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Pollution Characteristics of Aldehydes and Ketones Compounds in the Exhaust of

Beijing Typical Restaurants

CHENG Jing-chen', CUI Tong’, HE Wan-qing', NIE Lei'" ,WANG Jun-ling' ,PAN Tao'

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

Abstract: Aldehydes and ketones compounds, as one of the components in the exhaust of restaurants, are a class of volatile organic
compounds ( VOCs ) with strong chemical reactivity. However, there is no systematic study on aldehydes and ketones compounds in the
exhaust of restaurants. To further clarify the food source emission levels of aldehydes and ketones compounds and controlling measures,,
to access city group catering VOCs emissions control decision-making basis, this study selected 8 Beijing restaurants with different
types. The aldehydes and ketones compounds were sampled using DNPH-silica tube, and then ultra performance liquid chromatography
was used for quantitative measurement. The aldehydes and ketones concentrations of reference volume condition from 8 restaurants in
descending order were Roasted Duck restaurant, Chinese Style Barbecue, Home Dishes, Western Fast-food, School Canteen, Chinese
Style Fast-food, Sichuan Cuisine, Huaiyang Cuisine. The results showed that the range of aldehydes and ketones compounds (C1-C9)
concentrations of reference volume condition in the exhaust of restaurants was 115. 47-1035. 99 pg-m . The composition of aldehydes
and ketones compounds in the exhaust of sampled restaurants was obviously different. The percentages of C1-C3 were above 40% in the
exhaust from Chinese style restaurants. Fast food might emit more C4-C9 aldehydes and ketones compounds. From the current situation
of existing aldehydes and ketones compounds control, the removal efficiency of high voltage electrostatic purifiers widely used in Beijing
is limited.
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Table 1  Basic information for the sampled restaurants
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Fig. 1 Sampling points of straight pipe
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Table 3 Aldehydes and ketones concentrations in the exhaust of typical sampled restaurants/pg+m =~

3

oy JERSIE (n=6) RHH(n=2) W (n=2) JI3E(n=4)

min max ave min max ave min max ave min max ave
FH % 221.62 449.11 328.07 59.31 61.98 60.65 40.05 57.21 48.63 33.08 50.62  42.77
M 186.66 329.36 250.74 39.06 41.80 40.43 10.63 19.01 14.82 17.78 38.55  28.70
TS 68.60 279.63 120.28 24.20 26.91 25.56 10.57 11.12 10.85 11.25 19.00  15.05
PR 45.21 292.88 182.70 29.49 30.25 29.87 — — — — — —
I 35.59  68.07 48.68 13.71 14.03 13.87 1.86 1.86 1.86 11.67 26.26  18.47
2- T 14.69 256.21 62.21 50.63 55.81 53.22 — — — — — —
THE 29.47 108.72 69.10 21.30 21.54 21.42 3.02 3.36  3.19 9.14 17.30 12.35
o 12.81  61.22  42.03 17.73 20.50 19.12 — — — 5.50 6.11 5.81
S G 53.45 124.78 81.64  7.05 7.22 7.13 — — — — — —
PR 0.78 20.27 8.8 16.62 18.70 17.66  3.86  4.44 415 11.02 28.8  20.58
LIS PP L2 PP bd bd bd — — — — — — — — —
[/ % FH SO Y 3.03 9.17 5.62 — — — — — — — — —
CL % 15.48  66.00 35.16 47.67 62.94 55.31 19.22 20.93 20.08 45.97 68.72  59.46
2,5- T H LR B bd 18.57 18.57 — — — — — — — — —
At 820.82 1568.17 1174.59 335.45 353.00 344.23 90.69 114.60 102.64 139.91 250.08 200.28
ey AP (n =4) PR (n=3) bR (1 =2) R (n=2)

min max ave min max ave min max ave min max ave
HH i 25.12  46.59 34.20 3.49  4.94  4.03 123.21 145.72 134.46 23.60 26.40  25.00
L 19.40 33.82 27.04 6.59 12.39  9.59 162.95 189.28 176.12 8.02 13.46  10.74
PRI 10.80 16.67 13.26 10.05 15.98 12.23  94.36 118.71 106.53 2.22  4.48 3.35
R 1.22 5. 40 3.44 — — — 61.66 76.05 68.86  6.32 9. 00 7.66
5] 12.53  28.55 18.36  1.43 3.93 2,59  63.60 63.89 63.75 2.96  5.84 4.40
2- T — — —  14.65 18.74 17.11 141.74 160.66 151.20 1.81 1.81 1.81
TR 10.27 15.41 12.63 4.18  7.44 590 6501 69.10 67.06 9.92 18.43  14.18
o 29.99  29.99 29.99  5.30 5.30 5.30 28.83  31.98  30.40 — — —
S 4.28 572 5.00 3.52 7.20 5.36 3.24  3.24  3.24 — — —
P 17.10  32.63 26.62 10.25 17.35 14.96  48.79 53.80 51.30 5.87 11.17 8.52
45 R L — — — — — — — — — — — —
[i) /Xe} R 5 P — — — — — — — — — — — —
(SN 77.21 110.80 95.24 34.76 67.26 52.53  48.51 53.99 51.25 13.87 23.51  18.69
2,5- 1 O TR — — — — — — 7.43 7.43 7.43 — — —
4t 175.72 305.40 240.78 86.57 154.69 124.30 878.74 933.78 911.59 75.58 111.31  93.44
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Table 4 Concentrations of aldehydes and ketones measured in the exhaust of sampled restaurants and concentrations of reference volume condition

BITHH Y FH R B JII3 g e peURE SRR
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Table 6 Comparison of aldehydes and ketones concentrations before and after purification using electrostatic purifiers/pg-m 3
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