HYDROCARBONACEOUS FEED The invention relates to a process for producin
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gas (which ccuprises hydrogen and carboa ymnoxi de) and catal ytically con-
verting synthesis gas into |liquid and gaseous hydrocarbons. However, the
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10 oxidation is the preparation method applied, adjustment of the
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Moreover, substantial amounts of carbon-containing material
. are usually not converted into the desired normally liquid hydro-
15 carbons. _
It has now been found that liquid hydrocarbons can be produced
‘'with a very efficient use of energy and materials by means of an
_ 1nﬂsnated;nxness.
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the following steps:

(i) catalytically reformlng at least part of the hydrocar-
bonacecus feed at elevated*baqxnature and pressure with
steam in at least one reforming zone;

25 _ (ii) "_heatlng the reforming zone(s) by means of a carbon
' dloxlde-conta;nlng heating gas comprising a product
obtained by partial oxidation of reformer product
cbtained in step (i) or of a remaining part of the hydro-
carbonaceous feed or of a mixture thereof with an cxyéen—
30 containing gas in an oxidation zone;
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' Another major advantage of the present process is that the
reforming zone(s) is (are) heated in step (ii) by means of a
" heating gas produced and further applied in the process itself,
thereby avoiding the use of extraneous heat sources and making the
process more energy efficient than non-integrated processes.
Preferably, the total reformer product obtained in step (i)

(which comprises carbon monoxide and hydrogen and, in addition, }
usually smaller amounts of carbon dioxide, steam and/or unconverted
hydrocarbons) is subjected to partial oxidation in step (ii), most
preferably together with the remaining part of the hydrocar-
bonaceous feed which has not been catalytically reformed in step
. o ) - .

' In order to attain optimal use of the heet'produced by the
aforementioned'partial'oxidation ofnreformer'product,'the oxidation~
and reforming zones are preferably:integrated into.one reactor
wherein reformer product gases emanating'from'e.g. reformer tubes
filled with catalyst particles; are mixed with an oxygen-containing
gas and, optionally, hydrocarhonaceous feed and/or recycle gases,
and the resulting heating (combustion) gas is directed along the
outside of said reformer tubes.
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-3- In step (i) of “the process according to the invention various reformng

~catal ysts can be suitably applied, such as catalysts containing one or '
q‘et‘als fran Group 8 of the Peri odi ¢ Table of the El enents, preferably ('Lk )

ni ¢ckel, on a support (e.g. -alumina, silica 5 and/ or conbl nations
thereof). Step (i) is suitably carried out at a tenperature from 500-1100
[err], preferably from500-[err], and a-pBessure from 3-100 bar, and
preferabl y from 15-40 bar. The space velocity of gaseous hydrocar bonaceous
feed and st eam conbim&Edepsidupe AibeyProcess E@EOraE0 to e m\e!nemabhmrimm

4000- 6000 | ( S. Tedfortingl Batalysts | s t c&%
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from 80- 95% by thei g]:m:enﬂae prefd'abﬂ.ycmrckém ranns §) alBMims Sflidaed
out in a_15 f/] T 1L.ng-.or fluigdized.be ofc rtlcles
fixed be@s of c%é#%%%ﬁéﬁ%sﬂ%r%éd g{f@ gepéspﬂﬁ’r ﬁl’fé&' $‘£

tubes are pref ciesbeyatayre| Hypmd50053 10K \PGe npreferably from 500£1000USE, andﬁ ep
(i) air can beeERhAYetom A-2bE 2l Ya gtoee &:&t&%emo%%wtgtagg%

with a 20 hi_.gher oxygen- content t enployed
sub- stantial | Ye3FEYoRf fasepus hy feedcndt steam poduinefais o. 5%

by vol une of caniieahlyastam aocbhmoglérﬁoﬁﬁféaﬂlﬁrﬂ&ﬂ 4obb-%d®beff§“i~ep9d/1t he
| atter inert gas %’SF}I/J ndesi rabl e because it | éads to a gradual buil’d-up of

such gaé%s in *25 - Step (ii) of the process according
to the present invelhe perdentagefofr hirpcarbanhesbust FedtD Rhic dbyddrvakted ah

S tanti all S I8S.S order t.o enabl
a:‘%?e descri %eté Rt e ﬁr;e %‘% g#&exgaﬁ%cgan ‘%ﬁa 11-315 %#?EY from
tenperature of- 5Ph89%gﬁtmgh§a@qopmebly iErom§9-95% )oyi wel.gbﬂ:.course

preferably 30 E't{“—‘ Faes eas’ ad ey e;Lef orm ng
zone(s) which %r 50 be heat ed,; su?%lgﬁglncef %lﬁg g slbtgenpeﬁgtsuc;rde%snjrigange

from 5082 1500 BRIy O SHRHAEe(red OF | GRLaAYEY saricinsized dedsi vel y
hi gh per cent agefotatalgso-pareidiesapheiea :f.r@ide@ialbﬂﬂit?%‘f’%t@&ér”ttﬁe%p {i),
a renai n| ng part. preferably employed.
As oxygen-containing gas for use in step (ii) air can be
_ employed. Preferably, however, an oxygen-containing gas with a

20 “higher oxygen-content than air is employed, in particular sub-
stantially pure oxygen i.e. cxygen gas which contains less than
0.5% by volume of contaminants such as nitrogen and argon; the
presence of the latter inert gases is undesirable because it leads
to a gradual build-up of such gases in the system.

25 , Step (ii) of the process according to the present invention is
preferably carried out non-catalytically at substantially the same
pressure as step (i), in order to enable the afore-described
integration of oxidation~ and reforming zones. The temperature of |
the heating gas produced in step (ii) is, of course, preferably

30 ~ samewhat higher than the temperature inside the reforming zone(s)
which are to be heated; suitable heating gas temperatures range
fram 500-1500 °C, preferably from 700-1200 °C. :

- In particular when a relatively high percentage of hydro-
carbonaceous feed has been converted in step (i), a remaining part
35 - of hydrocarbonaceous feed is preferably applied in step (ii) '




35 of hydrocar bonaceous feed is preferably applied in step (ii)

/ ther with the total reforner product of step (i) .and at |east part of
product. gas (e.qg.
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carbonaceocus feed employed in step (i). - :

' The hydrocarbonacecus feed for the process according to the
invention is usually gaseous and if liquid, should, of course, be
different from the liquid hydrocarbons produced. Preferably it
comprises methane e.g. in the form of natural gas. In case a feed
with a’relatively high sulphur-content (e.g. in the form of

" hydrogen sulphide and/or organic sulphur compounds) is emploved,

25

such a feed is preferably at least partly desulphurized (before
being catalytically reformed) e.g. in the presence of hydrogen with
a catalyst comprising at least one metal (compound) from Group 6
and/or 8 of the Periodic Table of the Elements on a refractory
carrier such as a nickel/molybdenum/alumina catalyst.

At least part, and preferably substantially all, of the carbon

- dioxide present in the heating gas with which the reforming ‘zone (s)

have been heated in step (ii) is removed in step (iii) by means of
e.g. liquid absorption (with e.g. organic amines), adsorptlon on
molecular sieves or membranes. Steam is suitably removed simultane-

- ously with carbon dioxide and may be re-used after reheating.

35

Preferably all the carbon dioxide thus removed is combined with the



-

nol ecul ar sieves or- nenbranes. Steamis suitably renoved sinultane- ousl
wi th carbon di oxi de and may -be re-used after-reheating. 35 Pr ef er ab)y
af . 'the carbon di oxide thus renmoved is conbined with the -5- total
h"ycf?“()car bonaceous feed after the, optional, desul phurization step.

Al ternatively, the carbon-dioxide renmoved ip step (iii) may be separated
into two feed streans, one of which is conbfrned with the feed stream for

step (i), the other Ls.combined with the 5 feed sfreamfor_ste ).
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can be used. In sttep.(Aproftivaly prtbeesarban atiodideyy removedeiprseapnfiii hveiyt i on
a hydrogen- and o/ Bepb/XRRPXNYE- GRNEALLIRTe SRS S@B%'Jiﬁgh'ﬁt ?Lueﬂpi (ly)  Apd/ or
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catal yst whi cB priie@r sdtleyim CROtPEt L 18] . [FAREHerabfe MREM £t 1662RAMGDs bEOM
G oup 4b, 6b and/or, 8 ngC{] a? zirconium chromum iron, cobalt, nickel
and/ or rut heni um©33R°% 938Ft9e. From extraneous gourpes, can hesugedsi ngl e- st age

| i qui d hydrocarbon synt lseep iv} ¢ff eherpredesfiacaorddngldo 8hdpRdséit dadention
conprising relatiy ge, t f 1 r olefinic copgounds, (and
unconvert ed feedjgg ?rJg?é t%‘gpg%{/h%r‘go l?é(g%/e,e cloﬁL?i{T&f’fi%ﬁ t‘r’ﬁ‘gP‘FﬁaI(if"ysﬁ"qui_d
hydr ocar bons suchidsang{ov| {41d)} hkevcomvertedidn nge roxngerel stageabatitledbe[err])
and/or 20 moddlyardi ikl Hoemb BCLE ' by I fzom about
150-360 C). As rrep%tri oﬁned her ei nblc??or%?ﬁaép egg?b%gr?ﬂc??'gg%%%ggoedﬁgtgngas
fromstep (iv) i FiSFRaTsiaeRsFhapRe afl ¢atalyetp vhich prefearably icampiisestap (i)
L Qg whi CB it is lhlsu_at |qhe|@éﬁ1$(%6n@dundﬁf96ﬁ@rsilﬂﬁ %.Wﬁniﬁar 8l %fcht%s
ydrocarbon synthesis .is carri out in a single stage., A part o e
product gas obt aiftEE T Rs¢ °'('$V)’ $§°'b’r é&?%bl?icé‘ﬁbaﬁ?déﬂr (@thenjum, jon a

t.urbo- expander) aadffer.conbusted (e.g. in the combustion chanber of a gas
) oo B 0 Pl Sl RS0 1 Ao A LAELL L1
preferred; as a result a product gas comprising relatively large
amounts of lower olefinic compounds (and unconverted feed gas), is
thereby produced, inladdition to normally liquid hydrocarbons such
as gasoline (having a boiling range from about 40-150 °C) and/or
20 middle distillate fractions (having a boiling range from about
150-360 °C). | |
. As mgntioned hereinbefore, at least part of the product gas
from step (iv) is preferably applied in step (ii) rather than in
_ step (i) for which it is usually less suited, in particular when
25  the hydrocarbon synthesis is carried out in a single stage. A
- part of the product gas obtained in step (iv) is preferably
_ expagded (e.g. in a turbo-expander) and/or combusted (e.g. in the
combustion chamber of a gas tﬁrbine) to provide power for
compressing and/or separating from air the oxygen(-containing) gas
30 applied in step (ii).

Step (iv) of-the process according to the.invention can also
advantageously be carried out as a two-stage liquid hydrocarbon
synthesis in which at least part of the normally liquid hydro-
carbons obtained in the first stage is catalytically hydrocracked

35 in the second stage.



Step (iv) of the process according to the-invention can al so advantageously
be carried out as a -two-stage |iquid- hydfocarbon synthesis in which at
| east part of the normally liquid hydro- carbons obtained in the first

-

stage is cataghyically hydrocracked 35 in the second st age. - 6- In ¥
the first stfgiejof such a two-stage synthesis preferably a class of

catal ysts i | ied by nmeans of which-agpsoduct is obtained containing a
relatively small amount of ol efinic and oxygen-contai ning organic conpounds
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the m e di nﬁstEE aply carrie
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pour hpoi nt, I ccrmgeedhm first stdge ﬂsspmlféﬁbag e&ﬁﬁb eaﬁ;dm atéhl itﬁi-@ge
synthesis. It ¢ agly . ubli_t .t he tota
| i quid. productd (%%5;13;5 L%l 8*1' ontal ni ng %écu‘fn@?dh%ﬁrﬁﬁs‘ﬁe E HQ/ |
carbon at ons) hat,tand in particulasr foom A6-2ebeand stage in order to inprove
the quality of th t Rlsohd r ( S n

o e ﬁqﬁ?ﬁ.éﬁp@lﬁﬁ el il plili 193’25 SR stin

fracti ons) which are present e produ

cont ai ¥s suf f ilepEhithepfraction of khe Fizgt stage gxedpet ing aboveithehe
second stage, nigdte msﬁmaearbdmmgl\ﬁngempmwgk@t tH neggies- | ow,

wi t hout sepa- n Qr addltlon of . nents in between both stages, at \J
sub- stantial I%g{;% %ﬁ%w P@ﬁ?ermegn t he

second st age mtbmﬁélalﬂm;stillateﬁowt[aeneq iana simgpe+dtiage | synthésims, 25

250-[err]. In the %’%Ea%fﬁ ed whi.ch contai ns
at | east one nobl eﬁenet rom g%@gﬂ%&ni par%}l’a’flﬁpﬁg\%ﬁh m ¥ or

pal | adiSun) on ldgekd preduct; (the fraeticn: centaining apletules. hawingatabesstsuch .
catal ysts conifavé darbor %tlis)Rfdthe fAR8t stage to the second stage in order

to improve the quality of the lighter hydrocarbons (e.g. gasoline-.
and kerosene fractions) which are present therein.
In case the first stage product still contains sufficient

20 unconverted hydrogen for carrying ocut the second stage, both stages
can be advantageously carried out in series-flow, without sepa-
ration or addition of components in between both stages, at sub-
stantially the same pressure in both stages. The temperature in the

| second stage is preferably from 200-450 °C and in particular from \Q/

25 250-350 °C. In the second stage preferably a catalyst is used which
contains at least one noble metal from Group 8 (in particular
platinum and/or palladium) on a carrier (in particular s:.l:Lca-
alumina) . Preferably such catalysts contain 0.1-2% by weight, and
in particular 0.2-1% by weight, of noble metal (s).

30 Hydrogen-containing gas is preferably recovered from product
gas obtained in at least ohe of steps (i)-(iv) of the process
according to the invention in order to provide hydrogen for the
second stage of the liquid hydrocarbon synthesis and/or hydrode-
sulphurization of hydrocarbonacecus feed, if required.




In particular 0.2-1% by-wei ght, of noble netal (s). 30
Hydr ogen- cont ai hl ng gas is preferably recovered from product gas obtai ne
kn at.  east one of steps, (i)-(iv) of the process according to the invent ‘
i'n ofder to provi de hydrogen for the second stage of the liquid hydrocanb
synt hesi s and/ or hydrode- sul phurization of hydrocarbonaceous feed, if
required. -7- In case gas wth a [er+]7molar ratio above the pref-erred
range from 1.0-2.5 (in particular 1.25-2.25) for feed to be applied in step
- (iv) is obtained afIrecasgmsawmmadi /O0amdien rhtioi alwovientlss @pefenreai range
hydr ogen i's prqfr% lo\o r &5%{1 | r 5 {er t he
Aploxal §C@'K pre er:% 2939) e ¢ bflcg%g ﬁ%’o?d pressure
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| ower pressure ther by. Z[&,Bdum .ng. .t he ,hydrogen at a pressure 10
subst ant Pal | y g RS td' e; alternatively, hydrogen is

recovered by neans Hyﬂregan a.pqmﬁetﬂtﬂ.ynmvene& bytmearisnof yiregsiurenswihga
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The invention Wroges are #tt&]blﬂwupeessmmdesorbed
preferred enmbodingniiowet gs&ré)c%s }x,dgg%grp Lt
ancillary equip nt st,lcﬁ;;Q nga and vaI ves be| ng I ndi ate da%g

hydr ocalBonace e £ Eﬁﬂs’rqrﬁe rrnativel Yr W@mﬁﬁ‘ed

wi th carbon di dslrhboverédabylmasfrseﬁj( &geh | Nto

S ans (3) an Qpbi ned W|th am troduced t hr ough
I % (5) and Ig' Vit T ne%%%‘gh?"g W F??f”?rﬁ‘i 3 xiccﬁ'a Ié;hown
in the Figure) the mmgfmsm@pressape(subsﬁnmm;oeqmm

according to. tkRel fAMaNLrddure, is carried out. Stream (4) is conbined
wi th product gas contaj ni ng unconvert ed synthesis gas and |ower olefinic

conpound§ recycl ed Tard iompilBpeselncidated bysreansi of (thepfigure drgen gas
‘which a preferred enbodiment of the process is schematically

depicted (without ancillary equipment such as pumps and valves
being indicated).
A hydrocarbonaceocus feed is introduced through line (1),

20 ' combined with carbon dioxide~containing gas recycled through line
(2) and split into streams (3) and (4); stream (3) is combined with
steam introduced through line (5) and led via line (6) (and

. optionally a heat exchanger; not shown in the Figure) to reforming
U .zone (7) wherein step (i) of the process according to the invention

25 is carried out. Stream (4) is combined with product gas containing
unconverted synthesis gas and lower olefinic compounds recycled
through line (8) and with substantially pure oxygen gas
(origi:xatihg from an air separation plant which is not depicted in
the Figure) introduced via line (9); the gas mixture thus cbtained

30 is led via line (10) to oxidation zone (11) in which said gas
mixture is combined with reformer product emanating from reforming

zone (7) and partially oxidized to provide heating gas with which
the reforming zone is heated in step (ii) of the process according
to the invention. ' -



ing froman air separation plant which is not - :depi-cted in the
introduced via line (9); the gas fmixture thus obt ai ned 30 S
ne (10) to oxidation zone (11) in which said gas mxture is
- ned with reformer product emanating fromreforning zone (7) and et
partial |y oxidized to provide heating gds=wi.th which the reformng zone is
heated in step (ii) of the prqocess_according to the invention. - 8-
Heating gas obt ai H@T S PRtained dn) shep, (4)) ifcledivia déne A1Bbrkadi oxi de

separation umdarbdrS)d.x(mi@psépam):j.o:f At VBE h(gthp. (iie) Pl FramBiHibh Ofhe! ecover ed

carbon di oxi dggm et d t hrough. | ine
t he hydrocar bonaceous %JW?@& dig’%‘% {5 ough

line (14) and (SteRAvaY thyough line| (2)i ta thechydrncdrionacdomsntaed. tWeetelri {8Ir €)

of the processendvdd an@wé t eﬂ]?‘?ﬂél’%a ng off
car bon di oxi de |ﬂb§1§epﬁ¥é& @?FI ntrodu?ég@tﬁrou me%gj?{%%
hydr ocar bon syt &he Fignge)) of gehe prodess tda a

hydr ogen renpypabduce stéammt shovvn | n the Fi gure) from whi ch hydrogen for use
in unit (16) and/ |zat|on th rocgr bonaceous feed can
be obtai ned. Norma %E g’r’? g‘rﬁ%&?’? opigle 0 (SEEP via
line (17) wher(ésd Moumdg@ throtsholmﬂ ‘1{153) h.ntmlﬁ{dﬁ)ca&bdllsgdtﬂésm
partly j¢i a | i pgif ) a S ﬁ?ﬂJQEH’ aration
conpressor (no ﬁ@\&n f%n vgi‘ & i q’hz remai ng parljfl"g%‘?ﬂt ﬁ%ltps( ct gas
is recycled v ﬂ!%f’-% (: ’(H“Y’él farnusg in) unithélénvention is
further ill ushnaldtd Mﬂb&%ﬂ&%@&ﬁé%yd?&amfe‘é&@ée? pLocess

set-up substanijall de d. e Figure a. natural ga eed stream \J
(1) conpri si n&gﬁ%‘f’eﬁmgq% OEWM FEEgEFoy Mt @fbgen i s

conbi ned wi t hvéd INmel (Haywhéreaarpmduclt gascis frekovedvi2 Lingndsf GnaViiad / day
o 3heng (1T BaR, Hhe, o) 1 AEE WA SBLY BRGERLE D) 0
wherein the Separati oncmpressor (not shown in the Figure); therema:.m.ngpart
of the product gas is recycled via lines (8) and (10) to oxidation
zone (11). -
The invention is further illustrated by the follow:.ng Example.
20 EXAMPLE o : :
In a process set-up substantially as depicted in the Figure a
natural gas feed stream (1) comprising 137 Mmol(= 10° mol)/day
methane and 3 Mwl/day nitrogen is combired with 61 Mmol/day of
carbon dioxide (stream (2)) and 205 Mmol/day of steam (stream (5))

25 and introduced into reforming zone (7) which is operated at a )

temperature of 900 °C and a pressure of 25 bar abs. and wherein the
feed is contacted with a catalyst comprising Ni on 2\1203 as |
carrier. The refomler product is partially oxidized in oxidation
- zone (I1)with 76 Mmol/day of substantially pure oxygen (stream (9))
30 and subsequently led to unit (13) in which the afore-mentioned 61
Mmol/day of carbon dioxide (stream (2)) is removed. The resulting
 substantially carbon diaxide-free gas stream (15) comprises 245
Mmol/day of hydrogen, 136 Mwol/day of carbon monoxide, 3 Mmol/day
of nitrogen and 10 Mmol/day of steam, and is converted in
35 hydrocarbon synthesis unit (16) into 7 Mmol/day of normally liquid
hydrocarbons (stream (17)) and a product gas stream (18).



feed is contacted with a catalyst conprising N as carrier. The
ref ormer -product «is partially oxidized in oxidati “ﬁum 76

NMmglr/ day of substantially pure oxygen (stream (9) Bmﬂﬂ“m sequ

| ed™>0 unit (13) in which the afore-nentioned 61 day df éarbon di oxide
(stream (2)) is renoved. The resulting substantially carbon dioxide-free

gas stream (15) conprises 245 Ml /day of hy?ir'bgen, 136 Ml /day of carbon
nonoxi de, 3 Mol /day of nitrogen and 10 Mol /day of steam gagupgl ggEonvert ed

in 35 hydrocarbon synthesis unit (16) into 7 Ml /day of normally
| i qui d hydrocarbons (stream (17)) and a product gas stream (18). -9- K

9466 GBBR CL Al MS 1. Process for pr@dusihd Bi quid hydrocarbons froma
hydr ocar- bonaceous feed which conprises the follow ng steps: (i)

catal ytically reEorm’ ng at | east g)art of the hydrocar- bonaceous feed at
el evat ed t enper at ur e PER%ESSr £Q% Bradugipg biquid hydrocarbons fypmanhydregarteast

one reformng zobéiacebug feed whHieR!doagrida trd @oﬂéﬂnﬁoﬂ&(}:{é} E%’ ,neagstf a
car bon di oxi de-copt ai ni ng_heati.n as _conpri sing a product obtaine y
partial oxidatio Bof r ef %Pﬁ%fytﬁfgbﬂ'cfegﬂggf‘ﬁéﬁ ' ﬁ“ﬁ%ﬁ“’( iof the bydrpcar=

remai ning part of the hydovaceb@s feed at elevated canferaenrodad frredsdre it
mxture thereof with an Quugens spnLahridld A% bl dation zone; (iii)
S

separating carbon-di oxi de trom heating gas use ep’ (ii); (iv)
catal ytical ly coflfertinghastingaske gaforningt tanele} dynmeanssof a carbon

product obtained in stepdfbliqandéitaifnty Hehidiehadicbipr SARET A lirBouddf |

carbon dioxide in step (i[ji), at el evated tenperature and pressure I nto
nQmal Iy 1iquid hydro- CQL’B d by, @appial oxldatdghinfnrekpraer RFgdechart of
the carbon dioxide obt ai pbtained?fh step (1) or of -a *dm@Bnidg pdrtVoEhthe hydro-

hydrocar b%aceous feed f%rai'@c;nalcggusst £Q0% o%f of taegikélxir)e %‘eq:eg.kiv)i'th an oxygen-

containing gas in.an oxidation zone;

(iii) separating carbon dioxide from heating gas used in

' step (ii); ' '
(iv) catalytically converting at least part of the reformer
15 - product obtained in step (i) and/or gas obtained after

separating off carbon dioxide in step (iii) at elevated
temperature and pressure into normally liquid hydro-

carbons; and

(v) combining at least part of the carbon dioxide obtained in
20 step (iii) with hydrocarbonaceous feed for at least one
N\ of steps (i) and (ii).

2, Process according to élaim 1 wherein the total reformer
product obtained in step (i) is subjected to partial oxidation in
step (ii) together with the remaining part of the hydrocarbonaceous
25 feed.
3. Process according to claim 1 or 2 wherein substantially pure
oxygen gas is applied in step (ii).
4. Process according to any of the p:epediﬁg'qlaims wherein
product gas obtained in step (iv) 1s applied in step (ii).
SO 5. Process according to claim 4 where;n a part of the product gas
obtained in step (iv) is expanded an&/or combusted to provide power
for_compressing'and/or separating from air the oxygen-containing

gas applied in step (ii).



2,— Process according to claim1 wherein the tWt
Obt al\ned in step (i) is subjected-to partial oxidation in ste ‘mi)

her with the renaining part of the hydrocar mwmﬂl( feed. 3.~
ess according to claim1l or 2 wherein substa mﬂm

en gas i v
applied in step (ii). 4. Process according to any 6f the' prsecedi ng cl ai ns
wherei n product gas obtained in step (iv)0is applied in step (ii). 30
5. Process according to claim4 wherein _a part of the product gas

obt ai ned in stef- (i Frofessexfratding dRarey ofothn orecrding flaimehssets  f or

c?rrpr ((EfS_Si) ng andhsaarosgeﬁaroar:%mnfgrgua a'brrédweﬁ?@/gean Cﬁfaa.ta&hmigag cgag_iﬁwlired in

step (ii). . - - 6. ogess c ing to any o e preceding clains

wher ei n hydrogeﬁggjoeﬁtggi?ﬂenﬁggs;t§pfs(a’13§g%'6ér ed from product gas obtained in

at | east one of 7st ePsofess- f¢¢aordifg to Plagebswheredbn ditnyedsy phui mEGthdher ei n

at leastgpart o e dLogen: i 9 i Lned
5 beddiRred hgdrogern d?gﬁr/&gggﬂl?égg £ Lok d ?ifﬂgﬁ%lga%&&@bw

wi t h hydrocarbonaceous feéed ant in step (iv). rocess
accordi ng to anfeed anflomappliddnin @taPnEiVlierein step (iv) is carried out

as a two-stage Bi quipdokedd 8EctRoRg UL DESthd ppbéddingic1a8as twHagkin Qeep he
normal I'y |iquid hydrocar bon$ obtained in 10 the first stage is '
catal ytical Iy hy¥fbdeataiddes Putnes SelBRirtags gdauid hydrorasben s‘ifﬁ‘g’(’%ﬁ?ﬁ ry
as described hewridibatOreaseigdrtr 6f ahenmernadly N4 qEkdmyliocatbond iovathed in
E?Iglr ggaﬁﬁaogf—ngr QQQ rfeig'sP ystggg r:I.OsC gaséal%%ggarﬂlynﬁyér%cia'g&egf it; Q‘Ee psreec%:exgl srgge.

10. Process substantially as described hereinbefore with reference

to the Example._ - \«J

11. Liquid hydrocarbons prepared by a process according to any of

the preceding claims. . '
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