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MgSO, Attack of Cement Based Materials under Electrical Field

LUO Yaoling', YIN Jigiang®, WANG Chong' ,FANG Zheng'
(1.College of Materials Science and Engineering, Chongqging University,Chongqging 400045, China;
2.Construction Engineering Quality Supervisory Station of Wulong County,Chongqing 408500, China)

Abstract: Existing studies have shown that electrical field accelerates the sulfate attack, and thus it can
be used to rapidly evaluate the sulfate resistance of cement based materials. However, Na, SO, was mainly
used as the corrosion medium in these studies and there were fewer researches on MgSQO, as attack solution
under electrical field. Therefore, in this paper, the mechanism of magnesium sulfate attack under electric
field was analyzed by means of corrosion resistance coefficient, X-ray diffraction (XRD) and Scanning E-
lectron Microscope (SEM) equipped with Energy Dispersive Spectrometer (EDS). The results showed that
sulfate ions migrated into the specimens under the action of electrical field and reacted with portlandite to
produce gypsum, which reacted further with the hydration products of C; A to form ettringite. After the
hydration products of C; A were consumed, the penetrated sulfate ions continued to react with portlandite.
As a result, the main attack product was gypsum, followed by ettringite.
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Tab.1 Chemical components of cement clinker and dihydrate gypsum
Chemical compositions %
Material
SO SiO2 Fe; Oy Al; O3 CaO MgO K,;O Na; O LOI
Cement clinker 0.23 19.99 2.98 4.80 61.22 3.27 0.88 0.18 3.52
Gypsum 40.61 4.47 0.36 0.99 34.05 1.84 0.23 0.08 16.87
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Tab.2 The mix of concrete

KA MEHE/ (kg « m™?)
W/B Cement Water Sand Aggregate
0.35 475 166 660 1125
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Fig.1 The schematic diagram of electrical field
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Fig.2 Oscillogram of electrical field
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Fig.3 Schematic diagram of electric field
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Fig.4 Corrosion resistance coefficient of days
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Fig.5 The XRD of samples under different days
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