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Characteristics of VOCs and Their Photochemical Reactivity in Autumn in

Nanjing Northern Suburb

LI Yong-yu', ZHU Bin', AN Jun-lin', GAO Jin-hui', XIA Li', ZHANG Xiang-zhi’, QIN Wei’, TANG Li-li’
(1. Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Nanjing University of Information Science &
Technology, Nanjing 210044, China; 2. Jiangsu Environmental Monitoring Center, Nanjing 210036, China)

Abstract: A continuous observation campaign was carried out with the GC5000 volatile organics online monitoring system and the EMS
system for one month in November 2011 in the northern suburb of Nanjing, and 56 VOC components and reactive gases (NO_, CO and
0,) were measured. The results showed that the VOC hourly averaged volume fraction in Nanjing northern suburb was about 48. 17 x
10°, and the minimum value of VOCs occurred at 16:00. The diurnal variation showed a bimodal characteristic, indicating the
significant impact of motor vehicle emission. The VOC concentration and O, concentration exhibited negative correlation in the day-
time. The average OH consumption rate of VOCs was approximately 3. 26 x 10 "> c¢m® + (molecule+s) =", and the largest incremental
reactivity was about 3. 26 mol+mol ~'; Alkenes contributed the largest parts of the OH consumption rate ( L°") and the ozone formation
potential (OFP) , followed by aromatics. Although alkanes were the most abundant components of VOCs in the atmosphere, it is not
the main contributor of L°" and OFP. The key active components in VOCs were ethylene, propylene, 1-butene, m,p-xylene and
isoprene, etc. The dominant factor of ozone formation was VOCs in this observation.

Key words: VOCs; photochemical reactivity; OH consumption rate; ozone formation potential (OFP) ; EKMA
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Fig. 1 Location of the observation site and its surrounding environment
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Table 1 Detection limit of the GC5000 analysis system,

the concentration and ranges of the VOC species

B (AM £ A{LE ez R
wHER SD)" x107° x10 77 x107?
R 7.54+£7.65  0.92~70.63 8.38 x10 2
A 6.23 £3.49 1.27 ~27.75 7.2 x107°2
Wk 3.53£2.05 0.56~16.57 3.9x1072
Wk 2.41+1.64 0.30~14.2 3.0x10°2
STt 1.61 £0.85 0.28~5.31 2.9x102
ET 1.64 £0.94 0.27~7.88 2.6x102
LR 5.07+2.72  0.75~13.59 3.8x102
J2-2-T 0.16 +0. 13 0.08~0.75 2.3x1072
1-TH 2.51£1.32 0.17~8.78 2.5x102
i-2-T ¥ 0.23+0.50 0.09~11.25 2.5x10°2
SRS 0.18 £0. 10 0.08~0.62 2.32x10?
Sk 1.13 +0.81 0.21~6.14 2.1x10"2
1E ke 0.90 +0. 67 0.16 ~4.69 2.3x10°2
J2-2- )0 0.12 0. 06 0.05~0.39 2.7x10?
1-4 0.31 0. 13 0.15~0.77 3x1072
G- 2 - )5 47 0.20 +0. 07 0.11 ~0.38 3.3 x1072
R PR e 0. 14 0. 06 0.07~0.27 3.6x1072
2,3-HFET kB 0.16 £0. 12 0.08~0.71 2.9x10°2
2-H L g 0.44 +0.39 0.08~3.36 2.8x102
SR 0.75 +0.53 0.29~3.63 2.1x10"2
2,4- b 0.23 +0. 10 0.12~0.61 2.7x10°2
2,2- " HET he 0.51 0. 14 0.04 ~1.00 3.9x10°2
3-HFE ke 0.36 +0. 31 0.04~2.77 4.0x1072
1-2 4 0.06 0. 02 0.04 ~0.18 4.0x10"?
EC b 0.72 +0.51 0.06~3.11 3.8x1072
N 3.21£2.68  0.48~14.85 3.2x1072
Wb 0.76 £2.14  0.04~20.61 3.8x10"2
2-HFE o 0.16 +0.35 0.03~6.83 3.1x10?
2,3- I3 0.08 +0. 04 0.03~0.21 3.1x1072
3-SR Ok 0.22 0. 16 0.03~0.91 2.9x10"?
2,2 4-=HHEMLE  0.07 £0.07 0.03~0.53 2.8x1072
1E Bk 0.26 +0. 13 0.03~0.98 2.7 x1072
S STNER 0.11 £0.09 0.03~0.96 2.7x10"?
2,3, 4-=HHE[LE  0.04 £0.01 0.03~0.09 2.5x10"2
ROk 2.61 £1.75 0.37~8.08 2.6x10"?2
2-FSL Bl 0.04 0. 02 0.02~0.14 2.4x10°2
3-H 3 BEbE 0.04 +0.02 0.02~0.18 2.4x10"2
1E b 0.06 0. 06 0.02~1.14 2.4x1072
A 1.79+1.51  0.02~10.57 2.3x10°2
], - F 1.29 £0.39 0.62~3.52 2.1x107?
KL 0.38 £0.25 0.03~1.38 2.5x10?2
A8 0.39 +0.27 0.05~1.85 2.5x1072
ETk 0.07 £0. 05 0.02~0.63 2.4x10"2
LS 0.05 +0. 06 0.02~0.69 2.3x1072
NGRS 0. 08 0. 06 0.02~0.39 2.3x1072
popae-LibS 0.18 +0. 13 0.04~1.48 3.7x1072
8] £, 3 F R 0.12 +0. 14 0.04~0.83 4.3x102
1,3,5-=H3H 0.12 +0.06 0.03~0.65 2.8x107?
LB FEH R 0.07 £0. 04 0.02~0.46 2.3x10°2
E 5k 0.14 £0. 10 0.06 ~0.55 6.1x10"2
1,2,4-=HHEH ND? — 11.6 x10 2
1,2,3-=H3R 0.06 +0. 09 0.03~0.9 2.5x1072
[6] = Z 3L H 7 0.02 0. 02 0.02~0.34 2.3x10"2
N 2 B 0.07 +0.05 0.02~0.30 2.4x10°2
ki 0.04 +0.03 0.02~0.36 2.3x1072
+ =k 0.03 £0.03 0.02~0.46 2.6x10"2

1) B SR EE AR I 22 5 2) RAGH 5 3) “—" Fom P
AR

H AW A DL RN T 1 2R 3 oy k. — &1t
BESE RO M e VO TR O AR R
(LOMyMel, = R gk A B KO R TG M (max
incremental reactivities, MIR ) 2500 #1 R 8 4= i
(OFP) . FFiFh )ik % T VOCs 5 OH M i
BRI ROV A AU S B R B R BN A 3 B
TIERBL T U R ik, H9E O A R . A
WFFE R HI OH i A8 3 A (L") R S0 A4 1o 3
(OFP) J5 i, A 3 A7 £ B0 (4 A DG 1k AR R
OH THABH A (L") AR A A i 45 (OFP) #Y 5
VAN SE

L = [vocC], x K™ (1)

OFP = [VOC], x MIR (2)
A, L7 K78 VOCs W) A i 19 OH JH FE &,
[VOC], A SEBroU il ) B A vOC KR 5k B,
K"y OH 1 F 4= 52 N (1 2 % KR, OFP 7R VOCs
Wi 1 B TR MIR A VOCs W7h i) fc K3
RN R KPR MIR ER A AHSCSCER1,22].
1.4 OZIPR B4

OZIPR #5Z7E OZIPP (ozone isopleths plotting

package ) #ExCIEAl [ % A5 2R, H T BRI T K
S LAY B A OZIPR i A
TIAR RDRAT AU Z I i i 2B 0 0 B R A2 S g
WA, IF T 455 24 5 5 J) B EKMA ( empirical
kinetics modeling approach ) fiti 5. Fij 14 # 1 W HE >k 145
FIRFE I R EUKT. 76 EKMA #2)¥ , OZIPR $447
ZUEHUAN [) 1 B2 KPR A DL AR A i A
Wy, R PEA D HE RN d5e v R AR BE S . AR X
% RADM #Liil, Ll David Street 23 i f¥) 2006 4F- %<
P X 75 B HE IO B HE RIS BB X Rk =
VOCs ., NO, #1 CO 1y /NiFEHE L, 3o 7 b g A 0 32
S EUTER.

2 HR5ITR

2.1 HEERMA IR BURRIE

2 25 T W ] S A HEA ALY (VOCs) |
—& bk (CO) , ZEMPI(NO,) . RE(0,) FI'K
G B RL F1 L R [a) R 5 B VOCs 1)
INEHARFR M H0h (15. 22 ~134.59) x 10 =7, F-IRFR
AYBUH(48.17 £16.01) x 107, 35 F i IR X
FRAE S H IR AR 2050 26. 45 £23.36) x 10775 WL
R Bt AL &8 VOCs H, e ke 5 42.42% , W 18
25.50% , 5 /KN 21.57% , L4 5 10.51% . 1A
AYEURGRIET 10 R A VOCs 1 e il 433 Ry &
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Yt 15.64% , 2 M 12.93% , & B 10.51% , TN ¢
7.32% , A 6.66% , K5 41% ,1-T ¥ 5.21% , N
15 5% , L3 T1% ,IE T HE3. 41% , Bil 5 VOCs
[ 75. 81% , iz X VOCs FILHEWF N C, ~C, 1Y
Bt IR, CIRFRZRDE. H 0° ~90° % SN AL
D7), DA s SRR T AGE A AR R . PR, P
At ARACT7 1 /N AR R 350 5 5116 x
1077, 44.86 x 1077, 42.92 x 107", 49.83 x 10 ~° , #H
FOETT 7, PU b5 ) BT I 28 33 AU A Y a7
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