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Complete or near complete recovery of 1,3-butadiene and complete removal
of both vinyl acetylene and ethyl acetylene is highly desired. However, it is not
possible to accomplish this objective in the current commercial processes. In current
commercial practice, the selective hydrogenation is carried out in either fixed bed
process or catalytic diistillation process. Each has its own advantages. The fixed bed
unit is easier and cheaper to operate, construct, replace spent catalyst with new
~ catalyst, and regenerate spent catalyst. A catalytic distillation unit generally has
higher recovery of 1,3-butadiene and longer catalyst cycle time. But it has higher cost
for the catalyst loading and the deactivated catalyst needs to be removed from the

distillation column instead of in-situ regeneration. Also catalytic distillation operation
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improvement for the selective hydrogenation of the mixed olefin feeds, which contain
relatively high concentration of total alkynes.

U.S. patent 4,533,779 disclosed palladium/gold catalysts supported on
supports such as alumina (I to 100m?/g) for selective hydrogenation of acetylenic
compounds. The contents of palladium and gold in the catalysts were in the range
of 0.03 to 1 weight % and 0.003 to 0.3 weight %, respectively.
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In the fixed bed operation, the hydrocarbon feed and solvent are fed together
to the reactor with hydrogen. Optionally the hydrogen is fed to the reactor at one or
two or more positions along the catalyst reaction zone.

In the selective hydrogenation in the catalytic distillation mode, solvent may
be introduced at the top of the reactor. The hydrocarbon feed is fed to the catalytic

distillation column as vapor at a position below the catalyst bed with hydrogen.
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Caggihgl ystt the second step selective hydrogenation of remaining acetylenic
impurities in the catalytic distillation mode requires the least amount of the catalyst
and offers cheaper construction cost, operation cost, longer catalyst service time,
and complete recovery of 1,3-butadiene. The combined result is the cheapest cost
for construction and operation to completely remove all C, acetylenic impurities with
complete or near complete recovery of 1,3-butadiene with the most effective
utilization of the catalyst.

An example of the composition of a steam cracked crude butadiene stream
comprises 70 wt. % 1,3- butadiene, 10,000 wt. ppm vinyl acetylene, 2000 wt. ppm
ethyl acetylene and 2000 wt. ppm methyl acetylene. When vinyl acetylene in this
stream is selectively hydrogenated to about 200 wt. ppm vinyl acetylene, the loss of
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may be hydrogenated prior to entering the reactors. By choosing a proper set of the
process variables such as temperature, pressure, hydrogen gas flow rate, and
hydrocarbon feed rate for a given amount of catalyst in the reactor, the selective
hydrogenation is performed to obtain a product stream, which has a range of the
ratio of vinyl acetylene to ethy! acetylene from 0 to about 1:1, preferably from about
0.01 to 0.6:1 which produces the desired distillation profile for these components in
step 2.
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at a position just below the feed point to the column. But the concentration profiles
of vinyl acetylene and 1,3-butadiene are maximized above the feed point. The
concentration profiles of vinyl acetylene and 1,3-butadiene above the feed point are
partially superimposed from the feed point up. The position of the maximum
concentration profile of 1,2-butadiene is located below the feed point. The
concentration profiles of various components in the mixed butadiene stream from the
first step have a significant role for the complete conversion of C, acetylenes with a

complete recovery of 1,3-butadiene.
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toluene, and ethers such as tetrahydrofuran. The solvent is recovered from the
reactor effluent streams to recycle. Optionally the solvent may be built up in the
system, at the start-up of the unit, by recycling heavy components which are usually
a small part of feed and are produced by oligomerization and polymerization during
the selective hydrogenation in the reactors.

Itis well known that the palladium-containing catalysts lose palladium because
of the formation of soluble palladium-vinyl acetylene complex which results in the

loss of the catalyst activity while in service. To compensate for the lost activity of the
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al ong the columm. 4. Long catal yst service life
because the catal yst surface is continuously washed
Wwa@lown/083388 enove precursors of polynmers and pol ROBUS2003/034408
resulting in very slow build up of poisonous
car bonaceous materials on the catal yst surface. The
performance of the catal yst deteriorates with
catalyst aeQrganameetallic patiadivan compousd sohdion@mergdit belvent may be

h bui | d- f poi sonous
aa@%@ﬁﬁﬁ@%@ﬂg eoelvtvﬁlp'ﬁé it 'ﬁ@ozl%‘%a: yst surface. To
pr olRuferringetoahe Hiy St , tectigt §tre (ﬁ&hé Tpggsdédstﬁ%%&sslglc\é%d out in

~may be fed to the reactor wt
flxgg?é\?é’rfﬁécmrﬁ@ICQGB”ﬂmg@@qo@frtbﬁfsmpertﬁ@&’lddnadiﬂedﬁu12 Hyisfed

o UEVAREPIR 10 B B 0 et S in e 4
Theesmdificets rherimitéithe selectives hyrfrbgereitionssriea iyt é’cetylene in liquid
i onal I the solvent may be built up in the

P@ﬁ?%@ﬁ%r‘a‘%ﬁ Hie salg MSI G§dot2 eRE axiting, Vlﬁ;llneetégxénd@portlon of the
coB%"IMqu‘i‘cP@T@lBBﬁf‘r‘e? (mghgg L YUl & an{i‘ ?HH on P Via fhe 22 to one

and are pro by ol i goneri zat |
or pmryméemmpomts 22@,i 2% antdier 224 aloh tee baftémg@’s'tmaﬂ@h téactor 20.
react or

UrleaReBa8 A Mielerial frorf aodanse) BiReIh Gt uiyaeriad Kabistds s via ine
16Q6 atgaint tfé]dm‘thé)aat@fyti%%éimbﬁo@§!rhé’tgfé§1h‘b'eﬂ¥ |24a§§téé £€30. The

onpl ex which results in  oss of the cat
healﬂeis\ﬁiﬂ&tw daminand exithda W%@Z the teipeasdCds fmthjdmrgﬂ Belsutadienes

e e S e P 0 T SRR eyt o

thes atetylenrsiane ebpaaited &ObNERE aﬁﬂ)él%esﬁﬁﬂ?deﬂy%l@ﬁ?lofsé fthe 1,3-
ytic reaction zone. Referrin

bu%d't e %F‘l?a§|4 SsanRgh Horexithda bn%éﬁémﬂm&ﬂwﬁw@& mﬁr@?e C,'s are
t
AR e ol

Conivantiomad cpobarsl Traxat 844 hr@ldcﬁt&ctalongrlimés Wéﬂ@' Bﬂﬂ'@spec’uvely
m.n The conditions nmaxim z

Ha3b PERBAE oMo in Ho TGk 1ine T vig Inadz: yAding 46is provided to
adH'FEUJtdjtheF&é@élysMH erét@Pgb tb REpISAL ﬂ%é’t%acﬂ% it @F%cetylene

exiting via l'ine and a portion of t
li g wWIthodImﬁnin&ehowo i €¢@. 2 whexein the ﬁ(minbb@reactor 10

coB g b 878554 BB ik eactor 20, he

crLdi&beth@nleCH‘trda@ﬂ% fid #0the Mﬁﬂ@ﬂ@ﬁr&ﬂﬂnﬁqbﬁéﬂo?bof\hé”ﬁbw line 22
ondenser, i ncl udes unreacted H2 whi

anglnydroges ig fﬁdawacﬁllom lingel Bupatinat peints tyelow tble beds bﬁcabalyst 24-30.
A IR SRR A5 Todto yiciaibodiinnd e 28 iieaint above
the bhetisido reaystigid-that@dpenealladium content on the catalyst. Solvent and
heavies are removed from the distillation column 20 via flow line 32 with a portion
being recycled to a point above the beds via flow line 32b. A bleed is taken via flow
line 32 a to prevent build up of the heavies.

The treated C,'s are removed as overheads via flow line 34, cooled in partial
condenser 34a and separated from the uncondensibles in receiver 38. The liquid
C4's are removed from the receiver 38 via flow lin 38a with a portion being returned

to the distillation column reactor 20 as reflux via flow line 38b. The remaining Cy's
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and acetyl enes pass up through the colum via
distillation where substantially all of the
waec@uphmees are converted to ol efins and al kaneGT/ME1003/034408
very slight loss of the 1,3- butadiene. The C4's and
H2 exit via line 34 and reflux drum 38 where the C4's
are collected as liquid and recovered via |ine 44 and
arestaken via fidvelisegd eadi combined withdyelvegen taa thegeceiver inflpw line
and 34a .are | ocated glong li n 4
444 Bbgded G oS By BFSy begRewY 0 Thebudiggen hes
beéh REndedirémlth8 fedelver3d via flodbinestOmlong @stH otiter unddnBensibles.
to the catalyst in reactor 10 to replace that | eached

A vent isgaker yiaylawmline AOgavbriedpipindareing passsrthviadion e 42 to

Sr ei n. i xad-b i ni h
be SqtHile Nish e LG e RHIcAabTea 10 redeiBt FOr 28, L e
col Renctoed0tawntBs altved 12 rof detdhyst atiitavetoshatahthiesrebetbr in the

~to the distillation colum reactor via flowline 22
firsh gEnhiagimegknin eacker 1 e A naCeebes A V?T&Eﬁf‘%f%d- The

treé‘%d‘ﬁf’lﬂ%%ﬁﬁ?ﬁéania A5k AhE S dal'ﬁ“g{ (Igt&led M &HdeRdb M a and separated

Is fed to the ation col unm reactor
fro0 the dydogen adral eotheheubearwansilest & nsagasaior ofewhere the

al | adi,ym t ent th tal yst. I t d .
unfShsrsies EStefue BrbaRn FRe o Boveieh T Gonlsam sjaten from
theVsébdrbfve Vi flodRind 64 tatRobltaarRneRigaaticryfited to a

poi nt above the beds via flow line 32b. A bleed is

taken via flow line 32 &©sPedvent build up of the

ol serifie’ dgBbER s guf PRrd T TPV AR of 'steam
creeBalcidsibiitaaieridstirearaandeeiddessas the fieestepr 38, The

liquid C4's are renoved fromthe receiver 38 via f|ow
| i nAgeallagivm-RIOpHed GPPRer ﬁét%'ﬁé?tU?rFéFaPaﬁJ @ﬁéilscloseJ in USSN

oS oh SRR 0 g Bk oy e
oil REIP HISG Qa3 tBvaaniquecarickaninedati 110O0°Ci fn_e 340 uasd T_he calcined
e o SRl o S 38 Sl 58y, b Boe pore
didrRéter F 3b2A ;T b?{d’ly&h@@%téljﬁ p§%600|09{@h3\md% fg/6f? Epparent bulk

receiver 38 via flow Il ne al ong w ot her
densityridémsiridéiametes; aadtmpstly tietaraldraingvath aitieseadalelta.

be. CORBTAE T P ek GS Aiftaharls clhd i Pt} frpregnator
anti&neh er scl@tiorRpesiared by dissuldhg 288 heaind TufNCoi. 8Hy31 10 grams
simlar to that of the reactor in the .first

ZréNDahi G .. andh Orbeaiendy Agb Qs Z/SrlpRIshdeiarery Watis's ppyred on
o OBRE he FSy hiFRRASEBLbUTH Mt B8 Mg o
thé alumihhés Hsied bydrowind i thbéair imto dhe esisinbinesregnator at 200°C. The
dri?agpp%gttjgtris %ay\gﬂﬁer(f a% E130"0 for 2 hours in air. The second impregnation is
carried out on this calcined product by using an atomizer (Craftsman, Model No
15002). The calcined product is placed in a rotary impregnator and then a mixed
solution prepared by dissolving 4.55 grams Cu(NOs3),.5H,0, 3.79 grams
Zn(NO3),.6H,0, 0.5 grams AgNO5 and 13.9 grams of Aldrich 10 wt. % palladium
nitrate solution (10 wt. % nitric acid) in 140 grams deionzed water is sprayed on the

rolling calcined product at 60 rpm for a period of about 25 minutes and then dried by
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uncondensi bl es cont ai ni ng hydrogen may be recycl ed.
The C4 streamis taken from the separator 6 via flow

wo 2ove/06msg 0 t he but adi ene separation unit. Exap@i/@$1003/034408
Thi s exanpl e denonstrates the partial selective
hydr ogenati on of a steam cracked crude butadi ene
streamin a fixed bed as the first step. A

blowirld iachatraipintortiteebtarypdpwpregratar pbaboet 0@ ardw dhed product is

di s USSN 09/ 827,411. A spherically shaped
Calgnaﬁﬂﬁgglég% CUISReR'Er) is prepared by t%e oIOI

dr opjpé Batag%lt o gfanﬁﬁqmmmeo ¢l F i3 dbmbt&iffadHballs and
3 hours he ca

cined alum na has the foll ow ng

is Icpndmielnta eartically, monniey semiessiterideacton(! gl rdaaj@et%p(éZO inches

lon@ a‘gﬁéfzéwgysgg Até\{ﬁtg%z?gjthggaé r?g‘f'ﬁ§b%1 e’ﬁ%r@o ’@ We‘%ltlﬁg‘?he reactor

to 286 FTR00Ycd/Mmért B, gfagfiona (2) 4dding ti0ewe/rain ldgltbdhe BQCgas flow at
rans of the above cal ci ned_al i s placed

235"t and) tharphelging 1oF 3 hawis BheA0 - T Shitieel N 5820 1B Ihgreasing M,

oo l3RE 00 LB B RS AR Bl and hling for

3 r@ersaaizﬁﬁb‘\ﬁafréie activatad miakyet isaloofechto a prédeigrminetifemperature

fordfss Gelestivs P MdiHenatnE i -cctay s A TMHE8sfipw of 5

VO]UH{GOo/ pelr“qt ary inpregnator at 200C The dried
pr od uct?is talcined at 450C for 2 hours in air. The

secthe ¢atplyeimtestadi for tharselectiveuhydivgenatios :ofctheeacstylenic

d
cofigfs witl g Tedte PR ke G 1elhhedyEStnpBod of0.97 wt.
% iyl eﬁé@tyl@hemi) tbelu avtm%eéthwddatylenemﬁe)pam ew Wy % methyl
di ssol vi ng 4. 3.79 gra
S ERBIYE) B3 V0 B hENGREE RV % b 2P AAGIRGe. 7.80 Wt % 1-

buén : .'aﬁaam%r%‘ ThA %'ult%‘i’%Mglflrﬁ'sttéﬁ‘g?sél%ﬂ\% ﬂ{/‘dr(:)ﬁgyéféo% nlé’hsted

wat e
in n’bble noﬂ'hengelgat catrtedf pinytlacetyline6td ethyl faoetydeneem tdee product
of about 25 minutes and then dried by 9 WO
stre@n4f §43888 PCT/ US2003/ 034408 blowing in hot air into
the rotary inpregnator ag,g 2200C. The dri ed
product is calcined at 350C for 2 hours in air. The
cat ZhisstexabPlgrdempnstsatesxthe wartinlseelectivd fRydiagenation of C,
and

sy hadii o ZotedntPAerbd et Bl RIS | fhog bed as

thd fishsfep.l ong) . The catalyst is activated by the
follow ng procedure: (1) heati nsg the reactor to 235F . |
i n Aopalladiwinrpmmajad qqp@w catglyshdelipfepared. cEnerisamepatugnina is

cal cﬂn%d'\é% 198%° éla%“h fHe Example 1. The calcined alumina (300 grams) is placed
in a rotary impregnator and then a solution prepared by dissolving 28.8 grams
Cu(NO3),.5H,0, 10 grams Zn(NO;),.6H,0, and 0.5 grams AgNO; in 275 grams
deionzed water is poured on the alumina rolling in the rotary impregnator. After
about 5 minutes cold roll, the alumina is dried by blowing in hot air into the rotary
impregnator at about 200°C. The dried product is calcined at 450°C for 2 hours in air.
The second impregnation is carried out on this calcined product by using a liquid
sprayer (not atomizer) made in laboratory. The calcined product is placed in a rotary
impregnator. A mixed solution is prepared by dissolving 4.55 grams Cu(NO;),.5H,0,
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235F and then holding for 3 hours at 230F, (3) shut
off N2 gas and increasing H2 gas flow to 300 cc/mn,
W@ 4004l0¢m88 ng t he reactor tenperature to 550F aPdI/US2003/034408
hol ding for 3 hours at 550F. The activated catal yst
is cooled to a predeterm ned tenperature for the

sel ective partial hydrogenation of C4 acetylenes in 30
3. 76cgrams Zyebla3)3wH0, 9.5 graimsBgbidde and 1829 grenes ebAlelright10 wt. %

tested f t h
palggiiufee ulgboihe b s RO HAS s do i ety This
mixed $Qaforsly a&@m@éﬁ@ ahd &Y abbut 160 MSl?)Hltrogen gas pressure
acetyl ene(VA), w. % et hyI acet yl ene

is anplle%tqémﬁppmham%reﬁ@(m spiutipn Woug% a small hoIe to spray on

B S o iy PRSI R, Mgl ot 2

misebs ¢ camplatd rsp%mag thensalstidn. sTieal contenTmbthe rdztaryT hnpregnator is

wei ght ratio of VI 0 l.en
dn@%lays}qmuem hakgiea h%ﬁégb‘éeﬂiﬂ@%ﬁe M@C@ lged a t350° for
p%)nst rates the partial selective hydrogenation of C4
ace

‘'ylenic inpurities in a steamcracked crude
but e eatalgdt(@88grams ds hiixediwiib d 2amw! oftdhwant diametsr @pss balls and

oG 2 (S Do SR et malesareaane! HETHSRRIS B adifpes long)
Thé caldigstGdletinsed éﬁybtma%@M&Q@c@aa@mé@nmﬂm@émpl@ !
rotary i npregnator and then a solution pre

di s$beveaiglyss.is tgq;tgdsforctb@@ygtn@qmdrog@n@ggﬁsof the acetylenic

oo BRI P15 PR | TR BT s i oo

1. Theawgightpatky bavinyl adétyimne wbethly Scetylenkes thelm‘odud:ﬂ stream is
the alumna is dried by blowwng in hot air into the
0.0/8 ary inpregnator at about 200C. The dried product
is calcined at 450C for 2 hours in air. The second
i mpregnation is carried o tﬁn this cal ci ned product
by using a liquid sprayer 838! atonizer) made in
| aboratory. The $aleciiveeHygrogdunation Sonidétioed in a rotary

i mpregnator. A mxed solutio pared b
di ssol ving 4,55 grams w(mmjﬁ‘fbéﬁ%q 10 V\Dkxamplez

2004nBA3888. 6dT) US2003/ 034408053, 79 grams 99
Zn(mﬁnaztéihBO(o ) 5 grans AgNEBO and 13.9 grage of

Al dPF% igﬁ% % pal |l adi um qbgr ate sol uti ogy élo w. %

nit in 140 grans dei onzed wat er. Th| S m xed
Hyslobasarbom féeed mEtadBHSY) a bonb,4.4nd t hen aboub.100 psig

H,flow RAEIs&fAb afHGsUr e 0.167 0.167
Product
V A (ppm) 0 68
EA (ppm) 168 869
MA (ppm) 75 472
Recovery of 1,3-butadiene (wt. %) 99.5 99.4
Example 3

In this example, a catalytic distillation column is used for the selective

hydrogenation of the acetylenic impurities in the effluent from Example 2. The
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is applied to the bonb to push the m xed sol ution
through a snmall hole to spray on the first

WO proegisat i on product in a rotary inpregnator BECT/682003/034408
rpm It takes about 20 mnutes to conplete spraying
the solution. The content in the rotary inpregnator is
dried by blowing in hot air at about 200C. The dried

capalpsh(90. 88sgnaarhs:)la$edb%hb85®rCEkample?1 r@l@)@@ledm@ c%iﬁél?ﬂld/éktillation
ass

, t
oo 1 B etShea HeioB)vEre heEnt gt e datasidhas fitBs sotumn s 6
T ts e —
cataiv_est&s( atm\lfaiedm thiessarag: maymtar descbnhﬁdad the Exainple 1 except that the
P e PO P b v SR
r esttHe hyidrbb&ibed fedd Eablie1 21pou-ﬁlal§ paRheht Trh@tHa/g 6’§zen rate is 1 scf

vinyl acetylene to ethyl acetylene in th
peshplRat the beminripg of e rint bektwing the ertrIS)gbaagecth higher rates.

T e Ao A 8 B e v e

catdiyste batlbpo Attl@ldydragén (MEDYB stf fePhdur dﬂ%léﬁ%"‘ét‘lﬁt &cetylene and

of 167 167 Product V A

V“’(&Eﬁ?ﬁtyt%@@ lgg’% fagd is @ﬁﬁtlcaﬁy alfgen:q@m&gar@g?nplete recovery of 1,3-
bulacﬂéﬁé‘ﬁéﬂ‘gbt%ﬂfeo(m % 99.5 99.4 Exanple 3 In this

exanple, a catalytic distillation colum is used for

the sel ective hydrogenation of the acetylenic

inpurities in the effluent from Exanple 2. The 11 WO

2004/ 043888 PCT/ US2003/ 034408 catal yst (99.88 grans)

as described in Exanple 1 is loaded in a catal ytic

distillation
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colum (I" diameter x 25 height). The height of the
catal yst bed in the colum is 6 feet. 80 inches of

wo op4amsspot t om of the catal yst bed i s packed mET/DSZ03034408
saddl es. The <catalyst is activated in the sane manner
described in the Exanple 1 except that the flowrate
of gases is increased proportionally based on the

Thatrelention wiiglet.is:The hydrocarbon feed rate is 1.2
pounds ,per hour. The hydrogen rate is | scf per hour

at t he”DRUGCRRS Ry 1B spHbrafion of paetyirnasepntaed n a butadiene rich

StEEMNGBFhDrRidY Slasd: 3s.  The hydrocarbon and hydrogen
f eeds ar% frgjd at %‘?)l@%]te bet ween t he packing and the

cat diay Seedingdsydragen aed b)sdeagemntame}gabutadielﬁnfesmd dmwh lenes to
hi.gher ., ethyl acety] ene an vin acetylene in the
a QiR oy eacfty Sl Baal st Mihpetatn sedivst nd
r ecqugraorelrrently iltHeadls@RSol i 12 WO
O B o TRl @rué]%%‘éﬁti on cl ai med

is: 1. A (prsragingfaportien eftherandtyanes caskinddewithin the effluent
£00t al Lh,a butadiene rich stream conprising the
ngfg%@oggﬂ’%ﬁ? f eedi ng hydrogen and a stream contai ni ng

but adi eng(s) distilliag ¢rey Efinest icorendordi & bl bAda@nariPbdidms:
reactor, containing a first hydrogenation catal yst; and

(b) (Ebdeadingrlivdyogan andthe avarheads samdbe disiillatiar column reactor
e : : | i ned..

03 B SSIEl] Ry LiReRNELY SR APl RGBRLon carays
whiirein lessribantedl affthé aeatyldnesrasueacted \atrehydadeansnd

bot t . (c). feedi dr ogen and the overheads from

t he (g?‘gqqoﬁ/pépg Gh %f@l? guipreguced gogtlenmyrenteats down

f1 0v2. r'ReE bRIce88 Hicabri ' r ' ise Vi

cat al yst bv\hcerei n I@é@%ﬁ%ﬁg?%o ¥?hsg£§§g%ﬂ)¥@£‘ﬁgscoé?%nse vinyl
acebdene ethyltacetyeno gad methyl gattylereoveri ng an ef f | uent

cotr ol PHEERs DI T S CE inekiin G5 sRli Sy pestvene to

ettwl agktyleneinydsa etregirhiylin a8t gRN6F ®0do AEG:RY | .
acetylene. 3. The process according to claim2 wherein
0

t he % al '@ PERCEASHAACOEHRG J0 leémtDwhereipithasatio beviayl acetylene to
USRS (g bRl oy AP, &
vi nyl. Tdweeprpceseatamrdieghy claheet whem 4 BolahtisFéd &M dstillation
coiurr]nrtl rr]eeacrtgrn gl%ngfwi% t%é ﬁy%rgg'eGn: %hd butadiene stream.
6. The process according to claim 5 wherein the solvent is separated from
said bottoms and recycled to the single pass down flow reactor.
7. The process according to claim 6 wherein the solvent is selected from the
group consisting of C, to C, paraffinic hydrocarbons, benzene, toluene and ethers.
8. The process according to claim 1 wherein the first and second
hydrogenation catalyst comprises an alumina supported palladium promoted copper
catalyst.
9. The process according to claim 1 wherein the first and second
hydrogenation catalysts are independently a copper catalyst promoted with
palladium, an improved palladium catalyst or combinations thereof.

10. The according to claim 1 comprising:
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5. The process according to claim1 wherein a sol vent
is fed to the distillation colum reactor along with

wo b@4loyssogen and but adi ene stream 6. The pr ORPEEES2003/034408
according to claim5 wherein the solvent is separated
from said bottons and recycled to the single pass
dovvn flow reactor. 7. The process according to claim®6

whefesi ﬂéetdhfg mbmﬁétn arsd agicrtibieof theefftuent frono () to a distillation

consisting o to C10 paraffinic h}/ i cay bons,
colbmmz@ﬁétortcéht?ém%@fﬁsbhwpge”a@”%té‘y (ﬁf@gs accor di ng
At s&emd hydrogenation
cat ﬁgﬁbgfg@nﬁﬂﬁgﬁeﬁgﬂéﬁﬁg sup orted pal | adi um

pr onot ed(izoppeting & poaiorsof the ad’étglepeezce@@la@@ wilhimthe effluent
claim1 wherein the first and second hydrogenation
Wlthé‘lydfc}%nsaﬁﬁe i ndependently a copper catal yst pronoted
W th pa{ ll())ﬂ?gtlﬂ tA8 éﬁ”ﬁé’rﬂ‘(@‘#erﬂébé i dUdrieedd b oftoms.
conbi nattons t reof 10. The according to claim1
conprising: 13 WO 2004/ 043888 PCT/ US2003/ 034408 (e)
feedi ng hydrogen and a portion of the effluent from
(d) to a distillation colum reactor containing a
first hydrogenation catalyst; and (f) concurrently in
the distillation colum reactor; (i) reacting a
portion of the acetylenes contained within the
effluent with hydrogen, and (ii) distilling the
effluent to renove an overhead and bottons. 14
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