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Remediation Efficiency of Lead-Contaminated Soil at an Industrial Site by

Ultrasonic-assisted Chemical Extraction

WANG Xin-jie'?, HUANG Jin-lou®, LIU Zhi-giang', YUE Xi**

(1. School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China; 2. State Key Laboratory of Urban
and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China;
3. Civil and Environment Engineering Institute, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: This research chose five lead-contaminated sites of a lead-acid battery factory to analyze the speciation distribution and
concentration of lead. Under the same conditions (0.1 mol+L ™" EDTA,30 min, 25°C), the removal effect of heavy metal was
compared between ultrasonic-assisted chemical extraction( UCE) and conventional chemical extraction( CCE) , and the variation of lead
speciation was further explored. The results showed that the lead removal efficiency of UCE was significantly better than CCE. The lead
removal efficiency of WS, A, B, C and BZ was 10. 06% , 48.29% , 48.69% , 53.28% and 36.26% under CCE. While the removal
efficiency of the UCE was 22.42% , 69.31% , 71.00% , 74.49% and 71.58% , with the average efficiency higher by 22% . By
comparing the speciation distribution of the two washing methods, it was found that the acid extractable content maintained or decreased
after UCE, whereas it showed an increasing trend after CCE. The reduction effect of the reducible was as high as 98% by UCE. UCE
also showed a more efficient reduction effect of the organic matter-sulfite bounded form and the residual form. Hence, it is feasible to
improve the washing efficiency of heavy metal contained in soil by conducting the cleaning process with the help of ultrasonic wave,
which is a simple and fast mean to remove lead from contaminated sites.

Key words: ultrasonic-assisted chemical extraction; conventional chemical extraction; lead-contaminated soil; lead speciation;
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Table 1 ~ Physical and chemical properties of tested soil

o ZERING CEC o R LI % »
+ e pH FKER Jeke-! Jemolkg~! /mgkg! o e T +HEF
WS 4.100 2.63 3.78 14.9 1601 50.5 46.3 3.2 i+
A 7.018 1.39 8.37 14. 15 2568 65. 1 28.1 5.8 Lt
B 7. 124 2.30 6. 86 15.17 6818 54.4 32.3 13.3 [ =
C 7.075 1.96 2.32 18.77 2958 22.5 55.3 22.2 pgsie:
BZ 7.354 2.45 3.06 15.34 2905 34.4 52.6 13.0 L
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Table 2 Lead speciation distribution of tested soil

FRIAA/mg-kg ™" A A/mg-kg ! FHHLA/mg-kg ™! A/ mg-kg ! B E/mg-kg ™! o
TS BRASE .. BESE . B4 . FES%R . BRSO Y f -

= /% L % RS /% 4 L % RS /% mg-Kg
WS 45. 66 2.86 223.25 14.0 33.94 2.1 1294 80.9 1599 99.8 1601
A 782.0 29.5 1300 49.0 62.33 2.35 506.2  19.1 2651 103.0 2568
B 811.1 12.23 4421 66. 6 157.3 2.37 1428 21.5 6 634 97.3 6818
C 732.0 25.1 1216 41.7 81. 89 2.81 619.7  21.2 2917 98.6 2958
BZ 520.3 18.0 1557 53.7 142.6 4.92 738.5  25.5 2897 99.7 2905
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~35%. 1 WS FEdh, KR BRIERE i 5 T 25k
TE BT A FE S R L8] 9 5 s A LA 25
R TS0 T UCE W4 Y J2 R .
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Table 3  Lead reduction efficiency of ultrasound washing and oscillation washing

WiH LD \E B C BZ
W UEE/mg-kg ™! 1242 533.9 1977 754.6 825.6
UCE il &) 22.42 69.31 71.00 74.49 71.58
AR/ % 0.349 0.255 0.089 0.134 0.018
HWEIE/mg kg ™! 1439 1327 3491 1381 1851
CCE TH VLR % 10.06 48.29 48.69 53.28 36.26
HBALIK /% 0.422 0.235 0.094 0.176 0.021
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Fig. 1 Change of lead speciation before and after UCE and CCE
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