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Mechanism of Thermoplasticity for Coal Blends Containing Low-quality Coals

Toshimasa TAKANOHASHI, Takahiro SHISHIDO, Kensuke MAsaK1, Kiyoshi FUKADA and Atsushi DOBASHI

Synopsis : Thermoplasticity for coal blends containing a large amount of slightly-caking Enshu coal was evaluated by a dynamic viscoelastic technique

using a temperature-variable rheometer. It was found that overlapping of temperature range showing high thermoplasticity for blended origi-
nal coals during heating is the most important factor to enhance the thermoplasticity of their blends; A Gregory—Enshu coal blend (1:1)

showed a high synergistic effect for thermoplasticity, because their temperature ranges of thermoplasticity were quite overlapping. The mech-

anism of thermoplasticity for blend coals is explained by the “Continuous Self-Dissolution Model” proposed before, which has been used for

explaining of thermoplasticity for caking coal alone. Addition of solvent-soluble component in a caking coal to coal blend was significantly

effective to enhance the overlapping of thermoplastic temperature range for the coal blend, since the solvent-soluble component has originally

a wider temperature range of thermoplasticity during heating.

Key words : dynamic viscoelasticity; thermoplasticity; coal blend; synergistic effect; solvent-soluble component.
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Table 1. Ultimate and proximate analyses of coal samples.

Proximate analysis[wt%,db] Ultimate analysis[wt%,daf]
Coal Symbol VM Ash EC c H N S o
K-9 K9 18.2 9.5 723 90.9 46 0.9 0.1 34
Goonyella GO 24.4 8.5 67.1 88.0 4.9 1.9 0.5 4.7
Gregory Grg 33.5 6.0 58.2 84.7 5.4 23 0.6 7.1
Enshu EN 35.9 8.2 55.9 76.8 4.8 1.5 0.3 16.6
Oaky Creek EXT”  EXT 26.9 0 73.1 87.9 47 24 0.5 4.6

2 By difference

®) Obtained by extraction with 1-methylnaphthalene at 360°C

Table 2. Caking properties of coals.

Gieseler plastometry

Coal Symbol sT°CP MFT[°C]” RT[C]®  MF Log[ddpm]”
Goonyella GO 406 457 496 3.0
Gregory Gre 395 441 478 3.3
K-9 K9 451 489 512 1.4
Enshu EN 396 431 459 1.6

? Softening temperature
o Log (Maximum fluidity)
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Fig. 1. Thermoplasticity of original coals under 3°C/min.
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Fig. 2. Thermoplasticity of EN-GO coal blend under

3°C/min.
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Fig. 3. Thermoplasticity of EN-K9 coal blend under
3°C/min.
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Fig. 4. Thermoplasticity of EN-Grg coal blend under
3°C/min.
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Fig. 5. Effect of solvent-soluble component on thermo-
plasticity of EN-K9 coal blend.

D, ThbLATHETEMTARSORMI&D, BDA
DI VY avR, KOROKFPUERMR D MBEL, %
ho B2 E X2 b aEEERICKD, A2
FOBRAERNLREHA T EL2EDLEEXILH
%,

EROBIA R OBERLEEIL, ThE TSRO
fbyamB B3 288 CHE%E &7z [ Continuous Self-
Dissolution Model GEftHCAMRETIL) | 2L FIRRIZEHM
Eh3, Tabb, B3R5 (K HESRA (FE)
EN7-BEOBERL )L, MENEMOEREE (ERL
BER) 2ATAIRATHINE, BVICHBENEERL, —
T OBER S BRI FIS@E L T4 m L, R
ke L THREBR BT IR () D&V EER1L
E—2%45%22%19, —F, BAEINESHERELSLERE
B (ARUEER) 2H455AIE, LR LS HEHE
HEZ 5%, ThEFREWOBERNERE B THRLIAR % Bt
T A72012, WIZBED A S B ORF BSAREERT &
D, TAOHEMBEBHAO NS -DICADMRIZES LM
mEha,

4, FEER

IV Y2 IR RIS LT, 3RO Rk B Bkt
AT R W T, 2 OEARNE Y & BlA K OB
BREICOWTBIT L, ZO&R, 4 0oMiERO%LE
BIEDKRNED &, o BB 4 SARRE A
TV avROBMEERECPIZELZD I 0V REH
EHTHBIEAHL LR -7, TOMMIT, KR ER
HEALBRT 2D EF L TH 3 [Continuous Self-Disso-
lution Model GEAFBECWHMET L) ] CTHMRICHMAZ A
7=

FERE 2L AUBEARDBMBEBROELD 2&D 5
Hike LT, BEMEIIOBA IR TH 5 Z & AR

135 I



. 136

$% & 4A  Tetsu-to-Hagané Vol. 92 (2006) No. 3

Ehiz, &, ZOBEAMRIZE T 2 Mok, Hm
BOWE, BIUBRLNESRDOBEIZONTRETT S
MRV 5,

A7, HEEABARSMG2OZEICLD, [$HE
RAIBR T — 7 Z{EEMHFR S D8 oK hizg D
ThH5b,

X 73

1) AH.Clemens and T.W.Matheson: Fuel, 74 (1995), 57.
2) R.Sakurovs: Fuel, 76 (1997), 623.

32

3)
4)
5)
6)
7)
8)

2)

10)

R.Sakurovs: Fuel, 79 (2000), 379.

T.Takanohashi, T.Yoshida, M.Iino and K Kato: Fuel, 78 (1999), 865.
T.Yoshida, M.Iino, T.Takanohashi and K Kato: Fuel, 79 (2000), 399.
T.Yoshida, M.Iino, T.Takanohashi and K.Kato: Energy Fuels, 15
(2001), 170.

T.Takanohashi, K.Masaki, T.Yoshida, K.Hanaoka and A.Dobashi:
Tetsu-to-Hagané, 90 (2004), 739.

T.Takanohashi, T.Yoshida, M.lino, H.Kumagai and K Kato: Tetsu-to-
Haganeé, 85 (1999), 30.

T.Takanohashi, T.Yoshida, M.lino, K.Kato and H.Kumagai: Structur-
al Changes of Coal Macromolecules during Softening, Nova Science
Pub Inc Published, New York, (2005), Chapter 1.

T.Yoshida, T.Takanohashi, M.lino, H.Kumagai and K Kato: Energy
Fuels, 18 (2004), 349.



