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COMPLETE SPECIFLCATION

Process for Producing Solid Paraffin from Carbon Monoxzide and
Hydrogen o

We, Srupmx- UNL VERWERIUNGS-
GEEELLSOHATT MIT BESCHRARKTER
Havroxe, of 2, Kaiser-Wilhelm-Platz,
Milheim-Buhr, Germany, u Body Cor-

b porate organized and existing under the
Laws of the Germen State, do heveby
deelare the nature of this mvenlion and
in whal manner the same is o bs per~
formed, to be puriicularly described and

10 ascertained in and by the following state-
ment:— .

Tt is known that when benzine synthesis
iy earricd out under gtmospheric pressure
und wsing highly active calalysts thab

15 eomtain metals of the eighth gronp of the
periodic system, aliphatic lhydroearbous
having a wide range of beiling puinly—
amongst Them, paxaflin wax—are produced
from gases containing carbon monowide

20 and hydrogen. The quantity of paraffin
wax varies, according to the process con-
ditions, betwean 4 aml 10%, snd s thus
guantitetively far less than the other
reacion producis. Thus by far the

o5 largest part of the reaction products
passes oub fivan the reaction chamber in
the form of vapours or guses. The rela-
tively small quantities of parafin wax
remaining on the catalyst may be removed

40 by extraction or other known means after
the expiration of the reaction period, that
is to vay, after several weelts or monihs.

Tt was found, in connection with
benzine synthesis, that it was best that

g5 for every kg of cobalt—or (w}'nch
amounts to practically the ssxue thing)
for every 10 litres-capacity of conlact
vhamber-—about 1 cubic metre of 2 mix.
ture of carbon monoxids and hydrogen

40 shonld bs suhbjecied fo conversion pe
hour. With such a relation between fhe
volume of gas to be converled snd. the
vontact mass or contact chamher capacily
about 100 gme. per hour ol reaetion pro-

45 ducis can in hensine synthesis be obiained
at the commeneement of a2 working
veriod, and after a perivd of G to 8 weeks
éO wms, per hour of reaction products enn
be obtained per cubic metre of the carbon

50 monexide and hydrogen mixture. If only
50%, or even enly 10%. of the volwme
hereinbefore mentioned of gas to be con-

[Price 1/-]

verted iy passed per hour through the con-

tuct chamber, there is a slight increase in

yield of reaction products oltainalle per

eubic metrc of carhon wonoxide and
hydrogen, but this methed of working is
not  economical simee the volumes of
initinl ges passed through the contact
chamber are too small.  The nature of
the reaction products remains approxi-
mately the same at aiznospheric pressure
under reduced wvelosity of the gases or
with longer duration of the conversion
period.  The reaclion products consist
almost exclusively of o0il, bengine and
pasol or gaseous hydresarbons with 2 or
more carbon atoms in the molecule.
Furthermore, carbon monoxide and
hydragen have previously been caused to
veaet with cobalt vatalyuts under inereased
pressure, for example, at 4 or 80 atmo-
spheres. In conneoten with these renc-
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tions with regord to the quaniity of gas

to be converted, if was necessary to hear
in mind that in raising the pressure, for
example, te five tlmes as much 1k is
possible to pass through the apparatus five
tines the volume uvf wus (mensured at
ubmospherie pressure} per mnit of time.
In this conneetion a lead was given from
analogous conditions in other provesses,
Thersiore in all previvus work elfher the
process was carriad ouf nunder widely
varying pressures gnd with about the
sagne  volumetric throughput (messured
under the prevailing pressure} of the
wages in fhe reaction chamber, or closed
vessels were employed in which the pases
introduced were foreed to remain, or the
influence of the vonlact period of the gases
in the contact chamber was not taken into
aceownt, .

Tnder increased pressure the propor-
Hon of paraffin wax in the producet
obtained ineresses.

According fo the invention, a-process
has heen found for the production of

oraffiin wax Trom gases containing car-

orn  monoxide and hydrogen using
catalysts of cohalt, or a mixed catalvst
containing cobalt at temperatures lving
Telow 250° Centigrade amd under pres-
sures of at least 3 atmosplieres aceording
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to which the volumedrie fhroughput
(measured under the prevailing pressure)
of the gases is determined by ascertaining
the optimwmm volumetric throughput af
atmospheric pressure, i.e. the volumetzic
thronghput giving the masimum yield of
a1l ths hydroocarboms eontaining at least
92 garbon ntoms in the moleonle and de-
preasing  this  volumebrie  throughput
g.ppmxim;atel preportionately tu the
increase in
to siy, when the pressure is raised the
guantity of gas hy weight passed through
the contact chamber per hour is the game
as that which gives (he optimum yield ab
atmospheric pressure. Thus, in order tv
obtain opimum yields of solid bydro-
carbong 3t is necessarly .to work afb @
atmospheres, with a volumetrie througl-
pub, measwed af O atmospheres,
which is five times smaller than lhat
ascerlgined -at atmospheric pressure, and
at 20 atmospheres with a volumetrie
throughput about bwenty times smaller
than ﬂ.'.lnat maintained ab simospheric
pressure. I on the other hand the
throughput in volume selecled ior 20
atmospheres pressure and measured ab 20
aimospheres is taken {wiee as large
neanely only 10 Hmes smaller than that
ascertained for atmospheric pressure, the
vield of the solid hydrocurbons draps by
from 30—H0%. although the throwghput
by weight Is twice as Taxge as when oper-
ating at a working pressuTe of & abmo-
spheres, - A decrease in the throughpud
below that which resulis in the optimum
yield of solid hydrocarbons the pressure
remaining unchanged, is found o offer no
advantage, as the rate of increase in the
vield deereases o an extent that eannat
be justified on ecouovmic grounds. When
working with gases that do not fow
through the reaction shamber the resulis
are definitely not so good, as the products
aré then exposed for too long a pericd to
the action of the contact mass.  Very
favourgble results in regard to the yield
obtainable per eubic metre of initial gas,
and also with respeet to the life of the
contact mess, are secured if the reacton
be carried out ab o pressure of from about
5 to 20 gtmospheres while maintaining
the inverse relation belween the volu-
metric thronghpub of the gases and the
pressure. 1t bas furthermore bheen found
en gdvantage so to selech the pressure of
{he gases that i is equal to the pressure
of saturated ateam =2t the synthesis tem-
perature, The range of pressurc of from
9 to 50 atmospheres is that which is pre-
ferred. Higher pressures may he used,
but they wre offén accompunicd hy in-
creased cost without & resulbant advantagn
l¢ the efficiency of the pracess.

the working pressure, that is.

If it iz desired to remove the reachion

‘heat by water cooling, it is advisable to

operate with the same worling pressure
in the reaction chumber as in the water
putside the reachion chamber, as then the
contact chambers eannot be stressed by
pressure either from the outside or from
the inside, and can thus be mude of qn
inexpensive material. The uwse of coball
catalyst renders it necessury that the pro-
cess should be carried out at temperatures

lying helow 250°EC.

: ZAMPLE.

A contact mass produced by prepipita-
tion and eousisting of cobalt, thoria und
Lieselguhr is first tested for activity under
atmospheric pressure with o gas consist-
ing of one paxt of carhon monoxide and
two parts of hydrogen by volume. It is
fogod that at, for exumple 190° C, a
throughput of 100 lifres of gases per litre
of econtapt chumher per hour gave a
muximum yield of hiydrocarbons contain-
ing at least 2 carbon afoms per molecule
which consisted for the greater pari ol
Houid hydrecarbomns, Iﬁfe’ eontraction
which amounted to B0% was also & maxi-
wini. An inerease in the rate of gas
throughput cansed the formation of the
uitdesired gascous hydroparboss, while a
raising or lowering of the reaction {em-
perature produced sn incowplete conyer-
sion of carhon monoxide. If it Is desired
to producc not liguid hydreeorbons  bub
latge quantities of parafiin wax, the pres-
sure must be increased snd af the same
time the volumeiric  throughpmt
(measnred under the prevailing pressuve}
of the gases must be decreased merely
proportionately thereto.  Since it is
nesessary during a long working period
1o raise the working temperature slowly,
it is desirable to inerease at the same
time the pressure to obtain a high yield
of parafin wax. Ii is advantageous
work at, for example 180° C. at a pressure
of 10 atmospheres and a volumelrie
throughput (measured al 10 stmospheres)
which is fen times smaller than thal for
working at atmospheric pressure, and, on
rajsiig the temperature fo 2007 C aba

%0

75

85

a6

95

100

1056

110

116

pressire of 15 atmospheres and with a

volametric throughpui (measured af 13
atmospheres) fifteen times as small as that
employed for atmospheric pressure. The
Lighest yields of all hydrocarbons includ-~
iny optimum yields of parafin was,
namely from sbout 150 to 160 gm, per
cubic metre of gas {calvululed with
respect fo a mixture consisting of
100 :2H.), is obtained at a pressure of
from 5 to 20 atmospheres and with a volu-
metrie throughput (measared wnder the
prevailing pressures) 5 1o 20 Himes gmaller
than that reguired when operaling ot
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wlmospheric pressure. After one year's
work & quantity of approximately 100
em. is still obtained with the snme con-
fact mass without regeneration.

The catalyst™ preferably rests on 2
permeable support, lfor exsmple, on
sieves, so that paraffin wax formed during
the reaction can trickle al the zeaction
temperatare in molten condition from the
catalyst, The hydroearhons of Jow beil-
ing puint forwed beside the purafin wax
are obtained from the resultmp gases by
condensation or adsorption. The parafiin
wax adsorbed by the catalyst may, if
desired, also be obtained by exibraciion
with a solvent for parvaffin wax, for
cxainple, by exiraction with bepzine,

If, with a view to simplifying the
apparatuys it is desired to work wnder the
samae pressure in the conlact chamber as
in the rooling chamber, such yields are
vbiained it temperatures of from 175 to
205° ©. and under corresponding pres-
sures of 8 to 17 atmospheres with a volu-
metric throughput of the gases lhal is
numerically from sight to seventeen times
as snell as for the optimum throughput
at atmospheric pressure.

Up o 60% of the tofal reaction pro-
ducts beil ab over 800° C. and consist of
o perfectly white odourless paraffin that
is solid al room fomperature and fthat at
awbout 100° C. mells to give a verlectly
clear liguid, The remaining 40% of the
reaction produeis comsist of oil, benzine
and gasol. The paraffin wax thus ob-
tained may he employed as such or may
form the basis from which to producc
fotty acids. It may alsg be used for pro-
ducing olefines and snii-lmook benzine by
erackmg, =8 the large yield provided by

the process compensates for the losses dur-
ing cracking.

Ilaving now particularly deseribad and
ascerlained the nature of our seid inven-
tion and in what manner the same is 1o
be performed, we declare that what we
elaim is;— .

1, A process for producing parafino,
solid at room temporature, thai is to say,
paraffin wax, from geses conlaining cur-
bon monexide and hydrogen, using
catalysls of cobuli or & mixed catalyst
containing cobalf, at temperatures lying
below 260° (). and under pressures of at
least 8 atmespheres, in which the velu-
metric throughput (measured wnder the
prevailing pressure) of the gases is
determined by ascertaining the opfimum
volumetrie throughput, 1.e. the volu-
raetrio throughput giving the maximum
yield of wll hydroearbons containing at
taagt 2 carbon atoms per moleculgé a6
atmoespheric pressure and deereasing this
volmmetric throughput approximately
proportionately to the increase in the
working pressure, that is fo say, when the
pressure is raised the guantity of gas by
welght passed through the contact cham-
ber per hour iz the same as that which
gives the optimmm yield at stmospheric
presaure. '

2. A process aceording fo elaim 1 which
is carried out under a pressure of from
2—b0 atmospheres. .

8. A process gecording to claim I,
whicl. i3 enrried owt under o pressurs of
from § to 20 atmospheres,

Dated this 27th day of July, 1938.

W. P. THOMP30N & CO..
12, Church Street, Liverpool, 1,
Chortered Patent Apents,

Tonmington Spa: Printod for His Majesty’s Stationery Office, by the Courfer Press.—1940.
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