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Effect of chemical fixation of Pb in mine contaminated soil using red
mud-phosphorus composition particles
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(1. School of Resources Processing and Biological, Central South University, Changsha 410012, China;
2. College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: The red mud composite particles made up of red-mud (waste of alumina refinery) and phosphate were applied
as remediation materials in Pb pollute soil. The leeks were planted for pot experiments and sampled at 1, 5, 10, 20 and
30d during the restoration. Through the five-step sequential extracting, the different phases of lead were extracted and
determined. The growth of leeks was observed in 30 days and the content of lead in leeks were tested. The effect of
remediation was evaluated by the increase of residue phase lead and the decrease of other phases. The promotion of
chemical fixation and absorption inhibition were analyzed. The results show that the red mud-phosphate particles can
relieve the increase of soil pH value caused by strong alkaline from red mud. After 5% particles containing 3.40%
phosphorus are applied, the pH values of the soil samples remained unchanged to the control. And the particles have the
effect of phosphate repository and the loss of water soluble phosphate is reduced. With phosphate content in particles
increasing, the remediation effect of lead is significantly. When adding 5% composite particles containing 3.40
phosphorus, the largest increase ratio of residual Pb is 81.26% and the decreases of carbonate phase, iron-manganese
oxide phase and organic phase are 78.74%, 85.62% and 73.46%, respectively. Using the composite particles containing
1.70% phosphorus, the absorption of lead is effectively inhibited as the rate is 68.05% in the base of better vegetating.
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Table 1 Content and composition of lead in materials

Phases " II 111 v V Total

Content in

soil/ 26.55
(mgkg ")
Content in

56.82 14238 35.05 241.75 502.55

red-mud/ 12.78 31.65 3.13  0.03 53.50 101.09

(mgkg )
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B 1 P15k SEM 1%
Fig.1 SEM of P1 particles (no phosphorus)

B2 P54k SEM £
Fig.2 SEM of P5 particles (6.80% phosphorus)
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Fig.3 XRD pattern of P1 particles (no phosphorus)
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Fig. 4 XRD pattern of P5 particles (6.80% phosphorus)
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Fig. 5 Release regular of soluble phosphorus in particles
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Fig.9 Phase changes of Pb in control
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Fig.10 Phase changes of Pb in soil with different red mud- Phosphorus particles

85.62%F!1 73.46%.
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Table 2 Content of lead in leeks

Particle Content/10™*
CK 21.724+0.182
Pl 14.37+0.167
P2 8.76+0.225
P3 6.94:+0.148
P4 2.98+0.126
P5 2.85+0.091

Fresh mass

FRURTIURL B RR R O By, AR TP AT B BRI,
PRI IEADG. 525 EIREaoH L, it s e Fk
S PVETIRBCHRE 23531 g 33.84%- 59.67% 68.05%-
86.28%F1 86.88%, il by Rvk h i 5t SR A AR
th, HEZEMEMISCREN 0.8687. FFEIEH AEKARDLT
Al SR W, it s 7 e 0~3.40% ¥ 71 e JtkE
R S s i e M E AR S B W3, R=0.988 1
(P<0.01). UtIARES BT 3.40%)5 , TR N i SR A%
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E 28 o VI A€ T KT T = N PNIE S i1 Wi L7 SA SN
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3 Zig
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SEA AR T R PR N 5% 7% 18 6.80% 2R e
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WD 78.74%. 85.62%K1 73.46%.
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