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Mechanism of Composite Crosslinking Reaction of Chromium Acetate-phenolic Resin Prepolymer/HPAM

System
ZHAN Zhuanying', WANG Xianxian’, ZHANG Lei’
(1. School of Chemistry and Chemical Engineering, Xi’ an Petroleum University, Xi’ an, Shaanxi 710068, P R of China; 2. Research Institute of
Shaanxi Yanchang Petroleum (Group) Co. Ltd, Xi’ an, Shaanxi 710068, P R of China; 3. Faculty of Earth Resources, China University of Geosciences
(Wuhan) , Wuhan, Hubei 430074, P R of China)

Abstract: Based on the respective characteristics of gel conformance control systems of HPAM/Cr'* and HPAM/phenolic resin
prepolymer, the chromic acetate and phenolic resin prepolymer (PRP) composite can not only improve the thermal stability of
HPAM/Cr’" gel, but also promote the better application of HPAM/PRP gel in low-medium temperature oil reservoirs. Besides, it
can improve the mechanical properties of the HPAM gel. However, the mechanism of the composite cross-linking reaction between
Cr’*-PRP and HPAM is still unclear. Therefore, by characterizing the performance differences between Cr**-PRP solution and PRP
solution, the chemical reaction process between Cr’~ and PRP was studied. Thus, by comparing the reaction differences between
Cr''-PRP/HPAM and Cr’ /HPAM, PRP/HPAM, the mechanism of the composite crosslinking reaction of Cr’‘-PRP/HPAM was
revealed. In a Cr’*-PRP solution, because the hydroxymethyl and phenolic hydroxyl groups on the benzene ring of PRP are more
active than acetate, a new polynuclear hydroxyl bridge complex ion (Cr’*-PRP complex) was formed. The cross-linking reaction
between the Cr*'-PRP complex and HPAM was a multiple complex reaction. At first, part of Cr’* from the Cr’*-PRP complex reacted
with HPAM, and then the remaining Cr’™ and all PRP in the complex reacted with the polymer at the same time. The cross-linking
reaction of Cr’* and carboxy group could affect the cross-linking reaction of PRP and amide group. The reaction process of Cr’*-PRP
complex with HPAM was different from the superposition of the reaction of Cr’’/HPAM and PRP/HPAM. The experimental results
promoted the understanding of the crosslinking mechanism of Cr’ "-PRP/HPAM system, which could lay a certain theoretical
foundation for its efficient application.

Keywords: heterogeneous reservoir; conformance control by using HPAM gel; composite cross-linking reaction; chromium acetate;

phenolic resin prepolymer
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