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Sulfate Resistance and Mechanism Analysis of Different
Geopolymer Mortars
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Abstract: Different types of geopolymer mortars were prepared and immersed in 5% MgSO, and 5% (NH,),SO,
solutions for 120 days to measure the sulfate attack. The influence of erosin ions and immersion method on the
sulfate resistance of geopolymer mortars were investigated, and the degradation mechanism was analyzed. The
results show that metakaolin-based geopolymer mortars (MK-M) and metakaolin-slag-based geopolymer mor-
tars (MK -+ SG-M) maintained the stable structure after completely immersed in MgSO, and (NH,),SO, solu-
tions for 120 d, and both of the compression and corrosion resistance coefficients are greater than 0.80. The
compression and anti-corrosion coefficients of slag-based geopolymer mortar (SG-M) is 0.73 and 0.50, respec-
tively. The compression and anti-corrosion coefficients of fly ash-slag-based geopolymer mortar (FA-+SG-M)
is 0.72 and 0.68, respectively. After SG-M and FA+SG-M are partially immersed in 5% MgSO, solution for

120 d, the loss of compressive strength in the immersion zone is obvious compared with that in the dry zone.
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Gypsum and other reaction products are formed in SG-M and FA-+SG-M under different sulfate and

partial-immersion attack, which accelerate the structural degradation. Sulfate resistance of these geopolymers is

obviously different, because of the different types and structures of the products formed in the samples.

N-A-S-H gels are the main products formed in metakaolin-based geopolymer and metakaolin+slag-based geo-

polymer. The structure of N-A-S-H gels is stable under sulfate attack. Aggressive cations degrade the structure

during the sulfate attack. The main reaction products formed in the slag-based geopolymer and fly ash+

slag-based geopolymer are C-A-S-H gel, and its sulfate degradation mechanism is similar to that of traditional

Portland cement.

Key words: geopolymer; silicon aluminum raw material; sulfate attack; immersion method
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Table 1 Mix proportions of geopolymer mortar and geopolymer paste specimens

kg/m’
Geopolymer mortar Geopolymer paste
Material
MK-M MK+SG-M SG-M FA+SG-M MK-P MK-+SG-P SG-P FA+SG-P

MK 300. 97 201. 60 1000 500

FA 202. 63 500

SG 201. 60 421.62 202.63 500 1000 500
Alkali-activator 300. 97 282.24 295.13 283.67 1000 700 700 700
Standard sand 1350.00 1350.00 1 350.00 1350.00
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Fig.1 Mass change rate of geopolymer mortar specimens completely immersed in sulfate solution

(a) Immersed in MgSO, solution

(b) Immersed in (NH,),SO, solution
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Fig.2 Appearance of geopolymer mortar specimens completely immersed in sulfate solution
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Fig. 3 XRD patterns of geopolymer paste specimens before and after sulfate solution attack
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Fig.4 SEM photos of geopolymer paste specimens completely immersed in MgSO, solution for 120 d
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Fig. 6 Compressive and corrosion resistance coefficient
of geopolymer mortar specimens completely
immersed in sulfate solution for 120 d
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Fig.7 Appearance of geopolymer mortar specimens partially immersed in 5% magnesium sulfate solution for 120 d
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