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Factors needed to be re-considered during in-situ remediation
practices of Pb-polluted soils with P
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Abstract The presence of phosphorus (P) and lead (Pb) in soil can lead to the formation of highly insoluble minerals of
Pbs5(PO4);X (where X can be C1', OH, F, etc.). Hence low-cost phosphate-containing materials utilization was proposed as the best
management practice (BMP) for remediation of Pb-polluted soils. Current studies involving in-situ remediation of Pb-polluted soils
via phosphorus-compounds are reviewed in this paper. Key factors controlling pyromorphite formation kinetic, solution optimal pH
and P/Pb molarity ratio, etc. are discussed in detail. Meanwhile, prospective studies are also discussed with the view to providing
further information on remediation practices and their efficiencies in dealing with Pb-polluted soils.
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Tab. 1  Solubility properties of common phosphate sources for remediation of Pb-polluted soil
Phosphorus type Abbreviate / Molecular formula/composition Longp“g'”’w
Phosphoric acid PA H3;PO4 /
Calcium dihydrogen phosphate MCP Ca(H,P0,), - 2H,0 —-1.14
Ammonium dihydrogen phosphate DAP NH4H,PO4 n.a.
Calcium hydrogen phosphate DCP CaHPO, —6.66
Apatite AP-I1 CasNa(PO4)3x(CO3)x(OH), -20.00
Calcium phosphate TCP Ca3(PO4), -24.00
Triple superphosphate TSP Ca(H,POy4): - 2H,0 n.a.
/ Hydroxyapatite/bone char HA/BM Cas(PO,4)3(OH) -55.90
Ground phosphate rock PR Cas(PO4);(OH, CI7, F~, CO3Y) n.a.
n.a.: No data.
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Tab. 3 Overview of P/Pb molarity ratios employed in in-situ remediation of Pb pollution by P
/ / /

Laboratory P/Pb molarity ratio Treatability P/Pb molarity ratio Field test P/Pb molarity ratio
Ma M 1.5~100.0 Rabinowitz *4 38~52 Yang  Mosby""! 19.0
Zhang [56]

Ryan[2434:55] 0.6~2.4 Ma 30~172 Cao ' Melamed 40

_ [36] [57] .
Xu  Schwartz > 0.6-7.4 Cotter-Howells 0.5~0.66 Chen
Caporn"™
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39 2 (as] 28.0
Chen D 6.7 Ma  Rao®™ 8.0~526.0 Ryan
159 1.5~3.6 Hettiarachchi ~ [&43°1 2.8~28.0
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