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Source Apportionment of VOCs in the Northern Suburb of Nanjing in Summer
YANG Hui, ZHU Bin, GAO Jin-hui, LI Yong-yu, XIA Li

(Key Laboratory of Meteorological Disaster of Ministry of Education, Nanjing University of Information Science and Technology,
Nanjing 210044 , China)

Abstract: Hourly concentrations of ambient volatile organic compounds ( VOCs) were sampled in August 2012 in the northern suburb
of Nanjing. Emissions of VOCs were analyzed by using PMF ( positive matrix factorization) and CPF ( conditional probability
function). The hourly average mixing ratio of the TVOCs in summer was (33.84 +27.77) x 10~ with a bimodal diurnal variation
trend. 49.3% of the TVOCs were alkanes, 24.4% were alkenes, 18.5% were aromatics and 7. 81% were acetylene. Five sources
were identified as summer major contributors to ambient VOCs concentrations by PMF. 33.1% of the total VOCs was attributed to
vehicle related emissions, 25. 8% to fuel evaporation, 23.2% to industrial emissions, 8. 1% to solvent evaporation and 9. 7% to plant
emissions. For alkanes, vehicle emissions, industrial emissions, fuel and solvent evaporation accounted for 23. 7% , 35.3% , 31.3%
and 2% , respectively. For alkenes, fuel evaporation accounted for 41. 1% , industrial emissions for 18. 4% , and vehicle emission for
24.3% . Vehicle emission was the major contributor to aromatics, accounting for 49.2% , followed by solvent evaporation, which
accounted for 30. 8% .

Key words : volatile organic compounds (VOCs) ; variety characteristics; positive matrix factorization (PMF) ; conditional probability

function (CPF) ; source apportionment
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Fig. 1 Location of observation point and distribution

of emission sources
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Table 1  Pretreatment method of the sample for zero value and S/N for PMF

EW L (S/N) WL Ec 4 0 18 FERL PRI AbER 5 i
<0.2 =80% Bad BT R OR A
0.2~2 50% ~80% Weak UNC ¥ K 3 %, AR S
>2 <50% Strong IR (0

X IZ YRR — I 2 B s, S b v D7
25 n AR
1.4.2 Rz EITHE

PMF 32 1 155 2 32 55 75 2 A0 N 09 A i 7 J2
(uncertainty, UNC). UNC BYITE T EEAIRZF,
HR B FRE SRR EE 9 0. 05 A5 5 7 R KT IN £k 22 Fn
FFE . B (6) FI(T) B .

UNC, = 0.05 - X, + MDL, (6)
3xNxc
MDL; = —— (7)

A X, 2t B i e B A PR R N Oy I
e HREARTIZ YRR H S (38 K&, MDL,
A FN T AR (method detection limit) , /&48
e I He— o3 B O v A T I 2ok AR S (LA i T
AEER) 43 BT ) A AR S BE LA 99% A5 BE X
TAS EURE S TR 5E ok i B (MR B . B4 R
PLIFP ) MDL WL 2.

2 ER5HMh
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60 32
——VOCs a 4 600
- —— il
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2 45k s 30 Jas0 B
= 0 2
§ 1288 {300 2
g 0 #| 8
5 1726 150 =
= +
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: : : . : : : 24
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2 2 2 2 2 2 2 =2
i} wy o — =+ -~ = oy
= = = — - - [} ol
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2 2012 FEZF VOCs RO Y, BE, BRERETHAEWL
Fig. 2 Diurnal variation of VOCs, temperature

and total solar irradiance
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HE . LR PRI T AR RBE > AR AN
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F®2 2012 £EZF VOCs WERMS I ERMUR x 10~
Table 2 Mixing ratio and MDL of VOCs in summer 2012 x 10 ~°

LR B N e/ ME SN FH{H i s 2 7RI PR D
s 0. 44 85.83 4.93 4.06 0.08 1
ke 0.25 26. 57 2.79 2.34 0. 04 2
STk 0.21 8.08 1.47 1. 06 0.03 3
ETH 0.18 13.36 1.51 1.33 0.03 4
ke 0. 00 1.27 0.13 0.16 0. 02 5
S 0.05 11.21 1.29 1.24 0.02 6
1E Gk 0.05 12.27 0.88 1.01 0.02 7
LR I o 0.00 41.94 0.13 1. 64 0. 04 8
2,2-HIFET 0.01 12.53 0.52 0. 89 0.04 9
2-FR L e 0.00 0.71 0.08 0. 09 0.03 10
2,3-HHFET ke 0.00 4.19 0. 40 0.52 0.03 11
3-H ke 0. 00 3.62 0.35 0.49 0. 04 12
1EE ke 0. 00 5.33 0.52 0. 66 0.04 13
2,4-Z HIIE 0. 00 0.45 0.05 0. 06 0.03 14
EZ =R 0.00 32.23 0.73 2.34 0. 04 15
2-HFEC 4 0.00 1.09 0.11 0.13 0.03 16
3-SR Ok 0.00 0.38 0.04 0.05 0.03 17
2,3- 3 0.00 1.39 0.15 0.16 0.03 18
2,2, 4- = H R SbE 0. 00 0. 66 0.03 0.03 0.03 19
1E B 0. 00 1.79 0.14 0.16 0.03 20
FH LR O 0.00 1.00 0.08 0. 09 0.03 21
2,3 ,4-=H 3 be 0. 00 0.25 0.02 0.02 0. 02 22
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