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oderate to low quamy as aromatic- compounds form the larger part of this light fraction. During
o 'the process accordmg 10 the present invention hardly any hydrogen transfer reactions, resulting in the
L formatnon of (poly)aromatrc compounds and paraffins from naphthenes and olefins, occur.

R Wrth regard to the usuai hydrocrackmg process the process according to the present invention does not
L :,depend on the presence of acidic sites on the catalyst. Therefors, HCTC is relatively insensitive to
50 feedstock rmpurrtres especrally {basic). mtrogen and carbon residue {CCR). As the process according to the
B presenr mventron can be: camed ‘out during -a substantral period at relatively low hydrogen pressure
s investment costs are conswderably Iower when compared with a conventional hydrocracking process. The
y ) '_..hydrogen consumptron in the HCTC-process rs relatrvely low. With regard to the iso/normal ratio of the
A paraffins it may be’ remarked that due 10 the radrcal type of cracking in the HCTC-process the iso/normal
.55 . ratio of the . pararfrne is ‘low, whrch is’ favourably for ‘the ignifion quality of the gas oil. The classic
FRNEE hydrocrackmg process resu!ts ina hrgh rso/normal ratio due to the carbonium ion reaction mechanism, thus

' unfavourably affectmg the’ quamy of the mrddle dlstrllates, especially the ignition quality of the gas oil.
S A surtable feed for. the HCTC process according to the present invention is a heavy oil fraction having a
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an exce &1@ t:on may- be carried out in the crackmg reactor |tself in case of for mstance 2 bunker flow reactor,
' the regeneratlon is typrcally carried out'in @ separate regenerator.
- The: mventron is tllustrated by the followmg Exampies, although the invention is not limited to these
S --Examples
S 80
o ..i'j_f.".Examptet
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rg

Ce 'Catalyst screemng expenments

55 A Kuwart ﬂashed dxstutlate was subjected to the hydrocatalytlc thermal crackmg process according to
S 'the present mventron The feed propemes are described in Table 1.

L "The reaction was cairied out’ in an: isothermally operated microflow trickle bed downflow reactor. The

' .--"catalysts were prepared by conventuonat pore volume rmpregnatlon techmques unless stated otherwise.

aviehur en:thg Cat%l\ﬁb‘t’%é‘fs%‘éi’r&?'"g‘ﬁi'%"’abl e feed " =
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feedstock for the process accord| ng to the present .invention. M xtures of
. relati vet Y. heavy -and rel ‘atively 1ight feedstocks, e.g. a DAO and a flashed
dirstifl ate may be 30 -used agpandagegys!y in view of reduced coke
_.,for matl on.. “The’ ‘hydrocat al yti-c thermal cracking process is suitably carried
- “out - at. a reaction temperature. of 400-550 [err], preferably 410-[err], nore
- preef ecmbheycxdbetarmmwb@s {sieer §r, alumvei} were eba@r atuhlysteat teaartd #WS0). ’Coﬂimenictallwm Il be
. .ppr ewpiable dhatplists, eithdniagtvech grotightly siodifiednivele Used mbexagrimedis \iBde 18.HEhetcamiper at ur e
LS hi rybrsrtios. ars . debraibedain rabé it Inerpanis] prenursork imaty used teyrienaanatalysts 1R lahd B2t ast er
o at - hi @nemetplemmatwwm TmelyesistehiGhlofideopraeurnerscus s, epigods iny wascdepasited s ght | y)
- his ghe?rgqnenﬁ@!tcaqoawemgrhﬂuﬂa("laethwge@mﬁ@t NiMof Qe wasRiqpasR Vig 13 derositipn-Rreeiitet  cul t
T to) oriveRedhrigenag] qaﬁc”b?‘bt“ %&%o@e&f fracitiration A 891 @3 Befpre use | theccadyfis \9rfds, t han

for e s ot i R oyl S e
the f\; e e 1?%‘%swrpwﬁoc%%§n»m ﬁ‘" ef i Sty rs o 1"
prefe '

- \ﬁaﬁng to e QSI rt' ol él tt(é) reac{lon c hdmo as f g a et a e% Espec(?allt @ tt“t_)e | /1 /
"_'.'i'The h § rﬁ gj-taup- _ st ng}l l“a%b gt sy?‘h Jred OUt
_ ..:.swta ésb 0= ((;['eform b ar, rmre referably
- about é lphld s rﬁ&&?e%ﬁ'% lisd) Th stro%é‘%rgi"steblﬁ%'atlin\é w&éa{alymo&%é’\’ee“ 15
and; BRibRsui n'taﬁurBr@(icﬁfoérpkﬁﬁ pﬁi NEE Rt £ 2218 78> diflo 37BDF € aRd REpInglheyy about
30 1hotempdritu e hbrsstameowﬁ.gtt $ubsdqSert ni%rtkﬂstrgtttatvast ihGledd¥dHo Qe Mc N@pt dordtanPlbE S S UT €
at - the s Haekse b Bhet cUmiakkiy kit |consbat SremnDRlowsl 3 leating ) 480 + thanotei | et of
. the. . Qiphiowg ‘andl Bert-Gf brateyitre Swak @pglied maml; sB of RES. (BxBRg theaatalystdd Agnikidre bhe
\-ﬁr &S ert/HasnNIFaniA) cin 16 v g temﬁetramm was Ingdasegana4die ohiTd i Gattd 305  GNN&E, ok
<. Suj-t afebdstociavasl iyistised enihé Bepaaiers oks iNTeased)ataupte oV, * . diuyas BHebked thagbatiup VI | |
et woceBued kbl fo idenipad ckislvy weiliprmance i feuws, of g wdling; With wnbieyimetel eatalxsishitit es,
.spi nelurne@%tmm!@ reduition it hysirpdery priot o istingcaave $tisfagosgresultdnvent i onal Group VI b
.-and ~VI [The- Fpegtians vesprisprriest dubas498a1¢ e adtaipl Rsgasire of 80 bas. The seacR aeloqith &HSVhe t erm
- ions MRS PG I T &aAgsd catip e beteaen B8l adcd0q HikenBreserstinaine; varedisuepte of
“one ot 0B 804 Pve acidic sites in the catalyst which are able to
- acé‘el rat e _'t-_hg cEa il<| ng reaction of . hydrocar bons via carboni umion
gos angdata handling i ni tj al’ react | on condl t i ons some acidic sites may be

s Sf—‘“t J‘ﬂ%{p&v i ci 'JE? %n 3&5(9 b Bo% V?éfe@‘inote% & 0%
“oTormeglon. g > iSR! e 9 SElodhbilds Hrd N0
chugety latreg b @§nv§|’§@§ hérgeb fiXedLHQ EHQQ@ oval iaFBYiIRY ¥5ohe SAMY. HRES a
- grouppiet PN PFRLBlntd bR (6664 Hapiitad (beslsmm)qa.dm aiétmawmo%mr-e f slalcekd. V\hen
- the -caterdolsshvited tmrnas@seea B dsﬁ'ee ERduA of IeSir6duddah Yudstioh, Hiidedssiine W0BEN t he
- ‘cat al ¥édunca TR UGEE Patrig) bBiY Balow 3D D CraRd adie). RYdRdgeR adnkympiBisyWweekecaItamted B OMi UM
Lror -t upgste ITTMES (CamBibtion/Wigse Spe@iometic Elehenty arfatyseahif omethe feedistockl amithe igued er abl y
L resy; podUotdnt 0bthe nascicellysels.SThE Sgiiodeduiphinization ¢4YS) haiitydsdctraitordse raje aqgostait) wes Ul t S
- can beewbnad fied thmssumgurl‘abntmmthuvatr@gtsﬂs results gfcthe experingents\aret Sumongtized\yis t S
- cont.afseny: siti'ca.as carrier and hHaving a surface area between 125 and 250 .
- lerr}/g.Teql yeedupt @roppriies ef Hhermiddle Ritstiftes 1btrined Be desaribgd,igtTablas Mevesd dodhe
- hydr oBred Gt &fﬁtﬂ‘tﬁeiaft‘i“b*f?“%t"?‘?&'P’tsWet@g@WFb'f‘ Toltle We.a | ow coke nake. Preferred
Cwcatal yst's-are those catal yst s-whi ch. show a distinct but limted
_'hydr odesul phur| zatl on act i Vi ty




'_*These cat aI ysts show a very I OW: coke for matr on toget her with relativel y

-..good .product proper ti es for the mddl e distillate fraction. Preferably the’
- second.-order rate canst ant_.of. tmomgﬂgﬁmul phuri zation reaction 5 under
_the HCTC condrtrons lies between 0.1 and 1.0, nore-preferably between 0.2

~and 0:5 1/ (h! %s) , defi ned - under stati-onary conditions at [err] and using :
- Kuwai -t fl:ashed. distillate. - The . hyctrAgggr;{feed rati o of the process according

- hgotthe present i nventr on may ‘be: varied over. a wide range. A suitable
-”hydrogen/feed ratio 1ies between 50 N/kg and 5000 N /kg, especially

-~ between 100-N/ kQR%HF&TEEﬂ)@FMMQT FLASHED PISTIELATRI FEEDSTOEKa hydr ogen/ f eed
rati 0 betaeen.100 and 500 N/ kg ynre preferably 10 between 200 N/ kg and
= 400.. Nl/k%? g these- preferred | ow h)/drogen/feed rati os the coke |aydown -
o oncthe. ¢ 5?’5/‘1511‘ E""g‘ﬁ?prl si-ngl y ‘vely?®8w. Furt hernore, 8a8#i8gh cracki ng

- .conver si. selpurobt ai ned. Vhen conpared g th a conventiopags hydrocracki ng

'Priocess nifeed ratio is si |f|cantly | ower - for t he process of -
t-he prestgﬁg ‘P% §€° ll ‘which 'is benef %&ﬂ al for process 0%#%ni cs. The usual

. hydr ogenﬁﬁemena(b@iph hydr ocrac- . ki ngwoper ati ons 1i esobegseeen 700 and 1500 -
"N/ kg~ G@g@g@ﬂ 1y in hydroprocessing- higgh hydr ogen/fee(g r%r os 15 are =

'f:__necessar?{? t 0 suppress coke-fornmati-on and to i nprove tRe Tonversion rate. .
- Surpsisi §153§/°5°F’n ‘the HCTC process. a | dW.gas rate is nd2.bhly possi bl e but . -

' - al'so. benaﬁmﬁboaltowddﬁbaxesdaeet to both agke formation ang gpnversion. In a

o 50%(v/v) “of 't he ‘anount - of . hydriogen. " Preferably an
'--:;{-sulpchr de-i.s used between 1 and 30% nore preferably between 5 and 25% and - -

A_preferre |rren above' desegibed pref erred hydrogen/feed ratio of - "
,_%O_Qj;t0'436§{%aﬁ' B‘ﬁérf‘? in conb%‘ﬁat’f‘d% with a catal ysl7 %&nprr sing a group
M4 nobi e net aI pref er.abl 'y “pal | adi.um and/ or 20 pl ati num The use of the:
_'_U\f%-r n@gg@g@qshaﬁr)ogen/feed rat: 'mﬂoi}l 0BOpbi nation with the indicated .
.catalyst resylted in a very |ow coke rate; while the amount of sul phur on
" the catal yst- ’WE al-so surprisingly:low In another préfefred enmbodi nent of
__the-i-nventi omit he hydrogen .contai ni ng st ream conpri segyag.m xture of
.hydrngen and1h drogen sul phi de: “Carrying out  the HCTC—reactr on with a
- mi:xture of h drogen .and hydrogen sul phide leads to an 23rtrease of both
_j-'_"conver si-on’ Ié‘\?eta and 't he  sel ect i Vi ty to mddle distil hLates. The 25 amount . -
o ‘hydrogen %EP@# de inthe mixture present in the reagtﬁ)r is suitably up
hount of hydrogen

. st pr efrnrmllcy about 10% - ‘The HCTC reactr on according to t he present
donventioon i ‘Sp ?ur tably . carried’ out: % fixed bed" m)d§ .
“downf I ow r eac I'n_vi.ew of: peri odr cAl cat.al yst reg ﬁératr on, preferably.

two ‘or- ot e ¥4 mcrebe'dem atare used,’ o-‘perat ed i.n a s\W#BRQ- oper atr on. The

CUHCTE react i gy b &nggfydegtt_l y-carrit ed cout in an upflow,fixed bed reactor,

-' fﬁ'-'especr al-ly when relatively Ii. ght feedstocks are used. %\ppl i cation of an
.upfl ow. react3(9r ¥ Fecp¥tregad® will resullt in a reduced4Rte of coke

" the! catatyst

L eactor and-an.-ebul [ ated.

" depositian aw %ﬁe:e@atrde)asag thereby i gcreasi'ng the.paggible run | enght

atrickle bed

- ;het\%een two 5%a%al re%ener ations.. The reduction of the amount of coke on -

te§°v‘b’ﬁ node -canb& 50% or nore wheB conpared with the = ...
- downf 1 ow nodé. %ﬂmpvepreefetred nodes @&f 35 - operati ométhe process according

" “the present 10”¥€’}te'c9~93ﬂrde ggvr ng bed Q;per ations, e.g,,a bunker flow

 proeess. cansé} Pnéreca%eztféeat as such of Scan be subj ect é8lto further

. treatment. 190 &8 nzesﬁéﬂzldeatfor instange, to subject past or all of the
. product (-s) %t gr ned to-g desul phurr zatjon treatnment, i n particular a

* hydr odesul phurr‘%artecgn et nment, ‘to- ad"j ust the sul. phé? anount of the
'_'._.'product to tHB® 40 desired anount. A fourther possibilikty conprises
subf"ectr ng. part or all of the (hydrodesul phurr zed) product to

d operation.. The product éﬂproduced in the HCTC



a hydroflnlshlng

(hydrodesulphurlzed) product
of . t he. unconverted materi al

" Cat al yst

carbonaceous nmateri al

~ st eam cont ai ni ng
catal yst

't0.18. The carrier
‘precursors were used to prepare ca

treat nent,
It

gas.

deposited on the 45
In case of aTABLEEd bed (e.g.
regeneration nay be carried out

is al so- possi

ble.to. recycle at

‘a swing bed) the

in the cracki.ng reactor itself.

optionally bef ore or after d| stillation of t he.
| east part..
prgﬁgmqanﬁ-,ghe product.-to the HCTC reactor.

regeneration is suitably carried out by burni ng off the R
cat al'yst-"usi ng.an oxygen and/or - - ,'

ln -

properties are

TS

bed in

Table 11.

case of for insthnce a bupﬁ@ﬁEﬁﬂg@,\@,{@ﬁg{@T,Cﬁhﬁgﬂgegener atlon is typically . ..

carried out in alseparate—tegenerat-or—Tthe~yenton—-ts—i | ustrated by the -

f ol Fowi ng Exanpl ¢ L Sarrigl  hough t he mverﬁ'?Q?n i s|not Si%ted|to these g

Exanpl es. 50 Exafshgpel Cat al yst gcp.eeim s@udepdr it Bain h&bs - A Kuwai t

flashed distill al ®cwasiusellbjig¢taey |t o t heodsydr odat al yo.8s t hermal cracki ng

pr ocess:-accor di n§ Poe vblwe,prig$ARt i nventnidon. The feetlogproperties are -

desgribed in Tabl Suiiace Flea m26eR)i dn wag4starried out268n an |sothernally

.operat ed m crof | pWoterdiagietes nipd¥2)ddwnf | owdk eact dr. TH® cat alysts were o

prepar ed by convemoteskegietepomdHg)olfunme i i§lt egnat|i on- #&thni qbes, unless stated "
- .otherwi se. 5 PdO %&de?rﬁiné%l nmrercral availTable carrfers (silica or -

al um na) were uséd—{eatabysts—t—te—t2—anre—1+9-—2H—Cerrere ally avail able
- catal ysts, either as such or sli ghtly m)dlfl ed, were used in experinents 13

| norgani c

s 1-12 ‘and 19-21 (e.g. netal

n| trates.—ammnium ool ybdate) Chloride precursors were omtted Tin was
deposit eGURVEY-0F &PEHMFQH'AO %T%NST&:UW A @F IWAIT AKASHEDR DISTYATRexgnoat e) .-
s f"da*’a'vﬁém'@ér e e A O S AT T LT VX
catal yists wdre c4l cﬂf?&f"ﬁ"’zﬁ’é'z?%rr] (bxcept fof Ni Mo/ [érr] @é?al yst{s),
~.foll oed byzcrushn 0 209 particles (Stan lard si eye de i%8nat i dn
180- 5 0 mcriorreter (G )). An o,/e__rv_l_ew of the catalys potel mul
Sise eninsTabIe 1 ocom Pripr to exppsing the catglysts tlo
reactl on cordi tidns 0’32 'Qéh/é proceglure 'i's applied. Fspeci % ly in the
case __f- ol »bdenL ﬂH@ME@A&&#Aié‘&VSt this is{a-prefefred gygodi ngnt as
' i se dlél‘l ng [t heg, pﬂ;\,géa ours of the experingent somefimesgggcessijve coke
d. Jamye§sHauadi ng pro¢edur es hpve been|appl iggd. Thé first = .
head Nyge.angsioat al yst {oget her With a syl phurgggontaijning =~ - =
qr ogesniabvigiorat e of [err]/h to [err]-and keepianog thg 15 -
ant4.omesiod ght . - Subseqyentd y, - the tenpefature@seas irncreased .. =
NSt 2TNIH3.2Mo/3P/AR03I ncr eqsed& 0 [ errji4eand; agaior3kept .
t fH2INBWMIARY3 heat i ngjto s8rr]i Angt hel sul pidi ng Jand .-
.__J-._?'up p1t500edLre FRNWI AMpRGARO%RK ng| use of HZS Expo$i ng 078 cat 4l yst to- -
‘A i Xtjure o 3.2C0/9.6Mo/AI203 059 | 221 0.71 S
IEREER R ¥ 4 3.2C0/9.1M0o/AI203" ' 056_ ' 165 0.80
18 3.2C0/9.1Mo/2Cs/AI203 - - . 078
SN e 0.3Pt0.3PQ/AI203 - - 0.66
SR 20 - 2.58n/AI203 - - - 0.66
. 21 10Mo/2.58n/Al203 - - 074
PV = pore volume determined with water
45 aA = surface area determlned with mtrogan (BET method) .

L ?f.Bulk- density of crushed catalyst

he T

ations . -



':'_"-..if_H2/ HZS (7/1 v/ v) at 10 bar t'h'e't'e;rrperaturé was increased at a rate of
-'_'_-[err]/h to [err]. - Next , the f eedst ock was i ntroduced and the tenperature.

~was -increased at a rate of 75 *Efx‘/ﬁmahggms checked .t hat .both 20 -
pr ocedur es lead to identical catal yst performance in terms of e.g. coking.

"Wth nobl e netal catalysts: |t t'urned out - that also reduction wth hydrogen -

,-prror to testing gave satrsfactory results. The reactions were carried out

.at [err]l and a-total -pressur

of 30 bar. The space-velocity (LHSV) was

ab6ut 1.0 1/1/h. The [err]/feed ratro was betﬂ/\eenm850°and 1100 N /kg. The

.. reaction.tinme varied betwgep|
 The ki qui d-product was anel yzed s or the boiling point distribution using

170 cC220 ﬁouros A@al yges and data handl i ng

~TBP-G.C. Moreover, G.C anal y$is, of  the off-gas was carried out. On basis of

" ‘theseé anal.yses conver si ons and -sgl ec;,_r yities verel30 Q cal cul ated. The

'-.-__'_,_conversr on has been -defingd
.~ above [err] ‘The product slate was. split %o up into gas (Cl1-C4), naphtha

(C5 {%rr]); mddle distillates (150-370 . -C) and cgke. wThe selectivities
(9% . have been cal cul ated as

-~‘by: the total amount of  pr8&d
- Hydrogen: consunptions were c

as the:ngtaregovad (9% of gmaterial boiling

he - %rmoufit wof tthel ro‘duct in question, divided
ts 3 mat 8rEal lﬁbﬁr ng®bel 8w [err] and coke).
| cul at ed on basis of  CMVE (Conbustr on Mass

"Specty onetric El enent ) anal yJ es -of “hét b theo f%edsgockﬂand the liquid
~- product -and- of the gas anal. y-aes mThemhndrnodesml pheri z&t i on. (HDS) acti vi ty
. (second order rate constant) was determ ned“fromthe sul phur content of :
\L«fqurd product - The results .of the. experi t§ arg sumrerized in Table IV.
',._.The product propertr es of . BJ ddI é f tes ~obt nhed are described in
. Tables I:Va' and I'Vb. The product: 'properhes"of the bottomfractrons are
.-_-'--_d\es’crr bed.in. Table #Vc. 45.5¢ 55 . - EP 0 318 25 Bl TABLE | PROPERTIES OF -
L KOWALT FLASHED Di. ST LLATE FEE DST‘Q)CK Spe’crcf i Yr avt"ty d 70/ 4.
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13,530 TBP/ acier oo
_*recovered at: .o = C
c ce 412 30

3"::_'recovered at o
‘_;C- R 523FFBF”'
£ L TﬂBLE H sﬂqapgRrPEs F CATALYST CARRI ERS

-70.8" mm extrudat es . 1. 5 m
. ..0.°85:: Pore voI ume, rr1/g (N2
"~_'.".n12/g (N2)". & 2477 TR -
.19 ‘Pore di arreter nm (Hg) '

“Mono
27, 325 4,;;~ _T;r'
Tetra- o
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SURVEY O: EXPERI MVENTAL CATALYSTS USED: FCR HCTC OF KUWAI. T FLASHED DI STI LLATE
__f.;'Cat alyst nunber - Corrp05|t|on %v on carrier. PV m/g SA [err]/g
: _:_BuT k- den3| ty (g/m)* 1. . ePoYih/40s &S0/ 2Cs/ Al ZCB

. 0.53.2 - .0.2MW0/ 2. 5Sn/AI203 - -

0.653 . 2My/2.5Sn/AI203 S T

0 66" 25 4 .. 1 22N /ﬁaﬁﬁ’nfv%' 2@ o E : IR
Q. 615 1. 2Co/ 2. 5Sn/ Al 203 . I . T

07626 '- " 0.26M/ 3.25n/ Si 02,
50 7. PRODUCDHALITY mpmw AF’E@%E"‘E FRACEIONS (150-250 °Q)
S75E8 7 03Pt/ Al 203 ¢ - N ]

.62 10~ N 716. 2Nbl ST o2 - -
.66.11 - .. C0.AN/2.0VISIQR e e e
.40 12“3101 on feeﬂco‘i\vb/ Sile A *09 L e 132
50™3 . 2.7Ni/13.2Mo/ 3P/Al 203 | .. -0.5 . 149
T3 14‘=pac1fzc gra%iQN I 28740/ Al ZQB 8130 0 80440 5@. 8077 0.5l
.41 g 1 Mo/ 2Cgh#4\ 203 : --207 . 204
781 i botiing Befle bt U0 1o O na 221
1,3 Freezing. P"ié'tzc%/g 1 Mo/ Al 2 3 . s 465
;"_-80 1@moka pointy BEo/ 9.1 I\/b/2Cs/Af'2§)3 18.5 Lo 22- 19, |
.78 4Osu1,pnur, %w . 19 . . 0.3Pt/0.®Rd/ Al 20320  0.602  O. 697

66 20c pon, B«B5SVAI203 46,77 86,01 - 85.80 = 85.93
3);“ on, 10Mb/ 2. 5Sn/ Al 2C
742dD

_f_drlggpg v6'1 ume_det er ni ned W t?f‘L wat e]r's é:’R = su]?f ége ar ég det er mi ned
V\Hh ni Qaans CTLINZTR 39 ‘s hrec—cr

125 Bl [ERR] 55 9 , EP 0 318 125 Bl

n d = not determined - - o
'.2 * Hz/feed ratio 250 Nl/kg

éodpadodbbdddo

==

R . TABLE IVb -
' '“'$RODUCT QUALITY ASPECTS OF GAS OIL. FRACTIONS (250-370 °C)

" catalyst number . 31 .- ‘32 ‘18 . 33
. Yield on feed, %w 28 25.2. 311 - 26.1

‘Specific gravity, 4 20/4  0.8842  0.8897 " .0.8893. . 0.8874

0 Mid boiling point, C 333 324 . 324 sz

" Cloud point, C - 0 - -3 - . 1 - .-5__.
Aniline point, C 59.5 n.d. n.d. . n.d.
Sulphur, w - 0.241 2.51° . 2.26.  2.79

“ carbon, %w 87,75 . 85.76 85.80 85,50

Hydrogen, 3w 12.05 . 12.07 - 12.06  12.15

Ozone number, mmol/g 0.39 “n.ud. . 0.91 " n.d.

* getane number 43 . a1 47 47

- n.d. = not determined

" 58
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[ ERR] EP 0 318 125 Bl TABLE IVa PRODUCT QJALI TY ASPECTS ‘OF KERCSENE..

-;FRAC'I_'I CJ\IS (150-250 C) Catal yst number:. _ _ 16 -~ - 12
-~ 29*...  11* Yield on feed, mmmgqm . 10.6 - 10.9 =~ .- 16.9

©13.2: SpeC|f|c gravity, d 2014 0.8130 0. 8044 0.8077 0. 8030
.M boiling point, C 208 - 205 207 - 204 Freezi ng .
- point, C -57 n d. n. d Sm)ke point, nm - -
15.5 - 18.5 22,0 1§‘§8L§u’fp ur,, L - 0.025 = -
.'.j'-'e\ﬁzo 0. 602 0. 697 .Carbon, %v |  86.77  86.01
85:80 - 85.j%bpd@T QUALINNT AGPECTSYF BOTTOM mcnone (amuzfc) 13.55
- 113.%9 13.59 Ozone nunber, mwl/fg- .-~ -~ 0.38 . 'n.d. . . 1.6
" on.d; n. d, not deternined 25 ' -feed r|o 250 _I¥I/kg TABLEIVb o

30" Praatadys? F SAS-OH—FRA 50+ Catat-yst nunber
- 16 12 19 ' 11 35 Yij el d on feed, %N- . .28.6.
- 25.2'yiela 314 feea, $w26.1 Specifismi.gravityse.d 20/435.6 0.8842 0. 8897

- 8’893 .. 0.8874 40 M d boiling p0| nt, C . 333 324 324
:.321 C:oud. poi nt ' -6 Aniline -

“poi ntsPeG"f?'c gravity, 5‘g)/§ | &%72 0. gags : 0 911% SO § 74 o
0. 241viscos2t$1(60 °C) , 2ct5 26775?045 cADdR, ow19-98 s 87.75 .
- 85 ,gemd hm@ﬁ@qaomt 86.50 Hydremen, %v4zs 423 1423.205_ N 12.07.. .
% Ozone nunber, mmd/zgg 2. 19_ '0.3%.,87 n-daz.g1.  0.91
d %&ae &ne" nunber 43 e 31 -l 47

\n/d caziopidd¥er ni ned 55 | _87 38 ",'-'85.-7-8 - 8872 SIeTe |

_ Hydrogen, v . .- 12.42 - 11.84 . 11412 11.22

\\/o RCT, %W - 9’-_15-_" 0.19 - 1.24 0.87

fExampI,ell
'."‘25..
" Effect of pressure

L Usmg the same general reaction condltlons as. descnbed in- Example 1 the eﬁect of the total pressure
R was mvest:gated The results are summanzed in Table V..

12



-wEP 0 318 125 BL TABLE IVb PRODUCT QUALITY ASPECTS OF BOTTOM FRACTI ONS (>370
- Q)5 Catalyst nunber - S L e 71 12 19

11 Yield on feed, 9w . - - rpcsm 1253311 54.1 - 33.6
"49. 3" Specific gravity, d 70/ 4 _ 0.8572 - 0.8843 0.9116

- :0.9174 Vi'scosity ([err]) -cSt -f{g!;-f' 67.70 -~ . 15.45 19. 98
723.26 M:.d b0|I|ng poirnt,. .C _._-“g, 420 424 423

432 Sulphur %v R 0,299 2.19 2. 67

31 Carbon, 9w =~ el yg.:ﬁ-f; @ “87 28 .85.78 86. 71
-+ 85..92 Hydrogen o ™ 3_ QL o 12p42g  '11.84 11.12
1122920 RCT, ow | : - : ©0.15 0.19 1.24

- 0.87 Exanple 1125 Effect of pressure LBlng t he. sanme general reaction
-';condltlons as desctiBed in Exanpl e 1 the effect of the total pressure was
'_a]nvestlgated The: rg,ults are -sumgri zed9:n *abge V.,30 35 40 45 50 55

- BP0 0318 125 Bl [ERR]-= Exgmy e 1 11 mCorrpvar?::‘§on°°of cLat a! ystsh. with different
- HOS: act|V|t|es Usi.ng.{t he saﬂe general reaction conditions as described in
'*ﬁExaane I, ".the: relatlonshlp betmeen the 13 EP 0 318 125 B1
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-t

el e R
at : ©

*
0 IECNIP T LR S URSPPARS g P o
R P S~
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77.9

'23o*fe
20

A6
0.15
0.80

5
167
5-6
3.8
80.4

.. 25 . i

00
900
171
7.5
9.3
4
58.2
0.34
0.67
5.82

208 . 171

2.8

4.4

- 18.0
27.6

49.9
0.02
 0.28
0.10

230
57.4

96
4.7

16.6
6.

52.
0.43-
0.09
0.06

obar. 5
Nl/kg 228
.t

3
Ywof

1/ (h.3ws)

= not determined

Selectivity C5-150 %
Selectivity 150-250 %
Selectivity 250-370 %
Selectivity Coke

Total H2 cons.

H2/Feed .
Runhours ..
K2 HDS

" Selectivity ¢i-c4
n.d.

‘Experiment number
‘catalyst humber

" Preasure
. Conversion

Sl Exar'nhle- b

Companson of catalysts wnth dlfferent HDS-actMtles

Usnng the same general reaction condmons as descrlbed in Example I, the relationship between the

e




':hydrodesulphurlzatlon activity and the coke select|V|ty of some catalysts
- Was studled The results’are - sunmarized in Table VI. 13 -
"-;[ERR] ' EP 0 318 125 B1- USEm03ﬁ$I¢2§§1TE general conditions as descri bed
in Exanple I, the effect of t he tenperature was investigated. Catalyst No.
.. 16 was used in. experlnents 1, 2:,and-3, catalyst No. 12 was used in

. exper PYFE?ﬂeSLﬂP"U”FH@nr?éMV tagd éneecog@ mfegtwnure@j some Talbolysis vas studidkBlThe Wsbits1&e

- Eégerﬁﬁﬁﬁ¥mﬂhﬁﬁfﬂﬁ | 1 2 3
4 Tenperature T deg C 390 S “g” 425 450
-500, Runhours . = - o 213 - 165

':171 S .. 166" H9/feed NI/kg:, o o o N 900
- "900° h 1800 Ggﬁverngp B I~ o
A3 1_-'«. _ 5% g w2 ®M.8 20 Sel'fectlwty Cl -e' % 2.6
5.0 .. . .- 7.5 7. 13.8 Selectivity C5-150° % 6.4

: J10,9[n-',_-_ . 9.3 - 18,6 25 Selectivity 150-250 % 19.0
2204 o 24,5 - 22.5 Selectivigty 250-370 % 71.7

: 61_4-;' ... . B8, 2 - SeI@ctcPvr"ty ke=|‘ © o

. 0.64. : 0. N0 67 N nd. 35

- EanpIe V- Effect of Jn I ng h Lblng the sanme general reaction conditions
- as described:in Exanp e-1, “the effect of the run length-at” a 40 | ow
[err]/feed rat’io. was nvestlgateq, atal 1§ wasiused for al

experlnents The - resH ts r%\sunnerhzed hn‘%a e Vi 1% 45 60 55 EP 0 318 .

125 B1 TABLE VIIIﬂEX@erlwen&~nunﬁ%rh_e4 a8 ° 21e i .3

‘oj

5.-

5,
52

2 200

Sb

@ 25{)_-}

»

9,

6 R
12;5"*-=
3.7 .
7.

3‘
24.0 2

‘Selectivity 250~370 3. 56.2 55
- Selectivity Coke |

0.40

0.54

TABLE VI
3
3
895 f_
174

3 .

0.37
.37

6.9
5”8 )
- 0.16

2
2
910*;
197

1
20
179
41.4
6
3.7 1z
2.
55 L ] 2
0.46
0.06
0.17

h
3

-Seié_cti_vity- Ci{-_-cq, S % ’ o '_
$wof .

fxi)kgfﬁ
1/(h.%w/s)

Smoke point (150-250)°C |
Cetane number (250-370)°C --

"-SelectiVity 150;259-%“i
K2 HDS

Experiment number S - 3
~ Selectivity C5-150 % -
. Total H2 coms.

.. Conversion-

| H2/Feed
.- Rurhours

" Example IV

:'Effeci-@'_f'fter'nperatui'e:_" R




H2/Feed . - Nikg . 280 . 270 . - 230 . -230“;]4

CRunhours” . -~ h.. 23 - AT 208

~ 425.Conversion % - 64.0 Ep@§‘82123 gi 57.4 .  49.5 15 Selectivity
Cl-C4 . % 3.8 4 5. 4.4 - 3.7 Selectivity
'C5-150 % 19.8 20.8" .0 18.0 '_ - 18.1 Selectivity

-150- 250 % Ust 'ﬂheOsame general condnﬂc@s&s described nZE?xaﬁple l, the sffecR @1 thBabremsratwe twits
250- 370 yestigaipd. Gatalyst-No. 16 was uﬂp‘ﬂ ngaxpen iments. 1, 4@ndd3, catalyst No. fglwa@ US| legmemn«tny

OOke . % The results afe supmgrzed in TabIGV(b 04 0.02 - O 02 25 Total H2
cons. . %Mof - 0.23 | 0.17 S 0.28 = K2 HDS

- 1/-(h. %MS) 0. 16 7 0.13  TABLEOViD 0.07 30 Exanple VI 35 S
" Effect of. catalyst conposi tion on sul phur deposition LBlng t he sane gener al
~reaction conditions as described in: Example |, the effect of the catalyst
conposi ti-on on sul phur dep05|t|on was -i nvesti gat ed.. The results are. o
'sunnerbzggpégiggﬁhenhﬁbe;ABLE | X Experimentgnunber 5 1 4 2
-3 s 45 Ccatalyst_nunper -I_.-“ _ 1

11 11 19 Gas rate, Nl/kg = ' 240 - B 910

230 - TehPefature 256efuu tdge; h 425[ . 4590 5406

208 209 50 Co rsion o err

57 . s R“”Hé“rs 64 Coke ogxgpent ca?a yst, @M}E%rbon + %yﬁrogen

5.9 ' H2/fée8 Nl/kg 3.9 90012.1 90014.3 SufpBur = 1800 <0.6

0.3 7 4 2.0 0.6 16 - EP 0.318 ‘125 Bl Exanple VI

Sffect of feedstock 5 Using the_sane general reaction conditions as as

descri beH#oRKeER&RPI e |, thred di fPefent feldstocks wefed cornpa?%d The
feeds?@ck properties are described in Table X' The Kuwait fl ashed

S¥illa d AL re detail in Table I'." uwai t agphal ted
0|I IS a5§&F§ﬁg%§§§s%§ tednghortsr§S|due hé Maya sgnghetlc g?aghed o .
di stil | afelegstiNisy @50d&6ed by h?dﬁodenetéphﬁzatlon 8rd hydro&8néersion of . -

Maya shogelectivity 150-250 %  19.0  .22.4 24,5 22.5
Selectivity 250~370 % 71.7 61 4 a-'ﬁ_5a,z S 44.8
Selectivity Coke $ . 0.15  * 0. 13 - 0.34 ° 0.52

® Dotal H2 cons. %wof  0.64 . d;ss_ - 0.67 = n.d.

35  Example V

~ Effect of run length

._ Using the same general reaction conditions as described in Ekample L the e:*{éct'm' t_hé run length at a
N\~ 40 ' low Hzffead ratio was investigated. Catalyst 11 was used for-all exparsmams The res! ul’xs-are_ summerized in
“Table VL. '

50,

. .:.._15. :



" Cbp:> Jerr] , %w

-."resr due foI | owed by flashi ng The resul ts of the experr rrents are
S SUBMET . zed in Table XI. 10 TABLE X Feedst ock o Kuwai t fl ashed
“odistillate Kuwait deasphal tegPQi 518 %3@ synt het | o fI ashed distillat e 15
: 100 -
-+'88-Sul phur ,. %w I © 0 2.95 ¢ 4 15
0. 42 ‘Ni'trogen, %w . ) 0.07 ... 0.21
Q. 35-RCT, % -~ .- TABLE5VIII - 6.12
18 HC (atonic) 1 71 L - 1.63 '
L 59 .20° TABLE XI. 25 Feedstock T Kuwart FD
) Kum@rt 'DAO o Maya -SFD Cat al yst nunber S . 16

E nment numbej::é 30 Net 3 conversian_of bp 3 [err] 'mﬁ_cr;_a %
S8 xpe et

"-[err] [err] _ AR 75 :
Sl mw e T e A
_"8 31046‘ err] n P 82, 7208 425 77.0
. 84.9 gaimhours - : S 0034 0. 34
0.37: Tot aI Irqur d product sul phur content I/ 5 - <0.2
0.8 <0.2 n%trogeng cont ess, 2%!\/ 57.4 149-5 " 0. 05,
0! 18- conversz.on .. 0.30:50° [err] consurrptron %v-on feed |
0.7 g 1.2 : n.d. *.at LHSV- = 0p54err] n.d. -
= nOt d %gl’ Eia@fﬁ' e Yl Ef Bect of HeBr] in hfdfogen féed 17 EP O
17 1282 the same genergl g eacti g @ondi ti-arestas deschd Hded in
- Exanpl eel.act-twi&!‘f £8c150 [ & 1] Y % he hydr ogen fee?.yvaé i nvesgig gat ed. :
~Catalygh) MReidings ustedsoTie et s are Rnfiari zed' I Table X1y TABLE XII

. 49.9
-'-fSﬁlectlvitY 250"370_ % _49 30 _47 94 © . g.02  0.02
' electivrty coke % --0‘09 o 0e0% - '

Example Vl

35.- Effect of catalyst composrtron on sulphur deposmon .

I reactron condrtlons as. descnbed in- Example 1, the effect of the catalyst

ame enera
Usmg the s 9 srtlon was “'\V(abt!gated ‘rhe results are summerized in Table IX.

- - compos:tron on ‘sufphur depo
CmAmLE IX

S Ef:perlment number IS S
A "'45 catalyst number '

230 102 0 o 250
208 138 . 209
87 45 64

Gas rate, Nl/kg R '2_4-0,_.“ e : -9}0_
© ... Run time, B~ . - 0T 196
N ."'50 c:onverslon of >370 °c 63 - 52 o

5 COhe on. spent P

catalystr S LA

" carbon + hydrogen
sulphur -

.<0.6 . . 0.3 7.4 2.0 0.6

- 18 o

29 0/43 o* " Sel ectrvrty to productS, %N



[35®H|mmt".;555F; ?{ f;fAf5TWj

COImOFSItlon %vol [err] T 100 2 Fresh 885
.vol.-[err N c ey g %
o of [err] ! e, B zr Y 318 125 81 10 Net conversion
-;?%err} [err] (gas) =~ __._-:. SR 2103 Se]ect|V|t|es omof

- Lerr grrh &paphtha) : '-;-' ' Lo - ' 4.9
'4;E$5gﬁlﬁfe4c§ '&§£%226r$1g;$n§gnverted material in fluidized catalytic

L NG s carried t

o ferriff: ee@SIEQEHeQaﬁé g&aR Mebdiikrg congifighs &S ggqg‘?plégfnaé(ab&?ﬁ ]ﬂ}rﬁ ‘gﬁepe% fobdstocisMdre 2N
%g and YsidAed Kineadsdstbdkasdpetlostire tespingd & g?glep%gw é B blibeatin NO
cat aI temo&ah&tafnnacrtabien o Kivaly dgeratiiieq &f gﬁa@ %e zﬁ B(gjé%a F:% r Tﬂé;m;,:i al

| gat VT mireticiekiangisiiaEa)ss bearcrodyrpd dYHY i Hyarchtsn da:ftf Mafd dhordi Zed
coke' yi elsdusintionstiy frbing.ohe [eEreALYHS SRR AT experl e eas carrfggsgﬁ?t

usimgoKuwai t 1 ashed: di stillate. :
- summari-zed .in- Tabl e XI I I 45 18 _Theﬁg%gglgriggrglle_srAgEcEl g(lhlel FoC yields are

F]?ef_lgrOCk o : o - Alpconvernt.ed-—rat-eria
.0 C %é&@t%kﬁent I Kuwalt ﬂashedlalssﬂtatel [ m\r@t %H@quﬂéc Ma_lyﬁ Sg}k@pﬁm as hed_

OO0y

d70/ 4 [
0,30 15| op> 370 :C.%w | 03'?3 ~ 100  0.8838 Sul phub§ 9%w
O . 415 0.42 0 lis

0. 55.15 Sulplir % ; D o

°7.312- (]d\bru\ﬁt,?%‘g)rvs' ty, [err]()}fﬁ - .' 021 67.|70 ([err]93®

- Facly d bCI|Ing st ,.- C. S 42 240 P

- | 1 {?f,?mé) A) Wi ght oy 7f1eed) 0 [err}®es 159

.‘Sf@J[g?ﬂ]-fffg B ,.“.' u.o 1:|{J. u | . : -
i TABLE XI

5fﬂpgéagg¢¢g§“:5'7:’a-ﬁf-vku#aithb. _Kuwait DAO Maya SFD

jﬁcéiély5t'nﬁmberffi““.'f 16 14 16
Net conversion of . S _ _
 'p > 370 % materlal, % . ..52.8 47.9 29.0/43.9*
selectivz.ty to products, %w T _ _
: c 5*150 c IR R 9[3 : 13.2 8.3
\~/.m 150-370 . c o 82,7 77.0 84.9
| ;ﬁg coke | 034 0.34 0.37

e Total 11qu1d product _
o sulphur ‘content, %w . <0.2
nxt;ogen content,-%w . 0.05.

0.8 <0.2
0.18 0.30

50 H ccnsumptlon, %w on feed
S ﬂ]w.at LHSY. = 0.5 1.1+ BT -1
S a. = nat de‘term:.ned

e
Examp!e vm

. ......—-____.__-

.- Effect of HzS m hydrogen feed




T _'t enperh

25 [err] [err] L ' 48.8 _ 47.4 LCO -
1974 v 18 6 HCO SR | 8.7
9:1 300 Coke o Pnatatzﬁ Bt . 6 o .

B 0 Exarrple X35 Use of thermaEfIy cracked . flashed disti I1ate as feed for
" “HETC-Ther mal I'y-"cracked flashed .distill.ate originating from AR b%%nthgeavy
. feedst ocl]g é@jﬁg o@ord @&lich OlordiveET Gewsippar in EXATPIE Ay 1P éﬁe ﬁ

Sihlastigad aafsiNes obs BBt rasulfs prRIYHTI299 1§ F a 40

colergddt ratio-of 250 NI'7kg-and a run | ength of 161 .hrs, -using catal yst

No 12 Feedstock properti-es: -spms!sizcxglavrty (d 70/ 4): 0 9139, sul phur
/tw]} 12.22,- nrtrogen (%N) -0.31; RCT: 0.4 (%N) The .net conversion was
A2 % The results are ‘sumrari zed in Table X V. TABLE XI'V.45 Selectivities,
-;,"-_'j%[err] [err] - 3,9 [err]- [err] ~ '11.5-50

-1150- [err! N 21 6 250 [err] 1 62 9. Coke 2

'0.05 Tot : A u;c[err] HOS I/ (h.%S) - 0.24 Exanple X .
1 91w . EP.0 318 125 Bl Use of feed. .cont ai ni ng enhanced anount of
;_'.fasphal tenes g{ ‘éactom Qg re;;,r due was  used as feed for -an HCTC experi ment

“carri-ed 15 terrp rature of 450 [er r(] a pressure of 5@Gdar, a LHSV of -
_-.-10I/I/h val[ﬁrr]/feed rati.o of- 1000 q(g anda_run_lengt of 50 hours, 5 -
-usi-ng ca%alv -12. Feedst ock propertl(es speci fi-c gravi (d 70/ 4):

0. 9139 sul phur 2(%rv) 3.69, nrtrogen (ow):- 0.15; metals (ppm: 42, RCT

-;-(%N) [err]- asphaltenes (%), - 2. 4 The net conversi on 5345%
'.'-%kectrvrl,{étesd&ﬁvéﬁidn [af-r370.8. "0 [err]4? 11.1, [err]-Terr]; 80.1,

c 0,:7. Craims 1. Process for the conversron of ‘a heavy oil fraction

-_"_-..'_"r nto, Irght er :fractions, -conprising. passi-ng-.a heavy 6il fraction, havi ng a . |
--_ZCOQ/ent szélaslphai‘t—mc %‘6% trtuents of .l'ess" than 3%N toget hgr with a

.‘,_hydr ogenc -Cy (gas) . 6. 0“. o B
L -Q5~150 c (naphtha) o __1;.5:[:[_ ,.1__]' 'ggis
= - 150-370 ¢ (mld dist.) - 80.5 _82.

L j.'Exampre X

i -Use of HCT C-unconverted matenal in ﬂurdrzed catatytrc crackmg B

: camed out at 450 C '30 bar pressure, an Hz/feed ratro of QDOﬁNZkg‘.;::;
RS tillate as feed. The unconverte

: sing .catalyst No. 18-and.using Kuwait flashed disti

” L:l St\lf(eo:r;c(:rclu/r‘rmb‘ojulrng abovz 370 *C was used as feed for a ﬂurdrzsd catatytrc ;rackmg (FC:‘[C) ;seic;t:z:dT:i o
- W .
fiiciency. A second experimen

-Lnit was o erated at constant coke yreld and stnpper [

::fguKuwart ﬂaghed drstluate The. feed-p'operttes ‘and-the FCC yletds are summanzed m Table Xl

An HbTC expenment was
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‘containing gas streamthrough a reaction zone containing a non-acidic,
hydrogen activating catalyst at a tenperature of 400-[err]., preferably R
410-530 C, nore preferably 440-[g¢}1g fadep hydrogen 15 partial pressure

~of 10-60 bar, preferably 20-40 bar. 2. Process as described in claim!l
wherein the heavy oil fraction has a content of asphaltenic constituents of
less than 2%, preferably less than 1 % 20 3. Process as-described in '
claim1 or 2 wherein the heavy oi | TBEE®HIER is a (synthetic) di stillate-

hav g a boiling range substantially between 350 and*[err]. or a (synthetic)
deasphal ted oil 4 Process as. described.in claim 1. t he heavy - --
Ritatn B30

oi | friacti Sredaroskyistillate subs‘f%?f‘?’%qtleg BeFtHy b d[err]
obtai ned by thermally cracking a &&#eYC rexpeximent 25 5. Mis0 i:kisa&egs descri bed
in clains Pd ém?ggj n the catal yst comnpri ses one or ‘mor.e group VIl noble
netals, pr or R y pal | adi um or .plati num 6. ‘Process as described in
cl ai s, 1-5 wherein the catal yst conprises one or nore group IVa netals, 30
especi A ysi,h&figngraq,&tyomog{ oup VIl bgngfal s, especial ongm ybdenum
chrom um or tungsten and/ or’ one or .npre group VIl netals, especially.
iron, cobal¥ Ut“rm’f;"kel the netal s pr3f3é1r ably in their %B?phl de form 7.
Process asrdesawi bed in claim6 wherebridt he catal yst cdnpsi ses one or nore
group b taI 3 6 2 especially I ‘chr om r st en,
t oget her w 510 f tals choan%t? gﬁt on, coba#tgl%r(lglac l; t he :
: rrE_t?aI S pr em_&ﬂé}_i_m]_ﬂgmuulnhLdeﬁﬂ@tm 8. Process 9%3@ described in clains
5 wher ei 0, stinct but lim ted hydrodesul
.' phurl zati or?cggsﬁiegﬁ%adg§&%?o¥:€£e§js described in clains 5-8 wherein the
Iyest conprises a carrier on .whi ch the netals are deposited, preferably.
a rrier wi.th a pore volunme of at |east 0 2 mM/g, especBally at least 0.5
m-/g. 10. Pfocess as described in cl a n% 9 wherein the.space velocity of
“the.feed is30.1 to 5 1/1/h, preferably 0.5 to 31/1/h ang
i'5-100-2008,N / kg, prefer abl y. 100-508-N /kg, nore pref®Pably 200- 400
NI/kg.®11. d%@gowg as described in claigs 1-10 wherei gt e hydrogen
_containing _Stream conprises a mxture of hydrogen andofé/gr ogen sul phi de,
- the anount IGP hydrogen sul phi de bei n&g_u‘b to 50% (v/v) he armount 50
of hydrogemcopref erably between 1 anhd.B80% nore preferahly-between 5 and
- 25%. 1g. Pro gss as descri bed in cI ai rgtsol 11 \/\herel n tt}’eoreactl on is

the hydrogen rate

“carried out. et—bed ot - . +owrnode: 55 13..-'-“'

‘Process.as descrl bed in clains 1 12 Wherel n at Ieast a part of the
unconverted nateri al present in the product. of the reaction.is recycled.

- 14: - Pr ocesanprsx descri bed in clains 1-13 \/\herel n the unconverted materi aI of'_'_'. :

--the reaactlon 1S used as.feed 20 _
: Use of thermally cracked flashed distillate as feed for HCTC

o Thermally cracked flashed distillate ongmatmg from Arablan'heavy feedstock was used as feed for an

R _ _HCTC experiment carried out.at a temperature of 450 °C, a “pressure of 30 bar, & LHSV of 1.0 Ih, a
LN g0 Hg/feed ratio of 250 Ni/kg and a run length of 161 hrs, using catalyst No. 12.. Feedstock properties: specific
T gravity {(d 70/4): 0.9139, sulphur (%w): 2.22, mtrogen (%ow) 0.31, RCT 04 (%w) The net conversion was
- 42.7%. The results are summarized in Table xzv '

o .TABLE XIV'
Y - ' :
- Selectivities, %
C1+C?4 _— . 39
: Cs-150°C | 115
. s0 150-250 °G.  |. 218
o ' ' | 2s0870:0¢ .. | 620
Coks - 4 o005
Total Hz cons. %wof | 022 {
Kz HDS 1/(n.%wS) | 024

" Example XI
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_EP 0 318 125 Bl Use of feed cont ai ni ng enhanced anmount. of asphaltenes A

-'Kuwalt Jong resi-due was. used as feed-for an HCTIC experinent carried out at

-a tenperature of 450 [err], a pgpg,.wngggﬁo bar, a LHSV of 1.0 I/l/h, a
“[err] feed ratio of -1000 NI/kg and a run length of ‘50 hours, 5 wusing
catal’'yst: No. 12. Feedstock .properties; specific gravity (d 70/4): 0. 9139,

. sul phurm@%v);edc%mﬁeing mhhmceganomew)mphﬁheaéi metals (ppm: 42, RCT (%: 5.1,
[err] asphaltenes (%) : 2.4. The net conversion was 45% Sel ectivities (9%:
[ e - ['erAuwat iong rpeidue]wap @sad]as febdl for an [HETTH jexrfeement carBdl dbt atrolemper@urd of €0ai ns
_10 1. Proeessssirgpf §0Har, @diip¥rot it §io s Ha/fcneamobrqoowmnﬂ@rrun kangth ofi SgHhows,
frachi oHisy ceegysh NPSPﬂQ%&S@‘lH’@e"ae% aregific araYity ¢ ZQ/4) O 39 eaiphun §ow): BBhivagenof
‘asphal 1@ O 1Eometels Rt & FCTIwx S Srrapblionss r@é’wh@r‘* e PPt SONGEPD Yeh 45%-

- contai oGVt Cand L daY AT 1 e BBt P8 267R1cKE &i'ni ng a non- aci di c,
hydrogﬁg actlvatlng catalyst at. a. tenperature of 400- [err] preferably
410 *nor e preferably 440-[err], and.a hydrogen 15 partial

pr es ur oce]sg forzz @b \lers%r %gg bl Xl & nth Q 45h‘ter%ractr

. fr{s o 'SZ%ED 5 CJ h dorlI n

claimi1 cr.s,r Rafitlea S eag Pt |
ConSt ' tue dctBF\%n%c u¥n aeﬁ‘oﬁ- @ mg tal s‘E&CAeSS as

;_.descrrbedt ﬁur%'&?‘éﬂ-@éo cVhebiahi 4idiohan \ér}breoia feaBr th)% *§aﬂd

~di st | at amWeggrea,f dﬂaﬂgrefe?dBQQo&UB&t anti al |y between 350 and 80 C or a
- (synt hetlc) deasphal ted oil. 4. Process.as described in claimi1 or 2

~wher ei et RRcéie ay Yesrited i diah 1 (Nﬂerbrﬁ R’ haiivg loil kracBérenas U bGreanbfiasghbnenid Qbrlstitiits
Be.t/ween 350e£m¢n[2wwrﬂ>reiehbrale§e\darbwovt hermal |y cracking a heavy residue. 25 5.
Process as described in clainms 1-4.wherein the catal yst conprises one or

- mor eregr¥Hu Provéss las Wedstited e tlainst o effersiratbk regyp ol fiatitiomis @rsypihetic) distiffate avin@raocess
asNdescr | be@glrwgebwmaw-@m%@land 599 C‘c<atad$yy’!§9ﬂt=):@ﬂafnhﬂlt§esllone or more group
I'Va: metal s; - 30 especially tin, aone or .nore %roup VIb netals, especially
ol ybde‘huﬁf“%ﬁﬁ raéﬁ’?*‘tfﬁ‘?eér‘“ f"a'ﬁ’g o whesainying ey @il Brclioyie @ C&F“@EP&”W?“F‘*‘“M@P‘ 93, -
.'espﬁ%:sl al | JoreeP OE’Ub'S&Pt Csptaippciphermeiny araniing '?a‘ﬁr’%’l'dé‘? ably in their sul phi de
for 7 Process cr| bed . in in the catalyst ¢
or.mor o R @gﬁs G5t B S S e B S bk

otal dmor latmum
-tungsten "% one-For " fbr-e ‘metal s chosen fromiron, cobalt or

-':n' Ckel t 'E?oc&'%taé'a%s& Eoﬁif sy 3- 5'31 Qlﬁ'ﬂge gilu ﬁ&ﬁn@e@r% morep r&ﬁq§§ @éls,
desey) Hed o) g R e - R o g Do gl g e
hydrodesulysg ghdrd ér'éﬁd O nfdtels! Mépliaé(any %n E&tﬁﬁ %ﬁﬁcb@ﬁthg%%fs' d?&&aﬂnﬂm e#'sﬂiﬁhu&
“wherein thgncat al yst corrprlses a . carrier on which th e metals are deposited,
- preferably a carrier with a pore -volune of at | east 0.2 m /g, especially at
Jeast 005 Prdcéeg asl@bscriBed ae 6isimas wiesis rhd) edalysh carhpisssonb- & m«herg&iun Vihevefappace
“vel oea ty @épstilly rfmfbdenum Bhrdmitio aBtdn(;étdsh toggthez fveth @bé yr bre metaisOchbsandrody ikah) / h - -
-and fhe" hydjaugemckalamemetalsb%rémmthw$dm;de[meferabl y 100-500 NI /kg, nore
cprefer ably -200- 400 N/ kg. -11. Process -as.described in clains 1-10 wherein

"-'-'-t he hyd? oGEgess oast daseribed) i "’S P‘P‘@arﬁ% D’hﬂ!ﬂ"i’ %SC@WH‘! 5(‘9‘61? e dmtmct but fimited hydrodesul-
e - .phunzatron actrvrty S - _

. '_ 9'._'.'_ Process as descnbed in clarms B -8 whsrern the catalyst compnses a carrier on which the metals are
o deposrted preferab!y a carrier wrth a pore volume of at least 0.2 mlig, espemally at least 0.5 ml/g.

; : 10, Process as descnbed in claims’ 1 9 wherem *he space velocrty of the feed is 0.1 to 5 //h, preferably
T4 .05t 3 Whand the hydrogen rate is: 100-2000 Nllkg preferably. 100-500 Nl/kg, more preferably 200-
'---_-monr/kg - _ _

o 11. _Process as dsscnbed i clarms 1- 10 wherem the hydrogen contammg stream comprises a mixture of
e T "'hydrogen and hydrogen sulphide, the amount of hydrogen sulphide being up to 50% (v/v)of the amount
Gnii.60 . - of hydrogen. 'efarably between 1 and 30%; mare preferab!y between 5 and 25%.

'-_.-__.12'."_'=rocess as descnbed in. clarm_s 1 11 wherem the reaction is carried out in a fixed bed operation,
IR o1 eferably in an. upﬂow mode '

55 Process as descnbed in clarms - i2 wherem at least a part of the unconverted material present in the
. _pnoduct of the reactron is. recycled

':._,;.__"_.'-‘_.Process as descnbed m clarms q- 13 wherem the unconverted materral of the reaction is used as feed

20
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hydrogen and hydrogen suphi de, the anmount of hydrogen sul phjy m‘M\H‘“
50% (v/v)of the anpbunt 50 ‘of hydrogen, preferably bet

nore preferably between 5 and 2% 3iR12dkpcess as described rn &l at md 1°11
wherein the reaction is carried out in a fixed bed operation, preferably in
an upflow node. 55 13. Process as described in clains 1-12 wherein at

| east Uso phieed eontainivg echacesd papyrd of asehaliedeal present in the product of the
reaction is recycled. 14. Process as described in clains 1-13 wherein the
unconver ’t‘éﬂ':l‘”ﬂ"a‘?’é?r ieétFueo‘fast‘ﬁ%d ?sefé foppr HSTS ewgrimant carkg. %a‘ a tompargiurs pR450H5 B

%% él&l{l/ﬁ ‘f’efﬁiq [38‘?1 of 1800, )en 50_ hpurs,
PI’ 0663;5 %%ﬂﬂy%\g:a % Tweﬁé ?g &qul :n&f @ﬁ% qu }'ife}ﬂn l’ :er togw strg%’%‘ plus
|- g€ GuecsilD s B, Geisnake, dlibe T2 (?“%LJ fz) oL d€,7aVarle

eneur en con S’ aspha fent gues rml ns % en poi ds en none
tenps Gimsd' un courant d'un gaz contenant de | ' hydrogene, a travers une

zong do reaction contenant un catal yseur non-acide activant |'hydrogene, a

une t ePefoadsd e tecattiPsionod aGead il Bia&lof iR §fhtof Rachidds; SAriding &Bsuibad' kdaGlibid €7 de
440- 510 fact6d, Haviky18 dBhEBARSH GRpHAMMD EdnkRuddishitdeubeada wdether with A0hyEdgdhar s,
de pr 6f degisiringtias 2tbathhib@ghS. reatiionHoRE EshGint g laddn-bddi¢, BYREYdh Gathvatiag cakalyst at a
dans- | equeipedature bfr 4001560 N COpleterably 410580l e Camarecpréieislyl 440510CU0) Shd talrgmiiogen
aspt¥al t epartiplieressuckoof 16 bar deet@aty 2R4Qmr.ds, do preirence de. noins de 1 %en
" poids. 3. Procede solon ia reveridication 1 ou 2, dans lequel la fraction
di:hui 1% Pooesd@s descried ini¢iaimi | Whetein( s haamoeil frpgiiop haayawtempf iapphaltepig [cpnstituents
dsbul | i o4 less then Y. srelormlytieshtiea ¢nent entre 350 et 580- C ou une hUI | e
desasphalte (synthetiq ue? 4 Proc6d6 solon | a revend| cation dans
| &gifel® | &OPPaPi dB?F"BB“H claim | G R BeEg thy pRay &l ffat‘;}’“a% F‘F‘?‘ h?'s““% ha‘""g a
subst ant %ﬁ"'\gd?'}?gﬁ? s?ﬂ‘f ‘éb"é‘ﬁ? &% YL G15f & RIMBAP) PSR ﬂ'ﬁ%g' t hermi que d' un

resi du ! QHJ st as descr %Ciedfé S?|OPQ wlhorsmrt ndi 8 C n IS ditxlla asngit% ﬁﬁl&}%l ilirl °
t | n ciatm erel 10! a Ul 8 g
g?eEG?/Zﬁce u pa‘l';'Qlds Hr%oégff%yé’b%wnﬁﬂm 'g@g fp,gjil roc 6d# soI on |es >

r evendy, Cafoci3Saslaederbd@ S cbifGUe] whéeif AP LUSRY o HRIRY %dor%rglérdab Ui RdbieS

net aux d%egrsoyggrab;?/ga"a&p,ﬁg}gtg[;;gnt do | "6tain, un ou plusieurs netaux du
groups VI b, special ement du nol ybd no, du chrome ou du tungstene, et un ou
pl USi ealr Srodedsads Xdetiiibed BUREMS/H 15| wheSdire thie AdaaiyBtndomiitiset @he of albire geaipald metalsdu

ni ckel , kgetiallyBinaone Gtragié godep PGHhERIE NG ectin Siolybdeuium,fabronbuns ol hegsee,. andor 7. :
Proc6de sw grmdra groew ¥iticheatad, iesmeciblly ichansbblegruidkel] e cetals| pyederably ic dhgjyrseiplideun ou
pl usi | eufsmnet aux du groupo VI b, special ement du nol ybdene, du chronme ou du
tungstene, en m~- ne tenps qu' un ou plusieurs netaux choisis parm le for,

| e colbal rasess| @ gaseroed in cl Rohaein &‘Paﬁ#ﬁa’yél'ec"mpﬂ#esr@ﬁc‘é repsh grove Wb metalve

sul f8ur ee espegsilygmolyhsprim FROBINMOP H198ioP.loRseT Wl PR oy megpisrehoses g irony

cat al yseGPPPPENEE Be MRS R & NPT IR f ur a-

8. Process as described in claims 53-7 wherein ths catalyst shows a distinct but limited hydrodesul-
oo phurization activity.
i
9. Process as described in claims 5-8 wharain the catalyst comprises a carrier.on which the metals are
deposited, preferably a carrier with a core volume of at least 0.2 mi/g, especially at least 0.5 mifg.

10. Process as described in claims 1-9 msroin the space velocity of the feed is 0.1 to 5 Vi, preferably
45 0.5 to 3 14/ and the hydrogen rate is 110-2000 Nikg, preferably 100-500 Nikg, more preferably 200-
400 Nikg.
t1. Process as described in claims 110 wherein the hydrogen containing stream comprises a mixture of
hydrogen and hydrogen suiphide. ihe amount of hydrogen sulphide being up to 50% (v/v)of the amount
50 of hydrogen, preferabiy between 1 and 30%, more preferably between 5 and 25%.

12, Frozess as described in claims 1-11 wherein the reaction is carried out in a fixed bed operation,
praferabiy in an upflow mode.

55 13. Process as described in claims 1-12 wherein at least a part of the unconverted material present in the
oroduct of the reaction is recyclad.

14. Process as described in claims 1-13 whorein the unconverted material of the reaction is used as feed

20
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“di-6 Schwer Pe&rﬁ metaux ch sis rm‘4e .eyffé’ cdeElf &ile RN leTBdtauy @hantidecuigronse g ieUm
ket andeg? oimers n rch ther m sches Cracken ei nes schweren
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9 Procede seion les revend!ca’nons 5-8 dans lequel le catalyseur comprend un support sur lequel les
: miétaux sont déposés, de prerérence un’ catalyseur ayant un. volume de pores d'au moins 0,2 ml/g,

. '.: \J w0 spécualement d‘au moins 0 5. mllg :

-Schwer bi
F raktl s. n (%yi 3.4 §c 05 ool 56, Ethifburndolnp@hd emoGipleiedse méiBh dy on

1_0 Procedé se!on les revendlcatxons 1-9 aans lequel la wtesse spatlale de la charge est de 0,1 a4 5 1/1h,
de preférence de 0543 Whetle ‘débit d'hy drogene est de 100-2000 NUkg, de préférence de 100-500

Nilkg de p{éférence de 200 400 Nl/kg

. .11 Procede selon les revendxcattons i~ 10 dans lequel, 1e courant contenant de 'hydrogéne comprend un
melange d'hydrogéne ot de sulfure d' bydroge'\e la quantité de sulfure d*hydrogéne étant au maximum
de 50 % (v/v) de la quantite ol hydr ogene, .de préference compnse ‘entre 1 et 30 %, en particulier entre
5 et 25%. s . .

_12 P:océde selon les revendwatuons 1 11, dans quuel la reactron est condunte dans une opération 2 lit

' f‘ ixe, de préference avec ecoulement de bas en haut. -

RN '13. Procédé selon les revendtcatxons 1- 13, dans lequel au tnoins une partte de 'ta matiére non transformée

présente dans le prodmt de la reactron est recyclée

14 Procede selon Ies revenmcatlons 1- 13 fians lequel la matigre ‘non transformee de la reactlon est
o utllleée comme charge pour une reac’uon de craquaga catalyttque a Ilt ﬁUIdISé :




"_._'Edel rret aI I ‘e, vorzugswei se Pal |'adi‘um oder- Pl atin, unfarit '
.den Ansprl chen 1 bigs-5, worin der Kat al ysat or si n oder - rrehrH!ﬂman[)m“ﬂmn“l
“I'Va-'Metal'l’e,” i nshesonder e Zi nn,gsh Q,Q%B{mhrere G uppe M b s s
e nsbesondere Mol ybdi:n, = Chrom oder Wl fram undl oder - din oder nehrere .
Ren uppe VL1 H Metal l'e, i nsbesonders EI sen; Kobalt “oder Ni ckel unfat, wobei;
di € I\/Batahthesmlnheugswa se in ihrer “Sulfi “df or m vori iegen. 7. Vorfahren nach -
_'---'-Ans ruch -6, worin. der Katalysdtor ein-oder nehrere; .Gruppe: Vi b- Metal l e,
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