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The thermal decomposition of iron(III) nitrate
nonahydrate followed by reaction with hydrogen [1]
prompted the idea to execute a reaction involving
chromium(IV) oxide and hydrogen in light of the fact
that chromium(IV) oxide was obtained by the
thermal decomposition of chromium(IIl) nitrate
nonhydrate [2].

Six supplies of chromium(IV) oxide each weighing
8.4000 g (0.10 mol) were subjected to reaction with
hydrogen in the same way as iron(III) oxide [1] and
other metal oxides [3]. Green solids weighing
7.5996 g on average were obtained (99.991% based
on chromium(IV) oxide). The products of each
reaction were combined into one sample.

A sample of the combined products was found to
be insoluble in water at any temperature, the mineral
acids and alkali metal hydroxide solutions. The
product was shown to be non-ferromagnetic.

The color, the yields and the solubility tests were
enough to show that chromium(III) oxide is obtained
when chromium(IV) oxide is subjected to reaction
with hydrogen. However, the magnetic test is
also proof of chromium(IIl) oxide production.
Chromium(IV) oxide is black and ferromagnetic but
chromium(IIf) oxide is green and non-ferromagnetic.

2Cr0, + H, = Cr,05 + H,01 is the equation for
the reaction involving chromium(IV) oxide and
hydrogen and based on the above stated observations,
it can be stated that the reaction falls in the category
of the manganese dioxide—hydrogen reaction [3] as
opposed to the copper(Il) oxide—hydrogen reaction
[3]. Chromium instead of chromium(IIil) oxide
would have been produced if the chromium(iV)
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oxide—hydrogen reaction had been in the category
of the copper(Il) oxide—hydrogen reaction.

All of the weighings were executed on a cantilever,
a modified form of the triple beam balance.

In addition to the thermal decomposition of
chromium(1IT) hydroxide which is characteristic of all
hydroxides, chromium(III) oxide is also prepared by:
reacting chromium with oxygen [4], the thermal de-
composition of ammonium dichromate [5-7],
a reaction involving sodium dichromate and sulfur
[6,7], heating chromium(II) hydroxide in air [8],
heating sodium dichromate and ammonium chloride
[8] and executing a reaction involving molybdenum,
potassium perchlorate and barium chromate [9].

The production of chromium(IIl) oxide by react-
ing chromium(IV) oxide with hydrogen is supple-
mented by the above reactions.
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