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Abstract: Zn, Al, Mn; Fe, Pb, Cus Ni> Crs Ass Cd in rain samples collected from two sites at Mount Taishan region were determined by ICP-MS;

to evaluate the spatial variation characteristics of heavy metals in precipitation. Individual rain events were sampled for one whole year from
Jan. to Dec. 2006. High concentrations of heavy metals were found at both sites, indicating serious heavy metal pollution. Zn was the most
abundant element, accounting for 54% ~ 57% of the total metals concentrations. Its volume-weighted mean concentrations of precipitation at
Mt-top and Mt-foot sites were 92.94 pg/l. and 70.41 pg/L respectively. The following elements were Fe; Al and Mn and their concentrations
were much higher than toxic heavy metals (As, Cd and Cd) except Pb (8.04 pg/L and 7.79 pg/L at two sites respectively). Comparison
results between two sites suggested that heavy metal characteristics of precipitation at two sites were different, due to the influences of different
ambient air conditions. Correlation analysis between two sites showed that Al, Mn, Fe; As, Cd> Pb influenced by air mass origin greatly,
while Ni> Cu, Zn affected by other different factors.
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Fig.2  Comparison of conductivity of precipitation between Mt-top and Mt-foot sites
*1 miﬁ§7k§ﬁ'}§f&fg/pg'L’l
Table 1  Concentrations of heavy metals in precipitation at Mt-top/prg* L™
3 TiH Al Mn Fe Ni Cu Zn As Cd Pb Cr
Max 112.60 57.74 187.50 3.88 7.71 338.00 9.01 2.67 30.01 ND
eI Min ND 1.78 ND 0.18 0.49 21.59 0.17 0.07 0.27 ND
i VWM 18.87 10.11 29.36 0.82 2.74 92.94 1.72 0.52 8.04 ND
te#i % 11.43 6.12 17.78 0.50 1.66 56.29 1.04 0.31 4.87 0.00
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WPE N 6.57222.121.77 K1 1.10 pg/12) X B 4>
JE S B LA E T U Horh Zn AMEIRPE B, W
JEEI AR A Y T A 2 e K, 3k 31 21.59 ~ 338.00
g/ Ly FE T3 KR BE B KAE 5 fe /ME TR B A7 JLAS L
2 JUREI G R, R FEK B4 8 kR R =
A%, Z 28 L B IR LT AR B e S R A B
JEBR Pb LAAE, As\Niv Cd. Cr S5 AHXS Zn 55 4 8 7 5t

1%, 38 7F 3ug/L LA, 548 1™ (As: 0.09+ Ni: 0.29+
Cr:0.1 pg/L)~ 7 % A% 70 CAs: 0.324 Ni £ 0.53+ Cr:
0.23 pg/L)~ M5 4 (Niz 0.81 g/ L) 25 1 v 1) 33 45
WAL, th BBk p B E SR & m, (HE 2
AT .

R B 7K, Zn 0 3R NG AE D 70.41
g/ Ly B it K, LKA Al Mn+ Fe Cu £ Ph, NY 5 i1
B A 5 50 4 17.92+ 11.81+ 10.75+ 8.12 1 7.79
pg/L. As Ni M Cd J& TR B JC 3, WL 40k 1,58,
1.50 £10.74 pg/L.

5 T A A B K 3l s L, 2R K %



114 TH%%

« 2% L b DY I A R e 1) 2 T 23 A

2565

Tl 2 4 o A L S 2658 vy » B 8 0 30 (1) ) AR il 4
JRA S /)N T4 B M S I AE 20 ng/LI T BAR, (R
HEEBIRES HAESRIREAZEERET 1 AR
e Fe A TR FEAROOEI AR B, 28 1l B /K A R Nis Cu 25
4 UG 3R A g L A by [ P07 12 g gk SRR
AR TCE AL R Fe HARAE 28 1L M X1 B 7K b o 11
Ee A i, AANIR T TG 36 Zns 1HRE A TH Y R
P TR B AN TR s vk B AH 53 A 5 Fp
F4JE Zn Cd~ Pb~ Ass Mn [ 55 AT 5 v, B T 3%
B bt N B ) B B T PR K A 8 0 B 4 4
P51 R BRI A 2441, 3% 5 Fhoc 2 K EMEP .
Zypbed SR Erted S T g AR R 2 ~ 10 £ A0

A1, BEWH LR X 5 AT ER YT g DA ) )
R HE AR T

%2 *HM?J&T@E%&%@‘K%%E%%
THEFP) B 4 R S AR, A vE TP X B 2R 7K ' M Fe~ Cus
ZnPb.Cd~As K¢ Cr 2570 F ML HEAT T BRI 01
P L 77 Hh X R U, KRR K A K ) AR
K, I NBEAK T TG ER Zn BV E S T AR AR, AL
X2 LT K TP I G2 Zn K, KUK
— ANEBVG G Z AT CdyPbs Cu K U, BARIK
FE AR /N T B vBEARL, {H 2 TR B e K AR B K T8l
P [ X hRUE, [RIAE X LR K I RS B A — 2 1)

I—‘~ I\
DAl

%2 UJTB%7K§§}§7R§/;%']T‘

Table 2 Concentrations of heavy metals in precipitation at Mt-foot/pg® L~

3l R TiH cd Cu Pb Zn Ni As Al Mn Fe Cr
Max 3.54 50.03 76.64 258.80 5.71 9.09 223.10 46.55 21.7 ND
&1 Min ND 0.20 0.83 29.00 ND 0.08 ND 1.73 ND ND
Iiny VWM 0.74 8.12 7.79 70.41 1.50 1.58 17.92 11.81 10.75 ND
L1 % 0.57 6.22 5.96 53.90 1.15 1.21 13.72 9.04 8.23 0.00
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Fig.3  Comparison of heavy metals in precipitation between Mt-top and Mt-foot sites
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Temporal variations of heavy metals in precipitation at Mount Taishan region

FrCALh Bl fORASH ) Ni Y Zn SRR T g 55 A2
BRI R RN ALY Fe #HXRHCN 0.613, #H K
PR, W DT RESRIE TR, A T 2R WL AR BT Y
DERENER) RIS SR R ARt 2 A
KI5 L R ESE 03 AL F FeuAs 5
Cd-Zn 5 Ni F1 Ph 2 ]t A7 AR 4F I AH Pk, B K
4 8 70 3 AR OGP 4 BEAE ol A TR) 22 Sl AN K OO
*x4).
%3 WEMKPESREENELREER

Table 3 Matrix of correlation coefficient between heavy metals

in precipitation of Mt-top

Al Mn Fe Ni Cu Zn As Cd Pb

Al 1 0.329 0.613 0.110 0.243 0.412 0.462 0.463 0.602
Mn 1 0.186 0.347 0.259 0.690 0.554 0.554 0.006
Fe 1 0.138 0.240 0.404 0.199 0.254 0.467
Ni 1 0.790 0.603 0.074 0.255 -0.077
Cu 1 0.485 0.026 0.143 -0.006
Zn 1 0.169 0.336 0.025
As 1 0.850 0.491
Cd 1 0.505
Pb 1
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Table 4 Matrix of correlation coefficient between heavy metals in precipitation of Mt-foot

Al Mn Fe Ni Cu Zn As Cd Pb

Al 1 0.483 0.872 0.090 -0.057 0.167 0.621 0.142 0.746
Mn 1 0.563 0.106 0.185 0.426 0.765 0.516 0.509
Fe 1 -0.003 0.096 0.461 0.687 0.295 0.893
Ni 1 0.704 0.470 -0.213 -0.240 -0.061
Cu 1 0.601 -0.093 0.454 -0.048
Zn 1 0.361 0.208 0.425
As 1 0.527 0.721
Cd 1 0.307
Pb 1
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Fig.5 Simulation of air mass back trajectory
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Table 5 Matrix of correlation coefficient between heavy metals in precipitation of Mt-top and Mt-foot

Al Mn Fe Ni Cu Zn As Cd Pb
Al 0.591 0.626 0.626 -0.084 -0.224 0.270 0.746 0.399 0.605
Mn 0.763 0.559 -0.086 -0.167 0.268 0.837 0.374 0.373
Fe 0.552 -0.344 -0.268 0.177 0.653 0.309 0.779
Ni -0.013 -0.300 -0.197 0.158 -0.121 -0.070
Cu -0.367 -0.225 0.382 0.129 0.453
Zn 0.250 0.514 0.338 0.203
As 0.831 0.612 0.674
Cd 0.581 0.685
Pb 0.708
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