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Analysis of Sources of Heavy Metal Contamination in Road-Deposited Sediment

from Zhenjiang
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Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract Road-deposited sediments ( RDS) were an important environmental medium which particulates accumulated potentially toxic
pollutants, ultimately posing a threat to urban water-bodies, and therefore it was important to recognize sources and concentrations of heavy
metal. 62 samples from commercial areas; residential areas> intense traffic areas and riverside park respectively in Zhenjiang were analyzed for
Zn; Pb, Cus Cr and Ni. The results indicated remarkably high levels of five metals in the intense traffic area, whilst Zn, Cu> Cr and Ni did not
show any discernible variations in other three areas. Principal component analysis was applied to identify the sources of heavy metal
contamination. The first factor (source) spanning the greater amount of variance (70% ) should be vehicular source or source of mixed origin
including industrial and vehicular, and the second factor should be industrial or life sources. The metals are strongly correlated to the amount of
organic matter. Finally, concentration enrichment ratio was used to assess degree of metal contamination affected by anthropogenic. The results
showed that organic matter was the carrier of heavy metal in RDS and RDS in Zhenjiang had a moderate anthropogenic signals or excess
moderate anthropogenic signals.

Key words: road-deposited sediment (RDS): sources of heavy metal: principal component analysis (PCAD: concentration enrichment ratio
(CER)
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Fig.1 Map of study areas and sampling locations
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Fig.2  Concentrations of heavy metals in RDS and soil background

of Zhenjiang urban different areas
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Table 2 pH values and content of organic matter in RDS of Zhenjiang urban areas

iR BEAK - ofl ___ - LG —
FenGE| AR 2L FRUE T % FenGE| VY fE FRifE T 2
FIX 15 7.10~8.69 8.42 0.62 8.94 ~ 14.45 12.55 1.35
AT 2\ il 16 7.83~10.96 9.13 0.89 6.19~17.81 9.11 1.54
JaRX 21 7.86~9.67 8.89 0.73 6.55~9.16 7.39 0.87
AT EA X 36 8.20 ~ 11.56 9.72 1.06 3.44~9.79 8.77 0.91
I S 8 5.15~6.73 6.23 0.68 3.12~5.61 4.56 0.52
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Table 3 Pearson correlation coefficients of heavy metals and

organic matter in RDS of commercial area

Zn Pb Cu Cr Ni
7Zn 1
Pb 0.90"~ 1
Cu 0.81" 0.82" 1
Cr 0.64" 0.79" 0.79" 1
Ni 0.96" " 0.86" 0.94" " 0.74" 1
oM 0.78" 0.93" 0.86" 0.90" " 0.76" "

D« x FRARMAE 0.01 MEHAKP B « HIKRRYAE0.05 M

K LR, TR

#*4 EBRX RDS PEEEMBEHA pearson 8K R AL

Table 4  Pearson correlation coefficients of heavy metals and

organic matter in RDS of residential area

Zn Pb Cu Cr Ni
Zn 1
Pb 0.96" " 1
Cu 0.80" 0.92" " 1
Cr 0.85" 0.54 0.51 1
Ni 0.84" 0.42 0.37 0.96" " 1
OM 0.84" 0.77" 0.84" 0.84" 0.84"

%5 JMENE RDS FEEREMAHEHY pearson 1K R E

Table 5 Pearson correlation coefficients of heavy metals and

organic matter in RDS of riverside park

Zn Pb Cu Cr Ni
Zn 1
Pb 0.77" " 1
Cu 0.97" " 0.54 1
Cr 0.76" 0.47 0.86" 1
Ni 0.96" " 0.64 0.74" 0.79" 1
oM 0.81" 0.96" 0.84" " 0.67° 0.76"

Fe6 TBEENRXRDS FELEFEGHRA pearson HHRXRE

Table 6  Pearson correlation coefficients of heavy metals and

organic matter in RDS of intense traffic area

Zn Pb Cu Cr Ni
Zn 1
Pb 0.87" 1
Cu 0.93"" 0.35 1
Cr 0.36 0.45 0.95" 1
Ni 091"~ 0.94" " 0.64 0.43 1
oM 0.79" 0.94" " 0.93"" 0.87" 0.87""
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Table 7 Factor load of the heavy metals and organic matter on the former three principal components

FDIEIX Ja R X AW EACIX RN
EEE PCl1 PC2 PCl1 PC2 PC3 PCl1 PC2 PCl1 PC2
(72.44%)  (18.15%)  (70.15%)  (15.88%)  (10.13%)  (78.65%) (16.36) (71.98%)  (21.80%)
Zn 0.919 0.243 0.938 0.058 0.217 0.990 -0.127 0.891 0.327
Ph 0.961 -0.082 0.956 -0.177 0.173 0.916 0.098 0.967 0.465
Cu 0.937 0.016 0.893 -0.159 -0.231 0.235 0.862 0.435 0.821
Cr 0.859 -0.224 0.032 0.899 0.347 0.38 0.842 0.541 0.891
Ni 0.972 0.166 0.312 0.768 0.231 0.963 0.123 0.337 0.920
OM 0.534 0.972 0.483 0.552 0.871 0.824 0.639 0.856 0.687
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Fig.3 CER values of heavy metals in RDS of Zhenjiang
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