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Analysis of Peroxyacetyl Nitrate and Ozone During a Typical Photochemical

Pollution Process at the Panyu Atmospheric Composition Station

Z0U Yu, DENG Xue-jiao” , LI Fei, YIN Chang-qin

(Institute of Tropical and Marine Meteorology, China Meteorological Administration, Guangzhou 510080, China)

Abstract: The typical photochemical pollution process in Guangzhou was analyzed from 2010 to 2016 by observing photochemical
pollutants (ozone (O, ), peroxyacetyl nitrate (PAN) , volatile organic compounds ( VOCs) , nitrogen dioxide (NO, ), and nitric oxide
(NO) ) and meteorological factors at the Guangzhou Panyu Atmospheric Composition Station (GPACS). The results showed that during

this photochemical pollution process, the average O, and PAN concentrations were relatively high: O 1 h concentration was 140. 6

3, max

x 107 and PAN, 1 h concentration was 4. 7 x 10 ~°. The average concentration of NO was low, which had little effect on O titration

max

and PAN elimination. The high NO, concentration, strong radiation, and low wind speed all led to the formulation and accumulation of
0, and PAN. The linear relationship between O, and PAN (R* =0.55) was affected by the fact that their precursor VOCs were not
similar. Ethene, propane, isoprene, and toluene had a large influence in PAN formation, while isoprene, 1,3,5-trimethylbenzene,
propene, m,p-xylene, and toluene had a large influence on O, formation potential. When evaluating PA concentration, we found that
its daily average concentration ranged from 0. 11 x 107" t0 0. 16 x 10™"*, which were higher than many places around the world,
indicating that this photochemical process was relatively intensive.

Key words : photochemical pollution; peroxyacetyl nitrate (PAN) ; ozone (0,) ; Guangzhou
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Fig. 2 Time series of relative humidity, solar radiation, temperature and wind speed at GPACS during Oct. 1%-9" | 2012
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Fig. 3 Air mass backward trajectories(18 h) at
GPACS on Oct. 2™ 2012

XHG R B AT M (AN 4) , R

FERL R 06.00 £ 47, HL3h % HE K & NO Al
VOCs, S NO Ml VOCs RT3 %0 B+ fR ]
SRBU AN E] 3,19 x 10 01 35,51 x 107, T
BERS B R BH 4 B 34 5, NO, R AL Bl BT, AE
HL/R09 .0038 2 £ K AE, 1M dbEF NO, JF 46 Kk
fift A= % 04, IF H NO, 5 PA H M 3E 5 A4E B PAN.
PAN F1 O, B H ABfb JEAR — 5, #1052 I i 2 AL B
H, VLB PAN il O, #82 F K KA Gk 2 ) Y
T, AR PAN AU B BLAE R4 1400,
BT 0, (I ( FH16:00), X FEERE KM
PAN RFRI 052 B 152 . 1 M PAN R 434K
FEIEZ RIS TR R AR
FELL S NO/NO, L EBEAL, Hik, AHRKSH
b2 IOV = A Y PAN I 3047 58 ke, 7% 18] PAN
RSB 7229 0. 88 x 107, TR M 0, &
JEIE AT NO T2 2Bk, NO RBL Bt 5 3
A O R B e R0 (29.36 x 1077) , Ik



1638 EZN

i

L 40 %

e

4 2012 %10 A1~9 B MEFEBASHE S VOCs, NO,, NO, PAN, O, B FHHETK
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Fig. 7 VOCs category concentrations of PAN precursors and the proportion of total VOCs observed

in the daytime at GPACS during Oct. 1%-9" 2012
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Table 1 ~MIR and K. of the speciation used in the study

T H Wb MIR K.y x 10"
e 0.25 0.27
ik 0. 46 1.15
TR 1.18 2.34
IETHE 1.08 2.54
ke 2.24 5.16
St 1.36 3.90
TE S 1.22 3.94
F BRI A 1.46 5.10
2,3- T b 1.07 6. 30
2,2- " H T ke 0. 82 2.32
2-H L gt 1. 40 5. 60
3-F 3 1. 69 5.70
EC ke 1. 14 5. 60
2, 4- e 1. 11 5.70
HO 1. 14 7.49

keke 2-H3c b 1.09 6.90
2,3- AR 1.25 5.10
3-HEC b 1.50 5.10
2,2, 4-=H 3 be 1.20 3.68
EBEE 0.97 7.15
PR O 1.56 10. 4
2,3, 4-= H ke 0.97 7. 00
2-FASL Bl 1.12 8.30
3-H B 0. 80 8. 60
TEFLE 0. 68 8.68
IETE 0.59 10. 20
1EZSbE 0.52 11. 60
E+—% 0.47 13.20
E+ ke 0.38 14.20
I 7. 40 8.50
P 11.57 26.3
-2-TH 15.20 64.0
1T 9.57 31.4
Wi-2-T K 14.26 56.4

Jfika .

-2 K 10. 47 67.0
- 7.07 31.4
-2y %4 10.28 65.0
SR g 10. 48 101
1-C — —
S 0.42 1.23
HOR 3.93 5.96
LA 2.96 6.96
&), - — 2 8.54 20.5
FK I 1. 66 58.0
4B-— 2K 7.58 13.6
L%ES 2.45 6. 60
S pn mﬁi B 1.96 5.70
[a]-Z R 7.39 18.6
-2 S B RR 4.39 11.8
1,3,5-=F3LH 11.75 56.7
4B-Z FEH 2K 5.54 11.9
1,2,4-=HHIK 8.83 32.5
1,2,3-=F3H 11.94 32.7
1,3- 5% 7.08 15.0
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Fig. 8 Proportion of each VOCs category reactivity
observed in the daytime at GPACS during Oct. 1*-9" | 2012
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Table 2 Relative contributions to ozone formation by the top 8 VOCs
species based on the MIR scales and the Propy-Equiv at GPACS
during Oct. 1*-9" 2012

MIR FFIsHEA

SRR IR IR Bl 4

Yrh HR/ % YR IR/ %
S 24.7 S 52.7
1,3,5-=H% 16. 4 1,3,5- =% 17.8
LB S 11.9 [], X-— 2 5.9
&), % -~ F 2 10.9 s 4.2
P 8.7 R 4.1
n 7.1 N 1.8
Sk 2.6 SEIbE 1.6
R 2.6 LK 1.4

2.4 PA HHIEBEULGH

PAN JE7E K BHYEHT O, 925 F, B VOCs il
SOHEA A4 W 2 5 PA H 8L, SRJ5 S NO,
RNE[ R (3) ], PA H R PAN A it #2 v
EBRREIY, ETEXTE G 2R R i %
AR, AU RS A B3 —4FE, PA AR
BN R AR, L, 7Eefkesis dead
WIS PA A B IR R B A A . PA
F R A il R S TR S R AL,
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Fig. 9 Time series of the estimated PA radical and PAN concentrations at GPACS during Oct. 1-9™" | 2012
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