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Abstract

It isvery important to investigate air pollutants and emissions emitted from open burning in order to control non-
point sources effectively. In this study, we utilized incineration simulator proposed by U.S. EPA and investigated
concentrations of TSP, PM10, PM2.5 from woods and household wastes burning to calculate emission factors and
build emission inventories.

The results of experiment with 15 kg of woods and 3 kg of household wastes using the incineration simulator
were as follows: in case of woods burning, TSP concentration was 66.4 mg/m®, PM10 concentration was 28.4
mg/m®, PM2.5 concentration was 17.9 mg/m?, respectively; in case of household wastes burning, TSP concen-
tration was 118.4 mg/m®, PM 10 concentration was 66.8 mg/m®, PM2.5 concentration was 55.2 mg/m®, respectively.
Concentrations from household burning, as stated above, were higher than those from woods burning.

Emission factors (EFs) for woods and household wastes burning were calculated as 2.45 and 6.75 g/kg for TSP,
0.86 and 5.45 g/kg for PM 10, 0.78 and 4.81 g/kg for PM2.5, respectively. EFs of TSP, PM10, PM2.5 calculated
from household wastes burning were higher than those of woods burning.

When we added PM emissions from woods burning and household wastes burning to Korean National Emission
Inventory named as Clean Air Policy Support System (CAPSS), CAPSS annua emissions of TSP, PM10, PM2.5
were increased by 0.08~0.26% (An increase rate for TSP, PM10, PM2.5 were 0.08~0.10%, 0.16~0.20% and
0.18~0.26%, respectively). Note that we assumed that the 1% of household wastes is emitted by open burning.
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Fig. 1. Diagram of open burning simulation chamber.
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Fig. 2. Diagram of burn hut, sampling point and stack.
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Table 1. Composition of household wastes.
Lee(2006) NIER (2008) Moon (2007)
Compounds Rural Rural Urban Rural Max (%)  Min(%) Mean(%)
(A village) (B village) question question
Foodwaste 12 36 0.0(S.C) 14 36 0.0 20
Paper 51.2 35.2 50.0 84.4 84.4 35.2 55.1
Vinyl 154 21.3 237 9.7 237 9.7 154
Plastic 20.7 17.1 0.0(S.C) 1.0 20.7 0.0 12.6
Leather 12 35 23 0.2 35 0.2 1.8
Wood 24 1.3 17.4 32 17.4 13 6.1
Fiber 17 109 0.0 0.0 109 0.0 31
Etc 5.9 15 6.6 0.2 6.6 0.2 34
Agricultural waste vinyl 05 55 0.0 0.0 55 0.0 15
S.C: Separate Collection
Temperature
sensor
PM-10 sizer Impingers
Filter holder
Heated probe
R -, TR A, -
B e water
Nozzle R bath
i = Vacuum
Type S pitot tube 4 4 line
Distilled Empty Silicagel
Manometer
water Vacuum
gauge
Gasexit  Orifice
Fine Coarse
Dry
gas -
meter Air-Tight
pump
Manometer

Fig. 3. Flow-diagram of PM10 & PM2.5 sampling on open burning.
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Fig. 5. Emission characteristics O, and CO, in time of wood and household waste.
Table 2. Analytical results of TSP, PM10, PM2.5. (Unit: mg/m®)
Wood Household waste
Compounds
Test 1 Test 2 Mean Test 1 Test 2 Test3 Mean
TSP 68.7 64.0 66.4 112.6 126.5 116.0 1184
PM10 374 19.3 28.4 714 63.9 65.0 66.8
PM2.5 158 19.9 17.9 50.6 60.6 54.4 55.2
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Table 3. Emission factor equation of particle matters.
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Compounds Equation

Parameter

Emission Factor (g/kg)
_Qx(sIQ)

TSP, PM10, PM2.5
M/T

Q,=Total gas volume(L/min)
S=Sampling dust quantity (g)
Q.=Sampling gas volume(L)
M=Combustion matter weight (kg)
T=Sampling time(min)

Table 4. Emission factors of TSP, PM10 and PM2.5 in this study. (Unit: g/kg)
Wood Household waste
Compounds
Test1 Test 2 Mean Test1 Test 2 Test 3 Mean
TSP 2.27 2.63 245 6.66 6.51 7.09 6.75
PM10 0.96 0.76 0.86 5.47 5.86 5.01 5.45
PM2.5 0.59 0.96 0.78 455 464 523 481
PM10/TSP 0.42 3.46 0.35 0.82 0.90 0.71 0.81
PM2.5/TSP 0.26 0.37 0.32 0.68 0.71 0.74 0.71
BZro] o} 435 E Aoz ALY rxE: A4 A FHF2 TSP 2.45, PM10 0.86, PM2.5 0.78 g/kg,
Z7ksl Aok ASAAE A5 F of 2] A A2 s|A FFgS TSP 6.75, PM10 5.45,
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Table 5. Emission factors of TSP, PM10, PM2.5 in reference. (Unit: g/kg)
Source TSP PM10 PM2.5 PM 2'.5/PM 10 Reference
ratio (%)
Wood 245 0.86 0.78 91 This study
Household waste 6.75 5.45 481 88 This study
Paper 0.1 - - - Kim (2008)
Wood 0.2 - - - Kim (2008)
Municipal solid wastes 0.5 - - - Kim (2008)
Paper 0.8 - - - Kim (2009)
Plastic 21 - - - Kim (2009)
Wood 13 - - - Kim (2009)
Municipal solid wastes 15 - - - Kim (2009)
Municipal solid wastes - 1.20 0.78 65 Lee(2010)
Field crops 11.0 - - - Lutes(1996)
Household waste 8.0 - - - Lutes(1996)
Land clearing 103 - - - Lemieux (2004)
Yard waste 19.0 - - - Lemieux (2004)
Litter, Wood 9.2 6.4 5.4 84 Dennis(2002)
Duff 17.8 13.6 11.8 87 Dennis(2002)
Agricultural debris 13.0 - 39 - Gadde (2009)
Rice straw 20.1 9.4 83 88 Kim (2011)
Table 6. Household waste emissions in case of assumption at open burning 1%. (Unit: ton)
o 2009 data(2010) CAPSS data (2008) Increase
Comp. Emission . 1% Open . . ratio (%)
factor (g/kg) Emission burning Emission (A) Emission (B) (A/B x 100)
TSP 6.51~7.09 5,199,315 51,993 339~ 369 662,579 0.05~0.06
PM10 5.00~5.86 ” ” 260~ 305 225,665 0.12~0.14
PM2.5 455~5.23 ” ” 237~272 168,966 0.14~0.16
Table 7. Amount of wood emissions in combustion. (Unit: ton)
. 2009 data(2010) CAPSS data (2008) Increase
Comp. Emission ratio (%)
factor (g/kg) Emission Combustion Emission (A) Emission (B) (A/B x 100)
TSP 1.68~2.63 410,479 123,881 208~ 325 662,579 0.03~0.05
PM10 0.76~1.16 ’ ” 94~ 144 225,665 0.04~0.06
PM2.5 0.59~1.30 ’ ” 73~161 168,966 0.04~0.10
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Table 8. Increase ratios of household waste and wood

emissions. (Unit: ton)
CAPSS )

Household Increase ratio (%)
Comp. Wood (B) data(C)

waste (A) (2008) ((A+B)/C) x 100)
TSP 339~369 208~325 662,579 0.08~0.10
PM10 260~305 94~144 225,665 0.16~0.20
PM25 237~272 73~161 168,966 0.18~0.26
oIgiet. o] % 1238B1EE A23tgich & Aol
AFAgF TSPl & A4~ 1.68~2.63g/kgS & g3l uj
Zere A A7 208~32580] 27}l fet. o]
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