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Abstract

The thermal dynamic equation of organic matter evolution is modified based on the thermal dynamic
equation of coal metamorphism. The equation takes the undisputed Vitrinite reflectance and Geologic
age as independent variables to calculate the paleotemperature. And a measured data of the uncon-
formity surface exploration well between the Paleozoic erathem and Paleogene system for verifica-
tion. The highest paleotemperature in the measured data is considered as the reference temperature.
The results show that for 15 measurement points of the Paleogene system, the calculated tempera-
ture mean relative error against the reference temperature is 0.71%. For the 14 measurement points
of the Paleozoic erathem, the calculated temperature mean relative error against the reference tem-
perature is 0.31%. The calculated results and measured data are represented by the three-dimen-
sional surface and solid point of vitrinite reflectance time paleotemperature, respectively.
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Table 1. Measured data from an exploratory well in Indonesia
= 1. ENERAIA— ORISR

i & 6500 J3~2350 Ji4F WA R 250~66 [ G E
PREEIm Ro/% e i/ C REIm Ro/% & i/ C
1250 0.28 35.7 3650 0.95 149.56
1350 0.26 35.9 3680 1 150.42
1450 0.32 52.38 3850 1.15 159.68
1650 0.34 58.13 3900 1.2 165.71
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1800 0.35 60.87 4000 1.35 170
2100 0.38 68.68 4080 1.25 169.54
2200 0.37 68.7 4150 13 172
2300 0.4 71.54 4250 1.35 174.88
2450 0.4 71.58 4300 14 176.33
2550 0.42 76.16 4400 1.5 182.87
2650 0.42 76.16 4480 1.65 189.6
2700 0.44 80.58 4550 1.7 191.9
2850 0.49 88.78 4700 1.95 199.75
2950 0.54 97.99 4770 2 202.15
3100 0.52 94.42
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Table 2. Thermodynamic parameters of coal at different ages

2. NEFRRENANNEER

T H A B C D
AR RIS 715 54 646.320 0.093 0.492 111.850
L R AR 1% S8 680.000 0.068 0.492 111.850
A AU S S S 5 673.000 0.100 0.492 111.850

3.2. ARAHNFEHEEIE

LAV I, R fe 2408 58 1) 3 A WLBR IS F1 22 2 50 A FA LIS RGN 71 22 S 8003 I AN B
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Table 3. Paleogene Ry, layer absolute age, calculated paleotemperature, reference paleotemperature, relative error, and aver-

age relative error
3 WmiER R, BEXMFHR. HEHHE. 2EHHME. EREMFEHBETRE

Ro/% VEJI4E T /K 2 iR IK HARTR Z1%
0.28 26.46 313.71 308.85 1.57
0.26 23.50 308.25 309.05 0.26
0.32 32.39 324.65 32553 0.27
0.34 35.36 330.05 331.28 0.37
0.35 36.84 332.72 334.02 0.39
0.38 41.29 340.56 341.83 0.37
0.37 39.80 337.97 341.85 1.13
0.4 44.25 345.64 344.69 0.28
0.4 44.25 345.64 344.73 0.26
0.42 4721 350.59 349.31 0.37
0.42 4721 350.59 349.31 0.37
0.44 50.18 355.41 353.73 0.47
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0.49 57.59 366.83 361.93 1.36
0.54 65.00 377.40 371.14 1.69
0.52 62.04 373.27 367.57 1.55

SR AR SR % 0.71

MNE 3 FIEFEATUUE Y, NTHIERAMEZS, ARKEEMRE0TIEE3MEESSHRER T
MXHRZEN 0.71%.
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Table 4. Paleozoic Ry, layer absolute age, calculated paleotemperature, reference paleotemperature, relative error, and average
relative error

T4 HER R BHEIFR. HEHME. SEHME. HAXNREMFIIERTIRE

Ro/% AR T HUE/K 2 HhiR/K AEXF R ZE %
0.95 66.00 423.02 42271 0.07
1.00 74.76 426.63 42357 0.72
1.15 101.05 436.76 432.83 0.91
1.20 109.81 439.86 438.86 0.23
1.35 136.10 448.37 443.15 1.18
1.25 118.57 442,83 442.69 0.03
1.30 127.33 445,66 445.15 0.12
1.35 136.10 448.37 448.03 0.08
1.40 144.86 450.96 449.48 0.33
1.50 162.38 455.79 456.02 0.05
1.65 188.67 462.26 462.75 0.11
1.70 197.43 464.24 465.05 0.17
1.95 241.24 472.96 4729 0.01
2.00 250.00 474.50 4753 0.17
SPEET R IR 2% 0.30

M 4 FIEEETTUUE S, ST HAERMER, ARKEEHAETESINEESSEEER T
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Figure 1. Relationship between temperature, time, and degree of organic matter
metamorphism in the Paleogene tectonic layer
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Figure 2. Relationship between temperature, time, and degree of organic matter
metamorphism in the Paleozoic tectonic layer
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Figure 3. Relationship between reference temperature, time, and organic matter
metamorphism degree of the Paleogene and Paleozoic tectonic layers
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