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Fig.1 Map of Shangdianzi Station and the

major cities in the region
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Ak R A B 4 AR A F Ye %59 Sun
SUUSRAIM L2 5 Yang %M Cao SNSRI
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FIEL R 11,6 % ~28. 3%, 1fii PM,_, H OM #y L ]
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PM, | Jii & i L1 2L EE Yang %1'%11999—2000 4 78
JUHRT R PML, 5 S 45 R A AR GZ B 61 7 b 5t
S 33% g 38%0) , b Cao ZEH71 2002 4E#E
PRUL = A1 Y b X A5 21 L IR (% 22 PML 5 . PM,
F OM 4351 40. 2%, 35.9% , 435 38 %
M132.9%), HilE4E 1999 4F 11 H 45 £ At (OM
di PML s 55 (0 502 DL EDOYY ) 7 b Ak
PM, 1 OM % 2 1 B

tRAFHEREZEFKER TSP,PM,, ,PM, , #1 OC,EC REKEF OC 5§ EC MLL{E

KUK OCH OM 5 SARFERENE L

Table 1

Mass concentrations and ratios of OC and EC, and percentages of OC and OM in their respective

total mass for TSP, PM,, , and PM, , in different seasons at Shangdianzi Station

BT H 191 (g » ) g » 1) g » 1) g+ m®) A/ % /%
2004-02 155.96(105 .75) 31.52(20. 85) 6.64(5.53) 38.17(26.27) 20. 2 28.3
TSP 2004-05 110. 44(54. 38) 9.50(3. 35) 1.44(0.82) 10.95(4.13) 8.6 12.0
2004-07 91.42(55.58) 7.56(3.43) 1.90(1.09) 9.47(4. 26) 8.3 11.6
2004-09 143.57(68.29) 20.51(11.25) 3.92(1.46) 24.43(12.51) 14.3 20. 0
2004-02 135. 15(98. 04) 26.87(18.71) 5.93(5.29) 32.80(23.83) 19.9 27.8
PM,, 2004-05 85.38(48. 25) 7.05(2.55) 1.28(0.78) 8.33(3.29) 8.3 11.6
2004-07 85.10(53. 68) 6.77(3.04) 1.66(0. 87) 8.43(3.71) 8.0 11.1
2004-09 133.95(66. 31) 19.36(11.04) 3.54(1.37) 22.90(12.22) 14.5 20. 2
2004-02 76.86(65.59) 19.11(14. 45) 4.33(3.81) 23.44(18.17) 24.9 34.8
PM, | 2004-05 33.40(20.92) 4.09(1.60) 0.78(0.43) 4.88(2.00) 12.3 17.2
2004-07 66.01(44. 46) 5.07(2.66) 1.26(0.66) 6.33(3.16) 7.7 10. 8
2004-09 92.77(51.25) 16.37(10. 36) 2.74(1.12) 19.11(11. 27) 17.6 24,7
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Fig. 2 Size distributions of aerosol mass concentrations with OC and

EC in different seasons in 2004
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Fig. 3 The size spectra of OC and EC mass concentrations in different seasons in 2004
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Fig.4 The ratios(r) of OC to EC mass concentrations with their correlations in different seasons in 2004

*2 LAFHPM,, HOCECHXGZIHRERXREEMBRMNELERALE (HitHKA PM,.5)
Table 2 The correlations between OC and EC for PM, , at Shangdianzi Station and the

comparisons with the results (for PM; s) observed in other regions of China

S ] R? HAE AIWRS SCHiR K U
2002-04 0.57 7.38
AR 2002-11 0.83 5.08 NIOSHTOT Xk
2002-04 0.81 5.46
o 2002-11 0.95 8. 69
E[% 1999-072000-06 2.72 IMPROVE TOR  Yang Z(18]
I ¥ 1999-03—2000-03 2.39
2003-01 0.94 1.87
et 2003-08 0.81 2.39 R&P 5400 Yu g
k(3 2004 4475 0.82 4.36 NIOSH TOT i 7 Aol
BRYL = F 200 mﬁfé 0. 82 20 IMPROVE TOR  Cao %[17:30]
2002 FH 2 0.63 2.5
KI5 2005-12—2006-02 7.0 NIOSH TOT T I P i L23)
2004-02 0.94 4.4
2004-05 0.81 5.2
ALt b f 5 2004-07 0. 49 1.0 NIOSH TOT BRI
2004-09 0.63 6.0

SRRE, B a4k 5 PM, b OC 5 EC bty Xk CIE i 2 gt D & 2O i) RS
FLAESFIAE 4. 0~6. 0 ZE 4 (24FF A 8 4.9 .5 R B PM, RT3 2R OC 5 EC HfE CFH
MFEFER NIOSH TOT 43 #r 5 ik 45 219 45 R A EL 4,36 ZEATDN AT MOET B AN T AN (8] i 4
Ef T PM, Ry OC 5 EC A B T WA 2 OC 45 EC LAY AR T K& %
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Abstract

Carbonaceous aerosols constitute major component of atmospheric aerosols. In Feburay, May, July
and September of 2004, size resolved aerosol sampling measurements are conducted respectively at Shang-
dianzi Regional Atmospheric Background Monitoring Station which is in the suburb of Beijing, to represent
the four seasons of the year. OC, EC are analyzed in the lab with Sunset OC/EC Analyzer (NIOSH TOT
method, Sunset Lab, USA). The seasonal variations and size distributions of OC and EC composition are
characterized, and correlations between OC and EC are discussed as well. The analysis shows that the
mean concentration of OC for TSP (Total Suspend Particles) at Shangdianzi Station in the four seasons
ranges {from 7.5 pg+ m "’ to 31.5 pg * m™°, and EC ranges from 1.4 pg+m ° t0 6.6 pg* m °. As to
PM, , (particles with aerodynamic diameter less than 2. 1 pm), the mean concentrations are from about
4.0 ug*m *t019.1 pg » m ?* for OC, and {rom about 0.8 pg+ m * to 4.3 pg+ m * for EC. The signili-
cant seasonal variations of mean OC, EC at Shangdianzi are found with the highest OC and EC concentra-
tion appearing in winter and lowest in summer. The size distributions of OC and EC at the Shangdianzi
Station shows obvious seasonal differences, with OC and EC peak size at 0. 65—2. 1 pm during the winter,
summer and fall time, and shifts to 2. 1—4. 7 um during the spring time. In summer and fall, the OC and
EC are mostly concentrated in the fine particles (with particle size less than 2. 1 pm). In spring, the size
distributions of OC and EC are quite different, where there is a significant enhancement OC, EC mass con-
tents in the coarse particles, which is related to the collision of carbonaceous aerosols with dust particles
rich in the spring atmosphere. The mass of organic matter ((OM]=1.4[ OE]) in PM, , accounts for about
43%—80% of the total mass of OM, and EC in PM, ; accounts for 54%—70% of total EC. The average
ratio of OC and EC for the whole period of sampling is about 4. 0—6. 0, which is similar with the reported
values obtained at many urban sites of China, when considering the difference between the OC, EC labora-
tory analysis methods. The square correlation coefficients (R?) between OC and EC in winter, spring and
fall are 0. 84, 0.81, and 0. 73 respectively. However, the correlation coefficient is lowest in summer, with
R? about 0. 49. This seasonal pattern of correlations indicates the complications for sources and production

or removal processes of the carbonaceous aerosols in summer time in that region.

Key words: aerosol; organic carbon(OC) ; elemental carbon(EC) ; size distributions



