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The effects of pH and organic matter on adsorption and
desorption characteristics of zinc in soils

XIA Liya
( Zhejiang Jingcheng Environmental Consulting Co. , Lid., Hangzhou 311100, China)
Abstract ; Batch equilibrium method and Freundlich model were used to study the adsorption and de-
sorption behavior of Zn in black soil and fluvo—aquic soil. The effects of pH and organic matter on the
adsorption and desorption of Zn in the tested soils were analyzed. The results showed that both black
soil and fluvo—aquic soil had strong adsorption capacity for Zn. The adsorption and desorption isotherms
fitted the Freundlich model. The adsorption—desorption constants(K;) of black soil and fluvo—aquic soil
were 1 882.03 and 1 546.66, respectively. The adsorption capacity of zinc increased with the rising of

pH when pH is between 4.6 to 7.4. After the removal of soil organic matters, K, decreased, the empiri-
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cal constant(1/n) increased,and the adsorption process showed strong nonlinearity.
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Table 1 Physical and chemical properties of tested soils

et: &3 pH AHLF () /% BHLF(JF) /% Zn/(mg - kg™")
Bt 6.50 1.66 0.45 90.70
il 7.40 1.11 0.37 86.26
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Fig.1 Adsorption and desorption isotherms of Zn in different soils
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Table 2 Adsorption—desorption model parameters of Zn in two soils

- 1% {f/ Linear Freundlich Langmuir
R K, R2 K, 1/n R Corax K, R
. R 97.92 0.39 1 882.03 0.33 0.97 9 326.12 0.06 0.94
fiEE I 205.23 0.42 2 430.79 0.32 0.97 9 357.44 0.14 0.95
. R 168.82 0.75 1 546.66 0.38 0.88 10 432.81 0.04 0.89
it figE W 267.48 0.12 2 021.01 0.41 0.96 11 224.87 0.09 0.98
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Table 3 The desorption hysteresis index of Zn in
different soils( C, =10,50,100 mg/L)
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Fig.2 Adsorption isotherms of Zn at different pH
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Table 4 Adsorption—desorption model parameters of Zn at different pH
+ 15 Linear Freundlich Langmuir
%/ i - pH
KA K, R? K, 1/n R? Core Ky R
4.60 73.22 0.88 4.70 1.54 0.93 3.50x 108 / 0.85
Mt 6.50 97.92 0.39 1 882.00 0.33 0.97 9 326.00 0.06 0.94
Wl 7.40 165.38 0.35 2908.00 0.29 0.98 10 308.00 0.16 0.94
% [
4.60 58.86 0.74 0.10 2.18 0.90 1.60x10% / 0.69
M+ 6.50 127.08 0.76 917.50 0.53 0.98 14 033.00 0.02 0.92
7.40 168.82 0.75 1 546.70 0.38 0.88 10 433.00 0.04 0.89
4.60 121.49 0.86 0.70 2.16 0.94 3.53x10° / 0.83
Bt 6.50 205.23 0.42 2 431.00 0.32 0.97 9 357.00 0.14 0.95
- 7.40 258.93 0.56 3 249.00 0.30 0.94 10 186.00 0.26 0.97
[y
4.60 143.01 0.79 13.80 1.51 0.93 1.27x10° / 0.61
il 6.50 267.48 0.12 2 021.00 0.41 0.96 11 225.00 0.09 0.98
7.40 331.81 0.82 1 345.00 0.57 0.96 16 488.00 0.04 0.91
x5 AEpH T Zn WBRFFRE HI(C,=10,50,100 mg/L)
Table 5 The desorption hysteresis index of Zn at different pH (C,=10,50,100 mg/L)
fife W 5 R AL HI
F- e A
C,=10 mg/L C,=50 mg/L C,=100 mg/L
pH=4.60 0.12 0.13 0.13
Bt pH=6.50 0.28 0.28 0.28
pH=7.40 -0.35 0.74 1.65
pH=4.60 0.61 0.73 0.78
W+ pH=6.50 22.10 6.94 4.01
pH=7.40 0.41 0.49 0.53
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Fig.3 Adsorption isotherms of Zn in original soil and organic matter—removed soil
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Table 6 Adsorption—desorption model parameters of Zn after removal of organic matter

A+ 1 Linear Freundlich Langmuir
W/ St ;
e K, R K, 1/n R Crax K, R?
. e 111.19 0.461 1379.27 0.434 0.976 13 985.4 0.026 0.911
W4
il 120.97 0.618 1 073.79 0.489 0.963 14 662.4 0.02 0.886
- B+ 15.62 0.779 70.35 0.571 0.921 864.3 0.047 0.911
W
il 11.34 0.826 0.35 1.988 0.98 8 049 540 1.408 0.783
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Table 7 The desorption hysteresis coefficient of Zn in organic matter-removed soil (C,=10,50,100 mg/L)

I fif W 5 25 HI
- C,=10 mg/L C,=50 mg/L €, =100 mg/L
B+ -0.930 0 -0.910 0 -0.904 0
M+ -0.989 4 -0.880 0 -0.658 7
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