'OLEFI NS PRODUCTI ON PROCESS The present invention relates to synt Het iMAR 2006
.napht ha, processes for the preparation of synthetic naphtha and the use of
synt het ivgo osabdra i n the production of ol efins. Convent pef@goyofbefi ns are
produced by cracking a crude oil derived feedstock. This is usually
conducted in the presence of steamin order to mnimze the reaction of 5
the produced ol efins with of . O the oil feedstocks, naphtha is
the most commonly enpl oyedmmwmﬁ&ﬂfand the desired olefins nanely

et hyl ene, propyl ene, butenes ands di ene are produced in useful anounts.
However the steam cracking of naphtha derived fromcrude oil can result in
the production of undesirable by-products ‘'such as carbon di oxi de and
aromatics. 10 It has now been found that a synthetic naphtha derived from
t he products of the Fische ction can be advantageously used in
ol efin production and can mmmwwﬁ@ "'M@ yield of |ower olefins (e.g. C2-C4 -
ol efins). Furthernore the use of Syn ti c naphtha derived fromthe
products of the Fischer-Tropsch reaction in olefin production reduces the
anounts of both carbon di oxi de and aromatic by-products 15 conpared with
the use of a crude oil derived naphtha. Accordingly the present invention
~provides a process for theQpEpPINS PRODUCTRIONPRUGCESEC napht ha conprising a)
contacting a synthesis gas streamat an el evated tenperature and pressure
with a Fi sch@pe presg dveatemrajaies topyathriicpapbiharpiogesses fas e preparatioeefer at e a
hydr ocar b r I Long at | e portion of

t he hydrogg?tgétgcd%%%gﬁégdgier}gsgﬁ?}gﬂlﬁ?%cd% g&gw{sﬁ?&%&gﬁﬁggﬁﬁtg%gf]?c napht ha. |
1 5 MAR 2006 . (6n0ehtioAfR6e MisTdrépiiinc &BB0raditing i yahide @alr depived feedstotk. pr oduced
in step (a).my be separated to provide at |least one lighter fraction and
at | east 'R eavAlly consucbed 18 theapraseree nggamalﬂémomr&w@ﬁ € Feefimneet
fractign Wprbﬁ&&d%?eﬁcn@ il (Qﬁaarngﬁl)el:.OOP&%%ﬂqgecﬁto%kg,q{agﬁﬁla?é’ fHehidst ¢ napht ha.

commonly employed feedstock and the desired olefins namely ethylene, propylene,

butenes and butadiene are produced in useful amounts. However the steam cracking of
naphtha derived from crude oil can result in the production of undesirable by-products
such as carbon dioxide and aromatics. | _

10 It has now been found that a synthetic naphtha derived from the products of the
Fischer-Tropsch reaction can be advantageously used in olefin production and can
increase the yield of lower olefins (e.g. C2-C4 olefins). Furthermore the use of
synthetic naphtha derived from the products of the Fischer-Tropsch reaction in elefin
production reduces the amounts of both carbon dioxide and aromatic by-products

15 compared with the use of a crude oil derived naphtha. _

Accordingly the present invention provides a process for the production of a
synthcti.c naphtha comprising _
a) contacting a synthesis gas stream at an elevated temperature and pressure with a
Fischer-Tropsch catalyst in a Fischér-Tropsch reactor to generate a hydrocarbon product

20 stream and
b) fractionating at least a portion of the hydrocarben product stream to produce a

straight synthetic naphtha.



Opti.onal Iy, the hydrocarbon product stream produced in step (a) {8 MAR 2006
separated to 5 provide at |east one lighter fraction and at |east one
heavi erwiresoue2en. The heavier fraction may then be hydr®gF/eBeyewos t o
produce an upgraded hydrocarbon product stream which subsequently

fracti onat eght fydoeabGEpRAusRabasted s vep (9 ndy bewebifated 1Ogrovids mdkast t he
present invention al so provides a process for the production of a

synt het iove tightet fiactionapdias laagf ong hepvienfiectioniang ableastprstips ofths lighteeam at  an

el evated t er at.ur nr ] . ki - T h catalyst in a

Fi scher?‘ffﬁﬁgﬁy&}gg&e?&tﬁ nqgigbiﬁrto\éﬁ%e%é}r&%@ég g%\t]cpéa%g%f stream b)

separ ati ng UOpiohd, dediydestatfonditoduct streanpiodupsdoiviistp (a) isl epattedne | i ght er
fraction and at |east .one heavier f actiog 15 c) passi g at |east a
por t P on PEIVidmal Ipashoncclishiterfzaction @asl af (523t oRG HFBHET QPngJ}]l 8508 to produce

an upgr r I ' | east a -
porti onq%?g?ﬂéqggg%atggﬁdﬁﬁgg%%giﬁﬁ g@gggg%l 9 %ﬁapéeﬁﬁ(%rgéﬁg?lggruo?gmlan upgr aded
synt het isgesra pitidiasubbeuantly &hetioratbdanipostiuoe an updradébsyinthedictriapithahe | i ght er

fraction and the_ upgraded 20 hydr ociar bon, product m}e conbined prior to
fractionat i éopidinglnthPEessnCaNBRIREPISARAYINES § BrOSETHOR S PARRHEP RGPy t he
present | ggﬁr- ovi des a process for the production of a
synt het iskﬂtﬁ%@ﬂmﬁ%ﬂ%ﬁﬁp |ssllr% a) contacting a synthesis gas streamat an
el evat ed) tempetimtasyathesid gas stesum at an dlévated2Bmpestite pndppsirh withtaal yst in a

Fi scher-Tropsch reactqr t.o ner at.e a hydrocarbon progduct treamb)

separ at iHFPERLTRSER %%Vﬁdﬂ ag’ﬁ%?gﬁ%&r@??}ééﬁ?t%%ﬁe&eﬁageea gyc?rpggEW Bﬁ)?u%i ght er
fractionga at | east one heavier fraction c) passing at |east a portion

of the heavier fraction(s) to a hydroprocessing reactor to 30 produce an
upgr aded) syphratiy tho hygrooarhon peidueksiiedin te prayide atdeashend lighteefragtioacnion with -

St cam dhiEsst FeHRRR SUGIPWD 03/ 040262 PCT/ GBO2/ 05005 &) 1ractionating at
leagk a d??)'éﬁsiiﬂ%‘at%asi horeioRTd BRchdaV I BaaidM) 16k G ardpkerepsing wattor to conbi ned
synt heti € napht ha.
produce an upgraded hydrocarbon product stream and
d) fractionating at least a portion of the upgraded hydrocarbon product stream to
produce an upgraded synthetic naphtha.
In a preferred embodiment of the invention the lighter fraction and the upgraded
20 | hydroc':arbon product are combined prior to fractionation to produce a combined
synthetic naphtha.
Accordingly the present invention further provides a process for the production of
a synthetic naphtha comprising |
a) contacting a synthesis gas stream at an elevated temperature and pressure with a
25  Fischer-Tropsch catalyst in a Fischér—Tropsch reactor to generate a hydrocarbon product
stream _
b) separating the hydrocarbon product stream to provide at least one lighter fraction and
at least one heavier fraction ' |
c) passing at least a portion of the heavier fraction(s) to a hydroprocessing reactor to
30  produce an upgraded hydrocarbon product stream
d) combining the lighter fraction with the upgraded hydrocarbon product stream to

produce a combined hydrocarbon stream and



The .synt hesi s gas étream may be produced by passing steam over red- o 006
.coke. Alternatively the synthesis gas stream may be produced from cruc?e

oil or Wwomppssass S via a gasification process. In a pepi@ns6dos
enbodi ment the synthesis gas streamis produced by passing a natural gas

streamtp.a reform one_ to produce.the synthesi as,_stream Usually
mat ur al Cpaeetcpy Bl st BB R IR B R e g o BRER: |t eroved
by cont ashbingd by ghétaindpBthagas stream conprising sul phur with an adsor bent
in an 10 adsorption zone to produce a natural gas streamw th reduced

sul phur conThnsyndhesiseas sierase Butbewredicen by pessingsietns avgied-hetorskent . Sul phur
T oo el ARk e A ehotd RoREAROAESULBI ASRRALTY, |,

compoundse. g. t'ans : rsusualty pr
t he Hat wiaad gagificatish peasssas hydrogen sul phide. The natural gas stream may
al so conprise ol efins and, 15 carbon nonoxi de. ,The%(?ul phur is preferably

renoved by PhaRickgradirabedimenythesyathesis gasstreanmismredusgd by PAsRRE ver an

adsor be {EIRE erably between
350- 400%52{;% gg% § a pr{ggafsll&fogmo & %%?%ggbgﬁ?gao%g&&%g?sa%%ﬁ{}et ween 30- 70bar

" e.g. 50bar. Utudlyatkwalgas streays fmtan colpher amithe swphirtie pedsrablyaamoyes g.

copper .on activated carbon), but is preferably .a zin xi de adsor bent

wher ei nb%/ﬁentfftms %ﬁi”ﬁi@rql §asz%}“@3’n‘f%lflg%“g/\§ut]ﬁ“ﬁ ﬁiﬁ)eq{isg ephid@ and converted
L0 7 NCa88brPidiRonekd pidaBeeSaihiiEhl ﬁmﬁeﬁmwﬁﬁ rddiSed '@l coffRft sildHam i s above
30ppm preferably above 50ppmthe gas stream nmay be contacted with an

am ne prisarbend withi amgngragwd dulpbut ¢emterddsor pti on zone. Advant ageously if the
natural gas.sireamc ri si.ng..sul ph al.so, conpri.se 25 organi ¢ sul phur
cont ai ni ng S BIRBYL RAY ?ﬁ@sﬂﬂé g}er‘@gﬁ?%feél %S&EE@&‘E%‘@PW&"H“% Wer captan
conver sicomp6aidaleys imddEdphins bf c&BbhAGHIpAEet iR idafPpRkent Th theRbFARPa8 N '
conversion catal yst converts the organi c sul phur containi ng conpounds e.g.

mer capt aeam ephydragergaphida. phhenaturghgasglrsamimayalsd eonprigg| dlgfins@ndact ed with

t he r n enrsi al : r n.250-500C,

ror 85 pr SR PRy SBA B Sptides piStreBl b FEEBY etlod B nAla BEGED " ore
pr ef er abbmpHsihpeaiphaQovép haadrisent BODRMperdiere VEbERREARSCBOVET,She® cat al yst
is usually a supported netal catalyst and 3 1 5 MAR 2006. WO 03/ 040262

PCT/ GBOptafeiably betwerwI50e08E and aba prsssureref 40-10¢hagonert frefsrablhbetweenp
consi st '3897 O%];r & lgaSt()lel%J e a%lsér%gxilturggy be a copper on graphite adsorbent (e.g. copper
on activated cérbon) but is prefei'ab]y a zinc oxide adsorbent wherein the zinc oxide is -
20  contacted witﬁ hydrogen sulphide and converted to zinc sulphide.

If the sulphur content of the natural gas stream is above 30ppm, preferably above
50ppm the gas stream may be contacted with an amine prior to being passed to the
adsorption zone. | .

Advantageéously if the natural gas stream comprising sulphur also comprises

25  organic sulphur containing compounds the gas stream may be contacted with a
. mercaptan conversion catalyst prior to contacting the adsorbent. The mercaptan
conversion catalyst coﬁvcrts the organic sulphur containing compounds e.g. mercaptans
to hydrogen splphide. The gas stream is usually contacted with the mercaptan
conversion catalyst at a temperature of between 250-500°C, more preferably between
30 350-400°C and at a pressure of 10-100bar, more preferably between 30-70bar e.g.
50bar.

The mercaptan conversion catalyst is usually a supported metal catalyst and



iron, cobalt, nickel, nolybdenum. and tungs n a support material 15 MAR 2006 .
Preferably the nercaptan conversion catalyst conprises at |east two netals .
sel ect egofpz@rashe above grooup and nost preferably the necepbaesocONVer si on
catal yst conprises nol ybdenum 5 and cobalt. The support may be a solid
oxi de havi n I§ _ t ; Srh balBaiaiy oxi de
especi a‘f‘l”EPr%ﬁ?%QF gggﬁg ?i?ag(??(li ﬁjgrﬁl t'iﬁgt'r a zflogﬁ%lm%?fallﬁ? The’cbmet ali%}n(’)f t he
oxi de Miayn, Rebat, hickek mdlgnieneinabnd tnpein t1 assproromatesiell Preferably thee eart h

“metal. Exanples of solid netal oxides include, alum ti la, cobaltic

oxi de. TFICaBiAR ZoMYEEHPR CalSTROTYATIER BiF ok PR e TSR T ‘@%%E"s?’teen oxi de.

The su ' : Ontd iséSmdlylbiédim The
pg%%é aﬂ??g@@r@%@fﬁlgﬂﬁe@&r@%}g@g conRtdon ORtIPR cdBphiseSmdlybiedim T

support ed oxi uch as silica- alum na,
magriesi anddobaitna, alum na-titania or a crystalline alunm nosilicate.

Preferably _the support is alumna. The tota | ' he -

mer capt an” cORR/APEP %‘%’ﬁeaﬂ i@fjoﬁé %glﬁ%féé%%)ﬁoﬁg'vﬁegﬂ&b aéﬁ;ﬁ'et%eal) based

on the X‘@&lﬂhﬁ'ﬁefﬂi 0SB BYYckiallJ AR oHRIeCHRL BltricaNMtesvaicanmeal AlTYis metploétier abl y

conprises at |east 1%'e.g. 1-30% such as 10-20%e.g. 12% of _nol deenum

(based oxide ney\bei afinsfongugplo s npn faasitien meted or arareseth mstal) Exampleso. 1- 20%

such as 3- 10%e. g..,4% of .cobal.t (base . J: .0 pport) is
ofsoigamel Shigsndentanging, SHE tablid PRgLBhiad ek tr

usual |y ura (ream conpri si ng sul phur

andy ®r 9 foRHRMIde, ARERATH Bduhgst@OoTIA NTise Ripporteruyt dicibe obalfd mm and/ or
carbon nonoxi de the gas stream nmay be contacted with a olélgfi n conver si on

cat al ystmataljoaidetsock ansitiea | Ty uRpod mayrabrhe 2 mied oxids HeR 3R §FE on cat al yst
is used to .rempve ol efins andior earhe A RAidhe. MRfdfadly gas
stream 8?‘8?’5“?%’35’8% e ar e%o%\%lggga%%%%ﬁ%‘ and the carbon

nonoxi dehd sipperd wedlli@ehat 0 car bon di oxi de. The gas stream may be contacted

with the 25 ol efin conversion catalyst at a te eran{e o& @ t 2 1
400- 1100C, rRbedotphweightefipetaliathpBrTespEn FOBETEAY CAlp VS PAESS ?Zé&@"f ¥0- 100
car 4 oo B e R AR WA D Sipect, e e e but

cat gl?ystw sO a’su t as described above but
prefer a?imfe@emxoinqmemt lkasa$¥ d 8o k3% sielb a9l GaeY ag 1206 abmolybdenpg o, of 30

i ckel (based on the wejght af t t ] bl
D) it na (barmd on i WEEhLokBbor P 2 et B eiosih b Bror b LS bl hg any
of the 1%@08.2%@}%3>f§wb%&dtd?ﬁhéwei tha?s%gggmlﬁga%ﬁ&smy be substantially

free of Této 1 5 MAR 2006 03/ 040262 PCT/ GB02/ 05005
Alternatively if the natural gas stream comprising sulphur and organic sulphur

Yy

20 containing compounds also contains olefins and/or carbon monoxide the gas stream
may be contacted with an olefin conversion catalyst prior to contacting the adsorbent.

_ The olefin conversion catalyst is used to remove olefins and/or carbon monoxide
from the natural gas stream wherein the olefins are converted to methane and the garbon
monoxide is converted to carbon dioxide. The gas stream may be contacted with the

25  olefin conversion catalyst at a temperature of between 400-1100°C, more preferably
between 500-700°C and at a pressure of 10-100bar, more preferably between 30-70bar
e.g. 50bar.
The olefin conversion catalyst is also a supported metal catalyst as described
above but preferably comprises at least 1% e.g. 1-50% such as 10-30% e.g. 25% of
30  nickel (based on the weight of support) and the support is preferably alufnina.
The synthesis gas may be prepared in the reforming zone using any of the

processes known in the art. The reforming zone may be substantially free of reforming



catalyst as in a partial oxidation reaction where an oxygen cont AgNyAY 2008S
s used to partially conbust the natural gas to provide a synthesis gas

stream Gpds5389 Natural gas. Alternatively the reforrr;,@?(;ﬁg?@sogsonprl ses
a reformng catalyst as in steam5 reform ng or autothermal reformng. The

reaction of natural s wWth steamis known as steamref.orm 39 while the

9
react i oftalystagins BTty %X’Wtf% r§?‘§’é’H}W}PCFF PHEYSEHCPRIBIIRE $ASS B35 of oxygen
or air QryafyamRt ﬁx@tﬂa%alt%glrt@ ovid® dYRMNEsif BaPite b it sifSiAkal ng. Ei ther

steam reform ng or autother eform hg, or "a conbi nation of both, nmay be
used. Spascific conbinations of steamreform ng and autothermal reformng

are known. In.series reformng, the product.froma steamreforner is
passed to a%‘ﬂaﬁlﬁg‘f‘i‘i}éfme OTF‘_é‘?%?Q?ngOQPB_ avﬁefoﬁmfr}ge%alxgtaaﬂ%ﬁeaas and oxygen
cont i NEREmAiRE dr adttheRRMesiohvfg, MRk REAiNYof SdteRaNyANWitR Slebhal kiwn & €
partially reacted in a steamreforner, and the product is passed to an

aut ot hestean refohipgnwhile thsmgaationief hetush sesavith sieag4s thesaddifienahpresengy gen

i ni feed. .Th J : . , Wwhich
o ar 18 RS A greRL APl S BBRLE RIS, BAbRLARM RS ROIRE 10 0L,
Sui t abl yteaimhrefopning we autotiietmaneforanng, lbea asthbinatonref bothf mayrbe uéed. passed

t hrough a heat. exchanger prior to being recycled to the reaction zone of
the steam r 8pesifipgomiunations of plegrpireforming gnd autodrerpalyefqrgyng pg&neyaam

ref ogm Txgsern%g\%ﬂng@ngm@g%%& ﬁ&&ﬁ@%@g{rg@mgfe RIBEANIY off auftfifirofind tube beat

exchanger ™~ hese arrangene he process of the

pr esent ref@rrhéi\atotigivith fréstendterabgasand ogygeh cohrinieg fvedi g camveetives preferably
in the range of from 700 tf 1100C,, ?specigllé 780 tP 1050C, .-The pressure
of the FePBRRErYeabaRd AU} gasara pitailyreactsd i 2 sigamaptormgmardthey 80 bar,

especi ai)l'cyduggs %:955@1(91:33 autbB¥midl rd BRhG a'id?%%im REsHRtalaY 8is, stehRangXxanpl e a
I , hay be ly, th

ni ckel catalys used. 25 Prefera e reformng zone is a
" Conpac bxRehaoneidingfeede Tbe phetici streathHyain teaubaherBnd refosnémyhich2080, 5,

(5),.67-69; "Hydrocarbon. Proc i.ng" 9/9, 34 Sept.e r ..2000): "Today's
Ref i fer ?‘“’,er)i@ﬂ ,te“@e(%ﬁuéstm%g%’?;b%%%? glsamfeto ﬁr’p 1@5@6‘%@@.“ Usual ?/y
the rat 'se?aeﬁ MO 9R[tHePmEle R MePRIAeE thrbiicH ABeat BRENMSESpER S0 Béiggluced in

30 the reform ng zone and used in the Fischer-Tropsch synthesis step of the
pr ocess regdycleido therestion zomeseffthe stgamgeformerse asdmgrovide 4 saweeef patfor 0. 1: 1,

especi altllaey ste5a:n% re grm]iné' ré)a&ic\)/nql Wghca?e)g‘chgngl\@l% pzrg{;c):(rsab\fPa Ogi{eﬂlh%%%e heat
exchanger’. Any of these arrangements may be used in the process of the present
20  invention.
The temperature of the reforming zone is preferably in the range of from 700 to
- 1100°C, especially'780 to 1050°C. The pressure of the reforming zone is preferably in
the range of from 10 to 80 bar, especially 20 to 40 bar. Any suitable reforming catalyst,
for examplé a nickel catalyst, may be used. '
25 Preferably, the reforming zone is a “Compact Reformer” as described in
' “Hydrocarbon Engineering”, 2000, 5, (5), 67-69;.“Hydrocarbon Processing”, 79/9, 34
(September 2000); “Today’s Refinery”, 15/8, 9 (August 2000); WO 99/02254; and WO
200023689.
Usually the ratio of hydrogen to carbon monoxide in the synthesis gas produced in
30 the refofmi-ng zone and used in the Fischer-Tropsch synthesis step of the process of the

present invention is in the range of from 20:1 to 0.1:1, especially 5:1 to 1:1 by volume,



PCT/.GB02/ 05005 typically 2:1 by vol ume. The synthesis gas may con§aiar 2006
.addi ti onal conponents such as nitrogen, water, carbon dioxide and | ower’

hydroca\g,m)g,%uﬁklfh as unconverted net hane. The Fi scher - TrapscBoxebed yst
whi ch may be enployed in the process of the present invention is any

catal yst known to be active in Fis r - | I anpl e,
G oup \}Wplpal})ﬁ:gﬁg ‘Wﬁ'ﬂ'{‘ﬁellrh%%% ersfseg% ngray-&%gﬁg{;%d?% grﬁiﬂn %%é\;;ﬁ SE?}éggr(]e?P

Tropsc h?,ﬁ-éééﬁl, Vites, caffort di6gide ah@Towes hipdibtarbonk suchhs nncomvarted pedkes.r ed,
particularfy iron and cobalt, npst particuharl

) yg_l(l)balt. A@]'reeferred
catal yst i Sheober-Etbpseh eatalyRiorshmey 8% eawloNshdn diemPreess of Br act or y
i norgani c oxide. .Preferred. | . BidHef BrortcH ¥ MBesis. For .
si | i ca- BACYMY Wé{?ntf%ls@gﬁ%ta]}%g l &rg %xaleggdsl‘?@ﬁ tarylec f(r?)]%i mr?rli 'y inthe rutile
form a%@@@ﬁﬁﬂr@na@&mﬁn@mwm}qﬁne@ beusuppotdd gekaowh|Rscheds a surface
area of |ess than about 100 nR/g but have a surface ;anea 1anl ess than - .
50 n2/ gTmpsthesatalysianOPp thespran, qogalt egiuty s RrEFS A PRV AN yel y t he
support C ri,S e catalytic netal is present in
cat al yt P@?ﬁbﬁﬁ’g?#\}%ﬂg‘%ﬁ)ﬁ tso‘%-g'ual |y about 1- 15 100wt 9% the upper linit
bei ng_ at t ai Apekfired batalysisie sufpouted op poitosganie oxile creferaply 8 effasiogY er abl y 2- 40

w % Pronoters may be added to the catalyst .and.are. wel Ln the
Fi scher memlé%t@e%?edeﬁuf’l?or?sr‘ﬁaﬂf‘ee?écacéﬁ"ﬁ“ﬁ%’lSlﬂ & ar]ﬁﬁ’ﬁlléaﬁ ?k‘*%%‘ﬁi’ ati num or

pal | adi : IVTRY AEhestpreftably Mingwkide h€he um
hafb‘u um%&%%tﬂ?éxgﬁrg%lm%eI??E@éi*gﬁ?}u% and)pél?e ugjal Ly lprselfrfﬁré}q in
e

amount s shsst deherally hes poarfaeyarea26f lestiznyabont h ml/g(tas By hiavet ni um
whi ch may 'be present iju coequal it but .t ter:netal ratio
shoul d tsecagf lesethap 59:@%&%&3?gﬁ@égv"ﬁb?%iﬁ%ﬁag’%%gg?‘ﬁ@}ﬁ% and hafnium The
cat al yst mélt@@%ﬁﬁ@g@%%@?bﬁnﬁf@lﬂﬁﬁ%Bﬂbbﬂnge 5 to 3000 m crons,

0 m

preferably ons, ‘nost preferably 5 to 500 {ﬂérc?rorﬁg, and
advant ageouShy cdtalytic h¥daldSpresent omeatalyiicallyaghipt amopnts pgalyANW k5 ¢ o 30

m crons. The Fischer-Tronsch reactd.on | bl efarpd, at a

t empér at19Pwt %r thegippeniiptt DeiRg ab’?etgflgp]aebﬁ%?g&@ggg%@em St gérﬁes.sure of
5-50 bar ref@BBﬁr Ri6 47 PAD PYorGterd naytsy addgd tethalchiplyz0agDarb awell kKieenggnt hesi s
gas mayq)e contacted with the Fi scher-Trppﬁlch catal yst.in any type 30 of

t
react or thoFiseheaifisbpschisatalyist sid.d Peymaters cen meirdsdyt > BIAH O ef erabl y, s
contacted. wt he Fjscher - | Mhidifimarbehitht Yhafigaa] @fiuen,g. a
slurry &?Hﬁw‘émgg’lthﬁ O* %% R |a&8£a}§§?[s)§ﬂ§?’-é}r obslch’ cat al yst is primarily
di st ri bubRfarRRfasdsRONAES, dnd ardiesually pregerityin 6mounts less than the primary:
20  catalytic metal (except for ruthenium which may be present in coequal amounts), but the

promoter:metal ratio should be at least 1:10. Preferred promoters are rhenium and

hafnium. ‘
The catalyst may have a particle size in the range 5 to 3000 microns, preferably 5

to 1700 microns, most preferably 5 to 500 microns, and advantageouély 510 100
25  microns, for example, in the range 5 to 30 microns.
The Fischer-Tropsch reaction is preferably carried out at a temperature of 180-
" 360°C, more preferably 190-240°C and at a pressure of 5-50 bar, more preferably 15-35
bar, generally 20-30 bar.
The synthesis gas may be contacted with the Fischer-Tropsch catalyst in any type
30 .ofreactor for example in a fixed or fluidized bed reactor but, preferably, is contacted

with the Fischer-Tropsch catalyst in a shurry reactor e.g. a slurry bubble column in

which a Fischer-Tropsch catalyst is primarily distributed and suspended in the slurry by



1 5 MAR 2006 WO 03/ 040262 PCT/ GB02/ 05005 the energy inparted fromtshgar 2006
.synthesis gas rising fromthe gas distribution neans at the bottomof the

slurry Ru8hsEsse umm as-described in, for exanple, US 5, %E%/C%O?/O%&BF‘G
synt hesi's gas may al so be contacted with a suspension of "a particulate

Fi scher-Tropsch catalyst in a Jigquid nediumin a tem conprisi at | east
one hi gke esefﬂﬁélﬁpalﬁ?@f(fﬁ’@ the fnthest 23S Fgng fm g@s%aéfds%wm n Eﬁgﬁ't?lgropsch

pr 0Ces S|, BRI REL, bibtRCToIRAN G0 lesBiBkd Fld RMEIES SUDSH269  whi ch i s

H
her ei n i ncor por Ste rence. The hydrocarbon’ pr oduc_t st ream gener at ed
in the Fi schiessyfitlepsaias megcirbettastagted tyitheaisuspensien ofra pastighate di st ri buti on
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upgr ade product stream The hydroprocessing reactor usually
cont ai nsthapiegsireof thelstmgmantdwered suglbthet p gatepps lightenfrgaiion mey bene
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Qgﬁ;f’g[ ?sf%gérg d %‘?%’\ﬁ/’%’lg%g%%l? %"}"g‘%‘,%é%é% t, nol ybdenum nickel and tungsten
supported  The straight synthetic naphtha produced from fractionation of the hydrocarbon
20  product stream or from fractionation of the lighter fraction comprises hydrocarbons with
between 5 to 11 carbon atoms and usually corhprises a high proportion of normal
paraffins. The iso-paraffin:normal paraffin ratio is advantageously less is than 0.5,
preferably less than 0.05 and especially between 0.01 and 0.04 e.g. 0.035. The straight
synthetic naphtha also comprises a high proportion of olefins usually up to 10% 'by
25  weight, and preferably up to 5% by weight e.g. 2% by weight.
The heavier fraction may be cracked and/or isomerised in the hydroprocessing
reactor to provide an upgraded hydrocarbon product stream.
The hydroprocessing reactor usually contains a hyd'rocracking-and/or
isomerisation catalyst.
30 The hydrocracking catalyst usually comprises a metal selected from the group
consisting of platinum, palladium, cobalt, molybdenum, nickel and tungsten supported

on a support material such as alumina, silica-alumina or a zeolite. Preferably, the
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Preferably, the 7 1 5 MAR 2006 WO 03/040262 PCT/ GB02/ 05005 cat al yst '

conpri S&d &;’,&49% cobal t/ nmol ybdenum or pl ati num suppor t edpefgobipioga Or
pl ati numor pall'adi um supported on a zeolite. The npbst suitable

hydrocracki ng catal ysts inc¢lude. catal yst.s,.suppl i A el,

Criteri eatelygticomppses ﬁﬁ“eﬂﬁﬁba t’f‘ﬂgly}’é%lﬂfﬂlr%/rspéﬁ%uﬁg g‘éépg)&?g%énus uaP?@paci dicin
nature g, | Wk uS subbked dhH RBLR! The rhost etitdblehyddsrackinageous| y t he

I somer i §]§€?%Iﬁog§]tdla ;gt Si gﬁ% Friedel -Crafts acid which conprises a netal

hal i de, caslpesimiide atalpdtosippbicdby Akbe biebele Criderians &heYIOPOM Fefal s of Groups

I[I1TAto |1 B of.the Periodi abl in. E.A n WL K T anced o
| nor gani ¢ CRR§SSTENISESinm cahi}'sl?l%ﬁgé?:@wf%%@%rﬁ%' %H%En%éaﬁtsg%g? ﬁ@']gﬁ@gyl | 1 B- VB.
Thus; e e RS oMbridation cataiystis atFriedal-Crafandidzvkicloni um  and

chl o?i dégd]g%dﬁilgg@f%églru%es 019. brcl)rac;n, al g?npni um. anti nony angl arsenic. .
Pr ef er r edmpritealaysetal balilehesperially # FHIpTide prRbromaifle,iof tApEPR B ni obi um and
t ant al um and t] y pent af | Lot P ey e aabalckgt s may al so
be capag%r%uﬁflﬁgf{oﬁgg Oﬁhﬁn%%%%#c?g%b??e%%F'%gogﬁg ?W%ﬁrt i cul e?r t hose

wher el n 1 8,18 CREfistyeP IR $oishoo 1966) unil elementd ofd@ronbsHB/ For Tauszeol i te,

whi | st the”isonerisation catalyst may al so,_exhi bi%ﬁf%r]’re.cié\édr‘ﬁcracki ng 15
acti vi t yexarfples preoipborides of Hiena#00, SHANFR ABE PACRITHY- S erally has a

surface areg of.. less.than ab : alv&s Sretdoaeh 350 n2/ g,
rmré%préf“QF‘ £ 9f o5, af‘ﬁctﬁlﬂgﬁﬁaq’lﬁhﬁ)ﬁ g,gngg{rsgg)%gﬁ%@@d;%%u 2002/ g. The
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preferably Thedgdrograckingsatalysty pappalsape gapab CHpg AL SRHA B ar bon
product stream conpri i f d of BRinkind &flEhxhaniga or

i ncr eas§8{aiiyesgsrlgé)ao ¢ h%ﬁ?\%%ﬁ%e?%ﬁg%q?%g? %?Bﬁ]pgaﬁeavi er fraction. Usually
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fractionation e upgraded ~ product stream usual | ri ses
hydr ocarlpeythamatiout B50 weén psefcr@blyies(sahw%n%gsmamfeéﬁﬂ%s a8 300
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The hydroprocessing reaction is preferably carried out at a temperature of 200-

20  500°C, more preferably 300-400°C and at a pressure of 5-50 bar, more preferably 15-35
bar, generally 20-30 bar. |

The upgraded hydrocarbon product stream comprises hydrocarbons of shorter
chain length and/or increased degree of branching than that of the heavier fraction.
Usually the upgraded hydrocarbbn product stream will confain iso-paraffins and normal

25  paraffins and usually the iso-paraffin to normal paraffin ratio of the upgraded
| hydrocarbon product stream will increase compared with the heavier fraction.

The upgraded synthetic naphtha produced from fractionation of the upgraded
product stream usually comprises hydrocarbons with between 5 to 11 carbon atoms and
asually has an iso-paraffin:normal paraffin ratio of between 0.5 to 5 and preferably

30 betweenlto3e.g. 2.

Advantageously both the straight synthetic naphtha and the upgraded synthetic

naphtha comprise less than 5% by weight of naphthenes e.g. 1-3 %.
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of less than. lpprn npreferahly | oLhan 0.5 e.g. less than 0.1 ppm
Ceual | yPiefiandy BBveen B AR S 1 30C RS PR Bl e e it Beian Phom
pref er afly shess id faRicRae@Pm e. 9. less than 0.1 ppm The invention provides
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wher ei n sai thgprocesses dasapbddabeveprovidsgiraight, apsraded sk qondhinest syathefieast one
of e synthetic naphtha streans sel ect o t he straight nt hetic
napﬁm&ha?@i&’q?éﬁlfw’f’ﬁé’a@% %%tda%%mfﬁ)é %?“ﬁ'?g%%q ﬁ:g]p%e??%@% e‘ﬁ‘fgf ntlﬁ')é conbi ned
synt het hGospapiyt @aﬁtsgrgoﬁlgigfbga&eﬁhg@l@@ #d PSuipRaChAfont OF IBEAHME forin Sal Ur at ed

synt heti ¢ naphtha co ydrocarbons wth between 5 to 11 ‘carbon

at ons, faralsly ess alhdn 015pyan el lepsihah Dilrppnat Usua?ly thé syntissic tniapith®has a .
préeferably less than 0.05 and an glefin conte %Eﬂof Ielss tﬁjhara 2% by wei ght.
The sat BHEBERCHfeRtREIeSS haaipPrm PIRicrably Jess dhan0-ppnmp egglestibar Ul pR” of

bet ween 5- '?ﬁé)ﬁlverﬂﬁcfﬁc Srooky alBs) Y)ff&f%@ss]igrh t%@%l%cﬁl@fioﬁgig ARRIRAUShifetRSt Ween 15

-150C and a sul phur ‘content of " less than'| ppmpreferably |éss than 0.5ppm
e. g15| easphilwewhérein saphprozsss cemptisep pabsngsattleasha partiopof hdeast onaphtiea has a

G e N A
product y98ra@éd $mftetidhaphtha stream, and the combined synthetic naphtha stream to a
hydrogenation reactor to produce a saturated synthetic naphtha comprising
hydrocarbons with between 5 to 11 carbon atoms, an iso-paraffin:normal paraffin ratio
20  ofless than 0.5, preferably less than 0.05 and an oleﬁn content of less than 2% by
weight.
The saturated synthetic naphtha usually has a boiling point range of between 5-
250°C, preferably between 10-200°C and advantageously between 15 ~150°C and a
sulphur content of less than 1ppm preferably less than 0.5ppm e.g. less than 0.1 ppm.
25 Usually the saturated synthetic naphtha has a nitro.gen content of less than 1ppm, -
preferably less than 0.5ppm e.g. less than 0.1 ppm. |
The present invention further provides a process for the production of olefins
wherein a synthetic naphtha as may be used as a feedstock in a process for the
production of olefins wherein the synthetic naphtha is passed to a steam cracker wherein
30  at least a portion of the synthetic naphtha is converted to olefins.
Preferably the synthetic naphtha is produced by at least one of the processes herein

described above.
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. In figure, 2 synthesjs gas, fornmed by passing natural gas through an
adslor ptF@?herﬂgﬁ%scaﬁaacﬁwé@ wheremdhsfonyerise 1 adlygg?calf PEORSHETGARE  shown)
I s passgf: yi: I ' : : Whafkp it is
con\eer t‘g lc%iéégégﬁ%‘rd(ggglr@ E@ntotg:}gagﬁg]'?ﬁgﬁt%%%eﬂ\%ﬁlpgﬁqﬁgédgg%é%%ﬁg Vi aoﬁibﬂe (3) to
a separ oA gtBjght Thethbtyoimapbthalstmameadsithe fectiesahdistillstpacaltean (Whvia a | i ght er

fractio Lch exits, the separator, (9) via,ine (10) .and es 25 into
the 1 r otS GMERd BFSES It PR SRR Hpersimite Brie! SEBGRBRORS) . A heavi er
fracti ogreafiistconvdritd t?%&%ﬁ@%ﬂ%’i exiPihe\stedn éadker ¥ via Anstg)ai ght syntheti c.

napht ha streamexits )
20 In figure 2 synthesis gas, formed by passing natural gas through an adsorption

zone and then subsequently into a reforming zone (not shown), is passed via line (1) to
the Fischer-Tropsch reactor (2) wherein it is converted to a hydrocarbon product stream
which is passed via line (3) to a separator (9). The hydrocarbon product stream is '
separated into a lighter fraction which exits the separator (9) via line (10) and passes

25  into the fractional distillation column (4) comprising a reboiler (5). A heavier fraction
exits the separator (9) via line (11). A straight synthetic naphtha stream exits the
fractional distillation column (4) via line (6) and passes into the steam cracker (7)
wherein the stfaight synthetic naphtha stream is converted to olefins that exit the steam
cracker (7) via line (8). : _

30 In figure 3 synthesis gas, forrﬁed by passing natural gas through an adsorption
zone and then subsequently into a reforming zone (not shown), is passed via line (1) to

the Fischer-Tropsch reactor (2) wherein it is converted to a hydrocarbon product stream

10
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i nto t hefrdotian wihiehedxits thesepanator (Vrvia dineibhl) @ngd pessepinia? AYdraPrEEsNEer (5) via
TS Sy b e YA 1 AR SBERIEN ks o1 2t on
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o e ooyt 55 B e S PR "
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ignter Tragtion W ol o boimel By SR Araf s ffieh b Salot Mol Neavi er
and then subsequently into a reforming zone (not shown), gas is passed via line D to
the Fischer-Tropsch reactor (2) wherein it is converted to a hydrocarbon product stream
which is fassed via line (3) to the separator (9). The hydrocarbon product stream is
separéted into a lighter fraction which exits the separator (9) via line (10) and a hegvier
25  fraction which exits the separator (9) via line (11) and passes into a hydroprocessing
reactor (14) wherein the heavier fraction is converted to an upgraded hydrocarbon
product stream which exits the hydrocracking reactor (14) via line (15). The lighter
fraction is combined with the upgraded hydrocarbon product stream and the combined
hydrocarbon product stream is passed into the fractional distillation column (4)
30  comprising a reboiler (5) via line (16) and a combined synthetic naphtha stream exits

the distillation column (4) and passes into the steam cracker (7) via line (6) wherein it is

converted to olefins that exit the steam cracker (7) via line (8).

11
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Synt het iGartdapht ha 5 i so- par af fi n: nor MWeighaaf fin ratto 2709 Carbonvei ght %
nunber gat ur atlesunsaturates i so- nornal
number - saturates ~ unsaturates
iso- normal | napthenes | iso- | normal | napthenes | aromatics
paraffins | paraffins olefins | olefins
3
4
5 0.03
6 0.04 1.82 ) 0.52 0.2
7 0.30 9.24 1.30 0.89
8 0.54 17.0 2.32 1.02
9 0.91 29.3 1.33 0.95
10 1.16 25.9 0.85
11 3.01 - 0.68
iso-paraffin:normal paraffin ratio 0.035 -
Upgraded Synthetic Naphtha
Carbon ' ' ‘Weight %
number saturates unsaturates
1s0- normal | napthenes | iso- | normal | napthenes aromatics
paraffins | paraffins olefins | olefins
3 0.1
4 0.05
5 8.32 6.30 0.02
6 11.51 7.59 0.34 0.02 0.02
7 14.52 769 | 081 0.02
8 16.32 6.38 1.07 0.04
§ 12.51 2.77 0.61 0.06
10 1.88 0.28
11

iso-paraffin:normal paraffin ratio 2.09
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napthe' nesi so- normal napthenesaromatics paraffinsparaffinsol efi nslof eMAR200
*30.1 40. 05 58. 326. 300. 02 611.517.590. 340. 020. 02 714.527.690. 810. 02 '
816. 326we%k0God2 04 912.512. 770. 610. 06 101.880. 28 11 13 Ilpor/tyBhyesefd VO

03/ 040262 PCT/ GB02/ 05005 The above conpositions were passed into a steam
cracker at nessure 1..65 bar: wth a fuel heating rate o 5 t/h,
wherein t neTiRRYEFbipdulons PEnaetrtig asttin HaBker a0 BRSR L3080yl ene

yi el d wasthERsl Heatn@gaé 655, 5itMG vbagintbe Y prdduked TNSOO Gfewinies par ®nm&hown i n
table 1 and figure 6. The CO2 em ssions_were_ al so nmeasured and expressed as
5 t onne2®s thedp eihalene yigld wes megpiyrpdarainst BirrslaAsHettie Thesemutisargr e shown in
table 2 - flaqur . a g f ke F- apht ha

r educes B9 i 8150 fighbe 67 ThO€ R ERReloNR P s mANIT N Bl ol 89

Seves$i t yimELNZOg per Mnat df Ethyltae Paydbeddantinhe pstltSymeishewndn tdpprpard Synt heti c
Napht haNapht ha 0.5527. 036.029. 0 - 0.6026.034.028.0 0.6525,032.027.0 _
0. 7023. Sgwred>dt eambersesn thyps ns¢olsynthetic F-T naphtha reduces CO, emissions and

increases the % ethylene yield.

Table 1
Severity _ % Ethylene Yield
Crude Naphtha Straight Synthetic Upgraded Synthetic
Naphtha ) Naphtha
0.55 27.0 36.0 29.0
- 0.60 26.0 34.0 28.0
0.6 25.0 320 | 270
0.70 23.2 3 28.5 26.0
0.75 22.0 : 27.0 24.0
10
Table 2
Severity CO; Emissions .
Crude Naphtha Straight Synthetic Upgraded Synthetic
Naphtha Naphtha
0.55 '1.275 1.120 1.240
0.60 1260 1125 1210
0.65 1.275 | 1.150 1.210
0..70 1.290 1.200 1.230
0.75 1340 1275 | 1250
15
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10 Table 2 SeverityCO2 Em ssions. Crude NaphthaStraight Synthetic ygﬂmagﬁ@
- Synt heti ¢ Napht haNapht ha 0. 551. 2751. 1201. 240 0. 601. 2601. 1251. 210

0. 651. 2751. 1501. 210 0. 701. 2901. 2001. 230 0. 751. 3401. 2751. 250 15 14 1 5 MAR
2006 Clains 1. A process for the production of olefins conprising passing a
synthetic naphtha to a 5 steamcracker wherein at |east a portion of the
synthetic naphtha is converted to olefins characterised in that the

synt heti cChmpbt ha is a conbi ned synthetic naphtha stream produced from a
process conprising a) contacting a synthesis gas stream at an el evated
tenperature and pressure with a Fischer-Tropsch catalyst in a

Pl soher - T OPSR s E80kPid AoBRARA DY BleAnOUSlh A PR AE AdYAhetid faiia b)

separating the rocarbon product stream rovi | east one |ighter
fracti%n steam cedckéresbdreinrae Idastzapation ofithe synthetic nrpbthangcanvetteditotolefinsor t i on

of the heavier fractjop.to hydr opr.ocessi ng. reactor.. t o roduce an

upgr aded a‘gf’ﬂ?%‘?:%eab‘hhﬁp% &X’?thgt%/cr ‘é@ﬁﬁ‘f@s af"fé‘@'ﬂ?ﬁ? RY ‘Hﬁet{%&‘l”f‘{ﬂa ﬁ&g‘}mf raction
with the pgpanaderodudro&as ahpidiggduct streamto produce a conbi ned

hydr ocarbon stream and e) fractionating at |east a portion of the conbined

hydr ocar bahccstactingn spnthesisigasstrear at aelbyateditesineratiere iand pegssraavitta eam 2. A
Rydr ocar bBRERdl THP AR 1 4 Foge dapson e e Esneir e ARG EDh pidles on
conpr i@esstrdiyglr ocarbons with between 15 to 30 carbon atons. 3. A process
according to anyone of the preceding clainms wherein the
b) separating the hydrocarbon product stream to provide at least one lighter fraction and
at least one heavier fraction
c) passing at least a portion of the heavier fraction to a hydroprocessing reactor to
produce an upgraded hydrocarbon product stream
15  d) combining the lighter fraction with the upgraded hydrocarbon product stream to
produce a combined hydrocarbon stream and
e) fractionating at least a portion of the combined hydrocarbon stream to produce the
combined synthetic naphtha stream.
2. A process according to claim 1 wherein the lighter fraction comprises
20  hydrocarbons with between 5 to 14 carbon atoms and the heavier fraction comprises
hydrocarbons with between 15 to 30 carbon atoms.
3. A process according to anyone of the preceding claims wherein the
hydroprocessing reactor contains a hydrocracking and/or isomerisation catalyst
4. A process according to anyone of the preceding claims wherein the
25  hydroprocessing reaction is carried out at a temperature of between 200-500°C.
5. A process according to anyone of the preceding claims wherein the
hydroprocessing reaction is carried out at a pressure of between 5-50 bar.
6. A process according to anyone of the preceding claims wherein the hydrocarbon
product stream generated in the Fischer-Tropsch reactor has a broad molecular weight
30 distribution comprising predominantly straight chain, saturated hydrocarbons which

have a chain length of between 1 to 30 carbon atoms.
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hydroprocessi ng reactor contains a hydrocracking and/or isonerisalisORar 2006
+catalyst 4. A process according to anyone of the preceding clains wherein
the 25 hydroprocessing reaction is carried out at a tenperature of between
200-500C. 5. A process according to anyone of the preceding clains wherein
the hydrgpro ' o1 [ | . - het: n 5-50
bar. 6 A7pr cadliealadshRfitd b Snca hé fitcRithe Bhirks RhESRIRERAIGRIBER] P, 2
hydr ocar bediried bachoptingdusBeimaghstitladde cower ahd evhEiehic the rcoffibaed dlydroeabonr has a
broad nol ecul ar weight 30 distribution conprising predom nantly straight
chai n, sastgam ischepipd tobAWBIM35AM9i ¥8°Chave a chain length of between | to 30
carbon atgns. ,15 1 5 MAR.2006 . i he

pr ecedi ngg'cl a‘f‘r%o?/%se?cé:f’rn B % g%{}f@hgﬁ lle%?ldlﬁg(éﬁ{:ngér??eerg&(}ﬁ?)jﬁgﬁﬁfsgrﬁ%usI y in
a di st§! | grdagmistppodiced by coditactirign ndo@acgushirasd chmgrisiagstlphur with aam i s heat ed

to between 250 to 500C. 8. A process according to anyone of th recedi ng
cl ai s whadserbent ineansadserplion Zorgyte pr “§FPé‘éﬂﬂrﬁ‘l§%§)F%@Hbé’&ﬂﬁﬁz‘i)‘l‘??)‘iﬁlﬁl?ﬁ‘?rng a

natural g r [ .Sl : Y i or ption
one to peaieinaRath aaaRbert uih iR sulbhl bolhet MPREER sl A PEBOTP an
adsor bent stéadnhwithaedrsd sulphirpontentinrdt st anedefoaaiigi zoge soprdductthe al gas
streamw th reduced sul phur content in at |east one reform ng zone to
produce t Rthes{sgassdfangas stream 10 9. A process according to claim8
whereim the nat g,ag[%-ﬁpgrgq]' [ ' RASS er the
adsor Qnt b'at g;{fé%se?%t%a@%é of 1et me%éizd;%?%gdgpé}%%sost%éﬁﬁdc@ss a%ﬁi%ﬂr%\éi ng to
cl ai ms 8 overds plissedoverticadsaibentadt agamperhiueaof wowgemi 250AE)0°€ul phur is passed

over the adsorbent at a pressure of 10- CI),baFl. 11, A process according to
anyone of 181 afrisoesss accapbingiorlrims 8rdowhesin the najutal gas stream LOMPEISIES or hent .
12. A pro i fa bR r80hboysier ei n the synthetic
napht ha g@ggﬁ‘?gg%g‘ﬁéggﬂtﬁ@? ﬁgﬁgiagto?r?t&%ange OP bet ween 5-250C and a sul phur
cont ent ofl1] eAprotdsmacchrdipgriceanyone of ¢laioyeil @ whereint thehddoesent iswmzind ppm  13.
A process accordi Qg to anyone of clains 8-12 wherein the reformng reaction
is 26°caPXide@dyubet a tenperature in the range of from 700 to 1100C. 14.
A process jaccargy AP REar b b BL1nsS- 1B WHBRIAIHE ) RBetiiBhilang 1 eacti on
is carri ég o&tﬁg{&?‘%roess%relﬁnnthe ransge of from 18§,toe 80 a%ar -a 15. A
process apeiudédigastatboiliyppuintfingdel eteesndi-25)°C aidrasulpthar eomerthod lesat | o of

than 1ppm and a nitrogen content of less than 1ppm.

13. A process according to anyone of claims 8-12 wherein the reforming reaction is
20  carried out at a temperature in the range of from 700 to 1100°C.
14. A process according to anyone of claims 8-13 wherein the reforming reaction is
carried out at a pressure in the range of from 10 to 80 bar.
15. A process according to anyone of the preceding claims wherein the ratio of
hydrogen to carbon monoxide in the synthesis gas in the range of from 20:1 to 0.1:1. 16.
25 A process according to anyone of the preceding claims wherein the Fischer-
Tropsch catalyst comprises cobalt on zinc oxide.
17. A process according to anyone of the preceding claims wherein the Fischer-
Tropsch reaction carried out at a temperature of 180-360°C.
18. A process according to anyone of the preceding claims wherein the Fischer-
30  Tropsch reaction carried out at a pressure of 5-50 bar.
19. A process according to anyone of the preceding claims wherein the synthesis gas

is contacted with a suspension of a particulate Fischer-Tropsch catalyst in a liquid
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hydrogen to carbon nonoxide in the synthesis gas in the range of1f5r ﬁﬂk%ﬁﬁﬁl
to 0.1:1. 16. 25 A process according to anyone of the preceding clalnns
wherein the Fischer Tropsch catal yst conprises cobalt on zinc oxide. 17. A
process according to anyone of the preceding clains wherein the Fischer-
Tropsch r i i P : 180 process
accor di ng%ﬁ@ﬁ%ﬁ%ﬁgﬁgﬁ? %@H%Srlg%ggiensgglgfgl%}éﬁﬁﬁgﬁ%ﬂjg%) ﬁgg& %I(J:E%gro P\ 30 Tropsch
reacti on ovassel.ed out at a pressure of 5-50 bar. 19. A process according to

anyone of .the precedin | ai m8 wherein the, synthesi a is contacted with
L 2B, AFPracess pEefin o AmOue ALIHE prSRdl Clans PRSI fhe SioprePaken e 1 5

a suspensi
MAR 2006 @S?%té@"iﬁﬂxe%b%&%ﬁ@&ﬂ]gﬁﬂﬁi ng at |east one high shear m xing zone
and a reactor vessel. 20. A process according to anyone of the preceding

cl ai mnsSwhéiei A prbeess aeranding acdnyone ofthe praesding clairas ahereincthe sfeam aratkat yst. 5
21. A process, accordi ng to z%one gh tgggocgéecedi ng clains wherein the steam
cracker OPFRIE 8k EmpeTatun ol PEeer 789-988ieen 700- 900C. 22. A process

accor di ngob0 ANyEARs Acotdlf o). (Me=Ths Y i eam synthetic
napht ha wei ght ri?fati ?) icr? thgewst arr? g?gggﬁ@%ﬁ?ﬁﬁ:ﬁg@%&g@%ﬁ 20: 80 to

80: 20. 17 steam:synthetic naphtha weight ratio in the steam cracker is in the range of 20:80 to
80:20.
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