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Fig. 1 Experimental setup for electrical conductivity measurements

0.5 mm [R5 FE S B, 3 75 9 Sk AL
BEFF S 7735 3k o AR ] 4k R PR B S
o4, vl ) FE o 20 RN B 4 B (SRR i L S
e R A TR SR PR A R T, R TR B 1R 25 K2 R £5 K
1.3 PEInIENE

S, LA 1 GPa/h (1 R R 50 R R R T8 E RRAE, TR EE L) 300 K/h (9 FHELE R T3 1273 K,
IEAE ZIELEE TR 2 b, (RE b 5 B OP A5 BNk RR B R . 25, I8 4T Solartron-1260 BT/
26 ARSI HT AN, 4 5015 5 T A 23 S 107~ 10° Hz, 4ty FbLFE O 1V, LAIRLEE 500 18] I 726 T 1 i 6 18 e
SR 0 5 BELHU A7 T A 0k . Ay T TIE R 0 VA A A T, AT T A T R R 47 B

051201-2



533 3%

U IS T X Sl 55 B A SR XY A PR S i ) S BRI 5

ER

i, BRI E T YOS ES . 2, FIH Zview B4, 8 545 f BELRT CPE I3k 1) 45 A0 F % 6] 52
B A A A BH DT HEAT 005 AL B], AT 45 2R [R) 3 RE A R AR BEAE R(Q) , JFARAE T 30 e & o

o(S/m)

o=1/p=(LIS)/R (1)

A ph BBH R (Q-m) , L oy 5556 B 5l & B
(m), S AT (m®) . J28 0 TR )R 2

“N+0.1 GPa,

T BE DR 22 9 £10 K, BTG5 Y

WE/NTF 2.0%. WG, BT BB i AE
G R, 38 OB A T I U UL L
TOUIE B, HL 75 8O 7 G an &l 2 e, Ho
Kl 2(a) AT 2(b) 43 5 R s 1 L &% 15%
FeS MM A 1Y 15 s I .

4x

=R

2

R

el

15% FeS B A 1T

/ﬁ\

K2 (a) 2B H (b)
Fig. 2 Backscattered electron images of (a) pure olivine and
(b)15% FeS—bearing olivine
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Fig. 3 Comparison of complex impedance spectra of pure olivine and 15% FeS—bearing olivine

under different temperature and pressure conditions
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Table 1 Fitted parameters of Arrhenius relation for the electrical conductivity of samples
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Fig. 5 Activation enthalpy versus pressure

Sample p/GPa T/K g oy oo/(Sm™) AH/[eV v
1 723-1273 2.53 338.84 1.18 0.9913
Olivine 2 723-1273 1.96 91.20 1.11 0.9781
3 723-1273 1.05 11.22 1.03 0.9867
1 723-1273 0.47 2.95 0.20 0.9953
FeS-bearing olivine 2 723-1173 1.73 53.70 0.29 0.9802
3 723-1073 2.78 602.56 0.39 0.9845

Note: y>*—adjust R-square.
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Experimental Study on the Effect of Pressure on the Electrical Conductivity
of Pure and Iron Sulfide-Bearing Olivine

LIU Changcai'?, HU Haiying', DAI Lidong', SUN Wenqing'

(1. Key Laboratory of High-Temperature and High-Pressure Study of the Earth’s Interior,
Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: We performed in situ electrical conductivity measurements on pure and iron FeS-bearing olivine
in a multi-anvil apparatus using the impedance spectroscopy technique under the condition of 1-3 GPa
and 723-1273 K. The experimental results indicated that the electrical conductivities of 15% (mass fraction)
FeS—bearing olivine, in the range of 0.1-10 S/m, are 2 to 3 orders of magnitude higher than that of pure
olivine in the experimental temperature range. The electrical conductivities of pure and 15% FeS-bearing
olivine increase with increasing temperature. The dependence of the electrical conductivity of pure olivine on
temperature is much stronger. The effect of pressure on the electrical conductivity of pure and iron FeS-bearing
olivine is different. With the rise of pressure, the electrical conductivity of pure olivine slightly decreases,
whereas the electrical conductivity of the 15% FeS-bearing olivine increases significantly. Based on the
experimental results including the Arrhenius parameters, it is proposed that the 15% FeS can form an
interconnected network in olivine, which dominates the conduction process of olivine.

Keywords: olivine; FeS; pressure; electrical conductivity
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