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Chemical Composition Characteristics and Source Apportionment of PM, .

During Winter in Taiyuan

LIU Su'?, MA Tong’, YANG Yan’, GAO Jian’" , PENG Lin'* , CAO Li-yuan’, PANG Ni-ni*, ZHANG Hao-jie’
(1. College of Environment Science and Engineering, North China Electric Power University, Beijing 102206, China; 2. Chinese
Research Academy of Environmental Sciences, Beijing 100012, Chinaj 3. Taiyuan Environmental Monitoring Station, Taiyuan 030002,
China; 4. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China; 5. Environment
Research Institute, Shandong University, Ji'nan 250013, China)

Abstract: To study the characteristics and sources of PM, ; pollution in Taiyuan urban area in winter, PM, and its chemical
components ( water-soluble ions, carbon components, and trace elements) and gaseous pollutants (SO,, NO,) were monitored by
online instruments in January 2017. Combined with meteorological data, the characteristics of PM, 5 and its chemical components were
analyzed. Also, source apportionment of PM, 5 was conducted by using positive matrix factorization (PMF). The results showed that
the mean mass concentration of PM, , on polluted days (239.92 pg-m™) was 5.70 times as much as that on clean days. The
concentrations of the main chemical components of PM, ; on polluted days, SO~ , NO; , NH;, C1™, OC, and EC, were 7.04,
5.76, 6.51, 5.62, 4.06, and 4. 70 times their respective values on clean days. The sulfur oxidation ratios (SOR) and the nitrogen
oxidation ratios (NOR) on polluted days were 0. 12 and 0. 19, respectively, which were higher than those in clean days, indicating
that secondary transformation was more significant on polluted days. The results of the PMF source apportionment showed that the
contributions of secondary sources (35.06% ), coal combustion (30.19% ), and vehicle emissions (24.25% ) were higher on
polluted days than on clean days, with increases of 18.03% , 7.39% and 2. 10% , respectively. Thus, air pollution control strategies
should pay more attention to controlling secondary source precursors on the basis of controlling the primary emission sources on polluted
days.

Key words:; Taiyuan; PM, . ; polluted days; composition characteristics; source apportionment
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Table 1 PM, 5, gaseous pollutants, and meteorological

parameters under different pollution conditions

Al THIR IEE PN

PM, s/pgem 3 42.11 239.92
S0,/pg m~? 58.77 222.18
NO,/pg-m 3 39.63 89.35
IR/ C -1.02 1.58
AR EE /% 32.47 49. 50
Ko/ mes ™! 2. 68 0. 69

1 LY ] PM, S e B | AT e W)
LSRG SEI RV F S, Al R T 3 X

PM, i B EESL A 14 ~ 781 wg-m ™, ¥ N
146. 87 pg-m ™, V54 K PM,, i & K E ¥ HE K
239.92 pg-m’, NIHTH K PM, R EKIE R 5. 70
fi, 290 36 B PR 8 25 RO &t pr ) (GB 3095-
2012) AR UE(T5 pg-m ) BRIEHY 3. 20 5. =
A5 SO, A NO, 5 YL KMk 4351k 222. 18
pgem A1 89.35 pgem T, JEIE I KM 3.78 Al
2.25 4%, MRS Hr R, SO, Fil NO, ¥k i A2 fk
HEHE PM, BN —F(R* 5 0.82 F10.83, P <
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18 A T N

WX RESE AT, TR R 2. 68
mes”' , 59 R KA A 0. 69 mes”' , 15 RA
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1)) | NGRCE - A RPN INCE DN
AHXTHEE 43591 h 32. 47% F1 49. 50% , A Xt 8 B A
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TREGAR AR SR TSURL ) A U N KT PM, VR T

—"%‘[25].

1 PM, . SESRUESSSHE QL5

Fig. 1 Time series of PM, 5, gaseous pollutants, and meteorological parameters
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Table 2 Mass concentration of the chemical components

in PM, 5 in Taiyuan urban area

B3| Moy A¥ME WEERBME TSR RIE
S0i~  24.71 6.11 43.03
NO; 1673 4.91 28.30
. NH; 17.01 4.5 29. 40
AHRHERT e a-  9.06 272 15.28
Na*  0.93 0.42 1. 44
Mg+ 0.25 0.21 0.29
73 EC  8.34 2.67 12. 56
Wt/ g 0C  26.01 9.94 40.38
K 1.84 0. 60 3.03
Ca  0.62 0.52 0.71
Cr 0.04 0.03 0.05
Mn  0.10 0.05 0.15
Fe  1.16 0.82 .49
Ni 0.0l 0.01 0.01
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Wit E/ pgem 3 Zn 0.38 0.10 0. 66
As 003 0.01 0.06
Se  0.02 0.01 0.03
Ag 0.0 0.00 0.01
cd 0.0 0.01 0.01
Ba  0.09 0.04 0.15
He 0.0 0.00 0.01
Ph 017 0.04 0.29
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