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A Study on Effects of Temperature for Physical Properties Change of rocks
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Abstract: Samples (two granites, marble, sandstone) were heated in an electric furnace at temperature
400°C and 600°C in order to investigate the change of physical properties of rocks depending on the
heating temperature. Changes of Color and physical properties such as specify gravity, porosity, absorption,
p-wave velocity are visible while mineralogical changes by using polarizing microscope are not
pronounced. In addition, porosity and absorption increased while specific gravity and p-wave velocity
decreased at a more higher temperature (600°C). Although the open porosity does not indicate total
porosity of the rock. but p-wave velocity can be used to evaluate the degree of damage Thefefore, porosity
and p-wave velocity should be compared in order to investigate the change of physical properties of rocks
depending on the heating temperature.

Key words: temperature, physical properties, porosity, total porosity, p-wave velocity
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Fig. 1. Photographs of rock surface and thin section of the samples. (A) Namsan Alkali-feldspar granite, (B) lgsan
Bictite granite, (C) Jeongseon Marble, (D) Youngyang Sandstone. Q: Quartz; Pl, Plagioclase; Af, Alkali-felspar; Bt,
Biotite; Mu, Muscovite; Ca, Calcite.
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Fig. 2. porosity(%) and p-wave velocity(km/s) of rocks before heating treatment. A, porosity(%); B, p-wave velocity(km/s).

Table 1. Physical properties of rock samples before heating treatment

. . Open Porosity P-wave velocity
R
ock Class Sample Group Specific Gravity (%) (m/s)
Igneous Alkali-feldspar granite A 2.57 2.59 3654
B 2.53 347 2430
Igneous Biotite granite A 2.66 0.83 3096
B 2.66 0.85 2999
Metamorphic Marble A 2.73 0.23 3647
B 2.73 0.26 3463
Sedimentary Sandstone A 248 3.46 3254
B 2.39 5.04 2923
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Fig. 3. Condition of heating treatment test. T, Beginning
Temperature; T1, 400°C; T2, 600°C.
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Fig. 4. Color change according to rocks and temperature. (A) Namsan Alkali-feldspar granite, (B) Igsan Biotite
granite, (C) Jeongseon Marble, (D) Youngyang Sandstone.

Table 2. Color measurement of before and after heating treatment

Rock Temperature L* a* b* AE
Alkali-feldspar granite 400 70.45 2.30 8.39 5.58
600 72.31 221 9.27 5.90
Biotite granite 400 71.97 -047 0.23 3.09
600 72.17 -0.43 0.31 3.09
Marble 400 81.6 -0.40 1.42 347
600 82.05 -0.72 .12 6.51
Sandstone 400 66.02 337 4.02 7.19
600 6126 4.08 529 7.65
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Fig. 5. Photographs of thin section after heating treatment. (A, B) Namsan Alkali-feldspar granite, (C, D) Igsan
Biotite granite, (E, F) JeongseonMarble, (G, H) Youngyang Sandstone. Q, Quartz; Pl, Plagioclase; Mu, Muscovite;

Ca, Calcite.
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Fig. 6. Changes of physical properties after heating treatment. (A) specify gravity, (B) porosity, (C) absorption, (D)

p-wave velocity.
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