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JOMPLETE SPECIFICATION (AMENDED).

Improvements in or relating to the Production of Methanol and
other Oxygenated Organic Compounds.

- We, Szmourric Ampowza & Nirwares,
Lmurrsp, o British Company, of Billing-
ham, Stockton-on-Tees, in the County of
Durham, and Haroln GREVIZLE SMITH, a
British Subject, of Synthetic Ammonia &
Nilrates, Lamited, of Billinghwam,
Stockton-op-Tees, do hereby declare the
natore of this invention and in what
wanner the same is fo be performed, to be
particedarly described and wascertained in
and by the follawing statement :—

This invention relates to the production
of oxygenated organic comypounds by the
eatalytie reduction of o;;ifes of carbom,
particularly to the produetion of melhanol
from mixtureés of hydrogen and carbon
monoxide nnder high pressure and in the
presence of u catalytic agent. Wa have
discovared that a conlact mass preparad
as having the somposition 4 Zn0.Cr0, is
a particuisrly active catalyst for fhis re-
aciion, and enahles ame fo obtain high
vields of methanol at relatively low tem-
poratures, e.g. 300—400° €. and vur in-
vention consists in the use of thia nata-
lysi as hereinafter described nad claimed,

Compositions containing =inc  and
chrominm have pl‘eﬁouslyl-%een proposed,
but we find thst the particnlar conlact
mass of our invention gives results which
ara unusually satisfactory.

Tu referring to a catalyst having the
composition 4Zn0.0r0,, we wish it to be
understond os inclading = basie sine
chromate of the said cowposition with
varying amounts of water; we do nof wish
to conveythe ideu that the patalysts remain
as such under synthesizs conditions, as in
fact they do mot. But our invention is
hased upon the fact lhat a substance pre-
pared ns having the composilion men-
fioned bapomes a good eatalyst under the
svnthesiy conditions,

L& N

Our invention may he carried out in the
following manner i—Finely divided szinc
oxide (¥n0) or zine hydroxide (Zn(OHif)
ia suspended in water and ireated ab toe
ordinary temperature with a slight exeess
uf an aguesns solutien of chromic acid
(CIOa). S

By a sltight excess of chramie acid s
meant glightly over ome molecular pro-
pertion of the scid to four melecular E-‘I,‘r?«
portions of zine oxide or hydroxide. e
prefer to use u thin suspension e.g. 1
mplecle of zing as hydroxide per 10
Titres of water and the chromic aecid is
added as a concentrated solution, the mix-
ture being well stirrad. The yellow pre-
cipitate of basic zinc chromafe is separ-
ated aud dried, T% is then introduesd, in
any eonvenient form, e.g. pellets, into the
catalytic appavaius and treated wilh &
goseous mixture of fwo parts ol hydrogen
and one part of carbun monexide af atmo-
spheric pressure and at 5 temperature of
3600 ¢, After a shorl iime, duTing which
partial reduction or other chamge of the
contast moss is cffected, the pressure of
the pas mixture s raised to 200 almo-
gpheras, when {the production of methanol
beging and thereafter comtinues in satis
factory manner. The fwrlher life and
officiency of the catalyst are dependent
upon the purity of the resclion gases.
Sulphur hus Iittle poisonous effect, and
as muoh as 10 to. 15 per cent (of the {otal
waight of the coulach mass) may he fixed
in the eatalyst withou! Iy wndergoing
marked diminution of activily. Volatile
componnds of iron; cobalt and nickel
ghould be exelnded in Lmown manner,
The gas rate should be between 20 and 40
cubic metres per hour ({(gas mixture
mensured at N.TLPY per ldlogram of con-
tact mass. The reduction of the basic
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zine chromste may also be carried out out-
side the apparatms. Tn any case care

shonld he taken that the temperatire of -

the contact mess does uot rise foo high
-B during reduction.

" If alkali salts are intimately mixed with
the ahove desoribed catalyst 1t bevomes
espacially suitable for the production of

.. pXygenatod orgenic compournds such as
40 Jrigher - alcohols than ‘methanel, c.g.
butanol, particularly if the gas rata is
reduced o say B cubic mstres per hour
per kilogram of catalyst. The conbact
mass of the compoesilion 4 Zu0.Cr0, -as
15 prepared by deuble decomposition of swit-
able salts e.p. zine suiphate and sodium
chromate preferably in presence of alkali
wsually contains ahsorbed alkali salts and
ig likewise addpfed for the production of
20 higher aleohols. If it is desived to use
the ratalyst se prepared for the menufae-
ture of methangl alone, it should he thor-
oughly washed so ag to remove as far ns
possible the alkali salts; and the precipiia-
25 tion ghonld be carried oubt from a hot
solution and with stirring so that the
winimum of alkali’ salt is ahsorhed.

In general the cetalyst is much better-

- when prepured in dilute solution. .

80 - Our invention is not limited to the pre-
cise operating conditions described in the
above exmmple, &5 deviations from this

- procedure may he mads in aceordauce with
" the already established techuigue «of

8% méathanol synthosis.

8 an oxample of ths walue of our
selection” of the econtach mass prepured as
having the composition 4ZnQ.0r0Q,, the

- following experiments may be cited:

40 1. A gascvus mizbure containing 40 per
cent CO, 50 per cent H and swmall
amonnts of nitrogen aud carbon dioxide
was pessed, ab 200 atmosphersg and o
texperature of 360—390° O over & com-

45 tact mass prepared by mixing zine oxide
and chromiwm oxide in the proportion of 8
noles 0200 to one wmwle of Cr.0,

© (Zn: Cr=4:1). 'With a gos vate of 1,000
Iitres per hour and empl?)ying 70 ee. of

50 catalyst the yield of methanol was 37 ic.

per hoor. - -

2. Un#er the same experimnental con-’

: - citiong as in example I, & contact mass
prepared by the chemical combination of
55 zine oxide and chramie frioxide and hav-
ing 70 per cent moles ZnO guve a vield

- of 29 ce. per hour, -

8. Under the same experimentul condi-
tious &  confact mass prepared as in
example {2) but having 90 per cent moles 60

-gine oxide gave o yieltf of 28 cc. per hour.

4. Under the same experimental condi-
tiuns the contact mass prepared aceaord-
ing to our invention gave a yicld of 66
ce. per hour, . 6h

‘We are aware of specification 227,147
and we claim nathing deseribed or ¢laimed
therein, .

We have not found that formaldehyde is
profduced in the working of our process, 70
ond we make ne claim to the production
of formaldehyds by such process. :

Having now particularly described and
asoertained the nature of our said inven-
tion and in what manner the same is to W5
be performed, we declare that what we °
elaim is s

. Process for the production of oxygen-
ated orpanic compounds which compriscs '
passing oxides of carbon and hydrogen at gq
elsvated temperniures and pressures in
contact with a catalyst containing zine
oxide and chromium oxide in the form

- of the basie zine chromute substantially of
-the composition 4Zn(.Cr0,, or the sub- 85

stancs into which the compound iz eom- -
verted wunder the conditions of the
syathesis, _

2. Provess for the eatalytic production
of methanol as clelmned In claim 1 which 90
consists in passing a mixtare of hydwogen
aad curbon monoxide wt clevated tem-
perature and presgures over a contact mags
prepared as having substantially the com-
position, 4Zn0.0r%g and being subsfan- 0%
tiully free from soluble alkali szlts.

&. I'rovess for the production of oxgen-
ated crganic copounds snck as higher
sleohols than methanol as cluimed in
claim 1 which consists in passing s miz- 100
ture of bydrogen and earbon monoxide aé
elevaied temperatnures and pressures over
a contact mass prepared as having sub-
stantially the cemposition 4Zn0.CrQ, and
haiving an admixture of soluble alkali {03
salt.

4, Process for the production of Oxy-
genated organic products, subsluniially
s deseribed.

‘Dhfed thiy 10th day of May, 1926,
- W, P. THOMPSON & Co.,
12, Church Street, Liverpool,
Charterad & Registered Patent Agents.
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