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Table 1 The standard of pollution classification for Nemerow pollution index
TiH Ttem 1 Il I I\ \
Py Py=07 0.7<CPN<1.0 1LO<<PN=<22.0 2.0<<Px<3.0 Py>30
YRR B R Ul S rhE il 3
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Table 2 The standard of pollution classification for geoaccumulation pollution index

Ui H Item 1 Il Il N Vv Vi M
T geo | ] 0T geo=<1 1< oo =<2 2 geo<<3 3 geo =<4 41 geo =<5 Tgeo—=>5
s S -3 SR - 5 &
[EE i i - H Moderat 5 S cromel Extromel
rderate- Severe-extreme xtreme
Pollution level Clean Mild-moderate Moderate Severe v v
severe severe severe
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Table 3 The standard of pollution classification for potential ecological index
Efik B g SR EE AR5 e 5
Index Mild Moderate Severe Very severe Extremely severe
C Ciy<<1 1<<C{ <3 3<Cy<<6 Ciy=6 /
Ej Ei{ <40 40<<E <80 80<<E <160 160<E'/ <320 EYy =320
R, R;<<150 150<<R1<C300 300<<R;<C600 600<<R;<1 200 R;=1 200
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5 K H AT Al B 3 WS S A - BE v He, 2# Rk Sk il b R i 58 As R RS/
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Table 4 The statistical characteristics of heavy metal contentration in soil mg/kg
A7l 2 %5 151
Uil Maiiiels cd Hg As Cu Ph Cr Zn Ni
Industry categories Statistical item
TR HE 0.12~ 0.02~ 3.3~ 13.3~ 19.1~ 32.8~ 55.4~ 12.2~
Content range 10.29 0.32 114.0 1204.5 347.5 411.0 465.7 42.3
LIJﬁdﬁ 0.21 0.05 7.4 21.1 30.1 53.0 78.8 22.3
Median value
A o
1.19 0.09 18.3 149.4 63.3 78.6 142.2 26.1
Average value
ﬁi{ﬁ?ﬁt . 2.90 0.08 28.9 347.9 82.5 78.5 128.6 8.3
Standard deviation
T 0.08~ 0.01~ 10.1~ 24.3~ 24.3~ 57.3~ 63.7~ 31.8~
Content range 0.62 0.14 33.1 49.0 57.5 248.6 162.3 58.3
EP{M{E 0.30 0.04 15.1 28.8 28.9 92.6 92.6 43.2
Median value
B s
0.31 0.06 17.3 33.1 31.1 96.5 100.1 44.3
Average value
o o i 2
Standard 0.14 0.05 7.0 8.4 8.0 47.3 31.9 8.4
deviation
ik 0.13~ 0.02~ 4.4~ 13.3~ 17.7~ 31.5~ 57.3~ 12.0~
Content range 4.52 0.33 766.0 269.2 243.6 264.5 675.5 112.3
;1
IT,W\ & 0.32 0.09 10.0 33.1 30.1 75.5 12.3 29.8
Median value
C
¥iME -
0.50 0.10 42.0 41.7 39.8 84.8 118.7 34.7
Average value
b 1
b ﬁ—:ﬁ% . 0.84 0.07 148.0 48.0 42.5 45.2 118.0 19.3
Standard deviation
g 0.07~ 0.02~ 11.6~ 23.2~ 26.6~ 67.2~ 66.6~ 28.9~
Content range 1.44 0.16 17.5 82.3 68.3 128.5 166.9 51.0
EP{M{E 0.61 0.14 14.8 51.3 46.0 94.2 138.7 44.6
Median value
D
HE . -
0.63 0.12 14.9 52.5 47.3 98.7 121.4 43.5
Average value
ﬁi{fﬁ{/ﬁ% . 0.58 0.05 2.1 27.0 19.6 21.0 48.4 8.0
Standard deviation
Ao L
HEER 0.16~0.45 0.03~0.54 6.7~10.9 20.5~30.8 23.0~39.7 66.9~74.5 74.8~95.9 27.8~32.8
Content range
ITIL\L{E 0.35 0.10 10.2 29.2 31.8 73.6 86.2 29.3
Median value
E
¥ifE a1 - .
0.31 0.17 8.9 26.6 31.3 71.2 83.6 29.3
Average value
R 22
bt i 22 0.98 0.11 0.20 1.7 3.9 7.2 3.2 7.8

Standard deviation

1 Note: A: B 7% K % 51 ¥ Mineral monitoring and smelting; B: HLAK 5 B 7 #% 2871 T # Machinery & electronic device processing and

manufacturing; C: 1627 5B 5 16 2% & % % Chemical raw materials and chemical manufacturing; D: EJ 4t 55 25 22 & #1 3% Printing &
dyeing textile manufacturing; E: & H 5 HEVRHEL4 Power generation and energy supply. FJd] The same as below.
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Fig.2 The results of Nemerow pollution index statistics
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Table 5

TERESAB ALZENSELZRGECVUFADIEFESCELEEXYE

The correlation of heavy metal contentration in soil around the mineral monitoring and smelting,

and the chemical raw materials and manufacturing

7= Rk 516 2 SRR 5 Ak 2 i ) &
PIE Mineral monitoring and smelting Chemical raw materials and chemical manufacturing
Element
Cd Hg As Cu Pb Cr Zn Ni Cd Hg As Cu Pb Cr Zn Ni
Cd 1.000 1.000
Hg 0.883" 1.000 0.057  1.000
As 0.935* 0.817* 1.000 0.217 0.097 1.000
Cu 0.991" 0.882" 0.948* 1.000 0.603" 0.164 0.431* 1.000
Pb 0.917* 0.805* 0.893* 0.931* 1.000 0.440* 0.077 0.451* 0.347 1.000
Cr 0.118 0.087 0.396 0.147 0.351 1.000 0.039 0.288 0.179 0.302 0.208 1.000
Zn 0.734* 0.612* 0.709* 0.788* 0.817* 0.148 1.000 0.753* 0.145 0.406 0.881* 0.508* 0.166 1.000
Ni 0.280 0.212 0.326 0.314 0.423 0.301 0.545* 1.000 —0.026 0.225 0.024 0.332 0.049 0.864* 0.128 1.000
¥ Note: * : P<0.01.
K6 E—FARF(F)WTWEZR
Table 6 The influence factors of the first principal factor (F)
7 SR 1 5 10 b2 JEURE 5 Ak 2% 5 1 1
e Mineral monitoring and smelting Chemical raw materials and chemical manufacturing
Element
F.1184y F; goal F#f5 F load F.184y F1 goal F#f F, load
Cd 0.226 0.984 0.226 0.978
Hg 0.227 0.919 0.023 0.093
As 0.164 0.903 0.220 0.952
Cu 0.218 0.987 0.225 0.974
Pb 0.155 0.903 0.172 0.744
Cr —0.148 0.041 —0.007 —0.037
Zn 0.121 0.770 0.225 0.976
Ni —0.087 0.232 —0.016 —0.077

W77 Rk 5 Al i i - s e — E
() RFLTTER S 68.4 %, EEH 48 oL K & Cd. Hg.
As.Cu,Pb.Zn, H Cd.Hg,As.Cu.Pb W 7 Z &K
EAC TR 5 i o — £ F 8 RECKF 0.9, F
Tkt %, Cd.Hg.As.Cu.Pb.Zn A ¢ 2 5030 B
0.546 ~ 0. 991, ¥y 3k 3| T & & ¥ 1 A1 ¢ K P
(P<C0.01,n=28), & WX JLFP & 4 & 0 [ U5 14 4%
FRAEH K,

A 27 R 55 Ak 2 it s Aol S 30 ST e A —
FHFHERTERE N 54.1%, T EFELB TS Z
Cd.As.Cu.Pb.Zn, H Cd.As.Cu.Zn W) F ZH KIE
2T i JE 2R — T T RECR T 0.9, 8 FE 5T
ik ot . H . Cd-Cu. Cd-Pb, Cd-Zn, As-Cu,
As-Pb.Cu-Zn,Pb-Zn A1 3¢ 1 £ B8 Hl 0. 440 ~
0.881, 2 I 2 1 1E AH 5C K (P <C0.01,7 = 36) ; Cr-
Ni P R BN 0,864, 38 %) T I 3 M 1E AH 5 K F

(P<C0.01,n=236) fHX} 4+ 3875 4L 1) DT mk /N, 2L
=R Cr NiJ& T8 FHF.

P77 R e 516 R A SR 5 Ak A ]
b JH 301 A B EE 4w R AT B A Y e R (1)
FKoHr. SRR 7 RE 56 HAT Ak A
3 Cd. Cu,Pb A9 M 22 8175 YL B2 1 Oy 91 5
Hg 4 SRS Je A8 B2y b B2 As (19 22 RR0TS e A2
FE R FE s Ak 2 JrORE 5 Ak 2 i AT Mk Ak R i -
b Cd iy 1 2 ARG YL 2 B2 S 3R 5, Cu . Pb. Hg,
As b SRS YRR S R R R

PIZEAT A A ol ) 30 4 B8 4 M SRR S Je 48 4K
MREg I, Gt R E 4, AR E R 15
B 77 Rk S Bl 8 i % 8 il &8 T &
M SR ARG AR BOR O 2 25, A2 JRORE 5 Ak 2 ] 1
Ak S5 A 4 1 8 T 4w o 2K L R ARG R BOR
52,
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Fig.4 The results of geoaccumulation index clustering statistics of heavy metal in soil around

the mineral monitoring and smelting, and the chemical raw materials and manufacturing
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Status of heavy metal pollution and potential ecological hazard assessment
in surrounding soil of enterprises in Hubei Province,China

FAN Junnan' HE Xiaomin' LU Sijin® LI Aimin® SONG Guoqiang®

1.Hubei Environmental Monitoring Centre Station sWuhan 430072 ,China ;
2.China National Environmental Monitoring Centre ,Beijing 100012 ,China ;
3.Huangshi City Environmental Protection Monitoring Station s Huangshi 435000,China

Abstract The content of Hg, As,Cu,Zn,Ni,Cr,Pb and Cd in the soil of twenty-five large-scale en-
terprises in five key industries in Hubei Province was determined. The Nemerow pollution index and Ha-
kanson ecological risk index evaluation methods are applied to evaluate the determination results of eight
heavy metals in the soil. The results showed that the proportion of monitoring sites in the soil around the
five key industries that are not polluted by heavy metal was less than 50.0% -87.5% ,and the proportion
of monitoring sites with slight potential risks of heavy metals was 37.5%-81.5%.In the two enterprises-
mineral mining and smelting as well as chemical raw material and chemical manufacturing,the maximum
concentration of Cd is 10.3 mg/kg and 4.5 mg/kg respectively,and As is 114.0 mg/kg and 766.0 mg/kg
respectively. The soil is contaminated by heavy metals with a moderate contamination of 3.6 % and 5.6% ,
a severe contamination of 7.1% and 5.6 % respectively.7.1% and 2.9% of the monitoring soil around the
two enterprises are facing seriously potential ecological risks of heavy metals.

Keywords soil; heavy metals pouution; Nemerow pollution index; cumulative pollution index; po-

tential ecological hazard
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