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The Influence of Acrylic Resin Solution Concentration on Properties
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Recently, the use of recycled aggregates from construction waste has been introduced as a solution for environmental
problems and aggregate shortage. In spite of the various methods to promote recycling of recycled aggregate, the use of
recycled aggregate as the structural aggregate has been limited because the quality of recycled aggregate(especially recycled
fine aggregate) has been considered lower than that of natural aggregate. In this work, recycled fine aggregate was
immersed for an hour in acrylic resin solutions of various concentrations to improve its quality, the appropriate immersion
concentration was selected by measuring the absorption capacity and skeletal density of the recycled fine aggregate, and
mortar specimens were prepared to evaluate the mechanical performance in order to propose a applicable treatment
process to promote the use of recycled fine aggregate. According to the experimental results, as the acrylic resin
concentration increased, the absorption capacity and skeletal density of the recycled fine aggregate decreased. The
absorption capacity was lowest at acrylic resin concentrations around 6 to 8 %. However, among mortar specimens made of
recycled fine aggregate immersed in acrylic resin solution, the compressive strength was the highest at 4 % acrylic resin
concentration, suggesting that the use of higher concentration acrylic resin solution can actually lower the compressive
strength of mortar.
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Table 1. Properties of recycled fine aggregate

Absorption capacity (%) Oven dry bulk density (g/cm’)

7.59 2.21

Table 2. Properties of acrylic emulsion

Concentration (%) Ton PH
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Fig. 1. Photographic images of acrylic resin impregnation process of
recycled fine aggregate
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Table 3. Chemical compositions of type | Portland cement
(Unit: wt.%)

SiO, ALOs Fe;O3 CaO MgO SO; LOI

20.9 5.1 3.6 62.3 3.6 2.3 24

Table 4. Properties of natural fine aggregate

Absorption capacity (%) Oven dry bulk density (g/cm’)
1.83 2.54

Table 5. Mix proportion of mortar

wie Water | Cement | Fine aggregate SPY (%)
(€ (@ (2 RFA-8, RFA-10”
0.4 204 510 1,020 0.5

M SP : Superplasticizer
@ RFA-8 and RFA-10 : Recycled fine aggregate soaked at 8 % and
10 % acrylic resin solutions, respectively
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Fig. 4. Grading curves of fine aggregate and recycled fine aggregate
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