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Effects of environmental responsive polymer on the anti-CQO, corrosion
performance of set cement

Peng Zhigang' Zhang Jian' Feng Qian' Zheng Yong' Liu Huan' Jiao Libin?

(1. College of Chemistry and Chemical Engineering , Southwest Petroleum University , Sichuan Chengdu 610500, China;
2. Engineering Technology Research Institute . PetroChina Southwest Oil and Gas Field Company . Sichuan Deyang 618300, China)

Abstract: By using mercury intrusion method, scanning electron microscope and X-ray diffractometer and other analytical meth-
ods, this study investigates the effects of environmental responsive polymer (ERP)on anti-CO, corrosion performance of set ce-
ment, and reveals the mechanism of improving its anti-corrosion performance. The results show that the pore size distribution of
set cement corroded for 60 days changes obviously due to ERP, of which the harmful pore (=100 nm)is reduced by 51. 13 % ,
the micropore (<C50 nm)is increased by 32. 07 % and the total porosity is decreased by 16. 31% with pore diameter refining.
ERP can form a film-like substance on surface or inside of set cement when encountering acid, and the film-like substance can ef-
fectively shield the direct connection between corrosive medium and hydration products, thus maintaining the complete structure
of set cement and the relative stability of hydration product. The mechanism of ERP improving set cement anti-corrosion per-
formance is to form the “enveloping layer” of hydration product., thus reducing the contact with ion exchange source. Mean-
while, under the corrosion environment, a continuous distribution of film-like substance is formed to block the infiltration chan-
nel of acid medium.
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Table 1 Oxide composition of Jiahua G-grade oil well cement
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Fig.1 Schematic diagram of polymers ERP synthesis process and molecular structure
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Table 3 Cement slurry ratio in different experimental groups

i 5 KIKIL FEHE GYUKP/e ERP/g SXY/g SZ1-2/g

A0 0.32 600 0 6.0 6.0
Al 0.31 600 12 7.2 7.6
A2 0. 30 600 24 10. 8 9.0
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Fig.2 Microanalysis sampling schematic of corroded cement stone
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Fig.3 Microscopic distribution of polymer ERP in different environments
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Fig. 6 Comparison of porosity and pore size distribution of

cement paste after different corrosion time
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Fig.7 Porosity and pore size distribution of cement paste

after 60 d corrosion
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Fig.8 Scanning electron microscope pictures of cement stone after 60 d CO, corrosion
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Fig.10 Schematic diagram of polymer ERP coated with cement particles and ion transport
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Table 6 The influence of ERP on strength and thickening

time of cement stones
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