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Abstract

Wu Chonglong’s thermal dynamics equation of coal metamorphism is a mathematical equation
containing the absolute age of coal seams, the temperature of coal metamorphism, and the vitri-
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nite reflectance. If the absolute age of the coal seam and its vitrinite reflectance are determined,
the minimum theoretic metamorphism temperature can be calculated. If the absolute age and
metamorphism temperature of the coal seam are determined, the maximum theoretic vitrinite
reflectance can be calculated. The time-to-temperature ratio has been defined to compare the ef-
fect of prolonged time or increased temperature on increasing the degree of coal metamorphism
and the significance of temperature effect. The results show that in the same coal-forming period,
with the increase of the vitrinite reflectance, the temperature influence decreased significantly,
and in the same vitrinite reflectance, with the younger coal-forming period, the temperature in-
fluence significance decreased. At the time of the Cretaceous High Coal Grade III Ry = 6.1%, the
general mathematical method calculated that the effect of increasing the temperature by 1°C was
equivalent to the effect of an extension of 5.9 million years. The result of the higher mathematical
method is that the effect of increasing the temperature by 1°C is equivalent to the effect of extend-
ing the period of 3.67 million years.
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Figure 1. Temperature vitrinite reflectance (time) diagram of Carboniferous, Jurassic
and Cretaceous
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Table 1. The minimum temperature required to reach different vitrinite reflectance at different rock absolute ages

# 1. EARIEBRENFRBLBITRMIRRE R HRAFNRTEE

o g trp s ERH

% EE T4 RIGEREC  ERVEE RIGREIC  ERETE RIGREC
0.52 280 494 161 54.9 101 60

0.96 288 102.6 169 109.7 109 115.8
1.4 296 134.4 177 141.6 117 147.6
1.84 304 154.7 185 161.6 125 167.2
228 312 168.6 193 175.2 133 180.5
2.72 320 178.6 201 184.9 141 189.8
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Table 2. Maximum vitrinite reflectance of coal at different absolute ages and temperatures of strata
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FERATIE S # 1% FERATIE RAEE% AT B #1%

50 290 0.525 170 0.491 110 0.466
50 310 0.529 190 0.498 130 0.476
75 290 0.705 170 0.657 110 0.62

75 310 0.711 190 0.667 130 0.634
100 290 0.932 170 0.863 110 0.81

100 310 0.941 190 0.877 130 0.83

125 290 1.242 170 1.139 110 1.062
125 310 1.255 190 1.16 130 1.091
150 290 1.704 170 1.543 110 1.424
150 310 1.726 190 1.575 130 1.469
175 290 2.489 170 2.203 110 2.001
175 310 2.528 190 2.259 130 2.076
200 290 4.14 170 3.502 110 3.083
200 310 4.232 190 3.623 130 3.235
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Table 3. Temperature and time of 0.05% increase in vitrinite reflectance of Carboniferous, Jurassic and Cretaceous coals
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Ro 0.395 0.445 0.445 0.395 0.445 0.445 0.395 0.445 0.445
fiER T 302.47 3104 302.47 306.31 314.7 306.31 309.6 318.6 309.6
gL
t 298 298 836.2 179 179 4952 118 118 326.5
Ro 0.572 0.622 0.622 0.572 0.622 0.622 0.572 0.622 0.622
R T 329.67 336.7 329.67 335.11 3425 335.11 339.7 3473 339.7
PRI
t 298 298 5825 179 179 346.5 119 119 2282
Ro 0.77 0.82 0.82 0.77 0.82 0.82 0.77 0.82 0.82
R T 355.52 361.2 355.52 361.87 367.7 361.87 367.17 373.1 367.17
U
t 298 298 4725 179 179 281.6 119 119 186
R 1.04 1.09 1.09 1.04 1.09 1.09 1.04 1.09 1.09
e ’
gp T 382.38 386.5 382.38 389.27 3934 389.27 394.98 399.2 394.98
i t 298 298 406.2 179 179 2424 119 119 160.2
R 1.34 1.39 1.39 1.34 1.39 1.39 1.34 1.39 1.39
it ’
R T 403.94 406.9 403.94 411.04 414 411.04 416.89 419.9 416.89
v t 298 298 370.5 179 179 215 119 119 146.3
Ro 1.6 1.65 1.65 1.6 1.65 1.65 1.6 1.65 1.65
i T 4179 4202 4179 425.05 4274 425.05 430.92 4332 430.92
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t 298 298 3525 179 179 210.8 119 119 139.8
R 1.8 1.85 1.85 1.8 1.85 1.85 1.8 1.85 1.85
gt ‘
R T 426.56 4285 426.56 433.7 435.6 433.7 439.56 4415 439.56
Vi t 298 298 3435 179 179 205.3 119 119 135.6
Ro 2.186 2.236 2.236 2.186 2.236 2.236 2.186 2.236 2.236
LEP)
R T 439.68 441.1 439.68 446.77 4482 446.77 452.58 454 452.58
vil t 298 298 330.9 179 179 198.1 119 119 131.4
Ro 3214 3.264 3.264 3214 3.264 3.264 3214 3.264 3.264
=N
R T 461.36 462.1 461.36 468.26 469 468.26 473.92 4747 473.92
8|
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Ro 4.952 5.002 5.002 4.952 5.002 5.002 4.952 5.002 5.002
R T 479.36 479.7 479.36 486.02 486.4 486.02 491.48 491.8 491.48
ZIE
t 298 298 306.4 179 179 183.8 119 119 122
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Figure 2. Relationship between vitrinite reflectance and time temperature ratio calculated
by ordinary mathematical method in three coal forming periods
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Figure 3. Relationship between vitrinite reflectance and time temperature ratio calculated by
advanced mathematics method in three coal forming periods
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Figure 4. Comparison of calculated and theoretical values
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