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Gonventien Date {Franmce): Feb,. 253, 1925,

Oomplete Aecepted: April 28, 1327,

PATENT SPECIFICATION.

COMPLETY BPFECTFICATION.

"Method for Simultaneously Synthesizing Methanol and Liquid
-Hydrocarboens.

I, GrorcRs Pavarz, 60, e Spondini,
Parin, France, z citizen of the French
. Bopuhlie, do hereby declare -lhe nature
of this invemtion and in what -manmer the
same i %0 be perfermcd, te :be parbien-

- larly dosoribed and ascertuined in .aed -

by the Jfollowing statement i

The gas mixtures which. ave -subjected
{0 & catalytic treatment for the syuthetic
menufocture of methanel and the homolo-
gons aleohols vonisist essemtially of oxides
of corbon amd liydvogen. I4 has already

. been obscrved that sald mixtures may
alen . confain  saturated - hydrovarhons
{such &y methane) which may whdlly or
pertially. replace hydrogen in the gas

- mixture., In my prior Bpecifieation No.
247,178, 1 have indicsied that, i » rela-
tively. Jarpe a2mount of .ethylene or its
homologups (about 10 to 409 of the total
volume of ges miwture) in added to the
mizfnre, this ethylene will condense into
5 mixture of liquid hydrocarbons whioch
are purtislly saturated, witheut offering
prejudica to the production of metbanol
from the other components ol the initial
DELUTE.

It has been ulready propesed to manu-
facture axygensted orgeaic compownds
by u process which consists in subjeeting
to the action of a methanol forming

- potalyzer, a gaa mixfure formed of mix-
tures of industrial gases such &3 water
gas, coul gas, .coke oven gas or low tem-

- merature . cazbonisedion  gas. In this

wwe process, said. indestriel gases must
 purified .in  order o vemove
imsaturated . oF _

- while msthane hydeecerbons remain in
the mixture, they being congidered not
injnrious.

In oy . Specification No. 247,198, 1
hove already mentioned the utiligation of

_ -.ethylene which is contained in conl dis-

" [Price ls)

aromatie  hydroearbons,

tillation gas at the rtate of 2 te 3%,
. amount whisk is then inersased to 10 to
- 40% Thefore subjecting the gas mixtmre
to the catolysis. .

Yhe pracess forming the subjeet of the
present invention consists in subjecting
w the action of a methenol-fornving
catalyzer, a mixture of water-ges with a
gas -from the distillation of coal, in sab-
stantially oqual -parts--by wolume, both
guses heving their nognel industrial
composition whereby the mixiure con-
teing cthylenc,

The gas mixinres comsist exclugively of
the pases from the distiliaion of coal of
the current varieties and water gas. Bokh
the Mlwminsbing gas. or colie oven gas and
- the waher gas have not been subjected to
any more important -purifying operations
than those in pormal uge For illuringt-
ing gas and, hence, the coul distillation
gas containg ethylenic compounds.

These two goases sre mixed in about
equel proporfions, but these may vary
according to the compositien of the gases.
The synthesis takes plave at the maxi-
muwm pressure, snd is continued, by me-
cessive circulations, upon ‘the cotalyzer
end embseguent condensations, umbil the
produetion: of the lguid has fallen to a
rate which is considered inguffieient. The
follewing example will ilustrate the
mimmer. in whieh the operation may be
performed :

ExaMrLe

By mixing equal parts of Pais oity
gas by commonly nsed, and of industrial
water gaa, there is obtained a gas miz-
fure having the following <composition :
CQ, 3 per cemb.; Op (.6 per cemt.;
O, L4 por cent.; CO, 26 per cent.;
Fl,, 84-per cent.; CH, 8.9 per contb.;
My, 6 per cent.
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ethylene has been cundensed into liquid -

This gas mixiure is treated as follows:
The said mixzture i eironlated for eight
hours in a closed civewit, und at a pres-
sure of 150—250 atm., upon 2 catalyzer
comsisting of a mixture of zine oxide mnd
chrominm oxide obteined by reducing
agglomerated hasic chromate of zine, snd
whick is maintained 2t 300 degrees C.;

the part of the gas entering into the °

reaction f& periodically replaced by a like
apount from the initial gas mixture; in
these circumstances, I ocollcet w homo-
geneaus liguid by condensation with cool-
ing, while maintuining -the pressare. The
said liguid, when diluted with water, will
separate into two layers. The wupper
Iayer, consisting of hydrocarbons, repre

sents. some 2.5 per cent. of the tokal

volume; the lower luyer ocomsists of
methanol in the practieally pure state,
diluted with waber. .

On the other hand, the final composi-
tion of the cireulated gus is as follows:
COp, 1.2 per cent.; 0, 0 por cems.;
CeHy, 2.2 per cent.; CO, 27.2 per cent.;
Hy. 16.7 per ccub.; UH,, 27.3 per cent.;
MN,, 25.4 por cent.

From the above composition, it will be -

secn  that the perceniage of nitrogen,
which latter moy be conzidersd ss inert,
is more thun four times lsrger than

" Inttially. On the cqutrary, the percentage -

of ethylene is ouly 609 larger than
itialy. This zelatively small propor-
tion of ethylene in the final mixture
that an importent portion of

hydrocarbons, simultaneouslty with the
hydrogenation of ecarbon oxides imbo
methanol. Moreover, by comparing the
initial and finel percentage of methane
i will be seen that more thaw 25 per
cent. of tha methane enters into the reac-
tion but it has been ascertained that the
mothanc is converted inte methancl and

production, -

It has been further observed +thut
towards the end of the operation, amd
during the last hour of operation, the
production  of methanol "Iz searcely
radnced, whilst the partial pressure of
hydvogen in the gas mixture subjected to
cutulysis is hardly over 84 atm. So that
when operating at a total pressure of
B00—1000 s=tm. the operation can he con-
tinued with a satisfactory output until
the percentage of hydrogen in the mix-

" ture I8 reduced to 4 or 5 per oent.

The residual gas may bo- allowed to
expand, with production of cold, by any

" kmown  process, so as to Hquefy the

methane containéd in the residual gas,

whilst the other compouents of this, gas -

remain in the geseous state.

The methane may ~be~ separately
collected end partially bummed with prac.
tdcally pure oxygen as steted in my Speci-
fication No. 247,178 entitled: **Metlod
for the ugilisation of methane”, which
produces a- mizture containing substan-
tially 4 volomes of hydrogen for 2
volumes of carbon monoxide, fhis mix-
ture being udded to the original gas rix-
ture I order fo be again subjected to the
catalytic action.

As to the part of the residual gas mix-
ture which hag not been liguefied, and
which consists  almost exclusively of
bmirogen, nitrogen and carhon monoxzide,
the hydrogen can be separated therefrom
by means lmown per se, and this
hydrogen may also be added to the gas
mizture comeerned. in the reaction. I
am thus epabled, alter the' eontinpons
operation hos lasted for a sfated time to
sruch reduce the use of water gas in the
prepuration of the initial gas mixbure.

As to the lquid product obtained hy

- econdeneridon  the pressure  heing  sfill

mamtained, it consists of slighily
hydrated wmethanol baving bydrocarbens
in solntien ; it may be employed withont
furiher trestment for heating pmrposcs
or for ecarburation; in other cages the
hydrocarbons ean bo separsted therafrom
by decantation, wsiter adding water, and
the nyueous solnbion of methanol when
distilled, will fomish pure wmethyl
aleahol.” . '

The above described process affords the
following advantage: The coal distills-
tior gas and the watcr gas used as
starting material necd not be purified o
a Jarger extent thun usually, wherehy the
cost of the methanol obtained is materi-
ally reduced. Besides, the non saturated
hydrocarbons contuined in said pases will
be condensed inte liquid hydrocarbons of
great commercial value. Although the
perceninge of non saturated hydroearbons
in the initial misture is relotively low,
the amount of hydrocarbons cbtained is
sufiicient to render the process very
ecunomical.

A process of manvfacturing methanol
or gather oxygen conteining organic com-
pounds bas been wirendy claimed, -which
regides in the catalytie treatment of illu-
minating gas used alone, freed from sul-
phur  compounds and benzene hydro-
carbons znd having about the composi-
tivn —5G per eent, hydrogen, 30 per
cenf. methane, 12 per ceat, curbon mon-
oxide, 4 per ecnt. cthylene and £ per cent,
nitregen ; said illuminating ges i passed
over a contact mase at 400 degrees Centi-
goide and 800 atmospheres pressre. I
do not ¢laim this process as my invention.

Having now partioulazly described and
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ascerbained the nsbure of my said inven.
tion and in what Tanner the same is
to be performed, I declure that what I
claim is:—

1. Method for simultaneously synthe-
sizing methanol and liquid hydroearbons
which ocmsisis in subjoeting to the action
of @ methanol forming catalyzer, a miz-
ture of water-gas with a gas lrom the
digiilistion of coul, in substantially equal
vurts, by volume, both gases having their
normal industrial composition, whersby
the mizture sontaing ethylens.

2. Method according to Claim 1 which
further consiste in effesting an incom-

plete combustion of the methane con-
tained in the residual gas, the mixbure
of hydrogen and cathon oxides confained
in the rogidual gas and produved by suid
combustion of the mebhane being par-
tially substituted for the initial souree of
hydrogen and carbon oxides in the gas
mixture under irestment.

3. Method for simultencously synthe-
gizing methanol and liguid hydrocarbons
substantially as desaribad.

Dated this 28th day of Jarmary, 1926.

MARKS & CLERK.

Hereford : Trinted for His Majesty’s Stationery Offiee, by The Hereford Times Litd.
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