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This invention r@mms to the menufacture
of aliphetic compounds, and particularly of

ing carbon monoxide and hydrogen.

It has been known since 1918-1914 1(Briﬁ;..f;
© ich petent specification of Badische Anilin &

Soda Fabrik No, 20488 of 1913) that, when
mixtures of carbon monoxide and hydrogen

~ in which the carbon monoxide is largely pre-
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- g0 the process was not'{ _
- In recemt years the problem was taken up
. and investigated by a Mr. Patart and de-

ponderant, are submitted to high tempera-

ture and high pressure, hydrocarbons to-
gether with a series of oxygenated aliphatic

products are @bﬁﬁlﬂ?d. This process however
1s not of much commercial value, as & large
number of products are produced together,
- each in relatively small amounts and the re-

covery and separation of these products is &

matter of extreme difficulty and even 1mpos-

sibility. This is apfpa;rem‘: g

the reason whg'
ollowe :

up or develope

- teils of his work were published. . This was

- 9p
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- in other quarters many conflicting details and

- followed by research in other c}u&rﬁ:ers, all
e

tending to the same aim, namely to try to
produce &8 main product methylic alcohol,

the main principle being that whereas in the

previous research and process of 1913-1914
an excess of carbon monoxide was used as
compared with hydrogen, the new researches
prescribed, quite apart from questions of
temperature and pressure, the use, as main
mmﬁﬁcation, of a substantial excess of hy-
drogen, the result being, 1t was stated, that
methylic alcohol was essentially formed.
In connection with these further researches

~ interpretations were given about the effect in
" employing the already previously proposed
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- gtated in certain cases that non-re&ucible'

catalysts such as metallic compounds, from a

‘point of view of their. reducible and non-

reducible qualities. Thus, for instance, 1t was

 metals should be employed, whilst in other
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cases emanating from the same source 1t was
indicated that these .non-reducible metals

~ were reducible metals. Further, it was stated
- in certain cases that no basic material must
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~ be used as being very bad, whilst in other
cases the same people suggest on the same

date ﬂ;hm these Toaéic mmeﬁaﬂs are Very gé@@d .

_ , sor the same purposs.
- methyl slcohol, from mixtures ef or contain-

Now, whereas the main basis of the theory
of the previous researches has been that the

production of methyl alcohol as exclusive or -

practically exclusive product is due to the use

for the preduction of methyl alcohol as ex-
clusive or main product, it is not necessary

‘to have an excess of hydrogen, and that, sub-

ject to the choice of catalyst and temperaturs
employed, 1t 1s possible to obtain methyl al-
cohol as exclusive or principal product even
with a reduced amount of hydrogen.

In order to perform this reaction im the -

sensg 1ndicated it is sufficient that the quan-
tity of hydrogen relatively to the quantity

should be in about the proportion ordinarily
present in water gas, or, if the hydrogen and

of excess hydrogen, L have now found that

G0

of carbon monoxide present in the mixture

-7¢
carbon monoxide are separately produced,

that one uses them in such proportions as

about one molecule of carbon monoxide to

‘about one molecule of hydrogen, and fur-

ther that one employs as catalysts substances
which are capable of initiating combination

w

of the hydrogen and carbon monoxide, proba-

bly to form formaldehyde, and owing to their

having at the same time a basic character, are

capable of forming methyl alcohol, probably
n monoxide from form-

by splitting off -car ,
aldehyde, or that one employs catalysts

whereof one or some are capable of initiating

the combination of the gases and another or
others owing to their basic character are ca-
pable of effecting the transformation into
methyl alcohol, the latter class of catalysts

‘being employed either together in mixture
~with the former class, or in succession there-
to, that is to say, the gases passing on in con- 90

tact with them after passing in contact with
the former class. In any case the catalysts
employed are such as do not promote the
formation of methane or more than traces of
methane. In other words, the catalysts em-
ployed are such as-are capable of effecting
the combination of carbon monoxide and hy-
drogen to form

pounds. | e L
- It is understood that the proportion of

oxygenated organic com-
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" mation of methane) .which unite in them-.
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- of catalysts havin

2

' hydrogen relatively to carbon monoxide may
‘be somewhat .

lower or higher than that above
mentioned, but about this. ' o

It is likewise understood that the h‘ydro; _

gen and carbon monoxide may be separately
produced or that one may employ water gas
or other industrial gases or other gaseous mix-
tures which contain the gases in the pre-
scribed proportions, or in which the ({)ropor-
tions of the gases have been adjuste

prescribed proportions. S

pressure.
(other than catalysts which favour the for-

selves the dual capacity of combining the
gases and of having at the same time & suffi-

ciently basic character so as to form directly

methyl alcohol ; or mixtures of catalysts may
be used of which one or some initiate the com-
bination of the gases, and the other or others,
being of sufficiently strongly basic nature,
promove _
products inte methyl alcohol. Or mixtures
the said dual capacity
with catalysts capable of effecting the trans-
formation into methyl alcohol may be em-
vloyed. ¢Or the gases may be passed succes-
sively in contact with a catalyst or catalysts
capable of initiating the combination of the
oases (and capable or not of effecting the
transformation into methyl alcohol) and a
catalyst or catalysts of basic nature capable
of effecting the transformation into methyl
alcohol. | L

Some examples of catalysts which may be
employed for the purpose of the invention
are zinc oxide, copper oxide,
mate, zinc chromate, zinc aluminates, potas-
sium zinecate or mixtures of two together or

several together; zinc oxide and potassium

acetate or potassium carbonate, zinc oxide

&0

with aluminium, copper or zinc or tin with
potassium carbonate or sodium carbonate or
their corresponding acetates; or even caustic
alkali combined with zinc oxide or copper
oxide. In all cases potassium or sodiuin ¢ar-
bonate may be present or their corresponding
acetates may be used in the presence of. po-
tassium or sodium carbonate or other basic

catalysts or other basic substances. These
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catalysts are only enumerated in order to 1l-

lustrate the nature of the catalysts to be em-

ployed, without being limitative, as any other
known or suitable catalysts having a similar

effect to what is above indicated can be used,

be it in the form of metals or their salts or
mixtures of metals and their salts, especially
salts of the type of chromates, vanadates, efc.,

- preferably when & catalyst of basic nature

and especially relatively strong basic nature
is present. ' o

The temperature, especially when"zinc or

zinc oixde or their derivatives alone or in mix-

or- ure, it is possible to pro
to the

“earbons and

the transformation of the initial

copper chro-

d L]

tuté with other c&taly'sts" are uged, should not -

exceed about 350°—450° C. and is preferably

kept between about 200° and 300° C.

The pressure emploged varies according to

the catalysts used and may be up to 200 at-
mospheres and more, but generally a pres-
sure of about 50 to 150 atmospheres is used.
- Based on the foregoing,

. . produce in a continuous
process and practically quantitatively methyl

o ot _’-:II_&].COhOL -
The reaction is performed under heat and

The reaction is preferably executed in a

. i - copper system, implying copper-lined appa-
The catalysts used m_aﬁ be known catalysts ratus, or in apparatus of other suitable metals,
aluminium, etc., or other materials,

“according to the temperatures used.

such as

method of proced-
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k.

" Tn executing the process for the production

of methyl alcohol the speed of passage of the
gases has also an influence, as, if the gases are
passed through at relatively low speed, hydro-
igher alcohols may be formed.
"~ What I claim and desire to secure by Let-
ters Patent 1s:—_ .

1. A process for the manufacture of methyl
alcohol, comprising subjecting ‘& gaseous

mixture containing hydrogen and - carbon
monoxide in about equi-molecular proportion

to the action of heat and pressure in the pres-

ence of a
oxide.

catalyst consisting solely of zinc
2. A process for the manufacture of methyl

alcohol, comprising heating a2 gaseous IRIZ-
ture containing hydrogen and carbon mon-

06

oxide in about equi-molecular proportion

under pressure at a temperature less than
about 450° C. in the presence of a catalyst
consisting solely of zinc oxide.

3. A process for the manufacture of methyl
‘alcohol, comprising heating & gaseous mix-
ture containing hydrogen and carbon mon-

oxide in about equi-molecular proportion
under pressure at a tempsrature between
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about 200° and 300° C. in the presence of

catalyst consisting solely of zinc oxide.

4. A process for the manufacture of methyl
alcohol, comprising heating a gaseous mix-
ture containing hydrogen and carbon mon-
oxide in about equi-molecular proportion
under a pressure not exceeding 200 atmos-

pheres in the presence of a catalyst consisting

solely of zine oxide,. - R
5, A process for the manufacture of methy!
alcohol, comprising heating a gaseous mix-

ture containing hydrogen and carbon mon-
oxide in about equi-molecular p ,
under a pressure between about, p0 and 150..
atmospheres in the presence of; catalyst con-"

sistini solely of zinc oxide. ~ - ...
6. A process for the manufacture 6f methyl
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On- 120
proportion”
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alcohol, comprising heating a gaseous mix- .

ture containing hydrogen and carbon mon-
oxide in about equi-molecular proportion at
a temperature less than about 450° C., and
under a pressure not exceeding 200 atmos-
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1,738,080

pheres, in the presence of a catalyst consist-
ing solely of zinc oxide. _ .
(. A process for the manufacture of methyl
alcohol, comprising heating a gaseous mix-
ture containing hydrogen and carbon mon-
oxide in about equi-molecular proportion at 2,

- temperature between about 200° te 300° C.,

10

L&

and under a pressure between about 50 and
150 atmospheres in the presence of a catalyst
consisting solely of zine oxide.

In testimony whereof, I have hereunto sﬂybm

scribed my name. -
HENRY DREYFUS.
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