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A HYDROCARBON. MOLECULE Cat al ysts for the hydroconversion of rocar ons
and particularly for the hydra-treatnent of petroleumcuts general |y

contai’n at | east one el enment of group VIII or group VI of the pereodic
classification or a conbination of several el ements fromthese same groups
deposited on an anor phous oxi de support, for exanple zeol Mﬂwmlmm for
exanpl e the designated solids Coi~tol Al ZO3 Ni Mo/ Al 202 O nabl e

the catalysts to be active for different hydrotreatnent reactions; i.e

hydr odesul furati on, J@Ygg'f’lﬁ'eﬁkéééﬂﬁﬁkﬁﬂbﬁnmdFHEt ?ﬁﬁ:é‘ﬁ:k@ﬁ or derret ahi zat| an
and certain types o? YﬁﬂaodARB‘ ftlge to carry out a

suf focation of the rretals W|t almo creatlng an active phase of the
m xed s t th the
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hydr oc arah@qﬂmaso Q¥idE Supfbd, FaC tdinplel Bdlithich uch nat mclxaf\ lthd: dadignatdt faligs t ype
of catalg isto carwgout an ex-situ suffocation, 1.e. outside the

hydr ot r ALOr. Mfpl Qs of AU Ay Tioneqphle 'bwa&hfférfpsbeofa%efomsﬁﬂﬁet&fant
for eXarmphbioRAG 3lies UPE Sydd8aldP 13R0LRG0qchEudn’ Hieanaibhieaobi ect
of the present Invention is to carry ex-situ presulfuration of the
cat al ystdememallizdténhyd cowortyms of b)rdrqﬁendmgud,r ibcalelahk th gamheutpr seifientm afthe

hyd d t ff t d which ff t ed
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char act estdgd @flist 5% dah@dd ,outMvich theldeeabdsidaed asl iPnditioRttE REu S UER O HF tRHréduct
presulfuratl on, the catalyst is brought into contact with at | east one

hydr ocari®#h sebseqysniige: [reande codied eurasenrdias pbimetieentpritags cfherrenvestiambr abl v
al & st aGel Wfed SR SARMuOH! &Hlifl o LAy Qe (it GRRERRRCaRAGalE R (he
said presul furation stage. Thus, the catal yst is preferably brought into
cont act wa(mtmmhhly)dr@@@pmnwmmrdurl ng a state before the

presul furation stage In this case, the hydrocarbon conpound can be
deposited using any nmethod, for exanple using the nethod of dry

i mpr egnaTﬂeOthhﬁfméthrﬁi cbictivytiat iy txtplae)fhydryﬁtciarth)@a@mmru a:dsimThilfBraiinmriegnat ion
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The object of the present invention is to carry out an ex-situ presulfuration of the catalyst for
the hydroconversion of hydrocarbons in the presence of hydrogea and at least one sulfurated
compound which can be sulfurated hydrogen or any other compound contaning sulfur. The
invention is characterized in that, with the aim of improving the sulfuration or presulfuration,
the catalyst is brought into contact with at least one hydrocarbon compouad. This hydrocarbon
compound is added either preferably at a stage before the presulfuration stage, or also before

and during the said presulfuration stage.

Thus, the catalyst is preferably brought into coatact with the hydrocarboa compound dudng a
stage befare the presulfuration stage [n this case, the hydracarbon compound can be depostted
using any method, for example usiag the method of dry impregnation of the catalyst by the
hydrocarboa compound. This impregnation takes place cold, i.e at normal temperature [t will
most often be enough to iatroduce the hydrocarbon compound into the porosity of the catalyst at

least superficially [t is not aecessary to go “to pore volume® Thus, the pore volume of the
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catalyst is filled conpletely or at least in part. Pref erabl ¥ ApfidoRg t hi s
treatnent, 10 to 1DO,' of the total pore volune of the catalysP

i npregnated for exanple) and nore particularly 30 to 100% by the sai d

hydr ocar bon conpound. The sai d hydrocarbon conpound is chosen fromthe
group constituted by the |iquid hydrocarbons, but nore particularly the
conpounds cont ai ni ng oxygen) and particularly al cohols, acids, ketones,

al dehydes and ot her compounds contai nijig oxygen vegetable 0|Is ni t rogenous
conpounds, sul furated conpounds, polysul phides (in particular organlc) and
nore particularly also oil bases or base |obe oil, for exanple 150 Neutral
(150 N) dawa8s is dil @@ mpRitdiyB ol teaR S SArb IPYe oML}, AuiRd rhrstus;a@xem abse® 1009 bed. The

| atter have al ready been used in earlier catalyst presulfuratlon '

pr ocedurtetal pesgtvolumeof wier catalystelg impregnated der exemplenand mdre patticylarit ¥tocWffounds

W th mhr articular organic polysulfurs) were
presulfuraPégﬁilﬁﬁg%gégIl é&?ﬂFEe catalyst is firstly inpregnated in its
porosity with these white spirits. The sul furation phase can be carried out

at at nospher ] ressure in a.rota em heat e n 200
ond” 500CTh mwBloper Griedugys Bl ko R aar el ok RS sRS b s o

the part b@'mo‘ﬁél%efrﬁétﬂdr@dh@wﬁl’p@m COt@iIRRY oRfes, ARd Yadtivuliryt AddholsRids AREReOf 0. 05
to 0.7. The introduction of the reagents can be carried out at the poi nt of
i nj ect i ofldehydasrand; ptherj ¢ampopndscasiainite pxIgeh oY saetable @ijse Aitfogenogs cpmeoundsy g
solid, t f ration
o count AL drBb doh s L R S At P el Mg S
brought beselube bij, fouéxamplatlisdNeutral (H8 Mr ypedices! oils @dmsﬂﬁmwmﬁpwmﬂ@bnm sts
of a thermal f The reaction tranfor hases .jinto
oul fur o “Thedie AR Mo ARk LB ARrR RS bicBBRICRT o)
control | @gre uskd QﬁWed:t&raﬁbl\teﬁtssdfgmlﬁﬁrhﬁa%mbaaﬁk Rdth wihicH ke cabdyBtsyd ph&dxlawhl ch,

apart fromthe o pr obl of the safety of the Cess, lead to
the for nBt&HH Pelrs%@ebj vrepeaﬁﬂsgﬂé%ﬁ Sthereas ﬁﬁﬁéﬁf‘egﬂa‘m% Brstly dppiagnatetan 4t i vo
phase moy$£$5eﬁg”5&emﬁgbg§m§ catal ytic properties. One of the neans of.

i nproving the control of the tenperature at the tinme of sulfuration
consists of inpregnating the oxide catalyst with a hydrocarbon conpound
preferab t flur i y acts
Be e hoarte A Bhtn e b p s hOHRRRARTbresdlt B LAY AP RORALY

appr eci abéteveeh approxt izmhartdeOO"CZ IxAme|chseZﬁ(ana&ouhBIdrmnls«d&xeachydmgpemacmlrc, in
particul gr in.the f the particle. The ¢ e of th r r_on
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of 'the SEPRLIGHSCHRR B thaﬁn%i?lﬁethﬁﬁ%@éatwset Ph"é’SH?FBk‘feerCéll?ﬁir OB R BRI

oxi des s yppRintes durfiht alifurdipa | nvol ves a conplete reconposition and a
mgration of species to the surface of the support. The structures of the
initial and final phases are fully described in the literature. The oxide
phase is £9 f um na
e as: oPRBl, Bafiiot B 8 AR R EEns BEGL B7 srliBf i e BRfindl of £ e

oxi des. Ebﬁpmalcwmnﬁhoﬁﬂhbmaséﬁwcmé aéabtyomerraysf@hrﬁrfgethemtoxfdwmsbhmm mifirde
phase. isinthe formo onal sheets o enum,or, tungst en

sul fur, d’éﬁé% P VY SKIRSTBYF R R A R R e e
prepar at ivedtils Yf thb cqel Eﬁlbted Which) dpk® |ﬁ‘o§1t BEBbvieR- VIR0 Sa%R 6B the BRICES,
situated on the periphery of thése sheets. It is assumed that the catalytlc
activity Cﬁfslead tauthetforation of peorlyjdispersed sydfbuphasest Thipifrist af she dctigphasearrgldor e
preci sel a e r a )

coner poé{? T §n o?'ofgr%eéde orct émb e%égdg{r%agtehﬁere‘? {_IE tbgnptrm%s& th;e}m?ggFrtr%r i ne

t hat the taepeasaer 3t fhegmaemﬁrsutﬁﬁrarsqueccbxastscaﬁubﬁegrraﬁdxgmhacodxdb;cataryst prrtbszence
or not of drocarbon s n.the syrface of the s t hu htI
modi fyi nd‘yFI)‘l?&a’EQ"r‘i?&H?P HF}efaﬁlé‘%ﬁfoﬁee Btﬁéé"’ém“ HA%H Hapeh %T%&‘?Pé’r%l?ﬁ scan be
proposed 45§ Helakork faﬁr@rhlaeramhérm ﬂ‘ulfﬁﬁﬂorbﬁa#adnﬁ perm.tshﬁ @?rew@e Riras@ombd t hus
directly nodify the catalytic properties his role of the carbon would
obviously be different fromthat, better nown, f of depositing coke during
the product utilization cycle, provoking t he progressive reduction in

catal yst performance val ues. EXAMPLES. Exanple 1 (conparative): here,
before or during presul furation, the catalyst is not brought into contact
with a hydrocarbon conpound. An oxide catal yst containing 18 9% of M03 and
4 2% of Co0 and an al um na support is introduced into a rotary oven

supplied with a gaseous sul fur-reducing m xture of hydrogen and 2 April
2003



hydr ogen sul phide at respective partial pressures of 0.8 and 3 5 the
gas ,and the . solid circulating in counter current. The sul UF&%IOH of the
solid is obtained by progressively increasing the tenperature during the

di spl acenent of the solid inside the rotary tube, up to a maxi mum ‘
tenperature of 330C, the residence tinme inside the oven being approx. 4
hours. After cooling of the solid under reaction atnosphere and purgi ng
under nitrogen, this is brought into cont act with nitrogen-diluted air so
that its tenperature remai ns bel ow 45C° This sul furated catal yst can then
be handl ed under air and re-characterized in ternms of its sulfur and carbon
content (Hekfcfdall iR RhpRABRE, Al peiiticulal Ethk B3 lof BE pSrttble UTtRtch6ite bfSthid 8§ drH@ehoRS
being the rel ationship between the nmeasured sul fur content, expressed on a
dry basi somgourt willdermade fram the widp ganige phersnisepmpoumlisGontaiging of pet corfaiingri cal
cont ent keSS gg;ng to the MbS2 and Co9Sa sul fur phases, i.e. 10.02%

sul fur. Its cat tic evaluation in hydrodesul furation of a petrol eum cut
is also carried out. The catalyst test unit is supplied by a synthetic

charge wi,th a density of .0.902 and sul fyr content of 1.7Q0%Db i.ght,

obt ai ned AB§hF Rossibje & F“%ﬁdﬁ“t ‘ée“a‘?&’{?‘:@kt B i psion et b ehe ot ng)
and di r egedhdzhdnishPde (RO sulfdfation bf andxRielishe %ig€ theiRMBIGIMbO,/Co/BANIBOxildr ) and
the hourly volune rate WH I h-t, the tenperature 330C. The liquid effluents
are col | s&rededrn lyminginsaly§sdcopplerresrmpositiohangiamigration gf spevies to ithnsurfaasd
their su I e g@ﬁ%g X C - 1Mt or der
1.51is thghhecsa ch‘[ g%‘%d an Ef%ﬁg%‘r'%{‘é‘[ '?%ﬁ ﬁ]ag?ﬁ a%%tﬁ?g‘glg dgu%;ibgdéﬁlamég Eaa‘rajer?ice

t est. ThiThe joside ahase éd caruprisedh of Well dispeteedcspeci¢syatt the saidace toff dhes eluming swadhi 4si ons

except that ‘the start-up period.includes.a sulfuration stage in the .
presence P8 lﬁgda s r%'cf“-ngitgtﬁ ﬁsg'fl?%‘ﬁ “ﬂg‘s cobal " nar eg cfxbdg\s/\'hi&@% G R ¥elSght o
di met hyl striictetalgul i differbtastrdie ahis agkiliedphaddielt rie Sl ths fértre ofipolygorab elieets of2

Apri | 2003)@ Tr eat ment Sull;lgﬁrrati onleve| of Levej of Level .

of HDSRe| MAXPASYEY A thrEsten FYE Aengay tacksLiniasmabaypbsriom Lia ? fr cousmiang onbef

ore test O%rﬁaﬁéns,t Rith cdbalt QP Rk 1R Is- AR fbXots! Béi?ﬁmated on the periphery of
phaseT:3§0 5.299. 697. 004. 281 02H2S-Fi 2I.n si tul i qui o

phaseD v Bs: sheat= I8 essomedthat theogatalyicagt iy dsp fuactonaf che fite suqere ofdisiixednt i on
The samne g%g/% I ScdtidRY, aper Kk gas
oi I (di ege ol )]11%(%3 P ?{rs%%’:%é? |e|slt§ I gtq:?gél@%;‘;%dgigtrg@%nn@cﬁse%e@ g@?ﬁgﬁf‘ﬁl tial
and fi nalpokited ofithesp oftert bex3ghal sherts. 366 Gossiblredmiging that the decessdeyrsigtagiorndf

0.837. The inpregnated ntity is 39.0% rel ative to.the .oxi

wer ght, | \HRFEEH b P BN BF Yhectbotelie it at B sk onisre e, b e of e

i rrp;I egnatsbid) thus h@gtﬁ@lnidlaiﬂjilﬁg Et{e&&ﬁ&drsei)dcl tﬁehlﬁir;]cé@blﬁl’sd Amo&md H27 gﬂm d esi§ Ivbtich amebeh
conditions as in exanple I, i_e. : ours a i 25, m xture, then
cool i ng mﬁ%@ﬁedr'éawitwaa*e%%ﬁﬁmgé Bt g? g a5t Phase %&wﬁmf;cmdeﬁ/i%g
passi vat ic@iiytid BRpbra¥E ThiRtold B thel E&bbPRo@H obibiElyaR! Aketalk FotUBatOhel BRG] S
98. 4% and the percentage of residual carbon expressed relative te the oxide
base is PfIepdsyingrcokeTtheringi the produes cutilizatip swele, Hrsovplingtthe pragressivepiediptian éd
carbon a i resi dual carbon represents the quantity of
hydr ocar %g%@ggj\?gg%%%ée#u%ri ng the sul furation phase. The test is carried
out as described in exanple 1, the resulting activity for this type of

pr epar ati&’\&&ﬂﬁgr oved as indicated bel ow

-

Example 1 (comparative): here, before or during presulfuration, the catalyst is not brought into

contact with a hydrocarbon compound.

An oxide catalyst containing 18 9% of MoO; and 4 2% of CoO and an alumina support is

introduced into a rotary oven supplied with a gaseous sulfur-reducing mixture of hydrogen and



2 April 2003 G TrcatnontSul furationLevel oflLevel oflLevel of 2 April 2003
HDS~SRel at i veoper ati ngsul furati onsul furati onconversion

/. activityactivityconditionbefore test /.after testExanplE: c

Sit uT=330C98. 499. 697. 274. 54| 08r 2gas oi | H2S- H2~ Exanple 3 This exanple is
anal ogous to exanple no. 2 except that the hydrocarbon source is a 150
Neutral type base mneral oil, with a mass by volune of 0.89 g/cnB and a
viscosity of 119 nmR/s and the quantity of oil inpregnated on the oxide
base is 12. 0% wt which corresponds to ta. 90% of the avail able pore vol une.
The anal yses carried out on this catalyst show that on conpletion of this

treat rrenhydr(g%ﬁ sﬁ&hﬁ%%%@é&%@%?&% ?&ALSLHE s ang 0'32@;%- meg#uﬁﬂt nb yﬂfﬁ‘i

resi dual ‘carbon I's ive to the oxi ase. “The | evel of
hydr odesdikdulatiag incrougtet quvienty The sufgamiion of thgbilid s obtginaiveydprogmypaele chovdasing t he |
references in exarrp({e 1., Tr.eat nent Sgl furg@ . OQLeveI . of L‘Tel\PveI of Level of
HDSHDSRe M5t FURSHHIUAG 4hn Fisplacement Of e 104G insi9e Shg, Etary Sype. up to a maximum
Yacti vit yendbetatued byT30PClithd ABRGTE Kife iERE ;W@v&@ﬁeir}f@%;o% Praa®! Afer Cooling of
si tuT=330C101. 41 02. 097. 1 84. 451063gas o0i | L-12S- H2 anpl e 4~ The sane

CoMo/ A1287 selig widesteagtion atmasalprmand Puegingrinderemitragsmphis i irpushbiptopcantct witk pj r i t
type hyd 08 Wit B9 tdfHetal Lnal by b ' and
2500 105 AUCR oAl ARG el el bRl 8 T MR LR caPen T
by wt rebathindleduoddrhi aod redehavastegied, in ool its sBlfikmnd lcartBG Sontent (LECO brand
apparatus). The level of sulfuration is defined as being the relationship between the measured
sulfur content, expressed on a dry basis after correcting the ignition loss at 500°C, and the

theoretical content corresponding to the MoS; and CosS; sulfur phases, i.e. 10.02% sulfur.

Its catalytic evaluation in hydrodesulfuration of a petroleum cut is also carried out. The ;atdyst
test unit is supplied by a synthetic charge with a density of 0.902 and a sulfur content of 1.70% by
weight, obtained by mixing equal amounts of LCO (gas oil from catalytic cracking) and direct-
distillation gas oil. The hydrogen pressure is 3 MPa (30 bar) and the hourly volume rate VVH 1h™,
the temperature 330°C. The liquid effluents are collected during a period of 40 hours in stabilized
conditions and their sulfur content measured by X-ray fluorescence. The activity of order 1.5 is
then calculated and compared to that obtained during a reference test. This is carried out on the
oxide catalyst under the same conditions except that the start-up period includes a sulfuration
stage in the presence of the direct-distillation gas oil charge to which 7% by weight of %knethyl

disulphide has been added. The results are as follows:



7 corresponds to 20% of the available pore volume. After inpregpatiops. the
solid is treated .in the rotary oven under the sanme conditions as in
exanple 1, that is to say 330C, 4 hours and H'/H2S m xture, then cooling
under reaction atnosphere, purging under nitrogen and oxi di zi ng
passi vation. The | evel of suffocation of this catalyst thus obtained is
95. 6% and t he percentage of residual carbon expressed relative to the oxide
base is 0.6% by w. The difference between the quantity of hydrocarbons
evaporated during the suffocation phas€. The test is carried out as
described in exanple 1, the resulting activity .for this type of preparation
is indicated bel ow TreatnentSuffocationLevel oflLcvel ofLevel
of FI DSRel ativeoperattngsuffocationsuffaocati onFIRSactivityactivityconditionb
efore tat [.aftel testc@nversion/./s/sEqanpl eEx §itu.igas )
oi | T=330C95%. 61 00} 18#m&®4 . BEEDMHD S- FeiRt of " Licetgr Apr Livet @0()3 HBS q_mlell\l& 1. ~~

Process for the px-situlpgRatis Ll!’ﬁmrgﬂ, qf s@m@adallysims on 4 activity

hydroconvejsi on pf hydrqcar bhons |bgorf£th§%pr?rﬁere&gg_h(f hydr ogen and of ht | east
In at” the

candition cony

one sul furated cpnpound |charact gri zed b cat a['yst i s{al So prought
into conta¢t with at |egst one hydrocardon conpound Hef gre the .
presul furafion tfeatnenff . 2 , Rrocess according|to claijmI 1 which the
contact bet BYEER. | hey &at gl yst and sai d hyldrocarbon compolnd is|carrigd out

before andj{during th riesul.furgtiop, treat . 3 .,Progess adqcordihg to
one of clains'1 1Pcfasapgﬁsér31 vmsliu%{ﬁetre sﬁffur ate Qﬁf:onpougr?ﬂgis sﬁffurilggd
hydrogen. |Proce$s®&dRor|ding to|claim 3 fin which|at | eadt partl of the pore

vol une of tHhe—6a a![;{'s% HS—H-H-eg—by—Rpreghati-en-w-t-h—-he—sal-g—-hydrbcar bon
compound. % . Precess adcording{to clai m 4 in whifch 10 tlo | 00% of the said

pore vol ung is f | Hliqudghase
DMDS-H2 | T=330°C 1008 96.90 420 100

Example 2 according to the invention

The same CoMo/Al;O; catalyst is impregnated at normal temperature by a gas oil (diesel oil) of
direct distillation hydrocarbon cut type having initial and final boiling points 250°C and 350°C
respectively, and a density of 0.837. The impregnated quantity is 39.0% by wt relative to the oxide
weight, which corresponds to 90% of the available pore volume. After impregnation, the solid is
treated in the rotary oven under the same conditions as in exa.mple 1, ie. 330°C, 4 hgurs and
H2/H2S mixture, then cooling under reaction atmosphere, purging under nitrogen and oxidizing
passivation. The level of sulfuration of this catalyst thus obtained is 98.4% and the percentage of
residual carbon expressed relative to the oxide base is 3.9% by wt. The difference between the
quantity of impregnated carbon and the quantity of residual carbon represents the quantity of
hydrocarbons evaporated during the sulfuration phase.

The test is carried out as described in example 1, the resulting activity for this type of preparatign

is improved as indicated below'



6 .

Process according to claim4 in which 30 to 100% of the sahgiREDS

volunme is filled. Process according to one of clains 1 to 6 in which the

hydr ecar bon conpound i s chosen

hydr ocar bons) oi
ni trogenous and .sul fured .conpounds,
cont ai ni ng oxygen chosen fromthe group constituted by al cohol s,

bases,

di esel

fromthe group constituted by the liquid
oils) white spirits) vegetable oils)

pol ysul phi des and the conpounds

aci ds,

ketones and al dehydes. g , Catalyst trgated according to one of clains 1 to

7 .

2 April

2003 8a 9. A process according to one of the preceding clains

for the ex-situ pre-sul phurization treatnment of a catal yst selected from
the group consisting of Covb/ A12Q3, N Mo/ A1203, and N W A1z(3,
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Example | Exsitu T=330°C 101.4 102.0 97.18 4.45 106
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H2S-H2
Example 4

The same CoMo/Al203 catalyst is impregnated at normal temperature by a white spirit type

hydrocarbon cut having initial and final boiling points of 180°C and 220°C respectively, and a

density of 0.70 The impregnated quantity is 8 1% by wt relative to the oxide weight, which
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 =5> QoA IERAYE. 26&063{6:9@%@4]@0? 53 99299 Awéahaaemmhﬁ@ maqa aeatsahqaa ca] cal

ca] ca] ca] caj ca] cg{]ﬂc{:aU] ca] ca] ca] ca] ca] ca] ] ca] ca] ¢a] cd] ca] ca] ca] ca (/:'l-LJz calcalc
a Pj dEF"reRogovey u Alosgme yomtgms(l example 1, that is to say 330°C, 4 hours and
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residual carbon expressed relative to the oxide base is 0.6% by wt. The difference between the

quantity of ﬁydrocaijons evaporated during the sulfuration phase.
The test is carried out as described in example 1, the resulting activity for this type of preparation

is indicated below:

Treatment | Sulfuration Level of Level of Level of HDS Relative
operating sulfuration sulfuration HDS activity activity
condition before test % after test conversion %

%o s
Example Ex siu
4 gas oil T=330°C 95.6 100.1 97.09 4.36 104
H2S-H2
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((( compound before the.presulfuration treatment.

i

2.  Process according to claim 1 in which the contact between the catalyst and

said hydrocarbon compound is carried out before and during the presulfuration treatment.

3.  Process according to one of claims 1 to 2 in which the sulfurated compound is sulfurized

hydrogen.

4. Process according to claim 3 in which at least part of the pore volume of the catalyst is

filled by impregnation with the said hydrocarbon compound.

-

5. Process according to claim 4 in which 10 to 100% of the said pore volume is filled.
6. Process according to claim 4 in which 30 to 100% of the said pore volume is filled.

7. Process according to one of claims  to 6 in which the hydrocarbon compound is chosen
from the group constituted by the liquid hydrocaxbons oil bases, diesel oils, white spirits,
vegetable oils, nitrogenous and sulfured compounds, polysulphldes and the compounds
containing oxygen chosen from the group constituted by alcohols acids, ketones and
aldehydes.

8.  Catalyst treated according to one of claims 1 to 7.
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