. fge3eB, ?\. 6T, .5. 28 Novenber 2002 *@0002* 1 Process for presulfurizing a
desul furi zggi st 5 used in a hydrodesul furization unit of petrol eum
_refinery am{mﬁ%wgmnmwl zation pronoter Background of tRB&Novengwrt?2®3 Fi el d of
the invention Ni's invention relates to a process for presulfurizing a
desul furizati o C4t al yst used in a hydrodesul furization unit of petrol eum
refinery of high nolecular hydrocarbons, and to presul furization pronoter
used in the process. In particular, this invention relates to a novel

presul furization 15 pronoter used in hydrodesul furization of netal oxide in
desul furization catalyst, which is necessary at the start of operation when
a desul furization catalyst is charged freshly in a fixed bed. ]Description
of related art 20 In petroleumrefinery of high nolecul ar hydrocarbons,
hydr odesul furization is widely used. The usual hydrodesul furization is
effected with a capglcess fof ?@Shﬂ%rIMinQWdésdQﬁ@fzaﬁ@hadatallyGh as cobalt,

ni ckel , nol ybdenum or tungsten supported on carriers of alumna or the

li kes Since hydseadlasalliydrodesulfurizatibhyditafgwritdlennvetfinerycatdal yst are

wel | -known 25 and reported in rralr%y docunents and are not a subject of the
present invention, they willpiesudHorizaboorprioatoteere in details. Their short
explanation is described in "Chemical Dictionary 5" pages 64 to 65,

publ i shed by Kyouritsu-Shupan, October 15, 1981. 28 Novenber 2002 2 In

t he hydrodesul furi zati on, the start_of operation or when a

hydr odesul furi zati on cat al y@acKEIOUNNM MCARYLBEHRIor packed in a fixed bed,

t he hydradesul furization catal yst nust be subjected to "presul furization"
or prel i&ﬁi@ﬁ%%i on treatment before new petrol eumrefinery cycle
5 starts. Th onventi.onal ,presul furization techpigue is,classi.fied into so
cai | Bl *1 ced TR ENERLBRCP G 1 PO SRE hEflefiiRe, Saraliineldly I
"feed sul I i . 3 : = I B i n t ai ned
n o f oed SEVEEMSER IS ARBlrodBHUb iz AR S 0P pRiRARLA FTRRYPE RN Dok
260 to a lﬁﬁiﬂc 0 : ] i [ tacted
with net g‘lﬂ B%)exﬁ% ?LY;)(%%F?% ohe‘%r?gs I %?g%tg%%%&?a%gq%@lé %Sr%&c;ﬁgemrré\;t al

sul fides.pdogetdre "chem cal spiking nethod", artificially prepared sul fur
cont ai ni ng organi ¢ conpound which is rich in sulfur content is added to a
feed stream afd gértidimir, hylsis 0 dheehieon atelagdsattovel yndwole prequipgrizatiore (about
15 180 to about 260 C) to produce hydrogen sulfide with which freshly
charged caomhoter useds i fhydmpddsylfetizationrof nietal foxidé aaddesulfurnzataon on

met hod", sul fur-containing organi c conpounds contained in a feed streamare
hydr ocr actasalyat, whicht isve¢geskaghat theestpetr off operationawhen @desudfanzatiemct with
hydrogen streamto produce 2o hydrogen sulfide, so that undesired
unsaturat@daWHlﬁ)@&&lﬁ@dﬁ%ﬁmypﬂ@dﬁ!&@@beﬁeaction t enperature, however, can

not be el evated rapidly, because rapid elevation of tenperature results in
generation of unsaturated hydrocarbons, which will be a cause of

undesi raEI e degosi tE:' Oﬂ of! cokes. Therefore, reaction tenperature nust be
el evat ed™ “efficiency of the 25 prelimnary sulfurization
'S SEFT ficed, | np]:a?r%ieurﬁh' Sre?ﬁfe?}(?d roefqu'ﬁi%ﬁ ' Officular hydrocarbons,

hydrodesulfurization is widely used. The usual hydrodesulfurization is

effected with a catalyst of oxide or sulfide of metal such as cobalt, nickel,
molybdenum or tungsten supported on carriers of alumina or the like.
Since hydrodesulfurization and hydrodesulfurization catalyst are well-known
25 and reported in many documents and are not a subject of the present
invention, they will be not described here in details. Their short

explanation is described in "Chemical Dictionary 5" pages 64 to 65,
published by Kyouritsu-Shupan, October 15, 1981.
LT
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time. In the "chem cal spiking nethod", the reaction tinme can be reduced
remar kably. However, the "chem cal spiking nethod" requires a | arger 28
Novenber 2002 3 anount of expensive sul fur-containing @Rdewember@d§ound and
hence is not economcal. Inventors found such a fact that an amount of
hydr ogen sul fide can be increased remarkably when a conpound havi ng
mercapto al kylthio group 5 co-exist together with sul fur-containing

d i dy.j . i i [ fid
For poresul 1o e b fecs St FatioRs. A e S oToUpiattn, MORARRD 411 €
present | Baeanfwg%%?@gg&lggﬁnyww ms%{e %ﬁﬂfﬁé@bkﬁabﬁgﬁ il ®YPxecP bed,

i ncorporated In a Ina tenperatdte range where 10 unsat ur at ed

hydrocar hga Ehgﬁﬁki&éﬂﬂfﬁﬁ%%ﬁ cﬁfaly'mmisf Bé sﬁB}éﬁe@t@ ‘Prédulfutizaticiogpced
(about 180 to about 260 C) to pronote hydroctacki ng of sul fur conpounds in

the feed mtligdfary Gulfigizaidm teatmend Weford ey rpgmlean freflaepy aduted is
contacted with netal oxide in the catalyst. 15 Sunmary of the Invention The

present istarnt i Thepconvetesomal ppresulfiinzateni wchpiqueess classifiedientd fori zati on
catalyst to be used in a hydrodesul furization unit of petroleumrefinery of
hi gh nol aalledr"fhodisulfurization mathad "'cind rehehinieal apikang aeethadt he

desul furization catalyst is sulfurized with hydrogen sul fide 2o produced
from sul fur - cbint $heii ndeedbnpulivgizationa medaodtr [ceRIHAMIBE| ZQEEANIC t hat
the presul furization is d.at |ower tenpperature in_the §res nce of at

effect
| east oneCUBRY Cﬁﬁ(ﬁéﬂ%&mal ﬁgtSt‘i?ﬁEh 1 A RUHASTRG %trﬁe%afgvfé dug FCE is
dded 10 0.5 % j i
et Rl o, AL st Pl B
Ryarties VAR S5RER Rface vnhinehl {lifRCr R oS Eib iy MR bons
conpri si lr}%ftﬁlﬁggq)?%é@fﬂe% JEfigapt o al kyl t hi o group. 28 Novenber 2002 4

The pres on process according to the present invention can be

carried out afy rglet *éﬁﬂic'a?“@%ﬂé\l;ggp?%&hklﬂe,s ﬁﬁlqliém% B'Firt);ﬁeds Rethal

limtation in tenperatures. Ho preferable te ure range to

prevent Q%}ﬁﬁﬂﬁhgfbrgﬁnimé otin@dwhYeH 8¢ AichanSsilfws toftenfds aidded teokes is
180 to 5 260 C. The~conpound having at | east one nmercapto al kylthi o group

used in tfeedwtrRs@nandrivenéh iydrocracked anpelativeRalivoer wm?@zraumr(abbhan one
mercapto al kylthio group in which nercapto group and sul fur atom are spaced

by ars al ki8@ne gboup 26dvi°A) tmrgroduce npadrogen2sulbidé, witdnslkichn¥resbly onpound
having a nercapto allcylthio group represented by the general formula:
charged catalyst is sulfurized preliminary.

In the "feed sulfurization method", sulfur-containing organic
compounds contained in a feed stream are hydrocracked at relatively higher
temperature as about 280 °C and react with hydrogen stream to produce

20  hydrogen sulfide, so that undesired unsaturated hydrocarbons are produced.
Reaction temperature, however, can not be elevated rapidly, because rapid
elevation of temperature results in generation of unsaturated hydrocarbons,
which will be a cause of undesirable deposition of cokes. Therefore,
reaction temperature must be elevated gradually so that efficiency of the

25  preliminary sulfurization is sacrificed. In fact, this method requires longer
time.

In the "chemical spiking method", the reaction time can be reduced

remarkably. However, the "chemical spiking method" requires a larger



HS- ChHZm - S (in which "m' is an integer of 2 to 4). Anong these
conpounds, the present invention is advantageously 15 applicable to those
‘having the nercaprtoal kylthio group whose "nm' is 2 or 28 Nexemyr@8020f such
conpound are those represented by the general formula: (R, R2, R3, R4, Rs,
R6) - (S- Cn2m - SH) n 20 in which each of R® R2, R3, R4, RS and R6 is
organi c group and may be bonded each otBer through one or nore than one

e, compdunauits of 8RpflsiVERAAR Tufhinihe oFEaniCorfifouliy ANERedEhof L 7y o

to 28, "ng. oh®nfital Nteger of 2 to 4, and "n" is an integer of 1 to 6. 25
Fol | owi ngs "are exanpl es of the corrpound HSCHZCHZSCHZCHZSH
HSCHZCH2 SCHZ Qi eatéiHonbld Jueht i fAd Shbbiantdunt ot ﬁrsuiiﬁae can be

HO(CHzCH2S) X H ("x" is an integer equal to 3 or higher than 3

HOX( CHZCH(ifsEiPaged remtarkabl g&ﬂfen Ht(ﬁﬁﬁCEB@ﬂdl&iavﬁd@EZn@fc t@ hﬂg_B CH%B()UP
CH3SCHZCHZSH CH3SCHZCHZSCHZCHzZ SH 5 CHz CHz CHZSCHZ CH2 SH CH( CH3) SH
CH3 Cl9Z CHEG-Z&isHA G (Eid?) GithCauHECHonk S Catdaspbinidy CadrBhedoin a feed
CH30COCHZSCHZCHZSH  CH, OCOCHZ SCHZ CHZSCHZCHZSH. CH, OCOCH2 SCHz CH( CH3)  SH

CH30 COCHxB@dnC(whikie isH GoMracotHapdrager Sulfide doB qUesHfTHZ BTE-ZCHeSH
CH30COCHZ CHz SCH2 CHz SCH2 CH2 SH - CH30 COCHZ CHZSCHz CH( CH3) SH

CH30 cocHzetalssHrsd aHh pdrqdeseirozation) 3 C( CHZOCOCHZSCHZCHz SH) 20

HSCHZCOOCHz) 2 G CHZOCOCHZSCHZGH2SH) 2 ( HSCHZ CHZ CHz S
(C(G4zOCOCst)dIz spgesepnsmzem@o@a@mp@e hﬁd@ﬂz%ﬁ Mfﬁz )
HSCHZ CHZCOOCHY) 2, CHZSH) 22

EHSCHZ CHzBE@@BHQ% W Q cﬁu&i@fﬁ@ﬁ%@ﬁ&&z‘é’hﬁ’&e

“ﬁ%éf’%@i@”ﬁé@%@ %&“O@@é%@%%@@%% s ity *°
&(%ﬂfi ( B bR S ol BT e tudpagracking of sulfur
( Pocs b SRS E T bl et sl At ainibunt of hudrogen sulids - o1

produced is contacted with metal oxide in the catalyst.

15 Summary of the Invention
The present invention provides a presulfurization process for a
desulfurization catalyst to be used in a hydrodesulfurization unit of
petroleum refinery of high molecular hydrocarbons, in which fresh metal
oxide in the desulfurization catalyst is sulfurized with hydrogen sulfide
20  produced from sulfur-containing compounds in a feed stream,
characterized in that the presulfurization is effected at lower temperature in
the presence of at least one compound having at least one mercapto
alkylthio group, which is added 10 ppm to 0.5 % by weight with respect to
the total amount of the feed stream.
25 Another subject of the present invention is a presulfurization
promoter for a desulfurization catalyst to be used in hydrodesulfurization in
petroleum refinery of high molecular hydrocarbons, comprising a

compound having mercapto alkylthio group.



(HSCHZCHZSCHZCH2 COOCHz ) ( CHZOH) zCCH2- O CHz C( CHz OH) ( CHZOCOCHZCHZSCHZCHZSH) 2
10 (HSCHz CH2SCH2CH2COOCHz) 2( HOCHz) CcCHz O

CHI C( CHzZOH) ( CHZOCOCHZCH2SCHZCHZSH) Z  ( HSCHz CH2 SCHz CH2 COQBhiyverhkdiz@a) CCHz O
CHzZC( CHZOCOCH2CHZSCHz CH2SH) 3 ( HSCHZCHZSCH2 CH2 COOCH2) 3CCHz- O 15

CH2C( CHZOCOCHZCH2SCHZCHzSH) 3 I n the present invention, a m xture of nore of
t han one conpound having nercapto al kyl4 hi o group can be used. The

presul furization promater is added at a proportion of 10 mto 20,0.5 % by
Weight , pr ef e TaBICS ARG recanscipehEdigdt o thsr Bredray BPARKPIIEE Bim t o
0.1 % by _ wei ght W

gener at 191 ﬂ%é@%&%ﬁiﬁ(&ﬁ%&%@ﬂ {xdifhks 3 Prefls élg ERTFgﬁivlkﬁit?*ﬁﬁﬂ‘é;ﬁdnot
. L .
ipﬁgPn-egﬁfqﬁ@fwj@{%&SL_E%?ﬂg&%ab%Sﬁfr_sf%@&ebﬁéﬁﬁ%ﬁﬂ?é TH Z‘?ﬁigéf%ﬁgg;i )
reht g?/ﬂe‘bt‘%ﬁBh of %Big‘?gtn r gggﬁgarl‘)/ﬁnéj%tﬁ %fn?eaﬁdéﬁ}é’!?%k@% 1%(?“*0 )

preferab et ween en nperature 1s not gher than
180 G idghakes too long time in sulfurization, while a tenperature higher
than 260 Cis not desirable due to formation of unsaturated hydrocarbons

whi ch cause uTHesédrapbend digedng at8adiovesripesrcaptialkylildo droup ased in
illustrative view of presulfurization unit used in anpl es. 5 Now,

exanpl es thie phesemt errentiony éntanyn conipoursd desting bene bott mbree theseone
invention is not limted to following illustrative exanples. An

exper i menmgicaptosalkiylthie grioup imiwhichomercaptei group waxl sulur tasosvaréat e how
the prelimmnary sul furization pronoter according to the present invention
pronot e g@%?ﬁdtbbﬁnoﬂkﬁmg@upsbﬂﬂ%cmmg&'éﬂgﬁr ofohtaihingnely anyfur at
a concentration Qf 1.6 % by wei ght obtained directly fromdistillation

col uh. Wlppggal haing.3 i1BECEP lt@&grwmgeP@SPﬂ@%stm EPRSABht i on
was added_.to the gas oil in a feed tank 1. Then, the gas oil was fed

conti nuouf YR 2" eact or 2. Hydrogen gas is fed into the gas oil to be fed
into the reactor 15 2 froma hydg_ggeg. P@,:- omb. In the reactor 2, 30 g of
commercially avail abl e desul furi iom eémt 8l yst (cobal t-nol ybdenum

cat al yst) @ﬁ}/ﬁ{&ﬁl 'Qﬁdis ﬁ%trlﬁ{fg&ggf tge@ul furization catalyst was charged in

the reacto e reac eated at 230 C and the gas oil was fed at

L e o S gyt e complhggemoien ikt e fagatyner 1|
sepafat or afplacbléas those having the mercaprtoalkylthio group whose "m" is 2 or
3.
Examples of such compound are those represented by the general
formula:
R, R, Ry, R, Ry, Ry) - (S-C . H,, - SH) n
20 in which each of R, R,, R;, R,, R, and R, is organic group and may be
bonded each other through one or more than one chemical bonds, and at least
one of R, R,, R;, R,, Ry and R, must exist in the compound, the total carbon
number of R, R,, R;, R,, Ry and R; being 2 to 28, "m" is an integer of 2 to 4,
and "n" is an integer of 1 to 6.
25 Followings are examples of the compound:
HSCH,CH,SCH,CH,SH,
HSCH,CH,SCH,CH,SCH,CH,SH,
HOCH,CH,SCH,CH,SH



phase separated was passed through aqueous sol ution of sodi um hydroxide to
absorb hydrogen sulfide. After 6 hours fromthe start of operation, the
.agueous solution of sodi um hydroxi de was neutrali zati or28Noverabee d0G20
determ ne hydrogen sul fide absorbed. 25 For conparison, the sane procedure
was repeated but the presulfurization pronoter according to the present

i nvention was not added. 28 Novenber 2002 8 CH30COCHZSCHZCHZSH (products

of Ni ppon Sh i Lid. ) I i i r@qnoter at a
proportion o?k??g%@g{pzrﬁ){ (t)—pt éeif‘ggssﬁg?tﬁeggfg%%ﬁﬁg %Q@érﬁﬁgﬁn%i stillation
colum. 5 Wh @fw{f | BBt (0" QY SR la&g,p‘ﬂ' ; nt
i nvention vvagm%gﬁédded, ?a)ﬁl)’égn%urg?ﬁoﬁ hydrtg%%n ul SP%OEFIJ ucégal\?va only
128 ny after GHIROHSC®RSHRt i on, while the presul furization pronoter
according to the present invention was added, the anmount of hydrogen

sul fi de proddcHSUHRCHhS(HALHd, S 288 ng under the same condition. Relative
increment is 10 125 % (=100 x (288-128) /128). A m xture of CH30COCH2
CHZSd—IZCHZSHGiH@C&ECaM 2 CHz SCHzCH2SH (products of Ni ppon
Shokubai Co., Ltd.i_héweicglgt ratio = 90:10) was used as additive and was
added at a prQHeﬁ@ )8b6b ppmto the gas oil. Under the sane condition

as Exanpl e 1, fide was produced after 6 hours
operation (rgébzévg&#ﬁm&gﬁ@ﬁd)éﬁ 20 The sane procedure as Exanple 1
was repeated rawhyhritol tetrakis-nmercapto propionate (product of
El f Atochem éﬁﬁﬁseﬁgmdﬁd at a proportion of 1,000 ppmto the gas oil. 25
Under the sa iy tA anple 1, 207 ng of hydrogen sulfide was
pr oduced aft?é%g%@gggﬁ%ﬁon (relative increnment of 62 9. 28
Novejger 2008 6@)?%9?{@@ e as Exanple 1 was repeated but nethyl-3
product

mer capt o propi ohate u | f Atochem S. A) was added at a proportion

of 1,000 ppmcyg GC@GPESGHZCI?%%%%@ sane condition as Exanple 1, 170

ng of hydrogen 3ulfide’was pro r 6 hours operation {relative
i ncrenent of GH,OCO SE: H(CH9RHe as Exanple 1 was repeated but

di met hyl disulfide 10 (product of "EIf Atochem S. A.) was added at a
proportion ofCH,0QD@HYSCH,C{E€HsSHi | .
CH,;,O0COCH,SCH,CH,SH

15 CH,0COCH,CH,SCH,CH,SH
CH,O0COCH,CH,SCH,CH,SCH,CH,SH
CH,0COCH,CH,SCH,CH(CH,)SH
CH,OCOCH,CH,SCH,CH,CH,SH
(HSCH,COOCH,), C(CH,0COCH,SCH,CH,SH)

20 (HSCH,COOCH,), C(CH,0COCH,SCH,CH,SH),
(HSCH,COOCH,) C(CH,0COCH,SCH,CH,SH),
C(CH,0COCH,SCH,CH,SH),

(HSCH,CH,COOCH,), C(CH,0COCH,CH,SCH,CH,SH)
(HSCH,CH,COOCH,), C(CH,0COCH,CH,SCH,CH,SH),

25 (HSCH,CH,COOCH,)C(CH,0COCH,CH,SCH,CH,SH),
C(CH,0COCH,CH,SCH,CH,SH),
(HOCH,),C(CH,0COCH,CH,SCH,CH,SH)
(HOCH,),C(CH,OCOCH,CH,SCH,CH,SH),



Under the sane condition as Exanple |, 185 ng of hydrogen sulfide was
produced afteér 6 hours operation (relative increnment of 45 % . 15

Cot~l parative Examml ~ 4 The sane procedure as Exanpl e 28Nagembep2died but

di met hyl sulfide (product of EIf Atochem S. A') was added at a proportion of
|, 000 ppmto the gas oil. Under the sanme condition as Exanple 1, 157 ng of
hydr ogen sul fide 20 was produced after66 hours operation (relative

) er capt o_e(AOSHGGHOTREHFHAIAHSAP) © 2 aded ot gdng:)ort  on
f 1,000 2 b b Ng 1, 123
?Tg of hydr(5)ggggséuﬁquggc\%ﬁscg%d%g%gg@tg?og Eoﬁgﬁggg}r}gﬁ%ﬁ%r@ugstant i al

di fference SH! QL B\ 2002 10 The
results ar emgﬁlmmr %ﬁg@%? g(lm%gpem?%glcgqﬁ%}{ﬁ%%i £ vezlilémfr oduced

(mg) rel ati ve C&pOCH. OIS 1. $SN)288225Exanpl e 2B *
*325254Conpar at is\% 1 woccggggég%cdo?? 2Conpar at i ve

2 CH3GCOCHZ CHIHIDTRL 3, E0H@-@H, €¢C BoBIHSCH 06 DG HGHR S GH 2, SH)
4CH3SCH3157123Conpar ati ve 5HOCHzCHZSH12396 A* : CH30COCHzSCH2CH2SH B**: a
mixture of CHBISGCHCH,KEEHRHRCDOCH,)(EELOB,C QSO CH2 SCH2CHZSH ( 90: 1 0)

20 The results reveal that an anmpunt of hydrogen sulfide in

presul furization pEbhe(CIEAMLdCGHOCEN . CHadCkbOIH.Sen a smal | nmount of
b esent 1 nvelHR G SEE A TR I e 2 11 G o
CH,C(CH,OH)(CH,0COCH,CH,SCH,CH,SH),
10 (HSCH,CH,SCH,CH,COOCH,),(HOCH,)CCH,-O-
CH,C(CH,OH)(CH,0COCH,CH,SCH,CH,SH),
(HSCH,CH,SCH,CH,COOCH,),(CH,OH)CCH,-O-
CH,C(CH,0COCH,CH,SCH,CH,SH),
(HSCH,CH,SCH,CH,COOCH,),CCH,-O-
15 CH,C(CH,0COCH,CH,SCH,CH,SH),
In the present invention, a mixture of more of than one compound
having mercapto alkylthio group can be used.
The presulfurization promoter is added at a proportion of 10 ppm to
0.5 % by weight, preferably 50 ppm to 0.5 % by weight, more preferably 100
20 ppm to 0.1 % by weight with respect to the total amount of the feed to
promote generation of hydrogen sulfide. Advantages of the present
invention can not be expected at a proportion of lower than 10 ppm, while no
advantage and economical merit are obtained above 0.5 % by weight.
Temperature range in which the presulfurization promoter is used is
25 between 180 °C and 260 °C, preferably between 200 °C and 245 °C. When
the temperature is not higher than 180 °C, it takes too long time in
sulfurization, while a temperature higher than 260 °C is not desirable due to

formation of unsaturated hydrocarbons which cause undesirable cokes.



1. Process for presulfurizing a desulfurization catalyst to be used in a
hydr odesul furi zation unit of petroleumrefinery of high nolecul ar
_hydrocarbons, in which fresh netal oxide in said desul R8iNozatbeoP00Rat al yst
is sulfurized with hydrogen sul fide produced from sul fur-containing
compounds in a feed stream characterized in that said presulfurization is
effected at | ower tenperature in the pregbnce of at |east one conpound
havi ng at | east one nercaptg,_ gl ¥l dg-“ 0! OP B d BRA S HEH ed by the general
formula: (R, R, R3, ~~ RS ROy = CITHS T, 1 n which each of R-,
R2, R3, R4, : B i ks : ough one
or nore thanaglr%qgﬁe%% %%s&%gggsﬁe% tegpgggl? af)iggq?ﬁt EMLESER%‘[S IE% Rs and
R6 nmust exist in the conpound, the total carbon nunmber of R, R2, R3, R~
RS and R6 being 2 to 28, "nf is an integer of 2 to 4, and "n" is an integer
cs@ption offpiee Peefeprddembbdipeats one mercapto al kylthio group is
added 10 ppmto 0.5% by weight with respect to the total anount of said fee
stream 2. PrNewl,fexamplésoof pthenptesent dnventienuwillr be adésonibedt buy thet o be
used in a hydrodesul furization unit of petroleumrefinery of high nolecul ar
hydr ocarpresent inventionts ot dimited 4 followéng ﬂllsﬁrati\cmexmileszati on cat al yst
is sulfurized with hydrogen sul fide produced from sul fur-containing
conpounds in Anf @&gersme@gai] prasulfagizatiopetinitnshown dnikigprlormrseusednier i ses
an organi c conmpound having at le a

one t | kyl t.hi
r epr esen€¥ug(e haw ten mwmﬁgttw'(laﬂonepnmpér%l&tgr %ccgg:{,m[gzg?g{h%?&_eSWZm SH)
28 No 2002 12 i whij.ch h pf R-, , R4, d RG. i
o gant ¢ BYGEHom, Prodals metation of iidtoare tidhaien Bas: il pARtBRIDE
henj | d d at | t f R2, R4 d,- R6 ist i
he e Rt at, 2" eafticenfidfibnn 08 Ji ¥ B weleht"abeiined” B Hofi oy, 5"

to 28, " 'stflﬁati%ﬂé&hiﬁﬁﬁr of 2to 4, and "n" is an integer of 1 to 6. 3. Use
of presulturization pronoter conprising an organi c conpound having at | east

R, R R, e DMl Rin RRAE Mg 16 fEpIeRnd YR Wko oL

R6 is or gadéd t@ 'i:l‘i@:lgas?l Bl inSa PQsiamkeRCh Thche tth?3 QEQRgﬂhvlgﬁﬁ fe@cofin@obRn one

P

R
9

chem cal bonds, and at | east one of RlL, R2 ) , RS and R6 nust éxist in
t he corrpmlacteacttmzotHb/dc@%émgamimf&timb the gaBail BbeRéd iR drdrddetdei ng 2
to 28, "nf' is an integer of 2 to 4, and "n" is an integer of 1 to 6. i n

presifl f ui fram om lyfdregdnsgas tbambi i dn thet akactort2y BO gsefl ¢ommercially

hydrodesul furization unit of petroleumrefinery of high nolecular
hydr ocar Buaidablerdesulfumizatiosrcatalyat (@hahemq&ybéﬁnwmma%wt)i was cbargesk al yst

is sulfurized t h_ hydrogen. sul fi de produced fyom sul fuy-containin
conpounds i n é\yﬁeée@e%h desw unAaGQ;AmtaJm&ngpfwgeﬁl; 1rA(tEa: reagtorad, ﬂlm A
EFI 2\ 5} J

zupk a\ V\fmégj%c‘%?% heaiga) 20 ch éajiélgf(fiﬂsc‘%i]l JEIT %(% af @aqag%péa&lal%\’ca ca] cal
aca) cal 41 BE'c o BAFRRFE afic SRR Cave f oo Rtk el oo cof e
}arfenv]] | cafto COPAAPAFL 1 AReasd rouetd Barligpid pERRRISLA i) 62 ca) ca
Saroros AR 67 IR A 058 aqusphS soldon of s vdroxide o oy cay

al cal cal apiid] hglicaienledige] calal 6ahoal  Hdril 0l splrf A 3PeAIdAr,. et |
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gas oil obtained directly from distillation column.
5 When the presulfurization promoter according to the present invention
was not added, an amount of hydrogen sulfide produced was only 128 mg
after 6 hours operation, while the presulfurization promoter according to
the present invention was added, the amount of hydrogen sulfide produced
was increased to 288 mg under the same condition. Relative increment is
10 125 % (=100 x (288-128) /128).

Example 2

A mixture of
CH,0COCH, CH,SCH,CH,SH and
15 CH,0COCH, CH,SCH,CH,SCH,CH,SH
(products of Nippon Shokubai Co., Ltd.) (weight ratio = 90:10) was used as
additive and was added at a proportion of 1,000 ppm to the gas oil.
Under the same condition as Example 1, 325 mg of hydrogen sulfide

was produced after 6 hours operation (relative increment of 154 %).

20
Comparative Example 1
The same procedure as Example 1 was repeated but pentaerythritol
tetrakis-mercapto propionate (product of Elf Atochem S.A.) was added at a
proportion of 1,000 ppm to the gas oil.
25 Under the same condition as Example 1, 207 mg of hydrogen sulfide

was produced after 6 hours operation (relative increment of 62 %).
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proportion of 1,000 ppm to the gas oil.

5 Under the same condition as Example 1, 170 mg of hydrogen sulfide

was produced after 6 hours operation (relative increment of 33 %).

Comparative Example 3
The same procedure as Example 1 was repeated but dimethyl disulfide
10  (product of Elf Atochem S.A.) was added at a proportion of 1,000 ppm to the
gas oil.
Under the same condition as Example 1, 185 mg of hydrogen sulfide

was produced after 6 hours operation (relative increment of 45 %).

15 Comparative Example 4
The same procedure as Example 1 was repeated but dimethyl sulfide
(product of Elf Atochem S.A.) was added at a proportion of 1,000 ppm to the
gas oil.
Under the same condition as Example 1, 157 mg of hydrogen sulfide

20  was produced after 6 hours operation (relative increment of 23 %).

Comparative Example 5
The same procedure as Example 1 was repeated but 2-mercapto
ethanol (product of Elf Atochem S.A.) was added at a proportion of 1,000
25 ppm to the gas oil.
Under the same condition as Example 1, 123 mg of hydrogen sulfide
was produced after 6 hours operation. No substantial difference was

observed after 6 hours operation.
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Table 1
5 Additive HS produced relative

(mg) %o
control none 128 100
Example 1 A* 288 225
10 Example 2 B** 325 254
Comparative 1 | C(CH,OCOCH,CH,SH), 207 162
Comparative 2 CH,0COCH,CH,SH 170 133
Comparative 3 CH,SSCH, 185 145
Comparative 4 CH,SCH, 157 123
15 Comparative 5 HOCH,CH,SH 123 96

A*. CH,0COCH,SCH,CH,SH
B**: a mixture of CH,OCOCH,CH,SCH,CH,SH and
CH,0COCH,CH,SCH,CH,SCH,CH,SH (90:10)
20
The results reveal that an amount of hydrogen sulfide in
presulfurization process can be increased remarkably when a small mount
of presulfurization promoter having mercaptothio group according to the

present invention is incorporated.
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Claims

1. Process for presulfurizing a desulfurization catalyst to be
used in a hydrodesulfurization unit of petroleum refinery of high
molecular hydrocarbons, in which fresh metal oxide in said
desulfurization catalyst is sulfurized with hydrogen sulfide produced from
sulfur-containing compounds in a feed stream, characterized in that

said presulfurization is effected at lower temperature in the
presence of at least one compound having at least one mercapto alkylthio
group represented by the general formula:

(R1, Ry, R3, Ry, Rs Rg) — (S- CyHon-SH)
in which each of Ry, R,, R3, R4, R5 and Rg is organic group and is bonded
each other through one or more than one chemical bonds, and at least one
of Ry, Ry, R3, Ry, Rs and Rg must exist in the compound, the total carbon
number of Ry, Ry, R3, R4, Rs and Rg being 2 to 28, “m” is an integer of 2
to 4, and “n” is an integer of 1 to 6.

said compound having at least one mercapto alkylthio group is
added 10 ppm to 0.5% by weight with respect to the total amount of said
fee stream.

2. Presulfurization promoter for a desulfurization catalyst to be
used in a hydrodesulfurization unit of petroleum refinery of high
molecular hydrocarbons, in which fresh metal oxide in said
desulfurization catalyst is sulfurized with hydrogen sulfide produced from
sulfur-containing compounds in a feed stream, characterized in that

said promoter comprises an organic compound having at least one
mercapto alkylthio group represented by the general formula:

(Ri, Ry, R3 Ry, Rs Rg) — (S- CnHpn-SH)
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in which each of Ry, Ry, R3, R4, Rs and Rg is organic group and is bonded
each other through one or more than one chemical bonds, and at least one
of Ry, Ry, R3, Ry, Rs and Rg must exist in the compound, the total carbon
number of Ry, Ry, Rj, R4, Rs and R¢ being 2 to 28, “m” is an integer of 2
to 4, and “n” is an integer of 1 to 6.

in presulfurization of a desulfurization catalyst to be used in a
hydrodesulfurization unit of petroleum refinery of high molecular
hydrocarbons, in which fresh metal oxide in said desulfurization catalyst
is sulfurized with hydrogen sulfide produced from sulfur-containing

compounds in a feed stream.



