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Adsorption and precipitation of cadmium (Cd) could be dependent on rate of P addition and Cd level in soil.
Therefore, the objective of this study was to examine how addition rate of P affect mechanisms of Cd
immobilization such as adsorption and precipitation in different levels of Cd in soil. Arable soils were spiked
with inorganic Cd (CdCl,) to give a total Cd concentration of 10, 100, and 1,000 mg Cd kg'l. Monopotassium
phosphate (KH,PO4, MPP) was selected as phosphate material and mixed with the pretreated arable soil at the
rates of 0, 800, 1,600 and 3,200 mg P kg'l. The mixture soils were incubated at 25°C for 8 weeks in dark
condition. Soil pH decreased with increasing MPP addition rate in all levels of Cd but negative charge of soil
increased, thereby reducing 1 M NH4OA c extractable Cd. Soil solutions were undersaturated with respect to
CdCO:s and Cd3(POy), with all P addition rate in soil with low Cd level (=< 100 mg Cd kg'l) but supersaturated
in soil with high Cd level (1,000 mg Cd kg'l). From the above results, Cd solubility was controlled by
precipitation of Cd minerals such as CdCO; and Cd3;(POy); in soil with high Cd level but by Cd adsorption
induced by increase in negative charge of soil with low level of Cd.
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Saturation index of soil solution for cadmium phosphate (Cd3(POs),) and otavite (CdCOs) with different P addition rates in
soils with different levels of Cd after 8 weeks of incubation.

Cd level P addition rate Saturation Index
(mg kg (mg kg Cds(POs), CdCO;
0 -4.86 -2.13
10 800 -2.82 -1.84
1,600 -2.63 -1.76
3,200 -2.08 -1.35
0 -2.72 -1.10
800 -0.79 -1.28
100
1,600 -0.65 -1.53
3,200 -0.09 126
0 0.44 0.12
800 3.08 0.25
1,000
1,600 3.14 -0.32
3,200 3.60 -0.34
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Introduction
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o] B5ol7|12e AA F 7HAlel Qs AiE). AA=
Cd3(POy)52t CACOs2} 72 TheFRt FEjo 7h=% (Cd) F=
2 Ao} RgstEs Aol EA= ikl &l Cde| &
2lo] FrjjE|o] Hgslwl= Aot} (Boisson et al., 1999; Bolan
et al,, 2003; Hong et al,, 2008, 2010, 2014; Mandjiny et al.,
1998; McGowen et al,, 2001; Naidu et al,, 1994; Pierzynski
and Schwab, 1993; Santillian—Medrano and Jurinak, 1975;
Seamon et al,, 2001; Street et al,, 1977), LX Ao A=
0.1~10 mg Cd kg T} Zro] H|1A] Yo 30| ¢d &
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(Bolan et al., 2003; Hong et al., 2008, 2010, 2014). 121}
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Materials and Methods
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%] B}3H4] SAS Table 10] Uehyich
B 60 kg S A3} FUAE F 2 om A2 Al
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Table 1. Selected chemical properties of the studied soil.
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UsSA)Z =74 3l9ion, {7]|& =82 Wakley and Black
HPY] (Sparks, 1996 O510] AT, S04 Ske
Kieldahl 25 3 o] §5k0] HAsIgIch X3k 9ol K,
Ca”", Mg & ZA4317] 913l A=Y 1 M NH,—acetateS pH 7.0
© 72 BA3} o} 21%5}0] atomic absorption spectrometer
(AAS, perkin Elemer Model 3300, USA) 2 &43}3t) S8
0]*]-4 SRl olgfje}l S Lancaster method (RDA, 1988)

olgstol nlap o 2 BAskr,

T8 7I=ES S4517] Y8 & 1 M NHy—acetate
= B8 B] 1:59] H]2 1A &3t $ ofi}sto] atomic
absorption spectrometer(AAS, perkin Elemer Model 3300,
USA)Z zx%al_oﬂr)r

EoFo] &FHEE =AL 2|8 EOF 5 g2 centrifuge tube

of @3l 1 M KCl 30 ml& 7Fto] 1 AJZE 59k nukeh 5 ¢4
el AeAS AL Hot gl B4l 0,01 M KCl
20 ml< 33] ‘?_}E 7P0}°4 ol A&
dE H1e 1
NH4OAc 30 ml-& 7}0}01 1 A]ﬂ Zol wulgh T YARes)
e wefi= A4S 38 WHESI) 33of AA vk

FEE

pH OM* T-NY Av. P,05* Exchangeable cations (cmol, kg™) CEC
(15, H0)  (gkg)  (gkg)  (mgkgh Ca Mg Na (emol. kg)
6.7 17.6 1.05 142 5.03 1.02 0.38 6.85

OM": Organic matter.
T-N*: Total nitrogen.
Av. P,Os": Available phosphate.
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Results and Discussion
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Fig. 1. Changes of NH4OAc extractable Cd concentration,
soil pH, and negative charge of soil with different P addition
rates in soils with different levels of Cd after 8 weeks of
incubation (The same letter on the bar is not significantly
different a P=0.05).

2003; Hong et al., 2007, 2008, Ok et al., 2010), Z1&L} &
Aol A HE B U Cd <ollA] 14Re] A elekE S7HA
ol wet E9F9] pH7k v«b‘}ﬂ] Trash= A3E yepylct
(Fig. 1(B)). QAR ThFAAMS ALO 24 EQFE-o Yol 4] of
fof] Lrebd vk} o] A ¥9] sfiz] 2g-& AXIct (Lindsay,
1979).

+H < pPo,” +H'

HsPO, <> Hy,PO, + H' < HPO,”

2} sfe]ikgo] Arshelael log Ku, log Ko, log Ka
7}7k2.15, 7.20, 12.850]c}, &, E9FQ] pH7} 7,20 W) B
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Table 2. Saturation index of soil solution for cadmium phosphate (Cds;(POs),) and otavite (CdCOs) with different P addition rates

in soils with different levels of Cd after 8 weeks of incubation.

Cd level P addition rate Saturation Index
(mg kg™ (mg kg Cds(POs), CdCO;
0 -4.86 -2.13
10 800 -2.82 -1.84
1,600 -2.63 -1.76
3,200 -2.08 -1.35
0 -2.72 -1.10
800 -0.79 -1.28
100
1,600 -0.65 -1.53
3,200 -0.09 -1.26
0 0.44 0.12
800 3.08 0.25
1,000
1,600 3.14 -0.32
3,200 3.60 -0.34
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Conclusion
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