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This experimental study is purposed to analyze the effect of alkaline aqueous solution by electrolysis on strength development in
order to develop high volume cement matrix using industrial by-products. Blast furnace slag was used a binder, and an alkaline
aqueous solution obtained by electrolyzing pure water was used as an alkali activator. The hydration properties of these specimens
were then investigated by compressive strength test, XRD and observation of micro-structures using SEM. As a result, we found that
compressive strength increased with the addition of alkaline aqueous solution which cement matrix incorporating blast furnace slag.
But those strength decreased reversely when replacing ratio of blast furnace slag was increased. It is judged that results of engineering
properties evaluation on the binder and alkaline aqueous solution are useful as a basic data for mixtures design and evaluation
properties of high volume cement matrix using by-products.
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Table 1. Chemical component of blast furnace slag(%)

S102 A1203 F6203 CaO MgO SO3 Na20 T102

BFs* | 34.2 | 1447 | 0.63 | 42.5 | 5.26 | 1.95 | 0.36 -
* BFs : Blast furnace slag
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Fig. 1. Diagram of electrolystic water manufacture apparatus(Lee
et al. 2006)
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Table 2. Experimental plan

Experimental factors Experimental levels

Binders - Blast furnace slag
Addition ratios of o
binder 40, 60(%)
Activator - Alkaline aqueous by electrolysis

Addition ratio of

. 0,
alkali aqueous 100C%)
W/B - 0.40
. .. - Relative humidity(80+5)%
Curing conditions | Temperature(20£2)C

- Compressive strength
- SEM(Scanning electron microscope)
- XRD(X-ray diffraction)

Test items
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Table 3. Compressive strength of high volume cement matrix
using blast furnace slag
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Fig. 2. Compressive strength of high volume cement matrix
using blast furnace slag
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Fig. 4. SEM analysis of cement matrix
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Fig. 5. SEM analysis of cement matrix using blast furnace slag
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