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Characteristics and Risk Assessment of Heavy Metals in the Soil Around Copper

i .
| 4

Smelting Sites ‘

PENG Chi, LIU Xu, ZHOU Zirruo, JIANG Zhi-dhad, GUO Zhao-hui, XIAO Xiyuan /|, 1/ 3~
(Instllute of Environmental” Englneenng, School of Metallurgv and En\rlronment Central South University { Changsha 410083' Chma) §

Abstl.'act Copper smehmg ¢an cause heavy metal pollutlon,,m surfounding __seﬂ and threaten human health. This stud} examined the” charac steristics, distribution, and health”
risk off heavy metals i i soil w1th different land uses around 40:eopper’smé Iting sites.at home and abroad by collettmg published literature data. The results dlowed that the mgd
values of w(As) , wf Cd) ( u), (Ph), and w(Zn)!in thesoil around the copper smelting sites were l9ﬂ'l 10.5, 1 948] 604, and 853 mg-kg ™" réspectively. “The
order of'1,,., was Cill(5.63) SCu(3.88) > As(2.96) >Ph(2. 300 >Zn(l1.27) , and the accumulation of Cd'and Cu was the most serigus. High Nemero index ( NIPLj#Values
wre Tound i the soil aroundsmelting sites with a long history jof smelting} outddted Jprocess, and insufficient environmental protection measures. Significant correlations were
found ﬁ'elween the concentrations of-heavy metals in the soil; which decreased with th,e sampling distance. The heavy metals mainly accumulated within 2-3 km from the
smellmg sites. C_ompared with the smelting history, scale ;Jand process Iand Lusé“type had a lower effect on soil heavy metal concentrations. The heavy metals in the soil
around coppel’ smelters may“pose carcinogenic and non-carcinogenic risks on residents. The high health risks were mainly caused by As and Pb in smelting production areas,
and Pb in‘woodland. These results may guide the risk prevention of heavy metal pollution in the soil around smelting sites.

Key words; smelting site; land use type; risk assessment; global scale; data integration and analysis
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Table 1

Summary of average concentrations of heavy metals in soil around copper smelting sites
t=l
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REE RHER

w(As) w(Cd) w(Cu) w(Ph) w(Zn)
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7| Limoges R IX 3 0.2 — 4.10 396 170 86. 0 [38]
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Table 2 Mean [, sco value and grade distribution of heavy metals in soil around copper smelting sites
. - i /%
E 1T

TR o ¥ f I, <0 0</,,<1 1</, <2 2<1,,<3 3<l,, <4 4<l,,s5 L, >5
As 2.96 4.35 8.70 17.39 26.09 17.39 8.70 17.39
Cd 5.63 0.00 0.00 4.55 4.55 13. 64 13. 64 63. 64
Cu 3.88 0. 00 2.86 11.43 28.57 17. 14 8.57 31.43
Pb 2.30 20. 59 8.82 26.47 8.82 5.88 8.82 20. 59
Zn 1.27 41.94 9.68 12.90 6.45 16. 13 6.45 6.45
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