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Abstract: [Purposes] As one of the important physical properties of circulating fluidized bed ash
(CFB-FA), particle size plays an important role in improving the performance of CFB-FA based geo-
polymers. [Methods]In the experiment, two kinds of CFB-FA with large difference between silicon
and aluminum components were selected for grinding, and geopolymers were prepared by water glass
alkali excitation. The effects of grinding on CFB-FA and particle size on setting time and compressive
strength of CFB-FA geopolymer were studied. [Results] It is found that the particle size of CFB-FA
gradually decreases after grinding, and the mineral crystal structure is partially destroyed. The de-
crease of particle size is helpful to shorten the setting time of CFB-FA-based geopolymer. With the
decrease of particle size, the compressive strength of the geopolymer prepared by CFB-FA1 with

high silicon and aluminum content is greatly improved compared with that of the raw ash sample after
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3 d of curing, and the maximum increase can be 74.8% . However, the compressive strength improves

little after 28 d of curing, and the maximum increase is only 11.9% . Compared with the raw ash sam-

ple, the geopolymer prepared by CFB-FAZ2 with low silicon and aluminum content has a more stable

compressive strength improvement effect throughout the curing cycle. The compressive strength can
be increased by 36.5% and 33.9% at 3 d and 28 d, respectively. The XRD, SEM, and FTIR analy-

ses indicate reducing particle size can promote the release of silicon and aluminum components, lead-

ing to increased formation of geopolymer gel. This study can provide a theoretical basis for the prepara-

tion of controlled CFB-F A-based geopolymers.
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Table 1 Chemical compositions of CFB-FA %
i ) 5
Sio, ALO, CaO Fe,0, S0, MgO K,O Na,0 LOI Si0,+ ALO,
CFB-FA1 38.82 37.03 2.57 2.66 2.37 0.66 0.62 0.39 2.25 75.85

CFB-FA2 32.74 19. 31 20.32 6.41

9.08 2.11 0.47 0.21 8.79 52.05
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Table 2 Experimental design

FE i 4 CFB-FA I (8] /min ﬁﬁiwﬁ/%

CFB-FA1 CFB-FA2 Na,SiO, NaOH H,0
Y1 CFB-FA1 0 46.5 - 11.6 9.4 32.6
Y1-10 CFB-FA1-10 10 46.5 - 11.6 9.4 32.6
Y1-20 CFB-FA1-20 20 46.5 - 11.6 9.4 32.6
Y1-30 CFB-FA1-30 30 46.5 - 11.6 9.4 32.6
Y2 CFB-FA2 0 - 50. 9 10. 4 3.0 35.7
Y2-10 CFB-FA2-10 10 - 50. 9 10. 4 3.0 35.7
Y2-20 CFB-FA2-20 20 - 50. 9 10. 4 3.0 35.7
Y2-30 CFB-FA2-30 30 - 50. 9 10. 4 3.0 35.7
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Table 3 Effect of grinding time on particle size of CFB-FA

CFB-FA1l 0 12.95% 0.84 9.09 57. 56
CFB-FA1-10 10 8.91% 0.83 8.16 48. 50
CFB-FA1-20 20 4.42% 0.84 7.25 34.71
CFB-FA1-30 30 4.14% 0.79  6.80 34.09

CFB-FA2 0 20.90% 2.49 19.70 68.32
CFB-FA2-10 10 13.59% 1.68 14.59 55.29
CFB-FA2-20 20 8.22% 1.55 12.71 47.48
CFB-FA2-30 30 4.91% 1.51 11.99 37.44
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