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Fig. 1, The relationship between module,  phase angle and applied frequency
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Table 1 The fitting parameters for pyroxene impedance
35} at 1. 0 GPa and 2.0 GPa
® 10GPa p/(CPa)  T/(K)  R/(MQ)  C/(dF)
-40F A 20GPa 593 16. 470 2.217 0.9811
= 623 8.678 2104  0.9904
-4.5F 669 4. 857 2.246 0. 9845
1.0 690 2. 847 2.521 0.9670
-5.0F 723 1. 675 2.645 0.9689
756 1.034 2. 668 0.9630
B T T-—% 792 6.373 293 0.9552
10YT 1 (K™ 542 31. 250 1.551 0. 9900
588 9.983 1.420 0.9984
4 1.0 2.0CPa 20 612 6. 177 1.487 0.9895
Fig.4 The relationship of between k0 and 1/ T 636 3.751 1.455 0.9968
662 2.263 1. 639 0.9852

at 1.0 GPa and 2. 0 GPa for pyroxene

2 Arrhenius
Table 2 Fitting parameters of the electrical conductivity to
Arrhenius equation at 1.0 GPa, 2.0 GPa

p/(GPa) T/ (K) 1590 0/ (S/ m) AH (V)

1.0 580~ 792 0.715 5.19 0.661
2.0 450~ 750 1.157 14. 35 0.673
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Y§3 000 t 1.0~ 2. 0GPa 450~ 792K 10°~ 12 Hz

, 0. 661~ 0.

673 €V, 5.19~ 14.35S/m

References:

[

[2]

[3]

[4]

[3]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[13]

Chen Y,HuanT F. Rock Physics [M]. Beijing: Peking Unwersity Press, 2001. 219- 220. (in Chinese)

s . . : , 2001. 219~ 220.
Hood L L, Herbert F, Sonett C P. The Deep Lunar Electrical Conductivity Profile: Sructural and Themal Inferences [J] . J Geo-
phys Res1982, 87:5311- 5326.
Xu Y S. A Review on the Eledrical Conductivity of Mantle Minerals and Rocks [J] . Earth Science Frontiers, 2000, 7( 1) : 229—
237. (in Chinese)

[J]. ,2000,7(1):229- 237.

Duba A G, Boland J N, Ringwood A E.The Elecrical Conductivity of Pyroxene [ J] . Joumal of Geology, 1973, 81: 727- 735.
Huebner J S, Dillenburg R G. Impedance Spectra of Hot, Dry Silicate Minerals and Rock: Qualitative Interpretation of Spectra
[J] . American Mineralogist, 1995, 80: 46— 64.
Dvorak Z, Schloessin H H. On the Anisotopic Electrical Conductivity of Enstatite as a Function of Pressure and Temperature [ J].
Geophysics, 1973, 38: 25— 36.
Will G, Cemic L,Hinze E, et al. Electrical Conductivity Measurements on Olivines and Pyroxenes under Defined Themodynamic
Actities as a Function of Temperature and Pressure [ J] . Phys Chem Minerals, 1979, 4: 189- 197.
Xu Y S, Shankland T J. Electrical Conductivity of Orthopymxene and Its High Pressure [J]. Geophys Res Lett, 2000, 26(17):
20645- 2648.
Hinze G, Will G, Cemic L. Electrical Conductivity of Measurements on Synthetic Olivines and on Olivine, Enstatite and Dbpside
from Dreiser Wether, Eifel ( Gemany) under Defined Themodynamic Activities as a Function of Temperature and Pressure [ J].
Phys Earth Planet Inter, 1981, 25: 245- 254.
Constable S, Shankland T J, Duba A. The Electrical Conductivity of an Isotropic Olivine Mantle [ J] . J Geophys Res, 1992, 97:
3397- 3404.
Xu J, Zhang Y, Hou W, et al. Measurements of Ulirasonic Wave Velociies at High T emperature and High Pressure for Windows
Glass, Pyrophyllite, and Kimberlite up to 1400 ‘C and 5.5 GPa[ J] .High Temperature High Pressure, 1994, 26: 375— 384.
Roberts J J, Tyburczy J A. Frequency Dependent Electrical Properties of Polycrystalline Olivine Compacts [ J] . J Geophys Res,
1991, 96(B10) : 16205- 16222.
Tyburczy J A, Roberts J J. Low Frequency Response of Polycrystalline Olivine Compacts Grain Boundary Transport [J]. Geophys
Res Lett, 1990, 17: 1985— 1988.
Zhu M X, Xie H S, Guo J, et al. Impedance Spectoscopy Analysis on Electrical Properties of Seipentine at High Pressure and
High Temperature [J]. Science in China(Series D) ,2001, 44( 4) : 336— 345. (in Chinese)

s ) , - [J]. (D ), 2001, 44(4): 336—
345.
Xu Y S,Poe BT, Shankland T J, et al. Electrical Conductivity of Olivine, Wadsleyite, and Ringwoodite under UpperMantle Cor-
ditions [ J]. Science, 1998, 280: 1415— 1418.



182 18

The Electrical Conductivity of Pyroxenite
at High Temperature and Pressure

WANG Due-Jun'?, LI He-Ping', LIU Cong qiang', YI Li'
SU Gen-Li', ZHANG Wei-Gang’, XU ZuMing ',

(1. Institute ¢ Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. Graduate School o Chinese Academy o Scences, Bejing 100083, China;
3. Changqing Petroleum Exploration Bureau Oil & Gas Develqpment Co. , Xi an 710021, China)

Abstract: The electric conductivity of pyroxenite has been measured at pressure of 1. O~ 2. 0 GPa, temperature of
320~ 700 C, and frequency of 10’ Hz to 12 Hz, and the conduction mechanism has been analyzed in tems of the
impedance spectra. Fxperimental results indicated that the electric conductivity of pyroxenite depended on the fre-
quency of alternative current. Impedance arcs representing the conduction mechanism of grain interiors are displayed
in the complex impedance plane, and this mechanism is dominated at high pressure. The activation enthalpies for py-
roxenite are 0. 661~ 0. 673 eV. Higher iron content may lead to the higher values of the eledrical conductivity in the
experiments.

Key words: high temperature and pressure; impedance specira; pyroxenite; conduction mechanism; electrical condue-

tivity



