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1 (mg L). pH (gL)
Table1 Mean of the heavy metal concentration (mg/ L), pH and silt content (g L) in the water column at the Baotou section
Cu Pb Zn Cd pH /(g/ L)
8 0. 08 0.08 0. 04 0.03 6.9 3.9
0.01 0.01 0.01 0.00 0.09 0.50
/% 15 13 40 12 1 15
2 (g/ kg)
Table 2 Effect of the different factors on the adsorption capacity (g kg
r=15C 7=25C 7=35C
pH (£0. 05)
I=0.0l mo/L 7I=0.05 mo/L =0.01 mo/ L. 7=0.05mol/L. I=0.01 mol/L 7/=0.05 mol/ L
4. 00 0.72 0. 62 0. 86 0. 80 0. 81 0.77
Cu 7.00 0.93 0.92 0.95 0.90 0.95 0. 87
10. 00 0.98 0.98 0.98 0.97 0.98 0.98
4. 00 1. 60 1.42 1. 80 1. 65 1.61 1.53
Pb 7.00 1.91 1. 86 1.93 1.79 1. 88 1.73
10. 00 1. 96 1.94 1.98 1.95 1.93 1.93
4. 00 0.08 0. 06 0.12 0.09 0.13 0. 04
Zn 7.00 0.22 0.19 0.28 0.12 0.25 0.12
10. 00 0.48 0.49 0.49 0.49 0.49 0.49
4. 00 0.07 0. 05 0.12 0.07 0.10 0. 05
Cd 7.00 0.21 0.16 0. 25 0.09 0.20 0. 10
10. 00 0. 47 0.49 0.48 0.48 0.49 0.48
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Fig. 1  Effect of the different factors on the adsorption capacity (g/ kg)
3 pH
Table 3 The adsorptive capacity and adsorption competition coefficient in pH dependent curve
" 3.07 4. 04 5.07 6.08 7.15 8.06 9.14 10. 02 10. 9 11. 92
™ ~N x ~N Xk N XK N K N K N K N K N K N K N K
Cu 0.64 0.28 0.88 0.31 0.92 0.30 0.93 0.30 0.94 0.28 0.97 0.26 0.98 0.25 0.97 0.25 0.98 0.25 0.96 0.25
Pb  1.52 0.66 1.76 0.62 1.87 0.62 1.9 0.61 1.9 057 197 053 197 051 1.9 0.5 195 0.50 1.94 0.51
Zn 0.06 0.03 0.11 0.04 0.13 0.04 0.16 0.05 0.24 0.07 0.42 0.11 0.4 012 0.4 0.12 049 0.13 0.38 0.10
Cd 0.07 0.03 0.10 0.04 0.12 0.04 0.14 004 0.26 0.08 0.35 0.09 0.4 0.11 0.48 0.12 049 0.13 0.49 0.13
N , gkg K 3 1 (0.01Imol/ L NaNO3)
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Table 4 The adsorption competition coefficient in adsorption isotherms with different sediment concentrations
Cu Ph Zn Cd
5S¢/ L 10g/ L 20y L 5¢/L 10/ L 20g/ L 5¢/ L 10g/ L 20g L 5¢/L 10/ L 20g/ L
4 0.27 0. 26 0.25 0.27 0. 26 0.25 0.25 0.24 0.25 0. 21 0.25 0.24
6 0. 31 0. 26 0.25 0. 31 0.27 0.25 0.21 0.23 0.25 0.18 0.23 0.24
8 0. 35 0.28 0. 25 0. 35 0.28 0. 25 0.16 0.23 0. 25 0. 15 0. 21 0.24
10 0.38 0. 30 0. 25 0.37 0. 30 0.26 0.13 0. 21 0. 25 0.12 0.19 0.24
12 0. 36 0. 31 0. 26 0.36 0. 31 0. 26 0.14 0.20 0.25 0.13 0. 19 0.24
14 0. 38 0. 31 0. 26 0. 39 0.32 0.27 0.12 0.20 0.24 0.12 0.17 0.23
16 0.38 0.32 0.27 0.39 0.33 0. 28 0.11 0.18 0.23 0. 11 0.16 0.22
18 0.36 0.32 0.27 0.37 0.33 0. 28 0. 14 0.18 0.22 0.13 0.17 0.22
20 0. 37 0.32 0. 28 0. 38 0.33 0.29 0.12 0.19 0.22 0.13 0.16 0. 21
PL>" mg/ L
5
Table 5 The correlation of adsorption competitive coefficient of different heavy metals
Cu—Pb Cu—Zn Cu—Cd Pb—7Zn Ph—Cd Zn—Cd
5S¢/ L 0.9947 —0.9912 —0.9944 —0.9969 — 0. 9871 0.9754
10g/ L 0. 9985 —0.972% —0.9877 —0.9755 —0.9855 0. 9255
20g/ L 0. 9968 —0.987 — 0. 9881 —0.9935 — 0. 9808 0. 9546
b b
“<” Cu.Pb , Zn.Cd . . s

((< » , ,



504

21

4

P = >0t = od .

QD) » pH.
,Zn Cd, Pb  Cu
, Zn Cd, Pb  Cu
2) pH
pH
4 ,
pH 4 .

3
, 4
24 24 2+ 2+
.Pb" =Cu” >7n" =Cd" ;Cu—Pb Zn—Cd

, Cu—Zn.Cu—Cd.Pb—7n Pb—Cd

(References)

[J. , 2001, 19(4): 622 ~ 629 Li Renwei, Li He Li
Yuan, et al. Study of the heavy metal, nitrogen and phosphorus con-
taminants in the sediments of the Yellow River Delta] J] . Acta Sedi-

mentologica Sinica, 2001, 19(4): 622~ 629

’ ’

[J-
ing, Shi Xiaodong, Wang Jianye, ef al. Assessing theim pact of recla-

, 2000, 18 (1): 22~ 28 Pan Shaom-

mation activities on recent sedimentation in Victoria Harbous Hong

Kang[ J] . Acta Sedimentologica Sinica 2000, 18(1); 22~ 28|
L. »
1993, 7. 45 ~ 49[ Zhou Xiaode. Experimental study on heavy metals
contamination adsorption by sediment[ J| . Journal of W ater Conservan-
cys 1993, 7. 45~49
.

Huihua, Wang Fengrong ef al. Study on water quality simulation for

» 1997 11: 49 ~55[ Shen Xianchen, Feng
heavy metals’ transport and transformation in middle reach of Yellow
River J] . Journal of Water Conservancy, 1997, 11. 49~ 55]

Rosa Galvez-cloutier Jean-sebastien Dube. An evaluation of fresh water

sediments contamination: the Lachine canal sediments case Montreal

Canada. Part II: heavy metal particulate speciation study[ J]. Water,
Aix and Soil Pollution, 1998, 102: 281~ 301
Petersen W, Willer E; Willamowski C. Remobilization of trace ele-

ments from polluted anoxic sediments after resuspension in oxic water
[J]. Water, Air, and Soil Pollution, 1997, 99. 515~ 522
Filius, Angelika, etal. Cadmium somption and desorption in limed top-
soils as influenced by pH: isotherms and simulated leaching[ J] . Journal
of Environmental Quality, 1998 27. 12~ 18

[J].
Suiliang, W an Zhaohui, Wang Lanxiang. Study on the effect of sedi-

, 1995, 15(1): 66 ~75[ Huang

ment concentration and initial concentration of water phase on heavy
metals adsorption by sediment[ J]. Acta Scientiae Circumstantiae
1995, 15(1): 66~ 175

(J-
LiLili et al. Adsorption behaviors of the matural sediment on heavy

metals J] . Environmental Chemistry, 1996, 15(3). 199 ~ 206|

, 1996, 15(3); 199 ~206[ Du Qing, Wen Xianghua

’ ’

(-

in, Guo Yiqun, Hu Qing. Characteristic adsorption and impact factors

, 1994, 7(5): 12~ 16 Li Lim-

of Yellow River sand to some heavy metals ions[ J] . Research of Envi-

ronmental Sciences, 1994, 7(5). 12~ 16

L.
Liu Ying Li Jingfeng,

, 1999, 19(4); 330 ~332[ Li Gaizhi,
et al. The adsorption exchange isotherms of
the suspended particles on cadmium ion in the waters of Yellow River
[J]. Chima Environmental Science 1999, 19(4). 330~ 332

’ ’

s 1 [J.
, 2000, 2. 30~ 34[ Liu Jifang, Cao cuihua, Jiang Yichao ef al.
Pibt study on the dynamics of heavy metal ions competition adsorption

in the soil J]. Soil and Fertilizer, 2000, 2. 30~ 34



3 : 505

Competition Adsorption on Heavy Metals of the
Yellow River Sediments in the Polyion Coexisting System

HE Jiang LI Chao-sheng WANG Xin-wei SUN Weiguo MI Na

(Department of Ecology and Environment Science Inner Mongolia University, Huhhot 010021)

Abstract Sediments are taken from the clean reach in the Baotou section of the Yellow River as the adsorbent,
the mixed solution system made up of Ph?", Cu®", Zn®" and Cd®" as the adsorbate, experimental research has
been carried out on the competition adsorption of the Yellow River sedimentson heavy metals. The ex periment has
clarified the competitive adsorption order of Ph? = Cu? > Zn? = Cd®', the cooperative adsorption relation of
Cu—Pb, Zn—Cd and the resistant adsorption relation of Cu—2n, Cu—Cd, Pb—Zn and Pb—Cd. The study is of
great significance in evaluating the potential risk of heavy metals in the river sediments.

Key words heavy metals, competition adsorption, the Yellow River
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