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Abstract: In this paper, the preparation of environmentally friendly latex paint with red brick waste was investigated. Effects of
emulsion type, and the dosages of emulsion, coalescent, propylene glycol and thickener were studied in detail. It was indicated that
red brick waste powder had a good compatibility with styrene acrylic emulsion. The environmentally friendly latex paint was
completely suspended and had an excellent low temperature stability under the optimum condition, which was the dosages of
emulsion, coalescent, propylene glycol and thickener were 25%~30%, 0.4%~1.2%, 3.00%~3.75% and 1.0%o~1.5%o, respectively. In
addition, under the optimum condition, the drying time, damped pendulum rod time and adhesion level were less than 30min, 103and
more than 5, respectively. All of the promising results manifested that the environmentally friendly latex paint was a potential
resource and provided a new platform for reusing construction waste.
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Table 1 Experiment materials used
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Table 2 Chemical composition of red brick waste powder

(Oxides)
D% k(%) % B (%)
SiO, 64.21 MnO 0.148
Al 05 18.2 BaO 0.064
Fe,05 6.579 ZrO, 0.0528
CaO 2.63 SrO 0.0346
K>0 2.55 ZnO 0.0247
MgO 1.73 Cr05 0.023
Na,O 1.5 RbO 0.0136
P»0Os 1.08 CuO 0.0105
TiO, 0.975 NiO 0.008
SO3 0.197
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Table 3 Orthogonal factor level table
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Table 4 Results of orthogonal design and performance test

Gi JLBRE  SUREAOLECs)  WIEET (6 N RE%)  WBAIOW)  KEe)  RTMEming BN B MR
1 1 1 1 2 3 121 23 5(=2%) 89 8
2 2 1 2 1 3 113 14 479 4%) 81 6
3 3 2 1 1 1 33 17 479 4%) 83 6
4 2 3 1 1 1 42 22 5(=2%) 88 4
5 3 3 1 3 3 110 37 5(=2%) 84 10
6 1 1 1 1 1 44 20 5(=2%) 89 6
7 1 1 1 1 1 42 18 6(Z2%) 90 4
8 2 1 3 3 1 41 25 479 4%) 82 8
9 1 3 3 1 2 78 10 7(—2%) 101 2
10 3 1 2 1 2 67 17 3(H2K) 76 4
11 1 2 2 3 1 33 28 6(Z2%) 94 8
12 1 1 1 3 2 82 33 5(=2%) 91 10
13 1 3 2 2 1 42 24 6(Z2%) 100 8
14 2 2 1 2 2 74 27 5(=2%) 84 8
15 3 1 3 2 1 38 22 3(H2K) 74 6
16 1 2 3 1 3 108 13 5(=42%) 84 2
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Fig.1 Appearance of each formulation coating
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Fig.2 Effect of various factors on the outflow time of coatings
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Fig.4 Effect of various factors on coating adhesion
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Table 5 Dosages of various component with optimized formulation and its performance test

iy LA %) BT (%) N ZE(%) HEF 71(%) R (s) 1 7] (min) ] IR GR) RIS E
1 25 0.4 3 1 42 14 S(=%) 89 8
2 25 1.2 3 1.5 52 20 6(—2%) 88 8
3 25 2.0 3.75 2 78 17 6(—2%) 93 10
4 30 0.4 3 1 45 15 6(—-%%) 98 8
5 30 1.2 3.75 1.5 55 27 T(—2%) 91 10
6 30 2.0 1 2 71 25 6(—-%%) 103 10
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Fig.7 Appearance of coating with optimized formulation
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