FPCH06160068 Hydrogenation Catal yst Conposition, Process for

Prepar i ngppleyapoaRd Use Thereof Technical Field 5 The present

I nvention relates to a hydrogenati on catal yst conp]?§| t : f)n, ﬁrocess
for preparing the samg _and use fhereof. Mre specifically, the _
present invention con Y&%O%Pr@ﬁlqﬂ Grtr]yshewmpesitiongibigedsar ogenat i on

catal yst conposition, prﬁ:rep%ﬁ 4 129, use thereof.
10 Background Art Generally, ?g{nogggﬁegséon c%@y%g?g?laes%&ch as
hydrorefining catal yst, hydrotreating catalyst and hydrocracking

catal yst conprise refractory oxides,, suc aidal um na,

silica-alum na, nolecular sieve a ¢ 22as the support, and

one or pore neflgd ?réﬁIﬁQh‘?@nﬁbﬁ(rjﬁe‘lﬁ%sQP%Hy&ﬁggsélﬁttid?ﬂcQﬂcaI%ﬁ composition,

nol ybdenum tungsten, cobalt and nickel as’t active netal
conponent SPTOCERY i fokapreparkygiribge namieoand atse theseofayMuomat specifically, the

i . h il , fluorine, .
1Y ani am DSk ROBRAPAT oncREY o HRRRES heie-Eonaintlia dubftogRgation

cat al yst pratalysedodyositiont peopeaditgtireRafheCiessane anduald hapessent
I n an oxi dat?ngﬁ stg:%. In tEﬁ 20 hydr%ggnatlggn process, however, the

active netal conponents of the catalyst have hi gher reaction

properfpes when presenting in a sqgéﬂ{%%ﬁbﬁog!; state (netals are

present in the form of sulfides,. MbS2, Ni3S2, W52 and
so on). The cétensraily, t hpdeigenatiwed catalybts, pswﬁulafsuhgrzjedr@ﬁnﬁn catalyst,

Ul furi,zati tate th f before being used.
Fovever . 257 4rRBRaTing 1 achbit °Brdl o Bodropickige  Endlst, comexisar s astory
properti espxidasl Dot ast BRiiRs Wificdl9mBhac 88810t By 8§§Dsﬁ1e like, as

control arge essential. In the prior art, there are nerel’y o
processes tﬁ@ SUPPESH| andiong ehaongymnetaleriel éatad from sist group .comsistingof

' | | furkzation, In situ
S 4 bR, S 54Ad, Bl BT ! B et ot
a react or Optidnailyf i diyipopenbtibnodugialgsts Shidy d'c@ﬁlté‘.’i@le”tau])(i %Pidgﬁnt

a common process. |t has the disadvantage that the presulfuriz (
| asts a | (%H&IE)%WFT&S: SUch; g phesphorus, sakieomn thuvringetitdniam, zirtonium,

boron and so on. The metal components of the catalyst produced during
the production process are usually present in an oxidation state. In the

20 hydrogenation process, however, the active metal components of the
catalyst have higher reaction properties when presenting in a sulfurization
state (metals are present in the form of sulfides, such as CogSs, MoS,,
Ni3S;, WS, and so on). The catalyst, thereby, needs to be presulfurized and
converted to the sulfurization state thereof before being used. However,

25 the presulfiding effects closely relate to the catalytic properties, and both
the presulfiding process and the process control are essential.

In the prior art, there are merely two processes for presulfiding the
hydrogenation catalyst, ie in situ presulfurization and ex sifw
presulfurization. /n situ presulfurization is a process comprising feeding

30 the catalyst into a reactor, and sulfiding by introducing a sulfiding agent,
which is a common process. It has the disadvantage that the
presul{urization lasts a long period of time, so as to have an adverse effect
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on the production efficiency. Ex situ presulfurization is a process

in which the catalyst has been sulfurized or the sulfiding agent has
been present before |oading, and no introduction of a sulfiding

agent occurs after |qading the catalyst into the reactor. It has the
advant age 9hike predyclpe mﬁlil%tEmmuam%UbﬁmHattorpm aq:troafass imavhich

[ f y re rization
10,251 O PR S DR B BT
sul furi zatbeﬁmrsthiaﬂmgerand mdnﬁftﬂuq@mg@fw rsulftiﬁfn aecgistr%?o@g%? after
t b f eedi t catal yst into the reac
then conydRBRME (TE scatplestmatii dheo TeR ogmHuﬁmgath%na@mtag@héh@ofthe
in the Sr%‘é%ﬁIﬁlrﬂattﬂﬁygﬁstst dsslﬁﬁ%yPEﬂoﬁr e tfmeSt tfoarcﬁ?ﬂ}g dvefle

feed by using said process, there are no sufficién |n era
bet ween t Herogiuiction eificiageyt and the catal yst netals, and the

| fid nd the concentrative thernal el eas
eadi 1y aceur nariy kBRI PoRcaRRLoRlete X Sopp iR ghe retals on
agent - contthencaglpsesol theli nafedeatiost state fRerdd %.nﬁh%héx?ﬁﬁ&fsivéﬁhé;h%r
ex situ presul furizagion of thg}@édro enation cat al yst e

sul fiding RE ¢S ﬁ@wagﬁ% redeeding the cgtalypt cotes ‘t1$¢ |ragc‘um& and

I tal f £ n i ukfides m xt
Choreof By Pr Syt Bt Syl iieeal L O S A RET i 6 ol i She
result in n¢aetoar ekitth@@ghrlesslle‘asgl g pedpae] storeyerdrmypoRwagdstecdny Nighe
utilization.ratio, % el enental syl fur i1.s used in many technlques

as a sul fith gpliﬂfé’ﬁ Dish atfeno e £af igtArpetions betadeen ithessulfiding
usual l'y i rﬁg&‘ﬂ%ﬁﬁthé‘bﬁtél?ﬁ ﬁf’étﬁisy Snd fhd 861fi M0 ég@ﬁtt eckl’éigaw#sn%ﬁ& We

adsorption, nmelt inpregnation, I npregnation via
organPc sdlancesirativie tmrmaliteleany veadilys otcuirsed erimg tthle adbvatiod ufter the

P omenta S pESa: gﬁﬁfagl‘lﬁ?é%ﬁ%ﬂﬂﬁﬁs o8 B %Bgs' ihs’cgaﬁgir%@%rrgam c
sol vent to prddugee ae:@uﬁh@nltsﬂe@ulﬁﬁﬁéa@rcﬁha&dth y&l&%}x{] 'thtﬁe

fresh cat aI or inpregnating with an oil b0|
poi nt or &M ﬁr‘i&ﬁn egel) vientgestaralyt hi@lfmiaderfpoml dﬂnentgibu’po (mlislistmg sof

Sl ur - maioay SeRtAS RS bri@hf ¥atided 1Bt fiRes At ifuhes hsroot
t he concd‘.htffefenﬂeldnh‘abnrmeela@@s dudi neatrhenteddthatls ORilpfrebhR Bl AYTht
'n the 6e%%§)ulﬁdmg effects. Due to low cost and high utilization ratio, the
elemental sulfur is used in many techniques as a sulfiding agent. When the
elemental sulfur is used, it is usually introduced into the catalyst in the
prior art by sublimation adsorption, melt impregnation, impregnation via
dispersion in an organic solution, directly mixing with solid elemental
25 sulfur powder, and the like.

USP4943547 and USP5215954 disclose adding elemental sulfur to an oil
having a high boiling point or an organic solvent to produce a suspension
beforehand, and then reacting with a fresh catalyst, or impregnating with an oil
having a high boiling point or an organic solvent after the powdery elemental

30 sulfur is contacted with the fresh catalyst. By said process, a certain
sulfur-maintaining ratio may be achieved, but there is a problem of the
concentrative heat release during the activation of the catalyst in the reactor.
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-2 Moreover, the sulfur-maintaining ratio needs to be further

| nproved. USP6077803 descri bes dissolving the elenmental sulfur and
the organic sulfur in a solvent, and introducing elerentag ?ulfur
into the c in the presence,of a stabilizer selecte rom
organic a 3/ Y95 oftke opuldpgraaintalinghgrlo awedei 4p| oo Girghasr i inproved.

h . B

concent r J‘RS@Z?%%%?%?%‘%%?A%%%%& th B a8 R orequie sylfyr in o

EP352851, s$aleemfamnd ftdoﬂudﬂgl e}emm?ilt s fursinitd glid: %f?%?m?lnt%h esence of a
solvin e,

pffﬁ? .r gtn' . §1‘e f%sfflfiﬁ%ﬂ fs%‘r Sr&AigARY ﬁ»cﬁf &tﬁ Bh e EENISN al%)hplﬁe ‘?ﬁ%?ieﬁlﬂﬂy

10 i nsuff lglzeaque bPPREaRa! | Bt nﬁéﬂdélsé&vﬁsa%%%ﬂﬁﬁé’s aifn ﬁ@sg)rfﬂﬁ@ﬁ of

so as to achieve some certain sulfur-] anmount
dryi ng nus¢onsenéeativeaxotheraigegphenomenent at nosphere. In USP5017535,

S 2505, Rt e o, W

15 at anfid it Méhes prdpagatith peGdtss bEeisSbRABE!UAE Sehnbhfal a0
or ggn?gssub\f?gg?rjggﬁéed topetpaer as the SS’UIE?I éll ng a@ent I n USP5922638rl

and USP539 S “Fﬂ]é‘tloé‘p[!ﬁl M?H%‘ Iprussd Hregeini Cemplicate gopgratipnhiss thehasnam

bl [ t.here i
Come barr arsuiicidn ShpRtBhlor itbds b ool R 18T (iE RS dsdo Aefifeve
CN1107539G0ie cm&tawd:ﬁmﬂaadmggam{ymtpam thenlasodiydng dsuseibe tatfied out under

cat al yst, Si tu resul fiding with hydrogen and
sulfu?/ con nﬁﬁrﬁ h%i?tmds Due to the presence of hydrogen and

hi gh t X
tggpfadUszj;afsggiaﬂzﬁﬁﬁ%3@3.92@9&?% PSR D, oA

used in saiudfiges esarbon Hhiguldisten and bthte GFanEastkidedst bontamingt BO mbon

Y t | f .S a rocess
comp ot R REESLER TR ot JAESonualonly DO e e
presul furiused wgetiersas Qhélshﬂﬁ@mgbugélﬁ ﬁpmpym@wana%%ggg?é The
safety probh)lem I n storage, gfmsportat i on and | oadi ng 14

descri bes 2PPESRIOR Of osgamie qpHifling egentdimsithe maiy ekt bf Highgr caatc?jnjlzgnd
Car bon at e TPy adanichl MR 1 WA SeBRC AR P PhE R 13 uhgoiftion” and

certain pdoadldgqn‘rowsse
20 CN1107539C discloses contacting hydrocarbon compounds with the
catalyst, and ex situ presulfiding with hydrogen and sulfur-containing
compounds. Due to the presence of hydrogen and higher temperature (330
°C in the examples), the sulfides decompose to produce hydrogen sulfide
(in fact, hydrogen sulfide is directly used in said patent). Hydrogen sulfide
25 reacts with the metals on the catalyst to produce the metal sulfides, which
is a process of complete presulfurization of the catalyst. However, the
presulfurized catalyst easily combusts spontaneously, and there is safety
problem in storage, transportation and loading. CN1400056A describes
coating a sulfiding agent-containing presulfiding catalyst with an
30 oxygen-containing organic compound containing at least 16 carbon atoms,
treating at a temperature higher than 175°C for a certain period of time,
and then activating with hydrogen so as to reduce the self-heating of the
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and then activating with hydrogen so as to reduce the self-heating of
the -3 catalyst. However, said process does not conpletely solve the
self-heating problemof the catalyst in sulfurization state, and

th is stil rtain blemin _storage, transportation and
| ogcrjlenésof% ﬁlﬂ"séa W%Yer éal PreesK degsap §@§11éleb¢1bfc%§§eftbﬁ self-heating

presul fi di pgHlefty QT%%”%ﬂaWstcﬁ# Y& a‘fﬂﬁp ’c&bn%n'a' i Hﬁbgt cgrtain

d8 Bb
sul fiding auxilTary agents con al ni ng nponen emnen
sul fur arprdenngsimragﬁ, translbtylstaﬂonagﬂi lwd,mgmﬁrthercawl;erNl%BOSA

h moi t f el It a
Sultur o R8s PSR iy mB TR G R n e Ga Y siocpBBRS . mixing
sul fur. sHax®ber Sulmll Rak Bl g}lfj(ageﬁts Qfeﬁfloé(ﬁﬁaﬁjlﬁkg% @5@@8@%{%@9 g]gmenta sulfur

concentrative heat ease ring the activa
( CN10766350)d hﬂdmaaﬁlmwtaiymdggﬁhgr evheneint ablser! sulfidingd avxidiany agents

Pranet on. opidt tnt CouARbAIT b cldinbilft BYRRERTR Sesr Onthinife cSmponets
acti vat i ngand telduby dlie)llﬁﬁ ofésmdiﬁlfrl HakWleyenasad g@t?h?ﬁ%éﬂ fé(gtsslo\}\ée }:l}) nproblem of
a

tent states t
o oves. SBeChER Vs tipabiicisabal GEInE Heveosyatian s HeRBONTA Abggeseo

t al |
Che-al of cas g onthtiygh Steratier Siad BhemiE Hou e’ hhchr cBBlyst
i nvention lnstfmlpwst@martdf |0rheﬁrm-ewrocbleﬁheﬁianﬁuﬁicbntaﬂmge&?ﬁfponbit‘lﬁ @didh@fas
osi tion e

h enati.gn cat al yst cq
S; E)ceglsmf ggegSf@g%r?lrll’g%%é %& hetUigd Wi OgHbr @Bfin%m@i}’epﬁsﬁ‘é@tﬂlg with
n
oF Ganant 1 oges peABlng YO MLl AHEALSPUES (Rt G 00RO 8 e
cat al yst 83 of ovatalyst. hHOpvfé@e,ntquevdtﬁ mctaiﬂotonomhty davatpgre neo usily in

mprovas. (g urgaten 3Ry P Hadll i BATE oA e Sioetnsti 1y and

the like. The hydr ogenation cat al yst g:orrp05|t|on of the present
invention conprises (1) a hydrogenation catalyst; (2) an
or ganoni t rogen conpound cont at a Inygn in an 30 anount

of 0.01% 20% Iﬂ{éffés@fﬁﬁn@eﬁ%ﬁ)ﬁo&oﬁ}ﬁ Bt 9f VIS o PR NS ficiencies of

the prior art, aiming to provide a hydrogenation catalyst composition, the
20 process for preparing the same and the use thereof, wherein said
hydrogenation catalyst composition contains a sulfiding agent and an
organonitrogen substance. During the activation, the hydrogenation

catalyst composition of the present invention not only homogeneously

releases heat and has a high sulfur-maintaining ratio, but also improves the
25 performances of the catalyst, such as activity and the like.

The hydrogenation catalyst composition of the present invention
comprises

(1) a hydrogenation catalyst;
(2) an organonitrogen compound containing 1-15 carbon atoms in an
30 amount of 0.01%-20%, preferably 2.0%-10% by weight of the
catalyst;
(3) a sulfiding agent which is one or more selected from the group
-4-



(3) a sulfiding agent which is one or nore selected fromthe group
-4 consisting of elemental sulfur, organic sulfide and inorganic
sul fides, and preferably el enental sulfur wherein the sul fiding
agent is in an anmpunt of 30% nost

0% bly 55% 120
preferably 60% 1GSSIF %] Bﬁt l@‘ﬂn &‘?’- l%éﬂﬁﬁliq n'-‘élﬁa'lﬁ]ﬁur@tnd gnorganic
cal cul ated theor efiifigesy aBtl pherehysl 5}0 féﬁl&hﬁ] &?I'fg* y%&;b;rggf/q #4) sﬂ?idmg

organi ¢ solvent in an anmount of 0.1%5 refera 0
preferably 15% 3G%eHY iddngin amoultteOEé’tﬂ%-ﬁﬁO%Tpeefwdbbgéﬁ%ﬂ@ﬁ) %, most

catal yat, "hydr ot FASFFARIE MAROR0SI By, Seiankiar e i feahdringoaggunt
on. Gengrally, thaltvidtapensiresicatly t@ﬂﬁl‘féthf&'ﬁg'én%ﬁ%nr@itﬁ%toéﬁd

i norgani ¢ oxi iﬁj as the _support, such as al unmina | i ca,” anor phous

silica-al unin @H%W@Q Yﬂ%ﬂt m@émwntso%%%am;%gmpﬁ@ab@ B%-d46%0,

d d N So ta onent is
Dual |y sel ect e PeoiLeAbably! EORISA BF vt Rt e and
there may 15 cdipe |}Q,Elragmnhtlanycatgéyﬁtfnﬁitywbbtﬂﬂae?bﬁg%?‘lt%galm&?iaelecéu&nas
th t at al yst suyppor
gg(rjrpggggtn t}!aYr%L‘ S%ﬁPP}% Enfﬂ%%q%fr??él falysh) hydeparaelsings gatsdysthand
basis of tdee ofl ue}ene&ﬁﬂyl r%”%ﬁc@é%@ﬁ&hé‘@ tc%téSf@ C%Eﬁ?ﬁh%&""“f&?&’&ory

in the art,. As for ocar bon genation ca
hydr ogenatm@ﬁg%fialoxéé%oa%rﬂh@ Szippbat:;edudm wlai]esmrgaeneﬂa:id yaﬂ'r hOus

39 % hi of cat al
theor et catictnafthay HeFhn R, metehi RiraRo g eobr feayades or
the am)untmnieds okides v€geverd élem&asy Phil éi'@h\fzé‘?neﬁ?t(ﬁi gﬁg%ﬁﬁ‘y
the catalys sul fides (Co9S8, MpS2, Ni 3 so on

The or ganéﬁi‘? I ‘g eﬁﬁo%%‘@uﬁﬂ aQFR anetals of 5w, |cM@f eNablmzl Q)Ol()ﬂxndanhbnm may

2’;2 % é ﬁn‘hé%ltrl 1‘1§er: %?kﬂgﬁgééﬂg éclgrgul?én%& Sgﬁgtsglhﬁﬁolg%pgsamount of the

Speci fi caIh)@d,rogﬁnalmoganatalysmgapp@mjpauﬁdeI meisl Gtﬁ:lrﬁﬁofléﬁfnéilﬂﬁ dlxiliary
nmore substan es of eth Ien]g. a?%mlggaol am ne, di et hanol am ne,

30 triet hASSHENCAB, Bf i SBesidisd etfy| Hig nbasis of the actual
2- cycl ohexageltABMS accordmg to the common knowledge in the art. As for

hydrocarbon hydrogenation catalysts, the hydrogenation metal components
20 based on oxides, generally are in an amount of 1%-90%, usually 3%-50%
by weight of the catalyst. The theoretical sulfur-requiring amount of the
hydrogenation catalyst is the amount of sulfur required for converting the

metal components on the catalyst into sulfides (CosSg, MoS,, NisS,, WS,
and so on).

2

25 The organonitrogen compound contains 1-135, preferably 2-10
carbon atoms, and it is selected from one or more substances of, for
example, hydrocarbyl amines, alcohol amines and amino acids.
Specifically, the organonitrogen compound is selected from one or more
substances of ethylene diamine, ethanolamine, diethanolamine,

30 triethanolamine, diisopropanolamine, triethylamine, 2-cyclohexanediamine,
trimethylene diamine, triethylene diamine, triethylene tetramine,
t-butylamine, dodecyl amine, trioctylamine, ammonium tri-isopropionate,

-5.



trimethyl ene diamne, triethylene diamne, triethylene tetran ne,
t-butyl am ne, dodecyl amine, trioctylamnmne, anmonium _ _
tri-isopropionate, -5 N, N-diethyl ethanolam ne, am nononanoic acid,

i i ' itrilotri tic.acid, N.N-diethyl hydroxylam ne,
N ety NS Al FanofARiRET ohifEb Saatiifs mean, memiiosopelfs | Acid,
et hanol animiesil@ericaticl Acld, N,N-Misthlyy dryebyyirhy, 'Nfiﬁeﬂ%i}léﬂig@}%&lﬁﬁhﬁne,

and ot her substanc?(s) having 5 sim |l ar structures to s ubst ances

above. The'&rasneihylenspdetasineonpy,Nsidiigopronyl actdanslamiie,r caestanilite,

' ' S ale r sQ_gs _to_be .advant ous
Lo Pt oviing RRB Qi Ry SR, sl (T An oot R R e R Havine
concent § atsinalaxsthmtuies [tbesaiknoubstIheerrannie: THev asticaddd d&mpounds

| ected f t.he common organjc ,10 solvents in the field, e.g. one
gre anC)rg sfbgﬁ]aﬂé% 8¥mH£‘&P883?B’oH1%@g@1@ﬁd O%Y §Rihi Bucnepamine acids, are

esters. ThaefeeQcas M@ B advantsd &rlseth fihPoY e Fhe D[R L- intaining
BiC RAIESBHR

subst ances of naphtha, gasoli ne, osene, di‘ese \
| ube basdadio anasehvingdheproblemueficdrcantrative ekbtharngic phai@benan) y

' j ing, e.g. hyd bon’
0! 15 obt ai ned TE 1SEAE SoRent; 537, B sPlied ioRe. i comonomgoreanic
pr ocesso arsbleentanin fHegfivil@, e.@rdﬁ@%i'irﬁof@%ﬁl’)ﬁaﬁbés fog?xrﬂl‘bc%%@ﬂﬁﬁié fnd

esters containing from6-60 “carbon atons, preferabl atty aci
gl yceri deé’,rg%%%%b@@élé%@%@ﬂs; Theahydserarbosedilsidre sedectedi from one or

ottonsee | ' - QL | ean .1 . walnut .oil,
gocoanut gjl”l?%é 8}]?%&%%? ?ﬁ{s%?#}?@\%éﬁggggbbkp&ﬁ%&%%ﬁql W—lbh‘#?fe Qd’ lube
acetat e, praspydiéndisgiliexb hndcﬁcaitﬂnrimwgﬁﬂi‘sﬁl%aﬁé lf‘(ﬁl,, p%efér%tél&gﬁg?ﬂg@arbon
di acryl ate,,isppr.opyl, cycl ohexanoat e, hexamet hyl ene-dji soc X
tricthyl DoSprined ‘%bétsﬁéjpﬂ_aﬂ@hﬂrae‘éﬁsa@& eagdm;frﬁcaph@nym obsaised by
di i SOnwy|catél9ti%pbfd&diﬁgeprdﬂe§§t Ay éroRit E?Aﬁﬁgb@foeée@%" afcgkgahﬁt Qreanic
met hyl o- hydi oxybenzoate, an bu'gyl p- hydr ox nzoate, ™ e
nor e ot hercapsoxy @nﬁ‘&temr@m(yOﬂganustmti)omlﬁch@dsoémss:onmlﬁli@gaf@ﬂﬂ 3-60
Il nd qr, e boxyld ¢ .est may. be used. separately, or used .
iOIn zoﬁbi ng: | on. ﬁogﬁlgi’eyp%g‘?@qﬁryxg%ﬁYoﬁéfcﬁegny Gfei gBEh r asi gegme oil,
hydr ocar bgaffdower tseedr @idntorn ©A4T, ROV see8SS8! PedBYt BA grééé-‘s%éd]nil, bean
Preferably, they are mixed together. since it is advah ageousto
solving t 10l Fwé%qué,ﬁlbf ceenaraHt 91t plize oil, sunflower seed oil, lard oil, n-butyl
20 acetate, propylene glycol acetate monomethyl ether, 1,4-butanediol
diacrylate, isopropyl cyclohexanoate, hexamethylene-diisocyanate, triethyl
phosphate, methyl phenylacetate, isobutyl phenylacetate, diisononyl
terephthalate, ~ dimethyl  phthalate, diethyl phthalate,  methyl
o-hydroxybenzoate, and butyl p-hydroxybenzoate, and one or more other
25 organic carboxylic esters in the class. Hydrocarbon oils and organic
carboxylic esters may be used separately, or used in combination. If they
are mixed together, the weight ratio of hydrocarbon oils to organic
carboxylic esters may be 1:15-15:1. Preferably, they are mixed together
since it is advantageous to solving the problem of concentrative
30 exothermic phenomenon.
The catalyst composition may contain other additives, such as one or
more substances selected from organic carboxylic acids, organic alcohols,
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30 exotherm ¢ phenomenon. The catal yst conposition may contain other
addi tives, such as one or nore substances selected fromorganic
carboxylic acids, organic alcohols, -6 organic ketones. For exanple,

| yst i ti conpr.i se, organi c carboxyl.ic acids .
cont ai ni neDIEADE CERBBRS T SRRIPIEa: oo POt COMBOLFIOT. ThEY deompise
[ wel : 3 . a ' .
1, amotiiganfo GaBbigti bcios! AtaBln LRGN arfiendild AT ob i

t hi oet her sqarbhkylisrasisly lare imeindamount odifsS%nd 586 Hynweighptod f/the atelbyst.
specifically gne &crl- nor e sel ect ed sul fide, thioaceti
dc

f di | ti.c
acid, tert-do %Q%aﬂ%ear?,rgﬁ@'ccﬁ{}ﬁg%%ég% CiNe OreoLpt 3IPELHdo Ham

aci d, nercapfeesy, nthiats,d thivuthes, Oﬁiibéﬁf’doyéﬂijcté@ds,'\it‘l‘ﬁralﬂﬁ‘eand organic
i norganic s Ifi&,e may be one or nore sel ected from amonjum 10
sul fide, Al Fﬁ?@%dﬁ@%@ﬁ‘qa@éﬂ ey san nioreuiselegsed afrom hdimethyl Taldide,

rocess f qf: in e hygdrc hon I conposition of the.
Br esent i ﬁ\%ﬁ%@gﬁ{ co%p;i}sesyifgﬂ)g%% of@?ﬁ()aa.p\sfgé’por Z}.&i{;ﬁﬁ ‘:bicregg;;f,
| t ragecaptoppopiodsc pridf emzbtaptoaniiaonabil, axore at e
gir?rﬁlngglner gl ymnt.o t he .hy?lﬂrs enat ia(;p catalyst in 15 gxi dation .
state, mﬁﬁa 'nTﬁﬂéHBF%adHSrﬁUtlﬁgﬁéﬁn% QRE STaMeTe Felgrtaddiom agmmonium

0.5% 2 r : i - : (2)
supp(:)r? ?@ngﬁ!{lﬁgei)?gg%?%ug%{? gent glll %’gﬁrﬁ)glgln%lgglgfg%’a%ﬁnc?%h? ifl%% o
hydr ogenat i on cBh%lpy@@eSSofﬂramﬁpﬁgln@dm)hgdmnamgena?dyr}@mgngg}@fggyn of
ste 1), | Lfiding. a t ks in.an anount o ) ()
pre]l‘oergabl) fhggﬁégé}gl%%;n%m%g’ﬁﬂg*s@gigFﬁ%%ﬁi05% by wei ght of thegl
theoretical g fsuuprpo@ﬁn' I thitg opg@ueH itz énN BoMHNAIRN AHre Pst ab W &lofthini
and the or anis(cD sol vent gi S i,n an anoun ofOO. 1% 50%% pr eﬁe?%ebqy m r.1g
2% 45% n&géygﬁﬂefaaﬂamtyog%%mwwmlgh@n@f thhehmamgna@?m@? oatalysbt in
cat al yst. = Cconiiaj ni A nation_catalysts can be
catalyst LGS ORRLs BN B NS Sh O GRS o0
the sul fi difify5&g@0%c preferablyn2. (9%l Oebnticighe afahy Tatalgtaiagl i n
[ 2 r 0-20 referably, 0.2-15h at  100-130C; then for
said step (2) E %‘E ﬁ% Oi
0.2-18h at - 13621 sBREPGRING | the IQFEfBIC (RotBEnt Prckf B Ekiipg 1agantionto the
180-300C. hydrogenation catalyst containing the organonitrogen compounds in step
(1), wherein the sulfiding agent is in an amount of 30%-150%, preferably
20 55%-120%, most preferably 60%-105% by weight of the theoretical
sulfur-requiring amount of the hydrogenation catalyst, and the organic
solvent is in an amount of 0.1%-50%, preferably 2%-45%, most preferably
15%-30% by weight of the hydrogenation catalyst. Sulfiding
agent-contajning hydrogenation catalysts can be obtained by said process.
25 The optional step (3) is to heat-treat the sulfiding agent-containing
hydrogenation catalyst obtained in said step (2) for 0-20h, preferably
0.2-15h at 100-130°C, then for 0.2-15h at 130-180°C, and finally for 0-15h
preferably 1-8h at 180-300°C.
The organonitrogen compounds in step (1) can be supported with the
30 impregnating method, or be directly introduced onto the hydrogenation
catalyst. If the impregnating method is used, the organonitrogen

2

compounds are formulated into an aqueous solution, ammonia solution or
-7-



The organoni trogen conpounds in step (1) can be supported with the
30 inpregnating nethod, or be directly introduced onto the

hydr ogenat i on catalyst If the inpregnating nethod is used, the
organoni tr rmul ated intg an aqueous solutlon

anmoni a softl%t%?% 1%%‘33t1§éﬁm3@caea@m cealysl disogmpaegaatedatiale staid
is inpr egrt;’tﬂﬁﬁioh“taﬁdsﬁtéi‘t dsRIdUtd Qemo%dvaatﬁp d&l{aggtﬁlalgf’ol{] %ggglﬁ]a@rtt%m to

anmopnhi a or or ganl c solvent to obtaln the
support ed aohtam t the dﬁmwmtmematabmposmmort%emdmcﬂm r@ﬂgmmﬁrogen

sut 11 of ent BB HBBERT JE sy BRRLOE e Apbonib Soliiten ik israsnerally

vei ght sonusnlifritédis thsr §9fﬁ¢1%nﬂ%@aéﬂtﬁoﬂalifyﬂ?s§%/‘lveﬂﬂﬁe %"eg@dﬂﬁﬁ substance
solvent is or ganj ¢ soI vent havin gwa rel ativel | ower
\ﬁé}‘:{ c

(e.g. thanverght) caneeisatign cthisaent 1$)ﬂ18dl|aﬂ$’oﬂvl%g2§% dThe orgamc
Cor fé?ﬂfﬁr.‘%e B 5 pncoiaat solBtengyingh Al Y2 ERGer BRIESE imoint (e.g.
conmon kndvW\em‘ghannl(i)(Bf’é?))aﬂdd)mﬁgéd?@abﬂ@@ﬁlcﬁss@?mg)lsa%& siégst@ﬁce such as
| ved. .Th nd ed at a tenperature .qQ
br of er abl Bl tiethsiols S8, Beperas.empon ek achkeride mnckdimiikenand is
t hod
di sper é.@ﬁ?e(“%“tﬁ%??déﬁgtg.’ toAfeL MR KRPRUD &@?@?3@4“9 it the organic
enbodi msntCOmJE@W$ lte, bey dissalabile dl‘ljllrl(gf 1$ ubﬁduetmlna’alantemperature of
d I S s S t acne, or
gogpougmiogg?ggps ti (ngf‘%%yﬁ e%ﬁaﬁ%@ mer lggﬁerﬂ'ﬁ?r@b 10/55%‘ by The
wei ght ofmt;heghatlah waigghbd of eddi C@ﬁﬂké@st thér h%r%ﬁﬁ@ Arogal comn%ound

sul fur-requir |ng arm nt of the hydrogenation ata yst¥nenti o
in said stinegsneeus Hedléﬁﬁtﬁiflgofﬁnshﬂdr@genétmnr@dai)cﬂt, aodnisenat predetalbée

V2 ant? sa orgo et s RIGERS) o Subibls BgiiE . ettt Piihipe

agent ar e couppoundsi capabley oﬁrbmnnglele@ﬂeﬁl isRid Bebsacae & ts;c:»hfhcih g

1 £i di t._onto the catal
(o oot APRRAE RS SRy o i Densing dsperaing OREA SUkrbymasjaht

i mpregnat |
agent in then i ntroducing onto the
cgt al yst; tdgrthg%%gﬁe%@gﬁgt%%ﬁ cat al yst with the organic sol vent

first, and then The theoretlcal sulfur -requiring amount of the hydrogenation
20 catalyst mentioned in said step (2) is the amount of sulfur required for
converting the metal components on the catalyst into sulfides (CosSs,
MoS,, Ni3Ss, WS; and so on). In said step (2), the organic solvent and
sulfiding agent are supported by any process employed in the prior art, e.g.
(1) firstly supporting the sulfiding agent onto the catalyst, then
25 impregnating with the organic solvent; (2) dispersing the sulfiding agent
into the organic solvent, and then introducing onto the catalyst; or (3)
impregnating the catalyst with the organic solvent first, and then
introducing the sulfiding agent.
The heat treatment in said step (3) is conducted to heat treat the
30 hydrogenation catalyst in step (2) supported with the organonitrogen
compounds, sulfiding agent and organic solvent under certain conditions.
Said heat treatment may be conducted at an absolute pressure of
-8-



i ntroduci ng the sulfiding agent. The heat treatnent in said step (3)
I's conducted to heat treat the 30 hydrogenation catalyst in step (2)
supported with the organonitrogen conpounds, sulfiding agent and
organic s in conditions. Said heat treat ment nm

conduct edoéb% illvglg%aglro@tcggﬁgl birad @ normad. psessnER:, lor a dtté@lal Isﬁléth%‘t
normal  pr egsitifend Hl@ﬂ%'léd Yo caRids Rt bhefidE :gasngﬂvﬁbﬁ 75 o i, an

carried out Thn an as environnment, OF I'n a oxygen
havi ng an mmn actmulsphlere)frla@mgioziarﬁ@xﬁ/(geﬂ Gmﬁeh’e ofa) NMesp+B)w ey rﬁbbﬂe

b d there but a farcin e at here i.s nerally
ngcgggary a0 4 Hh?as.maya%ﬁe élﬁ‘ég&kieéelﬁ R OUt A f@r%g.m@%ﬂ&tm fage is
may al sg bee tﬁ@f fidtes dl? SAhf i ﬂlﬂ)lﬁ@%ﬂhoggﬁé?é N9 naturall rBoblle
hydrogenat|on ca a yst conposi tion e present 1nvention ma}ﬁ/ e

used for t&tmogphe@gemayua&ﬂ be usadlthﬂselnrrat erials, e.g. hydror efl ni ng

_process, hydr ces .10 hydr,ou dln LOCEeSS

Iﬁydr ocar bo%s g@&%&'}f} ﬁg"ﬁ%g P{%é}/éf é)%‘zﬂ% E?P lyﬁrecomposmon of
hydr ogenattheg ppesss $nﬁ@rﬁ1fﬁ>d5n5ﬁ€a3i hse sl fot: ﬂ{e’%)h}ld%@eﬁgubhe of varlous
hydr ogenati on catal yst conposition of the present " invention into a

reactor; (Bptedédlsvatd gg thydrayelingenaronessat ahydrocraekings p@cess and
t r
Cont RCY) X HIBVHPRIHOBBLL L YA oRS UL AR bR es of

oil. The am&ttalb&stl’ﬁhe |hych~0gpn(a®mgup&ocemdcmgnhs¢edhe diss oénvent i onal
activation co ure of 1-20 MPa,. an

|1y
hydrogen 20 t:lé)a%éhgiﬁﬁg}gn@popgr@g@ay@bgomgosmopapg thye present

tenperaturlgvehﬁ@nq&ltgaji%cgﬂa a final tenperature at the inlet of
the reactor of 200-400C, wher’eln said tenperature is maintained for

2-36h. In add|(B)cﬁvt1\(ﬁimg)thmhydr0@brﬂtldn agmlpitt antlr om gasol | ne,

act i vatton. witeoer foftaetiRILE ROGFPeRhsiimoil pavel 24GEoseh: y wah « ke
di stillat eh&niﬂogenau@nZ -cialyst, uader t SEithBYe0i dontitiviB 18! Y drSgenate the
100:1-2,0 cﬁ*ocarbon oil.

The activation in step (B) is conducted under the conventional
activation conditions of, generally, a pressure of 1-20 MPa, an hydrogen
20 hourly space velocity of 100-30,000 h’!, a rate of temperature rise of 5-100

°C/h, a final temperature at the inlet of the reactor of 200-400°C, wherein

said temperature is maintained for 2-36h. In addition, one or more
distillate oils from gasoline, kerosene and diesel oil may be added at any
time during the activation, wherein the liquid hourly volume space

25 velocity of the distillate oils is 0.2-20 h™!, and the Hy/oil volume ratio is
100:1-2,000:1.

The hydrogenation in step (C) is carried out under the conventional
hydrogenating conditions in the field, which are different from each other
according to different reactions. Generally, it is conducted at a pressure of

30 1-20 MPa, a temperature of 100-450°C, an Hy/oil volume ratio of 50-3,000,
and a liquid hourly volume space velocity of 0.1-30 h™'. Said hydrocarbon
oil may be various hydrocarbon oil, such as gasoline fraction, kerosene

-9.



The hydrogenation in step (C) is carried out under the conventional
hydrogenating conditions in the field, which are different from each
other according to different reactions. Generally, ISEJCI S CO&S;JCF Fd

at a pressure.of 30 1-20 a,. a tenperature, of 100-450C, an oi |

vol urrg r ataCdPnsBLo5eh el %ﬁﬁﬁnavﬁ%@mdg%gﬂl(%ﬁ Sﬁél@h@l elbace vel ocity
of 0.1-30 h-1.TrRalidniduic %‘i’”thé)'olrg%%%f?f‘og@f 'c%ﬁépgﬂﬂﬁ'i,o%?égﬂf& blvent
such as gasoline fraction, kerosene *- raction, esel” ol . .
fraction, amtsulfidiag agentdnto ¢ke tyarogenatidineatalysodfiché preswittineention

' | I d sul f.idi agent into
The- hyar ot GHEAVaRY SBIEE the PR IEE of foerulb mednknng ratio and
ef f ecti yelgorRehvativee Hyaabkaiensé a@ﬂhgumyramm@ netjﬂgt}{]esgipfggggg?éﬁon

concentrative heat release during theTactivation he ) I'on
catal yst CHelyishi ponigining renlyr ghei organicersolvent sand i slilfigingenagent.nln

iti . ' i f t L.C ounds, _contai ni_ ng._oxygen
and i ct SRR the BRERafipr JF i 87 Berlisr CIRBEHI% SR oAy g B
sul f ur - maimtmigenngsimtltanebuslye ¢at ahymt addastapeong dgyn 1ﬁﬁﬁov1|_1%ge the

trat 10 heat release, .and has nore promnent effects. _
ﬁ%fﬁge?\?t% ré%?&%’t““&)’f’ati%é’fﬂﬂﬁé’@Fﬁle‘P’h@%@tSi‘bW%&ﬁlOm the ceneentrative

I ncrea t | Zj f : :pr oy e
ne” o3t At selaat, sreonef gk cpbmil RV She SR ABetRaliTR Giflys
activity, dyieoeresent inventiow cani Mﬁcw}ﬁsgﬁbmélt{lg vm%ﬁlgﬁ?%%iwgéf
the liKke. | d] ent-contginin rogenati on

obtai ned ttﬁg%ﬁ%'?%;iﬁsgﬂé%&v&?q hvr%rﬁwi% A

- | thiyelr
Isﬁ aldglmt ;feg% theocat al s?gcgnﬁggl&_{i}gﬁi of tﬁ% %)r%sent _i%vea/t@?o% Elasmg
t he badvalﬂeégf&n%ilic%i sheyrlédeear J}lﬁoﬁtlg'f@gg??l%ﬁ;t-ggmélljp??lr]gj(biylﬁlgog?@estion
d ' a .
tu proastFISE acintled HEE, MBBePnR o Ly BrgSntor TRtiGR o Jen: no
opoort on,seE-?grﬁténiaim]lc,l and! %g {? Sﬁw?@ IOBBEétQﬁ@g, 'qdat iion s‘% :ftlned %Sne - In
ted to the surface o e catal yst in oxi ) e,
tS Egpo; uFf iagahtgo%ﬁg St}li‘teu a"rﬂiaﬁ’rséaﬁpml&ﬂm@m oy ghe hpressnipdnventiohehasnthe

21 7%, A S RPN I, SRS Bt g e
obt ai ned Byitgbhtsfor large scale application.

20 During the ex situ presulfurization of the hydrogenation catalyst of the
present invention, a small amount of the organonitrogen compound is
supported onto the surface of the catalyst in oxidation state, and the
sulfiding agent and organic solvent are then supported thereon, and the
heat treatment is finally conducted. By experiments, it shows that the

25 sulfiding agent-containing presulfurized catalyst obtained by such
treatment has the performances of high sulfur-maintaining ratio, no
concentrative heat release, and high catalytic property during the
activation. The sulfiding agent is supported by the method of the present
invention, ie. impregnating the organic solvent first, and then the sulfiding

30 agent, which may further solve the problems of low sulfur-maintaining
ratio and concentrative exothermic phenomenon in the prior art. By the
pre-heating after the sulfiding agent is supported, especially by step-wise
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treatnment has the performances of high sulfur-mintaining ratio, no
concentrative heat rel ease, and high catalytic property during the
activation. The sulfl ding agent is supported by the nmethod of the

pr esent inv tlon regnating the |c solvent first, and
then the Sif 5@%&1% %‘é}ﬁ? %%n&hn 19Ty ﬁ@lmg ageat orgamdersobrent
I ow sul f UrarﬁPh’i@tﬁl réix’iaﬁs R4y & dv&ﬂaﬁﬁ%&éﬁ%& a'%nﬁgqgﬁféﬂéh? HRAGRRTER At
in the prior art. py ating after t di'ng agen

suppor t ed ulmrednfﬁeneylt bqn@tee@tumwnes,landethe heatathene tein dsratlﬂreemrgbs

for mvari ct Seid HibeRel sBBSnce bt Shtes Bt diiferiny ?roﬁxx cPER caer
t enper a Ur@rlﬁ’%‘eﬁle éﬂﬁv&ﬁ@nh&@tthﬁlﬁ|tﬁésﬁeétef‘&l%h§é ‘ertﬁé‘%f% Pfdlﬁ'ﬁgéj the

di fferent supsiance-hbhinding states are different from eac t he
during t heaCé&atm inaispersedin heclndsely bread scope tWhldzaleﬁqutvedi}a rslongy's

gp?ec?ft/ial y s (?iﬁ e CO%@@,{%E@Q?%I vﬂq&?aggﬂ@%o%én@% activation

advant ageausl apphbetlantoﬁlthmcmml}@nd application of the catalyst.

After the pret ﬁat r{ﬁnt of the catalyst bylt present invention, the
10 perfor manceé 8f WRePredtealngnt; g GE‘?MQ:?:I@: }Ssts%éfhﬁopl'ﬁts@ﬂt Hoyentipng Khe
catal ysh i I

Lreat ed byﬁi*ﬁ‘iﬂﬁ%‘;‘%%e?ﬁ‘éé.%ﬂ%%? RUVIEH G010 1HO5F HBE catalyst
Dr awi ngs ssfurized byépuem@wtthet e siwpeubiding q:lrt)f;&cserami createdotbyt hBe

inlet and t of .the catalyst bed |ayer during the activation
of the sulph%ge:?'nsoLé (l'ﬁ:t PHBhE, Efnl ng hydrogenation catal yst EPRES-2

obtained in Exanpl e 2 of the present invention. Fig. 2 represents
the tenperature difference curve of the inlet and the 20 outlet of
the catal yst bed |ayer duri n@ﬁﬁmw@ sul fiding

G.EPRES- 2 obt
Compar & ve. B dni e prOgHgs g s e iines sy Ao hsomising she
In the foldmbﬂtngfeﬂmoduamﬁ%s bedbrayer chudig Citrd |a)6tﬁ\é@idrﬁmfethe sulﬂdlng

hydrogenat i on_ cat ally ah 1Jor esul furized ex_situ, which furt
expl ai ns tag&nt-containing hydrogenation catalyst EPRES-2 obtained in Example 2

of the present invention.

Fig. 2 represents the temperature difference curve of the inlet and the

20 outlet of the catalyst bed layer during the activation of the sulfiding

agent-containing hydrogenation' catalyst C-EPRES-2 obtained in
Comparative Example 1.

The Preferred Embodiments of the Invention

25 In the following embodiments, some commercially available
hydrogenation catalyst are presulfurized ex situ, which further explains the
procedure and effect of the process of the present invention, but does not
limit the scope of the present invention.

30 Example 1
The commercial hydrodesulfiding catalyst FH-5A (developed by
Fushun Research Institute of Petroleum and Petrochemicals, and produced
-11 -



procedure and effect of the process of the present invention, but
does not |imt the scope of the present invention. 30 Exanple 1 The
commerci al hydrodesul fiding catal yst FH 5A (devel oped by Fushun

Research Ipnstitute of:.Pefroleum a etrochem cals, and. produced -11
by venznou S htl&fef FRERHE) GRS B b e toshesioth he SBAb RemRoTgais and
properti espeprrties cadrsk fouddh Table The specific presul furization
conprises the steps of 5 1. honpbgeneously inpregnating triethylam ne

onto the catalyst FH5A in oxidation state, wherein triethylamne is

[ Q | byst, to forma catalyst
;Epggr?gld)u\r/]vit t’ﬁ{e Ir{%(gﬁcy a%%mg’l;r%ﬁ%fgégipgf%é t{“ﬁﬁ%ﬁ_’%ﬁfm al sulfur in
a sol veft in lwhhomogenemisiyempi@gnating tefetkplamhitiel 6ild theCéaakad FH-5A
gasoline to rape-seedq il is 5:'1 vs/nereiﬁ the solvent is in an o
anount of 25% bg,nmémmaf statf, Whareinyisiethylemingelseire ganamioustIGfl9% by

AN ot WiRHt Diof O atdlydkners Ubin [ £IMRIAI0% ABHed. with

cal cul ated theoretically anoun contal nt N !
sprayi ng t he softhigtaylamines which the el enental sulfur is dispersed,

g d ith.trie lam ne in said ste 1); and
o ot enting. no ssrelROR 65 olichen] STLA' &anSolpnhring whisheihie volume
pressune, an i pambi b€ aafal tiﬂ@ﬂ?h@fe&)ke@n%a%oli%p?é2%%5@-.58&é@?ﬁgstS’:l,

finall obtain_the hydroretfining, catal yst” EPRES- ai nrng
sul fi diyng 20 afdireiedhaeppelventhis dat anyamoumtonf Yo bystvaeightasl the

th S that..i a [ H- The.specific
S R B At b M0 o o 154
triethylam ne amkighticofii thecswl fun-raquizight afrfume Qhl&iltdd) (IRGHEQESIly

' ontai ning 10M % amoni a to obtain a solution, inpregnating.
? hm;og;? afyst i naHﬁ?LH’%\@fﬁ ta%eéglnmﬂtaéamg satalystnsprapiveg cihe salvent, in

substapsges are high tAEWBImdttal’ S Y W' @ erSEd! Bfito the catalyst supported
with triethylamine in said step (1); and

3. treating the catalyst obtained in said step (2) at a normal pressure,

an immobile air atmosphere, and a temperature of 165°C, to finally

obtain the hydrorefining catalyst EPRES-1 containing the sulfiding
20 agent.

Example 2
The catalyst in oxidation state was the same as that in Example 1, i.e.

FH-5A. The specific presulfurization comprises the steps of

25 1. dissolving triethylamine and gluconic acid in a weight ratio of 5:1 in
aqueous ammonia containing 10wt% ammonia to obtain a solution,
impregnating the catalyst in oxidation state with said solution,
wherein said substances are in an amount of 7% by weight of the
catalyst; drying at 120°C for 5h, to obtain a catalyst containing

30 mixed organic additives;
2. dispersing the elemental sulfur in a solvent in which the volume
ratio of vacuum gas oil to peanut oil is 1:3, wherein the solvent is in

-12 -



catal yst; drying at 120C for 5h, to obtain a catalyst containing 30
m xed organic additives; 2. dispersing the elenental sulfur ina
solvent in which the volune ratio of vacuumgas oil to peanut oil is

1: 3, wherein the solvent is._ -12 an anmouynt of 30% by wei ght of the
catal yst, and t# %PQHQﬁt%ﬁs 302/19I byir wedglt, oAnthensatalyst, 99%&3{3 wiergrntal

f th | fur-r H¥ 13RO | ol dnt,henr et d € s e
et al - cont ai i 1 eay ol iy 2 Ao GF ALY SRIER: XA, e Ruihiiequiring
el emental sul f vsmiosingii eplendated tnearetisatlye ofatled yisietalncomtabhisige patdlyst;

pressure, o mobPgTe G SRl e Srek TP m i et s dispemslanto
' 50L/51 cat al thet cdthlvwitdnaxai@ [y dof 140C for 4h, and at a
!thperat ure ofﬂ%?% %}?ngZﬁ Fﬁ?n)gl 'y obtain the hydrorefining

catal yst 10 %ﬁm@iag&bﬁ;c@tam@ atriained M saidgstepdd). atGonpamal iprfssu_re, a
agent vas. pr epi e 0B SR EsPREr SRS Rl ThR Sflidl i RO
said step (1) dfalyet Inamedlal Renperatust 6P 14RFCwWasr Yhe apadBt a%efiicdature
Conbounts.  Exarith 220 fe Gt alysto | Arelyoaantom S dniroreRomgestalyst
that ingExanpl EERPRES-®: co %(I)Iﬁﬁ' e iﬂﬁﬁﬁg{gggh@_ presul furization

conprises the steps of 1. nogeneous gnating the catal yst
FH-5A in oxidation state into the aqueous solution of am no acetic

acid (conté' ' Og al’n' o acetic acid), wherein the amno acetic

acid is i n—gﬁip%g%ﬁ%%%g% by wei ght of the catalyst; then drying
4 ' L S

at 110C for 4fThehyeversfigirigngandi st C-EIPES Illc%égéferﬁgge%t%{lﬂggxﬁg Z%%ent

with amno acetic "acid; 2. “introducing the melte _ _
into the cHeaPyaRaisenmenaiding tarthagpracess in Zctample 21 wihegdin saidestepr(1)

the el ?5’9%94.5 cﬁlf'lkéﬂéd,i ﬁnl}ilnsr‘]cgﬂ (23" RHIth8"sah0S % Phide sitQSt(z‘}T I—i(;]v%ever, said

t heoretical su ur-requi )
catalyst contained no organonitrogen compounds.

Example 3
The catalyst in oxidation state was the same as that in Example 1, i.e.
20 FH-5A. The specific presulfurization comprises the steps of

1. homogeneously impregnating the catalyst FH-5A in oxidation state
into the aqueous solution of amino acetic acid (containing 4.0wt%
amino acetic acid), wherein the amino acetic acid is in an amount of
0.05% by weight of the catalyst; then drying at 110°C for 4h,

25 evaporating water to obtain a catalyst supported with amino acetic
acid;

2. introducing the melted elemental sulfur into the catalyst containing
amino acetic acid in step (1), wherein the elemental sulfur is in an
amount of 105% by weight of the theoretical sulfur-requiring

30 amount of the catalyst; then adding into the mixture in which butyl
acetate, methyl phenylacetate and catalytically cracked diesel oil are
in a weight ratio of 1:1:8, wherein the mixture is in an amount of
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30 armount of the catalyst; then adding into the m xture in which
butyl acetate, nethyl phenylacetate and catal ytically cracked diesel
oil are in a weight ratio of 1:1:8, wherein the mxture is in an

anount of -13 40% wej ght of the catalyst; and 3. treating the
cat al yst obt ai n‘é@%o gg;%?’@?@t@ﬁh@’&at%]tysé; #H#nmal pressure, an inmobile

ai r at nospher 2.t . t r o]
T65C T or an and opude BERGAYS Bbfingd i o8l sfob (& o8 AoRRT 5t e on
t he hydrorefi nimymodtib wsit aBRRESharec antlaa riengpedrhturesof flild°Qy fagett,. at a
Exanpl e 4 The conmmerci al hydr syl fiding,catal yst FH DS (devel oped
by 10 Fushun ﬁ&%@f@ﬁuﬁ%ei‘ﬂ@ﬁ? € dpr ﬁglt wad @i pﬁ@w&@%@f&ﬁsﬁ%r@,
produced by Vedyztiaullguabtian Fhe &%éfﬁ?ﬁ% -SRidhtaini
conponent s and pro_erlsl'tji es %oul :j%)%e frouln ?ﬁ%ﬁf@@@ﬁeﬁé’@c@wl&g the
presul furizati ofl giagentt he steps of 1. honpbgeneously inpregnating
the catalyst FH- DS in oxidation state 15 into the aqueous sol ution

of am no acetic acid (containing 7.5m % am no acetic acid), wherein

t he am no Bxamiple gcid is in an anount of 9% by weight of the

talyst; th dryi t 110 C.for 4h_ . evaporating water to obtain a
catal yst suppldi ebOWIREICiAl nby dradasultidingl: catelyst (Hgrognaidenglapesl by
{ al L . ) ; 1
et o oft B ReGe AP IR AL ST PARTTRAT AR, Peu b ddly"ahd foduprd
the ni xt urky Wenzhew Huslwa Grou/Coy) weisgided)fartchehe esdial ¥siponkans and

i ntroduci t he.subl i | ement.al fur onto the catalys n a

Isgalr ce)duggn gpﬁg??yﬁﬂ{éﬁgﬁ%ﬁgﬁgpeﬁﬁh@u : gul fur is in an 25yam):mt of

70% by wei gLl spadfidyoisaliuelarii EommprRRUIthbndesBnt  of Lhe
inm's

catalyst; and 3. treating the catalyst tal ne Id step (2) at a
nor mal pressur d1oTaagenaavsly inpregueting phe catalydt FH-dDBemabuidativn state

tl éﬁge‘; g% urzg 2} QB%Ehgggc{[&émfsr Bl brRGd Uee 1%hac?iﬁd(c%ntgining 7.5Wt%
amino acetic acid), wherein the amino acetic acid is in an amount of
9% by weight of the catalyst; then drying at 110°C for 4h,
evaporating water to obtain a catalyst supported with amino acetic
acid;
20 2. impregnating the catalyst containing organonitrogen compounds in
step (1) with a mixture of peanut oil and lard oil in a weight ratio of
4:1, wherein the mixture is in an amount of 5% by weight of the
catalyst; then introducing the sublimed e lemental sulfur onto the
catalyst in a sealed container, wherein the elemental sulfur is in an
25 amount of 70% by weight of the theoretical sulfur-requiring amount
of the catalyst; and
3. treating the catalyst obtained in said step (2) at a normal pressure, an
immobile air atmosphere and a temperature of 115°C for 20 min, at
a temperature of 145°C for 12h and at a temperature of 270°C for
30 2h, to finally obtain the hydrorefining catalyst EPRES-4 containing
the sulfiding agent.
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30 2h, to finally obtain the hydrorefining catal yst EPRES-4
containing the sulfiding agent. -14 Exanple 5 The catalyst in
oxi dation state was the sane as that in Exanple 4, i.e. FHDS. The

specific esul furization conprises the steps of 1. m xing butene
di oi ¢ aci dzX3I am ne and carboamde in a weight 5 ratio of 1:4:1

together and THERAIDE: A AMARYST PR NLOTENRNOLs thalBh SRANLIO 4L 1%,

catalyst in oxidatio ] 0 the so utron, wherein’s
subst ancesFHr@Si. T henspeifict presulfufdabiomeomiptises thoatepabsl yst; then

i 11QC for. 7h tin er to obtain a . catalyst )
cont Q?n?tng mi xefH?%P@ghPﬁevr%ﬁaif?lﬁ'v%ﬂﬁﬁz@wﬂadn%agar@rbﬁénad_@rﬂ@n@ ayeight
sul fur sn a solpgeief oifn] h Cld el s GAE § ar%aﬁ‘aﬁ“%t&ﬁ@@ﬁ@|so%ﬁ8ﬁYﬂ1?}§?f,

are in a volune ratio of 3:1,” wherein 1 solvent “I's In an anmount
30% by wei ght dmpregnesing yibe catelyshein edxidationl statef untosthe smlution,

of the net al - cont s AR S Soes 8 L hi3malinh T 4 3% o BT A the

whi ch the el emetalyssuthesr diging 5921680, foroThOelhigosaiid Yedtet fo SAthin a
step (1); and 3. .treating the catalyst obtained in said step (2) at a

normal pressur EAAYStic RS Atixed: ongaphe additieess t enperat ure of
2500 1 of 7 220 FRoRTaRte" efactiaf Ratircin AdtRPnEin T RERGE Bhd
cont ai ni ng t he 1,4ubwtadiedipladiantryldfe aarel ire a6vhene aatier of &:1 ¢ atledreht the
et ochort cal s CXHERb b0l Sy THeOE lsbyaY WaEHrgf 816 Criabtn and the
Pet r ocheni cal ) dlemndixdl CARG! 1180 ieAKY ahdintiay USeHs B LBETHE the
conponents and properties could be found in Table 3." The spe
presul furizati 6ﬁeetﬁﬁﬁﬂlsﬁéﬁf@m_@e®1€p¥ amount difsthel memgl-apntamurgcwﬁal)f/st;
tlr '39}[ Ei’fgﬁ' Zm{;ﬁpgﬁ%pré}%ﬂﬁ DbV 31 ARSI ME e1d Befat IR s dispersed,
onto the catalyst in said step (1); and
3. treating the catalyst obtained in said step (2) at a normal pressure, an
immobile air atmosphere and a temperature of 125°C for 4h, at a
temperature of 165°C for 6h and at a temperature of 250°C for 7h,
20 to finally obtain the hydrorefining catalyst EPRES-5 containing the

sulfiding agent.

Example 6
The commercial catalyst 3996 (developed by Fushun Research Institute
25 of Petroleum and Petrochemicals, and produced by the catalyst factory of
Fushun Petrochemical) for hydrogenating heavy oils was used, and the
main components and properties could be found in Table 3.
The specific presulfurization comprises the steps of
1. dissolving a mixture of triethanolamine and
30 N,N-diethylaminoethanol in a weight ratio of 1:3 in an ammonia
solution containing 6wt% ammonia, wherein the solution comprises
ammonium sulfide in an amount of 1.0% by weight of the catalyst;
- 15 -



sol ution containing 6w % amoni a, wherein the solution conprises
anmoni um sul fide in an amount of 1.0% by weight of the catalyst; -15
| npregnating the catalyst in oxidation state with said sol ution,

wherein the organonitrogen conmpound is in an anount of 2.0%Db ]
wei ght of the %5‘9%‘7%1&?31& edP?FSQQiStatlnl@waté@n sHtate owabh aﬁahgaSOIUthll,

cat al yst cont aiyl g9 SRR g u : r 885,

t he cgt al yst co‘ﬂ?giﬁlﬁﬁnﬂ‘&g?%nom twr egnegglﬁ%?&%dgbd?f}] ais%[enéj]{f%&% téti] .ggy
m xture in whi cwejgldnof thiel catadystyr themi Idryl:rgf 2iambh40‘i@! @:E‘t Sh?tt:)ﬁobfam a
4:1, wherein the mxture. i.s.in _an unt of, 2% by wei 0 e

catal yst; then (fﬁtayﬁé C\ﬁnﬁlmtlﬂ% %Biq%ggﬁﬁﬁm&megem@m@@ Hital sulfur,
wher ei nst he o, ef@pednatitgf Wie 'o‘atalﬁisﬂ'éoﬁ{’ﬁlﬂm%ﬁr éﬁogﬁ?/?gé’n WIrpbufds in
sul fur-requiring anpunt cal cul ated theoretic II% of t . o
met al - cont ai ni rﬁgeﬁa(tlél yath agmiixture deawvhinh peenuttail yatd dachionkdré rin a

' ; ' Il e .ai.r at nospheye
Cemperature of (SErt oL uferel il TR 8 GhSRRPYR GifYs By
and at a tenpenaeight of th@é0Catabyst; theBhmiking iwigh! theoBbHUNpERIAES- 6f the

containing the sulfidi ent. Exanple 7 The catal yst for
hydr ogenat i ng téﬁwr&?fgufﬁlr%ﬁl%né ﬁa%lem@ﬂﬂ? tspeénfare amount of

I I zat i ORPI { S v [,SS0L. Wi I g
G anine i n ot hanol, Chnarapnd BF ShARSQhnie anfhafrttlcfbl HeorGEdly
sprayi ng said suithe metaincontaiwingeatalysts and oxi dation state, wherein

! EL and oxi orel
then arying at e Ehe CahllysCBthed in S iept It nowmay pressue, n

or Ganoni £1 006N commonaqar AiCYEEREnath LIRSS PRLG ), mip, at
rganoni tr oge
gegnut oi | gnd aoa@n“gpﬁtﬂtar@iqf IM‘PC 180 hile and at acteghperasmico o612 )°C, for

whereipcthe m hS.,.9 I t,0f. 15% Db j.ght of . the
cat al ygﬁt and %ﬁ%fé@%tde@ ?%ﬂgw §ﬁ?§?€?ﬁ?ﬁ%& ?gﬁdlﬂgﬁg%unt
of 0.5% by weight of the 30 catlyst; then introducing the nelted
el enent al Esul fo 9nto t he

xample

The catalyst for hydrogenating heavy oils in Example 6 was used. The
specific presulfurization comprises the steps of

20 1. dissolving triethylene diamine in ethanol, wherein the weight
concentration thereof is 10%; spraying said solution onto the
catalyst in oxidation state, wherein triethylene diamine is in an
amount of 8% by weight of the catalyst; then drying at 175°C for

5h, to obtain a catalyst containing triethylene diamine;
25 2. impregnating the catalyst containing organonitrogen compounds in
step (1) with a mixed solvent in which peanut oil and base lube oil
No. 150 are in a weight ratio of 5:1, wherein the mixed solvent is in
an amount of 15% by weight of the catalyst, and comprises
tetramethyl-thiuram-disulfide in an amount of 0.5% by weight of the
30 catlyst; then introducing the melted elemental sulfur onto the
catalyst, wherein the elemental sulfur is in an amount of 90% by
weight of the theoretical sulfur-requiring amount of the
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catal yst, wherein the elenental sulfur is in an anount of 90% by
wei ght of the theoretical sulfur-requiring amount of the -16 _
netal -containing catalyst; and 3. treating the catal yst obtained in

said step (2) at absol ute pre of 0.06 MPa, a naturally
mobi l e air at % %‘ﬁ'&lmélgt&?ﬁgfsgt 8P of 140C for Ih and at a

tenperature t%@&’t@n% Qhe Qﬁté st 'db%fn}é §élﬂ ep r‘(%%xrb}fda[rf’%gﬁflfrt]@ $ressure

catal yst EPRES- 7 _contai ni ng he sul f1i |ng agent .

comrercial ly hy@ﬁ: Qé}fawfnga tatatalbt nedile aﬂeatﬁicmaérdarbﬁnﬂla; memperature of

the 10 cat al yst g oy AR AR e mpEHUBFE AT ) .27 sebhy Tl btain

mai N psoperti ehe btietfpogtal PstBPRESL7 ddiftafilag! tfh'eCsulﬁdm agent.
g % %t

presul furization conprises the steps of 1. dissolving a mxtur
triethanol am ne and N, N-diethyl am noethanol in a weight ratio of 1:1
in an anmgmyg sol ution containing 10m % anmoni a; i npregnating

t he cat al i dation state wth said solution, wherein the

or ganoni t r ogdihe conpuendally hydescracking cafal $t53614 (Givehéped byhBushun

I 4 h 0. C.f 4h 0 tain cataly
ggtn? a?/fnt L R Iﬁﬁﬁﬁ#&n? ?’8&@16@%8@ ro@‘@ﬁfﬂlceﬁﬁpﬁ@@rmlq(k@eﬂh@ the
catal ys cmiispi f@bt@fﬁaﬁﬁn%rsﬁﬁﬁnf%% Ral wakeRiskd) %M&ht}?e main

m xture in which hydrocracked di esel peanut ol l —and Tard oil
are in a WPgRitiencpeldbefornd, lnvﬁ@b]@lh the mxture is in an amount

gr erzm%n?gl "o Iq;hhr%nc{l@%trﬁlﬁgglﬁlﬁ%{c’%e%’@%g%ggﬁ g tsggﬁefungn\?mderei n

the el emant all. dik§olvihg in an amopiiktik 90%631?’| We'oﬁﬂ%tﬁﬁﬁolérﬁﬁle and

et al” concat ot 19 ﬁ%&ﬂg@ca' {aeatnal tn Neight réapapfsl Tobn aimemninonia

o P 3 IO o L B i

tenperature of a8datibor stite avith tseftbesalution, wherein the organonitrogen
compound is in an amount of 2.5% by weight of the catalyst; then
drying at 160°C for 4h, to obtain a catalyst containing mixed
organonitrogen compounds;

20 2. impregnating the catalyst containing organonitrogen compounds in
step (1) with a mixture in which hydrocracked diesel oil, peanut oil
and lard oil are in a weight ratio of 7:2:1, wherein the mixture is in
an amount of 2% by weight of the catalyst; then introducing the
sublimed elemental sulfur onto the catalyst in a sealed container,

25 wherein the elemental sulfur is in an amount of 90% by weight of
the sulfur-requiring amount calculated theoretically of the
metal-containing catalyst; and

3. treating the catalyst obtained in said step (2) at a normal pressure, an
immobile air atmosphere containing 2v% oxygen and a temperature

30 of 120°C for 2h, at a temperature of 150°C for 2h, at a temperature
of 190°C for 3h and at a temperature of 240°C for 4h, to finally
obtain the hydrocracking catalyst EPRES-8 containing the sulfiding
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of 190C for 3h and at a tenperature of 240C for 4h, to finally
obtain the hydrocracking catal yst EPRES-8 containing the sul fiding
-17 agent. Exanple 9 The commerci al hydrodesul fiding catal yst FH DS
(devel oped by 5 Fyshun Research Institute of Petrol eum and

Pet rochenmi cal s,2 *produced by Wenzhou Huahua G oup Co.) was used.
The mai n conponents and properties can be found in Table 2. The
specific presul furization conprises the steps of 1. honpbgeneously

i npr egnat iExgampée Qat al yst FH-DS in oxidation state 10 into the

ey ate s e ( on.s b o
Soerr e aor e T So RS E B SRS BB FANS, @ oned vy
wei ght of mighgaRk¥sich IMERues bifff%t?él,eﬁﬁf) affdfpétréé‘hem?cyeﬂEPgﬁH@%guced

water to qbtain a catal yst supported with amno acetic acl
di ssol vi nd¥ aVssrhanshivahge GroapnGee) wasarsed. sbhe enain eromponents and

peanut oi Irpr%ﬁgrﬁég @%%tgeggdtdgﬁyg[ ?(é@ﬁ?%d' esel oil in a wight ratio of

15:1; inpregnatl ng I ni ng organoni trogen conpounds
in step (1) vihehspetificmiesul furizatiar ebmprisesihyedey gfinic  sol vent is

in an anount .of, 30% by weight of the, catal yst, and_carbon 20, .

bi'sul fide i sl PORORRHEANSISt IBUGERALIAS Ghe CafdlyRb FHAIOSYin exidationystate
anount jgal cul atjggy t i - 1 Q4N St d
3. treating t helﬁg%ttglg%cﬁiéo(%?alg%%g{qﬂn%gadlfglhgc% gggtlé?éé(}? gjo(ril@%ﬁf’lalﬁg 7.5%%
pressure, an i rgmma acefie agidphspheradndhd amimenpeeti¢ acel o il 135G houn20f

in, at t t f ,145C f 12 d gt t 270C
for 25 2n, to ndl I ot HBensaRTS:  fiery ASHRE 3t EPRES. ofor 4h,
contai ni ng t heewaiplorathpowaganio o@é@iﬂ)h%a%&l}%g oSh\%?’toﬁfeng%ﬁ% 'c?@nﬁf@%éﬁc

9 except that carbon bisul fide was repl aced
sul fidi ng agenta@@; whi ch di net hyl sul fide and thioacetic acid were

in a weg gt batyiesQhids arbBf BYHIREE L Ghigaha) gsatnicl:E et containing

peanut oil and catalytically cracked diesel oil in a weight ratio of

15:1; impregnating the catalyst containing organonitrogen

compounds in step (1) with said solution, wherein the mixed organic

solvent is in an amount of 30% by weight of the catalyst, and carbon

20 bisulfide is in an amount of 95% by weight of the sulfur-requiring

amount calculated theoretically of the metal-containing catalyst; and

3. treating the catalyst obtained in said step (2) at a normal pressure, an

immobile air atmosphere and a temperature of 115°C for 20 min, at

a temperature of 145°C for 12h and at a temperature of 270°C for

25 2h, to finally obtain the hydrorefining catalyst EPRES-9 containing
the sulfiding agent.

Example 10
By the process in Example 9 except that carbon bisulfide was replaced

30 with a mixed sulfiding agent in which dimethyl sulfide and thioacetic acid
were in a weight ratio of 1:2, the hydrorefining catalyst EPRES-10
containing the sulfiding agent was obtained.
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containing the sul fiding agent was obtained. -18 Exanple 11 The
process in Exanple 9 was used, except that step (2) was replaced

with the step of dispersing amoniumsulfide in catalytically cracked
5 diesel oil, inpregnating the catalyst containing organonitrogen
conpounds in step (1), wherein the c?t alhyticaI:y crackgd di esel oil
was in an 40% by wei ght of the catal yst, and amoni um

sul fide Wa%%qgm)un_t 01}/ 10%% by wei ght of the theoretical

sul f ur - r equi ritey pseegsst inoExameplen twids veedaexceyy that sty t(2) MaOréginced

Lat | . h. ' le 9 t
ST S B o SRR e S i
agent. JFhadisstl oid] hpegemitie®thaicatdlgshyonResiial befakdlidlothScom ognds

obtai ned i,n 15 i d,exanpl es and coiparative exanpl es were assaye
for the <ot &tep-(i-ii whereinigier catabyt nP3a§raal@siedu,es eilewas tin@nagmaynt of

- | = 1 1 H f .
Moo, ot e by TRIBLPOFABR Sy MR BRI HARRES T ah Sipgtin of
(see Tabl el®%orby t meighbpef't iles) theoretiqal dsifur-tyquieingreagmase of the

velocity of 3.5 h-1, .wherei O said tenperature was maintained for
6h. The sdPf 39%%1‘5?&9‘?33& io was the weight percent of the

sul f ur 101 nt Died AépLanaHdhdifiBasWete tfk LAt & thddiein] Bhdahifllesy! {d'hs
(see Table 5 for the specific results). The procedures tor e _
acti vati orfopbtais the fysirescfning catalyat HARESAY dir ogetadning thet sulfilisg
obt ai ned i . i d exanpl es and conparative 25 exanples conprised
carrying o 'n a fixed-bed reactor, the catalyst bed |ayer having a
hei ght of 800 mm and the activation conditions could be found in
Table 7. The result f the maxi numtenperature rise at the outlet
and inlet of tH¥ SBYIMHE AgeRticRtekdngchydeganatism watakysts obtained in

out | ot 11 et acing RS R4S ARtbRts CHDRrrleRe Gl Aty e Tor e
t enper at ursglfursmadutaininge fatiod anidn &ttjvatéd, anehdretn i thet aaBaly Oybt ethe
tenperature.curves of the catal yst %‘EEQTES 221‘[ |art1 tlt\e(assﬁlgerrpgf[ a%.IOV?\/IPa .

exanpl es &Hrlﬁﬁgnﬁaﬁ%taf%rr 19 V3§ &0 8 p ;
temperature of 150°C, an Hy/diesel oil volume ratio of 400 (see Table 6 for
the properties), a liquid hourly volume space velocity of 3.5 h™!, wherein
20 said temperature was maintained for 6h. The sulfur-maintaining ratio was
the weight percent of the sulfur maintained after said treatment to that of

the initial sulfur (see Table 5 for the specific results).
The procedures for the activation of the sulfiding agent-containing
hydrogenation catalysts obtained in said examples and comparative
25 examples comprised carrying out in a fixed-bed reactor, the catalyst bed
layer having a height of 800 mm, and the activation conditions could be
found in Table 7. The results of the maximum temperature rise at the outlet
and inlet of the bed layer during the activation of various sulfur-containing
catalysts could be found in Table 8. The inlet and outlet temperature
30 curves of the catalyst EPRES-2 during the temperature rise could be found
in Fig. 1, and the inlet and outlet temperature curves of the catalyst
C-EPRES-2 in the comparative examples during the temperature rise could
-19.-



-19 be found in Fig. 2. In addition, the results of EPRES-2 and _
C-EPRES-2 for hydrogenation of diesel oil fraction could be found in
Table 9. Table 1: I\/ai n corrponents and properties of gH— 5A t

h drodesulfu i za Cat al yst FH5A_in_oxidation stat

Sﬁpport AR W 1%9 ah @@%@ﬂ@ﬂfhﬁ 16RO PRE S-2 Nnd)Q-El;’RES -2 for
Auxi | i ar Iggﬁ{@,g R ldéﬁﬁ‘ cific
surface ;r a eﬁh%%%&t%?gélg%aabl ﬂkgtllﬁﬁco %r?t;gn s ang‘l gﬁggé;?tles of

FH DS hydrbade i Mann zanhponemtshad pedperfied 6 EHISAFh&@SdbﬁIMIﬂﬁbh QRAtalyst
state Support|jAl20G3 Acti ﬁt@?ﬂal corrpone B 6.7

7o W03 19. 3~ WO
NiO 2.2 CoO 3|4 _Pare val 32 Eg*g'éi\ﬁﬂ% oxidatien stitea] nmeg
1 170 5 Table B: Min cowtts and properties OLAEI@ cat al yst| 3996

for hydrotreat (ng—heavy—ott+s €Catalyst—3996—+n—-oxidatt+oh—state
Support A1203 Ml\@mﬁahbommrmdmtwt%w £ % MCB 23.9 N O 4.2
Auxi |l iary agen. P205, W % % Pore volunme|] mi=g-1T 02.4%3 Speci it
surface area, 9- 1 17M0 .
NiO 4.2
Auxiliary agent Si0,, wt% 10.1
Pore volume, ml-g™ 0.4
Specific surface area, m*g™! _ 190

Table 2: Main components and properties of FH-DS hydrodesulfurization catalyst

Catalyst FH-DS in oxidation state
Support Al,O4
Active metal components, wt%
WO, 19.3
MoO; 6.7
NiO 2.2
CoO 3.4
Pore volume, ml-g™ 0.32
Specific surface area, m*g! 170
5 Table 3: Main componerts and properties of the catalyst 3996
for hydrotreating heavy oils
Catalyst 3996 in oxidation state
Support Al O5
Active metal components, wt%
MoO; 23.9
NiO 4.2
Auxiliary agent P,0O5, wt% 3.8
Pore volume, ml-g™' 0.35
Specific surface area, m*g’! 173
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-20 Table 4: Main properties and conponents of hydrocracki ng catal yst

3974 Catal yst

Anor phous silica-alumna 35

3974 in oxidation state

Support,
containing 40 wt%of SIiQ2 Mudified Y

wt % A1203 bal ance

nol ecul ar .si.ev erein the lar ratio of 15 SiO2/ Al2Q8 is 13)
Active mot LIS d; %HFQP"’%&F somponentspihiydrocragking Ayt 7 g |
0.40 Specific Sur f ace ar E@.ataWQ | 240 Tab e3§74§ﬁ'6)&iﬁaﬁ%h”§tﬁ’[é“ ng
rati o of the spgtfidimgagent=contarnimghydrogenattoh catarysSt In

t he Exanpl es ahd Conparfatppost,Bwélpl es Ser|al No. Sul fur-contain|ng
Sul fur-maintaipin cataly ratio, % Ekanple 1 RES-1 62.9

Exanpl e 2 EPRES- ggm 5 Aﬁi 3ative G- FPRFS-2 52 @tr@%nl e 1 Exanple
3 EPRES-3 78.1 Ezéanptphdu£§’l¥&ﬁ~éllﬁﬂ1rﬁi Exarrpl e 5 EPRES-5 67.8

Exanpl e 6 EPRES- 71.8 Exadple 8 EPRES} 8

75.2 Exanple

O AT B S

D

PRES-10 89 4

v

Modified Y ‘molecular. sieve

=0 —O-IT

(wherein the molar ratio of 15
Si0,/ AL, O3 is 13)
Active metal components, wt%
WO; 28.2
NiO 4.2
Pore volume, ml-g! 0.40
Specific surface area, m*g! 240

Table 5: Sulfur-maintaining ratio of the sulfiding agent-containing hydrogenation

catalyst in the Examples and

Comparative Examples

_ Sulfur-containing Sulfur-maintaining
Serial No. .
catalysts ratio, %
Example 1 EPRES-1 62.9
Example 2 EPRES-2 68.5
Comparative
Example 1 C-EPRES-2 52.6
Example 3 EPRES-3 78.1
Example 4 EPRES-4 74.2
Example 5 EPRES-5 67.8
Example 6 EPRES-6 76.9
Example 7 EPRES-7 71.8
Example 8 EPRES-8 75.2
Example 9 EPRES-9 85.7
Example 10 EPRES-10 89.4
Example 11 EPRES-11 76.9
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Exanple 11 EPRES-11 76.9 -21 Table 6: Properties of diesel oil used
for sulfur-maintaining ratio assay and activation Raw oils Diesel
oil Gasoline DenS|ty (20C) kg-m 3 830.5 723.2 Final boiling point

20C) 352 Sul t 687 105 _Nitrogen, g 116.7 1.4

(Acu dl)ty, ré‘%ﬁ( 0 r‘?ﬁ?e" les of3 diesel; 9fle used @hoﬁ“ﬂ&éﬂ%alﬂwntﬂﬁerw iaggdyoand
of the suljcltghﬁgnagent cont ai ni ng hydrogenatlon S catalysts in the
Exanpl es and Conparattve Exanmptes—Pressgre—(May+ratyo—-of

PRat A nf
\ |vrc|.}1 T |\U:L A>3 T
Finally Time 01 Exanpl eBanooilct i vati on hydiesgboilt 0 Di IGaSehnerat
risen nmaintain Tur
rml e%zgésol i

tonob o RS A E) Katmeont Y o B0 B

ure

const ant HHer at ne
2/300/1 10 220 5F1@é¥'ﬁ?ﬂlﬁn§,@1ﬁ§@0“@j E/500/§5§0 300 | Fﬁg}g?gg'ﬁl ve
Di esel oil 6/5p06/3—36—300—1Z CXaffpr¢€ 1 Xafpre— Pbresel—oi /2
60 320 24 Exappl e 4 Pedur, ]@g'lg 8/ 800/2 80 326)8’18 Ex@anpl e165Di esgl
oil 8/800/2 50({280 1 Diesel [or] 007 5[40 280 24
Exanple 7 Di esel—oil k\trqg%/#g'&') 300 24 igé%o (H2 Exa e 8/

800/2,90 350 15

vol une fl ow 60

3K6idty, 'R ON-(FGRP)E 9 D| esgk30i | 8

Table 7: Conditions for the activtion of the sulfiding agent-containing hydrogenation

5 catalysts in the Examples and Comparative Examples
Pressure
(MPa)/ratio of Finally Time of
o Rate of }
Activation | hydrogen to oil/ risen maintaining
Examples No. . L. temperature
materials liquid hourly . temperatur constant
. rise (°C/h)
space velocity e (°C) temperature
(hh
Example 1 Gasoline 2/300/1 10 220 5
Example 2 | Diesel oil 6/500/3 30 300 12
Comparative | ___ )
Diesel oil 6/500/3 30 300 12
Example 1
Example 3 | Diesel oil 6/800/2 60 320 24
Example 4 | Diesel oil 8/800/2 80 320 18
Example 5 | Diesel oil 8/800/2 50 280 18
Example 6 | Diesel oil 15/1200/5 40 280 24
Example 7 | Diesel oil 15/1200/7 30 300 24
15/25000 (H,
Example 8 / volume flow 60 350 3
rate, h™")
Example 9 | Diesel oil 8/800/2 90 350 15
Example 10 | Diesel oil 8/800/2 90 340 12
Example 11 | Diesel oil 8/800/2 40 280 35
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Exanpl e 10 Di esel
8/ 800/ 2 40 280 35

oil 8/800/2 90 340 12 Exanple 11 Diesel oil
-22 Table 8: Maxi mum tenperature rise of the bed

| ayer during the activation of the sulfiding agent-containi nlg
hydrogenatl sts in the Exanples and Conparative Exanples
Seri al %QTP@ %éwlﬂufﬂaper&f'éq%ﬁe ke W%Yéﬁﬁéflagdh%a?‘i‘@éméfﬁ the

bed Iayer dur i gifidiRg agéﬂm&lmﬂl
EPRES-2 12 Conparative C EPRE

Bing by RIS R BB AY

Exanple 4 EPRES-4 12 Exanpl e 5 GhRpSafivei Exalmpdespl e 6 EPRES-6 9
Exanple 7] EPRES-7 11 Exanple 8 EPRES— 8 11 Ekanple 9 EPRES-9 9
Exampl e 10 EPRES;AGS  Exaimplg, ﬁﬁg Kl TABYIE 07 (CORFEATYI 518 Of g
results of EP and C-E dro abb&]ﬁyeﬁd&lr&%ﬁé a@ivation, °C
fraction [Catalysts I:I"’ ES- 2 CGEPRES- 2 Feedstocks—aftd—products
Hydr ocr acked di%agapleo] | Re | ned BPRE®dcti on | enperature, 1€ 340 340
Reaction |pres /oil ratio 350 35 Liquid
hourly s Er\n \ln pigpf ’2 0 QW ity (POC), gcm 3 229334
0.9420 O. 945830mparat1ve
C-EPRES-2 24

Example 1

Example 3 EPRES-3 12

Example 4 EPRES-4 12

Example 5 EPRES-5 11

Example 6 EPRES-6 9

Example 7 EPRES-7 11

Example 8 EPRES-8 11

Example 9 EPRES-9

Example 10 EPRES-10 8

Example 11 EPRES-11 12

Table 9: Conditions and results of EPRES-2 and C-EPRES-2 for hydrogenating

5 diesel oil fraction

Catalysts EPRES-2 C-EPRES-2
Feedstocks and products Hyd.rocrac-k ed Refined oil
diesel oil
Reaction temperature, °C 340 340
Reaction pressure, MPa 6.0 6.0
Hydrogen/oil ratio 350 350
Liquid hourly spac
! velocity,yh'Ip j 3-0 30
Density (20°C), g-ecm 0.9334 0.9420 0.9458
Final boiling point, °C 355 354 353
Sulfur, pg-g! 10766 1052 3284
Nitrogen, pg-g™ 767 80.5 127.0

-23.




Final boiling point, C 355 354 353 Sulfur, ggg 1 10766 1052 3284
Nitrogen, tgg | 767 80.5 127.0 -23 Exanple 12 The processing
conditions and results of EPRES-1 for hydrorefining gasoline

fraction e sh in Table 10. 5 Table 10: Conditions and results of
EPRES- 1 fi—xﬂrﬁ&—i ning gasoline fraction Catal yst EPRES- 1
Feedst ock and PHoGeES t

g# sdih édﬂcﬁﬁo&%séﬁd E/gsﬁgg P lRf@fh:yHForeﬁﬂ%{}g

tenperature, C 26 React pressure, rogen/o

Li qui d ho@ﬂ%ﬂlﬂmﬁéctl@n(fmetmomn|1ni®bladjﬁ)s| ty (200, gem3 0.7232
0.7183 Sulfur, gg i 105 <0.5 Nitrogen, g-g 1.4 <0.5 Exanple 13 The
processi ng condi tions and results of EPRES-3, EPRES-4 and EPRES-5

for hydsorpfilanegceidisiehs fhd réhitd sOPRES- 18P WatdtefithlzSatdiine fidctjon

Tabl e 11: Conditions and resutts of EPRES-S3 S, CPRES-4 attt —tPReES—o 161
hydror ef i|ni ng di esel 6@talyshcti on Cat al ysts EPRES- 3 HIARES-4 EPRES-5
Feedst ock and S xed Refd zed| Ref
product s |oi A,C\Eg&fst%i( a%%,fb 51 De,gv]? Sﬁilegﬁgaﬁ H& 70 Retened oil
terrperature, RBaetibhaentpdrating, 6’@ pressure, MPa Hydrpgen/ 0idgB00
1000 1200 Trat |lg
eaction pressure, MPa 2.0
Hydrogen/oil ratio 150
Liquid hourly space velocity, h™! 18
Density (20°C), g-cm™ 0.7232 0.7183
Sulfur, pgg™! | 105 <0.5
Nitrogen, pgg” 1.4 <0.5

Example 13
The processing conditions and results of EPRES-3, EPRES-4 and
EPRES-5 for hydrorefining diesel oil fraction are shown in Table 11.
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Li quid hourly space velocity,

3.0 2.5 2.0 h-1 Density (200),

cm3

0.8185 0.7911 0.8516 0.8275 0.9022 0.8674 Distillation 178-365
170-360 181-370 173-365 167-363 148-359
25 9200 12 10530 11 Nitrogen, g
The proceskitly HonGondiipnsapand r &N off ERRESS3 6 FRRESpRaEsd 7TEPRES-5 for

g |

range,

C Sul fur,
1102 37 285 <1 909 12 Exanple 14

g9-9-,

846

I iy HHH‘ [ h in Table 12. Table 12:

gg(r:ho'[ ?LI ;H)Jgg%%%glsu Lgeépﬁm&%esag\émE:DgES% for—hydrogenating
vacuum ggs oiCataly@@ Cat|al ySEPRERRES- 6 FPRERPRES@edst 0cks EQ@)@;S o
roducts [V 1T ned qi I Refined Qi eqctliomt er re,. C 0 390
II%eact i on p%%&( FW—’@ J@Okédl-bﬁ(yrfg%%ﬁ? iliﬁpéﬁfcr_o Ii%ge Eiéétal.li?%‘ii%lefined
hourly space REQ®BKtEy, H 1 1.0 2. 0 oibensliesel@bc) ,oijcm 3 mwido21| oil
0.8970 0./897 ' | Tat[i on range, C 28[1-538 Z7/4-530 274-530 Suffur,
g-g- 1 155&93;{:1%%% s@Miltrogen, g 50 13880 3.2 3340 -25 Exanple 330
The processtHg SO t+brs—and—resthts—of EPRES-8—for—hydrocracki-ng
vacuum gds oiRe%‘etll%nshovm in Tabl egl Sai d vacuurg gasjoil had @ ¢ g
di stil | atli di¥epsitige MPa352-535 C | a sul fur-contlent  of iL_. 95 YW% ab
ni t r ogen-|cohtyelrogen/ciP8Q g/ g. Sai d_wacuum gas dil s firstly
hydro?efi ned wiraﬁoEPRESJ to an exgéﬁt of a nitrobwpcmtent | elssl 200
than 5 (7 gLiﬁﬂﬂ Hmnydrocracked

space veilocity, 3.0 2.5 2.0

Py 0O | 0185 07911 | 0.8516 | 0.8275 | 0.9022 | 0.8674

Distillation | 1 7¢ 365 1170-360] 181-370 |173-365 | 167-363 |148-359
range, °C
Sulfur, pg-g™ 846 25 9200 12 10530 11
Nitrogen, pg-g! | 1102 37 285 <1 909 12

Example 14

The processing conditions and results of EPRES-6 and EPRES-7 for
5 hydrorefining vacuum gas oil are shown in Table 12.

Table 12: Conditions and results of EPRES-6 and EPRES-7 for hydrogenating

vacuum gas oil (VGO)

Catalysts EPRES-6 | EPRES-7
Feedstocks and products VGO Refined oil | Refined oil
Reaction temperature, °C 370 390
Reaction pressure, MPa 15 15
Hydrogen/oil ratio 1500 1500
Liquid hourly space velocity, h™ 1.0 2.0
Density (20°C), grcm™ 0.9021 0.8970 0.8970
Distillation range, °C 281-538 274-530 274-530
Sulfur, pg-g™! 15500 2.0 1.8
Nitrogen, pg-g™” 13880 3.2 3.1
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Table 13: Conditions and results of EPRES-8 for hydrocracking vacuum
gas oil Catalyst EPRES-8 Operating conditions Reaction tenperature,
C 375 Reaction pressure, MPa 15 Hydrogen/oil ratio 3000 Liquid

hourly s e velocity, h-1 1.5 Yields and properties of main
produgtspﬁ%@&@i?—(iéw ation kerosene (177 282C), W % 20.2 Snoke point
of aviation k R 7 (S &
Cet ane val ue glf‘lﬁd gg%?%gcbofﬁlg of tal S 8f;E (ﬁgso%ﬁp\)}\}y%f %;'iq &
BMCl val uevasfuumi gasitil 6were 1311chan i'Eallé THhe Smidcwasuuwm (gmlsdoih bed a
and result :PRES- 9, EP EPRES— for r

di esel oi I&Ff)yélfogn TR %\%ﬁlﬁnﬁylﬁ’e fq SU %C?%@’Dg Zfe ]ch %ﬁ(ﬁnsa

and resgl titfgdnPReRTeht EﬁREﬁzsg E@gEF’Bﬁﬁl 1Y dcftim hydsorgil | Ry A9 firstly
di esel oil fract ion Cat %Rést s EPR EPRES- 10 EPRES-11 Feedstoc

and Coked !redronedngd xstthrEPRIES-Che anyexignRefi mmtroggneno m13 7tgn‘o.lR¢ssothqan 5
di esel oil I I tenperat ure, C 350 34 eact i on
pressure, ng éx‘ﬂbl tg%g }g’(g%%?—é/é}gogen/ oil 800 1000 1200 ratio Liquid
hourly Table 13: Conditions and results of EPRES-8 for hydrocracking vacuum gas oil

Catalyst EPRES-§

Operating conditions

Reaction temperature, °C 375
Reaction pressure, MPa . 15
Hydrogen/oil ratio 3000
Liquid hourly space velocity, h™ 1.5
Yields and properties of main products
Yield of aviation kerosene (177-282°C), wt% 20.2
Smoke point of aviation kerosene, mm 30
Yield of diesel oil (282-370°C), wt% 35.1
Cetane value of diesel oil 61
Yield of tail 0il (>370°C), wt% 31.2
BMCI value of tail oil 6.5

10 Example 16
The processing conditions and results of EPRES-9, EPRES-10 and

EPRES-11 for hydrorefining diesel oil fraction were shown in Table 14.
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Mo, Ni and Co as active netal conponents. 25 6. The conposition
according to claim1, characterized in that the organonitrogen
conmpound contains 2-10 carbon atoms. 7. The conposition according to
claim1l1, characterized in that the ??E%Ponltrogen conmpound is an

am no acid substance. 8. The conposi t¥&#BScording to claim1,
characterized in that the 30 organonitrogen conpound is selected
fromone or nore substances of ethyl ene di am ne, ethanol am ne,

di et hanol ani néd.. tAJebU@MOgémﬂm@n (dﬁaggpaqnnnpbam¥ng,tﬁongﬁgyg%g#?eé a
2-cycl ohe i.an [,i | ne - i.am ne, trie

e oty enD P hflRn el Xaf e or it fe e oS, Eop e 11 5
amoni ufn toarbos ogtoans,ondiieh 18 fh daetinibunetdfa o B-26% %?h '\?@@Pﬁn@f the

acid, amno acetic acid, pitrilotriacetic acid, N, N-diethy ) _
hydr oxyl arﬁﬂﬁgﬂn@ Ry Puidingaagentyi ard (Adamwragnivnsobrandt rveenedn said

X | ani L de.
NN i hy arigaronBO8aD; RBEunaCEs AMecEl from one, or, gpere, mibstgnees of
havi ng sihydracaiyluanminess alcolsal aimsndrssimd aesinabwolds. 9. The

ition acgc ing to claiml, characterjized in that the .
g?gg(r)\glni It(r)oge 'gtﬂﬁo%?f@p%ltéﬁ’fl cﬂfﬁé’ﬁaw&ﬁﬁs@lﬁﬁ@elsim‘@%ﬁ’é@@@ in thet the

cont ai g ngumﬁafr@ﬁage&ﬁdis‘”%%‘%ﬂed 1fon hmecgg@g?@:éémsﬁﬁg% '8 g nental

claim1, characterized in that the organ vent "i'sTselected 1
one or norsdlBupergaieswfidepdinrgabinsuldides, and mixtames tharcbdxy! i c

t . 11. The | tion.accordi to claim 10, ,characterized, in
E oo s B PRERA oS Sttt P HBD, FO s RREAE SN FE % the
subst ancesubfidimaphgbat is §a30l éﬂl@mnk%'ﬂﬁ@%eﬁg%i‘%?' welight X?f”tﬁ@ éﬁéﬁretical
| ube base oi rlﬁ)sti.l | ed and va%u m heavy distillate oil; and the
g

organi ¢ caMbR¥AEIMIEEE MO § i by deegemation ccasalysts anshtthé norganic

f 6160 T engcbs{t' ' tp,claim 10,

ch;nac% fgr isg’gfjé}ﬁrrllsﬁ h%?ﬁ%ﬁlr}}@gr 80ar/gowgﬁ%gﬁg?glﬂg%f:ﬁ%]lgﬁt' by the

catal ytic cradki Wbepc@nmitdmntattfeortl ltfa| cleimacki %a@é&gﬁ?ﬁzgsf}ggg%ﬂ;ﬂle
[ | e or nor

of 2esam CpRARLFodhEPTuBRInE T Thsr AmSuAt of 2.0%-10% by Weight of the

catalyst; the sulfiding agent is in an amount of 55%-120% by weight of the
theoretical sulfur-requiring amount of the hydrogenation catalyst; and the
20 organic solvent is in an amount of 15%-30% by weight of the catalyst.

5. The composition according to claim 1, characterized in that the
hydrogenation catalyst comprises refractory inorganic oxides as the
support, and one or more metals selected from the group consisting of W,
Mo, Ni and Co as active metal components.

25 6. The composition according to claim 1, characterized in that the
organonitrogen compound contains 2-10 carbon atoms.

7. The composition according to claim 1, characterized in that the
organonitrogen compound is an amino acid substance.

8. The composition according to claim 1, characterized in that the

30 organonitrogen compound is selected from one or more substances of
ethylene diamine, ethanolamine, diethanolamine, triethanolamine,
diisopropanolamine, triethylamine, 2-cyclohexanediamine, trimethylene
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cottonseed oil, peanut oil, rape-seed oil, bean oil, walnut oil,
cocoanut oil, olive oil, sunflower seed oil, lard oil, n-butyl

acet at e, propylene egcoI 25 acetate nononet hyl ether, 1, 4-butanedi ol
di acryl at )hexanoat.e hexanethylene d||socyanate

| |
triethyl pﬁh@lggﬁg: 0“%1@{1@55 Cﬁﬁﬁ@ﬁ?‘i ddethstlene itspimipe. pmiﬁyl@r@meat@odecyl
di i sononyl,herepht fal 44e,ml fret h%ﬂqm@ﬂﬁ#ﬁl atgy E)éjdr@réﬁdm t haI 1ethyl

nmet hyl o- hy roXybenzoat e, and bu ydr oxybe

conposi t i cethanokamlinmey almmirmnanl'ﬁc aclhda,r A 120 IazzetiCIettzitlhﬁgtrﬂberlacetlc acid,
hydr ocarb d an| carboxylic esters are nmxed ip a wei

fati o Cﬁ@s& P YOy, amlg?oﬁﬁs@eﬁ%&f @H&ﬁqq{ananﬁydﬁ%@mhﬁﬁne
cat al ysg qgfﬂaﬁﬁhtel on, CRRC Hﬁgag stepsg ﬂflar{dllbnﬁpepo”' ngg, anilide,
or ganoni trogen_ conp ound onto the ]f:l rogenation cata in oxidation’

state, V\heNg‘ﬂfdlhbfdmxgaﬂﬁc’ﬂl&lmﬂmrg retidls and a‘therSsdmImd:e(csD having

0.01% 20% e.c supporting an organic

sol vent ar?g*gl,?\ﬁ ﬁq{h&% f%%g%ﬁa'éfrﬁ%ﬁl%%ﬁﬂcem %_jenat I on cat al yst

cont ai ni ng t h&) oTHanedinpoeiesn CATTRENE itd sladl 1( Jc)harééterﬂ&‘l A OB&E She
according to claim 14, characterized in that the 10 sulfiding agent

i s sel ect UERAORITACH cﬁfﬁnﬁaﬁﬁdstisnga@f argeni esphstances u$mm1ﬂ],tan?]0usly
organi 65 S [ [ and m xtures thereof. 16. The
gani Go SWlddifing! rﬁ?ﬂq‘@%m&ﬁ&&gg -

process accordi ngcto c Pacterized in that the sulfidi ng
agent is in arlGanPhatcarhpd8MadbRcbydingi thiclaiin t hechdiveet@tiredlin that the

or gani o PIEBBITSAAL IS, SaleCierbReiTopno abAtu BybNange of hydeocarbon
catal yst. dlifs aﬂ_@%rgéﬂﬁ,eéa?rb?yﬁigﬁf %ﬁgrg o claim 14, characterized in

that the catal yst~conposi tained in step (2) is heat-treated.
18. The procesd. aEh@mmmgoslaoml acmrtlmgctbaclamnelOzehararctehaeduhethat the

catal Y54 SRMOUMIAD i IR SRR o8 30 et 063305 1 kBl
process agerbiiney kb@o§én’id, idse] sihawhetcesilZRtbd Padddil, Wigilled and vacuum
heavy distillate oil; and the organic carboxylic esters are organic
carboxylic esters containing from 6-60 carbon atoms.
12. The composition according to claim 10, characterized in that the
20 hydrocarbon oils are obtained by the catalytic cracking process or the
thermal cracking process; and the organic carboxylic esters are selected
from one or more substances of sesame oil, safflower seed oil, corn oil,
cottonseed oil, peanut oil, rape-seed oil, bean oil, walnut oil, cocoanut oil,
olive oil, sunflower seed oil, lard oil, n-butyl acetate, propylene glycol
25 acetate monomethyl ether, 1,4-butanediol diacrylate, isopropyl
cyclohexanoate, hexamethylene-diisocyanate, triethyl phosphate, methyl
phenylacetate, isobutyl phenylacetate, diisononyl terephthalate, dimethyl
phthalate, diethyl phthalate, methyl o-hydroxybenzoate, and butyl
p-hydroxybenzoate.
30 13. The composition according to claim 10, characterized in that the
hydrocarbon oils and organic carboxylic esters are mixed in a weight ratio
of 1:15-15:1.

=29 .



heat-treatment |asts 0.2-15h at 100-130C, then 0.2-15h at 130-180C,
and finally 1-8h at 180-300C. 20. The process according to claim 14,
characterized in that the 25 organonitrogen conpound in step (1) is

supported by regnating nethad conprising formnul atln an
a Eeous sol utﬁ(ﬂﬁ KE%W%? of RIPBATIBE aohydragenasian icatalymt reampposition,
q

organoni tr, Ngk i mpregnating the hydrogenation

catgal yst, angf ﬁﬁirgjgﬁgl ng to renbve water, ammonia or organic

sol vent to obt(é) rsm;dpe)rtlylgragecn@anonm?galhmmgumdr(blﬁd) the hytdregélation
organoni tro . or b ect.l y_ i ntroduci

organonl t 1% g@ﬁ'gg rﬂ%aﬁ Oantt ﬁ%ﬂ&@@n%gmnéqggppsqommumlwé In an
pr ocesss acgRGENEL DD PYR20V By WB Gfothe the -30 organic
sol vent and sulfiding agent ih st%}ﬂ Il)aﬂhare sa)gported by (1) firstly

supporth i ng thé iuslﬂpmﬂgl&g@gt Ol:gﬂrt,lCt Iselvm"ttﬁlagnft Ls]}lﬂf(;lhd;r;g rrpgeﬁgnacmtng the
i th er si e sulLfi
}chEa o£ g:nl \%é%ﬁéghvg%wﬁ %ﬁoﬂﬁlﬁ (’fﬂ% OIEPTRaLen %CI)‘%QPHHGT 1} $fep

| mpregnat i mg the catalyst 5 with the organic solvent first, and then
i nt roduci ng t f|d| ng agent. _22. A hydro enating process,
conprising t h § B’f'oce(s,&) afs%@aimg tecl B&mr dencharentarazed yist that the

hydr Sé‘e‘%;?.‘%ﬁa“% Aot 1951k 1cd CHORE thel B aifivafl, 86 ih: plamenyal
t Ke hydr oguhatrj organicadu} fidesyimeganic swlﬁlcbsgandl rhixmses chépedfogenat e

t he hyd b 23. The ocC rdln to claim22,
ch:r a%:/t (ra?::?(rad(i%norhﬁt p’chFéﬁssh?g? Hgtf FlaHBcdds sharggierezes inr dhatt blec

hydrorefi @uhﬁdﬁfg)ﬁgéﬁt is M‘ih%l‘h%h‘tréﬁ‘ 37(5%9?59%3‘5? i ﬁgélﬁﬁig?ﬁ@%ggrencal

process of dr ocar hons. 24. The process acco
charact er |5Eé%ll‘rfr¢qr~lhﬁtlgt ﬂﬁlOlmit p{ athieo ydmg@rmilcéIB)catal)csd)mmmh ¢hle adrganic

S \ 30, 00 h-1, a rate
p][ ef:ﬁ{)irg%)ux%eelﬁ&sggaa& 3@10?@’6&;}6(??{) °3ﬁ)y¥v ]%égfﬁl?eecét Y¥e inlet of
the reactor oﬂ720Dh40§ﬁ)ceef@ea©¢cﬁrcﬁﬁgdtd 'dlaim Hﬂ”ﬁﬁ{aﬁhb‘f&ﬁ;éﬂ m that the
mai nt ai ned fqr 2-36h. 25. The process according to claim 2

char act er €8 Y§TnC({)1]lp@psgth@n &btained in step (2) is heat-treated.
18. The process according to claim 17, characterized in that the

catalyst composition is heat-treated for 0-20h at 100-130°C, then for
20 0.2-15h at 130-180°C, and finally for 0-15h at 180-300°C.

19. The process according to claim 18, characterized in that the
heat-treatment lasts 0.2-15h at 100-130°C, then 0.2-15h at 130-180°C, and
finally 1-8h at 180-300°C.

20. The process according to claim 14, characterized in that the

25 organonitrogen compound in step (1) is supported by an impregnating
method comprising formulating an aqueous solution, ammonia solution or
organic solution with the organonitrogen compound, and impregnating the
hydrogenation catalyst, and then drying to remove water, ammonia or
organic solvent to obtain the hydrogenation catalyst supported with the

30 organonitrogen compound; or by directly introducing the organonitrogen
compound onto the hydrogenation catalyst.

21. The process "according to claim 14, characterized in that the
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nore distillate oils selected fromgasoline, kerosene and diesel oi
are added during the activation, wherein the liquid hourly space
velocity of the distillate oils is 0.2-20 h-1, and the H2/oil vol une

EERER AR R W R IR

co ok PR eiyiR gty e S, HOOSRCen il e

0.1- 30 h- Jorganic sebvestt; (hedispersiggnte sir fidingiagent iintatlye onganit solvent,

f\lyglr crrgarli)(])aﬁ’sd [Eh%ﬁjyﬁhporcﬁ{élﬂé "Gntd"YHE Occartglcyléit;n%r O{B)hyrgﬁlgééjl{)z&{l?gd 'thd catalyst
5 with the organic solvent first, and then introducing the sulfiding agent,

22. A hydrogenating process, comprising the steps of:

(A) feeding the hydrogenation catalyst composition of claim 1 into a
reactor;

(B) activating the hydrogenation catalyst; and

10 (C) contacting a hydrocarbon oil with the hydrogenation catalyst
under suitable conditions to hydrogenate the hydrocarbon oil.

23. The process according to claim 22, characterized in that the
hydrogenating process is selected from the hydrorefining process,
hydrocracking process and hydro-upgrading process of hydrocarbons.

15 24. The process according to claim 22, characterized in that the
activation in step (B) is conducted at a pressure of 1-20 MPa, an H, space
velocity of 100-30,000 h'l, a rate of temperature rise of 5-100°C/h, a final
temperature at the inlet of the reactor of 200-400°C, wherein said final
temperature is maintained for 2-36h.

20 25. The process according to claim 24, characterized in that one or
more distillate oils selected from gasoline, kerosene and diesel oil are
added during the activation, wherein the liquid hourly space velocity of the
distillate oils is 0.2-20 h™!, and the Hy/0il volume ratio is 100:1-2,000:1.

26. The process according to claim 22, characterized in that the

25 hydrogenation in step (C) is carried out at a pressure of 1-20 MPa, a
temperature of 100-450°C, an Hy/0il volume ratio of 50-3,000, and a liquid
hourly space velocity of 0.1-30 h'l.

27. Use of the hydrogenation catalyst in any one of claims 1-13 in
hydrorefining, hydrocracking or hydro-upgrading hydrocarbons.
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