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Speciation Distribution and Risk Assessment of Heavy Metals in Typical Material

Roof Dusts

LI Dun-zhu'*, GUAN Yun-tao’™ , LIU An*”>, LI Si-yuan'"’

(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. Cooperative Research and Education Centre for
Environmental Technology, Kyoto University-Tsinghua University, Shenzhen 518055, China; 3. State Environmental Protection Key
Laboratory of Microorganism Application and Risk Control, Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055,
China)

Abstract: With the modified BCR sequential extraction procedure, the chemical speciation and risk for 10 heavy metals (Ba, Co, Cr,
Cu, Mn, Ni, Pb, Sb, Sr and Zn) in roof dusts were investigated. The subjects of this study were collected from four typical material
paved roofs (i.e., ceramic tile, concrete, metal and asphalt) in southeast China. The results indicated that the average contents of
heavy metals in roof dust significantly exceeded road dust. The analysis of chemical fraction showed that the acid soluble/exchangeable
fraction of Zn was much higher than other elements, the existence of Pb and Cu was mainly in oxidization fraction, while other heavy
metals dominated by the residual fraction. The mobility sequence percentages for all roof dust samples decreased in the order of Pb >Zn
> Cu>>Mn > Co>Sr > Sb > Ni > Ba > Cr, and it should be noted that Pb, Zn, Cu, Mn and Co all have more than 50% proportion in
mobility sequence. Based on environmental risk assessment, the highest values of contamination factors (C,) and risk assessment code
(RAC) consistently was observed in Zn, which indicated that Zn had relatively high ecological risk. Health risk assessment showed
that the non-carcinogenic hazard indexes (HI) of heavy metals decreased in the order of Pb > Cr > Sb >Zn > Mn > Cu > Ba > Ni > Co >
Sr, the HI of heavy metals for adults were lower than safe value while the HI of Pb for children was higher than safe value, suggesting
that they will not harm the adult’s health except Pb for children. The carcinogenic risk for Cr, Co and Ni were all below the threshold
values, which indicated that there was no carcinogenic risk.

Key words : typical materials; roof dusts; heavy metals; BCR sequential extraction procedure; speciation distribution; risk assessment
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Fig. 1 Study area and sampling sites
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Table 1  Characteristics of sample sites in each material roof
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Table 2 Modified BCR sequential extraction scheme used for operational of metals
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Table 3 Daily dose parameter of heavy metals in roof dust
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Table 4  Reference dose for non-carcinogenic metals (R;D) and slope factors (SF') for carcinogenic metals
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Table 5 Heavy metal contents in dust among roofs and roads/mg-kg -1
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Fig. 2 Chemical speciation of heavy metals for roof dust
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Fig. 3 Non-carcinogenic risk assessment of heavy

metals in roof dust for human health
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