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ELECTRODEPGCSI TABLE COATI NG COVPGOSI TI ON CONTAI NI NG A
CYCLI C GUANI DI NE BACKGROUND OF THE | NVENTI ON Fi el d of

wao b@obsssant i on [ 0001] The present invention i SPCI/USWDEE2428
towards an el ectrodepositabl e coating conposition
conprising a cyclic guanidi ne Background | nformation
[0002] Dialkyltin oxides have traditionally been used
as cure catal sts for el ectrodeposition coatin

D MEAHO PARMENS FOR GAOLING BYBOLNSS HEFLUENT

nunber of regulatory restrictions by various countries
ifﬁﬂﬂ@f concerns. Therefore, bisnmuth has
Lt £ of ! | ased frequency as the cure
[000a] al yBle presenthmehfi®dBpdifdctddad aCmatdsodsr duenthigy tl&f gaseous effluent
dlalkyltln oxi de.. There are, however, a_nunber of

frogh by fiosibary DAl His i WHled indlyding IRy H$ shifs husig difuide fireds such as
I _

w8 R S0LFRIP)  QLSLHL ubbkil 638 s, suh s s

oil oo s htav@d@dmhmrbo@cfm&hr edoteadical dclyl, thennocdtide pertains to quenching

Mor eove t he be CEW% and availability issu
b 4

then SEORS B PTOR PO 1Yt e gETuent de¥ poIPG) Ypute fffect quench or
indifa Hdf U cBan ACGRRALRE Yueddif geaﬁb%aﬁlsréﬁﬁ rdc@fs. an

alternative catalyst for use in an el ectrodeposition

coating. Moreover, there is also a need for an
BACKGROUNBDOOFI TR INMENTIONhat is substantially free

000 The ent
lﬂq%ﬁtenﬁt EnTOalt g predcs ENO S h}&:t%a@&@m %gwﬁ%aﬁ%aume@ by
cra‘éﬁﬁg%%lattﬂv%l?l H&@g é}?i'r&%rtﬁ)nc Ye%tiét@cl&l"@ﬁélfj b8 &as B Al Edudes, utilizing
DESCRI PTI OF THE | NVENTI ON [ 0004] used herein,
pyIohyseser shedne pmblsiegei‘prse?éwl lgeqmp@cthfat hd, cr@lkbd affiviser sresncis quenched
t e.e S n al ue amount s o .
or SRt RSy EERREP AT U YT v REPER o BN Prcring resctons from

contBRAML past @kEPoihf off PRILET FBnERESH. N WucBYihe T enBPR&Rs. from cracked
Mor eover, it should be noted that plural terns and/or

hegstyr @%@Wof?péﬁesﬁﬁélspe@@lr@@ﬂmgeé@ m%ﬂeehd@oamn\nfdér (including
55 CRl4 SRR 5o B RS BA o IR B e avencr

eqtﬁprnﬁﬁltf eFu@thet, e BedgRame Ittehhﬁrové @t@@tﬁ] crithény prot@s feffilderic® by indirect
nureri cal ran%g of val ues, such ran

e
he%tr?eféla@ee@a Ferse it IMateresaidicd amethe rcgvaqkeq%ﬁ&}ueahﬁtr%m Effluent heat
t
b5} SRS SFS0h L APBSHIAL QHR ATBAL Bbre st
liny axdhatgan €I LEier eof refers broadly to a material having

[0@3] 2 g F@%E@,{l }L\K)’&g(}l% Qg%&ﬁ éqq}/ (ﬂ%%u%/ilﬁ% ?Eﬂg.,. Br(ﬂl%]‘lgrm the presence of

steﬁlﬁf ef@‘tep heatgy aﬁcp cf%ﬁﬂgl WV shori®bd FBTRAS s@deh %yhtyplcally exit the
honmopol ynmers "and copol yners. It should be noted’t

pytofysispfushdcg at ;blaglytbmpefaémrs, Lohtamfmm alboute785[°6d06§0°ﬂé tO about 930°C

(BPZE PRt B rinife WERER BB PR Sl SR dcaradation
of CtM@' %ﬁuﬂﬂ@'}k@dﬂ&% | tn \whidlitioR etoU peRIuSin@0dickiRat stcam cracking heavier
guani dine” refers to a conpound, noiety, and/or

hyqiregarhoe ffﬁva@thé,(sxt Heclpding ofme@hfgt)@@nba\ang SHPEatE r gmponpntR associated

the%:vﬁ%hgls% H‘o.hltu! ﬁq’wg?fngyg&ﬁggf ?e‘h%l t8fco§kbl:l‘tie) &gol%enze with each

BStituents o ructure
othed mztnlesleothty)dfomemghércmleomat k%lghtahyﬂenalarmmMI s tar, pitch, or non-
[1ic pol ymeric structure, or together can
vo 8%%?%%|teapﬂ%ﬂtlvelarfwem s tath Tardmarslatiely hl@?tbpémgdmnt viscous,
W&eﬁﬁtﬁﬂh%ttﬁ% Btaiftd dﬁt?ﬁ’sE%élﬁ Q%t%&@é'?l d foul heat
different. As used 2%re?%]' (cycl o@ﬁ?kyﬁ“ refer @%Em’ oul ed
both al kyl and cycl oal kyl . Wien any of the R groups
"together can forma (clyco)al kyl, aryl, and/or
aromatic group" it is meant that any two adjacent R
groups are connected to forma cyclic noiety, such as
the rings in structures (I1) - (V) below [0009] It

will be appreciated that in sonme enbodi nents, the
double bond betmeen the carbon atontand the n|trogen

. 1. i L 1 ey
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depicted in structures (I11) and/or (I11) below, or the

cyclic guanidine can be polycyclic ( 2 rings) as
walepboswed i n structures (1V) and (V) bel ow. (1PQT/UNI008/072428

(V) [0011] Each substituent of structures (I1) and/or

(1), R1 - R7, can conprise hydrogen, (cyclo)alkyl,

aryl, aromatic, ogranonetallic, a polyneric structure

or together can form.a cycl oal kyl aryI or
exghapamcHeiPERptctlcelouling rprRansith Rl - emhaé%?tprt?édtlﬁethge@n@mperature
rqg different. Simlarly, each substituent of

tructures (IV) and (V), R 1 - R9, can be hydrogen,
[00Dky| , Aateylperaarograbove, tho gleanmiet @hd icenpeatyrolay nehi¢hcthe ﬁrst drop of

st ructure, t oget her can f yC | kyl, aryl,
liow endRmePCOs feueers, fuamte iR tpofin nderilgReIbE Fhgively low.
Vagt Catg% rfcgféﬁ% §¢ Htaeaacll of Qﬂ ?srsue hégtg?t%gs ﬁlg gﬁgﬂfndgfdlagﬁeslﬁgtes Bresent that
codld-caRye ﬁaljnngmrgmijzmaﬁzet héppm,petateilmges;gnadcttrms&:r liFgr heat exchangers

opga‘gr:t‘gm 1'%113r reﬁageg ?1@52}%}5@“ li%tglg{yglh lttll %{n ﬁglmal rpoﬁ?nrgt by [1rn1t1ng the
am@URQHCBBIM Saffdctedib InhaiR8inURE effeibMAd thdWpoRPlase.
conbi nati on of substituents (RL -R7 of structures (I1)

[0092t/ orBglpwithe sfecameddw peinR stt:am rerked tagtcpu@qmwefsor(l ithg effluent stream
an(g glen olttln{éj\%tt&iecn%gl Sﬁ%l bcehr%I?é 1ve %ho gltﬂrc]:u aﬁlgeat 3 Sﬁtnl[n%&{atefysdownstream

of atlbstitiop vaerd the déw?-}bdlﬁt @U@d&ﬂbcﬂ eln :{o(ﬂib]@iphbditldi‘t@rdséudﬂltional materials
enbodi nents, each ring in the cyclic guanidine is

sutbsggﬁﬂntlg sandsnse,ghergpnayabessuffigient lﬂg/t\aﬁf@élty {igads ygqselg to flux or carry
| [
awgy g{%nrg%lggp[@réﬁ%%e%@ 'F‘Egﬂ? %éésl Elgthl t g r,'ﬁpeeﬁea nio S%onffonents in the
streaefi eoslehee but ramam hocadegh fonremaini mgct&teramdtsustem dehydrogenatlon and
ccordingly, nb r ri wi Ll have 5 ato in th
PO mr&zgff%te@eﬁ%w( gty Gproig highst olesklan Qi rnpfecules The

tar coﬁ&@n)sate@te@d't& @Hﬁére % ﬁﬁlei"’ht!rrkac@@&? ﬁ)cégscé'@iﬁlp'n{bnt t'k)ﬁcﬁ h{1th the TLE's.

structure ("n" and/o m' = In structures
Fugthgrjnorariblis anﬁtem@rﬁdeﬁres itan gunfades ahdgentihugs dmpolrymetllzre dehydrogenate,
rin uct ur and/ structures (I1) -
enepl ey PR ude gy B o PHiFH By RN el ¢
[O(EMW“ dANG beFok MPIchipeANGE at Whidhn@Sis (LY condehiddC tHerfBsling tendency
and the nunber of nenbers in each ring of
is qlrélveiyc 1%%4%1;«?. deniessech theameh aqtivile aridedusafas ther presence of sufficient
ent n e
cor?(%e&%ﬁ%%@l aé:t F‘?otgedg%ﬁg&r)k?epn% ?r%t; ﬂcgrglng%é tﬁ% 11 r@ n% g}{%e ”‘%H"?r% freglrne, the
code@salyibhiceialgiy aill dion @nduzhcanapfliis @dowdh to3flsw I’ﬂ@ﬁhlytdﬁ ellib ténditions of
addition to . the conblnatlons cited in the preceding
thequpecsn but fopking ingsperllppotitasions piaklen.f Phase Srnaﬁagloafanfirtectwnaﬂon
(g&ﬁ?réb %ﬁ&'tl%snﬁ tﬁ%rkt%% & § Qfa?ﬁleft&oéﬁdtl 1&HJ rtthInore valuable
rg any other ring o e cyclic guan
vapddredpffluenihhd compssedihe oidersodats. t hat in cert al n

odi nt cl dine.the nitr ato )
(0 of FRRG 8 copdsnssicpuetaudh i RS ApBel i A etked gas oi
and LRRPhEAS RS ARIA TR RRYRS, inbRISATBRIBAEAeRiha cfflucnt

the cyclic guani dine can either be substituted or
streamas baimiot gasdpl.beropled xawpileto adestrslld phegesiimg femperature range, such as

fropln ng g Qowog.oi}rgﬁ?@"ytcol | ?O‘%g a@tibed.g)n‘gy Er%%e%é% Igﬁ l%%&fed%ﬂdensable tar
Mb@fie@itsn S mifate aRrdepbsifih Ofd §ﬁeﬁ7é&ﬁtfbﬁlﬂﬁg (il 1k)kn@ﬁ/d/ t0 rprov1de quench
(I'l'l) and/or RO of structures (IV) and/or

flukl mjesgen fondirges defrotbicipmof A cophipa destoricnsh t\t?ﬁltdh élrectly into the hot
eftﬁr)régt %}Pea%?m/(qj &ftélreseﬂi'ééﬁ??ﬁﬂoﬁ% ggreuam eé:‘l? r?gr{l&gc\kg? gorrrllmlsniy performed
- R7 of structures (I1) and/or (III) and/or R1 - RO
of structures (1V) and/or (Vy2is hydrogen. In some
enbodi nents, the substituted cyclic guanidine is 1, 5,
7-triazabicyclo[4.4.0]dec-5-ene. [0014] It has been
surprisingly discovered that the cyclic guanidine is
|tself a catalyst (e.g., a curlng catalyst) for the

o ey o o a o oy - o " o
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el ectrodeposi tabl e coating conposition conprises < 7%

or < 4%or < 2 by weight of the cyclic guanidine,
whamem4wsd t he total weight of the resin sol i dspof/usives/ 072428

el ectrodepositabl e coating conposition. In certain

enbodi nents, the anobunt of cyclic guanidine present in

the el ectrodepositable coating conposition can range

bet ween ang conbi nati on of val ues, which were recit

ed
byjinfredystion et tgi dﬁ@%@#ﬁnéh g infer gheyafflyent ghropgle betse FYﬁ)é‘@Uy onto both
i
UG B SO RS OEAS y g evi
flutdo sReeﬁ)O/oab&'/omﬂn@ihhm@ﬁl dhsecsipnl dorigy an]ﬂr@iiunﬁon baPadctoquench is also
t he t ot al ht of the re in solids_of
cogpgeby Eﬂa@ﬁe@ﬂt Hofigpersing theg lé%trﬂ&}%li‘f?‘ fyd ffl@@ti&?]ons&sthwhore wall. A
dirb& (ﬂdeﬁ&y%éﬁﬂl% Prodé aﬁt‘ﬁfla té'Holls 'Qﬁld(ﬁ‘é’ct ﬁll'ﬂ)ﬁn%%ﬁh'c%ntact of the direct
guani dine th 'S escrlb d in the preced
quga;ha@ndtphﬁl &amfﬂeeutnwhﬁbataﬂhedimentt quenble fluid absorbs heat from the hot

e P S5 AR, REEDTRRE bt B BBl Ut wat and

frofr Wvitheiem @fcadh ﬂ@dfdpa*thVeAi ehd Bflueit 8026 toRRERRSHIN3RIs &herein may
coating conposition; (ii) incorporated into the main

codensg fuest rﬁnh@e;fop%ﬁ@n b fthe yaporezetl rqyé@@bﬂmdaﬂlhes diseet jqugneh process
0si th o [ orate |nto th
servesn‘g)élplsa,lrf[l)sf go prfg yrrtheo éf%rartlilrre] 4% dis? Cltrémsgf%%/\n%% naélﬁt b}é fat least partial
cvaoegtiohadeRe gidnab fRid OBt uffiLi@ FpRsd dOMicnth Yhidlis &ﬁtrddﬁced some of
bl ock a curing agent in an electrodep03|table coatlnq
thecllp aayt iegin l(nvt}le HAgidrercadeprndiecrogeetipen thy final boiling point of
thea&'fe% g[ﬁ?ﬂ:cﬂ arﬁfjfﬂlelc;uve%t glgéﬁlcﬁl fhp&: %{ag cI Lag q da%é} fBr the condensed
coﬂnbmeatsf and @ﬁﬁﬁﬂan&lwkyt cadeposhd lumar lsartﬁln& aff 'Ehet q/lmnclalelxglhanger with

Wo, conponent s: n vehicle
Qug hoewg g bR BrEen s don %@8%&% Gl and precipitates on
eAMEgkghﬁ}&&gn be an unpignented resin feed which
generally conprises a resin blend. In certain
[0008bodi Sremifisanttdrewbas to Mladindractnpench egst¢my are thaibngh required direct

fi f. ctiv :
auis R e SRl e fiedkolsrg Pl ssmemtion g airpgt volumes
and 806t At [seR@irhdefor WHEH dyaRAs t8liRkRiSice {dxcBss@fthrod ta@@Pass units of
that is reactive with functional groups on the
quénchnflpisk wichgngsel ymerol amgeyse piflept. adBipei siglig must be increased to
acc‘%&rﬁ&%&% §1Pc%r\§31191!ngs n% &pg(?gtgfa?glzgﬁ? %Prragﬁgrjg;t;ﬁés %} dr%sult L, undesirably
larg@mlrbﬁame@um@stﬁl@e ab@dzt cosie pad ichegn ctmtmlilﬁpt@cfn t h?elrther due to the

i.nvention so Iong as the polynmers are "wa
diffipelpe i jcpnigotinpthe bysipdly @HSPPrsmﬂlaﬂfeﬂlediniFﬁ&ds fpngh fyid| within the

S d
cra G;Ef‘p gf;ﬂ;{% t@trg%l} g‘?lhzé u}ﬁn%qz[gg)lgér%s V%gltrfgfes ﬁhpg{rlrg 4%%arge amounts of
quénclhrﬂlﬁcb osadn guqdhb ymerdsctisesysiemstdh® may etilizconediabdispersion, spraying,

n nature. n sone. enbodi nents, t i n
or PP G O S b fods e gt MR R T TEnt adequate
disPBsfonf dﬂd%i;&ﬁg'ﬂt@ QirB&ly FBEncR AP ERRSd GAtUcANEea®R TAn additional and
groups, generally prépared by neutralizing a
serfaws epetiah pyrtdemp voth disgerfiph dttingsrs ty popgnsey ofiithdsmgl openings in
aci d, i.ch enables th in | mformng polynmer to
nelf-gies 17 S RIS R Bulitiste. [ 0015) Exanpl es of
[0008] N f3dparatOfrHinBrepOflViaRuSn Bl hiAdrenda@s ofigentRing hot effluent is with
cationic el ectrocoating coating conpositions include
an ypdirgstiheat icxfhaagpio suctcat ¢ dhike eﬁgfr Ty pesh OT oy gpcHBARtadirect quench
1n39840¥e{?1t%ﬁ$19 %’ﬁ)l%ﬂgx 1F%lu't Ex Lpr@ssp&éa)fféheotfqa\gfttercrig\pg 81%6%0% g‘luld film. The

groupcontal ni n

salt gr oup- cont ai ni ng polyners or conblnations
thereof. It should be noted tRat in some enbodi nent s,
that main filmformng polyner is a copolyners of the
polymers listed in the preceding sentence. [0020]
Accordingly, in sonme enbodi nents, the main
filmformng polyner is a cationic polynmer (cationic
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than one and/or two; that is, polyepoxides which have

on average two epoxi de groups per nolecule. Suitable
w@eiogepesd des i ncl ude pol ygl yci dyl ethers of ppClOyzns/a72428

al cohol s such as cyclic polyols and pol ygl yci dyl

et hers of pol yhydric phenols such as Bi sphenol A

These pol yepoxi des can be produced by etherification

of pol yhydric phenols wi th an epi hal ohydrin or
artdjap ailet;rﬁddprpﬁu@@ew a?sWé%‘?chIaB AediRgE heat srchANERT e¥carl dreagss but has

Y,

B PLAREOSE AL e PR, 195 O oGRS aparcs
Whaotaggwvitk i thly [pretidisiys dstusyd ldirectpghenoh sippireanph esctafd wall film may

corﬁgpgqre@g C|§t: ;f;trt@i |yt8 léll?lpr;tﬂ%gf{gutg ﬁ%L o gtlrelggb poelarg?e of a wetted wall quench
Vil {79

ﬁhlﬂ 19 éﬁ ﬁ?ﬁ%&%e)%b ?rgdt'hﬁg% @; % isaﬁﬁhﬁg%aﬁﬁlgﬁteggoru?gg while merely

actengﬁsdil mehtg, to ttﬂaesfplolhqﬂe froxi the sffhlan‘estepmﬂo (ﬂlE eduect@belmtg medium in

a CR%],% 316632%1&?8 18, ?%l 8|Jil?enb %!aﬁtecggliﬁltzggtgaﬁ) o %’ g&ﬁ])é!fnd&%hange process,
theedfl%%it FRSis ddie 16 P/ SR XVAAE inhAY Quad T 16kes @hdi t¥ lc@ithulate on the
i ghts that ranges between any conbi'nati on of val ues,

cowwvelts wehe wessitfaer fihm tih éeq@teécteoﬁCh Grisente At es, 1rnped1rnent to foulant

de%osﬁiolfllsalm\éeaSOf .'Elr?l%r Oel’cl‘l ; %(\jfalvafl conaens Pes Hé %aqp pere¢ursoc¥s from the system,
ai 1 efpodi Ment S ol yepoxi™d ave Xrae

whedhuinvelt ef5Em Watheghtige f@ﬁ@ﬁ&niaﬁlomxﬁlﬁﬁnttﬂe bﬁﬁ&nt Bt@&%ﬁ]or from effluent

Epoxy group-containing acrylic polyners nay al

prqaeleay it thoneelativelyeepolqdneiélyentdipre mplle eFhaaflibfii@itye apwemrshas been in
Y, )

TSRSt L1 PLIELS (BB AISHOrenc

lengthoeipthe eatlainger mcthy prasepwnl ofreeshchasg, dmot, egusmusexﬁﬂmanalﬂem Not only

nay s e e el R T Dotk 2k S o B do so cfficienty
Th@ %b%l gllredehQh tex&ﬁ?iﬁ%e rRAPEES sREYE Bt %ﬂ%mﬁp iPiufftd @Nwetted wall

val ues, which wererecited 1 n the preceding
pr®e$st erec osffidiens] ad comofereinldy rdeicicet forathee Sntp@G@7 purpose, requiring

TR R EREE PR PhE BTl ar v g

[00a] t heTl&OirM@lB OKhd§ dveRpmehtiif UgdnshytdhifxEkchaR@X Design for Ethylene
reaction) include al coholic hydroxyl group-containing

Planty' eHi Biesrmana &p NenByrighandys &Cbstwt'sgheoﬂelétﬂ@mfﬁqq@lschaﬂ prepared for
al s | 0
ISPl RS2 o B SRR AT X, Lo gy 20 st
dewempenfoyling nechdnisnpolny ey lene ﬁmhy@l @ueﬁslul@ Ry@asmi,heseell as use of heat
described in U S, Patent No. 4,148,772; polyether
%P%P e genral RighGues HSSI b &1 4iuaneh cRpplsRr rliowed by a quench

ﬂu1 i %%tlg’tp ﬁttlngn ‘i’{ Q%ggdlﬁ)'r glro%g§%gx gﬁ }H& ﬁﬁSﬁ 2 ﬁ?@mam

[oumur oXyIS. Fetup- 4;(1)@11 22Mi HEP it 9;173663; 8 6|é<'2519jbﬁyél Ai,697; 3,959,420;

4 lgﬁgﬁg %Bf 5%2@’?54 B SP gfegg hgfmg&%&eﬁé%%@ﬂ%ﬁ%é&%ﬁ&&f Qi%lcl’ose various
dry9 VAHPsGRBA R W Qv alBhed 'dﬁflee?t RRACIP rh%HQL eﬁcmﬂgfdoéﬁ)/éct injection fittings,
group-contai ning materials may al so be used. [0028]

appitivetions, mdlyding ﬁmuhmgtrp@toylne 1tgrgs. cBlitﬂselrt:femaWsoﬁm: disclose various
al t u e. |ncor orated into t resin

mefich ol @Bt G0 TGS b EFRBRCA PR k8, G FReR 3,593,968
disploS@ad @6thas aflsaredfoaldave dllsqtfeuﬂt Péint, edGiogttatcbbvady to another

cationic salt group forner cationic salt group
mefgipreplso; ¥ndes Rtuah ORYEERG avndt%qrehaﬁdsmaeeféttmeg Wptigions, the severe

n | d 0

ten?%?ﬁ%re?&lg{ré%g?%e& 1}?{2 avgt Iogsﬁg%ﬁ]?%n%gL héa{t %ﬂre?s%g a{nﬁ reP%ated heating and

formcationic salt groups. Exanples of SU|tabIe

material s i nclude anines such4as primary or secondary

am nes which can be acidified after reaction with the

epoxy groups to formam ne salt groups, or tertiary

am nes which can be acidified prior to reaction with

the ‘epoxy groups. and mhlch after reactlon mnth the

oy o N R
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[0032] Am nes such as nono, di, and trial kyl am nes and

m xed aryl -al kyl am nes which do not contain hydroxyl
wWQ@r@apsseds am nes substituted with groups ot hePCT/D82008/072428

hydr oxyl which do not negatively affect the reaction

bet ween the am ne and the epoxy may al so be used.

Speci fi c exanpl es i nclude ethyl am ne,

net hyl et hyl am ne, triethylam ne Nbenzyldlnethylanlne
colingoexsati Gieate Blifficwsieny sivniep padynpmae aagiform film coverage and
th1 I‘!élgé ”’Fﬁé&% ld%ﬁ@lgﬁ’&@s’%kﬁf@dﬁﬁ uuw&’c?hgﬂ ofl\éxé%ﬂf un{shc?f qeuench fluid to

ove nentioned am nes nm e use e pres

mahtﬂMﬁMﬁeMon{llOﬁthéﬁhﬁs r éhlﬁlaﬂ)tﬁmpfedammromqntsaﬁﬂﬂbmed in the art. In

econdar amne with the, polyepOX| e t akes place

1}59 It e SR POPYRpBsAVERed arhiennafy Gdeanty Pigaench fitting

tha@géir%%ea ehd R&itRe yeRMe S&nho ﬁu&icﬁ%u\f@ H%@harg@ ?orﬁﬁ@d%h{sodg compared to

can be conducted neat or | t he presence oOr a Sul tab
thes B0 & patents proidasg aetethdd anslcalppalytus lsehibarep axsplleoresr oomweir apparatus to

CO%‘SPT#P 0@1 gleaﬁ%’%g@ u}%g¥ﬁ-§>91r3%g'g fflggl ener(gjes‘lﬁéh design tends to be
sul?@@ttbr@]uﬁlﬁnéilt noidafeheatE mﬁﬁﬂkﬂﬂhﬁ rendhsd d0doa® ute@ excessive

50 0OC may be done to hasten the reactlon [ 0035]
qu@@écﬂuldnﬂpWoﬁM@ﬁt tQafovmenprthﬁradcgﬁca@mm@r §é@oﬁ&r<§¢51gm fﬁeo requires

d the de i,S cati
s et PErBRACHET | AFubBeTp P ¢ REE AP tiRhBlionot o iggre eos in

puei dhs cﬁamb@bl Blf&@mﬂﬁl hioe ket eﬂfdgcﬁﬁtbﬁloﬁil’lﬂ:t\bvé@f @anibatting scctions of
acids. Non-limting exanples of sujtable organic acids
the WigotRTecanoidricese i picct he enchicpid INREiqTa AYET fa9d ig not effective for
qu@[fchqo f@&fjnla@sthfbs ! lgss Mat+1[p (*)nq?u%ﬁnﬁlw Vé?fle ts continued to be
tabl e i norganic aC| I nc e phosphori’c aci Rd
somyﬂﬁambmunwmﬁ By "sulfam c acid" is neant sulfan1c

[O(ﬁgl/ ld n Igltjﬁﬁ ggtpg{ %.ﬂf ]ab VS?gtelflc eg u%@l_']oe g%qﬁ%ﬁé&wtlgglsg liquid quench fluid
in QYéiiﬁéﬁ 96 ﬁtlﬁ’ie aBrtal gﬁ/ér%}gfocﬂ—iﬁ)e%\’th@ Birdct Q]%etfchctﬁfl@ ehchRi&tially on all

is noted tAat m xtures of e above
surrﬁ@ns Df)ﬂne muamhdmrm@xgahémwbeeruémﬁpmagss lebsowsqures ms¢ digan inefficiently
resen Li on 3 The e t of utralizatign
larB oo S sty g g Kb et b B isel o the bore
alon@fWigSa dikddd qhdiRh PRiid in€dHhadlsame @sltel tRit dBhesldahe fa3¥OlswEBuent. Further,
However, sufficient acid should be used to disperse

thet apparatusca ey 8% Q@t?IatmOéSQ@&fétairwg alomgbe fedneh tyhe hﬁm that are subject to
[ n I t

RGP R A, RS 010 AR oL fRleion of

ligaidi phenayfl@l s Thbeppiseds bEho i stihecndibd ulkd caldtipreiicé @uniform liquid

1006percent total] neutralization. For exanple, in sone

queteh dHmrAs thesdesrptblogngsreh andareteaougaélaSto neutral i ze the

kect riode t inyo
(0E3PY | (RO 2PIE BOPdifbEPTDRRCL Bllrch fifindd BRERbhches use of
tangemtmbsnttocblntloﬂ of dirberquentiodunedtrestlytine deodfitend fthmogld bore, using

S to .neutralize the el ectrodeposit bIe coatin
mllSHE shPenEni & oo 5, BAE0E ol Rpetty R TS Ffsafbe and concurrent
dlsgﬁaemﬁl g6t HAdaPgsdicRRbe FRATIVRY ﬂa@ rmaﬁgéntnhp glu%%dh 68" di8¢rBution and

nmbodi ments, the total anmount of acid use o o
lntmeiuctmm iszperfrencd| i @@mdﬂrscratvablthatcqumg hﬂﬂm@éﬂlbutm within the

CaVrlfa C:flg}ds %{ur e&mﬁrﬁogiugti%éb g]g?n‘ﬂ&n Of V %%?f&g$%en6fdlrgﬁtg a substantial
pottidaiof denchl fHES iminedia.XaiHpd ﬁhe efﬂ[l&:nt ﬂir@d haywpel bmathe 8otsthearest each
used to neutralize the el ectrodepositable coating

pPoiabAhBEPIcsien e uenchAbig it the capdy. Bawg isdpswborpidydeubg control of
I t

the 1H§o&1&te qu%ﬁ@h”@@% 8? }d%?rtl‘tﬁlég ﬁﬁé%lgﬁ .%fg‘gﬁ& (ﬁﬁéreslcﬁ? ?Jé]:,uggs introduction of
an1ne mnth a polyepoxide, the tertiary am ne can be
pre-reacted with the neutralr2i-ng acid to formthe
amne salt and then the am ne salt reacted with the
pol yepoxi de to forma quaternary salt group-containing
resin. The reaction is conducted by m xi ng the am ne
salt mnth the polyepOX|de |n wat er . Typlcally, t he

. e o —p— o~y
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derived fromthe reaction of a ketim ne-containing
conpound and an epoxy groupcontaining material such as
wo bwge4daescri bed above. [0041] In addition to PERUSR08/072428
contai ning am ne salts and quaternary amoni um sal t
groups, cationic polyners containing ternary sulfonium
groups may be used in the conposition of the present

invention. Exanples of these resins and their nethod )
an gretis¢iay aodmond @reaciByidrangdetisnropartigatpdisivutipnp el quench fluid on the

bo%’ cgl%ﬁm%gt%n@en O a%él%la}, Al Ok %ints?&la?raﬁ%%&léltﬁ.faﬂs to adequately
ydrogen-cont ail ni ng, cari oni ¢ salt group- cont ai ni ng

cotiterd idisrilioni afcjuateh toidalbyueths folf lcogeth of theaneulad dayity, by permitting
ex%%%?%%&%@%ﬁ% lg{e%g&ct:%g tq%regépen%%]@ g%{réel g\gwgailsglpating rates through the
o AT Gl S 0 S S i
querchdliidehtoieichent pyits areetls) acfiydiattly, desidmell, creating discontinuous fluid

G OrEI B Bt bRt DR GRS mptiap oGy e imtr pors

arcO$d3RTon6& RPHIYI¥E fh&RA TR @IS i 6 T Y HeSiatet E@tseflirther contributing to
nmononers include nitriles such acrylonitrile and

ineffaient)pgefpymansiet Siill durther mpproyparents iwerd ekeded.hal i des such
vi nyle ¢hl arj vinylidene fluoride, and vi.n

10633 ¢, 5, EHCRLE G0 3P g Mol O RLEARAC ik Mhuent strcam by
injEatingtal qiRathied Myldemhgatihlyy, dirsed ined &d hoogaseicsmsutthsidicient inertia

acrylic acid, (neth)acréljc acid or anhydri de, o
and megsRivn depanse e icechErg tBrilognaiyamigentishy agpag the inside surface

. | incl: - :

of 39 Sl Aoy SRt ddLEuld DAtO0Tn FRRAIERN MG in the 24
patentednid)caloary listed elescaha iataincs thctqbheh fld myrectiyr mmathi effluent conduit

conmpounds such as styrene and vinyl .tol uene can .
froag% .dsn%gée IPB% oz fram 3, éﬁcrp‘@\/@}rﬁzﬂr 03 nbta SGTULFat? g}?t%felcwnt volume of
quéRBl RE@N A%s00 bohP@ePRLYNRI: had deRfon§RAtl H8Hseph@4B hase flow patterns
Functional groups such as hydroxyl and am no groups
or camppetcnd to eyiahmh edbrigitho flohepaik py Hiccvabahy o€ quinghbiide reduced to

e B PRy IRORTRL RIS DR O LR Ak suiabi

surfRie B GEMERS RS thEROXEAIEh bEMRGTIM A s qaeHS iffréduction fittings tend to be
conversion to cationic salt groups) may be

sizpgoppsortaennd it erach8owciryeq endoid thmefflupyt flpyy diyerges out of this flow
rar{gg?%& %aflit%lﬂg 'i]soa%reis in%ﬁ%i'etﬁﬁr &Jey-gfzgg I01r @r‘fc{e}(-lsﬁ'é& 9 q&void these issues,
acrylatey 3, 4-

suchp exyay < ltetexy lremiiky iftrogtibac by laat excessive volume of quench fluid to
2- (3, 4- epoxycycl ohexyl ) et hyl (net h) acryl ate, or aIL¥I .
OVRJPYiRE qu nogrHy rrnmy 28 Hﬁ?‘?r@@fl‘j‘/l, 1n%f§65@pglés.f qur,&rﬁgnl icant portion of
theO5RUPS AITRY isBRerb MRRE RR A Rahitr Qs tth Qiit%&g}y Llﬁ(ftr@ﬁ’é%ﬁ@l? MNounter the
reacting carboxyl groups on the acrylic polyner wth
highnvebpithakahyd eiflucor stcthiatoshlyidg imtustid bntaksspersion within the flow stream
pi.chl orohydri.n or. di chl orohydrin. [0044] The acryli.c .
and Pt QIO PE B 9O QUi ohal Tt GEdY UFe|t i substanial
pottioht bAHRGNREINEE Gué@hi ANd iRFNBLAML Aot Gi6intEEnSMdhdiProtecting the
~or enul sion polynerization, as known in the art, using
innsyipredsbe wadt allgsmiigatei dla turtsiland elispetpaon effpesr exicdesssandvolume of

quaZ grélé&) E%lglﬁl%‘goéjegﬁé H%B?%Vt%ﬁ%ﬁfggﬁa %\éﬁ%@?ﬁf 1%150312 ?g%lrn, this also requires
incr@iséd proyelom@GyhipfRhcEphacity. Additional acrylic polymers

whi ch are suitable for form ng the active ) )
[0l ogBlie- REEstitast demegstratat thahihe Dprsessee Ancharpayipcior durpdpeing a wall-

d i h L rade [ ta oaft i j.td.on f .

welt R ghlc A B RARD el oaRd ARkl iR’ effcioncy

in US. Patent Nos. 3,455,806 and 3,928, 157. [0045] As

stated above, the main filmf6érning pol yner can al so

be derived form a pol yurethane. Anong the

pol yur et hanes whi ch can be used are pol yneric polyols

whi ch are prepared by reacting pol yester polyols or

acrylic polyols such as those nenti oned above with a

o o o, s o . " ~3 1] R ISNA~N o g, o, .
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pol ymer can al so be derived froma polyester. Such
pol yesters can be prepared in a known manner by
weondessat i on of pol yhydric al cohol s and pol ycBeug2008/€72428
aci ds. Suitabl e polyhydric alcohols include, for
exanpl e, ethylene glycol, propylene glycol, butylene
gl ycol, 1, 6- hexerne gl ycol, neopentyl glycol,
dlethylene % ycol cherol trlnethylol ropane, and
shstcqpaggsyandrqtics| pro r}?ﬁséharb@ptgm AP SeM1{pe I@daanruaét leaves room
for il R A ORGSR E B YU BhL Pl offciency
anca(effectnfeuur inca obtth pistanalforc q@icﬂmgtaetarrai‘eyﬂng) phickad ictfluent while
aci d, ydrophthalic a trinellitic acid.
miggAINg &y '%@3% 8P REAMBERY pice CS%Pg‘gl CHEFRTIWEA above,
(0d187C 1P RFhaifR AU BB Profad e Aﬁ%@%%ﬁ GRALh A%l ethod and
where they exist or wer al esters of the aci
appanaihs that trioee ﬁ@b‘@ﬂﬂygﬁhb{@lmyd bensusedveanS@I@MECS, an efficient amount
h CIdS and/.or | cton ch, as .caprol act one
of 8%/1 a]ﬂ9%||1 g{]ﬁé[grt rgugl& ﬁafe ﬁgys d§§1§?}ﬁ O proxpie acwet wall quench
sy SQNRRAG LuSerof withe dmedcey qaéreh sy&t%ﬁﬁid/&% Palry@Hedf Sxchange system,
contain a portion of free hydroxyl Sroups (resulting
thag ﬂbmefﬁqetl\(ﬁéjeutﬁs sukeeiallydesy rmaémhcﬂ@z db#oprierradf gystems to prevent tar
he on durln e atlon f t he ste
mﬁ'% chIEua{ﬁl € ava| ]b?ble ?Oofedggr él “react| on%uenfgglg{ﬁere ulr tc? offectively
codt mmque@ela bp@Qupsiiiveyt thivuphorcparfatesd I iftesitcdeo pr0V1de an effective,
ester by reacting carboxyl groups on the pol yester
cornme ey e picHad oYl drerchofluidifHay BHALwes fess guench uid fhan is requlred by
the (EQhE% %% drin or dichlorohydrin. Alternatively, in
one erbodl nents, an acid functional polyester can be
i ncorporated into an epoxy pol yner by reaction of

SUMMORY! OB MHED INWENTHN excess of pol yepoxi de [ 0052]
Sul fonium salt groups can be introduced by

[0Hdhct i Bi preser Bpaspngrebinscont @r%eﬁ@a%rﬁlﬁfed a@Partawé for cooling 2
s R R OB G R SRR LR RS ol o B R GEE g ofuenc

cotacting, stitfabes8QRh aSumdicmai qmangh dittpss cad/ob mdunettrl&dﬂaeﬁianger lines. The

. onto the polyester bone descrlbed usi siml
inveRliYs PTBHGSé%%%ﬁdt %paﬁetusc‘@@% 3pplicatiQ e WekisowRlared, Quipzh systems and

to W&y il maﬁ&&melageﬂ% %?%st%hhr T heh a§ Qﬂiﬁ)srférslﬁl% é%@ﬁdn%@fsc(TLE's) This
am ne salt groups wh deri ved f rom pendant
invgnd¢ro mayeberiusefiul a\mhnprlgnaou psco@ary; tasdfor riaftiagnguorch systems. The
. _pendant" 1is.nmeant p and/ or, secondary .am no
im B3RP Shs, i PEE choeligBion” b e SR PR S G fifench o ot
crack&iNg@kedul dffigent @oflafithg ROSddnkable @Jr-ﬂr&@rﬁ@i Y9k ia§ may result from
ackbone, or, alternatively, is an end- roug
cra@bl@gtq hgidthydrocarhgnoiapd vkahces pas-gibrigahthaapifasds having a significant
ro 0 o h , :
aroﬁ‘(ﬁartfpa?n&hgﬁt " giartogf ?orhn%\?m%ﬁ%%ﬁﬁép 1&2}{0\106%%{5&%5 n%g{SGa tefﬁc1ency and
peifornupse aki ade rrea/lerédaatelemtm rreuby @dotidinpea prdcbssnatdr@pparatus that
pol nerlc backbone. The pendant. and/é; tern1na| am no
Segg?gfaﬁst & QRCTREQR Of H]érordenpwhnngeﬁl €YeRqhy Beid intp g annujay .quench fluid
ca\(lw and[ l&ﬁﬁ'lﬁl@lﬂé%gtvh)lldm@/ﬁh | fheR:arV?t?r ﬁ%ﬁpg@ 8{)&51:1095 6f0dlspla01ng or
R3, R4 are’the sane or
mtmdiltleg elIEt queadd ﬂeﬂcﬂnm ttubecpeﬂyi entol the effjpeesbrough Bowrwdls.

and X and Y.,can be t |fferent
0y 5 o8t PR raBalS o praesy bt 55 BRes Mg dlifpducton process
1nt§']f§|/d9cfu11@ﬂl}»aﬂlsﬂﬁct9§t%9 1n<{l% ]theA§teE§ %@ 1ht?ocﬁ1@ﬁiguﬂ1‘ét\kf&nwall forming
structures (V) Is meant al kyl
hqmddq@neh ikypid indy ¢he @nmlﬂara@ytty |t]@at ar¢ hﬁ@\aubcrallmramt@eﬂom the steps of

1nt%21§8%§ etn {1‘1%62%9 &%1(9 %rg[ %e%osg VﬁfﬁHend‘. r%alf%LT 1rnggﬁc’[10n provﬁes method
het er oaons, for exanple non=¢ar bon, non-hydrogen
atons such as one or nore oxygen, nitrogen or sul fur
atons. [0055] The pendant and/or termi nal am no groups
represented by structures (V) and (VI) above can be
derlved fron1a conpound selected fron1the group

o s R o o o e
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partially bl ocked aliphatic polyisocyanate curing
agent to formurea groups or |inkages during the
w@ eopngseLact i on. [0058] It shoul d be under st opdr/UkzDg/072428
in sone enbodi nents, the active hydrogens associ at ed
with the main filmform ng polyner include any active
hydr ogens which are reactive with isocyanates at
tenperatures sufficient to cure the el ectrodepositable
ang gagainh o cFpisilY isA efecHrelyi pigldy aiveifoEs diflui¢ aenchyfilm without
reqﬁ]l M"hﬂﬁe%ﬁaﬁ"e e]giFesQ edfq%é&(? Zlugn%ff ﬂlﬁg qa)sF 23 a-lr-gc? ﬁ&y Olzﬁ r art. The
ogens typically are derive from reacti 1
1ns@nmqoprocasr$d¢nd| apptayate gros@dzond aﬁy:lemmmd effenn{feu d1er.1g>d and means for
gr.oups such as hydr oxyl ry am no,
dlf%%ﬁfemé%%%élﬁ%i Bieneh @“ﬁf é%%ﬁ%fabf shbesitl nchpry @&%ﬁn dndirect heat
exﬁﬁﬁ%ér? c‘ﬁfastahf’LE%ﬂ nfo zbﬁﬁiéé% @ﬁ'chaﬁt%ng efhiy %g?cfeﬁsoﬁ‘ enabled at lecast in
ydroxyl groups conprising phenolic Rydro gr oups.
part ndm)me b pdésercet ©f ameammilar tavity ftba—tnnm@yptﬂuyindty has controlled

an actj.ve hydrogen content of qU| alents o
coRunatio st aR Eoor i o orsriset g | GE CAfeg iipdh bore.  The
inRARdbrReedsSs fhfteer hbled it [E‘aﬁtanpaﬂgbﬁﬂie)&ﬁ@tho@ d$ ifbduction of liquid
active hydrogen content of < 4 mlliequival ents of

quenshifiped Byl thsymmulss caghvand ot invetive n’fmqsms stillfugthert eiabled at least in

odipent s, .the.main filmfor a
par% r&ble \%/loe hﬁ )}) Gor\gm%n] OE 4 ?ré%l%erarlgﬁannﬁg h[E)lg P to crealge the 2Bntrolled hydraulic

res@NRE Nigdtivedh @ﬁe \Gahwes caVit @Rd WiE eeﬂﬂaéntt &nlougn bbe that facilitates a
precedi ng sentences, inclusive of the recited val ues
momentagy éﬁﬁn‘[g)n sl gléﬁ;é)ug%gg IqH@Wth uid pad fhi¢, pressure w1th1n the annular

cailyn%%(%%mng@ﬂgodl%ﬁgeﬁ]ﬁﬁf?ggﬁﬁv id/ ﬁhﬁyo%cpﬂl%nefﬁ%ﬁtqﬁtough bore, in a

ents of active
coftymivogprocgsr gram of resin solids. [0059] The extent
of cationic salt gro er |on shoul d be .such that
(06 M dspet ta o Bipnaneiid Shrft BIGERSS (" GooHPH KSR effluent from a

hy@bB&boh PROBA isefﬁﬁl%ce Qh@]%t@pés‘é‘ cgﬂnﬁﬁﬁﬁg'@f‘ nﬁfodhg'l‘ﬁg the gélseous effluent
electrodep03|tab e coating conposition W

intd sit @lolieg dosget, shopdoling qopdwit comerisihgt (1)j@te$nn¢owa$1eﬁot Icentactlng the

offispbduapet fall ARURRECT bt Snlste REE BF et PP aPaRIY Soncuit, the inner

wafldhd|0dihg aPRAMREL Bperdih@blohf Gnedd&@ &Ti$ & owitesSivall BRtefdatictic inner wall
will electrodeposit on a cathode en an el ectrical

ang sbstnfially Peaxsaltto thy Baeielh (b andyentsly snrwdareeyiey external to the
1nneP%'I . aﬁl(a {n@luﬁ{ﬁ% a%q&%{) g%o?tllosffgfi t?lhegdg?ltegg\ngPQﬂle Llﬁhl{f% éa@itg fluidly and
rerﬁcbt@l@t dfdhd@@@ds itd alid pen:rnakt Bgetﬁﬂg'[ptthsmhh@lﬁr ohvityhextpmele I’stlrroundlng a

i.nventiqon conpris I'liequival ents of cation

pedgeter @f g@pln%rwebl], é}pﬁ 6nnu,l&gsqaﬁltg Higylng ptyleptt pgrortion of the outer wall;
Oy P

TSP R o) DAL L L 09, R OB s o

pepheresr perswdtérdsf.thd mnsiowell,ehdpetipherd sl;laﬂnhbﬂuldly connecting the annular

illigquival ents of.catjonig sal.t r )
oy B Py armairga o R e pptmeith ot B Ginet WAl digintroducing a
liq{,%tciﬁ%ﬁcfh Ay tl%ﬂ?d Aabhianuehchvdhid %ﬁmduml&hp&@faﬁ &ﬁﬁny elo the cavity,
I n he prece I Ng sent ences, | ncl usi ve of the rec:lte

subsgdntiedy aloog th ﬁrsp mgﬂlmmfgbmu‘@mﬂ; whbetey thehmtroduced liquid quench

rufl G} BRGD5: 7 RSB SERP R ARR SO BFRApC Bt cavit

thr@ﬁ hefchi@il b ﬁl@|peﬁﬁlete{r%?6ﬂ1hg MU’ngChVﬁfannélrﬂoi)@ﬁﬁh and (d) passing the
odinments, the main filmformng pol ymer pi cal |
hqu@ q}@ﬁ@hs ifuch fromm e rigrisnaseimensning it ghe meéc\@?(lafor \/dest@wlon of the
f n

qugn(&?(hr}lé!ri 'allogltgnhag r%ga%f')? %QEIYB% ('gsﬁa g%tﬁmi;gm 1'11{5%}2 \Exgﬁ % Iélgluench fluid film,
nDIecuIar m5|ght of < 15,000. In certain enbodlnents
the average nol ecul ar wei ght -8f the main filnformng
pol ynmer ranges between any conbi nati on of val ues,
whi ch were recited in the precedi ng sentences,
inclusive of the recited values. For exanple, in sone
enbodinents, the aver age nDIecuIar wei ght of the naln

Y e~ 2 AN NN
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the polyners described in U S. Pat. Nos. 6,1 65,338
and 4,543,376, which are incorporated herein by
w0 efoenewsde. I n certain enbodi ments, the main PCT/US2008/072428
filmform ng polyners can be selected from hydroxy
gr oup- cont ai ni ng pol ynmers including, wthout
[imtation, the reaction products of: (i) bisphenol A
and ethylene oxide, (ii) bisphenol A and propyl ene
whylg cacurgently passigp bh grscrua s 1ysar plongyth erb@rwf dlee gorlimgr conduit to
Ig es, and/or (iv) bisphenol A
pmz;ﬁglg E?g‘gﬁ‘g%& Jﬁgi’r@c%ﬂ’ﬁ e| ther. In other
[0026b 0di Inredariosher tehébotmnant,f thk i antion rigrtipe| qomgrsec dre ep of cooling the

am ne_salt. gr nt ai ni ng pol ymers incl udj
gasgeph siftuens ‘?ﬁq?%itl olﬁltlai aéwaﬁﬂ“& il aﬁtﬁq £3EAUY %tlélé‘tﬂiltdﬁ passed along the

boﬁrﬁﬂu&t:@ve‘ﬂfn Rﬂé ¥ Qd(' g&%u@@ﬁhﬁﬁﬂ ﬁ%ﬁﬁcto rInScﬁféoé?%deent the channel

am nes such as t descri be
mag, @mda&gph@g%é,ro@gé a Brody o3& tions, 847, @ﬁlgnu(arsty dr discontinuously,

Of &y BB TiEaor Rt (Rt Pous h LBt AR The HEERdTical design, the
ch#hinet hud ¥ ﬁ*&lde%detdﬁls)ébﬁtﬁlﬁlohﬁl athnes dbkehbdHaRal support members

di et hyl am ne, dineth % am ne, other di alkyl am nes,
intexminim 2phe pyHeraise triefatsible @ﬂﬂtlneouSomat@r@m:ﬁ thatchegms! opening. It is most
prefehrferdent%f?ts thg1 rcge%lbnlé% 8xt|ten2c? i ?ée%&pﬁ%raﬂg 6Co%ﬂt al(}{tl "W cumference of

thd @Qd&l&ﬂﬁb@lﬁéﬂrt ﬁlgagﬁﬁtmuo'ﬁb ehaxﬁlepman@tvell @)ﬁﬂleb@ofmlg b()hdult It is also
ed as descri bed |n the aforenentioned U S

prqf@fabls tb@4t 2PYTORNG FRnY %row&mre cadnsuhstagtalty allrwar when viewed in
K i he pol ymer backbone such as

Cmgéeg%fl?g gﬁ% tﬁ%@'gﬁg 0. 3,947, 338. Al so,

[002 - Cdmlmnémt embmtm&lnt ltba‘lmvalsticdeiﬂcmﬂbretﬂleistepmffqueﬁ%&ﬁng the gaseous
: 134, 866 and DE- 405 can sed

cfihiat Fiitg ghe eﬁte@wﬁ%qed”@ei}n Bh&H! GRs iy aidsrpiad exterior to the

inr@F Q4A-2%8 HoVnSia8h Bphlb@ﬁﬁéter gﬂéﬁlﬁé RAThY t@x@ﬂ?l'ﬂ boid BAkHe liquid quench

gr oup- cont ai ni ng polymers can also be
flukk dnpl resfeutd embsdmpol, yhﬁecrogllag eortdmdsferthml compals@ & logatrexhange fluid

jeckth € i oin o R PC AR i b Dl pma side ofte
innl¥P Svall3 a8 Zhelfabket Tothris4H he@nNek charf¥@ luid Gdlet aIEP( @mphte&change fluid

of other cationic polymers are ternary sul fonium salt

oudetdeiptleid wiranlationthpighies cket@neilas.er nary phosphoni um
[O(ﬁah t- %&&g@ﬁ& Eé) %'nle] 'f%g@%%ﬁeogﬁtgé gﬁ%:é@&é?@g Sq%egai%ﬁr éaggochs effluent

mlkm&pecxeccweteyt fra%nstbe choling Jondwit ROt Yot it vm::mberammethat is below
via transesterjfication such as descri bed |n Eur opean

thegsy peink ofdhe Ridluchiztisame £pohag 95 geenchipepy be dirciediyveeither a direct
f:
au GRS AR GBS AL HES8E |AUEI @S i wall process
wn[hO@(ﬁiﬁ]ectAquembhitpe@beabdwe alsonscaddi toi povido thhevat@)l wel, mnd/or with an
. filmformn 0 t he sin bl end
mC{trgﬁtp]}qag g§ch(a8¥g O%mgl ey él?ﬂ% 1y é?@é???lﬁ%g}”}tﬂ th%lmvegtlve wetted wall
procB&C tth Mo thbi RpE@AGE iMRNfiSNRlc]ABRL pRIcOUISy coMBB gBSous effluent from
active hydrogen groups, on the main filmformng
a hydtogatbon thoéysawfurm@ea@Gemg & wicked warblyligyist ﬁbredhe\mdﬁesswempﬂsmg (a)
i nvent i i n¢c

infGERE Y BFERI lutd Sl drue Rt oA R the Bt iShangpr comprising:

(i) bR OB} wall foi l:dntzh@mg e Slendthenader vt ddfifidd HBore extending a length
exanpl es of urethane curlna agents include the
B

of ﬂ}fo%ﬁ%ltlg cgnrdyif, they pngrivib-ieglpéia g 4t Reringsist orsAingraderg the bore; (i) an
t
out&% n'vx)_a lias%b tlgrﬁgd:ﬂgr&tdﬁﬁfgtsoctgg ?ﬂne?t%\%‘g 192 H))Sgﬁlg 51}1 gﬁglttlar cavity external
that can be utilized to formthe urethane curing
agent, include, without |imt8tion, propylene
carbonate, ethyl ene carbonate, butylene carbonate, or
conmbi nations thereof. Non-limting exanpl es of
suitabl e acyclic carbonates that can be utilized to
forn1the urethane |nclude mnthout Ilnttatlon

L, T . -, T . L, N T 1
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1, 6- hexanet hyl ene dii socyanate, isophorone

di i socyanate and 4, 4' - net hyl ene-bi s- (cycl ohexyl
W0 s@epetead e), aromatic diisocyanates such as PCT/US2008/072428

p- phenyl ene dii socyanat e,

di phenyl net hane- 4, 4' -di i socyanate and 2, 4- or

2, 6-tol uene diisocyanate, hlgher pol yi socyanat es such

as triphen Inethane 4,4'  4"-triisocyanate,

to theanuger gy Bigenpplar §@’éSYeﬂPe\@1éf aaﬁderp@qeﬁ'n@mnw%@ the perimeter opening,

f

the ot R RV ERGHRL S unBA] the B! Sl nafliar gayiny ipeluding ot last
a first polntdar df the onwet edlli hatl (it hepdipheras chanmehettendanpdarbingh e perimeter

functlon mat eri al.s. of these i socyanates, nay, al so be
of theilppey g Hlet% @?x COIRGEHRS BH ANNH -y kY ﬁlildn@w perimeter opening,

aloﬁ%@%eﬁﬁn&& Sthd ﬁ{ﬁlmewail Ctﬁ@ QflaﬁmEmEluﬁﬁ% a@ﬁthl& PIMH%E AFHR outer wall,
formthe urethane include, wthout limtatio
(b)metthdnahg  etlivarblquempho ﬂanb Ithrougloplr d:lgaldo kuerstt Bwdl introduction port

tan%ls%&illy 1e{9QF%B%Vét%2%pgﬁggég2%$§£ ﬁ]a?ir%tlﬂoﬁté er%quﬁe 81tlt%1tr wall, whereby the
int@dALRE GRALRITRINAIP ﬁ{eym&?  (c§ @ﬁssﬁ{y t‘he agtdduicéd HQhMRESsh fluid from
and/ or hydr oxy gkou -cont al ni ng | ymers include

thej aymeea eayiés thagughethie Célgmtﬂl @tcmgda plse@ﬁylaﬂ@w @@th havieg e djrgt directional
cor?lﬁo na%glglt }psh% Istglg%:ay aglge aont e \%1%(2@0\%0?2 egh t ﬂao t%rough the bore and

angibéry disReiyad) adoehpoHént f’tﬁatalg endialifpynviagd drdnllthey o&tbﬂ aiB doward the inner
o%ﬁlsocyanate Wi t h substantlall¥ no free isocyanat
Wag} 8

@@ssu@gt tquﬁ%h fhad Ié:r&nt thg|ghs Ik Blodhe HRgT W@Hé@%@!strlbutlon of the
P
e ERHEToREE KRN, 03508 BESh ot S St i i
whale @n‘md*urmnﬁp k)yssmgdhagaﬁeeus difluecaraongahe bous df| h]]&f @oling kconduit; and (e)
. . SOITe, dlnen S, an te are utilized, although
A b N Jolg seée@f&ﬁatfﬁgg gl g 10 @ quench
anMA€Ibdti el ACEURACIPExdhing? @@denﬁfd' OReaickbhange fluid Jacket exterior to the
di i socyanates. [ 0070] |socyanate prepolyners, fo
qu@)carmb@ngmefabc it hent odelenge ﬂﬂldpmlgtt seoyanagdke m:at laxchange fluid in

co%g%p\gﬁlz aﬁ :Jegcvﬁn?oﬁ 1 S| &?{I@l? Iq(ljlelgc(hy glpgqlhgné]eﬂ cth‘tg | mit Hé/alt %lxchange jacket may
indhRlcYiaeRI tBAR6HOEEudhtadondaiuth a®kSa @H@Qﬁh@@ Wypeh@ftxchanger. In
rati o greater than one) can al so be used. A m xture of

anethesh emppéistchantic 4stap -of flisplagiagathe ligrdd polepeketfhyd digther comprises
I 0

o BRI RSP BEBNSES ol PRE g Bl Rl e b

ﬂobvhﬁtl’p@ddjdnﬁ@ ﬁ}@aﬁ&t’@l procthieughecsfrthe gpash tatlaagaaabd. ng

qnposi ti gn of present invention prOV|ded that . the
W‘Bébnt ki still a%‘ﬁh?fc&spﬁ@t e IBEPTIONy MAHSE rareR élga%ldult apparatus for
[ F X
corgfl}llg%{h &t %%gﬁg?g;m?c;egf %gfélg ah Q %rgﬁl :}F}]Qt isy ?%rﬁlﬁ Pl Rting gaseous
effivenh ﬁmmi 2 letdnagachan pym)bamomrnacso phreo pgdhngl cofdolt, apparatus creating a
but angl , 2-eth | hexano X han
weﬂg«iwaﬁwg& ratué,_ ?g](dhtb? ﬁ%gLi d%/gyé 1ﬁmratusnco§1&ﬁnc§mﬁ (1) an inner wall
forcdb‘ﬁta‘éﬂﬁg( ﬁ{boéas%lﬁrﬁ'fhu&ﬁrtlﬁb nl%er wWiBt Mnﬁl{geé‘%brec@&@dﬂ@ a length of the
et hyl ené glycol nonobutyl ether, diethylene glycol
coqigmmyit,ethhennerewﬁy ltr@hgin@ 9q3@t1m¢tﬁm mpenmglaéqﬂgeﬁhe bore; (ii) an outer

col er nblnat
wefiRRETIS 1GY5T AP BRI K BB T ARG B B obscantaty
anmma«emitp BxtctrAe tdthe Giki R § aH IR A tin 1 dTRE kSREstANDIEEN GMHE outer wall, the
3-glycols and/or 1,2-glycols. In one enbodi nent_ of

anmﬁ@r ety dhidly rpdriemelely CorIcBicd dRithy DEGBRIET OpRFBIE, SBe annular cavity
ext%%eda}? fygp{llrgdéﬂ%c?r p,%lg%ﬁ%{e%)l{ Z)’f tﬁqy an‘é]ﬂl)vlag1 fglg%nﬁ{llaggge\ﬁ'iy cltuaglg at least a

sel ected fromat | east one of 1, 2- propanedlm

1, 3- but anedi ol , 1, 2- but anediol9 '1 2- pent anedi ol ,

ti met hyl pent ene dIO| and/or 1, 2- hexanedlol [0073]

O her suitable blocking agents include oxi nes such as

met hyl ethyl ketoxime, acetone oxime and cycl ohexanone

OXInE and Iactans such as epS|Ion caprolactan1 [0074]

T | o o o o . oy
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epoxy al kane, such as 1, 2-epoxy butane, ethylene
oxi de, or propyl ene oxide. The pol yester curing agent
W@ poop/o¢saBd conpri se an anhydri de. Anot her suit abtBUS2008/072428
pol yester conprises a | ower 2-hydroxy-akylterm nated
pol y- al kyl enegl ycol terephthalate. [0076] In sone
enbodi ments, the polyester conprises at |east one
ester group per mol ecule in which the carbon atom

firgh apostecsnel the optse wadls Evi fipetiPkryelr drynel feyiengingraseund a perimeter of the
1nn%¥ %a‘ﬂxﬂlle ?érg%@fal ? nel 'r%v?&in Lé' L gh@ ﬂoc‘w ﬁl 'hha u1d1 connects the
tetrafunc na yes fer pr pared fro -ester
anuldrecavixgt aitle tis eepm)‘telg} donne@ad perigeter Iopeﬂuhg tailcmg the perimeter of the
. anhydrid nd . pr.opyl ene_gl ycol (nolar ratio 2:1
inneh @iy é%fgf‘i%r?gh‘i%i e i Hgf@uml%pqﬂ J0riHHR u%la& gisdiquid quench
ﬂuﬁngéhﬁga&hﬂgugy ester of branched nonocarboxylic
aci In 'sone enbodi nents, where the active
[002ddr ngﬁlﬂh@g rthalcmlmg qoadilih nqun)mp;ss ag andioei beag @kchange fluid jacket

er c rin ent is supstantial .
forfqp %bt}m%‘ﬂ}edl%&r%cﬁ %ﬁ%}re&g e u1 Hlec%lllaécé @H{% eth%eﬁlﬁlo.ﬁde of the inner
wah%the Sadnet @ﬁﬁpr@hﬂgyanf ih8@c@hedGkehanks fIRER et Eh@d/éuﬂﬂldirgéifheat exchange

an 0.2 nmeq/g acid. For aqueous systens, for exanple
flupoutdett hdde canprestas: Begabs mged @sat iphighaconirsendarpner tertiary quench
eXC%hégble pol yester curing agents can include
nhon=aci di ¢ polyesters prepared from a pol ycarboxylic
aci d anhydri de, one or nore glycols, alcohols, glyco
BRIDFODESCRIPTION GP THE DRAWINEGGoepoxi des. [ 0079]
Sultable ol'ycarboxyl1c anhydrides can includ

(0025t ar HIGHRE Lagh aeraperyiare divasm dlishatng fsu@mfwd@d bank of indirect heat

drlde hi hal h rd t
ex G Hc b B PPl U e SRR AP Fratysis eraking,
ac@iﬂdtmgltd@ieaexraﬁiptwd)ﬂmexpﬁyaﬁmrehﬁah C anhydr| de,
3',4,4' - benzophengnet etracarboxylic di.anhydri de,

[0031% pyFIOHRE 2 152 aimriiipdy [amgitudinad Grpasssegtiom Ah g ptérdswall, indirect
o5t d 004, 4400 & BLCENIUI08 B,
be bsadatzltlpﬁatmdlrecaqlmmh xchangarbahk pABIGGREM. nat ur e.

03 G dBGUE by bireeoRALE SRR AR °X'r%sveoaffﬁ£+JRE 2 a

sedildn 3&4 cohol groups per nol ecul e which can be reacted
wi th carboxylic acid or anhydride functions bel ow the
tenperature of 1500C. [ 0081] Suitabl e nono-epoxi des can
DETMILEB DESCRIRTION 08 THE IKVENIHEN nonocar boxyl i c
Furt her, al kyl ene .oxi des, suc as et hyl ene
0B8] o B Birvgy et paw iyt BRCESY SarED o Gyl e sascous
effiRRt dtRGHUES f@ﬁr&’éﬁi&'ﬁr&?ﬂy %e%@t%r ahyis %1t1%ﬁg1g heat exchanger fouling
pol yet hyl ene gl'ycol s, propyl ene glyc
ancp@blyrpttmgyheeheechw@mé reaned T hachelﬁéﬁéthmt mapbet furtber wHcessed for

serpitiRe il BV Pt SE o 1S By TOARI G, TR UReo B e sromatic

proédfu€s  Thiclihvakilve tvde@-w%[l%@hh% mll(eﬁb%hg)%rb&bsg Ip¥esii b |a novel process and
esters of branched nonocarboxylic acids in a nola

appagstny fgfintreductios of avet-wall fprmigg diqpisiquangh furrkontp dlh%f:fﬂalﬁnt through
taly
bo Z&%}%{/%Jrga% dt g&dﬁ% 18'aY Bce%yfxﬂ lﬁ% E}%e gP%{a% %w Thner wall of the
quéati dxichangget yr cbcﬂlﬂgectdnldtnt Ccwiathbytdmddsrabandidpersi@gaixecks liquid quench
ith &@ ar equi valents of a noalcohol such as 2-
flug A Reeditnt steoB 3 Arpest Rat¢ %ﬂy they iy ¢RIV PERGess provides a step of
1ntﬁ)'atl¥1qg e h(quild ﬁﬁéﬂchcﬂ’tﬂd Bi&td Qﬁ?‘%hﬁlﬂaﬂ‘ 'cévgifly W Erﬁlﬁn?[l %6 Oa!s to achieve
or a ¢lycol et her as ethyl ene glyc
unifomo distridutien loéthd ﬂuai gboluather atcumfetnd: @. the tefilient ]Izone The annular
after which the product is allowed to react with 2
mol es of glycidyl esters of btlanched nonocarboxylic
acids. Furthernore, the polycarboxylic acid anhydri de
i.e., those containing two or three carboxyl functions
per nol ecule) or a mxture of polycarboxylic acid
anhydrldes can be reacted S|nultaneously mnth a

o A ~ o o o
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the amount of main filmform ng pol yner can range
bet ween any conbi nati on of val ues, which were recited

WO poobloesept ecedi ng sentences, inclusive of the PEDUSHOS/072428
val ues. For exanple, the polyisocyanate curing agents
can be utilized in conjunction with the cationic main
filmformng polyners in an amunt ranting from20%to

50% by wei ght based on the total weight of the resin
ca@bﬂ lﬁd‘é’d@ﬂll%\b’ reﬁteéfte?iofaéfpléshstdr@wcaléx BeEregabBinr remoksiem, but still in

&%‘[{E%t?on (fvlﬂtﬁ th¥ ek n?gfﬁgl&ght E&Ie Cﬁgfepa@oly%ﬁedhélﬁdtdﬁgnch fluid is
trocoati ng COTT'pOS lon IsTthe curing agent
1ntﬂ1€liicet‘d red the ddnflar Ratity Nath an 924l 3nerghi thht filitates complete and
jncorporated herein hy reference. [0088] S i
unii FBRtsat AL OISR P BB Rl sbout the
n
pel%ﬂlelﬁ?fgg ?{%r %fgl‘ilgtgct;l}%de %ﬁ lg’)gi @g&&{ﬁﬁ%t%ﬁ%ét %ghlzﬁ\;engﬂpgratus and method
conrgiyrthé |11]qmdf quancih dglupd frpmethe a[rmﬁBtg]cavlty ccetlteaefﬂuent through bore via a

enbodl S ortiaon of . ur|n ent
coggm CATPy st £ secrRGhens AP Rt fr i lsoTogme o resistance
to ﬂhmeexﬁﬁ@qﬂinmm ganuld¥ecab iy faf e Mairt$inNAe fEMBIEH b¥ the annular
bound to the main flln}fornlng pol ymer and is added as

Ca\aW absientiaty ful of me@keﬂmd@@é pokitandtel e caurlb mgssuﬂzed around the full

i tian nd coponent rin
cours Fne) annylag %a\él yé]éespec ing of OIJ'HE)Sre] }gl%?%lr ggl#éergea ch and gradients due to

ﬂumomaem@e STlRer¢byg @i foera Mpa Sohireliled RipgIvest queash eﬂ)ud Whihebduced at a
can have one or nore a_water dlsper3|m

pe%pgeﬁgpenl%@ thg 6fﬂl@ﬁhﬁ1r?ﬂghd@d‘? wﬁ‘]ﬁe%lffg.‘d% lyjew energy level as to avoid
SR, S S0b T, O 3R LTRSS By o o i
shdaherwather ddpspensi Ahe lppilid mpendf fhuhie cay ithwh efflviaitly @ah uniformly
ei.t her. be the sane or different fromth i n
disfriguss figrhitigPEEPS e PPTANS: R R A MBPL R e fgpRtthrough bore,
proRRATRO Sh (FRE WS efficidht, Ligfodh] JidnMteRint ! §h8BW RBVOPrdcBS and apparatus
conventional fype conprising pigments of, for exanple,
majyr lmveoapiptiesbilityt wdhtsubmmtﬂllanmye gufzmhtmncetss db¥, utdoga$ an introduced

augt Ry R D O Roue b Y oy TSRSt ey direc

quétthOfTitihig) )6@' 4 avetandl tsb@nbadyeand /o myefﬂdﬁgttﬁﬁéﬁtsexchmﬁge quench
pi gnent conposition can conprise effect pignents such

@@ng%yt not limted to, electroconductive and/or photo
[O@Biom GniRL IR se %[%ﬂgd pél%ﬁ@@ént& %Q;ﬁ% 1%ft10§ he?c e b We,i-ﬁht' Unless
I spersion i s usua & a pg 0- Pes
othedtis® . stdted, tzh&eihfealeé it6ea @bnipbend rdﬂecnirmment\/\h&[udlah gme nompound or
is e oned t he gnent-to-resin ratio is usual
COMPPIHING bY Héelf AR g\/@ll&ﬁ 1135%?1n@t1@2w1th othey comppountly or gerﬁgqnents such as
t u
S BN SO SOOI A e o
is ga&edasom liseiodj hitpporf preé&lahlesvﬂluezksanc{ (llﬁz@&‘l] prefeeatfle matuea,nﬁlns is to be

econ 0 ts.of the electr ition bath_.ar
un. rgtB(é g% r@ggcéﬂ}z] éi,lSCIOﬁlIlg g%g%g %ﬁq A BHT of an upper preferred
vala® R h%r%@ﬁe@@ﬁue WSHAdIbY o fGARHRS ?dﬂ@gs 28 lsyemitslylddsclosed.
formthe el ectrodeposition bath. Usef ul coaIeSC|ng
[00361 venxemiiaty dudrdserbeseddyirolysine feftd@tvpksndépbs ma|yorhave particular
ude hydr ocar
ool ReBbl dobdRe, 8 e B intr Do Dty NRPERE " or more tiquia
hy@abatoireedstbdle ao@l escinmaghmel,vens soilsickerdenadl coaghs., oil, diesel,
pol yol s and ketones. Specific coaIeSC|ng sol vent s
hyqirﬁeqaelépée,u Kisgherdsanseh liguidandptillae, dicayy gak aitosteam cracked gas oil and
h X n p
reshﬁx%? ?1‘1189 hcerHErfJD %@efﬁ&[&@ %ﬁ%@gﬁéﬁv gm}ﬁt#g%e@% YhERS pipestill
ethers of ethyl ene glycol In certain enbodi nents, the
anount of coal escing sol vent-ised in the
el ectrodeposition bath is 0.01% wei ght based on the
total weight of the aqueous nediumused to nake the
el ectrodeposition bath. In other enbodinents, the
anDunt of coaIeSC|ng solvent used |n the

o ey o o " N NA 7 I 1 T
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vehicl e before the resin blend and/or the grind
vehicle is dispersed in an aqueous nedium |n other
wowrde4seshe additive can be added to the resi np@I/Es1908/072428
and/or to the grind vehicle prior to the formation of
the el ectrodeposition bath. The preparation of such an
additive wll be discussed in greater detail in the
Exanpl es section bel ow. [0093] In certain enbodi nents,
strogeei ¥iclpdingnbattonss, Agpednerovicsia widserhoaessisamp drm refinerics, vacuum
[
gascﬁzst (l:(g}g lsﬁlgﬁ%)\ggi 181 Q‘ré]helé? grrégw %\fi‘&%sg P%%?P%Iﬁ%f&fdﬁg Uty l%favy residue and
furBier tapesesBaiotntict paotiallate arpotinds i ncl ude, wit hout

limta a_nonogl yci dyl conpoupd such as phenol
(0431, d%ith%tghethe @V@tth‘gﬂ RESEGS g}aycg%leﬂse ttReflucngl i sffluent stream
ghyc i RSont [
eREHEd by Chfidlan Gl any ST REP AR O Rk, irctlarly suitable
hydroearpore Sedstotlnvienluilo rﬁeelds tymeably Jow aigerd final ttwilirtpepeistsinm temperature

bl end and/or the qgrjnd vehicle as part an .adm
rangg Oreoﬂp(eﬁ%e%b%g !’%r. T CGuBATAPrRECTARY éwnaﬁm |1§h‘§¢ or higher.
Paﬁfe{fﬁﬂ 1cal|féed\§"nlla{y ReaP Hgﬁg h?ﬁﬁ)@alth% thabre %Q\lelcthan hﬁht naphtha

guanl as wel as the I onal conponent are
or feeds thav ba\w 4 h:lemvfalyriug]n eraatigreontent thusHeadmd to substantlal tar precursor

vicb e RRRC B 1 Bl iy By i DBRfBkE m about 90°C o

abdtﬁSGS@@@'(%htyabduﬂ 2@@“’1’3‘[0953&1@'1 ’sa herogfgihdut 2084C to about 510°C
onponent is an "am ne package IS added to the

(fr®resabnu1b14@(}%’ﬂ tarﬂﬂ),b@fr 9INKE). ng hg dempmtulrfe of s gaseehshedfla¢m, at the outlet

frogS ReytielSiit FECr CabPBaY gl ea. M apar o riagb8&30°C and

theSIRCANRA ProATENE Pt TR LR PRBE d%ﬁn% ttl?ef faEM (8 tBRPeraRirc at which
conbi nations thereof. [0095] "I n other enbodi nents, the

coratst:dtatt%cﬁtapr%igmsb\ﬁélmn tl@fatrfﬂtumtlstrd@ma sul fide or a
tion of an,a e_and a.$
0GR ooftl' B AP AT el Raf et dvoredempe the cntir
discIdv@alolf ONS i Pagdnt Bablidatibn Aloe 20010007169 ad. t o, hydr OXy
functional sul fides, such as thiodiethanol. [0096]

I n
[0(1:361 t ai Theahibwal myarton nagacubarhi telasidp adeheshBndirectly and/or indirectly
I
RRle B BaRbOrLmp Uit dtd: P S MO SHGSh AermpackibRily unt, proforably
a Stﬁaﬁﬁﬁacﬁ{ﬁg umik, N8/ acazetbajmhlésquem:h appaitug atAroaeniphet @obdling method
[.O 9{9 I n. somre enbodi nent s ﬁ car bamat e. funct i onal .
typ@?"g‘él OFIgméeSr REnE dhy 8%4“%‘@ &t g‘iﬂﬁﬂz%ﬂﬁ ey pogling unit, such as a
prlﬁﬁﬁb&wﬁ%ﬁ FittfHeGd? afi‘%gycqtlah rcflfi‘e[t RRBALIEzesTHAE @R &t exchange (primary
pol'yam nes that can be utiTized to formthe carbanmate
TLEpcWhidh rewaivetsoheat Friom thatafﬂmnt,dcvowﬂlhgltbm efftuentatoi enéc;sured temperature,

I propyl ene triam ne, examet h Ienetrlam
Su“iq‘s 8 ng%o AROVSi His ﬁeénpeﬁat“ft?u §Qﬁ¥>iﬁ@§ %fﬁlé?&ﬂ“aﬁ’ﬂ?] Ouhng are incipient.
Al?éVdaYilv@? ethd ipifi ane qu&tchsp%&gyﬁhﬁyﬂclﬁehﬁt ﬁﬂz@n@teamm wall process and
hexanme yI ene triamne, trisam noethylam ne, or
OP@@wtitfnatcp@chtmewébfa ditast edrquandh iajastien Fisings Wltehféw the majority of

BN 5P ERREL 3650 A RAH RSP TR g rvens

cokhhagiiutingncl ude, wit hout I imtation, ethylene

car bonat e, praopylene carbonate, butyl ene carbonate, qr

[003d)+ urds apiisetion forthouepntrye REFRSS @B GNOneaef ghe gapeous cffluent in the
priBffl, AR iy RN s COTEL S BT, AL BANE AR o below ihe
effa@nbdavapest,vinid ahiayadleo hiiSzeestcomlaihendioecadirn quaahaqgfanler cool the

effﬁ{eg‘aggllp%vaq}? Eé"ﬁx{elaq ee\@hé]%lfatlo :Tg:ﬂngerﬁth%gl a 113?8%&1%:?3nexchangers such as

conprises a primary am ne and a secondary amne. In
some enbodi ments, at |least a bortion of the prinary
am ne of the polyamne is reacted with a cyclic
carbonate to forma carbanate.[0099] In sone

enbodi nents, the cyclic guanidine is the only
conponent of the adntxture that reacts with the

Y a1 o " LY T L
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and water dispersible by neutralizing at |east a
portion of the am nes that are bonded to the pol yner
wowab/ose3aci d (i.e., the cyclic guani di nes ar ePCDUS2008/072428
neutralized). In yet other enbodi nents, the polyner is
rendered cationic and water dispersible by
neutralizing at |least a portion of the cyclic
uani dines and at | east a portion of the am nes, each

dowjleipice fubgria-tibméng ek tenehgperipnslicl] wid Fbgrexghangers, fan-cooled, or
e
othl[eg gl:ehﬁ%%tohr%ﬁt cﬁ&@% g;y ﬁ% 191%]6{& 1? &ﬁk@eﬁ?&@hﬁ%@pﬁh?&ﬁmﬁg A primary
hea&le&chamgdemay; fcﬁkdxempta:atcocbigthe@lmss ttr@m (romwmpc&stut&between about
action product of the C¥C|IC guani di ne_an

34@ é?o%%ﬁ%ﬁ% 659%C &yteeF @% daP i 9ichjag @églarﬁitoec da% F).susing saturated
boff PPk AE: LAPEKARE! fr iR A SRR, RO AARMAY abrepusss from about

42MB@ (600t Bid) S0 tabauit 13O0 kieagr (R00GPsiQy Of othbeampichtians, the primary
Snldlne i.nto the curlngcaggnt creates . a bl ocked
quellehipry ReatEactediby 4 direst ARTNCRSIERS N GoBHINEHen %{HB 2 veedtel gpll produced
ac@h Jig% tﬂeolglre&%t fichfich #3€0bes Ad? %u%éf&dtiaﬁ Giand 'nﬁﬁrebtsheat exchange.
re eased fromthe curing agent I'S u¥ l'1zed
Futthﬁractoptiegtmfa' bapragdglr ocesendity tahé/oe It@"aanyohi@p @scltaagd:re that utilize

' Jéﬁ%ﬂ a?@?ﬁ(%gg I’ﬁléd 8{%@ |[a? Olog:gln‘fvatltqﬁi eli p{Pchﬁs %gt ﬁlaé%ﬁtegtaccordlng to

the s%BFEt aveRReipstedf addpeMtisng agent. Accordingly, it
be understood that once the curing agent is

[0038] b anel@la‘(mg éle prinkesy dya] qxehaglgaln itlell premiury-qeolddagagenus effluent may
t) [ agent s able
stll?ée Peaa s pelrat lhre fau eTthg %ﬁ‘r ezgltr so p(fg ocgn%qnh W 1nt (the’temperature at which
thef filsnarbp oig@id RehJomeEs) t Rer eBpicalihdaRy fédala,mrdlat ¢ertain cracking conditions,
filmformng polynmer while the cyclic guanidine

thechydipgarlan dfw R%IFH Hothsresteand stpppioay rageshiometboahdd@ C to about
6sd)dt - 680 s@idn RiEeedls £§Prf‘1to§1 Aot 4 @’toca%ﬁ géé)egd@%d BB 1100°F). Above

can 1 ncorporated into the elec itab
thedqait(bdagoomahfpopomtl dra: foulane wodqic serddisebyloiv ce., vapor phase fouling is

i di ne. Sui l e craIe trol addj tlves |nc
@FyOmt SEYSHF 8 &5 ¢ istppicel Iyl Badiquid pressnt g &gscause fouling.
Taf'r ¢iftdQding ﬁar-p‘}e&%&)ré i6 Qomﬁ‘l’aﬁlyﬂsuﬁé%tﬁt@@ fult b&ﬁieﬁgéﬁ from heavy feeds at

|ncorporated herei’'n by reférence. For exanple, in some
a tefnp@dnurmmngl,ngtﬂtmncaimﬂm W0gUdniatiowe3 N30 (HR0FstedS0NF) ke from about

23§ RpheR g B EO Bl OF St b5 6081 g TS primary et

ex&lafg@d caMofly 4 QosKFRuRTaRavaR RfusnchlexthEdReemay WRbGBrve as a high
can be incorporated into the el ectrodepositable

prasyae ﬁﬁgn@@mg gdten, 018, of dltr oergescsibed HeUdy Prieat 4,279,734, Alternately,

aqlbaé%hclﬁe%ﬂég%g ? E%\%B%g%(‘jﬁ%h‘% é&ﬁ%ﬁl\?\%}e%gﬁwl lized is

[003:61:or pat@iddg hebet asgeyt oefherienative pasceey afipt &aving the prlrnary heat
certain enbodi nents, the cyclic uanldlne can be used
exghyngsree gascays ¢iflyent iy Pﬁé?rﬁ%/]drpaéﬁfe tipat keasts seeppdacy; eat exchanger
thawfurltﬁe% gofsothé %5{?0{1@ @fﬂﬂeﬁ{ QP& as EOOQ Jc&ﬁé]era—tp?e P] clow its dew point. The
el ectr odeposi tabl e coat1 Ag conpositi o e present
Invientrenpriooess Gaudes aap@iddeobmg cormlutunddeto mEvetbs tmiggas deposition of

cordin , the present inv ion is, further .directed .
copy H%Fdsﬂ%g?%aw%é QarhRineg vl nlthgt ﬂr%lgétbor%waﬁﬂ% WGWFG@ with a liquid
ﬁlrh hgat§d ﬁl%ﬂ@éé@ﬂgfsdﬁe%pin@rogﬁ)@fo'nw aQQﬁRP@hetnbﬁ’ 'Pluﬁ?e?c%&dﬁ?gdto the present

herein. It will be understood that the electrocoating
mV@omn nép e@npcpmwmn wethn@enaafplpﬁ eddnesst o supplevemiest by awssitu liquid
0CO S co | ayer.in a I.t1 -] r )

eofs g od by Aited RERHPT R prtifer ol Btbias and iy gppdgnsation of

substrate can include a netal, a netal alloy, and/or a

substrate that has been netall4zed such as nicke

pl ated plastic. For exanple, the netal or netal alloy

can include al um num and/ or steel. |In one enbodi nent,

the steel could be cold rolled stee

electrogalvanlzed steel and hot dlpped galvanlzed

. o o Y oy o a1
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tenperature ranging from9QC to 2600C for a tine

period ranging from1 mnute to 40 m nutes. [00110] As
w@r@veeseabove, in certain enbodi nents, the PCT/US2008/072428

el ectrodepositabl e coating conposition of the present

invention is utilized in an el ectrocoating |ayer that

is part of a multi-layer coating conposite conpri si ng

a substrate with various coating layers. The coatin

coma%emés efothlle dluephied géfleens seese Ah congpased ay emheggr doth of direct

1n38:?ect ocoat XI?({/ I(a @ggect Cﬁcchr fg@gfb?gﬁlﬁ%r Irl;]ﬁ%( ﬁ\rg}ted 11 exchanger of the

preeérﬁcﬁmadmnoﬂmg abdye alsg laﬂh[:]ﬁlge dndipses ihcatoex ahbngch mepnefﬁntupplemental

CO(Iblgl\éte QI‘} ]S]ggpg A Sl#%:cé?gyest ?gﬁsg%?t@an géq%%g J%Qﬁ& c. g a double tube

arr%?éé; AenPhag eﬁ%}%ﬁ@exﬁ%ﬁ B hiLrHe '@E@[?’d'ngéto Q%I)ansﬂef hhé‘ exchanger (TLE), or
under st ood t hat ~sti tabl e t opcoat yers 1 nclude any

otheh oslerekiniman exadhab e aarangensend, todotthémmep dreddfiuéng stream b@ or a wetted

walthiE RO TS e SR RREC ot Budithi i Al i R fsh Plahipe sotvent to

pr@bntfoRRNEIgHd §ddﬂtﬁdﬂélly Bhe He@PtraRAl MadRing & Failitite |hlé&3tQ§an§fer from the
filmform ng polyner, crosslinking material and, if

effb@nbﬁ@@mbageugbda@ qoenchdhedaaross heexehangsr wbpivgHeaned snto the indirect
uene %rlteedlerrbs%%lh sgtt arntollj%a eﬁrl mer |ayer is disposed

q,% Pmeen he efel rocoating |layer and the base coat

[003ayer . THteRBetatig Niae djuskdt Sluidomeinabdiodioa i@fo thaecffluent stream is
topcoat |ayers are applied onto a substantially

prqfer@@ly@@ onh@@wﬂﬁ ‘gegtgeg@tgp at which @Qg?ﬂgp@tar icampegalts are fully condensed,

tyq%e!{g@?at gﬁ&‘&ts%ooac G Aur2opic ;@I i alt{; %séﬂﬂuéu% ANk otk 260°C (500°F).

'oh 0 Basédoat
Thb@Y e taf pburest- d@iﬁtiénsaﬁditd 1st§ilb§taﬂ1tﬁ1)¥l@rc‘@nqﬂ@e($ vt It tho @Retin¥er through
cured in a _downstream process.[00111] Moreover, in
borgdiefore fsoddlneideaves the exeligneerat e preowRgr gadgpsatiprust be totally
c [ r
co Bt g A N SR E RS LA, R RO PO DIP g flomch fuid
fila gqifectiedly Im%ymams Fbe heataﬁxphmgelslurfameemhchmcﬂ $luidaas the effluent

basecoat plied directly onto at | east a
SR £ 6Pl %4 g thy %ﬂd@%ssth%@rf‘evee%%& a5 gfep%@féqn and fouling on the
hea[to&%ﬁgﬂ el frosh lsu@h&O PRe Wt%ﬁ shepfhothdould cGﬁrﬂh@'e@ﬂuent stream to
nbod |nents the top coat |ayers nay be applied onto
belaw thn d@npgratuge ataxybuch disip lptqdut:hda Ifatbt: codlatg tsheeopped before this point,

foug{{]tgﬁ%’ %e 0 81: lﬁhﬁrs dg‘%}%‘{?@%ﬁh GCBléSG tB%E{oggss Osgtg%m would still be in the
ﬁnnﬁgeggak | ayer even though t he basecoat |ayer has not
been subjected to a curing step. Both [ayers can then
[0038] c urlachdditionny tsc il digers el $ystgmst epsiiepelreapgxchange, such as a
t the nead..to
Waf ggklgtg gbaélo G uﬁ%gyvg ?n tshee plg? g]ttl%F t‘”r%%f%ﬁlg‘%%f‘%ﬂ %\éc ?qu and processes.
Indircookdamexdtangaddy teaned td Rgsediaad rsuss deffucas hen) Wimvater or steam
and fillers can be present in the various coating
as @oipgbESCOY TN sMEd B, {Rhiced atHeh pEssws stcay gencsatpr ey Ia% a high pressure
bo@@ryfeéc:l" Wfafth }P‘?el‘f‘e‘%e‘?r AHe Syt 4 fhlghgf s{ﬁ%ybﬁl%r 'i*ec'e%dwat%f) reheater in the
exanpl e e colorant can be e to the coatlng
quarnrh sslstetrab]llce)vs‘ omargy $saibh raeovtdresicztetbmpplamres:bésw 287°C (550°F), thus
ersia sol uti ons .andflor, flake A sin
indits Y e g R SEPEA T DR SO D TEOP GRS can be
[mmfd | pridrhgr GRRE h{ﬂ&%h quﬁéteorq;re&%t tm&ﬁ@t dRPate With a direct quench
shoul d be noted t in general, the colorant can be
flupt éxdmaca feed| W@ht atatut tod atuletast i Ayard conposlyt graatergthyn 2.0 and

anmount suffi t the desire roper . .
cof TR o 3 arisfts SRt d O B REbe e F5 MNP FSREGH &t apipip the desired

i nclude pignents, dyes and tints, such as those used

in the paint industry and/or-13sted in the Dry Col or

Manuf acturers Association (DCMA), as well as speci al

ef fect conpositions. A colorant may include, for

exanple, a finely divided solid powder that is

|nsoluble but mettable under the condltlons of ~use. A

o o e
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or water m scible carriers such as AQUA- CHEM 896

comercially avail able from Degussa, Inc., CHARI SVA
wWEBORMAIS and MAXI TONER | NDUSTRI AL COLORANTS PCT/US2008/072428

commercially available from Accurate Di spersions

di vi sion of Eastman Chem cal, Inc. [00118] As noted

above, the colorant can be in the formof a dispersion

i ncluding, but not limted to, a nanoparticle

colingrbtest. o he kegAo Pamesefeed dickgsa kasthe hy diogarbpm &ed gempraent that is fod
r Lahl ' e ' .
to i RAR DL of L BRELCE o IRRAE b EARIAALRT HEp RO Yfucnch Muid
to dahecc &rd/atioopadessythandbout ¥0swak @ftfweed .in the prior art commercial
noparticlﬁ di spersjons can incl ?e gg}orants such as :
appfjghietn & Bich dges W KRy ate ¢ HICEPDIS Py BTV oS cffectively
weke® win, %%V@ls, hEF it han reiQtiJé[? h%h Pﬁ%h thAD rg’tgs,nfghling can still
Nanoparticl es can be produced by I ' ng stock organic
sorpetimeroraganing giagheuwinsh wppdnatgs dwdliontyfivedi @ukray progection and removal.
article.size of less than 0,5 anpl.e . .
TR s &I B iy FaRoE Mt Rellad SR awrony wisally reauired o
wallwettifle Mgufd gebnch fldid1o Pahaed A rafeB4P fBAD aBRut XHit€ About 4.0 to

is incorporated herein by reference. Nanoparticle

relgblypaffest 6hs cevaragy. sbhep@nphiardesictbel wey weH B maln| g diggct @wench process is

recipi.tation, gas phase.condensation nd. chem c

ool BR o AR FHRER ofRERERRI Y codt s FER Ghuent swream by

dirBitndoiitate thicewigigl Orey Righ GdbniindiaBREAT dndCivels wiétlid Qquédt@ fluid rates
coating, a dispersion of resin-coated nanoparticles

thegehy @eatgd sycespiye lygg@nqqé}feqoﬁi’l qyenah; gwérlgitaﬁ effluent stream. Thus, the
. i B [ " i nuous

iR GR S IOTERBILLCh S LS |

[00a40¢ r o fRintiladly g lortantain dcenrheatsex changa mopadht Sysiemsdnagde also been in need

resin coati on the. nanoparticle. Exanpl e, di spersions .
of HPrQcEE ! @té‘éﬁ?’l@&%ﬁ%_ ;e Wﬁh&o F?Btlﬁ%g an¢ miygidpignt duildup on
the fé@iﬁ'v@fj’ecdoqj ficht ﬁgoﬁgh bbre-wALPP! HS@E\']&,ninl\B'act;&/, Q6he®Ih11 indirect
filed June 24, 2004, which is incorporated herein b
heatedxehergeesystomts W 8. néyr dowindi amarherdpb| sucass, osveNowith inefficient rates.

60/482, 1 67 filed. June .24 03, .whi,ch i.s als .
TypRaly b dehiidral SRS rpepe Bt i PGSRl Banme svstoms is much
smeN&QOothaBRE SofflS6e Cthfﬂulgﬁfﬁcﬁ@si of QIR hérRASsylshads, MRfetBe experiencing

used in one or nore [ayers of the nulti-layer coating

incgesesb slypamicnefifastie cpisgindiyt anyattrodicedo Atk it ithen Srdirgeft heat exchange

sys%r%qu ?re&n flh Fe%s%%%?ggaﬁlﬁg,ipeéﬁiﬁe 2H %?ﬂl?e%t through bore having
refl ectance, pearlescence, netalli’c sheen,

frophalspb 81630 endeintcihdl di@stanag] aphdiroalicont:@hinge quench system may
phot osensi ti vit t her nochrom sm goni qchr om sm apd/ or

, ] /
tyrellyrhaym ap gelucag irpyainbare dnediphdiaprics of. 106 fsaplei By about 2 to 4
. : A Ces. .
e, REANAELS) TAEREISEN A, BURRRL PR a3k MRy of wall wting
liqeidtpdnctefitid is pebical heaf tedbingosystesistandribe odiregrieducehange systems

color shift, such that.the cplor of .the coatin
DeeOHHEN WRERS Ve dnih H’Q“iaée‘%@\ﬂéaadg&g, SR fags hen the wetted wall

sy R liegddifEX aRRldeeR P uRS {188tioL Stet tHRAASLSAE]1.0, such as at ratios of
identified in U S Patent No. 6,894,086, incorporated
frofepledut 16y tor @fcait 8k e Thyxd dinpicynd leffeaénsy asflf pegformance in a wetted wall
cogposgtions caniiqﬁlggp granggareqllcoatﬁd qica ¢ particulatl
QUEIRY) §PLegy Fih Bt e OGN Sy APl el TUSHSY s¥> e JmPRg; particularly
with rbga0sPadcanith Indaviithear dkshalgeRygemmt , a |iquid crystal
coating, and/or any conpaosition wherein_ interference
[004d% | + Ther pigpang invenfige tirpddgsnd exichitere redfieieal] Prpreshiand apparatus to
e | b ; cli i .
orcalirplBEH Rly RRled i REUE D] SR { RIBATQHEh bRERE indiroct hoat
the air. [00120] In other enbodinents, a
phot osensi tive conposition andffor photochromnic
conposition, which reversibly alters its col or when
exposed to one or nore |ight sources, can be used in a
nunber of layers in the nmulti-Ilayer conposite.
Phot ochrom ¢ and/ or photosensitive conpositions can be

. . o - - L )
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herein by reference. [00122] Wiile specific

enbodi nents of the invention have been described in
waeledaiosse3it will be appreciated by those skil | pdr/Us2opsie72428

art that various nodifications and alternatives to

t hose details could be developed in Iight of the

overal |l teachings of the disclosure. Accordlngly t he

particul ar. arrangenents di scl osed are neant to be
ethapgetypanf vigensh systapd Hsy presant tvaptiensisttbus fyétabledpre(ips stand alone
it

% g %IP%?PTB‘JV%E% g&gmaﬁ é)t Qur@? n%dl\fﬁgli ggatlgtvtil}enpﬁ %99{5113 ?1]‘11) a direct

quértvlrsgsitm, Exdop(iepudexaitiplae iddifea) hdun clidingpeyssad, with a 11qu1d quench

ec ode 05|tab e Resin 1. pox res vai l abl e fr
ﬂuﬁe dawggl*d%@ﬁ] qafafrogn b ﬁ#ﬂ@éa} brik E%ﬁlr@a ¢ inventive
syt rﬁl&h §155 e&c‘% eBNo OdehbﬁxﬁgﬁEm?{u&l@ﬁ fiidl W@ﬁro@%om feed ratios, e.g.,
propyl’ene carbonate in sol'ids in
gradick étannti.hef ddsirdd.subly hefoe use watndurectaqueﬁcm s‘iy%em ﬂVb@Kg higher rates of

g AEBTERW of S B A " GPets W ATRIRGI AR o wet the wall,

incAtfink @hd MyRe nedded J¢83&cthv@ cleg rbﬁlan@é | mieitghfnfrodi®di feparately or in
grans. Itens A and B are char?ed to a 4 neck round

corbmtt@m witlagie, apfpuatatlw and proeqsp of dlc pricegnp elr‘@ntwre In many applications,
ur i bl anket and heated t. C... The

the we u({r & glxg S eérrl r?sf N%% éaresen i Vgafrj fory Canl pr(ev@ Gy eé? Ne uniform, and

comp@he@mi Wettdt Wals hlléﬁ qenétn duidnfint NP &t Wjuenel ﬂ@M&d furnace feed

to drop to 145 0C. After 1 hour,. the reaction was )
wegghb |r@ta> phfremoghous At tonzhoye 06; HlléﬁdplES%ésr @ sulraal pgrovement in

totﬂI eﬂglg e;\ég@eﬁ% %ﬁlitﬂet?c% a}(i%lﬁ%ﬁo&gﬁ (fte F o ma%%&%g sN%e({hench film

dis(ﬁilidmen aveasmdahble etirapdriplicey of ﬂtelm&nﬁetube fooeffarent through bore becomes
30 m.nute ). A Crossh

ddi ti I
esnasadl | 8@?%l%vaalﬁ|lawp§arft@6?ﬁ%%%ﬁeé s DRrtsH o8 at ratios of less
tha[nopa)za/lﬂd flcopRUH: Snvelltion VR OAES a2h@céR ;Qfdaﬁﬁ)areitﬁse Mt ks capable of

and 3 are charged to a 4 neck round bottom fl ask,
prq‘vudlngvlsuw amptoived @ﬁrfomnper abher presed guydntign rrpmbeesamd dkgtacles that
d sl ow I 1 owi ng the .
iy ey et g Hgte S e Ylea el Bl firodpsrion rates and
prdieded Iﬁbc&%@df@éatﬁotonliél%ﬁ% subRAnGA1yS uM@St j8BncAdERE thickness or
over about 2 hours allowi ng the tenperature to
densifyr @RSy trao v ding ¥idpdiftOPIOICEHOCO DIFPRaIBoRAE Pragaisor deposition and
rerg&lg? gvé’%ntﬂ hhfeargll éf W& el Hﬁen%hggst%ﬁ%o R?s yﬂ]g(#\lan{alég of the inventive
I.r. spectrumindi cates no 'residdal isocyanate

pr&xmdea@afa’m)s B palidenic cfRasive viletteﬁpmiy qi@®hrexchanger that operates
avai | abl e from Hexj on, Specjalty Chem cals. 2.
with; r%qhelﬁwr etpgh Sxid testiaceisad aéttwé\f/%ﬁm VEIS| PECYIP Y povsible.

por
061221840 oy PRG0S th SPPMAEDS 4 STL0Pcolin o
gasenugcféllusnt slttteemsfroln adyrdysigd ﬁana:beﬂoyaneodltwrgy‘fhd ghseoas 4ffluent into the

eck round bottom fl , it th
Cocﬂaﬁ%p%wiﬁw Maks a?mﬁﬁl ﬁ%ﬁélueﬁ“@ Bt R%etr 'tyRGiREogling gonduit. The

invERGHCinclUass {Htﬁéﬂuélﬁ% ﬁﬁﬁ?i"d %H@n figidaRedhn ARG AefacdBEa coohng conduit
tenperature was al drop to 145 0C and hel d at
by tahirgcase thaeé pectvides amlbstzntltﬁéiyr@en Citargé yolinznel quener uid introduction

o i B L PR PR B Y g fOUEE 430l pgeerably te

quérRBciliidnismintodteedivas tiROWFdnt MhGugh SKrdithyo mmfantlaleyrmmform fluid
11 and 12 with good stirring. The resulting dispersion

dispkpscrentpm @rpeflnherﬁyquﬁnﬁkytﬂ@sd EONerVPH &Y appdageavity twatsextends around

the Wt otf?hes oﬁ{u't reQd Glier2R ‘Pla[‘ﬁdm%gdéghﬂv\@fciﬁ&loi}b {N#% 00 g

of wat er and solvent are distilled off under vacuum at
60- 65 OC. The resul ting aquebus di spersion had a
solids content of 38.80% Exanple 4 (a) An Additive
[00126] Procedure: Al weights are in grams. ltens 1,
and 2 are charged, under N2, to a round bottom fl ask
fltted mnth a nechanlcal stlrrer condenser, and

N o, o oy o o I |
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was then held at 600C for 30 m nutes. Charge 5 was
t hen added over about 1 hour allow ng the tenperature
W 009/0¢¥688se to a maxi mum of 1100C. The m xt urBCTES2008/072428
held for 30 mnutes atl 10 0OC. Charge 6 was then added
and the m xture was held at 11Q0C until the i.r.
spectrumindi cates no residual isocyanate. Heating was
st opped; charge 7. was added and m xed well. The final
[0M43bduck uesasppetraft e inyanHow, the Ngapggus hdugns drm e pyrolysis furnace

' 6 : r resi .
flofE B, Pl o S R o B P gl BRU. AR BnCportion of the
boexanybeslly nkesi pustiove betwead ehelpdiisper pdning @l the ndonduit outlet or a
bl ended. wi t h crossljnker (Cure exanple A and B) and .
relggrapgEton s a PiLlaty N HBIoR) toafgirast| ik ¥ §hgnget Although it is
pre%&%ﬂh%e boREis AR WELRlak Hﬁ&o?sp&lcﬁ@[g attP !fpptgn(% aIB\'iJISI along the
Bar applicator to appro%lnately 25 mcron film
flowhipethnés SormThe sphstaitsillyetubutah ethraaigh obesd, tle febalstg abnduit may be

room tenperature for at |east hr hen cured in an .
sulsPRRpHY GG SNt GOMSED a Uhe i R CaRugHed. cte. It i
alsd PecrBRABR! thatWRE @odlﬁgtc@ﬂdﬁipfhr&l-gh_eoo%’is%%ﬁﬁt@tﬁﬁill‘j}q&béiﬁld[ﬂéb gnd straight

usi ng ASTM D5402- Method Aw th the follow ng
aloag deqpefflopn: flose pathn loweey iy dledl antqipased thaiicvpikiit proquench exchanger
bo%ég r%lar%é algelng %13}8{] ecogllqa(i) %?r%lgl% &l]i(%)aésdl(rl)l;at : -ﬁséla}éjegiggeghl\e%dp ggle cooling conduit
thrbugh Biste bedyatus Be of §ubsaugHlly shysedasthiahtesiicnand sh@pe? but will preferably

Through in 50-1 00 rubs 3 - Very severely marred.
be 8peaytof pgighipnggrignted s pupright or getfispkdiechp math resiegt to ground level,
sudt [l IREERCERCRRUREN. o) e} SolRbos dniy YRUIHEE niE diffcult to
unifiorinflp mrek yfterrthe anttmg qabndhuiuad salispliced ifioud the pbiteter opening.
[0(@1\9}@?' r ¥ i%l?]@ifvre?géﬁpqgégrogle gltac({pe%lg)h ni(da%]elr%r?erterp orI)ae{nrnlgno% a peripheral
peranERE ORI thE co¥BEY chbhdiif BinBBRalNghPh EdhBecAELRnadiRD f&Otonveying the

scratch to netal 9 - Slight scratching of rub area, '
quewh fhiod fregrthe etnular arettato tho ctfludot harsi BiederdblyalyeqEnEDBuid channel
. AND. APPARATUS ﬁgR I NG FYROLYS#% EFFLUENT]FIELD CF, £
1S FRRIRIQUENAPEN | 60%}{% LR OF dlntngn WAl dp raeyigg umiform,
unin€eriipRIdefiRash QI iAteNeNbmthts IR TR YGcHh hhdiemb the AM periphery of

hydr ocar bon pyrol ysis units, including gytoly3|s units
theygnergvall- gliow creredids sesepniaed hapsarraguengh ditiéagoarantrigs could include
S e s i -
sug Q5O Tl R REhRR bl the IR dcoh My channel
[0048¢ds . TR aenar tivdtd & Ipyoviddae cxtorente and pardudifei®ntigily around the

quenchi.ng the cracked hydrocarbaon effl uent bel ow the .
pergmetey; ah theaefilupi thfough dpfigtasireeseying aach ditiauting dhe gugnch fluid.  The

o188 o ORNE et TRL T e PRI R BB A5 T aRfbusion of quench

fludkesidr mbésard o the qderce fluid)rowldethe psrifheteg of thetdffii@n éhrough bore and
ropyl ene, and butenes) by cracking.rel atively_ heagv

O AP A BRSSP OERG e CHEF O] AL 15 1of SMFiEre Pyl tom the annular

caHiy, Widi fh@]ta&‘{ K@ ItYS h&iREtcS hEMR SMAEK Rtbughtbok® @haRnel geometry and

~réquired that the cracked effluent streamis quenched
sizgg dowiskalld herddtgmaradeso ke sy icregtet swbsoptiadlyy shigorfrupnawst distributed

to preyent, the cracking . ,reactjpns from.continuin ast
prasp® MGG et Bp R TR b RV ey e Rh SR L SR drop between
theSdnh@RABavifyonhiek ackids iRay¥ndyfhiiacadrbiannl eed-fAuesemosgh bore. The
speci al chal |l enges to prevent deposition of tar

lenges T . :
terpy eidgasilic gesisiangsy' ds untspdasl tonbe de broadly teonpyfe splsfantially any
- u r ens: [ q c - -

ny@30ic RBRAhE el i, SRt B b ST owing,gr contolling

cracki ng process efficiency b{ i ndi rect heat exchange

and reuse of heat recovered f¥om the cracked effl uent

stream Effluent heat recovery is typically perforned

by indirect heat exchange, such as with one or nore

transfer |ine exchangers (TLE s). [0003] Hydrocarbon

feed is heated rapidly during cracking, typically in

o - o . AL g o
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Vapor phase fouling is generally not an issue as there
is no liquid or condensates present that coul d cause
wo cwbiossy3or pol ynerize. Appropriately desi gnedPCT/as®DE072428
| i ne heat exchangers operating in this reginme my
quench and renove heat with m niml fouling by
limting the anount of cooling affected to maintain
the effluent in the vapor phase. [0005] BeIOM/the
corgpenoai dbiy hydrawtic rexisdaier draliletey maptapadba sasulay eAvity abstantially
gV "
corrﬁé{ a ﬁh?cﬂhﬁl ﬂglalj%g%}oﬁl:%?ur{r Lﬂtlln %att&grﬁgﬁ@r%&s & bqq’rernoteness between
thectoin it c@dty ofd fchiencdtareptniap. Mosveeet, fiteis dmn/-dema’nﬂe that the quench fluid
I I l's
Ch?rg]glg]g]ggglgﬁs‘t gtl)fﬁgtgﬁtd\gﬁglélof ga{pgﬁgest%}rgﬁg L:rsl?ega@rtﬁ o%vr ar%a at the inner
I O¥6riths g LAUL e R @SR bREIADUIGH of 3hd BodiB¥r opening that
Wa Ol%r ﬁoﬁ% e%éuFar wel g t tar %gﬁisecru é§15 | ﬁe T openinig
und@galvtg pmﬂeceheﬂawa}emg ocmﬂwnélnp@sadn delh@rystorf etam @encerdsied into the

nmai n enou re j react apd sust aj
oGy QFEhRnat Pon T ol P D g CPLRTH gfgm: fhe Shéhnel opening
(pisies p@l@ing)rﬁtoﬂherhmr Riagh ercﬂmt@cwaaﬁ VR WAL if &€ direction of effluent
nol ecul es he tar condensates tend to adhere to inner
ﬂoeuwﬁ%b@gd@wﬂﬁmdbeés equrpnent such as in the TLE s.
[OdglléLt he][ u1d %wnclt’h ﬁulgr%re%ra%ige nicrs heesanhtt(t)lar cl:’latrvfhtgq:re ot ftlﬁquld quench fluid

tlnu I ze rogena

1ntﬂﬁlgﬁt&dﬁporﬁﬂﬂlotlg@rtﬁe Ralltdfise @iliﬂﬁblﬁl Qppatratdtk fridre lplrdfeﬂably at a tangent with
remove. [0006] At or below the tenperature at which

respggt tp dhg wndyltctémehéoeér«‘ Imeng piglqrieg qrebpgliment. the inventive apparatus
oo ARLL e G0 AR ARRE oD oL eaBfhia o e
antaﬂarscrivti!tgnt Eﬁah &fedp twoeflt@r infdodudtiog pantst sheuld ‘qe:t Ipdsmoned about 180

hase. this regi e con ensed nat i is s
degfges %R?ﬂih Aaihg qehel 4 e??&Ed’r’ilePt? P dangaHaly ;sia%rertqrsnch fluid in the

sari@ AL oA 8 18 othBErc RGeS Bl ctiod Yokt Iresetge BRI fRlid ¥s iRRbduced into
a serious problem 'Phase separation and fractionation

thebemohee Sa%eylnmapmmpn dgreetiont ¢fi otagivagboutt the sépmnatheoughebore. Other
r. an i qui ds fro re ua p
em%’r’?ltlt?él e §? ERONARY é%t ‘11 °G19g toﬁla{;’?%‘&eét 3: q“ﬂ‘b%bf}]“dl iptroduction
poité 8pacell MHRBCERSpériA&ter 6F AethrbeH bog, dad s@Uh@dBMal ports may be
bui | d-up, cracked gas oil and cr acked heavy
unrrararseaar%otheeﬂmea@rﬁ aﬁm’f@taﬁshas| drenaigirpigd seéwlenmdaleri edlequate fluid
dlsgﬁﬁl!?ltop%vlﬁ{ Jl hléleygm bpéo%nﬁl A ﬁfrblh}/ctlgﬁ 889' ed
0 a des cessing erature range,
[O(BIU]:h ass ftﬂl@ﬁhﬂ&i&ﬁﬁ)@ tpio@é@@Uhn(B%@ﬁia{tﬁS@ré@dﬁS7@0§ﬁbstadﬁ&&ly uniform
t he presence of the condensabl e tar conpone
dlStﬁ'tltﬂ@atOé qpefichdbyd ang prspsushan phel aprimetsypf fﬁgefftur:nt tgrough bore wall,
if R tv&%llpé\%t”d Es g%’%ﬂ Gh ffotllu ek FJuLEE % F’ m@eﬁ%&m the bore wall
I ntroduction cool I ng direct quen
metkly eyt ingrensihg t]lteh ﬁoh'otateebf huawrh fhtid @am Ehﬂ:dlécnrb WHM t Rer example, the

t throygh bore. ect ench co nl
auichiiB it Py BACRCH R (o RO rY et Sy 8 HoRvqhgshymdred percent,
sudhrﬁs‘%tbbﬂeﬁ %érb@ﬁtunttlmﬁfé%lﬂe QQB@SldérEcﬂ) bfé@tllédy S?ﬁll@rlf‘%ﬁ@normal quench

| uen roug bore wall and hin the | uent
ﬂulﬂ ﬂ@a ﬂﬁte angy besadnitsmden sesgonderto @gh)pglraavmeﬂ)parafrnatﬁrdswh@apfﬂuent flow

di.s on. ur| | ptroduct | | on

rorf e TERER FrngreBR ARG AR b s T nventive
appai@uslsi@td neveQGhc klctinthid HE@kingyorosther %B%nbﬂfeﬁnmlnterveﬁtlon as is

di rect quench_cooling process primarily cools by
cogmoabst dagictp deforherics sRtwenchogquimeerdi r ect quench fl uid

wth the effluent, such that the direct quench fluid

absorbs heat fromthe hot effluent and may

additionally include quench fluid evaporation, both

fromthe bore wall and fromw%hin the streamfl ow

path. As the effluent cools, sone conponents therein

may condense and repl ace a portion of the vapori zed

quench fluid. This direct quench process serves

prlnarlly to reduce the tenperature by heat transfer

a - oy o o o o, o "
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had difficulty actually achieving a commercially
effective and efficient process or apparatus. \Wereas
wowaob/osdsas previ ously di scussed direct quench apEHDS1008072428
a wetted wall filmmay contribute at |east partially
to quenching the effluent stream the role of a wetted
wal | quench filmin an indirect heat exchange
aratus is primarily to mtigate fouling,

[0(}%?@ YWIEMREd providepadpaishestave Hamsatian ploat emb@mntqné of the present
1nv%];1{1+11r‘ g&hﬁ)rz%ﬁ%g%a]&]lgftofc{ég b'g{)gl?eg Iﬁlgit#re : Fg&ﬁ%ﬁ/ﬁ% cBolthg conduits for
codongdgtstousl efflaenti sudh rag girodheat tgrxstbr&m geadingg é&s Sonjuh&ion with a wall

cool est reg| on.is gl ose, to t he bore vvaJ I s and as such, .
wefthig apppgtyse nfd AR doriptidst & cervssrdioaglillugggtion ofiee qeitodiment of
f |
an %% eg&ﬁ% élh@lﬁ?d,ﬂlﬁ@ﬁ? Q)gaeslggds ??Igtgﬂf 'gﬁﬁ)’ glgé‘[a@%gr er that also includes
indientphedt ofchaggeden sactleﬁleagrad;edmr effﬂuenh.n Saasgousy am pﬂa:eursor-containing
S which mght formeit ndensat.i.on .
otfieih D 8 el ork il are Bt e omcop g b ornrgeucing the
gadeBud BETUCEI, autl @k Yat GORKPHraRlrk | b80¢ iR P@int, - intt® quench exchanger
di fficul ty, however, has been in affecting
colngproareihd P3e Itheng aS@R@hﬁlﬁg@YeW¢ DTCfCIS?rSrﬁO@Wé?Sa@@OéWéng the gaseous
efftur?rét {pdr{)lesteontlg:lge %g g ené%{} I%onrg 1'0"7”?3 Hlegfsué%%lémlgz)%%?oacﬂg%ng a 11qu1d quench

flufd 020 albleg thﬁd’ﬁh@%ﬂeb &vajilr Kol emeb@ﬁlﬁnglcﬁﬁdh,ﬁulw &(ﬁnprlses (i) an inner
achieve, it has been even nore difficult to

wallf K)ofpe ﬁ@r}twmgﬁbe REBGAL 10l ithecimpenwall 1% éﬁ%@i@% adq%en &@7 extending a
lon% ﬁ&ﬁgis 1 f RUELERR dﬁdutlto 184, 1thd y g\y&?llt ﬁl@ﬂld@ Ip@flﬁ%f%? dpening 109

nef I ent and commercl a cl ent
alomgtthm ted q@drma&mbly eqonding gnintedrrupchdcirownd e full perimeter of the bore
uench fl ui

ndesi r abl ssive amounts of. 00 O] .
107 2 pyter all 207,230 sphyfemihientiatin te lé‘H%rf‘@?IP L‘?fﬁ diti) a'substantially
antﬁﬁ&r@aﬁ}ﬁﬁ QO@%§!GQ&I ft@fhel-:thﬁ'é{rl Wwheald MhRling 4t 1cd3L "HFRPon 209 of the

W Burghardt, Schm dt'sche Hei ssdanpf - Gesel | schaf't,
oufer epdr tu efrmnlap rce@enﬂatdﬂsomlchtenmt@b@owqtmtmm|p@nmeter opening 109

etin At | nt a 199 P #23c, ~di scl oses
andydly T Sl Rl SR RE PROPERE of §h @ S, the annutar
calteTONinS iR |cAS a‘@ﬂhorﬁ%%§ﬁth@fout&a{1alﬁm angeisd Gifed peripheral
gener ate high pressure steam uench exchan er
chgngr] Bletktonding gaertthepeumgter af @@tlm@ﬁii walk tQonthe H@Iﬁwé@rék channel 212

8 4 RSB P50l BT s AT e vt 106

pra3eraBiy, 180 Charhe# 242 GRTudidy 96&h&28brtién 220 0908 o@wd wall 209, 210. The
6, 626,424: and Great Britain Patent %;) plication

pr%@%ﬂsﬂésorglswp%aeo%@swér(b)owgroewn&émqu @t?aémﬂua 17§} tpngentially into

thVinlitar @RHtyM eSS th A LGS coﬁ&ﬁt AOE RGPt tﬁH? etﬁé irst portion 209 of
injection’fittings, applications, inc nnu

thel otteodats whareby tthe mgsnchiipe eidr ST fidlncad [Hbﬁorld&ssaz‘civ@eZ% and (c)

o R LA RS B e et 2121

the%&ﬁﬁ&&%eﬁlngeﬁlaﬁg a dRshrRPRSH S22 rang '(dl)el%tsse@'the H&fﬁﬂ GRench fluid
pol nt, heat recovery tO anot er di um

12@1 hicpest tl@cpemmmet@pmeatngn@)%@nd ith¢ owmsr wal lr%rfof dtstrthutlng of the quench

My TE Shisient S O GLIRTRFEB L AR Dy FaffdBF ™ alehdh uia fim,
whille @bhdigreattdl poRingnBe eiebescrenat o0 didnkitkdbdrt @87 bfthe coohng conduit

creating and maintaining a uniformfilmcoverage and
% ! pRAREs qurReked gragqueicBienbeiroams JFhaggeli H 2aey bez%ﬁ:%ﬁantlally any

5 FFFRRYLATEE S TP b DL O st g

i mprovenents followed in the art. In U S Patent No.
3,959, 420, the sane inventor-#tovided an inproved
annul ar quench fitting that reversed the position of
some of the quench fluid di scharge conmponents as
conpared to the '968 patent, providing a nmethod and
apparatus S|n1lar to a splll-over or wei r apparatus to

oy Y 4 a1 — .
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portion of quench fluid imrediately into the effl uent
t hrough bore fromthe slots nearest each point of
WO niopoeRess | on of quench fluid into the cavity.PAnEsmos$/er2428
insufficient hydraulic control of the introduced
quench fluid. To distribute quench fluid to other
slots requires introduction ofan inefficient volune of

guench fluid and di sproportionate distribution
or Eﬁl%tﬁv@hv sangtagt s3p Wikh.hwitle respeet derftlesr @d@@y iy afhﬁ‘ml%ﬁt from the outer

t t
w409 8 16 PLATNT G, Rl “CHBRRE AL pBlS f Loy spe vt
restsltmlcé uirllmbeatuylbh tofflotwhef qudlc@lemiﬁﬂuidyfrorbytheanmlhﬁ cengty 106 to the

ceSS|ve i ntrod [ rest the quench fl uid sourc
pew ofpl d%P§%1P§ dtOPng%}ea%rE%untt h)? éﬂ&ﬁuilﬁ &eSIianse egd nphke great, but merely
on%ébg toccﬁ dohya gkéﬂatuﬁ%r%ﬁﬁhlf@ﬂb’hqgﬁd ﬂﬁ@lcﬂ fEREEL om the annular

ntial quench flul troducti on
ca\ptyrm&so &reeeféllusmi tlhrmﬂghl‘tmrce ntllhy lgdsiugnedsistenceatdedgpnly provide enough

. disconti oductipon,i.nto,the re . ..

im{eBEROy PRt bttt ¢ bR bR BRB ressyization of liquid

quéﬂcw @lulu Hr&dsuROWItBinathe RRILARREAnhAatCEAEL 208/806i6h is subsequently
fluid directly at a few of the inlet slots, further

foltoyadr bib substantially i unelform ciraigsion et flb}uiffhﬁ@@lChSﬂ‘illﬂl l?fQJfrpﬁerhe annular
et e e A U e S S
dlrb@tldnrt}fq%hpl’ﬂ@alaclﬁuﬁélcﬁ‘lm’fmrﬁ labiinglait @Y 206 ab lpyrimdick @péﬂnyg 109 is not

|nto t he hot gas strean1mﬁth sufficient inertia and

Healend meyibs subsiawiag ﬁéuﬂ’@énﬂaﬁ linggr.@rigrlydegngled flow paths, such as the
gl f

R T S
flosu ocb*rnmledtssmiefa:sz&ﬂiy msuilth'm A 42 ltpatt byttralﬂmdﬂammtls tlhat st edbstantially
p abo F Int%ﬁﬂ t he. quench flugg)directh¥ iq;% q hi
ngH ‘Eflft UERICOHU A tCFREMCCTAPREIE gbh OF cypvilifegpnitpthe flow path is
tapdtedUr SR rRLERE! h}Q‘fI‘aLHRZI Vatisnd At & RRgthnef fi ci ent

vol une of quench fluid. Also, conputer nodel i ng has '
[00:honsit nstabd 1t111vatta1§eqbatr ticegicpttadleid [sowtpdededring amular cavity 206

Su]??gﬂg‘dg@? arﬂglﬁ.llghseu?: bala Itl?ehﬂl]?ilg%g%rg&qg {S%@% e& gtﬁg e 3uh[gr wall surface

208 fdehgifegtllyl fVigd SavifyeZD. nndditoe 10 tomBininpetht iliguRINjuench fluid within
volune of fluid to obtain suitable surface covera

thegapaplay gavityu opter sial 299 end 2h 8 fmationpfosiaciligite p@qsunzeg displacement of
t i ' S Si er -
sl R A B CAREE 48, D"V, B s v
chatineke? QBSmanﬁte@fromm poiftioawsfraanae 206 hien it bﬁﬂosfanhtallﬁ @aifaﬂel with outer
either inefficiently over-sized or under-sized

surgassi 0% rseele thas sfuéfs outgy, (Y‘W”s%?lé?rszof)elﬁ Pubgaptiadly; Paéallel or flush with
anbth&! IﬁﬁiH&{ ) E(g oPbuRP w%;i C2%§SQ ME ¢ né) Watﬁlf 2 ﬂ)uﬁeR?% hhd bithdobi@r diameter

overcone t non-uni f orm ty a di Sper si onal
Wlnhnleﬁﬁact teetiei dfuerfuhtolngh boee s&mgerhﬁa: cdihtreppr fliidreofing henular cavity

uenc UId IS introduced ner as_.to : :
20§RES ol hieita PuriEu? uF §enuiiBisihiar Dhauhrgh MU et iy tangendally
mthdasé@ﬂn&E&J@em6 §§ hﬁ@mg SISl L @11 Mo 4HIDRWRIR the effluent through
di spersion w'th |'ow st feam and m ti gat ed
boterfeateabing, and win tnetaho be phspkae@isdls@tlﬁf abeg firfirpostioreAfsofi the outer wall
e n bst ant, al porti intr o
ond e 714 RRBRHH<SinghRT AR 22h ob M Pt i wyer. channel 212
maT §c 6inbige e e hoRlos &Fanwalal cavity DO, @am Qs tah@cdial portion of
turbul ent di spersion effect, an excessive vol une of
cavjiyedonsyahygs dlysgraicdin BHAGRE % o i nprove surface coverage
efficiency. Again, this also requires increased
processi ng equi pnent capacity. [0015] The prior art
denonstrates that the processes and apparatus for
introducing a wal lwetting quehlch fluid via the known
guench fittings and processes have
ef fi ci encyshortcom ngs and often produce |ess than
opti mal quench results. The prior art |eaves room for
further _process. and eqU|pnent |nprovenents to achleve

o o o, Y Y Y Y e o o
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cavity and distributing that fluid within the cavity,
fromthe operations of displacing or introducing the
waee@noksedd uid fromthe cavity onto the effl ueneCT/Osmog6r72428
bore walls. [0018] The inventive apparatus and process
breaks the quench fluid introduction process into
hydraulically distinct steps, including the steps of

i ntroducing the wet wall formng Iiquid quench f|UId
[005}H o thyef | @ity 200 tigcludpsta larger oty grostagatipnalegiey ghan a cross-
| { t h
A A 2 R RghTHGERE! st B, USRAD LS, 808 b acctrncd

throegth pdﬁ nd4meae snholaefchvioi €06 Ity maddeftheaictesedry queayi de uniformly
a.uniformlig guench filmw thou uiring an

dlSEIHBJé%ﬂ‘Fe%‘F’éCheﬁ‘@g sty PR VY @thal?l%ﬁ@ fir Iry{sPariiomhaP g the outer

wailowthhg g%\h&h% A YolurhOGvithtY BIA dnhG1aPe8G ﬁ)r 395@ Aﬁﬁ@@ bfh Wdrtion of the

provide an efficient and effective neans
intfogmnctehinr @oeﬂgy, |dmt1ng)dumun§feﬂenqedl dlSqllthloi’ll ‘fvithmnd the cavity. It is also

preg {)113{ tg %ﬁjmées qhér% UE o!(‘jrlrohq I§]etc o%aéfcﬁplelggrter%gge RE %g}ipheral channel

214 03§ tshﬁger ﬁﬁhsm@ r@eetve h§dranidcrRis-BctioB@ASreh HFRAMLIaHWaVity 206 to
to the presence of an annular cavity that is

qwtﬁ ahg ihydraulic j impsdanccopt gemeisapasnbetacrd rtho amutaé epvity 206 and
e eh%%leo grrl [ el%br I'ﬁ{ere% fr gI‘l he% hecha%nfe T hrrco)u orv§ resistance or
p LHF] Pve pr 0cess T ivér ena et Yeast
pragalrt din ta@ﬁnm?ﬂhb aéuad qu&ldhoﬂull@t ianwathid bepdilek &H%’LQCI% to facilitate

fluid intg the annular cavity. The inventive process
susgangiplly pnifepm ﬁ’é‘fﬂb@ﬁ% PEHaed qUé%@t flpigd 139rand qessyig wigin the annular

caﬂfyoi’dé Lol e?ce? ﬁ%ﬁag cﬁ‘ﬁ[‘fb@é of H@éncﬁq{u\{gsl 26 %rom apnular cavity
creaté the contr I C resi'stance between
2061,nn110| chanich Qi 2 gr bmel lf)ﬁe Smfefdl d.lﬁfmtentlﬂramlgllar bovitg 20hag thus hydraulically

acilitates a nonentar rete and ri bution of
re&t?é% OHITF TaPes 4N BT TSI ORSES 100 KO hENih A SFesS or separation

is ﬁ%‘éﬂaﬁﬁfalgf éﬁBn%ﬁo&évatR faHY QI'u§ 21 ﬁ%ﬁqﬁ%ﬁqg thd8rehic@Wybraulic resistance
' monto’the effluent through bore, in a continudous
thrpugit@sisnel[zl@la@}i dug i pert as}:ieqiroxmh‘re' dfrevewlat cavityi@bUeR segregated

a process for. c ef fl uent .f.rom .
fro, B EEED SR 3P0 o H e ey ity i Thd iy g, amount of
hydrahlid PdslsQAUYE r&ireh and IREP pfesﬁfré @M tHeNdn@uRir ¢@@tyl Rall depend upon
conduit, the cooling conduit conprising; (i) an inner
mapg|systerp facierist ek |aﬁgyn0h@15efﬂma9@ 1 qyameh pyikan ommmg conditions, rates,
desqgtt aﬁl&i %ea%fbt(ﬂg %}llgﬁ(éh V\%g e'ﬂrg P%’gge(ﬁ%g{r@e u{é sﬁg 5., de desnred quench

du‘@'L tﬂmgi plopcivies, eﬁeeai Iptdpeﬁ[bs,oblﬁce rTWﬁd:dllyeﬂteeﬂiﬁﬁdlulicoreslbﬁnce through the
er wall and substantially coaxial to the inner
chmel or the prepsuze diffeeniigt PAWES HhRFrage PEeyeyVigip grefanulapcavity and
@ss'ufén\g t?l‘ﬁ@hieffﬂlﬁgnt't qu%ﬁi hBEE @i l:)ee@g}wmaa R é bf)ﬁlm%{ a flftenths of a
u er ma e annu ar caV|ty y an r enot
psigon lﬁétgztperg tTymd’aélyphxrwmt ghe ppeniraig, tht laemﬂatmmlvay maa\unﬂyyneed to be
ext rroundi n tE%}f)erlmster of .the | nner

froing TaM GRS S Ay 108 1B FEP Rt FE St Sale oth BF Rrfsure in the
offRIShEJtrodR dt theaﬁk‘illp(léﬂé) offenRf i pheral channel (referred to

herein as a "channel ™) extendi ng around an outer
[005dt i phlarsproy erpb@dlmgnt@; hq;lildtqm@ncphqﬂe}d % maytlgeintroduced into annular

co B0 o TRt port ARG iy T EPBE Rhegigents. quench

fluef 11011@1@1%71 BB estrodbd infdhndulradite D0Q v twiotidirdd@ii®n Brts 204, cach on
fluid through a I;HU|d quench fluid introduction

oppesg sides af byreu I9¢ g psicatedite Wn%@%%kyaﬁtrpdﬂqe;ﬁh%ﬂmﬁtﬂw 120 in the
sl BB Rl PSRl MRS PRI gy oy witin iy

passi ng the |ntroduced liquid quench fluid fromthe
annul ar cavity through the ch#mel to the perineter
openi ng al ong a channel flow path; and (d) passing the
l'iquid quench fluid fromthe perineter opening onto
the inner wall for distribution of the quench fluid
along at Ieast a portlon of the Iength of the |nner
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guench fitting quench process that is suppl enented
wth the inventive wetted wall process, with a direct

W@ e@noksepr ocess that al so serves to provide t hRCTHES10081072428
wal | , and/or with an indirect heat exchange cooling
process that is supplenented with the inventive wetted
wal | process. In another aspect, the invention
i ncl udes a process for coollng gaseous effluent froma

206y by otbar Yisangsiye smpepinangs, Hieciduid madynke Rtraduqed dntgeepyity 206 via three
o DBV LA, PR AOR Ad  AUAHLD  pio
intepdecdon pocehzig eachcaibptantdllygl 80 dggrees oppoed twahé on‘her and oriented for

contactln% the e fluent the.inner wall. defi ni

unieyms Tegeay 5@% | BWgt Hitedugtion, Jgey .m@Wé%r?alu.effn el effective, and
m@ﬂﬂ%ga%%ﬁ%WJncludlng a perinmeter opening along the

bore; (11) an outer wall substantially coaxial to the
[0052her Mablageniérnit |of thee ghett Hmdi thitolugh dremelripherebehianygel 212 is preferably

ext altq the inner | , the annul ar caV|t fluidl
Subg P@%ﬁ?ﬁ?@ T B anLaHshes, gmﬁasi e P stiRery of g through bore
10RNGHH A G WalIEXIET MAE |siep ST ta@MN (i digplddig: ﬂfér@fenmmd preferably
t’he annul ar cavity including at least a first portion

incbidos HUGeas (hahenchuddiq i) danpéid prierlare(opbhschrough bore internal
plroecxgse ngrl 4 & r M E:]glrn\t:nnatléJ ery B! elEatl%Balt lﬁoelrcei 8T fﬁa ent’ fl iﬂ-eshear force
ﬁanne | connect i ngg P%e annul ar caw? and ]tl e '

Prdf@tﬁbl@?ﬂ%rthﬁﬂ%ﬁlbwe is2bidnged Mea et dieicebn @at tli'l eeﬂtlﬁﬁledr perpendicular
wal |, the channel i ncl udi_ ng another portion of th
wihytespechdp 12 netgyal; sipwskiseifasg Rlang. qhirefenbivnes fmsnhag conduit 102 is

pretfal:a gg&q t(%d gﬁﬂsganﬁgﬁ%%ﬂfclay lafld éﬁtﬂeﬂgféﬁ&ﬁr %ﬂp?%s%e%t to,_level ground

tangentia Into t cavit stanti all the
surffadesazndpe{fﬂuetctnfr(mfh hyhleoaathoarpyma]ybl,s @ giyyfetdbéy downward through the
intro uen f||| the cayity;. (c), pass.
borehld7; ff? Eb(gﬁéwéw (1o an £} i i 4 AR G Oed upstream

of ﬂf%vdhﬁﬂ[netl bﬁ@%&g@ ﬁéh%h&h@f@lﬂ@lllt RKIONG v sERAN RS kL dHARARBY D, with respect
having a first dlrectlonal conponent that iIs

to gy Bwasitcanl dfithpgasadisalffloent nlpagdhia et ildn of ef fl uent

0053 poriSh e FRsd FEOPadl B o AT 0 FHORVPRE! Ol afrGfq fluidly link

an@NRELityNB0d RAGI cfiRbht; bdrd) 100238 PeripHiealdsnged F12Ubetording to this
fromthe channel onto the inner wall for distribution

invgftiethalsg seventof fluilly segensgtedhe dyaamicainggial casigpPonthiacd in the fluid
12 81k ARGl B8 REURTFD b L b i

end?@y én oOfc fllié tieodl fimglycdanddiced tiaodgH porirhéter qdalnﬁigng)%nd onto surface
heat exchange fluid throu%h a heat exchange fluid
10@ nITé‘F igpryal RYgstian goesey nn dhn dnudaherviyeilor fdaigglynegpfined and spent
t Qﬁp&
ext tir Egl?erft‘lﬁoﬂgﬁ%ﬁggee %1(1: % Xcgﬁ%;ﬁ ot tgllﬂl%{u'ljih? ﬁl‘@%ﬁth@twnhm the cavity 206,
suaxtbiggearfly thedprpssokeatnenmyi intthd amudpr tchetthsakpendett angeving the liquid

fluid.in contact wit n exterior side of the quench
qu@%ﬁﬁgW%EVo%%ﬂﬁeC%Fﬂﬁgpaexchange jacket may include
[o0%ay e thag nGhfly b‘lﬁ@ltln% %ﬂﬂﬁrtcavr‘é}ugm §5thk rimébntlve quench fitting 102,

shel | -and-t ube type h exchanger. | n anot her
theequsodh lind dispersess tlopg dlic Qils polamicrnyy thheavity QO@, @;sﬂemmg centrifugal

b ey it Py AL 1% - O HE WRReh i gDl Ethoes o acera

chdnge iPabe diteRopatithimid @Atar thetyl Z%anﬂade ﬁfs Q@RBS/Bg with a directional
surface of the quench exchanger tube. In still

corgpeRame thag gp sebstantially ingiadlst o g ﬁ@ua@e@rwg@o g g7 center axis C/L.
PrlfQH he BORAEPUNES B LERICHERLT I D0 | B Y Pp Al @388 Srcotion of
ef fl uent fron1a hydrocarbon pyrolysis furnace, the
cool i ng conduit apparatus cr ing a wetted wal
guench apparatus, and the cooling conduit apparatus
conprising: (i) an inner wall for contacting the
gaseous effluent, the inner wall defining a bore
extendlng a Iength of t he coollng condU|t the i nner

.
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[0028] The present invention provides a process and
apparatus for cooling the gaseous effluent streamfrom
wa@20vdewsaar bon pyrol ysis reactor while mtigatPemyukmas/072428

exchanger fouling and permitting heat recovery and
re-use. The cool ed effluent may be further processed

for separation and recovery of desired pyrolysis
roducts, such as olefin and/or aromati c products. The

offluspie Apmaongthrorgh bers ol 07n gartigulery i beg) the ebdeans 100 is flowing down
Y} r d

VLSRR EhBTRGEF 195 SEARARAE e ey fows pvard

withnegpethie efdriicediytorichtoduwghdiiot @, wad ¢haanelfrageprefeddy dirag the liquid

to process that applies th vench f d to the
quschahigal p GrecieLt h&E @n@ﬁlee%@ctﬁs%gé?ﬂ i%tjélwlﬁgﬂ%ﬁ%. {lhereby, the
cha\’ﬂn‘efﬁ?ﬂe!f”eréf*tfH;I gﬁ)vary@a r¥ct9 'tl%ggﬁf’de glgen%ﬁ ¢RxBin dn%vgar&‘ Hﬁ?%fbn for at least a

l[uid into the effl uent In a nost basic rm
p01ttiu>a dfnthe rftaw @athr heasd the @ham@ 2d2st/ép:0mmg o raoohmqugnent such as

.. the ILq id ench f annul caV|t
il Gttt 56 GPtacred ehih rE g st sy 212 with his
upwhidi rxbierd] ohposiédtcum e palef td Bercerfof deant 11818 as a directional
p Haf
The annul arcavity is hydraulically restricted, that
comsonqny af aflowceath thas sanaylar edowred withtrespeetgmborut 0%egnkre line), the
UId cation,with.the uent -t hrosgh. bo
oty B B R 6 Ehir et e a0 SR fr  direction
coﬂhb@ne@ﬂ that &rragiaMy tinwat tibwad the eﬂ’ﬂuleﬂﬂ thesugh ®¥rd dediter axis until it finally
facilitates coazfete and uni form circunferential o
traygragsr P Bbe Plnghel peressng: iR pepheral pAning d 08nriesg combinations of
fea%tﬁ‘& {¥ve @%g&g&[@ ?héoéas é{%tf%fstt%utﬁl echee Jdntf Aliid e!}gl%igf!ﬂﬁ tlgough bore
ore. sequént | e i nventiv aratus an
froaothe es}eptdfenﬂrmdlmmg thel efﬂli&nf into tlhefthnouglh hercarithgl sagrega:wmqr hydraulic
to the effluent t hore, via a_connectiv anne
rorgregip enitien Taeyed AEHEAG of QuERdy ed: HyRRoY grformity of quench
filth TRRRALTE NndOLrriERALYS bARES ch Filhl fhHaad, tak %Bm‘bﬁl‘%ﬂ’t& W& prior art. The
annul ar cavity, soO as to maintain thé full volune oF
prachss cablgh ase @faltheyvcslums5 aﬁqweallch )ﬂufdﬂlol cftsft queﬁfmmve lquérgth fluid film

and s bstantiag; uri zed around the ful
co (3 SR P S Resmy ST RIS Do o cour se.
[0055¢SS UE&hdbf f e eﬁﬁlﬁﬁ)l@n@idﬁé@dh@ﬁt SxuRd @oblitd Conduits or quench
ki netics. Thereby, a uniformand controlled supply of
ex¢hgagrrh F02y illépsrrgteri ntr SHAERE At cqmp@ﬁiers Nt emem@b riregygss gvall 106 for
f I r
cmﬁtt‘{'&ml% tflé H? oéffalb%{{t %Hg :3181 Qg{egnaﬁ%ﬁ%lr s?{l‘é( éigg g{%lsé’ F @WRE% gy contacting

a hthtwixdhdngt dluidfor dalie ciifeat é]s&hlilﬁtge antlasht refdvetie ﬂThedeoﬁﬁgfbondults also
due to fluid shear or other ﬁer5|on The

id
incgfiferranciflpentdnich 19 pad aéfursn@}eérﬁ yeng 9y tieint %ﬁrﬂwvhlch is recovered a
co&lbiit ﬁyc?HéaEb&{ NGRS MR §bm@PRPEARY, th@' Q&dt BEIERNGNIL be at a
wal'l of the e uent t hr ough %b provi di ng an
tengfcirgotei wedow ehdti at iveneh thentaf prawuqsuﬁsnmmdémdem A'Etmench fluid introduction

pot 3P i Ehif vy Hisg TR e reproabea i B pid e ifferably an

ardnfiiticQAUEEAn g Hﬁﬂﬂae fditifo ahhihiofhvit) @08 b WBRind PI DU ferred liquid
bore wall, sSuch as a wet-wall assisted prinmary direct

quenebribhds 130 thagmayp be patistilapl uselik &nmtlylgainwtowaﬂ liquid quench fluid

fi 1%18%21'&?&{]‘3{%&2325 gl%t%,ehe chha(g ngF 8?,0 e%s? agg%rgmatlc oil. Preferred
arcdd@ticSoil iy G8ve &f ﬁnalanbsmbg pﬁhig ¥ . at Ushse seboat MEOWE SE50°F).  Other
stated, a reference to a conpound or conponent
paitigulagy ascfh Bawe myershollse repnsshdnen @Wméttwlﬂﬂlaé% sy ¢s a distillate
tha%‘?s ﬂﬁ&ag%rglﬂfir( trtféé;&o}ﬁé(f %as&'g{%ﬁe &e%]‘r‘:f?t‘? ?0(9 Péﬂ%ﬁﬁ{%moﬁquench fluids
anount concentration, or other value or paraneter is
given as a |ist of upper pref®&able values and | ower
preferable values, this is to be understood as
specifically disclosing all ranges forned from any
pair of an upper preferred value and a | ower preferred
value regardl ess of mhether ranges are separately

L Y 1 F A/ p— S -
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qguenchi ng the gaseous effluent fromthe |iquid

hydr ocarbon thermal cracking unit, preferably a steam
w@e@ekizess unit, using a wetted wall quench appeCHUSXN8/072428

An exenplary cooling nmethod typically conprises

passing the effluent through at |east one primary

cooling unit, such as a prinmary quench fitting or

pri mary excha er that also utilizes indirect heat )
mayyedieafgBibstariighhyr fjecrofitpr pigaieersy Sefowply, Hiedtquid gusnchdluid 120 may
be %ﬁt%(fﬁ%@(% intG 91811151 ce{\ht? ﬁf6f JLS [P&ncttlg?] f ql??éastegne of (%the rate at which

tenmperature, suc ust above the tenperature
hydvocarborc ofiecke nis atIUpphedirtd fhoutianigngr furnacei pident .scction and/or (ii) the

Alternatlvely the pri uench process | ude
terppegatpro Al ihG ¢Ao Maéealswgﬁqenbg E% C%ﬂl%ﬁpﬂ%eﬂeﬁ

[0635,%!‘1 Ur}%fe?a[le Jsrlllﬁ‘sh&'tefdeﬁtFI@i'UR]ﬂ Eeﬁﬁhd' ﬂbﬁc‘ht ﬂh‘ﬂﬁ 1ntr0duct10n port 204
fitting, wher'eby the majority of e cooling
is komivdi deidllp yowhstraiiny ef:tfﬂqamnoh:t il h9.e Crafenablyn ds tlhletraved iefIGURE 3,

theGeneRhoy o FuFRs BRUE bt T chedemithy Biomulgg cavity 206 with

reshb& tgatﬁew&u&ffé&mtpelnﬁletté}eofpaﬁﬂﬁwrycaw?rmi@ fol BistrrtcOfuench fluid
LE, such as to a tenperature that is either just
sulétﬁ@@élho rngermhy mﬁiececﬂfrmf@@ntlalébewqwdrthe falh oplmylferpw or peripheral
leng% 9 E{I]ﬁlu a?%? ql%gin 0, Bv&%/oﬁ)tr i ec g}reyaeu%{lghggl%d I%On 1rec y fnto the channel
21T0omue mérhdtahgdntigl rpeﬁ'érab@aﬁleﬁiSCd‘d a0EeABiall$ laCﬂfght angle with respect to a
asdoubl e-tube, tube-in-tube type TLE exchanﬁers shel
radiprifromishe pRiphahtyaeant intaheeivg| t@dhe giflugptrfbrough doreeqnterline, but may
alsganluﬁé(cdﬁ?é}gﬁ{ esn'ﬁﬁét Q?e Q@?Q dbﬂgﬁﬂ%‘rrrﬁ&te Q&l‘% fag?ﬁg%ggﬁ of tangent

i cations primary anger may
mtexemmhesuch @oblus loe nnmmd‘ﬁ“ﬁ@nsib greasnwith rapbc&n@ e mghtmgle It is generally

prﬁ‘? qve”ie hat @bo %t 930%05@? 3%31[55% ?11?%1(5&&16%? AF@&% Zqogfcu ar fluid path

arofuﬁ§ GhRneilar 3BA S RPINES i RBHENHEFBCH 15R Phd &Q)hﬂg ‘ébh’dﬁlt 1 02 provide
typically at pressures from about 4240 kPa

two tanglntigl 11113t s kPagu¢le@0ilusisatgd in FHGGRKeT. FIGURE 3 also illustrates

e PR P SR MR B e BB TF oSS st cvit

20@/aIHowasrvefd ug %6@%@5&1&@&1& Oit frﬁh@ HEEL BE PhefbrdE tHat @rfirkh@drtion 209 of
does not substantially utilize indirect heat exchange.

outep maHevithindhe pepularycanisy BPoVs arytantalbe Busuwith aaseapest portlon 210 of
ougeF éﬁf\éﬁmg i gtﬁrg@%hﬁ?&ggfz Czlg}llgeq%é %%ﬂglta%m%aw gérij %cgeglg gh%%ﬁhltﬂar cavity 206.

Thbls:bgza,f thechethed Qe rcdhm@ts with hiee swuhjl@cdavitn \zeﬁtalt \aepqrm@m; @S she annular
and_apparatus. [0035].. On | eaving the prinmary

cadlycHoiaIng the Basimu AMSERS et FarRsh iR emfqrbids @Xan the center of

theséfﬂ{lent G oRth Bork QW%@ﬁ tﬁa@ atangs\fg bfonSSithdEN \Mﬁ;nec'l flow path includes an
hydr ocar bon dew poi nt rature at \%g

outfe'r dﬁmethr dmt of substguiiadlyaba skemw)n OIF@rdleHnd:tymfdhd: atredarycavity 200.

der certaip crac [ tions,

10057 oc A Gl gt i Proreriting SERE I e v+ biign Fitigher 206 tha

facﬁlﬁt%& aRefekm 3480 Hutign 3RAUbr-0RRR4idP 29 Ufuchéh FRAPOFthin channel 212,
say, from about 4000C to about 6000C ( 7500F to

indepoBioM) of thib shearingenflyeiico odtho furnkos qhduent gas kiecaio lP9.ngniform and

cof EMREMENL RTERER b it Bidtion et BRI RRRF, hRH) pRGacing at low

quér@hrt@ féddardtieh, R @S&haddssibRUbHthEamS entfonu | BrB@rablvhen the quench
(including tar-precursors) is commonly substantially

fluid g3ity chamyeAtbd Fubgantie Reltioneddie wngeitiabppil eanjpascnt of the quench

{

A o B o 1 R o, A B g6 omd chane
6000F), e.g., at about 2900C (5500F). The primary heat
exchanger (comonly a doubl e 3ube, dry-wall quench
exchanger) may al so serve as a high pressure steam
superheater, e.g., of the type described in U S.

Patent 4,279,734. Alternately, the dry-wall quench
exchanger can be a hlgh pressure stean1generator

F A/ N a o o - g, Y e
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conpl ete before | eaving the exchanger, or the device
can foul. Preferably, the quench fluid film

we@bdoenticsel y nmai ntai ns the heat exchange surf aP€T/vg1008/072428
with quench fluid as the effluent streamis cool ed
al ong the through bore, thus preventing tar deposition
and fouling on the heat exchange process surface. The
wett ed exchanger should cool the effluent stream:t

21} eng\the Hlaid srpeedicad éu‘%ﬁtal\mllﬁ teneatudinglly ppiguiseer. Wil 1% as the fluid
I h n

12 S90S, Ko TROPRED RELALG AR AL oo HAT R g qucn i

tura¢d elaougioul findt 90-tedree ibend he Ifemuietteﬁrgop‘eﬁglglmw [ﬁﬁB8ds Iltustrated in

ddi tjon to use th direct gque s ct .
FIGHRE &apfdh gantt lapeisudinelin elipe th%k‘@%{ yn B@rai@amh the flowing
futbhd i cipyenti ve wetted-wal | quench exchangers and

processes. Indirect heat exchange may be used to
[0058t oveln somak p@tﬁ@‘@deélhbmhmt‘ntb,eartnula‘rs¢avgym%)t6e1vr0mdestaemt as much

.heat recover feed a hi
volifnefin GnehSEel el a ) fisf BS afieh e ferS i pacity of channel
210k tHAE BReAhEIar cAhE 1089 refides Ehl]ﬁgﬂlcﬁ m&ﬁwp@}besér%lr that uniformly
f'eed wat er preheater in the ench systental ows
providos gyendd fhad teaesneh dlyichehanaphyd 2avith ménime| prgsspgy differential, around
(5500F) ., ~thus i |rectl t rd. but .ot
thegBRGTEIOBR At TBRL i PSS RS ciSjey g5 gqmutar caviny 206
alsBpr@rdardapadifyefot dﬂmpm‘dh & driyi 1ﬁ@$1ab1ﬁ1trbﬂ1¢tﬁ©ﬁseﬁ5rgy from the introduced
ty Blcally operate wth a di rect ench f|UId
quenghn el fle@awitBing ke rapylar grvidy FUasvhethe hﬁdtaééffﬁ%hl gblique, or
pel%reﬁcﬂ&g tn{tﬁ)relugﬁ %P u&%ﬁ“ﬁﬂ & ity SAndl gfe %tatﬁ't t26'61rts 4feeQS’1ble, although
ependl ng upon t at duty require obfain the
tangestial ed pmﬁérradgtoetfaﬁléutatte u(tﬁ‘hlen tﬁélmg of ammzlme:atzﬁye aoe r éifhercby, quench

e SECRTORGH Bk GRAREDS Habd PRI Harngebgh 1 o controlled
sutRELEa P LRAD faHRInCRhd é’vm&uﬁ)‘i‘%hné bHbthehwis WispaSH ftﬁ@ Quench fluid

rati os” of |ess than about 2.0 'were not used int
intg rbiooy la’r‘t Fewthoe rapiallar apyptyi a@a impyysfagiditages ghneralﬂsesvewe distribution and

supgl? Ffﬂt\}\gfrpgld% Of Qf@(:?tétl}t\s/ %tétéf?rdg t | ngﬂrcurnferentlally around

ﬂmﬁﬁhqkhy@ﬁyohb@g]qmench f1 ui d rates, fouling can stil
sonmeti nes occur in a direct guench apparatus due to

(00581 i cilemprelsica that prtlarceriin 28hbe shaed as a suiseangipldy torroidal-shaped
ff t
cha“:ﬁ L gtbrrtécﬂt orps oéta:{t‘%y% @gdﬁﬁ?tggrl L V\A@Hllﬁ_ﬁmfﬁ*{encgﬁ%sisgﬁo&tgpﬁﬁﬁp of annular

ca\dtyelﬂﬂ'hsfnlotl peherdllyf ¢titivaC end med be dbi ©@ainple, frmﬁmleabmulma aQubstantially
t o about 4.0 to reliabhy affect fllntcoverage

flat yigtt poshaped tasennelpngaded slof.| 9 fopg & flucaeh auie%% is casily dispersed

o ARGER 5RP: ) bRk RORXE 1900 STRYE oA of faid aunch

ﬂuhylzﬂ tlnromglr:ﬂmtdamtrothhemevﬁttﬂng 20 enbinght(Q A0, seds do cawse rotation or

I fluid rates there crea
swil a6 b8hY ahentn e RMER tia Sisiuh Zh5Re o Gnfilty f 8 B8, However, in
sorRé BltHBMv SEhSRI et Ushnu faP 8aRfy A6 Iﬁﬁ}t b bﬁﬁﬁaﬁltlﬁﬂl}‘ﬁﬂf&rbame component
systenms were in want of inproved efficiency.

as Shaninkla 12yqr gssdngiplln the sanmqreanllareazte aadshaprge gmen@tm as channel 212,

suczl%/tftfttelPE% Eﬁ{?g“ Sﬁg 1;1:16%) (ﬁ%ut%{s W e\];\% cgtp {yg;%qedls &3{1 gte clhannel 212 begins.
AlY &Mavie crhbodiaiRhtsbid ¢chdideid tb Be chdbaiicvl of tEoptes @it tlvidgtidn.
throug%?bore wal | . However, in practice, wetted wa

[00604i r e ferbly. dveehaiigd 1ayedustian Rerie) At mtrodness quenclhI fluid 120 into
amﬂ?ﬁ , ﬁr §b6 ﬁﬁ&{: %ﬁgl I"Rsot%\élr%ﬂ C;Wtﬁ {e]s];)él}ggo{ th?(h%'ﬂtboﬁéa&gftélat is offset, at least

|nd|rect heat exchange systens i's much snaller than
the effluent through bores of2&ti rect quench systens,

t her eby experiencing increased dynam c effects caused
by any introduced fluid in the indirect heat exchange
systens. Direct quench systens may, for exanple,
prOV|de an effluent through bore haV|ng frontabout 8

a AN " o - o, 1. .
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total quench systemefficiency and performance.
Uni f orm and conpr ehensi ve quench filmdistribution
wa@emangseshe entire periphery of the quench tubRCDDS2008/072428
ef fl uent through bore beconmes especially challenging
and inportant at |ower quench fluid rates,
particularly at ratios of less than 1.0 and the
present invention provides a process and appar at us
shghfq]é[t and; n@a‘ﬁéﬂﬁﬂﬁ 11@)]{1ne) Mathi the ﬁ@lagg@qa,tlcp lage containing channel 212 to
r Iv
o O AT TGl BREG B Slinch AT A pbE RUAER, DIE 107,y direcly imo
chahingh?erz wed te theveblyl avgidematunffbim distritbutiod wdtquorchr fdid scuatmdferentlally
vlde rocess and neans to l.iver a substantially
arlghf h e e ﬂ@%%chofﬁula a0 i3y, Serrr‘ersewah wetting liquid
ucﬂfcﬁvﬂtgﬂ R4Rd8d lda&lt%cpg@én%ﬁ L9 d erpcrtﬁl\/@d@i tﬁeaf]fﬂ‘agnt 100. The quench
tar-precursor deposition and renoval over t
flual m&rodhictionerateh fih weditectjgesnch appbtation may typicaly aﬁ\/sahttaugally higher

of the ipventiv rocess and apparatus to rOV|d

thae e B o B ian e AL noBRe g ar tsaaBhe Gy Bp indircet. heat

exOMahfe Witabutl BMBT qeaeRCR rbhMid thAchidvO Bt Bad bﬁl@héeOSTo facilitate or
t han was previously possible. [0042] In one preferred

assgyrp diutetantiallyneniferge dtsﬁmtlronccp udesnch fhrdcledsaropnd the periphery of

i 8 BPT R BeSrivg e GE B LPM Gy WG utinte auench

flutd Ghtrdi@cEONdorts 204 Bd emphipld Qubdshl Yluida faivgRCP02.  Some preferred
exehang%r type of cooljing conduit. The invention

emppdimegissutilizer youtuchgh |ﬂuefﬂ iroguesipettsyicact pestioned; ginaside of the

f 0 t

codtle RABuPborREM] (Mot PARbetife BoRLACARTRE Ry critical, profersbly

theqoiésee I’l)efvlzewindthe rinnolducavign2@v end ttie péruhbtep eperphe cgmepfises an offset
.t effl fI w stream and. .throu e conduit
PRGBS foe SR P GArHet G dguitbienieh Muid introduction

poft ok UGRh th!i’tr @043&’66% oY a E}H@@J&@l@tﬂe@d 1é[u1H RubRRIU2 directly into

dlsp1acenent froma perip uench fluid reservoir

chajmehhlﬂrlaarsta@faivpmylouﬁm ‘éktlewgsrdatp chachel Bé2 shanicnetabanigdfl flow path

e.con uit d ench flui t he i nt uction
origHEIREN! psaly PITCGRE 10 ghetneb 2o diehil B § ifued or angular
coﬁ USo @b hbt@nhert K aibtine a pyes dﬁﬂu’ecﬂ‘ fllivin E@tﬁ fidn® W annular cavity to
rough a bore extending the length of the cooling
thecléﬂﬁtﬁlrlﬁttf OPFRESY érher@hnthqo%raﬂg@m élrectlne B PEOViide ttylsrsé alfoytion of the
%%ﬁ%cupeg{s{a ?{tt{?@&cﬁ‘tﬁﬁ@ Zl\?gn por 1r 16 gso%gé P]% e@gbgirtiétﬂet}te 8hannel flow

pathhiatludss & Whh@est int ﬂowl’tﬂtdcﬁﬁﬂi dqiehAtas exchange . chahghofighldatt about 45
is preferred that the bore is substantlally circul ar

degrgese fhgEceg et ffirgnpegHan efttéﬁ crélalasnl 2Pyl g tsh@tefq“éW adjacent the
t

ant@g%h;lakgy %gdh ?&%oﬁﬁ@%ﬂ e L u%tél%[tlaa:l] ’ ﬁ%ént a‘[ﬁ{/ Béi%etploé&nn{ghﬁw. In still

other embediBehispi atay@eqmet’erryd thatithie chsnnml/ flbw patcinaluged @amore substantial

corrugated, etc. is al Sf %Lefer

chiigh § AgvBiraap . St BUYhY

firdt %ﬁi&nuéjﬂ fRalch@nidl 317 ai@hint Qlllé)ﬂgtu'ld?ecaeﬂ(qt bﬁ@ﬂ{e dcb&Y portion adjacent
However, it is anticipated that the conduit or

theqwem@m@mhag@@? soolt es itlastraied mrH&URELY cont ai n

0683 o o K50 Jie=bBp o R0 8 RO Bl ROy igon por 204

diréQRViafy @ahndizae, @nddeshaie to Plekiddiahlanpiilef ffgddyithEthe annular cavity
| i near or stralght and oriented in a upright or
1

20@ens oicveen dha diraciion offluld ipigadstion frgmyihe uﬁtpdruewt port ginto annular
t F t
A0 MR R pliudh 3o ion B RN s SRaMB, it may be
wetting quench liquidis dlsplaced fromthe perineter
openi ng. [0044] The inventiveZprocess provides a
guench fluid perineter opening on a periphera
perinmeter of the cooling conduit inner wall and a
connected channel for conveying the quench fluid from
the annular caV|ty to the effluent bore Preferably

.............

tP}lt edegrees between the
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[0046] Liquid quench fluid preferably enters the

annul ar cavity froma |iquid quench fluid introduction
w@ooow/osdsspough the wall of the quench appar at usPCTHDSm™08/072428

preferably at a tangent with respect to the conduit

t hrough bore. In one preferred enbodi nent, the

i nventive apparatus and process includes use of two

fluid introductjon ports for introducing guench fluid
deé‘ﬂwbb ippamg smbedimeagfor yn HEfa%,lwoufom Hechpis! 12 flgw path that is adjacent

Q{nru&q Qald p}p O@?& tﬂ%wsﬁ é“dgr p[?onp ﬁﬁﬁgn@ﬂﬁ/uﬁeaégigeq with the effluent
de rees a romthe Ot er an orie

thrb@gbmél ol Yurdledr iexepigy &nady b des.ﬂrabht thiteat dease one quarter of the total
directiop as the other respective i rodu tlon por t

lengtle PR ERF H?‘f‘iepatﬂ? E?rdchaém?ln% ]rzgtfu%”é’dta tﬁ%qg’ pyral %inWJ]P dhe center line axis

t
thrg?%‘ﬂ t{l% ﬁ{fﬂ%eﬁ} %uéqgwbg?ée[(?fa Tlg!? alg‘:fmggﬁferﬁé ﬁ?@d%@?ﬂﬁt&%ﬁ&ample not only
inctslecpeaitd parlalalel filw | tiug elsaduiht pavtian ofwdiveatioodl apuegnooint of a flow path

ot e ARl ot erABaRd e el Bk Rpein S prefered

oribMBEGESHEH YaraBR&l 1 HV@BLdhYeh ARRS tBLY SerlR@dly be oriented upward and
denonstrat ed and nodel ed adequate fl ui dlstrlbutlon

SPWﬁqallﬁup@rﬂélpl ® the @&il@nbthr@m bymad% dorf ahspuaa gt duapereef the total

lengﬁlr t01§ t c %gﬁz 1 Zﬁg whe e]lbg\ﬁeq?utl hl Sul 1s d1 P L& tf I‘;]he annular

rovi ntira UtIO quenc

cafityu2dé éd’iﬁl puSsS $tdiv€l @éhedalfyu hbw@ﬁlr (orehe Ilea@ﬂc wdth @ﬁfupiﬁﬁ?& directional
t hrough bore wall, if the bore wal |l ever does begi n
compefren tsﬁéh foal amupwai Bl dhiovel atnasien 6 lesst @nmwter of the total

0

SRR 27 O AR TLOK UASGICK QUSRI LR sple and in o
radi@ly 1bwarmhreea'eled)vm]d ﬂremmatmwtopbmng ﬂ)&@ cent to about

one- hundr ed erce h as about fift ercent
10483 T | Ipiontso preTsree c?m sdioeily Penling <l gf (Ayenchpgxchanger 102
alsD PRl AU NG Rirfdi bt fdxOMANLARL &uRRYasD8 RFAIbKSHER fiibnch exchanger as

response to an operatlonal paraneter such as effluent
ilhfstrated rlat EGI&E |20t entiasachauapehing rqmér &mlmtaéc; tadithcb heat recovery and

t enper.ature, i nventjve )

recgglﬁarg a(fhmﬂl%r g]&ﬁl IP‘élué? bbgﬁt} gf ange. EIM(L bacg?t 122, coaxially

exteilaBto Hitey hcﬁ hApemal. iqvolhy esddudi02asay fchRABTERBAGH exchanger tube
done to defoul prior art quench equi pnent.[0048]

104 pyreat 1rap$f@wﬁub@ﬁroald¢& gpemel shell |sullf@f:§t 108t ¢repfingfa lagat exchange fluid
anrﬁrrg@so ?ﬂﬁg% x1 llﬂ%?tperxg%a% &%cﬂ%tef%z eXC élh%}%gc%o gle annulus 125 1s

poﬁﬁdﬁlﬁiﬂdl dﬁalfwﬂoﬂmleamgbfgﬁ&ﬁﬂu Sugrlf (fHal:iﬁeﬂtz lﬁtﬁbh caﬁtaah@dw hezd exchange
5% steamcracklgae in conjunction with a wall wet

pét - &s WA QURECaM.pVEl i the sxigmal shell sidet |Wsnaf the quengh tube 104

1n
PGt LTy 1 OB ETREN T, S Y SRR oo o
anfihat quaheioﬂiliddhjleddim pmdl(i‘bmd dheatel @12 tapgenit lmeaung bf tliee[uench fluid

aseous eff n tar recur sor - cont.ai ni
il ) gE SYBEcT #@?nta aiv earHRIRY O rErg 9 i (H?ﬁket 122 is
pre‘f&@lﬁ\@) subartRAy ehakil 'tBtﬂh@d(ﬁ{fe'nelg thhe 193SSRUSua{ck | diprises a heat
such’as at a tenperature above its dew point, into a
exejuegﬂa Aueixiotearige rfompmlvlch@ berdurhangoFluid h24bheviag péemperature lower

ive rocess, s, LNt rodu g.
tney g O 1 TR OGS B PERbh R S RGE B iaseis pppticd heat
ex@hdgd Nela 1221 yoidat yxdhBidcoRlug iilet Iﬂaﬂufcﬂ@)llm e meht dxlchirthe fluid outlet
120 along the conduit 1nner wall 106. The cool i ng
12% seraencs heated deppericarge(flyidd30; pge ﬁleﬁﬁfilhqm%wﬁw or stcam from heat

n f t .10
oA el Pof 78 Al et sl AR ohnit 132, The inlet and
the conduit 107, the inner mall including a perlneter
openi ng 109 al ong the bore am® preferably extending
uni nterrupted around the full perineter of the bore
107, (ii) an outer wall 209, 210 substantially coaxia
to the inner wall 106, (iii) a substantially annular
caV|ty 206 external to the inner wall and including at

oy Y o NN N Y " oy R I 1
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quench fluid pressure within the full |ength of

annul ar cavity 206, which is subsequently followed by
w@wgnewsd al |y uni form em ssion of |iquid quenedir/ib20081072428

120 fromthe annul ar cavity 206 through channel 212

and onto inner wall 106. The exact shape or flow path

direction of peripheral channel 212 from annul ar

cavity 206 to perineter opening 109 is not criti
oulgiporipnpEax B stvarkqdar ity cedly Qf@@ﬁ iffjogesirgd. néarllustrated in FIGURE 2,

in %1&13 Le?ggarr]lgﬁ Q"l&l?(?jlnr b\/,o ath@ u1(§ ?ta?S ?%E%@%& h%],]tj é/xchange fluid

pos 20% afid txiefrbmrth¢ ﬂamlq a&&c tjm«mgtﬂ inghirend inpa Recttaa gp flefderualbt port 228.
in a resultant hydr a I| flow path th

sul t IS
(0063hst A aongh pxehengert Vg mrelsebbary progl vith ?lrréace effluent 100 and
quihi gL 9ho Wﬂig’ rd@w?tgr%rd Qlﬁn% lt'ﬁrtﬁhﬁﬂ B&%rl(ﬁf whil€ sdth@¥Wd high pressure
path I's tapered or otherw s draulic variance
boddrofegd i waser/stergn HlowsO@ph@drd| in ihs ?atnsblsr HSosuranindingathet dvoling tube,

flui is introduced into . annu ity.20
e e ¢ n%earrgesﬂte&tﬂswr}ay 815015 Rl o e (b sl gyater/steam
cirbifit g %fe@zﬁﬂ Cast NBatQHHl EMeridl h%ﬁr zﬁ:m%oﬁom an clevated steam
centrrfugalfy fréyﬁ ng cavity 206. §p Jﬂﬁtlon to
dﬂ@@n@SatSnfrqmgrn@lhenlqﬂqu@m fpueaseh urkyiag dnsctrrhed inhd atgsh Pexelopments in
r_wal 209 O f WO o facilit
Traﬁlrsgegs%l’rnleg% Xf an%erl fg% stail, tor q:'rﬂ%f]lene ] ntasueﬁhh]emm&n & @t Burghardt,

Schtifdosighia Hﬁﬁd@ﬂﬂ@ﬂ%kelﬁﬁlﬁhf@ E&patddnF pr&kbhtatlébat AIChE Spring National
Preferably, peripheral channel 212 emanates from a

Masépg. Athangt APalilPYA. FopeRae: i s substantially paralle

h o c rst
[O(Wﬂt ogng S%be%lﬁgeiﬁggsl%a%t sloa lanf)gt?{é]] ﬂs ot r8 gééhl‘(\"'ﬁ{a be desirable to
prca/lmtﬁ heshopodistande 2fl Onatkaed éllommkﬁrecﬂlygcod{éd) thmugh bQ’i‘@Sbetween the

an 10.have the sa ter dianmeter with re
vt TG et GG oA BT AR G L. £ afi ample, when
geh AN BigBNMLRTe SRYINt FofOfhedRBF e eal @(@hatnge Oth%rl%{?ﬂﬁ of the non-
the centrifugal force of quench fluidt 'S

indiade nodled Itl}rougtt bomﬁchedldr lvr:t oelorded swchztb@t thy quonémfuid film on inner
lightly radiall mard t he fluent. t
waf)of % e 5 P o Riion BARHeGooisd S T B asPiclip fayeneh fuia
fildlangs fhcrjsdkeRar t22QRoA108) srtibmer ﬂtét@&ha&@eir tudBd 04 NtAso, as the liquid
channel £ al ong the another portion 210 of the

qu@t@beﬂuld/aﬁlm 1sHlesatsde it castn AR pomsqrattae dlcay epmpencatsf mothe gascous

RS RO 05RO R oy 08 VGBI A v

51t12 deO&ratel ﬁ’rnsif@ﬁﬁbé Mlqu&anatrMcﬂﬁﬁr iwich u@:gesd ao | difegelquench processes.
avity cross-sectional area.than a crosssectignal area
Theeby i Gisieh 11619 faris todher r%aa%tﬁm@ﬁ along s ie fyalf; 1964 9pn as portions

of %y Lgﬁclf"ﬁ 1‘%1I &b @5@& zgﬁr g Ry BRI ﬂ&gHs H&ﬁ\%r&pﬂb‘ﬁtacrhannel 212 at a rate

cav ty 20 to pr e the necessary energy to
thati einfuresrageqliatet hiuodt @iehéle flguk rﬁlolw filloug dhevivtahli hO@ rirouh ahe moment or

cavity 206,. along the first rtion 9 .of the. oute
terpargtu evm.rr@cfi}.l%f‘v et ?ﬂ@eagle%r s rﬂfftgt g eiTiRnt arc condensed,
an® Al Yutk@ntigllys 8l B&kHOBorffenhbROfaE pRRuRbrs §18 condensed, to minimize or

i ntroduction‘energy, during circunferentia
prayesttionlng.i on within the cavity. It is also preferably

00837 ¢ P Feieab BLPRRPL]. Gieafh R 155 HSCRG ppagpicd o a quench

exdhaagertvagk @ﬁlfa&ﬁéﬂlftﬁd thad Faud fgeneh Orist BeatriRal 6 aﬁt@&reﬂﬂy at a tangent
annul ar cavity 206 to provide the hydraulic inpedance

as pfusiratedtiaibe digpit woeHett hid wnayided defompvamsa gigture 136 of cooled
ga%?ﬁé Qﬂﬁlre ggﬁg&] lllg‘ngdltgi%n?%Ellﬁfsd? gﬁ% 88% a Qﬁggg%}rgd?ggﬂtﬂmed within the

agarnst the liquid quench fluid 120 mnthrn annular

cavity 206 to facilitate subsi%antially uniform

distribution of |iquid quench fluid 120 and pressure

within the annul ar cavity 206, w thout excessive or

non-uni form |l oss of quench fluid 120 from annul ar

cavity 206 |nto channel 212 or bore 107 Stated

11" a N I ]
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[0052] Displacenent of the quench fluid through the

peri pheral channel 212 is preferably substantially
w@niobos3ss4 N rate and effl uence around the entiPEI/US2008/072428

peri phery of the through bore 107, onto the inner wal

106. The step of radially displacing the quench fluid

preferably includes distributing the quench fluid film

along the axial length of the through bore interna
coglpdsiden.s e glean |yt porg eABIOHAM; ¢frihe Fo‘glr%ﬁqnétut dﬁ&land cffluent outlet

f
5] A AR S 5 08y BEREELnd U cotn
COMEJIUI tO@aIMtdtlpkaejuﬂeus di34 whagr be\/hhﬁrhfdl@lpegdthdroma anihimdbn manifold.

round surface plane. Prefer ch co I|ng C ui t
(00565 | sLigridr sl Jutst 1 &htset re@tt&% éht?lileaintl’s‘rl AT a6 Mhgugh quench
ﬂufehfe# F&t&lﬁb&iﬂ B4, Wit $her a?s?g%cotf tﬁé)lﬂvgﬂt%n gﬁt%&ﬁgexé&tg %@nﬁg%e sized to

ent’ from hydrocarbon pyrolysis’ passes ferab
pradodenwatidictih b@@l@pret;stmee b zencrate. goﬁdeqwsbdtmd eﬁsfttlblam:n to all of the

inig s Bath BFOUHCOIMRRET SO Sohenioa’ dRpdiERL n FIGURE 1.
Ac@é‘ﬂ'dtr%f todmensteasdembodiffnt RN B&Ylin: %]&ndﬁﬁft 162 c&% &‘ets at @rect quench

t he ow stream of the gaseous effluent al ong bor e
fluidointroflgg®a] porsfodiiradysing aabissee quénchifbiidiadp rtleajgatSh@us effluent stream
to E’\i\{{l;e{ﬂlcﬁ tlgeg%ggoeds eh%tgt efn? Ieﬁ\én tdn}go (féllle%la lfl%*cinln{}l&ét%ac?l%ﬁlé)ar may be a port that
is iépaﬂawéﬁoﬁ]azpc&c Geuddo ngtréduct fheslidquiy q&éﬂdhrﬂtﬁh $1Qlt %&fat@&hé @etted wall

fluidly gre ate the dynamc, inertial ene
filgao b athﬁfeere welbpﬁml@t% Powereit the slireetyeneh %tlriyntroductlon por(s) is

1 4
the' i gt#]a{:‘l 2%%? édc)ﬁllltttr?dt% thlfa ﬁﬁﬁgf@%e'nw Iﬂ%thlzhﬁg ﬁ?@?s 4 wetted wall
ﬁlmnt]moﬂmhemlnltdd[metgh therdinet guenolp éhuid dntiddactamd ponntot)rnprises or is the

. rfac 06.. The inerti al ection en r in the

liagiraah At i) PYrOSe O PArGgkilly st AWREN ARG SpimRtises or is the liquid

quéi B @UtThR QideBeqidnbh duAPAME philRs ABURIhCAKL Y cé’sﬂ%r channel and
mai ntai ni ng pressure wthin the cavity 206, such th

pmmMMWaopﬁwmihe pressure energy in the annul ar caV|ty |s

i n_noyv g the |i UId . Ui ugh ,t he
0B nere e TRHaa oA S NGRS B FIgVRE 2" abiBnscates o
subdeimkhy Taui Ef1utto tabudh@otdvient ind@inguamshnfidllyt ian@onstant internal
102, the quench fluid disperses along the full vol une
diagfetqriperthe ifel apigblengthodithealbarad 0¢.e Rlomicl efg &1 songr grabodiments, through
n I t
bm% ﬁf7gt¥t i?@ﬂ%lﬁé{}é%g%%%ﬁg I{n%%her a-lepx%anq%r :&gﬁ}l@ Ihel'ﬂlt%rnal diameter of
thedh)d’re d()|7 Qﬂ’osmatnh bf tHehgermmned @ientgvi (I%/rnaﬁ be aj’f th oirglensnternal diameter

a directional conponent that
tha@daetdéﬁttqt%n ofythe dprg | G d%natt%métffth% @ﬁltlmﬁt‘tf eaaﬁ%ép% Thereby, the
€
i RIS A by 6 R LE LA B SRS o o v
qudlichgrodosn Aheﬁtfehwe ditanfetawhahgengay hlsobglprinaded &0, near the perimeter
oniPb oS 5Pt TEHDHy BRI COIGTEn I FYPIPINE upstzcam of the
petimekABSE g/\'ﬁﬁ)' dldodBfrEdnt! 6mhefp|eﬁ¥f§te¥' BY&HisL Y99 hlnrs%ﬁﬁee%bodlments
to a vertlca Iy oriented conduit 102, the channel may
thepc@het:labl%/ndiwrleclmdc echangeiiinl d@r@etrtthf the gudngh aﬂuld flow path at the
direction th on_of | uent

e 2o ndmarbisfee FRBeRslsh @ hhETb Alr{uF iy Hone the eftuen

threfhgtE8drS, Sangldl Gt the BoveRedl f0641 Tharébyathelqueasdflgidr i@0trhanbe emitted
for at least a portion of the flow path through the

dire¢tbnedy thq j)ore;o@@g r ]&6nyglt}[1 gedusced esperuse i theyslisan sffects caused by the
t the effluent enters and
eﬁl ggg%%g%ﬁ@#gﬂmﬁggHﬁgpé annel 212 with this upward
di recti onal conponent, (mhether parallel to bore 107
center line or as a directioﬁﬁ]'conponent of a flow
path that is angular or curved with respect to bore
107 centre line), the effluent flow path along the
channel may change directions to begin flowng with a
di rection conponent that |s radlally |nmard tomard t he

Y Y 2 T " o o e
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hydr ocarbon feed is supplied to the cracking furnace

radi ant section and/or (ii) the tenperature of the
w@eombedegaseous ef fluent fromthe cooli ng condedT/US2008/072428

outlet 112. [0056] Preferably, as illustrated in

FIGURE 2, liquid quench fluid introduction port 204 is

| ocated axially downstream of effluent inlet 110.

Preferably, as illustrated in FIGURE 3, the quench )
(00681 ¢  Xempyier mpdebing |of i gmbadisrcnt fof (the inservAt Weltqdy wall cooling

i nt.o Lar y i .0, t .. .
col o e L e Pl o PSR Fred s P tiggid sonch fuid mass
flodi sitasi With @ queanic ho ffimack agh sham toif ak |lywussi freanndbpua @, and in some
i circunferentiallﬁ‘around t he fuII.circuq?enence q{

1ns&.é1pq:spﬁ@naqs yogzn@st oB¥ abayh &.%rcagéq?wg}e B .e\%nfqﬂy@{te wall film. The
opdhbe %e%tﬂ%g Wl QHE JGthch ﬂéédjrali%%%er el 'eﬁ(teh&‘h?w&ﬂaefrom about 0.1 to a

channel 212. The term "tangential" preferably nmeans at
rateudfsit denst ahduy 54, of gien laplgref deditedr eshes twithodiesct gukng applications.

fromt ojnt .of tangent intersection, t.o the effl.uent .
An iR B P LRL TG FBE Ty sur] HavHdRegth e hiroduction
ma§NedveSa Al rai® WIDHE aORhLEWE Bdm Nbet 8ULEL aBbuttd® An anticipated

poi nt of tangent intersection, such as plus or mnus
pref¢renteed nopRsegfinge sanget ot @8 pwdireeto heatr pxphrngmgpplication that does not

nerally preferred th t he inlet. port. 204, di.r, the
sut AR sl Al e Re B g fpdl FHlg e 05 An
antidipiedlpich@ciuh dpattis@mingy faObctagddwall dirsctfqueddhefluid introduction may
preferred that the cooling conduit 102 provide two
hayodgest rade witiae rpege of Hon abauichs 4o abeyt ¢<t. [dgpaylingilargely upon the

I i . S n .
roShe s e Ry nBliRelr R Ao AN ebberrcal foatures of the
injectassf gecreant afveationnhave geneirdtyd 206gnifrioane v@proviemestomewetted wall

enbodi nents, it may also be.preferr that.a first . )
qui}%?tsmﬁmmfomla%t SR IIOWV\lil‘fUﬁﬁ? UGG Tt fypnaggfficgpatio operations.
Fo%?(ﬁné %ﬁ&@%ﬁﬁ%ﬁ?ﬁ#ﬂt ﬂcnlay' R dkitdbl@te 8GR LP %%de@snlotzéll%ﬁratus of the

f out'er wall in the first portion of channe 2
sulgedssnemtipmltd yntedjpec thetliquivk qeamchifhnd osvtei thy i@@6 wall at a liquid quench

o s koo S Ghes TR il Eib 51 2y per eppticaions, i

majae girhtle taretiodus theaRi®fuitich Mui®sMBChe lithed walN @rliquid quench
i ne axis along the center of the effluent through

flugblodfumaye fegdareighiaptiaef fremsabont Berte iabeutdss.t Rlee subagshépvention may
f ' ter, di r.that i i

be SeRYP b Y ER R una bR PR i b9 grovidipe m apparatus

wharebyilthe clevitlt ahd28dports QS ddsighraub aeliva\a faye 206 at 8 rate of from about

preferably sized to serve as a distribution chanber
0.IgBtorangrevERE) ficest At Grivh B inaitha dsisitnagrmelpr of the apparatus and/or

: . ) : o el 212,
OPgﬁﬁéiﬂﬁﬁgﬁ?kg?Stﬁ%gsﬁearFﬁg&%ﬂ?VE%E%@“%?q?ﬂg furnace
[0060f | ueWhilgabe shyvadion 1106. bddni decnbanth comiacobh edithf Icaitain preferred

istributign and filmcr.eation on | 106 is .
cmbRFip o A ooss6 HETG B PoVGeni FHCRIaR sk prgcciarcd, the
de@ﬁﬁﬁo@% AR ABtcRASBIbIRit e iﬂ?/'eﬁtidﬂ%eéﬁlg Phbse F}’)ﬁﬁfcﬁfa@l%hﬁbpdiments. On

when the quench fluid exits channel 212, a substantia
thepopniray, dhe tdisclosargantillabtrativer ind oppioteaded ob coreer all alternatives,
neh flui.d has,been | ost,due .to skin. friction : :
mogifeatitn. a0 s % MESaRn bRy BeicaRg of the invention as
geledh@nRn@ pAtdoul @ddds&rgbed| Whuskritsd,iant dedkieesl hb Bsltawih alalnfs.

longitudinally onto inner wall 106 as the fluid 120

emanat es from peri pheral opening 109. In sone

enbodi nents, the liquid quench fluid is turned through

a final 90-degree bend at perineter opening 109, such

as illustrated in FIGURE 2 and is enmtted

longi tudinally along the wal1311:06, in parallel with

the flow ng furnace effluent 100. [0058] In sone

preferred enbodi nents, annular cavity 206 provi des at

| east as nuch volunetric capacity and preferably at

| east twi ce as nmuch capacity, as the capacity of

PNA PN . " N N NN~ L
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[0060] Preferably, quench fluid introduction port(s)
204 introduces quench fluid 120 into annular cavity
WQOWmoatsean axi al position with respect to throRghURmng072428
107 that is offset, at leastslightly, and not directly
inline wth the axial position of a plane containing
channel 212 to avoid direct, inertial injection of
quench fluid fromport 204 into bore 107 or directly
CLiA¥MS channel 212, and to thereby avoi d nonuni form
di stribution of quench fluid circunferentially around
WhanbetCiameéd Is106. The i ntroduced quench fluid 120 may
serve as a wall wetting liquid quench fluid and/or as

a direct quench fluid to directly cool the effluent .
1. 100A HRECSYRUTFEFNG & WeticA Y0 Aol eRndytifer usedp Argnching gaseous
. . ' cal Lally
o e R (P E Y pRRe R P e
(a)ot hertrodpping catligastoys siiblantasta schiolieg tomdat, sas coelmgeconduit
wi t.hout direct quench, as required to achieve proper
COMBAY"ral ance. To facilitate or assist in substantially
uni {9 aMirhcs (wail Bokt dodthcBhg SH@BEFRich, Hdid ink® wall @eAfing R®ore extending
periphery of annular cavity 206, sone processes ,
acceleighyot sid ¢roding gordwit, sHd gt welllinchedipg  ppineter opening along
queg&ﬁbfkyid i ntroduction ports 204 and nultiple
guenc P1%i d fittings 202. Some preferred enbodi nents
ut i iz dusd veplenedindll tissld il aUcht afbgptially c€aedl to said inner
positioned on a side of the cooling conduit opposite
t he¥dtlher. Al though the anount of offset is not

Cri ti- | .

e T AR ARy o0y BbaGl oRERRR IR g atasta
of f pettiodiod phid oatee wallpfaidsndubashvityhBuidhyaddesiotcht @mnatted to said
di aneter of the ILauid qyench quiﬂ intr@%#ction. ort .
204 POLTEIRT PPERINE, 571! ADHAATIELY RYETRLY SWEPHIHRE ¢ Regrggheter of said

I auifde QMBNGHY ddodldl cdAB HbRemblaY 1daii D AFRANBEai Phder @1 and
stated previously. Wth regard to channel 212 shape or
chahingh péligwry ahimnet exendang aound & pemyctoeofast wneredall, said

that channel 212 .flow path.include cur.ved ,or..anqgul ar .
companr by Tat nhigh s R fding PRy Pugi i Rk opening
di r @lhgfshiaWeRaeter bF i dier aanul ar cavity to the

perimeter opening, whereby the change in direction can

(®)pr owntepduging adiatd guepeli flpidrihiopsh péiquiddrugneh Buid drfradugtiesport
. C . it I arr .
PP ENEF L PURE b A LBRBHER g overvar,
whetebg shidamrodidedliqsid gucrahglli@rillic kdagevinf at | east about
45 degrees, between a first portion of the channel 212

(©f | ovrpHETashisaeduced dapid aepdiibwe frompsadharuar gy thyough said
: L i ' t the
e @ o R oL S b I B e ot s, i
(d)may phssingrsefddiquedi qidnah flulbfradanangleridetan oparithg bntol sadiesna wall for

. more. suhst.anti a h ein flowdirectiaqn, such as.an
iR or A Ayl R ABEaefleu § ofisy ey bt By DR wallas o
quéde8 ffuid film ROKild QAc@rcdtRSaSHRANNLY oAbduddha&RRlonk8id bore of said

annul ar cavity and the second portion adjacent the

coqlng aeetleit tagprediasg queashed gakeoas efflucokitreamed i n FI GURE
2. [0061] To avoid direction introducing |iquid guench
fluid fromi oduction.por.t 204.direct.l i.nto channel.
2. 55 e s el sneBi S R oL e itinds B REERaN Fhia

corg’bﬁws rﬂnt?&&c?@??idﬂquﬁﬁ%ﬂetn}éh 200 asadiRet Bh 1R to cool said gascous

Irection o uid introduction fromthe introduction
effppgnt bypdizeck guenchnnul ar cavity 206 and the first portion
of the flow path of channel 212. For exanple, it nay
bedesirable in some enbodi ments for an initial portion
of channel 212 flow path that33s adjacent the annul ar

cavity 206 to flowin a direction that is
substantially parallel with the effluent through bore.
For further exanple, it may be desirable that at | east
one quarter of the total length of the flow path for

PNA N . g .
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exchange fluid inlet 126 for providi ng heat exchange
fluid 124 having a tenperature |ower than the effluent
wao esopessasur e. Preferably, heat exchange flui d pai/es2089¢72428
is supplied heat exchange fluid 124 by heat exchange
fluid inlet manifold 127, and heat exchange fluid
outlet 128 renpbves heated heat exchange fluid 130,
e.g., heated I|qU|d wat er or steam from heat exchange
3. £1 uilhe pracestofsérm b fgther somprsing therrang intreguging it diesct quench
ﬂumldfn%l:tgﬂujeﬁﬁhsay; C u@hﬁ?s‘irreglﬂﬁgfdglgﬁg g@?@@&%&ﬁﬁtﬁﬁg’ tlpl‘? is separate from
sait lliquitt quah edfluid ikttdduefor?port.n heat exchange fluid may
enter the fluid jacket 125 through indirect heat
exchange fluid port 224 and exit fromthe fluid jacket

- t hr dhgRracass efstaimpte ferthex sprapgeng theisteraftinteedugimngtsapldrect quench

A e T 8L B R TRt B PRESG raio of

ﬁnannmaﬁdtahbmg4uhrough bore 107 whil e saturated high
pressure boiler feed water/steam flows upward in the
annul us 125 surroundi ng the cooling tube, aIthou? ) )
5. ot hdhe grashumistaingeo fether sampayng fhestapeofgupsingaed iqud quench fluid
onfdQal Bhndr&64 mtlﬁq: i 1?6%%111 ‘ﬁhfdctﬂ'fﬁrn'acc'e EE? rﬁ%?lra)ﬁo‘%rf FRRI8Sbut 0.1 to
as a natura the yphon, operating an el evate
abattddm dr um as i s comon in et hyl ene furnaces, such as
descri bed in "Latest Devel opnents in Transfer Line
Exchanger Desr n for Eth | ene Plants &
6. w Blif gresesof ¢ lnrh it eéﬁ‘élhét Ipgst é@@lawpafof @§@hﬁ@@hﬂpw path is offset

f onal
Wil ERREEH o e RS SER PR Rl AR B O
stated prevrously, in sonme enbodi nents or processes it
7. may The peessy dlellfmt 10 ity ce@pdsisf tictstah stcadagiag @fhydraulic resistance
unj acketed (non-indirectly cool ed) through bore
betpsenedf 2pHdaasiy And said BCREEORNN channel 212 and
heat exchange annul us 125. For exanple when
g gen hi r [
- GO ph e P RSy BB E R B P S R polfRhos said
hydﬂankiw@blstaﬁceebesheeﬂ shibenglreatiedartivaid pdtabctédpeingnch
fluid filmon inner wall 106 is heated to about the
saturation tenperature of the steam before the quench
9. f1 uilhe prqcmsafn%i@ k, herthea eqapiasing e s(e@dtﬂ quenchinsr saicbgasgpus cffluent
h u
strgdif G 7 R P b Rhec M8 in Pl B h A B SRR extgror o said
hneowpnnﬁmﬂewmrw&ﬂnbﬂymmpummqum@bMﬁgs ef fluent, thereby
replacing at |east a portion of the vaporized quench
fluid with insitu generated filnrforning l'iquid,
par
1OTh eﬁggyktﬁ%ée%q%% weg Cé@}n?nélﬁ%ﬁ#eur her eﬁﬁ a| ng%ﬂmg conduit
bomlinadlavhéir¢ctibe thuaid subSientialyerrtasl pahrespast tofa gtdilmd surface and said

uench flyjd are i zed. The ench fluid is
gk SRt e Blons PR Witk BHoRL Saistipad surfuce
adequate |iquid quench f|UId flow along the wall 106
1fro f2ifdl 1 th Rollihf Sdid liqui h
e ebo Lo onRt s PR Rl By coffo b shid lawd quenc
ﬂuﬁbﬂmm ngeds a Amdtiomdf &t lwbemmﬂa @atd af vali¢h l@fdrd)dmdoon feed is supplied to

densabl e tar precursors a e cond n|m
s AR FPBAFTeAGS o BOLEIO LR SPT g SEGATA™ 8 E{RaDRE condit.
1, quench fluid 120 nay be supplied to a quench

12EXC %Q??Jce&%la@ﬂﬁ 2 vﬁi@f&ﬁ %11&1 ll{lﬁﬁtqtu&?&l%n&] WERBAsds kb fatic oil
inlet tubes 116, preferab a tangent

havihg adtnpblbaeling pointhef at ile@ﬂtraémuaﬁ(] €t 134 is provided for
renoving a mxture 136 of cool ed gaseous effluent,
heated |iquid quench fluid, =ahd cooled tar precursors
entrained within thecooled stream The cl ean out port
on bottom of the cooling conduit 102 and effl uent
outl et 134 are preferably positioned near the gaseous
effluent drscharge 112 end of the coolrng condurt 102

o, AN A
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quench process. An internal dianmeter change may al so

be provided at or near the perineter opening to
w@e@oide3f or thermal expansions or di spl acemenPGI/US2008/072428

bet ween pi pi ng upstream of the perineter opening 109

and downstream of the perinmeter opening 109. In sone

enbodi nents, the channel 212 may include a change in

direction of the quench fluid flow path at the

perimeter opening, such that the perimeter opening 109 '
13 gendhapfogessaseerdaiggngny héthefri¢ogdme cldimsrghdisteddy a cooling conduit

arallel, with.the bore [l 106. There th uench
oy O bR B Sh el HF p oV R VB . he
codlf dumtlhit igduaedcaxiaspyr e to the shear effects caused

by the effluent stream 100 flowi ng in the bore | )

107 () o serr walipenr wntastioe piiéh githent paid mse vt defiping prgre extending

i nvent.j K | i. i 2 > .

excc RasplFotBld SR ChnGACUREEP DM el flin R BRERetcr oppning along

quendt bbretii d mass flow rates with a quench to furnace

feed.ratio of as |ow as fromabout 0.2, and in sqne . .
i ns?lé)r?@é%“%\)’iéﬁf%ﬁem aaidapngrafind sebsfantialiy %%ﬁit%l gaid inner
an gffjective wetted wall film The operable wetted
wal I 11 quid quench feed ratio range may extend upward
f r ofmiaboulystantially anrmularaiity oftcapl fosastinadyorell SidOncloding at least a
even higher .i.f desired,, such as wth direct nch .
oo PPRieD et onfet Sl s Bt SR P! SRl Fatgected o said
I angerifeter ¥Hdnkied sialahnid1hiodah By dxieRfally khittdchdin)t 4 FEUBREEOST said
may have a mass ratio wthin a range of from about 0.1
t o apsuwal, vid snulpscpdhpacledingragfeaptendraen efpaideytergvall;
ongv Bgéﬁ 41! I{n%r%:xtgne qﬁ SR ggﬁrﬁé’r{%% bERL Qe DAL said
doe %o st anti'a y're % upon di'rect” quench, may”’
hav @eciiphcedlichargic] poodigbo tiiandelX1dvo path et fRidby cdihects said annular
anticipated preferential operating range for wetted )
wal Fadiyrwith syid ssreoicly| coppectad pesamsssriopaninga plomgvaidpepggter of said
rat i oMbl fhgd range of fromabout 0.5 to about 4.0,
depenglng largely upon the required heat duty.
G eé&v) ayliquid quatich tlardeintrodyioatpoatrfat intrdésdignsaidhguid quench fluid into
geonetric%l features of the injector of the present
i nv&He PBM NS ener ated a significant inprovement in
wetted wall quench system perfornmance, even for |ow
1411 agng g4 C&nfi'ﬁ‘%@aaﬁﬁug S aaaei eaehe @%ﬁlﬁr'ﬁﬁgﬁ@ﬁggﬁ‘@ally oriented
For sone t plca? pli1cations, 1I't may be destrablbe 1o
liquitli quezeh fld iprainessn port fopparcattiglyahtrodeimpiinjued guench fluid into said
i nvention to introduce the liquid quench fluid onto
am@ﬁ@“?ﬁﬁ%r wall at a liquid quench fluid to furnace
feed weight ratio ranging fromabout 0.1 to about 2.

r . : : s ‘o
15]nt?%ggggﬁgﬁghﬁ?gﬁﬁ%igﬁgﬁg %15?5 ontgéghgy%%ner wal |
a hat exchanguo ifldidyjaelkat forfrhainirnting iumdaca hceteck clveigg Htuid mtdoatact with an

ext%fggg{ %aén p $a|? {I]élgr Y%gﬁ,?s@t?i%%ﬁ{;t %qnsl%%é]ge 3 Egagjé:g&}anlgg }Iheu]?itlhi%‘p and a heat
ex@RRd AdliRAS; such as by providing an apparatus

wher eby the channel and/or ports are designed to

deliver a rate ratio at a rate of fromabout 0.1 up to
16and Tav eooling exdes spfatds & cliy Vg mshicragn shie codsiggronduit apparatus

aranmeters of th rat us and/or operating ..
coBBisoet S o0F 8T 8 AR oA BreiEh BB T G inF S ehagger. and a
shd1Pdddaubd QP6atat\WédaBgthe invention has been described
in conneCtion with cCertain preferred enbodi nents so
t hat aspects thereof may be nore fully understood and
appreci ated, the description is not intended to limt
the invention to only these particul ar enbodi nents. On
the contrary, the disclosured% illustrative and is
intended to cover all alternatives, nodifications, and
equi val ents as may be included within the scope of the
invention as generally or particularly described,
illustrated, and defined by the follow ng

o 1 AL R “Alz s ~ O o r
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(d) passing said liquid quench fluid from said

perineter opening onto said inner wall for
wale@vposdsst i on of said quench fluid al ong at | eBSI/US2008/072428

portion of said |ength of said inner wall as a quench

fluid film while concurrently passing said gaseous

ef fluent along said bore of said cooling conduit to

produce a quenched gaseous effluent stream 2. The
1751 0d B8 so¢Jingcqoadwt appagiey &f glaignl Y fiathep compriving éduéwrﬂywech fluid

[

1nt}ddg%lﬂ(1:cﬂ1 ]?f{‘f'ﬁfl%g Iﬂlatf;ddﬂblgg %gigi{%gﬂ ILﬂ#llldqgtgcﬁtl% g%sg sdefg%l%q sﬁiearn to
qu@ﬁﬁ@@ﬂgme&mhuﬁhknby direct quench.3. The process of

claim1, further conprising the step of introducing a

di rect quench fluid to direct quench sai.d effl uent
185t r dhprcoingurgndelt apnasaies Qfudsehl 4 vheraiysai¢ dregtguench fluid

[

1nt§o%ﬁ?t';(§}14§0r{|% gﬂﬂpt‘?sg% gaé{l’ hgl‘l;’ld ugﬁh% dﬁttctat Cﬂl(ﬂ{ C}%O%g%’lftg §a%pdlrect quench
ﬂukh&mqﬁepsmﬁdhqmdqduﬁmﬁgn¢a|d dlrect quench fluid |nto

sai d gaseous effluent streamat a direct quench fluid

to furnace feed wei ght ratlo of fromabout 0.5 to
19 abodthe goglingsrongyig alma&:t@%g Qg 33 whetlem payd phegmel connects with said

o5 P 807 R B0 AR, LD i s

to 4 emadmcfaeaschlowg) thbtematdfcafboks, snclathet it 1€sia partiabofi !;ald channel
incé.gi?:? lfaug Hutg? S@E{GEOF% gl%zhs?rsglpgtlpﬁl yége wﬁﬁﬁé&%@%ﬁ{rlq%%ﬁer of said annular

caVi§Spect to a bore axis of said |iquid quench fluid
i ntroduction port. 7. The process of claim1, further
conprising the step of creating a hydraulic resistance
20bet Whe noslaigttoadut hmraractm/@ﬁ cyaiﬁnl:B Satlebr pempriwhgat least two liquid

0 | N 8., The proces i m7, wher
quetkl S g RS sce élgﬁceﬁfﬁézmﬂﬁ 1% %e@a%uh% CHgymgerence of
saifl §RERhARERNRET Y5E Qzlt%"’l‘b e@tnte Wh@Positidhl dth Qe SH the at Ieast two liquid
perimeter opening. he process of claim1l, further
qu@@hﬁhméum©duﬁemgmep of quenchi ng sai d gaseous effl uent
streamusing an indirect heat exchange fluid in a heat

c e fluid annulus exterio sai er .wal |
21 ol Ot PRGOS BP0 e s Poarelip rb€lviy of sad
chétfne L& Thill anhbilal BRAty GO SRE pertimbtel Bﬁen?ﬁ R sPkd @ peRideNiquid quench
said cooling cond UI? bore'in a fl irection that is
fluglodtuaacd teicd yeight ratoavithin tahran@sqf émﬁn abpuaOQrto @holut 4.0, based upon

rface a gaseous n 0 verti cal

et ol e Pt AT ROME Lt B rubp s, B effuont stream
probdrtickhe process of claim 1, further conprising the

step of controlling said Iiquid quench fluid flow rate

as a function of at least one of a rate at which
22hy dfbe apdling dosduit higpasatppéfi dalnt b, sdiecein atrlnzst partisbnaof said channel

erat re of sa cool ed seous effluent from.said )

Moh ST e b or s 6 SRS AR REENEs bk R of fL &Rl uench fuia
1ngﬁm@hdﬂ§mﬁd quench fluid conprises aromatic oil having

a final boiling point of at |east about 4000C 13. The

process according to any of the precedlng cl ai ns,
23 condibe realingycoadeib apriargucoidain 1 apharcan sad gkaack fdow path further

coolin aseo effluent,. from dro ar.b ronS|s
cofiifisacd “AERE TRBET ingEb e Bgh shiFit SBSaRIBER g ()

an inner wall for contacting said effluent, said inner
24Wal Irphd ‘é‘f)dlﬁig%néulb Ffarand @f'lqéuﬁﬂl 33 WHRRGH th@ﬁha?ﬁbﬁcompnses a

cooling conduit, said inner wall including a perineter
hydrpelig n:glstatnm]@etwamdsamba@ula(r|ca\)r1t3aamdoaatde1venmt¢r apgn@gnal

to said inner wall and substantially coaxial to said

inner wall; (iii) a substantially annular cavity
external to said inner wall &t including at |east a
portion of said outer wall, said annular cavity

fluidly and renotely connected to said perineter
openi ng, said annular cavity externally surrounding a
perlneter of sald |nner mall sald annular caV|ty _

oy . o e



i ntroduction port for introducing a direct quench
fluid into the gaseous effluent streamto quench said
w@amenus3ef fl uent. 18. The cooling conduit appBCHUSR0$6072428
claim14, wherein said direct quench fluid
i ntroduction port conprises said |iquid quench fluid
i ntroduction port and said direct quench fluid
conprises said liquid quench fluid. 19. The cool i n )
25 condlif colpyzarondvis aparatngeislaim 13 ndergin said chpnaphbprawides a direct
wfRIRE Pl oaRbth RO ol HL L ol PRSP Bt hild weight
ratioadf[feoah abaut 8. cterabeut 4.0.ne axi s al ong the center of said
bore, such that at |east a portion of said channe
i ncludes an outer dianeter that is substantially the
sane as an outer dianeter of said annular cavity. 20.
The cooling conduit apparatus of claim 13, further
conprising at least two |liquid quench fluid
i ntroduction ports, each spaced substantially evenly
about the circunference of said quench exchanger bore
with respect to the position of the other of the at
| east two liquid quench fluid introduction ports. 21.
The cooling conduit apparatus of claim 13, wherein the
hydraul i ¢ conductivity of said channel from said
annul ar cavity to said perineter opening is sized to
provide a liquid quench fluid to furnace feed wei ght
ratio within a range of fromabout 0.1 to about 4.0,
based upon the desired operating conditions, quench
fluid flow properties, and gaseous effluent stream
properties. 22. The cooling conduit apparatus of claim
14, wherein at |least a portion of said channel flow
path is offset as conpared to a plane that includes a
bore-axis of said |iquid quench fluid introduction
port. 23. The cooling conduit apparatus of claim 13,
wherei n said channel flow path further conprises an
angul ar change in flow direction of at |east about 45
degrees. 24. The cooling conduit apparatus of claim
13, wherein said channel conprises a hydraulic
resi stance between said annular cavity and said
perineter opening.25. The cooling conduit apparatus of
clai m 13, wherein said channel provides a direct
gquench fluid into said gaseous effluent streamat a
direct quench fluid to furnace feed weight ratio of
fromabout 0.5 to about 4.0.
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