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Effect of fly ash on the physico-chemical properties

Park Man, Hur Nam Ho and Choi Jung

Abstract

The inorganic constituents in flay ash such as Ca, Mg, Al and Si were extracted by water and 0.5N-
Acetic acid, and changes of the physical properties of the fly ash-treated soils were examined to find
out the effect of fly ash on the chemical and physical properties of the soils.

The dominant day minerals of fly ash were quartz and mulilite.

More inorganic constituents were extracted from the fly ash by acetic acid than by water.

Si and Al in fly ash were hardly extracted by water.

Addition of fly ash to soil below 10% (W/W) caused improvement in the water permeability and the
field moisture capacity of the soil, but did not influence the shrinkage and hardness of the soil.

Therefore, it was apparent that the effect of the fly ash on the chemical and physical properties of
the soils greatly dependedon soil reaction, the organic acid contents, and the amount of fly ash used

in treatment.
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Fig. 1. Diagram of apparatus for the measure-
ment of water permeability.
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Table 1. Chemical composition of fly ash.

Si0; ALO; Fe,0 CaO MgO K, 0 Na,O remains
23.12 54.93 505 056 047 104 168 1315
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Fig. 2. X—ray diffractogram of fly ash.
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Table 2. pH and water-soluble cations in fly
ash-water suspension.

water-soluble

shaking cations (ppm)

time pH

(days) Ca Mg Al Si

0.2 86 25 11 ND ND
1 8.5 27 11 ND ND

8.5 31 12 ND 1.9

10 8.4 33 13 ND 19
15 8.4 32 12 ND 2.0

ND . undectable

Table 3. pH and acetic acid-soluble cations in
fly ash-acetic acid suspension.

. acetic acid-soluble

shaking cations (ppm)

time pH

(days) Ca Mg Al Si
0.2 5.1 570 244 120 339

5.2 600 260 132 395
52 640 276 150 453
10 53 670 300 166 467
15 5.3 670 302 162 471
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Table 4. Particle size distribution of fly ash and
the soil sampie.

clay sand silt

—%
fly ash 7.6 60.1 32.3
soil 34.1 30.5 35.4
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Fig. 3. The effect of fly ash on the water per-
meability of the soil.
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Fig. 4. The effect of fly ash on the field mois-
ture capacity of the soil.
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Fig. 5. The effect of fly ash on the soil shrin-
kage.
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Fig. 6. The effect of fly ash on the soil hard-
ness.
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