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Abstract: A washing technology was applied to treat the sediment contaminated by Cd and Pb in Shenyang Zhangshi irrigation area
(Cd39 mg - kg™', Pb 1250 mg * kg") using a solution containing 0. 5 mol + L.~ CaCl, and 0. Imol + L' HCL. The optimized
prescription was obtained through systemic washing experiments in this study. Several related factors were optimized in the experi-
ment, including reaction temperature, washing time and shaking rate in our laboratory. The results indicated that the suitable ratio of
liquid and solid was 3: 1, the removal rates of Cd and Pb in the contaminated sediment were 70. 8% and 29. 3% , under the condition
of pH = 1. 0, reaction time with 30 min, shaking rate at 500 r * min~"' and temperature at 25°C, respectively. The sediment gran-
ularity analysis showed that the heavy metals of Cd and Pb mainly existed in fine particles, therefore, classification pretreatment may
reduce the treating load and decreased the cost greatly. In addition, the heavy metal contents in the leaching liquor were detected and
a method of lime treatment was carried out to purify the leaching liquor to be regenerated easily. Meanwhile, the heavy metal con-
tents, 0. 1 mg * kg™' of Cd and 0. 51 mg * kg ~' of Pb, respectively, in the washed sediment were found to be in accordance with the
standard of waste solid lixiviating liquid. The results indicated that the concentrations of Pb and Cd in the washed sediment were in
allowable range. The main washing mechanism of CaCl, and HCI solution might be the complex function of Cl1~ ion under 0. 1 mol *
L-' H* ion concentration, which was testified by the experiments through adding extra NaCl and Ca(NO;) », respectively. As a
conclusion, this kind of washing technology may be practiced in situ remediation of heavy metal contaminated sediment.
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Table 1 Contaminant index of the sediment samples tested in the study
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Figure 1 The effects of HCI concentrations on the washing efficacy
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Figure 2 The compound effects of HCI — CaCl, on washing efficacy
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Figure 3 The effects of liquid and solid ratios on washing efficacy
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Figure 4 The effects of acidity on washing efficacy
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Figure 5 The effects of reaction times on washing efficacy
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Figure 6 The effects of stirring velocity on washing efficacy
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Figure 7 The effects of temperatures on washing efficacy
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Table 3 The effects of lime concentration on Cd and Pb removal rates
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Table 5 Granularity distribution of the sediment sample tested
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Table 6 The treating result of sediment classification
ik e @il ERLREHY oAl b P55 Ab PR
HLFIURL Cd: 0.05/mg - kg™ KPR EHHEK
Pbh: 0.12/mg - kg™'
i R Cd: 0.41/mg - kg™ P 2585 7oK A FEEUE 500 1 - min~!, Cd: 0.12/mg - kg™
Pb: 1.12/mg - kg™' WEE 30 min J7, BB Pb: 0.26/mg * kg™'
kbR T 2588 7oK B U 500 1+ min~!, Cd: 017/mg - kg™!
HEFE 30 min J5, 1€ Pb: 0.41/mg - kg™!
I ETEA AN ikbR kAL B kbR




332 RIS JHMBEIE B TR LHEIX Cd P {5 OIS

2005 4F 4 H

WRPERSCR , U HOE B KRS & T Ph 1 R BRE
WIVE FIBLEE, 43 S AE R S 1 52 G ke Rl v s i Ca? * AN
Cl~, DA 2 s+ W B2 X bk R RICR 52 . LA
NaCl JREWRBEIL CL- WK EE 5 DL Ca(NOs) » PREMBEIK
Ca> W FE . 45 RN 8. 18 9 7R

80
§ 70._—./'/_"_"/’.
i 60 —=—Cd
"'M ——Pb
50
LS
4 40
20 ‘ ‘ ‘ ‘
0.0 0.2 0.4

Ca” e /mol + L™
B8 Ca iREXMIELRHIZIT

Figure 8 The effects of Ca’* concentrations on washing efficacy
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Figure 9 The effects of C1~ concentrations on washing efficacy
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