EP° 0 359 356 Bl Description This invention relates to a nethod of

presui fiding a supported netal oxide ggtsgd%gh.'for use in hydrotreating
hydr ocar bon feed stocks and, a hydrotreatlng process utilizing a
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than [err] Hystwriotte exdrofreasing ahydipsaghon fpdstock; Ferexample, Uh$.PatantiNo i3 BV'O Berrebi discioses

i ncor por at i ofmethed At presuifiding 8 fyareating eatqlysiwl ersamgp%ﬁv'faﬂes yst_prior to

hydr ot r eat i ng -5 EFP’BE'&I“H l?\"*&&’ﬂ"@@k“*’&f’b Prestitiding whgrein a catalyst

4,530, 91t o FPE?’HB@*’ tflﬁﬂphur
cataryst wit . (E'lg dig%(}s‘g:‘% ?retrela ent oﬁa ﬁ%ﬁ; rezxpepwl sulphur
: mﬁ mhis qﬁdmw{g%%gl?aﬁ Ink @J&ﬁ&&iﬁrﬁ.ﬂmﬂ&e@

" A
Herrington e S fpte 's

catal yst 20 h e'ﬁneb%

reduci ng gagegj l%

ari se, however &tr&%u%%lﬁecfmthg re?enfiﬁ\fé 950 o lspenEestaRySiH slbh aSH&nQHléﬁtommlmize
stri pping. qhga it & Bliphulre cfdatibnt O Klttrell et al’ discloses the
pretreatment ofg .sa,eﬁa&r&mfectw&ébrébﬁmwm SréPartiéble, sthbib,PpRosifidda AyiFdiredlihg catalyst.
hydrogen. It i stisyatORinRebbjdct of thid Greféneinvitionitdpi6uitle ia@dthrique Pk Bdiivetihg &lftesalfided hydrot-
hydr ot r eadpi N@atingleathiysbinsld) a manner which m ni m zes 25 sul phur stripping
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t he m xture t o !fosacond appestuthe presentiavestioy slatesito@ wixtare as definedin daisw28bl y, (c)
heating the resultant catalyst mxture to a tenperature above the melting
poi nt of sul BWNWQNOFTHEAREWMEWPP'MEME catalyst is mxed with

el enental sul phur at a te erature beI ow the meltl ng poi nt of sul- phur an
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invention relates to a mxture as defined in claim20. DESCRI PTION OF THE
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557 " Several techniques may be enployed to contact sul phur with catal yst
particles. The use of solid sul phur Eﬁbgkﬂﬁ§§§ many hazards such as
flammability and toxicity, which are encountered when using [err] I|qU|d
sul - fide, polysulfides and/or nercaptans. Powdered sul phur
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t he cat al ystis a¢sampjishid by/mixing me@a@mmryclestm pewdsted eleméntal suiphu and sequentigly@r sinul-
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[err]. The cat Rbafid of aélivhtyltdd® sﬁ&ﬂmha@ﬁnﬂmﬁ 1he SuipgKLr@iyét Bhrtiddoswith & high ls%i‘ihg araspnwal
of tine to albdbbn kdNeRl PN inertbi@imeént and Reutifgth B Rthperktile @bdv the faitimY poft of BllihBismost\
cat al yst - sul sijaificantly mininiizes biphuhsiripping Gt Ceactor sledt-UphTHe efemehtallsBipiur by igBIf WaY found &
oi | or hyalr dadeedgrasufidé e cetalystmetaisieit obljroliandhydtbgen phagera againethér forimof sifpbur refiesd.
prewet n xt uNiernatvely tiesf catalyétimay be activated withdlyytiregentaba latet stappiadepdndent ofanixingavith b prewet-

mel ti ng poi ning@éid.sul phur. Most preferably, to a tenperature In the 35
‘range of [ err] Avéarsalilefhydrotrelatingdatelys whisieshowsgaall gctivityipdep vasipusrreattoneopditians is a nickel-
conveni ent | ymelybdenumtcalglysls Cabaitmplyhgenumm anp dicke -@saﬁveeate‘vsm ﬁ'egefﬂfeﬂ‘?drﬁ'famh meny
enmbodi nedt a?SE%F‘EI‘P‘rPQ‘d? eptalysts may bereauififed asearding o the plaimed particles ar e
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produced. A 40 ratio of approxinmately 4.1 oil to sul phur by weight is
preferred. The mixture is then heated to approximately [err] to pronote
"honmogenous m xi ng of the conponents. Tol uene or other |ight weight
.hydrocarbon sol vents may be added to decrease the viscosity of the m xture.
Al so, increased heat will achieve the sane effect. The m xture is then
added to a prewei ghed catal yst sanple and m xed.




In" a preferred enbodi nent, catal yst particl es prewet by t-he sinultaneous
met hod described above are 46 furthgg {eated at a tenperature in the
range of from/[err] under a nitrogen a't‘m)sp?"lere or other inert atnosphere.
Results of activity tests have shown that m xing the sul phur-catal yst
partitl es witolowBB R i ng oi | or hyd- rocarbon solvent in an inert
envisénnent %Fl éitl ng to a tenperature above the nelting point of sul phur
nost S|gn|f| g m ni m'zes sul phur stri ppi ng upon reactor start up The

el ement aI (] folpzﬁ \ﬁ@i%er iﬂngtra(iie {hg lprsagtl s e %:[&ltly
retal s with g il s on 'p@ﬁ; w@g&‘.da ing the
required. AI ‘}1 din nﬁm al'ys e ac I'va rogen

| ater step, | ngepen ent of mxing with a prewet- ting fluid. A versati I e
hydr ot r eat i NEeamplod . $hdaideod NOWS good activity under various reactor
conditiong is a nickel- nolybdenum catal yst Cobalt-nol ybdenum and

ni ckel -t ungst eA smledf uckel-AobddhunPcatilyel vesidast & 3710 (BIPFIBNYhe Mour and hbmedoled to
nmet al oxi de edxiied uiBdr vactiy. The sgiiplSwis thenl plalced inafiatk 41d ehdugh Slemdnkahsulihar was added to

i nvention. Ttelug asiphadsel@f 6%.IThe flisk wanthen svdled kadqiaced ie a fitirC (231°Fpqvpn focane haurt 0
t he sul fi di rwriad this time period, tttal fiask was\mtatedhcontinudly treprovide upiforne distriltiart of slulphGf. Tier fingl
convent i analsulphuylevel we$ €% alphom process, an oxy-regenerated catal yst may be
pre- sulfided as would fresh catalyst in the manner set forth above and
speci fi cal | yExamplg lAsHandardMathod and fimyltansgys Rypwet EP 0 359 356 Bl the

foll ow ng exanRI es. EXAMPLES 5 The fol |l ow 19 exan‘gl es further

| I lustrate the mplg, of @ nickelmolybdenym bt wae dagdrt PTTE ORTBLTr Perhpy apq thegeoled o

i ned Phverbe "d"T'H fexanpl es re illustrative only; in no event are
th to be con rihe follqwing we 5;6?%% e of the clainmed invention.
Exanmple 1 - m tj@ﬁm | ?q a ni ckel - nol ybdenum cat al yst was
% enoug ement

dried at [e”]T eqtl &E“ 82‘19 a%)l‘ngr R .ﬂ&iﬂh‘m{s rfm}ﬁ%th%?aa{f
sanpl e o=l
pr Oduce a S 56&&54&)%%2&.%9&%%&@%0&@5&% rhb @n-

hur was a
[err] oven tﬁrﬁ’Jr wQQﬁe bd a iieﬂ gy ?ﬁ%nﬁiﬁ&'vﬁgmoﬁehgd dnt Plaked WRder Vel BF1e

continual |y Hogrs R gaM Oyd&ndwthfa bf?tﬁernbl b.I 1RO il sulpHiriéveliwas 4.6% stiprivd| 15
sul phur | evel was 6% sul phur. Exanple Il A: Standard Met hod and Si nul t aneous

Prewet Assargxamplo{iBastanhddseMotitd sndbaquontia Riedley st Was dried at [err] for one
hour and then cooled to 20 anbient under vacuum Into a beaker the

fol | ow ng wer eA aahapiedof ahickel-60lyBmgn catalysiOfas alridédoat BTC (FA8°F ot onledhaut sihdthbn codled to

14.10 gr ans apibief upder vécaim.Shé pample. was khen piacet inraflagioand lspcugle elernamtal $uiphurjwag pdtied to

m xed. The raroducaracsulphus level 0f6/456 The fiask vasdhanseaiedandpiagd B 1215C (231 dheyewnfor englhousne
were addéd g this tme peried. the finskyyap contipupily to provideyriferm(disgibution gistipkyy., 72, 02
grans of the aljippdetiarthefpliewiggwese addefed. The con- tainer was then seal ed and
m xed by shaki A OTWé"‘%?fr‘Pt"a?“H@ﬁ%?"F%‘E?bened and pl aced under vacuum for 16
hours to gentl of the toluene. The f| naI sul phur | evel

Meaj orit
was; 4. 5% sul ph .°° ‘smm é"""‘ andard Ngébg 72 g’%ﬁntlal Pr ewet
ﬁ\oar alng th re ol grcg rﬁ\ lisga&edﬁe%%o{n iner was m eg'; heco tamer

a flask and 55;' d ur °Was a@g}ea ; ce a su'{;

of 6.6% The k was en seal ed and placed In a [err] oven for one hour

35 During té}hﬁplkilﬁ%ﬂﬁiﬂ%&oﬁ@mﬂl&ﬁﬁﬁs‘mﬂfﬂﬁ%ﬂﬁ continually to provide
uni formdi stribution of sul phur Into a better the foll owi ng were added: 1)

35.01 grams of T cHtaNgél répedstin EXainptd RS het ifsated t 200°84302¥FMEEone houk GrlderaifirogdhBlan-
contents of gehe m xture were then m xed.
The sample was also cooled under a nitrogen blanket. The final sulphur level was 4.9%. It is expected that
s0 the Standard Method, Sequential Prewet and Heat would produce comparable results.
Activity tests were conducted on catalysts prepared according to Examples I-li. Oxide catalyst which were
not presulfided were also tested as controls for each start-up procedure.
Three start-up procedures were used in testing the activity of each presulfided catalyst.
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55  Fast Oil Start-Up

Catalyst Charge: 48cc + diluent
Reactor Pressure: -48bar (700 psig)



40 * To a prewei ghed sanpl e of the above sul phur inpregnated catal yst
(42.72 grans), 15.28 grans of the prgpgssiaséppPi | -tol uene mxture were
added. The contai ner was then seal ed and m xed by shaki ng. The contai ner

was reopene d aced u A um for 0 to gently renove the

maj ority of q&%%ﬁ%}_%ene. .E‘g?'ﬁ" g ’ﬂ%%ﬂ%&%"&%ﬁgﬁ%ﬂé 5. 5% sul phur. 45
Exampte |11 -G8 dar d Mt : ur:- i19*quB‘aneous Prewet and Heat The catal yst
prepared in HB it L Ana - ahel €rr] forone hourundera nitrogen
bl an- ket ];%Vs_barr%'% vvas? gg’%%ﬁ%ﬁ?ﬂﬂdé?da ni trogen bl anket The fi nal
~sul phur level was 4.9% |t iRMehGd that 50 the Standard Method,

Sequenti al Pr eyglnydbghn iR ratd\&idrsheidf Gr6 afe QERSHEHA afanibRMitbrhSoratds: Th/ figuld fde8 %t S
wer e conductiRrbdead &t rédeiop teMpétitare RlincRasdAEHAE RS0°E aaRRg i First hdut bn strbdh.de
cat al yst WhiThB reaEtbrensetatupd i€ then introkd AV rdte 6¥labout 2526 (46 )/Asur ©B4decol s for each
st art - up 1pr qeseer) The rehbtorasthénialidwed titof o RIS BULFBF) dating the HedEitwo Rours> Ohdellifh rédetr is at
activity of 2a6eCi475rR),3hel desel isdiiscantiiey arid thestandard-b&it. % bulphinigas dil-fddpstéch isatapted. Stan-
Char ge: 4 Qiaci run abnditicps) hedRagratepatc. felleved.The standard484all feelstGR cqrsisty pf 243 vacuuimigaoll
359 356 B1 4nd B light @vdle eil. The specific h@vity/is0.924 9/emTat 1656 (APAgravity isi21.5°), tieO@@hPEREBE-)
Li qui d Feed:phuris 1.8% @EpdthasTotaNitegesedniontis 880@pm-7 wt. % Specific Gavity =
0.872 [erf] 5 Standamyun conditions are: 1.5 [err] (approx. 63 gms/hr.) The
hydr ogen f edipastefiTamperaire:cact389°C#28¥Fure are establi shed at anbi ent

t enper at ur e.ReAHir Prasglie:q f e dSFB7PAPYDduced and the reactor temperature is

I ncreased tct;;gy uring thé""px"Fst our . on r reactor tenperature
is then incr (ﬂ"gt arate s %fﬂt%pa’[ag‘?fﬁe"ébogoa&@f] The reactor Is then
al | owed b G%Eo%m{s%ri-ﬁ”] “during the next two hours. Once the reactor is at

[eN], the i scontinued and the standard 1.8 wt. % sul phur gas oil
f eedst ock i . Sta f un conditions, heating rate, etc.
f ol | owned. Tsﬁ](:? rg%‘%f,g gaggaqﬁd’ggtglgﬁstock consi sts of 2/3 vacuumgas oil and
1/°3 11 ghtys CMglpewHate: The sparati110% vatard A5 éc (190sSEb1] er r ] APl gravity Is
[err] the waidiilreder CENt SHhms./hbétbieksi od. 8% and the Total Nitrogen content
s 880 ppm Hgv= St andgrsthet un condi tions are: Reactor Tenperature:
[err] Reactor Pressure: (applRiB2igmét)O psi g) LHSV: 1.5 hr'
H2 Fl ow Rat e: The reactor prdssuré,/hixdrégen flovrite ed liq@itifded rateafe ebtallietbd SERbBhttgmpstitutd. Tiw
Q| St ar te Upedciat minperstur€ivas ig@eased at 8 cate of 18HC|(24CF)tholrRE&e34B8W (6FOrMSsur e: 48bar
(700 psig) 2henthePeaBliotompeseture reached 3437C (B30F)cthe Heauas loutioff amithe tempepatird @@(educed
SCF/ Bbl) Li d¢ 248°G-&&31F). Immediately Gflowjngethe ¢yt of tif hesit. dhacdieseloll wast¢gajhed from the feed tank and
1.5 [err] (dmmtandard 8 whTrsuiphuy fequsioci waschasgedStanslard ryn copdjtigns, heafingrrateapta: fetiawedind
liquid feed rate are established at anbient tenperature. The 30 react or
t enper at & e Hydwoen{tded at a rate of 13C [err] to [err] (650F). Wen the
reactor tenperature reached [err], the heat was cut off and the tenperature
was reduced Mﬁ&ghl ately followng the cut off of heat, the diesel
oi |l was drai fromthe feed tank and the standard 1.8 wt. % sul phur
feedst ock vvzgf :ﬁ:@gﬁé St aﬁﬁﬁ%ﬁﬁﬁﬁw conditions, heating rate, etc.
fol Mebed. H, Flow Rate: 12.5Uh at 1.01 bar and 15.6°C (0.467 SCFH)

Liquid Feed: 0.0 gms/hr.

The reactor was heated at a rate of 28°C (50°F)/hr until a temperature of 329°C (625°F) was reached. Dur-
ing this heat up period, liquid feed was introduced when the reactor temperature reached 288°C (550°F) ata

45 feed rate of 65 gms/hr. .

In certain start-up situations, the standard method presulfided catalysts have difficuities. With the slow
diesel start-up, excessive sulphur is displaced from the catalyst resulting in less activity. With the hydrogen to
288°C (550°F) start-up, the standard method presulfided catalysts yield poor results because of the exposure
to hydrogen at high temperature without a hydrocarbon present. The modified procedures of the simuitaneous

80 and sequential prewet methods with and without heat overcome these difficulties by producing a catalyst that
can tolerate a wide range of conceivable start-up procedures. .

The results presented below are for the three different types of start-up procedures. The test results verify
that the use of vacuum gas oil and heat most greatly reduce the weight percent of sulphur in the product.




35 Hydrogen Start-Up (Feed in at [err] Catal yst Charge: 48cc + dil uent
40 Reactor Pressure: 48bar (70Gy 93)%5%5 Fl ow Rat e: 12.51/h at
1.01 bar and [err] (0.467 SCFH) Liquid Fee 0.0 gns/ hr. The reactor
was heated at a rate of [err] until a tenperature of [err] was reached.
Dur-~ing this heat up period, |iqui d feed was |ntroduced when t he reactor
tenmperature reached [err] at a 45 Rxo@uekt e of 65 gms/ WGt certain
start-up situations, the standard netho resul fided_cat ts "have
difficulties. Wth the sl ow di esel ém exces&%‘-ﬁaﬁlﬁm di spl aced
fromthe catal yst resulting in |ess t|V|ty Wth the hydrogen to [err]
start-up, the standard nethod presul fided catal ysts yi el oor results
because of the exposure to hydrogen at high tenperature wthout a

hydr ocar bon present. The nodified procedures of the sinultaneous 50 and
sequenti g preverag! oD Bearkbygnd W thout heat overcone these difficulties
by producing a catarys at can tol.erate a wi de range of conceivable
start-up proceduQgride dutalystl t s pr €s€8-006%el ow are f B40-660t hr ee
different types of start-up procedures. The test results verify that the
use of vacuum gaBxamplerdd heat nost 035420158 r educe t he 566-§00 per cent of
sul phur ¥n the product 55 5 EP 0 359 356 Bl Product,

Product sul phur o Total Nitrogen Whab

ppm 10 __il %t art- Up Oxi de cat al yst 0.68-0. 69
640- 660 Exanpl e 0.54-0.58 : 560- 600
15 Slow Q| Star 20 Q(l e st 0.68-0.69
_64&-;;60 Banpl e {’"P Catalyst ¥ghgded 640-660 633
Exaople 1A _ 0.61 616 25 Exanpl e
1B Example. f 0.67 610 BEaopl e |11

0. 57 Example IIA 585 30¢flgdrogen Start-Up (gaged in at 2880C
[err] Oxjde catal yst 0. 65 625 40
Exanpl e Example IIB 0. 71-00881 . 610 620- 700 Exanpl e
1A < 0.58 595 Example I1B

0. 60-0. 63 Example III  580-600.5% Exanpl e 585l |

0. 57 ' 550 The present invention has been descri bed
in some getail, including alternative enbodi nents thereof. It wll be
appreci ated, however, that those Skl lled in the art, upon consideration of
the present di schydrngen $actnlip 5 nodi fi cations and i nprovenents on

this invention a igl | d |nthe scope and spirit of this Invention
as set forth in Fﬂ?‘# 8%?‘:%6 4]6“ ms. In particular thé anmount of sul phur
enpl oyed3ray be -Eédwﬁri 4.5% and 8% of the catal yst. 55 Cl ai s

Oxide catal}st 0.65 625
o @ Example I | 0.71-0.84 620-700
Example IIA 0.58 595
Example IIB 0.60-0.63 580-600
45 Example IIX _ 0.57 550

The present invention has been described in some detail, including alternative embodiments thereof. It will

be appreciated, however, that those skilled in the art, upon consideration of the present disclosure, may make

s0 modifications and improvements on this invention and still be within the scope and spirit of this invention as
set forth in the following claims. In particular the amount of sulphur employed may be between 4.5% and 8%

of the catalyst.

55 Claims

1. A method of presulfiding a hydrotreating catalyst comprising the steps of:
(a) contacting said catalyst with powdered elemental sulphur at a temperature of at least 82°C but below



1. ‘A rref hod of pr esulfiding a hydr otreati.ng catal yst conprising the steps
of: (a) contacting said catal yst wi tERREERI el enental sul phur at a :
tenperature of at least [err] but below 6 EP 0 359 356 Bl Product

Product sul phur Total Nitrogen 5 10 - Fast Q|

St ar p Oxi de catal yst Pibdye0- 69 Produ 640- 660
Exarr%‘f”}tj 1 0. 54-0.58 56(5:-1:600 15 Sl ow
Gl Start-Up 20 Oxi de cat al ys%_;;gu_r ﬁtﬁﬁﬂ@ge_n_

640- 660 BExanpl e | 633
Example I A 0.61 ' ppeb 25 Exanpl e
1B 0.61 610 Exanple 111

0. 57 585 30 Hydrogen Start-Up (Feed in at [err] 35
[err] Xi de cat al¥ i 0.65 625 Exanpl e
I ast 620- 700 Exanple I1A

0. 58 0. 60-0. 63

595 anpl | B
580- 600 45 Opidesaralyst 548-5.64 '0.57  640-660
550 The present ven has been d i in some det ncl udi ng
alternative enbod?ﬁ@ﬂ?% t"her eof ‘ 'Bgﬁ%ppreciated, o b that
those skiffled in the art, upon consideration of the present dlsclosure, may
make 50 modi fi cations and i nprovenents on this invention and still be

within the scope 8i&y o1l Stapt- ggls invention as set forth in the foll ow ng
clainms. In partic of sul phur enpl oyed may be between 4.5%
and 8% of 4t he cat@kidd catalgsei N5 1. gA¢ged gy of presul fgediggoa

hydrotreatl ng catal yst conprising the steps of: (a) contacting said
catafyst with povEwesmgsleslTenent al sul Phg7 at a tenperaturgd3of at |east [err]
but bel ow 6 EP 0 359 356 Bl the nelting point of sul phur such that said
el ement al sul phurExansgliend3Aand i s sulBsbantially incorpoldbed in the pores
of said catalyst, thereby formng a mxture, and (b) heatlng said mxture
in the presence ofxagpieo é Bto a te eF&ture above the #8Bting point of

sul phur and bel o od of presulfidi a hydrotreating
catal yst conpri s%fb‘“lﬂ-ﬂ? ngs of ?&gnt acting said céggl yst with
powder ed el enental sul phur at a terrperature bel ow the nelting point of

sul phur s¥ch that said el emental sul phur sublinmes and is substantially

incorporated in t S g; ?g.' catal yst; (b) m xing said
sul phur-i ncorpora‘gj"{*}"%@B al'ys \?\:A*qdh at | east one nenber selected fromthe
group consisting (Feed in at 288°C -

.35

(550°F)) .
Oxide catalirst 0.65 625
w-. . ExampleI  0.71-0.84 . 620~700
Example IIA . 0.58 595
Example IIB 0.60-0.63 © 580-600
4 Bxample IIT -~ 0.87 - -~~~ 550

The present invention has been described in some detalil, including alternative embodiments thereof. It will
be appreciated, however, that those skilled in the art, upon consideration of the present disclosure, may make
s modifications and improvements on this invention and still be within the scope and spirit of this invention as
set forth in the following claims. In particular the amount of sulphur employed may be between 4.5% and 8%
of the catalyst. .

55 Claims

1. Amethod of presulfiding a hydrotreatmg catalyst comprising the steps of:
{a) contacting said catalyst with powdered elemental sulphur at a temperature of at least 82°C but below
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10 * of hydrocarbon solvents and high boiling oils, thereby producing a
prewet mxture. 3. The method of cl aggiy ghg3s¥def €i N sai d method further
-conpri ses heating said prewet mixture to a tem perature above the nelting

t of | ph 4, T t hod I 2 d furth
Compr ses- heht ﬁaﬂf'@ Bl :,a o ARt o e e
sal et hod fu b h eal ixture ™ th% o?" ofigror?en %LaYuSt ?_lb\clwmvcé[ B&ﬁ‘g%&ﬁ%f su?phur

\i/lhgggmlalssalsgl gl bel oﬂwﬁ‘h S R rbidatn &;’4‘ ngstﬁéerQ%f- alyst with said
pow dered el e gﬁ sivﬁthfp g@ ﬁ.ﬁm ﬂupﬂa Jamﬂao%low?hen;ghﬁgﬁﬂﬁﬁbpd
of claim1l or Zsulﬁﬁﬁeshéi that 344 eﬁ&ka%dp%hr ublitfed bitfis an:ﬂﬁl\%inﬁg&aﬁ resofsald

sel ected from gdagysgr oup consi sting of Co, M, N
nmet hod of cl ai {b) hixifg safd sulphiinSérbordtétrraiystwitk aqéas@hamfeaéeneswamwsmﬁgh
sai d cat aj yst bfhydrécamor’soventd &xftbhigh Goiliig blithereby piaiucingaireWey@iktiu®. The net hod of
cl ai m 8, wher es.IThe mettloddf el e, @heréini$gid thidthod SurthBrasoinpris8s K¥tiriglseid pewetinixtiaé toctert-
cat al yst. 1(peratiiecabowsttieodelting paitaf sulpBlyr. wher ei n sai d nmenber is a hydrocarbon
feedstock 11. AThenstball abélaim2oshetsin sdid mpthad fostiakr cdmpeises healingthe prewest mixbuiesapr i si ng
the steps of 2% The metfiad)of glaim2awhiereip saidpvemguufthqn Pomprises sentastingsaid caelyshwith paydered
parti cul &1 e elementaisuiphur inghesheancdnfoxyesn. ng t oget her pow dered el enent al
sul phur and on@ Thempibed of elejmS; whereilyseldimethad furtaar perepriess ceptasfinasaid catalypt with asidpav
hydr ocar bon "gﬁf’?'éﬁ?@a's "'Fl@a? %ﬁ?ﬁl'"&ﬁ& $3¥ensi on to a tenperature bel ow
the nmelting LPEO e'aftﬁoy i fecwldeetﬂv%e&nmaaﬂm? gerp %efeﬁfg o the grave
wth said s her such that | enent al

'%ﬂf i prains? et B e W G %ﬁ@*%ém&d

subst ant P4l Iha/1

55@

of \of ai m 11"} -a?’%'fzw e SO 8 5l B2k BB
poi nt of sul phJ‘Jer %fg b Ih fiye %\c}gﬁﬂ“ ﬁk@\g%ts y&t produced by the

process of cl ajgjiy dJrestifidin ni 5t bibRatial mphar by Yitkirig GG3eRE Bow-

feedst ock conpidred di%aﬁtbl%ul%ﬁnﬁm A e Abr R 08 gmhj% SFhigh Blihg 3 and hydrocarbon
feedst ock wi t hedights,0ogen and with a presul fi hydrotreati ng catal yst,

wherein sai d ce@jmdabriatsald Suspéreivhltolaltéhiidrakiive Beld tise riyiting Pdint bBsulpdEhéCt i Ng sai d
catal yst w th @) @netingh hRrirdirpdling catdlystwith salpfuspdnsiorein B miamar dubletharshit slagentedsulghuof
sul phur, sd b) nissubs@ntiaby iskompaltatet int the/potes ofwald catelydser sel ected from the group
consi sting of 14 Gie nmthol bivipinn11l whegaircsaid yathod fgtizer tomprises heatimg ssid cétalyst, @ftencentacting
prewet m xt uwith saidmbitureOto a temperaluretabeneitiregnedting doins otanlpbur.i xt ure at a tenperature
above the nel t 1324 presilfided bydrotredtindeatalystpinducpt by the priaesgs ofclaigl 2 14, wherein

sai d catal yst t4sAmethedofkydrstregtinga hygraeaehen fepdstogk qsmms-rutheamwmwe hysirocgragny |
16. The A%t HQﬂSFStB‘?k“E‘F hydrpgaryand wits erpsyifided 'udrgwmcatﬁ'ws&tw'@imsg'd PrRialsEig Pregyifiged by

t enperat ure thestappel 1 ange of 121- 232C at — he net th of claim
14, wherein sa WB’QF??%”%@FH@"‘“%\: ifﬁ’gl @’F‘Eﬁ?ﬂf’wg‘é@m@ﬁ"ﬁfﬁ Q“'}f}g

group consi st i W‘Q&P"sﬁ“??l% bolling, pfls

sai d met by hod fu rewe tpﬁ'g:’ a%o\;%qﬁelnrila% 6 t mxture to

' hydl\dgen 'is%ﬂac?e%' ﬁﬁrtapaﬁﬁmgem&neof
conpri ses t _% P SI ng sal cata Yt ocon: 'so

suspensi on t 0 B/ fheIhkiidd lmﬁl Wherbip'éafi ;ﬁmplﬁikﬁﬂe%eﬁeﬁrﬁta%mp%lu@% ﬁ@kﬁw&ﬁm&“d

a suspensi OrpazetfisHoeiodsRy. d suspensi on conprises: an anount of el emental
sul phur  saf fi ci%mMke thétoddt didifl @4, Mabrbii BaichedthlyBl cOREIh AL 1688t loid Slentent sBRLIEH fFori e JrEdp
upon expos Urcongistngtf 46, MR, an@Wd an anount of a hydr ocar bon sol vent or high
boi ling oil whig:Ametadu a8 & s wisendin saldimgthbdfadiepeapiisesithe stépof &@@osthgSaid prevedt mixiyet .
21. A net hodolgirogérai med in any of clains 1-10, wherein the catalyst is
cont act ed wi t higsmethedas inslaimmtnwvhereinsal plathed farthepcomerigesthesten af expeding\seaifl catatyst con-
EP 0 359 &85 aadssti with said suspension to hydrogen.
20. A mixture comprising a metal oxide catalyst and a suspension, wherein said suspension comprises:
an amount of elemental sulphur sufficient to sulfide active and promoter metals in said catalyst upon
exposure to hydrogen; and
an amount of a hydrocarbon solvent or high boiling oil which can be substantially incorporated into said
§5  catalyst.
21. Amethod as claimed in any of claims 1-10, wherein the catalyst is contacted with powdered elemental
sulphur at a temperature below 99°C (210°F).
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