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Simulation Study on the Effect of Salinity on the Adsorption Behavior of

Mercury in Wastewater-Irrigated Area

ZHENG Shun-an'"?, LI Xiao-hua'"*, XU Zhi-yu'

(1. Rural Energy & Environment Agency, Ministry of Agriculture, Beijing 100125, China; 2. Agro-Environmental Protection Institute,
Ministry of Agriculture, Tianjin 300191, China)

Abstract: This study was designed to pinpoint the impact of salinity ( NaCl and Na,SO,, added at salinity levels of 0-5%,
respectively) on the adsorption behavior of mercury in wastewater-irrigated areas of Tianjin City by batch and kinetic experiments. The
results showed that, the Langmuir isotherm and the Elovich equation can well fitted batch and kinetic experimental data, respectively.
As NaCl spiked in soil, Hg( II ) adsorption capacity and strength had marked decreases, from 868. 64 mg-kg ™" and 1. 32 at control to
357.48 mg-kg™' and 0.63 at 5% salinity level of NaCl, respectively. As Na,SO, spiked in soil, Hg( II ) adsorption capacity

' and

( parameter ¢, in Langmuir isotherm) and strength ( parameter & in Langmuir isotherm) changed slightly, from 868. 64 mg-kg~
1.32 at control to 739.44 mg-kg™' and 1.18 at 5% salinity level of Na,SO,, respectively. Kinetic data showed that, Hg( I )
adsorption rate ( parameter b in Elovich equation) in soil was not influenced by Na, SO, addition. However, the addition of NaCl had a
great effect on mercury adsorption rate. Hg( Il ) adsorption capacity as a function of Cl1~ or SO}~ content in soil could be simulated by
the natural logarithm model, while Hg( Il ) adsorption rate as a function of C1~ content in soil could be simulated by the linear model.
The study manifested that NaCl can significantly increase migration of Hg( I ) in the soil irrigated with wastewater, which may enhance
Hg( I ) bioavailability in the soil and cause a hazard to surface water. Especially, it will be harmful to human body through the food
chain.

Key words : mercury; salinization; NaCl; Na,SO, ; adsorption; soil
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Table 1 Content of C1~ or SO~ in soil samples under different salinity treatments/g-kg ~

1

o FRZE CK 0.2% 0. 4% 0. 6% 1% 2% 5%
cl- 0.83 2.67 4.95 7.01 10.92 21.06 50. 22
S02- 0.48 2.55 4.39 6.57 10. 77 20.27 50.71
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Fig. 1 Equilibrium isotherms of Hg in studied soils at different salinity treatments

2.2 AR Rt R AR 2 O R UG

H Langmuir J7#2 | Freundlich J7 #£#1 Temkin J7
FEXPANE SR PR -3 He S5 IR M B R b 4T T
A, 45 R, Langmuir /7 #2 A1 Freundlich 77 724U

B PE RB R IR T 99% (14 B /K-, A3
KK %, Langmuir J7 £ B9 0 & SR & 4, M
Freundlich 72 B 5K R* A/ NabRfER SE (R
Fha b, £ 2 AU Langmuir 75 LA U HRAE



1942 2N 5%

Fl 35 %

Ay,
=

fH). i Langmuir 77 B FFIE(ESEL ¢, A1k ATHN,
MANA B 43 NaCl B, B 3 A9 K (0 ~
5% ), Fe KW A e AT R ik B T T AR, 43 S
HE Y 868.64 mg-kg ™' F1 1.32 W/ ZEHNN 5% )

357.48 mg-kg ™' A1 0.63; M AKIE: 44 Na,SO,
I, Bt 5 (R 1S S5 IR S RT0RZ o 5 B /N T
R, i PR 868. 64 mg-kg ™' Hl 1. 32 B = 70
5% 1 739. 44 mg-kg ' F 1. 18.

£2 Hg %8 WM HZA Langmuir MG ERD

Table 2 Isotherms of Hg adsorption simulated with the Langmuir equation

NaCl; —o =Ly ] Na,S0, ; — =Sy ]
aCl; = =—4+— 2,80, : ——=—4—
Ehab q g, Y g hg,,
/% o ) - A G- AGE 0 . - AGE-AGE
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CK 868. 64 1.32 0.984 66.79 — 868. 34 1.32 0.998 64.79 —
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Fig. 2 Kinetic curve of Hg in studied soils at different salinity treatments
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Table 3 Parameters of mercury adsorption kinetic equations

. - WHBTE Ing=a+blnt Elovich 572 g=a+blIn:
AR k% - ; 1 = S - . 1 = 5
CK 6.24 0.084 0.916 44.21 50.39 31.68 0.926 12.68
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2 6.47 0.081 0.976 20.35 46.87 30. 44 0.978 38.44
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Relationships between content of C1 = or SO2~ in soil samples and Hg adsorption capacity and Hg adsorption rate
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