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New Prediction Model of Fluidity of Blended Coal Based on Viscous Behavior of Suspension

Takashi Matsui, Katsutoshi Icawa and Kenichi SoRIMACHI

Synopsis : A new model for estimating the maximum fluidity (MF) of blended coal was developed. MF is the common logarithm
of maximum fluidity with the Gieseler plastometer. This model is characterized by the viscous behavior of a suspension.
In the model, the heated coal during carbonization was regarded as a suspension composed of melted coal, non melted

coal, and the solidified coke.

The viscosity of the suspension (z) was evaluated by Mori and Ototake’s equation, which included the viscosity of
the solvent () and the volume fractions of solid (S). The volume fraction of solid at the MF temperature was assumed
as the total inert value of the coal. The temperature dependence of 7. was determined by Andrade’s equation. The
viscosity of the suspension of blended coal were calculated from the values of each single coal. The relation between
fluidity and viscosity was obtained by Morotomi et al. using the standard substance of polybutene.

The calculated fluidity of two component coal with a small overlap in the melting temperature range agreed well with
the measured value. Good agreement with measured values supported the validity of this model.
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Fig. 1. Relationship between reflectance(Ro) and
temperature at MF.

Table 1. Specific value of single coal.

softening |temperature | solidifying | —
MF )| it () |at MF (C) |point (c) | RO
coal A 4.31 383 425 463 0.863
coal B 2.44 409 460 483 1.283
coal C 4.04 388 434 466 0.985
coal D 2.68 390 438 460 0.839
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Fig. 2. Fluidity of blended coal and single coal.
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Fig. 4. Calculation flow of MF.
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Fig. 5. Changes of fluidity, viscosity of melt and
solid fraction(coal B) with temperature.
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Fig. 6. Comparison of calculated fluidity with mea-
sured fluidity in binary blend.
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Table 4. Comparison of the accuracy of different
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Table 2. Comparison of the accuracy of different p—
prediction methods of MF. AMF | O sy
rosent mode! conventional present model 0.04 » 0.05
model conventional
meas.
calc. [AMF |calc. | AMF model 0.28 0.10
coal C+D| 3.22 | 3.24 | 0.02 [3.36 |0.14 | AMF : Average of AMF

coal A+B| 2.88 | 298 | 0.10 |3.38 | 0.50 o AMF : Standard deviation of AMF

Table 3. Property of blending coal.

Blend No. 1] 2 3 4 5 6 7 8 9 10 | 11 |12 |13 |14 |15 | 16 | 17 |18
Ro (%) 1.1411.13| 1.10/1.11 | 1.07 | 1.10|1.12 ]1.09 }1.07 | 1.07 | 1.10}1.09 [1.09 |1.14 [1.09 [1.09 }1.07 [1.09
Ors 0.3410.31 [ 0.31 ]0.21 |0.23 | 0.23 | 0.3 }0.33 [0.21 | 0.18 | 0.25 [0.26 | 0.24 |0.17 |0.27 |0.25 |0.24 |0.23

Volatile matter(%) |28.3|28.5]29.5(27.7 | 28.9 {28.5 |28.3 [28.7 [28.5 | 29.0| 29.0[27.4 | 28.6 |27.2 |29.5 |29.3 [29.5 }29.0

Ratio of slightly

coking coal (%)
The number
of coals

120|11.0]11.4] 90 [11.0] 7.0 | 85 [15.0 |45 [ 3.0 ] 70 | 7.0 | 9.0 | 00 |50 | 4.0 |7.0 |80

16 |16 | 14 | 14 |15 | 13 | 14 |12 |16 [ 15 |14 |13 |15 | 10 |13 |14 | 14 | 16"
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