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Table 1 The electron probe analysis of natural chalcopyrite %
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Fig.1 Angle dispersive X-ray diffraction patterns

T conditions indicated

(112).(200),(004) .



830 27
(220),(204).(116) (312)( D, , 20 ,
, 6.0 GPa , Rocksalt (31D) ,
7.8 GPa , Chalcopyrite Rocksalt ( D ,
32.0 GPa ) Rocksalt
6.0 GPa Chalcopyrite Rocksalt , R Chal-
copyrite , Chalcopyrite ,
, o ) Rocksalt
(pV  pVT) .
Birch-Murnaghan (2]
p=(3/2) K, [(V,/V)T —(V,/V) I X {1+ 3/H( K, —4) [ (V,/V)?—17} (1)
Vo Ko K, N
s (CuFeS; 5) Lt - = 300K
Rocksalt A% ( *g 0.064 ° 628K
2), K, 4, T oo}
(CuFeS, o) Rocksalt K,=109(4) GPa, R |
Birch-Murnaghan ) 2
. K=K, + K/, (T—T)), |
Vi=Vyexp La(T—Ty)], (CuFeS, o) 0056 =5 15 20 25 30
Rocksalt pVT Pressure/(GPa)
C 4. Ki=4, 2 Rocksalt 628K pV/V,
(CuFeS, 5 )Rocksalt K, =109(3) GPa, Fig.2 Isothermal equation of state for rocksalt structure
(AK/9T),=—0.033(4) GPa » K", phase of chalcopyrite at 300 K and 628 K
ay=2.0(2)X107°> K,
s (CuFeS, &) ,6.0 GPa Chalcopyrite
Rocksalt , 7.8 GPa , . Chalcopyrite-Rocksalt
«C 2, , (32.0 GPa)
(CuFeS; o) .
, (CuFeS,) 2
Rocksalt . Table 2 The transition pressure of chalcopyrite
Tinoco ™ X , at different pressures
CuGaS, CuGaSe, Chalcopyrite Samples Transition pressgre References
Rockelt ( - of chalcopyrite/ (GPa)
Cuy.go Fer 00 So. 01 6.5 [3]
CuFeS, Chalcopyrite CuFeS, 7.0 [4]
C 3, » CuGaS, CuFeS, 6.3 [5]
CuGaSe, Rocksalt CuFeS, o5 6.0 This study
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Table 3 The thermoelastic parameters of chalcopyrite

Samples Phases K,/(GPa) (K/aD),/(GPa+K™") a /(1077 K™H) References
Chal it 97 — —
CuGas, HeopyTe [4]
Rocksalt 105 — —
Chal it 102 — —
CuGaSe, eopyrie [4]
Rocksalt 113 — -
CuFeS, Chalcopyrite 91 — — [4]
CuFeS, o Rocksalt 109 -0.033(4) 2.002) This study
5
ADXD s N 628 K.32.0 GPa
(CUFGSL% ) ° ’ 6. 0 GPa
Chalcopyrite-Rocksalt , 7.8 GPa . (CuFeS, o) Rock-
salt K,=109(3) GPa, (JK/aT),=—0.033(4) GPa « K
a=2.00(2) X10 > K,
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X-Ray Diffraction Investigation of Chalcopyrite
under High Pressure and Temperature
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Chinese Academy of Science ,Guiyang 550002 ,China;
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Abstract ; In situ angle dispersive X-ray diffraction measurements for a natural chalcopyrite were performed by
using heating diamond anvil cell instrument with synchrotron radiation at BSRF up to 32. 0 GPa and
628 K. The phase transition of chalcopyrite from chalcopyrite structure to rocksalt structure is around
6.0 GPa. A fit to the high temperature third-order Birch-Murnaghan equation of state yielded an
isothermal bulk modulus K, =109(3) GPa,a temperature derivative of the bulk modulus (9K/aT) ,=
—0.033(4) GPa » K™',and a thermal expansion coefficient @, =2. 0(2) X 107°> K™ of rocksalt structure phase
of chalcopyrite for the first time.
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