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ABSTRACT

This research aims to clarify the effect of the physical characteristics of fly ash on the
flowability of mortar.  Fourteen types of fly ash were prepared, originating from different
thermal power plants and subjected to various classification conditions, to produce fly ash
cements. The flowability of mortars containing those cements was then evaluated. In
addition, the physical characteristics of each fly ash were analyzed, and their correlations
with mortar flowability were assessed. The results indicated that the finer the fly ash
particles contained, the better the mortar flowability. In particular, particles smaller than
approximately 20-40 um were found to have a significantly positive effect on the
improvement of mortar flowability.  To further elucidate the mechanism of the flowability
improvement, the packing density of fly ash cement and related parameters were examined.

It was found that mortars containing a higher proportion of particles smaller than 20
um required a smaller amount of cement paste to achieve the same level of mortar flowability.

This phenomenon was attributed to the morphological characteristics of fine fly ash
particles that could reduce internal friction within the mortar. These findings suggest
that optimizing both the particle size distribution and the morphology of fly ash is a key
factor in improving the flowability of mortar containing fly ash.

Keywords : Fly ash, Mortar, Water to binder ratio, Particle size distribution,
Packing density, Powder volume
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Table 1 The physical characteristics of OPC and FA

(OPC & & U FA O ¥pIR41E)
Bulk . Blaine specific BET specific )
| Symbol |g.(!oss density density wrfacsé)area s,lrfaf:?a area Mean diameter
OPC 2.6 1.65 3.15 3340 0.91 22.7
Ar-1 31 1.27 222 3040 175 44.0
As-2 3.0 1.29 2.22 3330 1.95 34.6
Azl 3.0 1.06 2.22 2690 1.98 57.3
Az-2 3.2 0.94 2.27 3980 231 22.6
A2-3 3.2 0.93 2.30 4250 2.50 18.6
Ax-4 28 0.93 234 4810 240 11.6
FA B1 1.0 1.20 2.34 2910 0.83 29.7
B2 1.0 1.17 2.41 3690 0.99 16.4
Bs-1 23 0.92 2.20 2540 2.09 42.6
Bs-2 2.3 1.20 221 2950 2.09 338
Ci 1.6 1.27 231 3540 1.93 26.2
C 1.0 1.34 2.28 2770 1.27 319
Cs-1 0.7 1.37 2.35 2060 0.75 68.7
Cs-2 1.0 1.30 2.30 2560 0.99 394
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Table 2 Correlation and determination
coefficients of fly ash physical
characteristics with the water-
binder ratio of mortar

(FA OB & KEEEMLEED
HEBBREE & VRERE)

FA replace-
ment ratio (%) 15 225 30 40
) -0.34 | -045 | -0.18 | 0.38
ig.loss

012 | 020 | 003 | 015
Bulk 024 | 060 | 047 | 023

density | 006 | 036 | 022 | 005
023 | -016 | -031 | -0.78
005 | 002 | 010 | 060
Blanespeific| 0-83 | -0.90 | -0.78 | -058
sufacearea | 069 | 082 | 060 | 0.33

BET specific | 043 | 062 | 037 | 016
sufecearea | 019 | 039 | 014 | 003

Mean 082 | 090 | 091 | 088

diameter | 067 | 081 | 083 | 0.77

* Upper: correlation coefficient; Lower:
coefficient of determination
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