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WD 2004/ 033697 PCT/ US2003/ 029193 METHOD OF REMOVI NG
ENTRAI NED SULFURI C ACI D FROM ALKYLATE BACKGROUND OF

WA RIE40BENTI ON Field of the Invention 5 The prBPGENS2003/029193
invention relates to the treatnent of al kylate product
froma process wherein normal olefins are reacted
with isoal kanes in the presence of sulfuric acid to
produce al kyl ate product. Mre particularly the

RBPBF ﬁtpfg\ﬂ NG ENTRANES SUARIC AL ﬁi@MﬁEkYLATE

romthe alk I on reactor 1S passe
deentrai nment dBACKSROUNDOFETHEE INVENTIRINI by
.C nce .and subsequently 10 treated to renove
Figl ﬁfgﬁ%? MeNtiol sul fonic esters. Related Information In

the opd b%s@hmlﬁ\@‘mlﬁh%lét ﬁ‘i‘éttﬁé! tr fn%n’l:%ﬁ‘ aéllyﬁg product from a

al kyl ation of alipha yrocar ons wth
prﬁw%w@ewnsncbrmai erﬂms Rreoweagied owits isolikarest inothel presence of

ol PP AREE Sl 8 B L Ao rltes

a phoadsspheiehe she afiidrit Fomethe- alk9lfat|Bh %S&to?Qﬁetﬁa%st through a
nunber than the starting materials and

ereé‘f‘féﬁ““@?mg‘é%\é‘l?@ e gempie ﬁ%ﬂfﬂlﬁpe@rﬂ oyf ¢adlegpenice aruhsubmquently
tréa?e %¥ulhﬂﬁté§§ﬁ& sﬁl;f()alll‘? tel%(ge%.’ to G olefin wth

|so utane ning a hydr of l uoric or
Ralatedunfarmmdiod cat al ysts are nost widely used under

I t condi.tian Low tenperature or cold
noi dn Bcpdidletay gt (adustBd aeid dmalvesdialiaten sisaliphati

hyBFscaibomdWaR Sleflnic hidGrobaddns!i mﬁgﬁléelf r?cﬁtﬁr?@r&é%%sr %\WIét%h is the

is carried out in a reactor rocarbo
reaciiomn efra paraffiin, dissplly isopaiafiins, wltfwnbieﬁummmeapne@epbas% strong

acfd WP pridlleBs P ETRaced f gier af@heragbRe thar the starting
méIEﬂéI%%deﬁlch%ﬂ ifarkfd éﬁq%ﬂlné@dld éethﬂB&HHéﬁﬁm‘gochQ?eactlon is

the ma 25 net hod of [ation Tor octane
gearfilyd ﬁéﬂ@Ctmrfﬁc@ﬁQm Gsiedefipwit isabutanew of the fact

ni
or o L ETFE aflybAs ARFERTort ot R A G BT ar most widely
used undpr lowetemiperato recsrelifidies. ﬂ.@&ﬁbh%réltﬂﬁe bfcai@ ﬁEld@?b@égses are
ate the undesirable effects n the past the

faiTeg Pateuss S HACIABs BEmEGREY Ini heﬁraﬁhmcu’ralﬁroqasemea@achon
's Bhiiidd S oW Reddiof RNERTRNE nHrREHI P e fafilarE Yillersed into

continwdscheid p‘hbea a water wash is used there is sone
he distillation colums used

Lo BlpRIEh 1% rotERlrs el it divoamarualy fondy and S hazardous

to operate no other process has been as efficient and it continues to be the major
method of alkylation for octane enhancement throughout the world. In view of the
fact that the cold acid process will continue to be the process of choice, various
proposals have been made to improve and enhance the reaction and to some extent
moderate the undesirable effects.

In the past the alkylate product has been washed with water or treated with
caustic to remove or neutralize any carry over sulfuric acid. Both methods of
treatment have drawbacks. When a water wash is used there is some carry over of

water to the distillation columns used to separate the alkylate from unreacted
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1 WD 2004/ 033697 PCT/ US2003/ 029193 mmterials. This

water dilutes any acid |eft or dissolves any .
w@iohosmbes or sulfonic esters which cause coP€DERN3/029193

probl enms. The caustic tends to produce salts which

can foul downstream heat exchangers, especially the

reboiler in the recovery colums. Various sol utions
matgrialsh e Ehispraips sidutelsoanyt acid Ipft eisldisaolvesSanyPaukionatde or Sulfonic

: ' y ti t I .
esTe AN Rl Bogy PR, T B RELLIAGALE BBy s whi
canhfoudl doradtieam Héab.exchbagérsNasspebiafty GhB9%baNEr in the recovery

, 444, ht to conmbine the particulate contact

COrHNBS i %ﬁa\?&gggwoeﬁmy?%eﬁwmw@gmmiﬁ@rgblﬁﬂhéi.& Patent No.
5,220,805 GiSHBLA the B3E 'dr ot bdlaP LbAMEL GrEHSY add fuorinated

Var'ious static systens have been prdéposed
sutfuric acid fog the gllt/ldtionqui d  reactants, for exanple U. S.

Pat 496, 996; 839,487; 091,917; and )

2. 4 355 raterthB 8 A28 AR b A sl bembmadhe particulate

s vt . .
O o el Re b Q ugbatriefa it HPblditic support
partigdatenwith sulfuisranidl y agitate and bl end the components

. , US Pat. 15 Nos.. . . ... .

L955els SiGSRRS 1308 WA sionee P Biractndigiatou

readtahtse for exaniplé Y.GNtPatent INY. 3196\086¢ B1BS9 UB?: 2.001.917: and
s|L_J|Ifur|c acid carryover by a nore effective

2%52@3 grvexer. dhsvatast widehhvsed methathofmmibingeatalyst and reactants
. . j i pvent i ;
s ey oL i atBhGoRER of HEeY, Aatfiod JFRPIER g g o that
vigoyously agiatesand blenatethe compsiremds tigetmére forv@aiinsle, see U.S. Pat.

N Pt 3B BB ER e 2288330 0ut ani zer (D1 B) col am.
pr efitgs éh|a)zﬂvéﬁ’t388Wm@&eﬁbﬁﬁhg‘%ﬁidﬁqﬁéﬂﬁ%@ﬁ%ﬁ tOREEYsulfuric

of less than 1 ppfm The preferre ani cal” neans
actgopriryoyes by avesreeffectiviedirocess of acidivereeseparation ahd recovery.

which th f bl Al I 4 Lnpi ~Jhe sulfuric
ggiog, bleicng nugh%wé\g@% ?)‘r?aﬂHFﬁgj\)%g\ﬁMOcar bon,
f al Bsieflytheaindenion &SmpaSEY RN ﬂ%VéLHMric%gB f?ér{égﬁ]%ﬁg‘(ymte by

roducﬁ is then treated in a debutanizer ( _
mechagiGal Infeds instead @ watee wash abeaustictreatieentt prmducherior to

. . i S
B U BEY eh SORLAR S 1, gy o
prdduser alkglaéd kalimbi @arwaten cantertfafriabs ehaliodi pemt trhe preferred
m I vvelrciaind, or strjpping section, of the debutanizer

REGMAISES 2 RSSRY erdaing @ Gralesceomagetialipen which
theMyuRtlriBYAti@ AR SSs. t Pehe WiliiikicC RO WS tRubY HEHEL than the

hydrocarbon, falls out and may be removed by gravity. The alkylate product is then

treated in a debutanizer (DB) column to simultaneously separate the normal butane
from the product and remove sulfur contaminants such as sulfonates or sulfonic
esters which are by-products from the alkylation. In a preferable embodiment the
lower end, or stripping section, of the debutanizer (DB) is packed with a
hydrodesulfurization catalyst which hydrogenates the sulfur compounds to hydrogen
sulfide which can be removed with the butane overheads.

In another embodiment the hydrodesulfurization catalyst is placed in the
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sul fide which can be renoved with the butane
over heads. | n another enbodi nent the

whganostssul furi zation catalyst is placed in theCT/ES:03/029193
2004/ 033697 PCT/ US2003/ 029193 stri pping section of
t he dei sobutani zer (DI B) columm and the trace hydrogen
sulfide is sinply recycled back to the alkylation

strippibg sectign ehtheddaisghutarizer (DB dbllung\ aid the trace hgdrogen sulfide

B By S80S0 i SR B 1 53babcp g i

cdriozivig pateritd reactor containing a
hydrodesul furization catalyst and the h

ydro
sul fin@aofheyanskeniment hagdbentfremdhe e ?Bepanattlba is fed to

a &?Eé?&ﬁ(@ﬂ{ ﬁ’g fi e%?:rleggﬁﬂ%n@qﬂ%g %\gﬁ (ﬁj@gugﬁrf%azlon catalystand
the ﬂnbdmgmrmﬁlddmohyded)mmdvedmﬁis oVerheadd 6 theReiddButanizer

t t tal yst, such as
O bR A B e 6o B TR SR 361 anat be. And

Elé g&gﬁélfly %taﬁd(é%fttﬁe helE Wéhfeﬁg‘fhe ﬂ@BH?Q@IﬁJrﬁﬂ)E\%atalyst

may kg daplaced cwithea |d>edommm&nﬁomrl¢perﬂabaiysb$rﬁuohf ast ps&iladium, to
ow di agramin

SRR o BB b bl el Bmporents

i nvention. FIERIEF DESCRIPMON O@dTItIEQ.WQﬂV\ﬂ @m in
schj:ﬁatl ¢c formof a third enbodi nent of

i nvdn®i drs arimaliiedtlorsizgrem onsarenmaiic ﬂORERﬁRREEmeodlment of

MRELNENT The al kyl ate product to be treated may cone
th%rom g% cold acid al kylation 20 process which uses

sul fRIGL 2 ina sinplfietiflewcdibgians In scReaficabin of 4 b@cédd@rﬁbodlment
conprises a liquid and is maintai ned at about

Of%%/%"wsm?'?rg point in the reaction zone. Typically the
al kyllgt 8 g é’%lrﬁ@@e@'f’%%@ éfa'g [ Q&ﬁéﬁaﬁ@gﬁ'@u f%ﬁﬁ@eembodiment

sul furic acid fonat es an
of g bwentipin.ch nust be rermved Referring nowto FIG 1

The PEALED pESERIRTRAH? %ﬁ%ﬁﬁﬁ%ﬁ%ﬁ%ﬁqﬁﬁﬁ%

vi a 'I'fHeOde/Ibféeer@lllcﬁftﬂbé bty drfb 'Tfﬂ?ﬂ 'éagye&?cs c%g?lkylation

Deentr ai nnent vessel 20 contains a coa
Progess Whickhuses ssifurieracid asi the ¢atalysit Prefepablye taadluid system

colopS a4 A A Y BB o fiftn zomo

anofllypicallyitie alkylbterfromakeé alldiRingirécéé<Lcontains some sulfuric acid
as well as sulfonates and sulfonic esters which must be removed. Referring now to
FIG. 1 a simplified flow diagram of one embodiment is shown. The alkylate is taken
from alkylation reactor 10 via flow line 101 and fed to deentrainment vessel 20.
Deentrainment vessel 20 contains a coalescer material upon which the sulfuric acid
droplets impinge and fall out. The sulfuric acid and hydrocarbons in the alkylate
product are practically insoluble in one another. The sulfuric acid droplets are
collected and recycled to the alkylation reactor 10 via flow line 104. The coalescer
comprises a conventional liquid-liquid coalescer of a type which is operative for
coalescing vaporized liquids. These are commonly known as “mist eliminators” or

“‘demisters”. A suitable coalescer comprises a mesh such as a co-knit wire and
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coll ected and recycled to the al kyl ation reactor 10

via flow line 104. The coal escer 30 conprises a
w@orwnmesasponal |iquid-1iquid coal escer of a typeCTRN3/029193

is operative for coalescing vaporized |liquids. These

are commonly known as "m st elimnators” or

"dem sters". A suitable coal escer conprises a nesh

fimrglasasmeshc oFknexamples itamas b&e M UHDHAD a3 eedle tubular co-knit
For exa

PCT/ 1JS2003/ 3
MBS ObWER 80T s SUETSRS MBBHIAL LA aH By A Bl pkeralio Rroducts,
In@fofVAl{/lﬂ Fedad 'o@@i@i‘:%éuéﬂ’lé@ L@@ SR Pl r@a@%@‘?"b%t &ffbectively

Separ ation Prod uct s, | vin, Texas
utilizeashoweren Lt@wtbbemwarsmpd Tleafaanouamtber mbterials sedtyas co-knit

wit kbl SRR T bte8 waok ReliPSHTo e SOF crdfBret8r Sr various

oth@ﬂ@@hhlt fidterials eah awede effgdtivRiyanrized th the\paratus. Vanous wire
ol yester or various other co-knit materials can al so

SO(S%%FWP@CWQM@S meEy| bezempiqyedwmrsﬁae SCIRENS\aiiei wowewratber than
4P RRBISHIO TR, Y REOAREE SRS S D bandec

metme ;axpear fow codssdehareTd stratides hdrs amnco-exvandgith fiberglass or
| ow cross channel structures which are

al
ot gr el f??\%st% FAHRIYMES or 10 ot her materials, such
as PrHY/RNIE h F&a‘rbcﬁrﬂ*hﬁt@Wﬁﬁ‘Wfﬁé’&eé@el hirent (léé’éﬂlwﬁassed to

deentralnnen vessel I's passed ut ani
a deisebuienizen{Di3) oolarn 3dvvia fiew liog Mhmngummatm lstmcture 32

b budine EBN RN PR b S 564 i rcyeted o the
alkyi&tidrat reabtor e ralkylae dd@ylr@m@ar&wﬁé NBfe %hﬁ%daﬁ%m the
renoved fromthe 15 dei sobutanizer (DIB) colum

deisphutarizen (R1B) ealumnR9 agmtianas viadlowding ohﬁedzea debutanlzer
(R TARL PR TRR 5L PPy Blizapiop spinyet nthe srpping

septiohi and &mwrdn@iaﬂltht@nssﬂrmcttate an Bi the tromainteri of fHée column.
rogen is fed via flo

Hydrgen ffed et 3\&"?1&@52 hesmvleDAIeGANd fanacsiess are converted
toq'@Hchg’éneﬁjlfﬂ@ b?ﬁfﬁ’é RS9Iy st WHidHR r% Iﬁ%@b%é%@%%% flow line

iS renoved I n The over eads VI a owI
106 albng wdthribe rmairmalibatameplus trace eencaambsiof kl,8for IrﬂiZfB\eoembodlment

WGBSR begt i Rusln} 4R aimiintion ptaitet tagRanagintS of SO,
anth802l. kpheabikyRit® Brsdudt s fe@ﬁ&)%dasﬂﬁoﬁ@rh%%ﬂ&}v%nﬁl 1%
line 107. Catal ysts which are useful

hy drlerfalysisswhich ate esefuldacthedyd erﬂSuHerlzatmmeawlon include Group

VITEH B SUER e e, PSR BURGBaBfniin over
metralet snmt&nrrwlybdemlm @bl tangsteRost aVBURALIBBSUPPRIt which may be
ica-alumna, titania-zirconia or the like

alm%pfgaﬁlﬁnm gﬁagla&,zléccrw@g;tagdlke Normally the metals are provided
as the oxides of the metals supported on extrudates or spheres and as such are not

generally useful as distillation structures.

The catalysts may additionally contain components from Group V and VIB
metals of the Periodic Table or mixtures thereof. The use of the distillation system
reduces the deactivation and provides for longer runs than the fixed bed
hydrogenation units of the prior art. The Group VIl metal provides increased overall
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as the oxides of the netals supported on extrudates or
spheres and as such are not generally useful as
wale@biobdeat i on structures. The catal ysts may  PCT/US2003/029193
additionally contain conponents fromGoup V and VIB
30 netals of the Periodic Table or m xtures thereof.
The use of the distillation system reduces the
awdeage aotatityo rﬁ:alaIts*sitfavrcmmitwilrﬂislgfeofﬁrducp?\gmh mistdlsuthag md51$%denum and
fixed d drogenation, unjts o e prior art. The
a GrbfiE I suctt s Stk o6 Bickehare dueleriodtr Gefalydsiggttable for the
m%‘a&&é&mﬁﬁ%ﬁm,ééﬁaﬁ%@&’e%&&mmt R uﬁ?trﬁc‘!l{a;etls%olybdenum and

Catal ysts containing a G oup VI suc _
nigksal-frgsiem ahe mefalsraregevierallyqresentsasantides suppontiedionl a neutral

re eferred. Catalysts.suitable for the
oo RiERE HRin i Br A uhicet o AR i e Metals are reduced to the
sutfiteabitheiny D8 v Pricti tokde BYlakpdsirMA8difur comgound containing
ni ckel -tungsten. The netal s are generally present as

stig@Mfes supported on a neutral 5 base such as al um na,

g e [ reduced to.
the TELPAERE0: B Whied! i BrodeRBiTRAich GEVBEEIE vt in Table
[ bebowg.ul f ur conpound containing streams. The properties

of a typical hydrodesul furj gtli@an catal yst are shown
in Table | below 10 TABLEAPLEAnufacture Criterion

Catal yst Co. n\pesifapRiéon C ‘tﬂ‘ﬁgﬁ&‘i Q%a-{élglétll(g&ﬁm al

Extrudate Nom nal size 1.2 nmm di aneter _
W . % Cobal t 2-[B8signatlonfbdenum®G428% Support Al umi na

The catal yst typically is in_the f of ,extrudates
havi ng a di ané:tydgm of 1/8, 1/ illé"IQPe(EZg}”Pf/a@ i nches and

an L/ D of 1.5 Nemikal sizBe cat glysimlisfetgdy be in the
formof spheres having the sanme dianeters. In their

regul ar form tMeial, /WP t oo conpact a nass and are

preferably prepareg,| he forg,of a catalytic
distillation struc%‘#t{e‘l’fIEThe %a g’lytlc distillation

structure nust be &blgbdiendruncti oB-23%cat al yst and as

mass transfer Sur{)%%irtum Alumina
The catalyst typically is in the form of extrudates having a diameter of 1/8, 1/16 or
1/32 inches and an L/D of 1.5 to 10. The catalyst also may be in the form of spheres
having the same diameters. In their regular form they form too compact a mass and
are preferably prepared in the form of a catalytic distillation structure. The catalytic
distillation structure must be able to function as catalyst and as mass transfer
medium.

A second embodiment is shown in FIG. 2 wherein the hydrodesulfurization
catalyst is placed in a bed 34 within the deisobutanizer (DIB). Hydrogen is fed to the
deisobutanizer (DIB) via flow line 108. The remainder of the reference numerals are
identical to FIG. 1. The hydrogen sulfide is taken in the overheads via flow line 104
along with the isobutane which is recycled to the alkylation reactor 20. Excess
hydrogen and trace impurities are removed via flow line 109 or in the embodiment
wherein the catalyst bed 34 contains a decomposition catalyst, trace amounts of SO,

and SO;. The metallurgy of the alkylation reactor is capable of handling the
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hydr odesul furi zation catalyst is placed in a bed 34
wowaohiossephe dei sobut ani zer (DI B). Hydrogen i s frdr/us2op3e29193
dei sobutani zer (DIB) via flow line 108. The renai nder
of the reference nunerals are identical to FIG 1.
The hydrogen sulfide is taken in the overheads via
cdrtasivd hydrogen swhﬂldmgA%blh\gh h€4ll§@deﬁrt§em@lr§ﬂhOVéd in a separate

ton&eY; ed tp t a] lgl ation reactor 20. Excess
tolyB gty aflararudy Mo fmeted 854 Sidedriwda the DI, tower 30 either
abdvecorfloWthé Bafdg;‘ie eehadl, 1Rt s P@grg(?\?e'dqinttng o%ﬂ‘?éa%%twa flow line

bed 34 contains eco oslti'on
106helong Vit theagormeh bum plus éranetaanhdmntgy)f HZSt ﬂl'he alkylate product

ctar e of handling the 5 WO
ISS%%}/%@@%S}P’(@ i@%ﬁtégqg corrosive hydrogen
sul fA diird @mmgﬁnn@ SheWnNRAIBG.ES R drBFPURA hldrBesulfurization
tower, it may alternatively be reno

ai@ ﬁ%ﬁ? tﬁ%qeﬁ in pded| 52 aasirined witkin ﬁendamtdm?fmw tricktmibed reactor
t
50, ffimsidtel>tolBifesthe Sebhth i EioVetel Brécifitg $hd B column.

Hydragen mmdrtbsthlefrea&&‘»r Vineflon kiyd 408. Wh@@ﬂmient@dnéi the reactor 50 is
|a flow line 107. A third

S bottong
fe%ﬁﬂngﬁ?ﬂ% C?'é‘”éfhaﬂﬁn oW lieecl1g Weﬂhetrﬁmamder of the reference
|
nuiYStaROSRULEHAIEA3b tRbse MAEIRD 5é3f (g v%p t'rﬂ’l?egﬂebe‘ gwg%gfgydrogen

contai ned wthin standard dovvn
sufigle; aregremaveryin the dvathagds frendlzherdelsnbummtew(ﬂsﬁ BO via flow line

B B Bl oK B85k Foob b s 10
Em@@@tm/dr&éen andOtrd&@s irhpufitiess QP@ rér‘?nbV@H‘ WA 310 fike! 1d§?or in the

110. Again the remmi nder of the reference nuner
enggpcpm@@ﬁwh@ge;mttbe tcmﬁj)ésh bedZQSZacostalnsmcdeZ;orrTmBlﬁmncaalyst trace

| [ ! d .
over aﬁg F?%ﬂ-{@%e i '%h?o‘?’ﬁ%r I{e(e%foe\éﬁ I n\’/‘?g'%f’“l ling 106 along
withi the nob&wl lahtamg phiig hratd,ﬂ amictRUOBNSS T Ak Egﬁten@roduct is removed

cI ed. t Fe al kyI ation reactor 10. cess
fRPg 5@%\’1‘3 D& dR7i mpurities are removed via flow

1,58 o Bty P MGG T 570 may e

rGQMtvsﬁﬂbfa gepompdsison catalyéﬂsush rampmmthum tvisich reduces the
wi th the norna

SU@%’}%%%%%?* IBpleteinaear 6 8@"%8%‘9'1"&%9@?!3% df‘éhErQ%QdﬁStead of

traté H ShieashifursoRPlolinas ay¥e 8d.) M iple 107. In any of
t he errbodl nents shown the h)?dr odesdl furi zati on

cat dhpdiserpijihe deentrainsgni yedseliwith thedwateroirg miatarial effectlvely

oA B s 8 AL B8k S o caut

treatreemtindfthe Ipnoditit fropa siee alk§laﬁ@ﬁ réactof.r ace H2S the
sul fur compounds are SO2 and SCB.



The use of the deentrainment vessel with the

coal escing material effectively renoves the sulfuric
w@eood/033s07 r enoves t he necessity of either wat ePCTIHEHSI008029193

caustic 25 treatnent of the product fromthe

al kyl ati on reactor. 6 WO 2004/033697 PCT/ US2003/ 029193

The invention clainmed is: 1. A process for the renoval
The inventian ckdmedlis:ur i ¢ acid and water fromthe

al ky| at, on of Ief| ns aﬂ jf soal kanes in the presence

gre

of - <l AUPTOCeSE i %‘Srfﬁmoéf RsBeASUTHEC Acid, pRE Water from the
alRYIHOE of tAIE M Rvith QSSFk‘ahéé qﬁﬁﬂé}ﬂggﬁlﬁ 6?%%:‘?& Rid comprising

coal escer material to renmove uri ¢
passinteiheaidaiion produet threygima ééémtminmenbdwlcs cngtalnlng coalescer

e e R i ecid oG St Brech e naran Pyt camprising

alkwaﬂmpmm with a hydrodesul furization catalyst to
convert g sul fonat es. and sul foni c esters cont ai ned
t herdi n 108 ﬁyﬂﬁeégeﬁcwdmgdéo vitkaigh 1 svhereirodlee ¢ffluant Hiom the

SO o, RSN oo
sulfonatest and eshlfumth egte]‘elccic:umameﬂl ?@r@ﬂtw %’iwrdggnfﬁlméétwhlch is
sulfonic esters containe erein
rem?X’PHz 8’3‘?@ vt 'Qﬂtprggﬂgonent s. 4. The process
accag.di mget Broceds ”é(?cdf'ﬁﬁ’lpe'té‘ c‘?ﬁhﬁj DY SERS the %ﬁlﬁ@ﬁf ?R)m the

catal yst is contained wthin the stripping sec
deendesiypBot davigeris (cIn@CtebeV\uﬁlma delcontposétijoar eatels/st to convert any

BB R BT b on
cat a}.ysThd prosussahesidivigt { Blairie2 Sikdrei @Qldsﬁgélﬂo%@sﬂffunzahon

a debut ani zer colum which separates nornal
Caﬁalm Ig19eptained WItbrrbmmtnpamgwse@tlpn @f esdeiachutadizeg (DB) column

at al t
wifio bt Ishliat Aofie Ao pHBRE oY, ' °
dei Sobufften |pmes(sm<3)ordmgutm clai‘mcil wﬁ@r@ﬁf 8hRS hi§ResaGization

rom.the I at.iqn product. process accordi ng
a}qjygp I3 9 i gr"é’ﬂ'ﬂ”§ (f“'é%‘?!ﬁ%ﬂ@“@fﬁ g debviagizerigplumn which

sepaRitas Ayl Blh}b;i 'fidfin SlS RBIogEL | On OF @

debut ani zer separ ates normal butane
froM.t ITdnemmyem a«mrdlngdu claim& whemimsaissldoompdsttion catalyst is

cobfAFA S8 ok S oS Sl el B e whi
sephidted isHbuenB FeMm tAkIK@ation product.

7. The process according to claim 3 wherein said decomposition catalyst
is contained within the stripping section of a debutanizer (DB) column which
separates normal butane from the alkylation product.

8. A process for the treatment of the effluent from an alkylation reactor
wherein a stream containing normal butene is contacted with a stream containing
normal and isobutanes in the presence of liquid sulfuric acid under conditions of
temperature and pressure to produce isooctane along with sulfonates and sulfonic
esters, comprising the steps of:

(a) passing said effluent through a deentrainment device containing coalescer
material wherein any entrained sulfuric acid is removed from the effluent;
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normal and i sobutanes in the presence of |iquid
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8 11. The alkylation product produced by the process according to claim 1

having a water content of less than 100 ppm.

12. The alkylation product produced by the process according to claim 8
having a water content of less than 100 ppm.

13. An alkylate product produced in an acid alkylation process having a
water content of less than 100 ppm.



