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Structural diversity of terrestrial
phosphides related to Fe-Ni-P system
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Uranyl sulfates and selenates are the most remarkable
groups of U®-containing compounds due to their miner-
alogical importance and fascinating variety of structural
topologies and topological isomers. The unique diversity
of these materials can be explained by the high topological
and structural adaptability of uranyl-based structural units
to the charge and shape of organic and/or inorganic com-
plexes that compensate for the negative charge of the uranyl
complexes. Due to the small energetic differences between
distinct topologies with the same overall composition, the
structures of uranyl-based units may adapt to a particular
template through topological and geometrical variations,
thus demonstrating considerable structural flexibility. The
interesting problem that appears in this regard is how com-
plexity of a particular topological structure is related to the
shape and complexity of templating ions.

Within the conceptual framework of the information-based
approach, uranyl-containing 1D and 2D units have been
investigated using topological approach and informa-
tion-based complexity measures demonstrating that very
complex structures may form as transitional architectures
between phases with relatively small amounts of structural
information [1], wherein the overall trend shows that com-
plexities of structures formed on the latter stages of crystal-
lization are higher than those for the phases growing on the
primary stages [2]. In addition, it was found that complex
topologies form more rare than their simplest counterparts,
which is a response of the crystal structure to changes of
chemical conditions within the system [3].
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The recent findings of terrestrial phosphides related to Fe-
Ni-P triangle (Table 1) substantially expand our knowledge
on this important cosmochemical system. We herein pro-
vide comparative crystal chemical characteristics of ter-
restrial phosphides vs. their counterparts of space origin.
Crystal structures of some of the listed minerals are studied
by both single crystal and powder X-ray diffraction. Special
attention has been paid to the distribution of iron and nickel
in their structures. The possibility of X-ray diffraction ap-
proach, involving anomalous scattering of CoKa-radiation
at the Fe-K edge, is discussed.

Table 1. Natural phosphides in the Fe-Ni-P system

Mineral Formula Structural type
Negevite INiP, Pyrite
Zuktamrurite FeP, Marcasite
Murashkoite FeP FeP
\Halamishite INiP, INiP,
Transjordanite INi,P Fe,P
Barringerite Fe,P Fe,P
/Allabogdanite (Fe,Ni),P  [Co,Si
Nickelphosphide  |(Ni,Fe),P  INi,P
Schreibersite Fe,P INi,P
Melliniite (Ni,Fe),P |Cr,Si

* The names of new phosphide minerals are highlighted by
italic.
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