%26% HAm HOJE O WM o R Vol. 26. No. 4
2012 4F 8 J1 CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Aug. . 2012

XEHS. 1000-5773(2012)04-0382-07

mimmETHKANBERELRHR
PEX B PP L RIA ENA AR

(L. ERR 7 g b Bk Ak 2 1 50 7 33K P 0 0 o o T s R S92 3 2, B M B P 5500025
2. P EBEBE TR A BE L LT 1000395
3. Department of Earth and Planetary Sciences, Tokyo Institute of Technology,Tokyo 152-8551,Japan)

FE.A£F A K 1.0,2.0GPa f1i8 E H 673~973 K 4 # T. XA X% M ¥+ &
Y3000t ¥ E X AWM HE XL LRAMETHKENERER, TRERKXA . ALHLWNE
FEAEAGEN K EHEFEL L0 °°~10 7" S/m Z ;41K 7 B ML 09 A Fo Al f 3t 4R
EHRBHEROE: MERE TAG WKW RERAZAR N LEE MK HFHIgo 5
T 'z a4 4 Arthenius x 2 E LR EHCEA . MEEIAT KN FERK., XA
BEFewild . dEEEETAK N SR NHATT AEERE,

XBW.HKE:EEESE; T B TR
hESEE.0521.2;P589. 1 X ERFRIRED . A

1 3]

FL S 23R 0 2 A R AT R P Y T TR 2 — T A A A 5 R 0 R S B A AT R b
FL I 00 25 R, AR AT A S MU ER PR A Rl W i BE JR Y L S3 A R W e A L R AR ] LA 5
AR EEAE RN TR IR R R B AR R

KA e i EET YRS T2 A T Hse 45 Fhos . 20y e BR B 60 200 L TRk K
ARG YRR KRR R A SE 1 P AR . R AR R AT W oc Al 2
— O H L SRRSO A B AR A K AT Y R F R . AT RIE A A R g
B> E K T R W A AT i T R R B A R R SR R AR D

AWFFRAETE SR 1.0.2. 0 GPa FITRE R 673 ~973 K (&, R M8 M HTi% 78 107! ~
10° Hz 451 5% 3 Bl 3 I 404 A A Fl 303 3 el 31330 008 04 0 48 i R 7 85 R AR 4 A Hl P 5 11 ) B 2
SRS IR R R B A 5 R B ) R AR A KA TR TR R S AL

2 % I

2.1 HmEE
SRR i SR T T T L B A R B R TR R T B O L BUR ORI . O B
BEWLEE R T AR SR A AR S AR A B S . i B R B AT A AR AR Sy AR 1 BT

[

* WFSHHEA: 2011-01-06; {EE HHF: 2011-02-20
HETIH . b ER B MR H TR T )7 a0 0 (KZCX2-YW-Q08-3-4, KZCX2-YW-QN110) 5 [ & H R Bl
4 (40974051,41174079)
EEB N WIFEHEA983—) L M54, FENFEIRE R T Y8 A B E R,
E-mail : huhaiying1028(@163. com
BIRESE . Z2HFQ963—), 5  WE5E 61 148 S0, E N & R0 Y 3 S R 5T
E-mail: hepingli_2007 (@ hotmail. com



543 R O 45« R T T O B LU SE R T 383

Xl HRPEULERIHNRESH

Table 1 Mass fractions of the chemical components within the sample %)
Si0, 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

TR 75 T PRASC R A U TR TR RS RG Vi Y BRI A R L 2 R TR S 400 KA HLAR Tt 24 b,
DA BRI B 7K o B T S 0 B S 307 B 356 B P A B BORLAR /N T 75 pm R R L SRS CE A — A A
0. 025 mm JEAATE IS 1 L4045 (N VAME 20518 8 mm F19. 5 mm, & 20 mm) H LR 85 B 1) 4 4 0T
SET A (32,5 mm X 32,5 mm X 32. 5 mm) N, Z 5 #E Y]-3000t Z 1 EHL 1 7E 1123 K.1. 5 GPa
M S bess 1 h, B8R BRI RS B G BURE I JE R EE T AR R R A TR A A AR
SEC B M VE A T AR A R P AT AR REL LR AR S R B R B A EL R, R AR A R S AT S
2R 6.0 mm ., (5 BEA 6.0 mm (4 [B1AT , 78 88 75 3 A A AR P TR RIS RS 5 DEAE L SRS CAE 400 K Y
HEAE Rt 24 b BRI BEAK DL AS 0 SR
2.2 XWAE

S 6 TE H ERE 2 B b Bk Ak A B 5T BT BR 9 B TR R R SRR E S M. R T Y3000t AN
T 0 72 9 v R A 1 0 L R A A 2 DA K& Solartron-1260 BT /34 25 67 4> BT AL 0 BEAR A 43, 2 0
SCHRL13-15],

STUSRE S RN 1 R . AT R G I K R R S SR R 7 AR SR L AL TR A R S A B A
WA SRR EE N 1173 K S b bR be 5 he IMIAERt 3 EAGNA AR, R T HIERE S A RIFr
Y 2 IREE A0 N AR SRR 2 1) FH R 4 R A AR IR AR AR A VR A kL R O S RUTR I EE E , OF HLAE
R AR AL B ] 22 M — AN JEERE A 0. 025 mm AR 42 8 DR TR R . 4R R R BE T A AL
J5 e 0 ek R A B R R I, ST DA AR S IR B AR T L Y B4R 6. 0 mm L JE 0.5 mm
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Fig. 1 Experimental setup for electrical conductivity measurements
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1 VAN 107" ~10° Hz J5 X4 A sh E AR TR E bt Widiztr ZView 7. % 107" ~10° Hz
IS LA 1) BEL 33 1A T A Mk e/ AR IE LG L AR AT RE TR 45 TR B RN R O A T PR (E . SR 5
JE 112258 0. 1 GPa, BIBLIE B A AT R 22/ F 2. 0%,
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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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Fig. 4 Impedance spectra of 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

»/(GP)  T/(K) R/(MQ) C/(pF) »/(GPa)  T/(K) R/(MQ) C/(pF)
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. 220 249.743.4 2.0 723 19.97040. 340 272.243.9
1.0 773 4,89940.072 244,043, 2 2.0 773 8.13840.011 266.543.6
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 0.63240. 006 231.242.6 2.0 923 0. 83740. 007 251.042.8
1.0 973 0.42040. 004 228.842.4 2.0 973 0.57640. 004 247.4+2.7
5 4T 1.0.2. 0 GPa JE ) FAIK F L 5% o
xR (go) SHRBERBT HDRLRE., h—T e + Loy
SR ) T 0 T 1 2210 28 HE R ARL 7 o
4 Arrhenius L&, B -
6 = oyexp(— AH/ET) 4 &
Ko, HAEHTH F (K + S/m). AH K 1% LG e |
(eV) .k 3} Boltzmann # 3 (e V/K) , T Jy 4 % i i R |
(K)o I 4Pk (8] 05 75 31 9 80 0E F0 &5, v LU 35 " 10.0 120 12.0 16.0
HRE S RS AR S N ET I, gk 3 prow, Hrh o7 TH(10' K ™)
LB 8 B5 1.0.2.0GPafll 673~973 K 4/ F
Hi 3 FIA 95 1 A 1~ Bl T T e SOt/ 5 MEAN g 5T "H%E

TEAEKETE 1. OGPa R/ A 0.86 eV, 7E 2.0 GPa & Fig.5 Relationship between lgo and T~ for albite
FIF R 0.89 eV, FSLI K LB E A L, under the conditions of 1.0,2. 0 GPa and 673-973 K
FEIWAAL AR B . EA MR Y
WA RAEMAE ST S R 16 S 3852 0 LB 55 3 /N TR S Al 2 B4y RE b 35 5 1 B iR B X H
SRR, AN EE ST B E RS R 0,86 €V ,0. 89 eV, 5 Maury™™ il 32 i BT 3 vk 78 # FF
673~1173 K 204 T 38 a3 I 2 K A% & il 4 A e 3 R A3 B A 75 AL BB 0. 86 eV — 3K, 5 Ni & AV 1
1.8 GPa,573~1073 K Z& A~ FI 2 it BT 35 12 545 19 T 844 A0 BB (4935 fL B 0. 85 eV AR AHIT . (H 2 &
F Mizutani 8 NWFEH K 673~973 K & F 2R3 Mk tE K A TG AL RE 1. 65 eV, X & 4 : Mizutani %
N B A2 ORI B B PR A A A A A A A AR SR I R i 22 0 AR K5 it Ak s Mizutani S5 N
OO BT D R A 5 R R S A AR AR I S 00 e A% o P T AR S SR T Y 52 T R
P vk 2 H AT E bR 5T W 5 H 2 v B R S i 09 5 T S B AT AR0TE R R R ) ) TR P A R i
REL (%) 52 M o RIE T 3000 5 445 S 1) B 1

£33 WKABSZHEN Arrhenius X R ESH

Table 3 Fitted parameters of Arrhenius relation for the electrical conductivity of albite

p/(GPa) T/(K) 60/ (S/m) lg o0 AH/(eV) 7
1.0 667~973 15. 14 1.18 0. 86 0.9976
2.0 667~973 14.79 1.17 0. 89 0.9984

ME 5 BT LLES 7 1.0.2.0 GPa il 672~973 K &4 F .40 K AMHE SR 4E 107°°~107° S/m
YW AR AL BB A 138 o A B R lgo T RIS b — R E L UK A HA —
AL AL . DA 0 AR 25 R R ARG B 6 AR K Tl 20 BT A5 0 L K A 09 S B AL T BB A B S L A
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TEF AR A B A Frenkel fUBREE L B BE S0 A
Naj + Vi = Naj + Vi, (5)
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AR B R Y s L 2 4 Ml AL AE T AR P R A Y X R O S A AR R TR
RS YA O B S I AR AR LA R AR 1 L kR S I R AT Y 1 AR R IR (0. 86 T 0. 89 e VDR JEIA

AT Y L TR G T T LI RAR M M e A A R AR L, X T AT BN E AT Y,
WA B RHAT AN AT AT S5 AR B T A H 3 2R S H A 25 A v BT o5 1 ) PT DA AT A A R
RS ALEDIEE N B SRR, RAGY B AR RR L HORE M A& RIS AN,
PR IH B A E S R SIS I 5T RE S B GV N K T W R L s v TR .l W A =B I A A
AT YR SRV YT R AR SE IS AR M AN A i S R e T 0 SR AL, X 5 Ak
FAWNA K, FETIRART .0 Y s A B SR BB R T 1h 5 400 BIC S M Sk 9 (n Si0, L AL O; |
CaO MgO) il i M ALY (I Na, O K, O FeO) Z [8] i FL A . i 40 K A 4k 24 i2 23 BT 45 51 (AL
& DAAL AR A RS AR 1 & R R R RN R R, W EE A KA
B 7E A A KA Y] B AR SR Y, X T & Fe BMAINA A LS KT Y = 80 g F
AHXT S HL 0™, B A 17 25 A Y HL S SR IR T T 5 0 ) 1 H S R LA A A TR T B

4 45 @

K A FBHYIE e I T AN K AT AE 1.0.2. 0 GPa Ml 673~973 K £/ F (i & BHLITIE . Se i 45 SR 6
WY+ 7 S 0 9 U S L PN B A 09 52 Lo A A A X AR A — s S S BB T BT
FAFAFORL A0 5 AL 114 8 2 BN 5 A A 1 Fl 3 258 0T I R A A SR A0 7 o R RE R T S L O
Hlge 5 T '2Z[E£54 Arrhenius X2 & ;HF 1. 0.2. 0 GPa f1 673~973 K &1 F, 4 K A i &R AE
10777 ~10"*" S/m Ju Bl N S Ak, FE 3 R A 1 SR 52 i RN B IR . AR A 52 90 45 3 00 B IR TR AL A5 L 45
GERK A S S AN A B T LR T BE AR 25 3 H L 20 O BRI E . ARD U AT
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Experimental Study on Impedance Spectra of Albite
at High Temperatures and High Pressures

HU HaiYing"?,LI HePing',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 Y]J-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 lg s 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



