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Evaluation of oil content in shale by sealed thermal desorption .
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Abstract; The oil content in shale is still a contentious issue due to the evaporative losses of free hydrocarbon.
Considering the objective of the evaluation of oil content in shale and the demand of fast analysis at wellsite, a
newly developed sealed rock thermal desorption method is introduced to quantify the content of free hydrocarbon
in rock samples which combined the technique of sealed crushing at low temperature and improved the traditional
rock pyrolysis ( Rock-Eval). Comparison experiments have been conducted on Jurassic Da’ anzhai shale from the
Sichun Basin. The S, value ranges from 0.001 to 0.046 mg/g, with S, value from 0.165 to 4.648 mg/g by routine
method of rock pyrolysis. The S, value by the sealed thermal desorption method, which ranges from 0.026 to
0.984 mg/g, is about 1-2 order of magnitude higher than that of Rock-Eval. By improving the heating program,
the sealed thermal desorption method can obtain the hydrocarbon content per unit mass of rock at temperatures of
5, 5-90 and 90-300 °C, which not only obtains abundant oil-bearing data, but also shortens detection time.
Combined with parameters such as mud gas measurement, shale geochemical parameters, and reservoir fluid
properties, the “sweet spots” of shale oil in the Da’ anzhai Member of the study well were evaluated, providing
a new experimental method for evaluating the oil content of shale oil.
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Table 1 The comparisons of Rock-Eval and in-site sealed thermal release
of core samples from Jurassic Da’ anzhai member of well L1, Sichuan Basin

AR 3% ke
G WREE/ ﬁ‘tﬁk”w(TPC)/ ” » -~ o -y S - 051{ R/ Wi)mﬂii/
m % S S, max Sy So Sy S (mg-g P % (mg-g!)
(mg-g™) (mg-g™) (mg-g™) C  (mg-g™") (mg-g™) (mg-gH? (mg-gh)
D-1 3511.01 MS  1.77 0.001 2.333 2.830 465 0.065 0.741 0.806 5.989 384 121 5.025
D-2 3511.54 MS  1.56 0.034 4.648 4.746 446 0.184 0.801 0.984 5.828 437 0.87 5252
D-3 351191 MS  1.28 0.046 2.425 2.444 450 0.148 0.450 0.598 2.835 269 0.94  2.156
D-4 351256 LS  0.39 0.006 0.364 0.598 458 0.012 0.034 0.046 0.292 86 1.08  0.000
D-5 351342 IS  1.05 0.001 3.789 4.181 451 0.105 0.331 0.436 2717 300 0.96  2.103
D-6 351430 LS  1.34 0.022 2.361 2.412 446 0.070 0.374 0.444 2.601 228 0.87  1.707
D-7 351551 MS  0.63 0.007 0.763 1.017 463 0.033 0.066 0.099 0.707 127 .17 0.172
D-8 3516.06 MS  0.67 0.003 1.329 1.199 465 0.044 0.309 0.352 1.474 271 121 1152
D-9 351720 MS  0.86 0.029 0.908 1.548 464 0.059 0.253 0.312 0.977 150 1.19  0.429
D-10 3518.17 LS  0.18 0.013 0.165 0.324 448 0.017 0.009 0.026 0.113 77 0.90  0.000
D-12 351992 LS  0.84 0.001 0.605 1.078 466 0.084 0.247 0.331 1.027 162 123 0.521
D-14 3521.60 LS  0.71 0.006 0.653 1.077 465 0.074 0.144 0.217 0.606 116 121 0.116
D-15 352207 MS  0.77 0.011 0.522 0.961 462 0.060 0.175 0.235 0.393 81 1.16  0.000
D-17 352342 MS  0.74 0.001 0.599 0.779 467 0.011 0.126 0.137 0.617 102 125  0.015
D-18 352459 1S  0.88 0.001 1.208 1.430 455 0.052 0.217 0.268 1.335 182 1.03  0.721
D-19 352570 LS 1.4l 0.026 2.321 2.650 462 0.137 0.424 0.561 1.297 132 1.16  0.447
D-21 352841 MS  0.90 0.011 0.713 0.882 469 0.108 0.260 0.368 0.734 123 128 0.203
D-23 353043 MS  1.04 0.003 0.811 1.112 467 0.079 0.266 0.345 1.214 150 125  0.520
D-25 3532.88 LS  0.99 0.011 1.007 1.431 468 0.106 0.334 0.440 1.196 166 126 0.651
D-26 353401 MS  1.34 0.022 1.788 1.777 468 0.102 0.376 0.478 1.803 171 126 0.944
D-27 353560 MS  1.54 0.038 2.209 2.750 462 0.125 0.404 0.528 2.939 226 1.16  1.931
D-31 354130 MS  0.85 0.005 0.623 0.949 466 0.097 0.196 0.294 0.726 120 123 0173
D-33 354330 MS  1.13 0.027 1.707 1.745 461 0.056 0.285 0.341 1.697 181 1.14  0.909
D-35 354520 MS 227 0.002 1.253 1.929 464 0.110 0.497 0.607 1.818 107 1.19  0.155
D-37 354739 MS  1.32 0.040 2.549 2.965 461 0.097 0.493 0.591 2.674 248 1.14  1.946
D-39 3549.90 MS  1.28 0.017 1.611 1.808 462 0.069 0.306 0.375 2.139 197 1.16  1.238
D-41 355230 LS  1.43 0.001 1.644 2.492 464 0.132 0.405 0.537 1.151 118 1.19  0.260
D-42 355370 1S 0.69 0.026 0.361 0.618 474 0.011 0.078 0.089 0.220 45 1.37  0.000
D-43 355480 MS  0.79 0.001 0.368 0.886 473 0.054 0.158 0.212 0.414 80 1.35  0.000
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Fig.6 Comprehensive evaluation of oil-content properties of Da’ anzhai shale from well L1, Sichuan Basin
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