OFF- SI TE PREFREATMENT OF A HYDROCARBON TREATMENT CATALYST The presenP\MP\s ¢
I nvention concerns-a pretreatnent or activation process for a

hydrocar bon hydroconversion catalyst initially including off-site

presul phuration of the catalyst. " However, instead fof being directly
activated in hydrogen in the hydrocarbon conversion reactor, the

catalyst is activated ex situ (off-site) in thd presence of hydrogen, and

then stil'l ex situ (of f- site), air is re-admtted before transport then

| oading into the hy@ﬁ??é&?ﬂ”?ﬁﬂ@ﬁ?h&hﬂﬂTrQ@PAOﬁYDiBéARﬂMﬁn&R@ﬂmhﬁﬂ@ CATALYST
consists of pretreating a catalyst off-site process conprising:

I ncorporation of a sulphuration agent into ‘the - hydrogen treatnent

of the catalyst at between 150 [err] and [err], - re-adm ssion of air into

the catal yst. The cat al yskie ofPHeReR Ry dRVIH-1QNh, coBCeple, Petreatment or

constituted by an aluq%na oy doped al um na support (doped wi-th fluori.ne,

chlorine, boron or ¢ Yehion a?HPFFé?gnF°§Upﬁbrﬁ‘ PR hgdypcgnyersion
ol or retallol o (poneale, it R LS SHAITE rpmpipnuration o
Phe-cat al yot | furt hertibnt GRERAYSE 506 « POREUFE o FBREPaHne 2t DL, afirectly
fromgroups VI, VIllzotivated in hydrogen in the hydrocarbon conversion
reactor, the catalyst is activated ex situ (off-site) in
the . presence of hydrogen, and then still ex situ (off-

site), air is re-admitted before transport then loading

into the hydrocarbon conversion reactor.

~thus consists of pretreating a
Jf{f-site process comprising:

/lof a sulphuration agent into the

and 700°C,

- re-aémission of air into the catélyst.

The catalysts of the invention can, for exampie, be
éonsﬁiiuted by an alumina or dopéd alumina support (doped
with fluorine, chlorine, boron or silicon) or a different
support based on at least one metal or metalloid oxide
(magnesia, silica, silicaQalumina, silica-magnesia, clay,
charcoal, or miXtures thereof) these supports possiblj
being at least bartially amorphous or crystallin:
(zeolite) and the catalyst furtherlcontaining 0.2% to 4¢

of at least one active metal from groups VI, VIII o



2 otrher siesel ected, for exanple, fromthe Qroup constituted by cobalt,

nmol ybdenum ni ckel and tungsten. In general, a netal couple is used, for
exanpl e cobal - nol ybdenum ni ckel - nol ybdenum or ni ckel -tungsten. A
precious netal fromgroup VIII of the platinumfamly: Pt, Pd, can al so be

used. In the prior art, before use the new2or regenerated catal yst

under goes sul phuration (presul phuration) carried out in the hydrotreatnent
react or. Thi s ctllgrsursel ecteRansorhakampe, efaop e;habgbbup0YonetitPoeaf
the stoichionetric quantities of sul phur calculated fromthe quantities of
sul phi des wi t h fgr makel { depehybdgnuonm, t hickel ahsdpriesgyster er r Incgenzeral ,

I ncl uded in the catal yst. The active phases of these catalysts are m xed
sul phi des whi | e3neRebalr cqpumskent 48 omes ysfor c exeIpl X Fabe L tH-molliybdemiuay,
art, sul phuration presulphuratlon) is carried out at a tenperature close
to or higher th&% %?m°%MRﬂR??QMrTr FhC%@}TF%@g%Feabové\[E¥??}°Fﬁemetal
reaction tenperature .sele . dr o- desulphuratlon
hydr ocr acki ng o BﬂiQEﬁH%IVBﬁIrQ cFPanlPGangvéﬁﬂ burkt usPg gan also
sul phur - contalnhpg coqpound m xture which is generally diluted with

hydr ogen.

In the prior art, before use the new or regenerated
catalyst undergoes sulphuration (presulphuration) carried
out in the hydrotreatment reactor. This sulphuration
means that, for example, about 50% to 110% of the
stoichiometric quantities of sulphur calculated from the
gquantities of sulphides with formulae (depending on the
metals present) CogSg, MoS;, WS, and NisS, can be
inciuded in the catélyst. The active phas.es of these
catalysts are mixed sulphides while new or regenerated
catalysts.contain oxides.

In the prior art, sulphuration (presulphuration) is
carried out at a temperature close to or higher .than
(i.e., above 180°C, in particular above 250°C) the
reaction temperature selected for the hydro-
desulphufation, hydrocracking or hydrogenation reaction,
for severai hours using a sulphur-containing compound
mixture which is generally diluted with hydrogen.

More and more often, catalysts are being regenerated

by a catalyst regeneration specialist, sometimes far from



More and.nore often, catalysts are being regenerated by a catal yst
regeneration specialist, sonetines far from 3 the industrial unit. It
woul d appear 'to be reasonable to return a product to the refiner which was
ready for use, as is efficiently acconplished in our European patents
EP-B-0 130 850 and EP-B- 0 181 254 in whigh a sul phur- containing conmpound
IS incorporated into the catal ytic nass, t he conpound causi ng

sul phuration +tié prReaytphHLaLhgR ,oOf Iﬁ:h%o%@'&ia|a‘tﬁ$ea¥‘eﬁbtﬂ9§ gahabjabiksto
subsequent |y brought into contact with hydrogen’in the reaction zone (feed

treat ment zone)returmmadiptodurtptexitmd eref thet hehitBaGidsOreddpEfor - use,
This sul phur- containing conpound can, of course, be incorporated near to

the industrial amitisoreffibaiahtlpe axataaipisistadatimendusi tBriropddre patents
I ncorporation process for the sulphur- containing conpound can al so be
carried out of fERTBe00A38 rBAP candedPBratkdléat AS4st inbwhdich useshhphhe-
I ndustrial unit. The refiner any other user then activates the catal yst
in the hydrocar%ht%bm‘égmmﬁ%em{oﬁ-sl rineerpeeatade bitaydhwyepagalytic

tenperature, for exanple, of [err] to gerr] (for, a desul phuration catalyst,
for mass, he commpoun causing sulphuration or

presulphuration of the catalyst when the catalyst is
subsequently brought into contact with hydrogen in the
‘reaction ‘zone (feed treatment =zone) or immediately
préximéte to the reaction 2zone, . - This sulphur-
containing compound can, of coursé, be incorporated near
to the industrial unit or even at the caﬁalyst‘treatment
site; the incﬁrporation process for the sulphur-
éontaining compound can also be carried out 6ff-site on a
new or regenerated catalyst, before use in the industrial
unit. -

The refiner or any other user then activates the
catalyst in the hydrocarbon conversion reactor in the
presence of hydrogeﬁ at a temperature, for example, of
250°C to 350°C (for a desulphuration catalyst, for
example, in order to react the sulphur with the metals
contained and thus immediately start the hydrocarbon
refining or conversion reaction by injection of the feed

to be treated).



exanple,, in order to react the sul phur with the netals contained and thus
I mredi ately start the hydrocarbon refining or cofsetssiea—teactien—t .
injection of ‘the feed to be treated). - 4 The plieBeSISHEEI-OSSBERDripves t he
activation of the catalyst and is characterised fJy an BEPLACER tredf nent of
the catalyst in the presence of hydrogen #ol | owet—Hy readmsstomr o air to
ef fect oxidizing passivation of the catalyst. After this stage, the

catal yst is sent to fhe F,@L_g@%rt. prbcesitl! DRYF SN teLad SR IVat2Bnb o atlié ed
out on a new or regenerated cat-alyst. According to a broad formof this

i nvention theredaPysyi 888 aspepeeactbeisbhenyf bn YfiM-diteattmsdtménta of
catal yst, conprising: incorporation of at |east one sul phuration agent into
the catal ytic rass ¢catahgspr dpentRe Preaferi@asit dnpdsogeanttodilowesi iy are-
conmpound the anount of the sul phuration agent being incorporated in the
catal yti ¢ nass admisspondiofy dixr 50ot efE80% cixidie igiei phssavationarmfunthef
active elenments of the catalyst; treatnment with pure or diluted hydrogen of
the catal yst wicdtahgstncodfhext dhisulshaget iBte agrhalyYEst WSesqres ro aklae
[err]; passing air_ or an oxygen-containing gas over the catalyst in order
to carry out theebinervat WH ofsukrhuratdign tregignentefiode IRAFTHLePRE a
process consisting of: a. off-site incorporation into the catalystic
mass, for exanfP® nRgWtRE 569§§?r6Fe§t°PEQ§§S{5ne sul phuration agent, this

agent being a | phur - cont ai ni.ng_c ound_sel ected _fromth [ . .
constituted by el oneRPS) LEYERAED SEGan EnRaF IS uR pRFGEeCSSE baa 1 OF

a. off-site incorporation into the catalytic mass, for

ekample into the pores, of at least one sulphuration
agent, this agent being a sulphur-containing
compound selected from tt_le- group constituted by
elemental sulphur, organic polysulphides (described
in European patents EP-B-0 130 850 and _EP—B-O 181
254), hydrogen sulphide (H5S}, mercaptans, carbon
disuiphide CS,, sulphides, disulphides, thiophenyl
compounds oOxr any othér molecule containing sulphur
which can decompose in hydrogen to produce mainly
hydrogen sulphide (preferably,- sulphur, organic
polysulphides, dimethylsulphide (DMS) and
dimethyldisulphide (DMDS) -are used. At least one
solvent can. be used, for example a white spirit or a
petrol which «can be deargmatised or not (as
agscribed in EP-B-0 130 850) and EP-B-0 181 254),

and/or atm least one other suitable solvent, in

_
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European, Patents EP-B-0 130 850 and EP-B-0 181 254), hydrogen sul phi de
[err], mercaptans, carbon disul phide [err], sul phides, disulphides,

t hi ophenyl conpounds or any other nol ecul e containi ng sul phur which can
deconpose i n " hydrogen to produce mai nly hydrogen sul phide (preferably,
sul phur, organic pol ysul phi des, dinethyl'sdl phide (DMS) and

di nmet hyl di sul phi de (DVDS) are used. At |east one solvent can be used, for

4a exanple a white sphrticQia? Pakroliesitch 688 beodeatiaimintedcentahihgs
described in EP-B-0 130 850) and EP-B-0 181 254), and/or at |east one other

sui tabl e sol vent, inolefinpar idactodr baindssastovnexampike talemdbnsoitaentngs
ol efinic carbon bonds, for exanple a constituent as described in EP-A-0 564
317: by way of exanpilescribedt ime ERAFO sBAg B1RH t byOWwaddo bf vexapplef a
white spirit or an equival ent solvent and 99.9%to 0.1% of an olefinic
conpound or constitushxtupeefcomprisgt @ .98 60 a9®kPke bpi rweight of a
equi val ent solvent and 2%to 98% of at |east said olefinic conpound. In
general , the constitWehtewsRdfFits Qi can aPEHE VaLeRs S5 ¥ehFe adkh $2- 2Ry to

hydr ocar bon or hydrocarbon cut which_caontai ns doubl e honds. - Thes%,
0.1% of an olefinlc compoun or constituent,

preferably 2% to 98% of a white spirit or equivalent
solvent and 2% to 98% of at least said olefinic
compound. In general, the constituent which is used
alone or as a mnixture can be any hydrdcarbon or
hydrocarbon cut which contains double bonds. These
may be olefins (monolefins, diolefins or
polyolefins) or petroleum cuts which contain
olefins, such as cuts from certain 6il refinihg
érocesses, in particular visbreaking, carbonization
or éﬁeam cfacking. This constituent is preferably a
triglyceride of unsaturated fatty acids such as
vegetable oils.

When the compound or constituent is a
constituent of veéetable oils, it is preferably a
fatty acid triglyceride. Examples of these oils are
those derived from unsaturated fatty acids such as

ethylenic acids, for example myristoleic acid,

palmitoleic acid, oleic acid, elaidic acid (a

geometric isomer of oleic acid), gadoleic acid,



may: be, olefins (rmonol ef i ns, di ol efins or polyolefins) or
petroleum cuts which contain olefins, such as cuts fromcertain oi
refining processes, in particular Visbreaking, carbonization or steam
cracking. This constituent is preferably a triglyceride of unsaturated
fatty acids such as vegetable oils. Wen é&he conpound or consti tuent
Is a constituent of vegetable oils, it is preferably a fatty acid

triglyceride. Exanpl@sy@fcthezgLi! o fetdipiehder i ¥edqbr ommmﬁiéﬁm

fatty acids such as ethylenic aC|ds for exanple nyristoleic acid

pal mtoleic acid, olgtgasci &t e'cﬁil@c i (Ex&ROTB! r 1GnonBAREr adfa OhRAC
acid), gadoleic acid, 6 erucic aC|d pol yet hyl eni c aci ds

(pol yet hyl eni ¢ aci d31bﬁoméhsc fQi'Cl@Qa,er|ﬂ1é$@0| ei¢saci¢chmnd allisaol egdbrtain
acid), these o0ils can also contain saturated fatty acids such as
butyric acid, caproisatuordtedafatitiyc aadidy sagh | @s abuttyrliaurdaidci daproic
nmyristic acid, palmtic acid, stearic acid or arachidic acid. Thus the
constituent used iacidinutaprydicheaniidt, ur eapriict ueeishl vekayrian deid,

myristic écid, palmitic acid, stearic acid or
arachidic acid. Thus the constituent used in
formulating the mixture (mixture-solvent) can be
based on an ester of a fatty acid, the acid
cbntaining 6 to 24 carbon atoms and one, two or
three olefinic bonds or‘ being based on rapeseed,
peanut, soya, corn, sunflower seed, safflower, palm
or linseed o0il, or animal fats from tallow or lard.
As indicated above, preferred oils are rapeseed,
peanut, soya, éorn, sunflpwer, safflower) palm and
linséed oil.

introduction of the sulphuration agent is
effe'cted in temperature ranges of between 0°C and
200°C (preferably 30°C - 200°C), for example.

The sulphuration agent is thus introduced into-
the catalytic mass, depending on the selected
temperatures as indicated above, either by melting
and/or sublimation; or by dissolving, or in the form

of a suspension, or by passage of the gaseous

sulphuration agent, or partially using one of these



based on an ester of a fatty acid, the acid containing 6 to 24 carbon atons
and one, two or three ol efinic bonds or being based on rapeseed, peanut,
soya, corn, sunflower seed, safflower, palmor linseed oil, or animal fats
fromtallow or lard. As indicated above, preferred oils are rapeseed,
peanut, soya, corn, sunflower, safflower, palmand |inseed oil. '

I ntroduction of the sul phuration agent is effected in tenperature ranges of

between [err] and 2%&&9&&5&%3}1& [%ra&ltm[lgrlds % exagher ThSe  the

sul phuration agent is thus intréoduced”into thé cata c mass, depending on

the sel ected tenperate¢RiigSesNdhadtadeabdvetl ther chy Ml tidersiet&d in
sublimation, or by dissolving, or in the formof a suspension, or by

passage of the gaseadtise sabpsHeat bonaageélventrl opasthak! waddidigenne of these
7 techniques and partially using another of the techni ques indicated above.
It can be intrdsucedynophionbieergesatua (edifreitedr hrtdtertzskithente. ob. theBy

optional ex situ (off-site) heat treatnent of the catalyst in the absence

of hydrogen at a tenpxtailyst in the absence of hydrogen at a temperature

of more than 100°C, generally and preferably more

than 120°C. This treatment is recommended in

certain cases, in particular when the catalyst has

been brought into contact with the sulphuration

aéent and a liquid which optionally contains a white

" spirit solvent or a related solvent and an olefinic

solvent; the mixture obtained is then heat treated

to eliminate the solvent, and start the combination

reaction between-sulphur and the double bonds of the

olefinic compound. Heat treatment is carried out at
a témperature of ‘more ‘than 100°C, preferably more
than 120°C. If the sulphuration agent  is elemental
sulphur, this then partially or completely combines
as a polysulphide. This reaction is analogous to
that known in a completely different technical
field, that of the tyre.indu§try where the process
is known as vulcanisation. Tﬁis process is used to
improve the mechanical properties of natural rubber,
and "is effected by adding elemental sulphur to

natural fubber followed by heat +treatment. The



of nore than 100C, generally and preferably nore than 120 C Thi s
treatnent is recommended in certain cases, in particular when the
cat al yst has been brought into contact With the sul phuration agent and a
liquid which optionally contains a white spirit solvent or a rel ated
solvent and an olefinic solvent; the m xtére obtained is then heat treated
to elimnate the solvent, and start the conbi nation reaction between

sul phur and the dOUbéﬁl?ﬁﬁQS rehctie waltef ithe damyPeNBbonkdeAtin r€né medbbet
carried out at a tenperature of- nore than 100C, preferably nore than 120 C

| f the sul phuration wpeeh isi€l ement pblgispptienet hi stbhenfquatt i aldno-or- or
conpl etely conbi nes as a pol ysul phi de. This reaction is anal ogous-to that
known in a conpl et el potlyshkpbntiet brhdgesal bétwedn that ceirkdre chains ndustry
where the process is known as vul cani sation. This process is used to

i nprove the nechani caffpsdpert (ex itk utaleatmsnd: , afhdthe ceatiedmsdd By
adding elenental sulphur to natural rubber follomed by heat treatnent.
The sul phur react@aﬁrtﬁdtﬁétdéGbPBrBoﬁHdeﬁWﬂﬂgrﬂﬁﬁﬁﬁgeﬂhﬁéh1UtF§n et

pol yi sopr ene, to _form nono- gol sul phi de br|q€es bet ween t he
car bon chai ns. between 1% and 50 referably between 2% and 20% of

hydrogen), between 150°C and 700°C, preferably
between 250°C and 600°C. Atmospheric pressure 1is
generally employed, for several hours (for example 1
to 10 hours). There is a great flexibility in the
operating cdnditions_ for this step: selecting the
temperature, gas, dilution, nature of the catalytic
bed (fixed, rotating, mobile, expanded, turbulent,
fluid bed) means that :maximum homogeneityj can be
obtained in the distribution of the'i sulphuration
agen£ in the catalytic bed at a temperature:which is
rigorously constant for all the grains in the bed.
Step (c) can be carried out after steps (a) and.(b).
It can also be carried out simultaneously with step
~(a), namely introduction of the sﬁlphuration'agent
and the hydrogen 'Ereatment are simultaneous. In
this case there is no step (b).

d. The catalyst is cooled, optionally off-site

(generally to ordinary temperature), for example in



c. t Of-site (ex situ) treatnment of the catalyst 1is carried out in
pure or diluted hydrogen (dilution of between 1% and 50% preferably

bet ween' 2% and 20% of hydrogen), between 150 C and 700 C, preferably

bet ween 250 € and 600 C. At nospheric pressure is generally enployed, for
several hours (for exanple 1 to 10 hours)g There is a great flexibility in
the operating conditions for this step: selecting the tenperature, gas,

di lution, nature of %Heiﬁgiﬁl YalC sedah' ok rl(?-:ta"'\‘;i;ﬂ%é%ﬁ%bé:!i@al?éea@ﬂegn

turbulent, fluid bed) neans t maX1 nmum honogenel t e obtained in the

di stribution of the sybphuLaLl aRnBepRbrkn (EBe eab@ipild hiil8tbddn f.

tenperature which is rigorously constant for all the grains in the bed.
Step (c) can begcarrpgdsovhtabhelexSisRa (@Qrorsitd). | Bycarayl 60 brampleied

out sinmultaneously with step --(a), nanely introduction of the sul phuration
agent and the hydrogenikr egpa@sivattion Si il t eaxeousxidilzindi spassdvaltdon,i s
no step (b). d. The cat al yst I's cool ed, optionally off-site ’
(general ly to ordi nacgnséspdéngt ofe paskingexargliream of @xwygehpepreferably
streamor by leaving the catalyst in an
diluted (conce_ntration by volume of less than 30%,
préferably less than 10%, more preferably less than
5%), and/or by passing a stream of air (re-admission-
of the atmosphere) over the catalyst, during which
si:ep(s) partial ré—oxida‘tion of the metallic
sulphides incorporated in the catalytic mass occﬁrs
(oxidizing passivation). During this step; oxygen
is adsorbed by the catalyst. This step produces a
catalyst with a higher activity than that observed
with other catalysts in whic.h the sulphuration agent
is i:ntroduced using prior art methods. Contact of
the catalyst with diluted oxygen (or any gas
containing oxygen, for examnple molecular oxygen) can
be made in two. stages or several stages with a
gradual increase in the oxygen concentration, for
example about 1% then 5%.
The invention is particularly suitéble lfor

incorporating a sulphuration agent into hydrotreatment

catalysts when these are then loaded into a reactor in a



I nert ggs atnosphere (for exanple nitrogen). e. Passivation ex situ
(off-site). By way of exanple, this passivation is an oxidizing
passi vation; -consi sting of passing a stream of oxygen, preferably diluted
(concentration by volune of less than 30% preferably |less than 10% nore
preferably | ess than 5%, and/or by passiigg a streamof air (re-adm ssion
of the atnobsphere) over the catal yst, during which step(s) parti al

re- oxi dation f ..the tallic sulphides i & LN alsyti
lr:r)ass occurs (ox?’é’idfpﬁ"dfeﬁgeé"@’\}:aﬁo&% .&e%fﬁpﬁgg%t%%g%trgg?é o&lgggﬁg%l a%l'sor Sed
y the catal yst ' 8 ces a catalyst with a higher activity

t han t hat obser\yggrv%lgr%a%%%%rtocz%?%'yst s in which the sul phuration agent is

i ntroduced using pri gt HRLVARGSges 9Pt adle Ofpridiedt Alst al t kaditlowsad
oxygen (or any gas contal ning oxygén, for exanple nol ecul ar oxygen) can be

made in two StagaseyOrtiSeyefient, StR8esathliyst dadughayngbeadfsd N the can
oxygen concentration, for exarrp1e about 1% then 5% The I nvention S

particularly g4 tadd® infpefintagporathey petrdatuniztals Agdustirgt after

hydrotreat ment catal ysts when these are then | oaded into a reactor in a

' a simple initiation procedure which consists of directly
injecting the feed to be treated at low temperature, even
at room temperature without risking lixiviation of the
sul.phtnxr. There is a fundamental difference in the
-ca:taly.st which is -chemically discernible on analysis:
following the hydrogen treatment, a sulphide phase is
present; = if, for example, the active elements are
molybdenum, tungsten, cobalt or nickel, then the
following sulphide type(s) are present: MoS,; (here Mot

corresponds to one sulphur atom), CogSg, WS,, Ni,S,.

‘The ;'sulphide"- phases in the treated catalyst of the
invention at this stage of the preparation, i.e., after
treatment with Hy, are clearly idéntif ied and
identifiable by - electron spectroscopy (SPX) which can,
for example, show that the' molybdenum or tungéten are
mainly (in general more than 70%) in oxidation state 4
(MoS,, WS,y) while they are totally in oxidation state 6

(MoO4, WO3) in a new or regenerated catalyst, and also

mostly (> 50%) in oxidation state 6 in a presulphurated



10 hydrotreatnent zone then exposed again to hydrogen in the hydrotreatnment
zone. Ot her advantages of the process are as follows: after treatnent, the
catal yst' is ready for use. It can be used in refining or the

petrochem cals industry after a sinple initiation procedure which consists
of directly injecting the feed to be treated at | ow tenperature, even at
roomtenperature w thout risking l'i xi vi ailon of the sul phur. There is

a fundanentalfoﬁ%gagkg@peusE3 rpgﬁeca?§£¥§t ¥?£ghg%?8%$§ggcalghﬂg st e

on anal ysi s: g the ogen treatnen e phaseé’is present;

if," for exanpl ecatheyae! e talie TRt ©x95h gﬁhggd?ﬂugbs_ tungsten, cobalt
or nickel; t hen ¥he foll ow ng "sul phide type(s) are present: [err] (here

M4+ corresponds to ohe SidRNUmEirdEnt [(Rrdeptifal sii phéfencehBgesekh Hhe
treated catal yst of the invention at this stage of the preparation, i.e.,

after treatmentinvehtiion Hand apeiorcl agtl y prociesiési eds aael follows:
i dentifiable by electron spectroscopy (SPX) which can, for exanple, show
t hat the nol ybdpmemionusilyngsthe ausermniltadgd nagehgdabtmeadrdrdn ¢a¥plivst
oxidation state 4 [err] while they are totally in oxidation state 6 [err]in
a new or regenecantdipang ymetabmdialtoo thet Feacsos0y) the mdatmiysin bedng 6
in a presul phurated, . )
chemically in the oxide or oxysulphide state. They would
not yet be catalytically active and sulphides would only
be produced in the reactor. This delicate step, that of
préducing the active phase, could be poorly effected and
was above all uncontrollable and not characterisable.
The object of the present invention is to provide the
user with a catalyst which is already active, with a
catalytic activity which is characterisable prior to
. loading into the reactor. This invention eliminates any
risk of obtaining non-optimal catalytic activity in the
reactor.
The quantity of sulphur incorporated into the
catalytic mass dﬁring step (a) generally corresponds to
50% to 150% of the stoichiometric quantity required for
presulphuration of the active elements of the catalyst,
preferably between 80% and 110%, more particularly
between 90% and 105% of this stoichiometric quantity.

Further, passivation, for example oxidizing

passivation, also eliminates the pyrophoric tendency of



cat.al yst using the prior art processes, this latter catalyst
cont ai ni ng oxysul phi de phases. One very inportant conceptual difference
bet ween- the invention and prior art processes is as follows: previously,
the user | oaded a hydrotreatnent catalyst containing netals into the
reactor, the catalyst being chemcally iRsthe oxide or oxysul phide state.
They woul d not yet be catalytically active and sul phides would only be

produced i n thecheacAon By Sorifldsale stifls 18ai19taReaduaiaiidie aet tre
phase, could be poorly“effect'ed- and was above all uncontrollable and not

characterisabl egoTha ohitest netalh@rRim@ses¥ bbKest icvhtsiherlovi dridheinger
with a catalyst which is already active, with a catalytic activity which is

charact eri sabl epags@tatdonoadabgoi nigpdilte velact oaffebitiss | hhent i oatalytic
elimnates any risk of obtaining non-optimal catalytic activity in the
reactor. The quaetitjtef. sul phur incorporated into the catalytic nmass
during step (a) generally corresponds to 50%to 150% of the stoichionmetric
quantity required fofher fodllomingt exanpflieshd ldustrats difmt Enventhen: the
catal yst, preferably between 80% and 110% nore partjcularly between
90% and 105% of comparatdivehiexmmmlies dddnstrpteryegiaus PHiREi 95k BRLhodsyr
exanpl e oxi di zin
P of %resulphuration followed by activation in hydrogen of
the catalyst in situ in the hydrocarbon conversion
reactor. The examples illustrating the invention show
the same prior art presulphuration methods but with ex
situ (off-site) activation of the catalyst in hydrogen,
then ex situ (off-site) passage of diluted oxygen then
air over the catalyst before transfer to a hydrocarbon
conversion reactor.
EXAMPLE 1 (comparative)
A CoMo dehydrodesulphuration catalyst in 1.2 mm
diameter grains containing 19.0% by weight of MoO; and
4.3% by weight of CoO was used. This was catalyst A of
the following examples, and was presulphurated or
sulphurated with sulphur contents corresponding to the
theoretical stoichiometric value of sulphides MoS, and
CogSg. A stoichiometry of 100% corresponded to 10.25% by

weight of sulphur, expressed as its dry matter, corrected

for the loss on ignition.



passi vatjon, also elimnates the pyrophoric tendency of 12 the sul phi de
phases and thus facilitates transfer of the solid into nmetal drunms or other

containers. =~ Oxidizing passivation also positively affects t he
catalytic activity. The follow ng exanples illustrate the invention: the
conparative exanples illustrate various pggor art nethods of

presul phuration foll owed by activation in hydrogen of the catalyst in situ

in the hydrocarkepfQpversi on reagigbe T exagmles iljuadgatingithe 4
i nvention show the sanme prior art presul phdration nethods but with ex situ

(off-site) acti \tﬂiﬁtﬁrbrﬁimﬁhﬁol?ﬁé@iyﬁidé n Bydtadaing hemex gyt U woidhsit e
passage of diluted oxygen then air over the catalyst before transfer to a

hydr ocar bon conwilgmir randt e thEXAWRLEel spdaimasailiwenyt A €oMill the pore
dehydr odesul phuration catalyst in 1.2 mmdianmeter grains containing 19. 0%

by wei ght of [emdluared 4580 miwei gBheofimpeegharesl usetalyshi vasaslest alfpst
A of the follow ng exanples, and was presul phurated or sul phurated with

sul phur cont ent ®reprhe’pokdi agredathngt fdasét isaths stakd oripeni fovalubovrs

sul phides [err] and . .
at 150 C to evaporate the hydrocarbons and £fix the

sulphur of the organic polysulphide. Catalyst B was
obtained which had the properties shown in the table.
"'EXAMPLE 2 (comparative)
~ .catalyst -A (1000 g) was impregnated with a
suspensioh of 105 g of elemental S, 22 g of rapeseed o0il
and 330 ml of white spifit,'thgh left for one hour in the
cold and then heated for 2  hours at 180°C. Catalyst C
was thus obtained.
EXAMPLE 3!(comparative)

Cataiyst A (1000 ¢g) was 1impregnated with a
suspension of 105-.g of elemental S and 55 ml of white
spirit, then left for one hour in the cold then héated
for two hours at 180°C. Catalyst D was thus obtained.

! . | EXAMPLE 4
Catalysts B, C and D prepared as. in the preceding
examples were activated in hydrogen in a rotating tubular
oven under the following conditions: temperature: 400°C;
time: 6 hours; gas: 5/95 hydrogen/nitrogen mixture;

pressure: normgl. Following the activation period, the



[err] A.,stoichionetry of 100% corresponded to 10.25% by wei ght of sul phur,
expressed as its dry matter, corrected for the loss on ignition. 13
Cat al yst A (1000 g) was’ m xed W th a

tertiononyl pol ysul phi de contai ning 37% by wei ght of sul phur and with a
white spirit solvent, to fill the pore vdl4une (550 m). The inpregnated
catalyst was left for one hour in a rotating flask in the cold then for 2

hours at [err] tQyé‘%!éﬁ%é&echthydbﬂ%aéﬁo&%ran Hdvrd NgisH RPArogdn tHken
or gani ¢ pol ysul phi de. Cat al yst was “obt ai ned whi ch had the properties

shown in the tabjenikXoVel B2 i@oﬁﬁabﬁfyk;\éﬁ) Pt ¥pbged wWakdOPas§ed T 2
inpregnated wth a suspension of 105 g of el ement a(lJ S, 22 g of rapeseed

oil and 330 nl dfowhst €hepi B&t oft ydgenl wakopawsediofvri 0 hoarsgl ctherd aien
heated for 2 hours at 1 [err]. Catalyst C was thus obtai ned. EXAMPLE 3
(conparative) Cafaty2t hourg.100CatglystasE,i iy egnaiaed timis h beans yspepar ok
of 105 g of elenental S and 55 m of white spirit, then left f or one hour
in the cold thenfhent edathdystaoBhoQrsPat [err]. Catal yst D was thus

obt ai ned.
EXAMPLE 5

Catalyst B was treated as in Example 4, except that
" the end of the activation step was only followed by a
nitrogen purge and not by oxidizing passivation. The
cétalyé._t was poured directly, in the absence of air, into
a flask filled with white spirit. Solid H was thus
obtained. '

EXAMPLE 6

.Sulphurate'd catalysts A to H were characterised
using!different methods: carbon and sulphtir coﬁteni:,’ loss
on izjnition-at-500°c, Differential Thermal Analysis (or
Differential Scanning Calorimetry - DSC) in one bar of
oxygen- and a temperature increase rate of 5°C/min,
electron spectroscopic analysis (SPX), and a catalytic
hydrodesulphuration test (HDS) using gasoil.

The conditions for this test were as follows: feed:
atmospheric gasoil with respective initial boiling point
and cut points of 220°.C and 370°C; sulphur content: 0.8%
by weight and N content: 120 ppm by weight; pressure: 40

bar; quantity of catalyst: 70 ml; feed flow rate: 140

~



EXAMPLE 4 Catalysts B, C and D prepared as in the precedi ng exanples were
activated in hydrogen in a rotating tubular oven under the follow ng
conditions: tenperature: [err]; time: 6 hours; gas: 5/95 hydrogen/nitrogen
m xture; pressure: normal. Follow ng the activation period, the 14
system was cool ed, -purged for 4 hours with nitrogen then a mxture of 1% of
oxygen in nitrogen was passed for 2 hoursthen 5% of oxygen was passed for

2 h , th ' . h : I
o yera” B s SR o, £, RAAY Sy pesons.

fromcatal ysts

except that the gRthpfedNeadclingaitnd tLRpeYatuPll Yedohhowed ¥ & nti£o0eR
purge and not by oxidi zi ng passi‘vati on. The catal yst was poured directly,

in the absence ofo@i¢/hblt) @nfikatkohi bife@ne thiqitiid ecsdt rféed atohiod d,was

t hus obt ai ned.

EXAMPLE 6 Sul phurated catalysts A to H were

characterised ustwydslidf ez enbupet Aods2olar hnd hedtdwgphug mntent, |oss on
ignition at [err], Differential Thermal Analysis (or

The results of the characterisations are shown in
the summarising table and are discussed below.

Catalysts B and C, not in accordance with the
invention, employed presulphuration procedures analogous
to those claimed_ in United States patents US-A-4 530 %17,
qé—A—4' 719 195 and French patent application 92/04051.
The catalysts were "presulphurated® to form a metallic
oxysulphide phase. The colour of the cataiyéts- went from
blue to dark grey. The SPX spectra showed that the
oxidation state of lthe molybdenum was stili mainly +6,
even though sub_stan'tial modification was noted compared
with: the -spectrum o:f the fresh catalyst. The catalytic
activities of catalysts B and C were close to each 6ther.

Catalyst D, sulphurated simply with sulphur,
remained blue: it produced a largé DSC isotherm in
hydrogen and had low catalytic activity.

Catalysts E, F, and G, in accordance with the
invention, were black in <colour, and produced no
exothermal -signal on DSC in hydrogen (which is logical
since they had already been.activated in hydrogen using

the process of the invention). Their SPX spectra were



Dif.ferential Scanning Calorinmetry - DSC) in one bar of oxygen and a
tenperature increase rate of 5 Cmn, electron spectroscopi c anal ysis
(SPX), -and a catal ytic hydrodesul phuration test (HDS) using gasoil. The
conditions for this test were as follows: feed: atnospheric gasoil wth
respective initial boiling point and cut jpoints of [err] and [err]; sul phur
content: 0.8% by weight and N content: £D ppm by wei ght; pressure 40 bar;

tit f t | t 140
?g?rgelra%/u(r)e CaBZ‘ﬁ ?:racz?’ﬁéStéFar(fq ng g :g’&’gtc}hr an n%’r‘gﬁg}?’ﬁl ﬁ%t? h&t 4+.

2t 100 C & staghisr Buaaa S Srei {%%% hEEE Mot dlfi sl 0 Dacity  ERge
the characterisathons Hacihau 48t b S%rly@%?h%?%gréad 1 Spdbaeissed

bel ow. Catalysts B and C, not In accordance Wth venti on,

presul phuration pfegedeiss apal gggggd{lpegbose claimed in United States
patents US-A-4 530 91 US-A-4 719 195 and French patent application

92/ 04051. The catal ySCatwygt"mesle hlomodbgte (X f eatad v akl Hut without
oxysul phi de phase. The col our of the catal ysts went fromblue to dark grey.
The SPX spectra shewestidiatingheassivation, was black with a Mo?t nature.

Its catalytic activity was nevertheless slightly lower .

than that of its homologue H, showing the importance of

the intermediate passivation procedure.

A B C )] E F G R
Sulphur (wt %) / 3.49 | 8.4 9.31 7.7 8.0 7.9 7.0
Loss on ignition / 18.0 | 203 | 9.2 17.8 | 19.1 | 12.6 | 27.1
(wt %)
Stoichiometry (3) / 100 | 103 | 100 i 92 9 88 94
Carbon (wt %) / 8.2 | 126 | 0.1 | 5.8 7.9 | 0.1 /
Colour bluve dark | dark blue | black | black | black | black
grey | grey
DS+ - / + + t |- - : /
SPX#k Ho 6+ [Ho6+>50% Ho 4+ | HNo 4+ Ho 4+
HDS (%) #%x / 100 105 71 115 112 107 104
* DSC: + means an exothermic peak noted at temperatures between 200°C and 300°C;
- means that no peak is detected in this zone, nor in the whole range of 50-
350°C.
*%5PX: Hob* means the nolybdenun was mainly m oxidation state 6+;
Hob>508 means that at wost 50% of the molybdenun was in oxidation state 6+;
Hott neans that the molybdenun was mainly in oxidation state 4+. i
*%+{DS: The hydrodesulphuration activity of catalysts C to H was calculated with

reference to the activity of catalyst B {a=3.66, HDS=95.4%}.



oxi datiop*state of the nmolybdenumwas still mainly +6, even though
substantial nodification was noted conpared wth the spectrum of the fresh

catal'yst. «The catalytic activities of catalysts B and-G-were-close to each
other. Catalyst D, sulphurated sinply wth sulphur, remined blue:

it produced a large DSC isotherm in hgdrogen and haﬁmmmmmu HII'
activity. Catalysts E, F, and G in accordance with the

bl ack in colour, and produced no exot her male;Siqgpal on DSC in hydrogen *
(which is logical since they had already been activated in hydrogen using

the process of the invention). Their SPX spectra were CLAI M5 1. A
process for the off-site treatnent of a catalyst, conprising: incorporation

of at-least one sul phar @tﬁb@@eﬂbrl the OFF-gAltd Vitsathenti bt ke P4ESEPSE,
of at |east one solvent or a simlar corrpound t he amount of the

sul phurati on agent beiconsistimngrefed in the catalytic mass correspondi ng
to 50 to 150% of the stoichionetric anount” of active elenents of the

catal yst; treatment with puimcmedutitinredofiydr ogehpbhrakdorataggst \dirtto ttize
i ncor porat ed sul phuration agent, between [err] and [err]; passing air or an
oxygen-cont ai ning gas over qm*éabatwmssn order to carry out the

passivation of the catal yst.. grocess according to claim 1,

150°C and 700°C,

- passivation of the catalyst.

2. A process according to claim 1, consisting of:

- off-site incorporation of at least one
sulphuration agent into the catalytic mass in
the presence of at least one solvent iand/or ét
least one constituent containing olefinic .
carbon bonds at a temperature of betw:e_en 0 and
200°c;

- off-site treatment with pure or diiuted
hydrogen of the catalyst with the incorporated
sulphuration agent, between 150"(; and 700°C,

- off-site, passing air or -an oxygen-containing

gas over the catalyst.

3. A process according to claim 1 or claim 2, in which:

This Sheet Has Been Repl

Iy i



sul phuration agent is carried out at a tenperature °f_EE;$E$9f9—§ﬂd’LeLF%'

3. A process according to claim2, in which: a. east one
sul phuration agent is incorporated off-site into the cat\%m\
ey

[ en
[err] and [err] in the presence of at |east one sol vent m\\mm\\!ﬁﬂ‘tne

constituent containing ol efinic carbon bqfas, b. of f e heatf
treatnent of the catalyst is carried out Th the absence of hydrogen,

of f-site treatnent of jthe gg}ﬁ%¥§§ h@acgﬁihﬁgagggohfhggag[*gr'né%¥%é£%é%p

in the presence of puré or roge al'yst'is

to roomtenperature and | eBtffLBi%eStirr%nﬂ{%aEath?cgttig:asm?gs petwddn Stb€c

oxygen diluted to a concentration of |ess than abott 10% (expressed as the

vol une of oxygen) then airahg passed oMer the pakak¥sk of 18t4. leastA one
process according to claim1l, in which the first two steps, of treatnent

with a sul phuration agent asadventh hagdagen, aar e seaskt anegys. Sonstitdent
process according to any one of clains 1 to 4, in which the sul phuration
agent is selected fromthecgntapningsoiefirilc byaebenebbatissul phur, organic
pol ysul phi des, hydrogen sul phi de, nercaptans, carbon sul phide, sul phides,
di sul phi des, and thi obhenybffospbendbeats. treatmenibcest adwer diagalpst!| aisn
5, in which the sul phuration agent is selected fromthe group constituted
by el enental sul phur, orgafRETp8rySutphndehe psennsg| efil brddegsnd

di et hyl di sul phi de. ) .
c. off-site treatment of the catalyst is carried

out between 150°C and 700°C in the presence of
pure or diluted hydrogen,

d. the catalyst is cooled to room temperature.and
left in a stream of an inert gas,

e. off-site, oxygen diluted to a concentration of
less than about 10% (expresséd as the volume of

oxygen) then air is passed over the catalyst.

4. A process according to claim 1, in which the first
two steps,' of treatment with a sulphurating agent

and with hydrogen, are simulfaneous.

5. A process according to any one of claims 1 to 4, in
which the sulphuration agent is selected from the
group constituted by elemental sulphur, organic

p_olysulphides, hydrogen sulphide, mercaptans, carbon

- —_—
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7. ¢ A process according to any one of clains 1 to 6, in which the

solvent is a white spirit. 8. A process according to claim 3, Tn which
the constituent is an ol efinic hydrocarbon, in particular [ ' ' _ ,
fromfatty acids. 9. A process according to any one of Tllmml"jﬂ]"mﬂ“", i
in which the catalyst (into which a sul phyration agent has been L w s "«

I ncorporated) is treated.off-site with pure or diluted hydrogen, at a
tenperature of betwegn AN and err s a r di

one of claims 1 to 97 ullk' ch tsnelp&} 'ty oJTs"ﬁLF% u%%tr o%ﬁg et{i”qox’%e%

i ncorporated into the ?) Agd ¢ mass corresponds to between 80% and 110% of
the stoichionetric quan |ty requrred for presul phuration of the active

el enents of the catalyst. A process according to any one of clains 1
to 9, in which the quantlty of sul phurati on agent incorporated into the

catal ytic nmass gorreapopasceaPetaRIrQY and 15PADA the Stai Chind/dRi I ithe
quantity required for presul phuration. of the active elenents of the

cat al yst. 19 12. sulPhuiretdor aadg@ital ybé t sedbetdd afrondatbe wigrdowny

one of clainms 1 to 11, for hydrotreatnent. 19 sul phi de, sul phides,

di sul phi des, and thicphsmﬁtuted by elemental sulphur, organic
polysulphides, dimethylsulphide _ and
dimethyldisulphide.

7. A process according to any one of claims 2 to 6, in

which the solvent is a white spirit.

8. A process according to any one of claims 2 to 6, in
which the constituent is an olefinic hydrocarbon, in

particular an oil derived from fatty acids.

9. A process according to any one of claims 1 to 8, in
which the catalyst (into which a sulphuration égent
has been incorporated) is treated off-site with pure
or diluted hydrogen, at a temperature 'of. between

250°C and 600 ‘c.

10. The use of a catalyst treated in accordance with any

one of claims 1 to 9, for hydrotreatment.

—_—
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compounds. 6. A process according to claim 5 in which the

sul phuration agent is selected from the group constituted by

el enent al sul phur, or gani ¢ pol ysul phi des, di met hyl sul phi de
and di net hyl di sul phi de. 7. A process according to any one of clainms 2 to -
6, in which the solvent is a white spirit. 20 A process according to any
one of clains 2 to 6, in which the constituent is an ol efinic hydrocarbon,
in particular an oil derived fromfatty acids. 9. A process according to
any one of clains 1 to 8, in which the catalyst (into which a sul phuration
agent has been incorporated) is treated off-site with pure or diluted
hydrogen, at aQFFSEFTEPREITREATMENTOPR 20HYDROACARBON TREATVMIENT CATALX ST
catal yst treated in accordance with any one of clains 1 to 9, for
hydrotreatnment. This Sheet Has Been

ABSTRACT

The invention concerns a process comprising incorporation ofa sulphﬁration
agent into a hydrocarbon treatment catalyst to a greater or lesser extent into the pores of
the catalyst, the agent being selected from the group constituted, for example, by
elemental sulphur and organic mlysdpﬁdes, incorporation being effected in the
presénce of a solvent which comprises or consists of an olefinic or olefinic cut
constituent, for example a vegetable oil, or.a similar constituent, the Iirocess
comprising hydrogen treatment of the catalyst at between 150°(?, and 700°C, followed

byia passivation step.



