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Summary

Hydrous ferric oxide prepared by precipitation contains the
bound water in the form of OH groups. Its dehydration occurs
as an endothermic reaction between 100 and 200°C. The amount
of bound water increases with increasing amount of amorphous
material within the solid oxide. The crystallization of the
amorphous solid which proceeds on ageing in water is retarded
by addition of metallic cations to the oxide; especially Cu-ions
show a very strong retardation effect.

The reactivity of the oxide containing different kinds of
metallic cations and different amounts of the bound water, has
been investigated in a number of reactions. The amount of
hydrazine decomposed on the oxide increases linearly with the
amount of bound water. The rate of dissolution of the oxide in
acid solutions obeys the equation, d[Fe**]/dt =k (H*)%5
(A")™, where (H*) and (A~) denote the concentrations of
hydrogen ions and anions and m is a constant. If it is assumed
that the bound water forming the Fe—(OH)-Fe bridge provides
the active sites this equation may be explained. The rate of the
adsorption of a gaseous CO-0O, mixtures follows the Erovica
equation and the initial rate increases with the amount of
bound water. Finally, the temperature of the exothermic
transformation of magnetite into a-Fe,0, is examined. Cr, Li
and Cu-ions showed a accelerating effect on the reaction, and
Ti and B-ions a retarding effect.

Introduction

The oxides and hydroxides of iron appear in a variety
of structures such as a-Fe,0,,y-Fe,0,, FeO, Fe (OH),,

Fe (OH),, Fe,0,, a-FeOOH and y-FeOOH!. These
oxides or hydroxides are usually prepared by a precipita-
tion method, in which conditions such as temperature,
pH, concentration and iron-salt used contribute strong-
ly to structure, crystallinity, particle size and other
physico-chemical properties of the resulting product.
Fe(OH), is always amorphous while the other solid
phases are usually crystalline.

It is widely believed that the reactivity of solids
depends more or less on the nature and the concentra-
tion of lattice imperfections such as point defects, line
defects and impurities (structure sensitivity).? On the
other hand, it has often been observed?® that different
solid catalysts which are claimed to have the same x-ray
structure exhibit very different catalytic activities.

In addition, for the anticorrosive passivation film
formed on the metal, the stability against corrosion has
been found to change with time and temperature of the
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London 1961. Reactivity of Solids, 5th International Sympsium on
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bound water exists in the form of OH groups and its
removal is connected with an endothermic peak be-
tween 100 and 200°C. The amount of bound water
increases with the amount of the amorphous part of the
oxide.The ageing process is retarded by the addition of
metallic cations to the oxide. The retardation effect was
shown to occur especially in the case of Cu. The mecha-
nism of the retardation effect of metallic cations on the
crystallization remains to be explained.

The amount of decomposed hydrazine increases
linearly with the amount of bound water. The decompo-
sition can be represented by the reactions:

N,H; =N, + 5H* + 4e

3Fe,0,_» (OH), + 2H* 4 2e
2

— 2Fe,0, + (1—}—%:\:) H,0

The rate of the dissolution in acid solution was found to
obey the equation,

d[Fe3*]/dt = k[H*]*S [A-]™

By assuming that the bound water provides the active
sites, the rate of the dissolution reaction is explained on
the basis of the equations:
[Fe'''-(OH)—Fe™] + H* + m'A- 4+ H,0

=2 [FeIH (HZO) A;l’/2]s

465
[Fel (H,0) Apyple + (5 — m'/2) H,0
- [Fe]" (H20)6—m’/2 (A_)m'/2]s

[Fe (Hy0) 62 (A~ )m'/2] s
> [Fe¥* (Hy0) sz (A)mpzh

The rate of the dissolution was found to increase with
the ionic radius of the metallic cation contained in the
oxide.

The rate of the adsorption of CO-0O, follows the
EvrovicH equation:

dV/di =kexp (—aV).

Since the initial rate of the adsorption, k, increases with
the amount of bound water, it is concluded that the
active sites for the adsorption are given by the bound
water.

Finally, the temperature of the exothermic peak of
the transformation of poorly crystallized magnetite into
a-Fe,0; was examined. It was found that Cr, Li and Cu
accelerate the reaction, whereas Ti and B showed the
opposite effect. The magnetite containing accelerating
cations exhibits an endothermic peak between 100 and
200°C, which is due to the removal of bound water.
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