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The present invention relates to improvements 
in the production of metal carbonyls. 
The reaction between carbonyl-forming metals 

and carbon monoxide used for the technical pro 
duction of metal carbonyls proceeds the more 
rapidly the more finely divided the state of the 
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metal exposed to the action of the carbon mon 
oxide. In order to obtain suitable finely divided 
metals, various methods have been proposed 
and in part employed, as for example the re 
duction of metal oxides by gases, especially at 
low temperatures, if desired with an addition of 
substances which prevent sintering, or the de 
composition of the corresponding amalgams at 
low temperatures. It is also known that the 
content of carbonyl-forming metals in sulphur 
containing Smelting products, so-called mattes, 
is very readily converted into carbonyl by a 
treatment with carbon monoxide, especially 
under pressure, even when the said mattes are 
not in a finely divided state. Since the reactivity 
of Such Smelting products approximately corre 
sponds to that to finely divided metals, but their 
weight per unit of volume is higher, their use offers economic advantages. Disadvantages are 
the troublesome development of sulphur-con 
taining gases in the preparation of the smelting 
products and the formation of carbon oxysul 
phide which cccurs in the treatment with car 
bon monoxide of materials rich in Sulphur under 
very high pressures. 
We have noW found that the said disadvan 

tages may be obviated while retaining the said 
advantages of a great reactivity and favorable 
Space filling by starting from substantially sul 
phur-free Smelting products which during their 
preparation have been activated with sulphur 
free substances which while cooling the melt, are 
deposited on the grain boundaries of the metal. 
A specially suitable activator for the carbonyl 
formation is oxygen which leads to the forma 
tion of oxides which are deposited on the grain 
boundaries of the metal during the solidifica 
tion of the melts. Also arsenic and bismuth 
may be employed as activators. Whereas for 
instance nickel sheet loses only 7.2 per cent of 
its Weight in the form of carbonyl when treat 
ing it for 6 hours with carbon monoxide at 
220 C. under a pressure of 200 atmospheres, 
an addition of 10 per cent of bismuth to molten 
nickel increases the reactivity of the nickel to 
such a degree that 80.5 per cent of the bismuth 
containing nickel are volatilized in the form of 
carbonyl under the same conditions. Ready 
formed Oxides may also be added to the melts, 
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5 of 200 atmospheres. 

By an addition of a small percentage, e. g. 5 
per cent, of nickel oxide to a nickel melt, the 
reactivity of the nickel is considerably increased. 
A mixture of iron oxide with an amount of 
carbon insufficient for a complete reduction of 
the said oxide may be fused together, in order 
to obtain a suitable initial material for the pro 
duction of iron carbonyl. w 

Furthermore oxidic materials substantially free 
from carbonyl-forming metals, such as kiesel 
guhr or the like, exert a favorable activating 
effect. 
The deposition of the substances added or 

formed during the smelting on the grain bound 
aries can be asisted in many cases by a thermal 
treatment. 
The following examples will further illustrate 

how the said invention may be carried out in 
practice but the invention is not restricted to 
these examples. The parts are by weight. 

Eacample 1 
Massive iron metal is treated for 60 hours at 

200° C. with carbon monoxide under a pressure 
It is scarcely attacked. 

If, however, iron poWCier is fused in the air 
and the resulting iron is subjected in the form 
of pieces to the treatment with carbon monoxide 
under the said conditions, 8 per cent of the iron 
volatilizes as carbonyl. 

If 10 parts of iron oxide are added to 100 parts 
of molten iron, then by treatment of the solidi 
fied mass under the said conditions with carbon 
monoxide 76 per cent of the material volatilizes 
in the form of iron carbonyl, i. e. more than 90 
per cent of the iron originally present as metal; 
the residue mainly consists of iron oxide. 

Eacample 2 
5 and 10 parts of kieselbuhr are added respec 

tively to two melts each of 100 parts of iron and 
after cooling each of the masses is treated with 
carbon monoxide as described in Example 1. 25 
and 35 per cent of the material respectively are 
converted into iron carbonyl, - 
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Eacample 3 
Massive nickel metal is treated at 160° C. with 

carbon monoxide under a pressure of 100 at 
noSpheres for 3 hours; 2.1 per cent of the nickel 
volatilizes in the form of nickel carbonyl, 

If on the other hand nickel powder is fused 
in the air, 26.8 per cent of the nickel are vol 
atilized as carbonyl by treatment with carbon 
monoxide under the said conditions. If the for 
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mation of oxide is effected by blowing air into 
the melt and the melt is slowly cooled, the ma 
terial can be broken under that hammer and 
shows a grey fracture. When treating this man 
terial in the form of pieces with carbon monoxide 
under the same conditions, 50 per cent of the 
nickel volatilizes as carbonyl. 
What We claim is: 
1. A proces of producing metal carbonyls 

which comprises reacting carbon monoxide upon 
a substantially sulfur-free product solidified 
from a melt which contains a carbonyl-forming 
metal that has been activated by the deposition 
of a subordinate amount of an oxide on the 
grain boundaries of said carbonyl-forming metal 
during the cooling of the melt. 

2. A process of producing metal carbonyls by 
reacting a carbonyl-forming metal with carbon 
monoxide which comprises melting a carbonyl 
forming metal substantially free from sulphur, 
acting with oxygen upon the melt to form sub 
ordinate amounts of the oxide of the said metal, 
cooling the melt and subjecting the solidified 
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mass to the action of carbon monoxide to form 
the carbonyl. 

3. A process of producing metal carbonyls by 
reacting a carbonyl-forming metal with carbon 
monoxide which comprises melting a carbonyl 
forming metal substantially free from sulphur, 
acting with air upon the melt to form subordi 
nate amounts of the oxide of the said metal, 
cooling the met and subjecting the solidified 
mass to the action of carbon monoxide to form 
the carbonyl. 

4. A process of producing metal carbonyls by 
reacting a carbonyl-forming metal with carbon 
monoxide which comprises melting a carbonyl 
forming metal substantially free from sulphur, 
adding to the melt subordinate amounts of an 
Oxide which are deposited on the grain bound 
arles of the solidified metal, cooling the melt 
and subjecting the Solidified mass to the action 
of the carbon monoxide to form the carbonyl. 
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