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Abstract— Calcium carbonate was precipitated by carbonation in the aqueous solution of Ca(OH), and NH,CI as addi-

tive. The effect of reaction time, reaction temperature, concentrations of NH,Cl and pH on the particle shape and polymorphs

of calcium carbonate was investigated. The reaction time were found to have a significant effect on the shape and po-

lymorphs of calcium carbonate. In these reaction conditions such as 2.5 wt% NH,CI at 20 °C, the early stage of reaction, the

precipitated calcium carbonate was vaterite, but after 30 minutes, vaterite was transformed to calcite. And pH has effect on

the polymorphs, but reaction temperature has no effect on the polymorphs. From these results, we found that spherical va-
terites were prepared in the presence of 5 wt%/H,O NH,CI solution for 10 mins at 20 °C and pH range was 9.9-10.5.
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Fig. 1. Effect of reaction time on the crystal shape of calcium car-
bonate formed in 2.5 wt% NH,CI aqueous solution at 20 °C.
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Fig. 2. Relation between pH value and reaction time in 2.5 wt% NH,Cl
aqueous solution at 20 °C.
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Fig. 3. X-ray diffraction pattern of calcium carbonate formed with
various reaction time in 2.5 wt% NH/Cl aqueous solution at
20°C.

(2) 1 min, (b) 5 min, (c) 10 min, (d) 60 min, (¢) 160 min
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Fig. 4. Standard curve for the XRD analysis of calcite-vaterite.

Table 1. The composition of vaterite with various reaction time

Time hin Smin 10min 30min 60min 160min
Polymorphs
Calcite(%) 2028 2964 324 628 100 100
Vaterite(%) 79. 7036 67.60 37.20 0 0
a) ¢ : calcite

v : vaterite
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Fig. 5. X-ray diffraction pattern of calcium carbonate formed with
various reaction temperature in 2.5 wt% NH,Cl aqueous solu-
tion for 10 min.

(@) 20°°C, (b) 50 °C, (c) 70°C
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Fig. 6. Effect of the amount of NH,Cl on the crystal shape of cal-
cium carbonate formed for 10 min at 20 °C.
(a) 2.5 wi% NH,C], (b) 5.0 wt% NH,Cl
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Fig. 7. X-ray diffraction pattern of calcium carbonate(vaterite) form-
ed in 5.0 wt% NH,C] aqueous solution for 10 min at 20 °C.
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Fig. 8. Relation between pH value and reaction time on the concen-
trations of NH,Cl aqueous solution at 20 °C.
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Fig. 9. Effect of pH on the polymorphs of calcium carbonate formed
in 5.0wt% NH,/Cl aqueous solution with NH,OH solution for
10 min at 20 °C.
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