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Fig. 1. Schematic diagram of apparatus to ascertain the end of
reaction by CO, collection.
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Table 1. Effect of ashing temperatures on the whiteness of egg-
shell powder

\ TCO 850 900 1000

Time(h)\L L a b L a b L a b

1 46.30 +0.15 -0.03 53.37 -0.15 +0.82 69.31 +0.10 +0.73
2 47.50 +0.14 -0.02 68.55 +0.09 +0.52 85.35 +0.17 +0.58
3 52.27 -0.10 +0.40 78.55 +0.12 +0.35 93.21 +0.22 +0.47
4 53.79 -0.13 +0.53 79.75 +0.07 +0.23

5 56.22 -0.14 +0.50 83.53 +0.09 +0.22

6 57.22 -0.15 +0.29 85.62 +0.19 +0.37

7 60.13 -0.13 +0.53 87.45 +0.18 +0.35

8 61.33 -0.08 +0.77 89.25 +0.19 +0.38

9 68.79 -0.06 +0.55 91.78 +0.20 +0.40

10 72.54 -0.12 +0.25

11 81.21 -0.11 +0.31

12 88.92 -0.09 +0.35

13 89.11 -0.10 +0.40

14 90.05 -0.13 +0.42
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Table 2. Change in eggshell weight with time at various ashing

temperatures (unit : g)

Ashing

temperature(°C) 850 900 1000

Time(h)
0 200 200 200
1 191 164 141
2 185 154 123
3 178 140 116
4 174 135
5 170 130
6 168 125
7 164 122
3 155 119
9 153 118
10 145
11 140
12 132
13 129
14 124
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Fig. 3. Change in tapped bulk densities with ashing time at various
ashing temperatures.
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Fig. 4. Effect of temperatures on the water solubility of calcium of
eggshell powder.
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Table 3. Effect of organic acids on the ionization of the eggshell

calcium (unit : ppm)
Y molar

ratio 4.4 7:3 1:2 1:1 2:1 3:1 4:1
calcium

cC 3230 3480 4350 4420 4530 4490 3460

CM 3600 3750 4410 4480 4610 4500 3820

* CC{calcium-citric acid complex), CM(calcium-malic acid complex)
** Molar ratio = calcium : organic acid
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Preparation of Calcium Powder from Eggshell and Use of Organic Acids for Enhancement of Cal-

cium lonization

Hyung Soon Shin and Kong Hwan Kim* (School of Chemical Engineering and Biotechnology, Ajou University)

Abstract : An efficient process for recovery of calcium from the eggshell was developed and some organic
acids were used in an attempt to enhance the degree of calcium ionization. Eggshell membrane was readily
separated from crushed eggshell based on the differences in specific gravities. The conditions which allowed
most efficient membrane removal were found to be 30 rpm of speed, 30 min of residence time and 0.08 of
volume fraction. It took 3 hours for the eggshell powder prepared at 1000 °C to reach L value of 90 with the
Hausner ratio being 1.43. The calcium ion concentrations were 990, 3500, 3900 and 4200 ppm in pure water,
acetic acid, citric acid and lactic acid(0.05~3%) aqueous solution, respectively. The degrees of ionization of
calcium-citrate-malate complex(CCM), calcium-citric acid complex(CC) and calcium malic acid complex(CM)
increased by 4 to 5 times compared to eggshell calcium powder.

Key words : eggshell calcium, organic acids, ionization
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