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by imact hﬁﬁﬁé@ﬁrﬁ&%m@mﬂ r,sl >i;‘° Mng’fﬁ?é““ﬁ?ﬂ”m i on. The

sturry |s f Coﬁl-'ypl cal.
con- pital/ ivite it ghapsdes (cdrlyolybel gidtnnbatbq mmmnﬁ d:etfpedmr;k,aﬂhe QS
f ol-l ows: 20 denum ox1de and cobalt carbonate by im- ‘action conditions are reg ﬁ_y@}}% The o1l

g e slurry -is filtered and dried is contacted in -the liq € ical con-
React i on CO rrydrsy weight basis con-ditions are_as follows: e Broad
Range" e re ‘”ﬁ%ﬁ”‘é Tenperature [err] F. _
500-825 - - -+ 650- 800 . . Tapix IV Pressure, Psig
500- 2500 ' 1000- 1800 ' ' "7 Space Velocity, V/VIH.
0.2-5.0 L .~ 0.5-2:0  Reaction Conditions  Hydr ogen Rat e, SCF/ Bbl .
500- 7500 o .. 1000-5000 = 45 Wt hi?:har& con é? SCOSi ty -
reduction of* - : EXAMPLE 3 ST due i n nr QCesSi ng is not
excessi ve and A WerhRiargdd, BL  UNi t  cont 500Ri825) 200 6650—660 55 fuel oil

Vi scosities Whl ch neet speci fications t al yst was n th| s exanpl e.:
The oil - are ‘eabrEFeobiBai ned. "o ¥°% izybﬁ_%obwas ‘passed down

t hr ough the cat al ysgpaePelocity, V/V/H;I'he f ol bowsig conpag.atkwe exanpl es and
The catal yst was .cal ci ned overni ht at 50 tabl es denpnstrate the

i nprovenents:in  1288dreser Rets; lhen suPPrde usi ndPB—RP o _

hydr odesul furi zati on o’r residuum wni ch can carbon .disulfide in a |ight

petroleumdlstll- be ob alne “with the. c %ts of the invention
%13 di6e 400'@ & o of .

| ate. Sul%i V/Nr
prior art cﬁé oysﬁssm%%gq;ﬁg%} o:vdg Ofethis ekitfiple, The oil

are easily. obtained. . 'was passed down' through the catalyst bed.
" The following comparative examplés and . The catalysi was calcined ~overnight at
50 tables demonstrate the improvements in 1200°F. and then sulfided using 5 wt. %
hydrodesul'funzatmn of residuum which can carbon disulfide in a light petroleum distil- 60
be obtained: with the catalysts of the invention late, Sulfiding was carried out'at 1 V/V/Hz.,
compared to.a group of prior art catalysts. 1500 and 1500 SGF/B of hydrogen The
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6 reactor was held at 500[err]F. for two hours and | ow ng
| pr, reatly inproved then raised to 750[err]F _ and hel d

there for, 46 cat alyst” Tite,” (2) J-ower pressure: operatlon 357 hours p
The tenp ure was lowered to near - (1500 vs. - 220G psig. ‘whi’ ch was
previously 700[err] F. and feed was cut in. The feedstock consi dered
necessary for good catalyst life), 5 .was a Safaniya resi duum havi ng the
pr oper - and6(3) |-ower gas rates (150(13,23.0;14-23000 SCF/ ‘ties set for5th in.

Table |. Srde-by-side .cony SO QUS| Yy _CONnsi aerec: TECESSary
paret v TS L émgstmé@%’g;@ RS ﬁ%hv' e
IgaGr}n

addi tion the e, Taé Gmperdre was. ddafell 30 Reat O (T5RASH! £200
the |yst hmF Lftedh‘wleCUt he'li‘hetfa:ﬂsock aycolwidered necessang n cat e lifth,essur e

was 1500 pst glas #tﬁ fPW E?) gﬂﬁ Vﬁéﬂ% / space
vel ocity was gar A W oy Ade Ttl‘;gjﬁé Irduidm '
hydr ogen r at epatas t&EMuﬁGEdﬁh ity dBtline bfthe hysdrsmﬁ;esw dtLMialeﬁlEI@é?albYaywh S
process at t r ae¥alyye The prowr rves ,uﬁhe waslly mpplmédvﬂasaem@@elssadlgam froma
cess at Gelocity s TV vewaty| pekE| SN of
cost stan m[ggn rate was 1500 SCFeé The re- Vf anon b oaﬁ%wsl ©
the re- KU ¥ede wﬁﬂeﬂ&ﬁ@% ‘bl ggr&3 fandpoind | (ﬁ.’f“éf‘ﬁ?st,ﬁA
was sel ected foopbwmrn'S% Shesulferizaibas ofl ther tez ed - Kiweit ﬁﬁ&sﬂleﬁé'&&dﬁ\mﬁ(&iﬁ Bt. 13
pari son beqauS¥m- Gilyste el?@e‘i ﬁP’@’Gr 0-S) ide burigeli yer, Catalygfs\A hlnd B 1500
SCF H[err] Y iyt sH i e 3 L
barrel of feeslsfvar/Ca:baay&tquta%dm@an per - yﬁ& ﬁ 2R 255 W
% MJerr] omsupbifrelcqnjamperOme f%eSlO@ﬁnd @ed infegal tﬁmb:atu;ﬁsdf 685°I<t Tae uﬁgtﬁl de- a-

support co Yot  Beandf
%gaﬁ’%i

._S.

685[ err] Fi.. i bk, : ; A8 .
sul furi zat i oncre@sreffiftmenk mRﬁﬁkahnysﬁthBlalan d-deifurBatioh @&t Qists g@fl"isigr in
this specificlyst A g t Bathe| TiKt fo\Cacglyse piat 6356F., twhneahut fonly 34%4 fot)lfhe Fi gure

1 sets for E“é" e 4 Ve1y dpfis actlng “Adbmm t Gar-day s
the crtégsaﬂ;{aﬁ qa,&%ﬁw ﬁ%h T gg’usua ‘%Eg gﬁ 11"?5‘?5 wi th
Cat al yst B was TRic I1 75E%ay5$hus Catdly;sB lAsand t aly lemej' TIR tor *ig

Cat al yst at !%ff T *Fnt BEFS ib!tt nl 4V ShMrl’hQ h@aﬁve actBlty of a -
0.17[err] Fggd upyrize lIt
obvi ous that ﬁﬁ&&-no%&chdiﬂ" talreéﬁ»ﬁ (439@1 Edhew

has hi gher ac{urigativn ofadistillamsc h - better i mipdst alSO(h wPFylsoqo IHmeeshen .
lined out at- -Zups Vil Gatgleer Brdsmenseae et ¢ HBb 1f¥ ro6kcc. catalysty T| R of o
1.7[err]F. /day Thus Catalyst. B has - . EXAMPLE 4 .

60 an-activity maintenance ten ti n"é‘g’%é’tter than. - Table V -shows the
relative activity of a . cihiRgligaf Catal yst A ThlsRe[ letely
number of hydrodesul f(urumﬁﬁtplgi%hlgﬁnﬁwts Ak 30 lmnynnr%ﬂ% aggp t he
two catal ysts Gualmsn-  r uMatesigdd) at.c%r ri ed ouDewity Saf dni ya 7at m)sfpher 2L

strated no such dift Isiesu res JuUun (2 09%S) t he

fol I owi ng condi - A e%'ﬁr%ga%?%?\]&?f’wdgs 14 a{) g ' “T0x 8 8 %t ions:
1500 psig., 725[@Berr] B.5 C300]20 MoOSCF7 Siﬁi,er r(}.bs 65180 140RuNg15M t hiifat aI yst
B demonstrate the f°|401‘f3(§5115037103/ #ﬁ&ﬁ gﬁ? C%Bal y115 100 9

TABLE V
Rel . VoL Act. [erU] fcmctmo zooMoo,,ag s:o, 1.0A unigpa pms th@ f ol dopwi ng

o=

Bul k Cat al Vat er i al 52, Density

7 14 - 1 10-NiO; 20.0, MoO,, 3.9 $i@, 00c9 8 2. 510 é1r3r] 16 2 SO er r]

0. 66 100%g 3% Nio, 23‘b"">woa, 3.080, 0.8 Bogi 735 00 }¢.0

M err], 1.7 Si Qerr] : 180 140 115 110

C 4.0 N OG 15. @iwsq?,equ MoOs fu0§m[er¢r>9 | 2065105 650 50 115

100 90 0.0 ], 9 SigJerr

160 113 HlOS 33 CQot2- 58 %093‘02 0.5 ﬁ?f’é) 2330 %err}’ _
SidJerr] :.--. 0188 6 0 NiQ,80. 0 MoO4 18.0 8103 10'554 160 45 B
N O 23.0 V\Qer 1. r 4 63 o
60 k -r' ﬁl@ . °r °9*’|\‘}b3bs‘ l’rl 08 sﬂ& er r4|° —0 50— 280 -
105 65 . 50 L 3.5:Co0Q;- 12.5 I\/bqerr] 8.6 Slqerr] :
0.57 o 2 &§0Relative V@@ne Acnv:tgsis the catalygGactivity relative t catalyst A which 1sN!rﬁtrari138

M err], 14, 0sdpeerapeli®o 540 - 160 . 45 . -

* Eqmvalentto67% d@sulﬂmzauonorl 3wt %Smproducthth40wt %Smfeed

i_lyst B_.



J 4.0 NO 15.0 MoJerr], 0.3 Siderr] 0.59 70 40
- - t Relative Volunme Activity is the catalytic activity relative

to ca lch is arbitrarily assigned a value of 100, —
FEquivalent to 67%desu|f|r|zat|on or 1.3 wt. %S in product with 4.0 wt. %
Sinfeed. -, = .. 7~ - | 1, 230 ({l&

i .- The rel ative vol une activity of the cata- conventional technigues at
t enperatures rang- | ysts enployed in the process of the inven- ing from
600- 10005 tlon i_.e'., cat al ystﬁng,‘ﬁ.zC Db EL F, and Gis ;7

rctr STUPETTor—totire aurvrty of—t he

EXA
prror art lo o 3 3 esetweatrﬁrryew| e., A H
l,--and J. u D %mhqye § Wk perties as gpown

that si lima sqemrerﬂtﬂm Scn@ityl b8 ea |priod #rt t hecaﬂal;awl RNGnd B))éf lthengse dwobexof Tabl e VI,
bel ow. SFogatadsgs, ie., AFngtIr@dZ Sthenbe sdoe - Pltslwd jomy sipflargirépenties dsshowhe:  anpl e,
t he overakft E‘é'a Péhexgg?nrlrﬁ E’gesvmn ;%% YLebeloy: Faraxeat al yst
e. be o RS e e T i ng
~ hi gh act i ingtlyghamlvx@chw vinyamtn&m&cefaoe ﬁﬁﬁ&rtﬁfoﬁﬁ&ramyehﬁe&ﬂﬁ |2§/
di f f er aot Singseazal tal'qgold QVn%*e P@Hﬁﬁlﬂgsﬁhﬁrﬂe supfsied afoay iy BQ tpd’QAdporewe A has a

f T the cata) yﬁ th
surface LB LT %ﬁ% B b e s BRI e

bul k. denshlte "x:B Wk II |ve has "a s largeascwenber eﬁpoms 30 tHe0307 WA 7@br es of
superi @8- Pf‘r’cese of . (E@E‘hf‘%fg’l YSti? ﬂ? deeonerpf thes per gram
The rel a.t @n th azge:& L?% g:sons or 1Its ext € -In processmg x | ar ge
nurmber of ores rn the: 3 tos a% err% dua. The cat’ aI ysts erer oyed in the
process of  range -of: Cat aI yst B semgf. VD be one. of ‘the - - - the-intention
have excel I ent surface area stabi-.- reasons. for its extended life in '
processi ng- ity and they are effectqa‘é/e’ly reg‘é“he‘?at ed S Erésidua.
TABLE VI ---SurfaceAr Mg, am ~Cat. A
Cat.B ... Cat . . surface Area I\/[err]/ :
253 . - -_-:-'-':Porem@nc c/g. 271 " 0.5%0r e Vo@ﬁ@re cc. 0434 s
0.58 ™ & 0.24 Densi g.lcc
0. 63 Bulk lgeng% B/ - 0.88 E}%g( Pel Ie‘% bensi tyosa /cc
'1.10 - Pelleimﬁkxty, g/cc R - Pul | et Stremgt h
11.0 -, - - -Si err]
0.2 . ,Peuet%“@g‘h o 3% W° COM)q‘%?r] W (by X-ray)
2- o 'Slog,@Vt o - O' _ " o.purface Apea in 39970[err] Pores,
I\/[err]/g 86 ' 174 136 © Relative W.
Activity “at CBH&?O@PW %(be—raY> 366 .2 910 0 67 ..
After 21 daygRE A0RSh 361K iagmt Mag/é:ondrsﬁ a wei ght74act|vrltg of ‘only 36 for
“Catal yst A ditions set forth | n Exanpl es 4 and-5, Catalyst Weight
activity |sR§b@‘erWi Aetd'!tbyt Day 240 B Was a wei §ht act i viéfy of 91 conpared
to. — BUI'K uensrty of
Reference CataI%/da o i tth . Relative Vol, Activity X

ys - opera on at the

_ ] condt- 2 welght activity of only 36, for- -Catalyst A. :
BUl K Densphy ool 68 VB bompared 0 Msier STl Pt ati ve r s,

Catal yst B '_ step processes cannot b t|f| The proved to
have at least five ti ﬁﬁ&v@%ﬁl’l&lﬁty %ggﬂkﬁen?% gqﬁq’iﬂcﬁtﬁggﬁ""tpr ovi des adequat e
suI - Bulk Density of Test Catalyst :

(ol

In a series of comparative runs, Catalyst B step processes cannot be justified. The pro-
proved to have at least five times as much cess of this invention provides adequate sul-
catalyst life as Catalyst A. Similarly Catalysts fur removal without any other major treat-

45 C and E which are nickel-molybdenum type dng steps unless the feed has a very high
catalysts had a high relative weight activity. —metals content. 60

: Thus a surface area in 30—70A pores of at The catalysts of this invention are suffi-
. . least 100 M?/g., preferably 100300 M?*/g. ciently active so that hydrodesulfurization re-
provides excellent activity and activity main-. action pressures in the range of 800 to 1500

50 tenance. psig are satisfactory depending upon feed-

. Tt is well known that hydrodesulfurization  stock. Prior art processes require pressures 65
of residua can be improved by subjecting the of 2500 to 3000 psig, and a high treat gas
feed to such pretreating steps as deasphalt- recycle because of the low activity of the

| ing, deasphaltening, dilution and metals re- catalyst. Furthermore, they require 25%
Y. 55 moval; however, usually the cost of the multi- more investment and higher operating costs to



catalyst life as Catalyst A Simlarly Catalysts fur renoval w thout any
other major treat- 45 C and E which are nickel -l ybdenum type ing steps

unless the feed has a ver, _*hl qh cat al ysts had a_ hlgh reI__at i ve weight

activity:” _getals”cont-ent.” _ “60 T T Thus a surface”
area i-n.:: {err] - pores of at ' The catalysts of th|s |nvent|on are
suffi- .. east 100 Merr]/g., preferably 100-300. M err]/g. C|ently _
active so that hydrodesul furi zat | on re- provi des excellent activity and -
activity main-g actlon pressures I'n thelé_qg; of 800 to 1500 56 ‘tenancg:: -

psi g ‘ar e: sat+sia —
hydr odesul f uri zmmnthe stnmcﬂlrougmm"‘\??‘i?lt mpﬂcocéséésrthee ¢ s Uy Iy
of residua cangegnﬂgf . oL erel gt h s Wg@g’fgg‘f’“d d a
high treat gas R'?d bﬁo ok AThd 0 25 ddmbihation WRG Y| ©
gvem‘ﬁn tdp&ates well R, ld@aﬁ@&adxdkamﬂwtlaﬂde , affekelrid

because of tlge: A6f ithe

metal s re- cat S:Gmpeﬁmr HEqnmapsiqm; to tligleyendsy e@fdﬁdeedeME@ﬁ roval owevet3
usual l'y. t he. cosg as;i‘hjél cfee‘g‘;@r“%fl‘}l‘snt}‘é‘st qEﬁgtA e SnEGHEre ohé %ﬁ{lmost s
to desulfurization - catalyst® e 1020 -
8 achi eve thwmmwn h:[.ﬁnghpu-t— W th r espeiglic %] -odolibientuh euxldeha:tdaat—am sed
in that the ¥tiveA procetscfwdrmlyrﬂaﬂqawl@nm r@’é&'m% m@ﬁ@nw@bwedsup- 0
netal lic coppoiRrft .u.c‘?’t". ey 1_ o ésegtr e REAgt i cal

because of EXCERumhiRg @kaid hydrdd2S
make and hydroglqﬁmd&nﬁufqubn e:mdm iibemm{eybdenumﬂrﬁm&n cbemesn naﬂlﬁdddapnoortow t h

at 5 proctssenst of geporgy f 1"; least .one of 'n
oxi de, cobalt o “é@l"x‘ g oY) - wais 35.‘.- i’f}?n
P h

ends, sul fide samge Br. tungsten die-.. 1|00A5»f the latmnal 368 aetwber |
Ilght st ocks |spoblad$nthmportﬁaterm1mmn -aec8¥UFng to any of cI ainsg 15 wt.. %.
ng i°

based on the Qe ng jgilica and 9499 Tweight iy aMpy c‘ﬁ@m&m f e -60-

catalyst- having -a- major pomon

hydr o- e pox;e volume and -sunface area in pores _ contacting of the said Git W
cat al yst COITpI‘ | BPing dkbretdl in the range I0EAGAVE Cliéshifdrizdtitn -catalyst under said  reaction

wei ght % bdénémrocesmaderdmgdozlaml farther  conditipps i) £asticds t--t-df;phase-

hydr odesul f u e ed el idopetrelerat ol 6t dg, cﬁ’ﬁ% 2 AL PHCY3) 0 s
of a sul fur- con |%¥;‘;ng &Alggum vl dcgmlal ram]iﬂsgaaﬁlg Ew&@ﬁual' subkmn?lpﬁa%i dual

conponent s char ke durthee cha ed 1n thi t fpo C bgsintzioood pagicdfr efedi ms

ériogl-twish
contacting saj dPas 'Taﬁ.?'s’ lh “etﬂ @&“e@t“ﬁﬂ phhe WP&@’E"eF‘?Z’&Tl By
that said hydt oger 7 ? gr CHidint RS holbordiRe o fiiin 1 and
desul furi zati onmslat S.su pri or Tsrﬁbstaﬂ:ﬁlly 8 Reddinbefbre Aefefibed IS

hydr odesut furr zat‘:r Anpmtsaaccomwm any of claims = 12. Hydrodesulfurized petroleum oil pro- 55

| yst corrprl f ing @ilgs  ducts made %geegssmaeew@rrr@ﬂ’t

any of cl ai mé con é%?}‘("m %ﬂid ayn %‘rﬁ S GNGYERYARD,- 7 furthe?’s
characteri zed |ﬁres‘sthatof fsummss psig and inSttiéd plede of .nol ylmtj@nﬂm Seeal/ Or tungsten
de- 1100% of t $ucediSOP—E50Q Géﬂxmbhstdr@mls above %%ﬁ on a support
mat erial. conprisi n?ﬂm@“ acepsdingo g Py, of Gjms e ght Aggng for the AppRGAR® 1 09 e ght
% al u- 9. A pr Ocﬁﬁﬁd ﬂPﬁQrﬂdlé&Qs BtglogeRyOﬂL b&th@‘baﬁerqass, Leammgt(ﬂ‘gaﬁrlwtl he :

cat al yst havj ng" a“ neuplsted pp te i Pexent Ciiice, 25 S@itibrbittdn [Raldingh dpdet HICR X adY,ifromt hat t he’
sai d the pore vol ume and surf"&t‘,‘e°°atfse’&7Ph°bﬁ98‘?des- contacting of- the
said oil with the said.hydro- .. .having dianeters in the range _
30-70[err]. _..desul furization catalyst. under - sai d, reaction 2. A
process accor di ng to claim t. further. cconditions is carried out in the
liquid phase. 25 characterized in-that sai d petroI eumoil is a 10 A
process for the- hydrodesul furization 65 . . petrol eumresiduum

of petrol eum oiil:s: cont.ai’ni ng residual corrpon- S 30 A process
according to anfy-of claims: -ents according to claiml and substantjally, as

1-2 further .¢charact errzed inthat said. sup- heteinbefore described wrth

particul ar refer- ... - port material of said hydrodesulfurlzatlon ‘ence

to any of the exanples and the dramf 30 catalyst has -1 ess than*0- 25 ccl/g.

of its total |ngs , ' ' 70 pore s

vol une in peres. havrng a draneter of 11 A process according to.claim

1 and .more than 100 [err] L S substantlally as

her ei nbef ore described. -~ - 4 A process accordrng to- any of ‘claims

12. Fwdrodesulfurlzed petroleunt oi'l ~pro- - 1-3 further characterlzed

in that said oil'is ducts made by a process in accordance Wwth 35

contacted wth said hydrodesul furization any preceding clarnt

75 catal yst at a tenperature of 500-825[err]F., a K. J. -
VERYARD, . pressure of 500-2500 psig and in the pre- _ o 15, -
Suffol k Street, sence of. 500-7500 SCF/b..of hydrogen. o

London, S.W 1. 5, A process accordr ng to- any of cI ai s

AN r ‘.l__l A 1 0 . L T S - o ~:r o



1,230, 142 - _ ' 8 achi eve the same”

throughput Wth respect- 1-4 further characterized in that the active 40

to tenpeéerature, hydrodesul furization above netallic conponents of the

cat al ¥y consi st 825[®rr] F.-"i s" not - practical” b&CduSe of "EXCESST Ve =rrwaw=
et Nal ly of nol ybdenum oxide and/ or gas nmake and hydrogen o

gdtion. The nolybdenum sulfide in conbination with at 5 process of

the invention operates well at |east one of nickel OXIde cobal t oxi de,

ni ckel | ower tenperatures. 00{228 ?#aon to light ends, - sulfide, and"

cobal t . QPH fide. 45 30,140 coline and other i ght stgoeks is

| ess t hanacifive AheD 2B EfifoughPaIO Wi gespetr aDy.4 Ghrite} Sisfibrerized in bt e actkebased on

t he feedstodkmperature, hydrodwulfrmzﬁxoﬁ usbotee r metallic aoponénseof the datalyst spamd hydr o-

soeu o il S el el e o

wei ght 6. %t%al?glbd @ n§ ‘%ﬁ o AV 21d€ Sobal Sridk

hydr odes ulidwif t&m&mmfes vaeglbh t8/dighd Rads] aﬂﬁ&landiemmsﬁlﬁde on sai d sup 4550
of a sul f gesolingrandi oth ﬁlg Prettecst dsulessothin corﬁt A BmceSSpenCQr malof claims | ng
resi dial doMbohdnted - (g fedieski zed by 1 ﬁﬁgﬂ“@% '%# dr'gE to any of -
clains .  weeeE coafxg:.Qi |l wth hy

char actieri zed\ ippocéshdér Saidrodesiifrization byt m/de&ﬂkfoﬂdd degtsitarbncmadm;t- i 60s in
the pre- - ofj @ Sulfurgentaining patroloumn il \ogptaip-s wrmaaed sprl or.to 15 epce of a

p or ous™hy pQ A proces aocordmg to any o s
it Mm%ﬁ‘*iﬁ et

accordlll‘-igstnoe ahy pofouschsdrquulfunzanomlcuk-el ustnd/ or coba t and an oxi de 36d/ or

i o B e e e AR

posi t ed Olposited &P |gh % .
.silica zﬂndve&llt- %9sxh@| t94%9alvmght % ﬂu- dcesgssammddgn atlso oanl}msf 66l ai ns

;Sgar act er ing rﬁl@mt En%ﬁn mfores‘ hﬂonﬁﬁiﬁﬁéﬁgf%‘%l %Eé%gf cain

pores cont2ad ipRges® hecorbia 1 lfurtded h conBifioncié Garfidalou®in the. hqu: Plds€l]
di anet é¥s cbWCtenéedrlartgve sa& p?@ﬁ[l@mr $il is 2 lodésmm orzthe hpdnodesuifurizgtion lfﬁder
sai d react resid ““m rocess,acco e‘g:g"‘gfl %F”Wlfondl t i ons -

is carri eci_cgﬁmb mgc‘t’idzﬁﬁd”ﬁhaa 35%%%%@&@ a:é@is

“petrol eumpoit| materiad of 1 6hid Ayfodee@fafizati tdnymbr afdﬁsmkafmptes 26l thenirawe5 '

petr ol eﬁ?mq’@gﬁt Jgss than 0.25 cc/g. of its total ings. petr I eum OJ I cgnt78i ni ng
resi dual o0 £ hayingna iametes of a%ﬁ;ﬁkm ﬁs ents
according ta & p?dcéﬁh Jac,_amﬂl Stbslyadtt dahd VY a2, Hydrode aiarpwt erized in
that saidl qrduaéun

ehadeﬁttroilbed dygtst na ahyta plube@rmraecfoeiance with S7F5>ort

Spturthdr o
mat er i & (gg d‘ﬁ dr%’ée anyy e exanpl edBand t he
draw 30 g’s cc/g. lg Safdisgtber, | NYS.

70 p Génee bmimmsoorsqmbea a di amet er Tndon, SMLL. A process
“according-t® A:Ipaqcm astcoaim to any cvforrlaémt han 100Ag®tf0]rthe Applicants,
~substanti al | Y @ ere 'R,P ?re—deseﬁ—bad—————ﬁ-n m%ce§gs,1accord| ng to
“any of clai rerubnsh AR YL ﬁﬁh&éﬂ%ﬁ?&tﬁﬁﬁw DOHRY, fom 1-3 furth
characterized in that sai d Oi hithscopid wet & dveidd. by a pr ocess I n accordance
‘with 35 contacted with said hydrodesulfurization any preceding claim
75 catal yst . at a tenperature of 500-825[err]F., a K J.
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