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Abstract: Fine atmospheric aerosol ( PM2.5) samples were collected on quartz filter in spring 2003 in Beijing, and multiple elements,
organic carbon, elemental carbon, and lead isotopes were subsequently measured. Sample groups classified using cluster analysis
method were discussed in conjunction with meteorological information. Two episodes of lead pollution were identified and described.
Both episodes were featured by high lead content and low ***Ph/?"Ph ratio. Concentration of elements such as Al, Ca, K varied
differently from that of lead, implying soil dust a minor source of lead in air. Based on the variation correlation among Ph, As, Zn,
Se, Al, Ca, it was induced that both episodes were dominated by norrferrous industrial emission and coal combustion, the episode
from February 28 to March 2, 2003 had more coal combustion and less now ferrous industry contributions. After phaseout of leaded
petrol, nomferrous industry and coal combustion appeared as the major source of aerosol lead pollution in Beijing.
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Table 1 Concentrations of fine aerosol samples and their ratios in 2003 /Hg*m~ }

KR H-H PM2.s PM o PM2.s/ PM o
0220 206 295 0.70
0221 245 273 0.90
0222 238 280 0.85
0223 400 439 0.91
0224 288 291 0.99
0225 229 244 0.94
0226 139 186 0.75
0227 196 203 0.96
0228 323 403 0.80
0301 445 516 0.86
0302 187 286 0.65
0303 50 116 0.43
M ean 246 294 0.81
sD 108 112 0.16
RSD/ % 44 38 20
M. EC HEEK A A FVEY S B A

SEAIAE, ) — URHETBUBURE, SZ M8 % R R ) At S
P2 R TG W K. AR VR s 55 I AL DY FE, 2838
FN, EC FIHb 58 70 A AR 47, $r/R 2@ #2421 T
PE.

Pb Fl As S [AHIR R ECH 0. 81 A1 0.67, As S
FERYF T A7 (0 3h G AR AR HE . 78 BE AR HE g0
As Pb BRI, S B DL ROBURL ) % BR £
17AE, B SOy He b A B, — YR AN K. Ph Al
Zn [HISE R E N 0. 46, P (0 3h & A 2 KA
Kb Zn (R ME-— R UE, 0T g AT I8 1 HEBCIR A7
5, AN BETRT FL (140 Zn AE b KAUBURE) h AT (006 42
HERBC 5 AE 45 7 0. Se S BRI HE T br e 2
—, 5 S JLEMA A YELF(0.63, W4 3), Pb 55 Se 1
MRAREN 0.55. B 5 As S Se Ml Zn [
WA IC, AT (R A R IBONT fE A b
AT ANURE A h S 1) FE ORI AL K %5 i
FOLEM T RY Ph A OE, MK RE AN
- 0.51 « 0.61 fil— 0.62, ¥ M+ 5D AL K40
BURL ) Y IR R UE. AT HLER (OC) R 2 4Y, 75
Wi B2 RAHEBCE R, OC F1EC (17 &
ST S B B EAEPE(- 0. 21, - 0. 45), 5]
VUM LU, V% R AN B R b il K4 i
k7L EATNESE S 30
2.3 Kb

T2 AR N E AT AR R, %t T —
KR s AL, SRR Tk & AR, KA L%’hih%
FF S (RS () A7 2% = 3 LR it 2 7 84k, o

AAER W H-H PM2.s PM 1y PMa.s/ PM jo
06-17 219 299 0.73
0618 273 327 0.83
06-19 237 313 0.76
06-20 247 323 0.76
06-21 190 233 0. 81
06-22 125 153 0. 81
06-23 24 50 0.47
06-24 50 110 0.46
06-25 93 154 0. 60
06-26 128 162 0.79
06-27 73 111 0. 66
06-28 40 73 0.55
06-29 58 130 0.45
M ean 135 188 0.67
SD 88 99 0.15
| RSD/ % 65 53 22

(1) H PR A5 23 21 P9 B i PR AFTARLAE R 2 [ B 2 ) £
ZESEPE T N, AR T e R A A 1R P fE AR
P BLEY )47 25 7 B L (2%°Phy 27 Ph) FIAS I 5
o Pb) g BB 48, ] IDASE 4 x) Jb 3¢ 2003
02~ 2003-03 W] (1) 12 4~ PMo s A AT 2 K 0
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% 4.
#2 AEHT PM. HERPEHNTEMRE(n= 12)/ Bgem ™
Table 2 Concentrations of elements of fine aerosol

samples in Beijing/ Bg*m™ }

JLE T PR 22 RSD% IRAL L
PM:s 246 108 44 50 445

Ph 0.31 0.20 63 0.05 0.73

Al 0.62 0.26 41 0.22 1. 19
Ca 2.40 0.81 34 1.48 3.58

K 4.21 1.95 46 1. 34 7.34
Mg 0.42 0.13 32 0.18 0. 63
Na 5.49 2. 66 48 1. 69 9.25

S 12.26 9.23 75 0. 62 33.34
Se 0.00045  0.00024 54 0. 000 20 0. 000 95
Ti 0.025 0.007 28 0. 008 0.033
v 0.003 0 0.0009 30 0.000 8 0.004 1
Ni 0.013 0.005 39 0. 003 0.019
Zn 0. 60 0.31 51 0. 06 .18
As 0.038 0.027 71 0. 008 0. 104
Br 0. 034 0.016 49 0. 005 0. 058
Se 0. 009 7 0.0055 56 0.0015 0.0198
Sh 0.021 0.008 38 0. 009 0. 033
oc 45 20 45 14 81

EC 4.56 1.21 27 2.97 6. 13

DA 4 T o Pb) A BAARR, 8y A7 35 & L
(*°Ph/ 27Pb) TP AR BRI B (WL 1) . 3 41RE
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Table 3 Correlation coefficients of elements and OC, EC of fine aerosol samples in Beijing
JL# Ph Sh As Zn Ni v Ti S Na Mg K Ca Al Se EC oc
Ph 1.00
Sh -0.29 1.00
As  0.81  0.04 1.00
Zn  0.46 - 0.38 0.05 1.00
Ni -0.40 0.35-0.18 -0.43 1.00
V -0.70 0.27-0.74 0.06 0.15 1.00
Ti -0.61 0.42-0.50-0.03 0.18 0.9 1.00
S 0.67 - 0.51 0.55 0.10 0.08 -0.75 - 0.81 1.00
Na -0.61 0.58 -0.15-0.51 0.39 0.43 0.64 - 0.56 1.00
Mg -0.53 0.50 -0.26 - 0.17 0.27 0.69 0.87 -0.65 0.8 1.00
K -062 0.15-0.32-0.32 027 0.5 0.65-048 0.8 0.78 1.00
Ca -0.48 0.56 -0.13 -0.32 0.29 0.56 0.8 -0.61 0.90 0.96 0.72 1.00
Al -0.55 0.61 -0.12-0.46 0.32 0.55 0.71 -0.56 0.8 0.82 0.81 0.8 1.00
Se  0.55-0.32 0.51 0.10 0.11 - 0.36 - 0.32 0.63 - 0.21 -0.16 0.06 - 0.14 - 0.09 1.00
EC -0.45 0.69 -0.06 - 0.46 0.20 0.35 0.61 -0.61 0.89 0.82 0.52 0.90 0.70 - 0.36 1.00
0C -0.21 0.5 0.03-0.15-0.14 0.36 0.52 -0.64 0.51 0.56 0.39 0.63 0.59 - 0.01 0.58 1.00
F4 dLT 200302~ 200303 &Y 12 MR BESEATTR
Table 4 Cluster analysis results of 12 fine aerosol samples collected in February to March 2003 in Beijing
(RE RS FefEmtmy H-H W6 ppy 207py, o Ph) /Hge g B Pb)/ Hgem™* A PMas)/mgem™ *
" 6 02-25 1526 %0. 001 7 729 0. 167 0.229
aa 12 03-03 .1555%0.0017 917 0. 045 0. 050
IR . 154 0%0. 001 7 823 0. 106 0. 140
4 02-23 1426 %0.001 5 1502 0. 601 0. 400
" 02-28 . 146 7%0.001 4 1474 0.476 0.323
2l 10 03-01 . 1479%0.001 7 1650 0.734 0. 445
1 0302 . 147 3%0. 001 7 1363 0.254 0.187
1P #y i . 146 1£0.001 6 1497 0.516 0. 339
1 02-20 . 150 1 0. 001 7 1283 0. 265 0. 206
2 02-21 . 1473%0.001 8 944 0.232 0. 245
" 3 02-22 . 145 1£0.001 8 1091 0. 260 0.238
3 5 02-24 . 1453%0.001 9 1175 0.339 0.288
7 02-26 150 1£0. 001 3 1030 0.143 0.139
8 02-27 154 10,0020 1219 0.238 0. 196
AT . 148 7%0. 001 7 1124 0. 246 0.219
SOF R . 148 5£0. 001 7 1214 0.323 0. 250
F5 AL ASHRM AR EFE ELCYPY *Pb) A9 LA
Table 5 Comparison of “*Ph/ > Ph ratios of aerosol samples in Beijing
e . ) [l 7 2% 2 Le("Phy *7Ph
T F PR o TR T paE o
1987 ) TSP 1.138 6 [5]
1997 2 A TSP 1. 148 2 [6]
1998~ 1999 % TSP 1. 149 1.137 1.158 24 [11]
1998~ 1999 % TSP 1. 139" 1.137 1. 141 5 [12]
2003 O PM1 s 1. 148 1.143 1.156 12 ERTIS
2003 % Af PM s 1. 146" 1. 143 1. 148 4 B

1) Ty Gl n= 5), 57

Tt (1579 £222) Hge g !

2) M5 HFE AL n= 4) 7

TE(1497 £118) Hgeg !
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Fig. 1 Seatter plot of lead content and isotope abundance
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Fig. 3 Temporal variation of fine aerosol lead content and isotope abundance ratio
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