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Abstract : An experiment was conducted to produce vaterite-type precipitated calcium carbonate from waste oyster shells in
order to use them as recyclable resources. Calcined oyster shells containing calcium oxide as their main component were prepared
at a temperature of 800°C for 24 h. The oyster shells were dissolved in nitric acid or hydrochloric acid solution to make 0.1 M
calcium nitrate or calcium chloride aqueous solution, and a carbonation reaction was performed using a 0.1 M sodium carbonate
aqueous solution under various experimental conditions, which included varying the amount of aspatic acid additive, the amount
of NH4OH added, the reaction time, the reaction temperature, the stirring speed, and the type of dissolved acid. The XRD, SEM,
and size distributions were analyzed and the vaterite content was calculated. Spherical precipitated calcium carbonate with a
vaterite content of 95.9% was synthesized by adding 0.1 mol aspatic acid/1 mol CaO and 2 cm® of NH,OH, and reacting for 1 h at
25°C while stirring at 600 rpm. The average particle diameter was found to be 12.11 um. Calcium carbonate contatining high
vaterite is used as high value added calcium carbonate for medical, food, inke additiver, etc.
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Table 1. XRD pattern analysis of precipitated calcium carbonate

= Calcite Interval Vaterite Interval
2A i Z+e 13 JFARS D¢l . . . . . . . .
SEM 24 B3} Figure 13 2 79 345 HeEpigl. diffraction angle| intensity |diffraction angle| intensity
(deg.) sum (deg.) sum
20.85-21.1 10,638
23.07-23.31
24.47-25.32 41,512
26.52-27.16 67,916
29.17-29.92 6,785
31.49-31.68
32.11-33.5 68,272
35.58-35.64
35.97-36.3
Figure 1. SEM image of precipitated calcium carbonate formed
from oyster shell (with 0.1 mol aspatic acid(As)/1 mol
Ca0). 38.839.15
39.37-39.75 3,319
1200
1000 1
43.01-43.3 7,269
43.69-44.4 45211
800
2 47.1-47.92
S 600
o)
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400 1 48.5-48.90 2,596
48.91-50.03 57,867
200 1
0 N T T T T T T T
20 25 30 35 40 45 50 55 60 55.38-56.29 11,323
2 Theta 56.60-56.87
Figure 2. XRD pattern of precipitated calcium carbonate formed 57.39-57.76
from oyster shell (with 0.1 mol aspatic acid/1 mol CaO). Total 19,969 total 302,741
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Xsc = the fraction of calcite based on the peak area (14)
Xov = the fraction of vaterite based on the peak area (15)
X1 = the fraction of aragonite based on the peak area (16)
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Figure 3. The change of pH with reaction time by adding NH,OH.
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Figure 4. The change of vaterite contents (Xsv) by adding NH,;OH.
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Figure 6. The change of vaterite contents (X,v) by reaction time.
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