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Variation Characteristics of Ambient Volatile Organic Compounds ( VOCs) in

Nanjing Northern Suburb, China

AN Jun-lin, ZHU Bin, LI Yong-yu

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

Abstract: Based on the data of volatile organic compounds (VOCs) collected continuously from Mar 1, 2011 to Feb 29, 2012 in the
northern suburb of Nanjing, characteristics of their temporal variation, photochemical reactivity of their compositions and source
characteristics of VOCs were analyzed. The results showed that the mean value of VOCs mixing ratios was 43.52 x 10 ™ (volume
fraction). There was an obvious seasonal cycle of VOCs, with the maximum in summer and minimum in winter. Diurnal variation of
VOCs mixing ratios showed a very clear cycle, with higher average VOCs mixing ratios at nighttime than at daytime. The seasonal trend
of VOCs mixing ratios at night was in the order of summer > autumn > spring > winter, whereas the order during daytime was winter >
summer > spring > winter. Mixing ratio of VOCs had greater diurnal amplitude in autumn and lesser in winter. Alkanes and alkenes had
greater diurnal amplitude in autumn. Aromatics and alkenes had greater diurnal amplitude in spring. Using the propylene-equal mixing
ratios method, alkenes was found to be the largest part of VOCs, followed by aromatics, and alkanes was the least. The ratios of T/B,
E/B and X/B were 1. 23, 0.95 and 0. 81, respectively, possibly due to the aging of the air mass at this site. The robust vehicular
indicator, 3-methylpentane, which is an intrinsic component gasoline, was used to estimate the contributions of traffic versus non-traffic
sources. The non-traffic source contribution was significant for ethene (85% ), toluene (71% ) and m,p-xylene (82% ).
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Table 1  Average mixing ratios of VOCs in Nanjing x 10 ~°

25 Moy A FrifEiR 2 AR o IS R KO x 10" MIR
hi 6.97 6. 88 0.04 ~72.44 0.08 0.25 0.25
ke 3.29 1.98 0.15 ~18.39 0.04 1.09 0.48
ET 4 1.69 1.20 0.02 ~18. 61 0.03 2.36 1.02
STk 1.51 0.96 0.02 ~12.60 0.03 2.12 1.21
Bk 0.81 0.69 0.01 ~11.48 0.02 3.94 1.04
S 1. 12 0.89 0.01 ~11.16 0.02 3. 60 1.38
IR 0.11 0.13 0.01 ~2.13 0.02 4.97 2.40
A=Y 0. 67 0. 63 0.02 ~6.17 0.04 5.20 0.98
F7NEY 0. 40 1.07 0.02 ~20. 61 0.04 6.97 1.28
LR e e 0.10 0.19 0.02 ~2.90 0.04 — 2.80
2,2-"HHFET ke 0.50 0.31 0.02 ~4.70 0.04 2.23 0.82
2, 3- T HET ke 0.07 0.11 0.02 ~2.54 0.03 5.78 1.07
2-FR L e 0.34 0.37 0.02~5.17 0.03 5.20 1. 50
3-FE Sk 0.25 0.28 0.02 ~5.51 0.04 5.20 1.50

JEda 1E Bk 0.14 0.14 0.02 ~2.90 0.03 6.76 0. 81
L e 0.12 0.18 0.02 ~6. 80 0.03 9. 64 1. 80
2-HIEC g 0.36 1.06 0.02 ~15.20 0.03 — 1.08
3ROk 0.20 0.20 0.02 ~1.73 0.03 — 1. 40
2,3- I3 0.13 0.42 0.02 ~9.08 0.03 — 1.31
2, 4- b 0.10 0.28 0.02 ~10.00 0.03 4.77 1.50
IEEE 0.10 0.41 0.01 ~12.68 0.02 8. 11 0. 60
2,2 ,4-=H R be 0.09 0.22 0.02 ~10. 35 0.03 3.34 0.93
2,3, 4-=H 3 0.06 0.10 0.01 ~1.64 0.02 6. 60 1. 60
2-FSL Bl 0.04 0.15 0.01 ~7.24 0.02 — 0.96
3-H B 0.05 0.04 0.01 ~0.79 0.02 — 0.99
ET4 0.10 0.19 0.01 ~4.27 0.02 9.70 0.54
IE5SbE 0.10 0.19 0.06 ~8.72 0.12 11.0 0. 46
+—ki 0.13 0.27 0.01 ~4.46 0.02 12.3 0.42
+ =k 0. 06 0.15 0.02 ~7.21 0.03 13.2 0.38
o 5.68 4.23 0.32 ~81.04 0.07 8.52 7.40
Sl 2.45 2.10 0.02 ~26.45 0.03 26.3 9.40
- T4 1.61 1.35 0.01 ~11.47 0.02 31.4 8.90
-2-T 0 0.16 0.16 0.01 ~2.25 0.02 64.0 10.0

o W5i-2-T 4 0.17 0.22 0.02 ~11.25 0.03 56. 4 10. 0

i -k 0.15 0.25 0.02 ~4. 89 0.03 31.4 6.20

J2-2- 1% 0.05 0.09 0.02~2.11 0.03 67.0 8. 80
-2 - I3 0.05 0.13 0.02 ~2.34 0.03 65.0 8. 80
SR 0.54 0.82 0.01 ~21.60 0.02 101.0 9.10
i 0.17 0.32 0.02 ~3.96 0.04 37.0 4.40

gz LR 3. 12 2.04 0.02 ~19.94 0.04 — 0. 50
PN 3.14 3.32 0.02 ~32.58 0.03 1.22 0. 42
2R 2.10 1.68 0.02 ~12.88 0.03 5.63 2.70
V¥ 3 1.19 1.18 0.01 ~13.93 0.02 7.0 2.70
], XF-— HK 0.94 0.77 0.01 ~9.92 0.02 18.7 7. 40
K- 2 0.43 0. 68 0.01 ~21.04 0.02 13.6 6.5
KN 0.31 0.27 0.01 ~3.58 0.02 58.0 2.20
IERHR 0.13 0.21 0.01 ~2.40 0.02 5. 80 2.10

i SRR 0.14 0.19 0.01 ~1.06 0.02 6.30 2.20

FERE [B] 3 F R 0.20 0.22 0.02 ~3.84 0.04 18.6 —
X 2 SRR 0.13 0.23 0.02 ~2.56 0.04 11.8 —
LB HEF R 0.14 0.52 0.01 ~25.10 0.02 11.9
1,2,3-=H% 0.09 0.19 0.01 ~3.65 0.02 32.7 8.9
1,2,4-=H% 0. 07 0.12 0.03 ~3.36 0.06 32.5 8.8
1,3,5-=H% 0.43 0.49 0.02 ~7.41 0.03 56.7 10. 1
[a] — 2,38 0.19 0.52 0.01 ~8.59 0.02 —
X L HIR 0.11 0.20 0.01 ~2.21 0.02 — —

fe ke 19. 64

fiike 11.03

Hek 3.21

FHER 9.73

B VOCs 43.52

1)Koy : VOCs 55 OH SR 4L [ em® (molecule-s) =1 1180 MIR . k55U 16 M ( 0,/VOCs) [
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Fig. 3 Diurnal variations of VOCs mixing ratios
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Fig. 4 Seasonal variations of VOCs mixing ratios in propylene-equivalent and MIR methods
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