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Heavy Metals Pollution and Analysis of Seasonal Variation Runoff in Xi’an
YUAN Hong-lin, LI Xing-yu, WANG Xiao-chang
(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract ; In order to explore heavy metals pollution situation, changes in characteristics , the correlation between each heavy mental and
pollution source analysis of Xi’an various regions in different season in one year. This study collected several samples of Xi’an rainfall
typical urban trunk roads throughout the year in 2013 and used inductively coupled plasma mass spectrometry (ICP-MS) to determine
the level of Fe, Mn, Pb, Zn, Al, Cd of the samples, then, analyzed the seasonal change of heavy mental. Studies have shown that.
the heavy metal of Xi’an road runoff pollutes seriously, the concentration of Fe over three times of the national standard and maintain the
higher levels throughout the year, meanwhile the concentration with the intensity of human activities increases. The concentration of Mn
and Zn in one year show a trends; winter > autumn > summer > spring. Pb concentration increases with the increase in traffic volume,
while showing: winter > spring > summer > autumn. Factor analysis shows: Fe and Al was affected by the same sources-natural
sources; Zn, Cd affected by anthropogenic sources of large; Mn, Pb affected by the larger traffic sources.

Key words : rainfall runoff; heavy metals; change in seasons; factor analysis; Xi’an
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Fig. 1 Situation of sampling point

1.2 RAEEHTEBCREERTR]

SRR I TR i R R RE i R 2R S5 1R
££) (GB 13580.2-1992) $447. ORFEMAMER . 1E5K
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Table 1  Content of heavy mental in the runoff of each sampling site/pg-L ™!

SRR Fe Zn Al Mn Pb cd

BT 119. 4 ~330.7 67.67 ~142.44  27.12~57.82 24.62 ~176. 96 5.58 ~12.89 0.01 ~0.39
/NEE 914.1~1016.9 116.02~277.83  109. 18 ~ 164. 64 13.85 ~381. 84 5.66 ~15.91 0.03 ~0. 67
b /NI | 120.9 ~589.3 39. 66 ~167. 89 66. 82 ~108. 01 7.34 ~123.46 0.33 ~4.54 0.01 ~0.19
I HEEY 153.5 ~399.9 51.06 ~211.52  106.03 ~189. 98 10. 86 ~ 139. 28 4.42 ~7.99 0.06 ~0. 46
KA 139.9 ~689. 7 107.31 ~215.06  34.43 ~81.65 9.19 ~165.39 1.43 ~5.57 0.15 ~0. 87
AAR M 407.8 137.92 95. 50 96. 54 6.31 0.25
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Fig. 3 Average content of heavy mental of spring runoff
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Table 2 Factor loading matrix before rotating

of heavy metals of rainoff in Xi’an

%

PAC 1 PAC 2 PAC 3
Fe 0.959 -0.237 0.153
Al 0.749 -0.508 0.357
Zn 0.645 -0.203 -0.681
Mn 0.221 0.965 0.135
Pb 0.570 0.719 0.394
cd -0.281 -0.410 0.815

®3 BERWMKESEEREGHEFHETERE (e )
Table 3 Factor loading matrix after rotating

of heavy metals of rainoff in Xi’an

[T
PACI1 PAC 2 PAC 3
Fe 0.961 0.173 0.213
Al 0.965 -0.079 -0.096
Zn 0.426 -0.159 0.845
Mn -0.196 0.974 0.111
Pb 0.286 0.957 -0.020
Cd 0.191 -0.216 -0.910
3 i
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Mn, Pb 75 etk BL Ak ™ 5, Fe #8 3 [ b 1 3
FELA LT Cd L AL 9 B v R .

(2) NGB RN K P EE RS =N
HEFEER, N A KT Fe, Al Al Zn
Pt THE T LB G0 2 1 A 1 A2
KHEA Ph A EZFE A Mn A28 T 38 6 1 7K
OB, 5N IR R AK.

(3) AR MK P 48 & i T HAb
Z0 e R Zn | Mn; ABERE A MK E SRS
R E I FERE; —FPZET Mo, Zn B2 1L
PR > T > B > H5 Pb AL N &
E>HES>HE>KE

(4)HF 5T R, Fe, Al # 7] —5 YL li—
H AR5 YL IR IS0, Zn . Cd 52 3 AR 15 YL I 1 5% 0
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