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A Process for the Manufacture of 'Alcahols

I, Jow Curstescu, of the Polytechnic
School,  Timisoara, umanis, a
Boumarnian  Subjoct, do heveby de-
clare the nature of this invention and
in what manner the same is to be per-
formed, to be partienlarly deseribed and
ascertained im ‘and by the following
statemont :—

Thizs invention relates to a prosess
10 for the manufacture of aleohols from

gas mixtures.

The known processes for manufactur-

1 aloohols [rom gas mixtures hove the

disadvantage of requiring the mnse of

15 high pressures and relatively high
terperatures.

The object of this invendion is- to
avoid these disadvantages which render
difficult to the carrying out of the opera~

20 tions and imercase the cost of the pro-
ducts obtained, by providing a process
which renders pussible the tramsforma-
tion of the gases into aloohols at normal
Pressure and =t temperatures up to abont

25 100°C, .

According 1o the process of this inven-
tion for the manufecture of alcohols by
mixing gases consisting of or containing
hydrogen, methane or other hydrocarbens

80 with gases comsisting of or containing
OXygern, air, or an oxide of carbon, one

oth the geses containing a carben
compound, the mixtures of pases are
introduced into boiling water at normal

86 atmosgpheric pressure, in the presence of
catalysis comprising metellic oxides
{olker than caleimm oxideﬁeand]or metal
powders, or charceal or coke washed with
alkali and the gases and steam produced

40 are passed hefore condeusation through
vessely charged with catalysts comprie-
ing metallic oxides (ofher than ealeium
oxide) and/or metal powders, or char-
coal or eoke washed with alleali,

45 'The liguid obtained by the condensa-
tion of the vapours is then fractionally
distilled in order to separate the water,

the alcohols and the leetones.

The free gases are conducted through

50 washing vessels in order to cause them
to _deposit the aldehydes. .

The resctions taking place in the water
dnring the beiling are favoured hy the
physieal benomenon  of the gases

55 becoming loaded with fine drops of

[Prics 1]-]

or

ligaid, electrified by the friction coused

by the molecular stirring in the imme-
diete neighbouthood of the metallic
powders, metallic oxides, or chercozl or
coke washed with alkali, which act as 60
catalysta.

The acocompanying disgrammatic draw-
ing illnstrates en  elevation partly in
seclion of an apparatus which may be ‘
e:rj:In.plfye& for carrying the invention into 65
effect:

The gas mixture is introduced through
I, the pressure heing coutrolled by the
mznometer M. The How is conirolled by
the eoclk R and is verified by tha 70
meter

The apparatus in which the reactions
take place consists of two tanks B and
C separated by a perforated metal plate
F, t%e tank ( being provided with a 75
thermometer T. The metnllic powders,
maetallic oxides. or charcoa] vr coke
washed with allali are placed in tank
B into which the water is intraduced
throngli-A &% the same rate as it is re- 80
moved by evaporation, A$ the beginuing
of the p]:_ocgss;,% of the volume of the
twnk B should be filled with distilled
water. Tha . additional catulysts are
Placed in fank .. 83

The apparatus is heated through the
hofteom plate I,  The vapours gformed
are eooled by the cooler K and condensed
in the vessel D,

The free gases are condusted through 30
the water-washer 8 in order to deposit
the aldehydes therein and are fhen col-
lected in a vessel (mot shown) in which
their composition may he determined.

The liguid ohtained in ithe vessel D 85
is fractionally distilled to obiain the
alcohols.

The following examples illusirate how
the process of the invention may be
carried info effect:

1, A mixturc of 3 volumes of methans
and one volume of zir iz introduced into
hoiling waler contained in tank B, under
ordinary pressure, wheraby a tixture of
aldehydes..and alcohols is formed. Al 105
minian powder, is employed in fank B

100

“and granulatéd ‘ohpper oxide is employed

n tank (.. “Instead of the gramulated
copper oxide, a metallic powder, prefer-
ably alwminium," alone or mixed with 110



sl

]

10

other metalliv powders, as well as with
small pieres of metal alloys, free from
arsenie, lead and sulphur tay be
employed.

When the eatalgrst in tanls B consists
of finely powdered lead dioxide, copper
oxide gv granulated buuxite is used in
tank C and methyl alcchol is obtained.

The reactions which take place may be
explzined by the transformation of
methane infv earhon monoxide and
hydrogen, _iu the presence of water
vapour with subscguent formation of
methyl aleohol aceording to the following

15 equations:

20

25
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35
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60
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OH, + H,0=C0+3H,
_ C0+8H,=CH,0H+H,

If chareosl powder or & cobalt oxide aor
other metallic oxide is used as ratalytie
material in tank B, a mixture of alcohols
is obtained in whick mixture .ethyl
alcohol predominates.

2. A ges mixture of
hydrogen
an excess of hydrogen is treated employ-
ing in tank B as eatalyst, charcaal
powder or a mectallic- oxide preferably

consisting

cohalt oxide, zine oxide, ehromium. oxide,’

alumininm oxide or mixtures thereof and
in tenk G charcoel powder washed with
sodium hydroxide or other allcali, Ethyl
alcohol and acetaldehyde are obtzined hi
8 series of reaetions in necordance wib
the following equations:
o+ 20, =200 + 21,0
2C0+3H,=0,H0+H.0
¢ H,0+H,=C,H,0H

Instead af the chareoal, coke washed
with sodinm hydroxide and other alkali
mag be em%loye&. Similarly metallic
oxides may be employed instead of the
coke, bub in this case lower yields are
obtained. :

3. A mixture of gas comsisting of one
volume of carbon dinxide, vne volume of
methane and two volumes of hydrogen
is introduced into ths zppumratus and
treated using the seme catulysis as in
example 2. Kibyl aleohal auvd acct-
aldehyde are oblained. - '

4, A mixture of gases consl
gxygen, hydrogen, cerbon menaxide and
carbon dioxide with or without hydzo-
carbons in - which the wolume of the
hydrogen is equal to the sum of the
volunes of carbon dioxide and carbhon
monoxide is passed infe The water of
the apparatus, in the presemce of the

catlysis empilo ed in examples 2 and 3
and etliy] aleoho!l and acetaldehyds ara
obtained. - :

The presence of sulphur and nitrogen,
dnes not disturb tha reactioms. It is,
however, preferable to eliminate the
sulphur.

and earhon dioxide containing

* rharged

tine oF:. -

.. The process of this invention thua

“iéhables aleohuls to be obtajned i an
econcmical manner, by treating methane,

- suction gas, illuminating gas, as well as

any mas produced by combustion,

- Having now parficularly deseribed and
ascertainad the nature of my snid inven-
tion and in what manner the sume is to he
performed, I declare that what 1 claim
18—

1. A provess for the manufacinee of
alcohols by mixing gases consisting of
or containiug hydrogen, methane or other
hydrocarbons with gases consisting of
o contaiming ozygen, air, or an oxide
of carbon, ope ur both the gases com-
taining a carbon compound, wherein the
mixtures of gases are Infrodmced into
boiling water at normal atmospheric
pressure, in the presence vf catalysis
comprising metallie oxides (other than
calelum oxide) and,'or metal powders, or
charcosl or coke washed with alksll and
the gases und steam produced are passed
before condensation through vessels
with catalysts  comprising
. metdllic ogsides (other than caleium

oide) and/oz metal powders, or char-

enal’or coke washed with alkali.

"8 A process as claimed in claim 1,

wherein the mixtures of gases comprise

methane and air, and the catalysts com-
prisé one or more melallic oxides (other
than caleium oxide’.

3. A process as claimed in clajm 1 or
9 wherein the catalysis eomprise nlu-
wminimm powder or alumininm oxide and
the eataﬂrsis through which the gases
And the steam pass before condensation,
gomprise tme or more granulated metallic
oxides (other than calcium oxide).

4, A process as claimed in eclaim 1,
wherein the mixtures of guases comprise
cirbon dioxide and hydrogen, the cate-
lysts comprise aluminium powder, and
the culalysts in the vessels through
which the gases and steam fow Dbefore
eondensation, comprise pieces of char-

70
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100
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coal, washed with an alkaline solution,

preferably sodium hydroxide.
".5, A process as claimed in claim 4,
- swhorein the catalysts placed in the water
‘Comprise: pnlverised charcopl or one or
‘aore metallic oxides (oiher then ealeinm
oxide). _
_:6. A process as claimed In plaim 1,
whepein~ the gas mixtures comprise
methane and carhon dioxide, and the
catalysts employed are these claimed in
elaim 4 or 5.

7. A process as claimed in clabm 1,

wherein the gas wixtures comprise
oxXyEe, carbon  monoxide, carbon
dioxide, bydrogen and ‘hydrocurbons,

and the catalvsts omployed are those

120
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130
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claimed in claim 4 or 5, Dated this 16th day of March, 1934.
8. A process for the manufacture of
aleohols substantially sg described with H. DOUGLAS BELEINGTON,

reference to the cxamples given.

5 8. Aleohols when manufactured by the bonsulting Chemist &

C - . Chartered Patent Agent
process olaimed in any of the preceding 55
claimg or Dby an ohviens chemieal 20 to 23, Holborn, London, E.C.1,
equivalent thereof, Agent for the Applicant.

TIeamington Spa: Printed for His Majesty's Stalionery Offica, by the Courier Press,.—1835.
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