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Table 1 Mass fractions of the chemical components within the sample %)
SiO, Al O K,O CaO Na, O FeO MgO Cr, Oy TiO, BaO
68. 54 19. 40 0.07 0.22 11.50 0.08 0.01 0.11 0. 04 0.02
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S A B (32,5 mm X 32. 5 mm X 32. 5 mm) N, ZJFTE YJ-3000t ZH RN HFE 1123 K. 1. 5 GPa
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2R 6.0 mm . (5 BE2A 6. 0 mm (4 [B1AT 78 88 7 3 A A A U P R RIS RG 0 DR L SRS CFE 400 K RY
LR PG 24 b BR RO B K, DA I e SRR
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Fig. 1 Experimental setup for electrical conductivity measurements
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Fig. 2 Dependency of the modulus on frequency for albite
under the conditions of 1.0 GPa and 673-973 K
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Table 2 Fitted parameters of the impedance spectra of albite under the conditions of 1. 0,2. 0 GPa and 673-973 K

p/(GPa) T/(K) R/(MQ) C/(pH p/(GPa) T/(K) R/(MQ) C/(pH
1.0 673 35.360£0. 760 256.144.0 2.0 673 54.020+£0.120 278.844.4
1.0 723 12.77040. 220 249.7+3.4 2.0 723 19.97040. 340 272.2+3.9
1.0 773 4.89940.072 244.043.2 2.0 773 8.13840.011 266.5+3.6
1.0 823 2.13140.026 238.7£2.9 2.0 823 3.34740.038 260.543.2
1.0 873 1.018£0.011 234.442.7 2.0 873 1.555+0.015 255.943.0
1.0 923 0.632+0.006 231.2+2.6 2.0 923 0.83740.007 251.0£2.8
1.0 973 0.420+0. 004 228.842.4 2.0 973 0.57640. 004 247.442.7
Fs5BHT 1.0.2.0GPaJE I P K A S % a0
BIXH(lgo) SIEERE(T HBHXAERE., H—IT s 5885;‘
Lok E AT Ig o -T 1 R R0 26 1 AH 56 PR AR 4, 4% ’
4 Arrhenius X&KL o _4'(_)
o = oyexp(— AH/ET) ) & 4o
Ko, WIEHHE T (K« S/m), AH W iE b #a -0
(eV) .k % Boltzmann % $ (eV/K) . T 3k 46 % i Ji w5
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Fig.5 Relationship between Igo and T ' for albite
under the conditions of 1. 0,2.0 GPa and 673-973 K
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Table 3 Fitted parameters of Arrhenius relation for the electrical conductivity of albite

p/(GPa) T/(K) o0 /(S/m) lg o, AH/(eV) Y
1.0 667~973 15. 14 1.18 0. 86 0.9976
2.0 667~973 14.79 1.17 0. 89 0.9984

MWE 5 BATLAE W7 1.0.2.0 GPa fl 672~973 K &4 F MK AMBESEAE 10 7°~10 *° S/m
T AR AL, L 13, B A B SR B lgo- T R G I — S H & BT K A B —
AL SHLE . N A B A 25 # R R A 35 AR 8 v] e M A5 1 B K A R S EALHI T BB N F 5 . 7
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Experimental Study on Impedance Spectra of Albite
at High Temperatures and High Pressures

HU Hai-Ying'*,LI He-Ping' ,DAI Li-Dong'**,
SHAN Shuang-Ming',ZHU Cheng-Ming'

(1. Laboratory for High Temperature and High Pressure Study of the Earth’s Interior ,
Institute o f Geochemistry ,Chinese Academy of Sciences ,Guiyang 550002 ,China;
2. Graduate School of Chinese Academy of Sciences,Beijing 100039,China;
3. Department of Earth and Planetary Sciences,
Tokyo Institute of Technology ,Tokyo 152-8551, Japan)

Abstract: The electrical conductivity of albite was in-situ measured at pressures of 1. 0,2. 0 GPa and
temperatures of 673-973 K using a. c. impedance spectroscopy method in YJ-3000t multi-anvil press.
The experimental results indicate that the electrical conductivity (s) of albite ranges from 107%° to
107>° S/m. The modulus and phase angle of complex impedance strongly depend on frequency. The
electrical conductivity of samples rapidly increases with increasing temperature (T),and the relation-
ship between lgo and T~ ' fits Arrhenius relation. In addition, the electrical conductivity of samples
decreases with increasing pressure in the investigated temperature and pressure range. The dominating
conduction mechanism for albite is suggested to be the migration of sodium cations within the channels
in the aluminosilicate framework.

Key words: albite; high temperatures and high pressures;impedance spectra;electrical conductivity
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