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Sorption of Silver Nanoparticles on Four Soils with Different Characteristics

DU Huan"’, WANG Yu—jun®*, LI Cheng—cheng’, FAN Ting—ting’, ZHOU Dong—mei?, SI You—bin"

(1.College of Resources and Environmental Sciences, Anhui Agricultural University, Hefei 230036, China; 2.Key Laboratory of Soil Environ—
ment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Large amount of silver nanoparticles( AgNPs ) are being used in a wide range of aspects, which exhibited great risk to soil envi-
ronment. The environmental fates of AgNPs in soil are markedly affected by AgNP stability and soil physicochemical properties. In this
study,isothermal sorption of AgNPs on four types of soils with different physicochemical properties was investigated in the presence and the
absence of Ca*. The sorption isotherms of AgNPs on soils were well described with Freundlich isotherm equation. Soil pH and organic matter
significantly affected the sorption of AgNPs by soils. The sorption amount of AgNPs on the acid soils was higher than that on the neutral
soils. At the same soil pH,soil organic matter increased the AgNPs sorption capacity. The presence of Ca** generally increased the sorption
capacity of AgNPs on these soils, but such effect showed slight difference between neutral and acid soils. In neutral soil, AgNPs sorption ca—
pacity increased with increasing Ca** concentrations from 0.1 mmol+L™ to 10 mmol - L', whereas in acidic soil the sorption capacity showed
“first increase and then decrease” over Ca concentrations. These results would be beneficial for environmental risk assessment of AgNPs.

Keywords: silver nanoparticles; soil; adsorption isotherm; aggregation
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Table 1 Physicochemical properties of four soils

' wJ WX NJ YX
SR HiL Rk E35 R Y
T BRI (%) RPRL(12.3%) WPKL(62.6%) BRRL(T.5%)

HIRL(58.9%) HKyKi(55%) Hiki(24.4%) Kiki(51.4%)
FEREL(34.19%) K5R(32.7%) Kki(13%) Kiki(41.1%)

R ANA+ AN+ ISt [Gi7/ .
TR fem 20~40 0~20 0~20 80~120
EC/uS-em” 136.0 1074 379.4 60.9
pH 74 53 73 5.1
W(Fe,0:)lgkg’  11.1 13.1 12.1 17.3
W(ALO gk 22 27 1.9 35
CEC/emol kg 192 20.5 207 14.6
OM/g kg 6.5 24.0 329 5.1
Zeta/mV -15.1 -13.1 -158 -135
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Figure 2 Adsorption isotherms of AgNPs on four types of soil

(full lines are Freundlich fitting curves )

*2 BMEBRLEHEUGSE
Table 2 Langmuir and Freundlich parameters for AgNPs
sorption by soils

Langmuir adsorption isotherm Freundlich adsorption isotherm

Gudmg kg R? P a 1n R?
W) 118488 094 00976 002 061 0.95
NJ  1494x102 098 00620 005 042 089
WX 1662+153 096 00065  0.07 0.05 0.97
YX  2267£21.1 099 0.0001  0.05 060 099
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Figure 3 Sedimentation percentages of AgNPs at different

Ca* concentrations
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Figure 4 Effects of different Ca** concentrations on sorption of AgNPs on four types of soils
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