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This invention relates t0 improvements in the pro—
duction of hydrocarbons with more th&n one carbon atom in the -
‘molecule, contingently together with_minor‘amounts of liquid or
.,sqlid'okygen-containihg derivafives thereof by conversion of
oarboﬁ mbhoxide with hydrogen. Prior to the présent invention the
regu}ation.bf the temperature in this reaction could only be
attained ﬁy complicated meQsures, while in the production of
hﬁdibcérﬁons of the nature of benzine products satisfaotory as

régards their knocking properties could not be obtained in a

' simple_manner;
In the said conversion large amounts of heat are
~avolved and the withdrawal.théreof, necessary for maintaining
the desired reaction temperature, often causes difficuliies. On
‘the othér hand, it is necessary 0 keep the reaction temperature
;wifhin-definite.limits in order to ‘prevent. side-reactions or &n
nndesiréd‘chahge of the product, such as the]fcrmatiOn of methane
'.'ﬁhd.the'aePOSition of soot on the catalyst. Withﬁ:awai of heat
' throngh the wall of the vessel ié*sometimes insufficient or is
compiicated whereas, when émployiné lérge reaction vessels, &
',uniforg distribution'of'thé_temperature could hitherto only be
=.obtaineﬁuby expensive and compliaﬁted construction of the
appéiatds. ‘ '

In the industrial development of the conversion of

carbon monéxide with hydrogen the reaction space has been divided
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into bundles of nariow tubes which ére bathed by & cooling agent;
| further the éurfaceé of the reaction space have been enlérged by the
'oonétruction of ribs to obtain 2 more rapid removal of thé heat. In
 the_iea§tion'space also cooling coils or bundles of cooling piﬁes have
':héaﬁ constructed, usually provided with a large number of ribs or all
‘f"weidea into a large number of sheets in order to increase the cobling
' ‘surface, or cooling agents have been introduced direct into the
‘reacting gases. These measures, however, require on the one hand
"axpensive and oomplicated plants and on the other hand great care in
'watching the cburée of the reaction.
In the said process it is already known to return to
.the reaction space unconverted initial gmses or diluent gases after
fhe désir?d products were removed there:rom back to the reaction space.
It has now been found that improvements are obtained
in the p;odudtion of‘hydrocafboﬁs with more than one ca;bon atom in
' .the molegule, contingently together with minor amounts of ligquid or
':sélid bxygen—containing derivatives thereof by coqfersionfof carbon
mdnoxide with hydrogén by returning to the reaction space gasés which
ihave aiready been subjected to reaction, the volume of the gases
| returned per unit of*time'beihg at least 20 times, prefexably at least
.50 times, that of the fresh gaé introduced in said unit of time,
As a rule it will net ve economical to return to the
-reaction space a volume of gas gréafer than 500 times.the volume of
fresh gas introduced, although where desired such larger amounts, for
examﬁle, 1000 times the volume of fresh gas may be recycied.-Preferably
-2 -
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:the #olpme of gas rejurned to the'reaetiOn space lies within the
- limits of betﬁeen 50 and 200 times that of the fresh gas introduced.
The present method of working allows of an accurate
_regulatibn of the temperature in the reaction space. This temperature
fegﬁiatidh is carried out by cooling the gases to be returned to the
"réaction space to adjusy the proper temperature at the entrance of the
‘reaction space.
: A The gases to be returned to the reactlion space are
 prefeféb1y ¢ooled to about the temperature prevailing at the
-entrénoe of the reaction space, in general to a temperature somewhat
above said'temperature, since the‘fresh initial gases can then be
introduced in a ool& state, whereby the mixture of éas recycled and
‘ﬁreéh gas attains the required temperature.
- Usually part éf the gases leaving the reaction space
is branched off and reaction products are sepafafed_therefrom. The
_branching off may be done after the gases issuing from the reaction
| spaceiaré cooled to about the_tgmperature required for temperature
reéﬁlﬁtion.' |
R The part of the gases leaving the reactiqn gpace frpm
‘which the desired products are separated must in continucus operztion
.have the same ﬁeight ag the fresh gas introduced, in caée'the
ﬁnoonverted gaseous constituents contained therein are not led baci
" %o the reaction space. If‘the'unconve:ted gaseous constituenta irc
'ﬁholly or paffly led back, the said part must be laxger than the
amount of fresh gas introduced, out also in this case'the total amount
of products withdrawn from the process is equal in weigh? to the

-3 -
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5ffesh'gas introduced.
By this return of the remaining gas the imdtial gases
7 can be oonverted to a very large e—tent into the desired products
eand-it is possible thereby to maintain a lower concentraticn of re-
aétidn products in the cycle. The separetion of the desired products
  frbm the branched off paitial stieam need also not be complete in
this case. |
The remaining gas will not be led back entirely if
by-products diffioult to separate or impuritie s originally present
in the initial gas are not to be allowed to accumulate t00 much in
'the oyele, and a‘part thereof will be removed in order to keep the
ssgosqentration of the impurities within desired limits.
| The GOnversion of carbon monoxide with hydrogen into
‘hydrocarbons with more than one carbon atem in the moleeule in
accoreance with the present 1nvent10n may be carried out at any
desired pressure, preferably, at pressures between about 10 and 50
atmospheres. S%i11 hlgher pressures, such as, for example, 100 or 200
-atmosphexes er more may, however, also be employed. Also lower
' 'vi'piessures or atmosPheric'pressure come into question.-The temperatures

:are selected within the" range of . 150% to 450° Centigrade, and in

-_general between 170° and 400° Centlgrade. The composmtion of the
.1n1t1al fresh gases may vary within wide 11m1tS. In genexal the amount
' of caxbon monoxide may vary betWeen 1/4 and 4 times the amdunt of

_'hydrogen, and preferably the amount of carbon monoxlde lies between

1/2 and ‘twice the amount of hydrogen measured by volume.

?. o As catalysts those ‘¥nown in the art may be employed.
‘ s ' : 4 - : i
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The catalyst materials may, if desired, be supported by a carrier such

ag silica gel or diabomaceous earth. The catalysts may also contain

‘:suitable‘promotors such as alkali metal compounds. Thus iron catalysto
may'be ﬁsed, preferably those obteined by decomposzition of irem
oarbonyl, followed by subsequent sintering of the iron flocks eor
powder obtained'thereby, and these are preferred catalysts in
‘acoordance with the present invention.

' Catalysts obtained by reduotion of iron compounds and
éintering of fusion of the produot may also be employed with advauntage.
Catalysts containing cobalt and/or nickel or alloys of these asxe also
uﬁuful. They may be employed in the form of so-called skeleton
catalysts or on'carfiers such as di atomaceous sarth. Activation with
thdrium oxide and/or magnesium oxide of these catalysts is uswally of
-advantage. Ruthenium catalysts preferably on carriers also give

good results. _
"The increase in temperature permissible in . the reaction

space iS'dependent on the spécific catalyst employed and is in general
“at the u$most 502 and preferably at most 40°;Centigrade. With nickel o
cpbélt catalysts, which are active at about 200°‘Centigrade,-the
temperature rénge, which gives the most-sﬁitgble results, is only
reiativgly:émall, and theréfore the increase in temperafure with these
'catalysts_is'ﬁréfe:ably maintained below 30° Centigrade and it is best
to maintain the inorease in temperature with these catalysts 5elow 10°
Centigrade, for example, at about 3° or 2° Centigrade. With iron
1'catalysts Qith which the reaction temperature may be above BOOQ
_Cehtigrade, in géneral a somewhat higher increase in temperatﬁre is
permisgible.

Since the reaction velocity inoreases very rapidly with

-5 -
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rfaﬁ ippreasing‘temperaturej.a wide temperature range hae the resiilt
'fffﬁat-in:fhe~cata1yst layers first GOmihg into contaet with the reagents
.,Q¥Ehijeafehail'QonVeraioh‘and in the further.layers & atrong convergion
"“fﬁakeefﬁiabe With a large evelatioa of heat. In rheSe‘circumstances the

_reactron conditione become unetable, S0 that it is prefezred to keep

”a,ﬁthe 1norease 1n temperature withln narrow limits, in ordér to maintaip
‘the temperature at s level which 1s only little different from the
‘optimum reectlon temperature.

1

Aecording t0 the present invention, the heat evolved in .

?the reaotion is practically oomplotely oarrled away by the reaction
= gaaee‘themselves, The emount of -heat whioh can be taken up by these
:gaeea;depenﬂs“en the specifio heat and the amount thereof‘ and-furtheré
':rdepende on the increase in temperature ellowed in each 9peclf1e crse. -,
:a.In the procees aocordlng to the present 1nvention the reaotlon pro-
?‘ ,duets formed paxrtly remaln 1n the recirculated gae, and therefore _
lparticlpate in the taklng up of heat. Since the speclflc ‘heat of the 5
 - fproducts formed is- 1arger than that .of the 1n1t1a1 eyntheels bas the }
::heat oapacity of the circulating gas is 1ncreaeed thereby

: ‘ The evolutlon of heat per unlt of time depends on
..-"_rvarious factore, sucha,s the actrv:.ty of the catalysts the oomposi'ticrr;i
;.:of the gases, 1n partlcular on the concentratlon of the constituente
f_{itaking part in the reactron and the temperature (elnce at hlgher
";temperamuree the reaction veleclties 1ncreaee, g0 that the heat

5evolved per unit of time will be hlgher at hrgher temperatures under
.:ﬂfqtherw1se slmmlar qondrtrqna) and therefere the rate. of flow of the'
H:reaction gases may vary within wide llmits. ' '
The xate of flow may be expressed by the duretion qf

-6 = ' o
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sojourn, that is the time that, for example, 1 litre of reaction gas
'measured under the prevailing temperature and préésure is present in
;.iitre;of reaction spéce. )

Thus, for exemple, under & pressure of 10 %o 25 at-
lmoéphereﬁ and in the presence of a catalyst of sintered iron a dura-
tion'of sojourﬁ'of about 1 second is adjusted, if the gas-vapour-

"ﬁiXtuie ihtrpduced into the reaction space consists of 40 pér cent by
Cwvolume of carbon monoxide and hydrogen and of 60 per cent of resaction
preducts (carbon dicxide, hydrocarbons and watex vapour ). With an

ﬁjlnitial temperature of about 315° Centigrade an increass of about 100

Centigrade then ocours. Thereby a volume of gas is circulated, whlch
corresponds to about 100 times the volume of fresh gas introduced. If
" only a smaller increase in temperature is permissibvble, fractions of =
second are taken as the duration of sojourn and the gas ig circulated
considerably more rapidly. Thus, for example, with'an increase in
temperature:of 59 Centigrade under otherwise the same conditions a

' -volume of gas which is. about 200 times the volume of the fresh ge.8

"1ntroduced must be reclrculated under these clrcumstances.

In general the duration of sojourn of,thp reaction g.sc8
" in each passage through 2 reaction space conirolled by a given cycle
is'ﬁetween 0.1 and 5 seconds in the process in accordance witthhe‘

‘present invention. .

Owing to the thorough mixing produced by the circulation
the temperature of the reactlng gases cen be kept completely uniform

_ over the total ¢ross-section of the reaction vessel and only in the
"direction of flow of the gas is an increase in temperature dus fo the
progress of the conversion observed. :

When only a small increase in temperature is permissible,

" a large amount of gases per unit of time must be reclrculated .

- 7 -
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g0 that = higher circulation energy is required. When working
_under inbreasad pressures the reguired enerzy is smaller,
- In order to keep the circulation energy small, it is
in gengral'adﬁantageous 10 provide relatively shallow cata-
- 1j§t layers, say 1 meter in depth or so, and conssguently to
) sprsad them over & large area.
7 ‘The reaction vessel maey be subdivided by partitions
.intg chambers, in which the catalyst layers may be arranged.
fhe initial gas may be aivided among the various ohambers.
The ieactibn products may be separately withdrawn from each
chamber end only then combiﬁed. It may also be advantagsous to
:qubine the hot oiroulafion of the gases with.the addition of
1 coolrcobling‘gas t0 the reaction vessel at a point where the
‘.Qﬁnvepsian has commenced bulb where tHe circulating gasés héve
:nof'yet;passed,through the whole catalyst, for example, between
two catalyst 1ayers. In this case after leaving a catalyst
T layer the: heat formed is taken up by the added gas, for example,
'hy a pari of the gases couing from the reectlon space, which
are oooled to a lower temperatare than the hot clrculating gas,
.whereafter tha gas streﬁm enters a further oatalyst layer. Thls
z-measure may be repected meny times at will. |
The nethod of temparature regulation of the reactlon spnce
with hot oirculating gas in aocordance with the prasent inventlon :
may, if desired, be oqrrled4qut in oomoinatlon with othar G601~

ing methods. Thus the gas romelning after the rsmoﬁal of the -

-8
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5zgédeslred products from the branched off part may be led back .
lf&t 1995t for a part, as cool cooling gas.
"‘Again the reaction space may, where this does not lead

1 undes1red complication, in part be cooled by indirect contact

' waith temperature regulating fluids, as, for example, water

"'f“h0111ng under g sultahly regulated preesure.

_ The reactlon spaoe may be subdivided. Thus two or mors

%hcyete"systemg may.-be comnented one behind the other, if desired,
with 8. separdtion of products therebetween Prom the first
system;eo much gas 1s_branched cff, that the oonversion takes -

l pleceoonlyltoﬂsdch an extent, that en enrichment of the reaction
-hp;ocﬁots or of the imourities cnly takes place %o a limited
_éegfea_in.the first cycle. Af#e#-separation of the_reaction-pro—

t"dﬁofe,.ﬁhe:benched off paa enters into the second cycle, in which
the conversion is carried %o an. end. Thereby a higher converulon
veloolty 15 obtalned in the flrst cycle.-

Where the raaction space has been subd1v1ded and several cycle
”syetems are: employed the volume of cycle gas, 1ntroduced per unit
of time by. an 1nd1v1dual cycle system to the reaction epace may

be less than 20 tlmes the volume of fresh gas. It is, hovever,
'-essentlal in accordance ‘Wwith tha present 1nvention that the stm
of all volumes of cyole ges retarned to the reeotlon space should
be at least 20 tlmes the sum of all volumes of fresh gag intro~
duoed in a glven unit of tlme to the reactlon space.
? The acoompanylng draw1ngsshow plants 1n which the prcoess
ldeecpibed may be carried oul thn advantage. ‘ ' ‘

s - N '_ i-'
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_ 7 In the plant shown in PFigure 1 the cold fresh gos is mixed
at A w1th the hot circulating gas coming from the hot clrculating
'..blast,c.-The mixture is passed through a mixing space B and thea
'fgnﬁeré_the raaction vessel D, in which it is converted in the
-oataiyst layer E and attains a highér temperature within the limits

':[permlssible ag a result of the reaction haat evolved. In the high

:-::pressure stean boiler F oonnected behind the reaction spacs the

: cxrculating_gas is cooled down so far that it again attains when
;ﬁixéd‘with-the entering fresh gas the temperature desired 8t the
 entrance of the vessel, A small partlal strean 1s branched off
behlnd the steam boiler, in order to obtain from it after cooling
~in cooler G.and/or absorption the reaction produots‘by separation
iﬁ sepqrétof H, The preheater placed before the reaction &éssel
':oniy serﬁea for bringing the initiel gas to the reaction éampe?r
‘étu¢e ét”th§'dommencemant of the operation; afterwards it is dis-

: cdnnaéted‘.fhe liqdid'produots arye withdrawn at 1, the remainiﬁg

o gases at K.

Flgure 2 shows a plant which is similzr to that of Flgure

1 but in ‘which after saparation of the liquid reaction products

-fzthe branched off partlal stream is led back again into the- cycle

'”for the - purpose af a complete utllization of the 1n1t1a1 gases.

'_\The gases separated of £ from the liquid constltusnts are passed

'fffthrough pump M 1nto the washing vessel N, in which they are treat—

fN ed with 2 washing liquld 1ntroduced ‘at. the upper end. by pump 0.

'“ Ihe part of the gases not absorbod by the washlng llquid flows.
“ﬂ,through tube P to the point of admission of fresh gas at A. After

~1 0~
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leaving vessel N the washing liquid is freed from tha geses

and vapors atgorbed in it in the separator Q and thoreupon

”,z again led into the washing vesgsel N by means of pump Q.

The gases and .vapors ars withdrawn at R.

Figure 5 shows a plant for the combination of the
. Process described with cooling by cool gas. A part
.of the products leaving the vessel is cooled down further
then the 5u1k of the circulating gas and then laed into
;the reactlon vesssel at one or more pleces, which lie

between two catalyst layers; the renotion mixture after

C=11-
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flowing through a catalyst leyer is thus again coaled to & suit-
able temperature and may‘flow through a further catalyst layer
. wTthout undesired rises in temperature occurring. In this ménner
Vthe.amount of the hot ecirculating stream may be considerably re-
dg@qd.wlq the plént according to Figure 3 a suitable amount of
ﬁhe £a560U9 constituénts of the partial stream branched bff from
the hot cycle to be employed as cool cooling gas im introduced
'from the upper end of thé washing vessel N through tube 8, after
"mixing &ith fresh gas, in the middle of the reaction vessel D.

The’present invention makes the employment of large
‘reaction vessels of simple constructicn ﬁ%éible, containing, for
- example, ome or more layers of ocatalyst 1 metre in depth and 3 ‘
metres in diametre. An advantage of the process ig that it
allows of the production ¢f & highly knock-preof benzine.

Other products Obtuined 1n accordance with the present
.finvention are gageous blefines,,such as propylene and butylene,
gas oils gnd paraffin wax. Thesec may be employed\fdr any purposes
. known therefore or as initial matorials for the manuafacture of
products of the oil industry or chemical industry. For example,
-Butylené'may-serve as an intial material for the production of
octaneé. The gas oils may be employed as diesel fuels or diesel

fuel constituents or'ag'initial materialé for such conversion,
. the solid hydrocarboﬁ products may serve as initial materials for
oxidation to fatty acids.or for the production of 1ubriéating-oils¢

The following Bxamples will further illustrate the

-12-
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nature of the said invention and in what manner the same can be
carried out in practice, but it should, however, be understood
that the invention is not limited to said Exsmples.

Example 1.

A mixture containing 4 parté of carbon monoxide end 5

-parts Qf'hydrogén, obtained in = water gas producer, and in which

the content of sulphur has been reduced to less thany 5 milli-

‘gramg pér cublc metre, is introduced under a pressure of 20 at-

mospheres in an amount of 700 cubic metres per hour measured at

- atmospheric pressure and room temperature into the hot cyele

of & synthesis plant as illustrated in Figure 1. The catalyst

~consisting mainly of sintered iron which has been pfoduced by

~ decompoeition of irvon carbonyl, is contained in the reaction

vessel in a layer 1 metre deep. The cycle gas is circulated

80 rapidly that 70.000 cubic metres per hour, measured at at-

) moépheric pressure and atmospheric temperature, pass through the

reaction space per hour. At the entranee to the reaction space
a temperature of 320°C is maintained and 2t the outlet a tem-

verature of 330°C. S50 much neat is taken up from the gases

"igsaing from the reaction vessel in cooler F (a high pressure

steam boiler) that after admixture of fresh gas, the cyclic gas

rgtdrnédwto the reaction vessel has a temperature of 32000. An

*-amodnt of gas equal in weight to the weight of fresh
_gas introduced to the system im withdrawn from the hot
‘gycle. The products formed are sparated from the portion

qﬁithdrawn by cooling. Per hour are obtained 96 kilograms ' S

of solid, liquid and gaseous products of the following com-

-1%-
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position:

i7 kilograms of methane and ethane, 20 kilograms of ethylens

‘and gaseous hydrocarbons, containing 3 and 4 carbon atoms in the

moleoule which consists mainly of olefine.
. 42 kilograms of benzine boiling up to 200° C which is high-
1y knock—proof.
10 kilograms of middle oil (200-400°C)
-1 kilogram of solid paraffin wax.
6 kilograms of alcohols, consisting mainly of ethyl alcohol
which are contained in the water formed.
Examplo 2.
7000cubic metres (measured under ordinary ppessure) daily

ofamixture consisting of 2 parts of carbon monoxide and 3 parts

by volume of hydrogen are passed under a pressure of 15 atmo-

spheres through a catalyst space having a volume of 1 cubic me—

~tre (fi;led with an iron catalyst) and are converted therein.
The femperature at the inlet is adjusted at 320° C and during
the conversion en increase in temperature of 100¢ is pérmiSsiBle.

For this purpose the amount of the circulated gas is  taken

'about 100 times ‘larger than the amount of fresh gas and the
eycle gas is cooled almost down $0-320°C by passing through a-

high prassura steam boiler. A duratlon of sojourn of the gas

‘ measured by volume under the pressure prevailing 1n the catalyst

space of about 3/4 second in each passage through- the reaction

' space is’ required the calculation of duration of ggjourn being

" based on the suppoation that the reaction space is empty. If -

theé catalyst space has, for.ékample, a height of 50 centimeters,

=14~
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a linear velocity of flow of the gas of 65 centimetres per se-
cond:is necassar& for maintaining the said duration of sojourn.
~ The gas pumped back has the following. composition:

S‘per dent by.voiume of CO

35 " " "o H,
27 v v "o 60,

13 v v v n H0 vapour

ST " n hydrocarbon gases and yspours
30 Wy,

7.i'Aﬁ;amount'byrweight,‘which is equal to that of the fresh gas
“ introduced, is witharawn from the ciroulating gas. In this man-
‘ﬁer fbughly 70 ber cent of the fresh gas are converted and daily
 about 1 ton of liquid, gascous and solid hydrocarbons beside a
small amount of oxygen—containlng organic compounds are formed
"per cubic metre of catalyst space. The composition of the pro-
}duets is similar to that obtained according to Example L. The
t:energy used for the. eirculation of the gases amounts to only
La fractlon of that needed for the compression of the fresh gas.
o The -amount of product which can be produced by a given
i:amount of caéiyst in the unlt of time when working with cir
 cu1ating gas is hardly aifferent from that obtalnable by traat—
 ment of-a non—dlluted ges mixture under the conditions sultable
”;}therefor, though the clrculatin gas -as shown above —’contalns

‘qnly very,littla'carbon.monoxlde.

-15-
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What we claim is :
1.) A process for the synthesis of hydrocarbons with

"‘:'moré_ tha.n _b'n‘é carbon atom in the mo.lercule‘azid.con'bigentiy
'.iminor aﬁo#n£§ of from liguid to solid oxygen;containing‘de—
rivﬁ@iv@s thereof by conversion;of carbon monoxide with hy-
"fdfogen3 which comprises returning to the reaction space ga-
-5831Whi0h have already been subjected to the reéction,the
volﬁyé'of'the gasés returned per unit of time being af least
 20;times-that of the fresh gas introduced in said wnit: of
”:time;" | | . | |
'é;) .'.=£;pfocess‘as claimed in elaim 1, in which the o~
tluﬁéfofrtﬁe gases'refurnéd.ié af-least 50 times thaﬁqu'the
 fresh*gas:intrbduced,' J | o
TS;}:A‘pioéésshsfclaiméd in‘claim 1, which comprises re-
- 5tﬁfh1nng§sés leavihg.the reaction space after cooling them
a'.tb=ﬁd5@éfw%hejprQP¢r témpérafure at the.entrancefof.the_fe-
" action sﬁécé, the:volume of which gases is be%ween 20 and
 500u£imeé that Qf the frésh gas introducéd.r. - '
"4.); A process a8 claimed in'ciaim_l,_in which the
foiumé“bf.the-gésqs_raturned,to the-féactibnfspaﬁe'is

. o : + . L o
‘botween 50 end 200 times:ipf the fresh gas introduced.

~16- - |
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'5.) A process ss olaimed in claim 1, in which pert of

“the gases leaving the reaction space is branched off ana
freactlon products are separated thersfrom,
88 olaimed
I 6.) A process*ln claim 1, in which the goses lesuing
| 'from the reaction space are cooled to about the temperature
requlred for temperature regulation rrior to the branching
off of that part of the gaees from which reaction produets
“are separated,
7.) In the process claimed in cleim 1, cooling the gases
'_tozbe'returned to the reaction space to about the temperature
fprevailing‘et the\ehtranee of‘the reaction space, _
- 8. ) A proceee as claimed 1n clalm 1, in which uncornvertesd
'.gaseoue constltuente remalnlng after the removal of’, the re- .
action products are returned to the reaction space.
- 9.) + A process as-clalmed in claim 1, in which the gaseous
e_constltuents remaining after the removal of the reactlon pro—
_ ducts are returned to the’ reactlon space after removal of
_1mpur1t1ee by washlng. . ' o
10. ) In the process ag clalmed in eclaim 1, 1im1t1ng the
.'1ncrease in temperature in the reaoction space to at-the utmoet
'50 C.. .
o 11.) ,fn:the procese as claimed in claim 1,‘1imiting the
"increase in temperature in the reactionsPace to at the utmost

40 c.
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12,) In the process as claimed in claim 1, limiting the
increase'in temperature of ,the reaction gases in the reaction
space to at the utmost 5°C when working with nickel or cobalt
catalysts.

13.) In the process as claimed in claim 1, limiting the
1ncreasg in temperature bf the reaction gases in the reaction
space to at the utmost 2°0.

14.) In the process claimed in claim 1, cerrying out the
synthesis in, the presence of an iron catalyst.

15.) In the process ciaimed in claim 1 limiting the increase
in temperature of the reaction gases in the reaction space

to below 10°C when working with an iron catalyst.

16.) In the process claimed in claim 2, limiting the in-
crease in temperature of the resction gases inh the remection
space t0 below 10°¢ when working with an iron catalyst obtained
by decompositién of iron carbonyl fellowed by a sintering of
the dbtained flocks of ﬁowdsr. ' J '
17.)_ In the prdcéss as claimed in claim 1, working with at
léaat 2_cyole systens connected ong behind the other,

. 18.) In the process as CIéimed in claim 1, workingrwith a
rate of flow of the reactipn gases which corresponds to a du-
'ration of sgjourn between 0.1 and 5 seconds in each passage

. through a reaction space controlled by a given cycle,

—18-
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f 19.) In the process as

pressures between 10 and
20q) In the pfdcesé a8
ratures within the range
“321.); In the process as
ratures within the range

[l

9

(3..,

be
-

Lo

J/74.

claimed in olaim.l working wnder

50 atmosphefes. A
cldimed.in elaim 1, working at tempe-
of 150°% to 450°0. |
claimed'in olaim 1, working at tempe-

of 170 and 400°C.
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