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1 5 January 2007 PROCESS FOR HYDROGENATI ON OF

AROVATI CS | N HYDROCARBON FEEDSTOCKS CONTAI NI NG

THI OPHENEI C COMPOUNDS 5 Field of the Invention u{%
present invention is directied to a process for X 8uary2007
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hydr ocar bon feedst ocks contai ni ng thi opheneic
conmpounds, which are known to deactivate nickel
cat al ysts and - to substantially reduce catalyst life.

F%j&g?{?g f the I nvention N ckel-containing

8 wi dely used to hydrogenate aromatic

CONPAYB ffesbrt inventbaks ditértdie ageadeaofor tieckkadrogdtation of aromatics
Because of the sensitivity of nickel catalysts to

ugisE stuekehgaseéyz@b]{csm Messmarineslye Sermsereyt inyemitpn; 1glatagdpthe
t
R S

witih itk RE@Wn Gadaakiisite nidhes pitilests Bad thembbhntidlBadedodt catalyst life.
step, it is not unconmon for small anounts of sulfur
i mpurities to remain in the feedstocks, including

E%Elgg&% ounds, such- as thi ophene, 20
I op ene an dlbenzothlophene "which are ,
par t mneﬂbbmmmmgsamms 4re veidglp asddetd hydragleﬁhte MtMmpounds in

Because th Qi soni n f nic cat al sul fur
VBBHS A ATRSaT géﬁ@%@&’ég eCRBT ixfr %F@Slaw iﬁid\{(@w\%ﬁ%ﬁtw poisoning
b3 st SnBU IO RACIRE sidh NAIK AU, hERRISLOES £ nbihnally
dpsuilfacinidig,a mﬂdbnahksiegteblprmom‘ being comgpackéd with the mickeFoatalyst.

e)ém%%gesl tllzqafﬂoglssréqlia R%’.tﬁ)&(l&]g onég@ma@b%gglgs ?o%sulffélmpurlues

tPRmEGORA HERrdstdt sl HRASLHMBG: AR c¥if Pb@&dé afchnk eibhene,
catal ysts having a w de range of nickel surface area

bmﬂamﬂieuaambdlbﬁmﬂaqphwpswlmgh ateymstibuldrhy paisdnons to supported
cﬂt aI%&f tested that surface poisoning by sulfur was
nate deactiwation mechanism This study -

suggestmdatdaahe ﬁ@'ils&iiﬁg absiekd) ‘i:ht@.[}rsfs%' st1fae combdfilde & vere

fromsurface to bul k Usi n%@ I gher tenperature and
\%

wopldevide problam, @Uﬁtﬂéwp studiesheve h@monduqmdemsfanouh@oratones inan.

oncl.uded: t hat, novi n | k .sul.-fur

oGS fEda R I DUk b B KoiSititd soPRAOER M Roflhiiing
résaRd. T leRinpial il the Kvoﬁ@@ﬁl’bé/lﬁtﬂ R vatBaek, swhav dedi Eloed, W Visser,
that bul k sul fur absorption can occur with thiol

Co (98 FuslVoh# Na- 15 1 LF99HABesiwn peisoning o a vartety of hickel

catalysts having a wide range of nickel surface area was evaluated. The authors concluded

for all the catalysts tested that surface poisoning by sulfur was the predonnnate
deactivation mechanism. This study suggested that sulfur absorption could be SWItched

‘from surface to bulk using higher temperature and lower sulfur content in the feeds.

However, fhey concluded that moving into bulk sulfur absorption did not extend catalyst
life, as a surface layer s.till controlled catalyst deactivation. Others have reported-that bulk
sulfur absor_ption' can occur with thiol type sulfur, but not with thiophenes. ‘Wh‘ile there
may be disagreement as to the precise mechanism of sulfur poiéoning, it is generally

accepted that the toxicity of sulfur compounds found in hydrocarbon feedstocks increases
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with the nol ecul ar wei ght and the conplexity of the

nol ecul e, with thiopheneic conpounds, such as

t hi ophene, benzot hi ophene ag&@ [ benzot hi ophene bei ng
especially detrine Kel catal ysts. A
possi bl e explanation for this is that higher nolecul ar
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amorphous refractory oxide.

Summary of the Invention
Tt has now been found, contrary to teachings in the prior art, that the

lifetimes of nickel based catalysts exposed to thiopheneic compounds present in
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Summary of the Invention It has now been found,
contrary to teachings in the prior art, that the
lifetinmes of nickel based catal ysts exposed to
t hi ophenei ¢ conpounds present in 2 AVENDED SHEEF#Y 2007
January 2007 hydrocarbon feedstocks can be extended
for considerable periods of tinme by control of certain
process conditions as herei nafter descri bed. -
Accordingly, the present invention is directed to an

i nproved process, for the hydr. ' f:Aan j in
B BT 8 R Teh PRl ey Tl B |
c%ﬁﬂm&tféﬁ?cgﬂﬁtidngmﬂci‘diﬂaﬁ&; desdnibeds rAerdingly, tﬂwwﬁﬁg@ﬁ?g‘@h‘s

ei conduct in Qgenat | g dr
dﬁ?é"‘ggﬁ %rb'mé’fovﬁ(f%rg‘éefs %%tg égﬁé atal ys t9 {;‘a.:&ﬁ}%fé:i Qli hr?r"pﬂl%gv ement
fee skt cmmirahiaptiengc timpohnds nepyELIsofe rERatcs hydpeegaton
reacti,on t.e 1 G ' of Ba9el dafaBysiSt Thel
bgfpe eontified if ggfd’r&%}é&ﬁ%ﬁ Top {elh g«]leg;%g%dée gfur%ks ar e i
itl@oemposeprises dpesating theydragemotionseasiop e rPaTHYP PRESHITCK

BB kb s v
st sty S e Ik Ehe e Y G5 f b boen found
t%ﬁ%}ﬁpﬂéﬁﬁﬁé ?xe Fé&&&?éﬂ B gfghéfie%aemxﬁpm&e @ninate start of theiren, the
u ni ckel, I nNnstea 0 ) a = :
Ihahgas coBinds SOTPE AL e BF PYAE AP R oY | ¢

t hereby decreasi ng the poisoning inpact of the
t hi ophenei ¢ conpounds and substantially extending the
life of the catalyst. Brief Description of the

- Drawings 5 Figure 1 is a graph showi ng the effect of
reaction tenperature on sulfur poisoning of a nicke
catal yst by a thiopheneic conmpound in a hydrocarbon
sol vent feedstock. The results are expressed in terns
of as arommtics concentration in the product as a
function of sulfur exposure and reaction tenperature.
.Figure 2 is a graph show ng aromatics concentration
in the product fromthe 10 hydrogenation of a
hydr ocar bon sol vent feedstock containing different
t hi ophenei ¢ conpounds at different concentrations.
Figure 3 is a graph showing the attenpted recovery, of
a deactivated nickel catalyst by raising the
tenperature to el evated | evel s.
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15 Detail ed Description of the Invention The present
invention relates to an inproved process for
hydrogenating aromatics in hydrocarbon feedst

cont ai ni ng t hi ophenei ¢ conmpounds usi ng ni ckel %a}ég%aryzom
catalysts. The term "thi ophenei c conpounds” as used
fd3oed oh theistiifos @€ thetcatal ysic tharkby dedrasmgelhqmohﬂogjmg Impact of the

Baebiristorrourizoed roprahey Soubbe BRIBT HTAERBMEL 00 (e

i ke, which are known poisons to nickel based

cat al yst s, The inproved aromatics hydrogenation
Br gnmontoﬁgled?r@g@,gg i nvention involves contacti ng

a hydrigean ReR glfe divknatedthe efféodbffeAdion thi‘atﬂm oasdlfur po1son1n g

t hi ophénei ¢ conpounds W th an_ actiyvat ni cklg %F Ek Th

et nirkel eatalyst by pdbiephensic spmpoynd g hydrecar Pg?ﬂl P fRqdsigRk. The
f:h I

Ie%!ii% :gbéees%efd %@e PF%S%S-&” % dtic@EorcBiratibfin thY ﬂoﬂgist a¥ a fighction of

New c yst is "activated"
ﬁtdﬁlkexpomgeancbree@témucmparmmrended by the catal yst

vend 8, act, | v | on Hsiéali L

heat .0%5“?? SV ?%ét%rggglgctegr a?mlé%lgg %

hﬁﬁbgdﬁg:xdnaif ashyamdarfam solwpeleedsioel copeaining diffsrent ﬂn@henelc
whi ch. reduces the nickel catalyst

fl
?‘Tg?vgélg ﬁ%qr%]i??”r?ﬁntﬁn M%pecifically, this step

r eduCRigurRi3GK & kraphk kltbevin®the endesptedm@t@lery dfaelebaivited nickel catalyst
the, .active site in_the lyst. After the catal yst

P raising 9?@5’&”"‘%8"?‘%"&@93‘?"3 Ss” cool ed down and 30 the

run is started by introduci ng hydrocarbon feedstock

into the reactor with hydrogen. Because, nickel

Dstadled Bessription ofdhedyntiph pel i eved to deactivate nore

rapi diy, nﬁggseﬂﬂ o FETREH 34 Hﬁﬁévedc[%'@éﬁ ot Bydréycnamiy aﬁ@na’acs

hydr ogenation reactors are normall'y started at the

5
Jelydercarban &zdstomwmmem@cqwé%&wﬂ@bbmd catalysts.
RLOEHUG th?o%ﬁ?%eﬁd &)@ " afied REein ¥ Alehald %ﬁ:‘l‘ﬁde‘f@lﬁﬁv%ly high

over or te erature 1s ral sed
mﬂqaellaswmghtfawmathesulfmmpnurals tshahias yhiophisee, ba@mﬁnwhpnfb he

t t
DR onp e B ksheE o Pl Bh3fhecth sk Basea Aty
el evarkdinipesiea aftinaties lﬁydwgehdmmmcﬁess o thetplrnsemtumventibn ingolves
5 b t {
R AN AT N ey
bR Gctivhtelf flckQHastd ) atalyst 18 beadtop,fat b edlatively M&m::.sma&m
whi ch poi son the catalyst. Becau

Eramethe sters ofthe ey JyPicAlly. REeVFHHEY %ﬁgﬂ% Eﬂéf‘gﬁst &' affh‘@%d"
lfﬂ}ég&gﬁ% %5@‘6{% re&o‘ﬂﬂﬂéfdech b)f ﬁE CaMEgst v'eﬂio? ONEe £&olSRFonRodedure

S Or nore he feti més of catalééts run_on
wbally dnvelveekeatiag the cafelyetrm ﬂxeaﬁqcrqra gt sevifiet haatipg rates@gndhfor

furt L3 d .
e S BB i st gy

taai\ah;tgit Spaifically tles step h:éucas nickélogide Jmmgkel pstal.e Theolpies is the
agtlve site mqﬂe catalyst. After the catalyst is "activated" the reactor is cooled down and

the run is started by introducing hydrocarbon feedstock into the reactor with hydrogen.
Because, nickel catalysts are generally believed to deactivate more rapidly at higher

temperatures, commercial aromatics hydrogenation reactors are normally started at the
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the tenperature to elevated | evels thereafter. It
appears that once the thiopheneic conpounds are
adsorbed on the surface of the catal yst and coy e & . 5007
substantial nunber of active sites, it is diffi€lrdY

to substantially restore | ost activity Thus, the key
Io@vebdt&nﬂ&amﬁné@med tmmeﬂ@sﬁudfspédn&:apbms mtthe mtdmt ideactivates

to qgper tethe oc sat el evat .
o Ye5 e Epe s tis i Gontif r LB R iy
at a TiRmask %rlthdi‘pres‘aﬁf nverdtion id tie ﬁjrﬂiblﬁgtﬁﬁcowrg that by operating the

th|o henei ¢ conpounds pre ent |n the f 0oC
F g hdiogenpsion EW@F 'F‘ﬁ{eé SPRGFRIYE %&%‘F ﬁﬂ of the run, it is
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ioﬂaﬂrﬂﬁc‘tlmasnm&snmc naseaupovbise umeegmn@m éhﬂjftfe'@ﬂesalftcﬂtabfsts run on
ckel

égmﬁgef’ dl,ofy%%&a%n te a{ﬁfr% of the run" generally

g any® catal yst' activation procedure per
se, V\hlfmﬂler mrpﬂmmdlbqovemas:thaquf ihs psstedsiis opreatebat adewerof

Lm0 bl oGS S B IR A i

ﬁﬁQ&ﬁﬁe@ﬁt&eﬁ@@eﬂé&l@%@m&feﬂ}e‘rl ﬁ&bpdafﬁthﬁdmeﬂﬂe umphgnmtne
react or the term"start o t he un Inits roa
SenBBLars AfSOrRT an £ TiHBse R AR cover s S bToLRgrbg of

ﬁﬁre Rit&K ks dificl: Yo fubQdRRNP festreleRucavity. Ahug Ry 16 the

|op enhei ¢ compounds on its surface. Thus, short
ttepray%i irerehy ofiibe Prgsentisvensian isde opesate fhe nrergsy 3teR clevated

te%t? gﬁ% Hof 1L L1 of &Sﬁgﬁt&% nlaftkiR @twrbeegs it tétqsértm

to cone wthin nmeanl ng start of

smfﬁt&tenthridgh Gﬁt ttl@ ﬂb@hammqmnomdsmp@t lbfhetfP@SﬁQPJé S@ﬁﬂue to be

e e S

an thelepdlysgmrfaceake initial contact with acti ve ni ckel '

dount T BRerE A5G ot e NP o preg et AP AT oS S B i e
gesegsetﬁcik;]oglﬁtlagﬁ%%]ﬂ{%@]zenmd Rapbiuls aﬁcElma]ecrg%h ufeﬁrst\/imlrddubﬁi into a

sane.as the reactor t tenp ,,
S‘Taﬁf@é"‘tnl‘?f’é“mﬁ?&?‘wéﬁ&%}ﬁ Arep of BB REkeL O eﬁ%tﬁ”&txﬁtﬂi?ﬁﬁ%m
oEaediiyQides A Blchudbiahy catfl v hitivalieh fréfaaefedletises whmh is normally
gfferentlal across the catalyst bed, wth th

eseplished in therbsearrrfifendsioek. n ﬁtwfﬁ%tftpgtﬂr?Pgﬁé*PrP%% to the
c?ﬁ% Py el:a?lrg h'oﬁmlecﬁpﬁlﬁé‘?ééaﬁock%ﬁdﬁ &Uébn%@ﬂfs?r‘h%@&uced into
i DOPt Fon of cata {

yst In reactor wth
ghea-aacem the txpdstamt f the ran’lif ity broastep ermariis intpnded ére@eltld@/aty@omt

B B T SRR o ARl ot 1 BBl Bmpgunds

iofA $t ilirface.eThusasHoit\delagainciripging tlmrreactur haythis meqmddatemptemmre after

%&p%@&#&c}:&g Hﬁl G atc%regzd paums \\Qﬁlgjg I?ne%x'unrrge of RGart of the run”, and

to be within the scope of the present invention.

The term "reaction temperature” refers to the temperature at which the
hydrocarbon feedstock and hydrogen make initial contact with active nickel catalyst in the
reactor. In a typical fixed-bed downflow reactor with a fresh charge of catalyst, the



In practice of the inproved process of the present

invention it is critical that the reaction

tenperature be maintained fromthe start of the run

sufficiently high that the $hiopheneic conpou%d'"awZOOT

present in the hydrocarbon feedstock will be converted

to into a species which is absorbed in the bul k of

the nickel, instead of being adsorbed on the surface
"rea®on tt&ﬁpe@@&r@' W8Il be lebsehtfally ahs §hnkelm;0ﬂlﬁ: aédctol nglkt fefPerature. Since the

tenperature t.hr oug hoﬁm the reac t exceed the
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acro§ItRC tahgkt Béd, kvith Clelreactodutle tétﬂ%rd’r@aﬁ&mﬁﬂy bahPRighérukia thdreactor
accordance with the present inve
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expo@t 3 Yfur BEhRUndsSell RBivt dirgd &{nﬂlhﬁj&bgd’natlcﬁlﬁ@ﬁr@ﬁatws will occur in

design, the reactio ra romthe st
subs g tony e Sy p%{fwggl? e 4B ient 240 FaDAEinng i orde
to mee pfedudd kgl Bicaiiny, at whidth 80 te cA4BE Wi bahedtio BO@Elacednd

nost preferably from 150C %o about 175C. Based

f olhé@ré?tf?@ Ofggdﬁlpwggd BIReess Akt %;glgﬁeﬂf gléfent}op it js jeyit é%at tthe reaction
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u Su 1 Al N

eratures tqQ enplo 0, obt a
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absofb@at@ﬁ e SulddfGhe RBke], hﬁstaﬁeﬁt béiag addof¥Bloh Qe surface of the catalyst It is
epation. Cther su abI ocess condi tions
also él‘gPWg

hgatoifie RIFRSTA F}B fteranii);a?e él}?a‘rﬁ?lgﬁature at which
unwihQIGRRE Fedfiordsh@ch MMV@kin® Rvill B&hlude a total pressure of

about_ 1480 kPa t o about 5617 5 gﬁgu t 200 gij%.to
abothilegthe rﬁ%‘“@‘} terﬁ?eéfft@? Bl Lastaeiin CoRrPgFIk pn may vary
som@&lﬁmieﬁé&ﬁﬁg kPahe( 0014 oBBR nkkeDbds@d caA1Pdd tbeidd QsdiBiar@l) the particular

nd a liquid hourly space velocity (LHSY) of from

reactgp gASEN S TRl RSERTEIS, fromy he sigrtpd W TP SR ST T2nge figm about

140°@bt6 léboﬁ’t 2@5°d‘%@@'f&§lﬁ? fiéfratlolt I@P(mio gouh YEI°00&1A most preferably from
unpt i on basi s the total drog@g flowis in
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f eedstocks suitable for use in the |nﬁroved aro

thiophgneic GUARAUPYH I Ya6108S @6t PR O rasiert VAN & B SR i, grgmatics
hydraéatiindr ocar bon or m xture of hydrocarbons boiling in

the range  of about 80C to about 350C and contajnin

f r Siheandtble Progess OndHoRs OBRINNR b g LRIEYeq gromgfics j}@;%ogenatwn

proc¥¥o 2 he FRehifchy m@ﬁ&faetﬁﬁbﬂ)rﬁssﬁ:’fem MBHAUURKMM ta@o@ lSGUI kFaQatout 200
Januar§?2007 w aromati cs. is noted th

psig ¢@) bRyt Oapmg)r geterably g{plpﬁbpﬁltgﬂg(? kBa WW&ZSS kPa I}about 300 psig to

abou@ ‘50@ ?Ehtgf ahll Cbnﬁqmd RodrResph&etelodidy (LEISVY RIf Gidlm bisbu€liplsUioabout 5.0,
product recycle to control heat release,

Pmﬁ¥ﬂ%¥§ﬁ§abﬂﬁu@ﬁ%ﬂ“Ph% -actual aromatic |evel reaching

t heryaRkal Yetin tdimb e hj;c@ h QbrsuiBBor BaRlsAHE Bt hPdBEnCHow is in the
hydrogenatj on process the inpventign can b

enpl oye
range O frqrR i do 08 S0%% REELSTE BOPRIGRASIAfIoBHPOPY 20 Hlb about Sovs.
hy g eesiba e RARR! REite RELRAN HeaRbRMled Somit®s hydrogenation process

of the present invention include any hydrocarbon or mixture of hydrocarbons boiling in the range

of about 80°C to about 350°C and containing from about 1 w% to about 80 w% aromatics, up to
100 w% aromatics, preferably from about 2 w% to about 50
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desired |l evel. For exanple, depending on product
specifications, to levels of |less than about 0.2 w%

| ess than about 0.02 w4 or even |ess than abo(Lg 0. 003
W% (the latter value being the limt of detecti?Bygy <007
Sui t abl e feedstocks include |ight and heavy sol vents,
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the 1nvention is particularly advantgﬁ eoqus |
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Suitable supports for supported nickel based catalysts include one or more
refractory oxides such as alumina, silica, silica alumina, titania, zirconia and combinations

thereof. Alumina, silica, or mixtures thereof, are particularly preferred supports. The
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W tile results of these five runs, showing aromatics concentration as a function of sulfur

exposure (i. €., benzothiophene exposure) and reaction temperature, is presented in Figure 1. Note

that the sulfur exposure, given as a percent of sulfur per weight of catalyst,
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200 conducted at a temperature of 149°C. The only variables between the three runs was

the concentration and type of thiopheneic compounds which were as follows: Run 6

approximately 50 ppm thiophene, Run 5 approximately 50 ppm benzothiophene (same as

in Example 1, above), and Run 7 approximately 400 ppm benzothiophene. The results of

these three runs are shown in Figure 2.
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The results of Runs 5 and 6 show that thiophene
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Because more than three times as much sulfur from thiopheneic compounds can be
absorbed into the bulk of the catalyst without deactivating it, the improved process of the
present invention results in a dramatic enhancement of catalyst life, e.g., up to a threefold

or more increase.



We claim 1. A process for the hydrogenation of
aromati cs contained in a hydrocarbon feedstock, said
process conprises: providing a hydrogenation reactor
containing a fresh charge O%Jactivated ni ckel g§§@ﬁ"ymMT
catal yst; introducing said hydrocarbon feedstock
caonprising hydrocarbons boiling in the range of from

Wedgm: to 350C, from1l wt%to 80 wt% aromatics and from

1. 0.} pieest for 1 HRFEAEP BeAEstics COMRAMIIAS Hydfodarbéi bedstock, said
hydrogenati on reactor; operating said hydrogenation

procesg gePRIICat a reaction tenperature fromstart of run in
t h%rovfd%‘&ggﬁ h9drofdn@onlAGor! ntiidte a Fsh ¥haRbedbNgetivited nickel based
sai d hydrogenation reactor a hydrocarbon product

CMMM%V|ng an aromatics concentration of |less than 0.2
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com®un&d 8o il n W@g&hﬁbﬁ&c@{,rm ckel based catal yst contains
rom about 10 W to about 80 w¥ nickel. 4. The

pr GeBAE RIdRYSFIRERIGR S73810H 25 & TERCTITC EBPCTBME R HOR AL §fstun in the

rangé §f ffor WAPENS 815°0] £Fel catalyst and contains from
about 10 W¥% to about 35 wl nickel . 5. The yrocess of

cl aieHine Ry @idh hydipasnaion KKEIC!QS A Byrirecstbgp REpdue haying, pry aromatics

concBhtEHiBh o0ak @Mt w5l contains from about 20 webto
about 80 wlo nickel. 6. The process of claim4 wherei

2. thdheupprsey of cﬁlal@alldwéfﬁﬁ‘ﬂo?hﬁ eiliopheagie| cqrapoyndss pomprise fhiophene,

benzBthtPhaR, difdnkbifidpithe MdthitfuRs ddafeof . 7. The process of
claim6 wherein the aronmatics |n t he h¥drocarbon

3. f edbisprctss ebaipIm b aherenindanickat basedpialyst saatais fgn ggut 10 w to

abouB®WBI 1i8s1. 8. The process of claiml mhereln t he
aromatics content of the product after hydrogenation
4. |'s The gEogers o4 flok AUTEID ifoiFke) baser satglyefcle asupporiey ajckel patalyst

and WARERIFdnSALE 1@'@%%ab@é{5ﬁdw%ﬁkﬁély5t has a surface area
of fromabout 40 nR/g to about 300 n?/

e
5. prdbegepced o |05¢1m37wlwri@¥ &pifh nickel w@@aﬁ% e P@E a%s'c%talyst and

contﬁﬁ’snﬁ-(ﬂh Rsouf SORARAWEut §o woPRRef, ©  about 10 ppm
hi ophenei c_conpounds. 11. The process of claim4
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is alORAN il @ oMk tures thereof,

7. The process of claim 6 wherein the aromatics in the hydrocarbon feedstock comprise from
about 2 w% to about 50 w2% aromatics.

8. The process of claim 1 wherein the aromatics content of the product after hydrogenation is
less than about 0.02 w%.

9. The process of claim 1 wherein said nickel based catalyst has a surface area of from about
40 m*/g to about 300 m?/g.

10. The process of claim 7 wherein the hydrocarbon feedstock contains from about 0.2 ppm to
about 10 ppm thiopheneic compounds.

11. The process of claim 4 wherein said supported nickel catalyst contains from about 15 w%

to about 30 w% nickel.



to about 30 we nickel. 11 5 January 2007 12. The
process of claim 11l wherein said supported nickel
catal yst has a surface area of from about 80 :gg/&uto
about 250 n2/g. 13. The protkss of claim 1 whePePiHagd0?
reaction tenperature fromthe start of the run is in
the range of from 149C to about 200C. 14. The process
of claim 13 wherein the total pressure is from about
12. 1466 {SIB&;SE ef éélklﬁluﬂ widdin sdidPaup ?&’&iﬂ%ck@%ta%ﬁi @s_ta(%uﬂ’mh lafea of from
sig e process of claim erein the
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kPa (about 300 ig.to about 600 psig). 18. The
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wherel n the_ hydrogen consunption basis t

16. hy dPe Feress PEGIAIT 12 hegRio 8 UAroBROP RO, a5§d§)s totgy hydppgen flow
is frdPk 8694 of ateliaom. 3 wherei n sai d supported nickel
catal yst has a surface area of from _about to
7. abdht Prostss pbylygm oy wherera s igfalressyr ipirom mgﬁwﬁﬁé% about 4238
kpa(tapﬁltg@(ﬁ]gsgg@@b&gwﬁ@ure fromthe start of the run is
range of _from about 150C tao abobji_nhéﬁc 22.
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19. Ni ¢k&probARs Sfjcléiﬁlt 158| Wigheih the Y8R AnsubiptigebRlsdhdfotalByRogen flow
as conpar ed he sane cat al ySt started at a reaction

is frqmpahout V?ﬁ(’é‘b%‘él%\fv whi ch sai d thi ophenei ¢ conpounds

20. ar Q’h@gl%@é's? Sl cliit P%H%m%idksu?ﬁort%dihﬁkél|c§1519‘5t 1388 86k face area of from
yst. 23. The process of claim 21 wherein the

al
abouF?9‘@t/EFPeab8‘Ft2§3F’U/gsupported ni ckel catalyst is extended

21. threehebds 8f cl41RI12 v refOMP Ah&dni@ngchfurs B0 thedta ke run is in the
started at a reaction_tenperature bel ow which said

rangg of fipphehout BOoRbaMdd>4re absorbed into the bul k of
22. Sairfe $HREQIIrathiRi € KBbremth@Ni¥Sine of said nickel based catalyst is extended

threefold or more as compared to the same catalyst started at a reaction temperature below which
said thiopheneic compounds are absorbed into the bulk of said nickel based catalyst.

23. The process of claim 21 wherein the lifetime of said supported nickel catalyst is extended
threefold or more as compared to the same catalyst started at a reaction temperature below which

said thiopheneic compounds are absorbed into the bulk of said supported nickel catalyst.



