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ABSTRACT

Under-fired charbroiling cooking processes are known as important contributors of particulate matter (PM). In this
study, we characterized the emission of particulate matters from under-fired charbroiling cooking processes using the
hood method. Accumulated mass concentration of PM;, was 92.2~99.5% and particle size of 2.0~2.5 pm was highest.
The concentration of PM increased very sharply at the beginning of charbroiling meats and then gradually decreased
as the charbroiling continued. PM concentration also increased very sharply when gravy from meat spilled onto the
frame of fire. However, mass concentration during charbroiling using only charcoals was very low compared to that of
meats. We estimated the emission factors of charcoal, pork belly and pork shoulder respectively; 0.01~0.02 g/kg,
5.02~6.26 g/kg, 2.86~4.15 g/kg of PM,s, 0.01~0.03 g/kg, 7.44~791 g/kg, 4.54~5.56 g/kg of PM,,, and 0.02~0.05 g/
kg, 7.59~7.95 g/kg, 4.93~5.68 g/kg of TSP. The emission factors of charcoal were negligible and the emission factors
of pork belly were higher than that of pork shoulder. Emission rates of particulate matters from under-fired charbroiling
cooking process were estimated as 578,009~1,265,152 kg/yr of PM,s, 917,539~1,598,619 kg/yr of PM,, and
996.358~1,606,703 kg/yr of TSP. But emission factors should be verified with an in-stack cascade impactor because
the reported method involves some assumptions.
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Fig. 1. Drawing of the pilot plant for under-fired charbroiling
process (unit : mm).
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Fig. 2. Pictures on measurement of emissions.
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Fig. 3. Size distribution of particulate matter.
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Table 2. Emission factors of charcoal and pork(g/kg)
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C Emission rate . Samplin Emission factor
(m,:ec) (ms?sec) (ug/m’) (ug/sec) wfg‘;éht tirl;e ¢ (¢/kg)

PM,s PM,, TSP PM,s PM,, TSP (min)  PM,; PM,, TSP
Charcoal #1 4.2 0.13 349 602 1087 4.6 79 143 1066 23 0.01 001 0.02
Charcoal #2 4.1 0.13 643 106.1 162.6 83 137 209 9425 36 0.02 003 005
Charcoal #3 43 0.14 70.8 902 1079 9.6 122 146 8626 35 0.02 003 004
Pork belly #1 44 0.14 36658 46279 46519 506.5 6394 6427 1504 31 626 791 795
Pork belly #2 4.5 0.14 43829 6497.6 66238 6193 9181 9359 2294 31 502 744 759
Pork shoulder #1 4.2 0.13 2103.6 33402 36215 2774 4405 4776 192 33 2.86 454 493
Pork shoulder #2 4.3 0.14 27179 34933 3603.1 3670 471.7 4865 200 35 385 495 511
Pork shoulder #3 4.7 0.15  3419.6 45769 46757 5047 6755 6900 204.1 28 415 556 568
¥With the assumption that particle shape is sphere and and particle density is 1 g/cm’.
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