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Distribution Characteristics, Evaluatlon and Source Analys1s of Heavy Metals —fn Smls

of Fenhe Rlparlan Zone in Talyuan City f 'V

HU Jle ~ZHAO Xln yu WANC Ting-ting, GOU Ku1 Kian WANC G'Hun hng
(COI ege of | Uthan eind Rma (Gonstruction, Shanxi Agncu tural Unw{glty Talgu 030801, China)

Abstract; To improye undelstandmg of the present sityation of heavy metal poHuuon in the soil of the npanan ﬂne of the Ferme River in the urban sectionof Taiyuén, thls
study agalyzed the [est bank=of the Fenhe River in the urbati section of {Tatyuan with surface soil heavy metal (Cdy Cr, Pb, ICu, Zn, and Hg) contents and distiibution
(haractenstlcs using the sm.g]e factor pollution index methéd geo-accumulation index, ‘and potential ecological risk”index method to assess pollution degree and ecological
risk. @5He anon analysis, pr1n01paLcoxnp0nenl analysis, and cluster analysis were used for source analysis. The results showed that the mean values of Cr and Cu in the soil
of the west bank of the"Fenhe Rivér in the Taiyuan urban séetion were'# lower thau the background values of soils in Shanxi Province, whereas the mean values of Cd, Pb, Zn,
and Hg exceeded the backetound values, and the over-standard rate of Cd and Hg was more than 90%. Along the river direction, the contents of the six heavy metals
decreased ,and the high values were in the C section of the north extension of the second phase. The results of the pollution assessment showed that Hg was a strong ecological
hazard, Cd was a moderate ecological hazard, and the other four heavy metals were slight ecological hazards, and the comprehensive potential ecological risk of each sample
was moderate. The results of correlation analysis, principal component analysis, and cluster analysis showed that Zn, Pb, and Cd were homologous and were mainly affected
by human sources, including transportation, agricultural production activities, and mining activities. The sources of Hg and Cu were similar, largely industrial production, and
Cu was affected by transportation and agricultural activities to a certain extent. The pollution sources of Cr were soil parent material and industrial production.

Key words: riparian zone; heavy metal content; distribution characteristics; risk assessment; source analysis
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Table 1  Classification standard of single factor pollution index
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Table 2 Classification of geo-accumulation index pollution levels
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Table 3 Classification criteria of potential ecological risk index
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Table 4 Statistics of soil pH and heavy metal contents in the west bank of Fenhe River in Taiyuan urban section
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Fig. 2 Horizontal distribution of heavy metals in the west bank of Fenhe River in Taiyuan urban section
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i R PIRBOE T a5 R AT RI( 4), 6 FhEE
i RARAE B (1, ) ¥ Hg (0.47) > Cd
(0.33) >Ph( -0.39) >Zn( -0.7) >Cu( -=0.9) >
Cr( -1.46),Pb. Zn, Cu #1 Cr {4 I, ¥{E/N T 0, )8
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~ BRPE IS YORTS AL 5. 41% (1 - 3EHE i 2 B 4

J& Hg B9 5 YL
x5 TEESETREY

Table 5 Statistics of heavy metal pollution in soil

JLE P; Py Lye L
cd 1.08 ~5.43 2.02 -0.48 ~1.86 0.33
Cr 0.24 ~5.62 0. 807 -2.65~1.91 -1.46
Pb 0.84 ~3.68 1.23 -0.83~1.29 -0.39
Cu 0.52 ~1.60 0.813 -1.54~0.09 -0.9
Zn 0.62 ~4.85 1. 06 -1.27~1.69 -0.7
Hg 0.78 ~13.68 2.63 -0.94 ~3.19 0.47
1) Py 375 P, A, 1, 305 1, P91
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Fig. 3 Proportion of single factor pollution index of heavy metals in soil
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Fig. 4 Geo-accumulation index of heavy metals in soil
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Table 6  Statistics of potential ecological risk index of heavy metals in soil

A Cd Cr Pb Cu Zn Hg i
/M 32.30 0.48 4.22 2.58 0. 62 31.21 80. 35
TN 162. 94 11.25 18.39 8. 00 4.85 547. 07 750. 34
SR 60. 47 1.61 6.15 4.06 1.06 105. 39 178.75

TR/ % 33.83 0.90 3.44 2.27 0.59 58.96 —

F7 XREERENTARTLIEELESE Pearson X REY
Table 7 Pearson correlation coefficient of heavy metal contents

in riparian zone of Fenhe River in Taiyuan urban section

Cr Cu Zn Hg Pb Cd
Cr 1
Cu -0.270 1
Zn -0.039 0.225 1
Hg -0.301 0. 245 0. 091 1
Pb -0. 005 0.233 0.655* 0.303 1
Cd 0.031 0.226 0. 607 ** -0.079 0.414" 1
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wn F BIHR AR L L CE A IRIIE UN TRERE AT 8Ty R
& FEAETE Jie/%  BROT%E/%  FHEE Ji/% BRI/ % FHEE /% BRI E %
14y 2.318 38.638 38.638 2.318 38.638 38.638 2.186 36. 438 36.438
2 1. 444 24. 061 62. 700 1. 444 24. 061 62.700 1.576 26. 261 62. 700
3 0. 860 14. 339 77.038 — — — — — —
4 0. 674 11.229 88.268 — — — — — —
5 0.429 7. 157 95.424 — — — — — —
6 0.275 4.576 100. 000 — — — — — —
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Table 9  Principal component factor load of heavy metals in soil

15 ek IS LI
LR
PC1 PC2 PC1 PC2
Cr -0.195 0.730 0. 104 -0.749
Cu 0.515 -0.428 0. 309 0. 594
Zn 0. 850 0.275 0. 890 0.077
Hg 0. 344 —0. 688 0. 049 0.768
Pb 0.711 0.413 0. 816 -0.104
Cd 0.817 0. 088 0.787 0.236
3 g
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