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of the advantages of the present process is that in the second step only
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a natural gas t8za partial oxidation prockss was cénfacted iIn3a first step
at a tenperature ©f [err] and a pressuregd 30 bayp.svth cagsgbyst 1. 55
Subsequently th b4y %:I. reaction product I the fi r§t step s.contacted in
a segond step B tdlyst 2 in a novi ng Ped. Thé pr ocess oﬁdi-ti ons of
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256 Bl Table 1 Process conditions ep 2: ctor t erature,
[err] ggb‘ 670 -3%0 Cat alﬁeggt/oi I ?ei io, g/g
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1.4 30 From tha .alova Geddit<cis #llirb@, cldafithat the present process is very attractivé for obtaining a high 2
2 Pr oduprbportidn w olefinia) products! froyas gpe mixture comprising carbon monoxide and hydrogen, wherebyO. 3
3.3 only little colfb i made in the second step of the prpcess.
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25 9 1. Procesz-;grghisgrppqat_ion of an oIefinchontaJning.mimure of hydrocarbons, whichiprgcess comprises 2 5
1.3 convertir_\g a gas mixture comprising carbon monoxide and hydrogen into a mixture of hydrocarbons by
contacting it at elevated temperature and pressure with a catalyst in a first step, and contacting at least
a fraction of the mixture of hydrocarbons obtained with a zeolitic catalyst comprising a zeolite with a
40 pore diameter of 0.3 to 0.7 nm at a temperature above 480 *C during less than 10 seconds in a
second step.

2. Process according to claim 1, wherein a gas mixture is used which has been obtained, starting from
light hydrocarbons, by steam reforming or partial oxidation.

3. Process according to claim 2, wherein the gas mixture which is used has been obtained starting from
natural gas.

4. Process according to any one of claims 1-3, wherein the catalyst used in the first step comprises one

80 or more metals from group Vil supported on a carrier, optionally in combination with one or more metal

oxides from groups lia, llib, IVb and/or Vb, and/or other metals from groups Viib and/or VIil as
promoters.

5. Process according to any one of claims 1-4, wherein the catalyst used in the first step comprises 3-80
55 pbw of Co and 0.1-100 pbw of at least one other metal chosen from the group formed by Zr, Ti, Re, Ru
and Cr per 100 pbw of silica, alumina, silica-alumina or titania carrier.
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3.5 30 From the above results it will be clear that the*present p

Is very attractive for obtaining a high proportion of olefinic products
froma gas m xture conprising carbon nonoxi de and hydrogen, whereby only
little coke is nade in the second ste@ﬂi‘-&ue process. Clainms 35 1. Process
for the preparation of an ol efins-containing m xture of hydrocarbons, which
process conprg cony N , M xture conprising carbon nonoxi de and
hydr ogén i nt oﬂrgg%'xt%ﬁ?&é{%fm%fgreggzzr bons by contacting it at el evated
tehperature and pReastor cemperatureat’Sl yst 5Bk a fir$70step, at® contacting at
least a fraction @feali{sediXtsde@oOfg/gydr ocggbons obkgi ned witdy a zeolitic
catal yst conprising a zeqglite with a pore dianeter of 0.3 to 0.7 nm
at a tepperature canseet (5dPP] 8 during | ess }ifan 10 sécdnds inla®second step.
2. Process accor dpgagstse,Cbatrm 1, wherein a2gas mxtgre is used which has
been obt ai ne tatrt' ng from/light hydrocarbons, by steamreform ng or
partial oxid t‘|°§‘h°. " % OB ARER B880rding to claim2, wherein the gas

m xture which is Qi[sed has been obtai ned st@3ing frdm natural7.gas. 4.
Processs according;to any one of clains 1-35 grhereingtgie catalgygt used in

the first step cordyises one 50 or nore nmetals fromgroup Vil
supported on a c&fyier, optionally in conb?+fati on #th one d?-Aore netal
oxides fromgroups, Ila, I1lb, 1Vb and/ or \j,3 and/ ora206 her netijags from

groups VIlb and/ op=VI I | as pronoters. 5. cess agcording t ny one of
clai ms201- 4, wher e‘{an the catal yst used in ﬁg’ fi rstggt%p conﬁ?i'ges 3-80 55

pbw of Co and 0. 16,100 pbw of at | east one &i3her netalschosenliBomthe group
formed by Zr, Ti, , Ru and C per 100 p f sili al um,na
¢ s B asa 24 Tan 2t 5

silica-alunmna or &itania carrier. 454 2 Tabl' e

Procesg conditi orf5-32kpG2: Reactor tenperdbre, [86+] 18.2530

670 700 493t a9/ 0i | ratio, 9/ g 4.7 186 2.8 69

65 Contact tinme, s 1.4 1.4 1.4
Pressure, bar Coke 2 3.2 2 4.1 3.52 pr oduct, %
wt on natural gas [err] 0.3 3.3
7.4 15 From the aboveSrodults it will be clear that the present process. s ory attractive 1§ ob ining a high2' 0
3. 1 [ err Jordp6Hiénl of olefinic products from a gas mixture comprising ca onoxide and rﬁogn whereby

19. 2 [ er rohly little coke is made in the second step of the process. 49 3 2. 1.6
20 [err] 23.7 25.9
27.3 C4 Claims 4.3 2.5 1.3 4
18.5 35 17.8 15.6 25 [err]

34. 6 1. Proce@gfod the preparation #Bandlefins-containing mixture of hydrocarbons, which process comprises

converting a gas mixture comprising carbon monoxide and hydrogen into a mixture of hydrocarbons. by
contacting it at elevated temperature and pressure with a catalyst in a first step, and contacting at least
a fraction of the mixture of hydrocarbons obtained with a zeolitic catalyst comprising a zeolite with a

40 pore diameter of 0.3 to 0.7 nm at a temperature above 480 °C during less than 10 seconds in a
second step.

2. Process according to claim 1, wherein a gas mixture is used which has been obtained, starting from
light hydrocarbons, by steam reforming or partial oxidation.

3. Process according to claim 2, wherein the gas mixture which is used has been obtained starting from
natural gas.

4. Process according to any one of claims 1-3, wherein the catalyst used in the first step comprises one

50 or more metals from group Vill supported on a carrier, optionally in combination with one or more metal

oxides from groups lia, llib, IVb and/or Vb, and/or other metals from groups Vlib and/or VIl as
promoters.

8. Process according to any one of claims 1-4, wherein the catalyst used in the first step comprises 3-80
55 pbw of Co and 0.1-100 pbw of at least one other metal chosen from the group formed by Zr, Ti, Re, Ru
and Cr per 100 pbw of silica, alumina, silica-alumina or titania carrier.
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ti t ani a1 irqepssraccordingdo clw&é‘e@grewdm'ammurf {9 therspeand atep fs fromABAHe 800 5C. wher ei n

the catal yst used in the first step been prepared by kneadl n and/ or
i mpr e nit iFgrgessaccasti ‘8§§V o Pigmad- 1?0"'19["5* e Sd%l'}P ugpd “M'@ SBTORd FARNE A R st
used® n tl‘i’é’"ﬂefgtosé "E‘orrprl ses Co and Zr and 5 si | | ca as carrier. 8.

Pr Ocess éf COS: acg)rélo aan oneofcl s1al msher nth eoﬁg seia in RE st |s sglev:tégrle

m xt ur o b A R Al BG4 R zg.aﬁé (i S iR e tes ot -, | 0CESS
according to dny one o ai raction has an end b0|I|ng
POi Nty i 1, tPAReds2tGSHaiR téqny‘iépe of Qa.mlq-1é°rvmsre.ﬁ Stihé G5dhloTi:938 ih TreP o Bt s

clains 1-9 Ifinfts hjtfogePidMer si on of fhe [err]/CO mxture |nthef|rst
step is carrled out at a tenperature of 125-350 *C and a pressure of 5-100
bar. 1517 ProckisQe&idingat6 GfY 6o RPciiifs 818, whorSin @e frésBirdT the dddondWitpli€irdin 1 lie10
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of clalns 1- 14 mhereln the zeolite used in the second step is selected
fromcr g&% g_gf’ agy; gnp Of elalws F\é?fl“fl?g’e'ﬂ theqjppanverted ﬁ?f’f%ffaﬁ"mf%F‘Pl"E’F‘i"? a
erionite 0G3{0Q0s f Pé'&?fsewgﬁ steR Bf teHreReERMailccor di ng to any one of

cl ai N ;at&rﬁansm%ﬁgl n the zeolite used in the second step is

1. Verfahren zur Herstellung eines olefinhaltigen Kohlenwasserstoffgemisches, wobei man ein Kohienmon-
oxid und Wasserstoff enthaltendes Gasgemisch in ein Kohlenwasserstofigemisch Uberflihrt, indem man
es in einem ersten Schritt bei erhthter Temperatur und erhthtem Druck mit einem Katalysator in

50 Kontakt bringt, und zumindest einen Teil des erhaltenen Kohlenwasserstoffgemisches in einem zwsiten
Schritt bei einer Temperatur von mehr als 480°C flir weniger als 10 Sekunden mit sinem zeolithhalti-
gen Katalysator in Kontakt bringt, welcher einen Zeolith mit einem Porendurchmesser von 0,3 bis 0,7
nm enthilt.

55 2. Verfahren nach Anspruch 1, wobei man ein Gasgemisch verwendet, das man, von Ieichten Kohlenwas-
serstoffen ausgehend, durch Dampfreformieren oder Teiloxidation erhalten hat.
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18. Verfahren nach einem der Ansprliche 1-17, wobei das Gewichtsverhdiltnis des im zweiten Schritt
eingesetzten Katalysators zum besagten Teil des Kohlenwasserstoffgemisches 20 bis 100:1 betréigt.
50
19. Verfahren nach einem der Anspriiche 1-18, wobei man den zweiten Schritt in einem Katalysator-
FlieBbeit durchfiihrt.

20. Verfahren nach einem der Ansprliche 1-19, wobei man die nichtumgesetizie filissige Fraktion des
65 Kohlenwasserstoffgemisches nochmals dem zweiten Schritt des Verfahrens unterwirft.



‘betragt. 35 13. Verfahren nach Anspruch 12, wobel die Tenperatur Imzweiten

Schri Kt 550 bis 800* C betragt. 14. Verfahren nach ei nem (

1- 13, wobei der i-mzweiten Schrigp oasaoseei zte Zeolith ei ﬁ!m“n’“ﬂ"lm“m"l“l
Por endur chnmesser von 0,5 bis 0,7 nmaufweist. 40 15. Verfahred nach"eihem
der AnsprUche 1-14, wobei man den imzweiten Schritt eingesetzten Zeolith
aus kri fexgndicadons\et al | silikaten mit ZSM 5- St rukt ur, Ferrierit, Erionit und
M schungen_dar aus auswahit. 16. Verfahren nach ei nem der AnsprUche 1- 15,
wobei dér ?H?éfé\é? PféPP'{tJe'hFF't félanop §ibydrecatbyrey eqatengry degcaldfings. corrserddd compesinant r
Wasser st of q'? b ”@ 3"91559??"" comprenant dh manpxyfecderearhopropt denidwdrogine en un g,
wobei ° der o P2 E‘ffFlePtm’ita% e @w'cbér“"Bé?#?m qtgsous,/wer RPRSOM nach

ei mém der ' °”r "°cﬁ5§“' 8'H Avges ﬂ’e’§°“i' "‘%e\ﬁg?a'fr’]%ﬁ:
Schritt ' une zeol u
thlrlanwaglswsgmf QrQs tf;g:%tri d" "i re su Fﬁ%‘%&{/ » PR rofgs, d¢y

el nemyder AnsprUc e 1 8 vvo el man den zvvelten Schritt in einem

Kat al . f n u n i h
lalg yi;’%‘% S.ﬁ‘.:ﬁ%.i&?ﬁ?:iz%{%%“ 1Uidnk iquépo d amag)&%% @gangg% (ASRRYChe

Kohl enwasser st of f gem sches nochma s ZWEI ten Schritt des Verfahrens

unt er wi Bf tProcddé seldnHa tovéuitatidh @, &ins lequel Ie mélange gazeux utilisé d ét5 lobtbrul 4 pahirldelghz 11111
111| |»s|| IdajuretC L M S s Revendlcatlons 1. Proc6d6 de prdparation d'un
nmdl ange d' hydr ocar bures contenant des ol dfi nes, ce procedd conprenant |a
conver sAorPrefédé seiefl Eung aiugicanguex desomyrndications 148, daquyulee detalpsdurD@iieS Gdns U

| ' hydr ogbrreerei¢re élapescomprend fp-bia pigsious hétalixaio grdope ¥l sugpané sur s support; évehielie- de

cel ui -ci, "™ent A CQ'@W?G?'M\@F &n ov pugierss oxydespmétallijuesdast| graugiess |IA, dilBs dVBLIeLou VB,
catalzs’/seure"/&aﬁﬁ‘" tﬂ*é’ﬁ? gpupse Vighatiou ¥, qemme peomotowriat act d' au noi ns une
fractlo h drocarbures obt enu avec un catal yseur z6olitique
conpr en ueu?PsdP‘éﬂ'?@?q"%"sdb“ pﬂ?ﬁ%?q% "D cajalypogy dtilisdadanpit re &
une tenpernégmcho g% é Q? Hﬂ‘ﬂﬂ%’t gan g PRI EUIAMBLN At s une
seconge eta&pI e o o uo!?éi“ ’tha ﬁf:lP%‘!&t Pre 'f 'U%ﬂ'f? o Stppatt silice,

utilise un rre gazeux ant ,3\?6 obtenu a partlr d hydrocarbures | egers

par vapgr q;r&ﬁégﬂgé’?‘onol‘bnp%ﬂel% lﬂa&ds eRALatibre! -6 da§s lequer o gaQalsel Og‘gs[ég?ms I

revendi Catgrdire stafdtd ¥ié g@éﬁ s4 2 60
partir de pEaz 15 ngture Léj roc '8 on’ I une guel conque des

revessi natrrRB8& deiod. la tavehdi J:aﬁ&lﬂ@'ou' & derd RhoeP G- batdhsbir! tifissOdAS 14 ﬁreprfémtgﬁe
dt ape combmn&mazr,aidbamn&%omiﬁ&%ﬁordu groupe Vil support4 sur un
support, 6ventuelle- nment en conbi nalson avec un ou plusleurs oxydes

m-t al | i 8udPpocékiésselnn Bunp @Beldohde dbs feldanditatiBnset-7, Abhs\WEguel Ziraction d8 iréRRgeCH'Hlob S

m~t aux dedurgs esti psentielelriBntebistiuée\del paraffioese pronoteurs. 5. Proc~d6 selon [ une
quel éonque des revendications 1-4, dans |equel |e catal yseur utilis4 dans

| a pr en$-bPeocéiéassion diune nesindnge 81s ppevendicatione r1-8p dardsleqlel Edraetion (hodstdd)Un paint i es
en poi ds ¢'hditianiingkdansla germedn@rap @hoi si dans |e groupe forné par zr, Ti,
Re, Ru et Cr pour 100 parties en poids de support silice, 25 al um na,
sifice-B§ ssign b (qeolepaque; deg ravendisations {58.ciaps leguebla cpnversien duimplanga dkv€0des

r eveffdi Cﬁlg prf"'@’e' s} 18figen 2 pne IBBREEANY/S 80,1250 1G elepourane Pressipry denf-Hi0e

et ape a pr ~par 6 par p tri ssage et/ou |rrpr 69nat|on 30 7. Procdd6 sel on
| a revepdighal seur, U |sO ns Iagrembre

r$ I' g ueloo ue des gen caty gcti
6t ape coO | 10
' ung qugEg;g%ye es e"rﬁeve |&§a | ons - d%lvr?‘s’ %jgi?}g?‘” (2l ‘1”3(??'?"814
d hydr ocar -

12. Procédé selon I'une quelconque des revendications 1- 11 dans lequel la température, dans la seconde
étape, est de 480 & 900°C.

| ange

60 13. Procédé selon la revendication 12, dans lequel la température, dans la seconde étape, est de 550 A
800°C.

14. Procédé selon I'une queiconque des revendications 1-13, dans loequel la zéolite utilisée dans la
seconde étape posséde un diamétre de pores de 0,5 4 0,7 nm.
55
15. Procédé selon I'une quelconque des revendications 1-14, dans lequel la zéolite utilisée dans la

seconde étape est choisie parmi les silicates métalliques cristallins ayant une structure ZSM-5, la
ferriérite, I'érionite, et leurs mélanges.
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1-15, dans lequel la zdolite utilis~e dans | a seconde 6tape est

essentiell ement sous sa forme hydrogdnde. 17. Procdcd selon |'une

quel conque des revendications 1-16, dans |loquel la pression, dans |la
seconde 5 M ape, est de 1 a 10 bars. 1& Procede salon |I'une quel conque
deg re¥endications 1-17, dans |lequel |e rapport pond~ral du catal yseur
utilis6 dans | a seconde 6tape par rapport a la fraction du nel ange

d' hydrocarbures est de 20 a 100:1. 1O 19. Proced6 selon |'une quel conque
des revendi cations 1-18, dans |equel |a seconde dtape est rnalisde dans un
lit nmohile de catal yseur. 20. Proced6 selon |'une quel conque des

revendi cations 1-19, dans |lequel la fraction liquid. non convertie du

nmdl ange d' hydrocarbures est soum se une nouvelle fois a |la seconde 6tape du
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