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Abstract: In order to investigate the effects of ceramic polishing waste (CPW) and silica fume ( SF) on the expansion of alkali-
silica reaction ( ASR) , accelerated mortar bar tests were carried out with different proportions of CPW and SF instead of cement,
and the strength of concrete specimens with the same replacement rate was tested. The hydration product, microstructure, and
elemental composition in the mortar bars were analyzed using X-ray diffraction (XRD) , scanning electron microscope (SEM) , and
energy dispersive spectrometer (EDS) to elucidate the ASR inhibition mechanism. The results showed that the effect of CPW on
inhibiting ASR swelling increased with the increase of content, and 30% CPW could inhibit ASR expansion. A binary blend of CPW
and SF further enhanced the inhibition of ASR; However, total replacement levels exceeding 30% may reduce the strength of
concrete. In addition, there was a synergistic effect between CPW and SF, in which Al,O, in CPW consumed alkali ions and
promotes the formation of non-expansive aluminosilicate minerals. The pozzolanic effects of CPW and SF increased the alkali-
binding capacity of the gel, further mitigating ASR expansion.
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Table 1 Chemical composition of raw materials

JEAA R

JEUA R v 2% 20 73 14 i 50 %o

MgO CaO K,O Sio, SO, Al O, Fe,0, Na,O
Kk 2.48 51.99 0.72 26.56 3.34 9.35 3.80 0.70
S 0.70 0.30 0.10 95.20 0.25 0.40 0.40 1.30
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Fig.1 Particle size distribution of raw materials
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Fig.2 SEM graph of CPW



514

Fe S, 25« BB G I - e ORT e — i R s L F) 40 i 91

R A 3 ek A SRR 5 3 e )
KAERA LD | Si0, B E0h 99.91% , AETG

PR RURITE P B R RAR Z I W36 2,

2 ARG AR S BB R 2L

Table 2 Gradation of non-reactive and quartz glass aggregate
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25 25 25 15
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Table 3 Mixing proportions of mortar bar specimens
BT A H IR TR ¢
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M-Ref 400 855 45 0 0 188
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Fig.3 Expansion versus age of mortar bar specimens doped
with CPW, SF and binary blends
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Fig.4 Expansion of CPW and binary blend specimens
with the same content at different ages
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Fig.5 Strength changes of specimens containing CPW, SF and binary blends at different ages
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Table 5 Chemical composition of reaction products

20 531 i’ H/d %%%ﬁkﬁmﬁﬁﬁﬁv% Ca/Si
Na Al Si K Ca C (6]

7 1.18 3.00 20.89 0.36 40.09 0.82 33.66 1.92

M-Ref 56 8.37 1.04 4.47 0.70 6.56 14.48 64.39 1.46
7 0.28 3.76 7.07 0.10 10.18 11.33 62.37 1.43

M-P30 56 5.90 4.25 13.86 0.09 9.33 12.90 52.15 0.67
7 1.56 2.70 8.34 0.34 12.51 14.71 58.59 1.50

M-P20S10 56 1.69 2.30 22.49 0.62 6.95 9.52 56.43 0.31
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Fig.7 Microscopic morphology of M-P30 7 d and 56 d
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Fig.8 Microscopic morphology of M-P20S10 7 d and 56 d
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Fig.9 XRD patterns of mortar bar specimens
at different ages
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