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Abstract. In order to study the difference of pore structure characteristics between the second oil reservoir
and the main oil reservoir in Daqing oilfield, the pore structure characteristic parameters of core were
characterized by routine mercury injection experiment. The results show that the average pore radius of the
main reservoir ranges from 5.24pm to 12.50pm, the sorting coefficient ranges from 1.14 to 3.08, the median
saturation pressure ranges from 0.04MPa to 0.27MPa, and the maximum median radius can reach 15um. The
permeability is high and the displacement pressure is low. The average pore radius of the second type reservoir
is in 2.21um~9.03um, the sorting coefficient is 2.70~4.77, the median saturation pressure is
0.076MPa~5.148MPa, the maximum radius is only Sum, and the permeability is low and the displacement

pressure is high. It is important to clarify the difference of reservoir pore structure characteristics for efficient

reservoir development.

1. Introduction

Pore structure of reservoir rock is characterized by
influencing reservoir fluid reservoir capacity and oil and
gas resources are the main factors, especially the
multiphase fluid in the reservoir seepage features, in
addition to its place of temperature and pressure
conditions and the interaction between rock and fluid
(wetting, adsorption, etc.), more important is related to the
microscopic pore structure characteristics of the reservoir.
Clear, therefore, the reservoir pore radius, the radius of
the median, sorting coefficient and permeability,
expulsion pressure 2 kinds of microscopic pore structure
characteristics of the reservoir rock and its distribution, is
to increase the crude oil recovery factor and the key to
reservoir development effect, to the sustainable
development of oil field implementation, eventually
improve the economic benefits of oilfield has very
important practical significance[1-3].

2. Routine
experiment

mercury injection

A total of 398 rock samples from 19 Wells in the second
and main oil reservoirs of daqing placanticline were
selected for routine mercury injection experiments, of
which 231 are the main oil reservoirs and 127 are the
second oil reservoirs. The main oil layer is putaohua oil
layer and the second oil layer is Saertu oil layer. These
cores were subjected to conventional mercury injection to
collect pore structure characteristic parameters.
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2.1 Characteristic analysis of core capillary
pressure curve

Capillary  pressure curve of rock  samples
comprehensively reflects pore size and connectivity
controlled by larynx. Morphological characteristics of
capillary pressure indicate different pore structures of
samples. Is closely related to the permeability of capillary
pressure curve, as the permeability from large to small,
capillary pressure curve from lower left direction on
successive arrangement, the greater the permeability,
capillary pressure curve, the convex to the lower left
corner, and the horizontal axis parallel flat long, shows
that the micro pore structure is good, throat size, the
greater the uniform pore throat, the lower the expulsion
pressure[4]. On the contrary, for the sample with low
permeability, the capillary pressure curve is far away from
the horizontal axis. The farther away from the horizontal
axis, the flat segment gradually decreases, and the worse
the microscopic pore structure is, the lower the
permeability is, and the higher the displacement pressure
is. The length of gentle section indicates that the laryngeal
radius is large and the proportion of the large laryngeal
radius is large.

Figure 1 shows the capillary pressure curves of the main
and secondary oil zones in two Wells. It can be seen that
the capillary pressure curve of the main oil reservoir is
close to the lower left, and there is a gentle section,
indicating that the main oil reservoir has high
permeability, large pore radius, a large proportion of large
pores, good pore throat sorting, and low capillary
pressure[5]. The capillary pressure curve of the second
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type oil reservoir is far away from the horizontal axis.
Compared with the main oil reservoir, the flat section is
smaller, the permeability is lower, the pore-throat sorting
is not good, and the displacement pressure is higher.
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Figure 1. Capillary pressure curves of main and secondary
reservoirs

2.2 Comparative analysis of pore structure
parameters and permeability

The parameters describing pore structure characteristics
can be divided into three categories: pore radius
characteristic parameters, pore throat distribution
characteristic parameters and pore throat connectivity
characteristic parameters. Representative parameters are
selected to evaluate the pore structure characteristics of
the main and second-class oil reservoirs[6]. Table 1 shows
the range of pore structure parameters of the main and
second-class oil reservoirs.

Table 1. Pore structure parameters of main and secondary oil

reservoirs
Characteristic . The second
Major
Category parameters of pore . class
reservoir .
structure reservoir
Maximum pore 1y 765090 6.25~17.60
. radius(um)
Pore radius Mean bore
characteristic an po 524~1250  2.21~9.03
radius(pum)
parameters Median pore
1an p 290~16.60  0.15~9.34
radius(pum)
Sorting coefficient 1.14~3.08 2.70~4.77
Pore throat The mean 440~1333  134~8.73
R radius(pum)
distribution Relative sortin
characteristic orung 0.14~0.88 0.41~3.048
coefficient
parameters Homogeneous
ger 0.35~0.61 0.23~0.51
coefficient
Expulsion
pressure(MPa) 0.02~0.06 0.035~0.118
Maximum
Pore throat mercury intake 83.59~99.20  64.60~98.01
connectivity saturation(%)
characteristic The median 0.04-027 0.076-5.148
parameters pressure(MPa)
Characteristic
structural 0.35~6.59 0.117~0.961
parameter

(1) Mean pore radius

It can be seen from Table 1 that the average pore radius of
class II oil reservoir ranges from 2.21pm to 9.03um. The
average pore radius of the main reservoir ranges from
5.24pum to 12.50pum. Figure 2 shows the relationship
between average pore radius and permeability of the main
reservoir and the secondary reservoir. It can be seen that
the average pore radius of the main reservoir is 12.50um,
while the average pore radius of the second type reservoir
is 9.03um, so it can be seen that the main channel of the
second type reservoir fluid flow is small[7]. There is a
strong regularity between the average pore radius and
permeability. With the increase of permeability, the
average pore radius of the reservoir increases, and the
average pore radius of the main oil layer is larger than that
of the second oil layer, so the seepage channel of the main
oil layer is larger than that of the second oil layer.
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Figure 2. Relationship between average pore radius and
permeability

(2) Sorting coefficient

The sorting coefficient is used to describe the distribution
and concentration degree of pore-throat. The smaller the
value is, the more uniform the pore-throat distribution is.
Otherwise, the pore-throat distribution is worse. It can be
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seen from Table 1 that the sorting coefficient of the main
oil reservoir ranges from 1.14 to 3.08, and that of the
second oil reservoir ranges from 2.70 to 4.77. It can be
seen that the pore throat distribution of the main oil
reservoir is uniform, while the sorting of the second oil
reservoir is relatively poor.

(3) Saturation median pressure

The size of median saturation pressure can indicate the
size of oil and gas productivity. The higher the median
saturation pressure is, the denser the reservoir rock is and
the worse the permeability is. The lower the median
saturation pressure is, the better the percolation ability of
fluid in the reservoir is, and the higher the productivity is.
For the main oil reservoir, the median saturation pressure
ranges from 0.04MPa to 0.27MPa, while for the
secondary oil reservoir, the median saturation pressure
ranges from 0.076MPa to 5.148MPa. It can be seen that
the secondary oil reservoir has poor seepage ability.

(4) Correlation between porosity and permeability

The permeability and porosity of 398 rock samples were
statistically analyzed. Figure 3 shows the relationship
curve between permeability and porosity of the main and
secondary oil reservoirs. It can be seen that there is a
strong correlation between porosity and permeability[8].
As the permeability increases, the porosity increases. The
permeability of the second type oil layer is smaller than
that of the main oil layer, and the porosity is small,
indicating that the second type oil layer has poor reservoir
physical properties.
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Figure 3. The relationship between permeability and porosity
of main and secondary oil reservoirs

(5) Relationship between median pore radius and
permeability

Figure 4 shows the relationship between the median pore
radius and permeability of the main and secondary oil
reservoirs. It can be seen that the median radius of the
main oil reservoir is up to 15um, while the median radius
of the secondary oil reservoir is only Sum. Therefore, the
main channel of fluid flow in the second type oil reservoir
is small. The regularity between the median radius and
permeability is very strong. With the increase of
permeability, the median pore radius increases and the
permeability increases. There is a good correlation
between the median pore radius and permeability, which

is in the form of Y = AxB with a high correlation
coefficient above 0.9.
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Figure 4. The relation curve between the median radius and
permeability of the main reservoir and the secondary reservoir

(6) Relationship between drainage pressure and
permeability

The relationship between permeability and displacement
pressure in Figure 5 shows that high permeability and low
displacement pressure of the main oil reservoir indicate
good rock permeability. The larger the maximum pore
radius is, the better the reservoir performance is. On the
contrary, the second type reservoir has low permeability,
and the higher the displacement pressure, the worse the
reservoir performance.
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Figure 5. Relationship curve of displacement pressure and
permeability between main and secondary oil reservoirs
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3. Conclusion

(1) According to the conventional mercury injection test
data, the capillary pressure curve of the main oil reservoir
is close to the lower left and has a gentle section,
indicating that the main oil reservoir has high
permeability, large pore radius, a large proportion of large
pores, good pore-throat sorting, and low capillary
pressure. The capillary pressure curve of the second type
oil reservoir is far away from the horizontal axis.
Compared with the main oil reservoir, the flat section is
smaller, the permeability is lower, the pore-throat sorting
is not good, and the displacement pressure is higher.

(2) The average pore radius of the main oil reservoir
ranges from 5.24pm to 12.50um, and that of the second
oil reservoir ranges from 2.21pum to 9.03pum. The sorting
coefficient of the main oil reservoir ranges from 1.14 to
3.08, and that of the second oil reservoir ranges from 2.70
to 4.77. The pore throat distribution of the main oil
reservoir is uniform, while the sorting coefficient of the
second oil reservoir is relatively poor. The median
saturation pressure of the main oil reservoir ranges from
0.04MPa to 0.27MPa, while the median saturation
pressure of the second oil reservoir ranges from
0.076MPa to 5.148MPa. The second oil reservoir has poor
seepage ability. The median radius of the main oil
reservoir is up to 15um, while the median radius of the
second oil reservoir is only Sum, and the correlation
coefficient is higher than 0.9. The main oil reservoir has
high permeability, low displacement pressure and good
rock permeability. The larger the maximum pore radius,
the better the reservoir performance. On the contrary, the
permeability of the second type reservoir is low, and the
higher the displacement pressure is, the worse the
reservoir performance is.
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