21 A. Yes
22 A. Yes. Column?7. 22 Q. And sitting here today, is that still your
23 Q. (BY MR.COLLARD) Where? 23 opinion?
24 A. 41to maybe 43. 24 A. Yes
25 Q. Okay. That says"A part of the fuel 25 Q. Andso, isthat truefor al thetermsin
Page 58 Page 60
1 fraction may be alocated in some embodiments to 1 the-- intheclaims of the '168 patent?
2 furnaces for the production and/or superheating of 2 A. Yes
3 steam." Sothat isstill talking about using the 3 Q. Sothe'168 patent uses the term -- the
4 fuel fraction for furnaces. 4 '168 patent claims use the term "furnace.”
5 So do you have another example where 5 So what is the ordinary and customary
6 you think the patent is using something -- the fuel 6 meaning for the term "furnace"?
7 for something other than a furnace? 7 A. A POSA would understand the term
8 A. | seeyour point. | was thinking about in 8 "furnace" -- of course, before the priority date of
9 that previous passage where they talked about being 9 the'168 patent -- to be adevice -- to be afired
10 used for thereformer. Thefuel isbeing used for 10 heater where combustion takes place.
11 furnaces, yes. 11 Q. Soisitfair to say that afurnace
12 Q. Areyou familiar with the concept of claim 12 produces heat?
13 construction, Dr. Ritter? 13 A. |think that'sfair, yes.
14 A. Yes 14 Q. Inyour experience, would you use afurnace
15 Q. Just at agenera level, what is your 15 to produce power?
16 understanding? 16 A. Yes
17 A. | talk about that in my specification or my 17 Q. Canyou give me an example of when you have
18 declaration. 18 used afurnace to produce power?
19 Q. | understand that you do, Dr. Ritter, and | 19 A. Would | personally use afurnace to produce
20 just want to get sort of your common understanding as 20 power?
21 you sit here today rather than having you read some 21 Q. Sure. Inyour experience -- | said, "In
22 portion of your declaration. 22 your experience, would you use a furnace to produce
23 How do you understand claim 23 power?' Yousaidyes. | said, "Can you give me an
24 construction? We will look at that, so I'm not 24 example?'
25 trying to hide it from you; but before we do that, | 25 A. That's based on my -- that answer was based

Page 59

Page 61

16 (Pages 58 - 61)

Veritext Lega Solutions

Caendar-CO@veritext.com 303-988-84 Ratent Owner

Casale SA

Exhibit 2008 Page 16



James Ritter , Ph.D.; April 30, 2026

1 on my knowledge of chemical engineering and how 1 Q. | agree. | understand.
2 furnaces are used. 2 A. Soasanexample, that isafurnace.
3 Q. Okay. So canyou please give me an example 3 That's afunctioning furnace where heat is generated,
4 of when you would use afurnace to produce power? 4 gasisexpand and spin the turbine in that place.
5 A. A gasturbine can be used to produce power 5 Q. Fine. Isyour opinion that agasturbine
6 viaitsfurnace. 6 hasafurnaceinit or that agasturbineisa
7 Q. Okay. Soisagasturbine afurnace? 7 furnace?
8 A. Yes. 8 A. | don't seethe difference.
9 Q. Isthat what you teach in your classes when 9 Q. Areafurnace and aturbine
10 you say, "We're going to talk about furnaces. Here's 10 interchangeable?
11 agasturbinethat's atype of furnace"? 11 MR. PHILLIPS: Objection to form.
12 Isthat what you tell your students? 12 A. Depends on the function of the furnace.
13 A. 1 would tell my students the definition of 13 Depends on your application.
14 afurnaceisaplace where -- is afired heater where 14 Q. (BY MR. COLLARD) Canyou give mean
15 combustion takes place, and that definitely happens 15 example of an application where afurnace and a
16 ingasturbines. It could happen internally or 16 turbine are interchangeable?
17 externaly. 17 A. What do you want to use the furnace for?
18 Q. That'snot my question, Dr. Ritter. My 18 Q. Sir, you'rethe one that told me that there
19 questionis: Do you tell your studentsthat agas 19 are implementations where a furnace and aturbine are
20 turbineisafurnace? 20 interchangeable. So do you have an example of that
21 MR. PHILLIPS: Objection to form. 21 ornot?
22 Asked and answered. 22 A. 1 would not use agas turbine furnace as a
23 A. Yes. 23 heat source to heat my house, but it would work. It
24 Q. (BY MR.COLLARD) If you had aquestion on 24 would be an overkill, alittle too expensive. |
25 atest for your students that said name -- you know, 25 think that's an example where a gas turbine can be
Page 62 Page 64
1 describe the use of afurnace in a syngas plant and 1 used asafurnace.
2 they gave you an answer about a gas turbine producing 2 Q. Youthink agasturbine and afurnace are
3 power, would you count that as a correct answer? 3 interchangeable when it comes to heating a house?
4 You're under oath. 4 That's your testimony?
5 A. Yes. I wouldliketo turnto one of the 5 A. If | need ahest source to heat my house, a
6 exhibits and show you where a gas turbine functions 6 gasturbine could do that. | could get heat off a
7 asafurnace to produce power and steam. 7 gasturbine.
8 Q. Sir, that wasnot my question. If you have 8 Q. Okay. You can get heat off anuclear
9 something that your counsel wants to ask you abot, 9 reaction, but you wouldn't say that is
10 you can. 10 interchangeable with your furnace at your house.
11 My question was a hypothetical about 11 MR. PHILLIPS: Objection to form.
12 how you would grade a student's exam if they called a 12 Q. (BY MR. COLLARD) What do you mean by
13 gasturbine afurnace, and you're saying you would 13 "interchangeable," then? You think agasturbineis
14 count that, that that's your common understanding of 14 interchangeable with a home furnace? That's your
15 what afurnaceis, isthat it includes a gas turbine. 15 testimony?
16 Everybody knows that. 16 A. I'mgoing to come back to your nuclear
17 If I ask other members of AICHE, do 17 reaction. Remember those glasslogs | talked about?
18 you think they would agree with me that a gas turbine 18 Q. They are pretty hot, aren't they?
19 isatype of furnace? 19 A. No, they are not that hot. Each one
20  A. | would clarify my answer, if | wasn't 20 produces 500 watts of power.
21 clear, that agasturbine hasafurnacein it or 21 Q. Okay.
22 externd toit. 22 A. | asked many timesif | could have maybe 10
23 Q. Soagasturbineisnot afurnace? 23 or 20 of them to bury in my backyard and run a heat
24 A. Theré'scombustion in afired chamber 24 exchanger through it and heat my house. | could do
25 inside agasturbine, or could be external. 25 it, and the radiation wouldn't reach me or anybody
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else

Q. Soyou would say the nuclear heat is
interchangeable? Y our definition of
"interchangeable” is so broad that anything that
creates heat is interchangeable with a furnace?

A. That'swhy | asked you what's the
application of your furnace. If you simply want a
heat source, aturbine could provide that. It
wouldn't be the best use of aturbine, no, but it
functions as a furnace -- as a place where combustior
takes place in afired heater.

Q. Okay. Sofor the purposes of your opinion
when you are considering whether something is
interchangeable with a furnace, your only
consideration is whether it produces heat.

Isthat fair?
MR. PHILLIPS: Objectionto --
objection to form.

A. No. That'swhat you mentioned. You
mentioned does a furnace produce heat, and | said
yes.

Q. (BY MR.COLLARD) All right. Let'sstart
over, then.

A. If | remember correctly. We would haveto
read back the record.

Page 66
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Q. Andagasgrill?

A. Depends on the application.

Q. Butit couldinclude agasgrill, likea
Weber?

A. | don't think it would function very well
in achemical process plant, but it would function to
generate heat.

Q. Doesit meet your definition of afurnace?

A. A place where -- afired heater where

combustion takes place, if that's what | needed to
do, yes.
MR. COLLARD: All right. Let'stakea
break.
THE VIDEOGRAPHER: Off the record at
11:03.
(Recessfrom 11:03 am. to 11:20 am.)
THE VIDEOGRAPHER: Back on the record,
11:20. Please proceed.
Q. (BY MR.COLLARD) Allright. | would like
to talk about what the '168 patent says about a
furnace, so let's go to Paragraph 60 of your
declaration, please.
A. 60?
Q. 60. Atthevery bottom of the page, it
starts talking about furnace. All right?
Page 68
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Q. Let'sstart over.

A. Go ahead.

Q. Inyour experience as achemical engineer
and for the purposes of your opinion in this case,
are afurnace and a turbine interchangeable?

MR. PHILLIPS: Objection to form.

A. 1 said aturbine can function as afurnace.
A fired heater in general where combustion takes
place may not be able to function as aturbineif it
doesn't have furnace -- if it doesn't have turbine
blades, but it would provide heat. So | went one
way. | wouldn't go the other way.

Q. (BY MR.COLLARD) All right. Soyou
couldn't use -- no, strike that.

Is a steam boiler afurnace?
Yes.
Isagasgrill afurnace?
In the broad definition, yes.
. Soin--inyour view -- in your analysis,
you used the customary meaning of "furnace"?

A. Theordinary and customary meaning of
furnace, yes.

Q. Andfor you, that includes a gas turbine,
right?

A. Yes

o>Oo>
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A. Okay.

Q. You've seen the quote from the patent about
afurnace?

A. Startswith "an apparatus'?

Q. Yes

A. Yes

Q. Thefirst thing | think we needtodois
correct that quote citation. And so, | would like
you to look at the patent, as well, because | think
you have the wrong citation there. | think it should
be Column 2. So | want you -- | just want --
housekeeping, | just want to look at that and make
sure we get that corrected.

A. What did | put?

Q. You put Column 4 at the end of that quote.

A. Yes, | agree. | wasjust checking to make
sure the numbers -- the rows were correct.

Q. Okay. Soyou agree that that should be
Column 2 in your report?

A. Yes

Q. Allright. Sol now want to ask you about
your quotation. You left out -- after the word
"among," you left out a colon.

Do you see that in the patent as
compared to your report?
Page 69
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1 A. Could you repeat that question? What did | 1 Q. (BY MR.COLLARD) So far what we've seenin
2 leave out? 2 the'168 patent regarding the discussion of furnace,
3 Q. You left out acolon after the word "among" 3 doesthis match, in your opinion, the customary
4 when you wrote the quote in your declaration. 4 meaning of "furnace"?
5 Do you seethat? It ismissing the 5 A. Customary meaning of what word?
6 colon that isin the patent. 6 Q. Furnace.
7 A. | doseeitinthe patent. | do not seeit 7 A. Furnace? No. | believe aPOSA, asl've --
8 inmy declaration. 8 | can't think of the word, but as | -- a POSA before
9 Q. Okay. So do you think that having acolon 9 thepriority date of the patent by definition, right,
10 there changes the meaning of that sentence? 10 would have understood the word "furnace" in avery
11 A. No. 11 genera term with these being examples of furnaces.
12 Q. Okay. You haveinthe quotein your 12 Q. | may have asked anot very clear question.
13 declaration three dots, which indicates that you have 13 Is there anything in what the '168
14 left something out of the quote from the patent. And 14 patent has described so far that is inconsistent with
15 if you go look at the patent, the thing that you left 15 your working definition of furnace? For example, one
16 out are the words "these apparatus,” comma. 16 of theseitemsisnot a customary, you know, furnace
17 Do you see where you left that out and 17 or something like that?
18 put in three dots instead? 18 MR. PHILLIPS: Objection to form.
19 A. Yes 19 A. Those four items are examples of furnaces
20 Q. Why did you omit "these apparatus' when you 20 that operate by means of combustion in a closed
21 put this quote in your declaration? 21 chamber, fired heater --
22 A. ldon'trecal. | wrotethisamost ayear 22 Q. (BY MR.COLLARD) Uh-huh.
23 ago and probably quite a bit before that before it 23 A. -- and aPOSA would have understood that as
24 was actually finalized. 24 afurnace, right, the general meaning, because
25 Q. Solooking at -- do you think it was your 25 there's nothing special about those terms --
Page 70 Page 72
1 decision to leave that out, or do you think that that 1 Q. Allright.
2 wasone of the parts that counsel wrote? 2 A. --or apparatus.
3  A. Itwould have been my decision. 3 Q. These are consistent with the customary
4 Q. Okay. Butyou don't remember why? 4 definition of "furnace"?
5 A. No 5 MR. PHILLIPS: Objection to form.
6 Q. Solet'slook at the actual quotein the 6 A. They aretypes of furnaces, yes.
7 patent, please. 7 Q. (BY MR. COLLARD) All right. The'168
8 Would you agree that "these apparatus’ 8 patent, when it was listing these four types of
9 refers back to a steam reformer, a charge pre-heater, 9 furnaces, did not list agas turbine, did it?
10 asteam generator, or a steam superheater? 10 A. It mentions gas turbines later on.
11  A. After reading this patent, that paragraph, 11 Q. That wasn't my question. Will you please
12 therest of the specification, parts of which | cited 12 answer my question, sir?
13 in my declaration, a POSA would have understood those | 13 A. ltdid not list a gas turbine as one of the
14 to be -- those four items to be examples of furnaces 14 four examples of furnaces?
15 that operate by means of combustion. 15 Q. Yes
16 Q. Somy questionisalittlesimpler, | 16 A. No,sir. Itlists asteam generator asone
17 think, and alittle shorter. 17 of them. It doesnot list aturbine.
18 The words "these apparatus' in the 18 Q. What'safired heater? You've been using
19 sentence starting in Column 2, Line 49, do you agree 19 that term alittle bit. |1 would like to defineit.
20 that "these apparatus’ refersto the four items named 20 A. It'saplace where combustion takes place.
21 inthe previous sentence: a steam reformer, charge 21 Q. Haveyou ever used the term "fired heater"
22 pre-heater, steam generator, and steam superheater? 22 todescribe afurnace?
23 MR. PHILLIPS: Objection to form. 23 A. Yes. It'sacommonterm. | don't think
24 A. Yes,itisreporting back to those four 24 there'sanything unusual or special. It's--
25 items. 25 Q. Fired heater is almost another way to say
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1 furnace? 1 In your experience and understanding,
2  A. Itsamost colloquial, right? It's-- 2 isthat steam generator used to produce electricity,
3 Q. Isafired heater -- do you use that 3 orisit used to generate steam? Does that question
4 interchangeably with the word "furnace"? 4 make sense?
5 MR. PHILLIPS: Objection to form. 5 A. Whose opinion would you like?
6 A. No. I think afired heater iswhere 6 Q. | want your -- your opinion, what you -- do
7 combustion takes place. 7 you think that means it's a steam generator to
8 Q. (BY MR.COLLARD) Sir, | actualy -- 8 generate electricity or a steam generator in the
9 A. Solwouldn't useit interchangeably with 9 sensethat it generates steam?
10 theword "furnace." 10 A. Both.
11 Q. Sir, | actually would have you close -- I'm 11 Q. It generates steam and electricity?
12 not asking you about your declaration right now. I'm 12 A. Yes. They are called cogeneration.
13 asking about you, about your knowledge as an expert 13 Q. Okay. That's-- I'm genuinely asking the
14 in chemical engineering and your experiencein 14 question.
15 chemical engineering. 15 A. It could bean and/or. You may need steam
16 So do you mind please putting away the 16 for apurpose where you wouldn't generate
17 report for this moment while we talk about this? 17 electricity, you may need electricity that you could
18 MR. PHILLIPS: 1 disagree with that. 18 generate through a steam generator, or do both.
19 He doesn't need to put his report away. Leave your 19 Q. Do you -- thank you.
20 report out if you want to, Dr. Ritter. You can 20 Do you know which oneit's referring
21 answer his question. 21 to herein Column 2 of the '168 patent?
22 Q. (BY MR COLLARD) Okay. Well, I dontcare |22  A. No.
23 about putting the report away or not, but my point is 23 Q. Okay. All right. Let'sgo back to your
24 thisisnot about your report. 24 declaration. So we'rein the same place, but going
25 | want to know: In your experiencein 25 tothe next sentence. Y ou say, "These furnaces also
Page 74 Page 76
1 40yearsasachemica engineer, are the terms "fired 1 include those for the production and/or superheating
2 heater" and "furnace" used interchangeably? 2 of steam."
3 MR. PHILLIPS: Objection to form. 3 Do you see that, where | am?
4 A. All fired heaters where combustion is 4 A. Yes
5 taking place would be some kind of furnace, yes. 5 Q. You say, "which also includes steam
6 Q. (BY MR.COLLARD) Okay. Inyour experience | 6 generatorsand gas turbinesfor generating
7 inyour 40 plus years of chemical engineering, do you 7 dectricity." And you're quoting to Column 7 of the
8 think the term "fired heater" is used to describe a 8 '168 patent, so let's go look at that, please. And
9 turbine, agas turbine? 9 it'sstarting at 41 and then going through Line 53.
10  A. All gasturbines-- 10 Have you had a second to look at that?
11 Q. Sir, | am not asking about your report. 11 A. 41to053? Okay.
12 MR. PHILLIPS: You cut him off. He 12 Q. Okay. Sointhe paragraph on 41to 43 --
13 was answering the question. 13 thisisthe one we looked at before where it talks
14 MR. COLLARD: Hesreading -- 14 about using afuel fraction for furnaces for the
15  A. Il waslooking down. I'm not reading from 15 production or superheating of steam.
16 it. 16 Do you see that?
17 Q. (BY MR.COLLARD) Y ou were pointing to it. 17 A. Yes
18  A. I'mactually adjusting my back because it's 18 Q. Okay. The next paragraph, which is part of
19 abit sore. Could you repeat the question, please? 19 your quote, it says "Theinvention also allowsto
20 MR. COLLARD: Let'sread it back. 20 produce electricity,” and then says, "for example, in
21 (The record was read as requested.) 21 thefollowing ways: using aturbo generator or agas
22 A. No. 22 turbine."
23 Q. (BY MR.COLLARD) Okay. | haveaquestion |23 Do you see that?
24 about this steam generator that islisted herein 24 A. Yes
25 Column 2. 25 Q. Okay. Now | want to go back to your
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1 report. You'velooked at the quotes that are in your 1 art.

2 report, and we talked alot about the first sentence 2 Q. (BY MR.COLLARD) Okay.

3 with the quote from Column 2. 3 A. Prior to the priority date of the '168

4 Now we're on the next sentence where 4 patent.

5 you -- and you say, "These furnaces" -- which is 5 Q. Your previous testimony was that agas

6 referring to the furnaces identified in Column 2 -- 6 turbineisafurnace.

7 "asoinclude those for the production and 7 Isthat still your testimony sitting

8 superheating of steam, which also include steam 8 here?

9 generators and gas turbines for generating 9 MR. PHILLIPS: Objection to form.
10 electricity." 10 Mischaracterizes testimony.
11 What isthe link between the furnaces 11 A. | believel meant to say -- and | did say
12 that arelisted in Column 2 and the gas turbine 12 it several times -- a gas turbine includes a furnace.
13 listed in Column 7? 13 Q. (BY MR.COLLARD) Okay. Butitisn'ta
14 MR. PHILLIPS: Objection. Form. 14 furnaceitself. You wouldn't refer to agasturbine
15 Q. (BY MR.COLLARD) Why do you say "these 15 asafurnace?
16 furnaces' and then include the gas turbine five 16 A. Wewent down that path and | said
17 columnslater? 17 colloguidly, if you need a heat source, you could
18 A. Tomeand alsotoaPOSA, which iswhat 18 useitasafurnace. Inachemical process plant, it
19 thisdeclaration iswritten in terms of, the 19 would be used to generate steam and/or electricity.
20 perspective of a POSA, aturbine generator and a gas 20 Q. Actually, what the -- the -- where we left
21 turbine are essentially the same type of apparatus. 21 itwasl said, "What's the difference between a gas
22 Q. Asthefurnacesin Column 2? 22 turbinethat includes afurnace and agasturbineis
23 A. Wadll, gasturbineis using steam generated 23 afurnace?' Solet'sask that again.
24 from afurnace, and I've said a gas turbine includes 24 What is the difference between saying
25 afurnace. Otherwise, how would it function? And 25 the gasturbine includes a furnace and the gas

Page 78 Page 80

1 so, they are both -- | mean aturbo generator is not 1 turbineisafurnace? Do you see any difference

2 agasturbine, but they are similar in function. 2 between those?

3 Q. Sol'mgoingto-- | don't actually think 3 A. Theregion where volume or combustion can

4 that answered my question, respectfully. 4 take placein agasturbine can beinside the gas

5 My questionis: What isthe link 5 turbine and make direct contact with the blades, or

6 between the furnacesidentified in Column 2 and the| 6 it could be external. So you are asking about heat

7 gasturbine and the turbo generator identified in 7 source and, to me, you know, gasturbineisa

8 Column 7? Becausein your declaration, you say 8 furnace, can be used as afurnace. Doesit include a

9 "thesefurnaces," referring to Column 2, "includea | 9 furnace? They make gas turbines with the furnace
10 gasturbineand a" -- well, you just say agas 10 inside of them. So by general definition, it'sa
11 turbine. 11 turbine. They also make gas turbines called indirect
12 Why would you say the furnaces of 12 gasturbines where the furnace is separate. So it
13 Column 2 include the gas turbine listed five columns| 13 still functions as a furnace for certain purpose.
14 later? 14 Q. Theway that the'168 patent uses"gas
15 A. Thesipronis (phonetic) in agas tubine -- 15 turbine" is always referring to the production of
16 turbine can be used to generate steam. 16 electricity; isn't that right? Not heat.
17 Q. Okay. Istherealink inthe patent 17  A. The specification mentions the production
18 between the furnaceslisted in Column 2 and the gas | 18 of electricity. A POSA would understand that there's
19 turbinelisted in Column 7? 19 several ways furnaces and gas turbines could be used.
20 MR. PHILLIPS: Objection to form. 20 Heat integration is extremely important in chemical
21 A. From aPOSA's point of view, that would 21 plants. It's been important for the last 30 or 40
22 have been understood, that a gas turbine can be used | 22 years, maybe before that. And if -- you know, if
23 incogeneration. It could be used to generate 23 you're losing heat off a combustion process -- hence,
24 electricity, followed by steam, and that would have | 24 aheat source -- then you may want to recover that.
25 been understood by a person of ordinary skill inthe | 25 Q. Sorry. That didn't actually answer my
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guestion. My question's about the '168 patent
itself. The '168 patent is consistent in only
talking about using turbines to produce electricity,
correct?

MR. PHILLIPS: Objection to form.

A. And my answer was as an example, that's
what the '168 presents, but a POSA would have
understood that cogeneration existed long before the
'168 patent came out and that a gas turbine could be
used to generate electricity and then with the
off-gas being used to generate steam -- hence, a
steam generator, which is one of the examplesin
Column 2.

Q. (BY MR.COLLARD) Solet meask it the
other way.

Do you have any examplesin the '168
patent where they say "use a gas turbine to generate
heat"?

A. | have an examplein one of my exhibits
that | talked about.

Q. Inthe'168 patent where they used --

A. | justtold you a POSA would have
understood that a gas turbine at the time prior to
this one's priority date would have easily understood
that a gas turbine could have multiple functions.

Page 82
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A. Yes

Q. It says"The specification describes
removal of a CO2-depleted stream for use as fuel and
pre-heating a stream for usein the ATR with a
furnace, including a gasturbine.”

So are you suggesting here that the
'168 patent discusses pre-heating a stream for usein
ATR with agas turbine?

A. No. I'mreferring to itsuse as afuel.

Q. Okay. Sothefurnacethat ishere, you're
not saying that the furnace which can be used to
pre-heat astream in an ATR -- that furnace could not
be agasturbine?

A. Correct. My meaning hereisif you removed
just -- if | read it -- for example, "CO2-depleted
stream for use as afuel, including a gas turbine.”

So including in agasturbine. That's -- that's what
| meant.
Q. Thank you.

"Accordingly, aside from the nature of
the fuel fraction, the description of the invention
does not differ from the description of the prior
art." That'sthe next sentence in Paragraph 69. |
just have a question about it.

What do you mean when you say "the
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Q. | understand that, and | am forced by the
nature of thisjob to ask questionsin little bites.
And so, you telling me something that's slightly
broader than what I'm asking -- which | understand
why that is, because you're trying to be helpful.

Y ou're saying there's a broader world here that
people would have understood, but I'm starting with
what's in the '168 patent, and then the next step is
what a person of ordinary skill would understand,
things like that. So to have aclear record, | have
to take it piece by piece.

Y ou're not pointing to anything in the
'168 patent where the inventors suggest using agas
turbine to generate heat, are you?

A. No, and | don't say that in my declaration
also. | say gasturbines for generating electricity.

Q. Okay. All right. Let'sflip ahead to
Paragraph 69 of your declaration, please.

A. Which number wasit?

Q. 69.

A. Thank you. | found it.

Q. Thank you.

Soin 69, it's about the fuel
fraction.
Do you seethat?
Page 83
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nature of the fuel fraction"?

A. That phraseisreferring to -- it's stated
"aside from the nature of the fuel fraction." I'm
referring most likely to the composition,
temperature, and pressure -- its nature. So aside
from that, the description of the invention is not
different from the description of the prior art with
respect to the fuel fraction.

Q. Just to make sure | heard you, you said
composition, temperature, and pressure?

A. Yes

Q. Okay. So-- thank you. | genuinely wasn't
sure what it meant.

So now my follow-on questionis. Does
the nature of the fuel fraction as you describe it
here differ from the prior art?

A. No. It's--

Q. I'mjust not following the -- the grammar
or the English. And I'm not trying to be -- | don't
know. Maybel am trying to be difficult. I'm trying
to be exacting. | just don't -- | genuinely don't
understand what you mean, then, because you say in
that sentence, " Setting aside the nature of the fuel
fraction, the invention does not differ from the
description of the prior art.” So that indicatesto
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1 methat the nature of the fuel fraction may differ 1 Association 2007 conference on March 13, 2007?
2 fromthe prior art. 2 A. No, I didnot.
3 Can you explain what you mean? 3 Q. Inyour report in Paragraph 83 -- so that's
4 A. 1 had to think about this one for awhile. 4 on Page 52 -- that's where you discuss the 2007 IFA
5 I'mreferring specifically to the fuel fraction -- 5 dlides. | would like to direct your attention to
6 Q. Okay. 6 that, please.
7 A. --inthis paragraph. 7  A. Correct. I'mthere.
8 Q. Okay. 8 Q. Okay. You'reaready there. You're one
9 A. And aside from the nature -- | believe 9 step ahead of me.
10 because I'm only focusing on the fuel fractionand | 10 In that first paragraph, 83, you say
11 that it's CO2 depleted, the nature -- where it came | 11 that these slides -- you say, "The presentation was
12 frominthe process upstream or -- right, the 12 presented to attendees of that conference.”
13 description of the invention regarding the fuel 13 How do you know that?
14 fraction does not differ from the description of the | 14  A. Because all the proceedings from that
15 prior art. Probably more associated with the origin | 15 conference were put on the IFA website.
16 of thefuel fraction. This paragraphis not 16 Q. Okay. But how do you know that they were
17 discussing that at all. 17 actually presented to the attendees? How do you know
18 Q. Okay. 18 one wasn't canceled, or how do you know that that
19 A. Not necessarily its temperature and 19 list of materials reflects what was presented to
20 pressure and composition, but -- 20 attendees at the conference?
21 Q. Soyourechanging-- | dontmeanthattoo |21  A. Generaly -- I've been to hundreds and
22 harshly. You're reconsidering that now that you've |22 hundreds of conferences. I've presented over 300
23 looked at it more closely? 23 papers-- or my students -- and generally in this
24 A. Yeah. | had to rethink what I'm getting at 24 type of areaif you don't present your slides, they
25 ayear ago in using the word "nature,” and it's just 25 don't get included in the list of dlidesin the
Page 86 Page 88
1 afuel fraction that's depleted of CO2 no matter 1 proceedings. That'sjust common knowledge for
2 wherethat fuel fraction comes from, right? And this 2 academics and researchers who do this kind of stuff.
3 iswhat it's being used for. 3 Q. So other than your general or your common
4 Q. Okay. 4 knowledge about this, do you have any specific
5  A. I think that's dealt with in other parts of 5 knowledge that these slides were presented to
6 my declaration. Thisisjust referring to afuel 6 attendees at the 2007 March conference?
7 fraction. 7 A. That ismy specific knowledge. It was
8 Q. Okay. 8 included with all the other presentations that
9  A. Inasensg, that's not needed. 9 presented in the proceedings.
10 Q. Much ado about nothing. 10 Q. Let measkit adifferent way. Other than
11 MR. COLLARD: Let'stake abreak. 11 thefact that it was included with all the other
12 THE VIDEOGRAPHER: Off the record at 12 presentations associated with that on the website, do
13 12:00. 13 you have any specific knowledge that it was, in fact,
14 (Recess from 12:00 p.m. to 1:05 p.m.) 14 presented?
15 THE VIDEOGRAPHER: Back on the record 15 A. | was not there; so no.
16 at 1305. Please proceed. 16 Q. Okay. And thenin Paragraph 84, you say
17 (Exhibit 5 marked) 17 that the slides were published. Welll start with
18 Q. (BY MR.COLLARD) Dr. Ritter, whilewewere | 18 that.
19 on lunch break, | marked Exhibit 5, and it isnow in 19 When were the dlides published?
20 front of you. Itisthe 2007 IFA slides. You'll see 20 A. | state later on in my declaration when |
21 it's marked with the blue exhibit sticker. 21 believe they were published.
22 A. Yes 22 Q. Okay. You'e talking about the Internet
23 Q. Okay. Areyou familiar with that document? 23 Archive materia that talks about -- you talk about
24 A. Yes 24 when they may have been published based on that in
25 Q. Didyou attend the International Fertilizer 25 the Lako paper.
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1  A. That'sthefirsttimel believe | mention a 1 ago, probably more than ayear ago. So --
2 date. 2 Q. So your testimony isthat you didn't
3 Q. Well get tothat in asecond. But herein 3 receivethisfrom counsel, that you -- you found this
4 '84, you say the slides were published, and my 4 yourself and then you provided it to counsel and
5 question iswhen they were published. 5 decided to put it in your report?
6 So just sitting here today, do you 6 A. My testimony is| don't recall.
7 know when they were published? 7 Q. Okay. That'sfine. | redly like--
8 A. Therewasno date up until this point. 8 A. Except for what | say in here.
9 They werejust available on the IFA website. 9 Q. Sir, thisis-- again, if you could please
10 Q. Okay. Andit'sasimilar question for the 10 stop reading your report right now. | just want to
11 next phrase. You say they were made available to the 11 ask you some questions and then we will get to al of
12 interesting -- interested public. 12 the content of your report, but | really prefer if
13 Do you know when they were made 13 you could just -- my question wasn't about what'sin
14 availableto the interested public? 14 your report. It's about what you remember.
15  A. According to my later paragraphsin my 15 A. I'm here because of my declaration.
16 declaration, yes. 16 Q. | understand, but you still have to answer
17 Q. Okay. Sitting here, can you tell me when 17 thequestions| ask. And if they don't refer to your
18 they were made available to the interested public? 18 declaration, then -- I'm allowed to ask you questions
19  A. |believein 2010. 19 that don't refer to your declaration and see if you
20 Q. Okay. Andyou're basing that off of the 20 can answer them without reference to your
21 internet archive information you received? 21 declaration. Soif you would -- we will get to it,
22 MR. PHILLIPS: Objection to form. 22 but if you would start with answering my questions, |
23 Q. (BY MR.COLLARD) Good point. Areyou 23 would appreciate it.
24 basing that off of the internet archive information 24 So your testimony isyou don't recall
25 that you received? 25 if you found the 2007 IFA dlides or if counsel found
Page 90 Page 92
1 A. I'mbasingit on-- | think it's called 1 thosedlides; isthat correct?
2 Wayback -- Wayback Machine. 2 A Yes
3 Q. Areyou basing it on anything other than 3 Q. Okay. Doyou usetheIFA websitein
4 that? 4 your -- in the normal course of your work?
5 A. | have other datesthat | mention in here 5 A. Inthenormal course of my work over four
6 based on areference | found. 6 decades. But probably more recently over the last
7 Q. Okay. Well, let's get to that. Other than 7 maybe two decades where the internet became a
8 thereference and the Wayback Machine -- let meask 8 household word, | have gone to thousands of websites
9 itadifferent way. 9 for searching for background information on things |
10 Looking at Paragraph 84 whenyougoto | 10 published and reports| wrote. So | may have goneto
11 theIFA website, wasthere any way to tell whenit | 11 thelFA website. | may not have. I've done alot of
12 wasfirst made available to the public by looking on | 12 work in ammonia, and | don't know. It wasn't
13 that website? 13 something | go to every day to seeif there was
14 A. No, not from first looking t this. 14 something published.
15 Q. Allright. So now | want to talk about the 15 Q. Sofairtosay you don't go to the IFA
16 reference generally. It's marked as Exhibit 5, the 16 website on aregular basis as a part of your work?
17 IFA -- 17 A. Notonaregular basis. That'sfar to
18 A. Yes. 18 say.
19 Q. -- 2007 slide deck. 19 Q. Okay. I'mgoing to ask this specific
20 How were you first made aware of this 20 question. | think you've answered it implicitly but,
21 dlide deck? 21 again, I'm trying to make aclear record.
22 A. Honestly, | don't recall. | may have found 22 Do you remember if you had a copy of
23 it-- 1 did alot of searching -- it says here | 23 these IFA 2007 slides before you went to the IFA
24 found it through this search. Sothisiswhat | 24 website and searched for them, or do you -- is your
25 would call -- thiswas done, you know, almost ayear| 25 recollection that you went to the |FA website,
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1 searched for them, and that's how you found them for 1 URL of the IFA web page?
2 thefirst time? 2 A. It capturesthe URL in the search.
3 A. That'swhat | said. | don't remember. | 3 Q. What search? What do you mean? What does
4 did answer that, yeah. 4 "capture the URL in the search" mean?
5 Q. Thank you. 5 A. It putit up on the screen.
6 A. | have been to that website, and | have 6 Q. Put what up on the screen?
7 downloaded those slides from there. 7 A. TheURL.
8 Q. | understand, but you don't remember if you 8 Q. Okay. How do you know the Wayback Machine
9 dready had them -- 9 isreliable?
10 A. Correct, correct. 10 MR. PHILLIPS: Objection to form.
11 Q. --first? Thank you. 11 A. How do | know the Wayback Machine was --
12 All right. So do you know when the 12 Q. (BY MR. COLLARD) Reliable.
13 IFA Resources page was first available for public 13 A. 1don't.
14 use? 14 Q. Inyour work, do you generaly rely on
15 A. | believethat | aready answered that 15 declarations from someone at the internet archive or
16 question also, isthat's referring to Paragraph 84 16 thingsthat the Wayback Machine tells you?
17 that says|FA Resources. In general was |IFA 17 MR. PHILLIPS: Objection to form.
18 Resources pages available, or specifically to this -- 18 A. | think | answered something similar to
19 Q. Sothisisrealy why | need you to listen 19 that. | rely on all kinds of websites and search
20 tomy question. I'm not asking you about something 20 engines and archival sourcesto find information that
21 inyour report. I'mjust asking you if you know when 21 might be relevant to a publication I'm working on or
22 the|FA Resources page wasfirst available for public 22 apaper I'mworking on or aproposal I'm working on.
23 use. 23 (Exhibit 6 marked)
24 A. No. 24 Q. (BY MR.COLLARD) Okay. Let'slook at
25 Q. Do you regularly use the Wayback Machine as 25 Exhibit 6. What is this document, if you know?
Page 94 Page 96
1 apart of your -- of the normal course of your work? 1 MR. PHILLIPS: For therecord, isthis
2 A. No. 2 Exhibit 10197
3 Q. Isusing the Wayback Machine a part of your 3 MR. COLLARD: ltis.
4 expertise? 4 Q. (BY MR.COLLARD) Dr. Ritter, the question
5 A. No. 5 isjust what isthis document, if you know?
6 Q. Okay. Solet'sgo ahead to Paragraph 88. 6 A. Pardon?
7 A. 88? 7 Q. What isthis document is the question
8 Q. 88. 8 pending.
9 A. Thank you. 9 A. It'sadeclaration of Mina Ching.
10 Q. Thissays"To confirm the public 10 Q. | seethat'swhat it's labeled, but can you
11 availability of 2007 IFA, | checked the internet 11 describe to me what the document is? Y ou've been
12 archives Wayback Machine to understand whether the 12 looking at it for a couple of minutes.
13 2007 IFA was available on the IFA's website before 13 A. It's something about the Wayback Machine.
14 theearliest priority date of the '168 patent. The 14 She apparently did a search.
15 Wayback Machine captured the URL of the IFA pagefor | 15 Q. Okay. Do you know Mina Ching?
16 the 2007 IFA technical meeting on March 10, 2010, 16 A. | don't believe so, no.
17 that included alink to download 2007 IFA." 17 Q. Haveyou ever talked with her?
18 So is your testimony that you 18 A. No.
19 personally used the Wayback Machine to capture the 19 Q. Do you know anything about the work that --
20 URL of the IFA web page as of March 10, 2010? 20 that she did to run searches on the Wayback Machine?
21 A. Yes. | had been to this website, and | had 21 A. No.
22 seenthislink. 22 Q. Sol want to look at Paragraph 89 in your
23 Q. Into what website? 23 report. You said, "Thus, to confirm the 2007 IFA was
24 A. TheWayback Machine. 24 publicly accessible before the earliest priority date
25 Q. Okay. Sowhat doesit mean to capture the 25 of the 168 patent, | investigated whether 2007 IFA
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1 had been cited in publicly-available prior art 1 knowledgethat it was, in fact, available as of
2 publications.” 2 March 2009?
3 Do you seethat? 3 A. Onceagain, thisis a publication that's
4 A. Yes 4 dated March 2009, and it's generally understood in my
5 Q. Let mego back, actualy. So strike that 5 circlesthat that would be when it was available.
6 last question. 6 Q. That'stotally fine, and I'm not really
7 Sitting here today, do you know 7 arguing with that. Thisisthe other thing | have to
8 whether the Wayback Machine had a copy of the actual 8 doinadeposition. | have to make surel have
9 material that you rely on as Exhibit 1006, these IFA 9 completed your answer. Do you have any other
10 2007 slides? 10 reasons? And so, I'm not doing that because | don't
11 MR. PHILLIPS: Objection to form. 11 accept that answer. | just have to make sure there's
12 Vague. 12 no other reasonsthat are unstated. So I'll ask a
13 A. | wasableto download it like a month ago. 13 question so you have a question to respond to.
14 So-- 14 Other than your general understanding
15 Q. (BY MR. COLLARD) | understand you were 15 that papers are published around when they are dated
16 ableto download it now -- 16 inyour industry, do you have any personal knowledge
17 A. Thedlides-- 17 that the paper was, in fact, publicly-available as of
18 Q. -- but wereyou able to use the Wayback 18 March 2009?
19 Machine to download -- to figure out exactly what was 19 A. 1 wouldn't need any. Thatisan
20 availablein March 2010? 20 indication -- that date is an indication to me and
21 A. No. 21 any of my colleagues that we haven't talked about,
22 Q. So there's some additional investigation 22 POSA, but that's what that would indicate to me. It
23 you did around this paper, the Lako paper. | see 23 was published around March 2009.
24 that in Paragraph 89. Isthat -- 24 Q. Okay. But you don't have any other
25 A. Lako, Lako. 25 confirmation other than the date that's on the -- on
Page 98 Page 100
1 Q. Okay. How do you -- you don't know? 1 the paper?
2 A. | don't know. I've been caling it Lako. 2 A. | donot.
3 Q. Lako. Okay. Sowhy did you search for, 3 Q. All right. And so, for you, you're not
4 you know, this -- why did you conduct a search where 4 relying on any sort of confirmation from the Wayback
5 you ended up finding what's in this Lako paper? 5 Machine about when the Lako paper was available?
6 A. | wanted to try to confirm when the 2007 6 A. No. | think | did to sort of confirmiit.
7 |FA was publicly-available. | don't know where | 7 | thought | did, but maybe not. Yeah. Yeah, it says
8 dtarted, but thisiswhere | ended up. 8 itright here.
9 Q. That'sfine. Why -- and maybe you can just 9 Q. Sayswhat?
10 tell me. 10 A. "Using the Wayback Machine" -- I'll go
11 Why did finding the -- the Lako paper 11 dlow -- "I confirmed that the Lako paper was
12 help you feel like you could confirm that the 2007 12 publicly-available prior to the effective filing date
13 |FA paper was publicly-available? 13 of the'168 patent (see Exhibit 1020, Internet
14 A. Lako cited -- cited the conference. 14 Archive Declaration and the Lako paper)."
15 Q. Okay. SoLako -- sorry. Go ahead. 15 (Exhibit 7 marked)
16 A. Cited the talk from the conference. 16 Q. (BY MR. COLLARD) So here's Exhibit 1020.
17 Q. Okay. Do you know when the Lako paper 17 It'sExhibit 7 for this deposition. And | think this
18 itself was publicly-available? 18 iswhy I'm confirmed [sic]. Thisis Mina Ching
19 A. It'sdated March 20009. 19 talking about the Internet Archive.
20 Q. But-- 20 Did you use the internet -- sorry.
21 A. And published by the Energy Research Center 21 Did you use the Wayback Machine to do this?
22 of the Netherlands. 22 A. Yes
23 Q. Do you have any personal knowledge that it 23 Q. Okay.
24 was, infact, availablein March 2009? | understand 24 A. Infact, | did it again like amonth or two
25 that'sthe date on it, but do you have any personal 25 ago.
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1 Q. Okay. 1 right? You canlook inyour report for that.
2 A. Just to make sure everything was there. 2 A. Yeah, because we go on -- yes.
3 Q. All right. But you don't know if the 3 Q. That'sthe only one?
4 Wayback Machineisreliable? 4 A. Yeah
5 A. It worked fine for me. 5 Q. Yes?
6 Q. Okay. You previoudy testified you don't 6 Okay. Now | want to talk about what
7 have -- you don't know whether it's reliable or not. 7 that corresponds to in Exhibit 5, which isthe IFA
8 A. 1 won't change my answer. | don't know if 8 dlides. You have acopy of thosein front of you.
9 it'sreliable. 9 A. Yes.
10 Q. Allright. Sol want to ask you about the 10 Q. It'salsoinyour report. It corresponds
11 citation. So you show that here and talk about that | 11 to the slide titled Historical Development-Ammonia
12 morein Paragraph 90 and 91. 12 Plants.
13 Do you see where | am? 13 Do you see that?
14 A. Which document? 14 A. Yes
15 Q. Sorry. Your declaration, Paragraph 90 and | 15 Q. Okay. And, infact, it's specificaly
16 91. 16 citing the third bullet point on that slide, correct?
17 A. Okay. I'mthere. 17 A. It'sthe same number, same units -- well,
18 Q. Thereisthe citations-- you do alittle 18 the units are different.
19 screen shot of the citation that you're talking about | 19 Q. When you get thisinto the details, maybe
20 in Paragraph 91. 20 they even made a mistake in their citation.
21 Do you see that? 21 A. No, no. Thisisametric ton, and |
22 A. Yes 22 believethesmall TisMT.
23 Q. And you're saying that the Lako paper cites | 23 Q. Okay. Sothat's sort of my point.
24 to Nielsen 2007A and that that correspondstothe | 24 Just to ask a cleaner question on
25 2007 IFA dlides, correct? 25 this, you would agree that the one citation to the
Page 102 Page 104
1 A. Yes 1 IFA 2007 slidesin Lako isto the third bullet on the
2 Q. You've pointed to one single citation in 2 dlidetitled Historical Development-Ammonia Plants?
3 theLako paper, and that's what you're relying on to 3 A. | think there's one more citation -- one
4 say that the IFA 2007 slides were available as of the 4 more number that's pulled from this slide or pulled
5 time of the Lako paper, correct? 5 fromthistalk.
6 A. Absolutely. 6 Q. Okay. Whereisthat? Can you help me?
7 Q. Okay. So-- and that citation is about -- 7 A. Wadll, | highlighted it. 6.6t0 6.89. And
8 it'son Page 26 of Exhibit 1020, and it says"This 8 then on the next dide, Nielsen, there'sthe 6.8 --
9 ranking appears to be confirmed by the fact that 9 Q. Soit'shullets--
10 ammonia plants that have been revamped exhibit a net 10 A. Thefirst bullet on Page 3 of 10.
11 energy efficiency of at best," and then has afigure, 11 Q. Okay.
12 7.1 gigacalories per ton. 12 A. That'swhy | highlighted it.
13 Isthat theright -- 13 Q. | don't havethe highlighting. 1'm sorry.
14 A. Let mefindit here. It'salittle 14 A. It'sin Table3.5.
15 clearer. Yes, | think it'sgiga calories per ton 15 Q. Oh, okay.
16 ammonia. 16 A. Andany --
17 Q. "According to Nielsen 2007A." 17 Q. I'msorry. It'sin Table 3.5, but can you
18 So that's the citation back to the IFA 18 be more specific?
19 dlides, right? 19 A. Column one, two, three, four --
20 A. Yes. 20 Q. Uh-huh.
21 Q. Youdon'tidentify any other citationsin 21 A. Bottom number, 6.6-6.89. Andthe6.6ison
22 all of Lako that's, you know, a 50-page paper to the 22 the previous dide, fourth bullet.
23 dlides. 23 Q. Okay. Soisit -- soit'sjust the 6.6
24 Thisisthe only citation to the 24 number isfrom here?
25 dlidesin the Lako paper that you've identified, 25 A. Both numbers.
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Q. Where'sthe 6.89?

A. Page 2, bottom slide, last bullet of
Nielsen, 6.6.

Q. Yep.

A. And then the general consumption isfirst
bullet, 6.8, on the following slide.

Q. Whereisthe 6.8 here, though?

A. Waedll, 6.89.

Q. I know. So how doesthat come from this?

A. 6.8,6.89. Tome, they arethe same
number. Maybeit's atypo.

Q. Okay.

A. | mean, that's the range, and he cites
that. Lako cites Nielsen.

Q. But Nielsen doesn't have 6.9 init?

A. 6.8. If | waslooking at this, | would
guote that. It's probably atypo, but | can't say --
he cites this. | found the two numbers. That's all
| can say.

Q. That'sfine. Asyou know, we're hereto be
precise.

The -- what you're pointing to in the
Lako paper, the citation to 6.6 to 6.89, the 6.89
number does not appear in the IFA 2007 slides. The

number in the IFA 2007 dlidesis 6.8.
Page 106
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Do you know if Lako attended the
International Fertilizer Association 2007 conference
on March 13, 20077

A. | donot.

Q. TheLako paper in the citation -- and you
cut this out into your report -- specifically cites
the presentation. It doesn't citeto aslide deck.

Do you agree?

A. A presentation isaslide deck. Never seen
one that wasn't.

Q. Okay. But to be clear, there's nothing in
this particular citation that references the
materials from the presentation?

A. Nor should there be.

Q. That'snot my question. | will ask a
follow-up if there should be or could be -- or your
counsel can -- but there's no reference in this
citation to any of the presentation materials, is
there?

A. Nor should there be. The answer is no, and
there should not be.

Q. Okay.

A. Youdon' citethingslikethat ever. No
one does. I've been doing this45 years. Thisis

how you cite a conference proceedings.
Page 108
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Y ou agree with me, right?

A. Theoneinthetableis6.6t06.89. The
oneinthedlideis 6.6 to 6.8.

Q. Okay.

A. Those are the numbers.

Q. Okay. Other than these three bullets that
we've identified on these two dlides, you don't
identify any other citations by the Lako paper 2007
IFA slidesto your report, correct?

A. Waéll, thefact that this column is strictly
labeled Haldor Topsoe. So anybody, including a POSA,
would interpret that as being the same numbers from
thistable.

Q. Okay. Other than that, isthere any
citation to -- in the Lako report that isto the |FA
2007 dides that you are aware of ?

A. | don't believe so.

Q. Okay. Doyou know if -- sorry. Well, just
P. Lako isthe person's name. Do you know if it'sa
man or awoman, this Lako person? | don't know.

A. No, | donot.

Q. Okay. Do your know --

A. | never saw the first name.
Q. I'mjust going to call them by their last
name, then.
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Q. SoinParagraph 91, you say "Taken
together, this confirms that the IFA was
publicly-accessible at least as the publication of
the Lako paper in 2007."

Do you see that on Paragraph -- at the
end of Paragraph 917

A. Yes, | do.

Q. Okay. Butyou realy don't have any
evidence that anything other than these two slides
from the presentation were available to Lako as of
20072

A.

Q.

A.

That's atypo, by the way.
What is?
| thought it was. 2007.

Q. TheLako paper is 2008?

A. March 2009, which was cited earlier. Sorry
about that.

Q. No, that's--

A. |l waslike, "Wait asecond. That might be
before the conference.”

Q. Let meask it again, then, with the correct
number.

A. Okay.

Q. Allright. Based on your analysis that

we've just walked through, the only parts of the 2007
Page 109
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1 IFA presentation that we know Lako had accessto are 1 Development of Ammonia Plants and Energy
2 thesetwo didesthat we've looked at, onetitled 2 Efficiency-Ammonia Plants, that you point to being
3 Historical Development-Ammonia Plants and the other 3 citedin Lako, you don't use either of those slides
4 Energy Efficiency-Ammonia Plants. 4 inyour actua validity analysis of the '168 patent,
5 We don't have any evidence that Lako 5 doyou?
6 had accessto any other slides? 6 MR. PHILLIPS: Objection to form.
7 MR. PHILLIPS: Objection to form. 7 A. 1took al these didesasawholelike
8 A. Inmywalk of life when someone citesa 8 anything. | mean, it's-- it'sareference.
9 conference paper like that, they have the entire 9 Q. (BY MR.COLLARD) Okay. But you didn't
10 talk. It'sfact. 10 citeto or copy these specific slidesin your
11 Q. (BY MR. COLLARD) Okay. 11 analysis, did you?
12 A. Butyouwouldciteit thisway. If not, if 12 A. No. | didn't need to.
13 it was personal communication, you cite personal 13 Q. Okay. All right. Let's continue with the
14 communication. If it was Haldor Topsoe, someonefrom | 14 slides, actualy. Let's go to the slide on the
15 there, you would cite it that way. 15 bottom of Page 7.
16 So thisisjust understood to be a-- 16 Do you seethat? It's called CO2
17 anybody at my level would see this as a normal 17 Reduction Potential 1. Areyou there?
18 citation where someone had the presentation in hand 18 A. Yes, | am.
19 and only needed to pull afew numbers from it. 19 Q. What type of fuel doesthis refer to for
20 Q. What if you were present at the 20 usein the steam reformer on this dide?
21 presentation, you took notes, you don't have a copy 21 A. What type of fuel are they talking about in
22 of the presentation, and you wanted to citeit in 22 thisdide?
23 your paper? Isn't that how you would citeit, how 23 Q. Yeah
24 it'scited in Paragraph 90, if Lako attended and just 24 A. Hydrocarbon fuel.
25 had their own notes and wanted to put those figures 25 Q. Hydrocarbon fuel?
Page 110 Page 112
1 intheir paper? 1 Okay. And then on the top of
2  A. That would be very uncustomary because if 2 Page 8 -- so the next dlide -- CO2 Reduction
3 I'mwriting this kind of 50-page paper, | would -- 3 Potentia 2, there are four items listed.
4 like any scientist/engineer, | would make sure they 4 Doesthislist include using syngas as
5 had the whole story. | mean -- because there's alot 5 fuel for afurnace?
6 of information in Nielsen and -- 6 A. It'slisting ways that CO2 reduction
7 Q. Butthat would explain, wouldn't it, why 7 potentia can -- waysto reduce CO2, and the first
8 the numbers are dlightly different? Perhaps Lako 8 oneisreducefuel firingin aplant by 20 to
9 took notes and the number presented was 6.89 and not 9 25 percent reduction. So --
10 6.8. 10 Q. Doesthat suggest to you that means using
1 So that could explain why the numbers 11 syngasasafuel to get that 20 -- 20 to 25 percent
12 aredifferent if the numbers come from Lako's notes 12 reduction?
13 instead of this presentation? 13 A. Yes. | can explain why.
14 A. | don' think that's agood explanation for 14 Q. That'sfine.
15 why the numbers would be different. 15 On the next dlide, it's called the
16 Q. Isit possible? 16 Integration of a Gas Turbine Driver in the Ammonia
17 A. Whoever typed up that slide or that table 17 Process.
18 in the paper probably had atypo. 18 Can you tell me what type of fuel is
19 Q. It'sapossible explanation, though, isn't 19 coming in on the top left?
20 it? 20 A. Yes.
21 A. ltisapossible explanation. 21 Q. What type of fuel isthat?
22 Q. Sothesetwo slides-- the dides aren't 22 A. Based on this presentation by Nielsen and
23 numbered, so that'swhy | keep referring to them by 23 they are talking about CO2 reduction potential, it's
24 their title. 24 amix of natura gas and hydrogen fuel.
25 These two slides, the Historical 25 Q. Youcantell that just by looking at the
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1 label "fuel" and the dide before it? 1 combust -- fired heater where combustion takes place.
2 A. | cantell that by looking at two slides 2 They spinaturbine. They take the off-gas from that
3 down. 3 turbine -- gasturbine, which has oxygeninit --
4 Q. Okay. Well, Nielsen wasn't there in the 4 they don't burn all the oxygen. They'd like to, but
5 presentation yet, so, you know, hewas -- | don't 5 they don't. Maybe 8 percent, typical stack gas.
6 know what he was saying as he presented this. And | 6 They mix more fuel with it and notice
7 I'masking you why you think at this stage in the 7 there's no additional oxygen source or air source.
8 presentation when he says "fuel" he'stalking 8 They burn it again or igniteit, and they make --
9 about -- what did you say, natural gas combined 9 they send it into a high-pressure steam boiler or
10 with-- 10 steam generator.
11 A. A mix of natural gas and CO2 depleted 11 And you can tell it's combusted
12 hydrogen fuel. 12 because that line goes to the stack and then the
13 Q. Why do you think at this stage in the 13 steam in separate chambers -- obviously it would be,
14 presentation that's what that fuel refersto? 14 like, somekind of shell tube heat exchanger -- make
15 A. Because helabeled natural gasfuel as 15 super-heated, high-pressure steam, and it runs the
16 natural gas-- | think it's a he -- and he labeled 16 turbine to make electricity. So emphatically, those
17 hydrogen fuel as hydrogen fuel. And then thisis 17 arefurnaces.
18 just general fuel. Andthedlide aboveit,they want |18 Q. Okay. Doesthis show using fuel to
19 to reduce the fuel firing in aplant by 20 to 19 pre-heat the charge of an autothermal reformer?
20 25 percent, which is-- and you can't do that with 20 A. No.
21 within an existing plant because you still needthe | 21 MR. COLLARD: All right. Let'stakea
22 Btusthat you've always needed. Soyou can'tjust | 22 quick break.
23 cut back on the fuel, right? You cannot. Your plant | 23 THE VIDEOGRAPHER: Off the record at
24 wouldn't work. So you have to use afuel. 24 1358.
25 If you're going to cut back on the 25 (Recess from 1:58 p.m. to 2:09 p.m.)
Page 114 Page 116
1 fuel to reduce CO2 emissions, you've got to comeup| 1 THE VIDEOGRAPHER: Back on the record
2 withalow CO2 fuel. So that'stelling me right 2 at 1409. Please proceed.
3 there -- and a POSA would understand -- that if 3 Q. (BY MR.COLLARD) Dr. Ritter, | want to
4 you've got apre-reformer and HTER, theonly way | 4 confirm with you, what is syngas? What's your
5 you're going to get fuel reduction iswith CO2 5 definition of syngas?
6 mission decreasesisto use afuel with less -- that 6  A. Itstandsfor synthesisgas.
7 would produce less CO2 when burned. Andtheytalk 7 Q. Uh-huh. Andwhat isthat?
8 about that second slideon Page 9 -- or they present | 8  A. Intheidea world, CO and hydrogen as a
9 itinapicture, right? | canusetheold cliche"a 9 use, but it's -- usually comes right off one of the
10 pictureisathousand words" when | wrote in my 10 reformersor ATR, amixture of CO, CO2, and hydrogen
11 report about what a -- how a POSA would interpret | 11 with other components that might be in the stream.
12 thesedides. 12 But the principal components that define syngasis
13 Q. Okay. Looking at either of these, frankly, 13 carbon monoxide, carbon dioxide, and hydrogen.
14 thefuel isgoing to this unlabeled box. 14 Q. Aslittle carbon monoxide as you can get,
15 Do you know what that box is? 15 right?
16 A. Yes 16 A. Pardon?
17 Q. What isthat box? 17 Q. Aslittle carbon monoxide as you can get?
18 A. It'safurnace. 18 A. It depends on the application downstream.
19 Q. How do you know it's a furnace? 19 Q. Okay. What about if | were to say ammonia
20 A. Becausethey are mixing fuel and astream | 20 syngas? Does that have meaning to you?
21 containing oxygen, and they do the samethinginthel 21  A. No, except they -- it's going to come from
22 lower identical box withan X init. They takeair, |22 thesame source, and that's -- your statement, as
23 compressit, they take fuel -- and it'sa mixing 23 little CO as possible, to make anmonia, it'sa
24 point. It'snot just blending two streams, right -- 24 reaction between hydrogen and nitrogen. CO
25 and they combust -- that's afurnace. They 25 poisons -- carbon monoxide poisons the catalyst.
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1 Q. Right. 1 20072
2 A. So there you want your syngas -- you have 2 A. If they are making ammonia, it would have
3 to clean up your syngas off areformer and have a 3 orrequire very similar properties.
4 really pretty pure hydrogen stream, whatever you want 4 Q. Let'slook at Paragraph 2 on the next page.
5 tocal that purity, to make ammonia. 5 A. Oh, thisisan application. Yeah, it's--
6 Q. Sowhat I'm hearing is that syngas 6 it'san application, so the paragraphs are numbered.
7 generally means hydrogen with some CO and CO2, but 7 Q. Yeah, they are. Isn't that nice?
8 there may be some changes into those proportions 8 A. Yeah, yeah.
9 depending on the application of the syngas. 9 Q. They should keep that.
10 Isthat fair? 10 In Paragraph 2, it says"The
11 A. Yes, and how it's made. 11 specification and claims which follow the term
12 Q. Okay. So before we moveon, | did want 12 synthesis gasisintended to refer to agas
13 to-- | have onelast thing on Page 9 in the dlide 13 containing predominantly CO and H2, which isintended
14 with the diagram of Exhibit 5, which is also Exhibit 14 to be used to manufacture liquid hydrocarbons.”
15 1006, which is aso the IFA 2007 slide deck. It does 15 Then it says"Unlessit's apparent
16 say there "ammoniasyngas.” 16 from the context, thistermisnot intended to refer
17 Do you see that on the right? 17 to agasused to manufacture ammonia.
18 A. Yes. 18 So do you see -- you read along with
19 Q. Okay. Sowhat isthat referring to when 19 me?
20 you seeit there, that ammonia syngas? 20 A. Yes
21 A. | will give abroader definition. 21 Q. Soinyour report, you discuss combining
22 Synthesisgas. It's going to make something -- 22 the -- some aspects of the IFA 2007 processin the
23 you're going to synthesize something with this gas, 23 dlideswith some of the things that are discussed in
24 if youwill. That would be primarily hydrogen with 24 Price.
25 low levels of other components. So, yeah, there's -- 25 Do you -- did you account for the fact
Page 118 Page 120
1 Q. So the composition of the synthesis gas 1 that they have different definitions of syngas? One
2 depends on the synthesis that you're contemplating? 2 is-- says, you know, we're focused on ammonia
3 A. Yes. Inmost circles, industrial circles, 3 syngas, and the other says we're focused on syngas to
4 you know, syngasis, you know, hydrogen because they 4 manufacture hydrocarbons.
5 will make methanol and some other chemicals. But 5 A. | didn't haveto.
6 it'sasynthesisgas, yes. In general, you're going 6 Q. Why not?
7 to make something with it. You're going to 7 A. A POSA would have understood exactly what
8 synthesize something. You're going to feeditto a 8 wejust discussed about what someone wantsto call a
9 reactor. 9 syngas. It'savery vagueterm. A POSA would
10 Q. That'sfine. My questionisalittle 10 understand prior to the priority date of the '168
11 shorter. And I think you answered it, but | just 11 patent, syngas to some people might be alittle
12 want to be -- again, I'm just trying to make a clear 12 different than syngas other people.
13 record. 13 My first response to you wasiit's
14 Does the composition of the synthesis 14 known in theindustry to be CO and hydrogen, but then
15 gasdepend on the synthesis that you are 15 it'sbroader. No, it's CO, CO2, and hydrogen. And
16 contemplating making? 16 then you have Nielsen labeling it ammonia synthesis
17 A. Yes, and how it was made. 17 gas, and notice it says "ammoniasyngas.” Soit'sa
18 (Exhibit 8 marked) 18 wordin front of syngas. Soit's very specific.
19 Q. (BY MR.COLLARD) Thank you. 19 And anybody -- any POSA would know
20 So if the IFA 2007 is using syngas for 20 ammoniasyngas would be hydrogen. Soit'sjust
21 ammonia, do you know if the Price reference which 21 synthesisgas. It'savery vagueterm.
22 I've handed you as Exhibit 8 -- it's also marked 22 Q. It'sammoniasyngas-- could it also
23 Exhibit 1011 inthe IPR. 23 aready havethe nitrogen in it pre-synthesis? Would
24 Do you know if Price uses syngas the 24 you still call that ammonia syngas?
25 same-- contemplates the same use of syngas as IFA 25 A. How'sit aready going to have the nitrogen
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1 init? 1 stream, right?
2 Q. Waell, at some point to create ammonia, you 2 A. Using ahydrogen extraction system as a
3 haveto add nitrogen to the hydrogen, right? 3 separator.
4 A. That iscorrect. 4 Q. Okay.
5 Q. Sowhen you've added nitrogen to the 5 A. That's not amixing point or -- so there
6 hydrogen so you have now agasthat isas purely as 6 would be abox.
7 possible hydrogen and nitrogen in the correct ratio 7 Q. Okay.
8 but there has not yet been areaction to create 8 A. Onestream in, two streams out. One stream
9 ammonia, isthat gas called ammonia syngasin your 9 inisthe synthesisgas. Two streams out are the
10 experience? 10 streamsthey are talking about divided into
11 A. It'sablended gas stream that's intended 11 hydrogen-rich and hydrogen-poor stream.
12 to synthesize ammoniafrom it. So there would be 12 Q. Okay.
13 nothing vague about calling it ammonia syngas. A 13 A. Inaphysical processif you have a stream
14 POSA would know that it's hydrogen and nitrogen. 14 that'scoming and it'sjust -- hitsaT inthe line,
15 Q. So ammonia syngas could be hydrogen and 15 part of it goes|eft, part of it goesrightina
16 nitrogen. Ammonia syngas could also be hydrogen that 16 pipe.
17 isgoing to somewhere down the line be used to 17 Q. Uh-huh.
18 create -- combine with nitrogen used to create 18 A. It'sabsolutely impossible for those
19 ammonia 19 streamsto not have the same composition. There's no
20 Those are both acceptable ways to 20 separator. There's no device indicated in something
21 refer to ammonia syngas? 21 likethat. That'sjust anormal stream. Half the
22 A. Yes. It'sjust agas-- aPOSA would 22 water goesto Cincinnati, half the water goesto
23 understand that that's a gas that's going to be used 23 Chicago. Same water. It'sjust aphysical split
24 in one form or another to synthesize ammonia. Syngas 24 coming off whatever device that streams comes off.
25 isashort-term for synthesis gas, which means 25 It'simpossible for those compositions not to be the
Page 122 Page 124
1 reactants. 1 same
2 Q. You stateinyour report -- it's 2 Q. Sodid you -- when you were looking to
3 Paragraph 70. You canlook at it if you want to. 3 combine Price with other references, did you take
4 A. Which paragraph? 4 into account the fact that Price is using a separator
5 Q. 70. 5 to havetwo different streams -- different
6 A. 70? 6 composition streams -- compared to the fact that the
7 Q. Yeah. You say that "The specification of 7 '168 patent requires just aregular T with the same
8 the'168 patent describes deliberately allocating a 8 composition after splitting the streams?
9 part of the process flow to the fuel fraction, the 9 A. | think the word "split" -- Price used the
10 fuel fraction being directly separated from the 10 word "split." They are using the word -- do they use
11 process flow and having the same composition.” And 11 theword split?
12 you say "Thisreflects the unremarkable concept that 12 Q. They usetheword "divided.”
13 gplitting a stream results in streams with the same 13 A. Divided, split. | would have taken that
14 composition." 14 into account. That's not a physical split of the
15 So you say that that is unremarkable; 15 stream. That'slike going into a PSA system and
16 but sometimes when streams are split, they are very 16 producing a hydrogen-rich and hydrogen-poor stream.
17 different in composition, right? 17 Q. Didyou put al of your opinionsin your
18 A. No. 18 report?
19 Q. Okay. Let'slook back at Pricein the 19 A. Yes, | did.
20 abstract. It says"Synthesis gas exiting areforming 20 Q. Haveyou formed any new opinions since you
21 section of the hydrocarbon synthesis processis sent 21 submitted your report that are not in your report?
22 to ahydrogen extraction unit whereit's divided into 22 A. Not that | know of.
23 ahydrogen-rich stream and a hydrogen-poor stream.” 23 Q. Allright. Let'slook at -- how do you
24 So in that case, they have split the 24 pronounce the reference -- how do you pronounce that?
25 stream into a hydrogen-rich and a hydrogen-poor 25 A. Wepronounceit'safew different ways.
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1 Lately, we've been using Ritter. 1 A. No
2 Q. Youredly have? 2 Q. (BY MR.COLLARD) Why not?
3 A. Yeah. It was Rytter for awhile, | think, 3 A. | consider it an economic choice.
4 but | think it's Rytter. 4 Q. What'sthedifference?
5 Q. | wasgoing to go with Rytter. 5 A. They wouldn't use the word -- a POSA --
6 A. Rytter. 6 when | say "POSA," | mean someone who would
7 MR. TANALOV: I'm pretty sureit's 7 understand this technology before the priority date.
8 Ruytter. 8 Q. POSA isfinewith me.
9 Q. (BY MR.COLLARD) I'll use Rytter. 9  A. | hateto keep saying the same thing over
10 A. Rytter would be fine. 10 and over.
11 Q. You understand why I'm concerned. 1 A POSA would understand that design
12 A. Yeah. It can bevery confusing. 12 choiceis something to do with the process flow
13 Q. Let'suseRytter. I'll try my best. 13 sheet, right? But before you get to that, you would
14 MR. PHILLIPS: For purpose of the 14 haveto look at what you want to make and how you're
15 court reporter, it'sR-Y-T-T-E-R. 15 going to make money off that. So whether you want to
16 (Discussion off the record) 16 make ammonia, methanol.
17 A. That might be very confusing. Rytteris 17 But all of these processes, everything
18 fine. 18 I'vereviewed and cited, all these -- these patents
19 MR. PHILLIPS: Isthis9? 19 asprior art al have the same front end. They all
20 MR. COLLARD: 1 think so, yes. 20 make amixture of CO, CO2, and hydrogen for a variety
21 (Exhibit 9 marked) 21 of uses. Ammonia happens to be one of them.
22 Q. (BY MR. COLLARD) Based on all of that | 22 Methanol happens to be one of them. Rytter talks
23 discussion we had on the record that we probably 23 about oxygenates, like methanol, you know, things
24 should have had off the record, are you familiar with| 24 with more oxygen in them. And at that point, you
25 Exhibit 9, which is also marked Exhibit 1008, which| 25 decide what's economical. The front end might not
Page 126 Page 128
1 isthe Rytter patent? 1 change that much, but what you do with what comes off
2 A. lam. 2 your natural gas products from areformer, ATR, POX
3 Q. Great. Did you review this as a part of 3 system would change your flow sheet accordingly. You
4 preparing your report in this matter? 4 haveto decide that up front.
5 A. Yes 5 Q. Sothose changesto the flow sheet you just
6 Q. Anddid you review it as a part of your 6 described, are those design changes?
7 prep for this deposition? 7 A. They would be major, major changes. So it
8 A. Yes. 8 would be -- you would be designing a different flow
9 Q. Allright. SoisRytter aprocess for 9 sheet with different unit operations embedded in it,
10 ammoniasynthesis? 10 depending on what you want to make.
11 A. Yes 11 Q. Thething that you are saying would be
12 Q. All right. Wherein the figure -- and 12 major, major changesisif you're switching between a
13 there'sonly one figure -- is the ammonia 13 reformer, an ATR, aPOX system? That's what you
14 synthesized? 14 mean? Those are the major changes?
15 A. It'snotinthefigure. It'sin"other 15 A. Notatal.
16 uses' inthefigure. 16 Q. No? When you said they are major, major
17 Q. Other uses? 17 changes, what -- what are you referring to?
18 Okay. What about in the claims of 18 A. You may need a Fischer-Tropsch reactor as
19 Rytter, where does it talk about ammonia synthesis? 19 opposed to -- to make liquid hydrocarbons as opposed
20 A. | don'tseeitintheclaims. | believe 20 to -- or hydrocarbons as opposed to an ammonia
21 it'sinthe specification. 21 synthesisreactor to make ammonia.
22 Q. Okay. Would you consider it adesign 22 Q. 1 waswith you until the end, and then now
23 choiceto design a system to generate methanol versus 23 | fedl alittle confused about trying to understand
24 asystem to generate ammonia? 24 what you consider -- do you consider changes to the
25 MR. PHILLIPS: Objection to form. 25 economic choicesto be major decisions? Isthat what
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1 you werereferring to? 1 Q. Yeah.
2 A. Upfront, acompany hasto decide how they 2 A. It'sastation -- without trying to use the
3 want to make money with technology that they havein 3 samewords -- in general, a heat-generating station
4 hand. 4 isan apparatus or unit operation you would use to
5 Q. Uh-huh. 5 heat astream --
6  A. Sol madeacouple points, one of them that 6 Q. Isit--
7 for al these chemicals we've been talking abot, 7 A. -- and then use that stream for something
8 they dl start with some kind of steam methane 8 dse. Soit's--soin7,it'sredly asteam
9 reforming or autothermal reforming to make hydrogen, 9 generator, and it's actually afurnace and steam
10 CO, and CO2. What you do with that hydrogen, CO, and | 10 generation systemin Box 7. They are feeding
11 CO2 will make changes to your flow sheet dependingon | 11 hydrogen and air to that unit.
12 the chemicals you would like to synthesize. Ammonia 12 Q. That -- how do you know it's a furnace?
13 happens to be one of them. 13 A. Becausethey arefeeding afuel and air and
14 So the separation units, the shift -- 14 what comes out is steam -- steam generator -- and
15 the shift unit's probably going to be there. That's 15 electric power. So there's got to be afurnacein
16 part of it, but it depends. It depends on what 16 there someplace.
17 you're going to make. 17 Q. Okay.
18 Q. Allright. You understand that the '168 18 A. And the dashed line which goesto 6, right,
19 patent at issue is concerned with reducing carbon 19 comesaround, goesto 3, and then finds its way to 1,
20 emissions from the ammonia process, right? 20 that'senergy. That's heat that's being supplied to
21  A. Carbon emissionsfrom -- 21 these other units.
22 Q. Theammoniasynthesis process. 22 Q. How do you know that that --
23 A. Yes 23 A. It saysit somewhere in the specification.
24 Q. And Rytter is about the cogeneration of 24 Q. --isenergy?
25 methanol and electrical power. At least that'sthe 25 A. AndaPOSA would know that. It hasto
Page 130 Page 132
1 title 1 be-- it'saheat-generating station and, you know,
2 Do methanol creation processes have 2 these devices need heat.
3 the same carbon reduction concern as ammonia 3 Q. Soit'sreferredto as-- 7 isnot referred
4 synthesis processes? 4 toasafurnace. It'snot referredto evenasa
5 A. Togo strictly to methanol, they end up 5 heat-generating station. | know that that's the
6 using the -- the CO2 that comes off the reformer -- 6 language in the claims; but in the spec, Box 7 is
7 Q. Sofair-- 7 referred to as ahydrogen power station.
8 A. --to make methanol, but that's one case. 8 Does that affect your answer at all,
9 But all of these processes burn fuel. 9 that itisahydrogen power station? Do you still
10 Q. | understand. 10 think that Box 7 is afurnace?
11 But isit fair to say that thereis 11 A. | know Box 7 contains afurnace. There has
12 lessof aconcern about carbon reductionin a 12 tobeafurnaceinthere. It's generating steam.
13 methanol process because you can use CO2 inthe -- in 13 It'salso generating electric power.
14 the methanol, in the finished product? 14 Q. Soit could be aturbine, right?
15  A. ldon'tknow if | would say it'slessof a 15 A. Yeah, it could beaturbine. Soit's
16 concern. It depends how big your methanol plant is. 16 severa things, but they are combusting -- there's
17 And you till are burning, for example, natural gas 17 definitely afired heater in there combusting to
18 inBox 1, and that stack gasis going to have alot 18 generate steam and electric power.
19 of CO2init. 19 Q. Doyou think the enginein your car isa
20 Q. Okay. Solet'stak alittle bit about the 20 furnace?
21 figureintheclaims. The claims of Rytter talk 21 A. | useit to keep warm, so it generates
22 about -- | think it's a heat-generating station. 22 heat.
23 What's a heat-generating station, if 23 Q. Soyoudo? It meetsyour definition of a
24 you know? It'sthe very last part of Claim 1. 24 furnace?
25 A. Lastpartof Claim1? 25 A. | think we went through this, but a POSA
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1 would know there's combustion going on in Box 7. 1 tofeed afurnace for pre-heating a charge of an
2 Q. Canyouanswer my question, please? 2 autothermal reformer, doesit?
3 A. There'scombustion going onin my engine, 3 A. | believethat's correct. It does not.
4 and acar generates heat. It can functionasa 4 Well, let merephrasethat. Asl already said it
5 furnace. 5 once -- and thisis such an obscure figure. The heat
6 Q. Sowhereisthe split in the figure of the 6 generatedin 7 isbeing used to heat -- Item 1, |
7 fuel and the process fractions? 7 think,isa--it'sapre-heater or -- Item lisa
8  A. InRytter'sunlabeled figure number -- it 8 pre-reformer. Natural gasgoing in -- it doesn't
9 doesn't have anumber. That's the only figure, 9 show itinthefigure. If you read the specification
10 right? 10 on Column5 -- in Column 5 -- 37-ish, that
11 Q. Yesah. Figure-- nofigure. 11 paragraph -- in the plant, and that's being
12 A. This--the splitisportrayed in astrange 12 pre-heated -- that's what those arrows are
13 way in this schematic, but it's there. 13 indicating -- with heat generated in the furnace from
14 Q. Okay. Whereisit? 14 the hydrogen stream which is depleted in CO2. So
15  A. Thethree-- the two hydrogen streams and 15 it'sgot several usesin Box 7: steam, electric
16 other usesare al hydrogen streams, as a POSA would 16 power, and they are transferring heat, rightly so,
17 understand it after reading this patent with the same 17 into Box 3 and Box 1 and Box 6.
18 composition, that are split into afraction for 18 Q. Where doesit describe that those arrows
19 synthesizing methanol, split as afraction to 19 areheat?
20 generate steam and electric power, and actualy split 20 A. InParagraph -- Column 6, Line 16, "Energy
21 asathird fraction to generate other uses. And | 21 from the hydrogen power station (7) may be used in
22 think one of those is ammonia, if I'm not mistaken. 22 theair separator (3), the separator (6) for
23 So Box 6 isaseparator. It's 23 separation of hydrogen and carbon dioxide, and for
24 separating CO2 and hydrogen into a CO2-rich stream 24 the compression of carbon dioxide from the separato
25 and ahydrogen-rich stream. A POSA would know a 25 (6)."
Page 134 Page 136
1 separator has one input and two outputs, especialy 1 Q. That does not say that heat from 7 is
2 CO2 separators. Y ou can only have one input and two 2 heating 1?
3 outputs. Scrubber, PSA system, membrane system. You | 3 A. Isheating 1?7
4 have feed and two products. Hydrogen is necessarily 4 Q. That'swhat you just testified, right? You
5 split into three streamsin this prior art, all 5 said you think that heat from 7 is heating 1?
6 having the same composition. 6 A. No, but a picture says a thousand words.
7 Q. And-- 7 I'vegot the arrow -- |'ve got the heat coming from
8 A. Andthey evensay thatin Claim 1, Line -- 8 7, goinginto 3, coming out of 3, going into 1 with
9 starting at Line 10 going to Line -- well, 13. 9 anarrow.
10 Q. Rytter doesn't show using afuel fraction 10 Q. I don't even know why you think that's
11 tofeed afurnace for pre-heating the charge of an 11 heat. Why do you even think that's heat?
12 autothermal reformer, doesit? 12 A. Becauseit'sadotted line, and they say it
13 A. A POSA would understand Rytter shows a 13 right there. They just left off 1, just like they
14 deplete-- afuel depleted in CO2 and in hydrogen 14 left off steam going into Box 1. Hence, it'sa
15 being used in afurnace to generate steam -- so a 15 pre-reformer. They provide steam, natural gas and
16 steam generator -- as part of the usein Box 7. 16 heat, energy -- they say it -- and what comes out of
17 Q. Sorry. Not my question. 17 1? Primarily methane with alittle CO2. Natura gas
18 Y ou know the difference between a 18 hasall the CO2 removed. So -- and why are they
19 steam generator and autothermal reformer? 19 putting steam in 1? It's apre-reformer.
20  A. Oh,you said autothermal reformer. | heard 20 Q. Okay. Fine. It does say that steam -- gas
21 what | wanted to hear. 21 and steam are fed into 1, but where does it say that
22 Q. Fairenough. Let mego back and ask it 22 heat -- that thislineis heat from 7 going into 1?
23 again. 23 | don't -- does it say that anywherein Rytter?
24 A. Askitagain, please. Thank you. 24 A. A POSA would understand, reading where |
25 Q. Rytter doesnot show using afuel fraction 25 just read, which is Column 6, that energy is being
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1 supplied to these boxes. And there's another dashed 1 The things that are labeled that are
2 line-- it'sadashed line that's distinctly 2 coming out of Box Number 7 are steam and €electric
3 different than the solid lines which are process gas 3 power, correct?
4 streams. It'salso goinginto 8. And they don't 4 A. Thosethat are labeled, yes.
5 mention 8 there either, but | believe 8 isthe 5 Q. Okay. And the type of dotted line that --
6 compressor. They do mention the CO2 compression of 6 that you're pointing to that sort of comes sort of
7 carbon dioxide from the separator (6). So they are 7 off of thetop of 7 isthe same type of dotted line
8 supplying heat there, and | would have to find -- | 8 asthelines used for steam and electric power,
9 believe 8is-- compression plant (8). 9 right? But you're saying it represents not steam and
10 So a POSA would understand that is the 10 not power, but aline for heat.
11 energy stream, and it's being supplied from 7 to 6 to 11 Isthat your testimony?
12 8to3andtol. | admit poorly-drawn, but that's 12 A. No. And thank you for clarifying this.
13 what a POSA would understand, that that arrow is 13 All the dotted lines are energy or heat -- al of
14 goingthrough 3 andinto 1. And they say 1, thisis 14 them, including those for steam and electric power.
15 also supplied with energy. Whereisthat energy 15 Thatis-- what did they call 7?
16 coming from? It's coming from 7. "For example, by 16 Q. Hydrogen power station.
17 heating the feed" -- so thisis al by heating the 17 A. Hydrogen power station. So it's generating
18 feed "from the pre-treatment plant (1) 18 power through heat, and that heat is being
19 substantialy" -- 19 transferred to a steam generator, an electric power
20 (Reporter clarification.) 20 turbine, and then all the boxes we've talked about.
21 A. "By heating thefeed." Then it said "from 21 Initially | was thinking 7 isthis
22 the pre-treatment plant (1), substantially a methane 22 black box that had everything init. It does not.
23 stream comprising some CO2 is withdrawn which is 23 Those dots are heat. It's a power station that
24 passed to areformer (2). Thisis preferably an 24 literally isjust providing heat for one, two, three,
25 autothermal reformer.” 25 four, five, six different processes or unit
Page 138 Page 140
1 Q. (BY MR.COLLARD) Okay. | understand 1 operations, if you will.
2 you're pointing to your interpretation of the figure. 2 Q. Okay. Other places, steam is not labeled
3 Is there anything in the specification 3 with the dotted line.
4 that -- that saysthat heat from 7 is being used to 4 A. 1 didn't hear that. Other places steam
5 heat 1? 5 is--
6 MR. PHILLIPS: Objection to form. 6 Q. --isnot labeled with the dotted line.
7 Asked and answered. 7 A. No, that's not steam coming out. That's my
8 A. It might take me an hour. | can seeif | 8 point. That's energy coming out in the form of heat
9 canfindit. But | think a POSA would understand 9 to go into a steam generator they are not showing
10 it'svery clear -- I'll say it again. The picture 10 because those lines are dotted. | agree. Theline
11 saysathousand words. A POSA would know how to 11 at the bottom is steam. That's true steam coming
12 interpret and read the schematic. We read 12 into the shift reactor, all right? That's true steam
13 schematics. That'swhat we do. That'swhat POSASs 13 coming into the autothermal reformer in 2.
14 do. I'mreading the schematic. The specification 14 That is not steam coming out of 7
15 tellsmel'm supplying energy to these devices. It 15 becauseit'sadotted line. It'sjust energy that is
16 doesn't label 8, which isthe compressor -- which is 16 going to be subsequently used to generate steamin a
17 heat, by theway -- and it saysit suppliesit to 1. 17 steam generator, which would be another heat
18 That energy, according to this schematic, is coming 18 exchanger they are not showing. Y ou have water going
19 from7. Soyes, itisfeeding apre-reformer. 19 inoneside, hot air -- hot gas going to the other
20 Q. (BY MR.COLLARD) So looking at the figure, 20 side.
21 thethings coming out of 7 that are labeled are steam 21 The same thing with electric power.
22 and electric power, right? 22 That's going to go to aturbine of some sort. These
23 A. Andthen | have an arrow that -- 23 arejust heat sources.
24 Q. Sorry. Please answer my question before 24 Q. Okay. | appreciate that thisisyour
25 you provide more context. 25 interpretation of these dotted lines, but thisis not
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1 described in the specification. 1 MR. COLLARD: Let'stake abreak
2 Thisisyou interpreting this figure? 2 because | think we need to take a break for Shauna.
3 A. | would disagree with that. 3 THE VIDEOGRAPHER: Off the record,
4 Q. Okay. 4 1456.
5 A. | think they are very clear about a 5 (Recessfrom 2:56 p.m. to 3:08 p.m.)
6 hydrogen power station which generates heat, and that 6 THE VIDEOGRAPHER: Back on the record
7 heat isbeing used -- and they talk about energy. 7 at 1508. Please proceed.
8 Energy and heat, synonymous. 8 (Exhibit 10 marked)
9 Q. Energy and heat are synonymous? 9 Q. (BY MR.COLLARD) | have handed you
10 A. Yeah, yeah. 10 Exhibit 10, which is -- happensto also be
11 Q. Okay. Isthat how you -- 11 Exhibit 1010 to the IPR. It'sthe Fjellhaug patent.
12 A. Energy istransferred. Heat isnot. But 12 Did you review thisin preparing your
13 unfortunately, undergraduate students like them -- 13 report?
14 use them the same and it's used the same. But if 14 A. Yes | did.
15 there's heat transfer, there's energy transfer. Let 15 Q. Didyoureview it in preparing for this
16 meput it that way. 16 deposition?
17 Q. Okay. But respectfully, when you're 17 A. Yes
18 designing aplant, if you say, "l need heat for this 18 Q. What isan air-driven reactor?
19 particular piece of equipment,” that's alot 19 A. It'sareactor that uses air to provide --
20 different than saying, "I need energy for this 20 asone of the reactants.
21 particular piece of equipment,” isn't it? 21 Q. How isit different than an oxygen-enriched
22 A. No. 22 reactor?
23 Q. Becausetemperatureis-- if you need heat, 23 A. Airsasastandalone -- well, | have a
24 you need to get to some certain temperature. 1f you 24 problem with the term "oxygen-enriched,” but we'll
25 need energy, you need, you know, to create power for 25 probably get to that.
Page 142 Page 144
1 it. It may or may not need to be hotter or colder. 1 Oxygen enrichment, in my mind asa
2 A. Inthefield of chemica engineering when 2 POSA would seeit, doesn't always -- isn't always
3 youtalk about heat sources, energy and heat are 3 based just on composition. It's the amount of moles
4 synonymous. 4 or mass of oxygen that's fed to areactor, which
5 What you're talking about is you can 5 depends on pressure and temperature. That's my issue
6 get energy into asystem -- for example, you know, a| 6 with oxygen enrichment.
7 chipmunk running in alittle turbine wheel to 7 Q. Well, for aperson who is not a chemist,
8 generate -- 8 saying that it's got a certain proportion of moles --
9 Q. Well, I'm not -- 9  A. Justusemass. Justusemass.
10 A. I'mjust saying that would generate -- you 10 Q. Wél, I'mgoing to use percentage.
11 could generate energy from that. 11 Isthat the same as saying it's over
12 Q. | might go with plugging it into the wall, 12 21 percent oxygen? Air is 21 percent oxygen, right?
13 but you can go with the chipmunk. 13  A. Right.
14 A. Youknow, what isit called? They'recute. |14 Q. Soif it'soxygen-enriched, that meansit's
15 Anyway, heat and energy are used a 15 more than 21 percent oxygen, right?
16 lot, but it'sin the context of requiring heat for 16  A. Whenit'scoming out of an air separation
17 something, then you see that interchange. You'll see| 17 unit, that's aterm that's used. | just told you
18 heat transfer and energy transfer al the time 18 | -- | have a problem with that term because that's
19 referring to that. 19 what's coming out of an air separation unit prior to
20 | do agree, like, energy can bein 20 going into areformer.
21 different forms besides heat, but heat is energy. 21 Q. Let'sstop talking in the abstract, and
22 Q. Okay. 22 let'slook at what Fjellhaug says about it.
23 A. lIsall energy heat? No. But heat is 23 In Column 26 Fjellhaug, it says
24 energy. 24 "Contrary" -- thisis-- sorry -- at Line 16.
25 Q. | understand. 25 "Contrary to what was taught by the above Japanese

Page 143

Page 145

37 (Pages 142 - 145)

Veritext Lega Solutions

Caendar-CO@veritext.com 303-988-84 Ratent Owner

Casale SA

Exhibit 2008 Page 37




James Ritter , Ph.D.; April 30, 2026

1 patent application, it was found that the ATR should | 1 Y ou used the ordinary and customary
2 beanair-driven reactor (i.e., not an oxygen-driven 2 meaning of terms when you interpreted the '168
3 reactor)." 3 patent, right?
4 Do you see that? 4 A. Yes
5 A. Yes, | remember that statement. 5 Q. That'swhat you told me earlier?
6 Q. All right. Sowould you agree that 6 A. Yes
7 Fjellhaug teaches away from using an oxygen-driven| 7 Q. Okay.
8 reactor and prefers using an air-driven reactor? 8 A. Andinview of aPOSA.
9 MR. PHILLIPS: Objection to form. 9 Q. Yes. Canyoutell mehereinthe'168
10 A. | would not agree with that, no. 10 patent when it uses the term "oxygen-enriched" that
11 Q. (BY MR.COLLARD) Why? 11 it would encompass using air that has less than
12 A. Because he takes exhaust gas that has 12 21 percent oxygen and that would count that -- that
13 oxygeninitand mixesit withtheair and -- asa 13 would include -- you know, oxygen-enriched as the
14 potential oxygen source for the ATR or reformer 14 '168 patent usesit would include air that has lower
15 system. 15 than atmospheric oxygen?
16 Q. Okay. Doesthat increase the percentage 16  A. A POSA would understand that a reactor
17 of -- does using that exhaust gas increase the 17 needs a certain amount of feedstock, not a percentage
18 percentage of oxygenintheair thatisdrivingthat | 18 amount. That'swhy it's so misleading. If you have
19 ATR? 19 one oxygen source, the only way -- one oxygen source,
20 MR. PHILLIPS: Objection to form. 20 theonly way to get more molesinto your reactor
21 A. On apercentage basis when you mix air with| 21 is-- of oxygen isto have a separator up front that
22 astream with less oxygen in it, the percentage of 22 takesair and enrichesit. Yes, it comes out with a
23 oxygen coming out is less; but the absolute moles, | 23 higher mole fraction, volume fraction, percentage of
24 like we got to earlier, ismore. So I'm actually 24 oxygen, which necessarily impliesit's more moles of
25 feeding more oxygen to my reactor. 25 oxygen going into the reactor.
Page 146 Page 148
1 And when you do balancesin chemical 1 | can get that same effect by blending
2 engineering, when you see a box and you're running a 2 air with adilute stream. | have more moles going
3 reaction, you never see -- never see percentages 3 in. If youwould like me to do amass balance and
4 Dbecause they are so mideading because they are 4 show you the difference between a percentage, which
5 pressure- and temperature-dependent. Y ou see PAL 5 means nothing because gases are temperature- and
6 moles per hour entering, PAL moles per hour leaving 6 pressure-dependent -- it'sall about the moles.
7 or pounds per hour entering, pounds leaving. 7 Q. | understand your theory, but it's not what
8 Soinasense -- | think Fjellhaug is 8 the--
9 using air because it's cheaper. Well, then why would 9 A. It'snot atheory.
10 they recycle an oxygen source back to their reformer, 10 Q. Itisatheory asfar asthiscaseis
11 right? It'sfree. Yet they are getting more product 11 concerned.
12 gas because they're feeding more absol ute oxygen. 12 A. No. It'sfundamental understandingin --
13 If you only have one source of 13 inchemical engineering. Reactors are based on
14 oxygen -- oxygen-enriched air necessarily provides 14 moles, not percentage of agas. You canputitin
15 more moles of oxygen to areactor, but | can get that 15 termsof percent, but we don't because you can't do
16 by blending air with a dilute stream in oxygen. | 16 anything withit.
17 necessarily absolutely have more moles going to my 17 Q. Butthey did in the '168 patent.
18 reactor. 18 A. Becausethey have --
19 Q. (BY MR.COLLARD) I understand now that you |19 Q. Pleaselook at the '168 patent, sir.
20 aretrying to say that somehow combining air with 20 A. It'sbecause they have a single source of
21 oxygen-deficient exhaust creates oxygen enrichment 21 oxygen.
22 because there's more absolute moles going into the 22 Q. That's-- that's not my question.
23 testimony. That's what your testimony is? 23 The '168 patent, Column 3, Line 36 --
24 A. Yes 24 when the '168 patent talks about oxygen-enriched air
25 Q. | understand now. 25 it saysthat it preferably contains at least
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1 50 percent oxygen by volume and more preferably at 1 Q. Okay. Sothisis--and I'm not trying to
2 least 90 percent oxygen by volume and even more 2 re-litigate the furnace/turbine issue, but it's
3 preferably at least 95 percent. 3 pointing to aturbine here?
4 Y ou would agree that on a percentage 4 A. It'susing fuel in aturbine, yes, agas
5 basisin Fjellhaug, if you're combining 5 turbine.
6 oxygen-deficient exhaust gas and atmospheric air, 6 Q. Okay. And that'swhat you're -- and that's
7 that the percentage of oxygen by volume is lower than 7 what you're pointing to as the furnace? Whether it's
8 the atmospheric level of 21 percent and far lower 8 thefurnacein theturbine or the turbineisa
9 than 50, 90, or 95? 9 furnace, that -- that's what you're pointing to?
10 A. | dready said that. 10 A. Yes
11 Q. You agreewith that? 11 Q. Allright. Sol want totry to figure this
12 A. |saidyou get aless percentage, but you 12 out together, so wish usluck. But the need for that
13 get more moles. 13 furnace, based on the figure and the patent, seems to
14 (Simultaneous cross-talk.) 14 come-- belabeled Line 17.
15 (Reporter clarification.) 15 Do you see that, and do you agree with
16  A. A POSA would understand the only reason 16 that?
17 you're doing thisisto get more moles or grams fed 17 A. Yes 1 do. Yes.
18 to the reactor, and thisis one way of achieving 18 Q. Okay. Sowould you agree that the process
19 that. 19 gas-- the process fraction coming off of Feed 17 is
20 Q. (BY MR. COLLARD) Okay. But that's not 20 labeled as 38?
21 what the '168 patent requires? 21 A. Pardon me? Iswhat?
22  A. Becauseit only has one oxygen source. 22 Q. Labeled as 38.
23 That's the only way to get more moles, isto use -- 23 A. It'slabeled as 38, 41, and 39. Thisis
24 to enrich that oxygen by spending ammonia on an 24 another -- another multiple split off the same
25 oxygen-enrichment system like a PSA system or a 25 Linel7.
Page 150 Page 152
1 membrane system or cryogenic system. 1 Q. And then maybeit's also stayingon 17. So
2 Q. Okay. 2 it'sredly in four directions.
3 A. Those are the three. 3 Isthat fair? It's17 down to 24, 41,
4 Q. Allright. Does Fjellhaug disclose a 4 38, and 39?
5 furnacein Figure 2? 5 A. Yeah. | guessit staysat 17 like you
6 A. I'mlooking at Figure 2. It'smy report. 6 said, yes. Yes, that -- that's where the split is
7 Q. That'sfine. Doyou mind just telling me 7 occurring, in four places, | guess. One, two --
8 what page you're on or what paragraph you're on? 8 threeplaces. It's split because it doesn't have to
9 A. Page77,111. 111 paragraph. 9 gplit to go down to the turbine, right? It'sjust
10 Q. Thankyou. It's--it'sfinetolook at it 10 taking acorner.
11 there, but | just wanted to be sure we're looking at 11 Q. Right. Yep. Okay. We're on the same
12 the samething. 12 page.
13 So does Figure 2 disclose a furnace? 13 A. Actually, 41 -- another poorly-drawn
14 A. Okay. 14 figure. 41 isthe retentate coming off a membrane
15 Q. It'sredly fine, Dr. Ritter. | don't care 15 unit, and it's going back into 17. So they don't
16 what figure you look at. 16 haveanarrow onit. Horrible. But | know that's a
17 A. My patent -- | can't look at both, so | 17 membrane unit. We have -- every separator has got a
18 need the patent. 18 feed goingin, 38. Yeah, 42 coming out. You have 41
19 Q. That'sfine. 19 comingout. SO --
20 A. | wanted to look -- yes, that's -- | wanted 20 Q. Sothere should be alittle arrow on 41
21 to beclear about it. 21 backto 17?
22 Q. Okay. Where -- which part of Figure 2? 22 A. Yes
23 A. 24isacombined cycle turbine that's being 23 Q. Okay.
24 fed some of the CO2-deleted hydrogen fuel. Andaswe | 24 A. Definitely. A POSA would understand that
25 discussed, that turbine has afurnacein it. 25 from amembrane unit, yes.
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1 Q. Doyou know it saysthat herein Column5? | 1 how -- what thisis showing and how it's described in
2 It says"Recyclethrough Line 41 to Feed 17." So 2 the specification?
3 therewego. Okay. We're making progress. 3 A. Correct. But, you know, at the split --
4 A. I'mgoing to put an arrow on my -- 4 theorigina split of 17 going to 38 and some going
5 Q. | put an arrow on mine. 5 upto 39 and some going down to 24, those -- yeah,
6 Okay. So the -- when that first split 6 those multi-splits all have the same composition and
7 happensand 17 is split into 38 and 39 -- I'm sorry. 7 then it changes after 41 blendsin and 39 blendsin.
8 Areyou back on the figure? 8 Q. Because what happensin 40 is a separator,
9 A. I'mback here, yes. 9 sothat is not the same composition coming out of 41
10 Q. Okay. So 17 splits off into 38 and 39. At 10 and 42 on those lines?
11 that moment, they are all the same composition, 11 A. Correct.
12 right? 12 Q. One's hydrogen-heavy and one's
13 A. Absolutely, yes. 13 nitrogen-heavy?
14 Q. Okay. But when 41 comes back into 17 14 A. Correct.
15 beforeit goesinto the turbine, it becomes a 15 Q. Givemeasecond. Literally that wasthe
16 different composition because 41 coming out of the | 16 part | was most nervous about talking through with
17 separator has adifferent composition, correct? 17 you.
18 A. Correct, but only below that intersection 18 MR. PHILLIPS: You did good.
19 point. 19 MR. COLLARD: Thank you.
20 Q. That place we just drew our arrow? 20 THE WITNESS: You're going to know a
21 A. Yeah. It'sonly below that. That'sthe 21 lot about chemical engineering when you leave here.
22 blending, and it's going south. 22 MR. COLLARD: How isthisgoing to go?
23 Q. Okay. 23 MR. PHILLIPS: Honorary degree.
24 A. It doesn't go north. That should be 24 MR. COLLARD: Can we go off the record
25 labeled -- if | was drawing this, that would beanew | 25 for asecond? I'm just going to get reorganized
Page 154 Page 156
1 stream number because it's a different composition. 1 here
2 Q. Okay. Soit'sadifferent composition of 2 THE VIDEOGRAPHER: Off the record,
3 what's going into 24 than what was previously in that 3 1533.
4 linewhen it wasfirst labeled as 17? Soit's 7A or 4 (Recess from 3:33 p.m. to 3:35 p.m.)
5 something like that we could call it? 5 THE VIDEOGRAPHER: Back on the record
6 A. Yes. 6 at 1535. Please proceed.
7 Q. Okay. And 40 -- when 17 turnsinto Stream 7 Q. (BY MR. COLLARD) All right. A couple more
8 38andisfedinto Separation Unit 40, that is-- 8 on Fjellhaug whileit's fresh in our minds.
9 then supplies hydrogen to Line 39. So whatever's 9 Does Fjellhaug disclose one or more
10 going into 43 isalso now adifferent composition 10 furnacesfor pre-heating the charge of an autothermal
11 thanwhat wasin 17, right, because after the 11 reformer?
12 separator, it gets apparently additional hydrogen? 12 A. | don't believe so, no.
13 A. Additional hydrogen. That membrane unit is 13 Q. Okay. Does Fjellhaug disclose one or more
14 separating and putting more hydrogen for synthesizing 14 furnacesfor pre-heating the charge of the natural
15 something. Yes, it's adifferent composition now to 15 gasdesulfurization section?
16 theright, not to the l€ft, right, as you understand 16 A. | believetheonly furnaceisin the cogen
17 it 17 combined cycle turbine.
18 Q. Okay. And the-- wedidn't say what the 18 Q. Sonot --
19 thingisthat's coming out of 41, but it's nitrogen, 19 A. So"no" to your question.
20 right? 20 Q. Thank you.
21 A. They say nitrogen, yeah. 21 All right. | want to talk to you -- a
22 Q. Okay. 22 phrase that's come up a couple timestoday -- I'm
23 A. | saw that. 23 done with Fjellhaug for the moment -- about design
24 Q. So how I've described this diagram and 24 choices and just make sure that we're clear on the
25 we've added one arrow, you and | don't disagree about 25 record because it's a phrase you used quite abit in
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1 your report. 1 you may have called it an economic choice. You just
2 So can you tell me, you know, in your 2 haveto make a certain amount of product, and you
3 experience, what do you consider to be adesign 3 haveto figure out how to do it.
4 choice? 4 Isthat -- are you comfortable with
5 A. Choosing to be between, of course, two 5 that phrasing, or would you call it something else?
6 different designs. It could be two different 6 A. I'm comfortable with that because you're
7 processes. It could be two different temperatures, 7 not -- you're not redesigning the process. You're
8 pressures, compositions, flow rates where -- more so 8 not -- hopefully not changing anything because any
9 where ranges can exist rather than -- there's 9 changeisgoing to cost you money or may affect
10 discreet design choices, A or B, or there's 10 downstream processes, right? So you're just scaling
11 continuous range design choices with constraints on 11 it up, so everything pretty much staysthe same. And
12 theend or constraints -- temperatures would have 12 that'swell-known by a POSA. That's well-known in
13 congtraints, pressures would. Compositions would be 13 chemical engineering circles, | would -- | would
14 limited to zero to a hundred percent. So -- 14 think.
15 Q. When aPOSA is designing an ammonia 15 Q. You raised another point | want to talk
16 synthesis system, are they going to have to make 16 about where you said one change could impact things,
17 design choices? 17 you know, up or down the stream.
18 A. Yes. 18 Isthat true for design choices? If
19 Q. Arethey going to have to make alot of 19 you make a certain design choice, it might have
20 design choices? 20 impacts up or down the stream of the process?
21 MR. PHILLIPS: Objection to form. 21 A. I'll clarify that. Yes, but most of
22 A. That depends. 22 these-- the only timeit will affect upstream -- say
23 Q. (BY MR. COLLARD) What'sit depend on? 23 you have aunit in the middle of aflow sheet and you
24 A. How many -- wasit an anmonia synthesis 24 change something -- change atemperature, pressure,
25 plant? 25 composition, feedstock species. That will affect
Page 158 Page 160
1 Q. Yeah 1 downstream processes, and they may have to be changed
2 A. How many chemical plants this POSA may have 2 accordingly to get the same product that you've been
3 designed in their career. 3 getting.
4 Q. Why does the number of plants -- why does 4 It will affect upstream only if
5 that impact how many design choices they would need 5 there'srecycle upstream -- or downstream recycled
6 tomake? 6 back to a process upstream, including the one that
7 A. If atechnology is off the shelf -- it'sa 7 the changes were made. Y ou seewhat | mean? There's
8 colloquia phrase or a phrase that most people know 8 afeedback loop. If not, it only -- that
9 what it means -- it's been around for awhile and, 9 perturbation flows downstream, right?
10 you know, maybe they have to scale it up or scale it 10 Yes, if you make changes, it's going
11 down. But temperatures, pressures, compositions of 11 to affect -- and you may have to make further changes
12 all the streams going in would typically not change 12 inthe process.
13 and then the outputs wouldn't change, right, so maybe 13 Q. Do you think it's achallenge to design a
14 you -- right? 14 process -- a synthesis process as economically
15 Soin that case, they don't have to 15 optimal as possible while reducing energy consumption
16 make alot of design choice except maybe to scale it 16 toaminimum?
17 up, whichis-- that's not adesign choice. That's 17 A. It'salwaysachallenge to design the most
18 just -- you're not choosing -- you've got an 18 energy efficient process you can. Whoever wins at
19 application. You want -- | need a bigger process 19 that makes more money compared to their competitors,
20 because we've got a process to make more ammonia, 20 right? Sothat's always achallenge, and it'sbeen a
21 right? Sol don't seethat as a design choice. 21 challenge, as a POSA would understand, for many
22 Q. Wetalked about maybe thingsin that 22 decades now, right? Energy efficiency, energy
23 category before. Isthat something -- the amount of 23 integration. | think we saw that in the Rytter
24 ammoniayou need to make or product you need to make, | 24 patent. A lot of energy integration in that patent.
25 would you consider that -- that's sort of -- | think 25 Q. Isit possible to make a series of design
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1 choicesthat would be novel and haven't been done 1 going to pay for that. Y ou're going to pay for that
2 before? 2 because that's less -- less ammonia you're going to
3 MR. PHILLIPS: Object to the form. 3 beableto make, right?
4 A. |thinkit'svery challenging to make a 4 Q. Uh-huh.
5 series of design choices over broad ranges -- | think 5 A. Soyou'regoing to pay for that, you know.
6 aPOSA would seeit as being challenging with the 6 Sothat's-- might be an economic penalty. So this
7 expectation that they are going to have a process 7 oneis--isquiteflexible asafud fraction; but,
8 that gives them the product they want downstream 8 you know, if you use too much of that fuel and you
9 without huge ramifications. Going from zeroto a 9 still have to produce so much ammonia, you're going
10 hundred percent, that's a big difference when maybe 10 to need more feedstock. Y ou're going to need more
11 one of those compositions works -- one -- without 11 natural gas-- not to burn, but to process through
12 changing everything else. That'swhat | mean. You 12 your reformers.
13 don't want to change stuff. So maybe one works. 13 Y ou might not be able to do that with
14 Q. (BY MR.COLLARD) Sowevelooked quitea |14 an existing system. You may be bottlenecked. The
15 hit -- and you've read the '168 patent in your prep 15 reformer can't handleit. Y ou know, when we design
16 for thisdeposition, right? Or maybeif you haven't 16 processes, we -- usually you design them to run
17 read it, you've looked at it closely while you 17 95 percent of capacity or some number, right? You
18 prepared? 18 don't want to oversize them. Maybe you can turn it
19  A. l'veread it many times. 19 down, but you generally can't turn them up because
20 Q. Okay. | didn't want to hold you to, you 20 you're out there to make money, right? Y ou want --
21 know, front cover to the back cover, but you -- 21 you want to make money out of a process using as
22 you'velooked at it in preparation. 22 small aprocess as possible while processing as much
23 You're familiar with there are a 23 feedstock as possible, right, so it makesit small.
24 number of claimsin this patent where they give some 24 So, yeah, alot of things would change
25 ranges for the fuel fraction, Claims 3 and 4, for 25 if you've got afuel fraction going from 1 to
Page 162 Page 164
1 example. 1 40 percent, if you will, in Claims 3 or 4. A lot of
2 Are you familiar with that? 2 things could change.
3 A Yes 3 Q. Sol appreciate that. | think what | want
4 Q. Okay. Do you have an understanding of why 4 totry to clarify isdo you agree that the '168
5 those ranges were included in the '168 patent claims? 5 patent, when it offers these ranges, does talk about
6 A. Generdly, | believe -- and aPOSA would 6 the purpose for using ahigh fuel fraction and what
7 believe -- ranges are included in patent claims if 7 problemsthat might solve?
8 they are actually allowed to make the claim broader 8 Do you agree with that?
9 soit'sharder -- more difficult to invalidate. 9 A. | think it mentionsit somewhere.
10 Q. Do you think that the ranges solve any 10 Q. Yeah. And ahigh fuel fraction would make
11 stated problems or have any purpose other than making 11 lower CO2 emissions?
12 the claims broader? 12 A. And| mentioned that.
13 A. Thisisthefuel fraction youre 13 Q. Andyou think that's stated in the '168
14 specifically talking about? 14 patent somewhere?
15 Q. Uh-huh. Yes. 15 A. Waéll, that's the whole point of burning
16  A. It'sadepleted CO2 fuel, so the more you 16 CO2-depleted fuel that you made by reforming.
17 use, theless CO2 you're going to produce, right? 17 Q. Okay.
18 Thisisfuel. Soit'sbeing combusted in afurnace, 18 A. But there's -- a POSA would understand
19 and the larger the fuel fraction that you take from 19 there's nothing new there.
20 your process after all that processing, right -- you 20 Q. Do you think that using the CO2-depleted
21 made a hydrogen stream with the reformer, you did the 21 syngasfor al or substantially all of the fuel in
22 shift reaction, you do the CO2 removal system, and 22 thefurnaces used for the process is a change from
23 you split the stream, use part for fuel, part for 23 anything that you've seen in the prior art?
24 synthesis. Thelarger the fuel fraction, the less 24 A. All of the syngas made from the reformer?
25 CO2 you're going to pollute the air with, but you're 25 Likeahundred percent as fuel?
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1 Q. I'msorry. No, no. I'm saying sort of the 1 We didn't see any references today
2 other way, that the furnace gets all of itsfuel from 2 that suggested that al of the fuel for the furnaces
3 thefuel fraction. It's not a supplement to the 3 would be CO2-depleted syngas, did we?
4 hydrocarbon fuel. It's getting all of its fuel or 4 A. Waéll, | think Fjellhaug uses -- from the
5 substantially al of its fuel from the fuel fraction. 5 gplit, it uses--
6 A. | think they proposed both. 6 Q. No, because the separator in Fjellhaug --
7 Q. | know, but I'm saying is that something 7 A. Oh, it takes the separator line, yeah.
8 you've seenintheprior art? 8 Please alow me to glance through my flow sheets.
9 A. It'sbeenalongday. | don't recall, but 9 Q. Sure.
10 aPOSA would certainly understand that you could use 10 A. |FA doesn't talk about splits. | mean, it
11 4l or nothing asafuel -- in other words, a POSA 11 showsit, but no numbers. So we don't know. | would
12 would clearly understand whether | have to supplement 12 say Ritter -- Rytter shows that they use all of the
13 thefuel because | don't want to burn so much of my 13 fuel from their CO2 separator in the furnace, what
14 expensive hydrogen product or whether | have excess 14 fraction they take, because the other uses of the
15 fuel -- and | know '168 talks about that -- which | 15 hydrogen -- oneisfor methanol, and | think other
16 can potentialy sell elsewhere. Like, I've made more 16 usesisfor other chemical synthesis.
17 fuel than | need, and | have enough for my synthesis 17 Q. Butthefuel for the furnaceisalso using
18 aso. 18 the methanol that shows on that image coming into the
19 So there's both -- a POSA would know 19 left sideof 177
20 there's -- you know, you can go any direction with 20 A. | would have to check to seeiif they state
21 that, and that's -- there's an optimization there, 21 then whether that's an option or not.
22 obvioudly. It'slike adesign choice. 22 Q. But the arrow showsiit, right?
23 Q. Okay. A POSA would know that you can turn 23 A. Thearrow showsit. | agree.
24 thedial from high asit will goto aslow asit will 24 Q. Allright.
25 go? 25 A. Butit could be zero. | mean, it could be
Page 166 Page 168
1 A. Withinreason, right. 1 zero. Wedon't know.
2 Q. Right. 2 Q. Could be zero.
3  A. Therésgoing to be constraints. 3 | don't -- no, strike that. | want to
4 Q. Sothe sentence I'm going to point you to 4 talk about your combination of some of these
5 isin Column 3, Line 44. "The CO2-depleted synthesis 5 references.
6 gaspreferably formsall or substantially al the 6 Y ou talk about combining, for example,
7 fuel of the furnaces used for the process." 7 the 2007 IFA and the Rytter processes in some cases,
8 And we can limit it to the prior art 8 andyou say -- you're welcometo look at it. It'sin
9 wevetalked about today. Do any of those references 9 Paragraph 245 of your report -- that they both
10 suggest fueling the furnaces using only or 10 disclose processes with substantial overlap. And so,
11 substantially only CO2-depleted synthesis gas? 11 they could be modified by applying process stepsin
12 A. 1 would haveto look through all of them, 12 oneto another that discloses overlapping steps.
13 but the word "substantially" opens the door that they 13 So does -- you know, 2007 IFA, would
14 arenot using al of it. 14 you say it discloses a complete process?
15 Q. Okay. Let'stakethem -- sorry. You 15 MR. PHILLIPS: Objection to form.
16 finish. 16 A. A complete process to do what?
17  A. And, you know, like, the IFA shows blending 17 Q. (BY MR. COLLARD) Synthesize ammonia.
18 the hydrogen fuel with natural gas, but they don't 18 A. It shows a complete process through the
19 talk about those ratios. They do talk about a 19 production of agasthat can make the ammonia. So
20 25 percent reduction in the use of natural gas, and 20 it'sacomplete process. The format, it shows how to
21 that would correspond with certain fractions of the 21 make gasthat's appropriate for anmonia.
22 fuel being used for their purpose, what they were 22 Q. Okay.
23 doing. 23 A. Thisisthe ammonia section.
24 Q. lunderstand. SolI'm going to ask it 24 Q. A complete front-end process?
25 again, though, with "al." 25 A. Soit's--it'scomplete.
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1 Q. Would you say that Rytter disclose a 1 they could possibly changein their patent if they
2 complete front-end process? | think that one's for 2 arealowedto, and | don't know any of them -- |
3 thegeneration of methanol, but -- 3 think that's what "secondary considerations' is meant
4 A. Wasit Rytter? 4 there.
5 Q. Rytter, yeah. 5 Q. Didyou -- what did you do, if anything, to
6 A. Rytter. Complete enough for aPOSA to 6 try to determine whether there were any secondary
7 understand that you can make methanol and you have 7 considerations of non-obviousnessin this case?
8 adll the uses of hydrogen they mention. Y ou can make 8 A. | didn't because none were presented to me.
9 ammonia. So these are -- al these patents are about 9 | think my -- because if they were presented to me, |
10 the front end of the ammonia process -- 10 would have had to consider them and most likely write
11 Q. Yeah 11 adeclaration on them to present my opinions, right?
12 A. --which ismaking agas containing 12 That'swhat I'm saying here. | didn't have to.
13 hydrogen, CO, and CO2 for various applications. 13 Q. Do you -- can you name what some secondary
14 Q. | understand. 14 considerations of non-obviousness might be or could
15 | think my question is -- you know, we 15 beif they existed here?
16 were talking about design choices and economic 16 MR. PHILLIPS: Objection. Cdlsfor a
17 choices. Don't you haveto be particularly careful 17 legal conclusion.
18 if you'relooking at two complete processes about 18 A. | don't want to sit here and try to help
19 saying, "Oh, I'm going to take this step from over 19 Casaleimprove their process because a non-obvious
20 hereand I'm going to useit in this other process'? 20 secondary consideration might be patentable. | don't
21 It'snot plug and play when you have two complete 21 know. | mean --
22 processes, isit? 22 Q. (BY MR.COLLARD) Sir, do you know what a
23 MR. PHILLIPS: Objection to form. 23 secondary consideration of non-obviousnessis?
24 A. Atthetime of these patents and prior to 24 A. 1 mean, | seethissays sort of alega
25 the priority date with the Casale patent, '168, a 25 statement. They were not presented to me, so | did
Page 170 Page 172
1 POSA would know that they could -- this stuff is so 1 not have to declare anything or make any expressed
2 well-known and so well-understood -- it's been around 2 opinions on them. So maybe my definition iswrong.
3 for decades. Process simulators like Aspen Tech 3 Enlighten me.
4 could readily interchange unit operations, which is 4 Q. Thedeposition is about finding out what
5 basically combining two ideas from two different 5 you know, so | am trying to understand. And
6 references with -- especialy if the references had a 6 respectfully, it doesn't sound like you know what
7 similar theme in mind, motivated to do it, right? 7 they are; isthat correct?
8 Low CO2 output from their furnaces, from their 8 A. | gaveyou my definition. I'll stick with
9 processin general, isthe black box. And because 9 it. | might bewrong. That's okay.
10 they are so well-known, they have a reasonable 10 Q. Okay.
11 expectation that it would work. 11 A. Thisisalegal -- legal term. So| was
12 Q. (BY MR.COLLARD) Okay. 12 asked to find prior art in view of a POSA before --
13 A. | mean, that's-- you know, and companies 13 and present my opinions on that prior art, and that's
14 st -- design engineers sit at their desk and do that 14 what I'vedone. Thisis part of the lega stuff and,
15 all day long, right? It's -- technology today has 15 asl stated, | wasn't presented any, so | didn't have
16 madethat -- even from, oh, early 2000s, late 1990s, 16 todea withit.
17 process simulators really have taken off. 17 Q. Fine. Ismaking syngas -- we talked about
18 Q. | want tolook at -- towards the end of 18 thisalittle bit before.
19 your report, Paragraph 337. 19 Isit -- it's an expensive thing to
20 Areyou there? 20 do, right, to make syngas, especially to useit as
21 A. lreadit 21 fuel, right?
22 Q. Do you know what secondary considerations 22 MR. PHILLIPS: Objection to form.
23 of non-obviousness are? 23 A. Hydrogen out of the -- that's what my
24 A. | believethat's when the patent owner 24 reports were about, by the way, that are published
25 might want to go back and look at other things that 25 papers.
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1 Of the top six chemicals produced in 1 Q. Asprice per mole, it was never near the
2 theworld, maybe United States, hydrogen is at the 2 priceof hydrogen asafuel, right?
3 top. Andif youtake-- | think it was six -- the 3 A. | don't know.
4 next five chemicals -- olefin, paraffins, BTEX, 4 Q. Youdon't know?
5 butene, toluene, xylene -- these are made in large 5 A. No. Methane got really expensive at some
6 volumes. Some -- the cost of those next five 6 point. Natural gasgot realy expensive. It'sa
7 chemicalsin linethat are the next five most 7 mix.
8 expensivetakethat cost, multiply it by 10, and 8 Q. Fine. We maybe touched on this, but | just
9 that'show much it is-- how expensiveit isto make 9 want to make the record clear.
10 hydrogen. So the answer to your question is yes, 10 Y ou would agree that the chemical
11 it'sextremely expensive. 11 industry and the chemical synthesisindustry has been
12 Q. (BY MR. COLLARD) Isit more expensive to 12 focusing on CO2 emissions for years, correct?
13 use hydrogen as fuel than natural gas, methane? 13 MR. PHILLIPS: Objection to form.
14 A. 1t would depend on your incentive to use 14 A. Yes. Beenfocused onit for decades.
15 hydrogen asafuel instead of natural gas or methane. 15 MR. COLLARD: All right. Let'sgo off
16 If you want to reduce CO2 emissions -- 16 therecord. Andyou guys can stay or go. | may be
17 Q. Waell, maybel'll say it thisway. And | 17 done, but | just need to look through my notes.
18 don't know what unit you want to use. Mole for mole, 18 THE VIDEOGRAPHER: Off therecord at
19 ishydrogen more -- maybe moles are bad here, but is 19 1610.
20 hydrogen more expensive than methane? 20 (Recess from 4:10 p.m. to 4:18 p.m.)
21 A. From afuel point of view? 21 THE VIDEOGRAPHER: Back on the record
22 Q. Yeah 22 at 1618. Please proceed.
23 A. Hydrogen -- rough humbers, | think it's 23 MR. COLLARD: Dr. Ritter, thank you.
24 about -- hydrogen gives -- when you burn -- you want 24 | don't have any further questions.
25 theheat. That'sthe whole point, right? 25 MR. PHILLIPS: We don't have any
Page 174 Page 176
1 Q. Uh-huh 1 questionsat thistime.
2 A. Youreusingitasafuel, and youre 2 THE VIDEOGRAPHER: That concludes
3 trying to heat something. So methane -- the 3 today's deposition. Off therecord at 1618.
4 combustion energy with oxygen, methane plus oxygen, 4 (Whereupon the deposition was adjourned.)
5 goesto CO2 and H20. It's about 900 Btus per mole, 5
6 whatever the unitsare. 900 is energy per mole of 6
7 methane burned. Hydrogen is about 300. So you need 7
8 to burn more hydrogen to get the equivalent Btus. 8
9 Q. Istherean"and" coming? And ishydrogen 9
10 more expensive per mole than methane? 10
11 A. Nothingisdirt cheap. Yes. Right now, 11
12 methaneis-- in view of a POSA, methane -- the cost 12
13 of methane has varied. So we've got to go back at 13
14 least 2017, right, almost 10 years, adecade. The 14
15 pricesfor methane fluctuate all over the place. At 15
16 some points, it was quite expensive, and companies 16
17 actually tried to go after cheaper feedstocks, like 17
18 naphthas and things like that because they couldn't 18
19 afford to burn methane. So | -- now it doesn't 19
20 matter, right? It wasin view of what a POSA 20
21 would -- would know. 21
22 So | would literally have to review 22
23 the-- it'sacommodity chemical -- the price of 23
24 methane prior to 2017 to give you afair answer on 24
25 that. 25
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1 UNITED STATESPATENT AND TRADEMARK OFFICE 1 COUNTY OF HARRIS )
BEFORE THE PATENT TRIAL AND APPEAL BOARD DIVISION 2 STATEOFTEXAS )
2 3 | hereby certify that the witness was notified
TOPSOE, INC., Petitioner ) 4 onMay 1, 2026 that the witness has 30 days (or
3 ) 5 days, per agreement of counsel) after being
vs. ) CASE NO. IPR2025-01454 6 notified by the officer that the transcript is available
4 ) PATENT 11,286,168 7 for review by the witness and if there are changesin
CASALE SA. ) 8 theform or substance to be made, then the witness shall
5 9 sign astatement reciting such changes and the reasons
6 REPORTER'S CERTIFICATE 10 given by the witness for making them;
7 ORAL VIDEOTAPED DEPOSITION OF JAMES RITTER, Ph.D. 11 That the witness' signature was/was not
8 April 30, 2026 12 returned as of , 2026.
9 13 Subscribed and sworn to on thisthe
10 I, Shauna Foreman, Certified Shorthand Reporter 14 day of , 2026.
11 inand for the State of Texas, hereby certify to the 15
12 following: 16
13 That the witness, James Ritter, Ph.D., was duly 17 Fhcinen L‘%W/MA/
14 sworn by the officer and that the transcript of the 18 Dl laul I FuL et a1, Wor
15 oral deposition is atrue record of the testimony Texas CSR 3786
16 given by the witness; 19 Expiration: 10/31/2027
17  That theoriginal deposition was delivered Veritext Legal Solutions
18 to Case Collard. 20 300 Throckmorton Street
19  That acopy of this certificate was served on Suite 1600
20 all parties and/or the witness shown herein on 21 Fort Worth, Texas 76102
21 May 1, 2026. Tel. (817)336-3042
22 | further certify that pursuant to FRCP Rule 22 Firm No. 571
23 30(f)(1), the signature of the deponent: 23
24 _X_wasrequested by the deponent or a party 24
25 before the completion of the deposition and that the 25
Page 178 Page 180
1 signatureisto be before any notary public and returned 1 Jeffrey J Phillips, Esg.
2 within 30 days (o_r days, per agreement of counsel) | 5 Jphillips@spencerfane.com
3 from date of receipt of the transcript. If returned, the 3 M
! X ay 1, 2026
4 attached Changes and Signature page contains any changes
5 and the reasons therefor: 4 RE: Topsoelnc. v. Casae SA
7 party before the completion of the deposition; 6  Theabove-referenced transcript is available for
8 | further certify that | am neither counsel for, 7 review.
1?) rel ta;t]edag’j nor emE_I Oﬁ’?g_ b)t/ e;tn'y par tl_estc;Lattorngys 8  Within the applicable timeframe, the witness should
in the action in which this testimony is taken, an . e
11 further that | am not financially or otherwise interested 9. read thetestimony _to verify its accuracy. If there ae
12 in the outcome of this action. 10 any changes, the witness should note those with the
13 Certified to by me on thisthe 1st day 11 reason, on the attached Errata Sheet.
14 of May, 2026. 12 Thewitness should sign the Acknowledgment of
15 13 Deponent and Errata and return to the deposing attorney.
ig Fhecirar Foremar 14 Copies should be sent to al counsel, and to Veritext at
Slldulld Fulellid 1, Lorx .
Texas CSR 3786 15 CaJendar-CO@Verltext.com. .
18 Expiration: 10/31/2027 16 Re?urn compl eted erratawithin 30 days from
Veritext Legal Solutions 17 receipt of testimony.
19 300 Throckmorton Street 18 If thewitnessfailsto do so within thetime
Suite 1600 19 alotted, the transcript may be used as if signed.
20 Fort Worth, Texas 76102 20
Tel. (817)336-3042 21
g Firm No. 571 2 Yours,
23 23 Veritext Legal Solutions
24 24
25 25
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1 Topsoelnc. v. Casale SA
2 JamesRitter , Ph.D. (#8039106)
3 ERRATA SHEET
4 PAGE____ LINE____ CHANGE
5
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7 PAGE____ LINE____ CHANGE
8
9 REASON
10 PAGE____LINE___ CHANGE
11
12 REASON
13 PAGE____ LINE___ CHANGE
14
15 REASON
16 PAGE_____LINE____ CHANGE
17
18 REASON
19 PAGE____ LINE____ CHANGE
20
21 REASON
22
23
24 James Ritter , Ph.D. Date
25
Page 182
1 Topsoelnc. v. Casale SA
2 JamesRitter , Ph.D. (#8039106)
3 ACKNOWLEDGEMENT OF DEPONENT
4 |, JamesRitter , Ph.D., do hereby declarethat |
5 have read the foregoing transcript, | have made any
6 corrections, additions, or changes | deemed necessary as
7 noted above to be appended hereto, and that the sameis
8 atrue, correct and complete transcript of the testimony
9 given by me.
10
11
12 JamesRitter , Ph.D. Date
13 *If notary isrequired
14 SUBSCRIBED AND SWORN TO BEFORE ME THIS
15 DAY OF ,20 .
16
17
18
19 NOTARY PUBLIC
20
21
22
23
24
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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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