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Abstract: In this study 36 water samples were collected from the surface water system of the Dezhou Irrigation District located in the lower reaches of the
Yellow River. The samples were analyzed for the concentrations and contamination levels of dissolved trace metals including Ba Fe Li Mn Sr Zn
and non-metal of B by Inductively Coupled Plasma-Optical Emission Spectroscopy ( ICP-OES) . The spatial distribution and sources of the chemical
elements were identified using spatial statistical analysis and correlation analysis methods. Results showed that the concentrations of these elements were in
the orderof S B Ba Mn Li Fe Zn. The concentrations of B Fe and Mn exceeded the drinking water standards of China ( GB5749—
2006) and the Environmental Protection Agency( EPA) by 50% 2.78% and 27.78% respectively. The coefficients of variation indicated significant
spatial variation for the concentrations of all elements. The concentrations of B Fe Li and Mn from Zhangweixin River were the highest among the
samples. The correlation analysis showed that there was positive correlations for the Li-B Li¥e Li-Mn and Fe-Mn pairs suggesting that these elements
might have a similar source. This study provides scientific information for assessing the impacts of dissolved trace metals on surface water environment and
human health in the Dezhou Irrigation District.
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Table 1 ~ Statistical analysis of dissolved trace metals in Dezhou Irrigation District
/(mg-L™") g 1
/(mgeL.7") /(mgeL.7")
B 0.001 0.90 0.31 0.55 29.18% 0.50 —
Ba <0.0001 0.26 0.02 0.13 35.34% 0.70 —
Fe <0.0001 0.40 0.00 0.03 228.23% 0.30 0.30
Li <0.0001 0.07 0.02 0.04 31.46% — 0.73
Mn 0.0001 0.81 0.00 0.08 205. 44% — 0.05
Sr <0.0001 2.98 0.79 1.48 28.77% — 4.00
Zn 0.0001 0.11 0.00 0.02 116.59% 1.00 5.00
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Fig.2 Spatial distribution of dissolved trace metals of surface water in Dezhou Irrigation District

2
Table 2 The average concentration of dissolved trace metals in main rivers of Dezhou Irrigation District mgeL~!
B Ba Fe Li Mn Sr Zn
0.65 0.11 0.07 0.05 0.18 1.58 0.01
0.51 0.16 0.01 0.03 0.05 1.41 0.03
0.54 0.12 0.01 0.03 0.09 1.53 0.02
0.50 0.14 0.01 0.03 0.01 1.67 0.01
3.2
Ba.Fe. B
LiMn.Sr. Zn B ( .
3) Li-B Li¥e Li-Mn  Fe-Mn .Fe  Mn
( 2004) . Li . Fe  Mn
( 1997)  B.Fe.
Mn Li N (
2003). Sr-Ba

Yalcin  (2008)

3
Table 3 Relationship between dissolved trace metals
B Ba Fe Li Mn Sr Zn
B 1
Ba 0.123 1
Fe 0.031 -0.215 1
Li 0.65** -0.239 0.463** 1
Mn 0.128 -0.23 0.791** 0.451*F 1
Sr 0.156 -0.513** 0.112 0.307 0.241 1
Zn -0.109 -0.237 -0.23 -0.253 -0.22 -0.343" 1

Dk ok 0.01( )% 0.05( ).
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