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Abstract: Given the difficulty in accurately determining the total amount of retained hydrocarbons in shale with current experimental
techniques, this study aims to achieve a precise evaluation of shale oil content. Using sealed core samples from well H in the Subei Basin as
the subjects, this study employed multiple experimental methods, including freeze pyrolysis, multi—temperature step pyrolysis, sealed thermal
release, and two—dimensional nuclear magnetic resonance (2D-NMR) to systematically evaluate the oil content and mobility. Through
comparative pyrolysis experiments at different storage times and sealed thermal release experiments, the light hydrocarbon recovery
coefficient for shale oil in the second member of the Funing Formation was determined to be 1.99. Combined with the difference in pyrolysis S,
peak areas before and after extraction, a heavy hydrocarbon correction formula was established (0.452 6XS,-0.307 9), enabling accurate
calculation of the total retained hydrocarbons. Furthermore, 2D-NMR technology was used to calibrate crude oil of different qualities, and a
standard curve between hydrogen nucleus signal intensity and oil mass was established, enabling non—destructive and rapid determination of
oil content. By comparing NMR spectra before and after oil washing, the T cutoff values for movable and adsorbed oil were identified,
facilitating the calculation of free oil content and its proportion. The experimental results showed that the oil content measured by the 2D—
NMR method was highly consistent with the recovered oil content, and the proportion of free oil showed a good correlation with results from
multi—temperature step pyrolysis. The technical framework of “light hydrocarbon recovery—heavy hydrocarbon correction—-NMR calibration—
movable oil identification” established in this study offers advantages such as relative operational simplicity, a broad detection range, and

non—destructiveness to samples. Overall, it significantly improves the accuracy and efficiency of shale oil content and mobility evaluation,
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providing crucial experimental support for shale oil sweet spot identification, reserve calculation, and development potential assessment.

Keywords: shale oil; light hydrocarbon recovery; heavy hydrocarbon correction; oil content; two—dimensional nuclear magnetic resonance
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Fig. 1 Comparison of pyrolysis at different storage times
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Table 1 Comparison of oil content experimental data from different methods for sealed cores of well H, Subei Basin
s AR ) WU gl SR gl SRRy

S, S, S, S, S, S, S S, S, HEERESUhE YRS N

1 0.20 0.31 0.68 1.03 1.36 6.27 0.65 0.96 1.60 5.84 3.30 3.43

2 0.39 0.45 0.97 1.19 1.61 5.12 1.09 1.35 2.09 4.57 2.72 3.14

3 0.22 0.50 1.19 1.02 1.78 4.49 1.33 1.31 2.52 4.28 2.36 3.03

4 0.35 0.66 1.48 1.56 2.01 4.90 1.66 1.46 2.69 5.71 3.40 3.16

5 0.59 0.73 1.31 1.49 2.24 4.01 1.84 1.58 1.02 5.96 5.07 2.44

6 0.26 0.66 0.98 1.53 2.05 4.99 1.34 1.57 1.23 6.27 473 2.92

7 0.22 0.26 0.58 1.01 1.29 5.02 0.66 0.86 1.55 3.91 2.19 3.04

8 0.34 0.49 1.21 1.27 1.53 1.00 0.72 0.86 0.68 3.19 2.40 0.66

9 0.17 0.29 0.49 0.76 1.01 3.85 0.39 0.34 0.88 3.07 1.61 2.57

10 0.34 0.39 0.74 0.74 1.23 3.62 0.88 0.88 1.22 3.00 1.95 2.38

*k2 ARMEMENRERE RE
33 ERKIE

Table 2 Pyrolysis recovery coefficients at different storage

times
B S (mg/g) ML FHK,
[2]5] 7
Oh 2h 24h  48h 2h 24h  48h
1 2.03 1.85 .72 1.71 1.1 1.18  1.19
2 2.08 2.02 1.86 1.85 1.03 1.12 1.12
3 4.58 3.93 3.85 3.72 1.17 1.19 1.23
4 1.75 1.72 1.71 170 1.02  1.02  1.03
5 1.74 1.74 1.69 1.66 104 103 1.05
6 1.55 1.49 144 141 1.04  1.08 1.10
7 3.71 344 337 336  1.08 1.10  1.10
8 3.41 326 320 3.2  1.05 107  1.09
Ty 1.06  1.10 111
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