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A Study on the Variation of Physical Properties
on the Secondary Product of Cement by Using Crushed Stone Powder
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Abstract

One of the basic physical properties of the hardened cement paste, the rigidity, is deteriorated during
concrete matrix forming, depending on the replacement rate of the crushed stone powder, and due to
drying shrinkage. Therefore, the concrete containing crushed stone powder has been limitedly used as
non-structural construction material.

To improve these disadvantages, a hydrothermal reaction employing method can be considered.
High-temperature and high-pressure water is involved in the hydrothermal reaction in the mixing with
specific materials. The rigidity improving mechanism is related to the synthesis of calcium silicate. The
calcium silicate is produced through reaction between calcium compounds and the silicic acid. Various
kinds of calcium silicate can be produced depending on the CaO/SiO2 mole ratio, the temperature of the
hydrothermal synthesis, the pressure, and the reaction time. The product of the synthesis mechanism,
tobermorite crystal, plays a pivotal role for the rigidity reinforcement.

The crushed stone powder, analyzed in this study, contains 50 to 60% of SiO2 and 10 to 20% Al20s.
The composite rate is appropriate to create the tobermorite crystal through formation of hardened
cement matrix under the hydrothermal synthetic conditions and with the CaO in the cement. Moreover,
further reinforcement was promoted using the property of material under the identical density through
promoting the formation of tobermorite crystal.
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Fig.1 Occurrences of by-product and waste on the
construction projects
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Fig.3 Quarry

Fig.2 Occurrence process of
crushed stone Powder
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Fig.4 Components of base material
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221 el Table 3. Density of the materials used in the experiment
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Table 2. Absorption value comparison between crushed
stone powder and silica powder

Material Crushed stone Silica powder
powder
Absorption(%) 5.23 3.54
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Fig.7 Partlcle shape analysis of crushed stone powder
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Table 4. Main chemical compositions of crushed stone
powder(weight, %)
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Fig.8 TG-DTA graph of crushed stone powder
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Fig.11 1st and 2nd curing temperature and time
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Fig.14 Extruding specimen
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Table 4. Mix formulation

s Skg weight mix(unit: g)
ID* |mole| cem | sitica | woltas mix
ratio| -ent |powder pztngréZr _tonite [PUP| PP \;:Egr MC
P [0.89]| 2469 | 2126 0
S-89/0.89 | 2164 | 1659 762
S-8710.87| 2131 | 1682 773 250 | 150 15 | 27% | 1%
C-89/0.89| 2166 | 1265 | 1158
C-87/0.87]2133 | 1283 | 1174

*P: Plain mixing, S: Silica powder 25% substitution, C:
Crushed sone powder 50% substitution
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