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Inhibition Effect of Granulated Red Mud to Leeks Absorption in Lead and Zinc Polluted Soil
LIU Yan, LUO Lin", LUO Hui-li ,TTAN Jie, WEI Jian—hong

College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China
Abstract Heavy metal pollution is one of the typical types of soil pollution. The main objective of the study is to analyse the passivation
mechanism of granulated red mud to the heavy metals in soil and determine the best granulated red mud treatment in remediating soil con—
taminated with heavy metals that contribute to the growth of leeks. A treatment with granulated red mud addition was used to repair the soil
which was polluted by Pb and Zn in incubation experiment. The concentration of heavy metals in soil with and without leeks at different
stages and leeks were measured by flame atomic absorption spectrophotometer. Experiments indicated that granulated red mud could control
the release of OH™, promote the transformation of heavy metals” chemical fractionation like Pb and Zn and inhibit biological absorption. The
results showed that the optimal treatment with granulated red mud addition for remediation of lead—zinc contaminated soil was 5%, reducing
the bio—available fraction of Pb and Zn in contaminated soil by 41.03% and 26.55% respectively during remediation time. In the combined
remediation of lead—zinc contaminated soil and the effects of growth on leeks, the optimal treatment with granulated red mud addition for re—
mediation of lead—zinc contaminated soil was 1%, thereby reducing the bio—available fraction of Pb and Zn in contaminated soils by 24.81%
and 15.9 % respectively during remediation time. Repair capacity of granulated red mud to lead—zinc waste soil was Pb>Zn.
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N N N Table 2 The chemical composition of red mud
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Table 3 The amount of granulated red mud
1 2 3 4 5 6
© 1% 2% 3% 4% 5%
1 1% 2% 3% 4% 5%
1.1 1.2.2
1 5.10.20d
o 1 o
0~20 em o o N
2
- 2 100
101.09 mg-kg™ 59.69 mg kg™, o
3 100 o
0.5 A+B+C 1.2.3 Tessier
o 1.000 g +0.001 g Tessier
4 0 4 o
5 1.2.4
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Table 1 Physical and chemical properties of the soil
pH /g kg™ lg-kg™ /mg kg™ /mg kg™ pH P<0.05
710 24.50 1.61 216.00 0.63 pH 710 1% 7.48.
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Table 4 Tessier’ sequential extraction procedures
EXC 8 mL 1 mol-L" MgCl, pH7.0 25 C 1h
CA 8 mL 1 mol-L" NaOAc pH5.0 HOAc 25 C S5h
Fe—Mn 20 mL 0.04 mol-L™" NH,OHHCl 25%HOAc 96 C 6h
oM 1 3 mL 0.02 mol-L™" HNO; 5 mL 30%H,0, 1 8 <C 2h
2 5 mL 30%H,0, 2 85 «C 3h
3 5 mL 3.2 mol-L"' NH;0Ac 20%HNO; 3 25C 0.5h
Res HCI+HNOs+HF+HCIO,
5% 7.96. Al OH ;. NaOH. w0 BERes OOM OFe-Mn T cA MEXC
) 1 —
CaCO; pH 10~13  P>0.05 90 —
pH 1. W =
£ 70 —
pH 5~20d 6 —
b =
pH . iz s0 =
= 40 —
pH €
= 30
[1210 20
) 10
. Y 0
5 0 1 2 3 4 5
N o .
AR/ %
5 . mg kg™ | FRiBEAIAR MBS L RERSHER

Table 5 The different forms of concentration of lead and zinc in

the soil mg-kg™

EXC CA  Fe-Mn OM Res Total
Pb 2655 5682 14238 3505 24175  502.55
Zn 1515 16225 1684 6595 3315 743.25d
Total
2.3 N
2.3.1
1.2.1
5d o
1 o
1
o 5d
5% 35.57%
23.45%
5% 21.90%

Figure 1 Effect of granulated red mud amount on lead

morphology in soil
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Figure 2 Effect of granulated red mud amount on zine

morphology in soil
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Figure 3 Effect of granulated red mud amount on waste ground

lead bioavailable state
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Table 6 Effect of granulated red mud amount on the growth of leeks

1% 2% 3% 4% 5%
/mm 1444 1655 1594 1553 1434 1332
/g 2011 2976  3.120 2428 2019 1.818
/SPAD 442 44.1 42.6 422 355 324

252 N
1.2.1
20d N 7 °

7 N mg kg™
Table 7 The contents of lead and zinc in leeks mg FW kg™

1% 2% 3% 4% 5%

Ph 200 137 117 132 149 145
Zn 440 330 345 335 335 310
1%~5%
2% o

. €

p) Ph<0.2 mg-kg"! Zn<20 mg-kg
pH
5% pH
2% °
3
1 N
5%
41.03%.26.55%
2 pH
5%
3 Y
OH~ N

1% N
24.81%.15.9%

5% N
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