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The Study on the Emission Characteristics of Particulate Matters from Meat Cooking
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Abstract : Emission from meat cooking may contribute to the concentration of the Particulate Matters(PM) in the city. This study
is to investigate the particle size and the emission characteristics of particulate matters from pork and beef cooking. The chamber
was installed for sampling of PM generated from pork belly and beef sirloin cooking including seasoned ones. Cascade Impactor
and Portable Aerosol Monitor (PAM) were used to analyse the particle size distribution. At the result of the Cascade Impactor
sampling, particulate matters from the pork cooking was higher than that of beef. The gravimetric concentration of PM according
to the size was highest at the range of 1.95~3.2 um and the gravimetric concentration of PM from the non-seasoned meat was
higher than that of the seasoned one. The emission factors from pork, pork seasoned, beef and beef seasoned were 1.36 g/kg, 1.03
g/kg, 1.23 g/kg, 0.92 g/kg respectively. To see the result of PAM sampling, the ranges of 1.6~2.5 pm and 2.5~3.5 um were reveled
as highest. The ration of PM,s/PM,¢ from pork and beef was 0.56~0.58. The emission factors from pork, pork seasoned, beef and
beef seasoned measured by PAM were revealed as 3.37 g/kg, 2.76 g/kg, 2.93 g/kg, 2.77 g/kg respectively.
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Fig. 1. Experimental diagram for the measurement of PM emi-
ssion from meat cooking.
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Table 1, Size distribution of particulate matters by cascade im-

pactor (unit : pg/m®)
Size (um) Pork  Pork Seasoning Beef Beef Seasoning
~0.06 338 248 158 45
0.06~0.2 271 135 45 271
0.2~0.38 7 0 0 0

0.38~0.66 17 0 113 68
0.66~118 139 113 474 338
1.18~195 26 23 902 789

195-32 3,360 2,381 2,774 2,007
3.2~7 857 1,105 564 226
7~13 1,015 564 451 338

TSP (ug/m% 6,030 4,569 5,481 4,082
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Fig. 2. Size distribution of particulate matters from pork and
beef cooking measured by cascade impactor,

Table 2, Size distribution of particulate matters by portable
aerosol monitor (unit : pg/m®

Size (um) Pork  Pork Seasoning  Beef  Beef Seasoning

022-028 274 231 232 201
028~035 389 312 394 352
0.35-045 673 542 572 568
045~058 708 578 612 578
058-07 532 495 442 491
0.7~1 772 723 711 739
1-16 1,351 1,208 1105 1169
16~25 3,720 3,010 3,294 3114
25-35 3,876 2,994 3,487 3104
35-5 2,522 2,063 2,065 1894
5.0~75 201 124 138 137
7.5~10 1 0 5 0
TSP (P'\Q‘O) 15,019 12,280 13,057 12,347
(ug/m”)
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Fig. 3. Size distribution of particulate matters from pork and
beef cooking measured by portable aerosol monitor,
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Table 3. The concentrations and ratios of PMys and PMyg by
Cascade Impactor

ltems Pork Porkl B%f. Average
Seasoning Seasoning

(ng;%) 2,276 1,667 2913 2394 2288

PMyo

(ug/m) 5,623 4 287 5,256 3,913 3,674

;'\:/7'5 0.41 0.37 0.55 0.61 0.49
10

(J;rzg) 6,030 4,569 5,481 4,082 5,041

Table 4, The concentrations and ratios of PM.s and PMio by
portable dust monitor
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Fig. 4, Emission factors of pork and beef cooked with porta-

Pork Beef
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PMes g 419 7,099 7,362 7,212 7,523
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Table 5. Number concentration of particulate matters by cascade impactor

size Mean Diameter Particle Number Concentration (N/m?) Particle Mass ~ Particle Density ~ Particle Volume
(um) (um) Pork  Pork Seasoning Beef Beef Seasoning @] (g/em?) (m?)
0 0.00

~0.06 0.03 2 4E+19 1.8E+19 1.1E+19 3.2E+18 1.4E-23 1.0 1.4E-23
0.06~02 0.13 2 AE+17 1.2E+17 39E+16 2 AE+17 1.2E-21 10 1.2E-21
0.2~0.38 0.29 55E+14 0.0E+00 0.0E+00 0.0E+00 1.3E-20 1.0 1.3E-20
0.38~0.66 0.52 2 3E+14 0.0E+00 1.5E+15 92E+14 7 4E-20 10 7 4E-20
0.66~1.18 0.92 3.4E+14 2 8E+14 1.2E+15 8 3E+14 4 1E-19 1.0 4 1E-19
1.18~195 1.57 1.3E+13 1.1E+13 4 5E+14 39E+14 2 0E-18 10 2. 0E-18
1.95~32 2.58 3.8E+14 2. 7E+14 3.1E+14 2. 2E+14 89E-18 10 8.9E-18
3.2~7 510 1.2E+13 1.6E+13 8.1E+12 3.3E+12 6.9E-17 10 6.9E-17
7~13 10.00 1.9E+12 11E+12 8.6E+11 6.5E+11 52E-16 1.0 52E-16
Total 2 4E+19 1.8E+19 1.1E+19 3.4E+18 6.0E-16 6.0E-16
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Table 6, Number concentration of particulate matters by portable aerosol monitor

size Mean Diameter Particle Number Concentration (N/m°) Particle Mass ~ Particle Density ~ Particle Volume
(um) (um) Pork Pork Seasoning Beef Beef Seasoning ©)] (9/em?) (m°)
022
0.22~0.28 0.25 3.3E+16 2.8E+16 2 8E+16 2 5E+16 8.2E-21 1.0 8.2E-21
0.28~0.35 0.32 2 AE+16 1.9E+16 2 4AE+16 2 2E+16 1.6E-20 10 1.6E-20
0.35~0.45 0.40 2.0E+16 1.6E+16 1.7E+16 1.7E+16 3.4E-20 1.0 3.4E-20
0.45~0.58 0.52 9 9E+15 81E+15 8.6E+15 8 1E+15 7 2E-20 1.0 7 2E-20
0.58~0.7 0.64 3 9E+15 3.6E+15 3.2E+15 3.6E+15 1.4E-19 1.0 1.4E-19
0.7~1 0.85 2 4E+15 2 2E+15 2 2E+15 2 3E+15 3.2E-19 1.0 3.2E-19
1~16 1.30 1.2E+15 1.1E+15 9.6E+14 1.0E+15 1.2E-18 1.0 1.2E-18
1.6~25 2.05 8 2E+14 6.7E+14 7 3E+14 6.9E+14 4 5E-18 10 4 5E-18
25~35 3.00 2 7E+14 21E+14 2 5E+14 2 2E+14 1.4E-17 1.0 1.4E-17
35~5 425 6.3E+13 51E+13 51E+13 4 7E+13 4.0E-17 10 4.0E-17
5~75 6.25 1.6E+12 9. 7E+11 1.1E+12 1.1E+12 1.3E-16 1.0 1.3E-16
7.5~10 8.75 2 9E+09 0.0E+00 1.4E+10 0.0E+00 3.5E-16 10 3.5E-16
Total 9 6E+16 7 9E+16 8 5E+16 7 9E+16 54E-16 54E-16
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