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Abstract: A water-based epoxy resin WEP was synthesized from sodium styrene sulfonate and epoxy resin
E54 to improve the CO, corrosion resistance of oil well cement. The chemical structure and thermal
stability of WEP obtained were then analyzed by FTIR, *"HNMR and TG. An emulsion was also prepared
from WEP and water and tested for dispersion and stability. Furthermore, the corrosion experiment of ail
well cement stone modified with WEP was conducted under simulated high temperature, high pressure and
CO, acidic environment, with the corrosion degree evaluated by compressive strength, thermal gravimetric
anaysis, SEM and XRD. The results showed that WEP exhibited good thermal stability for environmental
applications with a thermal decomposition temperature of 295 °C, as well as good self-emulsifying
performance, uniform emulsion dispersion, small droplet size, and high emulsion stability. The emulsion
formed by WEP and water could be stable for 30 min without stratification under centrifugal separation
condition of 6000 r/min. It was also proved that WEP could effectively enhance the CO, corrosion
resistance of cement stone. After 90 days of corrosion at 180 °C, total pressure of 40 MPa and CO, partial
pressure of 10 MPa, the cement stone modified by WEP showed a compressive strength decline rate of only
14.7%, and CaCO; mass fraction of only 0.25%, far lower than when compared with the cement control.
XRD and SEM results revealed that the main components of WEP modified cement stone after corrosion
were still hydration products such as hydrated calcium silicate, which were wrapped by the polymer film
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formed by WEP thus reducing the contact between hydration products and CO, and lead to improvement of

the CO, corrosion resistance of the cement stone.

Key words: oil well cement; epoxy resin; high temperature anticorrosion; water-based resin;oil field
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