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Abstract
Homwuttiwong, S.!, Vivatanachang, N.2, and Jaturapitakkul, C.!
Effect of high volume of fly ash from 5 sources on compressive strength and

acid resistance of concrete
Songklanakarin J. Sci. Technol., 2004, 26(2) : 269-283

The purpose of this research was to examine the effect of high volume of fly ash from various sources
on compressive strength and acid resistance of concrete. Fly ashes from 5 sources were collected and classi-
fied by an air classifier into 3 groups of different degree of fineness; low, medium, and high fineness. Portland
cement type I was replaced by fly ash at the rate of 50 % by weight of cementitious materials (Portland cement
type I and fly ash) to cast concrete cylinders of 10 cm in diameter and 20 cm in height. After fly ash concretes
were cured in water for 28 days, they were tested to determine the compressive strength. In addition, the
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specimens were immersed in 3% of sulfuric acid solution and the weight losses of concretes were measured
from 3 to 90 days. It was found that the compressive strengths of fly ash concretes were more than 77 % of the
control concrete when the high fineness fly ashes were used. Each source of the fly ash had different effect on
the compressive strength as well as on the sulfuric acid resistance of concrete. The compressive strength of fly
ash concrete was improved with the use of high fineness fly ash; however, the sulfuric acid resistance of the
concrete tended to decrease as the fineness of fly ash increased.

Key words : fly ash, fineness, high volume, compressive strength, acid resistance
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Effect of high volume of fly ash
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Figure 1. Schematic process of classified fly ash.
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Table 1. Properties of fresh concrete, compressive strength, and percentage of weight loss

after immersing in 3% of H,SO,

Compressive
Slump Strength at Weight Loss after Immersing in 3% of H,SO, (%)
Type WI/(C+F) (cm) 28 Days
(ksc) (%) 3Days 7Days 14 Days 28 Days 60 Days 90 Days

Control  0.55 11 405 100 0.9 1.9 34 4.2 8.0 14.4
M 0.51 10 298 74 0.5 1 1.4 3.1 7.3 10.1
MF1 048 11 335 83 0.1 0.3 1 4.6 8.1 114
MF2 046 10 352 87 0.5 0.7 1.7 5 8.5 11.9
MF3 045 9 362 89 2.7 2.9 3.8 7.1 10.3 12.1
P 0.65 12 240 59 0.3 0.7 1.7 1.6 3.5 8.1
PF1 0.64 10 294 73 0.5 0.8 1.4 2.3 4.3 10.1
PF2  0.62 11 315 78 0.6 0.8 1.3 1.8 4.7 10.5
PF3  0.61 12 328 81 0.4 0.6 1.1 1.7 52 11.5
I 0.62 12 217 54 0.3 0.4 1.3 1.7 5 10.7
IF1 0.6 10 272 67 0.3 0.2 1 1.4 5.2 11.4
IF2 0.58 11 307 76 1 1.5 2.4 33 54 11.8
IF3 0.57 12 332 82 0.9 1.3 2.7 4.2 6.7 11.9
T 0.79 10 191 47 0.2 0.4 0.7 2.1 8.6 10.4
TF1  0.72 10 261 64 0.2 0.7 1.2 2.8 9.4 11.5
TF2 0.7 9 280 69 0.4 0.7 1.4 2.4 9.9 12.1
TF3  0.69 10 316 78 0.6 1.4 2.2 4.3 10.5 13.3
N 0.67 12 196 48 0.2 0.4 1 1.4 3.6 9.1
NF1  0.64 11 276 68 0.4 1 1.6 1.7 4.1 9.3
NF2  0.62 9 292 72 0.2 0.3 0.9 1 4.7 9.4
NF3  0.61 11 312 77 0.2 0.4 0.8 1.1 5.2 9.8
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Fly Ash-1

Figure 2. Scanning electron microscope of Portland cement type I and original fly ash from
different sources

A A

U 1 a =1 1 U 1 U = u./
AIDNANNWIN 3 (t0ouds P, N uwaz T) wwane AMNNIH) aqgﬂl,mas\u.ﬂﬂ%aaﬂaﬂ”vlmmuauﬂuau;mﬂ
LAIDINAUUIAGIBLIIANNASINNITIN Tani

o . aa < ! L ¥ A 9 o =3
] 1MUN NNIBIALANNIN ﬂ’]ﬁﬂ(ﬂLLEIﬂ"ﬂ%’W]@]'JEILﬂi@ﬂm”mﬁﬂﬂ“"ﬂﬂ
Aa o

iwnazgnussaanihldsegluoimeauwiuniriagilidmin  fusz nBnwlkidnndelésudamiundensuwgs s

q
A

WINN ArueuneanRvuialuguaziun (Wasand



% UaUASUNS . HanIzNUYRIMsLFL Uiy
U0 26 avud 2 d.a.-1e. 2547 275 Man NeNIANA uazAme

Table 2. Chemical composition of Portland cement type I and original fly ashes from 5 sources

Chemical Composition (%)

Material
Si0, ALO, FeO, CaO SO, MgO Na0O K,0 LOI
Cement 20.62 5.22 3.10 64.99 270 0.91 0.77 050 1.13
M 46.25 2643 10.71 7.61 1.85 2.21 1.11 3.07 0.05
P 4392  36.62 3.97 3.05 0.64 0.55 0.38 044 7.52
FlyAsh 1 45.02 36.21 4.09 3.64 0.48 0.54 0.44 031 532
T 4739 2273 6.29 8.36 3.38 2.64 0.63 295 3.2
N 49.04 37091 2.75 1.03 0.18 0.39 0.38 052 470
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Figure 4. Comparison between compressive strength of fly ash concretes and control concrete
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