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Evaluation of polychlorinated dibenzo-p-dioxins and
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Emission of polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) from open burning of
fallen leaves, grass and wood chips was estimated. Combustion temperature of fallen leaves reached
around 500-700 °C in open burning. The amount of PCDD/Fs extracted from bottom ash after open
burning was 0.0087 pg-TEQ/g and 0.31 pg-TEQ/g for fallen leaves and grass, respectively.
Combustion experiments using small-sized electric furnace indicated that PCDD/Fs emission at
500-750 °C was lower, and reached 0.052 ng-TEQ/g and 0.65 ng-TEQ/g for combustion of fallen
leaves and co-combustion of wood chips and NaCl at 850 °C, respectively. PCDD/Fs emission from
open burning was calculated and resulted in less emission compared to incineration of municipal
solid waste.
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Table 1 Sample weight and combustion temperature

Run | Temperature (°C) Sample and its weight (g)

1 500

lllll 3(5)8 Fallen leaves (3.00)

I\% 850

\Y 500

VI 600 Wood chips (0.50) + NaCl (0.50)
VII 750 + Fe,05 (0.05)
VIII 850
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Table 2 Combustion conditions and situations

Sample weight] Temperature o .
Sample Run Situation of combustion
P (ke) 0)
After ignition flame temperature reached around 600 °C. Ash
Ist 1.50 16.7 temperature after combustion was 300-450 °C. Combustion
Fallen leaves finished after around 8 minutes.
As Run 1 flame temperature reached 600-650 °C. Ash temperature
2nd 1.52 18.8 after combustion was 250-450 °C. Combustion finished after
around 20 minutes.
Temperature of central part was around 600 °C during combustion.
Ist 1.18 21.8 Temperature of red colored burning part reached the maximum of
Grass 1008 °C. Combustion finished after around 10 minutes.
Temperature of red colored burning part was around 700 °C. The
2nd 0.63 15.0 maximum temperature reached 1072 °C. Combustion finished after
around 5 minutes.
Table 3 PCDD/Fs extracted from combustion ash of fallen leaves and grass
S| @ | =2 5@ a|3| 3] %
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o I I I - = - O I -
Sample A L A A ) 2 4 m 5 o
a A a a a a A a ) o
clglelelzlelglele]l¢e
= & = = o = & = = o
Fallen leaves|] N.D. | 0.0015] N.D. | 0.0007] 0.0014 | 0.0019] 0.0013 | N.D. | 0.0013 ] 0.00057
Grass N.D. 0.003 N.D. 0.013 ] 0.0067 | 0.013 | 0.014 | 0.0094 | 0.013 | 0.0034
) )
2 E = = - 2B
Sample e g w & n & = O
o e a & = = a g
A A [ [ [
O O O 2 O 2 O 2
(=9 (=9 [a PN [a PN [a PN
Fallen leaves 0.0037 0.0051 0.00014 0.0086 0.0087
Grass 0.023 0.053 0.073 0.23 0.31
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Table 4 PCDD/Fs emission from combustion of fallen leaves and co-combustion of wood chips and NaCl

% e & & % c = % C: w
2zl ez 2|2] 2] 2] 2
Temperature w g P P = ~ = g g £
Run ©C) Sample A A A A A Z o 2 z =
A a A A A A 5 A =) A
Slelelelelslele]le]¢
= S T s o = S T s o
1 500 0.048 N.D. N.D. 0.013 N.D. 0.11 0.079 0.30 0.026 N.D.
11 600 Fallen leaves 0.068 0.035 N.D. 0.032 0.022 0.060 | 0.083 0.36 0.073 0.014
111 750 N.D 0.046 N.D. N.D. 0.020 | 0.066 | 0.040 N.D. 0.028 N.D.
I\ 850 N.D. 0.037 N.D 0.048 N.D. 2.2 0.54 0.38 0.094 | 0.024
\Y 500 . 1.1 N.D. N.D N.D. N.D. 0.53 N.D. 0.75 N.D. N.D.
Wood chips
VI 600 ¥ 1.6 N.D. N.D N.D. N.D. 0.31 1.1 0.44 N.D. N.D.
VII 750 NaCl N.D. N.D. N.D. N.D. N.D. 0.71 1.7 N.D. N.D. N.D.
VIII 850 0.92 N.D. 9.9 2.2 1.2 1.1 7.7 4.3 5.0 2.2
c ®
&b ) b b 0
< = = IS
Run Tem}zerature Sample g = w O o = o
&) a & QHE % B =
a a a & a & a &
£ £ £ £ £ £ £ £
1 500 0.061 0.52 0.00013 0.021 0.021
11 600 Fallen leaves 0.16 0.59 0.00010 0.015 0.015
111 750 v 0.066 0.13 0.029 0.00028 0.030
I\Y% 850 0.085 3.2 0.00018 0.052 0.052
\Y 500 Wood chips 1.1 1.3 0.0 0.075 0.075
VI 600 . P 1.6 1.8 0.0 0.044 0.044
VII 750 NaCl 0.0 2.4 0.0 0.0 0.0
VIII 850 a 14 20 0.14 0.50 0.65
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Figure 1 PCDD/Fs emission from combustion of

fallen leaves
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