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BHEIA, T PAE TR ERREN RANEEF<0.5 GPa), v, WE 7 & 22 52 16
- R, RS R EF. EFIEAAEE 2
~2.5GPa bl L, v, MESIW T A B TF
Bl A ZEREEZTRMRAEATH
Pk, TR ST E RN,
BIIERF R P E KRB RAETE, X
Wl v, FE T B R KEE T R R
E., BEE S Fa e el 4] 4, 3K H i

74

68

o [fl{EsrE-L

* EAASHMGRME EHAHN

v,/ (km-s ")
™

. R

w FfESE-U
3 < :f-2
% . AL

65'

2.5 GPa BT, M3 TLE &M &, /4
SEFET, Y 25 b T SRR Y B
Eih, B >2~2.5 GPa Wl o, HRBLT
FERRE R S (LB 6 RIS E. 5 T AT I
I ¥, 08 1 R T R S E AR, BB
C et T HBAESRLEH 0-0.2 GPa AT,
RSN -+t £ L2 4 &b :ur=-2 St B i)
S SR ER TR I IO 0. R AT . B
as a function of pressures at room temperature TIHERT IR A R 35 NI, ik R
L MEE S U FER R F4 78 T 4 Py 2 5 B 6 15 1R 104
fole FEIREPRYE (S A BT, TEMES F BT R b R T K B 7, T e R
BOMCEEBREEE . TR R R TR (R A BB 358 P, FE HI7E 0~ 0.2 GPa JFE 9, S\ if i 7B
FE o e T ERL A 188 00 5 5 o TR R ey T 5 06,
BB, T 1A 8 72 R e 15 B A TR A 2B o, [RCH KBS S e A IS BN 5 TR
— 28 —

62



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

2000, 7(1) W F A %

R, SIS R B RGP Ay e R R A ER WS A (1) LM E
a5 QHEREWF G . T EEE R G EMR AR, B e E r A R EiEs o
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HHSHEHE, WEH>2~2.5 GPafll& Bl v, - p BEEL(E | PEL)TLLAIMERE
AR EAZ A TR GEE (v, o )W 6.856 ki/s, MRITHIKTEEREET
M X R ENMEEE (0, V92 6.3 k/s AT . XEERIER, EAUSKR, B TX%
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R, I ERIMEEA B EET mE TR IR,

B AT, FIH XA S e BB T 6.0 km/ B, HT, I AN S S S
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YEECETE 1.0 GPa B FAGER (v ) BERE A ELHLR, 3 KT M E R EPHE R,
FILLE ), TE IR B KR, M S0A R MR B (o )RR EM TSR E . BREAS
Tl 640 T A A7, RESLAPMBE LSS R R, IRITHREETHE (700 C LI L), HEmEm ke
AT HGE TR T RRETANEE G AR AT R R A U A L R LR AR
B, R A IR T B BRI 3), ARESERATE R R R U RS BT A MR S A
R, FATA IS TE A E Sl T R 8 7 28 T B RIS #an P ie a0 AR
KA S0 31 {8 H Firsd FARIEHE i) ol B HLBGE TRE R TRemig e, A it ixut
B BRI TR BT E A R T R R T R e B .
1.3 BERSETERESFMERFERABY
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SRR, FEm i IR THERE (b T, EFERBIESETEH T EX
HOERFVIE (L B 1 Rl 320 A 2 B B I RS A TR DL RS IR RS R S I I BT 7
2.1 REEAEEEMITEATESHRIED

Fotk (2 IR BB HTT BRI FE 9 45,6~ 44,5 {Z4E0S), TiE BRI 10 %
ARl 5 A B B 38 {24, RIMERRERO: T RALE 8 LFamEicF. AT
R IRE T 8 {LFEAYE (P B, 1040 Tk (b2 B01E, B0 H 5 DG R i 402 (AR BRor
BRE N A AT T — R FIE ORI, 4 30R HA-EEa R R0 15,

LI H T MEREI R A (HS 8D REBREL #1F 0 a4 B EE& iR (1 460 ~2 300 T)
FHL(1.0~ 3.0 GPa) FHEFT T HSRESS . W M HISRY R BT T 2 EMBE T
RO BT Y FAREE AT . RIRE A AR AL HE4 th AR PR, AR AR AL, - F
S BeR, W ; 53— A0 7 dbr 2 (8] P P B 4 5 B o I SR B B AT & () B
. R 1EHTXPEREBN S FHRICTER. A1 7, AFHEEFHSE 5L
VR XATRER A BIAISESE P BEWEE T 00 iE . ILHh, BEIBEHE

+ 1 EERFHPHRNA RIS TR TSR
Table 1  Probe analyses of two different glasses m the experimental product

g/ %
Sy Ty ALGy CrDy FeO MnO MgD GO NaO Ko P05 28
3.1 57.04 2.11 18.83 0.03 4,11 0.00 4.792 3,14 1.07 0.29 0.11 91.52

%g AR 5B

ﬂg&éﬁ 52 58.60 2.4 19.67 0.08 4,85 0.19 5.43 3.52 1.08 0.06 0.11 95.63

*
g 53 56.39 1.50 18.62 0.14 577 0.00 7.85 3.82 0.92 0.18 0.4 95.23
R

gg 54  63.26 1.46 16.32 0.4 7.10 0.04 1.82 4.94 0.25 0¢.17 .10 95.50

51 62,33 2.31 20.57 0.0} 4.49 0.00 5.24 3.4 1.16 0.31 0.12 100.00

gr MR 52 61.28 2.13 20.57 0.08 5.07 0.20 5.68 3.68 1.13 0.06 0.12 100.00
L& 53 59.21 1.58 19.56 0.14 6.06 0.00 8.24 4.01 0.95 0.19 0.04 100.00
—R &HE

BEEE 54  66.24 1.53 17.0% 0.04 7.43 0.05 1.90 5.17 0¢.26 (.18 0.11 100.00

FEk B R E SiOz, FeO, Ca0, #1 AlaO5, MO, JEHE MO 9 S BB, T £ 4% H 1 i
AR TS R A R MO R LR YRR TEEWHERELE
TIREMS (L& (F. 3.0 GPa, 1 650 ), KEFENFRHBEBAER T EoNHENE S 7
Fe, Mg, Al( B FFRES LSRN FI5 Al Fe, Mg 5% Si( A FHRORCEESERT ). BRES SEF
RIE R A BRI F TR, W Bl FEE . MESSEERR Bt EEE
Hr, PO HIFE SR B Sl T IR Rk 3 R R i BR BRI AN ZERE L) 1L B Roedder $14:69 Apollo IT
B TR PR A O R, R — LR R, RATA SREEREL HRR
TIREEHTERS EEERL s FREEMT RN — T EEFEE, ATEDIRERIN TR
Wb, EEEREL E AR e rTRER AR R E W B A, T gk <.
2.2 WMEZRENEESEITRAS EEEERTR

DR P, ZRERBEEHAEEE 7 hEkREmm KE T, = 5{07E TErib m
W, PPREBREE T XS RAMER TT M A REA R EE T o EEN
B, WA EREAEan K BHFRR, 1 3 S [ e fE IR eSS L REE
— By, H B A oK BN TR R T RSN S RS R E R RE R
MBI RGETTE:. A, RINETTEHESE T XRESEREE, 3Lk fn s
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RESHEMNIT TR, SRS R EEEF LN MR 2R E, AERE
BEE FEHR, SHERAO_ERNESETKEMENEL. AR SEENERK
Pt LR A ENERA WG E,. EAT T ER, REHENHN 1.0 GPafl 3.5 GPa
W, LR AMAERIEE HZ 0 1 400 T 1 700 C. AREFTE R G FRMALZ
L ETEIRE RN 14001 700 CTRIEHH 1.0~3.5 GPa & F5eml. HEAERAER
HHEBRWEIRN, RSESMSE, HERRR/NEES PRAER. M ARREERT
THREBHZRATHHE, AL ERSNE T g BEE R 2), WU EHRMEE R,
K& F A0 0, ShR ) SRR G MEE AHRMER -, BREATEFEHZMHF AR
#2 FERAERGTREMNZREBRNPEN

2000, 7(1)

Table 2  Densities of basaltic glasses from various temperatures and pressures.

1400 T 1500 T 13507 1600 C 1650 C 1700

»/GPa ¥ o7 W o ¥ o B ol W ol W ol
g (gem™ F (grem™® T ogem™) § (gem™) 5 (grem™?) B (grem™?)
1.00 31 2.8419 1 2.8424 & 28002 11 2.7931 16 2.8B031 21 2.7810
1.50 32 1.8421 2 2,8519 7 2,859 12 2.833 17 2.8831 22 28847
2,00 33 2.8574 3 29434 § 2.86B0 13 28507 18§ 2.8763 23 28805
2,50 A 29110 4 3.0087 9 29085 14 2.9793 19 2.9093 24 29657
.00 35 34061 5 2.9284 10 20019 15 3.0895 20 30415 25 3.0443
3.50 36 30070 37 3.1402 38 32237 29 3.1533 40 3.2449 28 3.1051

i FEMER N 2,986 1 g/em’

B BALERTE . ATERERER AT LB E, KBS A RN, FEE R
L, Z R EHE T[S0 (BB KNS )M [SL0: ° (BREWE ) ®HL, W
[Si206 )7 (BRI N. FEik, MEALENEMGEHZIEERGE TR EX
T EREOE R TR, SR RN, B EN = hERE oM E
W&, SR TEAER, BEE TR, SEAEERD, SE BB RE R RE
Elzm[zllo

2.3 ZEE SR EENERYAEIR

LR R PIEE E & TEAR R SE R, IR/ 3.0~3.5 GPa il 1 400~1 500 CiRETE

®3 DETFONETRISHTERBIRG AR
Table 3 FProbe analyses results of garnet and its end number component
wg/ %
2=
S0; T Alkly Cny FeO MO Mg GO Na0 KO 28
353" 41.63 1.44 21.38 0.06 16.51 0.39 13.87 6.93 0.22 0.02 102.35
310" 40. (% 1.21 21.26 0.07 14.35 0.32 14.52 8.17 0.16 0.03 100.18
374} 9.3 1.58 19.37 0.07 13.60 0.29 14,08 7.07 0.12 0.04 95.57
% .
ws/ ~(Ca)/ x{Fe)/ MR o(FE)/

HS 5w BE B GE B% (et - . '
Mg+ Feé* + Mn) #{Ca+ Mg+ Fe?* + Mn) x{Ca+ Mg+ Fe* - Mn) = (Mg}
WE Wh BE BA BR i

35(3) 24.94 19.43 54.58 0.87 0.19 0.18 0.33 0.49 0.67
36(10) 18.58 23.01 57.48 0.72 0.23 0.21 0.28 0.51 0.55
37(4) 16.08 21.82 61.14 0.73 0.24 0.19 D.28 0.52 0.54

o S MRS 35030 W A A0 GPa, 1 400 T :36(10); LEG S {F 3.5 GPa, 1 400 T ; 37(4), L&
3.5 GPa, 1 500 .
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EEMESME. HEEFR., £ MNEEREAAEM, KR EReTER. mEZE T
AR Y. WL P AT TR TR (R F TR T WA
i RHM. AU EE, MERE.EHHAS, &8 A T/ FO & BEH T,
MgO S BAANIEN, e R E 7 LRI VER A B REEEIN(54.58% —~57.46%
—61.14% ), PR A RE AR S BB 1 (24.949% —~18 . 58% —~16.08% 1. Mk bkE, &
REMEREFTRERNATE F AT LE—8 FEVESEA. £ LRTR~Y
R FFE SRR TEBEETAEFA

PRI EH. AR Eifr 8 Eigm g ESs ”k\

A

NP 5 FR, e TR E YRR ] \
P ss, Fohi B it Bk 8T, FKIBH M= —
NS IEEE/IEEF 644 cm !, 749 em ™!
2 F | H 8 F AR 606 cm™!, 787 em I
M, HmEHMATHIEM 416 cm™ ",
575 em Y, 644 cm 'F1 749 om” W, MOTGHE
B T Wl BRI -

N !
W At
FLBFHPIEE IR EPREFT LR

HEHE A (P A- Ab IS E- An). 1R

EFHE A (AR - A SRR E T M+ F 18 AT — /

X5, #IET An - Ab H &R B R U /\n,, \M‘NR}
MIE; Bk T 1.0 GPa, 18 K 4 % U

1 490 CHY, BF KA BT RERFERR -
AT R E, BETEA TN E s
TRSEERRERMRAG EARF g5 prepgsempiresn

3.0 GPa B VIR E W E K EAR E4 & Fig.5 Raman spectea of corundum and garnec

. EM, REE - AaE T AP AR EEYERG T REN. FEBME
B ESEME(3.5 GPa, 1 400 THESTHIEAEEM R G o= adh R, £
WA B R, BEERENI En R, TSP EE &EH
REFANEEEEZ —, (HE EE S fRE o8 —aiAn2l, s > il geas S
B E, FTee St R REFEX RN TR ER. FLEMERITFRNEERTLIMA
FEELRE PR FERUA, SRR ER E R 7 NIy k.

3 EBNE A KA AR R IR A 5T

KEMFRATREENREZ —, KIEMRNTHEER EAFTEBRARE. &
W R AKFI K R 1P 2 IR Ry PR I, S5 HHIRT A 53 B9 0 LU, 8 I 37K ok I R 3R
FEtE . RAYHEE, AR SHEEREE 2. FEREN L EUERIERFET
TS, @R FKEFSRRAHETRCRE R ENHATERER. B, #TRES
B T AR MR A 37, X3 FHRITHER i 4 R fh . e R e, LRt &= i 1
HEEEE XL,

Intensity LLAO. Inm A 804 fRIRRAE LD
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3.1 BEEET ARSI TSR LR AT
FEEF0.21~5.0 GPa #IBR 20~ 350 C {3 T, METRM-KWHESE, FEHT ~
FREE T i SR-E A0 602, RREREM, YEH<1.5 GPa i, KB 53
B TSRS, M EF > 1.5 GPa i, FE B TR Sk, B 573 B 2 &
K. BOREAE ke SEEB AR, YrkB koK, SR A, YEH>
2. 11 GPa(k Y4875 ok VIUAEHY FE 1) B, 7k PR 2l 1 B o S T -— A5 BB R 1,
TERLIS B SR 2 o, TR TFREE I S K AT KRBT SR (25261, 17K B NaCl %%
W E R TRUHIRY, ABSE FEHMETTINES, EH4SHE 0.57 -
.y GPafl 2 .11 ~2.58 GPa i
FEERSENREY HEHES
Tk #y & BT (KM K VI—
KV EHEE . it E
5 , AR R s 5 KM A %
! f, NI T b b2t By

E ' P qplest
53 gﬁjjiy § e TERHRR T KB RS
| ; : HLARHR T ok SR BT RO, 4 IR
3 B e e F1>2.11 GPa i, B2 54047 i 28
0 : - 3 4 EFHE MRS B, S EEE

25

"
in

L
A

lg [k (8 -emn]

-b 5

P/ GPa PR R A P R TR0, HFHE
E6 HAPETREBFE i R H— R B ] B R K BT

big.6  Conductivities of the warter at high temperatureax{dhigh Ppressure ]Ei%*ﬁ%ﬁ, %:’M&?ﬂﬁj’ym*—?&

WA KBRS, WL RR Y SRR B K K AT RO B, B A g
ke RS,

WM FE1.5~5.0 GPa BN T HEEWH Trk—KHTH@EBF ERETEL. EEH
2.11 GPa Bt, B RIBFEE A S HH TR/, BB EASE RN RLBE R, 87~
R IE I R A R R, S AR AR 5 SR B R e E LR AR RIE
ik A AR R—KAZS[EN. ¥EH>2.11 GPa b, FIEMF BB AT
B-BERERET G- —-EEETL, MEES BE LR EREREEA - KET, ZT)5
HRIE M AT AL, BRETRIRBRLUNG R, S 8RN E. EHhIITE
Sy HEEE, DL AR A R N i R WL, WK R L AT RK S K e K S R B
T k. FkIRTRETE A R,

3.2 EEREEETHSHESENIRFSR

MaEEH, SA RSN EENSG(FLBEANRABR) TS ERAERW RS EE
081 i, MBEHNERE  EANSREAG THRIERNESE, (T EBREHN T
#H KW E TR, SitEL SRS TR ETHARY, TR T RSN
B, KH BN EEEREEESE . AERKINHRET SRS E T EHEfETS
(30 NaCl, HCl fil KCL Z9)Hy e, S 3R g o 127230 b T T R A B E - S EXRY
e . R FEW KO HE R TE D E T B Sl g Rt TifiE.
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2000, 7(1) w F H % g AR H B % 3%

STERATA R KO 2ot fh22 il (99.5%), S B FRKERBEKE « (KA =
0.01 mol/L FiK. FE T RKEFHKEIFAHE T RIS BREERKEN, L%
EE25C,10° PabBf A3~ 10770 Veem ™' BCRIBE - (KCD = 0.01 mol/L A KC #5455
TE25C.10° Pa Bt 534 1.47 > 107207 L eom L, SHRMEE 1.4135107°Q 1 em ™ 14H
Y iR2ZE R 5% -

ARG RN ETHAT AR | Z | FI0E 5 o« RS SH BRI e, HUT
FER ST A S EHBEE 7 15 LR R b, B AR (E 7

Z=1Z|explig)=12Z" (cosg + jsing}

APz AT, « AHEFMER. N - 1 HFIR. B/ 7 o, 2RET G 8E R
T 2~4 kHez Z W), TTEHE 20 38 s 503 — A2 40 F 300~ 500 Hz Z 18], 63555 2 e
0.01 mol/L 1 KOl FWH TR B B, #F St B e SR (TR 4) LR FEN, 1§
R /1(<0.6 GPa b, H SRR A S EBEm 2B R KES XA T EEEH
EAT(>0.8 GPa), B3 HRHEEE SIS L. EZRE, EREaERE T (<300 ),
HSEHE AR, ESESEARSEXRR, HROARETHR: TR ENRE
T(>400 C), R FEEFH THE AR T A, BB R AE S HEE 7857 &k

e RWMEE. EAH

R Ll L T e |
R RO, TR R o e
BE.EDEROEE. 400
SrEEEH B E T AR HOK 0D L e

MRS B TR R
¥, MR L S E
E s nEs S #0000 1
AKeyEENR AR TE

300 CLLF, R A 000 .
TKE’(] *ﬁ.gm},l\?ﬁﬁ%‘ }:}\.ﬁ 0 ng S00.00 1 00G DG
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Table 4  Specific conductance and equivalent conductance of 0,01 mol/L KCl solution
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1.0 637 566 694 649 711 696
1.2 611 527 694 620 704 676
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ON MATERIAL SCIENCE OF THE EARTH’S INTERIOR

XIE Hong-sen, HOU Wei, ZHOU Wen-ge, ZHENG Hai-fei,
SU Gen-li, ZHU Wei-guo. GUO Jie

{Instirute of Geochemistry, Chinese Academy af Sciences,
Guizhow Guisang 550002,Ching

Abstract: Some advances in the experimental studies of the physical and chemical properties of
the Earth’s materials carried cut in the Laboratory of Material Science of the Earth's Interior
in recent years are reported. In these experiments, the multi-anvil apparatus is used to simulate
high pressure-temperature conditions of the Earth's interior. The compressional wave velocities
for various rocks have been measured under simultanepus conditions of high pressure and high
temperatitre. The softening and amplitude effects were chserved during the measurement of the
compressional wave velority. In the melting experiments of chondrite, the immiscibility of two
different silicate melts{one is rich in Si(Oa and the other in MgO) is identified by the microscop-
ic study and probe analysis. Based on the melting experiment of the alkaline basalt at 1.0~3.5
GPa and 1 400~1 700 'C, the relationship between structures of the alkaline basalt melts and
pressures is discussed. In addition, it is found that the corundum can erystallize from alkaline
basalt melts when the eocling rate of the melts is very fast. Such a phenomenon has not been
noted or described in previous studies. The thermal and electrical properties of water and elec-
trolytic aqueous fluids are determined at high pressure and high temnperature. Some new phe-
nomena are discovered, such as the metastable phase of ice¥!, pre-melting effect of ice. etc. The
results are new data for elucidating the characteristies and evclutions of the materials in the
Earth's intericr.

Key words: material of the Earth’s interior; high temperature and high pressure; elastic wave

velocity ; magma melt structure; supercritical water
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