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Geochemical and Physical Properties of the Jangseong and Imported Chinese Coals

Hyo Taek Chon* and Myeong Kyun Kim**

ABSTRACT: The petrographic, geochemical, and physical properties of the Jangseong and Chinese’ coals were investigated.
The most common mineral matters of Jangseong coal are kaolinite, muscovite, sericite, illite, quartz and pyrophyllite.
Mineral matters in Chinese coal are mainly composed of quartz, calcite, dolomite and kaolinite. Jangseong coal ash
has higher content of ALOs;, K:O, TiO:, As, Rb and V, and lower content of CaO, MgO, Na;O, Fe:0; and P;0s
than those of Chinese coal ash. The liquid limit and the plasticity index of Jangseong coal were compared with those
of Chinese coal. The result shows that the briquetting ability of Jangseong coal is a little bit better than that of Chinese
coal. The briquetting ability is found to be principally dependent on the type and the content of mineral matter in

coal, especially clay mineral.
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Table 4. Proximate analysis, calorific value and physical properties of coal and rock samples.

coal mine
Jangseong China
element unit coal coal rock
rock mean

mean range 2000 31000 range 24000 31000
Ms" (%) 412 3.16-4.82 1.28 2.53 251 2.56 2.14-2.87 0.05 0.75
Ash (%) 2731 14.64-42.12 7699 1647 2011  12.83 11.10-22.52 9524  90.87
VAR (%) 3.67 2.89-4.25 4.15 8.65 8.51 8.79 7.26-10.31 471 1.97
F.CY (%) 64.90 50.47-77.65 1758 7236 6888 7583 66.74-79.03 0 0.41
Q" (keal/kg) 5,502 4,310-6,610 1,820 6,695 6420 6,970 6,130-7,350 0 0
§* (%) 0.34 0.13-0.47 0.61 0.38 0.42 0.33 0.28-0.47 0.04 0.03
LY (%) 25.3 24.5-26.0 225 21.9 232 21.8-24.1
PL? (%) 17.8 16.7-18.8 157 155 16.0 14.1-17.8
PP (%) 1.5 7.2-7.8 6.8 6.4 72 5.6-8.2
Y (cm?/sec) 0.0667 0.0448-0.0910 0.0723  0.0661 0.0785 0.0642-0.0844
m"” (X1073 em?/kg) 5.82 5.35-6.20 573 547 600 5.39-6.15
k' (X1077 em/sec) 3.847 2.792-4.869 4157 3618  4.697 3.460-4.929
e 0.4358 0.4180-0.4846 04427 04975 03879 0.3559-0.5251
Sd' (%) 101.28 89.22-113.24 10543 9633 114.53 94.49-126.79
p (g/em’) 2.17 2.15-2.19 2.68 1.82 2.02 1.61 1.61-2.02 219

1) MS : Moisture; 2) V.M. : Volatile Matter; 3) F.C.: Fixed Carbon; 4) Q: Calorific Value (Dry Basis); 5) S: Total Sulfur; 6) LL: Liquid Limit;
7) PL: Plastic Limit; 8) PI: Plasticity Index; 9) C, : Coefficient of Consolidation; 10) my : Coefficient of Volume Compressibility; 11) k : Coefficient
of Permeability; 12) e : Void Ratio; 13) Sd : Degree of Saturation; 14) p : Density



Table 2. Mineral matters in coal and rock samples.
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Kaol : Kaolinite; Musc : Muscovite; Ser : Sericite; Il : Illite; Qz : Quartz;
Prp : Pyrophyllite; Chl : Chlorite; Cal : Calcite; Py : Pyrite; Rt : Rutile;
Dot : Dolomite; Sid : Siderite; Wl : major; (] : minor; - : trace; : none.
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Table 3. Contents of chemical elements in coal, coal ash and rock samples.

coal mine
Jangseong China
element unit coal ash(or coal) coal ash(or coal) rock
rock mean
mean range 24000——3]000 range 24000 31000
AhLO; 3047 26.09-41.64 27.24 25.01 3.73 26.40 18.36-34.24 4.93 2449
K0 329 2.83-4.26 2.89 1.24 1.89 0.59 0.18-2.47 0.12 2.87
Na;O 0.03 0.01-0.04 0.02 0.20 0.21 0.19 0.14-0.27 0.09 0.12
Ca0 1.06 0.21-1.85 0.60 10.22 14.29 6.14 5.81-21.05 10.77 0.09
MgO wt.% 0.75 0.18-1.02 1.26 3.59 6.30 0.87 0.80-11.17 0.30 0.69
Fe,0;* 4.02 0.37-4.85 4.89 4.98 6.46 3.50 2.77-1.65 1.07 1.60
TiO; 1.85 1.45-2.26 1.34 0.74 0.79 0.69 0.23-1.14 0.11 1.09
P,0s 0.24 0.08-0.58 0.32 1.01 0.56 147 0.53-2.31 0.28 0.35
MnO 0.03 0.01-0.03 0.03 0.04 0.06 0.02 0.01-0.07 0.10 0.01
As 834 711-988 632 686 620 753 564-769 135 616
B 2 0-28 “ 27 n 22 21-38 4 7
Cd 5 2-6 4 5 6 5 5-7 1 3
Co 21 15-23 21 29 18 36 19-43 1 18
Cr 54 37-66 63 74 87 62 61-103 11 46
Cu 89 71-111 50 | 45 97 30-117 33 45
Ga ppm 87 39-104 84 127 169 87 80-246 15 57
Ge 40 6-48 41 51 65 39 37-81 7 16
Li 324 185-438 143 310 151 470 141-525 29 68
Pb 266 173-325 164 254 228 282 219-284 88 148
Rb 159 124-218 126 35 49 21 9-66 4 130
A 217 194-232 175 127 114 140 104-148 2 170
Zn 164 97-244 172 141 183 99 84-222 61 177
I 279 200-351 151 37 195 280 184-325 4 139
C 57.26 45.52-63.71 8.68 62.01 56.22 67.79 55.02-69.28 1.62 17.38
H wt.% 0.78 0.57-0.85 0.55 333 3.98 2.69 1.68-4.55 0.42 351
N 0.27 0.17-0.35 0.14 0.96 0.76 L16 0.49-1.32 0.04 0.37
*Fe,0s : total Fe as Fe, O3
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Fig. 2. Dendrogram plotted from R-mode cluster analysis of
the measured properties of coal and coal ash samples(Refer
to Table 1 for the abbreviation).
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