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cat al yst s . ¥eRdésrmadp of qatalysis Huilk vneiomya carrier meateriah sughas aliming, jon which theye brelderbeited fong m
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Tech- 8l a't%t"n@@ﬁm whi ch al so descri bes sever al technl ques for
preparing P‘P’fﬁ' ,g?t'g‘“mﬁ?é'?é’et@[?l?ﬂ‘i' H%'!?sl‘,‘ii‘r?ﬂ "‘"Ief‘ 3‘8??"7‘1 ically petive;

cat al yst |'H°t%l lej? 2T°°"‘
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activity dnyamrmth@(vhwdméese aittepRése tonlak) fs @B A Edasideray Hyroeaigpni), dpdicisdmeiza- do
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publ i cat i odul, isuch\ab alohing siliea, $licaplusina, optrystaling alusingsiliogie sl depgsittdthgi@onidde 85 Gore

Thi s publ i etsls orcomipmndsiobmetals,isuchms oxides b metalo beingselecied fromdeacirauns i Vs Vib, IR,
treating cenddilosthe Peredis SystenwiTyricaleutmpling of theseimstalsatpdion.sobnitarickel\tungstem molybder x ed’
with organic solvents. The use of organjc solvents in a presul phiding - -
process is attended with several 45 di sadvantages, naking the process
unattractive for industrial application. EP-A0 289211 and EP- A0 300 629 are
related art for the designated contracting states: Germany, Geat Britain,
France, and the Netherlands underArticle 54(3) EPC. In each of these
appl i cations presul phiding takes place by inpregnating the supported



whi ch are known in1the'pri or _airt as suited for use In sulphided formlIn the
catal ytic hydrotreatnent of.hydro-- carbon-containing feeds, for instance In
hydr odesul phuri zation, hydrodenit rERyE3sa8sidB, hydrodenetail i zati on,

hydroreform ng (which process, in the present context, is also considered a -

* hydr otr eatygREheomiukhy¥ihaiiint) 80P pédrfaitadiam, and pidium Byl S dorblkhtogs thédoeal PReerrige i@ gii-on,
and Ny dr 0qR &) mobadnui tungStsr; RicikeR babaly, platinufm@AIBHIANTEAD teibmations MNEre6fEThe Mdtakton-
rial, suchenaérul cdidlystsigensrakyiic@1-309% by weightlbaldiilated on Bhé weight ot thd tlalvatalyst.

- al umi nosi | gdaltien, theichiblyepaysstil @etaindMermpanasts,@uchrs posphetia) iwiogen, baiopozsoliies of
met al s,s Suadcias - ndudigpillatetiglayset al s bei ng sel ected fromthe groups Ib, Vb,
VI b, VI | B, Thasteapd/ifitie cathlysthie détendepthindhePpasessiin willchyiiey ale ussdaMepst tenueyfly yded gt ex-
met al s ar erudedmarticieo(oylindricalfiotylobds) ardaleg Huidizablepeytigesde- 2 EP 0 352 851 B1
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and cl a ol ays The shape of the catalysts is

dependé t 'ts ~they are used. Mst frequently used are
ex- . trude §&°§ ﬁ%ﬁﬁﬁ&% [ nc?rl cal pol yl obes) and al so fluidizable _
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wat er - spl @L@mggd,wammaﬁltﬂa}eef addse may with advant age be made of those 10
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2, 5- di mer ongial isnd andzach alkel! metalions incatalysts haye g peggtivest R‘T

t hi our ea, REeferRd ﬂ?ﬂf?’r\’ﬁ?e%%ﬂﬁ%@myd?’ﬁé@ﬁ '““%iﬂ“bﬂlﬁ')!? ‘"25' ?" teﬁ?f a'“'aﬂl'“m c
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catal yt ' c ﬁPJst&alys'ﬁ ﬁheg?éee of¥uphiBihg &6lin tad raitye 0,5 X QeicHARBIro fo 1EEOsMENE,

are amoni dggic e mcha;a .me&y for fhie skillell fian to dateiGhninediie dnoit lsf/dulpBurcamiiount ts be dssd
~The net hylmgfegh@ampmd,ﬁghﬁ,oamst suited al kyl group. Use may be nade of

convent i onal ArtsfWiexggaicisalphunedinipoahd histreert incriroctedringo thi eatdlysb dife resultingpyterial need d
catalysid 36b dried to Renfoleexess @aters Tortekind useouay banadersficonyeaticoal gayipresnt; sHcp A qvens and

. conpound, beftdriermst ance i nmersion, inpregnation by spraying, inpregnati on by
vacuum and s dlakti thegesullingpresulnt Wcaalyqtmosw Pqee&\tahe Rordars bff"aﬁ‘ éaﬁ'!fs g _
M nut es t ofore Bushctivatinarsscarried oyfdy aassing hydoge ‘f?ﬂ‘lbﬁ" ‘éﬂi‘?ar ﬂ' i

at room t etpieg feeq oyert PF‘@W&‘P ta'ﬁﬂéf?&‘”’a'f‘ é“ bﬁ; 5?0 '"TR ace
at hi ghér 1 ©BgesE}09G pAQ°C g’ fal eq,gac% th s
dependent W*ﬁ%*’”ﬂﬁ%&é“ﬂ?d %‘h‘?' fie% Py ed'8§|s?pa he r eé

t al yst n- in
g f‘of‘cﬁfone Stab?e LUsQJ\h ﬁ’-L ?ﬁﬁ Juh&;lf'fﬁoﬂ&glﬁ&ab&ﬁﬂﬁ &:'0% Qﬁg

Foon

08 oe

skill eq u.za‘eon %ﬁ& E%& T ngcmra eduipiafttd eed ad bl

presul pﬂ' dkﬁi \ﬁhlc & tekctibnd Greda@ied bt varf Wi tHe prédabdRbd shdhade baértdescribed in

i ncor por at g u'n%S’ero St S84 18 ivstdnce WM. Wikkbei bit, PRgesdimbsdt yriposh@ech catalyst performance
testing, March 28/29, 1988, pp. 29-42; published by Unilever Research Laboratories, Viaardingen, The Neth-

erlands.

55  Very generally, the following reactlon oonditlons apply here: temperatures in the range of 200°C to 550°C, LHSV
values in the range of 0,1 to 10 hours-1, hydrogen partial pressures in the range of 10 to 300 bars, and hydro-
genfhydrocarbon ratios in the.range of 50 to 5000 Nm3/m?2,

The invention will be further described in the following examples.
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40 be dried to renove excess'wate.r. To 'thi's end use may be nade of
~conventional equipnent, such as ovens and belt driers. Next, the resulting
presul phi ded catal yst shoul d be acER@3%2831Bh order to bring the catal yst

into the sul phided form Such activation is carried out by passing hydrogen -

‘gas, ~i-n cqub,h@ilon or not wwth a hydrocarbon-con- taining feed, over the -
_ pre§u1 phi cafalyst at a tenperature in the range of [err] to [err]

pr ef er abl )Prdasnlpbih@ 45 range.of [err] to [err] and a hydrogen pressure in
the range of 1 to 300 bars, preferably 5 to 100 bars. This process step nay
be car rsi edn aretating impregnatex 1 kg df treshicatalyst KIF+165@@nakza CieenticaR(datalyst caifipobifionS 15,4% byi - €.
i n the reaxsightof MpOwh2% by wéight of £0Q. ajuptinariPV (H,)eD, 463w} was Intpragadted af Romttdmpsrature
prepar ed ivthgaquedys solytign preparaddy diseglving 0,88 meled of tiaroménjuriy salt of @t direantapiof1,3,4-thia-
hydr ocar bHe®REuhen agoyntef water apfieobiging fingl vglyme pf4G M, use belng maderf the ewrs ealunser e

hy dr odes ul3gHifonieehnigue. Next, the raauitinametoral wag drigshin amouen foritirhours 80 0¢°8| Thie suiphiucgen-
hydror & o i 66?%:’5 TI;H 3]33_ i Rhidled ang the sulphur pantentAf fng catalyshin f“Pﬁ@PWeéé@§§a'W'at°d

equi prrent he condi tions-under which the reactions are
carried oyl \é&rynx\f‘t!;}) t he Erocess used and have been described In detail in

~the prior ance M De Wnd et al., Proceedi ngs of synposi-um

on cat fig y% nngrtI:feq'E @ata‘ Qﬁéehn a%%c%?tuﬁ?ﬁ tﬁ(ftube%ﬁfﬁ bl I ?hed by

Uni | ever R Rt e Ry Bos Epn G5 i Sjr‘%tho ocaiakal

general | Y ped W& },, A0 sh W aS folidad. condi t1 ons app ere ures

the range rét te@bdcor Wb rlusiist lvith-Aitrdger Blrétfove bif Nkﬂ%yﬂr@%aemas(}aése& fn Q%}rth% 1,

hydrogen patldt 8l a prdsOiré 6166 Rg/dn'? ahd &2 a Fatd & 85 Mour,ltle BéMigSincr 3% Fdon tem-

gen/ hyer ogpeefamo 158G 192 pbrivd bMEhoUOSHEeqéntR @ li§He g2l @.Gb)? kHelrelevaf dhtl 6@ WhicHASprid | |

be \Lur t hevideein Tatildz dhas ainiblae inftied Hydrdgen Gasstaam biFrate 3f 200 miffduPand W tSfpbratite was

Exanpl e 1 ineregwnthllyinaistid ta366°C ovérra paricdef t2 hong. | Npregnator 1 kg of fresh

catal yst KPe cegifstihus petivatad wiis nepd @lilwrsameiieactor toahyeioyeatingavapomighs ol (MGQ) Shetievapt

wei ght of dnte@Bwhich i9 pepyided\insTabjis 2. Afirst @edBnent vardarriad oubet o tempefat@e FBEFPL/ afjydnagen

i mpr egffat @Hﬂeltpfef*%'{frﬁfﬁ‘bbﬂfeﬂ Bydtpgen topltrpfionf308 Himdee gndas|LHBY ofi2.63 heyt: Sebsérpently,

di ssol vi n%"ea'ﬂﬂ‘tmﬂ‘@@%?"‘ﬁl"&mﬁYrﬂf 1,93 howrs1, given athepwiss idpnticeleondisions. Theslata pbtained

di azol e i 18 e togisterming the rejafive yalume actiulty (RVA) gfithg qatalystifor desulphusizatien thercatalye apr|

use being 'B%m$’ 183 fitpdescijbad inFarple ¢ belaw hsiqo ysed pstapderd: TRevalue fauptorthaRWA; | ng

mat erlgl Ve 8!" 8 1n an oven for 15 hours at [err] The sul phur con- 10

tent o ﬁ Al yst thus presul phided and the sul phur content of the:

catal yst i sul phi ded stdte calculated therefromare given in Table 1.

Activation apd Ryt G&‘s@ﬁm%x&-ﬁ%? werd te Qgtec; Jtﬁ%éd&slulg diff loXu%Lc* Xu\jgﬁs?nﬁm
fr Tabfd

i.nt roduce@sh%gs &dfaﬁﬁﬁﬁn% sdithP &hyla ﬁls(ﬁ Lebdmid
and ing ongitudinal direction it contained a t errmcoup e Wt h

di.aneter ekanfpld®BN The length of the catal yst bed was 45 cm Actlvatlon was
as follows. First the reactor was flushed with nitrogen to renove air.
Next, hydr ogehe p@asiukes despibds RExapaT déry rapudtdd, bleept thal mésyiphidind wad chFiGtGitllishgOf
60 kg/cmzmadmolasofa#dnhieadufucﬁ:ﬁllfﬂemusa‘r&mvehemaméature bei ng i ncreased from
roowrtem 20 perature to [err] in a period of 1 hour. Subsequently, a

l'i ght gasE@!_"L_e(iGO) the relevant data on which is pro- vided in Table 2,
was admi xed in the hy rogen gas streamat a rate of 200 m /hour and the

t enper at ur e_\8 8ropsiuieg fl inJExpraple; bere Fpeatedy pxcenf that presplahidipgwagfcanisd qubyping
The cat al y&{ mP'ﬁ?J%”HI?EW‘H’P of frergpvidithipcprhemic saidh Thessrlteas giyeniy teblatlr eat i ng
a vaculfm gas (V&) , the relevant data on which is provided in Table 2.
A first t%@&-‘%—%&nt was carried out at a terrperature of [err] a hydrogen 25
partial pre sce% reég %r§ S | E(t)e t@n%fpresol hlgirg)osterrl({oup sin
RSV of 2,8 e e el oo gifbn 1 T3 eat ey
LHSV of, 1, oursferr o] ven 0 ervm%e |den i'cal conditions. The data

obt ai ned ¥asn gorgpgmgtgtee; gie the relative volume activity (RVA) of the
catal yst mr"%—mn—r-r‘[a% the catal yst ac- cording to EP-A 0 153 233
described i mreyRKmies®Gatipdt Wi frLIPIded B8Rk dhaqiso@ ¥RtidA of didMinovidin é@pHide 4B dest
the RVA i sedjh EP-A 01163 338D, @9, 1..12 Bbubixia2m|. 20. After the second drying step in a nitrogen atmosphere
55  the sulphur content of the presulphided comparative catalyst was 7,4% by weight. From it is calculated for the
catalyst in the sulphided state a sulphur content of 8,0% by weight, which within the measuring error corre-

sponds to the amount of 8,6g_of sulphur per 100 g of catalyst mentioned in the publication.
The presuiphided catalyst was then activated and used to hydrotreat VGO in the manner described in Example
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The procedures described in Exanple 1 were repeated, except that

presul phiding was carried out using 0,64 noles of dl ammoni um salt of

et hyl ene. bi s(dithiocarbam c acid). EAhes2a8ssBits are given in Table 1. 35
Exanpl e 3 The procedures described in Exanple 1 were repeated, except that

‘presul phi di, fgb a6ty 6r¥is daBilstQias abitrbiirathd F0b. SRIBEe f 3. 4-dithia adl pic acid.
Theesul t s PHeRedityBRdinTatie B lcRBarky- snévpthﬁnﬁém{a@séwmew&é presufbritaso ﬁfﬁé&&b&% in

Exanpl e 1 coRiing td @@ madnash disphg & Bésulphlikind 4cevy bibalicd td \Hat\bERe Eatdiyst £eordihg to BRI
1, 27 nol estse@3addi met hyl ammoni um salt of di et hyi-di t hl ocarbam ¢ acid. The

resultss are given in Table 1. 45 Exanple 5 The procedures described In
"Exanple 1 were repeated, except that presul phiding was carried out using
1,32 noles of 2,2'-dithiodiethanol. TheTABiElts are given in Table 1. 50

Exanpl e 6 (conparative exanple) Afresh KE-165[err] catalyst was

presul phi ded ugi ng an aqugous s ni um sul phi de as| descri -
bed i n™EP-A 0 |53 233, p. k- : aoflenf WATRD second
drying step in| BBXMRIBgen| at RErsyiRbidedss the %-liﬂ“b‘l’ﬁﬁ co he

presul phi ded cpmparatrtrve tatatyst-was 7, 4 13| cal cul at ed
for the catalypt iR the splphi deey§tate a sul phur7§onte1t 9és5 8, 0% by

wei ght . which W thin the freasuri error dorre- s?ﬁn %%e unt of

8, 69 3t sul phur p@r 100 p of cat’al yst nenti oned t he} pu catfi on. The
presul phi ded chtal gstwas | hen act&ated and used 7.8 hydfot #3&t GO In the
manner descri bpd i g Exanpje 4 6 0 352|851 Bl 45 The acuvit of 'this
cat al yst . was a_‘bit;sarily rated 1 See T4bl e 1. ;’Qe re;ul €2 ted in
Tabl e ko dearl y] show that fhe catal ysts whijch were ‘presu ph| ed RQy the
pracess ac- co} di n& to the i nvent/¥bn di spljay a de% | phuf i adtivity
Superior t o t het—of—tire—c ta:yat oreeotoh nye t-o—FP—A—0—3453 233 5~TABLE 1

Sul phur content (wt.% Exanple presul phi ded sul phi ded
RVA 1 . . 7,3 7,8 155 2

7,1 Comparative Exafpiple 152 3 6,8

7,8 138 4 6,7 : 7,5 .

141 5 7,1 7,8 152 20 6* .
7,4 8,0 100 25 * Conparative Exanple 30
TABLE 2 Feed N S taB Density = Boi | i ng poi nt
fract. o) (wt.ppm (Wt . % Y (g/m) ~ 10%30% 50% 70% 90%
L&O . 92 T, I7 T q, 81A5~ T 224 —262—1286—3%3 49 VGO
970 = . 2| tegd N~ 00018 Deasity 42) Bojlipg pointiect 861, 40 | Exanpl e 6
-~ Sul phur reteption|{ePpmihils Mes%d priovib8EHg/mls| nifi% |3k 58T &% |08 et hod of
det er mgi ng [ HRO sy t @i | i tlyf B17 use |as o(ga%®) sul p2Ead|26g |cesge1dt (349 | '
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Sulphur retention test

This test provides a simple yet effective method of determining the sultablllty for use as (pre)sulphiding reagent
45 of sulphur compounds.

The test is carried out as follows.

Use is made of an impregnated KF-165® catalyst subsequently dried at 100°C; see for instance the presul-

phided catalyst prepared in Example 1. It is heated for 16 hours in an atmosphere of static air, in an oven, at
160°C. Care should be taken that the catalyst material is spread evenly and has a maximum bed height of 1
50 om. :
Next the composition of the starting material and the product material is determined by chemical analysis, and
the sulphur content is calculated on-the basis of the total weight excluding i) water that may be present and i)
the constituents other than sulphur originating from the original sulphur compound. From the resuiting sulphur
contents of the starting material (Ss) and the product material (Sp) can be calculated the sulphur retention (Sr)
by the formula

Sr =§§ x 100%
Table 3 lists the Sr values for the compounds used in the preceding Examples.
. _



45 of sul phur conpounds. The test is carried out as follows. Use is nade
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i nstance the presul - phided catal ysRo3s28ptBtd in Exanple 1. It is heated
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maxi‘vum bed height of 1 50 cmyAggathe conposition of the starting
material .and the product material is determ ned by chem cal analysis, and

t he sul phur content Is cal cul pt th b f the total weight . _
excludisng i) water that may bg %&é’g@ﬁt En?rjs(i/‘a he constituents other than -
sul phur originating fromthe priginal spjulphur cpnpound. Fromthe resulting
sul phur contents of the start]ng materifl s) pnd the product nateri al
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final volunme of 600 m, use being nmade of the pore vol une saturation

t echni que.Prédalpbidind0 the resulting material was dried in an oven for 15

hours a [err] The sul phur content of the catal yst thus pre- sul phided was
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The data obtained was used to determine the RVA of the catalyst for hydrodesulphurization (HDS), hydrode-

45 nitrogenation (HDN) and mild-hydrocracking (MHC), the catalyst according to EP-A-0153233 described in Ex-
ample 8 below being used as standard. The RVA values are given in Table 4.

Example 8 (comparative example)

50 A fresh. commercial mild-hydrocracking catalyst (the same type as used in Example 7) was presulphided
using an aqueous solution of diammonium sulphide as described in EP-A-0153233, p. 19, |. 12 through p. 20,
1. 20. After the second drying step in a nitrogen atmosphere the sulphur content of the presulphided comparative
catalyst was 5,0 wt.%. From It is calculated for the catalyst in the sulphided state a sulphur content of 5,3 wt.%.
The presulphided catalyst was then activated and used to hydrotreat VGO in the manner described in Example
§5 7. The RVAvalues of this catalyst were arbitrarily rated 100. See Table 4.
The results in Table 4 show that the catalyst which was presulphided by the process according to the in-
~ vention displays activities superior to those of the catalyst according to EP-A-0153233.
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RVA Exanpl e fondi tioh 1s200 | 153C0nd5t2bgn l4lggHD$ 495 HDNN  HDS ~ HDN
VHC 10 7 8* >200 100 163 100 1?(9p 1%30 125 8*
100 100 100 100 Ol 10 npgrative

Exanpl 20 d ai - e following Contracting States:. AT, BE, ES,
GR, . Iqu SE 25 1[’1&%88?43@559{'“&'% he preparation of a presul phi ded cat al yst

which follow ng activation is suitable for use in the catalytic

hydrotreat ment of hydrocarbon- contai ning feeds, in which process a catal yst
containing a car- rier material with deposited thereon one or nore

catal ytpcally active netals or. metal conpounds is con- tacted with an
aqueous neclamn® cont ai ni ng a sul phur conpound and after a sufficient anount
of the sul phur conpound has been incorporated into the catalyst, the

resul ti ng Gamifysthe feltowingConteacting Btatesc Ay BE,ES, CR,IT, 8kt eri zed in that the
sul phur conpound is an organi c sul phur conpound. 2. A process according to
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C ai-rs M or t %4‘@??@%?@%%'@&@@%@“& ates: DE, GB, FR, NL
dithiodiethan

3. A process according to claim 1 or 2, characterized In that the organic sulphur compound has at least two
sulphur atoms in the molecule.

4. Aprocess for the preparation of a sulphided catalyst suitable for use in the catalytic hydrotreatment of hy-
drocarbon-containing feeds, in which process a presulphided catalystis contacted at elevated temperature
with hydrogen gas, characterized in that the presulphided catalyst is a catalyst obtained according to any
one of the processes described in the preceding claims.

50 5 Use of a catalyst obtained according to the process of claim 4 in the catalytic hydrotreatment of a hydro-
carbon-containing feed.

Claims for the following Contracting States : DE, GB, FR, NL.
55 4, Aprocess for the preparation of a presulphided catalyst which following activation is suitable for use in

‘the catalytic hydrotreatment of hydrocarbon-containing feeds, in which process a catalyst containing a car-
rier material with deposited thereon one or more catalytically active metals or metal compounds is con-

7 .
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ammonium thiocyanate, .
o dimethyl sulphoxide,
40 3,4-dithia adipic acid and salts thereof and
2,2'-dithiodiethanol.

3. Aprocess according to claim 1 or 2, characterized in that the organic sulphur compound has at least two
sulphur atoms in the\molecule. '

4. Aoprocess for the preparation of a sulphided catalyst suitable for use in the catalytic hydrotreatment of hy-
drocarbon-containing feeds, in which process a presulphided catalystis contacted at elevated temperature
with hydrogen gas, characterized in that the presulphided catalyst is a catalyst obtained according to any
one of the processes described in the preceding claims.

5 5. Use of a catalyst obtained according to the process of claim 4 in the catalytic hydrotreatment of a hydro-
carbon-containing _feed.

Claims for the following Contracting States : DE, GB, FR, NL
55 4, Aprocess for the preparation of a presulphided catalyst which following activation is suitable for use in

the catalytic hydrotreatment of hydrocarbon-containing feeds, in which process a catalyst containing a car-
rier material with deposited thereon one or more catalytically active metals or metal compounds is con-
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cat al yasgt S "6 ai ned according to any one of the processes
descri®¥ed in C 35 5. Use of a catal yst obtained
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Hydr o- carbon- co al ning feed. 40 Pat ent anspruche PatentansprCche fOr
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Her st e| | ung supnﬁs.towau mélétur t en Kat al ysators, der nach dem Aktivieren zur
Ver wendung 45 fO die katal ytische V\asserstoffbehandl ung von. .
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Et hyl en- bpatentiahsépracinr filafoigende Vertrag&dtaaten : AT, BE| E®IGR/ (T) SE

2,5-Di nercapto-1, 3, 4-thiadiazol, Sal zen von DI net hyl di t hi ocar bam nsl ure,
Th| 0 har nst.of Ve,rfahren zur Herstellung eines vorsulfldlerten Katalysators, der nach dem Aktivieren zur Verwendung

fiir die katalytische Wasserstoffbehandlung von Kohlenwasserstoff enthaltenden Speisungen gesignet

ist, bei welchem Verfahren ein Katalysator enthaltend ein Trégermaterial mit einem oder mehreren darauf
abgelagerten katalytisch aktiven Metall(en) oder Metallverbindungen kontaktiert wird mit einem wassrigen
Medium, das eine Schwefelverbindung enthilt, und wobei das resultierende Katalysatormaterial nach Ein-
verleibung eines ausreichenden Antells der Schwefelverbindung in den Katalysator getrocknet wird, da-
durch gekennzeichnet, dass die Schwefelverbindung eine organische Schwefelverbindung ist.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet,
dass die organische Schwefelverbindung gewahit ist aus der Gruppe bestehend aus:
: Salzen von Ethylen-bis(dithiocarbaminsgure), :
&5 Salzen von 2,5-Dimercapto-1,3,4-thiadiazol,
Salzen von Dlmethyldlthlocarbaminséure.
Thioharnstoff,
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. 5. Utilisation d'un catalyseur obtenu selon le procédé de Ia revendlcatlon 4 dans un hydrotrantement cataly-
tique d'une charge contenant des hydrocarbures.
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