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WARAFFI NS The invention relates to.a

: | ] soparaffins having 4 to 7 carbon. a
nol equl e from synt. hesis gas. t- ls'-?known in the art to prepare hea‘ﬁgns
ins- containing hydrocarbon T xtur és” by means of the Fischer- Tropsch
Synt esi s. Recently it has bem:ffound advant ageous to subJ ect thxeszzg

| hydrocar bon conponent s val uabl e as fuel s. Thus, United Ki ngdom pat ent
, 077,289 di scl oses aanoozssssoma'nprnmnmgrmlmraasomammwure of carbon
i de and hydr ogen, al so knewn:as synthesis gas, with a catal yst active
e Fischer Tropsch synthesis and thereafter cracking the resul ting

par afffi ni ¢ hydr ocar B$hdnventiem rgletasnte apprinegs offumn the predictionded e

di stifl.l ate fuel ssophr£fifiths AavPig4ees 7SeABOR dtdmdi it RSFLULD FNROPRARPES ent
No. -G 147 873. AA nost interesting class of hydrocarbons, finding particular

use gs conponerﬁs in gasoline blending, are isoparaffins having from4 to 7
carbdn atons SurpriE§ dglknova i sbesathas pbegirel neavy pAﬂaﬁMﬁchﬁmaéfl ns

in tHis class tt@db@c%@ﬂﬁﬁ%@u;é‘ g%%é%?% éhegaésél{erh'i‘xqg:sXh the

Accorldi ngl y, Zh present inventi rovides a process & -pReparation
of idoparaf fins™¥ _
gas, Iwhi ch prodesisodarbonean-parintedad im ﬁmercihaatmmydro&mlhgut e Sheet

-21 A t 200 F h, hyd b |
usual Fguiont.al gcrgra]?amegrt héﬁagid -Lgﬁpscgfb?'%é:g'?é:%’rﬁ“g{](}% e &;Z%’%r é{% g 531 t,

togetlher with didted Kipsdempermatelio 47 7a28%dbekosrat #piratess comprising

10 contacting a mixture of carbon monoxide and hydrogen, ‘also known as
synthesis gas} with a catalyst ective in the FischerITropsch
' synthesis and thereafter cracking the resulting paraffinic
hydrocarbons in the presence of hydrogen to yield middle distillete
fuels. A similar process scheme is disclosed in European patent
15 - No. 0 147 873. |
A most interesting class of hydrocarbons, finding particular
use as components in gasoline blending, are isoparaffins having
from 4 to 7 carbon atoms. Surprisingly, a process has been found
. allowing isoparaffins in this class to be prepared from synthesis
20 gas in high yields.
Accordingly, the present invention provides a precess for the
preparation of isoparaffins having from 4 to 7 carbon atoms per

molecule from synthesis gas, which process comprises the following
steps:

25 a) Synthesis of a heapf paraffins-containing hydrocarbon mixture

over a Fischer-Tropsch catalyst;

b) Conversion of at_least part of the heavy paraffins-containing

hydrocarbon mixture over a bi-functional isomerization/hydro-
cracking catalyst under isomerization/hydrocracking conditions;
30 c) Separation of normal paraffins from at least part of the

_ isoparaffins-containing product of step (b);
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I n tlm.e.ﬂ-proces's of the invention it is preferred to use in the first step
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obal t catal ysts which formthe subject matter of European patent =
cation publication No. 0 127 220. These catal ysts contain 3-60 pbw -
t- and 0.1-100 pbw of at |east one otlper fmetal chosen fromthe group
bd by zirconium titanium rhenium rutheni um.and chronium per 100 pbw
ca, al um nd)or Repydldagdubear pmdd! of thet acinmel gheséicattal ysips (bave

Nt ageousl y 5 b .0
brably sati gfe?ltﬁ&eﬁ?gﬁgﬁ“o% kjgg?% rd}g @an £ " gp\%&g@g% %g Eﬁgr &nLis
otal "quantity FoFeREIHEFIPSAR éﬁéﬁ?“ﬁfﬁmﬂ W“éh%ﬁ{sy%talﬁﬁ? asyellyas ng Co/ m

yst, S 11 s cohminusieaoe nﬂ:lteandl:ﬂali hfﬁ €Rd aerﬁtgroefsprp&sseﬁhbflsr &drane] / md
yst, san i ght fati.e 9 _cobal i deposited on
bat al yst b?oéﬁtg%gﬁ’nl\éﬁto t Re "f°rfaqr°ﬁ'p oaf %’(‘)‘oflrtm 7 &&38ht on the
yst. The prepdPatheonresesshef beaﬂrlvec@toaﬂ y'stis whifelred eoused innthehe
step of tfhﬁstprsﬁé‘@?tﬁleobEi"@ cagé(ﬁ}lttk%lcﬁ £ %@QL\X hhEG O yt -
er:

ding to oge of th pr ocedur es rrentlone her el na
cobal t ’6"@68&‘?‘&8"? ﬁPBH’é‘aGF“hIPPBl%"@éb%“ P - i ddrRdgPilt-i Shesen
pquent | y t betaliyses coatain Bs601@pw doballt iandOomea -000 rﬁ%eoﬁfaepﬁeasal 55 by

pgnatioon, Qindd Letaqt h S n _one or_.nore steps by
pgnat i on -and suEseaalugﬁ‘;fs]%Th ?%ogngé%élrfm?s %%p‘%)tsbp'tzé PRI Whe Shrn P e st eps,
by i npr egRBtHiyA; fe\ﬁbe%’)um fid shramibal peri $0Qmpussilédai rmleminwernor e

5 by kneadsngmand]_mhsemd?g; |c¥.x:£xtl% other netal is deposited in one or
steps by |nprqﬂnat|on process according to the invention

t.h
brence i's given to cﬁ'éalﬁ?fés df”vﬁdﬁﬁ’laf‘tiﬁe??&?%tb§e%(?ﬁfa?‘?ﬁdnby fenesging

and/or 1mpregnation They preferably satisfy the relation:

L .
(3+4R) > — > (0.3+0.4R),
_ S
15 wherein

L is the total quéntity of cobalt #resent on the catalyst,
expressed as mg Co/ml catalyst, | '

S is the surface area of_the catalyst, expresSed as m2/m1

catalyst, and
{ 20 R is the weight ratio of the Quantity of cobalt deposited on
[ the catalyst by kneading to the total quantity of cobalt present on
the catalyst.
The preparation of the cobalt catalysts which are used in the
first step of the process of the invention is preferably carried
25 out according to one of thé three procedures mentioned hereinafter:

a) first cobalt is deposited in one or more steps by impregnation

and subsequently the other metal ié deposited in one or more steps,
also by impregnation, N
‘ b) first the other metal is deposited in one or more steps by
30 1mpregndtioﬁ and subsequently the cobalt is deposited in one or

~more steps, also by impregnation, and

_______________________
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~ pbw ¢opal t per 100 pbw carri-er. The preferred quantity of .other metal
pres nt'in the cobalt catal ysts depends on the way in which this metal has
beenjdeposited. In the case of catalysts where first cobal t has been '
depogited on the carrier, followed by the other metal, preference is given
‘to. cqtal ysts cont ai ni ng 0 1-5 pbw ot her "mgt al per 100 pbw carrier. In the
case{of catal y§ ere first the ot her al has bee | on .t he
~carrier, foll oV %hrﬁ%g"%ao%aﬁ %eﬁ?s&t &t e cgn? sorg'l'l‘\’/]‘"ee’ns op ca? S‘fnea ing and
cont Il ni ng - 5- 4@-\We}ft1nfh@leopﬂeqr metall ipaepdOiFeghin @aﬁrqlernorPrS@Fe# dce i s
giveh to zircoph Ascilne other nmetal and to silica as carrier material. In
ordef to be suitable for use the cobalt. cat al ysts should first be reduced.
Thi s|reduction may BUiEaP¥3Fese ac5PTIiog HUthe IWERELAN PReferRRCG dFa8VER at a
t enpér at uPe betevehe RB0 ofintbb3bo cbeirﬂsesvudxdnamﬂﬁgdxsgenpmr&bmm pgrgas. In
t he process of n ar he Lhetistep is
pref ¢rably car%‘?%?bbn&%up Tﬂir]r%eraq&?g g?ﬁéygg L.[sngr§r ﬁr eL%artlcul ar
of 175-275 [ er FhCeoiple £realiysss deperids pe @Po‘é@'ss}nl‘\ihl}sheﬂelrsabﬁﬁlch?frl ed out

at ajpressure séexﬁaap&ileaa 2RdeHeN e BECéHcai s %&%Sfbégt chﬁﬁrtrtééio
m xt gres whi ch ar e eI| %e to be used f ration of .isoparaffins

accof di ng to tReT SURH the, fathey %11185‘? f’&’i“ﬁeﬁe Frarting from
a hegv rbonac%ﬁsusnmliergiarlensuchaaayswlcpnoauﬁhgru iLR§ gbwootherghétal

nydr pearbons. Spgh 186 1A MiAl 895, Ble $hea el ELngLOD.Rb P ALl dlaL! on
or afjconbination of these processes. Since t consunption ratio
~of the preferr’éﬁ‘:a&ob%ﬁ pegndepgsited;anp ghearpier ?Hé‘"ﬁ?ch%ﬁeeﬁ? 8% ng to
the Jnvention, pteferbnsse 1ea§1®snv&weecaube7blcghesimagssaﬁbl@:ﬁ@fcmveﬂsron i's
ai nred at, it| e use CO_mi xt ures hay a H

mol af ratio h.% arl % g pt\yeca"é‘ﬁ tab TEFe car P ?Yer?gt‘c’)u?qq'tcﬂ’é "{m ?stthgt ep of
the present prBE*G?é-‘sm‘F'éalaaméée thleh asanapdegbratiendal .i Antdrdest tmber ef or m ng

of natural gassuitabgh ﬁureu@ tkl ecroslimaaafgsuges%oh@alﬂgsa vd eéddce@O TiRL ar
rati @ of about 3, a feed for the first stﬁ)sof t he

procgss of the"d“\féz?‘i‘ jind %tF]glcﬂWg %arél?-if 8PF1PCerRact ipge the catalyst ac

a temperature between 200 and 350 °C with a hydrogen containlng

gas.

In the process of the invention the first step is preferably
carried out at a temperature of 125-350 °C and in particular of
175-275 °C. The first ste§ of the proéess is preferably carried out
at a pressure of 5-100 bar and in particular of 10-75 bar.

HZ/CO mixtures which are eligible to be used for the | _

25 preparation of isoparaffins according to the invention can very
suitably be obtained, starting from a heavy carbonaceous material
such as coal, or starting from light hydrocarbons such as natural |

gas, by steam reforming or partial oxidation or a combination of

these processes. Since the uz/co consumption ratio of the preferred
30 cobalt catalysts is about 2, in the process according to the
invention, in those.cases where the highest possible CO conversion
is aimgd at, it is preferred to use H2/CO mixtures having a HZ/CO_
molar ratio higher than 2. Very suitable for carrying out the first
step of the present process is a feed which can be obtained in the

35 steam reforming of natural gas, which yields H,/CO mixtures having
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havifng a Herr]/CO ol ar ratio of 2. or less, then the H2/ CO mol ar ratio of

sai.q ffeed can be increased preparatory. to contacting.the feed with the
cobg t. catal ysts. -Such an increase of the Herr]/CO nolar ratio.nay. be
‘brodght about by, inter alia, addition of hydrogen, renoval of carbon
mynofi de, mi xing with a hydrogen-rich H2'/(‘,‘O m xture or by subjecting the
| ow-hydrogen f | f ctia Ly t f
reacfkion can bgelgdépglrxeo gr%;tib ft %5 nddi %%&?rr}&tk)e{ f"f}fé‘t@sﬁggﬁ %fr
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catal yst. In pihieS @6 nk %eg?& uERE B6ht fega%ﬁ'aysg Yo13ge a

Herf]/COratio substanti all han t at 0 as The first
stepl of the prBEIEeHy Géég‘éall of fegrbopmgnenida, JuxPE vith 2 .hmdmeehr%ﬁh | east
partfof the naphkitamixcureasd bwmmm&&i@.gdtﬂenlam}rﬁwg&h sée&p thscaydoocracked

and } sonerized Lhe econd ste at I s used which preferabl
conthins a cat. aﬁ‘ t?’l ?/"éct §§ W?S}%Itgﬁo%(?ﬁéﬁ re ﬁelgnn%ﬁnp c%aﬁﬁéﬁtgr?f‘xcan
be dnposﬂped ohnemymam dddiionein hhqlﬁxgscrsaeklquthﬂwrpseﬁsepfzatphmmcal .

actiyity, for grenpbe@ acaé-%kfll.e(ia?%%nﬁ\é)'&hz%hﬁﬂ CabaYYsitCl e AsZLQbI i C
carrjer is preferrﬁg% The catal yst_used in the second step of the process’

accofding.to tR&% 9 8YPifsy tamb¥dnessR sé’&{:‘é?iﬂsléaéler‘:%cFPFv%mﬁﬁf I
conppnent s oneactoridng toetind dneaicdoh ad chowmral CingSthéliB, H\/chBmcslnd/ or VIl of

the Periodic S¥§£ O@g@ﬁg&&%dq{y&%& %ac'a%b&{ %oﬁﬂiﬁgf t :It.gu'iﬁs&l%”

rhenfum the neta I ron e net at | num and
pal | hdi urkgr ouﬁgﬂ“@&t: ALy she firsy S&eanebWFau%aﬁe&t éPy‘tf}"Ga?&a;?'“act i ve

met af conponentogeiker éld yaearytsal rtnOuszr 5&)03-'%55 g% M:gbh@ndwrcai:erﬁttl
0 LF parts by WEIh%QL a(?fH yg& rat & t:an rfl%r Rywer tlgan that: % rtl‘:t{eeli:'eed

gas.

The first step of the present process is followed by a second
20 step in which at least part of the heavy paraffins-containing
hydrocarbon mixture produced in the first step is hydrocracked and
isomerized. In the.second step a catalyst is used which preferably
contains a catalytically active metal component. This metal
component can be deposited on any acid carrier having cracking and
25 isomerization accivitj, for example a chlorided alumina or zeolitic
carrier. A zeolitic carrier is preferred.

The catalyst used in the second step of the process according

to the invention may contain as catalytically active metal
components one or more météls selected from Groups VIB, VIIB and/or

30 VIII of the Periodic System. Examples of such metals are
molybdenum, tungsten, rhenium, the metals of the iron group and the
metals of the platinum and palladium groups. Catalysts with a noble
metal as catalytically active metal component gener&lly contain
0.05-5 parts by weight and preferably 0.1-2 parts by ﬁeight of

35 metal per 100 parts by weight of carrier material. Very suitable
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h

a non-noble netal or a conbination of non-noble netals as -

ytically active netal component. generally contain0.1-35 parts by

nt of metal or combination of metal s. ger 100 parts by weight of carrier
ial. Very suitable hydrocracking catal ysts contain a conbination of .
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um Li kew se very sui tabl e ashqydrocrackln are. catal ysts

atal yst s |
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ckel per dtéfbipacis bf 0uSHhipaots bgrvdight nadetn glarticulag-1-10 parts

pcar bon- Cor%qeikﬂp o2 QGRRSHish1e! hedal 9{)%@: %%Ii QaePl REGadds bgast par.t

ne al kal i - I ons present ‘therern cations, in partlcular by
hgen i ons HAEENST 8%@%@?% Ay Bﬁ'rqsoh% weight o, armatal 95 CRRNRy) s
Ise as car yiglanipér GaLMIpest §00 aa&s by tda@ ghy GEOEardieRn maRYE41Si ON process

e e preference, i th an a nt of
Chat® s, L aSeBeRhETS! R aPt disea °8be*€§‘$4>%5 pf Bd e IR Ye R
s can be aptpﬁqredoltadttmhzewigsmen|amdA¢wmebyhﬂenmméV°mhﬁé¥%uch as by

pgnation, pek&Akaliedy QlidaBie QECHARGErackihglcatysts Lﬂe ceah@lsy&l cally
e netal conponents have heen applied to the carrier, z talyst S
[

ly dried HRtrhsGOREfReMt) 3 %ﬂr(',‘F n@dwe%r 8ebivePtaRuteR Ar b PE S e
Iy enpl oyey weighbieff Afdkedf pAN DD Glaess Wiyt e fghtti efretaericf n@td-i8lmm

er; 1zeol ites syi L@gb Heq,r K5 oBPadid %. ava{gfsttgrmlcamr 5 dR-Mbesent

bconver si on 15 sts  are able as a fine powder. The
tes may beesil'iaﬁéd‘:qﬂ\‘?libaﬁjapt?ﬁzlneg noble megals msnﬁﬁlﬁﬁécalf%ra“é&&ﬁpl e, by
essi on angiext updtant SHARY Ndrel Prfieebilyalibyd Gar tiead Suliphddicefothe

ytically agtive netal onents haye been %|Ied but befare the
nati on du&?‘ﬁg“\ﬁﬁ?isr‘?&f‘h%toﬁfgfygra??%g (SFF%@p Rt sBSiT Sufpy
bspondi ng drralesn Buyi Bglshipitegcthded sniti be avayactiig the catalysts
20 at a temperature below 500 °C with a mixture of hydrogen and
hydrogen sulphide in a volume ratio of 5:1 to 15:1. The conversion
of the catalysts into the sulphidié form may also be carried out by
adding to the feed, under reaction conditions..sulphur compounds in
" a quantity of from 10 ppmw to 5% by weight and in particular in a
25 quantity of from 100 ppmw to 2.5% by weight.
The isomerization/hydrocracking step (b) of the present
process is preferably carried out using a catalyst comprising a
zeolite having a pore diameter in the range from 0.5 to 1.0 pm. The
silica:alumina ratio of the zeolite is preferably in the range from
30 S to 200.
Very suitable zeolites for this purpose are zeolite Y,
mordenite, zeolite 8 and ZSM-ZO..
Both the natural and the synthetic zeolites often contain a
certain.quantity'of alkali-metal ions. In order to make the

35 zeolites more suitable for use as carrier material for catalysts in
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desfre,d, be conbined wi'th an -inorganic matrix or binder. Exanpl es of
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product of st&pmRESFSign @R eﬁ‘t‘B‘d%‘§§ B TE r’rﬁ ‘E"E?Efﬁ%ﬂlynﬁ e8n°‘f S gepar at ed
by fjracti onal tHé S&a]thiﬁiﬂc@ﬂl}t @cobiedingral Ehmyonpnis asté deeanppdi€i.ebnt+ 20

- f t. t of.th t | ed
ragtion. k??cr re T REd S ? aft??r};cl:[e u&%ﬁ ; {uc v i’xor}necﬁlgga\{:éné&g%ggye% XnE@CyC) €

to gtep (b)

act
the corresponding oxides. During shaping the zeolite may,

to step (
desired, be combined with an inorganic matrix or binder. Examples
of suitable matrices or binders are natural clays and synthetic
inorganic oxides. Prior to the formation of the shaped particles
the zeolite and the matrix or binder should first be homogeneously

25 mixed. The shaped particles may have any desired form, such as
pearls, spheres, pellets, tablets, briquettes and granulgs.

1f, in the preparation of the present hydroconversion

catalysts, use is made of a matrix or binder, it is preférred to
prepare shaped particles which contain 10-90% by weight of the

30 matrix or binder and by preference use is made of a matrix or
binder that does not contain any alkali metals or whose alkali
metal content is very low. If desired, mixtures of zeolites may be
used as carrier material for the present hydroconversion catalysts.

Such zeolitic mixtures may also be used in combination with a

35 matrix or binder.




' eparatlon step (c) preferably a separatory nol ecul ar sieve is used
bl e of. adsorbing normal hydrocarbons. Suitably, 25 = unbranched _
‘ocarbons are substantially adsorbed, whereas branched hydr ocarbons are
retained in any substantial "anmount by7the mol ecul ar sieve and are :
rated off as a product stream This selectivity.is dependent to a |arge .
nt on the por t t.h | I Sel €
erably in the%r g%agnfeﬁsgérmqm g?)pgkgq'yd%‘:&&%\gtm%}g? g%gﬁ}bs l?hrom '
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In separation step (c), preferably a separatory molecular

sieve is used capable of adsorbing normal hydrocarbons. Sﬁitably,

25 unbranched hydrocarbons are substantially adsorbed, whereas
branched hydrocarbons are not retained in any substantial amount by
the molecular sieve and are Separated off as a product stream. This
selectivity is dépendent to a large extent on the pore diameters of
the molecular sieve, which diametgrs.are preferably in the range

30 from 0.3-0.8 nm, and most preferably from 0.4-0.6 nm. Suitably the
hydrocarbon separation step comprises a separatory molecular sieve
having a pore size which is sufficient to permit entry of normal
hydrocarbons containing 4-7 carbon atoms, but restrictive to
prohibit entry of such mono-methyl branched, and dimethyl branched

35 ° hydrocarbons.
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25 the sieve. It is possible to cérry out the process such that a
continuous stream containing normal hydrocarbons is obtained, e.g.
by using several vessels. The hydrogen-containing gas which can be
used for desorbing the adsorbed hydrocarbons, need not be
completelj pure and may contain a certain amount of other compo-

30 nents, suitably up to 40 mol % and preferably not more than
20 mol & of other compounds such as hydrocarbons, e.g. reformer
off-gas, provided that these compounds are substantially inert with
Tespect to the feed and the separatory molecular sieve applied. The

hydrogen-containing gas is suitably passed over the molecular sieve
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The effluent from the reactor (10) is passed via a line (5) to
the product separator (20) where it is separated into a hydrogen-
rich gaseous stream which is withdrawn via a line (6), and a
hydrocarbons-containing liquid stream which is passed through a
30 line (7) to the fractionator (30) where it is separeted into a .
light hydrocarbons (ptedominancly-c3-) stream which is withdrawn

from the fractionator (30) via a line (8), a C iso/normal '
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paraffins-containing stream which is transferred.via a line (9), a
line (91) and a line (92)_to the iso/normal paraffins separators

35 (502) and (503), and a_ca+ hydrocarbons-containing recycle stream
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"~ (501) by passing the hydrogen-containing gas supplied via the line
(14) thereover. The normal CS-C7 paraffins and hydrogen-containing
mixture is withdrawn from the separator (501) and recycled via the
25 lines (3) and (4) to the isomerization/hydrocracking reactor (10).
'Ca-C7 isoparaffins and normal Ca paraffins not being adsorbed
by the zeolite beds .in separators (502) and (503) pass through
these separators and are withdrawn as a product from the system via
a line (16), a line (17) and a line (18) respective}y.
30 This C,-C;

preferadbly separated into normal butane and iso-butane and a CS-C7

isoparaffins and c4 normal paraffins mixture is

isoparaffins mixture. The latter is an excellent motor gasoline
blending component having a high octane number and a desired
volatility. The iso-butane can be used for the production of C7 and

35 CB isoparaffins by aikylacion, and of methyl tertiary butyl ether
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_recycle gas c.orrp'ressor' (40), a li ne (14) ‘and a lI'ine (28). The' -
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line (21) to a low temperature separator (22) wherein it is

separated into gas containing hydrogen and mainly C1 4 hydrocar-
20 bons, a liquid aqueous stream which is withdrawn from the system
via a line (24) and a liquid hydrocarbon stream comprising mainly
C4+ paraffins. The gas is highly olefinic and therefore a desired
feedstock for the chemical industry or for the production of highly
branched iso-paraffins by alkylation. It is withdrawn from the
25 system via a line (23). _

The liquid hydrecarbon stream comprising paraffins is passed
through a line (25) and a line (4) to an isomerization/hydro-
cracking reactor (10).

The heavy liquid stream obtained from the separator (19) and

30 comprising Cl°+ hydroearbons is combined via a line (26) with a
bottoms recycle stream passed via a line (2) from the fractionator
(30) and containing Czo+ paraffins.

The combined streams are further combined via a line (27) with

a hydrogen-containing gaseous stream transferred via a line (6),_a

35 recycle gas compressor (40), a line (14) and a line (28). The




- the sysfem via a line (32) and a line (33) respectively. Because

e products consist mainly of paraffins they are of ‘excell-ent-.quali ty
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oct gne O@err]oﬁ[de&rdf tﬁembaéxidsnoga&ehﬂaﬂammmoamug ficghacatiifm,gas oil
and}l ow snoke POEQL rgggl .ne f om. a Iieavl%1 Q En%xmrgss&lpttgggé gxp‘i)(&r ocar bon

uct. The Ta I'Seintro uceér rocess via a (1)
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tragsferred. fis&rﬁearécr et QRat &fr €Rd nobld Qldgh @akhni@ ek 2)e sThraconbi ned
ans are pa d through a line (27) and conbined with a hydr ogen- and
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des¢ribed her ePFRIBESIE Thi The F%‘F]é‘reéﬁcf€°Pot}tehés‘f"§éé%%frl°’(‘€U)dr8‘Fr% GF e 2. -

14 reactor (10) in which the liquid hydrocarbon stream from the line
(4) has been isomerized and hydrocracked using hydrogen containing
20 gas which has been obtained via a line (3) from an iso/normal
paraffin separator (501).
In the separator (20) the combined streams are separated into
a hydrogen-rich gaseous stream and a higher boiling hydrocarbons- -
containing liquid stream. |
25 . The gaseous stream is recycled in part through the lines (6),
(14), (28) and (29), by the recycie gas compressor (40) to the -
hydrocracking reactor (60) while a bleed stream from this gaseous
stream is wiChdrawn.from the system via a line (12). The liquid
stream is passed through a line (7) to the fractionator (30) where
30 it is separated into a gas containing traces of hydrogen and C,-Cy
hydrocarbons, a liquid-ca-c7 containing light naphtha stream, a
kerosine stream (boiling in the range from 150 to 250 °C) and a gas
oil stream (boiling in the rénge from 250 to 370 °C).
The gas is withdrawn from the system via a line (8) and the

- 35 line (12). The kerosine and gas oil are withdrawn as products from
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- Thefjeffluent fromthe reactor (60) is passed via a line (21) to a product
sepprator (24) where it is separated. into a hydrogen and |ight* hydrocarbons
(nmdnly Clerr]-Clerr])-containing gas and a higher boiling- _
“hydf ocar bons-containing |iquid stream contai ni ng hydrocar- 5 - bons from
Clefr] upward. The gas is in part recyc’r%d through a line (61), a recycle
gas§ conpr ess ( nd_the.li (28) ~and ( to the.reactor (60),
mekE- up hydrgéeens%%)é-?rﬁé’ as‘uap;(g'llf‘&e(r}%\%/?aa“a ﬁnlge(é‘%?.reﬁ?éacrgle‘ﬁeg'lyhi%gc'a(plg?t of the
gasfi s wi t hdthese Preducthcconpiste mairlyaobl raadfEinsethay iaze ol eneellent. 10
Thegliquid siyuearpyl s passed via a line (11) to the fractionator (31) by
eofis of which it_is separated into a paraffinic nagphtha (Clerr] to -
CHgr]), a ker osiH& ](‘tﬁgplrfar?ﬂt‘i’ﬁ SERgAT éﬁg‘b‘#?‘&rﬁiESﬁa]tlBeZ%'%rlri]“e ga%c? havi ng
a..sfoke 5poi ntandfa dfind €82) tbOthen)isosnayasl qiaraftinis| sepgratotheé50Hngedf r om 250

to*B70 [err] _ etane Jfunber | east .and a heavy
el fins- corcl(;t5 gﬁi"ﬂgyébggt%&i%rr%f&&g% @OIEI)I ﬁgpzﬂ%g;el %%‘63'%&‘:? T%Oi?m'%e ' .
®si ne and SEFRAMAS SFPRTafed tharefremwhiclodst sre epeddess gasolinel products

pya: aI I ijnte ( t%Z)mﬁmg @odpb?&m@ﬁe 1&$ﬁm.?&£%elf¥% the g%ﬁ:kﬁn%iﬁr e‘quti‘z‘%f

reg¥cled to r or vig.the linpe , an L _

¢ Thell par af f i ni(gs}%’asg? zfnfi-spl%é%‘g‘dlﬁi ’é“&#i%ég(é)i)“% | f‘f’hé’g?ﬂ% wherein it

i $*Fontlifned widsorbedhymithgerrodine hedsrmonpairafif imshe cepraaingg(302Qyand stream

suppl i ed vi a (@o3j.ne (2). The conbined streams (34) and (2) are introduced

viagthe line (4) into_the isonerization/hydrocracking reactor (10) wherein

hi-gher boiling 25" @ foldovine desoxpriqnscyele she nezmal PArpEiinscares) ytical ly

" hydj§ ocr acked dasskHednExrombtlhd izBgl iter bads paraf the1case avidh tieasbrmdl part

catfl yti- cal |y i rized.in. th resence of hyd n. _Th ffluent from

reggtor. (10) Pl%afpfggggn v\%/lg%l bgeriar?g“?%ﬁdsgg sﬁrpgﬁ?fcété gge% rat or %f’ * where it is

seghr at’®d i niegseravpjer syehe dagdt hown) . [Ingthe Rghhmscshdyonsn (Figi n? y

cregr]-Jerr ga%gzhawucagng@_sgw&sss&am @idugh RhghBhmebOt1d)nghdi@spcar bons
.

(G[r rl-cer -containi 'l qui d stream The gaseous streamis w thdrawn
vigla line ( ?’%‘{“F‘%erpé?‘?ﬁ)yw et Bing n&mgils?ﬁﬁﬁfﬁas dTPPNE(12) and
pardly recyclzedlimw bed(s3otentadtietlinptieahdsdrbes o3al ptubiickimraali ne (13), the

g cl ' [ 4 T liquid st
regcle 95 SAEAS. wPEEStta UOLATGE 1BE Gl g T8 10U 0 stream

.i s:Passed throug I ona ereinit is

sephr at¥Y i ntigoseqizgrtonfhyiiocardidng 1asarex (18 err]) - cont ai ning gas stream
a-err]-Clerr] impfigurend PpkdddsisNSs schematically shown for the _
Y _

production of high octane C -C7 isoparaffin gasoline'componenﬁs;

high cetane gas oil and lowasmoke point kerosine from a heavy
paraffinic synthetic hydrocarbon product. The latter is introduced
25 into the process via a line (1) and combined with a heavy paraffins
(C20+)-containing recycle stream transferred from a fractiona;or
(31) through a line (26). The combined streams are passed through a
line (27) and combined with a hydrogen and light.(mainly 61-03)
 hydrocarbon-containing gas supplied via a line (28). The combined
- 30 streams are passed via a line (29) to a heavy paraffins hydro-
cracking reactor (60).
In this reactor the heavy paraffins are hydrocracked using a
similar catalyst and reaction.cbnditions as described hereinbefore

‘with reference to the reactor (60) of figure 2.




aining liquid streamand a C[err]+ hydrocarbons-containing liquid'5
pam - The gas streamis withdrawn fromthe systemvia a line‘(8) and a
b (12). The Cerr]+ hydrocarbons containing liquid sti-eamis- recycl ed
aline (2), wherein it is conbined.with a nornmal C[err]- Jerr]

af fins- containing streamfroma 1ine (3), and the line (4) to the 10

| sofreri zati on/ hy‘f’xﬂo%ﬁe?ﬁﬁ' o0e LGP AP rehdil- (d01E 1Ll AL § Q[iaraluhso(mr el
par &f f i ns- cont ai ni ng streamis passed via li n$ (C B %1 and (92)
to §so/ nornato ﬁapéﬁq‘%cﬁss@éﬁa‘i%t 6% ("Bﬂ‘-’ﬁ 15nF E8RARREeF T Re Bl at or s

-nor fal ([ er r;mg:[]_@gﬁd hpafo%taf:b&fs Qﬁﬁnagl r-ogy-wncdining gazseahdtaehbem while
bt AR DAk A RoRl EofatrlRE THonP8 LI BoBEAN HE 1GHANCRC_Beds
andfare with Heosystem as nal ucts via 6), (17) o
and§ (185. Atbttrtiefsm t\llmrﬁor'ﬁhﬁl g é#rijrL Efl‘é‘if rpeysdess thueush ra 1 B&orbed from

cjor nore "Lezel% ffe GA8-cdmptoadri (419Nahd hoOrRE @B)akid Q9B apar at or
4) to ngﬁﬂthey hg % C&mg r(h@a

een adsor duri fornme £&SS cycle
shown) . th&eae By b@q)onm‘l"ée'é‘Pf‘E’éF%e'b 'Ha‘qfﬁe b ghi rﬁyg %)car bons
j hydr ogenTré Hembitiing pdrteefndha gdsnes (w]m)xdmr fidwe theclystem dsdés) . Fresh
- Up hydrgg 0N E?réalﬁti;ﬁad‘écf & Q2 i)Be systemvia a.line (15). A gaseous

ure of hydrog rocarbons and desorbed 25 Cerr]-Cerr] .
al 1¥ar af f i nsThs lrleewSéaew dsapassad Yi3) akiget )| Fadde(2) and (4) to
|hsorre|r| Zaga&%hywrom@chsyn&ahea&ft Qhidnl@} . isTkepdrateatinae &i || now be
er el ucidat owi ng_Exa
ist r at ed. 83%f "83&%’ “5?‘2%1?3 ?I_p(}r'a?mong ?P‘)ﬁéﬁgmhfr}ahgprocess as

in figfrem 150160 Zﬁﬁdcoﬁma Hayths)@aﬁm mmuei atr beast £P MHer2 Tropsch

nghesis pl %QL d0t b HNUE )1l Re irBhgL FUGE D SYI &5 3he 4d aed(ma»la@get her with
4/ d of a recycle stream (:2 , mainly con |st|ng {f% 1 Prafflns and
a gls conpri SPREpe3gumber 9 &t e?ﬁFdF%)géﬁdam e3Yy PREA Y e 2Hor e

Cl efr] - err pbopesmabioductupypliiieng above BGO-°0)i.aThehBetagioe(H)d the esaﬁh'eili i ne

4)Yto the oefd n A o t ol . @h- Tropsch
profuc 15 odtateder o il AR WIS et e et o
t

usi §ig a cat alapdta ddnsi SB) niesercBiyephw The boregm PJF?“b‘b?N"er%Fé’ﬁ ®4™h 100

pbwiSi q err] RYcidP8@NIikOthe Thes (26), (27) and (29).

- 20 The paraffinic naphtha is passed via a line (34) to a line (4)
wherein it is combined with a hydrogen and normal paraffins-
containing recycle stream supplied via a 'line (2). The combined
streams (34) and (2) are introduced via the line (4) into the_
isomerization/hydrocracking reactor (10) wherein higher boiling

25 normal paraffins are at least in part catalytically hydrocracked
and lower boiling normal paraffiné.are at least in part catalyti-
cally isomerized in.the presence of hydrogen. '

The effluent from reactor (10) is passed via a line (5) to
product separator (20) where it is separated into a hydrogen and

30 ‘light hydrocarbons (mainly Cl-C3)-containing gaseous stream and a
higher boiling hydrocarbons (Ca-clo)-containing liquid stream. The
gaseous stream is withdrawn via a line (6). It is partly removed
from the system via a line (12) and partly recycled to an iso/-
normal paraffins separator via a line (13), the recycle gas com-

35 pressor (40) and a line (14).



condftions during the hydrocarbon synthesis are: Tenperature - 220

[err} C Pressure 30 bar 3 3 Space vel OCIty 600 -
nnfefr}/nnferr]/hr. 10 The Fi scher-Tropsch product consi sts mainl y
of ppraffins boiling in the range from20 to 500 [err]C and for'80% by

wei ght of heavy paraffins boiling in thelﬁange from 150 to 500 [err]C. In

t he | someri zati on/ hydrocracki ng reactor 1) the _gsc Tr ops cp ef f | uent
is cpnverted to a%wk?q‘%ﬂl"f‘irﬁg‘“liéo?ﬁﬁeﬁafh Pyeh a E e_ ns EORht AR ng

m xtpre. In thﬁoﬁﬁﬁ:&t 030)( 4RYrednCid akysdpairstads tokec ankighti mygirotaxhatispbw Pt

depaokited on olor L&Y ber ng é:‘la&he gydé oggp/,a‘o%m PadafEnsng a Na
contgent .of O. chf‘ as fion tondpti‘ons ‘are: errperatur$
3 [err]C gxyntaltﬂpgslgaped stream and a Cg+. hydrocar?enﬁjépnp%ﬁx}lpm ogen

br espure:s 1%¢basm Sl@'ﬁ&%a\é%@&hﬁﬁs w1thdrawn from thd kgdeg/ ¥ira aT‘hfne (8)
I.songri zation/ hydrocrac ng product is separated in separator (20) in a
hydrpgen-ri chﬁ‘& 2 dige2 t/d condensate and 25 the latter is further
sepaated in fractThenajomhy@siarbodsscidedintinpfliquid gtueam is recycled via
hydrpear bons- cont i i, 29 leeeth St ATLMSke J] Lidegly & CEPpakatiiaer ]
|sog10rmal para I'ns-cobntai ning stream

par of f i ns- contesinsriRirEctsrerR Tropenhipg)( Toa‘t%éh?]}&f‘%g‘éﬁ %1‘hd‘ Fl ght
hydrpcar bons- thai-{ﬂalwox%@dx?oc'iatﬂéﬂxg?»&acco%rasrbl hydrogen make-up gas is

added via the |ine 1) the r as_m xt.ur er a_
zeol§ te bed cont ai d%nn 7ad§‘8/r'1?§1"5?@O’ﬁ&tqggd:e"%?bm%ejt /qg‘lﬁgsft?r:g 1 .
Jerf]-Jers] pesadiaslidwsctolar €9eeye|@@) vica ishinorpaleparshfiand (4) to the

reacfor (10). & ggy_:J}g @r)rlné:[(géj)] i so/ normal par affl ns-containing stream
(9 B5 @ 85t/ 5 err]-Cerr] |so araffins errl bgrrral

par & fi ns-cont ai ni Hg “these sf?ar"’rt@’n'f)\ﬂ?dmf &5 ?hé‘%@&fﬁ Pa2%9PRE 12) and
party regycl eilaou@carbeusp/dmlérm riai;{aammﬁpahataarnwmlapénarféuéslwssthe
recygl e gas co 4Q). 4and 2 | 0y q t passed
thrqugh a Irneg;%?)ug %1 Oerr ac nrdoﬁ% o?cééé))mvﬁ?arﬁeélﬂr? | &le? ésg%g?g?ed into a

| i ghf hydr ocarm%%!rrﬁilnl%ﬁneﬁermp) Qdonangt ity Hhsthet ?@}fn]ti"ae CPERY - err]

Cs C7 paraffins are desorbed from one or more zeolite beds con-

tained in an iso/normal paraffins separator (501) to which they had

20 been adsorbed during a former process cycle (not shown). The
desorption is effected by passing the light hydrocarbons and
hydrogen-containing stream in line (14) over the zeolite bed(s).
Fresh make-up hydrogen is introduced to the system via a line (15).

A gaseous mixture of hydrogen, light hydrocarbons and desorbed

25 CS-C7 normal paraffins is recycled via a line (3) and the lines (2)

and (4) to the isomerization/hydrocracking reactor (10).

The invention will now be further elucidated by means of the
following Example, in which is illustrated a typical process
configuration.

30 EXAMPLE _

In a process as shown in figure 1, 100 t/d of a hydrocarbon
product from a Fischer-Tropséh synthesis plant (ﬁo; shown) are
introduced via the line (1) together with 80 t/d of a recycle
stream (2), mainly consisting of Cs+ paraffins and a gas comprising

35 © 15 t/d hydrogen and 25 t/d recycled normal 04-07 paraffin supplied




I so/ for mal parafflns contalnlng |IC]UId streamandaC[err]+ ' S
hydrdcar bons-contai ning |iquid stream  The gas streamis withdrawn fromthe: -
systemvia a line (8) and a line (12). The (err]+ hydrocar bons-cont ai ni ng
liqujd streamis recycled via a line (2), wherein it is conbined with a-
nornpl Clerr]-Clerr] paraffins-containinggstreamfroma line (3), and the .
line{(4) to the isonerization/hydrocracking reactor (10). The Cferr]-Clerr]
i so/ por mal parvaaftmswmt(a),nwg dheqUird $4Y @aNthes 1pasatdaticn/hydes (9),
(.9.4) and (92 |so/n ma¢ E)arafflns separators (502) .and (503). In

t hesg separato s no %[’ 1]o Cerr] paraffins are adsorbed on zeolite
bedsf while { err]The §¥3¢Pe¥s’lb‘pa$<af producants cpesirednfromasypReats 888 pass

thropigh t hese ygds angd ,%erazmhdf aym Jsriagn; Qﬁt%i:eéﬂréiis{idgabfww@bl@ts vi a

linep (16), (17) At the s rr] paraffins
are Hesorbed fcr"on’ra?gﬁg‘goq) ﬂﬁ??iif‘é%l°F‘t€°ngBﬁ‘§ séSm%yt i “Fﬁ’]'°éh o/ nor nal
parajfins separoautxuo(xSOﬂ.:):ihg) thiai lgfirb&erpoh axjmibkesisagsar bed during a former
procgss cycl e.l(ea %%nggvn) 53 desorption is effected by passing the |ight
hydrgcar bons an rogen-contai ning streamin line (14) over the zeolite
bed(§). Fr eshpﬁﬁﬁi‘“ﬁp hydrogéﬁ P&r i ntroduced to the systemvia a line (15).
A gageous m Xtgpale GielbyiHydQesvol h,gﬁmi’l)m-r ocar bons and desorbed Cerr]-Cerr]
nornpl paraffins i g r led. via.a line ( nes nd(4) to

t he SOI’I’gtISI zat i on/%‘fd?g%g&'%%ﬁ?ﬁs?}é%?‘g £ s“rﬁse “Iag?ifyovm o ra er %ence

exanpl e i s gieiling ihnthe pangeefeomagl sivofPO i°G fudydre 8D BWY(veight of a

hydrpcar bon. pr}ﬁqwtpafr.fa?ﬂré fd:?l‘ih rinTEt‘ElaO%QQ eSBEQ&PQSbS:cP's@Gt -d.not shown) are -
i ntrpduced via the Ilne( 1) t her wt % of a recycle stream (2),

mai { y consisting Bt Efe‘rstqnﬁéFWh%méﬁﬂd‘&“éa’éeaeéﬂbrl g nﬁ‘e15 t/d hydrogen
and 5 t/d r e®isktkér-mospaeh Efﬂabéx}.e @Eecfd’n]veﬁﬁ‘dai:ﬁld‘l 1sugpbbelling asd/merkalne

(3) . viashe |Jgebdl. Lo § U OBINILOGLREKNE LAsLer 1610) The
Fi scher - Tr ops product Is o al ne rom synt hesi s aV|n a Herr]/CoO
ratip of 2/1 Lﬁﬁeﬁgcq¥51st1ng of 0.4 pbw Pt deposited on 10 pbw zeolite Y being

in the hydrogen form and having a Na content of 0.05% by weight.
The reaction conditions are:
Temperatufe : 300 °C
20 Pressure : 20 bar
Partial hydrogen pressure: 15 bar
Space velocity | : 1 kg/kg/hr.
The isomerization/hydrocracking product is separated in
separator (20) in a hydrogen-rich gas and 203_t/d condensate and
25 the latter is further separated in fractiomator (30) into 13 t/d of
a light hydrocarbons-confaining bleed stream (12), 110 t/d of a

Ca-C7 iso/normal pafaffins-containing stream (9) and 80 t/d of a

heavy paraffins-containing recycle stream (2).
To the hydrogen and light'hydrocArbons—containing gas 2.5 t/d
- 30 fresh hydrogen make-up gas is added via the line (15) and the
resulting gas mixture is passed over a zeolite bed contained in
adsorber (501) to desorb 25 t/d normal s
recycled via the lines (3) and (4) to the reactor (10).

-C7 paraffins which are

From the Ch C7 lso/normal paraffins-containing stream (9)

35 85 t/d of a C4 C7 1soparaff1ns- and C, normal paraffins- contalnlng

4




catal yst consisti ng of 30 pbw Co 12. pbw Zr deposited on 100 pbw S 2 by

i npregnation. The conditions during the hydrocarbon syrit. hesi s are;

Tehper at ure . 220 [err]C Pressure = . 30 bar Space velocity: 600
nniefrl/nnferr]/hr. The Fischer-Tropsch product consists mainly-of
paraffins boiling in the range from 20 4@7500 [err]C and for 80% by wei ght
of EEavy. paraffins boiling in the range from 150 to 500 [err]C. In the

i ri zati on/siydeociackipagarenby qrasé 16y stheanFi( 8k lwwer 4 apstireePtdient is

converted to awl,.,gwmgomlnge &R) QY DR! apRafedi Q&d%@ﬂé@ﬂneanﬁn EbXidbees | N
the yeactor (10 éllﬁ IS used consisting fﬁ% dep05| ted on
't

100 pbw zeol i t SOP AR §3 The Aperasathinsornd é‘ﬁd ‘H’éﬁ S mf\ﬁt“(fﬁnf ent of

Yo by wei ghfemo:f&'lrﬁ ﬂteacmeosymﬁdwﬂa: et 1anes (Teypanay me (18) as a

err]g Pre Sup : 20 bar Partlal hydr ogen

ure: 1 ib pace vel ocity - : 1 kg/ kg/ hr. The
rization/ hydr&usaek*m:gemmaets PE: separated in separator (20) in a
gen-rich gasiaps :20% thdeeighe L A1 MS 1. A process for the
fiction of | paré‘fflns aV|n 4 to 7 carbon atons per nolecule from
hesis gas thmprisi'nft B 1% gg’c'w\n ng steps: a) Synthesis of a heavy
fi ns- cont & ni ng hymn(bgrmhm xture over a Fischer-Tropsch catalyst;
craghing gt |east, pgyt vafe{‘éﬂ@ heavy paraffins-contai ning hydrocarbon:
re in a hydrocracking Peact or; separating the effluent of the

cracki ng react®ris; ﬁ?l‘c‘?r&tﬁ@/&“é@eﬁﬁl EOMTANRIRTGINER R ONTARE BFOfNSEst in
recycl ed ima he, diﬂﬁfa&ﬁkhﬁ\ﬁ Kig@GEOr Tha ﬂ%pﬁﬁﬂ%&fiﬁsﬁ@&embe\ﬂalm as at

| ea in part pass d5 aik 1’ati"o kerosene fraction and a gas oil

fracgion which are WI avvn a oduEf&Fom t he process, and a_heavy

frageion which is Zhe Icga§§ usnpfmﬂflm%@yelt@&ftlb a[she HordF O&ﬁsaékfimﬁlé‘?%ﬁg
15 component having a RON .of 86 and a MON of 85.

* RON = Octane number determined by the research method.

%% MON = Octane number determined by the motor method.
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b) Conversion of at |east part of the napht ha fractlon of step (a) over a'

- bi=functi. onﬁ—esen%r—l—z-aru_enl_hydrocrackl ng catal yst under

I songri zatl crackl n conditions; c) separation of- noer mal ‘par affl ns -
fron at |ea ?‘Iﬂﬂ um "I par af fi ns- copt ai ni ng product of step (b); d)
~reeygling at e normal paraffins to step (b) and withdraw ng
CA-G/ isoparaffins as a product fromthe process. 2. A procesg gpocl ai med

aiml1, in which in step (a) a Fischer-Tropsch catal yst is OSed,”
I sing cobalt. - 20a - 3. - Aprocess as clainmed in claim?2, wherein
atal yst conprises 3-60 pbw cobald rand & 4- 100 pbw of at | east one
metal chosen fromthe group formed by zirconium titanium rhenium
ni um and chrom um per 100 pbw silica, alumna, silica-alumna and/or
ia. 4. 1A prioeresesasfed gherpdodurctdbniafi 2separgffing hawviglg 4@ cat al yst
fies the s el@lonOtions fetttiBlectile frohlsyitHe M) gas® MRFFLI1RgLeHeS the total
ity of cobalt present on the catal yst, expressed as ng éo/m cat al yst,
‘the surf 4@ B8 Y®PPhe catal yst, expressed as n2/m catal yst, and R
e wei ght apat |ayneﬁeiﬂseoquamavtyypafafeomlcbndamﬁg thydradarbbe mdatateyst by
inggdgot of uant.it f cobalt present on the catal yst. 5. A
Ss aEIs clalﬁ% %ns%‘n%{"’@)éo? c%P 'L to 4, in which in step (a), the
er-Tropsdi refa’eWFIﬁionsO%aFrle@étmﬁrtan a;hsérwperatanaéf%;fs EW@BU‘% err]C

pressur gyatocurb) Midtured over A P FeRSSioAs] ClsBhd®d ak lordMyasyie of claims
1td5, in which step é";f?]faa catal yst is used conpri si a cataléltlcally

actilVe net al é:d‘ﬁf)wnf st uzlgslf I:.lsgmerlzatlon/hyd ocracki%g conditions;

c) Separation of normal paraffins from at least part of the

10 isoparaffins-containing product of step (b);
d) Recycling at least part of the normal paraffins to step (b)

and withdrawing C isoparaffins as a product from the process.

4%
2. A process as claimed in claim 1, in which in step (a) a
catalyst is used, comprising cobalt, more preferably comprising

15 3-60 pbw cobalt and 0.1-100 pbw of at least one other metal chosen
from the group formed by zirconium, titanium, rhenium, ruthenium
and chromium per 100 pbw silica, alum1na, silica-alumina and/or
titania. _

3. A process as claimed in claim 2, in which the catalyst setis-

20 fies the relation:

: L
(3+4R) > - > (0.3+0.4R),
S .
wherein

L is the total quantity of cobalt present on the catalyst,

expressed as mg Co/ml catalyst, ' |

S is the surface area of the catalyst, expressed as mz/ml catalyst,
25 and _ _
1 R is the weight ratio of the quantity of cobalt.deposiced on the
catalyst by kneading to the total quantity of cobalt present on the
q ) catalyst. ' |
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- 21 s as clained in claim®, \/\herelnthe catalytlcally
actlve rret a”m‘lvﬂmﬂ |ses at |east one netal of Groups VIB, VIIB and
VIt 1 jof the A process as claimed in claim7, wherein
the qatalytically actlve rret aI conponent . ggnpri ses at |east one netal from
.the dgroup consisting of Mo, W Re, Fe, Ni, Co, Ru, Rh, Pd, Gs, Ir and Pt. :
9. A process @&s cA giroeess lasacmalﬁéte iﬁfatf‘yl 3héofbc faims ]M’tiocb thewked i te has
a ponje di aneter taQ as, claimed in -
any gne of cl ai sr#SBGE% 1@.%%% 5 azteol %‘?’"@eﬁ?furﬁ & |1I2§ a Ui % fatio in
the dange of 5 Ru$sgwre of15- 1R°|d?4!eess as clainmed in any one of claims 6 to

10, iln which the Ze.OHirBEeésSaZe&.a'ﬁré‘d Yn £&80bhd eof[ @uﬂms modeminewhpéh 4rM 20.
12. A procegss as, cl one' of cl ai

|t %/ of rTf , whi ch stgp éi)) S
carrijed ou? at & fe eraa éy?) 1550sed,89pATA? ‘]EC"1 ‘éf’ §§jsiﬁ1éy0?°“§"% e
hour ljy space vetappprentoénd a2zédlilkg, oﬂxehqﬁamyaidammyfaeedv@areckg Rmpesdnal yst
P o Ted" e ekt pany S CAl 00 e3¢ R el 4 ReBlas WIR, vids dadf 00590

as clainmed in anI\& one al s I's carrled out
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strepm coppali nlﬁg géa&ched hydr ocarbons is separated off. 14. A process as
claifed in clai'm i which the separatory nol ecul ar sieve has a core
dianpter in the- A prpcesy angdafingmit. Satio 9. 8nrwhichStheAzps bizesbaia

claifred in claigsrd, aiane¥dd G e BGAVYs RAKAES I1NG-GONT ai ni ng hydrocar bon
mxtyre is sepa;ated into a heav¥ fraction boiling above 150 [err]C and a
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to the hydrocr zsklhee beem ahtidahelinightrdtiacin @he iranpasa®ed to 200.

15 8. A process as claimed in any one of claims 5 to 7, in which the

zeolite is zeolite Y, zeolite 8, mordenite, or ZSM-20.

9. A process as claimed in any one of claims 1 to 8, in which
step (b) is carried out at a temperature of 250-450 °C, a pressure
of 5-50 bar, an hourly space velocity of 0.2-20 kg of hydrocarbon

-20 feed per kg of catalyst per hour and a hydrogen/hydrocarbon feed
molar ratio of 1-50,

10. A process as claimed in any one of claims 1 to 9, in which
step (c) is carried out by contacting at least part of the effluent
of step (b) with a separatory molecular sieve capable of adsorbing

25 normal hydrocarbons, whereby a product stream containing branched
hydrocarbons is separated off.

11. A process as c;aimed in claim 10, in which the separatory
molecular sieve has a bore diameter in the range from 0.3 to
0.8 nm, preferably from 0;4 to 0.6 nm.

30 12. A process as claimed in any one of claims 1 to 11, in which at
least part of the heavy paraffins-containing hydrocarbon mixture is
hydrocracked in a hydrocracking reactor, the effluent of the
hydrocracking reactor is separated into a hydrogen-containing gas
which is at least in ﬁart recycled to the hydrocracking reactor, a

35 naphtha fraction which is at least in part passed to the step (b),
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arafiéns C talnlggﬁnaphtha fraction o Recycling at
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ep b) anctombiduedr aﬁ\flmgnfiﬂ—aez sepapatedl ihtts aabydropewdisataiviag gdse
PSS 'T_which is at least in part recycled to the hydrocracking stép and/or
to the step (b), a naphtha fraction which is at least in part
passed to the step (b), a kerosine fraction and a gas oil fraction
}5 which are withdrawn as products from the process, and a heavy
fraction which is at least in part recycled to the hydrocracking
step.
15. Hydrocarbon mixtures whenever produced by means of a process |

as claimed in any one of claims 1 to 14,
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