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Abstract

Since there are OH-, [SiO4* ion of high concentration at early hydration in the system added with activator
(NaOH+Na,0Si0,) in the blast furnace slag, different from cement hydration, hydration progresses fast without induction
period and forms reaction rim around the blast furnace slag grain. 0.6 pm reaction rim was formed around the blast furnace
slag grain from the 1 day of reaction period, and the thickness of reaction rim increases over the reaction time, growing to 1 m
on the 28 days. Unreacted blast furnace slag grain deformed from angular shape to the spherical shape. Mole ratio of Ca/Si
tends to decrease from inside of blast furnace slag grain to reaction rim. Difference of Ca/Si mole ratio between reaction rim
and inside the blast furnace slag grain decreased and generated hydrate was a poor crystalline CSH( 1) with Ca/Si mole ratio
less than 1.5.
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Table 1. Chemical composition of blast furnace slag (wt%}

Si0, ALO; Fe,0, Ca0

MgO

505 Na,0 K,0 TiO,

33.6 14.5 0.75 43.5
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Fig. 1. Heat evolution rate of ordinary Portland cement
(OPC) system and alkali activator-slag system.
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Fig. 2. X-ray diffraction patterns of hydrated blast furnace
slag cured for various periods.
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Fig. 3. Reaction rate of blast furnace slag cured for various
periods.
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(a) 1 day

(b) 3 days

(c) 7 days

(d) 28 days

Fig. 4. BSE images of hydrated blast furnace slag cured for various periods.
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Unit @ wt%h
Point O Na Al Si S Ca Ti Fe | Total
1 546 | - 195 | 25 - 18.1 | 0.7 | 4.7 100
2 55.9 | 0.8 183 | 24 - 172 | 0.6 | 4.9 100
3 60.1 | 28| 6.3 56 | 5.1 | 143 | 0.5 | 5.2 100

Fig. 5. BSE micrographs of zonal structure of reaction rim and variation in chemical composition from inner to outer parts of
a partly reacted blast furnace slag grain in the cured for 7 days.
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Fig. 6. BSE image of blast furnace slag grain (a) and
variation in Ca and Si mole ratio (b) of the sample
cured for 1 day.
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Fig. 7. BSE image of blast furnace slag grain (a) and
variation in Ca and Si mole ratio (b) of sample
cured for 7 days.
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Fig. 8. BSE image of blast fumace slag grain (a) and
variation in Ca and Si mole ratio (b) of sample
cured for 28 days.
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