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Fig. 1 The structure of (Fe,Nig(Si,P);
(The black balls indicate Ni(Fe) atoms,the grey ones indicate Si(P) atoms;
Fig. 1(a),Fig. 1(b) ,Fig. 1(¢) and Fig. 1(d) indicate the coordination environments of 4 kinds of Ni(Fe) atoms;

Fig. 1(e) indicates the layer structure of (Fe,Ni); (Si,P); along the ¢ axis. )
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Table 1  Unit-cell parameters of (Fe, o3 Niy. o7 )s (Siy.79 Po.21 )3 at various pressures

p/(GPa) a/(nm) ¢/(nm) V/(nm®)

0. 0001 0.6638(1) 3.7892(2) 1.446 1(1D)
3.9 0.6598(2) 3.7612(16) 1.4181(6)
5.3 0.6585(4) 3.7515(23) 1.4090(7)
8.4 0.656 1(2) 3.7268(2) 1.3892(7)
10.1 0.6544(2) 3.7165(18) 1.3784(9)
12.4 0.6530(2) 3.7066(17) 1.3697(8)
15.3 0.6511(3) 3.686(17) 1.3531(1.0)
18.0 0.6496(3) 3.6765(23) 1.3435(1.2)
21.3 0.6479(3) 3.6602(22) 1.3308(1. 1)
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Table 2 Equation of state parameters for Fe/Ni with light element components

Chemical formula Structure K,/(GPa) K, Reference
Fe-5. 2% Ni hep 212(15) 4 [25]
Fe-10. 3% Ni hep 215(25) 4 [25]

e-FeSi P2,3 209(6) 3.5(4) [26]
FeSi Pm3m 184(5) 4.2(3) [27]
FeP, Pnnm 235(3) 4 [13]
Fe, P P62m 165(3) 1 [12]
Fe, P 14 159(1) 4 [20]
Fe,C Pnma 174(6) 4.8(8) [28]
Fe;S 14 156(7) 3.8(3) [29]
Ni, P P62m 201(8) 4.2(6) [30]

(Fe,Ni)g (Si,P)y R3¢ 220(7) 4 This study

Fe hep 163(8) 5.3(2) [31]
Ni fee 185.4(10) 4 [32]
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p—V Equation of State of (Feo‘ 03 Ni() 97)8 (Sio 79 P0.21)3
YANG Jing, WU Xiang,QIN Shan

(School of Earth and Space Sciences , Peking University ,
Key Laboratory of Orogenic Belts and Crustal Evolution ,
Ministry of Education ,Beijing 100871 ,China)

Abstract: Perryite (Fe, o3 Nig o7 )s (Sip. 79 P21 )3 sample was synthesized using the standard solid-state

reaction. The X-ray diffraction results show that its space group is R3¢ with the lattice parameters (a
=5=0.6638(1)nm,c=3.7892(2)nm,V=1.446 15(6)nm’). In situ high-pressure X-ray diffraction
experiments were carried out up to 21. 3 GPa at room temperature. No phase transition was observed
in the present pressure range. The unit-cell volumes show a smooth decrease with increasing pressure.
The variation of the unit-cell volume with pressure was analyzed by Birch-Murnaghan equations of
state. Results of the B-M equations of state yield a unit-cell volume (V) of 1. 4414 (24)nm’ at zero
GPa,an isothermal bulk modulus (K,) of 220(7) GPa. Axial compressibility was fitted linearly by
Murnaghan equations of state. We obtained K, =257(9), K, =165(4). The ¢-axis was more compressible
than the a-axis.

Key words: perryite; high pressure;equation of state



