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This invention relates to the productmn of
catalysts suitable for the hydrogenation of
carbon monoxide to methanol and other
organic compounds. Catalysts comprising
zinc oxide or mixtures of zinc and chromium
oxides are already known in this art, but I

have found that such catalysts are partlcu-' '

larly efiective when they are prepared in a
special way by heating mixtures containing
combined carbon dioxide i. e. basic carbon-
ates. According to the present invention 1

adopt a method for the production of the

above .catalysts which includes the step of

heatmcr a mixture containing zinc and chro-
mium in the form of carbonates Mixtures

of oxides prepared as such do not come with-

in the scope of the invention.

The basic carbonates employed accordmg
to thisinvention are referred to as compounds
for the sake of brevity; the invention does
not depend upon their existence as true com-
pounds but upon the nature of the starting
materials for their preparation, upon the
proportions of the ingredients and upon the
method of preparatlon

Compounds such as 5Zn0.2C0O. 4H 0; |

7ZnCO, "ZnO o2H.,0 ; ZnCQO4.3ZnO0. 2H20 7n-
C0,;.2Zn0.2H.0O; Zn003 Zzn0.H.,O and the

like are very suitable as a source of the zine

part of the mixed catalyst, while basic chro-

‘mium carbonates such as 4Cr,0,.CO.,H,0O;

20r,0;.C0,.6H,0; 10Cr,0:7CO.. 8H20 Crz

0;:.C0,4H.,0 and Cr.Os. 2C0; may supply '

the chromium part (see Mellor “A. compre-
hensive treatise on inorganic and theoretical
chemistry” 1923, vol. 4, pp. 645-646; Friend:
“Textbook of Inorgamc Chemlstry 1926,
vol. 7, part 3, page 95.

Accordmfr to this invention zinc carbonate
may be mixed with chromium carbonate, or
the carbonates may be coprecipitated.

carbonates 1s then subjected to heat and is
thereby converted into the improved catalyst.
The compounds are usually prepared by

precipitation, the precipitates being well
washed and dried and preferably pelleted

before introduction into the catalytic appara-
In the preferred form of my invention
I prepare a catalyst containing both zinc and -

tus.

chromium substantlally all in the basm car-
bonate state.

The following examples illustrate the

method of preparation of my improved

catalysts.
Example 1

85

A strong solution of sodmm blchromate -

or chromate is mixed with sul phuric acid
and the hot mixture (90° C.) is heated with

aranulated zinc metal to effect reduction of

- the bichromate to chromium sulphate. When

the reduction is finished a solution of soda
ash (5-10 per cent excess) is added ; the pre-

cipitate thrown down consists of a mixture of

basic zinc and chromium carbonates, which
1s separated, washed well with hot water and
dried. Itis then made into pellets and intro-
duced. into the catalvtle apparatus. .. .,
In this preparation the exact “OIHPOSItIOIl

of the precipitate as regards the basicity of

the carbonates depends upon many factors,
such as concentration of solutions, tempera-

‘ture and amount of soda ash added. I prefer

to proportion the zinc and chromium so that
the precipitate contains 70-80 moles of zinc
to 30-20 moles of chromium. In some cases
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the amount of zinc may not be sufficient to
effect reduction of all the chromium and addi-

tion reducing agents may then be used e. g'

802
Example 2
A solutmn of bichromate in aqueous sul-

phuric acid is placed as electrolyte in a cell.
‘having a zinc negative pole and a carbon
By taking current from the

positive pole.
cell the bichromate is reduced and the spent
electrolyte eventually contains the requisite
amount of zinc and chromium sulphate for

the precipitation with soda ash, which follows °

The composition of matter containing the - as before.

This method of preparatmn has
the advantage that the free energy of the re-
actants is made to manifest itself as useful
electrical energy instead of as heat. The zine

electrode may also be amalgamated to pre-
vent direct attack by the acid.

Example 3

Basm chrome liquor of commerce, which
censmts of a solutlon of chromium sulphate
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~made by reduction of chromates by SO, or by
molasses, is used as a source of chromium.
suitable amount of zinc sulphate is added to
the liquor and the mixed basic carbonates
6 precipitated as before. ' -
Catalysts prepared according to this in-
vention are capable of yielding direct meth-
anol of a high degree of purity. If alkali
salts are allowed to remain in the catalysts, or

10 if separate additions of such are made, they
become suitable for the production of higher
alcohol. When, through poisoning, these
catalysts, become less efficient, they may be

- regenerated either by heating to 300-400° C.

18 in a current of air or oxygen, or by dissolving
up 1in sulphuric acid and reprecipitating the
complex carbonates with soda ash.

I declare that what I claim is:—
1. Method of preparing a catalyst contain-

20 1ng zinc and chromium oxides for the pro-
duction of methanol and other oxygenated
organic compounds which comprises heatin

- to decomposition a mixture of zinc an
chromium carbonates. -

26 2. Method of making catalysts containing
zinc and chromium oxides which includes the
step of heating to decomposition a composi-
tion containing zinc and chromium carbon-

- ates obtained by co-precipitating the mixed

80 carbonates from solution.

3. Catalyst containing zinc and chromium
~oxides for the production of oxygenated or-
ganic compounds obtained by heating to de-
composition a mixture of zinc and chromium

35 carbonates. | -

In witness whereof, I have hereunto signed
my name this 3rd day of November, 1927.
REGINALD GEORGE FRANKLIN.
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