2 This invention relates to a process of presul fura(t'i on of a hydrocarbon
processing catalyst. The invention is an inprovenent of the process
described in patent EP-B-153233 of the applicant. It is often desirable to
proceedito a sulfuration (generally calied "presul furation") of netals
entering the conposition of certain catalysts for refining and/or
hydroconversi on of hydrocarbons either when these catal ysts are new or at
the end of the regeneration of these catal ysts before reusing them A
pregul furation of the new or regenerated catalysts is thus desirable for

the.use of tiwse tAV@hysss rélites Hﬁfi&liﬂigadét’#?tdﬂ)fﬁﬁseénﬂrquXﬁﬂ’eheoftﬁle
reacti ons of desul furation or hydrodesul furation of various gasolines, for

exanpl caydescarbes pfocessing i cattalaed ng Eie simemtdroac isngnwimpeogehént
content it is suitable to |lower, before use, wthout nodifying the octane
nunber of thesprocessidescoibed imddtenty BR-Brd 93233 @fathposppbicantihe
catal yst used for this type of desul furation or hydrodesul furation contains
a general | y Honk®i afsemrsirakie saumnacessh ta @nisvd fywragioni fgenexalivs
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One ackhe® regeneration of these catalysts before reusing them. '
- - A prgsulfurétion of the new or regenerated catalysts is thus
~ desirable for the use of these catalysts in the=réfining
reactions, for example,-the reactions of deéulfqration or
hydrodesulfurafion éf various gasolines, for example, gaéoiines
of cétalytic cracking or steam cracking whose sulfur content it
is suitable to lower, before use, without mbdifying the octane
numbep.of these gasolines or by modifying it as little as
possiblé.
The catalyst used for this type of desulfuration or

hydrodesulfuration contains a generally nonacid support, for
jiai 'example;lan_alumina or alumina mixtures (U.S.A. patent 4 334 982)

or any other suitable suppoft-with a base of at ieasf one oxide

of a metal or metalloid (magnesia (U.S.A. 4 132 632, USP 4 140 _ ~

626), S{iica, Silica—aluﬁinas, silica—magnesias;ifluorosilicas, -

boronmaluminas; clays, carbons, fluéoaluﬁinas), this mixture or

these mixgures*of supborts aﬁle to bé at least partly in |

amorphous form or in crystallized form (zeolites) and the

catalyst further containing 0.2 to 30% of at least one active




"3 netal of groups VI, ,VIIl or the |like selected, for exanple, fromthe
group consisting of cobalt, nnlybdenuﬁn ni ckel and tungsten (U . S. A 3 732
155 and 3 804 748). A sulfuration or presulfuration of regenerated catalyst
I's also desirable in the reactions of hydrocarbon hydroreformng (reformng
in particular of a naphtha) and of aromatic hydrocarbon production

( ar Offetall ol R RupRX¥TY! 91 1INBrPEAL kAN 81 oBEQE N For [ Sk 2NFLA! eNeS

(ortho, nmeta or para), either fromga nes that are unsaturated or
Wnsat ghat getoubOcomsddtling oS ebbaadt, Ohollybabith s, nfEREK A tngatéhcul ar

steam cracking, or catalytic reformng), or else from naphthenic
hydr ogur. Boas 3capablissotaniesngolr aashormed i nto aromati ¢ hydrocar bons by
dehydrogenation. The catal yst can contain, for exanple, at |east one netal
of the fandl gudiffurh&tionuer presulfumebliennefaregenédrated|catalyst pds| adi um
iridium rhodium ruthenium osm um deposited on a suitable support
(al umrhgo desixable finckhg| gerrhionsuefohydneaaxbon |hydrerefeEningol ite,
etc... or. mixtures of suych supports%. A sul furation resul furation) of a
new of YREGERENG: &8 PATAAGULArsof| 8oN8RhFAR) 2N PEARPRALIS for the
partial .or total catalyst sulfurati.on @hso wth a se Qf aone of the
SuppoP¥aPRrnangy BRPARCELoRoL raRiZanolhe L8t | SRty Shy FefRer R,
usabl &gl B{ahﬁéﬁ&' OQﬁauQXQr8{%8@95‘.#@9"2@%&88? S & gditay casidpds of

hydr ogénari on, denydrogenation, ~al Kyl ati on,

from gasolines that are unsaturated or unsaturated (for example,
gasoiines of pyrolysis, cracking, in particular steam cracking,

‘or catalytic reforming), or else from naphthenic hydrocarbons
capable of being transformed into aromatic hydrocarbons by
dehydrogenation.

The catalyst can contain, for example, at least one metal of
the family of platinum, i.e., a noble metal such as platinum,
palladium, iridium, rhodium, :ruthenium, osmium deposited on a
suitable support (alumina, silica, silica-alumina,
fluoroaluminas, flurosilicas, zeolite, etc... or mixtures of such
supports).

A sulfuration (presulfuration) of a new or regenerated

e catalyst is also suitable, in. some cases, for the partial or
total catalyst sulfuration, also with a base of one of the : -
supports :already cited at least one .of the active metals already
cited,'uséble in reactions, hydrocarbon conversions such as the

reactions of h&drogenation, dehYdrogénatiqn} alkylation,

hydroalkylation, dealkylation, hydrodealkylation, steam



hydr oal kyl ati on, deaIWyIatlon hydr odeal kyl ati on, - st eam 4 deal kyl ati on,
| soneri zation and hydrodenetalization of the heavy batches. The netals of
catal ysts used in refining, hydrorefining or petrochem stry, whether they
are new or regenerated, are nost ofteg in oxidized form at times in netal
form (for some netals of reform ng catalysts, in particular). Now, the
metal s of these catal ysts, often being active only in sulfur formor at
| east partially sulfur form it is therefore necessary for the refiner or
t h€ petrochem st to performa sulfuration of the catal yst before its use.
The rdgad&kydatderof iskmerizatjonsand hydrpdenretadizahienaefnthe hsavy
speC|aI|st of catalyst regeneration, at tinmes far fromthe industrial unit.
Now, batebess reasonable to think of restoring to the refiner a product
ready for , _Whi ch kes ssible the origipal and efficient, process of
The' medalfngd FAteby
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t he conposition of the catafyst The process

catalysts, often belnq_actlve only }n sulfur_form or at least
partially sﬁlfur form, it is therefore necessary for the refiner -
or the petrochemist to perform a sulfuration of the catalyst
before its use. |

The regeneration of the catalysts is now performed
increasingly by a specialist of oatalyst regeneration, at times
far from the industrial unit. Now, it seems reasonable to think
of restorlng to the refiner a product ready for use, whlch makes
possible the original and efficient process of the applicant
described in EP.B.153233.

When the catalyst-is to Be subjected, from its start
preferably on the site ("in situ"), to the standard activation
reaction.in the presence of hydrogen'(geperally above 100°C),
this process makes it possibie then to proceed, thanks to the -
presence of hydrogen on the site, to the sulfuration at requlred_ -
rates, stOLChlometrlc or nonst01ch10metr1c, of the active metal
or metals entering the composition: ‘of the catalyst. The process
consists 1n incorporating ammonium disulfide in the absence of

t
hydrogen in the porosity of the new or regenerated catalyst.




‘consists in incorpdratidg anmoni um di sul fide in thd absence of hydrogen in
t-he porosity of the new or regenerated catal yst. 5 1In this process, the
catal yst is generally inpregnated "ex situ" in the absence of hydrogen wth
an aqueous anmoni um di sul fide solution 8(NH4)2 at a tenperature between O
and 50[err]C, preferably between 10 to 35[err]C and, for exanple, at room
tenmperature to incorporate the suitable degree of sulfur in the porosity of
t he catal yst, the processing of the catalyst then being followed by a

drying of thi . f | a.te [a r than.1g20lerr]C
ar%' pr ef erabF[?/‘ %g\l\%eé)?d&fsadd%ggﬁ @%’tAﬁ%vggﬁﬁﬁég;i #ﬁﬁgggéggﬁdsgg% t hat
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advant ages of {ﬁe process Is to be able to proceed to the presuFfuration of

the cat glikah raaley édl\i&i%rp_rsﬁlmgf 4t AReRPpeatarsobdtizaBn ol hnrsoPesn
proposed by the applicant in U S A 4,719,195 to introduce organic

" pol ysul piréferabliyh®deaitieesi 10 do BEccaid) yidr diginphie, NGt rdoms | ast net hod
presents the drawback of performng the presulfuration in the presence of
an or gatempevhtome d¢o "iwdorpospitel thet gpiétable¢ degree cofli $@lfurt ihothe
elinmnate than the water at the end of the process. This process further
pr esent porpeityy oft &he catpdysy.abhe pvogessirg ebHrthe ctatalyabnthensul fide

solution just as_it is.. A neans has now been discovered, within the scope
of thisbeing followed by a drying of this .catalyst, for example, at a

temperature lower than 120°C and pfeferably:between'SS and 115°c.

Abb?e 120°c,” it has been seen that the sulfur was parﬁia;ly
g; eliminafed-from the catalyst.
| - One of the advantages of the-process.is to be able to
pr0ceéd to the presulfuration.pf the catalyst only in the
presence of an aqueous solution. It has been proposed by the
applicant in U.S.A. 4,719,195 to introduce organic polysulfides
in the porosity of the catalytic batéh: now, this last method
ﬁresents thé drawback.of performing.the presulfuration in the
presénce of an organic solvent of "white spirit" type that is
more difficult to eliminate than the water at the end of the
process. This process further presents the advantage of being.
able to use the commercial ammonium su;fidé solution just aé it
is. | | | :

Afﬁeans has now been diéé&vgred, within the scope of this
ihvention,'to improve the presulfuéation of the catalyst, a means
which wil} be.reflected in particuiar by a longer.stability of

the catalysts during prolonged tests.
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invention, to inprove.the presul furation of the chtalyst, a means which
wWill be reflected in particular by a longer stability of the catal ysts
during prol onged tests. 6 This neans consists in performng the

i ncorporation of the ammonium sul fideé6in the porosity of the catalyst, in
t he presence of at |east one particular sulfur additive: By weight,

advant ageously 5 to 50% preferably 10-40% and nore particularly 15-30% of
the .additive or additives selected will be used relative to the wei ght of
sutfur introduced in the catalyst. The additive or additives can be added,
for exanpl &hif PrapReceBFLEF8N1Bf PEREBENERTILDE ingerrerakieniaf t¥hepure

state or di,ssolved.i,n a suyjtable solvent, water i rticular. The rol e of
Chis ammenive FRLfsof, T okhe BRECRREY: BE SheoRabrlubEr 1K Hat erdseRte et

I f d t had | .sul fi 2. be introd d th t al yst
|0 BEChE] AEAE AR PEIROLAE UL dhgigh, e 117 oduced on e catalyst
ddi ti ' ' t _ i i th
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it i spdpal Pséttieuiaeﬂffpsn@wtefs%éi faqitilet 5p Q¥asesved ddFedayt er
metal s that the catalyst contains, the process then consists: (a) iIn

| npregRali Bg uBedcgbphy e ako atheénpaightr ofbstyeer Dnewrsiiddd®rin Ghie® its
i npregnati on volune by an aqueous ammoni um
catalyst. ' h

The additive or additives can bé added, for example, with
‘the solution of ammonium disulfide, eithéf in the pure.state or
dissolved in a suitable solvent, water in particular.

The role of this additive is to increase the incorporation
of éulfur in the catalyst. In a preferred mefhod, ammonium
disulfide can be introduced on the catalyst during a first
impregnation. Then, during a second impregnation, the additive
(in'aéueous solution or not) can be added alone or mixed with |
;mmonium disulfide. |

Thus, in a more particular way, and in particular when it is
desired to transform into sulfides all the oxides of the promoter
.iwg metals that the catalyst contains, the process then consists:

(a)' in impregnating the catalyst aﬁ a'temperature between 0
and 50°C to its impregnation volume by an agqueous ammonium -
giéulfide solution S(NH4)y (preferably, the procedure is.
performed between 10 and 35°C), T | r

(b) .%n drying thé'catalyst;at a tempe;ature less than 120°C

_and preferably between 95 to 115°C,




i sul fide soldtion'S(NH4)2 (preferably, the procedure is perforned between
10 and 35 C), (b) in drying the catalyst at a tenperature | ess than
120[err] C and preferably between 95 to 115 C, 7 (c) in inpregnating

agai n (between 0 and 50[err]C, prefer ab}y between 10 and 35{err]C) at |east
a second tinme the catalyst to its inpregnation volunme or to a snaller

vol une, as a function of the amount of sulfur to be introduced in the
catalyst, by a m xture of an aqueous amoni um di sul fide solution S(NH4) 2
and/ an additive according to the invention, (d). in drying the catal yst at

a temper at Ur)| est ik dA0G Rl ciahluedielatia $00¢)dptadefastyl more

particularly in the vicinity of” 100[err]C. Optionally, if necessary, for
the cageturire 1Brged BBAO) atolleaskf ur sabeniotbee ptRentatdugsed tot otshe
catal yst, other inpregnations of the catalyst will be perfornmed with an
amoni dmpxegnatel solwdlivowe o/t & femadddint ivedumegclasofa tfumotiemeff dhleowed
by a drying at a tenperature |ess than 120 C. Thus, it can be necessary to
per f or emomndr aif iswpkfayndie s nteadnecachd mdhe calttadwysss, biye acaiatyge | s
- not sufficient to absorb, during the first inpr e%nat ion, the entire .

t heor ePifc &N AFNGARS AN Gy modytioge S{HHadz andk apfpddifdve
containing the anDuHék% Stoichionetric or not, of sulfur that .is proposed

to i nt REFEEAING 32 HWENGXOYat ch (a comerci al
(d). in drying the catalyst at a temperature less than 130°C_

and preferably between 90 and 120°% and_more.particulafly in the
vicinity of 100°c.
optionally, if'necessary, for the case where large amounts
‘of sulfur are to be preintroduced into the catalet, other
impregnations of the catalyst will be performed with an ammonium
sﬁlfide solution and/or the additive, each of them being followed
by a drying at a temperature 1esé than 120°c.
Thus, it can be necessary to perform several impregnations
because the pore volume of the catalyst is not sufficient to
~absorb, during the first impregnation, the entirg theoretical
aqueous solution of ammonium sulfide and/or the additive
\_/ containing the amount, stoichiometric or not, of sulfur that is
proposed to intrecduce intq the catalytic batcﬁ (a commercial
ammonium sulfide solution contains at a maximum 20% by weight of
sulfﬁ% and to wish then to concentrate such §§1utions would be
reflected by'the decomposition d% ammonium disulfide).
The ering which follows the first ?mmoniﬁm disulfide
impregnation is preferably performed in a gas containing

molecular oxygen and in particular in the air.
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ammoni um sul fide solutipn contains at a maxi mum 20% by wei ght of sul fur and
to wish then to concentrate such solutions would be reflected by the
deconposi tion of ammoni um di sul fide). The drying which follows the first
ahmoni ¥m di sul fi de i npregnation is prefgrably perforned in a gas containing
nmol ecul ar oxygen and in particular in the air. It thus is possible to
performthe invention in the presence of a sulfur additive selected from

t he_ group consisting of thiodiazoles, thio acids, thio anides,

thyocyanates thio esters, thlophenols, thiosenicarbazides and t hi our eas.
By way of exXanpileys tis cp:tmwidﬂre dm erXFdy dhecdmiventiohi dor thel présence

t hi ocresol, 3,3'-thiodipropionic acid, 3,3 -thiodipropionitrile,

2, 3, 6- Ofi etV futhiadtidiole sedeatied Hinsgl hel group pensjsting of
thlosenlcarba2|de napht hal ene- 2-t hi ol , phenyl i,sot hi ocyanat e, Ehen yl

t hi ophéidediazales dhike adidssbdiiaramides 6 tioruaRptesn SBHQnB? ers,

o R L OP l R BE U e 1 i cRopl £ 00 urea
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2 5- di BERCFII-ihetryll RN3GpRER h?ﬁ ¢hii® 1yBB§aEQe i DMephyPO3can al so
be perforned In the presence of other ypes of :sul fur additives. It is
-t hus pQﬁ&b&b@ﬂb&ﬁbd&ﬁd@henaphthalene— 2-thiol, phenyl isothiocyanate, 2-
phenyl thiophénol, thioacetamide, thiobenzamide, 2,6-dimethyl
thiophenol, 3,5—d1methyl_th10phenol; 2,2'—d1n1trod1phenyl
disulfide, 2,5~dithiobiurea, ethyl thioglycolate, 2-methoxy
thiophenoi, 3-ﬁethpxy thiophénol; 2-methyl—5—mércapto—i,3,4-
thiadiazole, amidinothiourea, 2-amino-5-ethylthio-1,3,4- |
thiadiazole, 2-amino—5—mefcapto-1;3,4-thiadiazble, 3-amino-5-
mercapto—1,2,4;triazole, 2-amino thiophenol, benzene-1,3-dithiol,
3-chlorothiophenol and 2,5—dimercapto-1,3,4—thiadiaible, can be
citedf
‘But the invention can also be pérformed in.the presence of
gmj ‘other types of sul fur additivés. It is thus posSible to cite the
mercapfo alcohols of_formulaE | | |
| Ry R3. - | .
[ |
HS - (C)n - (C)m - oH
.

Ry R4



mer capt o al cohols of farmula: Rl RBHS - (On -+ (Cm- OHJerr] 9
where n and mare whol e nunbers, Rl, R2, R3, R4, identical or different,

are hydrogen atons or al kyl, aryl, aral kyl, al kylaryl organic radicals,
etc...:, preferably having 1 to 20 carfon atons per nolecule; preferably 1
to 6 carbon atons per nolecule; preferably n = 1-10 (for exanple 1-2) and m
= 1-10 (for exanple 1-2). By way of exanple, 2-nercaptoethanol,
1-rercapt o- 2- propanol , |-mercapto-2-butanol, 3-nercapto-I|-propanol,

1ager capt o- 2- hexanol , 2-mercapt ocycl ohexanol , 2-nercapt ocycl opent anol, 3-

ner capgrBieY &l and f ark) whbeR! aARRLErs! - RES Qﬁgt R3 ,2-;Qe,ntiaaak-_ic&1 or
nmer capt o- 2- phenyl - 2- et hanol , 3-nercapto-3-p eny?-propan-l-ol, 2-

mer capgffeplaty| aiedp¥driogeh, atbnegbyCaIRY1, SafPl faptat P, alkylaryl
hydr oxyoct adecanoi c -aci d and 10- ner capt o- 10- hydr oxyoct adecanoi ¢ acid wi ||

be ci tedgahice rpdiicads, aelte. .t he poefevaddy dhavimgnd &d CHEaxB&iOatons
(2- mer capt oet hanol) and HS-CH2-C (C6H5) H OH (1-

mer cappexr2nphesyles- prieferablyi Ll the6ctarkon|atems peximpkeqwlese, in a
nore general way, the thios (thioalcohols, nercaptans, thiophenols) of
f or nul REREeSpbINe e R0 £8F ggHARPLGdITA) , 2RKi B Bthekd Gfox sxAnRle
Rl-S-R%;zytganic sulfides of formula R1-S-S-R2 or eIse_FK)Fﬁ-S—S—RZ-OH

By way of_example, 2-meréaptoethanol, l1-mercapto-2-propanol,
l-mercapto-2-butanol, 3-mercapto—1-prop§n91,'1-mercapto-2-
hexanol, 2-mércéptocyclohékanol, 2—mercaptocyclopentanol,'3-
mércaptobicyclo—(z,z,l)—heptané-z—ol-mercapﬁo—z-peﬁtanol, 1-
meréapto—é-phenyl-Z?éthanol;.3—mercapto—3fpheny;-propan—l-ol, 2~
mercapto;ﬁ—phenyl—propan~1-§1, thioglyceroi, é-mercapto-lo-
hydroiyoctadecanoic acid and 10—mercapto—lO—hydroxyoctadecanoic
acid will be cited. More particularly, the compounds of formula
HS-CH5—-CHyOH (2—mercaptoethanol) and HS-CH;-C (CgHs) H-OH (1-
mercapto=-2-phenyl-2-ethanol) will be cited.

It is possible to use, in a more general way, the thios
(thioalcohols, mercaptans, thiopﬁenols) of formula R;-SH where R
&;‘ - is an organic radical, thio éthers.of formula R;-S-Ry, organic

sulfi_des of formula-Rl-S-_-S—Ré or else HO-R,—.S—_S.—RZ—OH. |

Thus, alkylmércaptans'(such as n-butyl mercaptan,'ﬁf
heé&imercaptan), mdnothioglyé&ls (such as &énothioethylene
glycol), dithioglyqols; such és dithiopropylene'glycol,
arylmercaptans already cited above (thiophenols) :(such as

thiophenol, thiqcrésols), dithiobenzenes (such as

dithioresorcinol), heterocycles substituted by mercapto groups




Thus "al kyl mefcaptans (such as n-butyl_nercaptan, n- hexyl nercaptan),
nDnothloegcoIs (such as nDnothloethyl%ﬂe gl ycol), dithioglycols, such as
di t hi opr opyl ene glycol, aryl nmercaptans already cited above (thiophenol s)
(-such as thi-ophenol, thiocresols), di t hi obenzenes (such as
dithioresorcinol), heterocycles substituted by nercapto groups 10 (such

anp! S e Ui on TR e, HefcaBeopiEimdiit; | oBF, CUF ST REL

- tertoiida) falrd@saampdlehbcfr N k_-ythesul faﬂ8§k§§U§@1ﬁ§dé§1l i hud ene
gl ycol (S(CH2CH20H) 2), thi odi propyl ene gl ycoI etc...), diaryl sulfides

(d|phemw—naﬂﬁﬁykasuﬂﬁidesx,ddh&b&hkbhtymléuMESdéd)bemih&dﬁhﬁjaxkyleﬂc...),
al kyl ethers, thiophenols (thioanisole, etc...), cyclic thio ethéers and
thei r suistiides deuly iasatthiediethiyteoregdycodl dés (CH;AHHIOENE) , t hi azol e,

t hi opyrone, thioxanthone, thioxanehydrol, 1,4-thioxane, etc..., S-alkyl

et herstélflqmqmy@lf@sgéﬂm@tlut gted - by.nénéanlamlf;;zdmt@mhﬁm 6- di am no
pyridimne, etc...) W he cited. O the fanilies of the preceding
conpouftd fidere ﬁaﬂ--sm.f G%Pa'élkxihﬁpiﬁileﬁse(ﬂhh%‘l‘zﬂ rﬁlb’gﬁ | itCaci-d, e

dl thi O%%C%Rf%%% e rg@&?}‘? ?gﬁéggglg’%éﬁ m; Ay Iq(:?i"!tg?d R2 are

deflned %%x%?o%% eghere szélt%@gd derivatives (ethylene sulfide,

'thibphene, thiazole, thiopyrone, thioxanthone, thioxanehydrol,

1,4-thi§xang, etc..., S-alkyl ethers 6f'heﬁeroc§cles substituted
W by*mercapﬁans (2-methy1thi6—4,G—diamino pyridimine,‘etc...) will
be c1ted. |

Of the fam111es of the preceding compounds, d1methy1
sulfoxide, ethylthiol ethanol, thioglycolic acid‘,j dithioglycol
and the organic disulfides of formula, in particﬁ?ar, HO-R|-S-S-
R, -OH

or HO-(CHy) x~S~{CHj) x»~S— (CHy) y~—OH
where R; and R2_are‘_defined as above, where x, x' and x",
identical or different, are a whole number, will be cited.

It is also possible”to‘cite more particularly by way of
another example,.dietﬁanol disulfide or 2;24dithiobisethahol of
formula (D.E.O.D;S.)7l |

HO~CyHy~S~S~CoHy~OH

soluble particularly in water, glycols and polyglycols.



identical or differenty are a whole nunber, will be cited. It is also
possible to cite nore particularly by way of another exanple, diethanol
di sul fide or 2,2-dithiobisethanol of formula (D.E. O D.S.)
HO C2H4- S- S- C2H4- OH sol ubl e particul aghy in water, glycols and pol yglycols.
11 Exanpl es: The tests perfornmed have as their object to prepare an easily
processi bl e catalytic batch, to reduce the investinent costs to obtain an
econom cally viable output, to be able to rely on the ex-situ regeneration
UpF¥ts and to provide a saving of tinme to the refiner while facilitating the
reuse Exampkesdatal ytic batch. It is recalled that the basis of the
sul furation of a catalyst according to the process of the inventionis the
same as in The peFbF Rerforpmad| haveas ddheir phieqturte afreparegm and
hydr ogen sul fi de: I\/bog+2-H28 + H2 [err] MbS2 + 3 H20 + Q (1) 9
CoO +q%a ppocessible crbalbtie hatrh, ¢0 rednces thepinvespment 4 2 [err]
Ni 3S2 + + < ( The principle.of .the progess consists i.n charging
the cata y{'f@ %yogcn%%ﬂi%%%ﬁ??‘g c ﬁed’ lﬁot""\%ﬂuﬁf'D%I%%@di%IWarﬁﬂ rely’
di sul f4 LS4 | ed: ads tion_of f.his _conpaund or .t.hese
conpogr{g?'lllen %’Eeéﬁ%'rﬁog%%ﬁ%fa‘?%n ?é}%%ygb ﬁ F ep%é"tvé‘lla?sta Sing of time
to the refiner while facilitating the reuse of the catalytic '

batch.

It is recalled that the basis of the sulfuration of a
Cagalyst acéordiné to the pfocéss of the invention is the same as
ﬁin.the p:ior art, namely the use of a mixtﬁre of hydrogen and

| hydrogen sulfide:

MoO3 + 2 HyS + Hy => MoSy + 3 Hy0 + Q (1)
9 CoO + 8 HyS f_Hz—;> CogSg + 9 Hy0 + Q (2)
3 NIO + 2 HpS + Hp > NizS;+ 3 H)0 + 0 (3)

The principle of the process consists in charging the
catalyst by ammonium sulfide mixed or not with DEDS (diethanol
disulfide). This is cérried out by adsorption of this compound

" or these cbmpounds in the porosity of the catalyst. The éaﬁalyst.
(s thus processed is subsequeﬁtly activated in the reactor of the
refinery by passage of hydroéen heéted, fof example, between 80
ang 2oo°c.f The sulfur product releases H;S, the sulfuraﬁion of
the oxides is then performedﬁ?ccording to‘éhe known techniques S
régalled above. : | | %
| Some Fests were made on-a'néw Ketjen 165/1h5 E catalyst,

‘calcined at 550°C, new or regenerated.



thus processed is 'subsequently activated inthe réactor of the refinery by
passage of hydrogen helated, for exanple, between 80 and 200 C. The sul fur
product releases H2S, the sulfuration of the oxides is then perforned
according to the known techni ques reca%éed above. Sonme tests were nade on a
new Ketjen 165/1.5 E catal yst, calcined”at 550[err]C, new or regenerated.
12 Exanple 1 (conparative): The tested sulfuration agent (or reagent) is
amroni unt' disul fide. The handling is perfornmed by subnerging a gi ven amount
of_scatal yst in an excessive volunme of the reagent. The inpregnation |asts

for 1 @gﬂ%glg:1i§cghgaqggqv@g;introduce amoni um sul fide in the new or
regenerate etjen catal yst whose support is of alum na and which contains
15. 4% by wemplet tekteal phdearatdondagh€d (andrdagdit pyiseamhdn Dimcobal t

oxi de CoO. The object of the operation is that, subsequently, on the site
wher e dliksaldddel.yst will be used, a hydrogen preprocessing of the catal yst
can transformall the nol ybdenum oxide into nol ybdenum sul fide MS2 and al
t he cobalt Ghedbandidngobsl pexforimed by sSubmergingdossyiver gmewnyodfine of
the catalyst is 46 m per 100 grans of dry catalyst. It is possible to

cal cul §e&alNstndngRn BKCSEFLYL FHSPEGuPﬁrzbﬁdfﬁﬂgeﬁﬁﬁ tFhe inpregnatien e

to introduce in the Borosity of
lasts for 1 hour.

It is proposed to introdﬁce ammonium sulfide in the new gf
regeﬁerated Ketjen catalyst whose support is of algmina and wﬁich
contains 15.4% by weight of molybdenum oxide Moog and 4.23% by
wéight of cobalt oxide CoO. The object~of the operation is that,
subsequently, on the sife where this catalyst will be used, a
hydrogén préprocessing of the'cataiyst can transform all the
molybdenum oxide into molybdenum sulfide MoS; and all the cobalt
oxide into cobalt sulfide of formula Cbgés. The pore volume of
-the catalyst is 46 ml per 100 grams of dry catalyst.

It is possible to calculate the weight of sulfur (molécular
weight: 32) that it is suitable to introduce in the porosity of
the catalySt to transform all the moledenum and cobalt oxides
&wg into sulfides (MoS, and CogSg). 15.4 é of molybdenum oxide

(mbiécular weight of MoOj: 144) in 100 g;éms.of catalysﬁ

corresbonds to (see reactién (1), previous page) : .

| | 15.4/144 x 2 x 32 5 6.844 g of sulfur in these 100

‘grams of catalyst. | |

| Likewise, 4.23 g of ¢oba1t_okide (molecular weight: 75) in
100 grams of catélyst corrésponds to (see reaction (2), prévious

page):




~the catalyst to transformall the nol ybdenum and ¢obalt oxides into
~sulfides (MOS2 and Co9S8). 15.4 g of nol ybdenum oxi de (nol ecul ar wei ght of
MDO3: - 144) in 100 granms of catal yst corresponds to (see reaction (1),
-previous page): 15.4/144 x 2 x 32 6844 g of sulfur in these 100 grans of
catal yst. Likew se, 4.23 g of cobalt oxide (nolecular weight: 75) in 100
grans of catalyst corresponds to (see reaction (2), previous page): 13
4.23/75 x 8/9 x 32 = 1.604 g of sulfur in these 100 grans of catalyst. It
4$ therefore necessary to incorporate in total 6.844 + 1.604 = 8.448 g of
sul fur in 100 gremesfs catsyioyxt 32Te pesbaergn bfi sudferatinothese?220©
commer ci al aqueous sol ution ammoni um sul fide (NH4)2S (ol ecul ar wei ght:
68) wahamse afsexataly®td of such a solution contains: 0.294 nol ecul e of
(NH4) 2S or 0.294 sulfur atomor 9.41 g of sulfur. Since it is necessary to
i ntroduce Ft4e Fharefigreunersssouygtef inaerpyrate; inntptapebsdtabl e to
use 89.77 m of said comercial ,solution per 100 grams of catalyst, this

vol und -60ds T & r44d sh R FULEuEbL Bt 19%9F?H§S°Fh€a Bh‘s!v"ol ufe Berfagm
cat aI (46 m_.per 100 therefore to the nec R etformng here
Coo s FBa8s SRATa g a8 oo FRE= £t Ar5Res "BRIRRGOH ARPERLERLr cnati on.
46 m sﬁflt:l%% Wzglaﬁolecular weight: 68) will ba used; 100 ml of
such a solution contains:_' 0._2§4 molecule of (NH4)>S or 0.294
sulfur atom or 9;41 g of sulfur. Sihce it is necessary to
introduce 8.448 g of sulfur in 100 g of éatalySt,’it will be
- s;itable'to use 89.77 ml .of said c0mmercia1 solution per 100
- grams of catalyst, this voluﬁe thus correspdnding to about two
tiﬁes the pore volume of the catalyst (46 ml per 100 q),
therefore to the necessity of performing here two successive
impregnations of the catalyst. |
During a fifst'impregnation, 46 ml of the commercial
ammonium sulfide solﬁtion in introduced in the catalyst, at
 regular temperature. It is dried at_;05°c for about two hours,
under air. A second impregnation is then.performed_by 46 ml of
{ , the commercial solution and it is dried at 100°¢‘for aﬁoat two
hburé, under.nitrogen. At this stage, the catalyst contaiﬁs 8;6
grams of sulfur per 100 grams of catalyst.
| It was found that by performlng the drylngs at 150°c, the
catalyst contalns oply 5.18%:of sulfur and the catalyst contains :

5.51% of sulfur by performing the dryings at 200°C.
]



-annnnlun1sulf|de solgtlon in introduced in the catal yst, at regular

t enper at ur e. ried at 105[err]C for about two hours, under air. A
second inpregnatlon is then performed by 46 nl of the comercial solution
.and it is dried at 100[err]C for aboujgqtwo hours, under nitrogen. At this
stage, the catalyst contains 8.6 grams of sulfur per 100 grans of catal yst.
It was found that by performng the dryings at 150[err]C, the catal yst
contains only 5.18% of sulfur and the catal yst contains 5.51% of sulfur by
\Qgrforn1ng t he dryings at 2000C. 14 Various conventional anal yses nmake
I't possi bl ¥Fardousnclomentiixnalulanalyisespmekentiti poskébiet &by soncludes form
of ammoni um pol ysul fide. The results obtained on catalyst Ketjen K

165/ 1tbat prdfursds Preasentarfpiingncaitadystddn he fsrmopfoammoniumpgss due
toignition_at 500[err]C (L.O 1. at 500[err]C) -- before processing : 0.81%
-- af PeAYBM3&Ldd8i-ng: nitrogen: 26.76% Car bon and sul fur analysis on the
|npregnated cata

processi ng* 5?%&3%?’&&%3ﬁﬂﬁ% on CQ%SRYSt Ket)en K Rgg/l SE, nltrogen (
S%)Z prOfereQ %% gpe “?%”Pé§5F$8“8flhﬁar %%z grf?%é°V§?ug§ of L.OI.

-- loss due to ignition at 500°C (L.0.I. at 500°C)

o before.proceseing : '0.81%__ '

-- after processing: nitrogen: 2§.76%

Carbon and sulfur analysis on the impregnated catalyst.

(. :  before :  after )
'(- : pfocessing :proeessing_under)
( : : _nitrogen )
( s% : 0.38 : 8.76 )
( c% : 0.08 : 0.12 )
In view of these results (in particular the values ef L.O I.
U lat 500°C), it is possible to say that the catalyst on the average

-1s 1mpregnated at 20% of the ammonlum dlsulflde or 8.45% of
sulfur by weight of dry and oxidized catalyst, which corresponda .
to the object sought. ' E

' The activation of the'tatalyst'processed above is performed §.
- by making a hydrogen stream pass at 150°%C through a catalyst bed

1mpregnated with polysulflde {under 30 bars).




- at-50[err]C), it is possible to say that the catflyst on the average is
_inpregnated at 20% of the ammoni um di dl fi de or 8.45% of sul fur by wei ght
of dry and oxidized catal yst, which corresponds to the object sought. The
.activation of the catal yst processed above is perfornmed by nmaking a

hydrogen stream pass at 150[err] C through a catal yst bed inpregnated with

pol ysul T deghédelie FePHHS - reacdi® nlid%,beﬂehﬁéaééﬁshegtéén?gs Qupt &g

r~eaction starts up and the tenperature rises to about 1 C. The catal yst

.@connﬁlé)lwﬂgpeﬁhxmﬁ@ tiresetal asodt i X50°df.or red. The anal ysis of the sul fur
catal yst gives a sulfur value of 8.50% Exanple 2 (according to the

i nvent i on) :THéecaptalysk opcanes black cphed db dhd maditad! ethlflides. However,
here, during the second inpregnation, 25 m of the conmmercial amoni um

di sul ficdamerdl ution is used and the theoretical conplenent necessary for the
stoichionetric sulfuration of the catalyst is provided by an aqueous

di et hanol R 3Ryt RF drhe Auifir saradysthgiyes pasmdfust vepuecsfal yst,
the anal ysis of the sul fur catalyst also gives 8.50%as sulfur value. It

wil | l?e‘%%%ﬂ bel ow that the stability of the activities is inproved in
particular in the prolonged tests (several hundred hours in the pilot
units). '

Example 2 (according to the invention):

The preceding tests are repeated as indicated above.

However, here, during the second impregnation, 25 ml of ghe
KMJ .commerciél ammonium disulfide solution is used and the

theoretical complement necessary for the stoichiometric
sulfuration of the catalyst is provided by an aqueous diethanol
disulfide solution.

At the end of the activation of the catalyst, the analysis
of the sulfur catalyst also gives 8.50% as sﬁifur value.

It will be seen below that the stability of the activities

is improved in particular in the prolonged tests (several hundred

hours in the pilot units).

- Example 3 (according to the invention)

The procedure is performed as in exampleiz by successively . -
.using other addiﬁiﬁes instead of D.E.O0.D.S., namely: '
| Z—mercaptoethanol, di#ethyl sulfoxide, ethyl thioethane,

thioglycolic acid, 3—mercapto-1-propanol, dithioglycol,




- Exanpl e 3 (dccording {o the invention) The pr ocedure is perfornmed as in
exanpl e 2 by successively using other additives instead of D.E.OD.S.
nanmel y: 2-mercapt oet hanol, dinethyl sulfoxide, ethyl thioethane,
.thioglycolic acid, 3-mercapto-I|-propangl, dithioglycol, 16
mer capt oacetic acid (MA A) thiodiethylene glycol, dithio glycol and
D.MT.D. Good results approxi mately equivalent to those obtained with the
D-E-O D.S., without, however, conpletely reaching the |ong durations of
d;_gst perforrred W th DEODS are obtai ned. 17* C L M S * CLAIMS
. Pr onelssantoweéécfysmgda(ne&/-br rebodietinyl angt A1lysol ,c ddttdiie g veol
support with a base of at |east one netal oxide or a netalloid and at | east
one acdn¢ePnMtBrD- performed in the absence of hydrogen and consi sting |n
processi ng sal catalyst with an eous a ni.um di sul fide sql ut
Penper at ur cooedlEBRabYa napREp g E6): o, S &' shose chsaingd: B ur
consistin |od|azo acids, thio

o hetie pBLECRT 51, ' PRFAORLP SEUEE Koty et tia raanihy bR’ 13

durations of test performed with D.E.O.D.S., are obtained.

N



- thioureas, mer capt o al(ohols of formula Rl R3 [e(rr] HS- (© n- (O mOH
[err] RR R4 where n and m are whol e nunbers, ﬁ&ﬁgﬂgLJﬁf+mmﬂcm or.
different, are atonms of hydrogen or alkyl, aryl, aral kyl, alkyl | organic
~radicals, thiols of formula RL-SH whergr Ris an “ﬁum mthio
ethers of formula RI-S-R2 where Rl and R2 are deﬂlmu d the
organic disulfides of fornula RI-S- S-R2 where Rl*anti R2 are deflned as

-above. . 2. Process according to claiml for processing a new
Qr: regener at ed catal yst containing a support with a base of at |east one
et al oxi de and a metal l oid and at |¥&MSone active netal, said process
consi sti ng: *C L M S * (a) in |rrpregnat|ng the catal yst at

a tenperat utle bé’F\ﬁE@ﬁsO°§nBr86F§F|’~]‘@ 2 oNRY OF MREYIREd i VAt Hyr an
di sul f d tl b th t.al yst. at
Cerper SPAFAIRLEY PraitPpoBECRiER) o Rastp ﬂpfee%snta?wg%%taqﬁ Swaeasoa%‘oand
Ui me tREEERYANSL 0 ol §LURT SA0ALERT Y M) Opd edind 'S 4 Trsdiied”
aqueous “animoni um Psdif i e soliti 8h ea one 'sal
- of hydrogen and consisting in .processing said catalyst with an

I_l\

aqueous ammonium disulfide solution at a témperature between 0
and 50%, in the-presencé of St least one sulfur additive selected
in the group consisting qf thibdiazoles, thio acids, thio amides,
thiocyanates, thio esters,'thiophénols,.ghiosemicarbazides,
'\Vﬁ thioureaé, mercapto alcohols of formﬁla
R Ry
[
ﬁs-(C)n—(C)m—OH
|
Ry Ry |
where n and m are whole nﬁmbers, Ry, Ry, R3, R4, identical or
different, are atoms of hydrogen or alkyl, aryl, aralkyl,
alkylaryl organic radicals, thiols of fofmula Rl—SH where R is an
( , organic radical, thio ethers of formula Rj-S~Ry where R} and Ry
are deflned as above and the organlc d1sulf1des of formula R;-S-
S-Ry where R1 and Ry are deflned as above.

2. Process according to claim 1 for processing a new or

regenerated catalyst conﬁaining a support with a base of at least
one metal oxide and a metalloid and at least one active metal,

said process consisting:




" additive, (d) in drfing the catalyst at a t?gE%%QLgLe,Lewer’rﬁén 0 .130 C.
3. "Process according to one of clainms 1 and erein th ht of the
additive or additives used represents 5 to 50% WE\‘ @\ wei ght" of

sul fur introduced in the catalyst. Erocess ne of clains 1
to 3, where said additive is D.E.O.D.S. or dleﬁhaﬁol di sul fide.

&“; (a) in impregnating the catalyst at a temperature between 0
and 50°C to its impregnation volume by an aqueous ammonium
~disulfide solution, |

{(b) in drying the.catalyst at a temperature less than
120%,

(c) in again impregnating at least a second time the
catalyst to its impregnation'vqlume or to a lower vblume; by an
aqueous ammoniuﬁ_disﬁlfide solution and at least one said |
.additive, . . | '

__\*f (d) in érying the catalyst at:a temperature lower than
.130%. '

3. _Process according to one of claims 1 and 2 wherein the
weight of the additive or additives used représents 5 to 50%
relative to the weight of sﬁlfur introduced in the catalyst.

4. ~ Process accordlng to one of clalms 1 to-3, where said

additive is D.E.0.D.S. or diethanol dlsulflde.



