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Effect of Lead on Soil Quality and Human Health Around a Lead Smeltery
ZHOU Xiao-yong', LEI Mei', YANG Jun', ZHOU Guang-dong’, GUO Guang-hui’, CHEN Tong-bin', WAN
Xiao-ming' , LIANG Qi', QIAO Peng-wei'

(1. Center for Environmental Remediation of Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences, Beijing 100101, China; 2. Beijing Remed Environmental Remediation Co. , Ltd. , Beijing 100041, China)

Abstract: In order to disclose soil pollution caused by lead (Pb) smeltery and its human health risks, this study investigated Ph
concentrations in farmland soil, hair and blood of residents surrounding a Pb smeltery in Henan Province, and discussed the rationality
of estimation of the health protection zone from the Pb smeltery. It was found that the Pb concentrations in blood of children living in
both M and Y villages exceeded the international Pb poisoning diagnostic criteria. The highest Pb concentration in blood was 491
pg-L™", with the percentages of mild, medium and severe Pb poisoning reaching 52.5% , 42.5% and 5.0% , respectively. Pb

' and

concentrations in hair of children living in Y village were in excess of the related standard, with the highest being 156 mg-kg™
the average value 2.9 times of that in hair of adults. In terms of Pb in soil, Pb concentrations in 66.7% of the topsoils (0-20 cm)
around the smeltery exceeded Grade II (350 mg-kg™', pH>7.5) of the National Soil Environmental Quality Standard ( GB 15618-
1995) , with the highest reaching up to 1 687 mg-kg™'. The severe soil pollution may have played a role in children’s health issues in
the villages surrounding the smeltery. Therefore, more attention should be paid to the scientific estimation of health protection zone from
Pb smeltery and the remediation of heavy-metal contaminated soil in the surrounding areas.

Key words:lead; smeltery; soil; blood Pb level; hair Pb level; health protection zone
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Fig. 1 Distribution of soil sampling points around the lead smeltery
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Table 1  Lead concentrations in the blood of children living around the lead smeltery
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Table 2 Lead concentrations in the hair of residents living around the lead smeltery

JU A~ S S

TP ey

HER

PN FEmEGE (n) R (%) Jmg-kg"! kgl PR/ %

Lz 9 8 ~14 18.3 ~ 156 60.3 100
AR 24 ~43 7.80 ~36. 1 20.6 66.7

At 15 8 ~43 7.80 ~ 156 44. 4 86.7

2.3 KRR AR A B
TR A A MY A R R 149 ~
1687 mg-kg ™' ([2) , Hr 66. 7% 1) T3 ik + 1%

FREE 2 bR E (GB 15618-1995) 14 — 2% b 1 (350
mg-kg ™', pH >7.5). Pb EFEFEIN 10 ~ 12 5 RAE
SR EE Y A vEdLE (1) Hid 12 SRR



9 JEI/INBEAE o BRI i e S5 R A B ) R ) 3677

TR IR 687 mg-kg ' S IR IR R bR
() 4. 8 ffF; XUaHA Y 4 H 309 Ph (1) RBEE R
JEE X 5 THE ) EEE R (R
) AR XU A B VIR, WAE Y A AR 10 B iR
T KRR B et (1 600 m) ) 1 5 RAE S Ph & &
A 149 mg-keg ™', X RPAHRHT FHMAXT T
KUTe] ) 375 Y D F1 600 m. BT Y KA
A HE IR RS YR, I Z8va ) T REE
SECY BLE MR R A AR AR Y 3 S e

= Pl —e— SRR B B
1750 1 750

1400 1 1400

2 1050 / 1050 £
E [y
B 700 J =
pr o 700

2

il

nEFan L all L (1]
9101112131415161718
THERAE S

,,
h

= [—]

—-:

I e—)

wf—

s

[V —

o ——

Y |

=\ |

B2 A% BatBEAeERESRENEES
Fig. 2 Lead contents in soil and the distance between soil

sampling points and the chimney of the lead smeltery
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