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Bioremediation of soil contaminated by Pb”* or Cu’" using iron bacteria A

XU Zhaoyang, BAI Tingchun, MENG Tao, ZHOU Feng, LYU Hui, PANG Yishan
(College of Civil Science and Engineering , Yangzhou University, Yangzhou 225009, China)

Abstract; In order to improve the method for bioremediation of soil contaminated by heavy metals, iron-based
complexes produced by the metabolism of iron bacteria A were used to remediate soil contaminated by Pb**or Cu™".
The effects of bioremediation through different grouting methods were investigated. Methods including scanning
electron microscopy (SEM) , X-ray diffraction (XRD) , and Fourier transform infrared spectroscopy ( FTIR) were
used to identify the composition and structure of iron-based complexes and to analyze the deposition mechanism of
heavy metals. Results showed that the concentrations of available Pb** and Cu®* in soil decreased by 64.6% to
70.4% and 47. 6% to 49. 2%, respectively, after one round of bio-grouting, and decreased by 75. 1% to 85. 5%
and 73.3% to 78.9%, respectively, after two rounds of bio-grouting. Microscopy analyses showed that the iron-
based complexes, which contained schwertmannite and Ferrum oxydatum phosphate, as well as other substances
with excellent flocculation efficiency and large specific surface area, had poor crystalline form, but could fix heavy

metals in a contaminated environment through adsorption and co-precipitation.

Key words: iron bacteria A; heavy metal pollution; soil contaminated by Pb*"; soil contaminated by Cu®";

bioremediation ; iron-based complexes; adsorption; co-precipitation
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1 R FHE
1.1 SR4E A ISR R ERKISZEN

BRANTE A B R RA TS AT B IR AL 10 g BRIREE 0.5 ¢ BRMR WK% 0.5 o MR A 41 0.5 g S 1k4S
0.2 g HEMREN 0. 5¢,pH N 6.8~7.0, HFREFRTE 18 ~35 °C IREGH K AARIIAE I, e T8 i BA TR K 0 i
PEFNE BRI S, B R W SR [ 11 ],

1 2R 30 °C B R AR B MO BI04 0 S AU ARAN B A A il gk , 1595 3 d S 4 a6 K 290, 52 L4
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Fig. 1 Growth curve of iron bacteria A Fig. 2 Changing process of bacteria solution

after mixing with Pb(NO, ), solution

1.3 Pb” Cu”isTENEE
1.3.1 FFEEHEM

JE AR HATE A R IR R 1 AR BT pH (1:2.5 1K) 2 6.3~6.5, FHE F 28 it
17. 54 cmol/kg , A MLE 2% . Pb™" .Cu™ BY B 1= L4351 4 10. 89 ¢/kg 0. 67 g/kg 2. 37 mg/kg 5. 89 mg/kg, 15
Yt RSB AR ERIER S, P RS RE N S BRI GB 15618—1995( 4 HEFREE i i hrife) >
SRBRUEROR Y 2485, I IR MR Z A R I Az MU, & Ph> V5 Qe R Cu™ T5 e R R R 4
3B A Ph(NO, ), F1 CuSO, #BHI A 1AL, Horh P> ¥5 4 4 A 808 P> SR H A 1003, 28 mg/kg,
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Cu” V544t Cu™ BT ol 825. 95 mg/kg.
1.3.2 FHEE0EH

HIH P | Cu® 155 451, P30 0 3 4, SR 3 FORTR WA B & . F-1 6 250 mL 3537 3 d 1Y R
W— RS AE] 250 g 155 - H,30 °C 4 FHEE 10d;F-2, kR F-1, fF R A, BRI 250 mLL
R IR F-3 6 250 mL KR 5 355 5L EEIA 250 g 1544+
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Cu™ AR LS T HRE A BT b Ph> o™ s b 12. 84% 9. 75% ,3X 15 - AR B v L[] % 3 f
S EA K BN T LUME S RS E A AR 15 F-1 F-2 F-3 X% Pb™ Cu™ 19 RBRACR
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Table 1 Test results of available Pb** and Cu®* in soil

Ph* {54+ Cu* {54+
ViR k= Pb?* i b/ (mg - kg™") Cu** i b/ (mg - kg™")
— Pb* LERFE/ % — Cu®* ZBRA/ %
B (L205 1A B2 )5
F-1 874.4 259.0~309.9 64.6~70.4 745. 4 378.3 ~390.5 47.6~49.2
F-2 874.4 126.9~217.7 75.1~85.5 745. 4 158.0 ~199.2 73.3~78.9
F-3 874.4 650.9~754.0 13.8~25.6 745. 4 620.9 ~644.5 13.5~16.7
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Fig. 4 FTIR spectrum of iron-based complexes

2.2.3 SEM 5 #7

B 5 Ut SEM [, & 5(a) A LA H, L
TR R A, S5 A PN I, JC I 2 A9 R R2 HREXSUMERERRT WO L RBIEST L
SRR IR 5(b) (o) R EY E R LR Table 2 Comparison of infrared spectrum absorbance peaks
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BRI 3391.9 1625.0 848~1034 443.2

(a) BRILZZ G (b) BAELEG Y Ph3Lid) (¢) BRIEZR G5 Cur 3ETH)

5 RRYE SEM
Fig. 5 SEM image of sediments
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