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DETERMINATION OF THE PHYSICAL PROPERTY LOWER LIMIT OF TIGHT OIL
RESERVOIR BY HIGH-TEMPERATURE AND HIGH-PRESSURE EXPERIMENT
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Abstract: The physical property lower limit for mining of tight oil reservoir is becoming lower and lower, gradually
approaching that of accumulation filling. Therefore, it is significantly important to accurately determine such lower limit.
The bound water film thickness plays a key role in the determination, while the surface area of bound water can be
obtained accurately by nitrogen adsorption experiment. There are quite a few defects despite many methods to determine
the volume of bound water film. Through investigating various methods, the rock-electric experiment which simulates
the formation pressure and temperature is finally adopted, combined with the Archie formula to calculate the
saturability, then the volume and finally the thickness of bound water film. The method can well simulate the strata
environment, with result closer to the true value, thus the obtained bound water film thickness is more accurate. The

low limit of pore throat mean radius is determined by establishing its relation to the bound water film thickness. Then,
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with principle of statistics, the relation between the pore throat mean radius and permeability is set up to finally decide

the low limit of porosity filling and permeability of tight oil reservoir. The results prove to be accurate according to the

mercury injection curve.

Key words: tight oil reservoir; physical property lower limit; bound water film; Archie formula; high-temperature and

high-pressure physical experiment
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Fig. 1  Adsorption and desorption curves

1—WR B %A (adsorption ) ; 22— FE 4 (desorption)
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Table 1 Specific surface area variations by nitrogen

adsorption test
FLBR X ] /nm FLB AR 2 (mPg) FRFLBE A (mYg)

215.2~148.1 0.015 2.641
148.1~96.2 0.029 2.626
96.2~63.5 0.045 2.597
63.5~39.5 0.081 2.553
39.5~27.2 0.090 2472
27.2~20.8 0.082 2.382
20.8~16.7 0.080 2.300
16.7~14.1 0.072 2.220
14.1~11.8 0.083 2.148
11.8~10.5 0.060 2.064
10.5~8.5 0.131 2.004
8.5~7.1 0.123 1.873
7.1~6.0 0.122 1.747
6.0~5.3 0.120 1.624
5.3~4.6 0.121 1.505
46~4.1 0.125 1.383
4.1~3.7 0.133 1.258
3.7~3.3 0.154 1.125
3.3~3.0 0.171 0.971
3.0~2.7 0.190 0.800
2.7~25 0.196 0.610
25~2.2 0.205 0.414
2.2~2.0 0.209 0.209
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Table 2 Data from constant-rate mercury
injection experiment
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Fig. 2 Relation between the bound water film thickness and

mean radius of pore throat
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Fig. 3 Relation between the porosity and mean radius of pore throat
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Fig. 4 Relation between the permeability and mean radius of

pore throat
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