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ABSTRACT

For the preparation of tricalciumaluminate (C3A) clinker, in traditional clinkering method using oxides and carbonates as a raw
material, uneconomical repetition of burning have been necessary to avoid the melting of clinker by eutectic reaction in the system
Ca0-AlLOs. In this study, special starting raw materials for the clinker burning were prepared from a mixture of oyster shell and
aluminium hydroxide by heating to 1100°C and hydrating at 30°C. The starting raw materials, hardened body with weak hydraulic
strength, were mainly composed of C;AHg formed by resolution-precipitation mechanism of the system CaO-Al,03-H,0. By heating
them, relatively pure C;A clinker could be obtained by one-time burning at the fairly lower temperature than that of conventional
method. The easier formation of C;A clinker seemed to be caused by higher compositional homogeneity and stoichiometry of the
starting materials, high surface area and crystallographic instability of the thermally decomposed products, and the catalytic effect of
decomposed moisture on the early-stage crystallization of calciumaluminates. The basic hydration behavior of the clinker was also

confirmed.
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Fig. 1. XRD pattern and SEM microphotograph of starting raw
material for the preparation of C;A clinker by hydrate-
burning method.
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Fig. 2. XRD patterns of clinkers prepared by normal clinkering method at various temperatures.
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Fig. 3. SEM microphotographs of clinkers prepared by normal clinkering method at (A) 1100, (B)1200, (C)1300, and (D)1400°C.
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Fig. 4. DTA/TG curve of starting raw material for the
preparation of C;A clinker by hydrate-burning method.
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Table. 1. Specific Surface Area of Heated Products Prepared by Hydrate-burning Method at Various Temperatures

Heating temperature (°C)  Room temperature 500

700 800 1050 1150

BET (m%g) 0.9946 6.1127

20.8367

14.0659 6.5873 1.6570

Related reaction

Thermal decomposition

Volume contraction Crystallization of C;A
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Fig. 5. XRD patterns of samples obtained from starting raw
materials after heating to various temperatures.
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Fig. 6. XRD patterns of clinkers prepared by hydrate-burning
method at various temperatures.
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Fig. 7. SEM microphotographs of clinkers prepared by hydrate-burning method at (A)1000, (B)1050, (C)1100, and (D)1 150°C.
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Fig. 8. XRD pattern and SEM microphotograph of hardened
paste prepared by hydration of C;A clinker. W/P=1.0,
12 h.
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Fig. 9. XRD pattern and SEM microphotograph of hydrate
prepared from C;A clinker with addition of calcium
sulphate dihydrate by high-solution hydration. W/
P=595,12 h.
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