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Concentratlon and React1v1ty of Carbonyl Compounds in the Atmosphere of North

China ¥ J Y e, /o A T f == rd
HUANG Yu', CHEN Xif, WANG Ying-hong3 , LIU,Zi'-gui3 , e Gui-qian3 1 Xingrit* ) a ™~
(1#School of Resources, Environment and Tourism, Cdpii;il Noimd Ufﬂversitv, Beijing 100048, China; 2‘ Department of Chemistry, Capital Normal University, “.Beijing
100043|| Chlna 3. State KFy Labosatoty of Atmospheric Bountlary Layer Ph) sics, arld Almo%pherl(‘ Chemistry(LAPC) , Institute of Afimospheric Physics, Chinese Academy of
Suemes Beijing 100059 China) 4 ; e

Abstract; To reveal the characteristics of photochemical pollution in North China, adsorbing columns with 2 ,4-dinitrophenylhydrazine ( DNPH ) were used to sample carbonyl
compounds'in Shijiazhuang and Xinglong between May 2018 and April 2019. The samples were analyzed by high-performance liquid chromatography to understand the
composition, volume fraction, source, +OH loss rate, and ozone formation potential of the carbonyl compounds. A total of 13 carbonyl compounds containing carbonyl groups
were determined, of which acetone, formaldehyde, and acetaldehyde were highest at (6.46 +5.25) x 107 (3.76 £2.29 x 10™°), and (2.65 +1.74) x10™° in
Shijiazhuang compared to(1.85 +1.27) x10 ™% (1.29 £1.02) x 10~ and(0.72 +0.48) x 10 ~° in Xinglong, respectively. The estimated maximum ozone formation
potential (OFP) of formaldehyde was much higher than that of acetaldehyde ; the C1/C2 and C2/C3 ozone formation potential (OFP) of formaldehyde was much higher than that
of acetaldehyde; and the C1/C2 and C2/C3 values showed that vehicle exhaust and fossil fuel combustion were the main sources in Shijiazhuang in association with the higher
level of industrialization. In Xinglong, the carbonyl compounds mainly originated from natural sources. Acetaldehyde (1.77 s™"), formaldehyde (1.57 s™"), and
butyraldehyde (0. 42 s ™" ) contributed most to L., in Shijiazhuang, and formaldehyde(0. 53 s ™" ) , acetaldehyde(0.47 s~"), and butyraldehyde(0. 12 s =" ) were the three
main contributors to L., in Xinglong. The carbonyl compounds contributing most to O, production were formaldehyde and acetaldehyde at(34. 61 x10~° 0, ) and (16.73 x
107* 0, ) in Shijiazhuang, compared to (11.77 x107° 0,) and (4.47 x107° 0,) in Xinglong, respectively.

Key words: North China; carbonyl compounds; source; +OH loss rate; ozone formation potential (OFP)
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Fig. 1 Sampling point information
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A 1] S 4K 07 .00 ~ 1000 LA K 13:00 ~ 16:00 iX 2
AN BE, R AR M 800 mL-min ~' | I AE R AL A [H]
Wk B A AR T B Lk SRR A 1 R 2 AT Y
SN, A DNPH HCFE A (%) i s B T — A4~ Al £k
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BOME 58 B JE, i BEL S DNPH SR A A
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20 pL. B EEBENL. W) IE B2 2 E /K =60/
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1.4 ﬁfjé*u_ﬂj F (method detection limit, MDL)
TR BRI T S % EPA TOL1A J5 i Hh M

S+ BT I B S PRV B AR VA, T A 0 7

W ITRARMER 2, 15 99% B A5 A A0

TR R, SR PTSE 144 LORFER LT A9 (4B

_

10 ™) BREEE R IME 7 WK, THA4 W 0 A AR b v O
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0P =Yred e b oW RS R TR Al 7/ LN A -
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K, ARBIFGEAE Rl — B [ ) — Ml A5OR B 2 A P47 1A
i, RG34 o34, TSR R 22, DA
TN AT T 5 2 RS % B (RSD_m) .
1.6 UERGE

AR5 2R FH 15038 S 50 S DAk T 32 1 A
B — e R R AT AR TR A W W 5T 2 DNPH R
FEH 25 2 R B R KT (45 W AR
FEAE _EATAE 24 h S HE TR 0T A I 7 Ik,
PSRRI B TR PR B2 BHEAT L 3T B [
R AR 1 AR 22 4 S Tm#fff_ﬁa i
iﬂmi Wil S ?ﬁ&filﬁ%ﬂl;&?\iﬁi L 55
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R 1B PASHIG T E i 13 Wﬁ%ﬂ@“
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(RSD_m) ¥J/NTF 15%, & WA J5 106G % B 0. K
T DS TT #4050 TSR 34 FE 88% ~
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HR B A B R R T A R AR AR AT A 24
h HEFT PRI, PRt v [l e 236 v i 41 5 3 A A AL
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F1 AEKRHR(MDL) BZEERERHRE
Table 1 ~ Method detection limit( MDL) precision and accuracy

KGR/ %

57 Fh -9 = %
Y44 i MDL x 10 D r—— T BN %
FH 0.007 4 0.94 0. 40 95.20
i 0.004 4 0.74 0.45 95. 02
IR 0.003 3 0.95 0.76 98. 06
31 0.007 7 0.51 1.71 95.32
] 0. 0067 1.24 0. 49 106. 35
T 0.004 4 0.76 0.50 96.73
ST 0.008 0 1.69 0.29 97.29
TR 0.0042 1.43 0.23 100. 87
S 0.007 4 0.93 0.32 104. 99
it 0.007 9 1.87 1.23 89. 99
S NG 0.008 6 1.59 1.54 101. 13
AP P R F 0.0025 2.00 1.13 111.72
i) - FFY 52 Y 0.005 3 1.55 0.42 106. 56
CLEE 0.003 1 0.87 0. 40 88.34
2,5- 1 IR T 0.0070 0.72 0.30 96. 52
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