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Abstract: For efficient reuse of municipal solid waste incinerator bottom ash (MSWIBA), the physical
properties and chemical composition test of regenerated powder from MSWIBA, colloidal mortar strength
test by substituting cement of different proportion of regenerated powder were carried out. It is shown that

the specific density of regenerated powder from MSWIBA is lighter and the particle size is smaller and more
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uniform than that of cement. The main chemical composition of the regenerated powder are Si, Al and Ca
in the form of oxides, which account for about 70% of the total mass, which is similar to the chemical
composition of cement, while the content of SiO2 and Al203 is little higher, and CaO is little lower. The
compressive and flexural mortar strength show a decreasing trend with the increase of the substituting
proportion. The strength activity index still exceeds 55 % when the replacement proportion reaches 30% s
which indicated that recycled micro-powder had certain gel activity. In addition, replace cement with the
regenerated powder has slight effect on the early mortar strength than long-term strength, but the early
intensity increased slower with the increase of replacement proportion, and long-term strength decreased
significantly.

Keywords: solid waste incinerator bottom ash; regenerated powder; specific surface area; strength activity

index; colloidal mortar strength
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Fig. 1 Bottom ash samples before and after drying
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Tablel Main chemical constituents of the bottom ash

i Wix Hoaaa/%
SiO; 48. 41
CaO 14,78
Al; O 11.99
Na, O 3.25
Fe, O 5. 40
P20 1. 86
K,0O 1.42
MgO 1.78
TiO, 0.76
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Fig.3 Regenerated powder from municipal solid

waste incinerator bottom ash
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Fig. 4 Particle size distribution curve of regenerated powder
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Table 3 Physical properties of experimental cement

§ Mg AR/ e ing | M/ mm
B4 i ) N
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Table 4 Mechanical properties of cement

Pt 58 / MPa BT o
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b 1 K =17 >42.5 >=3.5 =6.5
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Table 5 Mortar compressive strength of regenerated powder

A YU / MPa o JE % 1
B/ % 3d 7d 14 d 28 d H\/E %
10. 0 23.32 34. 65 42,17 45.53 79.04
12.5 22.79  34.12  41.93  43.89 76. 20
15.0 19.37  31.59  40.14  42.18 73.23
17.5 19. 15 28.01 40. 58 41. 34 73.51
20. 0 18.56  27.41  34.62  36.33 63.08

e
A O i K 3 / MPa 5 B %
A % 3d 7d 14 d 28 d 8%/ %
22.5 18.02  27.05 34.26  35.66 61.91
25.0 17.44  26.02  34.20  35.29 61.27
27.5 15.19  22.93  30.94 32.89 57.11
30.0 15.03  22.83  30.18 32.13 55.78
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Fig. 5 Curve of mortar compressive strength

of regenerated powder
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Table 6 Mortar flexural strength of regenerated powder

WomBE/ N PR /MPa LAY/
10.0 5.22 58.0
12.5 5.12 56.9
15.0 4.99 55.4
17.5 5.01 55.7
20.0 4.97 55.2
22.5 4.92 54.7
25.0 4. 80 3.3
27.5 4.61 51.5
30.0 4.47 49.7
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Fig. 6 Curve of mortar flexura strength of regenerated powder
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