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Thia inventlorn pelates o the manufacturs of organic'~
. compoundes and is meora .p&rt-_icularly concerned with the
production of valuable hydrocarbons by reacting aafﬁnﬁ
moncxide and hydrogen. ' ' . '
S 5 . The resction between ckrbon mnnoxidﬂ and hwdrugan can ha
_%i; carrdied out so as to ylelad uxygenated organic cammaundu ar
W hydrocerbons as the mein products according tn the r.atal:,rst-a.
employed. Whersas, howsver, ths prﬂﬂnctiuﬁ of oxigﬁndtad-';
compounfla 1p usually effecisad with the aid of high praasuraa,
valuable hydrocerbons can be obtained at normal atmospheric
pressure, but the rssetion in this case ls ane which is _
ocharpoteriasd by an exirems sepaltivity 4o tﬂmpamt_ima. amd, la .-
general, it is neccesazy, in order to produce any desired
product, to hold the temperaturo constant within sbout 5°0.,
variations of mers than this, and espacially mors than lnuﬁ.{
produsing porious effectn upon the ylelds and nature of the
products. Bince the reaction ia atrongiy exothermic the
wmaintenance of the necessary rigid contrel of the temperature
18 & matter of extreme difficulty, and thia ie aggra#ataa by
tha fact that for the producticon af the moet valuabls hydro-

sarbong, sapeeially normaily ligquid hyﬁro&afhonn, which can ba

abteined by the process, tha best tenperatures to ups ﬁith an

aativa catalyst, ¢.g. cobalt, are below 2nn°a,, for instance

e temperatures of the opder of 180-200°0.

:'?iEE Tha use in the resction zomne of efficient haet tranefer

| mmaﬁs, for instance tutea passing thrﬁugh the bedy of the

apparaties and used for the sirenlation of a scoling liguid,

_ while mgsisting in the maintenance of uniformity of -peacilon

&Ej;' temperature, im net of itmelf sufficlent to enable that degree

0. af temperaturs control which i: sssentlal for attaining the

moat vﬂluablu.b;iqlta obtainable foom the prodecs.

Ascording to the present invention the catalyst usad fia
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the prooess is smployed upon 8 carrier or support which may be
of ralativaly insrt nature an) tha ratio of eatnlyat. to carrier
is lean than 1:10, and is preferably much lower thnn thie, for
inetance 1120 to 1130. A highap proporiion of catalyst upon
the carrier, for inatance 1:5, while permitting the uase of
higher throughpute with 4 glven apparatus and still effecting
a conelderables nmihimisation in temperaiure fluctuntiﬁnu,
nevertieloses parnitas small tumparntuée fluntqatinns.nhinh are
avoided by the uss of the lntﬁr ratios indicsted above with |
conaidarable beneflt fo the resulis obiatned in the process.

The catalyst ussd depends naturally upon the products
deaired but, in gan;ra;, the use of & cobalt or nickel
oatalyst, preferably acilveted by the addition of thorda ar of
another motal oxide, such as alumina, magneain or zine ox:l.d.&,
leads to the most eatlsfmotory results with the low
temperature rangs indlomted, agpuoislly when iraces of copper
ars prossnt.

The osrrlar upen which the catalynt is deposited may be
pubstantially inert, s.g. pumice., kissslguhr or asbaptcs. or
gay kave a someawhat higher surface development as is the
cose with silioa gel or charcoal. The osatalyat max be applied
t¢ the sarrier by moilstening or impregnating tha carrier with
& solution of malte of the caialytic metals which ars dscom—
jﬂlad by heat to thelr oxides, e.5. nitretes, drying, heating
and faduning the imppragnated produst. It ig prefarred to
sarry ozt the decompositlon of the nitrates or other aalts and
also the subssqueni reduction ef as low a temperature ap
possible.

As previously indlicatssd, the procsse lo one which can be

carried out &£t normal atmespheric pressuore and, if desipsd, an

sven lower Drassurs, o.g, § or ¥ of an atmeaphers may de
anployed. If Aepipred, tha partiel pressurs of the reactants
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maj be reduced by ueing a diluent gas, e.g. nitrogen,
carbon dioxide, stesm or methans, or other hydro-carbon
gases or vapoura. Whepe 1t la degired t¢c ure A hydro-

carbon ap diluent this hydrccarbon may_bé a pruduot_u: arn

F .marlier stege or oparation ilnvoelving the reastion of earbon

monoxlde and hydrogen. The quentity of diluent nssd may, in
%:{' general, be sgual to about the volume of the carbon monoxide o

and hydropen mixture, although larger yuantities of aiiuent,

e.ge up to 5 or 10 parts by volume for each p&rf bf.raactant

mixture, may be employed if deslred. In comnection with the %“f '
f_ reaction mixture smployed, 1t may boe pointed out that it ia '

o YT
i

desirable to uss a reaciion mixiures contsining conglderably

mora hydrogen than carbon monexide, a mixture contalning 2 L

volumes of hydrogen for each volume of carbon monoxide being £
1%  especialiy suitable. - ' S
It i sdvantageous to employ & relﬁtivuly high rate of '

gas flow without, however, unduly decreasing the time of
sontact between the gas end cetelyet. Por example, the
catalyst mey be so dlasposed that the gas has tc iraverss a .

20 pelatirvely long path 1n contast therewlth. .Fur inatence a

catalyst masa, comprising the cetalyst depositsd on its carrier,
may be digsposed in tubes or the like of relatively small cross-— T
gantion B¢ thet the desired voluwne of catrlyst mmse occuples a o :
considerable length of the tubss. Alternmtively the catalyst . | . .
2F  maes can bo arranged in wider iubes or uthcf apparatus, a

considsrable proportion of the interior volume of which ls

taken up by cooling tvbas, preferably running longltudinally. _
On the other hend, the apparatus may contaln mnana; such aa . é” C
?:f_ bafflaa or the liks; for ensuring that ﬁﬁn gesas travel along
: " ZD @ palatively long path in contact with the catalyat maas.

I£ desired the gas mlixturs may bs subjected rupeatnily
to the resotion conditlons elther by passing it through a .
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mimber of reaction zones or by recycling it through a single
reaction Zone. Between the ﬁunnaaaiva'pasanEEE or Detiresn ';'J
succmaaive oyoles in & recyeling prnc&na normeily liguld | ;
hydrocarbons may be cohdsnoed out of the gau'mixtﬁfag.' Ir

. desired, a certain proportion of nunh'nnrma;ly 1iﬁﬁ1ﬁ hydro-
carbonz may ve allowed to remain in the gaa hiitur& ﬁr'may i

returned tharete to soi es diluent. whﬁh_i reaycling or
cthar repsated prcccas is amployed, it le &ﬁriﬁﬁhlu to keap tie
Andtial sontent of Aifficulily réacvable dilu@mta, B -
nitrogen, as low ap podsibie, ainoe nthﬂfwisa'thqi tand to
attain an undesirebly high concentration. _

The following Exatple {ilustrates the process of the

invention: ~
2RAET1e.
A cotalyet mass ls prepersd ab followess~ 10 paria by

waight of mofallic cobalt and 1 pant nf copper are dissslved

in alightly mere than the thaoretical guantity of 5O nlirie

aeld, after whish 2.5 perts of therdium nitrita Eh{ﬂﬂ;)h.liﬂgu
ar addad to the soluticn which ia_than.dilutud puffioiently

to form & thin cream vhen 225 parte of kieselguhr are edded,

To the well stirred cresm thus formed theara is added '

H
L -

suf'ficiant sodium ecarbonate to precipitate the coatoalyst metalse
prasant in the form of thelr carbonates, the preclpitate with
the kispeipuhr being filtered, washsd fres from nitrate and -
and pelleted,

Thea paliate are reduosd in a current of hydropen at
300°-350°C. and then sharged into & reaction vessel fitted with
ceoling tubsa, the trapsfer from redustion chember to reaction
veoael boing pepfopmed in an inert atmosghsre, eo.g. oBrbon

3 dioxids, The psaction vessal is pailmed to 2 tempersture of
195°0, and a current of carbon monoxide and hydrogen in the
proportlons of 1:2 1p pamsed through. Liould alithetic
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h:fdrncarhuna are condensed from the issuing geses |
which, after the add.ition uf freah narbun mﬂnnxiﬂ,a and

h:.rdrns:cn, ara recimulatqﬂ. OvEr tlua cataiwntm
P

Having described RyAean. 1hv¢-qi;1un, what Tiws dealrs to
geaure by Lettars Patent 1g:- : i h ,\,.
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1, Frocese Topr the produckion of gliphetie hydrecarbons
by subjecting carben menoxide and hydrogen ¢ reastion in
DTESENCE ér g catalyet mass uader @ FTES$ﬁTB not eubstantially

= o
above stmozpherie and ad a temperature not exessding 230 C.,

i
A
sl
h
2
i
.
.
i
'.jl.

wherein the catalysi mess employeﬂ.ummpri;es g quantity of &
parrier sxceeding 1O times tne waight bf.the uatalyﬁic&llr
petive metarisl contelnped trersin.

2. Process sceoraing to slelm 1, wherein the uatalyst

mass corprises a quantity of currier ejual to 20=-30 fimes the

ws:ght of the catalyticelly active mﬂter1al

3, Process for the produstion of elipbatio hgﬂ*ﬂcarhons

by subjeeting earbon momoxide end hydrbgan to resction in

presense of a cabalyst eomprising cobalt tugéthar with miner
prﬂpnrtlans of thorle znd gopper supﬂurteﬂ on £ gETTier undar &
pressure oot substﬂntially ebove atmcspherle and at & temperaturs
not exeesding 230 C., whersin the sarrler iz eguel to 20 to 30 timss r:;}

the weight of the catelytioally sotive materiel carried therseon.

%» Process scoording to claim 3, vhereln the garTier 1s

kiegelguhr.
5. Prosass For the prﬁductinn of eliphatic hydrocarbons i
by subjeoting cérhun moroTide snd Bydrogen o remctlon in :
presencs of B catalyst compriszing niekel together with minor

propertlions of thorie and aopper supoorted on & carrier under &

praseure not subatﬂntiﬁlly pbove atmoapheric snd at a temperaiure

¥ . :
not exoesding 230 G., vkerein the earrier is egqual to 20 to 30

pimes the welgbt of ihe ecatalybically active matarial carriad

e

3

thercob.

&, Process acoording to elalm 5, wherein the ecsrrier

-

iz klesalpguhr. 2o
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