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Gaseous and particulate carbonyl compounds in Shanghai ambient air
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Abstract In order to explore the concentration levels and variations of carbonyl compounds in the atmosphere, a filter pack (FP)
system was used to collect gaseous and particulate carbonyl compounds simultaneously in Shanghai ambient air. There are three 47
mm filters in the FP system. Particulate carbonyls were collected on the first filter directly and then the gaseous carbonyls were
collected on the second and third filters impregnated with PFBHA. The coating amount of PFBHA was 12 pmol, the sampling flow
was 4 Lemin™' for 4 hours. The filter samples were extracted by hexane and injected into the GC/MS system. Seasonal and diurnal
variations of carbonyl compounds as well as the gas—particle partitioning were studied. The results showed as follows: 1) 15 target
carbonyl compounds are all detected in Shanghai ambient air, including 13 mono— carbonyls and 2 dicarbonyls; 2) the carbonyl
compounds exhibit significant seasonal and diurnal variations with higher concentrations in summer, the concentrations of gaseous
carbonyls reach the maximum at noon while the particle phases achieve the minimum values at the same time; the total concentration
of carbonyls is 33.8+15.9 pg/m’ in summer, significantly higher than the levels in winter (10.5+5.0 pg/m’) and spring (14.0£7.0 g/
m’); 3) gas—particle partitioning of carbonyl compounds is found to be positively correlated with ambient temperature while negatively

with relative humidity. Compared to the annular denuder—filter pack (AD-FP) system, the FP system is more suitable for field
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PFBHA 0.1 mg/mL 6 h PFBHA 0.5 pg/mL
2 pg/mL
200 pL. 2
3 79.3%~100%
30 min 3 1
1 LODs
Table 1 LODs, recovery, collection efficiency and analytical parameters for calibration and identification
LODY/ SIM
R 1% &nl% &%
ng-m” /min m/z
0.994 2.78 91.6 9.48 181, 195, 225 75 94
0.997 3.58 100 12.80, 13.04 181, 195, 238 79 96
0.998 0.74 99.8 15.71, 15.95 181, 195, 253 82 97
0.999 1.19 94.4 18.72, 18.94 181, 195, 267 89 99
0.999 0.35 93.5 20.69, 20.89, 21.01 181, 250, 265 — —
0.999 0.55 97.9 24.75, 24.94 181,239, 281 76 94
0.999 2.05 94.7 24.73,24.89 181, 239, 295 81 96
0.999 1.22 94.7 26.96 181, 195, 293 81 96
0.999 2.08 93.5 27.59, 27.69 181, 239, 309 79 96
0.999 3.35 94.0 30.36, 30.44 181, 239, 323 78 95
4- ! — — — 30.65, 30.87 181, 195, 319 — —
0.997 3.83 94.2 31.15 181, 195, 271, 301 84 97
0.999 1.05 91.7 33.08 181, 239, 337 79 95
0.998 2.06 93.0 35.65 181, 239, 351 30 96
0.998 1.10 86.5 37.84,38.04 181, 195, 251, 448 84 97
0.999 0.54 79.3 38.18, 38.76 181, 195, 265, 462 89 99
a b c 3 En & 2
PFBHA 1 8 1 [CﬁFs(CHz)T SC&H
GC/MS 1 SIM
50°C 1 min  4°C/min tel 5 0.05
220°C 20°C/min 250C 10 min 0.1 0.5 1.0 2.0 pwg/mL
220C 1.2 mL/min 15 2
MSD  EI Scan  SIM SIM
14’
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2 15 PFBHA
Fig. 2 Gas chromatogram of standards of 15 PFBHA—-carbonyl derivatives
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Table 2 Concentrations of carbonyls in gaseous and particulate phases (}+s)
/ pgem”
12 3 5
1.99+0.63 1.63%1.17 1.49+0.85 1.19+0.63 4.43+1.90 1.96+2.03
0.72+0.51 0.11+0.04 1.43+1.21 0.26+0.09 5.54+2.74 0.82+0.76
0.35+0.28 0.12+0.04 1.10+1.04 0.22+0.05 5.57+2.56 0.52+0.38
0.31+0.20 0.11+0.03 1.59+1.48 0.33+0.07 7.83+3.44 0.30+0.17
0.41+0.16 BDL 0.22+0.05 0.24+0.05 0.30+0.06 0.10+0.02
0.70+0.43 0.11+0.01 1.13+0.37 0.41+0.13 1.51+0.46 0.19+0.05
0.54+0.36 BDL 0.31+0.07 0.12+0.04 0.35+0.15 BDL
0.24+0.06 BDL 0.39+0.08 0.15+0.02 0.43+0.07 0.12+0.01
0.28+0.07 0.10+0.01 0.31+0.08 0.16+0.03 0.35+0.05 0.15+0.02
0.40+0.23 BDL 0.53+0.15 0.11+0.01 0.58+0.12 BDL
0.75+0.36 0.16+0.02 0.85+0.23 0.32+0.08 0.56+0.19 0.33+0.11
0.30+0.06 0.13+0.01 0.17+0.07 0.13+0.02 0.30+0.09 0.17+£0.04
0.34+0.09 0.12+0.01 0.160.02 0.13+0.02 0.31+0.05 0.13+0.01
0.47+0.16 0.10+0.01 0.42+0.16 0.13+0.01 0.83+0.43 0.11+0.02
7.79+3.60 2.68+1.35 10.11£5.86 3.90+1.25 28.89+12.31 4.89+3.62

BDL
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