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Lead Contents and Distribution Characteristics of Soils and Vegetables Around an Abandoned Lead Smeltery
Z0U Tian—sen, PAN Li—bo, WANG Man—xiang, LIU Kai, ZHONG Bu-qing, ZHANG Jin-liang"

(State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing
100012, China)

Abstract: In order to disclose the degree and scope of lead pollution of the abandoned lead smeltery, 102 surface soil samples and 69 vegeta—
bles samples were collected by using the method of fan—shaped sampling points around an abandoned lead smeltery in Hubei Province. The
lead contents of soils and vegetables were detected by graphite furnace atomic absorption spectrometry and inductively coupled plasma atom—
ic emission spectrometry, respectively, and the lead spatial distribution was analyzed. The results showed that the geometric mean of lead con—
tents in soils around the abandoned lead smeltery was 39.8 mg-kg™ and exceeded the soil background value of Hubei Province(26.7 mg-kg™).
The mean value of geo—accumulation indexes of lead contents in soil was 0.09, and 36.4% of them exceeded zero. The geo—accumulation in—
dexes of sampling distance of 500, 1 000 m and 1 500 m from the smeltery were 2.11, 0.61 and 0.33, respectively, while the values of sam—
pling distances of more than 2 000 m were all less than zero. 24.0% ,36.0% and 6.3% of the lead contents exceeded the standard value of
limited standards of contaminants in vagetables for cabbage, radish and green onion samples, respectively. The soils and vegetables around
the abandonded lead smeltery within 500 m were contaminated seriously. The degree of lead pollution in soils was mild or moderate within
500 m to 2 000 m, and the maximum scope in cabbage, radish and green onion was polluted within 500~1 000, 1 000~1 500 m and
500~1 000 m, respectively. Lead pollution in vegetables around the abandonded lead smeltery presented obvious characteristics of high pol-
lution and enrichment.
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Tablel Descriptive statistics of soils and vegetables lead contents(mg-kg™)

WH o FERE BdEoA U SECEISE ediE BoME O BRI SB2SEAE BS0EsEl 75 B
R 101 XIHOE 2% 39.8 62.0 108 12.4 554 242 34.1 522
Ed 25 SPEE A 0.15 0.35 0.72 0.03 3.43 0.06 0.12 0.29
B 25 SPEIE RS 0.21 0.32 0.39 0.03 1.83 0.11 0.19 0.44
# 16 SHEGEDS 0.09 0.12 0.11 0.04 0.52 0.06 0.10 0.12
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Table 2 Lead contents(C, mg-kg™) and geo—accnmulation index(/,,) of soils in different sampling sites

F T Hn BN wEFA

-

WA F 5 Kn

TR A : A -
BEES R TR R AN TR AT 45° K]
ol /m c L. c L., c L., c L. c L., c L.
500 — — 76.0 0.92 210 2.39 554 3.79 101 1.33 235 2.11
1 000 24.0 -0.74 60.2 0.59 81.0 1.02 123 1.62 59.6 0.57 70.0 0.61
1 500 39.9 -0.01 — — — — 56.9 0.51 55.7 0.48 50.8 0.33
2 000 — — — — 27.0 -0.57 — — 35.3 -0.18 31.2 -0.38
2 500 22.1 -0.86 29.7 -0.43 41.0 0.03 59.4 0.57 323 -0.31 36.9 -0.20
3 500 21.3 -0.91 40.8 0.03 24.1 -0.73 324 -0.31 20.8 -0.95 24.7 -0.69
4 500 21.5 -0.90 32.9 -0.28 37.6 -0.09 33.7 -0.25 20.3 -0.98 29.2 -0.50
6 000 26.6 -0.59 22.1 -0.86 25.2 -0.67 31.9 -0.33 17.7 -1.18 24.7 -0.72
L 259 -0.67 442 -0.01 63.7 0.20 127 0.80 42.8 -0.15 62.8 0.09
0 —"FR LT R, TR
Note: “—” Indicates no soil samples. The same below.
RI BRESBREAIE(C, mg-kg ) MARTFIHH(P)
Table 3 Lead contents(C, mg+kg™) and single factor indexs of cabbage in different sampling sites
SRR F 3 Kn EF R WA WFF Am) F 5 KUn) 8
BB | T RUE R TR T AT 45° K8
fflkm ¢ P c P c P c P c P c P
500 — — 343 11.43 1.64 547 — — 0.50 1.67 1.86 6.20
1 000 — — 0.23 0.77 0.34 1.13 0.06 0.20 0.14 0.47 0.19 0.63
1 500 0.26 0.87 — — — — 0.34 1.13 0.05 0.17 0.22 0.73
2 000 — — — — 0.07 0.23 — — 0.12 0.40 0.10 0.33
2 500 0.26 0.87 — — — — 0.06 0.20 0.05 0.17 0.12 0.40
3 500 0.32 1.07 1.39 4.63 0.06 0.20 — — 0.09 0.30 0.16 0.53
4 500 0.10 0.33 0.07 0.23 0.06 0.20 0.16 0.53 0.06 0.20 0.09 0.30
6 000 — — — — — — 0.14 0.47 0.03 0.10 0.09 0.30
8 0.24 0.79 1.24 4.14 0.43 1.44 0.15 0.51 0.13 0.43
SRR, I 0.40 Hom AU 1 ASRAERL (1 6.3%) HIAY

B NS REAJUTAER 021 mg-kg”, KA
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T PR AEFRE. 25 SRS NS R AR 45
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m BTG Yt R JUAT R S AR R AERRAE Y 3.17
F5F1 3.10 4%, H 4305 HASRAE 7 (7 FIUR A I 2 22
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AT SRR L E R 0.09 mg-ke™, FK{E
H A 3 U] AU ] 500 m Ak, O 0.52 mg kg™, 2
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Table 4 Lead contents(C, mg-kg™) and single factor indexs of radish in different sampling sites

F T A EF AR

et SR

Vs SR AN

i R T X - RUe] DG TR A 45° R UH]
Fidle/m ¢ P c P c P c P c P c P

500 — — 1.83 6.10 — — — — 0.03 0.10 0.93 3.10
1 000 — — 0.34 1.13 0.45 1.50 0.48 1.60 0.17 0.57 0.36 1.20
1 500 0.31 1.03 — — — — 0.25 0.83 0.13 0.43 0.23 0.77
2 000 — — — — 0.20 0.67 — — 0.49 1.63 0.35 1.17
2 500 0.20 0.67 0.61 2.03 — — 0.14 0.47 0.07 0.23 0.26 0.87
3 500 0.42 1.40 1.18 3.93 0.07 0.23 0.12 0.40 0.09 0.30 0.17 0.57
4 500 0.10 0.33 1.04 347 0.11 0.37 — — 0.10 0.33 0.34 1.13
6 000 — — — — — — 0.19 0.63 0.15 0.50 0.17 0.57
Y8 0.26 0.87 0.95 3.17 0.21 0.70 0.24 0.80 0.15 0.50

RS EXREEHBEE(C, mg-kg HFIREFIBE (P)
Table 5 Lead contents(C, mg-kg™) and single factor indexs of onion in different sampling sites

KRR F A By eS| AT A F 5 Kn ¥

sy R T X - RUe] A TR A 45° R UH]

Bl ¢ P c P c P c P c P c P

500 — — 0.52 1.73 — — — — 0.14 0.47 0.33 1.10
1 000 — — 0.12 0.40 0.09 0.30 0.18 0.60 — — 0.13 0.43
1 500 0.11 0.37 — — — — 0.12 0.40 0.05 0.17 0.09 0.30
2 000 — — — — 0.08 0.27 — — 0.07 0.23 0.07 0.23
2 500 — — — — — — 0.04 0.12 — — 0.04 0.13
3 500 0.11 0.37 0.60 2.00 — — — — — — 0.11 0.37
4 500 — — 0.10 0.33 — — 0.04 0.13 — — 0.07 0.23
6 000 — — — — — — 0.12 0.40 0.04 0.13 0.08 0.27
Y8 0.11 0.36 0.34 1.12 0.09 0.30 0.10 0.33 0.08 0.25
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Figure 2 Spatial distribution maps of lead pollution around the lead smeltery
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