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Molecular construction of AI’" cross-linked polyacrylamide
gel and its identification method

LU Xiang-guo' HU Yong' SONGIJi-shui® ZHAO Jinyi’

(1. Department of Petroleum Engineering, Daging Petroleum Institute, Daging 163318, China;
2. No.2 Oil Production Plant,Daging Oilfield Company ,Ltd. ,Daqging 163511, China

Abstract : According to the actual requirement of field production ,the molecular construction , flow behaviors and identification meth-
od for AI’" cross-linked polyacrylamide gel were investigated by using theoretical analysis and instrument examination method. The
results showed that the linking reaction appeared and net construction between gel molecules was formed when fresh water was taken
as solvent. The apparent viscosity of gel increased greatly after gel forming. When sewage water was used to prepare gel polymer,
the partial net construction in the different chains of gel molecules appeared, and the viscosity of gel almost kept constant after gel
forming. The apparent viscosity of gel was equivalent with that of polymer solution made of sewage water under the same concentra-
tion of solution. Both the resistance factor (Fr) and residual resistance factor (Frr) of gel was much bigger than those of polymer
solution , and the Frr was bigger than the Fx for the gel. The measured transition pressure and viscosity can be taken as the index for
quickly and effectively identifying gel molecular construction.
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Table 1 The ion composition of solvent water
B/ (mg L-D

Rl

B K 5K

COs2- 15.3 3241
HCO: - 389.0 1770, 8
a- 106.4 567.4
80,2 57.6 38.4
Ca?* 12,0 22.0
Mg 4.9 4.3
Na* + K" 231.9 1260.9
AR 817.1 3992.1
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Fig.1 Micrographs of gel and polymer molecules
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Table 2 Relationship between time and viscosity of AI’* cross-linked gel
by i i)/ d
/ (mPa ) B 2 5 8 14 20 30 45 60
15 /KB AR 6.6 6.2 5.5 4.8 4.6 4.8 4.8 6.1 6.2
TB/KEERL 13.6 13.3 13.2 48.0 3 %107 6 <10° 9 ¥10* 9 X101 6 ¥10*
VTR EEGIRTR 7.2 6.4 5.4 4.2 3.7 3.5 3.2 3.8 3.7
KRGV 15.2 14.4 13.8 11.5 8.2 7.0 6.5 6.0 6.1
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Table 3 Data of resistance factor and residual resistance factor
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Fig.3 Diagram of transition pressure apparatus
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Fig.4 Transition pressure of sewage gel with
600mg/ L. polymer concentration
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