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Characterization of Volatile Organic Compounds from Cooking Emissions
GAO Ya-gin'*, WANG Hong-li'* , XU Rui-zhe'?, JING Sheng-ao', LIU Yue-hui'*, PENG Ya-rong'~

(1. State Environmental Protection Key Laboratory of Formation and Prevention of the Urban Air Complex, Shanghai Academy of
Environmental Sciences, Shanghai 200233, China; 2. Department of Environment Science and Engineering, Fudan University,
Shanghai 200433, China)

Abstract: Volatile organic compounds (VOCs) do great harm to human health, and also have some impact on air quality. Cooking is
one of the important sources of VOCs, so the study of cooking emissions is of great significance. By simulating the heating of oil and
cooking, the characteristics and chemical composition of VOCs emissions for different types of oil fumes were analyzed by gas
chromatography-mass spectrometry ( GC-MS) , using different oils, seasonings, and dishes as variables. The results show that the
emission factors of the oils range from 0.81 to 2.53 g-kg™', and the emissions are dominated by halogenated hydrocarbons and
alkanes. The emission factors of the seasonings range from 25.06 to 40. 18 g-kg™', and the seasonings mainly emit alkanes. The
quantity of emissions from chili fried meat is much higher than that of tomato scrambled eggs, and the chili fried meat mainly emits
halogenated hydrocarbons, while tomato scrambled eggs mainly emit aromatic hydrocarbons and alkanes.

Key words: volatile organic compounds ( VOCs ) ; cooking emission; gas chromatography-mass spectrometry ( GC-MS) ; emission

factors; chemical compositions
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Fig. 1 Schematic diagram of the experimental

device for cooking emissions
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Table 1  Conditions of different experiments
5 VI i MR/ g TRAL S /g R /m?-h ! FF 18]/ min
1 K2 279 — — 290 25.0
2 e 279 — — 238 28.2
3 K 300 — 337 29.3
4 SR 279 — — 315 27.5
5 FEALATIN 279 — — 314 28.5
6 KEIH 279 1ER 10 258 25.5
7 KEIH 279 BRAA 10 191 25.0
8 K 279 PR 10 258 28.0
9 AEAE T 279 AER 10 290 28.0
10 P RAERT 279 FHAR 10 287 27.0
11 AEAE 279 A 10 309 26.5
12 KE 279 T 413 340 10.3
13 Kz 279 BRUD A 375 290 10.0
14 A6 279 F AR 413 338 10.3
15 A6 279 BBUD A 375 293 10.0
16 — — — — 320 120

VR4 ) R B M (kg ), BVTIT 4S8 20437 5 )R
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Fig. 2 Emission factors and relative contribution of VOCs from the heating of different oils
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Fig. 3 Emission factors and relative contribution of VOCs from the addition of different spices to the oils
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Fig. 4 Emission factors and relative contribution of VOCs for different dishes
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