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Genetic mechanism of pyrolytically desorbed hydrocarbon

LI Guangzhi, NING Lirong, WANG Guojian, HU Bin

( Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxt, Jiangsu 214126, China)

Abstract; In the geochemical exploration for oil and gas, the test data of pyrolytically desorbed hydrocarbons
have the abnormal characteristics that the relative content of olefins is higher than that of alkanes with the same
carbon number, and the relative content of isoparaffins is higher than that of normal alkanes with the same carbon
number, and this feature becomes more obvious with the increase of temperature of pyrolytical desorption. On the
other hand, the acid hydrolyzed hydrocarbons, headspace light hydrocarbons, free hydrocarbons, and water-
soluble hydrocarbons in oil and gas sources and surface samples do not have such feature. The abnormal characteris-
tics of pyrolytically desorbed hydrocarbons have been previously explained from different aspects, but whether the
organic matters contained in the samples will crack and rearrange to generate olefins under vacuum and heating condi-
tions has not been considered. Some experiments of pyrolytical desorption temperature of surface soil samples from
three regions were carried out. The correlation between pyrolytically desorbed hydrocarbons and organic carbon was
discussed. Combined with the pyrolytical desorption experiments of organic matter in leaf and soil, it was inferred that
the pyrolytically desorbed hydrocarbons in soil samples mainly came from the desorption of chemically adsorbed
light hydrocarbons (below 160 °C) and the thermal cracking of organic matter (above 160 °C). The thermal
action of geothermal field can promote the hydrocarbon generation of organic matter in surrounding rocks, and to

a certain extent, reduce the content of organic matter and increase the content of light hydrocarbons, which can

be used for further study of geothermal indicating significances of pyrolytically desorbed hydrocarbons.
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Fig.1 Typical spectrum of pyrolytically desorbed hydrocarbons
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Fig.2 Typical spectrum of acid hydrolyzed, headspace light, free and water-soluble hydrocarbons
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Table 1 Pyrolytical desorption experiment results at different temperatures

of soil samples above Xinchang gas field, Sichuan Basin pL/kg
B BBEREE/C WEE Ok M Wk NI RTRE O ETkE Rk BN
120 0.78 0.04 0.34 0.05 0.29 0.00 0.01 0.00 -
140 1.09 0.07 0.70 0.14 0.92 0.02 0.03 0.00 0.01
bol 160 1.89 0.08 0.91 0.30 1.59 0.12 0.04 0.04 0.04
180 3.51 0.21 3.05 0.67 6.13 1.51 0.18 0.77 0.15
120 1.02 0.05 0.41 0.07 0.41 0.01 0.03 0.00 0.01
140 1.68 0.12 1.27 0.27 1.92 0.04 0.06 0.03 0.05
502 160 2.96 0.14 2.31 0.60 4.35 0.34 0.12 0.20 0.15
180 5.30 0.30 5.51 1.02  10.87 1.65 0.23 0.85 0.22
120 1.19 0.03 0.20 0.03 0.14 0.01 0.01 - -
140 0.95 0.04 0.49 0.09 0.64 0.01 0.02 - -
503 160 1.21 0.04 0.74 0.13 1.28 0.05 0.03 0.01 0.01
180 2.39 0.10 1.45 0.26 3.77 0.30 0.05 0.13 0.03
120 0.71 0.02 0.22 0.03 0.15 0.00 0.01 - -
140 1.30 0.05 0.55 0.11 0.65 0.01 0.02 - -
504 160 1.69 0.07 0.93 0.22 1.53 0.07 0.04 0.02 0.03
180 3.55 0.22 3.05 0.53 6.80 0.63 0.13 0.29 0.09
120 0.82 0.03 0.27 0.04 0.23 - - - -
140 1.43 0.06 0.65 0.12 1.03 0.02 0.02 - -
505 160 2.48 0.09 1.28 0.29 2.57 0.18 0.06 0.05 0.03
180 3.75 0.13 2.10 0.36 5.08 0.56 0.08 0.24 0.05
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Table 2 Pyrolytical desorption experiment results at different temperatures of soil
samples from Duoshigiao area, Jiyang Depression, Bohai Bay Basin pL/kg

B OMRRREEC MR B 2 MR B RThR ETh Sk EN

160 1.88 0.17 2,10 032 0.77 0.43 0.06 0.06 -
A160 180 9.04 056 6.63 1.57  4.58 6.59 0.30 2.71 0.01
200 22.99 1.38 18.24  3.69 23.52 16.02 0.95 8.00 0.63
160 0.70 0.04 0.64 0.07 0.39 0.06 0.01 - -
Al162 180 2.55 0.21 225 019 214 0.59 0.06 0.43 -
200 1098  0.29 553 043 3.60 1.17 0.09 2.10 -
160 232 017 235 054 041 0.52 0.05 0.07 -
Al64 180 890 0.60 7.04 1.69  3.15 4.00 0.30 1.27 0.42
200 20.45 1.09 11.64 245 7.54 6.76 0.44 1.54 0.12
160 7.05 034 376  0.68 1.21 0.81 0.04 0.10 -
A166 180 19.93 1.19 149 3.25 15.11 9.43 0.61 3.24 0.38
200 39.80 2.07 2086 449 2326 153 0.68 3.25 0.16
160 1.32 0.09 1.99 0.29 1.02 0.48 0.06 0.14 0.01
Al168 180 5.62  0.23 363 0.60 3.15 2.39 0.15 1.03 0.11
200 15.86 0.56  8.46 1.18  9.08 4.64 0.28 1.44 0.14

®3 FA—#SARBETARREIRK
Table 3 Pyrolytical desorption experiment results
of the same sample at different temperatures pL/kg

PoRRE/C W Ok L WkE Wi RThE IEThE Sk IRk

150 1.39 0.03 0.21 0.09 0.23 0.42 0.03 0.12 0.07
200 3.20 0.12 2.98 0.20 3.01 0.07 0.03 0.01 -

250 10.57 0.27 15.28 0.50 14.72 0.98 0.19 0.01 0.09
290 164.70 1.93 357.29 2.01 110.72 3.95 1.50 2.70 0.30
320 780.93 20.95 1938.70 14.08  607.85 9.98 6.01 3.96 1.29

*4 BENBESESHBREHEXRE
Table 4 Correlations between TOC and pyrolytically desorbed hydrocarbons

FE ORI g K i WRE WM R TR OIETHR SOk ESukE
WIEmAH 017 0.27 0.77 0.60 0.79 0.64 0.69 0.60 0.55

A H 0.51 0.28 0.5 0.51 0.48 0.50 0.33 0.47 0.34
T PR I A I 0.67 0.76 0.74 0.75 0.55 0.61 0.66 0.55 0.53

Mke AR bl S A AL S B B ARG, UM 071 (38 5) b B IR A BRI EE O 180 °C
R R HLBEAR AT R 2R IR T LR RS RERRER(SI0,) S5 HVRERE I e | F S Y A S R 8000 )
BLBR , A7 PR iG55 00 VA R B s SR ML AL BN 9-0.71 F1-0.64 , 5 W UG, RERRER % R
104 PR IERE S BEAT LR AE AT R A B, A LR PR SR, S SR BB A B LB DA = ek R
i SRR b ERRIHSCREBUN I EE 072 B YRR R IS SR R T AR
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Table 5 Correlation between carbonate, silicate and hydrocarbon indexes

e AC Ca0  Fe,O3  MnO MgO  ALO; SO, AHHLEK

PR fiff I HH o 0.61 0.67 0.11 0.21 026 -0.14 =-020 0.11
PR fifg ) H A 0.38 0.74 0.48 0.57 0.03 -0.33 -039 0.10
HEREHLR  -0.12 0.18 0.54 022 -049 -061 -0.71 0.72
WRIR TR 0.02 0.22 0.41 0.12 -0.40 -0.53 -0.64 0.71
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Table 6 Pyrolytically desorbed hydrocarbons from decayed camphor leaves

pL/kg

WRIRE/C WhE 2% W Wk W BT OETR K-2-TH 1-TH BTH B-2-T% ikt ERk
80 6.40 0.66 3.00 0.55 1.14 0.03 0.13 - 0.04 0.42 - 0.05 0.25

100 22.16 2.44  10.20 2.41 4.74 0.08 0.46 0.06 0.17 1.88 0.07 0.16 1.31

120 67.65 8.28 35.29 8.26 14.90 0.29 0.93 0.13 0.43 5.94 0.15 0.30 1.76

140 140.67 12.61 90.38 12.95 28.79 0.60 1.14 0.17 0.63 10.75 0.25 0.27 1.72

160 324.35 27.51 187.87 27.24 65.53 1.62 2.81 0.76 2.14 31.47 0.91 0.69 4.88

180 728.62 49.52 317.47 57.53 185.97 5.79 10.85 5.56 13.68 148.71 6.39 3.40  20.17

x7 TEMHEARES

Table 7 Pyrolytically desorbed hydrocarbons from dried camphor leaves pL/kg
WRIRE/C Wb 2% W Wk WK RThR O ETR R-2-TH =T FTH Wi-2-TW Sk Bk
80 26.64 4.11 7.76 1.10 1.04 0.24 0.21 - 0.07 1.00 - - 0.86

100 48.57 8.40 19.24 3.98 2.39 0.39 0.64 0.02 0.15 2.47 0.02 0.06 3.74
120 198.49 39.32 81.21 17.97 10.10 1.26 1.45 0.07 0.29 12.35 0.03 0.02 4.85
140 451.42 73.29 18291 57.96 35.12 3.69 4.58 0.53 1.25 81.15 0.62 0.22 15.98
160 874.27 132.85 301.19 76.67 57.20 8.46 11.35 2.46 3.63 427.34 2.27 0.86 41.81
180 1647.09 229.09 529.94 198.21 122.18 13.58 26.60 10.20 10.59 1 179.96 9.96 1.64 122.39
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Table 8 Desorbed hydrocarbon contents of soil samples

after acidolysis and pyrolysis treatments pL/kg

S b3yt He 28 2% Wi W RTh OIETH 5k EuE
HEMRET, 250 05 8.1 1.0 11.0 3.8 0.6 1.5 0.2
FHURIAEET, 253 0.6 9.6 1.2 125 7.3 1.0 4.1 0.8
s HEEARBET, 785 43 172 127 407 271 3.3 11.2 2.0
BEHURAEET, 700 9.2 185 228 537 540 8.4 27.4 4.6
" HERET, 488 22 103 42 191 5.1 0.8 1.2 -
HYRARET, 344 3.1 109 62 234 135 1.7 3.2 0.3
’s HEHRET, 330 22 106 7.7 19.7 152 2.8 4.8 0.6
FOREE T,  31.3 1.5 9.8 4.1 14.0 7.7 2.4 2.6 1.5
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