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Summary

When sj6grenite or pyroaurite [MggFe,(OH),;(CO;) - 4H,0
approx.] is heated, the molecular water is lost, reversibly, below
-200°C. At 200 to 250°C on static, or 200 to 350°C on dynamic
heating little further H,O or CO, is lost, but there are changes
in infrared spectrum and pTA effects are observed; X-ray
evidence indicates gradual deterioration in crystallinity and
gradual decrease of the layer thickness towards a value of
about 5 A. At 250 to 400°C (static) or 300 to 450°C (dynamic)
these changes are completed, most of the remaining water and
the CO, are lost, and MgO and MgFe,0, begin to form. The
crystallinity of these products gradually increases with rise in
temperature up to about 750°C. Both are formed topotactically,
that is, in definite crystallographic orientations relative to the
starting material.

Introduction

'W.FEITKNECHT’s many contributions to the chemistry
of basic salts and double hydroxides have included

studies on synthetic phases structurally related to the
natural minerals sjogrenite and pyroaurite. These
minerals are two stacking modifications of typical com-
position MggFe,(OH)(CO;) - 4H,0; their crystal
structures have recently been determined.!~3 They are
based on brucite-like layers, in which the octahedral
sites are filled by both Mg?* and Fe?** ions, and which are
separated by intermediate layers composed of the H,0
molecules and COZ2- ions. Sjogrenite is the 2H-, and
pyroaurite the 3 R-polytype. In some crystals, the Mg2+
and Fe3* are disordered, but in others varying degrees
of segregation into regions of differing composition and
cation-ordering are observed.?

! R.ArLMANN and H.-H.LousE, Neues Jb. Min. Mh. 6 (1966) 161.
2 L.IN6RAM and H.F.W.TAYLOR, Mineral. Mag. 36 (1967) 465.

3 R.ALLMANN, Acta Crystallogr. B24 (1968) 972.

4 H.F.W.TAYLOR, Mineral. Mag. 37 (1969) 338.
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Stage I11: Crystallization of Oxide Products

The X-ray evidence shows that MgO and MgFe,O,
begin to form, topotactically, by about 350°C; in both
cases, crystallinity is low at this temperature and
improves gradually in the range up to about 750°C. The
results throw little light on the detailed mechanism of
formation of these phases, but it is clear that this cannot
be the inhomogeneous one suggested by BaLL and Tay-
LOR® for the dehydroxylation of brucite. The process is
probably one of nucleation and growth, the orientation
of the product crystals being controlled initially by
nucleation on surfaces of the interstratified product. It
is unlikely that the structure of the latter is based on
any well-ordered and approximately close-packed
oxygen framework, and virtually certain that the
amorphous phase, which seems to make up a large pro-
portion of the material, is not. This also applies to the
dehydrated phase obtained around 200°C. The topo-
tactic character of the reaction cannot, therefore, be
due to the substantial preservation of any such frame-
work. This point is of some importance, because it has
sometimes been suggested that reactions of this type
proceed topotactically only if there is an oxygen frame-
work which is substantially preserved and within which
cations can migrate, and that the existence of topotaxy
in such cases therefore necessarily implies an inhomo-
geneous mechanism.

13 HEDDLE, Mineral. Mag. 2 (1879) 106.
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A note on igelstromite

HepbpLE,!® who discovered igelstrémite, considered it
to be a mineral species distinct from pyroaurite on the
ground that it contained little or no CO,; he reported a
composition approximating to MgsFe(OH),-3H,0
(the mean of three analyses gave H,0 39.6%, CO, 0.7%).
The present results agree substantially with this as
regards the total of water and CO,, but indicate the
presence of 9.8% CO,. Together with the X-ray evidence,
this indicates that the specimen examined was pyro-
aurite. The locality (Haaf Grunay) is the type locality
for igelstrémite, and the result provides no support for
the view that the latter is a distinct mineral species. At
the same time, there is no positive reason for doubting
HEeDDLE’s analyses. The composition of the material
possibly varies sharply from point to point, and the
specimens that he examined could have contained OH~
in place of CO%~ as the principal interlayer anion. Com-
parison of optical data would probably have clarified
this question, but unfortunately HEDDLE did not report
these. The mineral namely igelstromite should be reserv-
ed for the essentially carbonate-free material, should its
existence later be confirmed.
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