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Abstract

photooxidation of the aromatic hydrocarbon ethylbenzene. The experiments were conducted by irradiating

A laboratory study was carried out to investigate the secondary organic aerosol (SOA) products from

ethylbenzene/CH,ONO/NO, mixtures in a home-made smog chamber. Size distribution of the secondary organic
aerosol particles was detected with an aerodynamic particle sizer spectrometer. The aerosol time-of-flight mass
spectrometer (ATOFMS) was used to measure the chemical composition of individual secondary organic aerosol
particle in real time. According to a large number of single aerosol mass spectra, the chemical composition of SOA was

obtained statistically. The possible reaction mechanisms leading to these products were also discussed.

Keywords: FEthylbenzene, Secondary organic aerosol, Smog chamber, Laser desorption/ ionization,
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NO(99.9%)¥ F g RL 4 fp S AR L AHER F B
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AR EAR BLTE B H MR E AT, 7
40 SC 0 3 F O 70 ST (201 8H4T T8GR, X B Bk
FAE. R EREERARS AR WEER
AEERR, B A 233L, REHSEHZE R
224 m™. AFERINIEE 16 RBENIT, B RIE
20 W, B BT = AR B3R ST K B TE B A 300~420
nm. R EEREF R 084L, FHEEE —IMEE
JE A3, 8R4 10~5000 Pa, RESHER BR S
AR H 5.

HRET=ZFT RS R . BEA DFU
(Balston, USA), KRR EEZ P EANKELE
¥ K BRE R G AEERNES R BB
R, BERESEHNBSSKREAMEE K 20 min, R
FAVBEMESE01PaLh. BERERRAE
R, AMEHEMEN G CEEREFNIIEEBEN.
BERSEE W E TR FR MY E L, T
HERFEF NO HEARSEE. B, BATHNS
SHEMRABEELEN. $EEHBHEREATS
TRE-NKEE, FTFHRAIT, FRGCBRN. 7
P KT 300 nm BOEIR R ST, T AN ER F R LB
FEAE R H BFE(OH- ), R FRINT:

CH;ONO+hv( > 300 nm)—CH,0- +NO* (1)
CH;0*+0,—~HCHO+HO," @)
HO,* +NO-—OH++NO,* (3)

1.3 YR

LEH, HIAEER H ER(0.1%) . £4(0.05%) .NO
(0.05%)MEZ S WREWEAREF S, AMH20 w
RIESEIT ST 1.5 h SRS, 43514 TSI 3321 K3
J1% B AR L3 43 7 (U (aerodynamic particle sizer
spectrometer, APS)HIATOFMS B4 B B R IR S5 48
BiEEs, MERMSTH 2 R B =4 —
KEVSIBBRT.

TSI 3321 APS(TSI Corporation, USA) il B %3
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2.2 SOA By BRI Bt i8S R itk

E24; T R A ATOFMSTl B 78 8] (B >~k
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tra, LDI-TOFMS). 7] LLE B, §— /NS BB F X
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8000 +
7000 |
6000 ~
5000
4000

3000 +

2000
1000 - |||| ‘
0 Nl 1 1 1 1 l j

0.50 0.75 1.00 1.25 1.50 1.|75 2.00 2.25 2.50 2.75 3.00
d/pm
B 1 RA TSI 3321 APS #®iZ| 4 SOA RFHIREZESH
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Table 1 Molecular structures of speculated products from photooxidation of ethylbenZzene

miz products structure miz products structure
0
40 C,H; fragment CH; 112 2-ethyl-2-butendial®™ K/Q,
0
COCH;,
44 aldehyde CH,CHO 120 acetophenone™
CHCHO
52 CH; fragment CH; hyacinthin" ©
COOH
58 glyoxal®! HCOCHO 122 benzoic acid® @
66 C.H; fragment CH; 2-ethylphenol (structural isomers)™” CHZ%*E
: U
64 furan™ W 126 3-ethyl-2,5-furandione!™ OT_OIO
T CHs
O e
78 benzene 142 2-hydroxy-5-ox0-3-heptenal o o
CHCHy 1
?\/\l H ouD
84 2-butendial™ J 144 2-ethyl-2-hydroxy-3-oxo-1,4-butandial® o H
H,CHC O
CHj
I\ CH,CH;
92 toluene™ l > 167 2-ethyl-4-nitrophenol (structural isomers)® OH
oH 0N
HaCH,C
94 phenol® 170 5-hydroxy-4,6-dioxo-2-octenal® : c;)\/?\/\ro

o
98 2,5-furandione"™

CH,CHy
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\ /2

benzaldehyde!™

OUO 186

5-hydroxy-4,6-dioxo-2-octenoic acid® Hac“f\/“\/\r
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Fig.3 Possible reaction pathway leading to
phenol and benzoic acid
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— Thor 0N ENENL0 -Bt"oH & o o Fig.7 Possible reaction pathway leading to
OH CHCHG | ClLCH: 5-hydroxy-4, 6-dioxo-2-octenal
oH
t . NO He OH
feeTaneemeT N O _&; +O 0 R o CH,CH; CH,CHj; H;CH,C H;CH,C (0]
CH.CH; H NO;  CHCHs N “OH OH g, d OH
° Z CH,CH . HO
0 = o 21 fe) CH,CHj3 CH,CH;
-HO, CO+HO+ CHCH; H — O- _—}%2’ O  -0H 0 o
5 FMRE2-BE-5-RR-3-ERBHNFTEENERZ HO HO “HO .o —HO,
Fig.5 Possible reaction pathway leading to CH,CH; NO 0CH1CH3
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Fig.6 Possible reaction pathway leading to 2-ethyl-2-
hydroxy-3-0x0-1, 4-butandial and glyoxal
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Fig.8 Possible reaction pathway leading to 5-
hydroxy-4, 6-dioxo-2-octenoic acid
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