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Abstract A polynaphthalenesulfonate (PNS) superplasticizer and its relation to the fluidity of cement paste (w/c=0.35)
has been investigated for three cements at a given dosage of PNS superplasticizer. Chemical properties of three cements were
characterized with a XRD, XRF. The additive effects of Na,SO, on the fresh concrete with w/c =0.33 were also estimated
by the measurement of compressive strength, slump, air content. The experimental results exhibited that the addition of
sodium sulfate 2.6 % to the cement A and C improves slump loss. In case of cement E, the addition of sodium sulfate
1.3 % was effective.
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Table 1
Chemical and mineralogical composition of the cement
Cement
A C E

SiO, 21.02 22.02 21.57
Al O, 5.40 5.11 5.90
Fe, 04 3.13 3.26 3.31
CaO 62.11 63.15 62.98
MgO 3.06 2.42 1.97
SO; 245 1.11 1.90
K,0 1.11 2.00 1.11
Na,O 0.09 0.09 0.07
Na,O eq. 0.82 0.82 0.80
Na,O soluble eq. 0.60 0.57 0.47
CS 453 45.0 42.6
CS 26.2 29.3 29.8
CA 9.0 8.0 10.0
C,AF 9.5 9.9 10.1
Blaine 3386 3355 3622

Table 2

Properties of aggregates and chemical admixture
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Fig. 1. XRD patterns of various cements.

Chemical admixture
Fine aggregate
Coarse aggregate

pH: 8.28, Gravity: 1.212, Viscosity: 89 cps (23°C), Morecullar weight: 21000 (Mw)
River sand, Gravity: 2.59, Absorption: 0.41, FM: 2.55
Crushed gravel, Size: 25 mm, Gravity: 2.60, Absorption: 0.68, FM: 6.59
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Table 3
The mix-proportion of concrete
W/C S/A Water;contents Unit weight (kg/m’) SP
%) (%) (kg/m’) Cement Sand Gravel (%0)
33.0 455 149 450 800 962 1.5
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Fig. 2. Effect of PNS addition on the mini slump of cement
paste with w/c 0.35 (A, C, E).
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Fig. 3. The fluidity of cement pastes as a function of hydra-
tion time the dosage of PNS Superplasticizer: 0.6 % for A, C
and E.
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Fig. 4. Slump according to sodium sulfate addition.
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Table 4
The effect of sodium sulfate (Na,SO,) addition on the properties of the superplasticized concretes having a W/C ratio of 0.33
M . Cements Cement A Cement C Cement E
easurement items
Dosage of Na,SO, (%) 1.3% 2.6% 1.3% 2.6% 1.3% 2.6%
Air content (%) Initial 29 3.0 3.4 32 35 33
60 min 2.0 23 3.0 2.5 3.0 2.8
Compressive strength (kgf/cm®) 3 days 496 464 409 377 353 360
28 days 594 529 620 548 594 596

800 Cement A
7400
600 |
500 |

40 [~
300 [~
200
100 -

Compressive strength (kgf/cm?)

800 Cement C
700 |
600
500

400
30 [
200 -
100

Compressive strength (kgf/cm?)

800 Cement E
700

600
500
400
300 |
200 f-------
100 f------~

—0—1.3%Na,S0, |-
—W—26%NaSO, |------

Compressive strength (kgf/cm?)

Curing days

Fig. 5. Compressive strength according to sodium sulfate addition.
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