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Mixed Solvent Extraction Yield and Structural Changes of Heat-Treated Coals
and Their Relation to Coal Fluidity

Toshimasa Taxanouasui, Takahiro Yosua, Masashi Iino, Kenji Katon and Kiyoshi Fukapa

Synopsis

: Coals were heat-treated at the heating rate of 3°C/min or 100°C/min in an autoclave at 200~550°C under nitrogen, and

then quenched rapidly to room temperature. The heat-treated coals were extracted with a carbon disulfide— N -methyl
-2-pyrrolidinone mixed solvent at room temperature. At the heating rate of 3°C/min, the maximum extraction yields
were obtained at around the initial stage of softening, and the maximum yields showed a good correlation with the
maximum fluidity of the coals. While, ultimate analysis and FT-IR measurement for the heat-treated coals showed
that significant structural changes did not occur before the initial stage of softening. In the stages of maximum fluidity
and resolidification, the extraction yield rapidly decreased, especially for caking coals. An increase in heating rate to
100°C/min shifted the temperature which gives the maximum extraction vield to higher temperature and the yield was
high compared to the low heating rate (3°C/min), suggesting that the fluidity is increased by increasing the heating rate.
Softening mechanism of coal was discussed from various coal structure models including associate model.
Key words : extraction yield ; fluidity ; structural change ; softening ; solvent soluble substance.
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Table 1. Analyses of Coal Samples.

Elemental Analysis (wt%,daf)  Ash Ro® ST® MFT® RT?  _ Caking Property
C H N S O (W%db) (C) (C) (C) LogMF* TD' CSNF
Luscar 883 46 15 03 53 95 12 420 464 490 23 33 7
Goonyella 88.1 51 19 06 44 98 1.1 397 456 498 30 120 75
‘Warkworth 84.7 59 18 06 70 138 08 391 433 460 25 21 6
K-Prima 812 59 13 04112 38 06 390 414 452 0.6 0 2

“Reflectance Softening Temp. °Maximum Fluidity Temp. “Resolidification Temp.
* Log (Maximum Fluidity) /Total Dilatation #Crucible Swelling Number
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1
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200°C~550°C
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Quenching

Extraction with CS;-NMP Mixed Sovent
at Room Tempretature ( by Volume 1:1)
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Structural Analyses
(Elemental Analysis, FT-IR , Swelling)

Fig. 1. Experimental Procedure.
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Fig. 2. Changes in Extraction Yields of Heat-treat-
ed Coals (3°C/min).
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Fig. 3. Relationship between Extraction Yield and
LogMF (3°C/min).
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Fig. 4. Influence of Heating Rate on the Extraction
Yield of Heat-treated Warkworth Coal.
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Fig. 5. ‘H/C Changed of Heat-Treated Coals.
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