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Effect of space size on gel formation of starch graft copolymer
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Block in Bohai Oilfield as an example

CAO Weijia', LU Xiangguo', SU Xin?,ZHANG Yunbao'?, XU Guorui*, LI Xiang'

(1.Key Laboratory of EOR , Ministry of Education , Northeast Petroleum University , Daging City , Heilongjiang
Province, 163318, China; 2.China University of Petroleum(Beijing) , Beijing City, 102249, China;
3.Research Institute , Tianjin Branch Company ,CNOOC China Ltd. , Tianjin City 300450,

China; 4.Tianjin Branch , China Oilfield Services Limited , Tianjin City,300452, China)

Abstract: In order to solve the inefficient and invalid circulation between injection and production wells during waterflood -
ing development in Bohai reservoir, channeling path should be managed, and the starch graft copolymer gel has the advan-
tages of low initial viscosity, high gelling strength, good sealing effect and acid and alkali resistance. It plays an important
role in the process of large—channel oilfields or ultra—high permeability zones in land oilfields. Experimental study and
mechanism of the effect of space size on the gelling effect of the starch graft copolymer were carried out. The results show
that the chemical reaction space environment has a great effect on the gelling effect of the starch graft copolymer, and when
the space size is larger, the gelling effect is better. In order to ensure the cross—linking reaction of the starch graft copoly-
mer in the core pores, the concentration of the components that obtained by taking the grinding bottle as the gelling environ-
ment needs to be increased while taking the viscosity as the evaluation index. In addition, it is necessary to inject pre—slugs

and displacement slugs before and after the injection of the starch graft copolymer into the core, and it will contribute to the
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promotion of cross—linking reactions among the components.

Key words: starch; acrylamide ; gelling effect; physical simulation ; mechanism analysis ; Bohai reservoir
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Table2  Orthogonal experimental results and
comprehensive evaluation index
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2 4 0.036 0.012 6.00 47 580
3 4 0.040 0.016 3.67 55870
4 5 0.032 0.012 3.50 61510
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7 6 0.032 0.016 3.00 66 240
8 6 0.036 0.008 3.75 63 570
9 6 0.040 0.012 3.45 65 140
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Table3 Results of pressure gradient and residual resistance
coefficient under different permeability conditions
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Table5  Oil recovery under different

formulation conditions %
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2-4 3 6 0.054 0.018 0.002 714 36.7 48.0 11.3
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Table6  Results of oil recovery under different mass

fractions of anhydrous sodium sulfite
with or without displacement slug %0
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Fig.3 Schematic diagram of flow diversion of water shutoff
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