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*159159* A SELECTI VE NI CKEL BASED HYDR(ISENATI (]\I ,
CATALYST AND THE PREPARATI ON THEREOF FI ELD mm,mmmmmlmmmm
I NVENTION 5 The present invention relates t

sel ective nickel -based hydrogenation catal yst ang;she

Sel oot f’%‘%‘%ﬁ‘?’%e s 888 M3l SHRAon amarass anp
oil, in particul a i PREFARATION THEREQE| ect i ve

¥drqgenat|on ocess of pyrolysis gasoline
dF Bk |QaEEHE11dN ND OF THE | NVENTI ON Pyrol ysis
gasoline is the by-product of steam cracking to make

et hy Tas @resvift lilent GPRIA (1B ?élé/ctlg lelstﬁa th i >0

Olnd 11 REORHEH! RBGAPAGE hfl s § ﬁ?ﬁq‘ §edfgy‘§‘%‘”re8?‘y°§ﬁ iy

gglg Lhne %on& ains Ky 5085 Bydhezenation of
ﬁ SOt Gt l@e %4 ey IPHEC flr%éta"%vﬁqﬂ@%lveéwdmenatlon

CEH%FPEWTP hf‘&g%gélﬁ’i* E}dﬁi@ﬁ ng nonool efin by sel ective

hydrogenation. Wth the increasing ethylene production

CBASIK GROYNIMOEHE INVENTIONI 0genati on of pyrolysis
gasol i ne has devel oped toward the hydr ogenatl on of

full based cat al
t he \Ij}él:gll\’%% 43&5%1{[18 #Jﬁlerbg ﬂ?!)&ugfyg istgar@ éga&ﬁ]inﬁé ?@_k? valene which
ﬁ“’ﬁﬁ“&?g a??HH%’tS?FeméPF? fHghciiesof; e pyPdiclien sapgopnratatiylene.
olyyis 6?-39104}1%6(%%1@3*11.%@1#1 ansapyrpiofl pgdrocabens! sutk as awlefin, styrene
nidethE diks, whishchan el omated, iram dotrbgohditls AR byl QAltive
am«ﬂrddeeatgﬁo&h%&ﬂt}gfncrdm% l ettlthl&kéC Bioaﬁctﬁfn a& ﬁf . China, the
| RErRe&8M6n Jf PHFFRYs %Hﬁﬂenlgas Gelo F £ {OIVV%I[dt%l Zﬂdrooenauon of full

0)

élstﬂﬁ éeﬁs%%olm "fl'iigs%d cat[e)l vsé/ r%l?ttglth%ﬁ?rgf\%f}gft of thepyrglysis gasoline
%ﬁ % ﬁ?é‘%ﬁ gkffsmeSagl MEP|YSissPRaE@s and givedlpsic enoides, the
|Iaw> Y95 g%SPhref‘eraweatpwa pietdptegiosaer, end érdydtogention Pyadt e the
eqopient of binpatityofucRdas arseniPchré Sinérogal € theredh d§ins l{ﬁé q{'h%nor
| eyfermaice tdfepatiadiamyisabedMchihlyet ?&nﬁﬁp%ta%ef h?cm)é/ ngf%n SEdSloble
tihgbis@dyst, HeY ars@@Na P p&lﬁnﬁés?tan%%a? s dwﬁ&tt @Flstance is low,

n t ol erance an
B R S s EuPE Ty A5 g W ocac
{A‘F gﬁ eelﬁifer %F% G3@yst With [gaeontang pf ohly etayts memetroksdnide For
p‘}Oiné@ bledinsist éf@félys’THU§135 tchigaie drsenive éuleraficet el OBIKEtandNater
tregistaice adue 30 ticosmetrali differenced@dehiQh ndetd) QﬁUnf%h@ kdre B8 &F has
qalatlelg tenfadiable ﬂrﬁ:&a&ie@%e hMQfsog@féqg h g the rﬁmgrlkl t.and technical
Hosipl “uﬁlt 13 c@(félgiﬂé 69 bag stg g é%a{‘ tion of
E“‘{ e Sagglspést or t e sel P'ry Fb Ydd?‘geg‘a
1 20% ni ckel as active conponent,
1- SOﬁ %%76;3 °&§ a 1(349/}603&@?63]}’ st hest Hle sabefting Ha/kirdgenatlon of
lefin, emarisiag 124086 nickeldashaive gomp@ene ViM% MBOOhs BREE1.5%
tebicahi 188al0ind illvatine eanth rBetsl0@Giids, Gnd HAERCE @%%lu‘ﬁ{e SPh&re than
o/ SeHaPd Q)ecﬂ:ﬂ@ |s§rf&@ta§éa)’(§ftmdr§ tl% ﬁ*d catalyst is prepared by

SENALI i !
%%‘E‘fegffﬁi élfi‘éga 03 e ARD ?n‘ﬁq{xg a%uepg%%olutto& 6%%}& -mgpiipned active

g A&? % %@‘{1 dERGTIAR 2@@‘*’@9@ FPipbist Suitabiblfer the
£ 81F Chrdy ?@F‘@@PP wé Pﬁwsﬁg@ﬁ@lmecﬁh stdfategy Flob yatblystga pedparee by
deagind nickeben alWhing comtealymprisisg Jithapasedidife chadbA0 However,

ithi kathlyeiris adipsbdar WAKSARIgGRERYdrsbdngidd Hhid 4 &y drogenation
atakaky Reo BalridlovaL al . Hovever, ’

An excellent selective hydrogenation catalyst should have higher hydrogenation
activity and better selectivity. More importantly, it should have good stability.
That is to say, it is necessary for such catalyst to have capability to resist impurity and
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40 this catalyst is not good at w thstanding the _
hydrogenation |oad and its hydrogenation stability is
to be inproved. An excellent selective hydrogenation
cat al yst shoul d have hi gher hydrogenation activity

a , Vi -Mpre inmportantly, it should
thgQgg%g%gﬁﬁﬁgﬁﬁéyﬁJH%%&? isto say, it is necessary
for such catalyst to have capability to resist

i O YFYIARY O T BNYENTION | v i i 122221 til |
*000002* col loid, thereby prolonging its lifetine.

SUMVARY ai@F ofT tHe ﬂré@dﬁi\[ﬁl\'ﬁﬂoﬁ iJ e daseiopod nické-Haks£RO; supported
| BNt i@ SeledtiFeOhydRYRhARnDIwAKE. T@l@%@gl Atllgagebo &jﬁ%} e%gmon
rﬁﬁ%ﬁcef ecciggy ﬁ%d%q{oggr? %n sParg 1(%\ and 3 apphe to the

S Priance’
espeeCtl¥e f“ldroqﬁn’g 10 zﬁ’ VB‘ﬁb%ﬁo B?I ity, and can
be. apBF FREFITEBiche-bas BxdreagBatippciasdsh af fgrprestnifintention, with
dalymiral ag cerrigy mﬂyimcwgectuﬂ thatehaséthen the lt@alt weight of the catalyst, it
ncakmisehased hydrogenation catal yst of the present
| Vet 2@R nickél toRide 9 adWbRBoRscarrier, is

charigt/qutganqn &ﬁehzﬁ)td/c}?@g‘rﬁgn g)glg he tot al i ght of the

cat a Ses ni ckel oxide as active

conpg ﬁ NG gr‘iu%@ﬁn‘]fj‘%mtoﬁﬁlﬁﬁﬁ?lé?cl de and/or cerium oxi de;
1- 89%-WBilkAoup el enent oxide as aids; 15 2-8%silica;
1- 8% -8Vdedi{alinecatirhétaiedide; oxi de; wherein said catal yst

ha/hexamssald&alfalvet kadraf speifias@cObrefOf 860508 G AN pRrePREne of

_ V@W—U’@m@fv THs fatlly& 1913£pgc1aﬂ-\hhs%ﬁﬁ§1‘i eé’;ﬁ&leﬁ squ‘o?gg h\aci,rl)yenanon

Eﬂmrh B to { Qvedlgthgaltte { 1% Baelj[lcl.icfar m%he XIIQ[ ?g&{e‘lg?tlve hhdrf)ﬁ@atlon of

3?“ Rl 2oLt S350 dr ogenation of 20 ful
di st iThf JFresenyy IyPRLns alga swpyides. a Thetherd dere prephnmee sichoentalyst,
at@oprpmgvi des a net hod for preparing such catal yst,

C ONpPaddsigngica & ais BPecttsol Gl Akalink eaRh &) $R1de ¥R Gs precursor into
ahlkkalidanerRart h mst aI oxide or its precur sor | nt o

r [ aI CI t ture of
00 LR Bl B iR ABh i Elie? R rER O Beigifed
P?‘ﬂ”é"rcm‘ﬁﬁdl ng the soluble salts of ni ckel , | ant hanum
and/%ﬂdlrtgefrhr: wﬁivg&?d safisBofgniskql. lanthamemtanidfsr ccevimmeand SR egroup
f eleyntditg s@tent | on, adj usting the pH of the solution to
4-5 ztftbrff(ill)md&?d’ﬂoluﬁ&l | fEyitERahd HH %@'tHé |s8Rioh TOrLINBLRE an

t d um na Carrler wth t ell’rpregnatlng
ﬁl@prm{uﬁ s%gm%h of 40-120C  and

e .t enper at.
igl g ﬁg{batm t%{ [n%dl 1teg uél}l%at er &1%:%5%1%6@@& so@t@n
hour &P AEPE H’iiﬁ“&?ﬁfﬁ%’l%g and
calcmauno at the temperature of 350-450°C for 3-6 hours, thereby obtaining the
resultant catalyst.
In particular, the present invention preferably recommends that the modified
alumina carrier is prepared by:
adding silica sol, nitric acid and water into alumina hydrate (pseudo-boehmite);
after kneading and extruding, drying at the temperature of 40-120°C:
calcinating at the temperature of 300-600°C for 4-6 hours;
impregnating the formed carrier with the impregnating solution formed by
adding alkaline earth metal oxide into water;
drying at the temperature of 40-120°C; and
calcinating at the temperature of 800-1100°C for 4-6 hours, thereby forming the
modified alumina carrier with desired physical properties.
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resultant catalyst. 35 In particular, the present
i nvention preferably recomends that the nodified
alum na carrier is prepared by: adding silica sol.
nitric acid and water into alum na hydrate

( pseqge c%@m&@dmo &f fh@r r&?ﬁ@gmb ag%né%rrga)? Sugj 8 ca Wthh

qgcr@atse ttl?:estgbe[rfe%ta % bca@ sTr, SPPL ‘H‘B% rcgm(élmnl?nno ca101nat10n
Feééﬂgt DGO of o ¢4F4 1 dirctasably. tiweohepi elgrickel agide is
-49%on formed by adding al kaline earth nmetal oxide
| nt o Thatanlystdicybrdfhgad thdpretanPleatiod CorprisdOaIkARE caftlthetal,
Cahizh Myl Adfisedhe taBiRitd SMRRI A Eatp: c§]ggxa 31981(& 1tnglfov% tl@e colloid

hf%girstsdgcet Bgﬁ }ﬁv&rggénaﬁ(gn tr?a%tlot% greger% 8&? I§.F eartl metal is
R RS B RO Tln s e osidgy rferas

sfPrta, which may i ncrease the stability of the

cat aﬂ"ils tanthagwe gindlor geriune acaaddeiin cherfony of alteikdditdodRd in the
Pmgfregnatihg/solitiof so @B t®ittiprofe thé hi @8odnstid &M vit Eﬁf ﬁﬁlﬁf?tlyyof the
t E¥2al $REREabRT thRlc 6Bkt 0P XnfBnihi ox1]d5 AP cen q%afg g 5}’//3t

accofi %Bt Q‘o{l %l efit & ngddgn\ég S%ipgcg/ectg%vlfi 2 %%ﬁf&tlt}lﬁ @,Cthl'[V and

art h.
“nfflo%nf’faéfrp %aS| rr)le{ﬁl%ﬁ‘?cér?rﬁ therpteye. Pwéer@tm Ithg ¥IB group
r @glin%‘ftdﬁ@@? Hureragt ﬁydﬂ@g@h&f iTba cortermtof OB grvupf cbenadat yxide is
t prefezdbkal6¥e earth metal is magnesi um and/ or
st r oMhé soutiohhe tigeoditi e tordionadhckeali ialig a?eqﬂp?eoq%@bme)fﬁedr@sultant
i &tﬂ&@fﬁﬁﬁp lisy tw%e ﬁﬁln&gasghﬁe h@?érgﬁn Hf‘nﬂ'% élve co%nﬁ%ne of the

a&a?al?sq r?c?1 r?rI]oJe F ;c%vmv and ngl]{l% ? |Sse t he

| r nat |
np ‘38% nat PR Ec OF VivE ﬁa Qliypi ?QI’PRPnéIﬁt) t agneshIG| fiantium
éqx%p_ryi cefij@ (eprifivnn akrfveinzamtiheedipremxitide paredsanay be in the
clrmwfrdiaapitiag: BdhatideTind sWbR Ryefortblyetieientin ie fagdethitrate,
t Sinderiay i b5 DY Blag AR kOB RAY H}ébélve@aﬂlq foﬂnfﬂémé {ofution.
(for Tﬁé(ﬁm?ﬁﬂ%. hvﬁféltéc % thesBSH ing ]}rgﬁgr?al e &0 rRre:parmc7 &he %trsa Y§hgcgording

Po{(ﬁ f;r% °n¥mv%1 F@m r?ﬁ} 8 %H&S’ﬁ‘ VSfate\sﬂpE)ep cgr[ QR gipxide method,
0¥ tip é“e‘ mpIqacy methodrad soprit | Bie amina dydretei prepared
conpygireastd methodis @Sef%nﬂble idnprodtyretterchydnizendtine perfstibh@nt

cat allYstcambyst iaecordingt i de p@sdnfCiheasion t heuldi BOSESICEY under
oliydrbi@n ag eV @ mperiRe @ﬂBJ@ﬁO(V@efor CSaG 8bvs brigh %h JIPT B¥ifing the

t RBu u t h 8 2
C%ﬁ‘p %ﬁtﬁ%& gaa o &?g&ﬂow 8f e&ﬂéﬂd?& 13 g)OOnlagney um

%32\%%19%@@%@@3%%@\%%@?%% 'n the

form of sulfate, nitrate and halide and so on.

Pr ef &purbd gffstaﬂﬂg/matﬁealsn the formof nitrate, since

ni t r Hickel Sraasivhijabsofroth M ah Cheiar Ré@eReatidh). Y

di ssMavedidnthikRE Mgt ?tFHnﬁu&ohl'ﬁtafeor}rva Jil:S "i}xlonSﬂﬁthﬁl Colioid

hygly; Eﬁplﬁ? the starting material for preparing
cata XSt accordl %BhZS tQ the present invention,

be a Prepardt ByloR bom Sapla:siameli%@m gctory,
él’ﬁﬁ ﬁ'@ﬂgsuand nitric acid method and so on. The

al umhanihy povedes: qynidgide foin Lhyhwni Xingxinaiddivesraaeryi s

preferable due to its better hydrogenation

PethaaRnce.
140ml water, Sml nitric acid (the content of which is 60%) and 16m silica sol
(comprising 40% silica) are added to 300g pseudo-boehmite alumina powder. After
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The catal yst according to the present invention should
be reduced under hydrogen at the tenperature of
350-400C for 5-6 hours prior to use. During the 30
reduction, the volunme ratio of hydrogen to catalyst is
kseading @1d560uding, DEET A ED: DESGRET QN FHE 4t Y& 26N then
Salainaed af 5EU°PAITS 4Ughubdl 00d @lldinardPeaNi Keimpatdda@liSrith a solution

Ay %akﬂlﬁofv[&”?i@g m@ﬁheglﬁfrhﬁﬁlt ReR9GnE. g o ¥1F 515|1g0°c and

um nitr at
s s B
and 1 anlt1 d]htfaﬁ‘? 5 %‘tdé i\l alpier pitbnstisieg Wik stirring, 2.1g
REAYR MiTaanhP g ammehsmy moYybdategpre dddedgFhe pEGbFAhIBLGEon is
pdindied to avahdnaliigecafriedis inaitbgtautei Wit e o Eh A48 Sor 12 hours,

daied ar 120°C Exaiti@atdd 24dabcC Y@tﬁ{our;’fHereBL Eﬁﬂa&rlﬁvct]hg ce(tglvs
content of which is 60% and 16m silita so

l[%g q%15| lica) are added to 3009

o gamlte al um na powder. After 3 kneading and
ext gﬂ? gater pret 1l hieig agid\(Hiersanieal ofi véichi is 68%4) etk dddedaior300g

HFC Q@Geh%li‘f-'daltlméﬁ powdéerc Afiart ktbading 5680 & tfudingd tHeduirsed alumina

tQ0er ¢alvehat el xaAROY@r ardsthenpiRgRRY e 5/@01’@ @r %Ohdttré Ofdog
talchmby eirS&OlsV imge 2B8dTRGRES! Wt g(% 815,""?1 4167
‘ﬁ{dgﬁ&ldrﬁ‘ rétkdie %ﬁd a g?ﬁ?tﬁm 54l cl:nlécr)] A o 9210%1 r A ¢ 29°C gnd
Q%J{ngtedta fdb%bq/fogt é }ng gi]o]?tam% e%@eewq h

stirl Prﬂ:}c eh\Ritate &t pdded rig, 20m! 1watere pith retiriter Wil ndrifg 39 1g
SPRISR IWWIWW@aSﬁ@mﬂmmdw%datEMm pddedf THeSH 9@1the sdMition is
Adjustadljaidt Bebnt 0 g4arrEh enim g8 el Wi the 5},01'11{’{91{ Q@%%dl 2

\kitdatt 176°G Qh8 i1 GRae AYLD0IOF
anld ?:tal m%at edél atﬁmzcgogé?o(? Odtlﬁlgur S{h?!reR re%1r11 %ﬂﬁs

caty talyst. 10 Conparative Exanple 1 140ml vvater and
En?mﬁl ‘tTic acid (the content of which is 60% are

addé %“@@Ogjmlﬁ@t@ﬁ@éldk@@mﬂnte@t af whichas peheyl etid l4kﬁ1t gilica sol
keesepdising 44frel sibiza)rapel ndvigd to 3604 praweelbadhuTieNAumEa o'vx%@r | aAfer
dnéagithgi and @ktruditg, 112e016nn@m@lmht}@rbaﬁ?et & dHGH afly ? then

éal%%& at Aﬂé@@@ for& o‘ﬁtsn%(ggdca 8L Ie:1'7ls 1%%re&gnﬁ éVIItBﬁ,]SO ution

%rﬁl%at I g mXone|51ILHSIﬁ?1\E/1JIantaé1§g3rﬂ ,_.Ost\rl%)tném nigfate ggtoj yHater,

gitd aiifa RTINS AN AR AR
1éBSr“eEabt ai ni ng t he A1203 carrier. 10g nickel -

ni t Befigenickel adgiee it ad@Anb Watlewardd with %tﬂ—rtrfol Wohij W iBe, 1.5¢

SintHah iR Ghitrate hrgl 0. 6<Eﬁrhhh@hﬁlh1t ﬁlﬁ&S%at@QIg agdﬁ%g erl{}'{g solution is

Lty @ Blef l@gqgﬁjw Ied W1 t?x gg%tag%{j fr IR hours,

Jécya;tg?u A 8I’Ié1 ca,ollchgagec% ol urs 2tberatp\[ aiging tixo@talyshd

al ci nat ed at 400C for 4 hours t hereby obtaining the
§8’Eﬂ£ piplye Exampledl e 2 140nl water, 5ml nitric acid (the
contléﬁm whtentding itris a&ﬁ%heam)dteﬂlﬂﬂﬂ“ﬁlblh iC60%8Phnd 14ml silica sol
(coomppising 409 4084) sird hdwR) @580 2AHEa8- E&hﬁ@tggéllf(mma owder, After
PR - Paeiiulige alhd M, dpgmg?t{a ek dr1§ dp Inagrgatl ﬂg)aer and
@zﬁ&ﬁ 31 thl 005‘}@ ofgﬁlours tgerlélb\ &tatgg[’ Ehe%[lz(l)g carrier.

%. g mcke] mtrate 1s added to 20m! water with stirring. While stirring, 1.5¢
lanthanum nitrate and 0.6¢ ammonium tungstate are added. The pH of the solution is
adjusted to 4. Then 10g carrier is impregnated with the solution, aged for 12 hours,
dried at 120°C, and calcinated at 350°C for 4 hours, thereby obtaining the catalyst.
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cal cinated at 460C for 4 hours. 1008 cal ci nated
carrier is inpregnated with a solution forned by

di ssol ving 20g magnesium nitrate and 3.5g strontium
nitrate into water, dried in air at 120C. and
dabmpleat ed at 1000C for 4 hours, thereby obtaining the

AL20306R M@ SmBRud. S8 (th@ k6hieRl deT\AliE, iSs@A0SE &9 &R o1
Wri Yﬂgtétb" 811&5; 18 addl\vdI toe306t ! r 8 n% eélpélt a%liru;lbna }%q;hédeb fter

3 5 0 SHPERE arag 8 wrlzr«r isrirasd in@y %4205 ernd then
Cﬁlﬁfnéijﬁét 0P° wa l@qﬁlés 4B0a el dnatedepaiier fioimptegnhted veth a solution

deimeed byt disspD@)e bk magrehinat Bdta@tintd 5QEerf drieddinOUdts20°C, and
tchieingteyl 20b138P@ forg Hobie, Gated yss&mu&&h&ﬁm%ﬁhéﬁ/ e Exanpl e

2 1400dl nié’ﬁélerﬁtra@r@ ac[HeH reb C20§}ﬁ' it O SORLE Mt rrlmo 0.63g
c§r1199 @}ra % 6_ g%thanum x%tr;ﬁ%g%q,] Con;%ﬁ]l = ng 4%& é{,e added The

Rl S E e T T ey ot b soltion,
@879 far 13 bowgp,i drisdi # ROPCaendl oficinatethdt 4600CcFarad durat thereby
POROME e catalyssurs, thereby obtai ning the A1203

carrier. 40 8.6g nickel nitrate is added to 20ml

\@ﬁfayau%ggargglbﬁrl ng. Wile stirring. 1.5a |anthanum

nl t r bﬁll g&'q{%l‘ QS a%ge %g%utgg %g ai%eeallﬁrr@ﬁla%gd Era@%peg%ino
aﬁg Ao R A e
dPB& f8f4b2'@€3th%ﬁd/ obigininp thedd>QitcaBE0C for 4 hour s,

t herkby nich¢lanimatags thdedcat 20nyls vated Wi sty 3VAAD Hllrring, 0.6¢
\agtin@niurd Mholyidatei i€ addddd Thé BEr SOME &8k AT 1sV‘Qi' edl & p;ﬁﬁn 10g
aRdiePnd uﬁblleé&?edsm thé 95@{1&?' 4493 0~ c1§Ihour}i,f S 4gted and

I?%lé:glgg%ga&g@g % 4&(?(5‘ er‘%ﬁé? T@B”b"?@ge SHelitna car rier is

dried in air at 120C, and then 5 cal cinated at 460C
fEpmalefour s. 100g cal cinated carrier is inpregnated

WI(; N4£ﬁnrk®i?1.tzetrl Sl mfrmrfigfﬂ(tﬂgyccﬂﬂté&ﬁ of Wtiﬁg 1&5@‘%9 aﬁ@gﬂﬁfséﬁ&] sol
Mednipsthgl 4T00 sied)Cire afdda 'O@g %Be,rudé‘ 0 owde After
q{ﬁ!eefdﬁr[ba&n%%xﬁhdlflr Cfoﬁ'rgg %eé 1ﬁ cirle da éH‘ af 6 d] then

A120 a e ni

Yotk AN e R
%Wtké‘ digsabripg | et Srantivm mirate tiwo aveterOdtiey smapnai UR9°C, and
rcalsinsted e 008C &utdddursTthereby Obtpidinefthd ABOS@lrtiéd on i s
agljeu wsfﬂgdmka ﬂtrat?h;%i@d&gggemﬁl Rbtel smr%h%%napg% Widile 1.1¢
cBeurd QliteHd 01”10 REE hit U 8o pBtabsiitn hromate are he
gjﬁ &f'tH@qu 8%1 is éld) Qst?ed‘ %jghor(if@npeg{ s_l_ﬁgm glt é‘Ymi tloqeg sce)(clilr}t%dn
&a%“a 7 5005% %é? u”dol—@o%hﬁadt eAleindied A 3PSkdr 4 heurer thereby
I@H@W%ﬂ‘ée C%IﬁldStext ruding, the formed alumina carrier is

dried in air at 120C, and calcinated at 1030C for 4
[ibutpasativ Ekalple #bt ai ni ng the A1203 carrier. 7.99

o SUnNIR! Sl e RURR 0RO wg%@g 150, B, L Sgpesol

B B TS e e e
sling and exjr P%d Pratosmedrlumina fartss i dried in alagleél2(f°6r arkDthen

Kelgingted g 4684C dor 4IROG, 160wical e aatee o iatprebAREH fvixh adolution
tiorures , byt digsobiny Didginaimgiubhgitg@tiddoWsdie, dried in air at 120°C, and
calcinated at 1020°C for 4 hours, thereby obtaining the Al,O; carrier. :
9.5g nickel nitrate is added to 20ml water with stirring. While stirring, 1.1g
cerium nitrate is added. The pH of the solution is adjusted to 4. Then 10g carrier is
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Exanpl e 4 140m water, 5nml nitric acid (the content of
which is 60% and 12m silica sol 25 (conprising 40%
silica) are added to 300g pseudo-boehm te al um na
powder. After kneading and extruding; the forned
iniyemied vdhrthe solunen, aepG i1 bivrs. alried 20C0°8ndnd betinated at
3508F dorrfeltonth, therchB0Baindrg the bensllyst. | OOg cal ci nat ed
carrier is inpregnated with a solution fornmed by
Indi$SA MR8 Strontiumnitrate into water, dried in

ai . at Sl}%ggodand cal cinated at 1020C for 4 hours,
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starting materials, the properties of which are shown
in Table 1. The catalysts of Exanples 1, 2, 3 and 4 as

Table 2 Catalyst composition and average data of 200-hour evaluation in every
example and comparative example

Catalyst | Compara |

! : ‘ Corppara ‘ { Compara : i Compara
E Example tive | Example tive | Example | tive ' Example | tive
Index . 1 Example 2 | Example | 3 Exampie 4 | example
ndex | 1 L2 3 | 4
Product diolefinx10~ | 1.0 118 | 0 ; 5 i
(/o) : . . ! .8 i 1.82 | 0.9 118 095  L13
Product iodine R | i i ’ I
valuex 10 {g/e) | 41.3 44.2 P39.8 | 453 ‘ 40.2 426 | 405 | 41.8
The colloid content after | 6.1 59 158 73 | 62 8.6 6.5 6.8
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wel | as Conparative Exanples 1, 2, 3 and 4 are

eval uated on 100 m adi abatic bed hydrogenation
apparatus. Firstly, the catalyst is reduced under
hydrogen at the tenperature of 350-400C for 10 hours.
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w273 5h37 Thedal umd raf i@ 32
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(rggg: ;fiagﬁﬁv - Q% Icu:rz.g_ Thn av 1nta of tF]eI| Od|/ne )
alal ue ta,mlﬁl di.ol’efijn &f tjhe!pr ol uct for each cat aI_ ysiv ;o
cugr 1| vglvedmem 2005 hour Eyal- uat] on[are Showr i abt-e A
Ut ' X hydr ogenati on raw oil (3@5 Co) / " -
2 F&I%P—‘éd—tgln—Lndexe y
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Cati 6dtBéur GEHIRSIbE bPIMuARH 1s§§é?f0?rﬂ (}Eb(grlfﬁr)le 2. The

e\ea\ﬁ?altlHﬁt\A‘aQQaﬂn]@d SUELY 10031 g{%b;%lgr 88 %g aqng&%gt s é}r‘agls Firstly,

&a{%? isFRy R Ut %@éﬁﬁp@awev@f 40AHI G for /10 outs.
gltuze B(IQWETCQ 13 6p°(exeiepltlee datadysangpinectivadé by lcy@oexdne
ccp}{zg@xlqgtlOQﬂpgmehmnbhvlldisulﬂde(foﬂ.B h8urb. tBe w81 9 alich. 18 0. 95
1. Roactipg'cgndiftsroduct i odine 41.3 44.2 39.8 45.3 40.2

ex 10"° i The col | oi d cont ent
42 RBadidn rﬁgurg’)glﬁfPH (9 g) B 6.8 6 200 hours

?;érg%l?e% atgg roofn tc?mg ?léece’%g f the catalyst i area
B g5 238 108 9 88.26 87.29 95.84 104. 93
Sp d é? f/‘i)lémﬁ &t of Gy dnegerop oil: 200:1 (based on the fresh oil).
The iodine value and diolefin of the product are analyzed every 12 hours. The
average data during every 200 hours are taken. The indexes of hydrogenation raw oil
(Cs-Co) are shown in Table 3.

Table 3 Indexes of hydrogenation raw oil (Cs- Co)

e | ! ! : i
| lodine |D101eﬁn Distillation | Sulfur | Colloid Arsenic |

Color | value x107 ‘ x107 range (°C) | content | x107 ’ I?ZZIS][I?: | content ‘
| (¢o) (g/ey | TE  (ppm) | (mg/ml) | ¥ - (ppb)
Yeliow :  88.5 395 45205 | 8 o+ 7 | 0815 | 26 |

The results of evaluation are shown in Table 4. During the 1000-hour operation,
the iodine value and diolefin value of the hydrogenation product remain at low level,

which sufficiently indicates that the catalyst in Example 2 has good stability and
hydrogenation activity.

Table 4 1000-hour evaluation data for catalysts of Example 2 and Comparative

" Example 3
Cumulative | Hydrogenation product index
operation time Catalyst of Example 2 Catalyst of ComP arative
(h) 7 Example 3
Diolefinx10? !  Ilodine Diolefinx10? | lodine

~1




the catalysticmig' 0.42 0.48 0.46 0.43 0.52 0.45 0. 44
0.46 Nickel oxide 18.8 18.8 16.6 16.6 15.6 16.1 17.9
I 18.9 Silica 4.3 3.7 3.7 2.4/ 3.2 3.2 Lanthanum

oxide 4.2 4.2 1.8 i 3.0 Active Ceriumoxide 6.1 6.1/

{/1.9/7 3.23.4 (oo VBGLIgS! P ment QElde 379 & 2472
2.91 2.4 |/ 3.3 and Stropydum | aids oxide 1. oo,
1.8 308 conten Nggybdelun136¥ﬁ96 oxigg 77 50
Tungsiggn OXide 9635 838 3.§i2ChfbﬁiUnL' —oxi-de—2-3
- ' tot—evaturiion—i-s—petforred-onih
t:ggf g?[u; EgaE:$%U;.CT;éu3u§aLgatizn'ﬁnc Pnrriéﬂliut
o—3 nd a :abnt: C bed hyr‘lﬁ%ﬁpna Lan blﬁpara us. 40.3 !
Fi rs;{ (;ﬁ t Hecatlal yst i s r#&%dced unde#-Shydr ogen 486 )
t

the tenperature of 400-450C for 10 hours. 5 The
t eggé_rsatmﬁig hyoiregeaatidnocabd @t abdording td lﬁleg)lggﬁhy fiveht®dn has
ignad hiydrat@dtiby pe¥sthahex 3BRcial P hhaiBhEy in® QORPAM resistance as
@&d@ﬁ@)@oo@'@ﬁk&b%oﬁ ogtalﬁlitb._o%l?’ca{alfk%i‘[) ry IpllS a{f&%‘?ﬁcﬁve
ReAGLL ok o&dldﬁdl% unlgzaetfrilr%{el g‘g cfrr s C: tﬁ: 11;M§ g’

|nLake tenperat ure: ro%rjél S ErRFA RS, FoRscially o thg; first-stage
SHEaty ¢ fy IPEeheton prgeess of Tl dipilliate pyrodysisgagetimer at i o of
hydrogen to oil: 200:1 (based on the fresh oil). The

i odi ne val ue and diolefin of the product are anal yzed
every 12 hours. The average data during every 200

hours are taken. The indexes of hydrogenation raw oil
(C5-C9) are shown in Table 3. 15 Table 3 I ndexes of

hydr ogenation raw oil (C5-C9) lodine Diolefin I Sulfur
Colloid Arsenic ' Distillation Density Color value x
10- x 10" content x 10 -2 . content (g/g) (gig) range
(© (gim) (ppm (mim) (ppb) Yellow 88.5 39.5

45-205 86 7 0.815 26 The results of evaluation are
shown in Table 4. During the 1000- hour operation,
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the i odine value and diolefin value of the _

hydrogenation product remain at |ow level, 20 which

sufficiently indicates that the catalyst in Exanple 2

has good stability and hydrogenation activity. Table

4 ) QP%L(gvaluatlon data for catal ysts of Exanple 2
‘ﬁﬂgbm arati Ve Exanpl e 3 Cunul ati ve Hydrogenation

product i ndex operation tinme Catal yst of Exanple 2

Cat aly selegivecamgkal-based ehydrbgenmiempdaelyst, Biit eftiufa 1Qs carrier,

| Glhmetef_ﬁﬂdllmfhanbrasécDen?thleO@tamelé]ﬂ/og)he\éada}{gg( lthgm%n%%l g9)

val ueax-200 niCigd exidé 84 &Qvg%}ngo 0.8 36

) 398 8001239618
25 %718Al§1§1agum%§1(21 %ﬁc@g?’? 1ug1 0)11?{: surmary, the

hydr ogen Grouge? P5eXde 2t ng to the present
|nve%%%6ﬁ‘ﬁhs good hydrogenati on perfornance,
espedi&b pialingsaitirmetal byidend col | oi d resi stance as
wel | V\éEregDﬂ(ﬂ (hlyajf;@ g@sl’lélﬁﬂe@fﬁ&&ﬁ’@éel dr éayof 6-5h1%0‘31§1/ & la%{c? % Pore Volume
befappl.éadet 0 sel ective 5 hydrogenation of dro
unsaturated hydr ocar bons, espeC|aLI¥ }redflifrlgtgge
0 u i's

o L SRR SRt s

g’éi/‘i § 8ickel OKige imths eaiabygdis dytbm ambum of af-abyist,, Wi th
alun1na as carrier, characterized in that based on
t Re Theoseddctivionicied- b@sfedmlyérogat@bySﬁtﬁlymtacé‘di’dﬁﬁé 'tc?@ﬁlm D characterized

14n 2060 idhnox loﬂﬁeaﬁxdﬂ)@tcbﬂﬁn%ma%e&é cg@%\s}l ’é ig i, gmount of
| argehanum oxi de and/ or cerium oxi d

el enent oxi de as ai ds; 2- 8965|I|ca 1- 896a|kal|ne

E éo wherei n said catal yst has a

petl?ef% ﬁlﬁ‘f‘é@g a¥ee Ry diesaption catyps gceonding tpdeien 1 hara@erized
ofn Baisap adkaling garthometglie meghesom arel/mriselelunbased

hydr ogenati on catal yst according to claiml,

c haFlacetriizatdckel-Badeh aldibo @nanbﬁlfa%hvs%& fi féé]to.lxﬂalm 1, characterized

c ﬁ{ @htae atkaink @axtt}hfr‘leﬁg%HE he ds al¥s (1.)5 in agjqpot Seo. 50,

se ective nlcke - bas ro ena
di.ng,$0 ? % gharacterlzed in that the
oS i et By e i e socqrtioceiel yharkaerized
i | ﬁ éalg]%%rﬁro%e ergerg% one or more of chromium, molvbdenum and tungsten.

7. The selective nickel-based hvdrogenation catalyst according to claim 1, characterized
in that the VIB group element oxide in the catalyst is in the amount of 3-6%

‘8. A method for preparing the selective nickel-based hydrogenation catalyst according
1o claim 1, comprising:

adding silica or its precursor and alkaline earth metal oxide or its precursor into
alumina carrier;

calcinating at the temperarure of 800-1100°C for4-6 hours to form the modified
alumina carrier;

adding the soluble salts of nickel, rare earth element and VIB group element into
water;

after fully dissolution, adjusting the pH of the solution to 4-5 to form an
impregnating solution;

impregnating the modified alumina carrier with the i Impregnating solution;

drying at the temperature of 40-120°C: and

calcinating at the temperature of 350-450°C for 4-6 hours, thereby obtaining the
resultant catalyst.



20 4. The sel ective nickel -based hydrogenati on

catal yst according to claiml1, characterized in that
said alkaline earth metal is magnesi um and/ or
strontium 5. The sel ective nickel -based hydrogenati on
catal yst according to claim1, characterized in that

t he )| arth tal, gxide in the catalyst is in o
t o RO B SBlc)o TaR s, Riabuin i PeiBeo ki careris
h?&?@é? ation catal yst according to claim i,
char aédieg silieaisol.iniiri¢ heid ashivate|n® glumim lstimrent i s one
or nafter lobadiig adienuding|dyfife BURE BRthetRgsE £N120°¢, The
s §|c g@ﬁbmn{g & |ﬂfz| terkaﬁéﬁdrewgb@%gﬂf - Hl?s'hy fLa Cen

i ing I 4 o ol , :
Vig a&,rgﬁaagﬁazejﬁ@%% <8 0 Bl BPTgains 1 vgned by adding
At FEIGF CatEREtaloXioe IHOAST: £ o preparing the
sel efpiRgEAt fierBperptEa MyldPYgemdt i on cat al yst
accordringtingt @ tb¢ &immetature @EBO0SI1OQLC & di-6) Go s ih6RbPForming the
| nsodifiedcalunsias cariek. al kal i ne earth netal oxide or its
precursor into 35 alumna carrier; calcinating at the
tenperature of 800-1100C for 4-6 hours to formthe
nodi fied alumna carrier; adding the soluble salts of
nickel, rare earth elenent and VIB group elenent into
water; 40 after fully dissolution, adjusting the pH of
the solution to 4-5 to forman inpregnating solution;
i mpregnating the nodified alumna carrier with the
I mpregnating solution; drying at the tenperature of
40-120C:. and cal cinating at the tenperature of
350-450C for 4-6 hours, thereby obtaining the 45
resul tant catalyst. 9 9. The nethod according to claim
8. characterized in that the nodified alumna carrier
is prepared by: adding silica sol. nitric acid and
water into alum na hydrate; 5 after kneadi ng and
extruding. drying at the tenperature of 40-120C,
calcinating at the tenperature of 300-600C for 4-6
hours; inpregnating the fornmed carrier with the
i mpregnating solution fornmed by adding the alkaline
earth nmetal oxide into water; drying at the
tenperature of 40-120C, and 10 calcinating at the
tenperature of 800-1100C for 4-6 hours, thereby
formng the nodified alumna carrier. 10



