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ABSTRACT OF THE DISCLOSURE

A catalyst for the gas-phase reaction of carbon mon-
oxide and steam to yield hydrogen having the general
formula, in terms of weight proportion, of [CuO]l;-
[CrO31°1Zn0], and formed by precipitating hydrated
copper nitrate and zinc nitrate solutions containing CrOg
or CryO; with ammonia. The precipitate is dried, granu-
lated and made into tablets such that the catalyst com-
position consists essentially of about 31.3% by weight
copper oxide, 30.5% by weight zinc oxide and 38.2% by
weight CroO; or 49.7% by weight copper oxide, 17.8%
by weight zinc oxide and 32.5% by weight CrOs.

The invention relates to a method of producing a low-
temperature catalyst for the conversion or reformation of
carbon monoxide with steam by the joint precipitation
and neutralization of zinc, copper and chromium com-
pounds with a base.

One of the basic commercial methods of obtaining
hydrogen which is necessary for the synthesis of ammonia
and a number of various other products is the conversion
of carbon monoxide with steam.

The object of the present invention is to provide an
improved method for the production of a low-tempera-
ture catalyst of this nature consisting essentially of the
oxides of copper, zinc and chromium.

The catalyst is obtained as a result of the reaction of
the hydrated copper and zinc nitrates and an aqueous
solution of chromic oxide (i.e. the anhydride of chromic
acid) with a base, specifically aqueous ammonia solution.
The concentration of the starting solution and of the
precipitator is 15-30%. The precipitation takes place at
a temperature of 31-81° C. and a pH of 6.0-6.9. The re-
sulting precipitate of insoluble compounds of copper,
zinc and chromium is filtered and washed, at a tempera-
ture which is the same as that of precipitation, to a con-
tent of NOjy ions in the precipitate not greater than 0.5%.
The precipitate is then dried at a temperature of 105-
150° C. and is subjected to a heat treatment at a tem-
perature of 250° C. for three hours, or at a temperature
of 350° C. for one hour,

The resulting powder-like contact mass is mixed with
a binding substance (graphite and a polysaccharide), af-
ter which it is granulated and made into tablets of the
desired size.

EXAMPLE 1

28.4 liters of a solution of Cu(NO;),-2H,0 (4.2 kg.),

32.6 liters of a solution of Zn(NQj),-6H0 (4.8 kg.),
and

15 liters of a solution of CrOz (2.2 kg.)
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are mixed and precipitated at a temperature of 41° C.
with 6 liters of aqueous ammonia of a concentration of
23% and a pH of 6.0-6.9. The precipitate is filtered and
washed with 80 liters of water, It is dried at a temper-
atare of 150° C. and tempered at 250° C. for three hours.
It is mixed with 2% by weight graphite, thereafter gran-
ulated with the assistance of a solution of a polysac-
charide (0.5-1.5%); it is then dried at a temperature of
120° C. and is made into tablets of a size of 5 mm. x 5
mm,

The catalyst, in terms of the respective oxides, has the
following composition:

Percent
CuO e 31.3
In0O e 30.5
Cro03 e 38.2

EXAMPLE 2

23.4 liters of a solution of Cu(NO;3)s-3H,0 (7 kg.),
9.8 liters of a solution of Zn(NQj3),-6H,0 (3 kg.), and
8.4 liters of a solution of CrO; (2.5 kg.)

are mixed and are precipitated at a temperature of 41° C.
with 7.1 liters of aqueous ammonia of a concentration
of 23% and a pH of 6.0-6.9. The precipitate is filtered
and washed with 80 liters of water, It is dried at a tem-
perature of 150° C. and is tempered (i.e. held at the in-
dicated temperature) at 250° C. for three hours. It is
mixed with 2% by weight graphite and is then granu-
lated with the assistance of a solution of a polysaccharide
(0.5-1.5%); the product next is dried at a temperature
of 120° C. and is made into tablets of a size of 5 mm. x
5 mm.

When analyzed in terms of the respective oxides, the
catalyst produced has the following composition:

Percent
CuO ... e 49.7
ZnO . _ [ 17.8
CrOs e 32.5

The resulting low-temperature catalyst is used in the
well-known manner for the reformation of carbon mon-
oxide with steam, followed by further removal of carbon
monoxide from the synthesis gas by means of methaniza-
tion,

We claim:

1. In a method of producing a low-temperature cata-
lyst for the conversion of carbon monoxide with steam,
said catalyst consisting essentially of the oxides of copper,
zinc and chromium obtained by coprecipitation with aque-
ous ammonia from an aqueous solution of a mixture
of the nitrates of copper and zinc with chromic oxide,
the improvement which comprises washing the precipitate
to reduce the mnitrate-ion content thereof to not more
than 0.5%.

2. The improvement defined in claim 1 wherein the
weight of the nitrates in said solution is substantially four
times the weight of said chromic acid.
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