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[ Abstract] In order to study the effect of polymer microsphere profile control and flooding on produced fluid and deepen the
understanding of the profile control and flooding mechanism of polymer microsphere, the produced fluid in typical blocks of major
reservoirs such as ultra-low permeablity, super-low permeablity and low permeablity in Changqing oil field were analyzed and studied.
After using gravity separation and centrifugal separation methods to obtain crude oil and produced water, the changes in the composition
of crude oil group, K*, Na*, Ca’*, Mg’*, SO}™ ions, and water content in the produced water before and after profile control were
analyzed, and the variation patterns were summarized. The results show that after injecting polymer microspheres into each typical
block, the saturated alkane content in the crude oil decreases, the non-hydrocarbon content increases, the water content significantly
decreases, and the salinity of the produced water increases. Through the above research, it has been further clarified that polymer
microspheres mainly play a “blocking” role in reservoirs, and residual oil is utilized by expanding the swept volume of injected water,
providing a theoretical basis for the production increase of Changqing Oilfield through profile control and flooding.
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Table 1 The average content of four component of crude oil

before and after profile control in each block
PR8I  THEK6 XH i 154-5 L X

T i wwon N N IS RS
WAE/% 61.58 64.58 61.76 62.95 57.11 58.63
I/ % 9.90 10.22 10.07 10.07 10.53  10.45
WER/ % 1.76 1.63  2.46 2.46  4.06  3.73
FER/% 26,75 23.56 25.71 24.51 28.28 27.19

2.2 RHKBFUELR

SR E 1K 8 HHEK 6 Il 154-5
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Table 2 Average ion content and water content of produced

water before and after flooding in each block

RHVKE W1 K8 X  FHBEKG6XH #1545 H X

Tk — — -
Sk VAIKET VAIKE  VAIKAT  JAIK)E  VAIKET RIS
K*/
o 48. 1 63.7 95.7 122.9 105. 1 117.9
(mg-L7")
Na*/
. 2621.2 4761.1 5625.2 7231.8 9313 10043
(mg-L7")
Ca’*/
o 633.8 532.1 1776.1 2 381.6 486. 6 509. 4
(mg-L™")
2+
Mg 7/1 52.7 94.2 225.5 261.9 139.6 129.8
(mg-L7")
S0~/
318.9 499.9 — — — —
(mg-L™")
IK/ % 46. 82 19.6 84. 19 68.82 62.02 45.10
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Fig. 1 Changes in permeability and porosity of different
permeability hydrophilic rock cores before and after

polymer microsphere profile control and flooding
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Table 3 Changes in wetting angle of different permeability and types of rock cores before and after

profile control with polymer microspheres

EIN W LN EE2S LS VAGD)

rP AR O IR KT S B A (°)

SR A O IR HT S Al A/ (°)

FDBIER N 50 nm WQ 300 nm Wi N 50 nm WQ 300 nm W N 50 nm WQ 300 nm W
TS iJ#JElXEQ TR Y i)#JElZEQ PR i iJé‘JEEEQ e !
iz 38 67 55 62 60 64 126 132 141
kB 35 83 76 71 69 73 135 135 138
LS 40 72 64 68 66 70 142 141 142
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Fig. 2 Changes in permeability and porosity of different
permeability medium polarity rock cores before and after

polymer microsphere profile control and flooding
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Fig. 3 Changes in permeability and porosity of different

&

permeability hydrophobic rock cores before and after

polymer microsphere profile control and flooding
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