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F1 it EEEBUMER
Table 1 Physical-chemical characteristics of tested soils
pH (uS/em) (g/kg) Cd(mg/kg)
TO 8.63 443 19.27 0.12
T10 8.25 1132 25.93 0.37
T20 7.99 1 649 46.59 0.55
T30 7.89 2374 64.02 0.64
T40 7.81 2765 67.38 0.81
T100 7.28 >3 999 81.62 1.85
6 100 ml 50.00 ml Cd
Cd 24 h(25 200 r/min) Cd
10 min(4 000 r/min) 20 ~ 100 mg/L Cd
Cd
TO
50 ml 0.2 mol/L NH;Ac 24 h (TO )
(25 200 r/min) 10 min(4 000 r/min) cd
Cd Cd
3
1.3
5000
21 cd (Thermo Fisher % 4000
SOLAAR M6) = 3000 —
10% 24 h § 2000 :gg
b
——T100
Microsoft Excel 2003 %0 5 10 15 20 25 30 35
SPSS 19.0 Cd (9 F- ik B (mg/L)
1 XX Cd HIRMIE IR
2 Fig. 1 Adsorption isothermals of Cd in soil samples
2.1 Cd Cd
Cd Cd Cd
Cd Freundlich
Cd Langmuir (3]
Cd 1 ~20 mg/L 2 T10
Fz2 iR EHEXF Cd WHMAY Freundlich #0 Langmuir 5254
Table 2 Parameters of Langmuir and Freundlich models for Cd in soil samples
Freundlich  (1gQ = IgK, + (1/n)lgC) Langmuir  (C/Q = C/Qn+ K»2/Om)
K 1/n r N Om K r N
TO 1178.42 0.407 8 0.871 18 -769.23 —0.154 0.851 18
T10 968.05 0.506 0.908 18 —833.33 —-0.333 0.952 18
T20 1001.84 0.540 3 0.943 18 —1428.57 -0.571 0.958 18
T30 1 659.97 0.625 8 0.905 18 —1428.57 -0.571 0.802 18
T40 1728.22 0.643 9 0.944 18 -2 473.59 —0.286 0.879 18
T100 2 849.71 0.695 5 0.952 18 -909.01 —0.182 0.925 18
0 Cd (mg/kg) Om (mg/kg) C Cd (mg/l) n K K>

r N
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T20 Cd Freundlich
Langmuir
Langmuir 9
Cd H
. =
Langmuir B
cd [14]
Langmuir TO TI0 T20 T30 T40 T100
Cd P4
Freundlich 3 X EHEX Cd BYRRIRER
cd Fig. 3 Desorption rates of Cd in soil samples
Cd
2.2 cd cd
NH4AC Cd 2 cd
2 cd TO
T100
3000 (TO )
g 3
£ 2000 ——T0
iz ——TI10
= —a— T20
= 1000 —— T30
g —e— T40
“ . A L T
OO 1000 2000 3000 4000 5000
W Bf ik (me/kg) cd
2 it Cd RIRE SR ERXR ( 3)
Fig. 2 Relationship between adsorption and desorption of Cd in
Cd (P<0.001)

soil samples

#z3 Wit CdBRESRMEXRIERFRE
Table 3 Simulation equations of relationship between desorption and adsorption of Cd in soil samples
R? N P

TO Y=10.623 1.X"%? 0.999 7 18 <0.001
T10 Y=0.512 0X"7 0.999 8 18 <0.001
T20 Y=0.654 3x"0167 0.999 8 18 <0.001
T30 Y=0.405 4X"07! 0.999 4 18 <0.001
T40 Y=10.385 7Xx"07*7 0.999 9 18 <0.001
T100 Y=0.376 0X"?3 0.999 9 18 <0.001

Y Cd (mg/kg) X cd (mg/kg) R? N P

Cd

3 Cd Cd
Cd
Cd Cd [16]
Cd [17]
[13] Cd Freundlich Langmuir
Cd 20 mg/L Freundlich

Langmuir

[18]
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Freundlich
1/n
(191 Freundlich
1/n
[20] K,
[21] K,
1 K
Cd
Cd
cd cd Cd
1/n
Cd
Cd
Cd
Cd
Cd
[22] NH,Ac NaNO;  CaCl,
[23] NH,Ac
5 cd Cd
Cd
Cd
NH,Ac
Cd 4
1)
Cd
cd cd 20 mg/L
Cd
pH 2)
pH
[24]
Cu Cu

Cd

3)

Cd

Cd

Cd

pH

Cd

Cd

Cd

Cd
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6
pH
pH
pH [26]
pH
pH
[27]
Cd
Cd
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Cd
cd Cd
20 mg/L
Freundlich
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Sorption and Desorption of Cadmium in Loess Improved by
Composted Sludge

CHEN Jing, WU Wen-fei, ZHAO Yi-sha, NAN Zhong—ren*, WANG Sheng-li, WANG Hou-cheng

(College of Earth and Environmental Sciences, Lanzhou University, Lanzhou

730000, China)

Abstract: Laboratory batch experiments were conducted to study the sorption and desorption of cadmium (Cd) in loess

improved by composted sludge. The results showed that there was significant difference in change rules of adsorption isotherm

before and after 20 mg/L of the initial Cd concentration. Cd absorption behavior could be described by Freundlich equation and

relation between adsorption and desorption of Cd could be described by exponential function. Stable adsorption capacity

increased with the concentration of composted sludge in soil samples increased. The organic matter in soil samples has the

greatest contribution to the stable ability of Cd.

Key words: Composted sludge; Loess; Cadmium; Sorption; Desorption



