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Effects of Particle Size of Fly Ash on the High
Strength of Hardened Cement Mortar
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Abstract

The main aim of this study was to evaluate the effect of particle size of the fly ash as a
cement additive. Experimental work was carried out with three different sizes of fly ash, 18.58.
8.95 and 4.02um in average radius. Namely, the effect of particle size variation of fly ash on the
physical properties of cement paste was investigated.

The fluidity was decreased with increasing the addition of fly ash to cement paste regardless
of the particle size variation. The decrement of the fluidity of the pulverized fly ash was higher
than that of the spherical fly ash. On the other hand, the pozzolan reactivity increased with low-
ering particle size. In the case of specimens with 5% up to 10% addition of fly ash having a par-
ticle size of 4.02um, the compressive strength was increased as compared with the plain
specimens before curing for 28 days and showed higher value above 800kg /cm? when cured for
60 days.
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This increased compressive strength was ascribed to both the closer packing of fine particles

and the pozzolan reactivity of fly ash. These results were comfirmed by measuring both the po-

rosity of the specimens and Ca(OH), contents remained in specimens,

This work showed that could be effectively utilized as a blending material without any de-

crease in the strength of early hydration stage if we can control the particle size of fly ashes by

sizing or pulverizing.
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Table 1

(a) Portland cement (type 1)

Chemical composition and physical properties of starting materials

(wt.%)

Si0, | ALO, | Fe,0, | CaO | MgO | ]oss f(,dO I meness(Bl(une) (em*/g) | Spec xf:c Brav ity (20C)
N i i
2102 | 5.02 | 348 6267 | 212 | 154 | L3 3200 315
(b) Blending materials (wt. %)
Fly ash qi()g ALO, Fe () CaO | KO ' MgO | lgloss w Mean dia(um) Specific gravity(207C)
. R N - ‘ H + - —_
KFly ash( 7)7 217 30 ,2-,““ i 1.06 -~ 1.73 18.58 212
Flyash(2)| 617 | 224 | 568 32 | 104 | 045 4Ll 895 214
Fly ash(3) | 59.26 | 2339 szi?{;rw 143 A0 27l 102 17
(¢) Fine aggregate (d) Superplasticizer
Specific!  Unit ! | Specific | |
P I Absorption; % of | % of [Fineness * ce pH |
gravity . weight (%) i lid ] Name | gravity ‘ (00 ) ! Main component
: . yo1ds $ 3 1C 1S i 2000
(20¢) l(ki{__/nm‘;) o ‘ voids | solids m()% lrl ur (20704) i
265 1692 L4638 | 6L 3.2 DAEJOO! b
et - - e . : Sulfonated naphthalene
selflow 1182 9.2
. formaldehyde condensated
Hoozd
Table z Mix proportion of specimen
Specimen| War er /Solid | Superplasticizer ‘ Sand | Cement | Fly ash 100 yd ”
No. @ ratio (wt.%) ] a2 |t %) (Wt %) S
FA-1-1 - % o b — = /fod
35 w0 g of v g
R Y U A ¥ R %300 ;o
o 37 n 1o g .
- . . g A
T S e § R
3.2 40 J g J
= 17 T ? 3 7 x“//
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25 L 10 Particle sizel um)
Fa 0.20 I s 3
! 27 ! i 1 Fig. 1 Particle size distribution curves of various fly ashes.
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A-3-2 i ! o power p];mt
2 41} 10 .
o - - ! . (b) FA 2 :controled fly ash by pulverization
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” i - -
FA-1-3 e e ——
- | L3 o w
P91 0.2 11 ‘ 13 5 (Hitachitt. X-—-650), #ILA&F4 (Micromeritics
) e |4 1 jitk Autopore I 9220 V2.04%1) 3% KS L1209 €]
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