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SECOND DECLARATION OF STANLEY ROTH, PHD UNDER 37 C.F.R, § 1.132

I, Stan Roth, do declare and say as follows:

i, T am currently the research group leader for diesel oxidation catalysts and soot filters for
BASF Corporation, located in iselin, New lersey. | currently have 18 scientists whe perform
research into diesel oxidation catalysis and seot filters reporting to me. I 2005, 1 held the
position of research group leader for NOx contrel catalysts for Fugelbard Corporation, which
was subsequently acquired by BASF Corporation.

2. 1 received a doctorate degree in Inorpanic Chemisiry in 1982 from University of Hlinois
1 have been mvolved in the research and developrent of catalysts since 1986, and since 1995 1
have worked in the areas of research and development of catalysts for antomotive emissions, in
particular diesel ¢ngines,

3. Since becoring involved in catalyvst vesearch and development i 1986, | have taken

teps to stay current in the state of art of catalysis, For cxample, 1 review scientific Hierature
submiited for publication and journsls in the arca of automotive catalysis. I attend scientific
meetings related to general catalyals and meetings specitfic to catalysts for automotive emissions.

1 also am a named inventor in 12 United States patents and applications relating to automotive
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ssts. Sinpe 1975, 1 have comducted resgarch on zoolite catalyvsts, and since 1996, 1 have had

ective catalyiic reduction

a special interest v weoolite ca for hydrocarbon and ammonia

of Nixx. Since that thwe, | have 's:eg,uiari v reviewed the Hierature regarding these catalysta,

4

4. This is my second declaration in the above-idenmtified reexamination, 1 previoasly

PP » L1y £

submitted & declavation dated Janmary 20, 2011 iothis mater { "\

First Declaration

3, 1 have read United States Patent No. 7001062 (the 667 patem™), Thus, as stated 1o my

First Declaration, e familiar with the specification and claims of the 682 patent.
6. | understand that the '662 patent is presently under amination i the United States
Patent and Trademark Office. 1 further understand that all of the claims have been rejected as

allegedly betng obwviows over various ciled references.

zenlite

7. The 002 patent generally describes a omtalyst comprising an shusinosilt

a o alwning raio of abowt 15 and an stomde ratin of

having the CHA crystad siractipe, 8 ©

about 825, with ims direcied to siliea {o aluming

copper 1 aluminwm ex
rafios m the wange of 13 {0 40 and copper to ahammny ral e range of about 825 1w 850
The catalysts desoribed and clatmed i the 662 patent are useful for the abatoment of niirogen

vie reduction m

exides i jean bu \J‘,.‘\\ s such as disss \?3‘1)'.-{5\?}{3& pariis

exeoss oxyzen in the we of a reductant such a8 ammuonis

&. Voo mamber of articles and other Hterafve relatad to zenliie catalvsis,
including an avticle by Dr. Gabriele Centi emitled Nature of Active Spepies in Copper-Based
Catalysts and Thetr Chemistry of Transformation of Nitrogen Oxides, in Applied Catalysis A

General, Vol 132, 179-259 (1995) (“the ¢

aiti Article™) and @ book authored by Dr. Centl,

dnable Industrial Provesses,” published

Sighuds Perathomer and Pornucoio Trified sotitled "Sus

(o8

1o 2008 (Mthe 2009

v, reviewsd g series of ematls related o a

et §was pu with g universily chemisiry professor,

4. Rased on my review of ih al knowledge ofthe s

o5l
ursolved

of the art 1n zealite cataly

3 from the eadly 1990y d0 2007, i is myy opinion th

£ calalysls i Ruemaiive

pxisted Fom al lsast 1995 o 2007 o the

applications. § i my further opinton that from 1995 ¢ hore was skepticiam about whether

zeolite catalysts could ever be used in anfometive applications. This skepticism way cansed by

pongerns abont the hydrothormad stability of thesz cutalysis.

The Ceonti Arviicle
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1. One of the articles Ireviewed in forming niy opinions in this matter was authored by D,
Gabriele Centi. The article is entitled Nature of Active Species in Copper-Based Catalysis and
Their Chemistry of Transformation of Nittogen Oxides, in Applied Catalysis A: General, Vol
132 259 (1995 ("the Centi Arvticle”). A copy of the Centi Article i3 attached as Exhibit A,

11, I understand that By, Centi submitied a declaration in this reexamination for the
Reaguestier.

12, The Centi Article states that "several unresolved problems Himii the outlook for
suceessiul use of zeclites in autornotive converters,” Exhibit A at 183, In my opirdon, this

eference in the Centl Article proves that unsolved problems existed In the use of zeolite
catalysts in automotive conwverters in 1995,

13. The Centi Article also states that "[a] low hydrothermal stability, in particular, is the
more eritical weakness of copper-containing zeolites.” Jd The Centi Article also states that
Hclopper-based catalysts are thus a reference caialyst family for the investigation of the

rechantsm of selective reduction of NOY, albeit for practical applications thelr low hydrothermal
stability may prevent & commerciad use” I at page 184 {emphasis added). In my opinion,
these references in the Centt Article demonstrate that unselved problems existed in the use of
copper based catalysts and that the perceived problem was a low hydrothermal stability of these
catalysts. Further, in may opinion, these references demonstrate skepticism about whether copper
~based catalyst could ever be used in anfomotive gpplications.

14, Furthermore, the Centt Asticle recognizes that there was interest in Cu-zpeolites at jeast as
carly as 1990-92, as Dr. Ceutt indicates that there was increased interest in Cu-zeolites with
veforence to research papers published in the 1990-92 timeframe. Fixhibit A at page 183, Yet,
until the invention of the "662 patent, a Cu~-zeolite had not been provided for SCR of NOx in

vehicles that exhibited hyidrothermal stability,
Fhe 2008 Centi Book

15,1 have alsn reviewed sections of a book authored by Dy, Centi, Sighinda Perathoner and
Feronuceio Trifird cuntitled "Sustainable Industrial Processes,” published in 200% ("the 2009 Cenu
Book™). Hxcerpts from the 2009 Centi Book are attached as Exhibit B

16, The 2009 Centi Book (Exhibit B) at page 280, states:

Leolite sysierus are very active at low temperatures hat they also

have disadvantages related to their hydrothermal stability and the

td
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posaibility of inhibition or poisoning by different compounds.
These drawbacks drastically limit the industrial applications of
these catalysts,
In my opinion, this siatement in the 2009 Centi Book confirms that experts in the fleld of
catalysts understood that problems regarding the use of zeolite catalysts, particularly with their
perceived hvdrothermal stability, remained unsolved in 2009, In my further opinion, this
statement also demonstrates that experts in the figld of catalysts remained skeptizal about the
ability to use zeolite catalysts in any industrial application in 2009,
The Depariment of Energy
17. When 1 submitted my Fust Declaration in this matter, T attached a series of emails
relating to a proposed Department of Encrgy ("DOE" project relating to zeolile catalysts. | have
reattached this sertes of emails to this Declaration as Exhibit £
18, As 1 stated in my Flrst Declaration, the company [ worked for at the time, Bngelhard, and
a university professor had proposed a preject relating to eopper zeolite catalysts to the DOE in
the 2005 time frame.
19, This proposed DOE project was not approved by the DOE. In my opinion, the proposed
BOE project was not approved becanse of the skepticiam regarding the use of zeolite catalysta in
the field in 2005, My opinion is hased, in part, on the views expressed in the Centi Article and in
the Centi Book.
20 My opinion is further based oun the advice the DOE gave to the professor T was working
with. In September 2008, the professor advised me that:
the maior oriticiam from the reviewer {and echoed by the DOE
grant monitor} ts that Cn-exchanged weolites lack the hydrothermal
stabilily needed to be commercially viable for SCR of NOx with
ammonie for diese! engines.

Exhibit C at 6-7.

21, The professor alao noted that ene DIOE reviewed stated: "I have heard the same negative
commanent about the prospects for Cu-zeolites from several other investigators who presumably
arg also experts ju this avea.” Exhibit C at page 3. Thus, in addition to the DOE reviewsr and his
colleagues at the [OE, several other investigators were siill dismissing the commercial viability

of Cu-zeolites due to their lack of hydrathermal stability in the 2005 time frame.

4
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22. One of the DOE reviewers also stated that "[i}t {s interesting to note that not 2 singls
metal-zeolite for SCR was commerciglized in the USA in the 1990Ys], (see John Armor, App,
Cat. A V222, page 40720017 Exhibit C at page 4. T am familiar with the Armor article
referenced by the reviewer, and the article doeg a full review of catalysts commercialized in the
USA during the 1990z, but does not mention any Cu-zeolites. [ am also familisr with Dr. Armor
and aware that he has a FhuD. in chemistry, extensive expericnce in beterpgeneous catalysis
research, and was the President of the North American Catalysis Society for eight vears, This
statement indicates that the DOE was still skeptival about the use of zeolite catalysts in 2005,

23,1 also note the criticismn offered by the project reviewer and the DOE grant monitor
reiterates the standing criticiem noted in the Centi Article and the 2009 Centi Book.

24. 1 have also reviewed a document submitted in this reexamination by the Reguester on or
about July 27, 2011, Pages 30 and 31 of this docoment is attached hereto ag Exhibit D In this
document, the Reguester characierized these emails as follows:

In addition, Requester notes that in his e-mail corespondence attached as
Exhibit A of his Declaration to show alleged “skepticism by experts”, Dr.

T

Roth deacribes these "experts

as Ma reviewer who does not have much

experience  with  zeolites",  "not  understanding  the  fundamental
hydrothermal stability of zeohiies”, and "roviewers, who are not experts in
the feld, {whol are taking what little they have deard {sic] about unrelated
chemistry and drawing the conclusion that yowr proposed project s not

based on a catalyst that can survive under realistic conditions.”

Accordingly, Requestor respectfully submits that the proffered evidence of
alleged "secondary cousiderations” 15 not effective to rebut an obviousness
rejection of claims 1-55 of the ‘669 patent.
Fachibit B3,
25, In my opinion, the Reaguester has focused on specific words in the email while ignoring
the prevailing view of experts in the feld, such as the views expressed in the emails, in the Centi
Agticle and o the 2009 Centi Book that there were problems and skepticism regarding the use of

zeolite catalysts due to their hydrothermal stability problams.
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