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COMPLETE SPECIFICATION

Improvements in the Production of Liguid Hydrocarbons.

We, |, (3. FARBENINDUSTRIE AKTION-
GESELTACHAFT, of Frankfort-on-Main,
Gemuany, a corporstion organized accord-
ing to German Jaws, do hereby declare the
nature of this invention and in what
manner the same iz Lo be performed, to
be particularly deseribed and ascerteinod
in snd by the following statement

In the British Patent No. 20.488/1913
there is deseribed s provess for the pro-
duction of liguid or easily Jiguefiable
hydrocarbone or their derivatives by the
reaction of oxides of carbom with hydro-
gen, in the presence of catalysts under
high prossures.

We have now found that hydrocarbons
and more especielly ligwid hydrocarbons
may be produced without difficulty and
with a good yield, even al comparatively
low temperatures, and under a pressuze
not exveeding 00  atmospheres,
gaseous mixtures consisting substantially
of oxides of carbon and hydrogen when the
catalysts employed consist wholly or pax-
tially of mefallic sulphides. Aucurging
to this method of working there is the
ypecinl adventnge that the econtaet s
immune to toxic Influcnces, and i nob
rendered inactive by sulplur or other
impurities. Moreover, with the said
cafalysts it is possible to work ab elevated
temperatures and pressures which are com-

parabively low in comparison with those
cuployed according to the said Patent
No., 20,488/1918. Those parts of the

apperatus, eapccially any heated parts,
which come into contact with the gases,
should preferably be free from iron,

The following example will- further
ilustrate how the said invention may be
carried into prectical effect but the in-
vention is mot lmiied to the example.

ExamrLe,
Water gss is passed, moder a pressure

from .

of about 20 atmospheres, through o pres-
gure aspparatus, the comtact chumnber of
which “is ITned with aluminium, main-
teined ut uw temperature of 270° Centi-
grade, and charged with cobalt sulphide
compressed to Jumnps.  An oil similar to
petroleum is obtained, in association with
water, on cocling the effluent gases. The
pressurc may be reduced still further.
The residus gases may be refurned in a
ciroulatory system by moeans of & pemp,
the consumed portions being repleced by
fresh gas. :

Having mow partieularly described and
ascertained the nature of our said mven-
tion and in what mooner the same is to
he performed, we declure that what we
claim ig

1. A process for the preduction of Hgwid
hydroearbons, which consists in pagsing
paseous mixtures ocongisting substantially
of oxides of carbon and hydrogen at ele-
vated temperatures and pressures mnot
exeeeding 50 abmosphores, over econtach
magses consisting wholly or partially of
mutallio sulphides.

2. A method of earrying out the process
claimed in Claim 1, which oconsists in
keeping free from iron those parts and
especially the heated purts of the appa-

retus which come into conbuct with the
gosey. -
8. The process for the production of

liguid  hydrocarhoms  eubstantially ase
described in the foregoing example.

4. Ligquid hydrocurbons when prepared
in. aeccordance with thc preceding rlaim-
ing olanses. .

Dated this 4th day of April, 1927.
JOHNSONS & WILLCOX,

47, Lincoln’s Inn Fields, London, W.C. 2,
Agents.

Abinpdon : Printed for His Majesty’s Stationery Offico, by Burgess & Son.
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‘and  Production of

TUnsafurated Gasoous Hydzooarbﬂns and NMixtures of Oarben

Monozide and Hydrogen,

We, I. €. YARRENINDUSTRIE AEBTIER-
GESpLLecoart, of  Freoliost-un-Msin,
Gexmany, & corporation orgsnized scoond-
ing to Clerran laws, do hereby declare
Lhe nature of this nvendion smd in what
mannsr the same is to be performed, tc
he particulerly deseribed end ascertained
in and by the following statement:

The presemt inveniien relafes fo the
munufacbore wond production of valueble
unsaturated gaseous hydeocarbons and of
mictyres  of porbon  mevexide  and
hydrogen from saturated bydrocurbons oz
gas mixturas conbaining the same.

We have found thgt the last named
hydrocarbons or gas mixbtures contzining

the same may he converted into the said -

mare voluable unsatnrated gasecus hydro-
carbons and mixtures of carbon munoxide
and hydregen in a esimple and very
econoimical manner by suhjecting them in
the first place o a treatment suilzble for
producing  gassous ungaturated hypdro-
carbons such sy acobylene and ethylenc.
This conversion muy be effected in warious
ways. It may for instance take place by
electric heabing, as for example by means
of an eleolrie aic.  Sueh methods have
repestedly been suggested and any such
Inown and evitable methods may be
employed sceording to the present mven-
tion.  The seid conversion may also he
effected by a process comprising a kind
of incomplebe combustion, such as has
been suggested for mstance in the Bpeci-
feations Nos, 204,845 and 265,284, The
gasecus mmesburated hydrocarbons formed
by this treatment are then separated from
the gag mixbure, either as such or affer
the said unsatursted -hydroearbons have

. heen subjected to further regebiong, as for

exsmple after haviog been converted into
acelaldehyds or benzene. The rasidual
gas s then converbed info a mixtere of
carbon monoxide an@ hydrogen by freat-
ing it in fhe manmer alremdy Imown with
skeom, or withk oxygen or goses containing
oxygen, or with both these agents at =
high tempersture in
presence of catalysis,
[Price 1f-]

Tha resulfing inix-

the abscnee or-

e of egrbom menoxide end hydrogen
may bhe sither digncHly employed as for
sxumyple for the catalytie mamifacture of
mathangl, or it moy be deeomposed with
steam o produce a misture of esrbon
dioxide and hydregen, from which puore

hydrogen ean reedily be obbained which

TRAy Te employed for exampls for the
synthesis of amrnania.

Ag the conversion of satursted hydro-
earbons or gases. conf2ining the sama indo

upsatiuzatied bydrecozbens esnnod be e

rded omt iz & quuudifsiive mazner at ol
of at any rate only with great diffieulty
the process aceording to oux . present
invenbion possesses the adwantage that the
hydracarhone ean be complefely comverted
nto much moré walugble gases or ges
mixtures and tbus be utilised for the
yroduetion of a great variety of mcom-
pounds.,

Tha fo}lowmg Jexamples will further
filustrate how our said invention may be
corried cut in pretice, bul the invention
is not limited o fhese examples,

Exawrir 1

A pas mixbure consisting of 20 per cent.
of mefbane and 80 per cenb. of Eydrogen
iz passed through an electric are.  The
resulting gas comtaing 3 per cenb. of
aeeﬁylene which s ahsorbed by mesus of
active chareosl. The residual gas is pre-
heated in any suitable manner ond then
subjected to partial combustion by means
of oxygen, whereby its temperature is
raiged to about 1100¢ Centigrede; 1t in
then pessed together with steamn over g
cabalyst consisting of niekel and aluming.
The resulling gas contains 7.6 per cent. of
carbon dioxide. 7.2 per cerd. of earbon
monexide, 84.8 per ecent. of hydrogen and
(.4 per cent. of methane,

Hxaverr 2.

1100 ubie motros of uatural gas heated
to about 500° Centigiade are subjected to
an  seetylene-forming . {frestinent consist-
ing in an incomuplete combusilon with
about 400 cubiec metres ¢f oxypen. The

regulbing gas mixbove, composed of abogg% .

30 ﬂllblb metres of earbon  dioxide
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_matreg of hydrogen,

oubic mefres of acebylens, 400 "ouble

metres of carbon monoxide, 700 cuble
i 500 cubic melres of
methane and 20 cubie metres of nitrogen,
iz passed at 700°
whershy benzene is
Jormad which is sepawated from the gos
mixture by weans of gotive - charecal at
room temperature. 'The residual gas mix-
bure is then psssed {hrough hot water and
shus sefurated with "wauber yapows, then
preheated to aboub 600° Contigrade snd
subjected to partial combuslion with
about 970 eubic metres of oxygen. ‘Tha
corabustion gases are pessed, after en
addition of steam, over » calalyst con-
sisting of nickel and magnesia.. The
resulting gas contains besides carbon
dioxide mitrogen and sraall quantities of
rnethune (about 0.4 per cenb.) shiefly car-
bon monoxide and hydrogen in the pro-
pozbion of about 1 to 2; afber removing
iha carbon dioxide and traces of
sulphuretted hydrogen present, it may
divecily be employed for ‘the synthesis of
methanol. )

Heving now particularly descibed and
aseerkained the nafure of our sgid inven-
fion end in what menher
be performed, we declore that what we
claim jgi=—-

Centigrade over silica
- eonbed ~with graphite,

the same is o -

1. A prosess for the manufgeture and
produetion of unsaturabed gaseous hydro-
sernons snd mizfuxes of curbon ropnoxide
and hydrogen. which consists in subject-
ing saburabed hydrocarbony or gas mix-
tures conbaining the same in e frst
place n & treatment giving rise the
formadion of umsaturated . Lydrocarhons,
geporating the latier from the gos mix-
iure spd converfing the residual gas into
s miztue sohetantisly composed of car-
hon monoxide snd hydrogen by treatment
with steam or oxygen. or both, in the
ubsence or presence ol catalysts.

2. The process for the marufacture and
production of umsaturated goseous hydro-
carbons and mixtures of .carbon monpxide
and hydrogen substantially as desaribed
in each of the foreguing examples.

$. Unsaturated gasceous hydrasarbons
and mixtures of carhon monoxide and
bydrogen when prepared in aocordance

with the preceding elaiming clauges.
Dnted this 12th day of A, 1021,

O JONSONS & WILLGOXK,
" 47, Limnoin’s Tom ‘Fields, T.ondow,
: wW.C. 2.

Agents.

b

" Abingdon + Printed fos His Majesty’s Stationesy Offecs b He &

Son.
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