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Table 1 Specifications of the octahedral pressure cells and the sample assemblies

aw/(mm)  a,/(mm)  h,/(mm) pu/(GPa) D,/(mm) D;/(mm) L;/(mm) D,/(mm) L./(mm)
12 21 3.2 6 6.0 5.0 13.5 4.0 5.0
8 18 2.6 10 4.0 3.0 9.0 2.0 4.0
6 16 2.4 15 4.0 3.0 8.0 2.0 3.9

4 14 2.4 28 3.0 2.5 7.0 1.8 2.5
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Table 2 Phase transition pressures of the calibration materials at room temperature

Phase transition Pressure/(GPa) || Phase transition Pressure/(GPa) || Phase transition Pressure/(GPa)

Bi I-1 2.55 Bi -V 7.7 ZnS 15.5
Bi [I-11 2.69 ZnTe 8.9 GaAs 18.3
T -1 3.68 ZnTe 12.9

ZnTe 6.6 Pb 13. 4
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Table 3 Polynomial fitting results of the sample pressure versus system pressure in different assemblies
@/ (mm) A AA B AB C AC R/ (Y%
12 —0. 046 0. 334 2.34X107° 2.96X10" 95.35
8 —0. 242 0. 447 3.93X10°° 7.95X10 " 2.82X10°* 3.12X10°7 97. 89
6 —0.590 0.754 6.09X10°° 1.11X10°% —3.99X107 3.26X10°7 98. 69

1 —0.159 0.273 9.03X10°* 3.82x10" 1.02X10°° 1.10X10°7 99. 74
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Table 4 Fitting results of the sample pressure versus system pressure in different assemblies by least square method

a./(mm) Pressure range/(GPa) A AA B AB R/(%) S
12 [2.55,3.68] 0. 046 0. 334 2.34X10°° 2.96 X101 95. 35 0. 338
8 [2.55,7.7] —1. 200 0.204 4,77X107° 1.57x10°* 99. 83 0.155
6 [2.55,13.4] 0.226 0. 367 4.76X107° 2.15X10°" 99. 39 0.510
4 [2.55,15.5] 0.953 0. 356 6.47X10°° 2.55X10" 99. 54 0. 504
5 # it

Wi T 1000 ¢ Walker %2 FEfl £ 5255 B B BE @ 4055 L 5600 T 3000 F R R4 J7 58 0B i JE ) A
e W TR SE B IR S5 S0 BB 9 M2 O A R T 1000 « Walker 78 5 JE 46 B 73 56 B0 i
1 FE A A TR
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Use and Pressure Calibration of 1 000 Tons Walker Module
High Pressure and High Temperature Apparatus

YANG Bin, LU Feng-Guo,ZHAO Xu-Dong,LIU Xiao-Yang

(State Key Laboratory of Inorganic Synthesis and Preparative Chemistry ,
Jilin University ,Changchun 130012 ,China)

Abstract: The two-stage 1000 tons Walker module large-volume high temperature and high pressure appara-
tus can generate different pressures with different truncated edge lengths of anvils (12,8,6,and 4 mm). If
tungsten carbide is chosen as an anvil, the maximum pressure obtained is above 20 GPa. The sample assemblies
of Walker module apparatus are determined. The pressure calibration is performed by the fixed points of phase
transitions method for different truncated edge lengths. The phase transition pressures of standard materials of
pressure calibration (Bi, Tl,ZnTe , Pb, ZnS, GaAs) are achieved by measuring the resistance change with oil
load under high pressure. The calibration curve of the sample pressure versus load is obtained, which provides
exact information for future high pressure experiments using this apparatus.

Key words: large-volume;high pressure and high temperature;sample assembly;pressure calibration
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