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thee: campmmts near smichéaméamc mndifisns‘ M3 mseamh aim was directed “me cataEysts fm

bmh gamiim and {éicsai passwgw carsz’imaks and nmnawus Sinai} angina appfimfims. E. ham

ms: pasétimzs {hf Manager 0fAutammive Camiys‘is am Manager {if Caiaiyst Synthessis ami Engme

Timing. Friar ta my retimmmt, E was prammed w Resmmh Ffifiew, Wham I Eead inifigtivw {m

we reseamh ami éevaiamzem 9f dime} mmauiate {fliers and saiaaiive camytia mductmn

{ratéflyst ($5wigpmmt.
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3‘ A eateiysi amide consisting essentiefiy 0f 3 wan flew menehth and eeteiyiie

memes}, wisereie the we}: flew meneiét}: has a. piemiity ef iengimemefiy

extending pesseges farmed by iengiméinefiy extending weiis betmdieg em

(fiefimeg said passages, wherein the passages eemesise Met eesseges having an

apex: Mei: end and e aimed eufie’é; meg see eefiet messages hevieg a eiesee isfiet

end and an apes: easiest end, and the we}? flew memfith massing eeiaiyfcie

matefiel comprising a shiny Eeeded weshceat efem SCR eefie‘éys’t eempesitien

ineieeéeg e zeeiite me e base mete} eempeeem that permeates the wefls at a

beefing up fie 2&4 g/‘in3effeetive te (sewers 3. N03: eemyenem t0 sitmgee
flireugh selective eateiyfie :‘edueéien with emmmie.

9. E eederstand that whee amenéee eieim 38 me reeiie:

i8. A eetaiyst emefie eemistmg essemieiiy 03‘? a weii flew meneiith and

eatfime metefiei, mfiereén the W333 flew meneiith hes a pheafiity 0f

Eeegimdinefiy extending passages famed by ieegfitudinefiy extending weiis

heeedieg em éefizfieg said ‘pessegesg wherein eke passages eemprise mie‘i
passages having an {aspen inlet em} and e cieseé entire: end, see eufiet

pesseges having 3 eiesed ieiet me emf: an aspen eeflet end, wherein the wefi

flew memeifih {remains the eeteiyst materie? eemprisieg e smrry Eeeeed

washeeet ef en SCR eeteEyst eempesiflm ineleeing e seeiite am e base

mete? eempenem that mmneetes the weéls at a eeneentratéen 01? at ieest 1.3

g/in3 effective :0 ems/ext :2. N33: campenem to eitmgen thmugh seéective
seismic reéuctien we}: amenie; wherein the we}: flew menefifis has a we}?

mmsity 0f at Seas: 50% with an average pare size ef at Eees’i 5 miemns.

§2x;
i
.

M). I ueéemmed that when. ememfied elem} 21 me recise:

2}. A eefeiyst amide eensisiing essentiefly Of a we}? flew memiéth see

eeteiytie memes}, wherein the wafi flew memiith hes a piemfity ef

iengiteeinefiiy exteeemg passages finned hy Eeengfiedmefiy extending weiis

Emmatiimg we siefmmg said passages, Mzerein the passages eemprise ieéet

passages having an open ieie‘é em} and e chased entice end, and {mist

passages having a eiesee ieie‘s end and m: {men eefiet end, aed the wefi flew

memiiih eeeteies she essefiytie memes} mmprisieg 3 Sims}; ieeéed washeee‘i

as?” an SCR eeteéyst eempesitmn that penneetes the wens effective 1e weavers.

a N3}: eempenem m nfimgen thmugh seiee’zive eateiyiie eeeuetiem with

emmeeie, wherem the wail flew menefiim has e wefl pewsity ef at Bees: 53%

with an average pare size 9f at Eeesit 5 memes.

13, The ‘W’? 9.3?th is éireeteé m e cetsiyiie amide that preview fees integm} grammes: {1)

gimme 02’ see: item the exhaust gas esteem of e eiese} eegiee at a high fiitmfien efficiency; {2)

eenversien of a N3}; eempeneei t0 nitmgen threegh seieetive eetséfiie mdeetéen wifll meme
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by the prepet teatitng ef 3 SCR. eetetyst eempesitten that petmeetes the watts: at 5: watt flew

fitter, whtett etse {3) tewets the seat heating temperature et‘ Seet eettee‘teé en the wait flew tittet;

{4} without increasing the beekptessme to an uttaeeeptabte te‘vet. it is tmptettet to View the

etetmed teventten by {me er more ef these grammes witheet teeteding at} the: at these

tenetiens preview by the eiteimeé teventten.

t2. Te pteperty eetietstamt the subject matter et‘ the ’36:? Fetent, a petsen et“ skit} it: the art

Sheree have a beekgmmttt tn hetetegeeeeus eetetysts? as wet} as experieuee with engine

eetetysts, teetutttttg eetetyzett dieset fitters and eetetysts; fer the seteettve eetetytte teduettee et’

nttregett extees. A perstm et’ erttittery skit} in the art sheetd. have at teest a. Master‘s: tiegtee in

ehemtstty, ehemteet engineering, et materials setenee, as wett as research er maeufeetttttng

experience with hetemgeneeue catalysts tar extéetten and redeetten teeetietts et” pettetents it;

dieset engine exhaust,

Ittevete meet et‘ the ’ttt’? Tt’eteet Sett’eet Matter  

t3. Peer t0 the tnventtett whiett is the subject ef the ‘ttt’i E’etent, there was me demettstrettezt

er even eensitietettee it; the inéuetty 0f the inttedttetten 0f SCR eetatyste irate terge pore size}

high petestty watt ttew fitters seek that the SCR eetetysts permeated the fitter watts, remitting in

e eete’tytie attic-2e that emfid pmperty funetiett as an SCR eetetyst, tewer the seat hunting

temperature? witheut en amtwe increase in beekptessete amt pmvtttteg eéeqeete fitttttttee

effietettey. in eéditten, the eeeventtene‘t wtsdem prior tea the devetepment wetk that tett t0 the

fitting 0:? the petetzt epptteettee fer the instant tnventtett m Aegeet 2883 Watt»: that target pets size?

higher pmeséty wet} flew fitters sheutd be emitted. White Hashimete et at, SAE Paper 23%).?—

ttttttfifl {"Hfifihttflfitfi“)g eitett by the Requester raised the pessthtttty et‘ wing higher peresity

fittets with men-rSCR eetetysts, practice} eeesidetetiem wetgheet against use et‘ high pamsity wet}

flew substrates amt epptteettett eff mating metetiets mm the wet} stmetete. There are severe}

ttetteneft’s te cemetttet with tetpeet te petesity and pate size: at: flit—>36 parameters attest pressure

time ef the exheest gee syttem, regeeetetiee temperature, themtat emeking at the fitter and

system weight.

M. At the time at? the inventtenf, the eenventtenat “emote was t0 use sehseetes with very

thiett amt (tense, 30w eetestty waits to» met/“taste a high thermat mess. Cet‘dtettte substitute and
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diam} stigma manufactmats, attmg with aataiyst gmvidsrs, were struggtmg with tfiects of

uncmtmfiezé tittat mgttmtatm an Cataiyzted amt tmestttaiyzmt fitttats attke. Becauss m” thsse

prehisms, manufastmers at” Gamma: watt flaw substt‘atss made at cottttétite avaittsd high

parasity stitstmtcs, and insteaé uttii‘mti denser and thécktat waited stmcttttset that had EQWfiI

mmtityu This it; @tédancett in Hashimattt, cited it; this actitm‘ In this Hastfimttttt paper, the

madam catttimtc fittet is SEE-£653, and newer Sit? matmtats art: magmteép Seer Hashtmota

mmr at page: 13. The absence at any fitter tegmcmtim atatat far a catatyzett smt fiitctr in tbs

Hashimata papar pmvtttes time infnmmtitm at gutéancc t0 3 pat‘smz at shit in the art tits make an

infammfi ctwics {in at} a? that (:rittcai and mutttervafiing canstdcmtfimg in aptémiztng a catalyzed

fittar (teségn it: Attgttst 2863. Certainty, the authm‘s 9f the Hashtmttttt patter mettgtttzad the; need

t6 study the “influeztce 0f pmttséty (m the grassutemdmp amt fitttattot: efficiency perfamnattce: at

mtatggmt it???“ {cmphztgtt addaé}. Ammdtngty, the Hashimtttts patter pmviées m} guiéanm an.

haw a cataiyzed fitter wmté ttetftmtz it: 2255 in an actua} engine: amt mart: impertazttty,

Hathtmam did mt éisc'ttSS taadmg the wattt 83f ttw watt thaw fitter with an SCH sataiyst

samprisittg a zeettte amt a bass mstai.

t5. in the Eatt: tQQ‘fi‘s and {mi}? 2%9‘5, watt flew fitter sugaptécrs hatt cautiamd Engttttaté

against getting in the direatiett we pmcemtcéwiaaémg higher pomstty, Eatgst pate watt flew

fitters with satalygt matetiai ft)? tbs masons mmtitmtrtt a‘imvs. The watt flaw fitter substratc

supptiers were Skeptic-tat that a, sygttem with high pamsity am} tags pares wwtd have the. preps?

fitttatttm @fficitrmy and ham: the: matmia} pmmrties t9 méthstand thermal Cmfikiflg {.qu t9 tha

towvsmti mama}, mass. See: tag United Statss Patmt N0, 6,308,352 at mi. 1, times 4562;

assigned t0 Stsbstmtt: Sttpgiim‘ Gaming) (Etch- 1). With ftZSptE‘Gt ta that issue {if ttmmai mass, in

August 2883, the mm’entionai Msdom fit? the tims was ti; amid mattttg matsfiatt within the wait

stmc’mte. Tim was at Beast parity the: t0 mnmms that {tiffemttces it: «chamistty aadim

inmmpatt‘httity tits caetficéent 9f thermat expansion batween the washcttat amt subfitrate wsuté

txaggtsratc the pmbitzm of mettfitg 0r “flag—aft” cmckiag iii the suhstmta See, far examples,

United States Patettt mmnber 5389,23? {Ext}. 2} which observes at (:03an 1, times, 69»54 that

ambetiéaé particics it: the fitter watt sat: givs rise ts; chemicai madam with the: ceramic materta},

makittg up the fitter wait and changes in ttw matatiat resattittg fmm tnmmmtibifity batsman the;

substrats and washwat. Marmverg it was: nut mderstamtmg that tha muthgtme at highest
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