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Selection of Portland Cement for Prevention of Sulfate Attack
-Part 1 Sodium Sulfate Attack

Jong-Pil Kim"*
"Dept. of Civil Engineering, Bucheon University, Bucheon 420-735, Korea

ABSTRACT This paper presents a detailed experimental study on the sulfate resistance of specimens made with portland cement
exposed to sulfate attack. The mortar specimens were immersed in a 5% sodium sulfate solution for 360 days and regularly mon-
itored for visual damage, compressive strength loss and expansion. In addition, at the end of 360 days, the products of sulfate attack
and the mechanism of attack were investigated through X-ray diffraction, TG&DSC and scanning electron microscopy. The test
results indicated that the sulfate deterioration data was ordinary portland cement > sulfate resistance portland cement > low heat
portland cement. The microstructural studies indicated that the main reaction product of deterioration of the mortar specimens was
the formation of ettringite, gypsum and thaumasite due to sulfate attack. For portland cement matrices, a low heat cement matrix
containing the lowest C;A and silicate ratio (C/S) was beneficient against the sulfate attack.
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Table 2 Mineralogical compound of cement

Mineralogical compounds (%) .

C/S ratio *
CsS C,S CA C,AF

OPC 54.9 16.6 10.3 9.1 3.31

LHC 27.3 53.1 3.1 9.7 0.51

SRC 49.2 28.1 3.9 10.6 1.75

* C/S ratio=C5S/C,S
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Table 1 Chemical composition and physical properties of cement
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Chemical composition (%) Physical properties
SiO, Al,O4 Fe,03 CaO MgO SO, Ig.loss | Specific gravity | Specific surface area (m’/kg)
OPC 20.2 5.8 3.0 63.3 3.4 2.1 1.2 3.15 312
LHC 25.7 3.2 3.2 62.5 2.1 2.1 0.6 3.17 367
SRC 22.7 3.7 3.5 63.1 3.2 1.8 1.6 3.18 328
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Table 3 Deterioration ratings of mortar A
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