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Preparation and Performance Evaluation of n-Butylated phenolic-epoxy Resin Applied in Gas Field
Plugging Agent
ZHANG Wenchang', XU Haimin', HUANG Xin’, GAO Xiaoxiao’, LIU Hanchao’, HUANG Guangsu’, ZHENG Jing’, WU Jinrong
(1. Institute of Petroleum Engineering Technology, Zhongyuan Oilfield Branch Company, Puyang, Henan 457001, P R of China; 2. State Key

Laboratory of Polymer Materials Engineering, College of Polymer Science and Engineering, Sichuan University, Chengdu, Sichuan 610065, P R of
China)

Abstract: In order to improve the contradiction between low viscosity and high strength of epoxy water plugging agent in oil and
gas fields, a low viscosity and high strength material used in gas field plugging agent was prepared with bisphenol F epoxy resin
(B) as matrix, n-butylated phenolic resin (BPF) as crosslinker and diluent, and 2-ethyl-4-methidazole (EMI) as accelerant. The
structure of BPF and its effect on the viscosity, curing time and mechanical strength of the system were studied. The results showed
that the viscosity of the curing system could be significantly reduced by the addition of BPF. When the mass fraction of BPF reached
80%, the viscosity of B/BPF system was 50 mPa-s, which completely met the need of its transportation to the depth of gas field.
EMI could obviously promote the curing of the system and shorten the gelation time. By adjusting the content of EMI, the curing
time of the system could be adjusted within 1—7 h. B/BPF system had high crosslinking density, which endowed the system with
excellent mechanical property, and its compression strength was up to 129 MPa. In addition, B/BPF system had decent water/acid
resistance and thermal stability, and could stably exist for a long time under the harsh conditions of high temperature and high
salinity. B/BPF plugging agent had low viscosity before solidification and high strength after solidification, which met the
application requirement of water plugging agent for gas well.

Keywords: bisphenol F epoxy resin; n-butylated phenolic resin; low viscosity; high strength; water plugging agent

(355443 7, continued from p-443)

[9] DU X , LU W, WANG Y , et al. Steric considerations in [12] 2=, 7S))-3 MU A W3t g AR SZ R 5T [ ). A5 Kk

supramolecular inclusion of modified B-cyclodextrins with triton AT, 2014, 43(6) :670-674.
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Unblocking Mechanism of B-cyclodextrin on Amphiphilic Polymer Pluggings
ZOU Jian', CHEN Lei’, LIU Changlong', GAO Shang', ZHANG Liping', YANG Hongbin’
(1. Tianjin Branch of CNOOC (China) Co. Ltd., Tianjin 300459, P R of China; 2. China Oilfield Services Limited, Tianjin, 300459, P R of China;
3. School of Petroleum Engineering, China University of Petroleum (East China) , Qingdao, Shandong 266580, P R of China)

Abstract: Aiming at the blocking problem caused by the long-term injection of amphiphilic polymer in the S-block of Bohai
Qilfield, an efficient and safe plugging removal system based on beta-cyclodextrin (8-CD) was proposed, the viscosity method and
weight loss method were used to study the viscosity reduction effect of 8-CD on amphiphilic polymers and plugging, and the
plugging model of sand-filled tubes was used to further evaluate its removal effect. The results showed that with the increase of
concentration, the viscosity reduction rate of 8-CD on oilfield polymers was gradually increased. When the concentration of 8-CD
was 1.0 g/L, the viscosity reduction rate was 70%. After adding the oil-washing agent, the blocking removal effect of 3-CD on
X-2and X-18 well field blockage was greatly improved, and the blocking removal rate could reach up to 75.92% and 66.29% ,
respectively, and the removal rate of sand filled pipe reached up to 64.37% . B-CD had a competitive inclusion effect on the
hydrophobic group of amphiphilic polymer, which could destroy the spatial network structure of polymer molecules, as a result, it
could be used as a safety degrading agent.

Keywords: Bohai oilfield; polymer plugging; B-CD; inclusion effect; green security
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