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Abstract

Using Mr. Wu Chonglong’s temperature-time-reflectivity coal metamorphism thermodynamic eq-
uation to calculate reflectivity for four cases of known time and temperature and to calculate
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temperature for one case of known time and reflectivity, all of those examples are proving that the
temperature-time-reflectivity experience formula can explain the role of coal metamorphism to
some extent. It is calculating that the critical temperature of lignite should be 49.3°C and that of
long flame coal should be 56.9°C. A temperature-reflectivity (time) graph has been prepared for
Carboniferous, Jurassic, and Cretaceous periods’ middle grade II coal through innovative applica-
tion of reflectivity increment and time incremental coupling method. The isothermal horizontal
line or iso-reflectivity vertical line in the graph can be used to explain the “longer heating time,
higher degree of coalification” and other coal chemistry related discussion. Cross-verification with
the temperature and metamorphism time in the literature for Nantong coalfield in Sichuan prov-
ince further proves the accuracy and practicability of the equation.
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Figure 1. Temperature reflectance curve of medium grade coal 1 in three coal forming periods
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Table 1. Temperature calculated by different methods when effective metamorphic time is equal
= 1 EANERAEEFHAESETENRE

Ro/% Te/C Tw/C TelC
1.2 145 150.7 142.1
14 158 163.7 155.9
1.6 169 174.1 166.1
1.8 178 182.7 177.2

2 185 189.9 187.3
2.2 195 195.9 201.6
2.4 210 201.2 210.2
2.6 219 205.7 218.3
2.8 226 209.7 225.8
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Figure 2. Three calculated temperatures with different vitrinite reflectance at the same effective metamorphic time
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Table 2. Temperature calculated by different methods when the effective deterioration time is not equal
= 2. ERML R EAEERBAEGETENRE

Ro/% Te/C Tw/C TelC
1 120 120.9 126.4
1.2 145 137.1 142.1
14 158 150 155.9
1.6 169 160.5 166.1
18 178 169.1 177.2
2 185 176.3 187.3
2.2 195 182.5 201.6
2.4 210 187.8 210.2
2.6 219 192.3 218.3
2.8 226 196.4 225.8

MG 2 BB, MG SN R = EOTES B AE A RIS PR SN 2 R IR, A 3

I
240
y=98.06n(x)+ 1224 .
R2=0989 .0
200 et .
ITTILANE 4 JISRIIL,
P y=97.62In(x) + 123.3 T A
= R2=0994  .ou" JNRRIRIE »
m e
160 RIS y=72.87In(x) + 124.1
ey R*=0.993
£l o
3
120 &
1 12 1.4 1.6 1.8 2 22 24 2.6 2.8 3
Ry/%
x TR A Tw Tp
.......... %j—ﬁ (TR) csscsscsae Nﬁ (TW) Nﬁ (Tp)

Figure 3. Three calculated temperatures under different vitrinite reflectance when the effective metamorphic time is not equal
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