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Experimental Study on Thermal Diffusivity for Albite Aggregates
under the condition of High Temperature and High Pressure
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Abstract: Albite is one of the most important minerals in the Earth’s crust. Knowledge of its heat-transport
properties under the condition of high temperature and high pressure is essential for understanding thermal
regimes in the crust. In this study, high pressure experimental apparatus was built on the pulse heating
method, and thermal diffusivities of albite aggregates at 0.5 GPa, 1.0 GPa, 2.0 GPa and 373~973 K were
measured. Pressure coefficients of thermal diffusivity for albite at different temperatures were 4.8%~
9.2%/GPa, which were much higher than other common silicates of 4%. In the environment of the crust,
pressure effects can promote the thermal conductivity of albite 17% higher than ambient pressure, so when
calculating the thermal structure of the crust, the effects of pressure need to be considered.
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Fig.1. Sample assembly for thermal diffusivity measurement
under high pressure.
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Table 1. Temperature dependence of thermal diffusivity for albite under high pressures (mm?/s)

T/IK
p/ GPa
285 373 473 673 773 873 973
0.5 1.270 1.060 0.968 0.9118 0.887 0.844 0.824 0.804
1.0 1.317 1.147 1.058 0.984 0.917 0.915 0.915 0.887
2.0 1.352 1.172 1.090 1.005 0.990 0.963 0.965 0.922
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Fig. 2. Temperature response curve after the pulse
record by the oscilloscope.
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Table 2. Fitting parameters of thermal diffusivity with D

p/ GPa a b c R?
0.5 0.66548 1.0985%10? 1.6999x10* 0.9847
1.0 0.76803 0.87538x10> 1.9893x10* 0.9889
2.0 0.92753 -0.14775x10? 3.8980x10* 0.9724
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Table 3. Temperature dependence of pressure coefficient for
thermal diffusivity of albite

TIK 285 373 473 573 673 773 873 973
D/(%/GPa) 48 59 66 78 83 88 90 92

M1, = 05GPa
® 1.0GPa
+ 2.0GPa
1.2 * Sass (1965)
o
E
Z 1.0
Bl
o
=
508+
&
0.6
T T T T
200 400 600 800 1000

I K
43w P YT R B AR
LN GR I ELAL
Fig. 3. Pressure dependence of thermal diffusivity for albite
and comparison with previous work.
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