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Interrelation between Blend Ratio and Heating Rate on Thermoplasticity of Coal Blends

Toshimasa TAKANOHASHI, Kensuke MASAKI, Takahiro YOSHIDA, Koji HANAOKA and Atsushi DOBASHI

Synopsis : Thermoplasticity for coal blends of a high-caking Goonyella coal and a slightly-caking Witbank coal was evaluated by a dynamic viscoelastic

technique using a temperature-variable rheometer. At several blend ratios, effect of heating rate on the thermoplasticity for blends was inves-

tigated. At a heating rate of 3°C/min, for the coal blends containing 50% Witbank coal, the thermoplasticity was almost the same as Witbank

coal alone, suggesting that Witbank coal has any negative effect for thermoplasticity of the blends with Goonyella coal. In contrast, in the

cases of less than 30% Witbank coal contained, a sufficient thermoplasticity to produce metallurgical cokes was observed. On the other hand,

when the heating rate was increased to 10°C/min, even for the blend containing 70% Witbank coal, a high thermoplasticity was obtained.

This result indicates that the slight increase in heating rate greatly affected the thermoplasticity of coal blends. In addition, it is suggested the

coal blend containing 70% slightly-caking Witbank coal can be used for cokemaking, when the heating rate is increased to 10°C/min during

heating.
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Table 1 Ultimate and proximate analyses of coals.

Ultimate Proximate

analysis analysis

(wt%, daf) (Wt%,db)
Sample C H N S O VMAsh FC
Goonyella 90.2 52 19 06 22 246 8.766.7
Witbank 854 52 20 05 69 327 7.559.8
“ By Difference.

Table 2 Caking properties of coals.

Softening Maximum Resolidifi-  Log Total

temperature  fluidity cation (Max. dilatation
temperature temperature fluidity)
(ST,°C)  (MFT,°C) (RT,°C) (DDPM) (%)
Goonyella 406 463 498 3.1 162
Witbank 406 431 458 0.9 0
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Fig. 1. Profile of elastic modulus G’ for original coals
under 3°C/min.
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Fig. 2. Profile of elastic modulus G’ for original coals
under 80°C/min.
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Fig. 3. Effect of heating rate on thermoplasticity of the
50:50 blend.
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Fig. 4. Effect of blend ratio on thermoplasticity of the coal
blends under 3°C/min.
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Fig. 5. Effect of blend ratio on thermoplasticity of the coal
blends under 80°C/min.
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Fig. 6. Interrelation between blend ratio and heating rate
on thermoplasticity of the coal blends.
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