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Element Characteristics and Sources of PM, ; at Mount Dinghu in 2006

YANG Yong-jie'; WANG yue-si'» WEN Tian-xue'; ZHAO Ya-nan', LI Jiong’
(1. Institute of Atmospheric Physics; Chinese Academy of Sciences, Beijing 100029, China; 2. South China Botanical Garden, Chinese
Academy of Sciences, Guangzhou 510650, China)

Abstract: To study the characteristics and sources of particles in Pearl River Delta Region, samples of PM, 5 were collected by high volume
sampler> and elements of the samples were determined by ICP-MS. The results showed that concentrations of Pbs Vs, Cu» As, Zn and Se were
216.24, 15.40, 60.56, 31.81, 432.06 and 8.12 ng*m ™’ respectively, those were in high level. Factor analysis on the chemical composition
of PM, 5 showed that fuel combustion, metal-working industry, ash and sea salt were the main sources of PM, 5 in this region.
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Table 1  Element concentrations of PM, 5 at Mount Dinghu in 2006/ng®*m™~

3

JLE THE N IRME EINE] I be] Jemt) [P
Na 562.05 386.71 98.71 1607.36 390.0 103 ~ 219
Mg 164.39 90.31 30.62 328.98 220.00
Al 914.08 663.57 116.88 2145.67 634.5 530 464 ~ 750
K 1364.81 912.27 420.88 3900.12 3872.4 321 ~ 594
Ca 833.52 504.65 109.52 2046.09 817.0 750
v 15.40 13.40 1.16 45.50 18.7 19 0.7~1.4
Mn 33.08 20.56 5.24 81.08 75.1 30 6~12
Fe 569.76 327.83 126.03 1392.14 873.1 650 310 ~ 704
Co 0.41 0.22 0.11 0.88 4
Ni 6.49 4.38 0.78 16.02 60
Cu 60.56 47.37 4.90 162.11 62.6 40
7n 432.06 241.31 30.39 943.71 644.8 320 4~11
As 31.81 26.49 2.56 92.76 40.4 10 0.2~1.2
Se 8.12 6.15 0.00 20.18 10.8
Mo 1.41 0.82 0.35 3.17
Ag 0.54 0.40 0.05 1.50
Cd 6.96 4.98 0.36 16.00 4
Sh 8.40 6.91 0.00 31.26
Ba 14.19 9.29 2.44 33.09
Tl 1.17 0.62 0.21 2.42
Pb 216.24 180.83 24.09 530.44 476.3 110
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M T PM, s FOCERIRE 1 H AR AL AT U S Na
TR IR EAE 7 IR KA, JL{E N 858.36
ng*m~,Al\ Zn. Ass Cu JC R WK EEAE 10 H 15 K

B, JLAE 43 9 0 1 405.25+ 665.84+71.44 F1 107.02
ng*m’,Fe K Ca JCRWJEAE 11 H Bl KME, H
fE 23514 816.33+ 2 193.28H11 204.04 ng*m >, Pb £/l
Mn JC 2 WK A 12 H I K AE, 008
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Fig. 1  Monthly deviation of element concentrations of PM, 5 in 2006
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Table 2 Meteorological information at Mount Dinghu in 2006

Rty I AH R S5 s /mPa A /mes ! R /K /mom
6 27.4 85 994.5 1.5 231.4
7 28.9 80 991.4 1.6 323.2
8 28.3 80 993.4 1.5 388.6
9 2.3 73 998.3 1.5 119.6
10 26.0 70 1003.0 1.4 3.4
1 212 66 1004.3 1.4 9.6
12 15.9 59 1009.8 1.7 28.2
2.3 BT V AR SGPEAR iy, B IR 7 T BE AR A i R AT

PR1 1 3 AT 77 ¥ S RO A 8 A A 1) B 7 0% L T
F SPSS A% 4T Ll 2006 F 6 ~ 12 H PM, s T FI4L
U R W H AT B KT e R A b, B
GER G ANTE 3 v L B KR TR AT
XS T BIA R R SRR B 1~ 4 DT
Ji 2 TR TT 21 89.1% . Herb o 1 AN T
5 K Mn. Cu~Zn+ As<Se~ Mo~ Ag+ Cd~Sb-TI. Pb %5 TG 5
AR = B A DG L, AT LA A S AR IR B ik A%
N g B DN AT R B HETBO: 28 2 M T B oo &R
Bas Al Fe U3 A R BEAR m, BB AT BE 2 55 £
B AR RN b TR A2 A R IR 5 3 AN 5 J0ER Nis

F3 2006 5L PM, s TTEREMB K EHEEE TS
Table 3 Rotational maximum variance factor analysis of

element concentrations of PM, 5 in 2006

JCH K71 K7 2 HT 3 HT 4
Na -0.2330 0.1807  0.4212 0.7003
Mg 0.1523  0.5527  0.0508 0.7710
Al 0.2970 0.9014  0.1813 0.156 0
K 0.7995 0.4237 -0.0672 0.3450
Ca 0.5415 0.5217  0.0699 0.529 1
A -0.0153  0.3791  0.8705 0.2013
Mn 0.7242  0.4053 -0.1099 0.446 2
Fe 0.5812 0.7031 -0.0033 0.366 8
Co 0.4964 0.6453  0.2724 0.4176
Ni -0.0143 0.2703  0.8720 0.303 1
Cu 0.8005 0.2127  0.3468 -0.1384
Zn 0.7336 0.3692  0.3886 0.0311
As 0.9136 0.2358 -0.1109 0.086 1
Se 0.6875 0.5231  0.4145 0.1422
Mo 0.7607 0.3780  0.1593 0.167 4
Ag 0.8133  0.5009 -0.1124 0.0440
Cd 0.8551 0.3583  0.1474 0.106 8
Sbh 0.8420 0.0553  0.0648 0.038 4
Ba 0.4776 0.8024  0.2185 0.163 4
Tl 0.8661 0.3075  0.2003 0.2030
Pb 0.8830 0.1910 -0.2938 0.0269

AN EI%  38.7 26.3 12.8 11.3
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