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Table 1 Probe analyses of two different glasses in the expermental product
wy
Si0, Ti0, ALO; Cr,05 FeO MnO MgO CaO Na0 K,0 POy
51 57.04 211 1883 0.03 411 000 479 3.14 107 029 0 11 9152
52 5860 204 1967 0.08 485 019 543 3.52 1.08 006 O 11 9563
53 5639 1.50 1862 0.14 577 0.00 7.85 3.82 0.92 0.18 0 .04 9523
54 6326 1.46 16.32 0.04 7.10 0.04 1.82 4.94 0.25 0.17 0. 10 95 50
51 6233 231 20.57 0.03 449 000 524 3.44 116 0 31 0 12 100. 00
52 61.28 213 2057 0.08 507 020 568 3.68 113 006 0 12 100. 00
53 5921 1.58 1956 0.14 606 0.00 824 4.01 0.96 0. .19 0 04 100. 00
54 66.24 1.53 17.09 0.04 7.43 0.05 1.90 5.17 0.26 0. 18 0. 11 100. 00
Si02, FeO, Ca0, ALOs3, Mg07 MgO ’
MgO.
( :3.0 GPa, 1 650 O), Si
Fe Mg, Al( ) Al, Fe, Mg  Si( ). .
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Table 2 Densities of basaltic glasses from various temperatures and pressures
1400 C 1500 C 1550 C 1 600 C 1650 C 1700 C
p/GPa 0/ 0/ [ 0/ P/ o/
(g°em™® (g°em ™) (g°em™®) (g°em™® (gem™ )

28424 2.8002 11 27931 16 28031 21 2780

L. 00 31 28419 6

28519 7 2.8539 12 28383 17 28831 22 28%7
8
9

.50 32 28421
200 33 28574 2.943 4 2.8680 13 28507 18 28763 23 28805
250 34 209110 3.008 7 29095 14 29793 19 29093 24 29657
300 35 34061 29284 10 3.0019 15 30895 20 30415 25 3043

350 36 30070 37 31402 38 3.2237 29 31533 40 32449 28 31051
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2.3 —
s 3.0~3.5GPa 1400~1500 C
3
Table 3 Probe analyses results of garnet and its end number component
wy %
Si0, TiO, ALO; Cr)0, FeO MnO MgO Ca0 Na,O K,0
35(3) " 41. 63 1.44 21.38 006 16. 51 0. 39 13.87 6.93 0. 22 0.02 10235
36(10) © 40. 09 1. 21 21.26 007 14.35 032 14.52 817 0. 16 0.03 10018
3747 39. 34 1. 58 19.37 007 1360 029 14. 08 7.07 0. 12 0. 04 95. 57
0
ww % ©(Ca)/ ©(Fe)/ x(Mg)/ xEST)/
x(Cat Mg+ Fe2 Mn) x(Cat-Mgt Fe H-Mn) x(Cat Mgt F™Mm  x(Mg)
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 57.46 0. 72 0. 23 0. 21 0.28 0. 51 0. 55
37(4) 16.08 21. 8 61. 14 0. 73 0. 24 0. 19 0.28 0. 52 0. 54
2 ¥ ,35(3): 3.0 GPa, 1 400 G 36(10); 3.5 GPa 1400 G 37(4);

3.5 GPa 1 500 C.
Ta 222, —
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Table 4 Specific conductance and equivalent conductance of 0. 01 mol/ . KCI solution

100 C 200 C 300 C 400 C 500 C
p/GPa K A, K A, K A, K A, K A,
/(10°S° /(Sem? /(10%8° /(Sem® /(10°S® /(S em? /(10°S° /(S=em?® /(10%° /(S°cem?
em™ 1) ‘mol™ ") em™ D) cmol™)  em™ D o™ ) em™D cmol™)  em™D emel™h)
01 373 368 606 650 710 841 659 943 460 870
02 369 351 598 614 703 790 712 887 643 935
03 363 337 590 569 698 747 723 842 689 892
04 356 324 579 555 692 710 730 803 714 860
0.6 343 301 560 516 671 649 725 746 732 802
08 331 282 541 481 652 604 698 689 721 741
L0 637 566 694 649 711 696
L2 611 527 694 620 704 676
. 300 C .
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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 Weiguo, GUO Jie

Institute of Geochemistry, Chinese Academy of Sciences,
Guizhou Guiyang 550002 ,China)

Abstract Some advances in the experimental studies of the physical and chemical properties of
the Earth s materials carried out in the Laboratory of M aterial Science of the Earth s Interior
in recent years are reported. In these experiments, the multi-anvil apparatus is used to simulate
high pressure-tem perature conditions of the Earth s interior. The compressional w ave velocities
for various rocks have been measured under simultaneous conditions of high pressure and high
temperature. The softening and amplitude effects were observed during the measurement of the
compressional wave velocity. In the melting experiments of chondrite, the immiscibility of two
different silicate melts(one is rich in Si0, 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 1400 ~1 700 G the relationship betw een structures of the alkaline basalt melts and
pressures is discussed. In addition, it is found that the corundum can crystallize from alkaline
basalt melts when the cooling 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-
troly tic aqueous fluids are determined at high pressure and high temperature. 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 characteristics and evolutions of the materials in the
Earth s interior.

Key words ‘material of the Earth s interior ;high temperature and high pressure selastic wave

velocity smagma melt structure ;supercritical water



