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Preparation and Anti-corrosion Properties of pH-responsive Degradable Nanocontainers
LIU Dongmei'*, SHI Xin"*, YANG Kang"*, WEI Xiaojing'"*, JIA Ben’, WANG Wendong’
(1. Research Institute of Engineering Technology, Northwest Oilfield Branch Company, Sinopec, Urumqi, Xinjiang 830011, P R of China; 2. Key
Laboratory of Enhanced Oil Recovery in Carbonate Fractured-vuggy Reservoirs, Sinopec, Urumgqi, Xinjiang 830011, P R of China; 3. School of
Materials Science and Engineering, China University of Petroleum (East China), Qingdao, Shandong 266580, P R of China)

Abstract: In order to achieve targeted release of corrosion inhibitors, and solve the situation of further corrosion of oil and gas
pipeline metals, a rapidly responding container was synthesized by modified Stober method. Organic silicon nanoparticles
(S-SNPs) embedded with different imines were synthesized by changing the mole ratio of inorganic and organic silicon sources and
loaded with MBT to obtain the intelligent corrosion inhibitor MBT@S-SNPs, and its intelligent anticorrosion performance was
studied. The results showed that S-SNPs was stable in a neutral environment, but would degrade in an acidic environment, which
could achieve a controlled release of corrosion inhibitor. In addition, the impedance of the corrosion sample containing
MBT@S-SNPs could be 5 times than that of the blank sample, which effectively alleviated the occurrence of corrosion. The
response degradation of S-SNPs and its interaction with corrosion inhibitors resulted in a high load (16% ) and pH response release
of corrosion inhibitors. The S-SNPs could respond to pH changes caused by corrosion and had broad application prospects in the
targeted repair of corrosion.

Keywords: organosilica nanocontainer; responsive degradation; controlled release; intelligent anti-corrosion
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