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PATENT SPECIFICATION

Application Date : July 13, 1627, Ne, _18;596/2?.
Complete Left; April 13, 1928,
Gomplete Accopted : Sept. 20, 1928,

PROVISIONAL SPECIFICATION.

Improveménts in the Manufacture and Production of Benzene
" and its Homologues irom Mixtures of Ozides of Carbon and

gﬁ drogen.

1, James Yare JoExSON, a Dritish sub-
jeot, of 47, Tincom’s Inn Fielda, il the
County ol Lordon, Gentleman, do hereby

- declare the matsiré of this- invention (which

¥ias heen communiesbed to me from abroaf
by T, &, Fuwbenindushric Aktiengesall-
gohatt, of Franlfort-on-Main, Germony; e
juint stock company, organized under the
lawvs of Germany) ta be as follows i

! My foreigh correspondents have foumd
that miztures of ozides of scarbon with
hydropen such as walér gas opd the liks
iay be comvetted, with o good yield, into
herzene and ite homdlogues it the said
gasoous miytutes be first convetied, by the
aid of catalysts, into gaseous heavy hydro-
carhons  and guseous  homologues  of
methane, such as ethabe ahd the like, and

. the remnlting gmaseous hydrotarbuns  be

gonvertedl in any known manner with or
without the application of presmire and in
-thie presence of “wbience of catalysts, into
‘benzene’ and its homoloyaes.

Tron prefesably mixed with mnohle
metals and difficulty  redueible oxides, s
ta he nsed as & contact mass for the first
gtage of the proceds, and {He resulting

seous mixtures coubsining  gassous

ydrocathons, iay be further lreatcd -as
such, preferably after being fresd from
any esrbon dioxide present, or the gaseons
hydrocarbons may be recovered by any
known or guitoble fnethod, such as with

. .. the aid of active dhwrcoml or by sfrong
85

cooling; and subjected alone to the fuxther
treatment, -

The following example will further

illnstrate the nabure of the seid invention
which howsver i3 not limited - thereto.
e EZAMFLE.

Waber gay, under o pregsure of abomb
B0 atmospheres, is pdssed at 870° Cemti-
frade over an iron-gilver contiet miass wb
a speed of 40 Htres per hour ealéwlated on,
atmospherie preswure over each litre of the
cpnbict mass, & gas is formed which con-
tain 61 per oent.-of GOy, 13 per cend. of
C Hoo; 1.8 per centh: ol CO, 2 per semb, of
#,, 10 per vent. of GoHy, 4 per eonb. of
OH, and 9.4 per cenb: of Ny *This gas ia
cobled, its senecible heat being used for
prchepting the initial gaser and is then
pasked guickly, st 30 abmospherss jres-
sure, through a wushing tower, fed with
water of about 30° Centrigrade, which dis.
polves out abowt three-fomrths of the car-
bon dioxide fresenf, ‘The gug in then
expatided, & the remaining carbon
dioxidé is rounoved with ammonia water.
The residual gas ocontding Cplle, 32 per
tent, ; CO, 4 per ceng, [ H,, &6 por cent.
C,H,, 25 per cemt.; UH; 10 per cent. ;
N 94 per cevt. Tt iz paseed slowly ab
ahout 800° Centigrade, thromgh w copper
tube filled with copper tutmings free from
iron snd iz thershy converted almost
quantitatively, and without deposition of
enrbon, inte a Hywid containing about BO
per ¢entb. of benzens: :

Pated this 13th day of July, 1927,
JOHNBONS & WILLOOX,
47, Linocln’s Inn Fislds, Londan, W.CG. &,
Agents.,

GOMPLETE SPECIFICATION.

Improvements in the Maunfaciure and Production of Ben_zene'
and its Homologues from Miztures of Oxides of Carbon and

Hyiirogen,

1, James VATE JomEwsuw, & British sub-
jeet, of 47, Lineoln’s Iom Fields, in the
County of Tonden, Gentleman, do hereby
declare the natmre of this invention (which
has heen communiested to me from abroad
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by I G, Farbenindustrie Aldiengessli-
schafs, of Frankfort-on-Muin, Cemmasny, o
joint stock compauny, orgamized under the
laws of Germany) and in whaf menner the
pame iz tu be performed, to be particn-
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1arly deseribed and ascerfuined in and by
the following statement i —

Liy foreign correspondenis have found
that mixteres of oxides if carhban with
hydrogen such as waber gus and the Like
may be converted, with. a good yield, into
benzene and its homelogues if the said
guscons miziures be frst converted, by fhe
aid of catalysts, into gaseons heavy bydro-
carbons end gaseous homelogues of
methane, such ss ethane and the lilte, and
the resuliing gaseoms hydrocarbons be
converted in a second stage into benzene
and its homologues.

The first stage of the process s &
catalytic treatment in which ths initial
ases. are passed af temperaiures ahove
500° Cenfigrade and preferably betieen
about 950° and 870° Cenbigrade over
calalysts comprising irom. TParticulsaly
suitable catalysts are mixtures of iron
with noble metals, or difficulily reducible
oxides of mnctals, or both. The process at

this stage may be carried out ab afmo- -

spheric presswe, bub i is prefurable to
work at an elevabed pressure, for example,
10, 20 or 50 atmosphores. Though even
higher pressures may be cmployed, it is
generally not sdvanfageous to inerease the
prassute o above 100 atmospheres. The
ooses resulting from the said catalytic
freatment combain ample amounts of
miseons olefines and gaseous homologues
of methane, such as ethune. A method for
carrying out this stage of the process has
heen deseribed and claimed in Specifica-
tion No. 203,572 of even dnfc herewith.
The said geses are then suljeoted to the
second stuge-trestment which consists in
exposing them to the action ol termpera-
tures batween wbout 600° and B00° Centi-
grade. The pases arc subjected to {his
freatment preferably affer removing sny

carhon dioxide present therein, or the

gaseons olefines and gaseous homologues
of methane may be separated from the gae
mixture resulting from the first stage in
auy suitable maoner and snbjected alone
o the second stage frestment. The said
second stage treatment Is preferably
carried oul in the absemco of maberials
giving rise to a deposition of carbon, such
as iron. Most suitably it is carried oud
with the aid of catalysts, such for example
as copper, znd alsu the material of. the
apperabus may act es oatalyst. The
apparatus  may be constructed, for
example, from copper, or from copper or
jron lined or costed with fin, zmne, or
chroniom. The second stage of this pro-
cess may be carried out at atmospheric
pressire as well as ab higher pressures,
A method for the operation of this stage
of the provess iy described ead claimed in
-Bpecification No. 258,608.

pressure,

The following example ill Buother
illustrate how the said inveniion oy be
carried out in practice but the invention

-is not Hmited thezeto.

ExaymPLE.

Water gas, tnder o preesure of about 50
abmospheres, is passed a$ 370° Centigrade
over mu iron-silver catalyst, prepared by
melting & mizture of fie irom powder
with 10 per cemb. its weight Bitver
nitrate in a current of oxypen wnd redae-
ing the product in & current of hydrogen
at about 450° to 500° Centigrade ab w
speed of 40 litres caloulated on atmo-
spherie pressure per hour pod over each
lire of the contact mass. A gus is formed
which contains 61 per cenb. of COy 13
per venf, of (O Hyn, 1.6 per cenb. of Co,
9 per venb. of H,, 10 per cent, of C,H,,
4 per cent. of CH, and 8.4 per sont. of N
This gas is cooled ifs sensible heat heing
used Zor Tepesting the initial gases and
js then passed quickly, at 30 atmospheres
through & washing fower, fed
with water of about 30° Centigrade which
dissolves oub ahout threc-fourths of the
carbon diozide present. Tho ges is then
expanded, and the Temaining ecarbon
diogide is removed with ammonia water.
The residnal gas contains CuHyp, 32 pox
cent. ; OO, 4 per cent.; Hp, 5 per cent.;
C,H,, 25 per cent.; CH,, 10 per cent.; e,
94 per cent. I is passed slowly, at a raie
of ahout 60 Htres per hour for each litre
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apacity of the reaction veasel, at about 100

800° Centigrade through a copper tuhe
filled with copper turnings free from irom
and is thershy converted almost guantita-
tively, and without deposition of earhon,
into & lquid containing about 80 per ceat.
of benzene.
" Having now pariicululy deseribed and
ascertained the pature of my said nven-
tiom, and jn whal manner the same is
tu"he performed, I declare thut what T
elgim is—
1. A process for the manufacture and
production of benzene and its hamologues
which consists in passing in o first stage
a ‘mizture of an oxide of carbon and
hydrogen, preferably at elevated pressmre,
ab a temperature above 300° Centigrade
over @ catalyst comprising ivon and hoat-
ing'in & second slage the rtesulfing
gaseous olefines and gaseous homologues
of methane ander atmospheric or elevated
ressmre to temperatures, beiween ahaut
§00° and 800° Cenfigrade in the presence
or ahscnoe of a catulyst.

2. A modification of the process in
accordance with Claim 1 which consists in
employing in the first stuge & catalyst
comprising irem and a noble metal, or 2
difficoltly reducible oxide of a metul, or a
mixture thercof.
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3. A modificstion of the process in us described in the forspoing example,
sccordance with the preceding claiming 5, Benzene and Its homologues when 10
cleoses which consistz in carrying out the epared in accordance with the preceding
gecond mbage in the ahsence of maierials elaiming olauses.

piving rise to e decomposition of carbou, Dated thin 13th day of April, 1028,
particnlarly of iron. JOHNSON & WILLOOX,

4, The propess for the produetion of 47, Lingoln’s Inn Fields, London, W.C. 2,
benzene and fts homologues substantially Agonta,
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