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ABSTRACT

The purposes of this research were to evaluate the character of laboratory wastewater, and
to examine the utilization of waste egg shells for neutralization and removal of heavy metals.
Waste egg shells are excellent at neutralizing acidic wastewater, because they have alkaline
minerals such as calcium. It must be seemed that removal rate of heavy metals were very
influenced by adsobent dosage and adsorbate concentrations, because waste egg shells acted as
precipitation and adsorption.

If we reflected the adsorption capacity(k) and adsorption(1/n) of Freundlich isotherm, we
couldn’t consider waste egg shells as a good adsorbent. In view of these results, it showed that
wastes containing the similar compositions as waste egg shells could utilize the neutralization,
precipitation and adsorption of heavy metals in laboratory wastewater.
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Table 1. Results of the Laboratory Wastewater Analyses

17

Hon—Samplings 1t 2nd 3rd Avg.
pH(-) 25 19 2.0 2.1
Cd(mg/L) 0.13 ND 0.08 0.07
Cu(mg/L) 9.40 192 165 150
Zn(mg/L) 22 361 256 28.0
Pb(mg/L) 158 173 13.7 15.6
Cr(mg/L) 145 158 19.6 166
Fe(mg/L) 15 573 416 411
Mn(mg/L) 4.60 415 6.30 5.02
ND : Not detectable
Table 2. Chemical Properties of Waste Egg Shells
Items Adsorbents Egg shells Oyster shells

Ca0(%) 63.2 74.49

Si0L(%) 102 12.02

ALOL(%) 0.92 1.08

Fe,0:(%) 0.12 0.14

MgO(%) 0.053 0.062

MnO(%) 0.017 0.02

Na,0(%) 136 16

K.0(%) 042 0.5

TiOL(%) - ND

P.OK(%) 0.24 0.28
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Fig. 1. Neutralization of acidified distilled water with
reaction times and dosages.
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Fig. 2. Removal rate of Cr at different adsorbent
dosages.
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dosages.
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Fig. 4. Removal rate of Pb at different adsorbent
dosages.
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Table 3. Results of Freundlich Isotherm

Heavy metals 1/n k R
Cr 0.35 311 0.98
Cu 0.44 2.61 0.94
Pb 0.41 326 0.95
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