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WO 2005/ 016854 PCT/ US2004/ 016508 N HYDROGENATI ON
CATALYSTS, MANUFACTURE AND USE BACKGROUND OF THE

I NVENTION Field of the invention The present

i nvention relates to new sel ective hydrogenation
cEOalpst@sand the nethod of making the cat alPg$ius2004/016508
whi ch are useful for hydrogenation, such as selective
hydrogenati on of acetylenic inpurities in crude olefin
and diolefin streans. SUVMARY OF THE | NVENTI ON The

present catal ysts conprise N__onl i and one or
nore eNEfR¥ G%@A@@%@MTM&T% %WEA@EH&E%NHQJ%E

Cu, Re Pd, Zn, t@/ﬁ L}E@?WTIEFEIWENTIGF‘E deposi t ed

on support haV| ng | owi ng physic properties:
E@ld glihpdvensipea of from 30 to about 100 nR/g, total

Pt SPRERRSER MR cfos fodfBuctedife AtMerBidh i s gnd he
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SO o A AR o S o
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TALL
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of fr@ﬁmﬂetbtabmahoa) ST R ral mﬁgéregbm W@ﬂé@@ho?fso web about 0.9
i s useful
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i nprove

e a'ieﬁfedaaat:w iCWte“EQféB‘? pattagvst laﬁ'@m ypu f’réﬂéo%ép)ab@ﬂt 20 wt. %.
ol efins and dlsﬁxefflmésépémbmeoﬁw@oﬁhymét Feans.

Alumina is a preferred support he preferred al um na
i s cdlhéi igede imagraple apepating é.3-BRgecevasynohlfirupressat sejective

[RPste réagﬁv% avgﬁtoog el s ﬁ&é}%%gyg@d alunmina in this

I"'nvent i on ave at east preferably at | east
50% of the IEIErTé’éLEDé}Eﬁ(ERItHﬁ@Nl@BTNEﬂWEON and a

ot RS AR o BB BBy s o
aoovei@utal @nFiegghtian té’dirmque such as wet incipient impregnation. The
catalyst is useful for selective hydrogenation.

The catalysts comprise Ni only on a support or Ni and one or more elements
from Cu, Re, Pd, Zn, Mg, Mo, Ca and Bi to improve the catalyst activity, stability, and
the recovery of olefins and diolefins from the crude mixed streams.

Alumina is a preferred support. The preferred alumina is calcined in a ’
temperature range from about 750° to about 1200°C. The preferred calcined
alumina in this invention will have at least 30%, preferably at least 50% of the pores
larger than 100 A diameter, and a total pore volume from about 0.4 cc/g to about 0.9
cc/g and ABD (apparent bulk density) from about 0.35 to about 0.75 g/cc. The
preferred alumina disclosed in this invention can be prepared by several techniques

well known to those skilled in the art of preparing active aluminas.
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preferred alumna disclosed in this invention can be
prepared by several techniques well known to those
skilled in the art of preparing active alumnas. 1 WO
2005/ 016854 PCT/ US2004/ 016508 The al um na may contain
MORYSABEH 2 wt % al kali metal, preferably [PEZFSIHHNES08
about 2 wt. % alkali netal. One of the preferred

alum nas disclosed in this invention can be prepared
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08 Bl Soat oLl B AL p LR et
is carried out at the low end of temperature range defined above.

The preferred alumina in various extrudates or tablet forms can also be
prepared by using the preferred boehmite or pseudoboehmite alumina discussed
above and calcining at elevated temperatures from about 750° to 1200° C. The
surface area of alumina tends to shrink by repeated exposures fo elevated
temperatures due to slow crystallization to more stable crystal forms. This surface
area shrinkage accelerates in the presence of moisture in the atmosphere or trace
amounts of sodium in the alumina or both. Usually the prior art alumina support for
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prepared by using the preferred boehmte or

pseudoboehm te al um na di scussed above and cal ci ni ng

at el evated tenperatures from about 750 to 1200 C. The
surface area of alum na tends to shrink by repeated
XQYWHPIEE4t 0 el evated tenperatures due to sPEWUS2004/016508
crystallization to nore stable crystal fornms. This
surface area shrinkage accelerates in the presence of

Bﬁﬂa%ﬂbﬁeﬁéﬂattdhelsabr@aﬁ%@ra% HmiraaGRmIRITRYthe &kalﬁéwnum the
in the alum na or both. Usually the priofr art m na

Wippeurgsiromabog SPH53e 7PEYE4 PCT/ U520041016508
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§é’jlr|rj Lﬁ]gj I Q{%@SSHPQ%WZFS%BW Hg@@%%@{%\ggg\%@@rsrhe examples
dii the olickehgorapireisedre riakap oaltsdsuzh @nx@lﬁegaﬂﬁatélo@l@@d;ano metallic
SRR o Bpek RS RS Aa s KPR R el kel oun o RERd A baspionate,
fitkdl atkexiges etgame IMEEe@nbh@n pratG&es dr@&!@ﬂi’éﬁl’@n@&éﬁeﬁ%eraiura
ni ckel ?rcet ate, mat e,

BeaegPa Foroakt do SOR Sip TP RO P LD de B90°Fhe

| Npr egR&t ited ﬁ?ééléi’ﬂqw'r&ge%%h@ﬁj c%'ﬂé&&@'d’o‘nﬂﬁﬁi dMe or more of the
tenperature in aran%\(/al rom 2 0 600C, preferably
fh

slemrnsHe.tRe.JobEn. WeMenea M&;éhﬁdwy@lm éfgélmathebﬁre preferably
éiﬁél@%é’c?ﬁﬁhg %kwn@a&ﬂsuﬁé RL bkt d.565 toeétﬁm?%%vt% RBEabout

Bl in addition

B i é?%l@m %rrb’ldo?fé@tlorﬂ'*t ﬂ@@bpét ? ot %nga-rﬁilmtt 8.1 to:@bout 10 wt.
2004ia0u058 ooy 1 1oy P30 kA BN 1
apout {@wabouand Bi-wbout 945 @aabrahdum %.1 to about 7 wt.

about™ 107 afergtort B B 28hiahifé o Gt BRCinsdyg s Grorably
inpregnategineiaa adiuton of blﬁmuttmmmcmndg)el‘dbre clapasitisg thetrtkekel. An
SRR o BLAT o B TBRRER A 2 ol o
exanjVierotilver iostaitihg Mmmjysi it propaIeuL thensdppatteis preferably
impregnated with a mixed solution of a nickel compound and silver compound such
as silver nitrate. Optionally a series of sequential impregnations may be carried out
starting from the impregﬁation of the silver compound first on the support.

The evaluation of the catalyst performance is carried out by comparing
recovery of a desired product for a given feed stock at a given conversion of
acetylenic compounds or at the conversion required to meet specific product
qualification against the prior art. For example, when C, acetylenic compounds in a
crude butadiene stream are selectively hydrogenated, 1,3-butadiene is the desired

product to be recovered from the feed stream, the following mathematical formula
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When silver containing N catalyst is prepared, the
support is preferably inpregnated with a m xed
solution of a nickel conpound and silver conpound such
as silver nitrate. Optionally a series of sequenti al
ivipr@gM®sidons may be carried out starting fPONUSIEI016508
i npregnation of the silver conmpound first on the
support. The eval uation of. the catal yst performance is

afindsafle petovBly Fanmap.ng recovery of a desired
product for a’given feed stock at a given conversion

of acetylenic EsepueEs Tor-BR( "/tt)he1QQJn‘((|§nfs1 Ote) X&§Qi/ r el

WvBepeet specific product qualification against the
prior art. For exanple, when CA acetylenic conmpounds
in a %rufeie‘yctﬁfﬂé’di?@dé fead sieaama™e set. 8o of 1:818D in product stream
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@saltysl aelmw)er picgiudidn oed olf n,3-isleadieeal manner. The

o B e S TP O et PR R o
rba@emmdlrmd|§a@ﬁ>v¢|§wldlUpﬂif ﬁ@i"eb@cﬁthfaer@c@Bué Wterials on the

ctive distillation lfnlts to separate

PRSI e. T OlRg (T EAiATVAL Ve Pt cerifge, 3 salyent may be used

tb QWA oﬁﬂw@ﬁ%ﬁﬁdlﬂﬂeﬁs&é%ldﬁthé,bandlUb dlb 8NBe pb®nous carbonaceous
erfornmance of a ca yst deteriorates with on-stream

piegagRn the Qﬁé@‘vﬁug hef@é@@oﬁgaVMyméass@wm% bg solupie, at least
Sid GdiBe, th@%ﬁ/@ﬂ%‘@e@ﬂ{m&ﬁﬁ@ Hyc*d %ﬁétlo‘"fﬁlc%nﬁmoﬁ hexamples

cat al yst surface. To prol on% yst cyc
of fUgh s MeNtfe areaCd haxane neg hyé cy@@mexane nastenst folherssyalkyl
BRI S TE §uraP ﬁﬂnﬁ)é%)ttlhgc%}'a{h"’d% u frm%&?dlegoh%ﬁn rolidone,

car bonaceols materrals on t ere
fasayiyopbiolime rands kthersl sbeh sel tatmleydraftirareastrmch&sethereof The

S%R%E?% réc@vér%g o&hvtﬁgtreg&ggreﬁh%ﬁt gﬁé t ' V%C%CA? vgﬁ lonally the

rogenation c Fes suc
sah/en‘cryney bhéxihep imtbtlsysteay el tmleesx:ﬁhap obheaeieby te:dyule@dveavy

C%}T%%ﬁﬁ %g'eln)%ﬁp d\ngchis{ ﬁ%}{aﬂg:a?%%q !Oogﬁ@cf):ﬁtegy agg Is also produced
by oligomenzatlon and polymerization during the selective hydrogenation in the
catalytic reaction zone(s). Solvent is co-fed with the feed to the catalytic reaction
zone for the fixed bed operation. For the catalytic distillation or extractive catalytic
distillation operation, solvent is introduced at a proper position in the top half of the
column. Another alternative operational procedure is occasional washing of the
catalysts with solvent at a proper température— in a range of from 70° F to 450° F
under a pressure from 0 to 500 psig, preferably in the presence of hydrogen.
Another alternative option is that the selective hydrogenation is carried out
intermittently in the presence of excess hydrogen in the catalytic reaction zone

greater than normally required for a given period of time, for example a few days,
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forrnyl norphol i ne, and ethers such as tetrahydrofuran

or m xtures thereof. The solvent is recovered from

the reactor effluent streamto recycle. Optionally the
solvent may be build up in the system at the start-up
ovoeMe/o1eh34t , by recycling heavy conponents BCTARM04/016508
feed, which is usually a snmall part,of feed and is

al so produced by oligonerization and pol yneri zation

dush Mpubhense I.se%n@gﬁlry\%gé%w%y B B%uﬁme%&&;rﬁ{e%thitsgaermd.

reacti on zone(s Is co-fed wth t
the catal ytic reacti onCoptiplExaomnle he fi xed bed

operation. For the Ca{'cgiln%htﬁng éétél%tgt' on or

extractive catal ytic sti I on erati on, sol vent
i s i nfhoduoaarcal l\bc@ﬁkypé(%bms%wl on alumlmarvevasdpsﬂeelltcﬁ reofove C,

| ]
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af the qammweteemnp@damm@;o mho&3 rra‘mgantd‘telfglm FAlsFanddodts@ in a
50 i g, f bl
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!o&mg} hﬁl_:\e tdatal g 1ecﬂ12vmrhydiem@mat}2)n- i5S mmrﬂrnic@d emumdate. Two
exce in
P RER R H et 5h RS EHET BEs dkre T aniag oretaid e reactor
priveiy C?é“%?%@’?spﬁ‘ i @Zé%%f%‘é‘fgmu'@“am”&?‘ﬁvma”d
, even t-ho
e ato ol 1 R B M U9 PMEHIoa Proms et dadn T BET
ﬁude@@réillaSto@@Nh @dsorpﬁ@rﬁ‘bbl@ voReBt @438 (:FE@@VQH(B H9NAl average

cat al The conmer ci al cat al
Y

SHTB AR habive GRPBE! Vs Faastaiodat SS:E 1y Balicemin gas fow of 33

VAMMEI % IHardgRnay 6T iHdBtrd R 0f0p HILRMIB Yna’h&S B8 € for 5 hours by
hydr ogenati on. 40 grans, of the catalyst were m xed

RASSHI6POngC RAT rsmrﬁﬁpar%\hﬁdr@gergg&%sTf@aﬁagtoan@sw@a@ddo|amblent
c
@Bmpeedilile %é YelHTHY) d‘qenfa @’gbl 12 Ongﬁp’&ﬁﬁ%?ﬁ% crude feed

reactor (1 inch '
g yes dagiet, Qu’fr@h @m@ummecrf hydpocart®mieetiraridost 44 sccm/min of

@@B‘g%@aﬁ&” r;— @o getﬁeog?ﬁr%‘ o?ﬁh«??eaec%n (fo Pof angc%lryﬂn at a

re I nsta con reac
qoasirel deacter pfﬁseurteabfanpﬁtps»@sﬂwmmd edmipyisethe3500 wt ppm C,

B IS R B o BT o e DAL oal BT Bl PaeBielis 080 we
2 GEBETE0 supb@oe ‘ArieaBDs 1604 pphBoradations [DNCPAt & butenes,

o Bt oRsertll ot fRogheliod dea i herBSttatthe sppof the

daf‘dly’st Ded amisihighar diandsd thy OkyiNBInYdN Y QI8PsIIRR!. The temperature
o? the %93 %gfel%tlo% v?as!] oCuarrrs c? gﬂt gtheancggs%é:ntftggwp%raqgr% gf 1%0 °F. The
complete conversion of the C, acetylenes required 44 sccm/min hydrogen or more,
atwhich the recovery of 1,3-BD was 96.8 %. The test result is illustrated in the figure.
The physical properties of the commercial catalyst are listed in Table1.
Example 2
(Invention)
A nickel catalyst was prepared to demonstrate a superior catalytic
performance of this invention to the conventional Ni catalyst of Example 1 (Control).

The catalyst was prepared by carrying out two impregnations. The gamma-alumina
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passi ng 350 cc per mn of pure hydrogen gas. The

reactor was cool ed to anbient tenperature. The

sel ective hydrogenati on of acetylenenic inpurities in

a crude feed streamwas carried out at 6 m/mn of
hyde@sarshsin feed and at 44 sccm mn of hydr egewsiohowesos
rate at the beginning of the reaction down to 21
sccnimin at a constant reactor pressure of 108 psig.

Do SR L PO RS0 e
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s@Sadrt fol $hd NI. UsienaRB@&f ithls fch@xrfeugaumrama indieatBh Ysdte dliumina with
gg%pertl es of the commercial catalyst are listed in

&etaExanple 2 (Invention) A nickel catalyst was

prepag ﬁ@kél%zt%@@&ﬁ%rﬂ%@s éreﬁbl%ﬂﬁlss%ﬁﬁrﬂj W39W|N03-6l-'{?0 in 285

performance of this invention t he conventi onal

gramg 9fovatef foekmnsé!mr@%ﬁt% 690 grarpeotihe gaipitedglymina were

' t
D T oint PR ¥ AoCHby 1B R APESRS s {iERgyed on the
alymm lo tipe eqiaiyémpregnataskaftersiating hetcontent indBe riatary impregnator

ge@agt%% %(?]O f@; gﬁ Bfﬂ?ﬁnr@f I‘?o?.%g‘?% 3%%' rtgg%?y gﬁ%rggg%ﬁp (’t}#éq{?ned product was

eﬁlcim’em at 3H1°E3 fma hatirs? B@Gther aickal dotudion vassuepaed fardhé pecond

ke B o st R R 58 g e o

shdoﬁd aopregnaijotRps ofrriekichit mazh ginilak fashivh asathe Sirgidmpeegnation.

|l um.na.  After. addi nal c L cin n.at 00C
P PR iR Bl W ottt efife B o, piepiiount of
isibikaldkpdited. oﬁ&hﬂmdnﬁmﬁsllp;ﬁﬁ‘t B10.67TRE % Dbyé?d &@the total amount of

roperties cal ci ned_ al isted in,
AR50 Blie e, b RhySEREPrORRIH D PN GelVaEre FHECARBRble 1
of this calcined alum na iTghigates theta alumna with

sonme delta, A nickel nitrate solution was prepared by
di ssol vi ng 103g I\EN&Q%THZO PHPYSIRT  1100°C Cal. Commercial

30°C Cal. 1100°C Cal. Ni Catalyst Ni Catalyst

ABD, g/cc 0.48 0.62 0.71 0.86
BET, m¥g 145.0 65.6 66.0 113
Total N, Pore Volume (cc/g)t 0.925 0.713 0.626 0.438
Average Pore diameter, A 216 449 383 151

1 for pores less than 493 A radius at P/P, = 0.9801
40 grams of the catalyst were mixed with 60 ml of 3 mm diameter glass balls and
loaded in a vertically mounted up-flow stainless fixed bed reactor (1 inch diameter
x 20 inch long). Two thermocouples at each end of catalyst zone were installed to

control the reactor temperature. The catalyst was activated at 250°F in 300 cc/min
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grans of water for the first inpregnation. 300 grans

of the calcined alumna were placed in a rotary

i mpregnator and the nickel nitrate solution was poured
on the alumina in the rotary inpregnator. After
V9§01t content in the rotary inpregnator PCEUSHBHUL508
200 C by blowng hot air into the rotary inpregnator,
the dried product was calcined at 350 C for 2 hours.

,Qaeﬂdmegf BB gd?]lehwe?)e Ihggrglgen @@@lnmtﬁi@?ir;gﬁrl\l’f Qho&ﬂglf_éé%Q&r?%usrs each
| Vi i i
éfgfnf ek é%v F%éfé’asé'ae 39S fﬁ%ﬁ@g RAPHIGHYAERTeH gps.i T reactor

0iak cobled t6 iamdi@ft thapbiMite abhd %eétiv@sﬁydkdﬁ%g%}%f tﬁg cetylenic
ation product was cal ci'ned é

e n
f’Bﬁ’“rg'eﬁd'M’éeng RE (aRBIsedn thayCorte @éﬁjﬁ@lstbwa@@atrm out at 6

al
O Gy 2 ey PR N S e

FEFGtion downtrily sgcméminaingder agpestantieadior pretaleef 108 psig
Eﬁ@bﬂ éoogggiga%'én% % b%&%)rﬁ[)&%a%recgg%‘gﬁ %g%lexot%g%c heat of
bywsg@%lgn ghg iemper@tursamherem of m&}:amalm b6d 6@s thlg]]éBthan atthe

J&diah f PRr& (cc/g)t 0.925 0.713 0.626 0.438
A%/gere{aéglgPor éé{gﬁg{égr A 216 449 383 151 t for pores

| ess Iﬁmmn@&eéohwshﬁ ofthe B, B@etyleﬂe@%xré@tr@r@/@ﬁ)g‘éﬁ flow rate
?{he catal yst were m xed vvlth 60 mm di anet er

§C‘BE/I”I“§ %Whlchdﬁaé@lcqvﬁfyaoﬂ/éﬁtﬁi@aNaSy9MSL?/fat &lde test result is
M@stifdt&i"’ rﬁﬂ@'ﬁﬂﬁés A !sﬁ‘r?é?lofﬁo 8l f(tple P 83@?}3?0ver the

i nch he s At
Qecifoéfl”'%@e %W@ Qﬁé&')ésﬁlmﬁtea@mé@l E@ampbns ptalarly Hemoeam*ced
tenperature. The catal yst was activated at 250F in 300
cc/mn 6 WO 2005/016854 PCT/ 1152004/ 016508 gas fl ow
of 33 volune % hydrogen gas in nitrogen for 1.5 hours
and fora hours each at 670 and then 770F by passing
350 cc per mn of pure hydrogen gas. The reactor was
cool ed to anmbi ent tenperature. The sel ective
hydr ogenation of the acetylenic inpurities in the
same feed used in the Control Exanple 1 was carried
out at 6 m/mn of hydrocarbon feed and 31 sccmmin
of hydrogen flow rate at the beginning of the
reaction down to 17 sccmm n under a constant reactor
pressure of 108 psig
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and at 120 F at the end catal yst bed tenperature.
Because of exotherm c heat of hydrogenation, the
tenperature at the end of the catal yst bed was hi gher
than at the beginning of the catal yst bed, The

conpl ete conversion of the C4 acetylenes required the
hydrogen flow rate of 33 sccmmn, at which the
recovery of 1,3-BD was 97.7 % The test result is
illustrated in the figure. A superior perfornmance of
the present catal yst over the performance of the
catalyst in the Control Exanple is clearly

denist rated. 7 CLAIMS 1. A catal yst useful for the
sel ective hydrogenation of acetylenic inpurities in
crude olefin and diolefin streans consisting of 9.67
t b Aadzdalyst 26eful for HeNielemtice byveogamatiornofeacetyEmnitrgurities in crude
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wt o, % Bi 0S. Q n ] R Vi t %
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f r eml BAMDD5LOT wiR¥gBi depositedraag gioniva sdbromMgiayingdhe follomng
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Toi e dpdred B g acE ST b B3 300 P8 AiEbe pore
ccdigmeter Of Srooc/ §0 dnd5SABD qtdpasiridht of thel korde narperythan ri@mA
0. [ rdi =1

1 ek and3 e foreauhirGR 208 ShoR5 6 Cdthd B @pdtent
r aindfeddnsiyhfiE00.C5t@0X3@0ccC. 3. The catal yst accordi ng
to claiml1l wherein said alumna contains |ess than 2

w. %alkali nmetal. 4. The catal yst according to

@1 dhen catalyséraicardiag do adlaimi hawbesipr sgésalumimasist capined in a

21 UIb R FORGE RLArS0® gobbguckappa, theta and al pha

Ine Fforns or mxtures thereof. 5. A catal yst
useful for selective hydrogenation of acetylenic

. it . _ £ : .
LT RS ok 5 oty B g aaBn 2
sipplbeli mhtdki ng t he fol |l owi ng physical properties: BET
surface area of from30 to 100 nR/g, an average pore
di ameter of from 110 to 450 A, at |east 50%of the
4 ofhescatalygjeaccotiiig 10GaM di whetesy saidralinaing gtoalrriges dransition

VAl foRRtang $E/ Geit-0 Bpfa, theta and alpha crystalline forms or

mixtures thereof.

5. A catalyst useful for selective hydrogenation of acetylenic impurities in crude
olefin and diolefins streams consisting of 9.67 to 20 wt. % Ni deposited on a
support having the following physical properties: BET surface area of from 30 to
100 m2/g, an average pore diameter of from 110 to 450 A, at least 50% of the
pores larger than 100 A diameter, and a total pore volume from 0.4 cc/g to 0.9
cc/g and ABD (apparent bulk density) from 0.35 to 0.75 g/cc.

6. The method for selectively hydrogenating acetylenic compounds comprising
contacting a feed containing acetylenic compounds and other unsaturated
compounds with a catalyst consisting of 9.67 to 20 wt. % Ni and one or more

8
o



¥ ok . [SESVRY . . NEQWSE

cc/g and ABD (apparent bul k density) from0.35 to 0.75
g/cc. 6. The nethod for selectively hydrogenating
acetyl eni ¢ conmpounds conprising contacting a feed
cont ai ni ng acetyl eni c conmpounds and ot her unsaturated
conmpounds with a catal yst consisting of 9.67 to 20 w.
% N and one or nore 8 0O elenments selected fromthe
group consisting of from0.1 to 10 wt. % Zn, fromO.1
to 7 w. %M, and fromO0.1 to 7 wt. % Ca deposited on
an alum na support having the follow ng physical
properties: BET surface area of from30 to 100 n2/gqg,
ancel@neray eéle@ed ﬁomeheibmmtcehs@tfngfdf aomial Otd t0 Wb @6 An, fadm 0.1
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i s posdsdamyedthan @0t/ ozereadruned naotgepdre oomeddm D30cc/g to 0.9

ﬁ%%g%ﬁg\%%nﬁpa%@?\%@et hoﬂ@&%&ﬁgé%ﬁz%gwng to claim

6 wherein said alum na contains |ess than about 2 w.

% tal . 9.. The nethod.fo Iect
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6 WIaenr @ivmessn shidlalumina iscaahgiiadsie & témpmsﬂute @ngalfrom atsout 750°
risi lta, kappa, theta and al pha crystalline

fo n%bg {%ngures thereof. 10. The nethod for

selectlvely hydr ogenati ng acetyl eni ¢ conpounds

rd| erein a .sg t i - "
Satfod Br SHBRY E080f SRVERR Pl it SRt v
ac@an;d @wheremcsmmjmdmaamomm legs than almlud mt. 10 aVidaé nestal.
said solvent is selected fromthe group consisting of

cycl ohexane, methyl cycl ohexane, benzene, tol uene,
al Kyd ntitad foe$eletﬁl\re‘lwhadirpgertﬁtin@tdagﬂyleaice:toamweds according to

d'cﬁg?r’hh% vrf{e%lm@od grunm?é t&%@y%er n_!ré%ﬂ@ﬁ al [ng] cc%mprbsmg delta,

| Tror I'né AR ures
kappa theta and alpha crystalline forms or mixtures thereof.

10. The method for selectively hydrogenating acetylenic compounds according to

claim 6 wherein a solvent is co-fed with the feed.

11. The method for selectively hydrogenating acetylenic compounds according to
claim 10 wherein said solvent is selected from the group consisting of
cyclohexane, methyl cyclohexane, benzene, toluene, alkyl nitriles, furfural,
dimethyl acetamide, dimethyl formamide, methylpyrrolidone, formylmorpholine,

and esters and mixtures thereof.



