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A SULFUR TOLERANT NOBLE METAL CONTAI NI NG AROVATI CS
HYDROGENATI ON CATALYST AND A METHOD OF MAKI NG AND
USI NG SUCH CATALYST 5The present invention relates to
a sul fur tolerant nobl e netal aromatics hydroaenation

WE2RYHMY7 o et hod of mmking such cat al yst YU32007071429

process for hydrogenating aromatics in a hydrocarbon
feed stock having a sul fur concentration. Mny
refinery mddle distillate streans have 10

often fe %&ﬁ&g@%%@? SR RN R
pr oduct havi ng req %h (?gji%lgg&a erls I'Cs and

properties. S recognlze renoval of
aromati cs contalned in diesel fuel can contribute to a
desi r able prpseeasi@ventien redages dive ananbarr gpderdnfy noble

tRech eVl Of s BlyeREL LS RNERL B, Na) RlcHddebs CAdking
contribute to an’inprovenent in i'ts snoke point. Also,

f SPChefiF FEFEnetd St PERTRSS fRE kydnpesprbinberpRatics ih a
aﬁ@ﬁ%ctz%z)ogloﬁé@% nedckheswing gasul MG’ ﬁaﬁﬁeﬁmt\ish ume of
t he Vi e [ oduct elr | er
o oA Per R e8P e bR n LT SR MYl vi 1y of
n@nnnexhxirautehal of ergmanickang em]:rairt conpdyrisde aud) oftred
) ' S I cat

hagthel rubthel (kLB Sio o fOb e REOR ALY Prydia:

f@e@sm@crleaum’ﬁé 41 gleshyett cgenactonisadcp vc‘nutcy péppwotbile@ It

Meal o dyriiabal YisdS ch@Ne R8s f Honla@WBE S SRWLREE in
reaction tenperatures for dearomatization and, thus, a

grésfel fuedperatiAErdperattiond ?‘%ﬁﬂg‘é‘bﬂ@rlncrease in its
d@a&@ﬂ@tmﬁ@bto&hcprt%esswg:em@aal i farerbtdos RoweyBied in

1‘L‘l%le]]use of nole net al cataI‘ystsfor t he " int
déSFo ?4 £3Pi oG &F%t‘f‘f 138k E"PERRIPEEKE" i S3§moke point.
a®sec) ateed many hrd fieielry Std fasimss etisd tsiag ut ¥t amd otfetmlency

. t
O SEPERE P ARPRSR LS PBRTES e tUld ot o ne
pb’@bﬂ-@ﬁi wircduthe processing of certain of the refinery

i doll epl 347 Lhale rbheATydrdobhalidak: 018N AV Endhrea

significant concentration fur making the use of

NGBl BN VEBY Ty SO5-URRIA FABRE o9 -t PEEtdIng SSBRH/

I el pBdiemim, ddhe tﬂir@tsltbh ﬁtsen&&aear@at\mybey,t rﬁ:[lb(lb metal

C GRERLTETY PPEBUERER ABRUIT GrocHRTRES L5tr Qs 3 Tods gadace

dmseﬁasmnksa saéeuighveyaragunam¢sn activity of noble metal
catalysts can provide for lower required reaction
temperatures for dearomatization and, thus, a greater
temperature operating range for dearomatization processing.
One difficulty, however, with the use of noble metal
catalysts for the dearomatization of distillate feedstocks is
associated with their sulfur sensitivity and tendency of
being poiscned by the presence of sulfur that is contained in
the feedstock being processed. One problem with the
processing of certain of the refinery middle distillate

streams is that they often have a significant concentration
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hydr ogenati on catal yst. This patent asserts that its
catal yst retai ns hydrogenation function over a
significant period of time when used in the processing
sul f ur - cont ai ni ng feedstock. The catal yst
nggmblé% éht i ncl udes pl ati num 10 and pal | adi {%r/rugz%mm':uzs
supported on an inert oxide catal yst support that is
preferably a high surface area ganma al um na. Al um na
i s indicat ed as being preferred over silica-alumna. A
n%%e§1§ rg:rl Icglse %rtnogg.etr!é%a(]‘.agg‘é%/ sts pnsyitable
prepara |on 2§ HE®st Rt Tangous I mpregnati-on of T1S
cdpri vreajiing pothh rtemenafy plidtiedhstidlate srakehadiwiphout
salibs ddbbRE SANR JAHEO n%_;OIaU{gl d Qe S0 ik ehdeS o
that for the taught catalyst there is an optinum
WERghtRY aerbceftisl ariAumacorpatt adi um when it is used

in deay ek 388, @3 albe1oda3apad &iMideesrdmiciteach the

use of zirconia as a catal yst support material or 20

t RESERFRATEPRGCYIR IS 1 r Lo BAT *YMISIREhi HI7arts catalyst

i m@tgm myaxb@i@armber Eadctinnt beeprepayat £ omanef petiod of

s ous_ ot her patents te various

T YPBR Brens 3R A MAPoPT &I FBY LR el @ 2erd

déaedmmidkzalhercaatlaby stf ¢corpo8?3 irensnt chlelxlanppleatinum
a§d éaﬁ%%nﬁr]l“’ H?Bp%‘fltgﬁeg‘n tal%e.lHéLet %5(3.8& 59%1 ts@ gu}?gﬁnr%
upport nmaterial for supporting platinum ang

péhii’adjrf‘umrefﬁiéa@tYpﬁoi’l%g%cﬁ%éﬁéﬁtaQﬁa FhENG A laMmyee - grlumina

the i8ddPpakes KAmB psesrzeal b\i}@c \élaﬁlga-aa]ﬁﬁﬁhagt@ry

I nor gani ¢ OXi de such_as silica, alumna,

sPPPESEanYUAPAaCT HHE22 bt @TYEhE GRtadEnt gaePaRation is
SlﬁﬁpO§ImdlI&aa€o1@éTﬁ.u@Ee§ﬂ£@d’rhg of rote Arwieowd@ht Bo@ the

Thi s ﬁ]a%ent q?eg Spegi fci cal I% di sc(i_ oaseeggg use

%i FhRg T ® cohpomeRt of 3 ts
cabaiﬂys:tn s&pporindmaoediielrs ekatpfe ¢heatsupgporcatalyst
e 0 e i ;

CanEEL e daCBpt MiCRLERE Bl OB YIBLLAGH O pRRl i
pa'ihémlwi@cpég@sﬂad&éa@rmmtziazaam Fhecapad y@ttenﬁcwﬁﬁ Rgt

PlabERUWNARde P | AFCHAY H1hsA oS HPPOIYs+C APEd ﬂlgterlal or
borosilicate. The borosilicate of the sup ort

MRE WP H LA B ot ods 20X P Wa CPTROHist éﬁlF%I ifrc?ﬁrg o2
alouﬁméianat&rsiati 8, thei birqaarraituahn@t; izisr s@gpax,t .and

titani ugges t hat Qr.QUS  OXi

mat erll\gme 883 %t egn.'g {:en eaf:ﬁ IF:)LOHSdr gengsl g?éggor)ﬁ
fmcermsoffom@se:amahysle n@tmal qiﬁriwatlmtlfoeﬁcpbtaiat@s
SRBRDOG: AonbOr Wb SxafBEe D831 b £ 8111 06NGAL! ¥ne use
present in the support in an amount 10 in the range of
f IP6E DLt &S 7D SWPPPr butatendrb fNrte FEPRBI AN PoR I
Wand0 591 i Wh. %he suppokt SorpofédS Q3¢ Sé%lt‘éﬁ.?gtaof the

two-step aromatic saturatjion process that e

hy §r8 PR 3RS s FATP S ?%?Js“r,eoﬁp?i‘%|3r1§e£rﬁ§/‘iﬂré’géﬁé’f‘?"i‘ﬂ+c

nekabie Ofuch EPPTilca, ThEurﬁh'ﬁfae Pt ef ErilcadaalimiTat,i Thd Szeclite

safturati on gat al yst cont I NS G;lou VI I 1galnld/ogfrg:;ruo Wt %

VI'B* SCConpdn 5“8%0 2 SUpp0r i MWetef PR 5T A .

ccmt ab rwtngs aTpos qusenef deat epycoid ad lyPossilslse pmzow of
5:@8111:9.{::}/ kagreéorfigclaydf c%lmkkﬁgnt rg}gl:l€§|@ataltyst support.
I'i ca- magnesi a, zirconia, I cazirconi a

SI | i caBnattheni axanntlgnrhaz SIHPOE - paLa¥iiAa, used in nOble

metal dearocmatization catalyst compeositions is that taught by
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20 and the like. The preferred refractory oxide
material is alumna. This patent does not teach the
preparation of a support by co-nulling a zirconium

th an inorganic oxide material.
‘%3’%’?’1'1?73%" cates that its aromatics saturati gﬁmg?"%mm”
catal yst may include a non-noble netal Goup VIIl 25
netal or a Goup VIB netal, or both, as conponents.
There is no indication in the '093 patent that a
begOﬂﬁEbfiU@ngt#ﬂ% n?QLShﬂnﬁié%lgég éyégafgh tizaation
particularl'y use or aromati Cs ydrogena ion or
t WatalystcaWChmga rdatinm tapHepahigaiiol, & B,58600622
db%ﬁbf&%%%ga8096§¥¥¥bbgé rﬁﬂgﬁ%998§4lfy&téoopréﬁ%eéﬁp%$gﬁ may
uses a catalyst containing a Goup VIIIl noble
s PBPBHEXH VRN a2 ROEOVEr 0¥ FRET Ffy "398 WS WS RF | &lgmina,

18179 -SHo2bA CONIrAnafNEh QrodDaMarkd @hughia. 1thes
process of the '522 patent is directed to the

hf&?%%%tr?é’t tBAL 09 oug ¥de B tonat F‘E‘t%’b‘rﬂ]afiﬁiaﬁgmt
hydnocarnhentoi thd myatognmt ibactsiadka Wf tdtheexaessyate
syl fur tent_c e _catal yticall sul furi.zed
DapEt e AT CORARE SRS AULON oF, SERMLAY whE
sibbrgallplora@ema gemgrslly qeesent oiti &hel supprartcanr e ragount
anG PnPEhBRabl VeRkCRa Atk 11 PHSRIRT bAL] Ne.LNBrererany,

zirconia or zirconia and alum na onto a silica

hy8PBgel “and Subkedleht|y drying and cal cining the

mat eri@ls. Thespyefeniesidohl g m@tepsam@tlleuaatmmn
ot her noble nmetals nay be used either al one or

cSRBF TR iTOAT WAL Wiie PPRRRTRGRT S Tk C2535Y it €ﬁF‘Pflsmg a
suggesdenat@oh hadtdit snn@bé@pﬂiet al Tl'fkydlbegq&aiﬂeaﬂed aromatic
caLelyslsare. sensl Live, {0 Jubiur, xposurs. cand, they o

i $9h6 recogni tﬁa d Ca d o- AT Bd SEFRR U of
amztatmﬂn@nnemtmmna bt maoegali cypkeaddyproviaiesng a
D@BL{;&Q'&&E&H&@ %E:llgé'PPsQJstmL% IHJJ% Ny and ,pal J»?l‘i*fe‘ém
metals to give a sulfur tol erant aromat1 zat 1 on
capglyds silica, magnesigediiddbremaarelate aiutobie: n@tlalca’

aRQPBbAGS RYHEQOENath ofaGatahys! LoaRAs) tdian chbatudiha,
tolerant to sulfur exposure mhen it is . used in the

d@8f ot i'258r ot OPTEIRY D EAL BOTF FdeQEL ST RSB R i S
alasﬂmﬂes.l rrabbepatubnlnaueeamoeceam aak peégwchcfion of a
{) ri n r_1LobI e_ et al _aromatics dert gegatl N nic
caté tyha sHdth A mcgh aronacres Hydr 6geniation
a@w@? tnyatamdals ’Jth@I éﬂahtpatt@nSULmiwcapessm iks @somatics
flggua@gu%%ﬂ:s@ﬁfﬁtt RafaMi 130" QGRS nbBle ik a gSGroup VITI

hydr ogenati on aronmatics that are contained in a
hy8E®t M @nSreeristiBeRetdat cdl BotthagsacemrrientFat Thareot s

Swbf Ukdication AFGRLAFHE YparBhOVimAd Al §1§c<§di| f H{lpported
tol erant aromatics hydrogenation cat al conpri si ng

3@°P?%rﬂefatloc%‘ba3\kftst0/&§|H’%&ﬁFHla‘FJrYoﬁﬁsefbﬁ 5(06 S‘rV\E‘a‘%C&
ahgabcb@mtlah aelwmated: fagpmbihe agrsilxllﬂuﬁ()ftﬂ]e&hhﬂg of

pl at i g;?\ m.and a conbi nat i i\?

from 60 % :jgn%r 8a?ﬁ:los<?>?l ge %rqmg’ tlga d%%ggﬂ‘gtlgor oup

c@ngteﬂa n@aofusad|acaatalyst containing a Group VIII noble
metal suppcrted on a carrier comprising 30-90 wt.% silica,
10-70 wt.% zirconia, and 0-25 wt.% alumina. The process cof

the *'322 patent is directed to the hydrogenation of low-
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alum na and silica-alum na. Another enbodi nent of the
aromati cs hydrogenation catal yst conprises a noble
nmet aI sel ected fromthe group consisting of platinum
W and a conbination thereof and a calgj

% g'?lé Wherein said 5 mixture of said calci hghfﬁg%owmmg
m xture, before calcination, conprises a zirconium
conmpound and an inorgani c oxide selected fromthe
group consisting of silica, alumna and
SI | r d nmet hod

bh 5 AIRR8e consesgina JRUERIRIRDT SRR Ro
c@@pdﬁts,@gcs ot meidesgive zuldoni contcowpoamdacdtahytically
| ROLGARLG K Jer SR epbers id QML B QU CHNST-Sbh i ne
silica, alumna and silica-alunina to forma m xture;
f FPAi ﬁglﬂa?r@‘&gﬁFW ang phricack éreUH PSR gpgriers are

MptEHE L3b 13N grsga&lm bpgpﬁé&ﬂu«lﬁtﬁg?'t@ﬁeEﬂiébrﬁ%r beci & doRia
thereb%;LE rovi de a cal ci nedéioartl e suitable for use

&rg 2 P”E%p?p&ﬁ%lcw%y TEPBYI HEH SHES eI #sSr ¥ g1
h)amhﬁogﬂmttmmg ati® nmtiee $aDf Thehptk faakhonobeedetackis
contal ni.ng A, C&%“r?eer”tnE @' At SHU%% %di %ither algne or
cOnéentrdt icon Of ArommtTcs, n-said process Jo)
c@mpromiggratéont wicth mgesalactﬂmymr o'-E:‘raer BeA2f paisttogkggests

ungler s tn%?h@ ﬂ%k&&?ﬁ&ﬁ%‘c@gﬁr@iﬁ%s@@é 's@ﬂ§1t1v6e to

with a catalyst conposition, conprising: froml
WSUIE BF r%"é’@lsﬁreif raém 6hene tig BOV\EGG%%FJ-@%&FBGf at gtcined

NeRLAuIMBiAhS 8@t £dred £{AMBANA S5iidin@O0RSH Hnl Roffanic
pI at i g%)r%qypal | adi um and. a conbi nati on 25 thereof,  and

P 1§88, ¢ rﬂﬁrééﬁ%arc})@” gaeEet SUPRETE rih PH%“gWS‘h gnd
c @as i adivig metass |t aival Arnsuduanth 1iraine aded rofiab Az.ataiRch

c(;_;lli__ginsgC a product having a reduced aromatics

concentFation. The invention relates to a novel
ar omat Itsishydes bgeniat tonhzat @l ysbld hetahasramagioved

Sy EHBgé&HHiBﬁ”&ﬁ%é%@%E ngﬁyyiﬁgbﬂeiﬁg% EE'EEléyékt to sulfur

aromatfcs rogenation catalysts and to a process for
Wépﬂé‘al?%r\"ﬁ’lepzh‘% ién ué?dalm)ﬁ@leo@%?wtﬂééwrb@ﬁ ghat

ha)%dao@éﬂﬁolﬁr FEONEQNREration. The invention also rel ates
to a novel Sypporl. Cofpos!y 9h.and JBLhod of (IBKL %or
such stippdr tal e
manufacturing a noble metal arcmatics hydrogenation catalyst
that has both a high aromatics hydrogenation activity and is
tolerant to sulfur poisons.

It is further desirable to have a process for the
hydrogenation of aromatics that are contained in a
hydrocarbon feedstock that alsc has a concentration of
sulfur.

Acceordingly, provided is a sulfur teolerant aromatics
hydrogenation catalyst, comprising:
from 1 to 30 wt % zirconia, from 0.01 to 5 wt % of a noble
metal selected from the group consisting of platinum,
palladium and a combination thereof, and from 60 to 99%

inorganic oxide selected from the group consisting of silica,
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conposition that may suitably be used as a support or
carrier for at |east one noble netal that is
incorporated therein so as to provide a final catalyst
n of the invention. The sul fur tol
g@%ﬁ@?lcsghydrogenatlon catalyst of 5 the In?g?@%mmwmn4w
conprises at | east one noble netal conponent
i ncorporated onto a catal yst support, which catal yst
support conprises zirconia and anot her inorganic oxide
CQTRANEDLanal L 11 S ACNERAN Y GXPACL S BU kIS B eskhb ! ed
int art that noble netal catalysts tend to be
senshetics hydseddnatipni svmilvgt apePriges hersfdremerilst

ofse&Q@t&{ If%maﬁﬂe el Mﬁlstgﬁ‘f? %ﬂ%}tlﬁt%&n NQL1i8a ik ana
used in the processi ng of feedstocks havin

s@gﬁP‘l‘“P%h%*Ftl%uFff?ﬁeoéoﬁ?‘érﬂ cghcirrd Hatere %%@éﬂ said
hydketfedredaps i @1cifed Uitdteke] Nesdorentandfactibg, nobl e
nmetal catalyst. The inventive aronatics h dro ation
catabysics ﬁoﬁé@%?“lu&ﬁ?‘ﬁ%"é’dlén‘% FoBPARVE G & E‘Ff ur
peiesonteayy fvbants edoupn tdresideangonet iszat¢an adfumdna and
hysq ecarhon,; F?edst ock containing a concentration of
suI ur as we as a concentration of aromatics thereby
al | owi Frrther phevigiedc s si myptbpdaohymkdbardswrpeadsiasek

hq,\gbpgl@ gaqhaﬁéy@ycgh?ﬁs%g .fur 20 concentration, or a
hydrocar bon feedstock that has not previously, or only

maPdryilBeed RiEFLUBaE@ERound and \ff] FROFFNICe Q6P | s
NGle1kBONN AMoiht 6€drdupt Yondilsth g el isev@élat hatmi B and
cat, gf’gst supﬁgrt used in the Ere aration_ of L_Lhe sul fur

t Gt t F2 S RPd? YRR PO TALAPYRY agglomerate
ceatrtidld esmphisne sway diowatd; t el caltimidoplsetance

h h
DEBRSEALR Lk IV 0 IR U OB A
t sluéraipte fognass o5 Ay droyersdt sopPeat-al yst is a mixture

of a ZAI&Q%BM&MQUQd%msgan)P y@@@ Qné)aﬁ.'n‘%earomatlcs
conponent, “wherei n the m xture has been cal ci ned.

H’ifsac‘éﬁdaﬂ%? bap frehet Pk CombriRtndiar RoRteNEaston
nehheuABim aCespairrbtlion wfowd@aﬂlh;% Swhétdint ehed attocess
aromatics hydrogenation st _.of the.invention that
o SRPH S0 PO eRe N SO M TR e o, SRS e
Cc aludt aelk mr)omatscsaﬁayarzgémnbummmmaunsl, arnidhan catalyst
i Xi e cif di
o SREBBLE | CmRaTRARe T eord L TBE €0 RECH L RaL AR
cé)t akyse fxwﬁpfsl Ses ezichcohitdiei nobke abahs $eicchedr brrge the

rt:ﬁsna&nstlgt%w %ﬁgt%ﬁﬁ:eﬁﬁlleﬂnﬁl Leass Qheinebidh
rreta conponent “in an anmount in the range of fromO0.01

t &hsraet giRndpéFert®, tas?Thd nereaeiit °xafAl sGhed from the

| RRBIBNESH D%k 85 CEHTRANERS, |aﬂuﬁlﬂnélrﬂ31dntsﬂtﬂcé—léﬁuﬁl@ﬂ@ﬁ eyl
i ercent. These wei

from 70 to 99 wei ght

Langedag & BRedtt O mayPRS if rerl BT goter 0 RRERaT tasion-

10The Thd alnyehtserppenbres yar epacesl kyonasind hyngogenation

Zi r%ggﬁ% t%%npggspdmgrgvg@ su'l rga”éfer%'cg v“&t %Hn}gérat%ve
orma m X he ziF Coni um

cmﬂrpegn@h:tar@domﬂmcgﬂﬂwdrmr@@lnat @naéch/stih@drntm arerqaess

used ife fﬁa%ﬂgtmtﬁgg' 991‘4 3 8r PALIG BeldtlokOPREL SRS a
the mxture. The 15 agglonerate particle I1s then dried

arfLEAF FHEGTEB2 kB dee dvaneiaRPiFar FREFES hat ajrovel

SWubgbte ddboYseids anhendaicdl ¥t matpROkhc®fsddpersul fur
tol erant aromati cs hydrogenation catal yst of the

i nventi on.
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The term "co-nulling" is used broadly in this 20

specification to nean that at |east the recited

starting materials are m xed together to forma

m xture of the individual conmponents of the i Xxtur

PRLMT4T 8? eferably a substantially uniform oFCT}Ugm%mn“”

honogeneous m xture of the individual conponents of

such mxture. This termis intended 25 to be broad

enough in scope to include the m xing of the starting
l.s SO el te.dhat gx It

pro ?tels‘:mrrﬁ i hg |y¥535gaab§1yg%§f ec?r?s g gr‘%&eg or carrier

f domedt i Istagtexte uddtle pegali thes by mrmraﬂeel khewmm 80

eéErHé'&%vEﬁEth&naﬁuE?tﬁd%‘E bl 18N BN S¢ 'ﬂ?a"eeﬂﬁx?&uttl%n

enconpass the m xin the starting rraterla S SO

as to Jhelsglivhi Wi'@lrént hromas 1 pe émkragfeya@@@spaﬁ@heﬁq pt

h%egﬁﬁl@e%&oangm@ﬁa@agea@fle*a%t nQn@QﬁleHerﬁeﬂ;ta@.d chithhent
formed particles, such as, spheroids ills or

t&BF@f%oraé_‘ﬁdl ﬁ*afecrsa CPF%‘@%H éPPE%trfué"?‘éﬁE FHraEgrel izupport

I @a&pfyseéoauﬁdo:a@g@aga&mrﬁr ghtbhﬁjéﬁfl& okycarpnpéndine It
0 S ed. lh the a inc I n

A RBLeTHT T BT oOaY iRy Eabliat] 1. i @i hyst Howae

pekkel i Ftadysextandi hg, b@ns@ntsume rng. s8The zgonegmru;mand.

CQRROLAL Sﬁgsé N4 he p%%g atL 0fo e h@gffaéaac'ai%ts are

support na I ovi m any sulta e source of
ZiPE ok iR tuﬁa@ :Lrs tEenpePIgSHILadt @f AieegehP ek 220299 Ubon

t Regpal cdat 'sQI‘flﬁ'f ctohgem YUk BaOmAGY hefraseaetne h?@f&tlz@a'a@ed
in alr or an oOxy contalnlng atnns her e.

z PFEshi tnteoRPsR eaiﬂ‘}e'fth 0ethngle Hlé’béél ’é%'iaéd GF‘FBH $ve The
giOMPENEBRS lasbmgldsf hgawkﬁmatmbh rédedyss) | k@5, exhibits
chl or.i des hydr x1desH and

car ates, acet
?3? 5P g?r% uﬁn’f”?p"é’&“ﬁ whel Al et 0f™®possi bl e
Slqlleaahhaa:lzlalttioml afimac bppoerddoh of dlscockhut drechiniibd & he

d I
ISR 08 8 AP £ A o
z iarepayicss fheatley (EAlorSm)torsble rhoseeedny|ofsal f at e
( &y SCpMe 2 M tocki hePI aC eébmgqu& %@@G@@M

amoni um zi rconyl carbonate ,
zicPESﬁ%r%’ﬁlPPat @ZP@?RE&?)@}D fee S glg%rt not
l(—l ﬁ&M@;r%kﬁL}Z) 3} ; oliyTRAL 81Y 2 IHe@ﬁnIﬂ’draﬂ:ebﬁtfd

ZI rcqn sphat e
(quwwm rc%’ i U Qtt SEhT o"?lir{ egf%%ﬂﬂ-’)y’ it is

zibed devedntdiaki clad e:a(cZiﬁstOfls)Ltppand wHeadc oni UM @xiegeration of

- (£5,02),, e BLELALT ad ié{fc%”h&} &dﬂ?ﬁ‘&%ﬁ Scdiaglyde

25

30

annonlunlzlrcony car onate an zirconyl acetate.
contributes in some way toward the sulfur tolerance

properties of the inwventive arcmatics hydrogenation catalyst.
The catalyst support component ¢f the sulfur teolerant
aromatics hydrogenation catalyst is a mixture cof a zirconium
compound and an inorganic oxide component, wherein the
mixture has been calcined. This catalyst support is combined
with at least one noble metal component to provide the sulfur
tolerant aromatics hydrogenation catalyst of the inventicn

that comprises at least one ncble metal component and a
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The inorganic oxide material used in the preparation

of 25 the catal yst support may be selected fromthe
group of inorganic oxides consisting of silica,

alum na, silica-alumna and any conbi nation Qf_two or
WOV of . The preferred inorganic materi EFTIEUC?ZOB@O“"”
conbi ned with the zirconium conpound to formthe

m xture that is to be 30 aggl onerated and calcined to
provi de the catal yst support is selected fromeither
sil.ica or alumpa r_a_conbi nation of th. . .
sicaglgf?ec(%n -¥Feat udrfe%o? 1 Oem‘luﬁvgérquo&r?%i §'¢nat ﬁ]égach
zior¢omi eompooRpoOUrtd mend spRelifior gemddmert det rrreesnbfur
aE%1&be¥adE8&Q%Qé§3% 590£éHéEiBHec£E£& Eecémpff%%stygkconia
conmponent s as_opposg to using a préciprtati on nmethod

t ¢10f df MERPURExtlrtdeoraBaeiqfcduPa hrid dRoVhEINt REE ¢RIt c at

0Xkd8t N nEBLe AerGd- BMhpdARGL! DStHRAANBInt in the range of
co-precipitation can be a nore econom cal approach to

prEPAr? iy Red URIANFsPEETRSor 85 Wit EGFERN N HeaRRftRer
WaRbt §gh 10 cRedd atbigbohenBma Rar bh@uHannt tie®mangit of Sfrom
beli eved that. the co-pulling of,the startin

cdpEer v20nh WarsRkT pdte PRAdISeRrEEY Sassr =9
chabedatn ahewtttrl weighherf shepsatlygtepari ng the

cat al y. i b speci. als .

o opet 115 ARy, RBbEL UK Blebfrdd By BB AL ng o

hydE egevian icomPechlapgt apfindgganhy emidgnratsy igheto thereby
CeobH! & imiGtQbe! NEhihakbhha S8t eké ali$ cBhi kM & ckpound and
mxture, it is preferred to add the zirconium conpound
by "REFAIHTC Qﬁlﬁ‘amlébt UiSo R AR § 3 Pﬁ%dilﬁ‘olfﬁ‘é‘ﬁ’r‘tg an
o&bd;em}mta&@ihghrﬁ&lbgthﬂtt&m@:ega& ofheampetdiey. @hefine
particles that ma e contained within an agueous
SPIPLTRS ARl B he 15pagi 11 CORCRTTnFPORUET tRebrovide a
Zicaé oimasinpaopelndhian {Hewiaobble ofpr ss20amdtheacatalyst

critj t..of- th t . ' t he
ISP SHORAE s frlr Bol i EBpaciRE BRdldeRRean
| Fagahy¥ined §be agvestpeovi de a mi xture having the
properties ehftutd 811 9hg#t ArMB8a thiRALt £ WAk desired
type of. a%gl oner at e parct}l cl e and havi ng such anounts
ofSPEFHEHATIRN 25° (P bRt td 1RARY gdisi E°oktefe Shaf BT %l
t fatet el Lakkei AbtbAGohOtRIMAe par ioL hexbase td¥ethé nal
desi,red, zi.rconi um content. and | nhorganic, oxi de confent.
| et PR Y RE S R U HPRE e T REGRLY &
prsopetantEsldly enipEgineot hadmdgensond atilkeuferofexheusi on
t tr r{kc . bej '
AP SR EBAALEAE, b i ERARS Bhipctdh 3 hddifiea
carabgstrapdppoetgh in scopeThe éochifd sdentitingeof st
CQRLAE ThMaRBPUM s Qb 2L GORI1 UM COMRRNRA BAKC R HABE 4 he
cal ci ned aggl onerate particle has a zirconi um content
[ rPrPH%r‘Faﬁ?gé‘aB%“‘? r%ipﬁ?}es@fm@?’gffﬂ eﬁ)‘éFB%?ﬂ O(rv\F?%‘?d into
Wl r tidier avpla@bic Py egnNbnPpeImn@hbasemoBxtrusion methods.
But, also, the term is intended to encompass the mixing of
the starting materials so as to yield a mixture that is
preferably substantially homogeneous and capable of being
agglomerated into formed particles, such as, spheroids, pills

or tablets, cylinders, irregular extrusions or merely loosely
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the total weight of the calcined particle and
cal cul ated assum ng the zirconiumis netal. The
co-mulled mxture is to 5 contain an anmount of

j.nar I oxide material such that the calci
g@gﬁo‘gﬁ@#é?e particle has an inorganic oxide ggﬂ@%@’?’ﬁ"”
the range of from70 to 99 wt.% w th the weight
percent being based on the total weight of the
cal cined particle. The type of inorganic oxide

the. 1 ep 0 I
sans Hedt3EeLl o Bra Bt LD Bk bkl 1ferihE, im0
f ithabe ceitidilpdt 1m:dm@osrt1 omcdfidihe ibwenot oiimigad tQ,
CaB1LIRACt: 2blie: £id,CRBLUMLONLEN of S CLdiiihlE and
cat ali/ support of "the i nvention.” Wién the catal yst
stppBtin®ont ai ns both silica and 15 alumna in

rel ative a7UBhfurs dohpbhidd JsBe MPldle F)@éﬂ)ﬂ’:&@.flon of the
silica-to-alumna is In the range of from1:10 to

1652821 He SERPATY H2Ys BB porTY 1084t br Ub AR AUHF e Pedntfifi °f
cmmtem;urramhhelsalcﬁmmttlbm thezamuat | rdheupangaeof
0 0]

LR RS, B e R ol g b et e o

\A@mghxyq:eer—centabe&mqg abra@ﬁwe@‘a t Free tzdtrabnisei glotpofnd.he

C%ﬁL{%ﬁaP%QPQéI ﬁ%ﬁ Eﬁ&&%‘h@t 890 LG L41L oF bR UM

is ne ort as a

sPEFERLE - éF&W#f@SnDFQFbQ%tﬁér ofcqjridater chiPaAdEO, 1

i ﬁghﬂgiﬂﬂas\/\hﬁﬂdtm&ﬂ@@%ﬂ zﬁ@&o@n&ﬁ spbsi A |e§5mples of
absence of al um na or on‘ﬁ% silica in conbination with

ZPPEDHYE SUmEaRR FLySPPEIhFORPOPRAS §ONnBY &S % ™t ED AT
cahteiiorgasithexeleeAmbliudd Rikhenpimamibr ide td{zeor an@az@)f

3 t.0 W, f | fro 0]
BT aVaRr o (BRE DS ot iR i it
p@pdem Higicngy BosWidsed Uetht(l‘Séd Qatoei ghtcoofy 1t h@rbonate
c up. d a oni um
CaL2bYEd,) 5 YPARIdn 8RS é%%d%%é%”‘ s} e oA 6000
mzktf gpeyl eitsrhd Zrﬁt(ﬁoieln) ag?@r@ﬁﬁlfht@eéé‘riﬁl 630 (CelipPh) 2) 7

a%mmémune&aﬁeb@yl alcegab@r Qintk, ) 2rBidIH.03 5§ ,aml@t:on@l
or an extrudate It is referredfor th
it

aé’BPaWéartaet ézﬁgﬁf’% B 615%0%%5556%&%%8? e‘ftrﬁ?df)q s

f aipechiyn sl DgatenqBns X [ UShd N ieansud xiaxt (Zwb,Ng The
theoeonmy Led M XUt e, o et sy, JOL AN, extrudals S
pgrﬁ e coprising PRt nil Fet mdkeare™ A aryitig
stcepbomat cadvdnt ageoys| yecdimtesed for rermvi ng certain
quant i ter v : i :

w th i e S e e patee p Rt udqiE il SiepHfpgon of
agr oRErHYE t pArRRAEICe MAR YPH S BRERMA tie@Mat PargF °¥Ri ¢&bl e

t eapesatiy @xhQés rc%tﬁeyseﬁlgewegﬁlﬂ& wat ghi @, “ehatdles,
but , IéPreferabl , the drying ggerature will be |nthe

r Ehieies aF‘PoﬁP%kﬁﬂ&'tbl?Bt@‘t 6’f2‘3 ©F FRECtTRRFSREr i TeF f or

dioy b Bgr e iagghaney aheepiaarﬂ itel Be | Somdiyied Wi itaDlkRet | Me

perrgdmnu%c%g%ar‘ynég %ow for the gg red anpunt of
Getion' Ry ne volat? cont'eh R aggl oner at e

151gpa®rttenatesl pnad cnalt:mnedhe:oc&lrovm |t@|e steplyst suppcHteis
drsedo0ly Wadk! oft AQULOMELALE BRI Col Sa CRUBLAGLL I of

resence of an oxygen contalnlng suc
alet at a tenperature and for a tine perlod that is
sui table for
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achi eving the desired degree of calcination to provide
a 20 calcined particle that is suitable for use as the
catal yst support of the sulfur tolerant aromatics

dr oge ion catalyst. Generally, the cal ci '
%@3@%&%% is in the range of from450 C (832&@?&08{]""”
850 C (1562 F). The preferred cal cination tenperature
is in the range of from550 25 C (1022 F) to 750 C
(1382 F). To prepare an internediate catalyst
composi L1 o, ERaled $cbeube SBREHRALIY AT DAL ene
cal ci ne rh provide the fi nal’ cat al yst
ccmpgsmiunowompomm amdvelm idgwrganicd exdteomatardblleanettal be
C%@Bﬂfmd S ERLOTRAr Al edbe the t%' Sbrﬁk?&]e%‘@fs as

particle (catalyst support). The noble netal
n@@P@S‘h‘%ttéI Uébﬂ%@@ﬁﬁchﬁgﬁ%%em%@t@dtﬁ%?ﬁﬂt ReMg¥oifs of

ofzipebhfa MRLAkScHRNS 1 861 dHhiQf oRl&d | NuE aadl JFakbagh Uiing
The at | east one nohle netal conponent can be

depSEFEEPIoFOrRCHTFITF At EP FH8nPe th&E &t AFRATLERp Rz Cach
b)toUﬁté]garﬁ.ﬁ’n}g ohe tdutasyit ahipporeaneorebvaes hadseknomwn to
Skl| in art _for _inc r ating n

mst aFln?‘lt S a ca C{]%P l}bffartlc? Lp(t):lileorarer% g beelulseved

rthanpttagrmt—muhlm kddtie atlacmpmrcameonenetm@lblee hetrgking
HQTBRNAR ] BhGpdAe EQt?A §EHRPQfikn Bl oc R Greps o

t hese net S, erred to i ncorporate t

n@ﬁ?éam%lthéoﬁ?)'%ﬂié’ﬁ{c ﬁ‘PﬁR?rttheC@airdIb%?S st pdet 51@1%%*?91

t Beopeldiddnewnthd1Ghidi8Rt c JVRL-BRE SarBiaR96s iR ogenation

i npregnation solution of the noble netal solution 10

cORPRTESS °F RB&tLIYEREHPOsabl e salt of platinumor of
pal | aditiheotoofullGhng §f altenginathgabtagidl® of the

di_ssol ved .i n,wat er 0 ossSi bl e Iat L nu

g ik S AP R E R e S e A
ofof ehl éur@pIuat soiurigoi @nd mnhumr@ﬂgenocplcaetlldﬁam@terlal
br, I I 5 t
RRrBaL A heCephl be B BlidbTelbelfd CRLOLLAR cRLPUA B
diceREBF 1] Wléhhﬁ' t%éﬂaﬁ?% FLraE Fnumiridedikan SPEle ic

t%&a@ﬁif—&%at bHalR amgc&eltlﬁnaa&v%&ﬁmdphatﬁw%mmn is
nitrate. | es of gossnble | adium salts that m
p

bé‘oﬁs@oc’ﬁ’félca ATRFELpaF | Ef GV BN BuNngEe gfolution and the
chhot geld @dme aﬁatré,rlao ﬂiﬂdl&dbur‘ﬂcﬁdbllﬁédi dﬁqgemabkaﬂi am

n| t rate: cpal I um sgl fate; d| a aIclI]adl
nner’ rov.l nr avhn pro ertles
roxi de: te r amm né pa drom'e e “an

t @tegaamﬂ e rpédbiraidiou i Iz)armltcnaale deﬁhee@rmr péd
p'ﬁ&h@&fﬁ?a&% Qm%l%”gn&%alﬁ%u%&?%%ﬂgs f&r 245 Eot flim

t he I npregnati on sol uti1 on ar e, respec |vey
t SPBAMH FEdplERIIARIC] PFide mREcELTS TAAE the CAARMReR

palghaghebdtle! paPiid1dt Bas the £ikhE AMYBL HHrebLe ff@ht
i ncaorporated into the catal ﬁSt support shoul d be such

a§“?o”b‘?"&ﬁn&8 PR CAAF oGt dfyit REGTFOERYiTT SRet R
I mueDéd ol dtaye Mg aaRebbsogiritaks contephstdhathaitSik nsd:hﬁble
range of fr qr each

fromo0.0Q
noBr R M Here oSt SHE ook L Ber TP fdsah s
t Iqielte@taid weilgitedf-ot heefd makatatrddy shrcompodit eon and
C%la‘ﬁgh%te%upport) .

The co-mulled mixture is to contain an amount of

zirconium compound such that the calcined agglomerate
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as elenental nmetal. The preferred noble netal content
for each noble netal conponent is in the range of
fromOlvvt %to 4 w.% and, nost preferred, fromO0.?2

3 W‘nletheflnal catal yst co osition4
Wr?yz ?ﬁ‘éwaﬂe ei ther a plati num nobl e net al COE:BWQWWW 2

a palladiumnetal 5 conponent or both a platinumand a
pal | adi um nobl e netal conponent, it should be
recogni zed that the use of a conbi nati on of the t wo

noh I %ﬁs conltrag ngdmicpo 1 sunf r tolera 30
alpormfl cs yd?ogengtnl of Eat §I"ys% provT o°e SRR e &8
amelabt qeregdt 0gendt i omitac thei tvgu,gle:s peccatt pewhegnbds®d on

f_.h
fgizlgg taaLly%% B %Sfe@hla” ﬂc%éézfﬂ{k}gcu%le YU QCALRPL oo

S|gn| I cant concentratlons,
agsevRpH ddtet @lmnarugnsts cmvposi Thome-mohied minguem|ip to

oR8noLid e akb&ht bk BorRiAl. o LS 'maltEri§l Rrehetrad the
for the final catal yst conposition of the invention to

cGApFigd B‘@ﬁﬁo%eﬁﬂtﬁt PREFACES EBATThERCT PR @ OFAfE aeinhert
CQRPOREMangknot herdar ebets ed & na,l ﬁahatyéltwelght percent
(o ositio r at a .
PR S e obl e Tarel svanEna i Babt e Rt i o
10: 1, Preefrgpabdf,irforganic xtide Sndterdad, usmstin the

ok ?§€a€’4%gn%f e cach sk Supblpt S L 3

t ®apéprnance pmperrécncem g té»ecéssalf\maéﬁlm%t Vasirgpp L gion of

t i&%eiﬁwnugﬁn%ﬁi iy, cslhem@;axt Nghd %rm@eﬁim Pcom:!;ll)t be
in the range of fromabout 75 Cto C. The tine

p&FBH $bECdr Pt FarRey shi¥erear ' té‘ﬁt éﬂ‘wtlon
CONPOSHRIrORhe ScAB yS Yl gm&tzéoﬁﬁmsp%tmogm@as&ﬁ y

o.provide for the desire t of tion in the
SE0FH S0 RELRT o APPEP T GUPBOt B PBAM [RePRELS 4i%
caualigfs-ttoc—aﬂrpm&m iienipriler rhogetst dabai hattG ae. 10:1, the

d t t
tQI shBFﬁEJn%@ %Lec5ﬁg%3%y§ zf%gyggﬁh é eh?hgas the

Cln resence Ol an oxygen-con
fle@ezdentsueh bke aaurounsonatth& rémrca?t dremahd for 2@ wh.rfe

Perbedrdql ESomuil kabh e fi0r, aSB‘é e\&lofég bherdesh {€0erom 2

degree of Caicination to row he final catal yst
c&ﬁpbgl“tti (%n‘"’(-%%l e vebpkly é’ﬁ’lr C%P‘br%%“@sbﬁw <9§‘eﬁ‘é‘f i Gral

ca:tealgmstdf teeneddiyr §lporal ehdaddienlat @ipesahifie dhe
t he range of from250 C (482 F) to 550 C (1022 F).
Tﬁérﬁ?’élfuérf 8d™tdt i nati on tenperature is in the range

of frome2B8BhO0s G tFhat @ 520i08-4HBB3uk)na molar ratio of
greater than 10:1, including when the support has a
substantial absence of alumina or only silica in combination
with zirconia, the catalyst suppert is to have a zirconium
content, as the element, in the amount in the range of from 3
to 30 wt.%, preferably, from 5 to 25 wt.%, and, most
preferably, from 7 to 20 wt.$ with the weight percent being
based on the total weight of the catalyst support and
calculated assuming the zirconium is metal.

As earlier mentioned, the co-mulled mixture is formed

into an agglomerate particle, such as, for example, a

10
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The final catal yst conposition of the invention 5
generally has a surface area in the range of from 200
n2/gmto 600 n2/gm as determ ned by the BET net hod

' N2. The aforenmentioned recited ran
gﬁ#@%@%?ea is applicable to the final cat a?’?g&ggoolﬁgﬁ‘m
conposition that contains either silica in conbination
with the zirconia or silica and 10 alum na in

conbination with the zirconi a. For a final
t
CRARSa S AR ki, WP RoPLER Rl MO e T 4o

t Ipeef etrrad \feranime rawlsmeltattem garthwlantlabe ratsihaprefl
S'p'a'rE?cié)ac'hH@ ha fo%mkeg &Eeusr :’&89 o) eF(QPﬁélo]nomLQnélQ:o]n

t he surface 15 area o fll na catal yst conposition

i €Xtrpdyhéngl coinline phfigeEcof O fYRreRBoi vy g vt BORte

NPagit c 1y %foaga.bé%g fhem 331724 M 4t2ra20n rﬁ?x/ygm; 3¢h may
m)st'merefera , from400 n2/gmto 500 nR/g For a

f PRYPI RS LY %"oﬁ’ﬁ&gl F?‘bﬁef“ﬁgfn%é‘serﬁﬁéﬁa‘i‘@d’t&&ﬁﬁ %0
awaatal ystvosHppDEd tlmaw e dnslhii@n-wti®hah ummagqmbraérate

rati ce ng 10:1 clud he s ort has a
B Pusrre i et o O HSeR0dNGR, bAS. SHEPAGY 20
s iCIOhdact;qﬂ @bnbnn astulmabm tdempergoumen, fotrheemmfnacexcmsea

aEQ? dd %fl ??%% y%g Qggﬁﬁé‘%%Eanb?% 5%8 lrirgyﬂﬁg”%%eré%re

he range o
pﬁéﬁér%uy: th?orfﬁrwooﬁeﬁm taéouso75nﬁ¢ ¥R Zéﬁd°0 ngpe time

PRk es@ bt df: H&]{{Qﬂﬂetrﬁtéo&ﬂ@/c@m is any stb€able
e f| na

pore vol une o catal yst conpaosition as
détl@?rﬁerfe‘&dbi}e%%"rsr?ﬁysf%r%‘é’rvddﬁef%r%?%ﬂ?%ﬁ%ﬁ‘eta?"unt of
n&teaedoicﬁgynl sn@efaﬂﬁahlg dd’:htbhe cﬁﬁl’t@% 8fgIdnirae 7

amto . t he nedi an pore di aneter of
& Fqll% S gatl%fytgci Sn% ]scflﬁagﬁo?s ¥ the range of from
50 angBte drged Ar tumd25ed arpgsbmenste Pheticlmliscabbdystd in
C%E"ﬁféée%eoéfti}me o&gggﬂ‘téo%@aiﬁuggfrfﬁh‘i&' asfchl usefl, iR 4

processes for the ogenat1 on ar omat
hy@rpesriaes andnkpr e‘ls‘aeféﬁ &lejryodj ghets lésé‘ﬂﬂabflér fehe

deah 08Pt @bk 0fle Dfredl Q8RLdL STC eali@irﬁltmen hy S ReRE 8O
feedst ocks that_ al so contain si

f
cGACEMThERSRLCH toalf 7 sulhgRd fc&néls‘éfa% H&espatast
f eappasﬂs off thb&sumentbmditl arérhba;tlctshnyci:tdwnaeaézal yst
ition LS I nS|t|\1e %mn 0|son|n9nthan

Dol SeRBt A yéa ?ysatlcm‘? 1 SOMPEFe T8 ante ©
peflange soft Haopr 6Tk SEi MRE2DFF Armmdtdcy- d@ﬁﬁal °fid ngThe

h¥Q59&f¥éa3%aﬁ@fﬁ&%f%%kéeéﬂgyétﬂége&§“¥h Qﬁgrkange of from 550
°C (1022 °F) to 750 °C (1382 °F).

To prepare an intermediate catalyst composition that is
to be subsequently dried or calcined, or both, to provide the
final catalyst composition of the invention, at least one
noble metal component is incorporated into the calcined
particle (catalyst support). The noble metal of the noble
metal component may be selected from the group of noble
metals consisting of platinum and palladium. The at least one

noble metal component can be deposited or incorporated upon

11



hydrotreated or that have been minimally hydrotreated

to 10 reduce their sulfur content. Thus, while

the final catal yst conmposition my be enployed in the

Q%gr‘eénatlon of a wide variety of feedstocks
ty of applications, one partlcular

desirable application is in the processing of a

hydr ocarbon 15 feedstock that contains both a

concentration of aromatics and a concentration of

sul fur, 0 Iated P carbon .f-eedst ock

o PP h TN PP HGRi s ABH! Horyredr a1 2, SoR0s m

ca&phbdﬁrh@ohydtmxxhdsenskimmﬂdngnbchd|aﬁg fenpecarpeest ialy a

CrPBEE e PAES M e o Pef O R &y RSP e SN
aea appresiarace metibedafro am:orpﬂmt%@m pepkemserat ur es

5 ofcohsgn&{tstlhlcbame fcgggﬁ.&c kupB¥ 2Pl £, Ohnd e chekknery
streanms intended to be 1ncluded within the meani ng of

t Fetbedn féf TRarSPIrEed | TutecerPehto eI 2048 4EkiD5
f@@ﬁlﬁbm{t imebuﬂ@ shtal gt suppodt Sidihbatiee fuealiSknown
int refersPéed boi li ng range, such as

kéPS%%%eet e “??ﬁel“‘e ht diesel oil, heating oil, and
heavy meeimbregxhatmdsbhetmxaokemaiwbléImm se et cas

0 SIS, ¥ bepbdinrponld susncudseeiache o
f @ééé@@@wfoprt P b%\‘ﬂeﬁﬁl‘@mumnéhﬁld@lé@@m rfespohersy yin

OhdatEF aCéﬂa%ElQ@%ﬁ%o@s?@ié 'ﬂiQtEﬁuﬂQ%atﬂB@ttﬁét @@She Iuked
part overl aps the lubricating base oil boiling range.

TRECLBIR dReoPLEHE e FPIRAYNIFealy GHIOrOPFAisn 2Ry be

a ahghiurdrenl6ayyL AAGHEE) Qk&i'bnﬁbh.aldﬁ{lcV adidf @oathfum
vacuu c residue . fraction

distillat f
15 4 BEAP L 5 R B bROr I GT b | TSRRER: g P
(Mdlchﬂ$mbdmabbnﬁg diamger tde ;s ke hi vasliwni gagl aiilnuing _
9%@8&%'% %gm%%qf'a_gJ.ggé?Za d) tggr a@n%&e éﬂa‘lt%fn@n(]:f))” or
tsS use N I nventive pProcess, refinery
h@awatm Expppiepeinags Hiecls oééls@@dmbyakmmat may be

hydegc! ackiqad A0 %48 WaXhh borBolng$ cafveefﬂ&%emna@l@%m
catal yti c dewaxi ng, process steps so as_to provide

20 ppaaaé?l%wlﬁ@rmq é’&%lﬁql"c“hé‘la’é%tﬁ'eé“ab}%‘ib’é%“l ﬁ@éfafc?r
f @ﬁlaﬁaﬂléifﬁﬁlc.aallﬁl@ Hyagex0dd; téBeainmniemat pﬁmamm&:esmmyae
i ncl.ude roce e.reril ner ea
t Bagc P R he e e RuR oG e She ngr ks Zag gprat inun
sKepso&nﬂﬂmn&spb@&hdmumac@mpqynandoﬂemamhngtMH ifmpeegnation
prsgiﬁéf'ér{‘%r%f, FOS S LHLORLY | %Qgﬁmﬁde § J@r?(l@ﬂtnltrate
u ting

ndaergone prior reatrre etre
25 and tetraammine palladlum(II) nitrate.

§Tng2007/071429

The amecunt of noble metal incorporated into the catalyst
support should be such as to provide the final catalyst
composition of the invention having & noble metal content
that is in the range ¢of from 0.01 wt.% to 5 wt.% for each of

30 the noble metals with the weight percent being based on the
total weight of the final catalyst composition and calculated

as elemental metal. The preferred noble metal content for
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15 refinery heavy oil fraction, it is preferred to use
the final catalyst conposition of the invention as a
catal yst for hydrofinishing a |ubricating base oi
feedst ock having a boiling range of from 350 g g62 F
W82§§61489?1076 F) and which is a refinery hed ;/U%q{m
fraction having been 20 hydrotreated and dewaxed.

The sul fur concentration of the hydrocarbon feedstock
can be a high concentration, for instance, being in

th an u rdly t bout. 0.5 weight percent of. the,
e h B S RERLE dorkBnBBOs 3n N ibeP St SEo Bl o
suof drwtartd Bheé, 2%sttopatfewicgiat foém the hy d? otakbon

f eedstpck usi.\. S y o ) .
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i @véh@'F?\FémpFleéé%sﬂeﬁéé aoERANElE ebric ®aftadiwh mefat he

I 2B88oMnt 02Mbdth RPAWat OnvkORBAPR M 11 aBYm 1BY1® metal
typically, the sulfur concentration is in the range of

yp , :

f COMPILES phnittds80 PifitRniafd, thadsthe Wi &l §, from
2Q@oppmati®nl0d PMWwol hoble waderst@edatihed irh€he sulfur
r%f rences herejn E)ho t he sq:I.fur cont ent of the,

hy G 8E A b S CFakt{st S¥R: A7 H AP hoT e WSSt dE T ASE are
nenirahted fagomdtices hgfrogenatdost a¢tliatiey, sésmariwloy when
hydrodesulfolr i 2eeh i §hi Ll RS PRI L ROk AR EDER ks
compounds "t hat contain a sul fur-at onrand I ch

gEaEiag |SidnpElernt GuganDSIINCEPtEIMPOEndas @Fpared to

erdaedi PR oRbot 16 IV 8644 44811 BHOSESS ohRVEE W8 bLRRe® nobie
hydr ogenati oh renoval aromati cs conpounds that are

(0]

i MeERE- WftSoc it bich PFEERSTSE KOF ntit féPat o°#HradvFle or
yicehﬁo@iulrdﬁduettﬁw\i&:ﬂgnaidrﬁ&uce@knmrar,@eawatai ?uaeinm
aromati cs as .co req.to the conce r | ONn .
SFORROIST BRarR A abs depoR She ok h [k dlegpeq rinal
dearehntti zatposi pircocesbe wdighhydatoicaplioal éneedsiock 10

' je a Qnat i CS. e i QneziLn thear qf
P QEL G oRt ALATR b §ouP RRCC PRI ol £y i of 890t '
b&sedevrbivhe fron al : 2wEpghtl.ofenghendfidipgeberiy, from 1:1

f eedst pck, including the aromatics and sul fur

conmponents thereof. The npre ap[géfi cabl e hydrqcarbon
f eedst &k R ERETHEL S HALRIMS aF PBP IS PR thel &R gRE BIY
ofsufit @l e? tehpdedturd0 fok . Pomcaitly dsdssapptércall eoldtides

DYoocar bon cleedslioek AL UL LSS SORSSRLE SN b8 X ¥
range of freom about 75 °C to 250 °C. The time period for
drying the intermediate catalyst composition is any suitable
time period necessary to provide for the desired amount of
reduction in the volatile ccontent and to provide a dried
intermediate catalyst composition prior to its calcination.

The dried intermediate catalyst composition is calcined
in the presence of an oxygen-containing fluid, such as air,
at a temperature and for a time period that is suitable for
achieving the desired degree of calcination to provide the
final catalyst composition (sulfur tolerant aromatics

hydrogenation catalyst). Generally, the calcination
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The final catalyst conposition of the invention may be
enpl oyed as a part of any suitable reactor systemthat
20 provides contacting the catalyst thereof with the
hydr ocar bon feedstock under suitable dearomatization
WH4EP? cs hydrogenation conditions that nBGTiURROYEA42
the presence of hydrogen and an el evated pressure and
tenperature. One preferred reactor systemis that
vvhi ch includes a bed of the 25 fi naI cat al yst

osition contained t hi tog.ve eL [ d
CRERSE drue, P R e e e RE S e R g L' BB e
nazmze °F or Thentpredect ¢l dahelhmmaehmra‘t@edsimdm itheo
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of the aromatics contained in the hydrocarbon
f eedst ock, but desirably, not nore than 60 nol ar
percent. It is preferred for the product to contain an
f aromatics that is not nore than 50 [
§EP Sﬁ%‘@? the aromatics contained in the 5 pgghﬁmmwvnmw
hydr ocar bon feedstock, and, nost preferred, not nore
than 20 nol ar percent. When the inventive
process is dearonatizing a refinery distillate stream
[ an fee ocC actio r u
eﬁgbé y |n ?ﬁe ﬁ%ﬁgeg§ @ EET%LBB 1 h£1%§%?§1%§% she
1@@abama%xb¢t@0ps¢§ arpmetxnsﬂabytaxmanZQYQQWC4KPQG psi )

t%egg E%Hks % §§ éE%d)coﬁ{§&n @9%91§H§§H§r@Qﬁé@ng}ﬁgg%ég)of

to 60 b
déad Hﬁtl%ﬂﬁﬁﬁén @fe @fhybﬁ(ﬁﬂ§ﬁbéh feadgisedchf thRgeinvention

reacthoh drenperat ttra%aﬂysmo@rﬁogh@lm%omwcgrénsulve to
feedstock is 15 contacted with the final cataly

cMPOLT tRYFOPLNY rF*iaﬁeoF‘&%é’OBﬁef‘Feoﬁﬂllfét@B(SHT IES‘li 0
(355611161116 GtﬁﬁeE)ancepr;m‘mﬁabl tyne lfpﬁrﬁﬁ?é.'ﬁﬂ]gCo(E3§)ﬂmE)tlb§) 325 C
61/ F nnst r.o 75 C (347 F) to
366 E?% gyd QO%%F ﬂh chayﬁe &f8Rar bon
f éydsbvordaties 89 tdhw gedetkeearmglnsmlufohmmteteete@ma
|Q%gﬂgéwgmﬂyogg§ﬁn;%ogfgggalIy such as to provide a
[iqurid hoUr Ty space vel ocit HSV) in the range of
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rati o of the rate at which the hydrocarbon 25
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[ memtam arppme&&ﬂdfh ¥ol iHT'&:hEef)rcb'tEéHs:.dngJﬂ%d hlwrbdsacbon
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WAeEHE TR EDaF ot Ao Bee CobR L aR o FhanaCics and
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and, npst era
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I neﬁsngwxﬁaﬁmeeusfxmtemhedrgajmegemcgpﬂedchatgﬁn Bheateartiog
bes 8 eh%meeﬁna@gﬁl hgm&%ar{%/ 0B {200 S&'Téﬁql)atgo 1781
10,000 SCH'B nor e pre erabl rom17
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Another contemplated hydrocarbon feedstock of the
invention includes a refinery heavy oil fraction having a
boiling range that at least in part overlaps the lubricating

base o0il boiling range. The source of the refinery heavy oil
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Exanple | 15The descriptions in this Exanple |
illustrate the preparation of the inventive catal yst
and conparison catalysts. 1. Preparation of

ng({‘)gﬁ]td’&agl lica SUppOI‘t A zirconia-silica S¥89%5M7/071429

of 14% zirconia and 2086% silica wdas
prepared as follows. A precipitated silica such as
Si pernat 50, 5.07 kg (LO = 10.8%, is mxed with a
zi rconi um source such as Bacote 20 (ammoni um zirconi um

Qefal%ne’ma 0}{%25( Q%lF a%\gy gg(]&ai% gakgoﬂf distid 'fer@m

vvater Is”a |02 anount
edheal vagaun M%*dflatthendw atmagmomb@rlsu esigile AsaqEiado

9%%%a£@é’d 3)ys Qh@%%‘gﬁge@{c dis0i P cth WE% dfrxldgaéiﬁ The

The m xture about 35 m nutes and extruded th rou%
ab&Fél'b%IrIa@H§ of FWKE H%%‘F%@aéh‘ab]e igngese A lyTRECT Z14Vq °C

I ns5ap *PNtexXé¢FaScom t4s Srtl PRiot Scdikkedsdorint ahgl ve
ext ruded BOgeI lets are dried at 140 ﬁ g)fc f.or g)urs
andVERER ¢ AFRFRRY atthe'?ﬁ%fld‘eegych?%‘fy »i CLigh, F‘%% ©

ampeaces&Ml by known hydrocracking and dewaxing, e.g. solvent
dewaxing and catalytic dewaxing, process steps so as to
provide a product having various of the desired properties
for a lubricating base o0il. The inventive process may include
the processing of the refinery heavy oil fraction that has
already been treated by process steps such as hydrocracking
and dewaxing or the processing of the refinery heavy o©il that
has not undergone prior treatment. In the treating of the
refinery heavy oil fraction, it is preferred tc use the final
catalyst composition of the invention as a catalyst for
hydrofinishing a lubricating base o0il feedstock having a
boiling range of from 350 °C (662 °F) to 580 °C (1076 °F) and
which is a refinery heavy o0il fraction having been
hydrotreated and dewaxed.

The sulfur concentration of the hydrocarbon feedstock
can be a high concentration, for instance, being in the range
upwardly to about 0.5 weight percent of the hydrocarbon
feedstock based on the weight of elemental sulfur and the
total weight of the hydrocarbon feedstock inclusive of the
sulfur compounds. Typically, however, the hydrocarbon
feedstock of the inventive process has a sulfur concentration
in the range of from 10 ppmw to 1000 ppmw . But, more
typically, the sulfur concentration is in the range of from
15 pprw to 500 ppmw, and, most typically, from 20 ppmw to 100
ppmw. It is understood that the references herein to the
sulfur content of the hydrocarbon feedstock are to those

compounds that are normally found in refinery distillate
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n2/g, Hg PV = 0.98 cc/g, MPD(vol) = 175 Angstrons 2.
Preparation of zirconia-silica-alum na support A
zirconia-silica-alumna support consisting of 7%

ﬂﬂ %%g_wgg’ 40% silica and 53% al um na was pr e@g:?_ﬁgzﬁ%mmg

A silica-al unina powder (consisting
nom nally 55% al um na and 45%silica), 3.08 kg (LO =
18.8%, is 5mixed with a zirconium source such as
zi rconi um acet ate solution, 1.07 kg, (12.55% Zr) and

3. f d| In a T u
mﬂql {(&Ff%‘ e\r%l%%u relszrégn en a%)%t J?C()Jimé% ttsh%ug%g
cdmeeuc@l g:&ommpecﬂs*r gihgtofonted ndessulehrs hhpe anddwhigle.

Th;%n@m q@c@&&é %r%;a%guﬂ&&r bsgpa; ngk40 deg C for 2

hours and then cal cined at 538 C for 2 hours.
Sur f acenarERodingIt g/ fhe H@VPVHV%) Fg@Geééljgf‘VOWBFv‘H}e)

= nkRr H5EsdHiORB rénovieBar Atdrdt 105 L¥Mdoands |t akdMMane
uY%ort 15A boria-silica alumna support consi stin

TBYR TS 4SCAA S, 41| PR BT aPTin 1 AngsPr ouct

prapangth asduokd ovmiceAt 8aticeaodl ardra ipewalercompared to

( Si.Sti .nom 55% aI u 45% si_l
T
suahsash tmrdearam@zﬁao@ Igﬂcamﬁs( 1me4@y§9@mr)b0®0ﬁﬁe®s tock

MyalyCline c&‘)'aHtéPcSha‘%flcQ'Eédc%n%?hgléril 1%51: %4 th? ﬂro\‘n 1

m X “basi s 54 grams and 3.0 kg of dist ed vva er
adtfed. tTHY MitxEarweitits thaww%mmt bi?‘(%ﬁ masgeedn aFﬁ’c?

t R a@Xhid e d ok i 1l G o€ @dn0 Bty doRl, | Eﬁél&iflnt;hﬁhe
desi red shape and size. The extruded pellets are

atPTPAB Heyy a“éss‘e:lffltfr COMRRRATYE SaﬁBe’E?fbfn &8F T aBPlBQf‘z’Ple
de@dEOE@fbdh heuwtocsuafrazﬁaa;;a:rseaomék&&aﬂ%@ idHgnP¥he range

7f6§rCC/zg wtlvg[{ Oilf) wt Q,O dlgsmgg{rsa4llg£§f)ear %&1' on of
si?5 RSB TH A sUppor't * *A FTi 03 al T na sup’por

canslirstamegproffed@96gikl pcamainidsE¢dhcentration is from 3 wt.3%
to 20 wt.%.

The final catalyst composition of the invention may be
employved as a part of any suitable reactor system that
provides contacting the catalyst thereof with the hydrocarbon
feedstock under suitable dearomatization or aromatics
hydrogenation conditions that may include the presence of
hydrogen and an elevated pressure and temperature. One
preferred reactor system 1s that which includes a bed cf the
final catalyst composition contained within a reactor vessel
equipped with a reactor feed inlet means, such as a feed
nozzle, for introducing the hydrocarbon feedsteck into the
reactor vessel, and a reactor effluent outlet means, such as
an effluent outlet nozzle, for withdrawing the reactor
effluent or the product having a reduced aromatics
concentration from the reactor vessel.

It is a significant aspect of the inventive process that

it provides for the dearomatization of an aromatics-
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30 alum na was prepared as follows. A silica-alumna
powder (consisting of nomnally 55% al um na and 45%
silica) 3.0 kg (LO = 18. 8@@ is mxedin a muller

and a solutlon of nltrlc acid (1.25 wt% of th
Wé’s%“% 8 grans and 3.3 kg of distilled vvatpg;r%s 070 7Aez9
added. The m xture is mulled for about 30 m nutes and
then extruded through a die to give pellets of the
desired shape and size The extruded pellets are dried

at Qu h 5cal ci.ned at 594 de
Qi‘gh‘%h%é’d ace£§1er""'<;‘5‘<'|21]C Sk E‘?atmff’m% #éesp% =0, 992"

ccmgcenﬁﬁxnﬂoh)oﬁ iﬁlﬁAngBYrqnn;aEtlﬁbeﬂmaraydxncambOPt/Pd

Ca | f

R L BT e T T R

pMithotle \GuliuNHAGIS rand QW@tﬂphalpydr@lgeﬁ@t@qua:ﬁtﬁbY%@f

tatal i Padr Vel HEE afe140Rg & RfroliBet SUHARORES J h_—leauced
solution is inpregnated onto the support and ng?In a

c13BEBALLGhICANABREHATL08 fAF COMPRESE hirtdy T AF t is
drdo&deﬂtra]t4®ndeg #hd ayddoddrpoandeddaalcri Nk w1286 C

for.2 h he fi |
CRPARYRt opar T aapaf o, Br¥husy Earfidp e

Swppantaggkofnﬁégpng a tolerance to sulfur poisoning as

compared to many of the prior art catalysts, thus, allowing
for the processing of feedstocks having higher than normal
sulfur concentrations or allowing for less severe
hydrotreating of the feedstocks prior to dearomatization
thereof.

The amount of dearomatization provided by the inventive
process generally exceeds 20 molar percent of the aromatics
contained in the hydrocarbon feedstcck. But, it is desirable
for the inventive process to provide a molar percent
dearomatization of the hydrocarbon feedstock that exceeds 40
molar percent. It is preferred for the inventive process to
provide for a dearomatization of more than 50 mclar percent,
and, most preferred, more than 80 molar percent. The term
molar percent dearomatization is used herein to mean the
fraction cf the moles of aromatics contained in the
hydrocarbon feedstock that are saturated by the inventive
process divided by the total mcles of aromatics contained in
the hydrocarbon feedstock. The molar percent dearomatization
may be calculated by dividing the difference in the total
moles of aromatics in the hydreccarkbon feedstock and in the
product by the total moles of aromatics in the hydrocarbon
feedstock. Thus, the product of the inventive process will
have a reduced aromatics concentration such that it contains

an amount of arcmatics that is not more than 80 molar percent
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of the aromatics contained in the hydrocarbon feedstock, but
desirably, not more than 60 molar percent. It is preferred
for the product to contain an amount of arcmatics that is5 not
more than 50 molar percent cf the aromatics contained in the
hydrocarbon feedstock, and, most preferred, not more than 20
molar percent.

When the inventive process is dearomatizing a refinery
distillate stream as its hydrocarben feedstock, the reaction
pressure is generally in the range of from 10 bar (145 psi)
to 100 bar (1470 psi), preferably from 20 bar (290 psi) tc 70
bar (1028 psi), and, more preferably, from 30 bar (435 psi)
to 60 bar (870 psi).

For the dearomatization of a hydrocarbon feedstock, the
reaction temperature at which the hydrccarbon feedstock is
contacted with the final catalyst composition is in the range
of from 125 °C (247 °F) to 350 °C (662 °F), preferably, from
150 °C (302 °F) to 325 °C (617 °F), and, most preferably, from
175 °C (347 °F) to 300 °C (572 °F).

The flow rate at which the hydrocarbon feedstock is
charged to the reaction zone of the inventive process is
generally such as to provide a liquid hourly space velocity
(LHSV) in the range of from 0.01 hr™! to 10 hr'. The term
“liquid hourly space velocity”, as used herein, means the
numerical ratio of the rate at which the hydrocarbon
feedstock is charged to the reaction zone of the inventive
process in volume per hour divided by the volume of catalyst
contained in the reaction zone to which the hydrocarbon
feedstock is charged. The preferred LHSV is in the range of
from 0.05 hr™* to 6 hr™', more preferably, from 0.1 hr'l to 4
hr™!, and, most preferably, from 0.2 hr’l to 3 hrl.

The amount of hydrogen charged to the reaction zone of
the inventive process can be greatly dependent upon the

amount c¢f aromatics contained in the hydrocarbon feedstock
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434 0.434 D 0.3 0.5 Zr02-Si 02 360 0.399 Note: CBD =
conpacted bul k density 20 Exanple Il This Exanple 11
illustrates the use of the catal yst conpositions

described in Exanple | in the dearomatizatio
W&cﬁo ggﬁ’%lgfogwﬁuw

V4780 f eedst ock and presents performan
for the catalysts. W?2007/149799PCTI US2007/ 071429

that is to be dearomatized. Generally, the amount of hydrogen
relative to the amount ¢f hydrccarben feedstock charged to
the reaction zone is in the range upwardly to 1781 m’ /m?
(10,000 SCF/bbl). It is preferred for the hydregen gas charge
rate to be in the range of from 89 m®/m’ (500 SCF/bbl) to
1781 m®/m® (10,000 SCF/bbl), more preferably, from 178 m’/m’
(1,000 SCF/bbl) to 1602 m®/m® (9,000 SCF/bbl), and, most
preferably, from 356 m®/m* (2,000 SCF/bbl) to 1425 m’/m®
(8,000 SCF/bbl}.

The following examples are presented to further
illustrate certain aspects of the invention, but they are not
to be construed as unduly limiting the scope of the
invention.

Example I

The descriptions in this Example I illustrate the
preparation of the inventive catalyst and comparison
catalysts.

1. Preparation of zirconia-silica suppert

A zirconia-silica support consisting of 14% zirconia and
B6% silica was prepared as follows. A precipitated silica
such as Sipernat 50, 5.07 kg (LOI = 10.8%), is mixed with
& zirconium source such as Bacote 20 (ammonium zirconium
carbonate, 20% Zr0;), 3.72 kg, and 2.8 kg of distilled
water in a muller. To this is added acetic acid in an
amount equal to 4 wt% of the dry basis mix. An extrusicn
aid such as Nalco 9779 may also be added at this time,
also on a 4 wt% dry basis mix., The mixture is mulled for
about 3% minutes and extruded through a die to give
pellets of the desired shape and size. The extruded
pellets are dried at 140 deg C for 2 hours and then
calcined at 740 deg C for 2 hours. Surface area = 371
m?/g, Hg PV = 0.98 cc/g, MPD(vol) = 175 Angstroms

2. Preparation of zirconia-silica-alumina support
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% Pd Catal yst Support Treq 40% Conversion, deg C A
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A zirconia-silica-alumina support consisting of 7%
zirconia, 40% silica and 53% alumina was prepared as
follows., A silica-alumina powder (consisting of ncminally
55% alumina and 45% silica), 3.08 kg (LOI = 18.8%), is
mixed with a zirconium source such as zirconium acetate
solution, 1.07 kg, (12.55% Zr) and 3.0 kg of distilled
water in a muller, The mixture is mulled for about 40
minutes and then extruded through a die to give pellets of
the desired shape and size. The extruded pellets are
dried at 140 deg C for 2 hours and then calcined at 538
deg C for 2 hours.

Surface area = 461 m®’/g, Hg PV = 0.936 cc/g, MPD(vol) = 76
Angstroms

3. Preparation of boria-silica-alumina support

4,

A boria-silica alumina support consisting of 1,6% boria,
44 .3% silica and 54.1% alumina was prepared as follows. A
silica-alumina powder (consisting of nominally 55% alumina
and 45% silica), 3.0 kg (LOI = 18.8%), 1s mixed with a
boria scurce such as boric acid, 86.0 grams (17.49 boron}
in a muller. A solution of nitric acid {1.25 wt% of the
dry mix basis), 54 grams and 3.0 kg of distilled water is
added. The mixture is mulled for about 120 minutes and
then extruded through a die to give pellets of the desired
shape and size. The extruded pellets are dried at 140 deg
C for 2 hours and then calcined at 594 deg C for 2 hours.
Surface area = 458 m?/g, Hg PV = 0.763 cc/g, MPD{vol} = 60
Angstroms

Preparaticon of silica-alumina support

A silica alumina support consisting of 43% silica and 57%
alumina was prepared as follows. A silica-alumina powder
(consisting of nominally 55% alumina and 45% silica), 3.0
kg (LOI = 18.8%), is mixed in a muller and a solution of

nitric acid (1.25 wt% of the dry mix basis), 54 grams and
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106 C 0.3 0.5 Zr02-Si 02- Al 203 103 D 0.3 0.5 Zr02-Si 02
100 5Results fromthe tol uene hydrogenation test
(Tabl e 1) show that catalysts prepared with the

' ' ont ai ni ng supports were nore activ
ﬁb%ﬁ@ggﬁgﬁion catal ysts than those nade mﬁth%pﬂgmmmwwn4w
silica-alumna and boria-silica-alum na supports. The

catal ysts prepared with the zirconia contai ni ng
supports were 10 then tested in a diesel hydrogenation

Lest s 4y 3p actuah 6oyILCl gl feedstack, Lhat ohad hasus

spi ket pn1su r Mﬁt benz hlophene
r esufens sdeet showinuphe§ aglde tBen extruded through a die to

give pellets of the desired shape and size. The extruded
pellets are dried at 140 deg C for 2 hours and then
calcined at 594 deg C for 2 hours.
Surface area = 467 m?/g, Hg PV = 0.992 cc/g, MPD{(vol) = 58
Angstroms

5. Preparation of Pt/Pd Catalysts
A solution of Pt (NHz)4(NO3)s, 0.615 g, and Pd(NH;) . (NOs)2,
1.51 g, in DI water is adjusted to pH = 9.5 with NH,OH and

to a final volume equal to the total pore volume of 100 g
of the support. This solution is impregnated onto the
support and aged in a closed container for 2 hrs. The
impregnated support is dried at 140 deg C for 3 hrs and
calcined at 285 C for 2 hrs to give the final catalyst.

Table 1. Catalyst Properties

Catalyst (% Pt | % Pd |Catalyst Support |[SA, m2/g [CBD, g/cc
A 0.3 0.5 Si0; - Al,0s 420 0.470
B 0.3 0.5 B;03;~810;-A1,0; 410 0.458
C 0.3 0.5 Z2r0,-5i0;~A1,0; 434 0.434
D 0.3 0.5 Zr0;-510, 360 0.399

Note: CBD = compacted bulk density

Example II
This Example II illustrates the use of the catalyst

compositions described in Example I in the dearcmatization of
a hydrocarbon feedstock and presents performance data for the

catalysts.
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Tabl e 3. Di esel Hydrogenation Test 15P = 600 psig ;
H2/ 0i 12500 SCF/ bbl; LHSV = 1.5; Feed sulfur = 50 ppm

SFC Aromatics = 47.6 w% ; D2887 distillation 95% pt =

5 lyst % Pt % Pd Catal yst Support Tr 9
@’n’x?g’r”g?%g, deg C B 0.3 0.5 B203-Si 02- Al 203 g’%?ﬁ%{@?’%"m
0.5

Table 2. Tcluene Hydrogenation Test
[Tol] = 1.8% in H;; P= 1 atm; T= 140 C; SV = 250 ml/g-min
Catalyst |% Pt | % Pd |Catalyst Support | Treq 40% Conversion,
deg C
A 0.3 0.5 Si0; — Al,05 107
B 0.3 0.5 B;03-510;-A1:0; 106
C 0.3 0.5 Zr0;-51i0,-Al1,0; 103
D 0.3 0.5 2r0;-510; 100

Results from the toluene hydrogenation test (Table 1) show
that catalysts prepared with the zirconia containing supports
were more active hydrogenation catalysts than those made with
the silica-alumina and boria-silica-alumina supports. The
catalysts prepared with the zirconia containing supports were
then tested in a diesel hydrogenation test with an actual
commercial feedstock that had been spiked to 50 ppm sulfur

with benzothiophene. The results are shown in Table 3.

Table 3. Diesel Hydrogenaticn Test
P = 600 psig ; H2/0il1 = 2500 SCF/bbl; LHSV = 1.5; Feed
sulfur = 50 ppm; SFC Aromatics = 47.6 wt% ; D2887

distillation 95% pt = 265 °C

Catalyst | % Pt | % Pd |Catalyst Support | Treqg 80% Conversion,
deg C
B 0.3 0.5 B;03;-S510,—-AL1,0; 237
C 0.3 0.5 ZIOZ—SiC)z"Ale:g 233
D 0.3 0.5 Z2r0,~81i0; 215
Note : Temperature required for 80% conversion determined

after 500 hrs on-stream

The results in Table 3 show that the zirconia containing
catalysts show superior hydrogenation activity in the
presence of sulfur, especially the catalyst prepared on the
zirconia-silica support.

Reasonable variations and modifications, which will be
apparent to those skilled in the art, can be made within the
scope of the disclosure and appended claims without departing

from the scope of this inwvention.
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Note : Tenperature required for 80% conversion

determ ned 20 after 500 hrs on-stream The results in

Tabl e 3 show that the zirconia containing catal ysts
Ssuperior hydr ogenati on activity in the

presence of sulfur, especially the catal yst prepared

on the 25 zjrconia-silicg support. . Reasonabl.e
Ly | B0 O TR 7 261 OISR FrOMPFies 0 ipipapion catalys
cnspdsfRnewhlielr @il fnBiHol SoMbplisescan be made within the

scope of the disclosure and appended cl ai ns wi t hout
depaga-imulingripemtlnte Xowp§o of atzincenivmvenmpound agd froGL 80 KBS wt

4R ol R s L S s
aliiiraqd 6@ kig@ss;

forming an agglomerate particle comprising said mixture; and

calcining said agglomerate particle to thereby provide a calcined particle
suitable for use as a catalyst support; incorporating into said catalyst support from 0.01
to 5 wt % of a platinum component and from 0.01 to 5 wt % of a palladium component
in a weight ratio of elemental palladium-to-platinum of 1:10 to 10:1, to provide an
intermediate catalyst composition; and

calcining said intermediate catalyst composition to thereby provide a final sulfur

tolerant aromatics hydrogenation catalyst composition.

2. A method as recited in claim 1, wherein said mixture contains an amount of said
zirconium compound such that said calcined particle has a zirconium content in the
range of from 0.5 to 20 wt. % zirconium based on the total weight of said calcined

particle.

3. A method as recited in claim 2, wherein said zirconium compound is selected from
the group consisting of oxides, nitrates, sulfates, silicates, carbonates, acetates,

chlorides, hydroxides, and hydrates of zirconium.

4. A method as recited in claim 3, wherein said mixture contains an amount of said
inorganic oxide material such that said calcined particle has an inorganic oxide content

in the range of from 70 to 99 wt. % inorganic oxide.
5. A method as recited in claim 4, wherein said platinum component and said palladium

component are present in a weight ratio of elemental palladium-to-platinum in the

range of from 1:2 to 5:1.
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co-mulling from1l to 30 wt. % of a zirconi um conpound
and from60 to 99 wt % of an inorgani c oxi de sel ected
fromthe group consisting of silica, alumna and
silica-alumna to forma mxture; form ng an

6. 30 I R A6 kLG sconprising said mxture; and
calcining sald agglonerate particle to thereby provide
a caheémpckajithintdrmkdiatldatAint eompositisieisaalcinedait altatperature from

ort: incorporating.into said catalyst support from
255 19 556° t%)rgﬁﬁbﬁpmg"&iq i) ﬁﬁ’é\ﬁ@ﬁi"%% aramalics bygreenation
cdﬁgyé cMr?gg{gian_a pal | adi um conponent in a weight ratio
of

el enental palladiumto-platinumof 1:10 to 10:1, to
provi de an internedi ate catal yst conposition; and

cal ci.ni said inte di ate catal yst conposition to

7R Bt o gt prpmatics putltpectifion patrlg e FomPR M B m i o
hydfﬁ&ﬁr@m o SGRt & ¥sh p@ﬁiﬁﬁﬁﬁééﬂéﬁﬁ}ﬁm dnd ﬁoﬁ“ﬁ@).b?% &Swt % of a
recited in claim11, wherein sai m xture contai ns an

padladivm canpawhting weight wiio of efementhl palladiemeo-platingm in the range

Lned  particle.has a.zirconi ontent i,n _t.he ran
o 16 bOTHP AR b CafintA e o et 4 GCREPHh VHrin s ikTure of
sal cgbine® imisRir€] Bedbrel dca@ndidn! cémPrisesda zifcdRim Wdniound that has
recited in claim?2, wherein said zirconiumconmpound is .
begn|cocmulied: with annimorgeniepoxidn s¢leetedh fropt thexgraup consisting of silica,
i . S idic . , t .
o B A S SRR DB o A mivur
is An e rogke efsorm elcid 80 win%chmi the3inomticedids aomten oft said calcined
contai ns an ampunt_of said inorganic oxide materi al
mixiy 1§ idhe tanee om 29 1o Wh¥® i cl e has an i nor gani ¢
oxi de content in the range of from70 to 99 w. %
inorganic oxide. 5. A nethod as recited in claimd4,
8. vhsulbirrolemintlamphaticahydrogenatione oatalysichsyeditbdpin kcladmi 2 mherein said

onponent are presept in weight ratio of ele t al
cals3Rdc e COMEAPRFS HUR 4 EREReRgelagve Amopn's. s5ch hab the molar
raflo of\sillBA-RP&luASnd i8¢ {RFad? JPRINT 90 t0 10:1. Wherein said

i nternmedi ate catal yst conposition is calcined at a
tenperature from250 C. to 550 C. to thereby provide

aid.final sul fur. tolerant. .aromgtics hydr.ogepati,on . .
9. 26 el eran A tiliet Ry 6N &, TRl 3 rege C E AL bgrein said
ziRPAILBOESBHOAA i§ Pre3btSih. safdOfEMih&d Afixture in an drh&WhtGn Me Fadge of

5wt %of a platinumconponent and from0.01 to 5w %

fram 05 pal0 adi binwétbribo eaightinereentvbeigh tbasest ¢t thef total weight of the

anfip S Wy BrogR ARl B LR ok Belriial 8ROF. °L oort
wherein said m xture of said calcined m xture, before
cal cination, conprises a zirconium conpound that has

10p & FUIEH- tplerans aromatics iy drogspedion eatelystoas weitesk ineelaim Sywherein

sl S8 Pnf 1P b Bl o B0t A48 ket i weighereio of
eleminial palladinecorplatinunein the rangt b€ 112a0@el.from 1 to 30 w

% and the inorgani c oxide content of said cal cined
mxture is in the range from70 to 90 wt % 8. A

115W fifur ttﬂleﬁhf‘ﬂfonﬁﬁi@%& ; geIHXiGﬁ F&gﬁz}gf ho Pecg@& 3 ¥BimAa%, wherein

recited in claim7, wheréin sai cined m xture
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that ,th lar ratio of silicaztq-al,umna is in the
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aromati cs hydrogenation catalyst as recited in claim
8, wherein said zirconium conpound is present in said
calcined mxture in an anmount in the range of fromO0.5
to 20 wt. %with the weight percent being based on the
total weight of the aromatics hydrogenati on catal yst
and cal cul ated as elenmental netal. 10. A sulfur
tol erant aromatics hydr ogeng%i on catal yst as recited
inclaim9, wherein said plati num conponent and said
pal | adi um conponent are present in a weight ratio of
el enental palladiumto-platinumin the range of 1:2 to



12. A sulfur tolerant aromati cs hydrogenation catal yst
as recited in claim1ll, wherein said aromatics
hydr ogenati on catal yst has a surface area in the range
of from300 m2/gmto 600 n2/gm 13. A sulfur

L S T D ERASRA A A g B . wherei
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recite in claim7, wherein said calcined mxture has a
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15. A sulfur, tolerant agromatics hydrogenation catalyst
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150 echilfd thleradt atomalios hvdhiegendtiondathlyst at irdvitedl GO CRAAEIA, wherein
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25@¢ engsitromisng of silica, alumina and silica-alumni na,
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co-mulling with said inorganic oxide, and wherein the
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25. The nethod of claimb5, wherein said palladi um and
pl ati num are incorporated into said catal yst support
in a weight ratio of elenmental palladiumto platinum
of 1:1 to 3:1 using an inpregnating sol ution

20? en%%gugtﬂgr%g Hog‘%?iiﬁgn ﬁ{'#)ljf)?éﬂr%ﬁ??g%téwst, %'()Hp?itsﬁlgaﬁgm 1 to 30 wt %
zirconia, from 0.01 to 5 wt % of a platinum component and from 0.01 to 5 wt % of a
palladium component in a weight ratio of elemental palladium-to-platinum in the range
of 1:10 to 10:1, and from 60 to 99% inorganic oxide selected from the group consisting
of silica, alumina and silica-alumina, wherein said amount of zirconia is incorporated

into said sulfur tolerant hydrogenation catalyst by co-mulling with said inorganic oxide.

21. A sulfur tolerant aromatics hydrogenation catalyst composition made by any one of
the methods of claims 1 through 6.

22. A sulfur tolerant aromatics hydrogenation catalyst composition suitable for treating
hydrocarbon feedstocks having a sulfur concentration in the range from 10 to 1,000
ppm, comprising: from 1 to 30 wt % zirconia, from 0.01 to 5 wt % of a platinum
component and from 0.01 to 5 wt % of a palladium component in a weight ratio of
elemental palladium to platinum of 1:2 to 5:1, and from 70 to 99% inorganic oxide
selected from the group consisting of silica, alumina and silica-alumina, wherein said
amount of zirconia is incorporated into said sulfur tolerant hydrogenation catalyst by
co-mulling with said inorganic oxide, and wherein the surface area of said sulfur
tolerant aromatics hydrogenation catalyst is in the range of from 200 m*/gm to 500 m
*/gm, the pore volume is in the range of from 0.7 ml/gm to 1.3 ml/gm and a median

pore diameter is in the range of from 50 angstroms to 250 angstroms.

23. A sulfur tolerant aromatics hydrogenation catalyst composition as recited in claim

22, wherein the weight ratio of the elemental palladium to platinum is 1:1 to 3:1.

24. A sulfur tolerant aromatics hydrogenation catalyst composition as recited in claim
23, wherein said inorganic oxide is silica and the amount of co-mulled zirconia is from

5 to 25 wt %,

25. The method of claim S, wherein said palladium and platinum are incorporated into
said catalyst support in a weight ratio of elemental palladium to platinum of 1:1 to 3:1
using an impregnating solution containing tetraamine platinum (II) nitrate and

tetraamine palladium (II) nitrate.
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