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Progress on pH Responsive Smart Gels as Sealants for CO, Geologic Storage
ZHAO Li', LIU Qi', MA Zhongcheng®, PENG Bo'
(1. Unconventional Petroleum Research Institute, China University of Petroleum-Beijing, Beijing key Laboratory of Greenhouse Gas Storage and
CO»EOR, Beijing 102249, P R of China; 2. State Key Laboratry of Green Building Materials, China Building Materials Acadamy, Beijing 100024, P
R of China)

Abstract: Carbon dioxide capture, utilization and storage (CCUS) technology is of great significance for the mitigation of climate
change. However, CO, leakage may occur during gas injection and storage. The failure of wellbore integrity is the main way of CO,
leakage. At present, the research of wellbore cement integrity is mostly about the modification of anticorrosive cement system or
cement squeezing. Thus, choosing polymer gel with better inject ability, stronger stability and lower cost can prevent and repair the
failure wellbore. Smart polymer gels are currently receiving widespread attention, which can respond intelligently to changes in the
formation environment. When the pH of the formation changes, the hydrogel will swell and expand, and the shape will become
larger, thereby achieving effective sealing of the failure cement. The research progress of sealants for carbon dioxide geological
storage was introduced in detail in this study, and the sealing mechanism and sealing performance of pH-responsive gels were
critical reviewed, and then the future development direction and application prospects were discussed as well.

Keywords: CCUS; wellbore integrity; oil well cements; pH responsive gels; sealants

(55343 51, continued from p.343)

[10] ZR&1, B, XK e, 25, B-FRRAE il 11 T 25 3R A 2 28 (3): 281-286.

YIRFSEPLELLT ). kT4, 2019, 36(3): 440-443. [14]  EFF T 0 M 2 Wbk i -5 1 B I B A0 55 5 1
[11] W, &I R K rh R MLETSE [ D ] . At [J]. 55%T2, 2009, 32(4): 80-82.

R, 2011 26-27. [15]  ERG. TR AR XSG FENLILREFE D] N« K&
[12] 545, B, mlSeE:, 55, il HKZSIR BT 2k [T ). HF VLK%, 2013 15-16.

RN AT, 2006, 13(5): 15-18. (16] JHAE, B, T8, 5 ERIFFERIT]. KA
[13] %38, PRSI b K S5 5 M8 ()]l AR, 1995, 12 247, 2004, 28(2): 40-42.

Component Analysis and Interaction Mechanism of Fouling in Polymer Flooding Well in Bohai Oilfield
GAO Shang', LIU Yigang', LAN Xitang', FU Yangyang', LIU Changlong', ZHANG Lu', ZHANG Liping', YANG Hongbin’
(1. Tianjin Branch of CNOOC (China) Co. Ltd, Tianjin 300459, P R of China; 2. School of Petroleum Engineering, China University of Petroleum
(East China) , Qingdao, Shandong 266580, P R of China)

Abstract: The injection of polymer in Bohai oilfield has caused the blockage in injection well, which has seriously affected oil
exploitation. In order to clarify the composition of fouling and the interaction mechanism of each component in X injection well in
Bohai oilfield, the component, content and microtopography of fouling, water compatibility, interactions between inorganic scale
or crude oil and polymer were analyzed by means of synchronous thermal analyzer, SEM, Malvern laser particle size analyzer,
inductively coupled plasma mass spectrometer, etc. The results showed that the fouling had a complex structure which was mainly
composed of polymer, inorganic scale, crude oil and clay particle. The polymer was the main composition of the fouling. The
injected water and formation water of Bohai oilfield was not compatible, which was easy to produce inorganic scale. The inorganic
scale crystal would wrap polymer chain and grow, resulting in the increase of hydraulic diameter for the polymer micelle. The
polymer scale was wrapped by crude oil to form a flexible material that was difficult to be swollen by formation water, which
seriously blocked the formation.

Keywords: polymer scale; plug; component; interaction; Bohai oilfield
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