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518528

The pregent inventicn relates to the synthesis of

nydrocarbons, cxyvgenated hydr@carhons, apd the like by the

i
wt

& vaialytic reduction of carbon moncxids with hydrogen.

% More particularly, the present invention contamplatea .

g thea catalvtit ménafacture of hydrocarbons, narticular4y HOM -

i. maily l‘qu¢a hydrocarbens, in She oresenes af an iren catalyst

? at"elevaged Lemperatures, wveually in $he range of about A00 5

g_ ?5&““., and preferaply undﬁr slerated p*33$ures.

ﬁ; = hitherto propo,eu, the process.is wsually accom- =
%** |panied by an objectionable product:mﬁ of iry- pioduct uarboh . _?” ?_:3

dloxide._ The vresent 1nv9ﬂtiun contamplates the GDHuTQl af. .

ey e

T

caraon dloxide fcrmatlon a8 that tha carbsn munuxﬁda ln ‘the .

feed is consumed easenti&lly ln tnu formatio& of the d951reﬂ
“prnductr, anl uantempi&baa also. tihe- cmntrull=d canvarslan oF

. carban dloxlds lnto uss;ul prmducts¢-

mha prasant lrvenuaen Ma re_ated to oar cﬂpending -] ;
appllcatiuﬂ, Sarlal La, 57G lﬁ#, fileﬂ January ? 19#3 .

In car1v1ng nut twe presart LT?EﬁtiBn, a sgrsam of

C

reactmnt fﬂed gas LDHL‘

r

e cﬂrhon uloxlde 13 pwssad.in cunbact nith an iron- catalyat

'1ng carbﬁn mansxida Hydrggen and

N Lﬂﬁer xeaurlon uon ltiona nuch that &t laast anmub SD% or-

'mare of ERe ca“uon mDBﬂxldB pTaEEﬁt ir the total feed gas is
g Lonsumed uncn passage taruugh the cataiygt. _
. e hava dlaccvered Lhaﬁ hhen tne tutal reactan

.

nlxtura passlng in: cangaut dith the qutalyst at apnroprlat

.-Ledntlﬂp_namperavure ﬂﬂnuﬂlﬂﬂ hydrogﬁn carhun monaxlds, and;

carbq @iﬁXLde Ain properl} re?ulateﬂ prmportloﬁa thﬂ net

pruductlan 2f carbon dlaxlde in tas prnceaa 15 llmlaad to an

&- : aconﬂmic&1 and_commgrclally practlcai level . We haye aLE0




3 518523

édlsccverea that it is possible, by thls regulation to cause f

ﬂahtaal conzumption of carbon dioxide in the reaction, Our

i %inventien reaides in reacting feed gas of pradeterminsd com-
1

|posivion and at predetermined temperature effective to control
carbon dicwide Tormatlon as above, P

The total Feed gas supplied to the reaction =mons

,mu&t advantageously contains as small g concenktrabicn of water

: . -
B vapcr as nussmhle. mhila a gas free from water v&pur is

:
ldeal, ae a practical matter the lower limit- 1s usually E }i?*ﬁf“;
?ﬁ : - hdeternined hf the dsgree of sepsration cemmerclally pract;ﬂahli :
. when condensing anﬂ separabing 3t temgeraturea and préssursa
acunomically'ava*lahleﬁ ﬂccnrdingly,'the breseas . in%anﬁimn
partisularly cnntsmplatsu the usk: of “feed Eaaes whErein tPe
amount of water Vapﬁr is very mlnor, lewar, in any even;, _
than amaut 2 mal pnr cent, based on the tatal mola r::i‘ h}rdrngen_'

'-Z%; carbum mnn011¢e and earbnn d1ax1de, aaﬂh mlnar &mﬂunt heing

' comprehanﬂad ‘within tha tarm "subatanblally fraa of water .

1vapar," ag used nereln..--

ﬂmre speclflcally, the inventlan cnnnamplatgs usa af N

,: fead.gaa cumpﬁsltluns for which the ratin 4.l the mola af h?--'gf

' drugcn tm tha mnls of earhan mﬂnux;de in the feed o the rEaﬂ- :

“litor, the retie G of. tha mm1s of ﬂarbnn dlﬂxide to, the mula"af

arhan munnxida in the feed tu ths reantor, aﬂﬂ finaily, th ﬂk.

- dbsolute tem@&rature T af tha synthasis reactlun, axpreaaed )3

£ \fll ’."—V -7

w'j deuraea Kelvln, ara selauted 1n such 2 way thaﬁ the smpirical

5'3 - .'..I"

':#-passesses a K value of 15 or less, preferably less tnan lD. w..

. aquatiun'
|k & 279.8e7 (025484 + 0. mfse + 0. DﬂlSlET]

In nhe euaatlcn, 2 is the base of naperian luyarithma, namﬁly
z ?1Sz$-—- _
) series afl’ experiments has proved that the vslue

of XK is, in First approximation, egual o the pereentage of

|
|
|
£l

4
3
£

S
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Lotal carben menoxide changed into céfbc; dioxide, undger syn-

i

thesis gonditiong, The value of K for any given &, 3 and T

lndicatos to what extent surh & conversion of ecarbon menoxide

to carvon dioxide takes place; msgative values of ¥ shew the | o+’ ..

fextent te whick ths reverss process, newsly, a converalon of

wrbok dioxids to carbon monoxide, is occurring.

A e

Stated in another way:

:LagE, {E + 5:::} = - 0-I5L8A - 0,2075G - 0,0015127 + logg 27948 /i

e e

'juucra Ky &, G ané T have the same meanings as defined above, R

;: - fané &, G and T have to be selectsd 0. a5 to Jead to values of ?'F '

- e s

ﬁ=éﬁéllér.ﬁhéﬁ ih, prefarahly smaller than'lﬂ

For example, w1th a feed gaa compoaltion and a re~_
actinn temperature corresponding to & K vaLue af 15, the net.

carhan dioxide preduetlnn will approxlmate 15 ver cent om tha

..Fasia of. the ﬂavh@n mﬂnmxade BuPplled te, the reautor“ Slmiu.ﬂz'f
' n'larly when the feed gas cumposvtlon and ﬁemperature canfurm L

to a K value Df IG tha hEu prcductiun Gf narhmn dluxida wi ;

'ne abmut 10 pen cent o the sans haais. It IS'USH&llY pre—"

“:ferraq awevﬂr N2 aper&te undar conditluna wh&re the value”

_f K ia halqw ahuuw 5 wﬁerehy the_neb produgtlnn nf ua“bun:;?i SR A

iaxlda 15 reatr;cbed te a co“Teapondiﬁw low value.. It is

?ET-_a ba undaratocd tPat the fotegeing 8pac1fic Iﬁsuita nan—

':amplate maiatenance nf a reaaanably unlform temperature

_hrﬂughﬂut tha catalyat wiﬁh aliminatlnn uffﬁ=

ﬂﬁ?f:puts and high cmnaumptlun of the earbnn manoxida fﬂd tn the% %t

'1Ee&ctor, prafsrably Bubstantially abava 9G per eent.. With a- T_';
_ decrea*a in percantaga convers;on of carhon mﬁﬁuxida Ly sub-.ixn
ELmntlal tamperatur= variatian, the net ﬁfﬂﬂuctiﬂn of earban ﬁf?

ﬂ;ﬂxide asually tends to insrease sowewhat above. the nptimum o

 above +nd1udtud. :
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Wken it is desired to effect actual comsumption of

carbon dioxide supplied in the feed pas, conditiona of temperd-

ture and Peed gas compositlon ars employsd auch that K in the

1
rforegeing equation haz a pradetermined pegative value. legg— i

tive wvalues of K indicate the relative magnitude of the actual
uat cnnaum@tiOn of parbon diexide, the conswnpiion of carhon
;f? - d;oxide beine expressad ad a par cent of the carbon monaxnda
O fad £o the reactor, Axpresaing the carbﬂn dloxide in this Way
permits using the same general formwla,

Ubriounsly this ebediment of the invention is of
particular advantage in sitwatlons where a séurce mf cﬁ“ﬁun
d*nxlde ie available in additvion to the carben manoxlﬂg and e
hydrogen which cnmprises the typ;cal synthsals gad.

1t is mebrtaﬂt to nntn that tha - fmregolng relntianf
ﬂhlpa are effactlve for aptﬁmum rasults whan the feed gRe cont
-_1 pr:sss fron &haut & to abnut 26 mnl par cant of carban mﬂnm '

i B

'”__Oxide nasad unan the’ tctal mcis mf carbﬂn mmnoxlﬁa, carben

”d¢axiue and hydrmgen prssenb in. tha feeﬁ gas, anu particularl&
. ?wbére the value Df A Ig . 4n tbe ranga between abnut 2 and ahaut o
“365'

_mure advaptagenualy hstwaen the values of . about 3 and N

' fabuutrﬁ 5, und also Wheraln nhe value af G ois within e hrgap

:range frnm ahout 1 tﬂ abuut 5, anﬂ aﬂvantagaoualy wlthin tha.:
fnreferred range of aboag 2 to abnut &. In Dther hords, where

.:-tha cdnstituants uf tha tutal.feed gas fall within the foré-l.
: ;gaiﬁg Tdﬂgeﬂ, the- pre ent invanticn affards a reasanably '_' o E:"

”rracise bas1a 10r aunvrmlling tie. axtent uf carbnn dlaxida a

. '__/__:—I-..:r_.- i

; fornationn

L Usually nhe value oF A wiil ba greater than 2. 5,

%fi. ST and the value cf 4 ﬂlll ke grester than, 1.5 unlsss the valua S
‘ot A is ﬂubatantially abnve tha mlnimum‘ Howeveri as eldariy| -
_astabliahad by the Emplxucal squatlun increase in the valua

'of .G may permit a danraase in the valus of & or vice. versa

mhera equivalent results are deaifed.
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.'-2cmoTing surfanes adaptad tc hﬂld “he oparating tamparature at

3}af the t;pical ant*vatars or prﬂmﬂters such as an oxite of'dn

."perted or unsuppﬂrted.form as. deslred althoush an unsupportad

e

the nommally gesesous hydrocarbons may bs salectively and pre-

suitahly arranged 1n haat nransfer relatianshlp to apprupriatd

'tha disired 'I.iréi.'l.ue.t The ﬁ&talystﬂadvantageoualy cuntalns any

Jathgra hxtbartu suggested.- The catalyst way be in the sup-

.t?pq of cat alyat is gener&lly praferred. In uhe supported. ..

gzl, Fllter Cel, diatumaceoua aarth, pr the lika.

bl852a3

Haximum procdustion of ligquic hydrccarbona'boiling
in approximately the moor gasnliaa beiling range, usually ig
realized with an operaiing temperaturs in the range of about
G00-G50%F ., and broadly, from about 550-7000F,, depending upor
the perticular catalyst emploved, and the obher tonditions of |
operation. For exewple, with & typical lron catal}at promoted
with miner guantitiss ol alwmina and potadsium oxide, a zood
vperabing temperature may be about S259F, under a pressura of
ihnut Eﬂﬂ rounds par square ineh gauge, . _
Tt is, of course, to be understood that, with. the °

gams catalysk, ths lishter hydrocarbons dovm to 2nd ineluding

domipantly prodeced at somewhat higher temparaturss; whereas
the higher boiling ﬁydrucarbcn fracticns tend to forn tﬁa
majer portion of the hvdfucarhnn product in the-lowef.poféiund
of tﬁe far&vaing broad tammﬂraturh range. Lowar prossures .
tend tm enhance the product;mn oi the gaaeuus hydrocarbons.

The catalyat may cﬂmprlsa gr;nuﬁar or powdared iran

alkali metal aﬂd 1n a&&ibiun Fay contain an oxiae Df alfa-.:

1ipe earth matals zirconiwm, thqr;um, aluminum, andé many

form, the catalyst may comprise irvon, suitably reduced éﬁa&~

condisionsd, together with the ﬁromoﬁér carried upon s:lica

6
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o ar aimllar proceaaaa, which may oe rahoverad and raeyulad 1n
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It i= particularlyiﬁﬂygntageﬂus ¢ employ the cata-
lyst in flnidized conditdon with the particles of catalyst
"sarated™ or buoyed up, in the stream of upflowing reactants,
ic 2 state of random, vibratory motlon conducfive to good hesl|
transfer, and temperature uniformity.thrmughout the mass.
The catalyst, in suchk case, i5 uswaliy relatively fina, as
for exampla, below 100 or 200 mesk in size, or any cther ap—~

prepriate rarticle size permitting maintenance of 'a Iiuid

phasa by the reactsnt {low,

’ Fallﬂwinv this uechniqua, and with conditions ap=
.prupriatu o hﬂld the satalyst throughout the rEdctiUn zona 1%
& unlfmrm atate of ﬁﬁﬂue vhase fluldisation, lt is pnaslbla
tm ma;ntain any prsdetermined tamparatura with insignifigant

'variatiun, thiroughout- the reactiosn zone, and to secura ada--

Squate. pentoot batﬁeen the” raacuants anﬁ the eatalyst far a'
“dssived vine, e | : ' |
T e tﬁtal fead gases supplied tn tha reactiﬂn zmnaz

in carrylng ﬂut the'nrvsant nnrentlan may be derived from

: coke, or auher carbmnaﬁeaus mitter or the partial

,hydrﬂcarbon materlals. Wnile carbon diaxiue may 1ikewgsa
_ctcur in. suvh nr&;esses, addltlanal requiremmnts .¢an he met.
zith &xtranacus Uarhmn dxcx;ae frcm auy scurce Unechnvgg'

snt ‘soures ia uhe sg—called taifx"'” ot

apprnprlata ratio with re=pact tw the hydrogan and ﬂarben mmny
mxlde fsad gaSea te Eeﬁb bhe requiraments of the ruraguing
equation. Ix desiraﬁla, o necaasary, the tail- gaaaa LAY. he
condupted throigzh any sgitable £BS Tecovery p;ant-ﬁheren? -}
eoncentrated carhaﬁ'dioxgﬁa strean 1s pade avallable for

ragyele,

[

\....
-

i

_'a natura1 gas or. even llquiqa,~




Le stated above, it is impdrtant in handling the

recycls streem 88 well ag the other recctant streams, to keap

waLer vapor at a low znd prefergbly insfgﬂi?icant level.

“husa, tha tall zases may be recovarad by paSsing the gasiiprm
effivent praductthruugh a condansar and separater to remove : %‘
all of the normally liquid constituentz. Wlth cundensatian ]

(| and EEPRPatIDn Bb tewperatureu belaw lGGDF. and a pressure of
- 25& pounds ner sqyuars inch gaugs, the water vupar cantant wili
be reduced to an.inconsequéntial valug; for exgmple, abnut
Qe 36 mnl.ner CELLE , & materiai?incféase'in the #&Eef-dﬂnc&ﬁtfa—
tlon, above 1.0 per cent, for axample, results in an 1ncreasa¢
';tﬂﬁdency tamard nat ecarben diaxida Fﬂrmatlcn,. The residual
._overnead gasas frwm the;sapar&tlﬂn sten Cﬂﬂutluuta tha ﬁail
gas sténam Iafer sd Lo aﬁdveiwﬁidh may b recyclad Elthﬂr be-

' :fura or after remwval of undesirad narmally g&sans

luonﬂtituanua. _H

R It 13 uSually de51rabla fvmm bhe sbaﬁﬂpalnt af gaﬂd_
:utlllzat1an of avail&ble aguipmant, un 11m1t, in Bg far as

?feasibla, tna prepurtiun of uther uasanus cunst1tuants in tha'

:ﬁ:EF Wﬂ? Uf Exampls;}feed gas cuntuining carhon mnnﬂ

ﬂxiue, hydrugan anﬁ carbmn dloxlde, and 19&5 tﬂan O l per cen1j

K icf water vapur, is heated to conversion tamperature, dnd passsd:

“E%at a Prﬁssure of ffbm 2@5 to 259 P‘mﬂES per. square in“h gaug&l'u
".::_'in camact with a fluiclizad iron e,atralscst o160 to hm mesh .

_st?e, pramotad hith small Emﬂﬂﬂts‘uf alkali and alumina in a
:.raantlan ROTLE malntalnad at Eha temperaturas shuwn Ln tha

f0110W¢nﬂ table. Tha t&ble summarizes EG?EH aaﬁéf&té runs, :'
L ishow1ng the mql per cent of carbﬁn mﬂnaxide in tha raad gaaea,

h_'.' o 'and tha ralatlve pruportlﬂns Of hYdTUEEH and rarbnn diuxlde

_3'_.

Hﬁ%“_'" T Tl T

%

ey
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H
1g

to the garbor mincxidz., The sable alro shows the BPProximate
agresment of the caloulsted value of K, on ths basis of the

feed gas compositions and temperaturs, with the respective

may be. Moreover, ib zives in sach case Lhse percentage yield

{o0s Froduetion

of hydroearbons b&ving &t least thres carbon atoms, on tha bag

ef the carbon mnnaxide fed to. the reachors

BXAMFEES

oo mﬁl.% in total _
faed gas peosing
to the reactor 11.7 16.3 14,7 3L.7 5.3 1z, 2 12 2

| {H,/00) 320 3002 1027 1.86 3,83 3.05 . 3.05

G{Cdsfeoy - . 2447 1,26 2-._131.-. 0,29 5.0 2.12 212
||Temb. ®, BL3 65 €38 650 6L8 505 679
kLT TR 960 - 22,63 30.07 13461 11.79'.3.30

P - .,

s Gﬂnsumptien
a8 B of. tmtal oo

i cLargad RN ST IS R T, i P P

E:!.ald G T S

hlg @; Hydram R TIRE AT ) Coae L
“earbois: babis $of o iT o S LT o

: t'ﬁfwal Gﬂ chargeu A AN N R P KL e 3?& 58,

Lqmp&riaan DP aaumn& ex&mpla with thé firut shuws

L munoxld 1G] . in the fssd gas, all ﬂthar var1ablea remalnlng

ﬁrmductlon of ecarhon dlﬂ&idE;_ - The thlrd exanule eantrasted -

hlthhthﬁ first, shows that uperation with a:lowe:-ﬁa;ia;dﬁ_

. !
values of carbow dicxdids produckion or consumption, as tho rcage

thaﬂ W*hh ! dacrﬂase in ﬁha ratic of carbon mloxina ta carhun*'

W

essantlally ah= Sﬂma, thera da a matarlal 1nnrease 1n ﬁhﬁ net i




a1

R

:hyﬂrocarbun productxan. It may; Hursave* QE acuamp11shai_hf
.withﬂut grent regard to the spaclflc t?pa nf hydroca“hmn

fproddﬁﬂ Whiﬂh 1t is. dé5+red ta pfgﬁucﬂ, -. o : o

518528

hydrogen to carbon moncxide (4), such thas K in the foregoing.
equation is outside the purview pf nhé presant imventilon, the
production of csrbon dicxdide is excasai}a, and ths yisld of
Gy and higher hydrecarbons ia low. The fourth sxampls zlso
ghows execeaaive produstior of carbon diosxlde and low visld éf
hydroearbong, with low valuas of both & and G such thaﬁ K i=s

substantially ahove 1%5. Aeinal consumption of -earbon dinride

is showa in_thé fifth example, The sixth and seventh examples

serva to compare the séneral effect of variatinn in-tha_faé_

action temperetire,
' It showld be understood thas the hydroearbon yield

referved to in bhe Toregoing table lnsiudes sfa 1l pfqﬁpttiona

i & ouyE anateu n?drocarbonu.

S From the fnregolngj 1t _s amparenu that uhe preaant
. . J"

:lﬂ?EHtion prav1¢as an cfﬁa:tmve means Tar- suppraaaing tha net_

'production ar_carbnn dinxlde tﬂ low lavelﬂ helaw 15 per uent
and prﬁxerably belaw 1D per cant Gnd, An uhe oﬁtimum praferreﬂ
-operation hareunﬂer,qpnt gre&tar than per cenm an tha hasia
;- uhe ﬁarh01 mﬂﬂﬂxida dnnsumed. "hls 1s accnmplished wibhmnt
auversely af_ecting tnn vradnct d*atrlbutlon ta any ﬂaﬁerla__

_tbenb, hnd results' ﬂ a correspandlng cverall inﬂreaae i

Tri Eensral a Qh nge in thé apenwfic ‘fran - es talyst
emplayad th“ npernt_ng praaaure, or the contact t:mﬂ, m&thln

TEﬁE&nah e liMiuS, w111 cauae unly Rinor VEriatlaﬂ in deslred

maahltg.

. : %1 e

The 4nve3t¢nﬂ ﬁﬁv ha anpl eq to aperations wﬁarain

'uhe feed gas is coﬁtactad with “tha cata;yst in either a single

L
;

P




;
I
i
|

.-
| .

o 1-8_5 23 .

: stngc‘-, or ..J:l a plurality of series stages, with or withoul

inkorstage aondensation or removal of water vapor and/or hydrg
.axhan Jpreducta.  In gereral, the internediste removal uf
waber vapor betwWween atages is bensfieisl,

| Cwriously many aocdifieations and variations of the
inventienr as herainbelore set forth way be mads without. de—.
parting from the spirit and scops thereoef, and ‘r:her.afore' nnly
Such limitations should be ﬁﬂposad as are indicated in the

app endea cla:ms.

i
i

3
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:bhe mrsddcts 01 TEﬂGLlon are ?ecovﬂred,tha 1mprovema1t wher31m

'bne total stream of rﬂactant gas supplled mﬂ a food Fon -

'-.mols of-narhnn munoxade hydrogen and carbﬂn dioxlqs uresent

. wmOus;

and serarating praducts of reaction Srom the effluent ERSEE.

518523 .

The embodiments of the invertion g ﬁhich &l
exclusive proverty or erivilege 1o claimed nre defined aa
folliows:

. in the produrtion of hvd arozarbona, oxrzenated
hydrocarbons and fhe 1ike, wherein reactant gas containing
hydrogen, carbon monoxide and carbon dioxids iz pasaed in
contsct with an iron 5ynthesis cabalyst in a reastion wone
maintained wader a temparature of from aboul SGD to abﬁut
YEOOF, and g uhnar&tmo,pher¢c pressure Elleﬂul?e to cause
eousmtLon aﬁ, at 1= abﬂ, ahont’ $J% of the odrbon nbnoxids'

supplied, with Fovmetion of deslrea producta oi reac;inn and

LoRe

pdsaa#e in contack ﬁlth the 3ynthD513 catalyst contalna mors

Lhan anout l5 m01 per cenv mf carhﬂn mcngxide and cuntains

lE$3 »han sbout 2 mol uer c@rt wmtex vapor baaed ofi the Lota7

1nd 18 in conformance w1bh bﬂa fnlloring Eﬂh&uiﬂﬁ,
L dpge ti 50) = qﬂ.lfri,ﬂ =.010756 - 9,002512F + lmgaﬁ?g.:ﬁ_

:z}]whera' -

.fﬁﬁx.ns Less uban 15, _ _ B _ _

.:_é is the naperlan,, logarlthmiu basa, 2. 18éée--;!f.f.-”

A 1g- eqnal tm:thg ratin:ai tha moys af.hy&rqgenﬂt%'ﬁﬁé_.,

mnié"of-cﬁrhqn monbxidé_iﬁ Ehe'reei pas Lo tﬁé’reaeﬁiﬁn,"'

B oig :hu'ratio-or'bhe rols of ecarbon dioxide vy the mols

g =

zof ravbon-mﬁnaxidé in-ths feed Eas to the rasetion ZOTE; and
T is the absolute tenparature of tha sfuthesla react¢on

in dEErEEH Helvzn'

=

- "":.E"-'-“'_'-"""'Z.'.'
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NS . The m2thod &s definsd in clain 1 wherein Lhe

Cilaixture of reactant gas suppliasd din

“lieaid gas contains not mere thsn about 36 mel per cent carien

' thaﬂ about 2
o,
'Emj?ﬂnaearbﬂns aﬁd the. liké, wba“ei r=anuart ga% uoﬂt?inlng

Itacb with an 'rmn aynthesis caQETysu in 8 reactlop TOnE main-

'.tainad unuer 8 Lemperature fruu about 500 fu abont ?5D°F and

518528

Value of K ia Delow sboet 10,

“' 3. Thez mechod as defined in elaim 1 wherein the

value o K 1= below abogun 5.

L, Tha progcsss according to elzim 1, wherein the

: contact with the cataliyat
fentaina naot above 1.0 mol per cent waser vapor.

5. The proeess according $a claln 1; wherein she
rixturs of reactant Zas suppiied in_contacﬁ winh the capalyst
contains water vapor in an amount nut:graaﬁer fhan Ehat'ﬁprTEH
Cpondlng to zaturavicu at 1C0°F.

&. The method as defined ia =laim 1. wherein the

.onbiide based on the tot al eontent of carbon ﬁnnoxlue, hydro-|

ban and carbon dicxids and whersin uhe value GI & LE noG less

7 TPE mathod accorulng fried claim 1 ﬂhErEln the

value of 4 is not 1&35 thaﬂ aLolt .

.8. Ln_tﬂ&_prﬂdqcplcn af hydroca?buns' oxygenated

;&ragen, Garﬂan ﬂanuxlde and carbnn d*ﬁx-da ig passed in: con-

:fauparhtmaupherlu 1resskre EfIELGlVE tn cause’ cunsumptian of,
t leéut abauﬁ 0% of-tqe-ﬂarbon 0ﬂ0xime SuDDLiEd wmth fcr—
_aticn of 1esired products of reaction, and she producus of

e&ctimn-ar& recovered, the iﬁ;ruvemant-whicb compriced méiﬁh

bairieg the carbon monoxide content of said resetant gas .

brreater than about 15 mol per.cent, and mainbaining the waﬁ%p

A




218525

' : : v
CEROY cuntent of the mixture lower thon 2 molm @eﬁh@‘maedl
1|
jénn the total mols of carbon monexide, hydragern and carben J
i diexide present and the velative molar proportions of hydruge?,

carbon menoxide, and carbon dioxide in ccnf@gmance wita the

§follcming equaticn:

ks

§

loz, (X + 50) = - 0.15484 - 010780 - 0.0QL5LET + logﬂE?El.S

Woasra

K is s negative nvmber;

2 iz the naperisn legarithmie baze, 2,71308---; E

A ia equal te the ratio nf'the apls of hydrogen to the
Molz of varbon tencxide in the feed gas to the reaction

sone; and

4 1s the ratio of tho mols of carbon dluxide tn the mals

N G R M P N it oo

of carbon monaxlde in Ehe fead gas Lo the raacnlun Bone; al&'

T %z the abeolute temperature ofthe s;nbhesis raactaon in .

dagrnes Lelvin;

and sanarating praducta of reactien frew the. affluent gasaa.

9. Ths prucesa accordiﬂg to. ¢laim &, wherein ths Rt
mixture af reactant-gas supnllad in cnntact with the catal?st
contains not- ahove 1.0, mol per cenn water vapor,. .

lﬂ. The process accurding LD claim- 8, wherein the Lo

mlxture of reactant gaa aupuligd in sontact with. the catalyst - '!LijI'T

rcbntains ﬂater Vapcr in. an amnumt nnt Erester tnan that corre+

apandlng Eo aaturatlon at 19@“?

ks

11{ The .method as. deflncd An elaim 3 wherE1n tha

sald gas contains not more than about 26 mol per gent carbon
mnnamide based on the tiotal witant of carbon menoxlde,

hydrogen and carbon dioxide and wherein the value of 4 iz not

B i
L - I less bhan ahaut 2.

e o 12, The method according to claim & vhergin the -

value off & Lz not less than about 1. 3?'

. : '
ﬁ%&%ﬁ - /} ?f




