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ABSTRACT

Four kmds of powder admixtures{A, B, C, ) based on anhydrte were manufactured by mixing at a fixed
rate of [I-anhydrite, fly ash and active silica as an industrial by-product. Fluidity properties of cement paste
such as mini-slump, apparent viscosity with elapsed time, as well as setting time of cement pastes of these
admixtures substituted up o 11wt% of cement were compared to those of cement paste{S3) substisuted by
marketed high-sirength powder admuxture{S). Among these powder admittures, the fluidity of cement
pastes(PA, PC} substituted by A and C powder admixtures manufactured from Il-anhydrite and fly ash had
an excellent property than that of cement paste substituted hy marketed powder admixture and also a good
fluidity-retention effect with elapsed time by adding of superplasticizer. The setting tune of cement paste
subsiituted by powder admixtures based on anhvdrite shghtly retarded than that of cement paste sub-
stituted by marketed powder admixture.

Key words : H-anhydrite, Powder admixture, Mini-siump, Apparent viscosity, Fluidity-retention effect, Shenp loss.
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Table 1. Chemical Compoesitions of [I-Anhydrite, Fly Ash, Active Silica and Marketed Admixture(S),
Chemical components | Si0, ALO, | Fe,0, | Cab MgO S50, a0 K,0 | Ig-loss | Total
[I-anhydrite 0.26 0.08 | 010 | 41.78 | 0.67 | 56.35 - - 024 | 99.48
Fly ash 63.50 | 2552 | 273 151 | 0.20 019 | 015 (.85 - 94.65
Active silica 99.78 0.01 0.03 0.06 0.03 - 0.02 - - 99.93
Marketed admixture(S) | 10.96 608 | 0.66 | 34.21 - 44.50 | 0.20 - 1.39 | 98.00
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Table 2. Sources and Physical Properties of Raw Powders.
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Raw powders Sources and physical properlies Particle sizes (pm)
II-anhydrite By-product from manufacturing of HF 1.7
Fly ash Spherical and hard powder from coal-fired power plant 10.5, 5.0
Active silica Porous and amorphous silica powder with high chemical reactivity 2.2
produced by chemical reaction
Table 3. Mixmg Ratio of Raw Powders for the Preparation of Various Powder Admixtures.
Mizing ratios of raw powders {wt%)
Powder
i Fly ash Leted
admuxtures M-anhvdrice J Active silica Markete
Y 10.5 um 5.0 im el adrmxture
S - - - - 100
A 64 36 - -
B 5% 27 - 9 -
C 64 - 36 - -
D 64 27 9 -

Table 4. Sulistitutional Ratios of Powder Admixtures and Dosage of Superplasticizer.

Suhstitutional ratios of powder adrxtuves (wi%) Dosage of superplasticizer
Specimens - - (Cxmia) Z
Cement A B C D 5 wt%
"PA 39 11 - - - -
*PR 89 - 11 - - -
*PC 8% - - 11 - - 1.5~3.0
*FD 39 - - - 11 _
*55 89 - - — - 11

*PA, PE, PC and PD: Cement peste specimens subistituled by power admixtures of A, B, C, and I} respectively.
**#39: Cement paste specimen subistituted by power admixture of 5
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Fig. 3. Variations of initial fludity of cement pastes substituted by powder admixtures. (Dosage of superplasticizer; (a)
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