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REN Jlao ZHAO Rong_xong , WANG Ming’ , ZHANG Hylan-hinan , YIN Shi-jie' , XUE Yong-gang’

(Is Re{earch'lnstllute of Transmon of Resource-hased Economl(s Shanx1 Umversxfy of Finance and Economics, Taiyuan 030006, China; 2. College of Life Sciences, Shanxi
Agricultural Umversuv Taiyuan 030031, China; 3. Key Laboratory of Aerosol: C‘hemlstry and Physics, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an
710061, China)

Abstract’ In order to deeply explore the extinction characteristics and health risks of aerosols in heavy pollution areas, the main chemical components and oxidative potential
of PM, 4 in Taiyuan were analyzed in the winter of 2019. The mass concentration of PM, 5 was (89.9 +33.6) pg+m ™ during the sampling period, in which water-soluble
ions and carbonaceous aerosol accounted for 43. 3% and 33. 8%, respectively. The major components of PM, 5 were as follows; OC >S0;~ >NO; >EC>NH, >Cl~
Ca”* . With the aggravation of pollution, the proportion of organic matter and mineral dust in PM, 5 decreased by 5. 8% and 11.2%, respectively, whereas the proportion of
secondary inorganic ions-SNA increased from 33. 9% to 56.0%. The extinction coefficient of atmospheric particulate matter in Taiyuan in winter calculated by the IMPROVE
formula was (453.4 £230.0) Mm~". On the clean and light pollution days, OM and EC played a major role in the light extinction, accounting for approximately 55% of the
total contribution, whereas the contribution of SNA increased to approximately 70% with the evolution into heavy pollution and became the main component affecting
atmospheric visibility. The mean value of DTT, was (2.0 +0.9) nmol-( min'm®) =", and it showed an increasing trend with the aggravation of haze pollution. The DITT,
under heavy pollution was 2.9 times that on clean days. The main sources were secondary sources (31.7% ) and coal and biomass combustion sources (26.0% ), followed hy
vehicle sources (18.1% ), dust sources (18.0% ), and industrial sources (6.3% ). Comparing two heavy pollution events, it was found that traffic control had an obvious
effect on reducing primary emissions, and the secondary sources may contribute to a higher DTT activity than other sources.

Key words: PM, . ; heavy pollution; extinction effect; oxidative potential; Taiyuan
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Table 1 ~Mass concentrations of chemical components of PM, 5 in this study/pg-m~

it H FIME IEREPN RPN piaiay TiH FEIfE EREPN 155K AL
PM, 89.9 61.5 111.6 1.8 Fe 3.34 2.93 3.58 1.2
NO; 11.2 6.7 14.8 2.2 Ca 2.18 2.01 2.29 1.1
S03- 11.5 7.5 14.6 1.9 Ti 0.19 0.17 0.20 1.2
NH," 8.2 4.9 10.7 2.2 Mn 0.10 0.07 0.11 1.5
Na™* 1.6 1.3 1.8 1.4 Cu 0.07 0. 06 0.08 1.3
K* 0.8 0.5 1.1 2.1 Zn 0.22 0.15 0.26 1.7
Cl- 4.1 2.7 5.1 1.9 Cr 0. 025 0.018 0. 029 1.6
Mg** 0.3 0.2 0.3 1.5 Ni 0.011 0. 009 0.013 1.4
Ca®* 2.4 2.1 2.5 1.2 As 0.018 0.010 0. 024 2.5
ocC 12. 4 9.0 15.0 1.7 Br 0. 029 0.019 0. 036 1.9
EC 9.6 6.5 12.0 1.9 Sr 0.025 0. 021 0. 027 1.3
Pb 0. 075 0. 043 0. 096 2.2

1) AR HE AR IR 15 B RN I KA 2 0 R BE A LUARL, ok 49

Cu JCE MW E R &, /3R 3.34 2,18, 0.22 Al
0.07 wg-m > (F1). EEILE TR Cr I As T
TR BT A A A AR ) AR B vk R (E
(0.000 025 wg+m > F10.006 pg-m ™) , P FhEEZ: &
TGYL . O TIRIUR S OT R W AR R A S
HBRAL A R BRI, Fe 1 Ti A 5 ttfl::%i?fﬁT

REARHR T 4107 0 2 9 1 675 S (DKUY 50N 4T,

48 T 20 AssCa he M, T, Cr HUNY 260
{EEHI N T 104 E Bk 13556 FIAR /T As L P
Cu~Zn Fil Br () EF {H15KF 10, 0 ¢ 222 51

N R, WA R R 0 LR B R b
() B FRBE N T B EF (84350 2167 R 624

et G, Zn A0 Br EEORIETHLEN 4 Rk, A
R BT AR 7% B0, As R Ph 32 R IR T4
SREFIHL Bl ZEHE . 3 158 B R R T 19 28 <00 o o 2 5%
PR TH SR, [ B 22 235 0 T R PR K R T
PM, (175 4 A — & 15 B

Xt HOTE T R AT Y K Ak 2= 414y, ol DLE 3R
p(PM, ) TETSYER (111.6 wg-m ™) FiFIE K (61.5
pgem ) M L8 ffF (£ 1). 5P K p (NO;y ),
p(SO;™ )l p (NH, ) 4351k 14.8 . 14.6 F1 10.7
pgem A RIE AR R 2.2, 1.9 F12.2
5, UL R R ) e 3 05 Yo K PM, VR B T 1)
FEHAE. WA, K | As Fl Pb SE41 407515 G R A
HRIYAEH R IR T 2(K 1), A [
TGYLFRE T PM,, AR A BV E SE— 25 43 # .
2.1.2 ARENSYRFEE T PM, k24150 A AR

WA (R B 25 B i 45 B0 (AQI) H AR ML (3
13)) (HJ 633-2012) H XTI [ p (PM, 5 ) BRAA, 52K
BEMIA MG TSR (<75 pgom ™) | BTG YL (75 ~
115 pgem ™), FEEVGYL (115 ~ 150 pg-m ) FIHE
BETG Y (150 ~250 pg-m ™). BEE TS YN  PM,

A LSO 20 e FE AT 41 A AT T 254k, 0
K2 Jm. ” ~ 2 F

N PML s Hh 25 A4 A3 v v R 2
(a) 1, BTSRRI KO R, OM A EC JvRiERy 45
BRI, Horft, fo (OMY M R 1 14. 44 fug - m” 5
A IR 1. 48 pgem | 1 ETSEAT27. 63
pgem R 5 25,02 pgem 5 p (EC) M-
R0 6. 46 pgm P HNE 10. 18, 14/42RT12. 947
pgem ™ A PG Ye It 1 5 vk PEWR (. SNA
(SO2™ . NOg.  NH," ) TR 5 YR F i 73 )

IH.19.1,28.8 . 47. 1 F169.0 pg-m >, AL 1

KA FIEE R, TG Y R TS Yo s G
K SNA 23 JIBEAN T 1.5, 2.5 F1 3.6 1§%. SOR F
NOR fg % fz i S A 75 4 ) (SO, Ml NO, ) Ik §% 4k
IR, I 75 " B SOR FR % 7% KA 0. 21 b7+
TS YL 0. 30, NOR Wil i K1Y 0. 10 _EF- 2|
VS YLY 0. 21, 1 H NOR 5 A0 X ¥ & 52 9 &b
EMFAE K ZR (P <0.05). X £, 5 15 YL FL i
AT ERL , AN RT3 T £74) A T8 8 15 1 359 A1 4801k sz iz
G 0 R T AR Nat L KL €l
Mg’ * Fll Ca®* 45 B3 0 v B AR AR i 4 75 e R B2 1
A AN [FRE 0. (AR R, 0 R VR
Bl T L AR L Y I o S G 1 I A S G B B
SRR

2(b) BT ARG YRR PM, P22y
(AT AL AR Ak, W LA W B TS e R B A i
OM 7E PM, s " (1% Jit = 43 B0 A it T B, 0 5l ok
26.24% . 26.31% ., 24.25% F1 20.35% ; 1ii EC 7E
PM, BT A3 BAE AN [A] 75 e AR B R I KR
(el , I 4 HF 16 11, 81% /K-, X5 EC 35
Z—UKHEECIR 5 A 5. AH H 2R, SNA A i i 43
BB 25 5 Yo AR B A R G B, AN 33.91% 3
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Table 2 Comparison of PM, soxidative potential in this study and other cities

p(PM, 5)

DTT, DTT

S R = /pgrm 3 /nmol+ (min-m?*) ~! /nmol-(minm-mg) - ik
N 2019 == 89.9 +33.6 2.0+0.9 22.3+5.9 A5
il 2018 A7 51.65 £24.49 4.67 £1.06 13.47 +3. 86 [10]
[ 2017 X% 97.8 £35.1 0.64 £0. 14 \ [11]
HIX 2018 X% 146.9 £45. 4 5.6+1.4 40.2 +14.2 [18]
G| 2017 X 88.8(26.8 ~214.3) 0.62(0.11 ~1.20) 6.53(3.83 ~13.01) [22]
b 2016 AR 113.8 +62.7 12.36 +6. 82 130 +100 [21]
2 2018 ~2020 AR 41.7 +25.1 2.1+1.1 55 +24 [23]
Kt 2015 ~2016 A 120.1 +54. 8 6.8+3.4 49 +16 [24]
B 2015 ~2016 A 114.6 £50.5 4.4+2.6 35+18 [24]
& 2015 ~2016 A4 113.8 +88.3 4.2+2.7 3016 [24]
] 2018 kS \ 1.7(0.91 ~3.1) \ [52]
|y 2012 HE 100(20 ~270) 0.24(0.09 ~0.32) \ [53]

1) 55 SRR R S IIEL, 155 A R BE 20R i ME ~ R ERTER

NIRRT AR B
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