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Measurement of Effective Thermal Diffusivity of Packed Coals
during Carbonization

Takatoshi MIURA, Kazuhiro Suciyama, Jun Fukar,

Takeo TAKASHIMA, Yoshihiro I1DA, and Shigemori OHTANI

Synopsis :

A conventional constant heating rate method (I) is applied and continuous heating method (II) is
presented to the measurement of the effective thermal diffusivity of packed coals during carbonization.

The method (IT) uses nonlinear maximum likelihood estimation from the measured temperatures and
permits the measurement of the thermal diffusivity under an arbitrary heating and initial conditions.
Measurement error on temperature dependence of the thermal diffusivity of coals is estimated under
5% and the end effect of measuring cylindrical vessel is negligible with a ratio of the cylinder length
to diameter of above 5. Measurements are made for five kinds of coals under the following experi-
mental conditions: temperature range of 300~1100K and heating rate of 0.017~0.083K/s. The
effective thermal diffusivities of the each coal versus temperature for cases (I) and (II) show a similar
tendency without distinction of caking coal and non-caking one: the values are almost constant until
820K and then increase rapidly. The rising of the effective thermal diffusivity shifts from low to high
temperature as the fixed carbon content increases.
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Table 1. Coal properties.
Ultimate analysis Proximate analysis softening solidification
C, % H/C o/C Fixed carbon content, % Volatile matter content, % temp., K temp., K
Hongay 93 0.466 0.0161 82.8 6.8 — —
Itmann 90.7 0.648 0.0198 75.0 18.3 703 773
Goonyella 88 0.682 0.0375 66. 3 25.9 680 771
Zhaozhong 85.3 0.779 0. 0566 57.8 34.8 667 749
Hunter Valley 82.9 0.804 0.0837 56. 5 35.8 676 727
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Fig. 9. Variations of effective thermal diffusivity
of Aluminum oxide with temperature.
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