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Fig.1 Distribution of topsoil samples in Zhuzhou
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Table 1 Soil environmental quality standard (mg/kg)
(GB 15618-1995)

pH Cd Hg As Cu Pb Zn Cr

<6.5 03 03 30 50 250 200 120
6.5~7.5 06 05 25 100 300 250 120

>7.5 1 1 20 100 350 300 120

N2 (Nemerow ) V5 YL &7 A F8 Bk . — i e
WAHR 2R G L S IR TR RMEH , XRIN T
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JE 25 A TG Yo AR B | DRI PP 4 38 T B SR
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31 KT LEEEESEN HIFIE
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Xof B U T A= S35 e ou R AT A AT (3R 3) AR 3
ALAIAT 60 AL, pH HARfLEEh 4.0~8.5, Bk
SRR IR ;A BN 37.4mg/kg, AN
12.4~139.2mg/kg; # HY-F- 2% 58 86mg/kg, AN
21~599mg/kg; FFHUV-EIE N 141mg/kg, £
46~489mg/kg; 1 B V-4 & B 0.61mg/kg, AL N
0.04~6.76mg/kg; B 1Y V-4 & &8N 91mg/kg, 2N
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Table 2 Grading of soil pollution indexes

R P 75 YK T
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Table 3 Content (mg/kg) of pollutants in 60 soil samples

T H Cu Pb 7n cd
FEIME 37.4 86 141 0.61
Y 12.4~1392 21~599  46~489 0.04~6.76
PR 22 19.6 95 98 0.94
ARERE 052 1.1 0.7 1.54

Cr Hg As pH
91 0.208 20.68 6
42~198  0.057~1.080 8.93~81.46 4.0~8.5
35 0.195 11.3 14
0.38 0.94 0.55 0.23

42~198mg/kg; K I-F 14 % 5 24 0.208mg/kg, 216N
0.057~1.080mg/kg; fift {1 F- X5 & &y 20.68mg/kg, %
64 8.93~81.46mg/kg.,

o %5 4 S AR R - Cu(5 4M),Pb(1 ),
Zn(7 1),Cd(21 1M),Cr(7 14),Hg(9 1),As(8 1), s
03 08 Cu(8.3%),Pb(1.7%),Zn (11.7%),Cd (35.0%),
Cr(11.7%),Hg(15%),As(13.3%) ,

4), & BBV EEN R B R .
Cu.Zn.Cr & MK B — 52 b — 5 Hb & W7 R
5 ;Pb Hg As 25 ik I\ 5 —> 7K [ —> 3 7 W5 W45
Cd # i S — 52— 7K AL R W R AR 3
3A3 MM T RE LEE A T2 EEFT KT
AN TR TSR RE (% 5) , BRI T A W] 42
R 4 )& 74 & B A S B AR AURHE

Zn ,Cd As 7 5 I 4 — Kb - — 20 3 5 W
fiX;Pb Hg & WA - — 8 £ 20L& Cr
ML -k 5 Cu & B 20— R

312N T RE LA A EALIEFTLELT
G R N N o L i T L 5 3
e, B 325, MR MR SR R (R

F4 HNHTR LM BLR T HELERE (mgky)
Table 4 Heavy metal contents (mg/kg) in soils of different land use types in Zhuzhou City

R FEREU/A THE pH Cu Pb Zn Cd Cr Hg As
SEBE 5.5 31.7 113.7 122 0. 67 76 0.238 22. 34
EL 3l 21 Jal 4.0~8.4 124~574 24.0~599.3 54~486 0.07~6.76 42~198 0.057~1.080 8.93~48.64
FrdEzE 1.4 12.1 141.3 98 1.43 35 0. 24 11.3
PRIME 6.9 41.5 82 163 0. 46 101 0. 224 20. 84
K 24 JEH 49~85 184~703 24.6~292.6 75~489 0.04~226 45~183 0.076~0.825 11.07~81.46
FrdizE 1.3 16.3 56.9 92 0. 44 39 0.191 14. 14
- 5 VM 5.4 38.7 52.9 134 0.79 95 0.143 18.12
JuHl  4.8~85 157~1392 21.3~1458 46~393 0.10~1.88 49~138 0.057~0.391 11.96~27.50
brfEzE 0.9 29. 8 42.6 106 0. 64 22 0. 109 4. 04

£S5 FTRITELXRBEEESE (mg/ke)
Table 5 Heavy metal contents (mg/kg) in different types of soil

FHESA RS Tt H pH Cu Pb Zn Cd Cr Hg As

P 5.8 425 75.8 169 0.88 96 0217 26.63

/R 19 JilEl  47~85 157~1392 222~2926 62~489 0.11~226 49~183 0.061~0.720 12.92~81.46
b2 1.3 295 66.6 121 0.64 37 0.167 15.86
M 5.9 328 116.4 132 0.65 77 0.22 19.55

Rt 25 Jull 4.0~85  124~574  240~5993 54~486 007~667 42~198 0.057~1080 8.93~48.64
brifEZE 1.5 1.2 129 90 131 33 0.224 8.56
S 6.5 384 50 122 0.24 104 0.18 154

4 16 Juf 50~85  184~683 213~824 46~294 004~057 67~175 0.057~0825 11.07~21.24

btk % 14 13.9 222 72 0.16 32 0.192 257
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Table 6 Pollution index of soils in Zhuzhou
P(Cu) P(Pb) P(Zn) P(Cd) P(Cr) P(Hg) P(As) Z&TREP

2.0 1.7 1.8 16.0 13 2.6 2.0 11.6

*7 FELHFFERTIENET RESERIEL
Table 7 Nemerow comprehensive pollution indices of
soils of different land use types

K P(Cu) P(Pb) P(Zn) P(Cd) P(Cr) P(Hg) P(As) 44575 Yt ki(P)

Y09 1.7 17 160 12 26 13 11.6
KH 06 07 15 27 12 12 24 22
ML 20 04 15 48 10 10 08 3.6

*8 FELIEXBEERSRIEN
Table 8 Pollution indices of heavy metals
in different soil types

282 P(Cu) P(Pb) P(Zn) P(Cd) P(Cr) P(Hg) P(As) Zi1i5 Bedi5u(P)

Wit 21 09 1.8 56 12 1.8 20 43

¥t 09 17 1.8 160 13 26 12 11.6

44 06 02 09 07 12 12 07 1.0
18
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Fig.2 Comparison of soil pollution indices
for different land use types
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Fig.3 Comparision of pollution indices
of different types of soil
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Distribution and pollution assessments of heavy metals
in soils in Zhuzhou, Hunan

XI Chao—zhuang, DAI Ta—gen, HUANG Dan—yan

(School of Geosciences and Environmental Engineering, Central South University, Changsha 410083, Hunan, China)

Abstract ; Investigation and assessments of pollutions of heavy metals such as Cu, Pb, Zn, Cd, Cr, Hg and As in
Zhuzhou City were carried out. The results show the following: (1) The Cd pollution of all the 60 samples from
Zhuzhou City has been heavy, the pollution of Cu, Hg and As is moderate, and the pollution of Pb, Zn and Cr
is slight. The Nemerow comprehensive pollution index also shows heavy pollution. (2) The heavy metal contents
in soils of different land use types decrease as follows: the Cu, Zn, and Cr contents decrease from paddy field—
vegetable field—dry land; Pb, Hg and As, dry land—paddy field—vegetable field; and Cd, vegetable field—dry
land—paddy field. (3) The heavy metals content with difterent soil types from high to low is as follows: The
contents of various heavy metals in different soil types decrease as follows: the contents of Zn, Cd and As
decrease from sandy Chao soil—clay soil—red soil; Pb and Hg, clay soil—sandy Chao soil—red soil; Cr, red
soil—=sandy Chao soil—clay soil; Cu, sandy Chao soil—red soil—clay soil.

Key words: soil heavy metals; pollution ; assessment ; Zhuzhou city
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