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rate of ghe s yst em Maxi mum once-t hrough hydrogen flow rate is determ ned
by theg nﬁﬁ—ﬁﬂm gas capacity of a given process reactor at given tenperature
and pr esg%ﬁylmﬂagp,.gg@,ﬁ,d,ng'hgenpat al yst bearing support bed in the process
reactor Tsheated—to a tenperature in the range of fromat least [errJjup to
[err] and g1 mi (73g) of a solid, particulate catalyst bearing molybdenum oxide (MoOs) and cobalt -oxide (CoO)
was calcined at 455°C (850°F) for one hour. This oxidic hydrotreating catalyst, sold by Akzo Chemie as
s0 KF-185-1/16, comprised 16 weight % MoOs, 5 weight % CoO and a remainder of alumina (a-Al203) as the
support. The catalyst was diluted by mixing with an equal volume of alumina and the mass charged into a
200 ml. trickle-bed reactor (elongated catalyst-packed tube). The reactor was purged with nitrogen and
heated to 230°C (450°F) in a molten solder bath. To 7460g. of a diesel oil [API gravity = 37.7°; total
sulfur = 0.24%; total nitrogen = 84 ppm; distillation range = 203-355°C (398 - 672° F)] was added 110g
s6 of dimethyl disulfide (DMDS) to give a solution containing 1.0 wi% sulfur contributed by the presulfiding
agent and a total sulfur content of 1.2 wi%. After a hydrogen flow rate of 2 SCFH at 34 bars (500 psig) total
pressure was established, the presulfiding solution was fed at a rate of 206g/hour (LHSV=2.7 hr™) for
twelve hours, exposing the catalyst to a total of 30g of sulfur. The bath temperature was held at 230°C
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di met hyl disulfide (DVDS) to give a solution containing 1.0 wt% sulfur
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The average sul fur anal ysi.s of the sanples was 0.779 w % and the

hydrosul furization rate constant, k, was' calculated using the follow ng
relationship: 10 [err] 15 where EgpP9%7esstiima feedstock |iquid hourly space
velocity, n is the catalyst HDS (hydrodesul furization) reaction order (n
=1.65 for the above identified [err] CoQ, alum na hydrotreating catalyst),
S is the average weight, % syl fur in the product sanples and So is the
WeiEﬁt % sul fur in the Feedgtock. The cal culated k for the above run was
1.41 and this val ue was as the basis for calculating the relative 20
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As can be seen from the above table, the RVA of 155 for the blend of DMDS and DMPS is_si'gniﬁcahtly
55 greater than that observed of DMDS and DMPS and such RVA is also significantly greater than that
expected on the basis of the individual RVA values for DMDS and DMPS.

Description for the following Contracting States : ES, FR, SE
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EP 0 276 681 Bl The present invention is directed to a presul fiding agent,
a process of presulfiding an oxidic hydrotreat- ing catalyst to forma

sul fi ded hydrotreating catal ystEpaQ-,gewbi i ded hydrotreating catalyst
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catal yst pr&rewe & 1A Wi my&r&%atﬁfgtcaﬁ stRE WEIPK-BWAIN 7S brd bNSbtrolblin AsfiniAg? US-A-

4, 44:3, 3443,5H0SHs0Sw8 Shel disgrauiwafacaoalgiq by fe6dhi saldi iquié okt with@9aog ahd b Qurlui-qui d

al ong \sbrtdiningyidio gedcatdidic dactod Thércatalyii b Pdattey is & ehdtaloxide whick BicamvigitddGo theact or .

The catsafiqea tstaterbytshitur beiaydtogen sullidainrii @bctap XThd @ataWst @shkepidn @ Gight silidddd satetbie

sul fi date redctidnewitb thessulfur-gontainingHigaid papeett thralighi titbereactor.t The sulferanobiaining fiduidl neaytbal yst

i s kepta high bgilitg leyldtoparban| sulful sompoued ef thpfonrula RSEaehére iR anil Fin atetaikyl groups having
suMAar fromtte2hearhen jatora (rastyhdisutide. tdqmwgi?ulﬁtleeanﬂ diptanygrdisulidecare gisef mentionsdk ai ni ng

| i qui d melyS-fyd.530.417 (liscleests| they gresujfiting c@x Isih i thef aheence ph dudiepenfof aheetplopxidal a

[err] Vwdpteoating catglvsidy means @f apgu qg aeppshaviag thedorpgla: RSty wherelp »i 118r280n

at onms gﬁ%ﬁ@? Rﬂra‘&ﬂaﬂ? Hb°’9§!'t9dé% whighsmayt e Crafngo a‘l‘%h@ﬂﬂ“”ma&?i‘l ﬁgP’Bé“aarbé al so

menti o 0ses th r su f i n
abseeﬁce o h' P‘l? F?"' ps %?o'ﬁﬂ'ﬁllig'ggggjr" rel ] egn déﬁtﬁ ﬁé ﬁ%:'tof a
sul furr ﬂg}?&amf thX}ﬁ P Vel p; ﬂd R
and [ erdr .apr sms {80 e if:(g 533 ;@@E oufl K¥ing f
sul fur i 58 & Qt'mcmal’h Bﬁﬁg IWIyE idd (%M@ tom r molecmﬁ
| NVeyt 08 1o B\h Sheff t8"t6t8 WU b lofEhrisdH Gidbns GP AP hriaS, Y ridt Bl | east
10 to akpuwt 90 weight percent dial kyl sulfide of the forrrul a [err wher ei n
[err] andrii2maht®nialR6 prReBEEENbrbossSbf HyEsulfHingLENSiditaytreesaliigitalystit® folrd aGaldean
at ons  apdlotieating chtalyst whichadbehpfise® [Pasiing I e eloldedl BMpdratura 20d! breddlre e pGkilfidhgr cent
of a disallitioy|ang Gldrsgeh fgaslé ahtatthwdthfanrinam, aolifepardus whtelys isnppeld basritg [nelybdiename
i ndegengideinl ay ambiny Fangjingtngys 5 a0 peeeehty basedLort the 2dnbirad weight af thersupportiang, oxitiére
sul f ur ancedbalbbxidetie aparhgusiradingdro(nzD,/ie 128 gercent ribead op thexginbiged weighhef teesupport
rml eculang oxi®e, $aid Rrequiidigg polution deseprisingae liguirbhitdescarbonngelylns icontdiningathe gresulfidings | n
eg{] aaent P%F'?fk‘eqj@wﬁ)t" an)amount sgfficient ép °‘f'c§ g?"@hﬁ@l’f qoptamt of fronyQiScto iSrppecanti on
al 'mo %ﬁ%ﬁ}%n%@ﬁ§gd (?P'“ c¥i ?Q"HF‘n‘tjfﬂ”'asaUx?“&P‘tEt wy@nuws e ?’?Rgs‘{ffé;?tea'l S‘?st to
fornf’a c.a SSi N
el evat gjﬁﬁ;ﬂe@g 8 Peﬁ'gﬁsp%g!' PR %'gsz, Rt AR T erBRexndan JueBin gas
' ” cont aC‘Fhe\Ml A BroliB& dn .ma Oved esmmr. AN &HBR;%&%%%WMW”W _
OXi &umﬂgﬂg H bre diRGfde Sth on ibi ned
Wel gJat BYR RRSr &npoa >r,| Qcthvily Wb RRHBprds@ftid A9 from
x.areh reat.n %ae 9{@ ca ifg@de iuﬁb?l fmr e’ lf‘éhfrg & iS4 RRRcAbh terrigrifes
sal d Prsgid Wkidit A dRftesting bidtdhRbin QR HRSsbrich BhyarobdnCht! bigvaldl SnfperRulke BndStbeéarss.
cont ai ni ng plelRedprosutitihg BdenCof FLvonton iK€ bibrdes 28RMEaveight RIted TPA! Bikiky SlifideCi ent
t 0 prowr deakyltdduide whekdirilthe @Ry igfidp oOFrodps Balelrom 1 B cafidh awnt altbfidd7H® Bhe
wei glet weightsmtoantod b diaikyl Mjsulide @ polgsutiicke wherdin fhe sligy! grospsijads ronC D1VLA cathiomgtomar a
ti me suypically.cthé atkgl droupsedre methlyl, \ethpk eeplif isdropyhibdtyhrdsobiitylo kbutvd.spentyh i fexyl,
i nvent icgeiohakyd dreplyloactytl doctyiheonglutrond.cd¢ciiyundasyl dadedyh ¢-dedecyll hexadegyl, dpriadecyli n
accor dsniedecylj ai¢psaniiiang hemalogs of these.
A more preferred presulfiding agent is a blend of dimethyl sulfide with a dlalkyl polysulfide which is one
55 or more of the compounds selected from the group of dimethyl disulfide, dimethyl polysulfide and ditertiary
nonyl polysulfide. A most preferred presulfiding agent is-a blend of dimethyl disulfide and sither dimethyl
polysulfide or ditertiary nonyl polysulfide.
The inert solid, porous catalyst support is preferably alumina («-Al20s) or silica (SiOz) or a mixture of
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descri bed process. The invention provides an inproved presulfiding agent
for sulfiding oxidic hydrotreating catalysts, said presul fiding agent being
a blend of a dialkyl sulfide or @padémlsgqllgqulflde wi th one or nore

pol ysul fides, said 46 presul fiding agent affording a catal yst comnposition
of surprisingly hi gh activity when used to presulfide an oxidic

hywt r ethese mytegals- dloyever, bercsolig catalystisuppartsindluging slaysdnd sarbeh mayebewisdd. di ng agent

i n a hydr odbg exslic ‘UéfOF"P?éPQ oatalvst komecbydhe eipeorhig dolybdaaure |°¥1€P MePal oy § rcombinatiere

pr esence®f$oOp ?’dﬁ hairoxide (G0 whare e (MoRp lerPsasert isthegreptes ameu Tae Mol ip P@P@F ?ed

presul fi¥®f &YpPorb in anramount {aNgingifiom g 10 59 nercantgpreferably, frem al?‘!S’t \7\%? Ftcent
of a di PR ‘i°EPB’"?ﬂ wejghjof, e, Juprerisand fMiaQs. When B9 is; preseay ik E

gr oups hé;‘p gf p?’ﬁe% RN TR % TUPRICoNT: BrRed 8N thy combings ttheb a(':yéht of
S gla.?lblé)xg Eﬂ-n ﬂmd 3;%3%% rho solvye th;ﬁ% rel n f oé}}?:‘:rl%% ongisr grg rsablhazolév cu[ 9 d1

i sopr Qpy, v

octyl ?00 . rﬁ ony , t- n(')reli‘}l ecynlt ecy ﬁ ecy@ t- od%rgy

hex adecy Ptp%gé'sgz Yor prépafirgARE ¥dlfide@ hfd?&%&iﬁb catagst hRETBleQiiRing fagdnl? géﬁthe PqJHJr e
preferr e@dﬁ&@@daléolvmt R A ibgdier & e R doldtion dorERingYet leastiols 8 upté B parcsht 3t Ky
pol ysul f §ufl@, vdséddn théSWGKfr@ ofthe SMutioho TRls SYlutib ¥ bGYRD Mt tdMact Rtk e6tid Kyartréaimy

gr oup 180f cathlysrselrg stppdt lif thel resehte1brthipgrbgen OThe prbfdried Gydisen edvi Gfetis aidas SBI/ by
pol ysul follthe afid momiprelératiye bt iedt Jo%edciuhel hakinfugh @gethtougishydroféncriod raié ofdthe syt

di sul fi daxdmen eict-hesugia hydedgbryflowpath jesdetefriokel tyrthedinddium gas capacityydf ajgivbrysodebs de.
The i ner teactm|at giverp emperstureadnd | pyesture agndidions. Te atalysebealingy supbantnbedain [ther prpcess
si |l ica [veratdr isheated td a(tempefat!aife i the rangPoDfrRV & IG8U B3 " ¢ S8 F) netoe?3 56 §150 Hywed/er |

ot ee'r 205 0he @regulficingyssfut gmlq@w i prssedciivaughcar yer than eptaiyst beshatrpaliuigchoudycepaceThe
oxidic h M@@%Y)lbﬁ 9 hr5 gt iRePresyure ﬁ@feﬁbmm ibetweRs| Vﬁd@ﬂ%’i’ﬂ!ﬁ(?@b
[err] or 580 éé'ﬁbl'rﬁ%ltpf%\‘lf'd&g BOMI?TYQHQP"C%M 1§80 Yt Jis | s
present ’faf%p’ '& del‘e urg @

in an_a %"'1 i t e‘j:ﬁﬁe(it% 25
perceﬁi re ce oru asa ?’f;eterﬁ nc el:: o ” o, CoO
S preseggta! ﬁ ?b Q %’as rom
2 to 10

UIE d )
agtr g%ﬂue@ ' E; :Estq&l ) pv - nd
metal oxg ﬁﬁe caT e hﬂ{éh:ﬂy l a3 ﬁé’&tm o e o e beﬁ SRkt
thi's yventrh@D tleS subded Hyd e)étm% EysE ot th|s| InGBAtich Boripakdsi &cempostl 6@%%5}9@ in

st ock, m@dm&mta@mﬁvadgaammﬂacesgerom ne or diesel cut having an end

boi | i ng poianér the présctidiy bgkatipn isT Benplets, WEs Forridto Hydibtre NG atly$ti B useU Nt Pkt S
of sul f upetrolBirh BIO@iEN hydiscabtr feaistoek ity dontsaingsaid cailyst with sid fepdstociein shef ppgsence of
prepar i nigydtogen at elebatatictempeyature tndopressrg. Kha featisiack js dréieralily mssseldftiiraligh theaglelgst aind

t he | pgua thulsydprdycspadsosmlosityl (USW) offrom abiostelcto #dget The temporafurer ofithe reastiont dreferably
cont ai ni vapgeatrom @85to 482 3> @hito 90 tF) while ther pressure isforefarakiy from 1t 466 kars @9 2489 ght
of the sedakThefellowing exaraple igisptdorthite iustraia diminveption, contact with the oxidic
hydrotreati ng 15 catal yst bearing support in the presence ‘of hydrogen. The
pr erreﬁ‘i‘ﬂlﬁgrogen flowrate is at |east 50% by vol ume and nore preferably,
at Ieé%t900|. popce- t hrough hydrogen flow rate of the system
Maxi mum SHEEY dgeR-flow rate is deternmined by the maxi num gas

capaci ty of, %hg} é‘aﬂalpsroﬁ’oc% cufaf‘aa&¥a bt &Lngg'.ﬁ’o dadnGiRRias E Moe) Qﬂ%&r t%ﬁ.ﬁé’ [$0)
condi t i Ofg cay B drbtnaa f &&i §mué§s
heat ed; 1 gr.fesl 8P 4&16\3 lw@.g Moépq;a” ht 96/ GOE) 4k r&ﬁa%e & biuhink §0ALCs
230 C (4afdpdnl TR wis thuted SﬁHx%b Git1gh SfabiWbilRg of sunfiaSng i hags aa@s@mto a
through sgo rﬁw%m&-ba: Rade! (WiGigale@ atdlyst-adkéditibs). MdUehdtor WA @argdd WRH. hilrdbek lahéSV)
bet ween kbafed as1d3d C[ (@50°F) iata mollh €Gided hath PTeT4B0R bt ¥ dlesdn @il PAPI Batiweers773; ad 102
bars (208&uifar = 0.24%; total nitrogen = 84 ppm; distillation range = 203-355° C (398 - 872° F)] was added 110g
s0 of dimethyl disulfide (DMDS) to give a solution containing 1.0 wt%. sulfur contributed by the presulfiding
agent and a total sulfur content of 1.2 wi%. After a hydrogen flow rate of 2 SCFH at 34 bars (500 psig) total
pressure was established, the presulfiding solution was fed at a rate of 206g/hour (LHSV=2.7 hr™") for
twelve hours, exposing the catalyst to a total of 30g of sulfur. The bath temperature was held at 230°C
(450° F) for four hours, raised to 315°C (600°F) at 14°C (25° F) /hour over a six hour- perlod and held at
56 315°C (600°F) for two hours to thereby produce a hydrotreating catalyst.
" The bath temperature was then raised to 338°C (840*F) over a two hour period while the feed was
switched from the presulfiding: solution o a vacuum gas oil [API gravity = 22.5°; total sulfur = 1.37%; total
nitrogen = 822 ppm; distillation range = 270-524°C (518 - 975° F)]. The feedstock LHSV was 2.5hr~! and
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1500 psig). The presulfiding solution/hydrogen gas feed is continued until
the nmetal oxide catalyst is materially presulfided, i.e., when the catalyst
has taken up at |east 50 percengp gfo7é Be Bheoreti cal amount of sul fur
required to effect stoichiometric conversion of the netal oxides [err] and
CoO to their respective 25 reduced sulfides (MbS2 and [err] or until a
sharp thedlew iwes inpietaiagd for@ripurs witls Bavidrpadduciisanadles] teing Jakéresverg 2 toursOpt i onal | y,

rat her thHn awesrgesuifyy acalysis of the sareplas| wais @i7AY witk ansitbe hydrpgéiudaationaste constantnk.t i al
pr esul WF#’F@'WQ“@%& ?@I!PW('S\Stfelﬁ'Q"saiBove and, upon conpletion of the initial
presul fiding, the tenperature of the bed is raised by at |east about 25 C

(70 ¥) and the presul fidi ng sol ution passed over catalyst in the
presence of hydrogg ﬁt‘ﬁ cht al st Ls materialll esul fided or until
a sharp rise in the ‘ef tTUen c g gnt rjaghol £hod of [erg nri oted. 30 Thus,
the sul fided hydrotreating cata yst his i nvent nprises a

conpgsition prepared in accordance with the above descrl bed process. After

the proaghfikging ﬂB%&d@fo @muldshoﬁWEAa@é Golo &,ben a‘s% J;vﬁbgt@&émn%a@' yst

IS Usebabfon!&ddr NF=P6 fo? tieULBoR ideit I ng

sai d CaladghSkeight b sl # &Icp% I3 Jn %o% %Wt % s lb{tdlhqmeﬂeﬂocﬁlﬁﬁat ed

t enper ahislidodddr ﬂhb%ﬁ&)drrﬁh wadRaif SRAARE Odile W BERIhE Bask BERRARING MeOYERet he

cat ay Sbluridé actiities JRVA'S) Ui datalySts Blinded RRCSst ¥@kdifgiabonts LHSV) of fromabout 1 to 4

[err] Thea samgebather etf catalysr wasatakenp Bxtiatted @it ldinend amp esalyzéddfor 28al daod, €1 I ]

(550 t dydregen jand sutir] and ttecpopr velue lasd $uffadaradaavemldelerineiby hdorduey dodbsidaax 8880200 -

2400 pdarg 60,00Nesi)f Tielresuitsnage sheamiplTeble $badet. forth to illustrate this

i nvention. Exanple 40 Dinmethyl Disulfide Presulfiding Agent 91 m (73g) of
a SoPi @imedt PalxsufiderRsesulfiding Agsht bear i ng nol ybdenum oxi de [err] and cobalt

OXI de (CoO) was calcined at [err] for one hour. This oxidic hy drotreat| ng

cat aI yst @@Pﬁi@kg’cﬂt‘é"o‘"’%ﬁ@'ﬁ’l"@ %¥§°pﬁf§'at Rere. Q‘BﬂhylP‘iﬁu"'% ﬁg@atammm %
[err] ga@fgﬁ'f 'd'aalemqyg %@bhq dsvutb The
cat al y§f °'lg‘7 ae"t?""ﬂ : %%f;ﬂ%’ﬂnwf s“o\f GogftioHedRY| SF Tha RYA (RN QUPRe rass
charGedt sfﬁ’ascf?‘f' ing 08 19WW&t or (el ongated cat al yst - packed
tube). glhe_ & c)tol was purged with nitrogen and heated to 230 C (450 F) in
a m)lten soldﬁ( h To 7460g. of a diesel oil [API gravity = [err] total

sul fur yred réAYs thé)ﬁ‘@A o LetaSELinidecBRitnR %Q'agéé‘ $t|JT Jtﬁé |-|8§- Sarft tor 8'chthiyst( 398 -

[errdh BiideWRdin 88dG6ht + LACLIaMY asAbscHbddTb aﬁuk tgér\é%aﬁlxst

sol uti Rnifided MtRDRMDS,Lalduiiled dbie 15 U § .11, contn'but ed by the presu fiding agent

and a t ote résusf mludig it catalyst analsigtiSodupicits Fundlwhy/é DRIBS Wad dsodad 14 sulfafng2 SCFH

at 34 lagens afegen pSliablp 1 thelbwa| The eveEagel REA BiAIR0 BSighitanteehior thae thatrferDMOS. di ng
solution was fed at a rate of 206g/ hour (LHSV=2.7 [err]) for twelve hours,
expasi MYIDSIMRSBiend Peasulfidingsdget al of 30g of sul fur. The bath tenperature was
held at [err] [err] for four hours, raised to [err] (600 F) at [err]

/ hour ovethe gpragpdure ghown hes rNRE ahowe Wes pepted5copf thetr 3 1: oysighinelerid ol DMDSand her eby
pr.oduc @MPS g ueadras e 'ﬁ‘éﬂ!%ﬂ aftand §3g:0f et 11l blendyyap disspived in3803gpb diegehpiktad t o
W givep S‘BJVIBF coptginig 1ot Sﬁ@' Pestribiiad Pythe Rliand: tharesulisare givendm &epler tbalav: he

pres | fiding solution to a vacuumgas oil [API gravity = [err] total sulfur

= 1.37% total nitrogen = 822 ppm distillation range = [err] (518 - 975

F)]. The feedstock LHSV was 2.5 [err] and 7 EP 0 276 681 Bl the fl ow was

mai ntai ned for 72 hours, with [iquid product sanples being taken every 24

hourg. The average sul fur anal ysis of the sanples was 0.779 wt % and the

hydrosul furi zation rate constant, k, was cal cul ated using the follow ng

rel ati onshi p:
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5 [err] 10 where LHSV is the feedstock |iquid hourly space velocity, nis

the catal yst HDS (hydrodesul furization) reaction order
above identified [err] CoO al urEP@2rgesioBr eati ng catal yst),

aver age wei ght
sul fur
this val ue was used -as
activities (RVA' s) of

% sul fur in the product sanples and So is the weight
in the feedstock. The calculated k for the above run was

t he
cat a

sanpl e of the spent cataly

for gotal carbon, hydr
wer e determ ned by ner
are shown in Table 1
above procedure was f
contai ning 76 weight
prespgl fidi ng agent.

give a solution cont
(relative volunme 25 &
formula: [err] = [errz
with test agent [err]X
wi t hrst est agent T cal §
HDS-rat e constant ford
1.41. The results, ing
where DWVPS was usesq aB
aveT:age RVA of 14Qafi s
DV DVPS Bl end Prlisul
repeat ed except t a
presul fidi ng agent and
diesel oil to give a s
bl engd. The results are
681 Bl [err] As can be
bl end of DVDS and DMPS
and DMPS and such RVA

i

ogen

cudy

x
nigg
tivi

Xo 1
i $7)

| W]
| 1 oW
198l Hsul {4r gvas uged in place of DVMDS as the
ALpf SDVPS W Hl effded with 74909 of diesel

(n =1.65 for the

Sis the

%

1.41 and
basis for calculating the relative 15 vol une

ysts sulfided with test sulfiding agents. A

bt was taken, extracted with toluene and anal yzed

and sul fur, and the pore volume and surface area
perfusion at 4880 bars (60,000 psi). The results
20 Dinethyl Polysul fide Presul fiding Agent The

pd except that pure dinethyl polysulfide (DVPS)

oil to
1.0 wt% sul fur contributed by the DMPS. The RVA
y) of the catal yst was cal cul ated using the

DO where [err] is the RVA of a catal yst sul fided
h& HDs:rate comstant for a catal yst 30 sulfided

ulafed?as Absé€ti Hed™above for k, and kR is the

aTa

| W&

tdhe
sign

fidi

1:§
55

ol ut

on the basis of the i
for #he follow ng Con

35

50

aPyst FBuidedSwith DVDS, cal cul ated above to be
ng spent catalyst analysis, for duplicate runs
sul fiding agent, are given in Table 1 below. The
ficantly greater than that for DVDS. 35

g Agent The procedure shown for DMDS above was
wei ghtes bl-end ofn DVMDS and DVMPS was used as the

o th& 1*1 bl el was dissol ved in 3905g of

on coMaihing ¥ 0 W% sul fur contributed by the

gi ven in TabLg 1 bglOML 40 45 50 55 8 EP 0 276
se f:rom%h&.ab:ovegta |l e, the RVA of 155 for the
is gignifi-cam |y great ér 3han tg,hat observed of DMDS
is also si ni%icantLy gieater than that s5 expected
r‘di v%ﬂjuql ¢A wal ues o or |DMDS and@ DVPS. Cl ains O ai s
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As can be seen from the above table, the RVA of 155 for the blend of DMDS and DMPS is significantly
greater than that observed of DMDS and DMPS and such RVA is also significantly greater than that

55

Claims

expected on the basis of the individual RVA values for DMDS and DMPS.

Claims for the following Contracting States : BE, DE, GB, IT, NL

9



EP 0 276 681 Bl [err] As can be seen

fromthe above tabl e, the RVA of 155

for the blend of DVMDS and DVMPS is significantly greater than that observed
of DVDS and DMPS and such RVA is gplg#resdediiisf i cantly greater than that

expected on the basis of the individual
Claims Clainms for the followi ng Contracting States

276681 Bl 1. A presulfidin

greater than x, the m
rangi ng fron125 to 75 ¥
present in the blend i%
The presulfldlng agen
to 6 carbon atons in e%
has from1l to 9 carborw
of claim1 dissolved o%
4. Thes presul fiding ags
agent of claim4 whereg
in each al kyl group an
atons in each al kyl
id dialkyl sulfi
pgfjéa1fide is di
of presul fiding an
hydrotreating catal yst
and pressure a presulfi

inert solid, porous cat
rangi Ay 25 from5 t
fromO to 20 percent, s

support and oxi des, sai
hydr ocar bon sol vent con
amoung, sufficient to pr

percent based on the wei ghtjof sa® sbluti®n,
presul fidi ng agent and hydr
uf f§
8 The process of Blaim7 mheLg,n sai d
agentsof claim2. 9. The p
frg
of

ler.ein the presulfiding so
bearing support at a liquid
hydro$en gas is passed in g
| east 50% by vol ume of the§

continuing for a tinme s
oxi des.

present in an anount of
is present in an anount

50

§

segfl di al kyl

RVA val ues for DVDS and DMPS.

:BE, DE, GB, | T, NL EP O
g agent conprising a blend of a dialkyl sulfide
n [ERR] and [ERR] are independently al kyl groups
~ptoms and x is 1 or 2, and a dialkyl polysulfide

n R3 and R4 are independently al kyl
at ons and y i's 2 to 8,
brr] and R4 do not 5 exceed 30 and y is

gr oups
provided that the tota

=
C

8| pgrcegy and ,cofalt

sul fide being present -in the blend in an anmount
ercent and said dialkyl polysulfide being
ngunt = aggi ng Krom 75 to 25 wei ght percent. 2.
arm 1%wherei'n Said di al kyl sulfide has froml
al kyl group and said dial kyl polysulfide
in each alkyl group. 3. The presul fiding agent
sed in a |liqyid hydrocarbon carrier therefor.
olalnllomhqrenn x is 2. 5. The presul fiding
dedi akkyk sul fede has from1l to 6 carbon atons
pol ysul fide has from1l to 9 carbon
. The presul fiding agent of claimb5 wherein
thyl disulfide and said dial kyl 20
sulfide or di-t-nonyl polysulfide. 7. A process
drotreating cagalyst to forma sulfided
¢onpr s¥s pas®i ngl at an el evated tenperature
sol ut Monvand hydr open gas in contact with an
support bearing npl ybdenum oxi de in an anount
oxi de in an anount ranging
gonbi ngd wei ght of the

cgnprisgng a liquid

nmpunt g3 based opg the
psul fi di ng sol ution

Presul fiding A

ng theg, ptesul fadi ng ggent claiml in an

4 torhl sulifuR coptgnt of gfrom0.5 to 5
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As can be seen from the above table, the RVA of 155 for the blend of DMDS and DMPS is significantly
greater than that observed of DMDS and DMPS and such RVA is also significantly greater than that
56 expected on the basis of the individual RVA values for DMDS and DMPS.

Claims
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40. flowrate of the process system and the pressure in the reaction
zone ranges between 13 and 102 bars (200 - 1500 psig). 11. The process of
claim7 wherein the presul fidi ngp e@eetsi Btthe agent of claim4. 45 12. The
process of claim 1l wherein the presul fiding agent is the agent of claimS5.
13. The process of claim 12 wherein the presulfiding agent is the agent of
cl airh @: A Rresyliding |agend eemmising & bleachefi axdjalkyheulfidg ot they forpyde Bdferwhersirohorad ®e Wi t h
t he proce¥$ ingppaprentiyatryl greypg having feam fliteidd chrpen @f’ff‘%&@q nds t&r &l sk a diekydar ed

i n accor deayedfide; o fhoifermuls ReBBel whatein fla andfungra indepeprently alkyl 9’?‘@§Havrigdfl°@t1r*6at i ng

cat al yst PéHmF ﬁ"da%bsc?rtﬂén'?f vidod that Yhﬁé’tabf“dﬁ@ﬁﬁfrcé’be‘f atepsyinffs ppd Rgdo not A
sul ff ded Eg (E'F' yiing beino prosagt Hé*f?c@ergn 'Lg’??@"tﬂ?'l?@gdure
of claim b et e L R
0 276 681 'E)gi"glmm resu‘?‘hﬁe agent corrprl sing a blend of fromat.|east 10
[err), andau Erol, 4 5 B BN i aBh LU e 1 gth PO pr" WL bor
at ons and ) rom no nore t han t percent of a

di al kyls, pﬂie)b?ééhlf’du%ﬂag@rft of é?é?m fi Qls5BNed ol tﬁgpﬁﬂsed’\fﬂ ‘3rl;%]ud“hyh%f:&rion%%er[tﬁ'efréf&r are

I ndependent |y al kyl groups having from1 to carbon atons and y is
2 to 84 pTHR\traafbiigrabnt bh@aih atwhbreinitiger of carbon atonms in [err] and [err]
do net exceed 30 and y is greater than x. 2. The presul fiding agent of

cl ai m 5. witerpeesalfidiay abeoli alclaim 4 swhbrbin deid idialkpir seifidenbasiflomt h étaeod atomsameafoUNt
rangi ng falkyhgrddp and saiddialeyi goiysulfidsr fme from A tai9 sazbod athmalinkepbh gkyl greupl f i de i s
present in the blend in an anount 10 ranging from 75 to 25 wei ght

per cen®. e propulfiiging agent piotiaiy Sayeerrin edid dinlkyl isvitideyih glimethwi djstilfide Anchsdiy dialkyl| f i de
ha3™®r om relyeiids ixdimeiav pelysyiide eriei-nee palysulife.gr oup and sal d dial kyl

pol ysulfide has from1l to 9 carbon atoms in each aI K group. 15 4. The
presul fi df H'@caé ghfresyffiding "&4’%‘?6?"9&&“'6?‘ tofp 'TVH'°§°aF'“9cﬁ?PaHSt which

hydr ocar b‘E?H‘ Pﬁl"glahﬁ'} tqg'pe F’ %ﬁ"f“fﬂ‘ﬂ 'f'ﬁ %ﬁ‘f’“"@? a?ﬂ '?;YPWPT %ﬁerel n
X is_2. 6 lﬁ'Pf i de

0

or nt an It o e In an m trangmg fr to er amo
fromé@ p”fﬁ EATE etV ga ag bl
pol ysul fi ro ﬂﬁon 5%1 ?ﬁn !g QJth?u a?c ng M'Eﬁ 5 e Rnt 0| .
presul fi dﬂoﬂgsﬁtg'edaﬁterﬁ of front 08! febrit Ibhsed 3h ! saiﬁlé Eind Eo

t he bl endp rbsmf.aang 855AH g KyBrogen ithf the Batadyat bishri dg'f'sdbﬁérg tlrﬁjﬁlbqgrrg tirflg! ﬁ&%h

di aIngI PR&tyRIN progbfidé Saidh&a®Rlesi N the bl end in an anount ranging from 75 to
25 wei ght percent. 25 8. The presul fiding agent of claim®6 wherein said

di al kyls. sTHefprddessios cigliniainbisin seitt pobdifidehg agentlis ¥l ajerd bedidiy . pol ysul fide is

di et hyl polysul fide or di-t-nonyl polysulfide. 9. A process of

presul 18 dThegprenessosfi chiim ehyhibrabt the atdiybdenomt axidy ¢ prbgent inram amognt| f ifrdedi0 to 25

hydrat r e apergept and said gabalt guide dspréent in an ampudof kw2 fp9pegentat an el evat ed
tenperature and pressure a presulf|d| ngi sol ution and hydrogen gas in

cont acfl0-wherprogass; 4h elim & wherain the pregiifising sely g!?tpa%ﬁa‘ib [poertags with safdcalpyphhsarivgum
oxide in %ﬁp‘%tﬁd‘ﬂ“’ﬁ’a Y8 N"ﬂ‘?ﬁ%“t'??“@e" ek thefiydrogeninas is R??ﬁeélé‘ Goptagin
ambunt r af Nﬁtdhetrﬁteé’b %9??5&??‘ 50¢ Vd’°!&'ﬁ‘ﬁl?ﬁ?‘§ mMeHOWY opre-trpngh hydipgeAed -
wei dft of 5’ P‘Ees%mﬁ’&“’ﬁ‘x 44 g ndhesaarien BPHENLR PE T EBHIF%¥Png a
liquid hy ocarbBtPsol vent cont ai ni ng the presulfiding agent of claim1l in

an armI‘WtTrELb cla&'o?a&mt @reﬂ%egﬁesﬁlﬁéﬁ?g ?gercx} lé tﬁ{ %entsovklgl}ﬁu content of from 0.5

to 5 percent based on lon, the contact of said
45 12. The process of claim 11 wherein the presulfiding agent is the agent of claim 5.

13. The process of claim 12 wherein the presulfiding agent is the agent of claim 6.

14. A sulfided hydrotreating catalyst prepared in accordance with the process of .claim 7.
15. A sulfided hydrotreating catalyst prepared in accordance with the procedure of claim 11.
16. A sulfided hydrotreating catalyst prepared in accordance with the. procedure of claim 12.

s5 17. A sulfided hydrotreating catalyst prepared in accordance with the procedure of claim 13.

Claims for the following Contracting States : ES; FR, SE
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presul fiding agent and hydrogen with the cat aI yst bearing support
continuing for a time sufficient to naterially presul fide said netal

oxi des. 10. The process of cl ai mep odveresimisai d presul fiding agent is the
agent of claim3. 40 11. The process of claim 10 wherein the nol ybdenum
oxide is present in an anount of from 10 to 25 percent and said cobalt
oxi de’ i s1-pAduestifidingagart camerising adlend pidremaat jeast 20 torbput €0 weight Percephdialiofl suifids of of
claim 11 V\H@rf@ﬂh"at'ﬁéx"br"é@[ﬂ"f RigendFlesse indprendently @iyt greupsi hevieg frena dt o iR cprbemi d
cat al yst 43toms anhxis 1 pig?. 20 IR o Arethan; 49, ip 40 wejght Ipgreant atcdigleyl pelyulfideref the
bet ween 0. 5apig RsSyRy K @mgﬁg?’e'%?‘f g'dtpgndga%%' repPE HRMngftomyf tor?0crRons o t

at thé& rat @by S2IB Gt Prajoe RuFben b FaTeAR alomsinfds e K ARiRTt s¥reed 30an8 M dh
hydr ogen f [OBReF exof the process system and the pressure in the reaction
Z0ne rang\?ﬁ%‘hp J;e Qvﬁgrg‘n 9%|al Ilsgﬁge tu?ﬁw len rocetss of
clam 9 el &Mg%a kgt;tssuﬁ.eee i b

procegs of ré;, EntPr esu e agent a m 6.
16. The process o al m erein the presulf|d| ng agent i's the agent of

claim 8.3 Shéﬁmsuﬁ.dagl érﬂedcmmctrnteteaatatmannasatdx%s RS RS 8Larbbh AGROMABELE
with the pamragsp eid s d&iaﬂ&;l%olyﬂu?ﬂdeﬁasﬂ%htfitd@d:avhUrd&l&ﬁJ:ﬁ@iehBﬂyl@?&ﬁ' yst prepared
I n accordance with the procedure of claim13. EP 0 276 681 Bl 18. A

sul fi ekedd. hyrbe prosullicing Bgentd tiditmy Sdisspiveii disgbrdet irteCiR0id hpdieoarbish Edivietk therefor. ocedur e
of claim14. 19. A sulfided hydrotreating catal yst prepared in accordance
wi t h t heb. piToe preisuifiging aigeot o iclaim]l Gwhefsin XRe2endl cat | ons Revend| cat | ons pour | es
Etats contractants sulvants: BE, DE, GB, IT, NL 1. Agent de presulfuration,
coppr enafht Thepiegiifiding gent ephdaim Sawherpinseaid dialieyl elefidginas frgm @ tel€@ chibpmeibras RIea@R2
dans Plaquelelkg gryp ard saidl distiyirrelyaifida hes fomdelp &rseriematents icle@hgtkwr?ee al kyl e ayant

L Tt AR o S S
pol ysul fir y

r epr esent e E g t pprcont and sad dialky! polysulfide,is, oy °S?L"té{‘ "E?)b'ﬁ'tdd?rﬁ’s amgunt
carbope et "9'39 POYLPEU s sous r6serve que |e nombre total

o ar ofesy v 3 Flafl e%ﬁere.ﬁ SENARGERES 5y Uindo B g Sl | SV
i b &,@;‘ Fkiiond iy

ax, le suI uffi |-t-ﬂ ge en une Ite
allant de 2 § A)en poi s et It p ysu]fure de di aI kyl e et ant pr esent

dans le gre |A3ﬂ?&€ss% préSiftiding an oxidiCMArtrédify Ghay3Ntb 1R a Edfidad Aptrdtfeiting Q&tﬁlﬁgﬁ which
Agent ggle plcomiphsbd badingOat ah WloVaAGH tomorda®Y BRbrbsdlire QMbrebulfidhiy SolutichCHAG hydrSef ghd UM €
de di al kyl én cREEIWa Gn ied séiid AIoRIie Satdlht SUppEHOBbArNGMRYlYbAHAM LORIAE QK Rt laidiy et

| e pol ysul firaihe t6l 80 géradnk sddecobaatrgnide mthn kmaurfd rangitgiesn 0@ Deleem SsaidaBurtsitugete
groupe al kyhahe 2dnbihed Apight ofdite sumpeit |ahdi rogitiés) Baics presulifding | saluticavemptisirgt & dduidl ,

di Ssous ou hyiiregqados eohdbanentaining disi mesulfidiigy ajeotod icleiom € inl ancamodiet saffigient jor prevideda
Agent sede pridal ghifuy cantentbef fromi GtetS bericenichasertiéncthe weight bf saithspiutibre theedontrct @f saidcgal
a2 255.9 @M“cheeTi regd hydregen Wtk thesaglalysirhearing stipped reditipuing ton a dimedpyfficient éqjuel
| e sul f ur e Mperigly Rrogyiiide spig msiakexidles a 6 at ones de carbone dans chaque groupe

akkyl e et | e pol sulfure de dial kyle conprend 1 a 9 atonmes de
&Y ‘} The roc ss of claim 9 wherein said prgsulfldmg agent is the agent of claim 3.

40 _
11. The process of claim 10 wherein the molybdenum oxide is present in an amount of from 10 to 25
percent and said cobalt oxide is present in an amount of from 2 to 20 percent.

12. The process of claim 11 wherein the presulfiding solution is passed in contact with said catalyst
45 bearing support at a liquid hourly space velocity of between 0.5 and 5, the hydrogen gas is passed in
contact with the support at the rate of about at least 50% by volume of the maximum once-through
hydrogen flow rate of the process system, and the pressure in the reaction zone ranges between 13

and 102 bars (200 - 1500 psig).

so 13. The process of claim @ wherein the presulfiding agent is the agent of claim 5.
14. The process of claim 13 wherein the presulfiding agent is the agent of claim 6.
15. The nrocess of claim 14 wherein the presulfiding agent is the agent of claim 8.
56 .

16. A sulfided hydrotreating catalyst prepared in accordance with the process of claim 9.

17. A sulfided hydrotreating catalyst prepared in accordance with the procedure of claim 13.

" _ AR DA A



carbone dans chaque groupe al kyle. 30 6 Agent de presul furation suivant

| a revendication 5, dans lequel le sulfure de dialkyle est le sulfure de
dimethyle et | e polysul fure de gpglktybgi gst | e pol ysul fure de di nethyle ou
| e polysul fure de di- tertiononyle. 7. Procede de presulfuration d' un
catalyseur oxydi que d' hydrotraitenment pour former un catal yseur sulfurd 35
d' hyef d8.r Abulfisiee: ydrotrgating casalyst romredl irf dicordanp@withethe procsriere bedgretature et & une
pression el evees, une solution de presul furation et de |'hydrogene gazeux
au conflfch sulfidgé h!stqypﬁm cailystpreraregdeapcorgance with thaprpesdurs plglaine 1%Hor t ant  de

| " oxyde de nol ybdbne en une quantlte aI |l ant de 5 a 50 % et de |'oxyde de
cobaft RSYF“G?‘P@“%gant it6_allan % lesdites quantites etant basees
sur | e RgEnglcations pougjles Eﬁb‘pm’aﬁfntﬁsﬂ%'sBE Pﬁ’%lnhm'on de pr ~sul furatlon

or Goul fr e Pfés"'?"aﬁt%‘; PR homyitonien G‘Hﬂ‘ sa‘?"angy ad § & gtéwg%,ﬁeg’@z < our
{3

dtabjir §"OL§UG 'T;ngt] nmﬁl;\profgagﬁr“zg %%é Ohaéarogbne

| adi te SO UFebu%Elant i;g

avec | e Sypgoida DBl oM s 68 Ydtal toméyaétaraeﬁ& ianB B )
suf fi sant g QQjb yRoR Sksfiddr ﬁrx, laoguﬁtm aé'aidikyle Bl préSerf WURGS tgaldnumuasanm@ 8.
Proced6 saiatos! 2278 @Vénsbide 3t 1680 pdysufliddI8e LiRIRHE btarlt' RS darfde IM&RAYY dnlingt | ON
est &' age@j‘amwauu.alas7$a25q,vasrwideat|on 2. 9. Procede suivant |a revendication
8, dans | oquel |'oxyde de nol ybdene est pr6sent en une quantit6 de 10 A 25
% et | '20xAgbet décprésnihamdiion edvantla esventlication 1, dahs Gagasl tle sulfare da dalkPe comprarid 1986
ProcMi6 satorwezrtle chrhonoaianschaquaigroupe Skyleda fespolysuffure|de dhalkfla cdmppag Jér9 dtemesale Ut | On
de_pr esul ¢ahond daps chreguecgsepaekylelu support portant |e catal yseur a une vitesse
spat®al.e horaire du liquide conprise entre 0,5 et 5 on fait passer

| hydr dgbfgentdeuesuiiusaiion givarida remdﬁtj'spayrdssswsmé-smrtee@s%uw@bp% og#rbonénvi r on
au noi ns 'SB'd%‘RH‘PP%I une de | a VI tesse maxi mal e d' 6coul ement direct de

| " hydrogbne dans,|'installati %ro ucti on, | a pression dans |a

zone. dd r@q;etqeaaesg'wwe?wawaémgveuﬂ@ﬂ h&ﬂ'sd@"ﬂé"ﬁéﬂﬂg%ars (500" 1500
I\/b\;;_\g%nt d en c?e ur nS vantol?6d6;é§ rq\{e tén% om;?rgnsd 1I gguel
|IIIIIIII one asjé’g& g%% w®P aISTtomesde
revendi cation 11; “gans Ge ' agent de pr esul fur at | on est ‘agent de |a

r eve:iad'sc aagehi & présultRatids sunPaﬁtqg @Q@ndﬂdﬁo\ﬁ%nﬁank Jequél S UGt G@ lafkPe %gl le e deOquel
| " agent dg@mBth@s 4t e ba sulfife @6 laidikyBORN e B8ysifurd QY AAHHIHR- ol 1O PolfRuliuld de di-

Cat al yseusrtisaohyislr € ydrotrai tenent, prepare confornenent au procede de |l a
revendi cation 7. 10 15. Catal yseur suI fure d hydrotraitenment prepare

conf or m6nkPmdéédéde pésidfuratpe dah catalgsegreoxydique d@Wediatiattarieniopourlfdrmed @ caElyba yaferdr

sul faare dd'hydebtraitemantt guisiotsisty & Jairedpassan faounectempdratara edd@eopessiat Glevées,dwel a
revendi casalugen depréseiratioryet dedinyafogdnegazeyxif eontactdl'uh pehpot dexdatatysem porpuxesplide e

conf or menigerte redantrdel Eoxpgsedeanalybdeneche une quaptité plldntedets PO B3t dREsxpdectieccabdlitons pour
[ &s/ Et at sur@oqwqttﬁgugmge 83 A desdifess quamtités Gant basées sur le poids total de support et

d'oxydes, la solution de présulfuration comprenant un solvant hydrocarboné liquide qui contient I'agent

40 de présulfuration suivant la revendication 1 en une quantité suffisante pour établir une tensur totale en

soufre de 0,5 & 5 % sur la base du poids de ladite solution, le contact dudit agent de présulfuration et

de I'hydrogéne avec le support portant lo catalyseur se poursuivant pendant une durée suffisante pour
présulfurer notablement lesdits oxydes métalliques.

45 8. Procédé suivant la revendlcatlon 7, dans quuel I'agent de présulfuration est I'agent suivant la
revendication 2.

9. Procédé suivant la revendication 8, dans lequel I'oxyde de molybdéne ost present en une quantité de
10 & 25 % et 'oxyde de cobalt est présent en une quantité de 2 2 20 %.
50
10. Procédé suivant la revendication 9, dans lequel on fait passer la solution de présulfuration au contact
du support portant le catalyseur & une vitesse spatiale horaire du liquide comprise entre 0,5 et 5, on fait
passer I'hydrogéne gazeux au contact du support 3 une vitesse représentant environ au moins 50 % en
volume de la vitesse maximale d'écoulement direct de I'hydrog&ne dans I'installation de production, et
85 la pression dans la zone de réaction se situe dans une plage de 13 4 102 bars (200 & 1500 Ib/in?) au
manometre.

11. Procédé suivant la revendication 7, dans lequel I'agent de plf_ésulfuration est I'agent de la revendication
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1. . Agent de presulfuration conprenant un ntl ange conpoe6 d' au noins 10 a
environ 90 % en poids d un 20 sul.fure de dialkyle de formule RI SR2
dans laquelle R et A2 sont, indepansiseseips, des groupes al kyle ayant 1 a
12 atones de carbone et x a la valeur 1 ou 2, et de pas plus de 90 a 10 %
en polds d'un polysulfure de dialkyle de fornule N3S,, Ry dans | aquelle A3
et R4 sont # i ndependanment, des groupes al kyle ayant 1 & 20 atones de
carbone et y a une valeur de 2 & 8. sous r~serve que |l e nonbre total

d' at omes!% Erasgdeyivent iprqventigation 1R4'an$éeq9@das@édqaer§sugeat@e e¢jfagept deolp revendisar | eur
a x. 25 2. "Wynt de presulfuratlon Sui vant | a revendi cation 1, dans | oquel
|l e sul’fupe de l%l al kyl e est Rprese q en une antlte al | ant
de 25 A o1k Sr e ety 74 daneipl 1agentie, PRI, B3 PR TR = rAn
n6l ange en' ne gquantite allant de 75 a 25 %en p0| ds. 30 3. Agent de
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de presul furation suivant |a revendication 1, dans lequel x est egal a 2.
6. Agent17d€apismtiduliurs ahydidtralidnievBidpaléaoifin@melit @ nb@ bpBratolkadSia red6HdRbtioh @3.

sul fure de dial kyle conprend 1 a 6 40 at ones de carbone dans chaque
groupe didvsndicatipns poyp dds\Esats comtacthetsdiulvhits : BES,FBNgE end 1 A 9 at ones de
carbone dans chaque groupe al kyle. 7. Agent de pr6sulfuration suivant |a

r e\rgndl chit iAgent do présuifuration gerppreriant uméfangeccorwosd didulnyine 1.3 temmpre@e%ten deigsdine
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25 % en poidy8 Polgsuliig da digiy '9@ oy S Fansslgqupls,fe ¢ bﬂ’dfﬂ?& q"lﬁ'f?“%desdans

ey kv v 1 & o 3 0 W8 T BB, 3705 TEsoR 0
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geean

d’ hydrotral =l H56 1o QUI
consiste a §§l%még“ah|trbg7gg une pressio vees, une

sol ution de presu uratlon et de hy rogene gazeux au contact d'un support
de capal 3/Sagént RO pREuIuSEINI siRark TAQ’B%QdI&@Bﬁ B\NjandiBqel 96Nl ELAIARNYRABRAI €1 @INe
quantit 6 alalomes dél€arbon@ddn® chégtd grokge lalk@pX vl pélrsurddd dialig®d dafmprend 1 10 @tofBSEY | T €
al | ant de Qarbond@afgchhdgps dioumsaligieant i t es M ant basees sud | e poids total du
support et des oxydes, |a solution de pr6esul furation conprenant un sol vant
hydr ocar4 oigertt de| présléfuraiinn tsaivenhia réverdipatidn 1¢l disgpneeuwdifparsé tians un déhidule hydrocarboné
reveneh cat iliquidelappropriéne quantite suffisante pour etablir une teneur totale
en soufre de 0,5 A5 %sur |la base du poids de ladite solution, |e contact
dudit ag®ntAgert dpprésiivratiop swivasta tevendisation 1:dens lequel nastsigal 2 &P 0 276 681 Bl
ILhydrogbne avec |e su%ort portant | e cat al yseur se poursw vant pendan

dyr b Q98T e aifeugli s 8 prarogaton 3 ot apome
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7. Agent de présulfuration suivant la revendication 5, dans lequel le sulfure de dialkyle est pfésent dans le
mélange en une quantité allant de 25 & 75 % en poids et le polysulfure de dialkyle est présent dans le .
45 mélange en une quantité allant de 75 4 25 % en poids.

8. Agent de présulfuration suivant la revendication 8, dans lequel le sulfure de dialkyle est le sulfure de
diméthyle et le polysulfure de dialkyle est le po!ysulfure de diméthyle ou le polysulfure de di-
tertiononyle.

50

9. Procédé de présulfuration d'un catalyseur oxydique d'hydrotraitement pour former un catalyseur
d'hydrotraitement sulfuré, qui consiste & faire passer, & une température et une pression élevées, une
solution de présulfuration et de I'hydrogéne gazeux au contact d'un support de catalyseur poreux solide
inerte portant de 'oxyde de molybdéne en une quantité allant de 5 & 50 % et de 'oxyde de cobalt en

85 une quantité allant de 0 & 20 %, lesdites quantités Stant basées sud le poids total du support et des
oxydes, la solution de présulfuration comprenant un solvant hydrocarboné liquide contenant I'agent de
présulfuration de la revendication 1 en une quantité suffisante pour établir une teneur totale en soufre
de 0,5 2 5 % sur la base du poids de ladite solution, le contact dudit agent de présulfuration et de
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5. revendi cation 3. 11. Procdd6 suivant |a revendication 10, dans

| equel |' oxyde de nol ybdbne ,est prdsent en une quantite de 10 & 25 % et

| Poxyde de cobalt est present egpomgs@sepiite de 2 a 20 % 10 12. Proced4
suivant |a revendication- 11, dans |equel on fait passer |la solution de
presul furation au contact dudlt support portant | e catal yseur a une vitesse
spati al e lhgdregépe agag b isuppdti @ortant leccalyBuese Boursyivant prdaniaws durse suifisdnte gbure
gazeux auPrésylireaptablement lepstis pxvdesrdialiguesesse d' au noi ns environ 50 % en
volune de | a vitesse maxi mal e d' 4coul enment direct de |'hydrogbne de

"i nst A0 Breseah sa@arb R derepdication &t dang lequelstaoem @aPrésumaa%rPét Hrgeptgsiventold se

SI tud dan®qii€aBt 3ge de 13 a 102 bars (200 a 1500 |b/inl) au manonbtre. 15

or esul fr 45 égn,ﬁv%ftt s %@r b gfa;'%"aﬂf@%ggaﬁg%@e% RS °'\ﬂf"8@8?i‘8‘é§ﬂi vant
ans .

| a revend| catlon 1§yd° eque p'é‘éngrqlu?" e pr furation est |'agent

sui Vﬁm‘lz océ%@ suivant la révi ?td §1Ie(§.me| Jn5fa|t Fé’s&? Fadgluﬁcul'&é ul*u?ah&ne%e&%&at i on
14, dans l RN s&ﬁ' B3R Vitddsd shdple Rt re du lentd/0.¥ 8 on @it passer
revendi oo B i Abt ot ] Aacia G B R e o it peor

conf or menggése @déxﬁﬁl@‘a'é%leﬁiéht\(ﬁéﬁt dé PhyEir3Y6h0 db FiAdidiiRtian de préductidrdbidd pres3idh d§H| furé
d' hydr ot r @izére 88 Mactibh 6 aitub dsRUhepIEGRNBNB 2302 EEI@0mP 1500 16AN'f & Aidhomstre.
revemdi cati on 13. 1& Catal yseur sulfure d' hydrotraitenent pr~par6

conf or Menemdédé surantida o@drndidatiinr &, dbas | lequeleragent i deaprssuifurdiién 630 I'dgnt &mviadtl MSeur
sul furd dlevepdication &i t enent prepar6 confornmenent au node operatoire de |a
revend| cation 15. PatentansprUche PatentansprUche. fur fol gende

r t,r adésRroeedé suivanBiia regpndiogion 13 dang le@Bl Tagentodies ptéewiifretionrest rif#qet\fe’ﬁu'Vﬂtﬂa'dur ch
ge eAnzel eYAdFatioy&B es ein Geni sch aus ei nem Di al kyI sulfid der Fornel R
SeR2, worin Rl und R2 unabhangi g vonei nander Al ky g? ppen nmit 1 bis 12
Kohl end®-oPrpesed (PHiEr ) aayensiaton i 4 dpney legueh diagentade p@mfur dosk'pgent sulvant la
Di al kyl po®YReHP3iPY8-der Formel RaSyR4, worin Ra und Rs unabhangl g vonei nander
'ZA‘IWKZL%eﬁp %q sgtl.lrtéul‘gnré3 c!'hydro? autgr(r)igr!t ﬁggrﬁ%alggglﬁoragr‘égna lajue gr% awva&ﬂﬁ %\éﬁglghca?io Zg hi* 40
Kohl engt o HPQ'E mﬂ k I st
unf al tﬁsv é{) sg'g%u“u% ‘ﬁﬁg F?nt ggfﬂn}é g‘?’h’é ﬁ%ugﬁé\g%n%m% & hfjg‘%éo&m%ﬁ und das
Di al kyhg0obatsiysbiristhubd @umﬁsneh(&ﬂ BRpit BonforméMent &Snoﬁe%aa{e.aerae %ﬁ@@eﬁ@&.&m

vorldpegen. 2. Vorschwofelungsmttel nach Anspruch 1, dadurch
gekennag.! cduhibur s difdrotivbit bpdré tehfolmdent & ridde opératmiab ®VeleRditaBbOr®R | N
j eder Al kyl gruppe hat und das Dial kyl polysulfid 1 bis 9 Kohlenstoffatone in
j eder MRateptagspripghe hat. 3. Vorschwefel ungsmttel nach Anspruch 1, dadurch
gekennPeteotanspriicheill folgende \eragssthates sBE OF, @BHT, oit- wasserstofftrl ger daflr
auf g8l ost odor dispergiert ist. 50 4. Vorschwefelungsmttel nach Anspruch
1, daddr cYergshwetelungernitivndadurchi gskepngeichnet, defops einS3emissh auh pleére Dinflylswifid desl nach
Ans ruch Bemej&fuSdfieivode Re\'ﬂ‘i‘i@l“&ﬁ’i@lg'g vaeginandep AlkyigregpRi, i { |bis| 18 Kohlansisfiatomen
onst o'?“\da‘ttwdl ’hf écﬂé’P’ Q'a!‘fﬂﬁ’dﬁ(fh'ﬁd &ﬂs"%ﬂ‘%\lﬂ@f‘ oreis F:fynd Rt pis 9

Ko Iensto‘l"\“ "P p" i]tf ‘éP'ﬂ 'Ph tteI
nact® Ansp u as oni;els ’% %E S“% If d
fid und d ySul fi
i st é "J"H" lanip ?ffg Bon %ff ? glll

2. Vorschwefelungsmittel nach Anspruch 1, dadurch gekennzeichnet, daB das Dialkylsulfid 1 bis 6

45 Kohlenstoffatome in jeder Alkylgruppe hat und das Dlalkylpolysulﬂd 1 bis 9 Kohlenstoffatome in jeder
Alkylgruppe hat.

3. Vorschwefelungsmittel nach Anspruch 1, dadurch gekennze'lchﬁét, daB es in einem fllissigen Kohlen-
wasserstofftrager daflir aufgelSst oder dispergiert ist.
50
4. Vorschwefelungsmittel nach Anspruch 1, dadurch gekennzelchnet, daB x fir 2 steht.

5. Vorschwefelungsmittel nach Anspruch 4, dadurch gekennzeichnet, da8 das Dialkylsulfid 1 bis 6
Kohlenstoffatome in jeder Alkylgruppe hat und das Dlalkylpolysulfld 1 bis 9 Kohlenstoffatome in jeder
86 Alkylgruppe hat.

6. Vorschwefelungsmittel nach Anspruch 5, dadurch gekennzeichnet, daf das Dialkylsulfid Dimethyisul-
fid und das Dialkylpolysulfid Dimethylpolysulfid oder Di-t-nonylpolysulfid ist. —_—
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C .L N S EP 0 276 681 Bl K> 7. Verfahren zur Vorschwefel ung eines
oxi di schen Wasser st of f behandl ungskat aJ ysators zur Bildung eines

sul fidierten Wasser st of f behandl ugpgaredgy gt or s, dadurch gekennzel chnet,
daB bei erh6hter Tenpera--tur und Druck eine Vorschwefel ungsl sung und
Wasserstoffgas mt eineminerten, festen, porosen Katal ysatortrager, der
Mol ybdari x Verfahren eum\@rscivisatehag \sivps &udmcbenwas%rswmbelﬁodﬂamsletaiyshtomzue|Bmkmg beesge
von 6 sdfidigrien Wessbtstoffifehgridiungskatalysatprakdadgrethgekenrizeinhnea, dad/béi @ihSutbrcTeiperge n

si ch auf d&s uedfnckieinet orsChwelelvingsidsurg Tndi Wessensiatija©xiitdeineny insrtenh testen, \potdeén di e
Vor schwof eKatalysatodiiigey, der Molvbdserida sinecddengmven §Disr8 % pridiGobalioyé inspiriet Merige verf all t
das dd&s Vo Ps‘l’?n%ge?"éréﬂhdb'ﬁﬁ“iai"eqeb’ﬁ Mirch yeoRel ienMangpn, siely gy as\jo '@'9@?19%'1’"5 voryji e
ausr ei cht , LﬁQ?’e'r"ﬁ’eﬂ"'@s%?ﬁ'P‘&eehWbF e\{%c{ywqfﬂmgqybsgnqoplg ﬂgss‘ﬂ?s ??erzi'ﬁfﬂb'das

Gewi cht defU@ ?l?;"‘% rdé? ﬂ 9"“15" die
Vor schwef et ‘g‘? P"zﬁ%% '°ht d° gxﬁuat or
t ragenden ﬁay?l S ?or en enn%é' n aus nd n%qzﬂ’r“ ﬁ ?rlni::e n neer:
Met al [oxi d lh h %}n vorzus e 1l ren
nach Anspruc ‘}t ge ennzel chnst daB das Vor schvvefel ungsm ttel das

Mttel ngc '%lﬁlﬂ%ﬂ rnu&mngprhc'ﬁh daarch ge%ﬁﬁiﬂ%wdﬂ%pV%ﬁ%ﬂ&%srﬁuﬂel@“ﬁtﬁlrhach
gekennzei cARghuch 438 d Mol ybdanoxi d in el ner Menge von bis 25 % und das

Cobal {zoxi d i n ei ner I\/Enge von 2 bis 20 % vorliegen. 10. Verfahren nach
Anspr uche. 9 verthhfbd nGdh AMSprEhNS, Ghdulth Yekenfizdichiet dMDdas MIWBERIbXIN B A MbEge Wb 10d0em
den 20 bi€26 24 yrriada® Cotialtaxigiamelman Mbligegeii 2 bis 20 €4 vodisgen.

St undenr aur ngeschw ndi gkeit der Fl Ussigkeit zwi schen 0,5 und 5 in Kont akt
gelr,acht10wiVerdshred asch\/ésprechs?, aladuchsgererinzelchinet, dad die rVorsthiwelungsios@gsuihdarm deng k e t
von uggef i ietalysatod dagonden Bigek/mit eingh FHendemaurigasehwindigkeit der Flussigkeit zwischen 0,5 und
Wasser st of B-7tigntalsisashraelt Wisd; HasVassen ot dem 'g'téa?rtm't?wr Qesclwingligkeitven y s in
Kont akt geBtingesiens\f0r ¥ol-%, der mraimajop Wassqryiofig@angrduiphiquisiliefasprbwingighsis das Verfah-

zwi schen 1%engfderd i Kontakl gabrgchtwird,jund (dlep, Biugly '"Iq°é5?a""°2§z°1°l'm Sepiehmrischembt h
Anspr uch 7 Unqy L3 ¥ (ﬁoodﬁ( 912%9 &?ﬂ‘ret daB das Vorschwefel ungsnittel ein

M ttef® ngch_Anspru fahr 11. dadu
gekennze tIXﬁg regg%'% '%113 & oré‘% rCh l?ﬂzes' P{’]gftbel no rfwfapﬁu"%fé'gtﬁ'aegbh%n nach
Anspruch 5 s Ver f ahren nach Anspruch 12, dadurch gekennzel chnet, daR
das Vor sghvghled rﬁQc?u%ESr&‘Jh 1@' daadddt &&Lnrﬂaﬁnne@rlﬁp b44rsEnviefolungsimitel J‘rﬁlMlttel nach
Sul figj ert ahsphiR @St Of fbehandl ungskat al ysator, hergest el T nach
Ver f ahren gemaB Anspruch 7. 16. Sulfidierter =

Wasser st Vadhan KhdiNgisgradhakydaaie gekbizeRftet! dab dataeRcriRmIukgsTitdNse MitgeReB
Anspruch llhaspheh 6%l fidi erter Wasser st of f behandl ungskat al ysat or,
hergestellt nach dem Verfahren gemaB Anspruch 12. 40 17. Sulfidierter
WAssepsst i fSoidieded Wassgstotitehandimadskatalyshten, beegeseiitinbehrdambVedaman\gembétrsprachgs B
Anspruch 13; PatentansprUche fUr fol gende Vertragsstaaten: ES, FR, SE 45
1. Vor sctewShiiidierieyWasserstoffoehaidiyogskdtalygatiaie hergestelinacit demdefiaheen gemAs Mspiugic -

eRthilt von m ndestens ‘10 bis ungefghr 90 Gew. -% Di al kylsulfid mt der
For mel Hi- Md'e%WPfFeﬁP"'{’Phﬂ'dRQQsheﬂ%\ﬁﬁP’nb‘?’@esﬂfﬂirﬁ'é?hrf‘&ﬁ‘d@ﬁahmnl{%ﬂ"@f Mspush Rt 1

g: 2 ég’ K1QIh lsglﬂagrtoe]; tsgrrszte Rbe?'\anggngspatalysato Fnergesteﬂ nach dersnt\Fenahren geméa/ Rnsprm:hcnlt mehr

Patentanspriiche fiir folgende Vertragsstaaten : ES, FR, SE

45 1. Vorschwefelungsmiitel, dadurch gekennzeichnet, da es sin Gemisch enthilt von mindestens 10 bis
ungefdhr 90 Gew.-% Dialkylsulfid mit der Formel RyS,Rz, worin R1 und Rz unabhéingig voneinander
Alkylgruppen mit 1 bis 12 Kohlenstoffatomen sind und x flir 1 oder 2 steht, und von nicht mehr als 90
bis 10 Gew.-% eines Dialkylpolysulfids mit der Formel RsSyR:, worin Rs und Rs: unabhéngig
voneinander Alkylgruppen mit 1 bis 20 Kohlenstoffatomen sind und y sine Zahl zwischen 2 und 8 ist,

§0 mit der MaBgabe, daB die Gesamtzahl der Kohlenstoffatome in Rs und Ry 30 nicht {iberstsigt und y
grdBer als x ist.

2. Vorschwefelungsmittel nach Anspruch 1, dadurch gekennzeichnet, da8 das Dialkylsulfid in einer
Menge von 25 bis 75 Gew.-% und das Dialkylpolysulfid in einer Menge von 75 bis 256 Gew.-% in dem
55 Gemisch vorliegen.

8. Vorschwefelungsmittel nach Anspruch 2, dadurch-gekehnzglchnet, daB das Dialkylsulfid nicht mehr
als 1 bis 6 Kohlenstoffatome in jeder Alkylgruppe hat und daB das Dialkylpolysulfid 1 bis 9 Kohlenstoff-
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bis 10 Gew. - % ei nes Di al kyl polysulfids m}t der Fornel RsSyR4, worin Rs und
R4 unabhi ngi g vonei nandér Al kyl gruppen mt 1 bis 20 Kohl enst of fat onen si nd
und y eine Zahl zw schen.2 und gp p2%s 6$0B1 mt der Mal gabe, daB die
Gesant zahl der Kohl enstoffatone in Rs und R4 30 nicht Ooersteigt und y
gr6ller als x ist. 2. Vorschwefelungsmttel nach Anspruch 1, dadurch .
gekerfnzel atdmedo jedefikyldeppebeaiizky| sul fid in ei ner Menge von 25 bis 75 Gew. - %
und das Di al kyl polysul fid in einer Menge von 75 bis 25 Gew.-% i n dem 65
Genmi sch V mwgsrﬂﬂe' veohAaerich d| dadursaeiennzelchoet def op in ritemfiUssigen ikelen-
gekennzel‘tﬁ? féqféEPf'HéEfgtﬁ’%PWF%ﬁ@'?rHs‘m cht mehr als 1 bis 6

Kohl &nst of f at one i n j eder e hat und daB das Di al kyl polysulfid 1
bis o Rohv%ﬁegwwsq%e' nach vy ﬁ%ﬂa P @femwewaﬁ £0eF S8y oruppe

bESItZE ‘%sc mtte a h An r%‘ g?h#(gf fec{u e hnet,

daB d

iab o= 1 s § il B st S R S o
X

gekennzel clhfr#"'t?p fU 2 steht 6. Vorschvvefel ungsmffel nach Anspruch

5, dadyr CfQRksamgShitd Haln Aﬁ’saﬁcﬁi%s diduith %&&étbﬁe $3b Hiab DYRRS inObifert OTE
in jeder gy haH 26079 @dw. H6hd @RS D Afl&dﬁbéblﬁm Yoinbt Hidride YonDi5%is225 Gew.-% in dem
Kohl enst ofdnaécAkétisgem | eder 10 kyl gruppe besitzt. 7.

Vor sghwof el ungsrn'ttel nach Anspruch 5, dadurch gekennzel chnet, daB das

Di al kylgs UVdrschwefélungsniiits! nddhIPapepruch 18, ddululdh gekénnisiihnet) dasdds ORIkyISdIfial Dirvidtaisysui f i d

i n el ner iz igi@nd/ das Dikyipolgsullid Dioeittylpélysulfid ddsmDBewhgmlysuiaristi egen. 15 &

Vor schwef el ungsm ttel nach Anspruch 6, dadurch gekennzel chnet, daR das
Dial ky Bs u¥drfalerDrurdforaghiweiolng ejnesi ogfidischen WasserstolibebpnsliuRgskatalysptons| zf Biidung eines

Di new hy| pwifiisitanfWagseselefibetpnpdiyngsieialysatass. adyrchiggkengzelchnet, abrtohsthihier Zempera-

Vor schwef & YidPrick eise Veserhyetolingsidsung o Wesserstoffigas i Ko @F*ﬁ wlan Hit §inomy

Bi | dung e'm\'@% fogjon, porBsa) 'thﬂ!MSEtPfff@?ﬂv% é’lswﬁﬁaw%@h%im P S8t Brugd

dad h id dn ¢ ‘Mengqj\é:BO

vgrgf;ﬁmfg §’Fd’ % . ngggg Vorac e. gg?’f@ﬁn t

(I\a/:ene i ne reu g‘ é %gérﬂ ?%%ﬁo ot 23{90%2 Ba; eI ner
nge VonZU il iCﬁen, er Ol VUI

wobel di g | C)( de
bezi ehen,chg WE? é,rzu SinGerMR scﬁeﬁe unzg{s ‘ggungﬁ gl et %gls{%g"s?&iﬁ(%whl eﬁwag-

serspof fl 6sungsmttel unfalit, das ei n Vorschwefelungsmttel nach Anspruch
1 in ehoeverifRbdfack Ahdphich o, aiu@cragaémzei&hnet,tuan Qb ARschwisteing Sationeih Mgt Ratht  von
0,5 bi s Sadprubezigen auf das Gewi cht der L6sung, zu erreichen, der Kontakt
des Vorschwefelungsmttels und des Wasserstoffs mt dem den Kat al ysat or

t r agendenvemaimgrenach fnspaichn 80) daduech @eksnezedchinet) da8tag olybdineridsim hiaértMengevod 1@

Met a6 | oxi 25 % vad dasrGob@ioxid piviner Mengh een Abid 201§ vorbiegeischwef el n. 30 10.

Ver fahren nach Anspruch 9, dadurch gekennzel chnet,, daB das

Vor schvgf ¥arfghrersach Aasprush A1, (dedureh) gekenngeighned dak e Yorsehwefelyngsidyung mitdemydenach
ARgpr uch Katplysaterdragenden didgel ioibeinas flpdentymoesehwindigkajtisian Fseiokeit 2isghen 5 YENnge

von 10 5 in'Kontakt gebracht wird, das Wasserstoffgas mit dem Triger mit einer Geschwindigksit von ungefihr
mindestens 50 Vol.-% der maximalen Wasserstoff-Zwangsdurchlauf-FlieBgeschwindigkeit des Verfah-
renssystems in Kontakt gebracht wird, und der Druck in der Reaktionszone im Bereich zwischen 13
und 102 bar (200 bis 1500 psig) liegt. '

13. Verfahren nach Anspruch 9, dadurch gekennzelchnet, daB das Vorschwefelungsmlttel ein Mittel nach
45 Anspruch 5 ist.

14, Verfahren nach Anspruch 13, dadurch gekennzelchnet, dag das Vorschwefelungsmittel ein Mittel nach
Anspruch 8 ist.

s0 15. Verfahren nach Anspruch 14, dadurch gekennzeichnet, dag das Vorschwefelungsmiitsl ein Mittel nach
Anspruch 8 ist.

16. Sulfidierter Wasserstoffbehahdlungskatalysator, hergestelit nach dem Verfahren gemas Anspruch 9.
56 17. Sulfidierter Wasserstoffbehandlunskatalysator. hergestslit nach dem Verfahren gemaB Anspruch 13.

18. Sulfidierter Wasserstoffbehandiungskatalysator, hergestslit nach dem Verfahren gem#B8 Anspruch 14.
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35° bis 25 % und das Cobaltoxid in einer Menge von 2 bis 20 % vorliegen.
12. Verfahren nach Anspruch 11, dadurch gekennzei chnot, daB die
Vor schwef el ungsl dsung mit dern dep d'Gleadgy it or tragenden Tr~ger nmit einer
St undenr aungeschwi ndi gkeit der Fl Ussigkeit zw schen 0,5 und 5 I n Kont akt
geblﬁpht wi rd, das Wasserstoffgas mt dem Trager mt einer Geschw ndi gkeit
von “dngefa foliidi@ter Wassaistotimbindiongskaialysatbr, héhgesiolit naddomededahron gemés Anspruch 15.
Wasser st of f - Zwangsdur chl auf - Fl i el i geschwi ndi gkeit des Verfah- renssystens
i n Kontakt gebracht wird, und der Druck in der Reaktionszone i m Bereich
zwi schen 13 und 102 bar (200 bis 1500 psig) liegt. 13. Verfahren nach
Ansprdch 9, dadurch gekennzel chnet, daBl das Vorschwefelungsnmittel ein
Mttel nach 45 Anspruch 5 ist. 14. Verfahren nach Anspruch 13, dadurch
gekennzel chnet, daB das Vorschwofel ungsmttel ein Mttel nach Anspruch 6
ist. 50 15. Verfahren nach Anspruch 14, dadurch gekennzel chnet, daB das
Vbrscgyefelungsnittel ein. Mttel nach Anspruch 8 ist. 16. Sulfidierter
Wasser st of f behandl ungskat al ysator, hergestellt nach dem Verfahren genmdP
Anspruch 9. 65 17. Sulfidierter Wasserstof f behandl ungskat al ysat or,
hergestellt nach dem Verfahren gemmAl Anspruch 13. 18. Suffidierter
Wasser st of f behandl ungskat al ysator, hergestelit nach dem Verfahren gemAD
Ansprych 14. * C L M S * EP0276681 Bl 19. Sulfidierter
Wasser st of f behandl ungskat al ysator, hergestelit nach dem Verfahren gemAO
Anspruch 15. 6 10 15 20 26 30 36 40 45 SO 55
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