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Abstract—Maceral of coal and reflectance of vitrinite have been determined for the domestic and the
imported coals. Also the relationship between chemical and optical properties of coal has been investigated.
The maceral of coal samples is composed of both two varieties of collinite and vitrodetrinite in vitrinite
group and three varieties of semifusinite, fusinite and inertodetrinite in inertinite group. Micrinite, gaphinite,
mottlite and impregnite have been observed in the domestic coals. The degree of coalification for domestic
coal is meta-anthracite and that of the imported coal is anthacite. As the macerals in vitrinite group is increased
the amount of volatile matter and carbon increased. Also the amount of volatile matter and carbon decreased
with increasing macerals in the inertinite group. As the maximum reflectance of vitrinite is increased both,
the anisotropy and the carbon composition increased but, the volatile matter and hydrogen decreased.
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Table 1. Maceral analysis of coal samples

Sample TC DC VD SF FU ID MI GP MT M MM
MK-1 92.0 80
MK-2 95.0 5.0
J$1 240 17.0 10.0 20.0 3.0 20 240
Js-2 330 14.0 5.0 6.0 8.0 34.0
GR-1 30 60.0 37.0
GR-2 72.0 28.0
CN-1 24.0 20 3.0 20.0 20 49.0
CN-2 19.0 13.0 14.0 9.0 45.0
SC-1 48.0 20.0 17.0 1.0 1.0 13.0
SC-2 205 220 355 7.5 6.0 1.0 7.5
SC-3 28.0 0.5 59.5 35 1.5 0.5 6.5
SC-4 480 8.6 40 28.0 3.3 2.0 6.1
HN-1 20 96.0 20
HN-2 25 96.5 1.0
IM-VT 98.0 0.5 15
IM-NK 74.0 23.0 3.0
IM-RU 45.0 20.5 15 1.0 14.5 15
IM-CH 89.0 4.5 0.5 2.0 4.0
IM-US 98.0 2.0
IM-SA 58.0 280 2.5 7.5 20

MK: Munkyeong, JS: Jeongsun, GR: Gangreung, CN: Chungnam, SC: Samcheog, HN: Honam, IM-VT: Vietnam, IM-
NK: North-Korea, IM-RU: Russia, IM-CH: China, IM-US: U.S.A., IM-SA: South-Africa, TC: Telocollinite, DC: Desmocol-
linite, VD: Vitrodetrinite, SF: Semifusinite, FU: Fusinite, ID: Inertodetrinite, MI: Micrinte, GP: Graphinite, MT: Mottlite,

IM: Impregnite, MM: Mineral matter
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Fig. 1. Relationship between maceral groups and volatile
matter.
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Fig. 2. Relationship between maceral groups and carbon.

Table 2. Chemical properties of coal samples

V.M. C H V.M. C H
As received basis Dry ash free basis
MK-1 356 7768 0.67 419 9652 084
MK-2 312 8522 0.16 345 9896 0.8
JS1 485 6085 0.69 745 9546 1.08
JS-2 562 5557 040 936 9309 066
GR-1 401 5245 039 713 9421 071
GR-2 452 6241 026 668 9173 038
CN-1 356 4231 036 791 9744 084
CN-2 405 4645 042 819 9632 088
SC-1 6.00 7112 096 784 8995 121
SC-2 489 7159 108 653 9123 101
SC-3 531 8213 117 653 9413 117
SC-4 504 6442 1.02 726 9120 135
HN-1 723 6270 040 1100 9444 060
HN-2 431 5280 030 779 9457 054
IM-VT 916 7140 230 1175 9047 291
IM-NK 601 7710 0.70 734 9287 084
IM-RU 1227 7770 290 1421 8874 331
IM-CH 958 7000 210 1243 8958 269
IM-US 858 6400 170 1177 8647 230
IM-SA 1287 7180 270 1586 8791 331
V.M.: Volatile matter, C: Carbon, H: Hydrogen
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Table 3. Reflectance of coal samples

Sample Rmax Rmin Rbi Rmean
MK-1 7.02 346 3.56 5.32
MK-2 insufficient sample

Js1 6.39 2.55 3.84 4.20
JS-2 5.10 2.28 2.82 3.77
GR-1 6.29 3.37 292 4.65
GR-2 insufficient sample

CN-1 7.00 3.24 3.76 5.09
CN-2 7.95 3.78 417 5.68
SC-1 6.50 4.77 173 5.66
SC-2 6.00 3.92 2.09 499
SC-3 6.63 3.65 2.98 5.07
SC-4 6.14 2.79 3.36 4.46
HN-1 6.79 297 3.82 485
HN-2 7.27 2.32 495 4.50
IM-VT 3.79 1.85 1.94 2.76
IM-NK 7.44 3.85 3.59 5.73
IM-RU 375 222 1.53 5.73
IM-CH 429 237 1.92 3.27
IM-US 3.18 2.07 111 3.28
IM-SA 3.17 1.64 1.53 © 241

Rmax: Maximum reflectance, Rmin: Minimum reflec-
tance, Rbi: Anisotropy, Rmean: Mean reflectance
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