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Abstract: Thermal simulation experiments of kerogen samples show that free radical concentration would first increase
and then decrease along with increasing thermal evolution degree of kerogen samples. The increase of free radical con-
centration 1s related to the ruptare of alkyl radical side chain and dropout of heteroatomic functional group in lower
evolutionary phase of kerogen; while the decrease of free radical concentration is the resuls of condensation and poly-
merization of kerogen during higher evolutionary phase. The free radical concentration is controlled by temperature and
heating time, thus the experimental data can be used to establish quantitative relational expression between free radi-
cal concentration of kerogen and temperature-time index. The theoretically calculated values of free radical concentra-
tion should be fitted with the measured values by repeatedly adjusting denudation thickness and heat flow values, the
inversion of thermal history of carbonate strata can thus be made. Since there are only a small amount of thermal sim-
ulation experimental data can be used in this study, the result achieved in this study is just for exploring a new

methodology , and the scope of application is limited. Thermal simulation experiments and corresponding researches on
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kerogen samples from marine carbonates should further be carried out in the future.

Key words: palaeotemperature scale; thermal history; free radical concentration; kerogen; thermal simulation experiment
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Fig.1 Free radical concentration of kerogen vs. thermostatic time at differentconstant temperatures

(A.Typell | kerogen: B. Type | kerogen)

o o e
™ % ©

2
B

A fH i 60 min
x fHiR 180 min

A ~3
0'0250 300 350 400 450 500 550 600

{ERE T /T

AREHIE 7 (10%8pins.g )
j=l
[3%)

A fHIR 60 min
X A7 I 180 min

-

F RS £ (10™Spins.gg' )
o
=

06 . . . . .
250 300 350 400 450 500 550
THIREEE /T

B2 AEMEEEETTFEEAHERESERRENEXR
ALQL BTARAR B, [ RITERAR

Fig.2 Free radical concentration of kerogen vs. constant temperature under different thermostatic time
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Fig.3 Regression analysis of free radical concentration of kerogen vs. temperature-time index
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