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ABSTRACT

Effects of the dosage change, from ( to 2.0 wi% based on cement weight, of naphthalenic (NSF) and polycarboxylic(NT-2)
superplasticizers, on the fluidity of cement paste substituted by 10 wi% Tl-anhydrite and fly ash respectively as well as Il-anhydrite
and fly ash itself were investigated. Dispersion properties between parficles in suspension were investigated by zeta potential test.
Initial fluidity and shunp loss in (he paste systerm were observed through mim-slimp and apparent viscosity changes with elapsed time.
Zeta potential on the particle surface was a tendency to increase according to increasing of NSF dosage. Especially, zeta potential of
fly ash has the highest value among all particles equivalent to NSF dosage. In Lhe fluidity of cement paste substituted by morganic
particles, the specimen with substitution of 10 wt% IL-anhydrite and fly ash for cement was more effective than cement itself to
umprove initial fAoidity and retain stable fluidity of cerent paste. In addition. effect of N'T-2 and NSF to improve the fluidity of cement
paste, addition of 1.0 wi% NT-2 was more effective than 1.5 wt% NSE

Key words : II-anhydrite, Fly ash, Zeta potential, Slump loss, Apparent viscosity, Superplasticizer
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Fig. 1. XRD patterns of T-anhydrite and fly ash.
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Table 1. Chemical Compositions of Cement, H-anhydrite and Fly Ash
) Chemical compositions
Raw materials -
510, AlyOy, Fe;04 CaQ MgO 50, K0 Na,0 LO1 Total
Cement 20.1 6.7 4.4 62.8 1.9 0.7 22 0.14 1.03 99.97
1I-anhydrite 0.26 0.08 (.10 41.78 0.67 56.35 0.1 0.2 0.24 99.78
Fly ash 63.50 2552 2.73 1.51 (.20 0.19 085 0.15 3.8 98.45
Table 2. Sowrces and Physical Properties of Raw Materials
Raw Materials Sources and physical properties Mean particle sizes (pm)
Cement Ordinary portland cement 22
IT-anhydrile By-product from manufacturing of HF 19
Fly ash Spherical and hard powder from coal-fired power plant 17

Table 3. Physical Properties of Superplasticizers

Properties . o . . . i
Admixiures Specific gravity pH Viscosity(cP) Solid contents(wt%) Appearence
NSF 1.32 10.98 190 41.3 Dark brown liquid
NT-2 148 8.81 400 39.8 Dark brown liquid
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Table 4. Experiment Conditions of Zeta Potential

s+ A

Pure distilled water(g)

Tnorganic raw materials(g) ! Dosage of superplasticizer(based on 150 g of distilled water, X w* )]

150 0.045 \

3 1.5 15

Table 5. Preparation of Cement Paste Spechmens using Raw Materials

Mixing ratio of raw materials (wt%)
No. of specimens Cement M-anhydritc Fly ash Superplasticizer WiSH(wi%)
NSF NT-2

C 100

A 100

F 100 0~ 20

CA 90 10

CF 90 0

T-C 100 3
T-A 100

T-F 100 0~20
T-CA - 0 0
T-CF 20 10

~ WIS : Water/Solid
© : Volume fraction of solid, p, : Solid density, p; :
Liquid density
W, @ Weight fraction of solid, W, : Weight fraction
of Jiquid

_ AW .Condunctivily cell constant )
&7 Slurry yesistance-t-I-@{p,—p;)

AW . Weight change(g), ¢ : Time of test(sec}, I :

Current{A)

1.131x10°%V, -1

(=5 3)

€ : Zeta potential(volts), V,
(cmz;’vohs - sec)

. Electrophoretic mobility
M : Viscosity(poise). 1> : Dielectric constant
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