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Observation and Study on Atmospheric VOCs in Changsha City

LIU Quan, WANG Yue-si, WU Fang-kun, SUN jie

(State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese
Academy of Sciences, Beijing 100029, China)

Abstract ; Volatile organic compounds ( VOCs) are one of the key precursors of atmospheric ozone( O, ) , which also contribute to the
production of SOA. During 2008, VOCs were measured near Changsha City. Weekly integrated canister samples were collected and
analyzed in the morning and afternoon of each Tuesday. Simultaneously, concentration, potential ozone production and sources of VOCs
in the atmosphere of Changsha were studied. The results indicated that the total VOCs species had higher concentrations in the morning
(38.4 x107%) ,and lower in the afternoon (22.7 x 107°) , where the concentration of halo carbon was the highest, and alkanes,
aromatics and alkenes came next. The m/p-xylene had the highest OH reactivity concentration ( 10.71 x 10™° C), 1,2, 4-
trimethylbenzene (6. 04 x 10™° C) and 1,3, 5-trimethylbenzene (2.23 x 10™° C) came next. Aromatics (66% ) had the most
significant contribution to the production of O, in the atmospheric VOCs of Changsha, and alkenes (26% ) and alkanes (8% ) came
next. The highest concentrations of propane and isopentane indicated vehicular exhaust and liquefied petroleum gas (LPG) appear to
be the main source of VOCs in Changsha City. Benzene/toluene ratio was higher than 0.5 which was close to 0. 8, showing solvent
volatilization was also a main source of VOCs.

Key words:; volatile organic compounds( VOCs) ; OH reactivity ; aromatic; liquefied petroleum gas (LPG)
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#1 WWEE VOCs AH FHRE (KBUMIL = 1071)
Table 1  Concentrations of VOCs compounds in Changsha in 2008 ( x 10 ~'?)

Mo 43 TR bk 25y 53 LT 10,
i CyHq 1345 299 ~ 6440 LI I doe CeHy, 128 25 ~358
ke C;3Hg 1032 140 ~5 447 2, 4-—H e C,Hyg 61 21 ~430
FHEA 12 CF,Cl, 654 163 ~2 025 1,1, 1-=& Lkt C,H,Cl, 27 18 ~335
S CH;Cl 1929 282 ~6 560 1, 2- 5Lk C,H,Cl, 567 114 ~3 587
STt C,Hy, 899 114 ~3 630 ES CqHy 1992 219 ~12514
A C,CLF, 24 21 ~308 BZNSY S CeHy, 102 27 ~496
W C,H,Cl 377 27 ~2443 Py Sk cCl, 153 85 ~ 684

1- T C,Hg 435 61 ~1373 2-H 3O ke C;Hy, 49 32 ~447
1, 3- T2 C,4Hg 174 28 ~785 2, 3-HF b C,Hy, 45 28 ~635
T C,Hy, 323 55 ~1309 3-HE-C b C,Hy, 139 38 ~987
M5 2-T 44 C,Hy 197 28 ~971 2,2, 4-=HIEL L CgHyg NA

S 2-T ¥ C,Hg 182 23 ~1370 B C,Hy, 133 33 ~1158
TRH b CH;Br 21 19 ~350 =R C,HCy 37 19 ~248
W C,HCl 53 18 ~422 1, 2-— &Nk CyH,Cl, 396 87 ~2 050
2-HI3E-2 TH CsHy, 26 15 ~ 160 23R 2 ot C,H, 84 41 ~ 688
Sk CsH,, 2496 997 ~ 17 360 R, 3-T AN C;H,Cl, 38 21 ~283
=R b CCLF 288 108 ~ 1082 2,3, 4-=H3NEE  CyHy NA

1% 45 CsHy, 136 24 ~1235 2-HI LBk CgHy, 38 18 ~484
e CsHy, 572 69 ~1769 R C,Hyg 2568 286 ~ 18 667
Sk CsHy 163 40 ~735 Wi 1, 3-— AN CyH,Cl, 59 28 ~764
5T 2- %47 CsHyg 58 25 ~286 3-H 3Bk CgHy 40 17 ~ 680
B 2- P CsHyy NA 1,1, 2-=5/ 2% C,H;Cly 94 41 ~542
1, 1-—5 ke C,H,Cl, 1277 689 ~ 10 775 ot CgHyg 64 24 ~471
3-H-1-TH CsHy, 72 30 ~350 VU 2 I C,Cl, 52 27 ~384
ZR=A Lk C,CLL Ty 108 25 ~1175 1, 2Rk C,H,Br, NA

2,2-ZHETRE CeHy 60 20 ~380 SR CgH;Cl 217 64 ~ 862
A b CH,Cl, 929 115 ~2250 L CsHyo 914 128 ~ 8762
W CsHg NA [ - F CgHyg 1338 213 ~11 204
4-TPRE- 10 CeHy 198 35 ~440 LA Cg Hyg 666 87 ~4952
b CsH,y 190 24 ~398 LB 2K CgHyo 722 162 ~9 824
2,3-ZHETRE CeHy 395 65 ~1085 T-he CoHy, 141 27 ~868
2-H ALk CeHyy 427 85 ~2 150 P k% C,H,Cl, 44 19 ~1052
3-F e CeHyy 1089 187 ~8 520 SRR CoHy, 79 25 ~642
1, -8k C,H,(Cl, 117 35 ~1255 LS CoHy, 284 46 ~2 583
[wEs CgHyy 445 105 ~2 850 1,3,5-=H2¢ CoHy, 247 87 ~1201
JE 2- C¢Hy, 32 18 ~478 1,2,4-=H% C,H), 671 152 ~6782
R1,2-—42H CH,Cl 47 25 ~653 [T N C¢H,Cl, 855 241 ~10 021
K 2-c ¥ CeH,py NA o Z G R C¢H,Cl, 983 191 ~8 974
S5 CHCI, 120 55 ~875 A AR CH,Cl, 133 61 ~4 162

®2 AREETHE VOCs B53bk (KB4 x 10 77)

Table 2 Comparison averaged concentrations of selected species measured in this study and other cities( x 10 =)

VOCs #4143 i i 119 B 12 LA HzEl4 Jon ] Kyt Jege]
[P 14.3 31.1 7.1 6.1 5.9 2.6 4.3
S 5.0 5.1 5.2 1.3 2.1 2.0 2.5
1,2,4-=H% 3.9 2.9 1.0 0.2 0.3 0.7 0.7
[a] Xf- R 12.1 7.7 3.1 1.5 1.6 1.3 1.2
V%S 2.7 3.8 1.1 1.2 0.9 1.0
4B- %K 3.7 2.8 1.1 0.5 0.6 0.7 0.6
NALEN 1.1 0.1 0.1 0.3 0.1
1,3,5-=H% 9.2 1.2 0.4 0.1 0.1 0.3 0.3

1) BURBISEF- e
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