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Table 1 The data of type | organic matter samples and the

measured free radical concentration and calculated TTI values

4 R (m) R, (%) Ng TTI{§
%1 1137 0.28 0.18 0.06
F 100 1575. 9 0.37 0.21 0.10
B 107 1974.5 0. 36 0.15 0.42
F 35 2143.6 0. 35 0. 24 0.73
3 108 2479 0. 40 0.25 2.43
3 105 2670 0.43 0.33 4. 62
4t 371 2754 0. 45 0.91 5.25
# 93 2865. 16 — 0.45 6.03
73 3195. 8 0. 42 0. 66 11.51
73 3270. 88 0. 44 0.75 16. 86
Fl 89 3385 0.53 1.57 23.55
+ 8 3403. 4 0. 70 1. 86 28. 51
3 64 3457.5 0.56 0. 70 147.76
FH1 3686. 6 0.58 2. 70 73. 64
3 64 3909. 95 0.74 3.23 847. 39
¥ 764 4090. 6 0. 80 1. 63 923.52
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Fig. 1 The change of the free radicals concentration of
geological type | organic matter samples with

the increase of their depths
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Table 2 The corrected free radicals concentration and TTI

values of thermal simulation type [ organic matter sample

RiEem | BEJa 0 | BE J
Ng TTI |In(TTD

Ng In(TTD TTI
0. 35 — 0.91 — — —
0.3 — 0.98 — — —
0.41 1.23 15. 86 2.76 1. 38 3.98
0. 56 1. 68 1484 7. 30 3. 65 38.52
0. 65 1. 95 2226 7.71 3. 85 47.18
1. 17 3.51 55375 10.92 5.46 235.32
1. 10 3. 30 110239 | 11.61 5.81 332.02
1.32 3. 96 165274 | 12.02 6.01 406. 54
1. 31 3.93 220181 | 12. 30 6. 15 469. 23
1.58 4.74 329994 | 12.71 6. 35 574. 45
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The Thermal Evolution of Free Radicals in Organic Matter
in Sedimentary Basins: a Possible Geothermometer
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Abstract

The methods to reconstruct thermal history of basins are divided into two types, paleotemperature
scales and thermal dynamics of basin. The most popular paleotemperature indices include maturity of
organic matter and fission track of minerals. The thermal dynamics models of basins include lithosphere
stretch model and compressional model. This paper studies the free radicals concentrated in type I organic
matter as a thermal indicator in sedimentary basins. The thermal evolution characteristic of the free radical
in type I organic matter of the samples was analyzed. Based on free radical concentration (Ng) and time-
temperature index (TTI) data of the geological type 1 organic matter samples, the data of the thermal
simulation type I organic matter samples are corrected. Then the quantitative model between free radical
concentration (Ng) of organic matter and time-temperature index (TTI) for type I organic matter was

obtained according to the data of the corrected thermal simulation samples.

Key words: free radicals in organic matter; geothermometer; time-temperature index; sedimentary

basins



