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ABSTRACT

Calcium oxide has been used as a demolition agent in fracturing rocks and old concrete structures, etc. With the agent, demolition
work can be done in safety without a noise, vibration and any other pollution, since high expansive pressure is obtained gradually by
only mixing the agents with water and pouring the slurry into boreholes. But application of the non-explosive demolition agent isa
time-consuming job, especially in winter. Essentially, this problem is related to the reaction rate of calcium oxide with water.
This study examines the influence of additives such as cement and anhydrite on expansion pressure of calcium oxide at different curing

temperatures.

The expansion pressure of calcium oxide began to increase steadily with the rise of the curing temperature. When mixing calcium
oxide alone with water, blown-out shot occurred. But as additives were added to calcium oxide, the reaction of calcium oxide delayed
and the expansion pressure showed gradual increment. Especially, anhydrite showed a superior delaying effect than cement on the

reaction of calcium oxide.
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Table 1. Chemical Compositions of Raw Materials

R

AEF - olgE - KT

Raw Materials

Chemical Composition (wt%o)

CaO Si0,  AlLO; SO, Fe,0;,  MgO TiO,  NaO K,0 Total
CaO 97.5 1.3 0.4 0.1 04 0.2 - - - 99.9
Cement 58.9 21.7 6.8 2.0 3.5 2.3 0.3 0.1 1.0 96.6
CaSO, 42.7 - - 55.8 - 0.1 - - - 98.6
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Fig. 1. The sintering conditions.
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Table 2. Mixing Ratio of Raw Materials

Additive(wt%)

Notation Particle size distribution Ca0 (wt%) Superplasticizer (wt%)
Cement CaSO,
Q-A-1 95 - 5
T QA2 90 - 10
QA3 A 90 10 -
Q-A4 85 10 5
T QASs 75 20 5
TQA6 65 30 5 2.0
Q-B-0 100 - -
QB 5 90 10 -
Q-B-2 95 - 5
QB3 97 - 3
Q-C-1 C 95 - 5
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Fig. 2. Heat evolution rate in CaO + H,O system.
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Fig. 3. Particle size distribution of sintered CaO.

Table 3. Physical Properties of Sintered CaO

Particle size  Particle size Blaine 45 um residue
distribution (pm) (cmz/g) (%)
A 24.84 2,530 48.50
B 2251 2,607 30.04
C 18.27 3,030 15.69
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Expansion Pressure(MPa)

Q-A- Q-A+4 QA5 Q8- Q-8-2 Q-C-

Notation

Fig. 4. Expansion pressure of mixtures at 20°C.
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Fig. 5. Changes in expansion pressure of mixtures at 20°C.
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Fig. 6. Expansion pressure of mixtures at 35°C.
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Fig. 7. Changes in expansion pressure of mixtures at 35°C.
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Fig. 8. Expansion pressure of mixtures at 5°C.
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Fig. 9. Changes in expansion pressure of mixtures at 5°C.
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