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Influence of Na2S0O4 on Cement-flyash Paste and the
Strength Developement of Concrete
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ABSTRACT

{t was investigated to evaluate the characteristics of cement-flyash paste which was
affected the replacement level, curing method and chemical admixtures. The strength
of cement-flyash paste was lower than that of cement paste only and the differences
increased with increasing the replacement level. However, in steam curing. the strength
of cement-flyash pastes was improved and specially, the early strength was effectively
increased. The inclusion of Na2SO4 increased the early strength of cement-flyash paste.
In addition, the strength of concrete including 30% of fly ash and Na2SO4 has improved
and obtained the highest strength compared to other concrete mixes.

Keywords : cement-paste, early strength, water curing, steam curing, chemical admixture
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Table 1 Chemical properties of binder
. Specifi
1em| sio, | ALOs | Fe0s | C2O | Mgo | s0; | T& | Specific | ohrace
Sort Ge) | (%) (%6) (%) (%) (%) | loss(%) | gravity (em*/g)
Cement 2057 | 564 3.26 63.1 3.35 2.11 1.21 3.15 3,150
Fly ash 52.09 | 2536 |12.90 2.58 1.37 0.07 3.70 215 4,230

Table 2 Mix proportions (cement - fly ash paste)

- Mi -
Sort of admixture Addition(%6) (,Tunng method - X proporion
Water curing Steam curing OopPC FA
2 O O
Na:xS04 1 ) )
CaCly 2 O -
4 @) -
5 O - 7 3
Ca( NOs)» ) O -
2 O O
NaOH ) O O
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Table 3 Physical properties of aggregates
. . Bulk unit
Sort Spec1_1:1c Absoortion cheinless weight Perce;l(;?ge of .Orga.;liic
gravity oo modulus |y /i) (%) impurities
Fine aggregate 2.61 1.2 2.58 1512 57.9 -
Coarse aggregate 2.64 0.3 7.42 1,552 58.8 -
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Table 4 Physical properties of superplasticizer

ropertics Natural Specifi
e pecthie pH | CPS | Solid(%) Colour
Sort disposition gravity
Superplasticizer Naphthalene 1.2 180 40.0 Dark brown
Table 5 Mix proportions
Mix proportion (kg/m’)
Design .
strength Mixes Binder Fine Coarse
(kg/cnt) W/B | Water Admixture
Cement | Fly ash aggregate | aggregate
FA 0% 0.50 200 400 0 733 933 -
cfa 10% 0.47 195 373 41 709 991 -
270
cfa 30% 0.39 190 341 146 657 956 1.242
cfa 50% 0.36 185 257 257 620 941 3.598
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- OPCHA70-30M.%
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Curing duration

Fig. 1 Amount of Ca(OH)z according to chemical admixture

Table 6 Strength developement of cement-fly ash paste including NaSQ.

Compressive strength(kg/cu)
Sort Curing
lday 3day Tday 28day
PIHFAD) - 234 292 357
P2(FA30) ~ 172 221 256
Water
P3(FA30-2%NazS04) - 211 312 382
P4(FA30-4%NazSO4) - 233 305 401
PI(FAQ) 209 321 321 335
P2(FA30) 166 192 252 261
Steam
P3(FA30-2%NazS04) 294 327 348 395
P4(FA30-4%NazS0y) 242 293 307 388
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Table 7 Strength development of Fiy Ash concrete in Water Curing

e —

Age X DrOPOTHON Y B 096 | FAL0% | FA30% | FAB0% | cfal0% | cfad0% | cfab0%

3day 1680 | 1620 | 1290 | 660 | 1740 | 1500 | 1100

Tday 2460 | 2420 | 2150 | 1220 | 2570 | 2280 | 1900

28day 3420 | 3350 | 2970 | 1900 | 3400 | 3360 | 3350
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[J Cement paste{water curing) [ ] Cement paste(steam curing)

[] Ccement-fly ash paste [J Cement—fly ash paste + 2%Na;SO4

(steam curing) (steam curing)

Fig. 2 SEM analysis of cement and fly ash paste (3days curing)
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e : Ca(OH): 4 1 (CyS(3Ca0 - Si0p)
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C : Calcite(CaCOs) M : Mullite(3ALO3 « 25i0;)

OPC
0 10 20 30 40 Steam Curing
28
. ¢ 22,
"‘“*i’\«NJ S }Lwn ore
Steam Curing
Y My

OPC+ Fly Ash

Steam Curing

J\’MWMAM “-—\NM/\AW‘
' OPC+ Fly Ash

Steam Curing

28

Fig. 3 XRD analysis of cement and fly ash paste (3day curing)
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