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Emission Characteristics of VOCs from Typical Restaurants in Beijing

CUI Tong' , CHENG Jing-chen’, HE Wan-qing®, REN Pei-fang®, NIE Lei*, XU Dong-yao', PAN Tao’"

(1. School of Chemical and Environmental Engineering, China University of Mining and Technology ( Beijing), Beijing 100083,
China; 2. Beijing Municipal Research Institute of Environmental Protection, Beijing 100037, China)

Abstract: Using the EPA method, emission of volatile organic compounds ( VOCs) , sampled from barbecue, Chinese and Western
fast-food, Sichuan cuisine and Zhejiang cuisine restaurants in Beijing was investigated. VOCs concentrations and components from
different cuisines were studied. The results indicated that based on the calibrated baseline ventilation volume, the VOCs emission level
from barbecue was the highest, reaching 12.22 mg-m ~* , while those from fast-food of either Chinese or Western, Sichuan cuisine and
Zhejiang cuisine were about 4 mg+m . The components of VOCs from barbecue were different from those in the other cuisines, which
were mainly propylene, 1-butene, n-butane, etc. The non-barbecue cuisines consisted of high concentration of alcohols, and Western
fast-food contained relatively high proportion of aldehydes and ketones organic compounds. According to emission concentration of
baseline ventilation volume, barbecue released more pollutants than the non-barbecue cuisines at the same scale. So, barbecue should
be supervised and controlled with the top priority.

Key words :restaurants ; cuisine; VOCs; emission characteristics; GC/MS
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Table 1  Basic information of the sampling restaurants
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Fig. 1 Sampling system for VOCs emission from the restaurants
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Table 2 Concentrations of VOCs emission from typical restaurants/pg+m >
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2,2- T b CeHy, 24. 69 5.51 12.98
2,3- T b CeHyy 9.96
2- ML CeHyy 7.01 4.47 3.60 7.03
3-H A RLE CeHy 1.68 2.07 1. 68
ot
ECkE CeHy, 329. 54 23.61 15.13 11.17 7.99
PR O AT C,;Hyy 21.13 6.08 2.70
Bt C;Hyg 308. 33 20. 00 90. 18 10. 83
2,3- Ik CiHyg 17.26
- C,Hyq 1.77
e CgHyg 280. 42 15.70 105. 86 15.52
Tk Cy H,y, 190. 48 104. 57
& CioHy 122. 14 71.63
Et—% Cy Hyy 129. 07
E+ ks CyHyg 41.87
2-FHET e CsHy, 25.55 390. 43 44.70
P CyHq 1131.50 81. 00 8.29 60. 88 49.22
1,3-T 0% C,H, 288. 64 13.86 18.78
1- T C,Hy 1 020. 00 46.50 29. 66 19.01
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E A CsHy, 565. 83 20. 17 115. 94 12.25
i -2- 78 CsHy, 56. 56
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EC CeHyy 592.13 22.35 7.88 5.68
* CeHg 857. 54 13.37 5.05 35.63 6.20
R C, Hy 404. 14 23.18 18.22 11. 40
a3 CgHyo 144. 01 5.87 4.97
]/ — F 2 CgHyy 44. 56 2.65
4 — CgHyo 123. 35 .79
KL CgHyg 98. 89
IEHR CoH,y 76. 96
EALES CoHy 19.91 5.87
X 2 HEH 2R CoHy, 69. 64 8. 84
FERE AL CoH,, 12.39 18.51
1,3,5-=H% CoH), 15.21 17.34
1,2,4-=H% CoHy, 10. 73 6. 94
[T S CpoHyy 34.26 9.67
POy S CyoHy, 30.21 11.25
13-4 C¢H,Cl, 13.04
1,4-—5% CgH,Cl, 7.27 15.06
1,2,4- =50 CeH;Cl, 3.46 5.57
1-Z. 32 F g CoHys 46. 02 4.37
1-23-3-F CoHyy 21.57 12.29
S B C,Hs0 7.19 3696. 43 1248.57 10 338. 36 3367.86
= ST C,Hy O 450. 80
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¢ i) 2-CLfR CeH,},0 22.01 98.51
TR C,Hg0 188.98 476. 57
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S CH,Cl 9.07 5.04 0.79
e ZEP CH,Cl, 24.24 16.09 1. 64 5.94
Pk CCly 12. 60 31.25 4.41
LR TR C,H 0, 47.68 15.79 100. 18 13.76 9.17
FR LY M 2 Y IR CsHg 0, 17.93
HE DY S e C4HgO 14.66 1.41 2.86
ES CyoHg 43.70
1-H - 2 i g CeH,,0, 15.69
SEDHEROAR BE ( * BITARITA) 11 064. 66 4659.02 4405.74 11 089. 50 3706.46
FEMEHEROAR BE ( + B TARITA) 12219.49 4283.19 5787.27 5445.68 3925.05
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Fig. 2 Reference volume and the actual detection concentration

of VOCs emission from typical restaurants
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Fig. 3 Reference volume concentration of VOCs emission

from typical restaurants per capita
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