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Table 1 Geochemical parameters of the sample shales

GATE A TOC/ % R,/ %
1 3.56 2.8
2 7.60 2.7
3 2.20 —
4 1.01 2.9
5 1.21 3.3
6 3.30 —
7 6.04 —
8 4.23 —
9 2.62 3.1
10 3.10 —
11 4.75 —
12 7.76 2.7
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Fig.1 Different porosity measured by different methods
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Table 2 Comparison of different porosity measured
by different methods

T %ﬁ(ﬁ *Fﬁih %E{% N, W% B
X FLBARL LI FLBREE  fLBaEr
%5 /(g/em®) /(g/cm’)

/(em’/g) /% /% /%
1 2.51 243 0.016 1 3.65 3.19 3.86
2 2.56 240  0.027 8 8.94 6.25 7.11
3 2.67 256  0.0167  4.89 4.12 4.46
4 2.73 257 0.0217 6.29 5.86 5.92
5 2.74 2,60 0.0222  5.68 5.11 6.09
6 2.66 2.54  0.0454  5.69 4.51 5.38
7 2.59 2.41 0.1350  9.80 6.95 12.96
8 2.65 250  0.0580  7.76 5.66 6.66
9 2.69 258  0.0814  4.64 4.09 8.98
10 2.69 2,55 00510  6.01 5.20 6.03
11 2.62 246  0.0494  6.00 6.11 5.73
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Abstract; The study of gas shale is the hot spot in unconventional oil and gas resources exploration at home and a-
broad. The effective porosity of shale is an important parameter to access the reservoir property which is always the
bottleneck problem and difficulty in reservoir description. It is difficult to drill a perfect cylinder from the weathered
and breakable shale. Many people comminuted the samples to different sizes to get the shale porosity by measuring
bulk density and skeletal density and nitrogen adsorption method. But no validated difference and effectiveness of the
results between the cylinder and broken samples measurement have been shown until now. We chose twelve shale cyl-
inders and broke the samples around the cylinders to 40 ~ 60 mesh, measurements were conducted with the three
methods above, respectively. The results showed that three groups of values were different, they may be mainly con-
trolled by experiment parameters and sample integrity. One-way analysis of variance in mathematical statistics was a-
dopted to analyse the effectiveness of the results from the three measurement methods. Mathematical analysis showed
cylinder porosity by gas expansion method and broken sample porosity in 40 ~60 mesh by density method and nitrogen
adsorption method had no marked difference, they were consistent and effective. But, a large number of effective po-
rosity will be destroyed in the process of crushing the samples. Overall, effective porosity measured by cylinder method
is superior to the other two.

Key words: shale; porosity; gas expansion method; density method; nitrogen adsorption method; one-way analysis

of variance



