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Abstract decreased 1N NH4OAc extractable Cd concentration. 0.1 N
HCl extractable Cd concentration markedly decreased with
BACKGROUND: Oyster shell(OS) is alkaline with pH 9.8, addition of OS. 1 N NH4OAc extractable Cd concentration

porous, and has high concentration of CaCOs. It could be was related with pH and net negative charge of soil, but not
used as an alternative of lime fertilizer to immobilize with 0.1 N HCl extractable Cd concentration. We assumed
cadmium(Cd) in heavy metal contaminated arable soil. that Cd immobilization with Ca(OH), was mainly attributed
Therefore, this study has been conducted to compare effects to Cd adsorption resulted from increase in pH-induced
of calcium(Ca) materials [OS and Ca(OH);] on Cd negative charge of soil. Scanning electron microscope
extractability in contaminated soil and determined (SEM) images and energy dispersive spectroscopy(EDS)
mechanisms of Cd immobilization with OS. analyses were conducted to determine mechanism of Cd

METHODS AND RESULTS: Both Ca materials were immobilization with OS. There was no visible precipitation
added at the rates of 0, 0.1, 0.2, 0.4, and 0.8% (wt Ca wt-1) on surface of both Ca materials. However, Cd was detected
in Cd contaminated soil and the mixtures were incubated at in innerlayer of OS by EDS analyses but not in that of
25C for 4 weeks. Both Ca materials increased pH and Ca(OH),.

negative charge of soil with increasing Ca addition and CONCLUSION: We concluded that Cd immobilization
with OS was different from that with Ca(OH),. OS might
adsorbed interlayer of oyster shell or have other chemical
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Table 1. Selected properties of the studied soil
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ZOM: organic matter; YT-N: total nitrogen; XAv.P,Os; available phosphate; WEx. Cation: exchangeable cation; YCEC: cation

exchange capacity.
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Table 2. Changes of pH and net negative charge in soil amended with different rates of oyster shell and Ca(OH).

Application rate pH (HO, 1:5) Net negative charge(cmol./kg)
(%, wt/wi) Opyster shell Ca(OH), Opyster shell Ca(OH),

0 5.54¢ 5.54¢ 6.07¢ 6.07¢

0.1 5.864 6.314 5.96¢ 6.23¢

0.2 6.24¢ 6.88¢ 6.31b¢ 6.98°

0.4 6.68P 7.86° 6.47° 7.792

0.8 7.372 8.452 7472 7.942

Material mean? 6.348 7.014 6.458 7.004

“Material mean: mean value across application rates. Upper and lower case letters are for column and row comparison.
Values with same letter within a column or row are not significantly different a /2=0.05.
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£ Al 7.0 cmol. /kg O = YEFSLTE

Eoko] gapdnrt SulshAl HH 271 ol Jt=F
o] &(Cd*) el &S ZuhabA PrkNaidu et al, 1994). 7
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Fig. 1. Changes of extractable cadmium concentration in soils added with different rates of oyster shell and
Ca(OH). [(A) 1IN NH(OAc extractable cadmium concentration, (B) 0.1 N HCl extractable Cd concentration].
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Table 3. Cd fractions in soils amended with the different rates of Ca materials

Calcium Ca addition Cd fraction (mg/kg)
materials (%, wt/wi) F1 F2 F3 F4 F5 Sum Total  Recovery(%)
Opyster shell 0 0.02 0.37 1.19 3.51 1.17 6.26 6.64 94
0.2 0.02 0.31 1.61 2.86 1.18 5.98 6.37 94
0.4 0.02 0.24 1.09 241 2.53 6.29 6.25 101
0.8 0.03 0.23 1.06 1.65 3.08 6.05 6.18 98
LSDos NS? 0.12 NS NS 0.28 NS NS
Ca(OH), 0 0.02 0.37 1.19 3.51 1.17 6.26 6.64 94
0.2 0.02 0.26 1.48 2.98 1.34 6.08 6.00 101
0.4 0.01 0.23 1.72 2.65 1.81 6.42 5.99 107
0.8 0.01 0.21 1.49 3.27 1.64 6.62 6.17 107
LSDoos NS 0.12 NS NS 0.28 NS NS
ZNS: not significantly different among the rates.
Btk o] Aske Bl ¥ owl £ o AaS] A 5 9he Sow dslo] Atk uebd slaln 2450
A 7lEES 58499 FH A3AA EWNFAR © Aol W CdCOs FEl2 o] 7h=F Fnke-9] 94 /7
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Spectrum 1

Spectrum 1

Fig. 4. SEM images of oyster shell (A) and calcite mineral (B), and EDS graphs of oyster shell (C) and calcite mineral (D).
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