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Abstract
Fe1.8Ni1.2P8, tetragonal, I4 (No. 82), a = 9.085(5) Å,
c = 4.481(3) Å, V = 369.8 Å3, Z = 8, Rgt(F) = 0.037,
wRref(F

2) = 0.086, T = 293 K.

Source of material
Single crystals of the phosphides from “Orange River” were ob-
tained by using a solution with HNO3 (3%) and methanol. After
dissolving the meteorite samples only sulphides, carbides, ox-
ides, phosphides and other crystals remained. The solution with
the crystals was filtered and the phosphides were picked up from
the filter material. They were prepared and fixed on glas fibres for
X-ray experiments. The chemical composition was determined
by electron microprobe analysis (Cameca SX 100). The crystals
are homogeneous and don’t show zonations, twinnings or inter-
growth sections.

Discussion
The (Fe,Ni)3P single crystals (xenomorph variant named
Schreibersite) from the “Orange River” meteorite with a
Fe:Ni-ratio of 1.5:1 (Fe1.8Ni1.2P) show a body centered tetragonal
crystal structure with the well known space group I4 typical for
meteoritic phosphides. The distribution of Fe and Ni on the three
symmetry independent metal positions was determined earlier on
Rhabdites from “North Chile” meteorite using a Co-tube with a
wavelength near by the Fe absorption edge. This result showed
that Ni prefers the M2 and M3 sites avoiding M1 [1] (cf. also [2]).
Additional measurements with synchrotron radiation
(HASYLAB at DESY, Hamburg) near the Fe absorption edge in
order to separate Fe and Ni using the anomalous dispersion and
the delta synthesis [3,4] showed the same ordering: Fe prefers the
M1 and M2 sites whereas Ni prefers the M2 and M3 sites. Con-
sidering this fact, the site occupancy factors of the Fe and Ni at-
oms were fixed during refinement [5]. The best R-value is evoked
by a distribution with Fe on M1, Fe/Ni on M2 and Ni on M3.
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Fe(1) 8g 0.0783(2) 0.1082(2) 0.2304(4) 0.0120(9) 0.0133(9) 0.015(1) 0.0003(6) –0.0011(8) –0.0014(9)
Fe(2) 8g 0.80 0.3617(2) 0.0335(2) 0.9807(3) 0.0128(9) 0.0129(9) 0.011(1) –0.0003(7) 0.0012(8) –0.0003(7)
Ni(2) 8g 0.20 0.3617 0.0335 0.9807 0.0128 0.0129(9) 0.011 –0.0003 0.0012 –0.0003
Ni(3) 8g 0.1690(2) 0.2190(2) 0.7488(4) 0.0168(9) 0.0150(8) 0.0156(9) 0.0020(6) 0.0009(6) –0.0009(8)
P 8g 0.2928(3) 0.0495(3) 0.4844(8) 0.014(2) 0.013(1) 0.011(1) 0.001(1) –0.002(1) –0.002(2)

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site Occ. x y z U11 U22 U33 U12 U13 U23

Crystal: bronze wedge-shaped fragment,
size 0.07 × 0.10 × 0.13 mm

Wavelength: Mo K� radiation (0.71073 Å)
�: 263.37 cm–1

Diffractometer, scan mode: Stoe IPDS, �
2�max: 48.44°
N(hkl)measured, N(hkl)unique: 2143, 297
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 268
N(param)refined: 39
Program: SHELXL-97 [5]

Table 1. Data collection and handling.
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