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[Second Edition.]

PATENT SPECIFICATION

Application Date.: April 25, 1938.  No. 12397 [38. 507,366

and Hydrogen. -

We, WATALLGESELLSGTAFT  AETIZN-
gERrLLscaarT, & Corporation arganised
endor fhe Laws of Germany, of 45,

Noekenhaimer Anlage, Frankfurt-on-the-
Main, Germany, and Wormsm HEreser,
4 German Ciizen, of 45, Haeberlinstrasze,
Frunkfurt-on-the-Main, Germsny, do
hereby declare the nature of this invention
and in what manner the same is to be
porformed, to be perticularly deserihed
and sscertained in mnd by the following
shafement: —

This invention relutes to a process for
synthesising hydvocarbons from carvon
monanxide and hydrogen.

In the catalytic conversion of gaseous
miviures containing carben monoxide and
hydrogen iubo hydroearbous which are
prinefpally  liquids of 2 parsiiinie  and
olefinic nature, at teuperatures below the
aetusl femperatnres of mothans forma-
tion, i.e. below 270 to 800° C. and in
particular below 220° C. the process ig
usually carried out with combucy masses
consisting of a metal having a hydrogenat-
ing aclion, such a8 cobalt, mickel, iroa,
copper, or also mixiures or alloye of these
metals, combined with activators coneish-

ing of diffieultly redueible metal com-
pounds. for example thorium oxide,
magnesium oxide, inanganese  axide,
uranjum oxide end the Hke. Az a rule,

the contact materials ere deposited on
earricr sabstances, such as kiegelguhbr,
silica gol, aetive curbon. The contact
materials ara penersily produced by pre-
si{)it-aﬁng nitzate, chloride or formate
gotutions of the szid metals or mixbures of
metuls, for example cobalt mitrate plus
thoritem nitrate, with alkalis, for example
an alkali metal carbonate, ammouis o
the like, and thersupon—or else during or
before the precipitution—-uniting the
same with the earrfer subslanee.

A highly sctive confuet material i3
prepared, for example, by builing up
cobalt and thorium nitrate solutions with
purified kieselgolr and then precipilat.
ing the metals with potassium earbonate,
while hot, unlil the haavy metal jons dis-
appear. The precipitate is subjected to
washing with hot walcr, drying, granvla-
tior and reduction with hydragen b

[Prive 1/-]

3007 fo 400° C.
composition comprises 389 of

A known sdvantageous
cobalt,

89, of thortum oxide and B61% of
kieselguhr. Any of the known catalysis

for the synthesis of benzine, oil apd solid
puraffin ot afmospheric pressure hy redue-
tion of carbon monoxide are suilable for
the pracess of the present invention (sce
the publications of Franz [Fiecher and
collaborators i *° Brenmstofichemis,™
Years 1930, 1031, 1932 onwards).

When using. such. cafalysts for the ben-
zine synthesis ot atmospheric pressurc it
has been found convenient to work with
gas throughpizts of at most 1 N.I.P. lire
{ie. 1 litre “when measured at normal
temperature and pressure) per gramme
of hydrogenating metal (c.g. cobalf) per
hour. -

In genersl: ‘@n ordinary synthesis gas

consists ofr 98% of earbon monoxide,
569, of hydrogen, 16% of inert sub-
mtanges  (nitrogen, carbon dinxide,
methinne) and the conversion of the CO
plus 9H, in the synthesis gas in one or
more reaction steges amounts fo 50 to
009, .
The bulk density of the catalysfz suit
able for the benzine synthesls, for
esample of the aloresaid cobalt catalyst,
amounts to about 800 grammes per litre.
The guantity of metal, in the evampla
mentioned, amounts to 38% of UK
grammes, i.e. 100 grammes of cobalt per
Htres of poured oconfacf mass. The
throughput ol gas for one litre of contect
mass (which 1s sccommodated in the
ususl manner jn a thin layer in contach
firnaces with numerove eooling elements
and " utilised ‘2t ashout 180 to 200° C.)
amouiils thus-fo 100 N.T.P, litres of syn-
thesis gas per houry

The time of stey of the gas, referred lo
the fiwnace space tuken up by the conact
material * “(whith is thus equal <o
the “hullk density of the eonlact
material), amounts to one ong-hundredth
part, of an howr, or 86 seconds. (For the
purpose of simplifving the ealenlartion, the
inersase of veloeity of lhe gas owing ta
the volume of the sontaet grains und to
the rise in temperaiure of the gas enter-

‘ing the furgade, and also the alteration

Complete Specification Accepted : June 14, 1939, \Oa? '
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“the contact “mass per hour,

of the volume of the gas by the conirac-

- tlon resulling from the reaction in the
.. goptact furnace, h@ve niot been taken into

neeount). Undar thess indicated ron-
ditions, the aforessid eonfact.mass works
with the highest 3leld end loungest life
hitherbo possible.

For example, the yield of liguid pro--

duets per N.T.P. cubic metrs of the
aforesaid® synthesis - gas amounfr to from
100 to 110 grogomes (referred fo 1009%
synthesis gas the yields given must be
multiplied by the fzetor 300/84). If the
synthesis gas s well precieansd, i.e.
freed from hydrogen sulphide, orgasic
gulphor, resin formers and the lke—ihe
Tifa of the contact mass js 3 to 4 months.
T4 is assumed heve that the synthesis is

carried out under approximetely atmos-

pheric pressure.

Attempts have already been made to
raise  _tha efficiency of the ammtact
materisls by inereasing the gns through-
put sbout 1 lilre per gramuue of cobalb
(generaily speaking, metal bhaving a
hydrogenating action}, but this resulted

in a lower yield and, more parkicularly,-

in & shorter life of the conbuct malerial,
for this reason sven amaller gas through-
puts than 1 N.T.P. litre per gramme of
aobelt per howr dré employed as a rule,
for exemple 0.7 N.T.P. litre per gramme
of cobalt per hour. Bven if elevated
pressure iz employed in place of the usual
normai pressure synthesis, a smaller yisld
was hitherto obfnined when inereasing
the gas throughput sbove 1 N.T.P. litre
per gramme of hydrogenating metal in
ag enmparad
with fhe results when working et the
robe of T litee per graromgne of hydrogenat-
ing metal., The circumstances are also
not altered by the fact that, when pres-
sire in employed and the tempersture in
correspondingly foweped, the ylelds are
in general higher than ab normal pres-
sure, for example, batween 120 and 140

grammes per onbic metys, vided the
gas throughput is again 1 N, TP. Lire
]laer grauune of hydrogenating metal per
1011, :

The present mvention nims af inerens-

ing the efficleney of the saforesald syn-
thesis by keoping the
within the contact mass, which is
embedded In  lknown manner between
closely adjacent cooling surfaces, helow o
erfiical Timit expressed in kilograrome
aalortes per hour end per square metre of
cnaling sorface. ;

According o the invenfion the gos
throughput 3 maintained higher than 1
NP, ditre, preferably 2 to 20 NP
litrex or more per hour per gramme of
hydrogenating mcetal i the contaet maes,

heat generated’

and the reaction chamber over which the
contzet mass is distributed is made of such
large dimensions andfor the pressure is
maintained so high that the Hme of stay
of the saz in aonbact with the confact
mess becomnes gregter thon 45 zeconds, for
exmnple 1 to 10 minutes, whilst ths
reacllon temperabure is s¢ regulated thab
the heat evolved by the reaction, cal-
culated as heat load per square metre of
coaling surface of the cocling mombers
embe(ﬁled in the vontuet mass, at the
reaction gas pressure of p atmospheres,
does mot exceed the value of 500 3./p
kilagramme oalorfes hour,

It is cosily possible o ascerfuin the
optimum femperature by frst adjusting
the gae throughput and time of atay of the
gne and then progressively increasing the
temperature, for exemple from 150° Q.
upwards, but keeping it lower than the
temperaturs at which the heat of reaction

to be carvied off by one square metra of the

cocling  elements abtains the walue of
500 8+4/5 Wlogramme ecolovies per lour,
1t s then maintained =i that value ab
which' the optimum yield of the desired
Biguid hydrocarbong ocours.

As a mile the alteration of the time of
stay and gas throughput, In uccordance
w.ig_;f' the present invention, also requires
o slight alteration aof the temperature, ue
ia  apparent from the Examples.

‘Within the limits of the foregoing
figures for the gew throvghput and  the
tire of stay, it is advisahle, when nsing
supdratmospheric pressureg, o keep the
ratio between the fime of stay in minutes
and’ the gus throughput (expressed in
K.1.P. libres per gramme of hydrogenat-
ing metal per howr) higher than 1:1 and
espacially at from 8:1 o 10:1.

The process may be carried into prac-
tical effect in varions ways, which are
deseribad  in greater delail in  the
IHxamples, For example, when werking
ab atmospheric pressure the gas through-
put Shrough a contact finmgee may be
doubled, while using the same amounts of
eontact maferiel, if the volume of the con-
tael’ furnace and the surface of the con-
tact - furnace catrying off heat wye
increasad to twice or threo fimes their
former magnitude, snd the contack mass
is scecordingly spread out by the insertion
therein of wire spirals, Haschig rings, ang
the iike. The panred volume of the eon-
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bact" ¥riess is made lexge, for example by

the, .employment of correspondingly large
amotiits of earrler masses or  oorres-
pondihgly  voluminous earier Imasses,
for -example Ideselguhr, active car-
bory " pumise stone or the Hke. Both
measures, viz. the application of spirals,
BRaschig rings or the like, or the further
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dflution of the catalyst by cawricr sub- regvlated that lhe dew poiné of water
stazee way be employed only up to the  vapour is mnat ~reached. Under these
guintuple ~ enlargement of the initial eircumstances, i, iz also possible Lo
poured volurme of the original catelyst employ pressures’ of up to 100 atmo-

5 since otherwise the speed of the gases spheres, and mnore, in ecunomical manner, 7O
flowing through the contuet fuwmace and to attoin very hich gus thwoughputs
andjor the dilution of the eontact materfal and efficiencies.
would be too great fo obiain nu adequate For confuct masses which facilitate the

~ speed of reaction. formation of varhon disxide in accordanve

30 In the case of gas throughputs of more with the eguution: 75
than 2 NJI.T'. litres per gramme of hydro- 200+ H,=CH,+ €0,
genating metal per hour, and especially such as iron or ivon-copper contach
when  working  with  superatmospheric  materials, there is ne such presgurs limit.
pressure 1t is ndvisable, in order to ensure With sush eantact materials it Is true thad

15 controlled withdrawal of heat, no lenger producis of inereasingly higher molesular 80
to employ the known eoncentrated contact weight  are formed  with progressive
saterial, containing, for example, 83% of increase of pressure, unless the increuse In
cobalt metal, suitably spaced out, but to pressure is accompunied by an incresse in
provide for nniform distribution of the throughput and possibly in temperature;

20 metal in the form of 8 suitebly diluted but no proncunced obstruction of the reae- Bb
contact mmterial, e.g. by adding more tion oceurs. o
kieselguhr, so Vhe$ the contact mass con- When working ‘deeording o the present
tains  loss then 839 by weight, in invention, high yields, of for example 120
partionlar less than 259 by weight, of fo 140 prammes referred to an 849, syn-

95 hydrogenating metal and that 1 Ddre of ‘thosis gos, are then obtmined despite the 80
poured contact mass contains less than 100 use of gus throughputs which wre higher
prammies in  particuier less than 50 than 1 N.T.B. Litre per hour and per
grammes, preferably 10 to 40 gramines of wramme of hydrogenating metal,
hydrogenating metal. In addition, st unexpected lengthening

3D Tt js poseible to erplay contuch of the lifz of the contact muterials, and 95
materints which are highly ditute, for consequenlly o high permanent yield, are
examnple containing only 29 by weight of observed when working in accordamee with
eohalt.  'The low metal confents of the the invention. For example, a contact
contach mass are particularly useful when materiul eontaining 129, of cobalt may be

35 low wmolecular hydrocarbens, fram benzine used for six monthe without substantial 108
down to gasol (propane and butane, propy- decline in yield.
lene and buylenc). ave to be produced. A further advantage—partieularly of

Ti is particularly advantageous to work  contuct musses which contain less than
with o pressure raised substentially above 339, by weight :of hydrogenating metals-—

40 ane atmosphere, for example kept ab from iz the increased : formation of benzine, 105
3 to 20 stmospheres. The pressure of 20 when working in mueordance with the
atmospheres  rapresenta in The first Mvention, together. with the suppression
imstance the upper limit for coniset of the formation .ol solicldpﬁmﬁin. Ta this
masses (such es cobalt, nickel and copper- zdvantege must be added the more highly

45 containing contact materials) which olefinic charecter ‘of the products. 110
facilitate the formation of water in Tn peneral, the thronghput per grapumnc
aceordance with the equation: of metal -6f hydrogenating action can be

CO+2H,=CH, +H,O incrensed the mors; the longer the time of
since in this vange of pressures the water stay und the™ lower the Zformniion of

.50} of reuction condenses within the confaeb paraffin ars kepti - For example, it is pos- 115
material at the reaction tempexuture, and  sible fn. work with advantage at z pressure
then causes, on the one hand, direct of 100 atmodpheres, wilh recyeling of gus,
ohstructions of the reaction and, on the with a contact mass containing only 5%
other hand, inereased fovmation of side- of cobalt and an howly throughput of gas

.55 remciions. for example the formation of of 10 N.T.P. litres per gramue of cobalt. 120
acids. 'The pressure range of more than A particularly long life of the vomtact
20 atmospheres may, however, be excesded —masscs is obtained, when working in
if the renction is carried out anly so incom- accordance with the invention, if, besides
pletely in o single passage through the the mas thronghputs indicated, which

<60 contact material, that the dew poinb of the relata to fresh gas supplied to the contact 125
wntar vapour is not reached within the mass, & park of the gus is recirenlated so
contrct ohamber. To this end it is that the gas velocity is further raised.
possible to work with u plurslity of reac- The formation ~'of paraffin_ is greadly
tion stnges or with recycling of the gas, reduced by “recyeling when the tempera-

485 in which case conditions can easily be so T3

ture is-saibably selested—and especially
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when it is -inercased as compared with - -

epiimum  working conditions  without
recycling.  The effeet is further fucrcused
if the reeyclad quantity of reaction gas
Zrom which, if desired, the reaction pro-
duety’: have previously been partly or
wholly reraoved. and the teraperature ave
so sclectad that the hydrogen partis] pres-
sure of the gas entering the contacb mass,
at the pressure p, iz smaller than
0.3 xp®* atmospheres.  In this way the
deposition of solid parafin on the aclive
parts of the contact material is diminighed
snd the decomposition produets produced
catalybieally from this parafin  are
reduced in quantity, so that the life of the
contset Inaterial is further unexpoetedly
lengthened, for example iv from 9 o 19
months.  This favourable astion on the
life permits -also working with gases
which, on entering the comtact muss, cons
tain an excess of coarbon monoxide over
hydrogen beyend the proportien 1:2 in
the cage of cobalt eonfsot materials, and
vver the proportion of 2:1 in the vase of

ron comtacts, Le. in general above ‘the

proportion of consumption of €O and H,
by the catalyst employed. A large pro-’
portion of valuable olefnis hydrozsirhong:
wre then obtained, which sre excellensly
suited for further chemieal treatment,
without having (o purechsse this advan-s
tage, os heretofore, at the cost of "a
shortened life.  Withaut the method of
working of the present invention, the 1i¥e
of the sonbnet 1nuterial is always unsatis-
factory when excesses of carbon monexide
beyoud the econsumption proporbion - o

‘hydrogen are used.

Ot the two main 1neusures of the present
invention—namecly the increasing of the
gas throughput and lengthening of f{he
fime of stuy, whils retaining the heat load
caleulated per sguare metre of the cooling
elements below the value of 500 *4/p ths
first (bhe inoreasing of the gas through-
put) is of advaniage slso from the stand-
point of the plant costs, while the sevond
(lengthening of the time of stay) Involves
expenditure, which mcans either expsss
for the enlarging of the contact furnace, ‘o
the ineurring of expense for the comipres-
sion of the gas. To what extent the methods
possible in aceordance with the invéntion

'will cornbine the two messures (inerease of

volume and inerease of pressure) in detadl, )
is 2 matier for caleulation and considers.
tion of other general guestions of opera-
ton. IE for example, the cost of powel
is Jow and the cost of material high, it Iz
less advisable to obfain tha desired time
6l stay by mesns of larger contach furnaca

valumes, than by means of incresssd pred- .,

gure, parbicularly

as the yield iz therehy
generally raised. ’

- from ke npitrates and reduefion of

“which

) Exawere 1.
<A eobal-thorium-kiesclgubr catalyst of
the ¢omposition :
© 100 pords by weight of cobali

i8 parts by weight of thorium oxide

182 parts by weight of kieselgubr

(corresponding to 33% of cobalt, 6% of
thorium oxide and G1% of lkieselguhr),
the production of which by precipita.tiin
the
¢arbonates has been deseribed ab the out-

"get, is placed in granular form in a con-
“tact furnace in layers about 10 mm.
“thicknese separale

m
by cooling elements
‘preferably cooled by hob water., The con-
tact chamber has a volume of 10 cubie
metres available for the contact mass, and
the contact flling amounts tn three tons.
The conbuet furnace is divided inte two
siages. Between the twu stuges a povtion
of the reaction producis iz withdrawn.
1000 N.T.P. cubic metres of synthesis gus
(congistiug, for example, of 98% of cor-
bon monoxide, 569, of hydrogen and 169,

“of inert substances) are passed per hour

through the contach firnaee at 180¢ (.
abd normal pressure, and a total vield of
hydrocarbons of 100 grammes per N.T.D.
cubic metra of eniry gas, consisting of
16%. of solid paraflin, 409 of ofl and 450
of benzine, i3 vbtained. The time of stay
of the gag in the eontact chamber amounts
0 10/1000=1/100 hour—=36 seconds. 'fhe
hourly - gas  throughput amounts to 1

80

85

212

o5

NP, cubis metre per kilogramme of 100-

-bydrogenubing metal (cobalt) in the com-
" toet muss. The ratio belween the period

of stay in minutes and the gas throughput
in""litres per hour per gramme of cobalt
thus amounts fo 0.6:1,

The heab load of the cooling surfaces is
calevlaled in the following mammer: The
contact furnsce coubuins 2000 square
metres of cooling surface; of the gquantity
of CO+21, contained in the entry gas—
84/100 of 1000 cubie motres=840 eubic
metres, there were still 40 cubic metres in
the residual gas, together with the
aocwmulated inert substances and gageons
readtion products, for exsinple methane.
Thus, 800 cubic metres were converted,
vhich ‘wave o heat generation of
800 % 800=480,000 kilogramine  calories.
Beferred 0 1 square mebee of cooling gue-
face, this makes 240 Lilogramme calories
per hour,

I the ahove indicated quantity of con-
lact mass is accommodated in a fovnace
having & copacity of 20 eubic metres, the
volutme of the mass being doubled by

‘insertion therein of spaeing matewal, for

example  wire gpheais, Raschiz rings,
puzics svone and the like, the saine
amount of eontuct material (8 tons) per-

‘mits an hourly gaa thronghput of 1400

105
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eubic rastres, while retaining the yield of
100 grammeg per N.T.P. cubie metre
(comnposition 149 of parafin, $89% of oil
and 4894 of benzine).

The working tcmpersture, Lo, the tem-
perature of the cooling elements, is prefer-
ably kept a few degrees higher in this
example, such as 185° C. 'The time of
stay of the gas, referred to the contred
furnace space magiued as empfy, amounts
to 1.4 seconde, and the gas throughput fo
1.4 W.D.P. subiec matres por kilogramme
of cobalt in the contact mass per hour, the
ratio belween these fwo factors thus
amovniing o 0.86:1.4=0.63:1. The
heat Inad per square metre of cooling sur-
face now amounts fo 168 kilogramme
ealories per hour.

Examprz IT,

Instead of &pscing out the confach
materiz]l with the aid of Basehig rings,
pumies stone and the like, the process is
carried out ag in Tixample T, second pard,
but wilh a contact mass fo which aboub
twice the amount of kieselguhr was sdded
during its produetion. For example, a
rontact mass of the fnllowing composition
iz employed:

100 parts by weight of cohalt

18 parts by weight of thorium oxide

864 parts by weight of kieselgubr
(21% of cobalt, 49 of thorium oxide,

759, of kieselguhr).

The aforeswd contact furnace, having e
eapacity aof 20 eubic metres, is filled with
this contact mass, in such a way that the
total conient of cebalt now once again
amounts o 1000 kilogramines, but now
corresponds to 4.8 tons of contuck mass.

. With a gas throughpuft of 1400 H.1.P.

cuhic metres, the time of stay once again
smounts to 51.5 seconds, and the through-
pul per gramme of cobalt per hour to 1.4
K./I.P. cubic metres. The yield in this
ngse amounted to 110 prammes of liquid
hydroearbons per N.T.I. oubic metre,
consisting of 89, of paraffim, 35% of oil,
579 of benzine.

LxamprE 111
The capacity of +he furnacs was
increased to 40 cubic metres and o contaet

composed of eohalt, thorium oxide and-

kieselgnhr in "the propertions: 100:18:
728 was employed. Ab a temperature of
188" C. and u gas throughpuol of 1400
N.T.P. cobic meires per bhour, 115
grammes of liguid products consisting of
€9, of paraffin, 30%, of oil and 649, of
benzine were produced.  The time of stay
amonnts in thig ease to 109 #econds, and
the gas throughput to 1.4 N.T.P. oubis
metres per gramme of cobalt per hour.
The ratio between the tlme of stay and the

gas throughput amounts to 1.72:14=

1.23:1,
Exampre IV,

As the enlarging of the furnaee eapacity
beyond = cerlain  degree  becomes
unezouomical, the enlargement of the fur-
nace space is replaced, or accompanied by
an increase in the working pressure,
wharéhy tha time of stay can he increased
o & multiple.

For examnple, the operation is carried
ont with a eontact maferial consisting of
100 parts of eobalt, 1B parts of thorium
oxide and 384 parfe of kieselguhr, a con-
tact furnace having a eapacity of 15 cuble
metres, ab 3 working pressure of 12 atmo-
spheres, a ~working
195° C., and =&.gas throughput of [500
N.L[.P. cubic metres per hour. With 750
kilogremmes 03 ocobalt in the confact
chamber, the gas throughput amouunfs to
2.0 Uirés per gramme of cobalt per hour,
and the time of stay to 7.2 minuies. The
vield then amounts to 180 grammes of
ligid products per N.T.P. cubic metre
and consiefs nf 209, of paraffin, 359 of
oil, ond 45% of henzine., The rabia
between  the t.lmc of stay end the gas
throughput nmounts 0 7.2:2e23.6: 1.

Examere V.

If the end pases produced by operating
&3 in’ Exomple IV are racyeled back fo the
conbuct chamber, In an mimount cqual fo
fwica that of the fresh gas, the sume vield
is obtained 4t 200° C., but there is a
lengthening of - the Iife of the contaet
material frow 4 10 8 months. In addition,
considerably more benzine (649} and less
paraffin (6%} arp produeced with the yield
indieated: :

Tn the case’ nf gaﬁ throughputs over
three litres per gramme of cobalt per howr,
for example 5 to 10 litres, and timnes of
stay of the gag in the contact chamber
below 8 minuies, the pavaffin formafion
cun He practicelly completely eliminated.

With an excess of earbon monoxide in
the pas entering the contact muss, beyond
the proportion of the eonsumption of car-

bon monoxide and hydragen, waluable
highly olefinic henzines and oils are
obtained, particulsrly when the gases

are recycled.
Exawpre VL

240 kgs. of a contact mass, containing
12 kgs. of cobalt, 2 kys. of thoritm oxide
and 226 kgs. of Kieselguhr, are churged
in a econtast chimber having a capacity of
1 cubic metré, with distances of 20 wmm,
between the ‘cooling surfnces, at 220° C.
angd “100 atmospheres pressure, with 120
N.T.P. cubic motres of synthesis gas per
hour. ‘The teliction end gus is admized
with the fresh, gas, after cooling in a heat

temperature  of
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exchanger and separation of the products
then rondensing.  The amount of resycle
gos amovnfs to 600 N.T.P. cubic metres
rer hour {ab 100 atmosphares pressure).

A yield of 145 growmes of lquid pro-
ducts—oonsisting predominantly of il
end benzine—is obtained per N.T.2.

" cubic metre, corresponding fa a yield of

10

178 grammes per N[.P. cubie metre of
originating gas exeluding incrt gases.
*The gas throughpub amounts in this

- expmple to 10 N.T.P. litres per gramme

15

30

55

of cohalt per hour. The time of sty

amomnts to 50 minutes, os the Tecyoled
The
ratio between the fime of stay and the ges

The hest-
Out of 120

quantity is not baken into sceount.

throughput amounts to 5:1.
load is obtained as follows:
N.T.P. cubic metres of entering gas, 98
cublc metres of CO+2H, arve converted,
which generate a quanfity of heat of
98 x B00=58800  kilograwnine  calories.
With a cooling swface in the contash fur-
nace of 100 sguare metres, the heat Toad
thus amounts to 588 kilogramme cslories
per squarc melre per hour. )

Exawverr V1L

The gas throughput in Ezxsmple VI is
trebled, and the vrecycle quantity
quintupled. At 240" C. a yield of 140
graammes of benzine and gasol hydroear-
bong per NP, cubic metre of originat-
ing gas is obtained. The heat load of the
cooling surfaces now smounts to 1750 kilo-
grammme calories per square metre per

hour, i.e. s#ill less than the upper limit of

. ‘tha invention, of 500 %4/p =2320 kilo-
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gramme  ealories
hour.
Exawers VIILL

The gas threnghput in Example VIL is”

turther doubled, and the furnsca tem-
vereture iy inureused to 255° (. in order
to retain the sama yelative gas conversion
as in Example VII. Ounly 70 grammes of
benzine and gasol are produced, the
“remaining profucts being predominantly
methune and carbon dioxide. The heat
load of the cooling surfaccs smounts to

3600 kilogramme ealories per square matre

per howr,

Having now particularly described and
ageertainad the neture of our.said inven-
fion and in what mannerthe same iz o
be performed, we declsre that what we
claim ig:—

1). A process for the catalybic conver-
sion of gaseous mixtures containing car-
bon monnxide and hydrogen, futa hydro-
cavbons whick are prineipaily liguid or
solid ab mormal temperature end muainly

of paraffinic and clefinic nsfure, with
catalysts known for the synthesis ab atmo--
spherie pressure of bensine, oil and solid

per square metra per

paxafin  (Fischer-Tropsch benzine syn-
thegis} and at ftemperatures lying below
the femperature required for the exclusive
fomation of methane, characterized in
thut the gas throughput is kept greater
than 1 NP, litre, preferably 2 to 20
MNP, lifres or more per hour per
gramme of hydrogensting metal in the
conbact maws, and that the reaction cham-
ber over which the eontact mass is digtri-
buted andfor the pressure is or are made
so great that the time of stay of the gas in

‘contact with the contaet masy becomes

greater than 45 seconds, for example 1 to
10 ‘minntes, whilst the reaction {emperu-
ture is so regulated that the heat gener-
ated by the reaction, caleulated as heat
load per squara metre of cooling surface
of the cooling members wmbedded in the
conbaed iuuss, at the reaction gas pressuve
of p:atmospheres, does nob sxceed ihe
value .of 50034/ kilogramme calories per
honr.

'2),. Process as claimed im claim 3, in
which the space requived by the conback
tnass ‘is inereased by disposing the eonbactk
grains in speced out fashion, so as to
inereuse the distance between the contact
grains by the ingertion therein of spacing
material sueh as Raschig rings or wire
spivels.

8). Process as claimed i elaime 1 or 2,
in which for the purpose of wmuintaining
the time of stay, the bulk density of tha
contact mags is wede large, for example
by the employment of suitably large
amourts of earvier masses or suibably
voluminous carrier masses, for example

-Yieselgehy, active carbom, pumice stone ov
.. the like. - -

- 4). Process as claimed in claim 8, in

. which ‘contact masses containing less than

3395 by weight, in parhieular less than
35%, by weight, of hydrogenating metal
with” 80 waluminous o carrier mass are
emplayad, that legs Lthan 100 grammes, in
parfictlar less then 60 grammes, prefer-
ably' 10 to 40 grammes of hydrogenating
metal are contained i one litre of contach
tnass.

+-8):.Process as claimed in any of elaime
1 te 4, in whichk when using pressures of
more than 20 apmospheres and catalysts
chisfly forming waber in addition to
hydrocarbons, the reaction iz carried out
to such an incomplete extert, during u
single passage of the synthesis gas
through the contaet wmaterinl that the
dew point of water vapour is not reschad
within the eonbact chamber.

6). Process as claimed in any of the pre.
ceding claims, in which, when using
superatmospharic  pressures, the ratio
betweer the-time of stay of the synthesis
pases-in corifach with the contact mass,
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expresged in  minutes, and fhe gas
throughput, expressed in N.T.P. litres
per gramme of metal of hydrogenating
acllon per hour, is greater then 1:1, for
example from 8:1 to 10: 1.

7). Process as claimed in any of the pre-
ceding claims, in which the synthesis is
petformed in a plurality of contaet cham-
bers connected in series.

8). Process as claimed in any of the pre-
cediny clabms, in which the end gases of
the reaction are recycled and admixed
with the synthesis gas, and the reasction
products are ¥ desired, partly or wholly
previnusly removed from the end gas.

9). Process as claimed in any of the pre-
ceding claims, iIn which the propartion

hetween earbon monoxide sud hydrogen in
the synthesis gas is higher than 1:2 in the
case of cabalt ecatalysts, and in psarticular
gregtey then (he proportivm of cunsump-
tion by the contact mass employed.

10}, DIrocess az claimed in any of the
preceding elaims in which the volums of
the contact furnace iz inereased up 6o the
quintbuple of -the Joose volume of the con-
taet materiak. ~ o

11). The proeess-for syuthesising hydro-
carbons, substantiully as described.

Dated this 25th day of April, 1938,
ALBERT L. MOND & THIEMANN,
19, Southampton Buildings,
Chancery Lanse, London, W.C.2.
Agents for the Applicants.
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