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High Temperature EPR Study on the Thermoplastic and Re-solidification Phenomenon of Coal upon Heating

Haruo KUMAGAL, Izumi SHIMOYAMA and Yasuyuki HARADA

Synopsis : High temperature in-situ EPR studies were carried out to evaluate the thermoplastic and re-solidification characteristics of coal during heat

treatment. The change in EPR spectra up on heating demonstrated the differences of coking properties of sample coals. The peak-to-peak

height, Alpp, of spectra for coking coals showed minimum value at around the maximum fluidity temperature. This decreases in Alpp is sup-

posed to result from the relaxation of aggregate structure of coal molecules. At higher temperature range, above the re-solidification tempera-

ture of sample coals, the peak-to-peak line width, AHpp, decreased with increase in temperature. Since the AHpp is affected with spin-hydro-

gen interaction and spin exchange interaction, the decreases in the value of AHpp indicate the development of polyaromatic structure during

heat treatment. In order to evaluate the coking properties of coal quantitatively, curve fitting was attempted for the EPR spectra obtained dur-

ing heat treatment. The EPR spectra were deconvoluted into three components. The change in spin concentrations calculated from the com-

ponents clearly exhibited the differences of coking properties of sample coals.
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Table 1. Analysis and coking properties of coal samples.
Coal VM Ash ST MFT* RT® MF DI("%,5)
(wt%, dry) (K) (ddpm)

SHN 362 6.3 - - -

ENS 359 82 669 704 729 40 71.7

GNY 244 8.5 679 730 769 944 79.6

K-9 182 9.5 724 762 785 25 81.6

1:Softening temp., 2:Maximum fluidity temp.,

3:Resolidification temp., 4:Maximum fluidity
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Fig. 1. EPR spectra for sample coals at 419K.
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Variation of EPR spectra for SHN with tempera-
ture.
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Fig. 4. Variation of EPR spectra for GNY with tempera-
ture.
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Fig. 5. Variation of EPR spectra for K-9 with temperature.
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Fig. 6. Typical curve deconvolution result for sample coal.
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Fig. 7. Change in spin concentration of components for

SNK with temperature.
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