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Abstract: Using waste glass as the aggregate, NaOH and NaCl as sources of alkali metal ions, the influence of alkali

ions on alkali-silica reaction (ASR) in glass mortar was studied through the dissolution of glass and the reaction of

alkali aggregate in glass mortar. The results show that the dissolution rate of glass increases with the increase of OH

concentration in the solution, reaching a peak when the OH™ concentration is 1.000 mol/L, and then decreases. In

NaOH environment, the expansion rate increases with the increase of NaOH concentration, and decreases with the

passage of time. In NaCl environment, expansion mainly occurs in the early stages of erosion. In the coexisting

environment of NaOH and NaCl, the expansion ratio and expansion speed both increase significantly, and the

expansion rate increases noticeably in the later stages of erosion. The increase of NaOH concentration and the addition

of NaCl both lead to an increase in the gel sodium-silica ratio in ASR gel, which increases the gel’s water absorption

and swelling properties, ultimately exacerbating the expansion.
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Table 1 Chemical compositions(by mass) of
glass particles and cement
Unit: %

Material ~ CaO ALO, SiO, Fe,0, MgO SO, Na,0 K,0

Glass particle  9.49 2.82 67.13 0.01 1.83 0.01 14.01 0.80

Cement 61.94 4.73 20.72 3.72 3.07 2.31 0.01 1.00
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Fig. 1 Morphologies of glass aggregates dissolved in different solutions for 14 d

(a) SEM of product in crack

(c) SEM of product on glass surface
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Fig. 2 SEM-EDX analysis of dissolved products in crack and on surface of glass aggregate
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different erosion environments
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Fig.5 SEM-EDX analysis of mortar bar
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Fig. 6 Influence of solution types on chemical composition of ASR gel production
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