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7-Fe,0; can never be produced without the presence of some H* (and accordingly
Fe?*, for the charge balance).

2. Development of texture

The reaction in question is directed by the initial lattice and hence leads to a
highly oriented product, unless the water vapour pressure rises to a point allowing
nucleation of a-Fe,05. The reaction happens within the solid; it is topochemical.
Since the movements of the ions involved follow two lattice dimensions of the initial
y-FeOOH, it may even be called topotactic, although we feel that we then stretch that
concept to its very limits.

The reflections of the final p-Fe,O; are, at closer inspection, selectively
broadened. This may be attributed to different crystallite dimensions in the according
directions, or else to a disorder phenomenon. As we have already mentioned, the Fe3*
ions have scarcely time and occasion to arrange themselves; i.e. along a four-fold
screw axis in the proper sequence ... [] [] Fe [J [ Fe ... (on the so-called “lithium
sites” of the y-Fe,0j lattice). Under such conditions the 400 and 440 reflections of the
cubic pseudocell are less affected than pyramid reflections, let alone the tetragonal
supercell reflections which do not appear at all in our case.

In conclusion we may say that with respect to all th€se manifold ordering
processes necessary to form fully crystalline y-Fe,O5*, it is clearly impossible to go
all along the reaction from y-FeOOH single crystals to y-Fe,O; single crystals and the
total disruption of the initial crystal into tiny bits of disordered y-Fe,Oj5 is a necessity.

3. Kinetics

While the measured time law is, within the experimental error, compatible with
the first order law (F1) as well as with diffusion controlled mechanisms (D1, D2, D3,
D4), we can rule out all mechanisms leading to a sigmoid function. From this evidence
alone it would be futile to speculate about the proper mechanism. The electron
microscopical pictures, however, lead without any doubt to the conclusion that
nucleation occurs all over the crystal at random. It is possible, or even probable, that
the sluggish end part is directed by another law, namely by diffusion of H,O molecules
out of the polycrystalline y-Fe,O5. This does not show in the decomposition curves,
and the reduced time plots of diffusion controlled reactions are very similar to each
other anyway.

. We should like to point out, finally, that the electron micrographs give us the
means to rule out the nomenclature “monocrystal with mosaic texture” as the new
phase appears in places quite far apart from each other, and as new interfaces are
formed.

*Actually Feqs006 Or
{Fez41'unvhcdrul [FeJhOcl;lhcdn\l (Fe4Ll—sllcs DsLl—silcs)] 0‘)6}
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