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Abstract: The experimental results of phase transformation of silica are reviewed in this paper. Previous exper-
imental results show that phase transformation boundaries between quartz, coesite, stishovite, CaCl, structure
and o-PbQ; structure under hydrostatic pressure condition are p(GPa)=(2. 11£0.03)+(9.8X 10 *+1.2X
10 HXTCC), p(GPa)=(8.0£0.2)+ (1.1 X 10 *+3X10 ") X T(C), p(GPa)=(51£2)+(0.012+
0.005) X T(K) and p(GPa) =98+ (0.009 540.001 6) X T(K), respectively. Furthermore, we discuss the
influence of non-hydrostatic pressure on the phase transformation of silica. Existing experimental results show
that the confining pressure for phase transformation of silica decreases when differential stress is present. That
is, the phase transformation boundary shifts to a lower pressure region under non-hydrostatic pressure condi-
tions. Therefore, we extrapolated the two dimensional phase diagram to a three dimensional one, based on the
experimental results of Zhou et al. to include the influence of differential stress on phase transformation of sili-
ca. At the end of the paper. the application of experimental results of phase transformation of silica to ultra
high pressure metamorphism in the earth interior is discussed. We attempt to provide an alternative explana-
tion of geologic data and thus to improve our understanding of geodynamic processes in earth.

Key words: high temperature and high pressure; quartz; phase transformation; static; dynamic
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Fig. 1 Phase diagram of silica
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Table 1 The coesite stability field under static high pressure conditionst"

L/ C A el A S AH A T BRI
700~1 700 p(108 Pa)=19. 540. 001 12X T(°C) Boyd et al. , 196022
400~1 100 (108 Pa)=21. 0-+0. 001 02X T(C) Kitahara et al. , 1964[16]
700~1 700 p(108 Pa)=21. 240. 001 12X T(°C) Boyd, 1964[15); Boyd et al. , 1960[22)
800~1 000 p (108 Pa)=21. 24+0. 001 00X T(°C) Akella, 19715171 ; Bohlen et al. , 1982[23
600~1 380 (108 Pa)=20. 7-+0. 000 99X T(°C) Mirwald et al. . 1980[18]
300~1 000 (108 Pa)=21. 6-+0. 000 79X T(°C) Bohlen et al. , 1982(23]
500~1 200 p(108 Pa)=21. 945-+0. 006 901 X T(K) Bose et al. , 1995L24]
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Table 2 Temperature and pressure conditions for occurrence of coesite under differential stress
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Fig. 2 Relationships between differential stress and temperature

at given confining pressure when quartz transforms into coesite
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