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Thermal Conductivity Prediction Model Based on
Mineral Composition of Granodiorite
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(1. Faculty of Engineering, China University of Geosciences( Wuhan), Wuhan 430074, China;
2. College of Environment and Resources, Jinlin University, Changchun 130012, China)

Abstract: The types and corresponding volume fractions of rock and minerals are the main factors that af-
fect the thermal conductivity of rocks. The thermal conductivity and the content of mineral components of
granodiorite are determined by laboratory experiments. The experimental results are used to study the in-
fluence of mineral composition on the thermal conductivity of rock. The volume fraction of each mineral
component of the rock sample is converted into the wall thickness of the same flat, and a prediction model
of the influence of the granodiorite mineral composition on the thermal conductivity is established. The
camoarison of the experimental results and the analysis of the prediction model indicate that the thermal
conductivity of granodiorite increases with the augment of the ratio of quartz volume fraction and feldspar
volume fraction, which provides a theoretical reference for the utilization of hot dry rock geothermal energy
and study of thermal properties of rocks.
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1
Table 1

The main mineral composition and thermal conductivity of rock samples measured by the experiment

/
/

on/ % (Wem ' =KD
S1 11.32 59.12 1.02 10. 99 — 17.54 2.397
S2 13.49 42.61 28.59 - 0.41 14. 90 2.648
S3 17.02 54.01 11.69 4. 06 1. 69 11.53 2.693
S4 20. 82 47.08 28.01 — — 4. 09 2.813
S5 18.95 68.21 - 1.03 8.39 3.42 2.897
S6 18.76 48. 77 18. 29 2.45 10.13 1. 60 3.010
S7 19.78 61. 60 5. 40 4. 74 2.79 5.69 3.064
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Table 2 Thermal conductivity of common rock-forming

minerals
J(Wem ! «K1) J(Wemt«K1)
7.69 2.03
2.30 3. 46
2.34 5.15
1.53 4.57
0.026 (25°C) 0.59
1.28

dicted value of thermal conductivity of rock sam-

ples

S1 S2 S3 S4 S5 S6 S7

0.299 0.516 0.382 0.254 0.219 0.207 0.231
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