PROCESS FOR THE PREPARATI ON OF HYDROCARBONS The i nvent i ol Avhiess a
process for the catal ytic prepara- tion of hydrocarbons contai ning at | east,
two- carbon atons per nol ecule froma-gas nixture conprising hydrogen and

car bon nonoxi de by passi-ng the gas nmixture through-a reaction zone - -+ .
.containing 5 . catalyst particles- [Pcocesses for the conversion. of
synthesis gas (i.e. a gas mixture conprising hydrogen and carbon nonoxi de)-

into hydrocarbons are known. As such conversions are highly exothernic
processes, it will be appreciated that usually means have to be used for
t he 10 renoval of heat fromthe reaction zone. For instance, a _
suitable reactor 'is a nultitube reactor. in which a cooling nmediumflows -
t hrough the spaces between the tubes. The tubes are filled with suitable
catal yst particles. wnwar d di rection through the
tubes, and the react %Eﬁgiﬁag‘?@% &%;%WEN 08 8Ei FIYDROCARBOYS 1, the bottonpart
of the reactor. Nowadays there is an-increasing demand for Iarger capacity .
equi pnent, not I (chem ca p ses are.carried out on S
ever |arger scale %ﬁ?e‘%&?grgerﬁggc%ﬁsgpcef’fale)r?sp# ocggge‘?t‘é{ B RheR&E gl y used. .
| n parti cultipPntdfe bygracacbins ofntajaingcar biast 2@ carboncamviai pamg at | east
two carbon mdl 081 eP efor 1R E&lﬂn?xtpx\fe(:%\p?{ssxn%nhﬂrOE% ban ,{QPBQ%'BQJ%O
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hydr ogen, - %repar ed for instance by-gasificatlon coal, are attracting -
i ncr easi ng PV nP¥FS38E . EhepgRaMLRENTSS Chronghct GRa@iophzongberrsafingi t ube type to

i ncrease tkecgppacpiytitbes.eof nay, howeve_r have a severe adverse influence

25 on th effici e?% H?artlcul arly -if the,react?_r is used for )
cakLyi ng out h| FRESS R0t HeFAF COPESRAPBY, sEntiesis ga5e{t-6nver®@fon of carbon =
nmonoxi de amdixhycr ogmn:ilsmg) hhytb*g@ﬁaerrhoa&uohnmctdbksdébi ghty hedgddagbetisC .reaction -
the heat |ibgrat, t - ved_cont.i puous t 0.avoi d undesi rably hi gh -
t enper at ur egg_ I C %ﬂ gbggs‘{a&g?s 7 are Q’ é{rwa exo'\'/kfergoc PrOCesseRin Yate of o
reaction (pékkibsl yPHnsICIl@weidtw detaﬁdtlvvr@talnsnhayfe thepe usad Ror the

10 c removal of heat from the reaction zone. For instance, a suitable

)

reactor is a multitube reactor in which'a cooling medium fiows
through the spaces between the tubes. The tubes are filled with
suitable catalyst particles. Synthesis gas flows in downward
direction through the tubes, and the reaction products are removed
15 from the bottompart of the reactor. _ |
Nowadays there is an increasing'demand for larger capacity

equipment:, not onlv because all (chemical) processes are carried

out on ever larger scale but also because certain processes are ' {";
N~/ increasingly used. In particular the synthesis of hydrocarbons
20 -containing at least two. carbon atoms per molecule by conversion of

carbon monox1de and hydrogen, prepared for 1nstance by ga51f1catlon
of coal, are atrractlng increasing interest.
Upscaling of a reactor of the above multitube type to increase
_ the capacity thereo‘ may, however, have a severe adverse influence
25 - on the erf1c1enc&, part1cularly if the reactor 1is used for carrying
. out hlghly exothermvc reactions, such .as the conversion of carbon
monoxide and hvdrogen 1nto hydrocarbons. ‘In this hlghly exothermic
" reaction the heat liberated has to be removed cont;nuously to avoid
undesirably hlgh temperatures whlch might cause a sharp increase of

230  the rate of reaction (possibly followed by deactivation of the



cat-al yst) and/or the.occurrence of unwanted side reactions. The ai m of
conti nuous heat renoval, in exothermi c reactions neans wWth respect to tube
type reactors that the tubes' form ng the reaction zones nust have a

relati véié_fs_rrall cross-sectional area with a heat 5 transfer medi um
circul atef around the outer surfaces of the tubes. If the cross-sectional
areas of the reaction zones are large, the 4ni_ddl e parts of the zones are
too far away fromthe heat transfer nediumat the outside of said zones and
hence tend to experience undesirable tenperature increases or tenperature
drops. | ncreasecefalydt) and/édhe@heapactisncofomuhidifel YdiQel RACEOInsSNOHY dim

therefore be acge i.sh- by an increase of the nunber of tubes rather
than by an i ncreagggngﬁg&%’gd?el%ere i°§‘rang’t éFs‘?"“Fh%’“tﬁer‘%ﬁ“é“Pai“@%“%ﬂhﬂér of

t ubes encl osed Fﬁslbﬁcrﬁee‘essmitbrye!raiag@réi it ehe reebed dorvizgsehs pes€sion
however, a Nunbgbndd mBLORLEIS: ¥idtivdiy Shith ElodleCONBS,di LELEY L, o achi eve
f heat {h flupl 3| et er

15 ugi formdistribution o t'ranster nedium over e

of the reactor GERSLRT medivmshyeuiared@mrend the mutporsusfadesupfisheviabeshe

various tubes befamesciodsesdlitibifiubteas o HNinkOFdBAi ST LbRel 1200 QR bheqhe
transfer mediumal ang the 'tftjbgs i S req’ui red to obtain a reaction product
with a predetermned RHi&tTh FBAAPEARTEOt I E8 AWapOirom theshpats $EaNSEATT he
bundl es of tubesedive &0 thenpesidaipe «hilif symeBCAR héiceObeRr to OdxpehgerReesent
invention is to,Quak : robl ens encountered with increasing the
capaci ty  gf t ube te%ﬁg%aét r gp%\é?tgtbﬁrga?ecf‘r oL TP T Ut RP YN ESESE N i
reactions such &&e F'Hea‘t:iép'aqulai tuber byrer geaater ofhowyd ribe aefoarsbd roredpLdsiogen
and_25 car 80y hk easel &5 Qﬁ@_ﬁQWe:b%?ntJﬂléngaghla?t htahebycggai%ghgse

preparation of hydrocarbons containing at |east tw carbon atons per
nol ecul e very st t‘éﬁl Pofas BEE et r TRAd UBBOL A kETER RUEBPT @Snpilesi prylased
oL T e et ot o i e b, 2
;)?Stﬁi s i%pe ofl{uﬁgggt _ofr'pa%‘?egm%bt“fé rfblayt ﬁé%ﬁl‘BﬁTser‘hig%fBgﬁtté’r éﬁij\ﬁvfh t he
i ncrease vf t heunddpaeidigtoibugiorubtilieabetrapaténmeddapecémlthy fulle dikiméosmm
Vessel and al oy Cho ‘gactor beqRly WRGE] bilec ble AL o Crab R TR "
process side i st bf%ﬁ#?@&,t“bes becomes more difficult. A uniform distribution of
heat transfsr medium along the tubes is required to obtain a
reaction product with a predetermined constituency and to prevent
20 stresses in the bundles of tubes due to temperature differences.
An objéct'of the present invention is to overcome the above
problens encountered with increasing the capacity of tube type
{ : reactors suitable for carrying out highly exothermic reactions such
as the catalytic preparation of hydrocarbohs from hydrogen and
25 carbon_monoxidé; -

It has now been found that the‘catalytic preparétion'of
hydrocarbons containing at least two carbon atoms per molecule very
suitably may be carried out in a reactor comprising a catalyst bed
wherein one or more helical wound cooling tubes have been

30 installed, thé réactof'béing'maintained at conversion conditions.
The use of this type of reactor does not lead to the problem
encountered with the increase of the capacity of a multitube
reactor, eSpecialIy the uniform distribution of heat transfer
medium over the full diameter of the reaction vessel and along the

35 tubes. Also a higher heat transfer of the process side is obtained,



- 3 - and no use has to be nade of very large dianeter tube sheets. Another-
advantage is that the, thickness of the wall of the reactor is determ ned by ~
t he process pressure and-not by the pressure of the cooling nmedium _ag the
process pressure is usually |lower than 5 t he pressure of the cool.ing

medi um The helical wound cooling ¥ubes do not give I'arge expansi oit=

probl enms, which nakes the reactor |ess sensitive to tenperature differences

bet ween t he tubgs and_t he 4.8 tor v!al | . Further lgat ﬁl ZSt | oadi ng and

unl oadf "PsUe ARt Re(Hads P YETDrAr B8 HEPeTHa T PE SPE°TSt a nulti t ube

r eact osnoth@r advantagkhdspriatesise ehitknesprafsehe walleofht itbe, reghtorefore, rel ates
to the; J | f C Ml t ,beast two carbon
atoms. Borte Linaf o oFe dinotPef pipdala SO A0F LERE Bt ok T80 csent as
| i qui dth@eplingenedionai 45 the rRILcesDPredithe: Losualbnohreeryiiani xt ure

conpri shd@roysliRosH t28dcdAlRY hmedRARX THE heMb £ wbbnd cBHDGRS EulkedPr i SEs

passi ng the gas m xture thr_ou%r}wﬁ reactjon zgone containing.a catalyst bed
conpri 99 MQEcEtVE [RYEe)5¥FRINSEAR PIRRIGMS iﬁ%‘eﬁe?ﬁ‘e FEBMTThe®$%act i on zone

by a ceaisisgveradi tenpeitaniref dDiferencesobetweennitec thisds aad thatterns, the or
each p%‘ééc‘%rp v?aqiit. af‘uq:ltﬂgrp r&?tﬂ sEP1é: dllﬁ%Iachgs ].?di'n is efgigi'e{t?b ly a
P e |syuecfpr Vided Wih %

cylindrical reacCtion vess S ) ne or nore helical wound
t ubes bthis gbee wintkactor chan tuldée budmeltdsdube irgratP-wo or nore hel i cal

wornd t ubegnofprobbsd Ant i1l b¥eddd® SR RLMATEOREQUTSre AR1SEdsURSED iN &
concentric ri ng__ or a nunber {):)é c?ncen ric H{\Pg% around the central axis of .
the rebRs icgRalEdsreparatiopnof hyfdroearponq SgntARRLEEAY L5255 F% one or nore -
hel i cataaht £tois sért walechilegnefemhidic Aydsocarbotisd at hikasend ipakt axi s, each \_/
pattern_caontai

i ng one_or e i . n_t .concentric tubes
or tub%r%l?ﬁﬁfeensq ?ﬁea tr}ég%ll,d fqﬁéersEgeevﬂcrg??lel::/i\??oﬂesa\ég%&{ ﬁgg {1]511%&%’5 of two
adj acefront ghgas vixturisecemprdbing hydrqeenfandabazbogppensxide { whiekch 30 ot her.

WAgN T p, Qs Dy 4 p RUNIALCo AR RS UiGHuld thPoudhCh SFdatEid z& an increasing
nunber” of helical wound tubes iIn bundles situated
containing a catalyst bed comprising catalyst particles, while
removing heat from the reaction zone by a cooling medium which
flows via one or more helical patterns, the or each pattern
containing one or more helices. .

20 Preferably a cylindrical reaction vessel is used provided with
one or more helical wound tubes or tube bundles, each tube bundie
comprising two or more helical wound tubes of substantially the
same dimensions, and situated in a concentrig ring or a number of
concentric rings around the central axis of the reaction vessel.

25 Thus, the cooling medium flows via one or more helical patterns
situated concentrically around the central axis, each pattern
containing one or more helices. Wheq two or more concentric tubes
or tube bundles are used, the screw-directionsof the helixes of two
adjacent tubes gr tube bundles are preferably opposite to each

30 other. When two or more tube bundles are used it is preferred to.
use an increasing numbér of helical wound tubeé in bunéles situated
at a larger distance from the central axis, and to maintain sub-
stantially the same length for each tubef_ _

The helical flowing pattern of the cooling medium enables the

35 ratio heat-exchanger surface/reactor volume to be varied over a
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at”a larger distance fromthe central axis, and to maintain sub- stantially
the sane length for each tube. The helical flow ng pattern of the cooling
medi Um éhabl es the 35 rati o heat-exchanger surface/reactor volunme to be
varied oyer a - 4 - large range. The tube dianmeter may be varied as well
as the di's: tance between two | ayers of tLabi ng in both the axial and the

radial direction, where the distance in axial direction is the distance
nmeasured in a direction parallel to the central axis of the 5 reactor.

The dianmeter ofahber£gel A HaLd b3l 4A0bY ﬁQ9§@rasbﬁéwsg_éleaeﬁs-55 m
especially between 10 'and 35 nm. The di stance between two adjacent rings of
tubes or tube IARGE|RaFveER HWantayerR ethaubing &n heithekhd anial gnd shearadiathosen

bet ween 10 andiix@cfI8n,csac ohd Vibeidveein bRiaNAi28cdi¥n HN&hk & sdhsdaance
bet ween two 10 n-a.concentric rin di stance in

adj.acent, coils |yi '
the axial di renéetaf'gﬁ‘}ddilg %[ﬁ?fs%ﬁ’;?“c%%'_é‘@ﬂe%éf’mﬁe‘é% Bt 23550 CfmiPespeci al | y
bet ween 10 andresotemn THtalihasttiaabf whendodlibg tubeel s sahtablytclpeesi bl e to

use hem spheri S tecdesi : L e - e flat

t ube sheets. 1§5etwg?4:gﬁg'|?ﬁeﬁ'egtg§eecxitg %?I’lb%¥?%l egga&rtg1 B%e érglkH ?gg%aglggd in
such a manner hefveshe tweadipeent; shegs Pt SafF Gpbe rhamdliesyfdistagee Jrofil e

i s attained thfeekddial dfdiceion)i £8CHuihblyVRh&ChetRRAMWEAY BN Bl
concentric ri n% of rlealf% exchglr}’ge 4&3% maé \%ﬁﬁ i n.communi cati on wth
separate cool iTgeFtahtd PsH¥eqhd "oat Feea A8 iifechtergRcD PesBee™ T¥Qper at ed

i ndependtht | y asifjacértecotysodpingdfin he abnesaitan gelngubiistamceonderhet exidlt ai n
opti mal contrqj; r §h : t r.0f. | i i ). Water
i s\wsual |y usgid' r§§&332| ?Sntgﬁ%%irlgm&%rg gfée)e];tghﬁl 11[3 h%mwgp g?nm@vg%o%gg gﬁf at | east
partially in thféveeihdq. anphpq mmaBhedelfral wayndybube bupdlescrmld 48 to be

renoved from tfegs{RRc th UkeZREA sBie IO REesd @BB1gna!, NEusC 2RdiidRfg NEdi @ such

as organi c conpounds, for instance biphenyl, thermal oils or liquid netals
may al so be usl§a.s suitable flat tube sheets. -

15 The heat exchange tubes are preferably spaced in such a manner
in the reaction zomne(s) that an optimal temperature profile is
attained therein in radial direction. Moreover, each group (e.g.
concentric ring) of heat exchange tubes may be in communication
with separate cooling fluid in- and outlet means which can be

20 operated independently of other groups of heat exchange tubes in
order to attain optimal control over the temperature profile in the
reaction zone(s). '

Water is usually used as cooling medium. Preferably the water
\,) evaporates at least partially in the tubes. This enables the heat

25 of reaction to be removed from the reaction zone by producing
steam. Other cooling media such as organic compounds, for instance
biphenyl, thermal oils or liquid metals may also be used.

In the process according to the invention, a synthesis gas
feed is (at least partly) converted into liquid hydrocarbons. It is

30 remarked that when a substantial part of the hydrocarbons contain
20 carbon atoms per molecule (which will be the case when the major
part of the hydrocarbon molecules contain at least 10 carbon atoms
per molecule) a considerable part of the reaction product is a

liquid under the usual conditions
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In the process according to the invention, a synthesis gas feed is (at

| east partly) converted into |liquid hydrocarbons It is 30 ~ remar ked
that when a substanti al part of the hydrocarbons tontaip 20 carbon at oms
per nol ecule (which will be the case when the major part of the hygwgcarhbon
nol ecul es contain at | east 10 carbon atons per nol ecul e) a considerable
part of the reaction product is a_ H gui d under the usual conditions

mai nt ai ned during the reaction. When a (partly) liquid product

i s obt ahsrstapreshideringc bhd dehesionbeen expect¥iendaelpastiylgdianidgphol d and the

occurrepeyuet £d ‘38":&%&%&%1&&%8@&%9& %eéx“r‘?b%é&ldpéw%tlﬁ{&%ai ning an
average of 10 carbon atons, nost _of the 5 _reactiogn products wll be

gaseous Bﬂﬂ:}éra‘t%éhﬁs%&}‘"reé‘ﬁﬁt‘?foﬁl%rﬂaF'ﬁmsor@ 8§83 8f19. TR2CHAN anount of
liquid pfcmildﬁtchthinﬂhg di01aWethgeTHE 19y BRI Seopas dogedof @herred to

hergi nabove .cont ai.ns as, onents dro n_and, car bon nonoxi de; in
addl t i oﬁe%e“a“f!’é@&“‘%ﬁy“ gﬁ#’ﬁl%‘i’ség $HERIH 5B¥ é‘Fu‘Tﬁ f’?‘b‘g‘ér’t argon and
m nor 16ns andnmalyt s spRll Gmpoancs lmudlgarbddcmamhbrbeafmdper nol ecul e such
as met hane, Tﬂ?bﬁ%ﬂﬁési rodd @8&? re}-%eteﬁyﬂ; 'ﬂ@§ thalléve nfSEELiQx@” ,pe prepared in

any manner kno Int art e@% means st eanm’ oxygen gasification of a
hydrocaF‘aJ%oﬁ%RPéaa%tsrrﬁr@fqgaP cﬁa@gnmwi%arln afdintorcserd coke, crude 15

m ner al f@dd mafld:oanéiﬁI c@fon! BE4:Qak, wAREr OinlitFReRY &fr@on fd@Muimr sand and
bl; m nous shal e. Al ternatlveI?/1 ste m net hane’ reforrqfng algd/or catal ytic
patl i al 2BHREE 9o GOMOURIR VAV SRE L BH AERER SERRE @R MOLRFYYE SHCBBFgen- cont ai ni ng

gas canméxhaapplueeHarod pr edtese.synthesis gas excellently suitable for use in

t he process TRE9h g"’%ﬂf %%st Qg?dz Qan be gir[%pr;%rom 168}(; ;lgsrerﬁt [Qcess i's U

preferably carrre enper at err ot al pressure
from 1- 200 altire-ghsby angns of psteanieiygen taasifinat 200-of ea rliyer@rF P.) gaseous

freed![ e dack 6@l b OLk BONGIMONS boBas o] abkiraii6l ercbre), Rzggess condi tions
he reparati on o rocarnpons 1 ncliude a e erat ure rom
Eﬁ [eryineral Jil Egd fractions tﬂgreof and oil recovered frogngar sand

and bituminous shaie. Alternatively, steam methane reforming and/or-
catalytic partial oxidation of a hydrocarbonaceous material with an
oxygen-containing gas can be applied to produce synthesis gas
excellently suitabie for use in the process according to the

20 invention. .

The present process is preferably carried out at a temperature
from 100-500 °C, a total pressure from 1-200 bar abs. and a space
velocity from 200-20,000 ma_(S.T.P.) gaseous feed/m® reaction
zone/hour. Particularly preferred process:conditions for the \‘}

25 preparation of hydrocarbons include a temperature from 150-300 °C,
a pressure from 5~100 bar abs. and a space velocity from
500-5000 m® (S.T.P.) gaseous feed/m® reaction zone/ﬁour. The
expression "S.T.P." as referred to hereinbefore means Standard
Temperature (of 0 °C) and Pressure (1 bar abs.).-The_HZ/CO molar
30 ratio of the synthesis gas feed is preferably from 0.4-4 and most
preferably from 0.8-2.5.

Suitable catalysts for the preparation of (paraffinic) hydro-
carbons from synthesis gas contain at least. a metal (compound) from
Group 8 of the Periodic Table of the Elements, preferably a non-

35 noble metal, in particular cobalt, optionally in combination with a
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a‘pressure from5--100 bar abs. and a space velocity from 500-5000 [err]

¢s. T, P.) gaseous feed/[err] reaction zone/hour. The expression "S. T.P." as
refefrédrto hereinbefore means Standard Tenperature (of [err]) and Pressure
(1 bar ab._s__). The [err]/CO nol ar 30 ratio of the synthesis gas feed is
preferably fromO0.4-4 and nost preferably é rom 0.8-2.5. Suitable catal ysts
for the preparation of (paraffinic) hydro- carbons from synthesis gas
contain at least a nmetal (compound) from G oup 8 ofthe Periodic Table of
the El ements, nbdferetislye #.nouthedfum, opngblrefrattaky dwidpayarites anchaisal t,

optional Iy in £qiphnalj@hatb hslq.lca—a‘luﬁina,n%p lp%.r@?étﬁlar €sidich Lﬁé‘ﬁmﬂ% on a

refractory oxide carrier such as silica, alumna or silica-alumna, I n

particul ar si |5UCEbemORE uiihfacatady et PrReferabinconkaln ptleast <amer aBher cont ai n

at | east one aidtal (Bbhﬁbur(dQOfWGdaupf &Dran@VGﬂFBb‘}bmﬁldﬁﬂfe@bblyWEﬁ&sen
preferably chose consr;trn zirc nrgm tit |umand

rou
chromi um °The 7 cat. a'?"e ?gour?r ef“ésrlgb? nfHi R §t86'8u'5aaﬂ RPERT
cobalt, opti orr@ltlanyISOEFﬁeSakﬂar cgnttgmv@'rwﬁ—ﬁﬁ prutshdpi wehghtindd tolbaht. 1 100

parts by vei 9p e @bailihes. g3RH X %ﬁ}cé)%? J&%hgazfé %up%en‘é’ﬁxhg%doﬁroﬁxabrf %?1010

The netal s may be mcoaforat ed into means of an
known t her ef orParfs thyewatght of cthas n(ega%§ﬁ>npr=%glﬁatwﬁ8(1§r geisht ehe form of
chl orides or carbosyl s), ion-exchange, kneading or precipitation. Kneading

and i npr natron referred. me atter in rticular for the
i ncor por a i on of (a:@}faﬁftalmeay b?h‘{a“"r"ég‘tﬁﬁteﬁgl%gt &*f“y§f‘t§’t¥ﬁ-ﬁo‘§' EeEERE °8
preferably calanyneethatl krowpetherefes ihr tm 350, [sech]asa‘(zaasr)mmnanmregnat i on

orkneading steby. ThepRARLY S cRISREE ! 1), 0gd die pr esent

process in the f spherical, cylindrica o articlés with a 20
di amet er from‘@eid% ﬁ’f‘nPr&ﬁbPlrf—ﬁtHar-t Ké%ﬁdéﬂgfqﬂb‘m“@@i%saw Fife PERferTed t

carrier parti Gle@fods3Nthe 10t EHAHRIp PN 16BHNIS£OF tABYid®BEfKtdtion of cobalt.

' 15 The resulting catalyst composition is preferably calcined at
temperatures from 350-700 °C after each impregnation or kneading
step.

The catalysts are preferably employed in the present process
in the form of spherical, cylindrical or lobed particles with a
20 diameter from 0.1-15 mm, and in particular from 0.5-5 mm. The
catalyst carrier particles can be prepared by means of any method
known in the art, such as pressing or extruding of powdry catalyst
material, if desired together with a binder material. Catalyst
\ carrier spheres, in particular silica-containing spheres, are
25 suitably prepared by means of the "oil-drop" method whereby said
spheres are formed as drops of a silica gel which are solidified
while falling in an oil bath. Alumina based carriers are preferably
made by extrusion.
The catalyst present in the reaction zone(s) remains in
30 contact with the liquid product synthesized in the present process,
thus avoiding the formation of carbonaceous deposits on the
catalyst. Liquid redistribution means (e.g. in the form of trays or
layers of material héving a relatively low permeability for liquid

and/or gas) can be arranged above the reaction



known in the art, such as pressing or extruding of powdry- catal yst o
material, if desired together with a binder nmaterial. Catalyst carrier _ '
spheres, in particular si-lica-containing spheres, are 25 suitably”
prepared by means of the "oil-drop" nethod whereby said spheres argwforned
as drops of a silica gel which are solidified while falling in an oil bath.
Alum na based carriers are preferably nade by extrusion. The catal yst
present zhk (sheid 8addd @8 FRBEES sub&imt N lyNthi0equaicand@dbutickh the |iquid

product synthesized in the present process. .thus ayoiding.the fornmation of
car bona(?‘é‘fvjru§R'Eie‘:ﬁlt.rigf’fsst Bﬁyt‘ﬁg t‘é‘aet aFsréed ﬂ?i%ﬁtﬁa}*dc‘r’%‘cﬁcst"fllﬁtﬁ'u?ll%’ﬁgrreans (e.g: in
the forprafuctrays or layers of material having a relatively |ow

perneabi it | qui )T g r ' v eaction 7
zone(s) in g?%ée]{er%&p’r gkﬁ%p géﬁ%g?%tllg% sgt éhgg%gﬁd%tﬁ%%te flir)n over the
cat &l yserérsdedrty ehrrogess rsddensribadl herninheforgith | i qui d product.
Furthernore, the invention relates to liquid products whenever 5

prepared by a process as described hereinbefore. [err] [err] - 8 - T
5800 BBRCL AI MS 1. Process for the catal ytic preparation of

hydr ocar bons containing at |east two carbon atons per nolecule, of which
hydr ocarbons at |east a part are present as a liquid under the prevailing
reaction conditions, froma gas m xture conprising 5 hydr ogen and car bon
nonoxi de, which process conprises passing the

m25h04
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gas m xture through a reaction zone containin yst bed conpri sing
catal yst particles, while renoving m’uu 'H;ll V)Etl % tiaon zone by a cooling
medi'um whi ch flows via one or nore the or each pattern
cont ai ni ng one or nore 10 hel i ces. 2. Process accor di ng to claiml,
wherei n the cool i ng medi um f1 ows through_ gWo or nore concentric heli cal
patterns. 3. Process according to claim2, wherein the:screw directions
of adjacent helical patterns are opposite to each other. 15I3890 GBRrocess
according to claim2 or 3, wherein an increasing nunber of helices is used

in the helical patterns which are S|tb1§t§d aé §a | arger distance fromthe
centre. 5. Process according to cl - ein the helices have

substantially the same | ength. 20 ) Process according to any one of

the preceding ;cl ai g, ubd (EGr'éneC@é%ﬂ.?g &Eeﬁgraﬁl&?rg}eﬁﬁyﬁ gnfﬂ(olhgm 100-[err],
bar

a total pressure from 1-200 space vel ocit rom 200- 20, 000
B (S.T.P.) g&Sebtinipgat fesst] tyesferbem azeln%/pﬁﬁmolevule, pfd@ésb accor di ng

to any one of rgrheod&rresleéilamgléedsal miaaw aMy phestat a@aCﬁiq’fs'ﬁS&ndle§ teed
conprising 3-60 ]gjcobalt l}ql i w of at ast one ot hgffﬁ nmet al
chosen from t RE€YR Bgf’iﬁaﬁﬁ "bf/° * BYﬁ’u o i3 é?ﬁ S CHRSAPLE per 100
pbw of si |5 cahydtegEnnandcashdn seraxlide] nhiclarproeess SompriPes passidgthe he

catalytic prepagaj :&Gré)fchgé!lﬁg’e ) g?{q%ggfoégoge ac%ﬁl%%lrlgg d Ra€i Bl ded

substantial ly "as descri be ar bons "whenever
prepar ed accorr@PPEisine £aspbiatspanticien wbile ryemeyingnkeass £x9e the ecedi ng

CI&IWB [err] reaction zone by a cooling medium which flows via one or more

~ helical patterns, the or each pattern containing one or more

10 helices.

2. Process according to claim 1, wherein the cooling medium flows
through two or more concentric helical patterns.

3. Process according to claim.Z, wherein the screw directions of
adjacent helical patterns are opposite to each other.

15 4, Process according to claim 2 or 3, wherein an increasing
number of helices is used in the helical patterns which are
situated at a larger distance from the centre.

5. Process according to claim 4, wherein the helices have
substantially the same length.

20 6. Process according to any one of the preceding claims which is

L.J carried out at a temperature from 100-500 °C, a total pressure from

1-200 bar abs. and a space velocity from 200-20,000 m® (S.T.P.)
gaseous feed/m® reaction zone/hour.
7. Process according to any one of the preceding claims in which
25 a catalyst is used comprising 3-60 pbw cobalt and 0.1-100 pbw of at
least one other metal chosen from the group formed by zirconium,
titanium and chromium per 100 pbw of silica, alumina or
silica-alumina carrier.
8. Process for the catalytic preparation of hydrocarbons
30 according to claim 1, substantially as described hereinbefore.
9. Hydrocarbons whenever prepared according to a process as
claimed in any one of the preceding claims.
m25h04




