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CATALYST FOR

CHEMICAL REACTIONS IN
WHIOH PARTICTPATE CARRBON OXIDES

mation of organic produets of higher molecular

‘weight in the synthesiz of methannl, nr forma-

tion of methane in such synthesis, or in the con-
version of the earbon monoxide into hydrogen
under pressure).

Until now catalysts composed only of zinc oxide
and having a lasting activity were little known.
An exception was the zine oxide obtained from
smithsonite, but this is a natural product, which
cannot easily be obtained in pure form and which
is not obtainable artificially in form of neutral,
compact, and crystalline carbonate. All the types
of zinc oxide prepared artificlally show a cata-
Iytie activity which rapldly dacreases in the
course of time and further do not possess prop-
criles of mechanical reslatance which are desired
for catalysts for use on s commercial basis,

It has been found now that by the calcination
at a low temperature (200-350* C.) of organic
zine salts, the decomposing temperature of which
is higher than their melting temperature, prod-
ucts can be obtained which show a catalytic ac-
tivity which is very strong and very durable.
For Instance zine acetate (melting temperature
240*) decompases at nearly 280°-300" and pro-
duces an excellent catalyst. After the calcina-
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the preparation of the catalyst, and no agglom-

erating agent is necessary nor pressing into tab- -

lets, ete.

However, the products obtained by calcination
of organie zine salts which decompose before
melting (for Instance formate and oxalate of
zine) appear in form of powder and do not show
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of view as the products obtained by calcins
urm:t:ummemm(mmm
acetate) .

The catalysts now proposed have s very high

For this reason they are preferred to any cata-
lywt obtalned by precipitation of einc salta with
alkall, which have a minor specific activity for
the synthesis of the methanol and promote sec-
ondary reactions on account of the presence of
traces of alkall, which are strongly retained in
the precipitates and cannot bé rémoved by stmple
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w.llknnwnthal. the presence of alkall,
traces of same, promotes the formation
of carbon monoxide and hydrogen,
nhohou. aldehydes, aclds, ethers, ete.
ecasy to obtain zinc acetate free of
I tion of the metal In acetic acld,
cconomically by the solution of
anlsnmn (nnlt.bwultu) lghtly oal-
In m to evaporate the solutions of
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Hsation, it is sufficient to heat at relatively low
temperatures (nearly 300°) for the preparation
of the catalyst. The zinc acetate first melts and
then decomposes according to the following reac-
tion: (CHCOO)sZn ==Zn0-+-C0:+CHyCOCH:,
The acetone which Is formed according to the
preceding reaction can be recovered thus reducing
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the cost of preduction of the catalyst,
already low.

It will be convenieat to carry on the reaction
at the lowest possible temperature, in an &at-
mospbere of inert or reducing gas, at normal
pressure or still better, at a higher pressure,

If during the preparation of the catalyst pure
zinc acetate is not used and substances are pres-
ent which do not combine with Lhe aine oxide, at
a Jow temperature, these substances can be nox-
lous to the use of the catalyst, if they cause
specific unfavourable reactions, especially by pro-
moting sscondary reactions, which are not de-
sired. Thus, the presence of metals of the iron
group, which are often present in the zinc ores,
is noxious. These metals are, however, easily
eliminated from the neutral solutions of zinc
salts using an excess of zine oxide and of metal-
le zine in powder.

On the other hand, the of oxides
which are not reduced under the conditions in

which is

whioh the catalyst Is belng used, as the aluminum,

chromium, magnesium, calcium, cadmium and
silicon oxides is not noxious. A catalyst contain-
ing these additional oxides can be prepared by
heating until decomposition a mixture of crganic
#alla of zinc and said other metuls whose oxides

are not reduced under the conditions In which the

catnlyst is to be used.

Beside being active in respect of the reactions
stated above for the synthesis of methanol and
for the production of hydrogen, this type of
catalyst is also active in respect of other reactions
in which participate carbon monoxide and car-
bon dioxide for instance:

HCOOH=C03-+ Hi
2CH:COOH —~CHICOCH; +CO:+ H20
CH3COOH + HCOOH =CHyCHO + H:0-+CO2

and many similar reactions, in which kelones
and aldehydea are formed, and simullancously
carbon dioxide is developed.

The catalysts now proposed can also advan-
tageously be used for earrying on reactions, un-
der pressure, because they do not promote noxious
reducing reactions, which are highly favoured by
pressure, as the formation of methane by reduc-
ing carbon monoxide with hydrogen and the
formation of elementary carbon by simultaneous
nxidation and rednction af the sarbon monoxide
only (2C0=C+CO2).

On account of their property of favouring the
conversion of water gas as well as the synthesis
of methanol from carbon monoxide and hydrogen,
under Wi ssune lenpessture ad peesswee, the
catalysts now proposed make it possible to use
in the synthesis of methanol water gas with a
lower hydrogen content than that which would
be required theoretically., This lack of hydrogen
may be remedled by adding a small guantity of
steam, so thal the two interdependent equilibri-
umsg allow the practical realisation of the fol-
lowing reaction:

3CO+ ¥H: -+ HiO=C0s+2CHOH
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the carbon dioxide developed is easily eliminated
on account of its very high solubility in methyl
alrohol, under pressure.

I claim:

1. The process of preparing a zinc oxide cat- &
alyst, which comprises decomposing by heat a
molten anhydrous organic zinc salt having a de-
composing umpennn-e abon its meltlnt hem-
perature.

2. A catalyst for chemical reactions in whlr,h
participate carbon oxides and hydrogen, contain-
ing zinc oxide prepared by heating anhydrous
zine acetate until i{ mells and then decomposes
from molten atate.

3. A catalyst eonwninuokao! zine and
other metals which cannot be reduced under the
conditions in which the calalyst is used, all said
oxides being prepared by heating anhydrous or-
nr;lgnsdts of ﬂmhn:’: mm metals v:wn
melting points are w r decomposing. un-
peratures, until said salts first melt. and then der ...,
compose from molten state. . ; ALARUNOT OdT4S
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ical reactions in which participate, »
and hydrogen, which comprises he
hydrous organic zine salts having a il
lower than their decomposing temperatures, unm 1
t.hcy melt and then decompose n-un; mo:ll.m
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and hydrogen, which comprises 'heating . fnx ;7
hydrous ginc acetate. l.nul!hmalulndumde-»w
composes (rom molten state,  !o: uly Tei
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bon oxides and hydrogen, which compriges.pre-:' ‘¢
paring a. mixture of. oxides of zinc wod:-other::. oA
metals which cannot be reduced under-the.con-vi:- .
ditions in which the catalyst i5 used,-by heating Ld‘.»: )
a mixture of anhydrous organic salts of'sine andiiic
said other metals whose: meiting points are-bes. ..
low their decomposing temperatures, until said -
salts melt and then decompose from-molten state. .
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lcal reactions in which participate carbon oxides ‘-~
and hydrogen, which comprises heating under .-
pressure anhydrous organic zinc salts having ' °
melting point lower than their decomposing tem- ..
peratures, unti] said.salta msit and then drcom- H
pose from molten lhto. :

tor chemica! reactioms in which participate car<
bon oxides and hydrogen, which comprises ‘pre-: '
pmuammummunemduuuumu
metals which cannot be reduced under the con<” [~
ditions in ‘which the catalydt is ued, by heating”
umpm-mnmor-uwmmw
salts of zine and sald other metals whose melting ' '
points are below their decomposing temperatures, '0-
until spid salts thmmm
molten state, Antkina
am:.:ormrm.




