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Abstract; In order to understand the pollution and distribution characteristics of heavy metals in the
Handan section of the Fuyang River basin, 23 surface water samples of the Fuyang River were collect-
ed. The spatial distribution characteristics of 8 metal elements ( As, Cr, Cu, Ni, Se, Co, Zn and Al)
were analyzed. Combined with the surrounding environmental characteristics, the sources of each metal
element were analyzed. The pollution status of heavy metals was evaluated by Nemero comprehensive
pollution index method. The results showed that the average concentrations of these eight heavy metals
in surface water of Fuyang River ranked from high to low were Cr(6.34 wg/L),Se(5.22 pg/L),
Al(4.98 pe/L), Ni(2.26 pg/L), Zn(2.20 pg/L), As(1.86 pg/L), Cu(1.61 pg/L), Co(0.20
pe/L). The coefficients of variation ( C},) ranked from high to low were Al (132%),Cr(84%),
Zn(70%) ,Se(54% ), Co(52% ), As(42% ), Cu(45%) and Ni(25%). By calculating the Nemero

comprehensive pollution index, the comprehensive pollution index of surface water in Fuyang River was
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0.92 which belongs to the slight pollution level. The main potential contribution factor was Ni. The Krig-

ing interpolation method showed that the contents of Co, Cr, Ni and Se were high in the Fengfeng min-

ing area. The principal component analysis showed that Ni, Se, Co and Zn came from the discharge of

domestic sewage, and Al and Cr came from the industrial pollution generated in factories such as ce-

ramic industry.
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Fig.1 Sampling points distributed in Fuyang River
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Table 1 Statistics table of heavy metal contents in surface water of Fuyang River

BRBITE KM/ (pg- L) S/ME/ (pg - L) P/ (pg - L) AR/ (pg- L) ZERFEB/%  FRlEBRET /(pg - L)
As 3.48 0.83 1.86 0.77 42 50
Al 15.65 0.03 3.76 4.98 132 /
Cr 18.87 2.82 6.34 5.30 84 10
Ni 3.67 1.54 2.26 0.58 25 /
Se 10.91 2.18 5.22 2.83 54 10
Cu 3.79 0.39 1.61 0.73 45 10
Co 0.56 0.11 0.20 0.10 52 /
Zn 5.15 0.37 2.20 1.53 70 50
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Table 2 Contents of heavy metals in other estuaries of China pg + L
T PR 43 13 PRy 04 Kyrm (&2 ] B (&) 1)
BRITR
F-H{H YL I PR FH{E JLHE FHE JLHE

As 11.06 5.61~49.20 / 3.74 1.20~6.70 1.22 0.76~2.32
Cr 191.51 1.27~6 226.00 3.29 0.40 0.15~0.90 3.21 1.16~4.61
Ni 31.16 0.80~571.00 2.40 / / / /
Se 2.78 0.41~12.90 / / / / /
Cu 16.67 1.85~265.10 4.17 1.30 0.70~2.70 3.01 2.05~4.47
Co 5.19 0.36~27.77 0.16 / / / /
Zn 517.04 6.65~25 370.00 29.70 9.42 1.55~22.30 16.00 11.60~20.50
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Fig.2 Spatial distribution of heavy metals concentrations in the shallow surface water of Fuyang River
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Table 3 Classification statistics of single factor pollution index
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Table 4 Classification statistics of comprehensive pollution index
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Table 5 Statistical table of single factor pollution index and comprehensive pollution index in surface water of Fuyang River

RFE A, As Al Cr Ni Se Cu Co Zn Py
1 0.03 1.57 1.89 1.70 1.07 0.09 0.07 0.05 1.45
2 0.03 0.26 1.65 0.87 0.22 0.04 0.03 0.02 1.20
3 0.04 0.54 1.51 0.98 0.26 0.21 0.03 0.02 1.11
4 0.07 0.49 1.27 1.04 0.33 0.10 0.03 0.02 0.94
5 0.06 1.46 1.17 1.01 0.32 0.11 0.03 0.02 1.10
6 0.06 1.47 1.09 1.05 0.36 0.11 0.03 0.01 1.10
7 0.06 0.43 1.08 1.04 0.36 0.13 0.03 0.01 0.81
8 0.02 0 0.33 0.82 0.31 0.13 0.02 0.02 0.60
9 0.02 0.06 0.33 0.79 0.32 0.26 0.02 0.02 0.58
10 0.02 0.01 0.33 0.93 0.32 0.24 0.03 0.02 0.68
11 0.02 0.03 0.33 1.11 0.43 0.38 0.03 0.03 0.81
12 0.02 0.04 0.32 0.96 0.41 0.18 0.03 0.03 0.71
13 0.03 0.04 0.32 1.21 0.44 0.23 0.03 0.04 0.88
14 0.03 0 0.31 0.97 0.33 0.17 0.03 0.03 0.71
15 0.02 0.04 0.29 0.77 0.32 0.06 0.03 0.03 0.56
16 0.03 0.12 0.29 1.33 1.09 0.15 0.04 0.10 0.98
17 0.03 0.41 0.29 1.22 0.73 0.18 0.04 0.07 0.90
18 0.03 0.26 0.28 1.28 0.76 0.16 0.04 0.09 0.94
19 0.06 0.27 0.29 1.83 0.82 0.20 0.11 0.07 1.34
20 0.04 0.14 0.28 1.42 0.99 0.19 0.05 0.10 1.05
21 0.05 0 0.29 1.31 0.91 0.12 0.05 0.10 0.96
22 0.04 0 0.30 0.84 0.32 0.14 0.04 0.06 0.61
23 0.05 0.27 0.35 1.53 0.58 0.15 0.07 0.04 1.12
5PN 0.07 1.57 1.89 1.83 1.09 0.38 0.11 0.10 1.45
/M 0.02 0 0.28 0.77 0.22 0.04 0.02 0.01 0.56
P 0.04 0.34 0.63 1.13 0.52 0.16 0.04 0.04 0.92
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Table 6 Person correlation analysis of heavy metals in surface water of Fuyang River

MXEREP

ERR

As Al Cr Ni Se Cu Co Zn
As 1.00
Al 0.479 1.00
Cr 0.30 0.719"* 1.00
Ni 0.40 0.24 0.00 1.00
Se 0.13 0.09 -0.16 0.817** 1.00
Cu -0.34 -0.36 -0.442* 0.05 -0.02 1.00
Co 0.459 0.18 -0.01 0.882** 0.621* * -0.06 1.00
Zn 0.06 -0.24 -0.421* 0.575"* 0.852** -0.02 0.441* 1.00

*AE 0.05 F (DU Mk 3
FUAE0.01 GO (R ) MM
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Table 7 Results of principal component analysis of

heavy metal in surface water of the study area

B Hfif
SIBILR

sy 1 Ay 2
As 0.471 0.577
Al 0.232 0.842
Cr -0.043 0.879
Ni 0.947 0.003
Se 0.892 -0.233
Cu -0.113 -0.599
Co 0.868 0.065
Zn 0.737 -0.474

3 &

(1) VEBHT 7K 8 Ff 42 i 1k S 24 K /N
A N Cr(6.34 we/L) >Se (5.22 pg/L) >
A1(4.98 we/L)>Ni(2.26 pg/L)>Zn(2.20 ng/L) >
As(1.86 pg/L)>Cu(1.61 pg/L)>Co(0.20 pg/L),
K AR SRR C, KNI AR R R
Al(132%) > Cr (84%) >Zn (70%) > Se (54%) >
Co(52% ) >As(42%) >Cu(45%) >Ni(25%) ., I
T R B K P Cr FI Se MY A & B,
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