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Characteristics and sources of atmospheric VOCs during spring of 2021 in Nanchang. ZHANG Hao-ran', LIU Min, WANG
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Abstract: Total of 114 volatile organic compounds (VOCs) were measured by AQMS-900VCM online monitoring system from
February to April 2021 in Nanchang. We analyzed concentration and diurnal variations of VOCs species, estimated the Ozone
formation potential (OFP) by various VOCs, and explored the possible sources of VOCs by Positive Matrix Factorization (PMF)
model. The volume concentration of total VOCs (TVOCs) in Nanchang spring was (146+40.1)x10 °. Alkanes, oxygenated volatile
organic compounds (OVOCs) and halogenated hydrocarbons were the main contributors of VOCs, accounting for (56.6+19.1)%,
(14.946.13)% and (14.8+5.12)% of TVOCs, respectively. Daily TVOCs concentrations were higher than those during night,
suggested the influences of human activities on TVOCs. The estimated OFP was mainly affected by alkanes, aromatic hydrocarbons
and OVOCs, and their potential contributions to ozone generation were 36.0%, 29.5% and 23.0%, respectively. PMF results showed
that combustion source (22.5%), natural source (22.1%), oil and gas volatilization source (21.1%), motor vehicle emission source
(17.7%) and solvent use and industrial source (16.6%) were the main sources of atmospheric VOCs in Nanchang in spring of 2021.
Key words: VOCs; ozone formation potential; source apportionment; Nanchang City; Spring
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Table 1 Monthly temperature, relative humidity and

precipitation in Nanchang during spring of 2021

A 2 H 3H 4 H
PR EE(C) 12.9£3.91 14.14.50 17.6+3.58
i E(C) 24.8 26.8 31.8
wARIREE(CC) 6.30 7.10 11.8
T FE (%) 74.8+18.7 79.5£16.3 78.8+16.0
H % 5 (mm) 165 628 429

1.2 8500k
VOCs s WilF H AQMS-900VCM KA 4%
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20mL/min, i I E -20°C T 320°C, (i A
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B2 AR R BEAT 1 IRAMR, AR BRSO AR IR
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Table 2 Volume concentrations, mass concentrations and percentages of VOCs species to TVOCs in spring Nanchang, 2021

2 3 A 4 A 2~4 H

VOCs  MABUKREE Bk Wl RBORE BURIREE Lefl ABNRE BUEIREE LBl MBURE BiEWE Wl

(<10%)  (ug/m’) (%) (<107)  (ug/m’) (%) (<107)  (ug/m’) (%) (<107)  (ug/m’) (%)
Fike  80.6+£33.9 312+131 53.7423.1 86.2423.0 333+88.9 57.3+15.7 81.8+27.5 316£106 59.0+18.8 82.8+27.9 321+108 56.6+19.1
Rif0RE 28.5+12.1 146£62.2 19.0£8.10 19.943.92 94.4+18.6 13.3+2.61 16.4+4.93 773+23.3 11.8+3.54 21.6+8.99 106+47.3 14.8+5.12
OVOCs 22.7+7.84 80.4+27.8 151523 20.8+7.01 67.1£22.6 13.934.66 21.9+7.79 67.0£25.1 15.845.60 21.8+7.49 71.54#25.4 14.9+6.13
JiER 11.842.86 59.7+14.5 7.86+1.91 16.6+4.00 83.2+20.0 11.1£2.66 13.7+2.54 68.3+12.7 9.92+1.83 14.0£3.76 70.4+18.7 9.61+2.58
Ml 6.68+£1.36 11.942.41 4.45£0.93 6.80+1.05 12.6£1.95 4.52+0.72 4.70+0.86 9.11£1.60 3.40+0.59 6.06+1.46 11.242.62 4.12+1.01
TVOCs 150+47.4  610+£195  100+32.5  150£33.0 591129 100£22.5  139+40.2 538+156  100£27.8  146+40.1 580161 100+27.6
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2 fR2 H.3 A 4 H R HATVOCS 4 F7
WIS K23 ) K ((150£47.4)x10 ). ((150+33.0)%10 %)
FI((139440.2)x1077), s F1) 4 ((146+40.1)x107°). 115 3
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Table 3 Comparisons of VOCs components between Nanchang and other Chinese cities

Bl U 1 ) WHEE VOCs WIRIEZSARIN R Fiki(%)  HIUE(%) OVOCs(%) F5EK(%)  Mba(%)  Hdhiskis
ME 2021 4E 2~4 114 146x10°. 587ug/m’ 56.6 14.8 14.9 9.61 4.12 AHFFE
A 201748 A 98 31.9x10° 37.4 14.6 14.4 16.3 17.4 [2]
I 2014 4E 105 92.9ug/m’ 37.1 11.2 22.0 16.2 13.6 [11]
EN 2015 4 8~9 H 96 41.3x10° 35.2 9.60 14.9 12.2 252 [12]
N 2018 4F 5~6 98 26.1x10° 349 13.3 242 9.53 11.3 [13]
K 2018 4F 8 H 102 40.5x10° 247 18.7 34.1 10.7 10.2 [14]
AN 20194 8 H 98 77.4x10° 31.4 222 19.0 20.5 6.90 [15]
JH & 2020 4 117 27.7x10° 35.4 15.5 33.1 6.70 8.20 [16]

2.2 VOCs F5Wkh

Wil 4 i7R,2021 FF R E 2 H.3 HA14 H VOCs
PRI EHE A BT 10 47 43 B8 Fin Al i 4z
Q2 Q2 H)LekeT By <R By D5 ERQ
1 OVOCs(1 Fi3 HYLLLFEkE6 Bl Ak Fi-
FiA (1 FATOVOCs2 T4 H), 3 MIHIEEAE (6
Bl AR Bl AR FiAT OVOCs(2 Fir). 2L

WA IR 2 L 3 H L 4 ] KA )
[ 43 59 d7 TVOCs Lk L 51 43 51l 2 (44.9£19.7)% «
(48.0£15.2)%- (48.118.7)%F1(48.1£17.8)%, ity LA
—HHN 2018 4F 4 H~2019 4F 3 RS 117 Ff
VOCs TR I AT SR TT 10 7/ VOCs
Yk e o EEYR T 23.0%Y, 52 ML, R E
I 10 £ VOCs PyFfhbess b LhAs .
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Table 4 The most abundant 20VOCs Species in spring Nanchang, 2021

2 H 3H 4 H 2~4 H

VOCs 7 H(%) VOCs 7 H(%) VOCs 7 H(%) VOCs S (<10 %) 7 H(%)
2-FBE e 11.1£3.7 St 1t 19.9+14.6 Sk 20.9£16.6 Rt 25.6£22.2 17.5+15.2
St e 10.7£12.7 2-FE R 7.8£1.3 2-F B e 9.1£1.1 2-FRIE ke 13.5+3.9 9.3+2.7
23-"HET R 6.543.6 AR 4.9+1.7 2-FEE Pk 5.0+0.58 2-FRIL B 6.9£1.4 4.7£1.0
TEUR 5.242.6 2-F B Pk 4.4+0.77 23-THIE Tk 4.9+0.62 23~ HIEET H 7.4+3.4 5.1+2.3
2-FEE Pk 47+1.4 23-ZHEETHE 412085 TEUR 4.4£1.6 ZEHE 7.143.0 4.842.1
ZHi 3.9+1.0 LI 3.8+0.45 IE+=gt 3.6+0.53 =k 4.7+1.4 3.2+0.94
L12- =5kt 3.6+4.2 P 3.3£0.35 L% 3.5+1.4 L 3.4+1.7 2.3+1.1
E+=4 2.8+1.2 [ 3.1£0.94 L5 3.5+0.40 Kt 5.5+1.0 3.7+0.70
1%k 2.742.6 ki 2.9+1.0 P 3.5¢1.1 AT 42+1.6 2.9+1.1
Wk 2.5+0.84 HER 2.6+1.2 % 3.040.47 % 4.2+1.0 2.8+0.69
P 2.4+0.77 Wk 2.5+0.54 Wk 2.440.65 Wk 3.7+1.0 2.5+0.68
S 2.3+1.1 V" 1.9+0.50 IE+—%t 2.1+0.42 IE+—4E 3.6+1.4 2.4+0.93

% 2.1£0.63 IE ek 1.9£0.83 1E ek 1.7£0.79 IR 3.0£2.4 2.1+1.6
Et—% 2.1£0.92 FR 1.5£0.45 AHEE 1.5+0.56 A 2.6£1.2 1.8+0.85
AR 2.0£1.9 S 1.5+0.44 FoR 1.4+0.46 R 2.0+0.8 1.4+0.54

[A] R 1.7+1.1 R 1.5£0.26 TR 1.3+1.0 1,1,2- =& LK 1.7+4.2 1.242.9
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x4
2 H 3 H 4 H 2~4 A

VOCs 7 H(%) VOCs 07 (%) VOCs 17 (%) VOCs SFHIME (<10 %) 07 (%)

LI 1.6£0.48 i 1.3£0.32 oK 1.1£0.30 7 1.7£1.8 1.2£1.2

Y3 1.5+0.53 L 1.243.5 SR 1.1£0.31 LR 1.9+0.8 1.3+0.54

LI 1.4+0.42 ET % 1.0£0.24 i 1.0£0.34 il 1.8+0.6 1.2£0.40

ET % 1.1x0.79 SN 1.0+0.50 E T 0.9+0.25 IET % 1.5+0.7 1.0£0.49

it 73.0£26.8 2t 72.7+18.7 21t 77.1+24.1 it 106+32.3 72.4422.1
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