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Evaluation of Blending Effect Based on the Structural Analysis of Semicoke

Koh KIDENA, Koji MATSUMOTO, Masakatsu NOMURA and Koji SAITO

Synopsis

: In order to evaluate effects of low-quality coal on blending with good-quality coal for the purpose of making metallurgical coke, thermal de-

composition behavior of coal blends was analyzed and the structural features of semicoke samples obtained by the heat treatment of single

coal or coal blends were evaluated by solid-state NMR. Thermal behavior of coal was examined by thermogravimetric analysis, the results

showing synergistic effects: blending poor-quality low rank coal with good-quality coal tended to promote thermal decomposition reaction,

while blending poor-quality high-rank coal will suppress pyrolysis. NMR measurements both with single pulse excitation mode and with
dipolar dephasing mode gave the distribution of various types of carbon in detail so a fraction of bridgehead aromatic carbon to total aromat-
ic carbon could be evaluated, this being an index of the size of polycondensed aromatic hydrocarbon which would be contained in the semi-

coke samples. The structural parameters and the size of polycondensed aromatic hydrocarbon unit was compared between semicoke sample
derived single coal and that from blended coal, the results clearly indicating synergistic blending effect. Although two different behavior was
observed for two different coal blends, both cases had positive effects on the development of aromatic ring size during heating.
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Table 1. Analytical data for the sample coals.

Elemental anal. (wt%, daf. basis) Gieseler
C H N S (¢} H/C Fluidity (ddpm)
GNY 88.0 5.0 1.9 0.5 4.6 0.68 912
ENS 76.8 48 1.5 03 16.6 0.75 21
K-9 909 46 09 0.1 3.5 0.61 25
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Table 2. Carbon distribution (%) of the original coals ob-
tained by NMR measurements and data analyses.

C=0 C(=0)0 Ar-O Ar-C BH ArH AIO CH, CH; g,
GNY 0.3 1.5 6.6 17.0 303 284 14 89 56 037
ENS 12 28 116 157 183 296 37 124 47 024
K-9 0.1 0.5 34 165 383 296 04 6.1 51 044

C=0 : carbonyl, C(=0)O : carboxyl, Ar : aromatic carbons, BH : bridgehead and internal
aromatic carbons, Al : aliphatic, y» = BH / Ar ’
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Fig. 1. The results of thermogravimetric analyses of single coals and blended coals: (a) GNY+ENS, (b) GNY+K-9.

Table 3. Yield of the semicoke samples obtained by heat-
treatment of single coals and blended coals at

600°C.
Yield (wt%)
GNY-600 89.6
ENS-600 78.4
K-9-600 90.9
GNY+ENS-600 823
cale. 84.0
GNY+K-9-600 90.5
cale. 90.2
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Table 4. Carbon distribution (%) of the semicoke samples obtained by heat-treatment at 600°C.

C=0 C(=0)0 Ar-O Ar-C BH ArH AIO CH, CH; g
GNY-600 0.4 0.7 41 122 442 349 138 1.3 04 046
ENS-600 0.7 1.1 59 142 395 349 19 12 06 042
K-9-600 03 05 34 149 500 280 09 12 08 052
GNY-+ENS-600 0.3 03 40 150 425 338 15 21 05 045
calc. 0.6 09 50 132 419 349 19 13 05 044
GNY+K-9-600 0.6 09 43 96 483 324 19 15 05 051
calc. 0.4 0.6 38 136 471 314 14 13 06 049

Table 5. Carbon distribution (%) of semicoke samples obtained by heat-treatment of blended coal consisting of three kinds of

coals at 600°C.
C=0 C(=0)0 Ar-O Ar-C BH Ar-H Al-O CH, CH;, V0
GNY+ENS
0.1 02 32 132 503 296 14 15 0.7 0.2
+K-9-600
calc. 0.5 0.8 4.5 13.8 446 325 1.5 1.2 0.6 047
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