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Abstract: The application interpretation of nuclear magnetic resonance (NMR) technology in unconventional reservoirs has been
very controversial. A new interpretation method of NMR spectrum is proposed and applied to the unconventional reservoirs
combining with the concept of seepage fluid. The results show that the left peak and right peak of nuclear magnetic resonance
spectrum in tight oil and gas sandstone cores are continuous rather than entirely separated, which indicates that the properties
of the differences between the easy-to-produce fluid and the difficult-to-produce fluid is not completely separated. But the nucle-
ar magnetic resonance spectrum of shale and coal bed methane (CBM) reservoir cores is opposite to the above mentioned
results. In cores of unconventional reservoirs, the difficult-to-produce fluid dominates, and the easy-to-produce fluid in tight oil
and gas sandstone cores is more than that of shale and CBM reservoir cores. The recovery degree of tight oil and gas sandstone
reservoirs mainly increases in the easy-to-produce fluid extraction, but the recovery degree of shale and CBM reservoirs mainly
increases in the difficult-to-produce fluid extraction.
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Fig.1 NMR spectrum of water saturated and after different

centrifugal force in typical tight oil sample
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Table 1 The percentage of body fluid and boundary fluid of

total fluid produced by different centrifugal force

i R A R AR O

(MPa) VELINAN HESh A
0.14 5.74 0.94
0.27 19.42 2.39
1.37 39.10 9.81
2.74 44.15 13.66
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Table 2 The physical properties and test data of 5 experimental samples

F5 KJZ (cm) B (em) FLBREE (%) BB R (mD) 5 3 FH AR BT o AR e 4 (%) M AR B A Y

1 3.240 2.52 1.62 0.000 49 0.31 99.69

2 2.520 2.46 7.79 0.012 00 23.38 76.62

3 2.523 2.49 6.42 0.070 00 42.56 57.44

4 2.520 2.48 6.54 0.167 00 51.15 48.85

5 2.522 2.38 10.57 0.212 00 51.61 48.39
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Fig.2 NMR spectrum in different permeability cores from

tight oil reservoir
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Fig.3 NMR spectrum in different permeability cores from

tight sandstone gas reservoir
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Table 3 The physical properties and test data of 6 experimental samples

FE O KECem) HAFECm LBECH BERmMD G HRAERR &R O M 203 JH A BT o8 R A L 49 (26
1 3.240 2.52 1.62 0.001 2 0 100
2 2.520 2.46 7.79 0.003 8 16.87 83.13
3 2.523 2.49 6.42 0.0110 35.50 64.50
4 2.520 2.48 6.54 0.085 0 43.95 56.05
5 2.522 2.38 10.57 0.120 0 45.26 54.74
6 2.523 2.41 12.46 0.430 0 49.33 50.67
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Table 4 The physical properties and test data of 4 experimental samples
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1 3.38 2.51 0.000 854 0 100
2 3.25 2.52 0.002 968 1.97 98.03
3 3.32 2.51 0.022 447 2.96 97.04
4 3.33 2.51 0.121 304 3.52 96.48
5 3.35 2.51 0.589 073 12.62 87.38
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Fig.4 NMR spectrum of 5 shale gas reservoir cores
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Fig.5 NMR spectrum of water saturated and after different

centrifugal force in typical shale samples
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Table 5 The percentage of body fluid and boundary fluid of

total fluid produced by different centrifugal force
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Table 6 The physical properties and test data in different experimental samples
ESE 5 LR (%) BBEFEmD)  Zsh AR &AL M Bh FH A BT o AR L ] (26D
1 ik 8 It 1.36 0.088 4.61 95.39
2 Hid 9 It 2.95 0.182 5.45 94.55
3 ik 11 3k 4.70 0.781 7.42 92.58
4 ik 12 I 4.80 1.124 8.77 91.23
5 ik 7 2.23 1.824 21.17 78.83
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Fig.6 NMR spectrum of 5 CBM reservoir cores
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