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Table 1 Chemical composition of halloysite sample

Oxides Si0, Ti0, ALO; CaO MgO FeO Fe,0; MnO Ns,O K,0 P,0; H,0* Total
Mass fraction( % )45.540.01737.39 0.11 0.15 0.017 0.009 <0.00610.029 0.0024 0.012 16.31* 99.58

* It includes structural water (OH™ ) 10.67% and crystal molecularwater (H,0) 5.64% , determined with TGA
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PHASE DIAGRAM OF HALLOYSITE UNDER HIGH PRESSURE AND
TEMPERATURE AND ITS GEOPHYSICAL IMPLICATIONS

Gong Zizheng"'?, Xie Hongsen',J ing Fugian®, Tan Hua®, Bi Yan®

(1. Material Laboratory of the Earth’ s Interior , Institute of Geochemistry ,
Chinese Academy of Sciences, P. O . Box 91, Guiyang 550002)
(2. Laboratory for Shock Wave and Detonation Physics Research ,
Institute of Fluid Physics , CAEP , P . O . Box 523, Chengdu 610003)

ABSTRACT Hugoniot measurements for halloysite with two different initial densities have been per-
formed at the shock pressures up to about 100GPa. Three distinct regions appear along their Hugoniots .
For the samples of p, = 1.375g/cm’, a low-pressure phase( LPP) exists within the shock pressure up to
about 12.69GPa, a mixed phase region(MP) begins at 12.69GPa and ends at about 22.90GPa, and then
a high-pressure phase( HPP) occurs at shock pressures between 22.90GPa and 46 .64GPa . The fitted lin-
ear D-u relations of its LPP and HPP can be expressed respectively as D =0.24 + 1.89u and D = 2 .47
+1.12u, D is the shock wave velocity and u the particle velocity (km/s) . For the samples with py =
2.001g/cm®, the pressure ranges of its LPP, MP are covering 0 ~ 35.77GPa,35.77 ~ 95.48GPa, respec-
tively, and no HPP obviously shows on its Hugoniot . The fitted linear D-u relations of its LPP and MP are
D=1.73+1.72u and D'=2.69 +1.37u,respectively . p-T phase boundary is determined approximate-
ly by the Mie-Griineison equation of state using the present parameters. It is compared with the linear
geothermal lines of 10°C/km and 4°C/km, and suggested that halloysite may be stable at depth about
50km in upper mantle or as a transient phase in subducting slabs at depth of about 133km.

KEY WORDS  kaolinite, shock compression, Hugoniot EOS, phase diagram, upper mantle, water.



