Jour. Korean Inst. Mining Geol.
Vol. 22, No. 2, p. 141-150, 1989

A % 2 A9 A Y AL7EY A4
F2she 3% dote F 3Hozd, wAd @
A PP FYEHE

Coal Petrological Characteristics of Korean Coal
Hong Soo Park and Suk Whan Park

Abstract: In order to make economic and geological evaluation of coal in Korea, proximate and ultimate
analyses were carried out as well as coal petrological studies such as maceral analyses, vitrinite reflectance
and sporinite fluorescence measurement. The coeffcient of correlation between each factor of both conven-
tional utilization and coal petrological parameters were studied as in Table 5 and 6. Their conclusions were
as follow: (1) for anthracite, the good parameters of coal rank are mean vitrinite reflectance, carbon content,
hydrogen content and H/C atomic ratio: (2) for brown coal and sub-bituminous coal, the good parameters
of coal rank are carbon content, calorific value, moisture content, hydrogen content, oxygen content and
O/C atomic ratio as well as vitrinite reflectance and sporinite fluorescence. An attempt is made to infer the coal-
forming environment by utilization of coal petrological analyses and to make comparison of coal analyses
with proximate and ultimate analyses throughout the island arc region including Japan, Philippine and In-
donesia and continental region including USA, Canada and Australia. As a result, meceral composition of
Paleozoic and Mesozoic anthracite are similar to that of the Paleozoic continental coals, which were formed
under dry conditions or low water table, but the coalification degree suddenly increased during Daebo oroge-
ny (middle Jurassic to lower Cretaceous). The Tertiary coal resembles those of Tertiary island arc region
coal characterized by higher calorific value, volatile matter content and H/C atomic ratio and by the forma-
tion of coal under wet conditions or higher water table.
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Table 1. Maceral classification of brown coals and bituminous coals (International Handbook of Coal
Petrography 1971, 1975).

Brown Coal-Lignite

Bituminous Coal-Anthracite

Maceral
Subgroup

Maceral
Group

Maceral

Maceral Type

Maceral Type

Maceral

Maceral
Group

humotelinite

humodetrinite

humocollinite

Huminite

textinite

ulminite

attrinite
densinite

gelinite

corpo-

huminite

texto-ulminite

eu-ulminite

levigelinite detrogelinite
telogelinite
eugelinite
porigelinite
phlobaphinite
pseudo-phlobaphinite

telinite 1

telinite 2

desmocollinite

telocollinite

gelocollinite

corpocollinite

telinite

vitrodetrinite

collinite

Vitrinite

Exinite

sporinite
cutinite
resinite
alginite
suberinite

liptodetrinite

Exinite

Inertinite

micrinite
macrinite
sclerotinite
semifusinite
fusinite

inertodetrinite

Inertinite
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Table 2. Results of analysis and measurement of coals

Sag;p'e Age Cal. VM. O C H O H/C O/C Rm Rmax Rmin Amax Qs r}; ‘ifg .
G-1 P 7984 3.65 3.8 96.09 1.56 1.56 0.1930.012 5.58 6.68 448 —  — 264 0.970
J-4 P 7931 2.82 7.4 9672 113 1.59 0.1390.012 5.13 629 396 -  — 345 0972
J-5 P 7971 3.55 6.9 9522 1.14 1.37 0.1430.011 540 7.68 3.12 - - 272 0.980
37 P 7986 341 1.1 9573 1.24 2.02 0.1540.016 6.00 7.78 421 —  — 283 0.97
J-8 P 7847 4.89 1.1 9504 1.57 2.87 0.1970.023 620 8.14 425 —  — 195 0.969
D-1 M 7797 3.67 8.3 97.31 0.81 1.62 0.099 0.012 4.02 526 2.78 - - 26.2 0.958
D-4 M 7890 2.83 7.1 97.24 079 1.71 0.0970.013 479 7.2 235 -  — 343 0.967
M2 M 7678 6.33 3.4 95.18 1.67 2.04 0.2090.016 4.66 4.90 441 —  — 148 095
M3 M 7900 350 4.5 9579 1.16 1.89 0.1450.015 4.51 4.90 412 - -  27.6 0.975
M4 M 7953 2.63 4.7 96.71 0.92 145 0.1140.011 4.67 490 443 —  _ 371 0974
L-1 T 6773 5176 14.3 70.79 5.90 21.44 0.9930.227 044 —  —  S87 1.00 09 0.660
L2 T 7971 49.40 6.8 79.98 6.23 11.46 0.9280.108 0.56 - — 619 133 1.0 0.612
L-3 T 8029 51.04 7.7 78.89 6.51 11.70 0.9830.111 0.54 —  — 616 142 1.0 0.60]
L4 T 6312 57.45 16.2 68.75 5.65 24.10 0.9790.263 031 — - 562 084 07 0.599
L-s T 6560 49.87 16.9 70.14 5.10 23.17 0.866 0.248 027 -  — 575 085 1.0 0.692
L6 T 6601 51.49 18.7 70.11 5.23 21.98 0.8890235 032 - - 572 081 0.9 0.670
L7 T 6624 5261 17.7 7027 522 21.25 0.8850.227 031 -  — 581 091 0.9 0.653
L-8 T 6340 58.28 13.4 67.94 5.85 23.39 1.0260.258 028 -  — 588 1.03 07 0.59
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Table 3. Maceral analysis of anthracite (m.m.f.)

Maceral G-1 J4 J5 J7 J8 D-1 D4

75.9 60.7
5.6 4.2
70.3 56.5
24.1 39.2
24.1 39.2

Vitrinite 61.5 93.3 85.2 57.3 42.1

89 14.0 6.6
61.5 93.3 76.3 43.3 35.5
38.5 6.7 14.8 42.7 57.9

38.5 6.7 14.8 42.7 57.9

Vitrodetrinite
Telocollinite
Inertinite

Semifusinite
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Table 4. Maceral analysis of sub-bituminous coal and lignite (m.m.f.)

Maceral L-1 L-4 L-5 L-6 L-7 L-8 L-2 L-3 Maceral
Huminite 91.1 95.6 99.1 98.3 98.7 94.7 94.7 87.6 Vitrinite
Humotelinite 36.9 27.8 64.1 27.0 23.0 38.5
Textinite 0.3
Texto-ulminite 15.6 15.0 46.2 18.9 10.9 31.2 28.4 40.3 Telinite
Eu-ulminite 21.3 12.8 17.9 8.1 11.8 7.3
Humodetrinite 30.5 28.6 3.0 34.0 18.3 11.9
Attrinite 1.7 28.7 17.9 Vitrodetrinite
Densinite 28.8 28.6 3.0 34.0 18.3 11.9 8.5 5.4 Desmocollinite
Humocollinite 23.7 39.2 32.0 37.3 57.4 44.3
Detrogelinite 3.1 3.6 3.7 8.8 4.2 33
Telogelinite 3.7 13.5 0.6 6.0 2.9 2.6 11.4 2.6 Telocollinite
Eugelinite 10.5 9.6 21.6 7.4 20.8 19.2
Porigelinite 1.7 1.4 43 0.7 1.9 1.3 9.2 16.6 Gelocollinite
Phlobaphinite 4.7 11.1 1.8 14.4 27.6 17.9 8.5 4.8 Corpocollinite
Exinite 8.2 2.5 0.3 1.4 1.3 2.0 4.1 10.5 Exinite
Sporinite 5.1 0.6 1.9 Sporinite
Cutinite 0.7 0.3 3.2 7.3 Cutinite
Resinite 0.4 0.3 1.3 Resinite
Suberinite 3.1 2.1 0.3 0.7 1.0 2.0
Inertinite 0.7 1.9 0.6 0.3 33 1.2 1.9 Inertinite
Semifusinite 0.7 1.1 0.3 2.6 0.3 1.0 Semifusinite
Fusinite Fusinite
Sclerotinite 0.4 0.3  Sclerotinite
Inertodetinite 0.4 0.3 0.3 0.7 0.9 0.6 Inertodetrinite
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Table 5. The coefficients of correlation between results of analysis and measurement of anthracite

Cal. =

V.M. -0.733 =

H,0 -0.023  -0.448 =

C 0.108 -0.658 0.675 =

H -0.243  0.757 -0.701 -0.799 =
(0] -0.383  0.582 -0.712 -0.524 0.544

H/C -0.246 0.762 -0.706 -0.813 1.000 0.551

0/C -0.300 0.589 -0.737 -0.585 0.570 0.997 0.579 =

Rmean 0.444 0.097 -0.677 -0.581 0.548 0.493 0.550 0.528 =

Rmax. 0.434 -0.088 -0.292 -0.307 0.165 0.339 0.168 0.365 0.838 =

Rmin. 0.064 0.324 -0.720 -0.526 0.707 0.310 0.705 0.329 0.378 -0.189 =

F.R. 0.668 -0.960 0.466 0.701 -0.762 -0.610 -0.768 -0.623 -0.183 -0.034 -0.274 =

fa 0.901 -0.650 -0.090 -0.141 -0.196 -0.216 -0.189 -0.165 0.459  0.435 -0.090 0.549 =
Cal. V.M. H,0 C H (6] H/C  O/C Rmean Rmax. Rmin. F.R. f,

Cal.: Calorific value V.M.: Volatile matter F.R. : Fuel ratio
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Table 6. The coefficients of correlation between results

bituminous coals

E4 147

of analysis and measurement of lignite and sub-

Cal. =
V.M. -0.608 =
'H,0 -0.881  0.256 =
C 0.994 -0.622 -0.871 =
H 0.759 -0.032 -0.925 0.725 =
0] -0.994 0.560 0.887 -0.990 -0.764 =
H/C 0.046 0.619 -0.424 -0.007 0.683 -0.058 =
0/C -0.997 0.587 0.877 -0.993 -0.751 0.999 -0.036 =
Rmean 0.939 -0.516 -0.876 0.929 0.843 -0.929 0.238 -0.932 =
A max. 0.925 -0.452 -0.934 0.902 0.814 -0.934 0.230 -0.928 0.877 =
Qs 0.923 -0.320 -0.970 0.895 0.909 -0.930 0.369 -0.921 0.888 0.969 =
F.R. 0.611 -0.999 -0.271 0.626 0.035 -0.562 -0.618 -0.588 0.509 0.462  0.328 =
fa -0.308 -0.561 0.611 -0.300 -0.728 0.364 -0.747 0.334 -0.354 -0.401 -0.557 0.554 =
Cal. V.M. H)0O C H O H/C O/C Rmean Amax. Qs F.R. f,

Cal.: Calorific value V.M.: Volatile matter

F.R..: Fuel ratio
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