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HENFARYEU% B E] /R KR Y WKAEEU %
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3.0 15 73.91 3.83
3.5 14 73.51 3.76
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B3 o B/ (mPa-s) 4] J1/Pa

L=V

% max min Tmax Tonin
2.0 768.12 42.60 7.242 0.766
2.5 880.28 50.39 8.566 0.879
3.0 2073.35 50.45 8.579 2.062
3.5 2184.54 61.93 10.530 2.181
4.0 3469.17 161.1 27.380 3.443
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7.04 2.02 2.0 21.08 0.297 171 46.87  99.42

7.47 2.55 2.5 21.48  0.209 1.17 66.93  99.44
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Preparation and Performance Evaluation of Cotton Pulp Black Liquor-phenolic Resin Composite Gel
Plugging System
CHENG Zhongfu', LI Qianru’, LIU Lei', HE Long', YANG Zuguo', XING Yu', YAN Keju', HUANG Xueli’
(1. Northwest Oilfield Branch Company , Sinopec , Urumgi , Xinjiang 830011, P R of China; 2. College of Chemistry and Chemical Engineering , Xinjiang
University , Urumgi , Xinjiang 830046 , P R of China )

Abstract: In order to effectively utilize cotton pulp black liquor and reduce environmental pollution, the black liquor-phenolic resin
composite gel was prepared by hydrothermal method with alkaline cotton pulp black liquor, phenol, formaldehyde and
polyacrylamide as raw materials. The gel was characterized by FT-IR, TG-DTG and SEM. The effect of phenol addition on the gel
was studied, and the salt tolerance, acid and alkali resistance and blocking effect of the gel were evaluated. The results showed that
the network of black liquor-phenolic resin gel was compact and the thermal decomposition temperature was 200°C . The gelation
time of the gel with 2% —4% phenol addition was 24—14 h, the moisture content was 72%—75% , and the water absorption ratio
was 3.60% —3.92% . The gel had the advantages of low viscosity, easy pumping, good salt tolerance, and acid and alkaline
resistance. The sealing effect of gel was good. The sealing rate of artificial simulated core was more than 99%. Preparation of
plugging agent by black liquor from cotton fleece could not only improve the pollution of black liquor, but also reduce the
exploitation cost of heavy oil.

Keywords: cotton pulp black liquor; phenolic resin; gel; plugging agent

(3255257 W1, continued from p.257)

were studied. The results showed that the absolute ethyl alcohol had a good effect on the dilution, and it also had little effect on the
epoxy resin strength. But the excess ethyl alcohol would lead to a high contractility. The diisobutyl phthalate (DBP) was used to
combine with ethyl alcohol, and it showed a good performance when the mixed proportion was in range of 1:3—1:5, and the
setting time was controllable. The addition of the silica fume could significantly improve the setting strength up to 10 MPa, and the
contractility was only about 1% —2% , meanwhile, the cured product of the resin plugging agent had certain toughness. Besides,
the density of the plugging agent should be adjusted close with the formation water. The plugging ratio could be more than 99%,
indicating that the system was suitable to seal large cracks.

Keywords: epoxy resin; diluent; rheological property; shrinkage rate; high strength
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