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Chemical Characteristics and Sources of Atmospheric Carbonyls During the 2014
Beijing APEC
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Abstract: Pollution characteristic and variation trend of atmospheric carbonyls were investigated in November during the 2014 Beijing
APEC. Formaldehyde, acetaldehyde and acetone were the dominant carbonyls, accounting for 82.66% of total carbonyls, and
especially, formaldehyde accounted for 40. 12% of total carbonyls. Atmospheric concentrations of total carbonyls decreased by around
64.10% after the clean air policy was carried out during the Beijing APEC, and the variation trend of carbonyls showed a similar
pattern to those of other pollutants like PM, , during the APEC. Strong correlations ( R* of 0.67-0.98) were observed among
formaldehyde, acetaldehyde, acetone and total carbonyls during and after the APEC, indicating that they had similar sources; however,
poor correlations (R* of —0.11-0.42 and 0. 16-0. 94, respectively) were observed before the APEC, implying different emission
sources for ambient carbonyls. The calculated ratios of C1/C2, C2/C3 and OC/EC indicated that both vehicles and coal emissions were
responsible for atmospheric carbonyls before the APEC, and emissions from coal burning were the major contributor to atmospheric
carbonyls during and after the APEC, especially after the APEC.

Key words: the Beijing APEC; carbonyl pollutants; variation trend; pollution characteristic; exhaust and coal burning
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Table 1 Variations in concentrations of carbonyl pollutants before and after the 2014 Beijing APEC/pg-m ~3
5 YL ST SO 1] S EHIE T %
HH 44.90 £13.19 9.60 £3.94 7.06 +1.87 17.30 +16.82 40.12 +£11.52
LI 8.77 +0.97 5.13 £2.97 6.25+2.15 6.14 £2.83 18.51 +5.64
P 13.82 +4.54 6.14 £2.56 7.16 £2.36 8.07 +4.37 24.03 +6.03
TR 2.46 +0.36 0.75 +0.45 0.85 +£0.40 1.15+0.83 2.98 £0.77
S 0.86 +0.39 — — 0.86 +0.39 1.10%0.53
di3 1.44 +1.45 0.29 +0.09 — 1.01+£1.29 1.27 1. 11
R 1.20+0.17 0.66 +0.46 0.80 +0.34 0.80 £0.44 2.27 £0.87
R HI 1.48 +0.36 0.60 +0.30 0.46 £0.30 0.80 £0.52 1.88 £0.63
L 1.06 +0.25 0.68 £0.28 0.64 £0.22 0.75 £0.31 2.39 +0.81
7w 1.04 +0.26 0.60 £0.25 0.46 £0.29 0.68 £0.35 1.74 +0. 64
m/o-H KR H 0.55+0.11 0.63 +0.22 0.81 +0.41 0.63 £0.27 2.46 £1.50
p-FH LR 0.57 +0.29 0.63 £0.22 0.70 0.60 £0.25 1.60 £1.24
2,5- R 0.37 +0.10 0.58 £1.39 0.38%0.16 0.48 £1.02 1.58 +2.30
P 0.54+0.12 0.63 — 0.57 +0.10 1.16 +0.52
S 0.45+0.24 0.22 +0.05 0.22+0.10 0.30 £0.19 0.71 £0.26
(AR 0.43 +0.23 0.23 £0.06 0.31+0.10 0.28 £0.17 0.69 £0.22
2-T i 0.34+0.31 0.23 £0.09 — 0.28 £0.12 0.54 £0.27
SRR R 79.18 +15.72 27.53 +11.29 26.01 +8.25 40.71 £7.47 —
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Variation characteristics of carbonyl pollutants before and after the 2014 Beijing APEC
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Table 2 Correlations of carbonyl pollutants with main meteorological factors
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Table 3 Variations in concentrations ratios of C1/C2 and C2/C3 before, during and after the Beijing APEC
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Table 4  Comparison of C1/C2 and C2/C3 ratios during the Beijing APEC and those in other urban areas
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