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Effects of Organic and Inorganic Fertilizers on Heavy Metal Immobilization in Paddy Soil
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Abstract ; Calcium magnesium phosphate fertilizer( CMPF ), organic fertilizer( OF ) and silicon fertilizer(SF) are common fertilizers and are
considered as good immobilizers of heavy metals as well. In this study, a laboratory experiment was conducted to evaluate their immobiliza—
tion efficiencies of heavy metals in a contaminated paddy soil by measuring soil pH and heavy metal forms in treated soil, so as to screen out
the best immobilizer and its suitable dose. Results show that SF and CMPF significantly increased soil pH. Specifically, the soil pH was in—
creased by 2.65 and 2.74 units by 4 g-kg™ soil of SF and 8 g-kg™ of CMPF, respectively. Adding OF at 8 g-kg™ increased pH by 0.83 u-
nits, showing a lower capacity than applying two others. Three fertilizers showed significant effects on chemical forms of Cd, Cu, Pb and Zn,
especially the exchangeable fraction. Adding 8 g-kg™' CMPF decreased exchangeable fraction by 62.5%, 69.0%, 69.6% and 73.0% for Cd,
Cu, Pb, and Zn, respectively, being transformed into the operational defined residual and organic fractions. Overall, the remediation efficien—
cy of CMPF was better than that of SF and OF. The application rate would be 8 g+kg™ CMPF for contaminated soil.

Keywords: calcium magnesium phosphate fertilizer; silicon fertilizer; organic fertilizer; heavy metal immobilization; chemical form
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Figure 1 Soil pH values after applications of immobilizers at

different doses
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Figure 2 Forms of heavy metals in paddy soil after applications of immobilizers at different doses
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Figure 3 Content of exchangeable heavy metals after applications of immobilizers at different doses
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Table 3 Regression equations between exchangeable heavy metals and soil pH

LRI AHUE R
LR . o . — . T

Il HERM CIEvE HERM GIEvRE X RM
Cd y=-0.012pH-0.016 —0.903%#%* y=-0.039pH+0.302 -0.685%* y=-0.011pH+0.170 —0.703%%*
Cu y=-0.986pH+10.34 -0483 ¥=—6.569pH+41.03 —0.973%* y=—1.008pH+12.24 —0.7507%*
Pb y=-4.141pH+34.70 —0.865%:* y=-10.770pH+73.60 —0.868%#* y=—4.717pH+43.42 -0.903**
Zn y=-6.066pH+47.50 —0.985%%* y=2.027pH+7.06 0.294 y=-5.398pH+48.95 —0.887%#%*

T AR BE ARy P<O.01L,
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