WO 2004/ 108638 PCT/ GB2004/ 002262 Sel ecti ve
hydr ogenati on process and catal yst therefor The

wW@er@saoie3s nvention relates to a process for sePEUGBY®IY02262

10

15

20

25

30

35

hydr ogenati ng acetyl enic conpounds in the presence of
ol efini c conpounds. The invention also relates to a
novel catalyst suitable 5 for use in such a selective
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WD 2004/ 108638 PCT/ GB2004/ 002262 2 70C, the acetyl ene
i s hydrogenated. The tenperature at which at | east

w@baui0$38 9% of the acetyl ene has been hydr ogPCEHGB004502262
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V\hllst nost supported Pd catalysts in use are of the
"shell" type - i.e. having the Pd present only at or

woemn/104888 sur f ace of the support particles, USBSHGB2®4/002262

descri bes the use of catalysts 1in which the Pd is

uni formy distributed througlout the catalyst support,

the alum na has a surface area above 80 nRg 1 and the
majority of the pores have di aneters | ess than 80
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supply such catalysts in the form of a reducible palladium compound supported upon an
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whi ch conprises a conpound of a | anthanide. The
catalyst is particularly suitable for the

whyanoesssmt | on of acetyl eni ¢ conpounds, especiBCT/GBR@R/002262

the sel ective hydrogenati on of acetylenes in

ol efin-containing gas streanst 35 The catalyst is

active for hydrogenation when the palladiumis present

in nmetallic form The i s usually nade by
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The catalyst may be provided in any suitable physical form, but for fixed bed hydrogenation
duty, shaped particles having a minimum dimension greater than 1mm are preferred. The
shaped particles may be in the form of cylinders, tablets, spheres or other shapes such as

lobed cylinders, optionally with passages or holes. Alternatively, but less preferred are
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active alumnas or transition alum nas as described in
US- A-4126645. Usual |y the support (for exanple an

w@bk@haesaBginm na) has a relatively | ow surface aP@EGB2004/002262

Fol |l owi ng the teachings of the 30 prior art, it is
preferred that for use in "front-end" hydrogenation
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streans have a m ni num di nensi on of between about 2
r. f
?121% glﬁ@upﬁn%ﬁbeﬁé’tﬁdn%ﬁ% 918 actalgp&%% aﬁﬂmﬁ’fﬁl@m%th%& BQ\WH bg W@ﬂl
%a%@ thengkdled eafalyyd @@Wfé‘durs%lﬁiglbd frepregy rtféff@rsépn%té"”th a solution
Ak saghiél palaaidmRoMPRING lor Wéﬁﬁlﬂ@épdsﬁlom 2k IHestHBR0Nn 08-A-5063194. A

3}{%@& nat 'tp{%l talagfagi#ljrg QSODY t|m re%r}a] |on r e s e{ dm?terlazf‘e/(;f‘h a golution of a

nanu act ure
pokple rpﬁd@@lughmbédcf@tpaﬂeww rsttqé@@fma”@@nt ¢iearide fsglphate, acetate orof a

ad&wédlmémmme@smﬂai Imlmmleametms@ mh@auelgpr@m& Wn@hiGiRe
eneou

al |
SRR &of SpiRe R B R S R E A st By B rgpy T e pores of
sibmmporematpadﬂ loatdialmast tlt ¢ gesese. autiee \wimeosby Moy ppitiogtdtas95% of
Sth@!cellcutal@aﬁ)r rﬁé@&ﬁ‘éd’ &ﬁ@vdld’ﬂné’\hﬁh@ RotRBirR6H | bMﬁ‘e ﬂﬁh.@ﬁ ls'aéjusted to

f f
e e ais gt PP B e TGRSOt Settion & preferably
dippliadibly spriaging drito tHeSupaessaslly at @oapghperdtive. Attdrhatiee methods

%E@£§d|§p%g&ﬁé'%?}oﬁfn¥oqﬁe J\ﬁloﬁ' HQEB& Eseeaqgé mlpgeghg\éd grp‘ﬁgrt is then

cat a P
Aigd12ag may then e gehiecadjo H?at@an’fta Be\@tagdrrRestere shegmedt apd
Sinpegnatddeallfilirh asthpbimdyanlegidic BpécrdL E@tbxainple, vt/Hm the palladlum is

C%E)f’f'eﬁ){g' Eﬁﬁgg?p%ﬁ%s%%l llﬁjﬁlo*?\l of gﬁ%& Fr%% ’u%?e We dLleab ﬁntf) gnated ma?erlal is

i Rigpferabih gpqat%at(ﬁtemp@;atg@mgg\fqmw 4 Q;deg@q anp o) the@matqlal and form a

Shbrt Blable Pailddmeh gp;atumm@ugme@rto By myiAlp QHifadeA &k | ON, as
descri bed in US-A-5063194. A 20 preferred nethod of

manufacture is by inpregnation of the support nmateri al
wihetpaliadiiol ispiegent 6f a lgvel §0heishege ¢abeud P opm deaboutsiie by weight based

o] F:oefﬁétém mbwtaafcstaggt v@Sﬂ ht, e@htmmhwlp%dluﬁ]uh m@%bt%syst depends
ace or
it B T al R e T OB PP PEL= ¥ v TR

palladium is present preferably at a level in the range of about 50 ppm to about 1000 ppm by
weight, calculated on the weight of the total catalyst. More preferably the Pd level for this
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vol une of solution applied to the support is
calculated to be sufficient to just fill the pores of

wo b@4goeport material or to alnost fill the poPE€EGB2@4/002262

the vol une used may be about 90 - 95% of 25 the
cal cul ated or neasured pore Vol une. The concentration
of the solutlon is adjusted to provide the required

di the fj ed
SBPiptos rdearsd o bagy e BB s neeeted. oo
Suppygas stresom, ritgn|tye ctalystippivale impledestautigher bbding ofatliadiem, e.g. 0.1%
gy %oﬂére p?é#&labl §bo@i @@%ngédﬂ@ g&U ﬁﬂ@ [éltnour{ﬂt)ﬂ:’ot H% c%t@!yytt &%Yed for

}%L be used g@ate su |
e DAY bsar el JeE oy FolphB IR et sy
tenperature to convert the 30 inpregnated palladi um

pal | agﬂqldg 8ro%te95+r$ognc§rm§f¢1elﬁ§%o,: 594 .%%@Ja& mesﬂn Fapl%]@thods to

rumi1 s
pagse agedieg e P?”éi‘f“ém CPRROUIF| Ehpt isi ?ff?)‘?"é@ﬁ af %%P‘Lr%ﬁsé‘ft ogihe |agthanide
ombeuralhay Herreﬁt’é@data’ﬂltlntathbeﬂmftat ir8yed Al eheAdPpda. iJnitable soluble

og@ undg ﬂﬁg BFan'oer lnEInc?e 3\%r C%lc natpe]qreskq]lorld?s agt%ates and s)l/lehates.

Iums
pTéﬂlema&ﬁdwm ePRIPgend @s thpwéorpfmrlcampwunseypp @ére@lnce@\pntathe support at

|t|$é/§é|mel tind é’beéablaﬂlﬁ@r bt saparbt tikes. plﬁmet(é?n;ﬂ@é) bdlutibn %6 Y promoter

ht b
e TR A S KA foting el compound
deteeatiely agpbiion ¢ratainingeaethetpalladium Fampauetrevie laghanide compound

aﬁslaéla%me@ S PRGLSOrt-2mMC2 or C3 gas streanms, the
pal’ladiumis present preferably at a level in the
range of about 50 ppmto about 1000 ppm by weight,

Clale puinadteratompount ¢ av@ghtndaff a tanthahidé,ak. cahgbystaf alblement

e ERTblLdsEde 8o Ruabi ol d R Wiy Tpperetene
SOU"PRRRMP RS %ﬂ'%ﬁ?@rffowoﬁom@awﬁ&ﬁgerﬁmequ@“w Py @ﬁ'@e@am and is

en@t prefefably Pocgas cshprad) THdamhdnive coapaUny s notrifly @adskt in the

D Lo Bl AT o

anount of Pd in a catalyst intended for "tail-end"
mufeyadﬂaawdb@m@{owt@ﬁp&:h@@ ptdaent@n@wﬁcem@qw crfeé I800@ ppmw based

P iainelbheal il Mot Yokt PO REbE 5o 21592q pormw
kwh@n the pramoiegislacdgunt @ommhm%@e ooeschréfeired doaceniibtioads 2fm 2500

wmwlﬁ&%ntbﬁmg a hfgﬁérlaoh&ﬂtr&fon 3 5Pl @el f8r tR nten@&f Higher

n
i BoBreua T D Bt SRR TRe Ve BT o Gy PRt e es] pp &0 5%
conxiahh dEheaftontib etip pidiist Enthenidé prdeoter thetatie grefeledyiic the range 1:0.5

- Ni{t 53h&8 prefdb ih @RSanddaei Bl essand sul phates. 10 The

pal I 'adi um conpound and the pronoter conpound may be
i ntroduced onto the support at the sane tine as each
dt ik erefapred #at the Paraad eretera"msalsoFﬂmlaahmq@I cemaosdlisutresent @fly in a

uggf‘eretlrme;r%e smw&mu@t lbeethgptﬂg l:% &R Ak ogh%ﬁ%e Itis

Arewr Higt fowgﬁrg %‘T’%quhypr@ﬁer@am ﬁu%ﬁeﬁ@m@b{om@n%g g%tﬁlvsém Whigh the
CRAR0doRtboadId ls&ohc&ﬁtfrd]@:nh decIgtRBIp Glifnidyer FBat thasuapgl ih edet e
rﬂ% nﬁé&gg g%ntanﬁ{ f‘%e rﬂa étrea%ew&rtgggéhve ca 29%1? J]tgereg'y increase
e‘ie@ffMt/ Thesgciea l@w ﬁlabh? leaatectleene@h theN@lrfanmf thsﬁvppﬁrj in quder to
TikproldY its fd8istafide, to tAtion/bT\BREIYLIMprefERBd BB th€Hd and preferably also
the lanthanide compound is concentrated in a layer up to about 500um from the surface,
especially between about 20 and 300 um from the surface of the catalyst support.
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pronoter conpound is selected froma conmpound of
cerium gadoliniumor |anthanum and is nost

w@e@itaesabd y a ceri um conpound. The | ant hani de POIE8209d/002262

is normally present in the 20 catalyst in the form of
an oxide, for exanple as Ce208 in the case of cerium
The | ant hani de pronoter conpound is present at a

CR Fr%f?emeg %In%xﬁﬂn&ft of]tﬁe cat%‘yi)g)s?gf tﬁ){) 2 ?Sﬁngﬁvetntrenoc%ﬁpng% 0 am)mna catalyst
pPrUEPet aaig|apatgium WMUWW& a proveler OPWEOLpﬂldoﬁﬂﬁ refladign gompound

Cl:%l'rigtﬁi’@s@ﬂcrﬁﬂ e@b@dmrhmormrrﬁ/ k& &rth@r«‘teugrqrématcé@w%ud Pomler
om 2oen F%elect (!fn Cgtc m oun$ fc%nt & nh{lﬂ m lq% h and being
coné’ of By" # ! oY RSP REREMGY ' RNGRET:
W@ﬁebt:%lab@ﬂf@”tfﬁj@h ol -pIaga prHW besade theheeidhtvighe ofal catalyst.
prormter may be increased up to e. g 5% by weight.
e atom c at %ﬁ antpanl pronoter netal is
PEQCERS %pd .cata y&t@ grq'agntfndf yse ul to iemcgle a%}zl@weﬁngp@fr%{mo?tylenes,
|fnr ehepearedy! detyleneadd BnybaceBknk fromlefin efeansed t hat t he

Pﬁl,pegrq)r&@ge%eattx afﬂtréeure'a%etv@&t Wrgﬁ%m?#ngeg Specially up to
present only in a er at or near the su of ‘%%é
stBpiOar e tefrrr?é%furteﬁ ORI yapenqssupgh theipaeraligeiressures but
ttypoenlly biierats at iketagmpdratates bettveersa dnd 78 et a6d dbutist temperatures between

\I'I%)ddr ﬁ%ﬁ% iopﬂ hértdehgndﬁtg%%fté Cﬂe@rre%gnty gteadgatcergtpradcgss steps in the

Pive nen concentr
r@ﬁ@ulvely th|n Iayer near the surface in order to
nrnlnrse the contact tinme of the gas streamw th the
O Db R MR SRR Rt A P bl moes
the support in order to inprove |ts resi stance to
at&ﬁrtcﬁdfﬂfé cat-gwg’tis Gabhtyend Borﬁtftrerfrﬁr r ed catal ysts the Pd and

p er.abl ound is ‘

ORGP iR P ol el e SeuFiebieheo and thon

suirécagith, 315e sipmdieal dlymibeediwerdn Thdcatr!ysRehdatiigenB Bktyewbs bam

tdgrgsd ol A6 f

Tglygeezom%% TokPng ”ﬁérg%:a%% i o A e 200 o
SPFYpts tﬁ’F’fetpr‘i%”‘iﬁ‘%‘%'é St ‘P"H\/@H% *Hﬁroe%fhﬁfr%oé% IVt 9RhRafor at

Cedsab y&Irs atR0 g diveh parydd avithp aitrbgedivingt casip@tonehbisheitemperature prior to

ARG Ehg {nggépund, sai d pal | adi um conpound being

present at ppmw - 500 ppnw based on the wei ght of

the catal yst, said pronoter conpound bei ng sel ected

A Pmied fea0 BP0 dodyref td:ﬁ’ﬁhlutmde@ﬁ‘dﬁEérm/étﬁéaarfrohﬁéﬁdft@ﬁk!ﬁﬂns was fed to

n ation of 5

atpgregggrgag %a?ﬁc{%ﬁz ;gacg(/%l?crtggp ? ﬁd&‘h Oeit 3|preSSaL{r%P bar gﬁyge The
rﬂoﬁ@@%@”éﬁtﬂ‘eéaﬁfﬁ@%s of the invention is useful to
r/&g@réaea@,ab%l ene and ta)legher acetyl enes, for exanple

atrb% mc%%et ene and V'b; acetyl ene fromol efin

’f' proceg es operate at pressures

kﬁhﬂﬁ@rﬁ”ﬂ?@%ar and 503B&r (gauge), especially up to
19Q,qpdeent mébybar . The tygmperature of operation depends
Lrﬁ n the operating pressures but typically operate at

F&#t enper at ures betRBBF 40 and 70 C and outl et
tenperatures between 80 and 130 C, or higher,
dﬁﬁ%@t@ly&%e@ &ﬂp@%tJr@WHé heEERRLS &f 234 Qt‘éﬁﬂto aEétﬁgr(?esée@ up (Teur)

teé?,S in 5 The process and cata
|"Yﬂ§e?t‘tef‘ S’nbevﬂcf"le"et?e"”teﬂ terRSPLYIgRR NFHEatignn thﬁé‘fx't gas was 3ppmv

fcmllelsav\h“ iregexgar @l eas conflrestl byigcreésidtee eapadaysd 18/ 1°C steps until
QE&Q&?&@%‘?%%V Ejr',_ctn').o&sgoon as an exotherm was detected, the reactors were

quenched with process nitrogen to aid cooling and thereby flush out the potential reactants.

All gas compositions were analysed by gas chromatography. By comparing the inlet and exit
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About 20cnB of whol e catal yst pellets (typically
201cn) was accurately weighed and then mxed with

w@1idg/1ed638n i nert al umi na diluent. The cat al ySPCEHGH#2004/002262

di l uent m xture was then 20 charged to a tubul ar

reactor having an internal di&nmeter of 20mm and a

capacity of 200 cnB. The catalysts were pre-treated

R . 0

:cagﬁtﬁllg%eule}\;\géstag?e]{ gr}?ocggdr 3 eegegvenfz ’%g}%grr%Meg V\//astcHIculerx]ted from the

rfolowngerpredsidnst  cool i ng to anbient tenperature prior

to conmencingeytde te (CzﬂgmA@rp,g)ou /{€Rd, Bafyo designed
ead fr

to sinulate de-ethaniser ‘overh ont -end condltl ons

waerd @, {.Ois tHeh@letn@@Idf @tetPdénepar@a& RO Wi SMRE RxivedveCdft Y
Glcetgle®@O0n(1 at a pressure of 20 bar gauge The

conposition of the gas feed was: Acetylene / nole% 0.6
Gdintrya sppeityil Gh respemﬁtp overenydrggerition) wep calgulaies o SDlI@ving
HYEes®¥h / nol e% 15. Ni trogen bal ance The catal yst
bed tenperat ur |ncreased in ca. 2.5C steps to
acet yl ené°SE?Hé ﬁoo\l\%§f%uT) 35 which was taken to be

ARRILHS, 080 ol AIEHN QOB ROTGPRLEALL AR BN exi

gas was  3ppnv ess e experinent was conti nued

by incp/@meq«tzhl@outeme&m oLHe) .ntmzﬂz>osa}§t1@ms unti |
tenperature runaway (TOOT). As soon as an exot her m was

detected, the reactors were quenched with process
riixemplgdn to aid cooling and thereby flush out the

gﬁng& @Jmﬂrﬁﬁggﬁgﬁp?noﬁdaiﬂ*\od thQ@EunFé‘a @Q'B%tto‘f gﬁr?:rﬁwv{@%;ﬁ% a Icaﬁalést having
dJ #hdf €48 1‘0% fgﬁ(?&?”fe%égn‘gt’r& @é‘z@@%ﬂ/ fggﬂegna“@g Fraiyng peprort,
liethe f@m ciiB 2tnyrl alavecteraningrica palietat byspgiyiig Bt roempenataiure with a
(CZB)JIai\é@§O|GYﬁL Efgnaahzgoug %85‘1} %*Zaﬁ& rLRl II?W %\%}21 {lo?ac't? iaﬁ)é};iad%iium
g]ltm%m@gm thﬁ)ooreg oftth%cqtqwsétmeé\q@qengaptl %&19 FeiyE and palladium
amthe sOI@H2)R"atjubtsd tolp@odiiod & edtal(s Kining thexeglirsdfamount of each metal

ac%%i:&k QN %hls ﬁelﬂ%!d %P;?’epc‘a%l‘u& & El[le)IOItté/dt c(egl}spconﬁ%ﬁ’r%edcqty tl]ie S0~ called

é‘wﬁp@gtsfveémes metbma,szwal kng g to-togsesipg pmﬁfélp@erwmnq@ulw nveﬁ@"lal was
elribase 05e .a@trlfdtlsthysura&naimém wﬂeohy 45 e iRBPFE Sk Rdurde ey

(0%5 @C%o?q }e tt[\:&lbv(?ﬁ%z? c’ehlllm ario( % % rltra{eg FF‘%?’C: sgfz%egs 2’86 catalyst
prahtetEdamden fientead @pm#@naﬁ%thb@ﬂ ab@aelamﬂtecﬁeaylwae ahown in
cabRl1Y She BYiNG was calculated at the clean-up-temperature for each catalyst. The
results show that compared with the unpromoted palladium catalyst, the LOT —CUT operability
window is wider and the selectivity to ethylene is significantly better using the catalysts of the

invention.

Example 2

A cataiyst containing gadolinium instead of cerium was made by the method of Example 1 but
substituting a solution of gadolinium nitrate (made using gadolinium (11l) nitrate hexahydrate)
for the cerium (lIl) nitrate hexahydrate. The Pd : Gd atomic ratio was 1 : 2. The catalyst was
tested under "“front-end” conditions as described above and the results are shown in Table 2.

Example 3
A catalyst containing lanthanum instead of cerium was made by the method of Example 1 but
substituting a solution of lanthanum nitrate (made using lanthanum nitrate hexahydrate) for the
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a Pd: Ce atomc ratio between 1:0 and 1:10 was nade
by i npregnating an alum na support, 20 in the form of

w@2dnmsdssanet er cylindrical pellets, by sprayiPgr/aB2004/002262

roomtenperature with a cal cul ated volunme of an
aqueous solution of cerium (191) nitrate hexahydrate
and palladium nitrate sufficient to fill the pores of

t ey of .t he

AR DS po BB B8R AL OO LIE £ 5L ST 300 v ot
clﬁlda'l Yrent-eRd\aongtians as ﬁ@ﬁme\d@éowdrﬂte refulteareishenst iafTable 2.
conpound. This nmethod of preparing a supported

cat al yst conmpound by the SO-€ | 1Led 25 "inci pi ent
wet ness” method is well kno t he skilled

p(([)%%t itt i oner . he esul tt t ecual lrOoeduat | % CoH,
18T N ailr "3 alamigrat '1’1e fatf ﬁ%g) C i M sopectivit
air for four hnurc fn pffpr‘f dﬁnl Lcation i.e ?0 y

CONRFIEN e NBRi ym and pal | adi um ® trat%®s {o d®idi¢ 900

sheaipksia [he Ceat 3l yst 1V\a$ test =d53mder95"f ontzzend’ 923

ool tc Aar o

Al b At e Aa ALLA v
U éH_‘r}el 1\6”;) A eucabl 1 UC&rr &guvcl & lu || T oA} s T
srﬁ!ovmﬁ) in 5 9 P 92.9

Tabl'e 1. The Selectiv|ty was “cal cul at’ed at
tﬁ?@mleé&n-upﬁﬁem:eraturb 1 or eauh58:atal1(983t Th® 30 93.4
MB&HpleS ¢S MOWdehat  conparess Wt thE—prpypmpteds: YW

Llnrllum cataly t the LQT - CUTL _aper abi y W ndow
|stawpt? and Cehe |sel ectiv ty tol| efhy eﬁb”l 50 57 96.3
SEx@hipfel 1€ ant | xCebetter usi g the catal ys§s ol (e 96.8
HRYeRtHor—B% a..p. e—2—-35-A—catalyst—epntal-ni-ng
qaxacranlpenigum i NSt edd of cerium was de t he rfét hod off34
Eseamplegthl | buCe substit utiiing a spl it i pn 58f gadoli ni Im 63.0
nitrate (trade usi ng gadotrmunr () nitrate

hexahydrate) for the cerium (II1l) nitrate
hexahydrate. The Pd : Gd atomc ratio was 1 : 2. The
cat al yst was tested under 'Thbleat - end" conditions as

étucu AOOVE cl'J:‘”"‘ t SUIT{S are—shewa—a—Fahd 002
ét anpl ¢ EDA)%at#gI )bgb Ozzegnt ai nlcglr Ian%an'btrjnﬂ% &g CaHe

of ceri umwas madédi) (@toreic riiphod Cof| EX@hp| e (*Cbut | selectivity

SeHvgIakiEaNt I Ngnél SOl utTon-of 1 antdy@an Tng7n| TTREE (Madeggo

usi-pa—lant-hanum-nitrate havah\lrlraf a for he \AD

FoBAPPP8638°PCT/ GB2004) 092262 | Y cert®Bm (143) nit [ &8

heseaipledr af éa The |Pd : W& at omi c5& at|ioowas| 42 : 2. The1

catalyst—was tested —under—“front=end“—condit+ons—as
descri bed above and the results are shown in Table 2.
C21-14 Catalyst Pronoter Pd : Ce atomc ratio

Quib da@lysts@erdddooRin(Mgloioh ¢fEH. Sak @@%lbh’étécwa) was unpromoted

%@%%@e@ édé)'\g&?ﬂed CZ lu%? _aLtAé(é ?921‘\ %ratlgx feler gie oé? ge Tlﬁca&q)ysgé were

EB@RPpIdeLY Ipregnation ofih%mll%a@eorg@ltmﬁvqummpmm otipatedidm {and
loedim SBordskdt) Blra@é adording to the general procedure described in Example 1. The

catalysts were tested under tail-end hydrogenation conditions as described below.

Testing of the catalysts (Tail-end conditions)

20cm® of whole catalyst pellets were mixed with 315g of inert alumina diluent and charged to a
tubular reactor. The catalysts were pre-treated in-situ with 100% hydrogen at 20 bar, GHSV
5000 hr, for at least 3 hours at 80°C, then purged with nitrogen whilst cooling to ambient
temperature prior to commencing the test. A model feed gas, designed to simulate tail-end
conditions, was fed to the reactor at a gas hourly space velocity of 2000hr™ at a pressure of
17bar gauge. The composition of the gas feed was:
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Example 1 e Ce 1 :

3 58 115 57 96.8 Exanple 1g Ce 1 :
wexaaphss3sdl h Ce 1. 5 57 58 1 63.0" 5 Table 2 CatEGH2G04/002262

Pronoter Pd :

2 58 115 57 96.3 Exanple if Ce 1 :

4 58 80 22 83.4

pronmoter CUT LOT LOT-CUT % C2H4 net al

(atomic ratio) (C) (C (O selkctivity Conparison

None -

57 97 40 90.0 Exanp

le 2 &d 1 :

2 57 102 45

le 3 La 2 58 110 52 95.1 Exanple 4 10
Ceg’]enE)('lﬂgg °’s were 1rlr(l)aode cont ai ni ng 400ppm of Pd. One

(Whsisiggmameld%4a) was!-@npr onot ed

CORIeHeN Bfdle8er | UM atphc@tom ¢ ratio of Pd :
prepared by inpregnation of the

2. The catal ysts were

and the other (4b)
Ce of 1 :

al um na support with agueous solutions of palladi um
(Ehedatalyelrbed tampefatyre wseintrpagedtim sitresf HEC brateiyigne dedrhe

etyle—llﬂseconcentratlon in the

gen Sér@ilu reRT Q98 FHhEvH 8seh tdRbch IQve@W@P |

under tail

VEHRPPRY oplese Y kg;@gc%@annswrWy?%by&aspw@matography By

cat al

cBhdr

i)[/sts were test ed

-end

s

rogen

ation

catrpbyrstise i(Eeand-cgindcetytamdildviio bty BOC o vatiombtal g@ven temperature
j@ )aérbé%‘ihy%ge Lﬁ cﬁvn@e?e @Ieﬁ%%d%?ﬂgth%%o% n!ﬂ Q%{ettlor%l WQ’] A3 the

Muent

cEankerdesds deseibeg raeower Eofel bdtepsngie e mief 1@@%%%%@@% and
atan20-toehe) otHSNo1,5000diBe akefa0the dleat-8a@pdra@Ni S qlculated as

e

then purged with nitrogen whilst cooling to
&nt 20 tenperature prior to commencing the test.

nmodel Beiede Fake (Paew)iitrial butengdiumufodal buters)h temy)
cama@intileyess 1,9Bsadigd héket he reactor at a gas hourly

space
gauge.

R,

b peTaE By

1.at. a

ssur e of

0o 300 T fod @

17bar

A

20B4¢sL888 8hdOTh TBRO B 4N QIRLEZignTiGant Aueevementsn Athyredesectivity
1,149 tﬁ'el.\’@é Qgr%ﬂteé cﬂgbﬁ%’ uke@9In BlHAtE Rl 1o VBN cﬁ%ﬂh@ﬁe &IGE o

Thg cat a%[{ rrgoer ature was I ncreased st eps o?er'
SO togo DR AR O PR s G T AR 4o rgduces.
t Bleemmbierideara obi peesedt intherieddiyas amkdry foened inosligemérisatidn@hthe C,

| B Bhas EXihdy 2o WABLoDRRIDY

conposi ti ons were anal yseoF
NAiRg the inlet and exit acetylene |evels,

urslo%§§the%r5erg&§ that cause

y gas chronmat ograph

In

§atalyst
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10 front-end tests descri bed above. Total butene nake
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butane);n (ppnv) and simlarly for 1, 3-butadiene
ke: 15 But adi ene make (ppnv) = (butadiene)o,t -
@r&ﬁadi ene); (ppnmv). The results are shown in Table 3
Tand cethlysv saitabiegfnii fse dethe hydmueoatiemeid hyidrogendtatiessrganic compound which
Sel:cﬁ]%r*syé ) bfalla&\@rﬁ Qoﬁwﬁ@n@@ﬂp%&@émlpgtq aflt thﬁln¥§£pp'oﬁ rr*é?e‘?gl chhBcterised in

a d|t| on to lower |evels hane
hy Pbﬁ&ﬁf%‘yéhf“rﬁf%éom%ﬂ?%?%CQS‘FPOE?P ?f@di’ﬂ&hmﬁ‘tﬂ% (but adi ene
and butenes) are significantly reduced. These

WA%E%@%}%S% aﬁné&% cl&ﬁwels\ﬁﬂe?elrllg]\ tsﬂtgzoé%es%legtgﬁ fr@rﬂ%h Sﬁtar_Fﬁ magnesia,

for gonerisation o oun
ar %‘“‘I“Wéuﬁj}ﬁ? a{UB”rB‘ea PHEUPH PR seReRior H“éxtur@ P@E‘Fﬁed’PWQGU”dS
that cause catal yst deactivation. Table 3 Catal yst Pd

: t 1C ratio)

s S SRR o s IS AL oL

(conparison) 1 : O 38 217 45 3466 97.8 4b 1:2 43 107

493A%étély&%szla\ﬁ@d2@9fﬁ/olelgﬁﬁa wﬁm%%&gg&@%lanﬁer lies within the
6 A catal yst suitable for use in the

hy&wge% AT ONC8E a hydr ogenat abl e or gani ¢ conpound
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c ORPERAHES of ogriumy 9@5?"81”9‘5‘{ lag&aymyi ned in clai m 2 wherein
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10. A catalyst as claimed in any of the preceding claims wherein the atomic ratio of Pd to lanthanide
metal is in the range 1:0.5 -1:3.5.

11. A catalyst as claimed in any of the preceding claims wherein the palladium is present in the form
of palladium metal. ‘

12. A process for the hydrogenation of a hydrogenatable organic compound comprising the step of
passing a mixture of a gaseous feed containing said hydrogenatable organic compound and
hydrogen over a catalyst comprising a palladium compound supported upon an alumina support
material characterised in that said catalyst further comprises a compound of a lanthanide.



| evel in the range of about 50 ppmto about 1 % by
wei ght cal cul ated as Pd netal and the weight of the
wo odoal108sat al yst. 9. A catal yst as clained i n aPgT/682G0h©02262
precedi ng clains wherein the |anthani de conpound is
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the | ant hani de netal and the wei ght of the total
catalyst. 10. A catalyst as clained in any of the
preceding clains wherein the atomic ratio of Pd to
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cI Py LT‘élﬁénesig1 agét@ﬁ@%rﬂup%u@; present in the form
of palladiumnetal. 12. A process for the
1hy Al pRgessask chmeafin aaudnmdr\mgamamb@mmgeemi stre@d BPra&INa minor proportion
Coé‘%p%'a%ét Qné&?n ok r%oan‘a nééj@%?d Qo #Hn’% eldﬂ&&af\po%n@%??ugxﬂ%n to
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conmpound supported upon an al um na support nateria
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cl ai med in claim12, wherein said hydrogenatable
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gasgioed infamg dnestfick@m Coht.ai ns a m nor proportion of an
acetyl enic compound and a major proportion of an

ol efinic conpound, in addition to hydrogen. 15. A
process as clainmed in claim13 or claim 14, wherein
sai d gaseous feed streamcontains a mnor proportion
of acetylene and a major proportion of ethylene, in
addition to hydrogen. 16. A process as clained in any
one of clainms 12 to 15, wherein said catalyst is a
catalyst as clainmed in any one of clains 1 - 11.



