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Influence of Fly Ash Quality on Rheological Properties of Cement Paste
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Abstract

The aim of the research is to provide rheological properties of cement paste with various qualities of coal ash
including fly ash, raw ash, and reject ash. Generally, fly ash is the well known supplementrary cementitious materials
for concrete and is used to improve various properties. Although fly ash is obtained as a byproduct of fire powder
plant, still reject ash is wasted from raw ash. In this research, thus, to provide a fundamental information on using not
only fly ash but also raw ash or reject ash for cementitious materials, a rheological properties of cement paste was
studied with three different coal ash. This research was conducted from particle conditions of three different coal
ashes to rheological properties in cement paste phase. According to the expeirment, reject ash was consisted with
large and coagulated particles although fly ash was consisted with a small and spherical shaped particles. based on the
particle conditions of various coal ashes, rheological behaviors were tested, and it was shown as the coal ashes
improved the fluidity of cement paste. Specifically, depending on the particle distributions of cement paste, it is

considered that the viscosity of paste can be controlled.
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Table 1. Experimental plan
W/B 0.30, 0.40, 0.50
Raw ash, Refined ash (Fly ash),
Powders Reject ash, Raw + Refined ash, Raw
SCMs’ + Reject ash
Content
10, 20, 30
(%)
Chemical - 0.4% (for w/b 0.30 paste)
) 0.2% (for w/b 0.40 paste)
admixture : i
AE vary
Powder conditions analysis
Air content
Tests

Flow table (w/o dropping)

Flow curve (viscosity, yield stress)

*SCMs: Supplementary Cementitious Materials, SP: Superplasticizer,
AE: Air Entrainer

»AE dosage was changed depending on mixture, and changed air
contents depending on coal ash kinds and contents.

Table 2. Physical properties of cement

_ _ Setting time Compressive
Denglty %'r;'ne (min.) strength(MPa)
gom) M9 e A 3D 7D 28D
3.15 3 390 230 345 24.8 39.3 56.9
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Figure 1. Comparing particle size distributions of cement, coal ashes

Table 3. Comparing particle conditions of cement, coal ashes
Cement

Powder (referen Raw ash  Refined ash  Reject ash
Packing density  0.967 0.945 0.947 0.968
Partide mean 0,001 0011 0.001 0.001
Specific sutface ¢ 414 0.0864 0.00144 0.0806

area
*The values were calculated with PSE program programed by Professor
Jaehong Kim in UNIST.

(d) Reject ash

() Refied ash
Figure 2. Shapes of cement and coal ash particles
(observed by SEM)

Table 4. Comparing powder properties of coal ashes
Refined

Powder Raw ash ash Reject ash
| gh?“s:n . 37 133 630

Dg?g;"gy 2.17 208 205

F(lgﬁwnzs)s 3060 3800 2999
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Figure 3. Influence of coal ash types and contents on air

content of cement paste
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