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Due to the depletion of natural aggregate resources, the use of recycled aggregates became an urgent issue. Microcracks
generated during production of recycled aggregate and cement paste attached to the surface of aggregate have been the
biggest obstacles to promote the use of recycled aggregate. To alleviate such problem, this study attempted the spray and
immersion treatment of recycled fine aggregate using mono-ammonium phosphate solution, which is known to be effective
for reducing the pH of recycled aggregate. The changes in physical properties before and after treatment were observed,
and the compressive strength of mortar specimen was evaluated. According to the experimental results, the absorption
capacity of the recycled fine aggregate increased with reduction in pH after mono-ammunium phosphate treatment. Calcium
hydroxide and ettringite was removed, and skeletal density of recycled fine aggregate increased due to the formation of
hydroxyapatite. Despite the increase in absorption capacity, the compressive strength of the mortar increased and it seems
to be associated with the increase in adhesion strength at the interface between cement paste and recycled fine aggregate.
When the concentration of ammonium monophosphate aqueous solution was excessive (immersion: 15% and 20%, spraying
20%), the compressive strength of the mortar decreased, which seemed to be related to the increase in the absorption
capacity caused by the the excessive dissolution of the hydration products such as portlandite and ettringite.
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Table 2. Mix proportions of mortar made of recycled fine aggregate (g)

Fine egate
Ww/C Water Cement e
Recycled Standard
0.45 324 720 2160 2160

Percent passing (%)

0.15 0.3 0.6 1.2 2.36 4.75 9.6

Sieve size (mm)

Fig. 1. Gradation of fine aggregate used in this work
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Fig. 2. Absorption capacity of recycled fine aggregate after immersion
and spraying treatment of mono-ammonium phosphate solution
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Fig. 3. Skeletal density of recycled fine aggregate after immersion and
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