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Evaluation of evaporative loss of hydrocarbon
in shale samples and its geological implications
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Abstract; Free hydrocarbon content is one of the key parameters for resource assessment of shale oil. However,
due to the evaporative loss of hydrocarbon, the measured results from lab analysis differ greatly from real value,
which leads to the “distortion” of shale oil resource assessment.To investigate the process of the evaporative loss
and obtain the hydrocarbon loss amount and correction coefficient, a time-series of analysis has been carried out
on fresh oil-bearing shale samples with similar maturity and different lithofacies for both the amount and the com-
position of the hydrocarbons retained in shale. Results suggest that there are two processes of early rapid and later
slow evaporative loss. The volatile components are mainly light hydrocarbons with carbon numbers smaller than
C;;—C,s, while the medium to heavy components are less affected. Both the amount and processes of hydrocarbon
evaporative loss are controlled by the physical properties and original oil content of shale samples.The oil-bearing shale
samples with higher original oil content and better physical properties appear to have more evaporative loss of hydro-
carbons.Results also indicate that more attention should be exercised on original hydrocarbon content when conducting
the shale oil resource assessment of “sweet spot” section with high oil content and good physical properties.
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Table 1 Basic information of experimental samples
g " W/ S/ S/ @(T00)/  Taud ERTUE R/ % L/
K4 mo (mgegTh) (mgegh) % T #t: ¥ KA RA AZA AF mem %
45 KEZERABTRE  3124.07 4.45 2.96 2.07 408 296 145 74 58 288 11 80 1.1
55 RELERRERA=S 312439 5.72 391 2.17 414 192 92 81 165 402 14 23 8.4
61 RBEEGFRARFRE 3 124.70 3.23 2.86 1.46 416 187 92 83 196 349 21 12 1.0
67 IRBESZRA BT 3124.88 3.66 2.26 1.28 414 386 17.8 19 186 50 12 24 3.1
143 KERFAZE 3127.33 5.54 3.36 1.75 407 185 102 6.5 121 476 09 06 7.5
161 KEZERRRAEE 312776 7.79 1.55 1.16 402 139 94 78 169 431 08 43 2.5
BYYl 192 REGFFEEEMAZS 3 129.07 5.34 1.22 0.80 398 171 9.0 65 6.7 254 1.8 279 2.8
205 KEELFRARE 3129.56  12.60 1.21 1.40 393 80 75 8.1 4.0 541 1.0 133 1.6
220 B YQuiSbavey 3 130.12 3.93 0.69 0.60 403 7.6 126 114 3.6 567 12 12 13.4
224 KEAMBZRA = 3130.27 7.60 422 1.68 408 341 203 5.0 53 37 15 241 3.8
197 KREFEEMAD RIS 3129.29 4.43 1.68 1.04 397 313 222 103 113 70 1.6 5.1 3.8
253 TR B HUIR A 3 131.40 2.92 0.77 0.66 391 27.6 153 4.0 3.6 1.9 18 374 0.7
264 EEIRA B 313173 4.75 118 0.85 405 133 87 44 27 581 06 12 8.2
BYY2 1111 KEEIRRA BT 3400.29 10.88 5.22 4.13 428 155 86 137 213 290 51 03 1.3
1076 RBELZRA RS 3399.37 2.43 0.69 2.27 400 124 6.1 185 8.7 353 167 07 6.0
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Table 2 Rock-Eval S, value of shale samples
after a time-series of storing in normal conditions
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Fig.1 Relationships between Rock-Eval S, value and sample storing time
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Table 3 Calculation results of corrective coefficients of Rock-Eval S, for different samples
s G S, R/ (mg - g7') FEHRHEB S, AR/ (mg- g™ SHEKLH/% S IKEFRE
205 12.6
55 5.72
224 7.60 2.63 65.39 2.89
161 7.79 4.11 47.24 1.90
264 4.75 2.83 40.42 1.68
67 3.66 2.75 24.86 1.33
143 5.54 3.84 30.69 1.44
192 5.34 3.55 33.52 1.50
61 3.23 2.43 24.77 1.33
220 3.93 2.73 30.53 1.44
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Fig.7 Hydrocarbon loss ratio vs. original oil content
of shale samples after long-time storing
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