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Capillary Water Absorption Properties of Fly Ash —based Autoclaved Aerated Concrete
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Abstract: In order to investigate the capillary water absorption characteristics of fly ash — based autoclaved aerated concrete, the
effects of dry density level, siliceous material and drying temperature on the capillary water absorption coefficient of autoclaved
aerated concrete were analyzed by carrying out capillary water absorption tests. The test results show that among different dry
density grades, the capillary water absorption coefficient of fly ash — based autoclaved aerated concrete of grade BO6 is the
highest, followed by grade BOS, while grade BO7 is the lowest. SEM electron microscopy analysis reveals that grade B06
exhibits a stronger capillary water absorption capacity due to its smaller and uneven pore size and more connecting pores. The
difference in the type of siliceous material also affects the difference in the capillary water absorption coefficient, with sand —
based autoclaved aerated concrete having a lower capillary water absorption coefficient than fly ash — based autoclaved aerated
concrete. This is attributed to the higher crystallinity of hydration products in sand — based autoclaved aerated concrete, which
reduces the number of capillary pores. Additionally, an increase in drying temperature promotes the capillary water absorption

coefficient; however, this effect is not significant in fly ash — based autoclaved aerated concrete compared to ordinary concrete.
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This is because temperature changes below 100 °C have a limited impact on the microstructure of fly ash — based autoclaved

aerated concrete.
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Table 1 Autoclaved aerated concrete block mixing ratio /%

Gis AR K BROK % BBUK HH WE
JKBOS 15 11 60.3 60. 3 3 0.7
JKBO6 16 10 60.4 60.4 3 0.6
B BOT 18 8 60.5 60. 5 3 0.5
b BOS 10 15 68. 1 6 0.9
b BO6 12 13 68.2 6 0.8
i BO7 14 11 68.3 6 0.7
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Table 2 Test parameters

S TRBEGON REF R THRTT%

5 60°C T4 24h, 5 80°C T4k 24h,
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F6 BO6 IR [F] F5
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Fig.1 Schematic diagram of the capillary water absorption test device
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Fig. 2 Cumulative mass of water absorbed per unit area Am, versus
absorption time t for F5, F6 and F7
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Table 3 Fitting results of cumulative water absorption mass per
unit area Am, and absorption time ¢

S5 BHRKR I w, A Amy R

F5 1.827 12 2.910 84 0. 998 39
F6 2.416 43 1.893 67 0.997 17
F7 1.701 16 2.566 63 0.997 52
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Fig.3 SEM electron microscope scans
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Fig.4 Cumulative mass of water absorbed per unit area
Am, versus absorption time ¢ for S5, S6 and S7
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Table 4 Fitting results of cumulative water absorption mass Am,
per unit area and absorption time ¢

it BANBK ALK w, AL HEE Amy R’
S5 1.596 73 2.056 69 0.996 79
S6 2.196 75 2.42479 0.998 49
s7 1.502 25 1.272 91 0.994 13
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Fig.5 Effect of drying temperature on capillary water absorption
characteristics of autoclaved aerated concrete
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Table 5 Results of fitting the cumulative mass of water absorbed per
unit area to the time of water absorption

G BHRK R w, A MIE Amy, R
F6-A 2.201 33 1.051 22 0.999 1
F6-B 2.282 58 1.298 68 0.998 7
F6-C 2.373 38 1.446 18 0.997 9
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