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Organic Carbon and Elemental Carbon in Forest Biomass Burning Smoke
HUANG Ke, LIU Gang”, ZHOU Li-min, LI Jiu-hai, XU Hui, WU Dan, HONG Lei, CHEN Hui-yu, YANG
Wei-zong

(School of Environmental Science and Technology, Nanjing University of Information Science and Technology, Nanjing 210044,
China)

Abstract; Ten kinds of trees were selected for preparing dry and wet stick samples. Concentrations of organic carbon (OC) , elemental
carbon (EC) in particular matter produced by sticks samples in the flaming and smoldering were analyzed through the Thermal Optical
Carbon Analyzer (Model 2001A). The results showed that mean values of OC (EF,.), EC (EF,. ), PM (EF,,) emission factors
were 6.8, 2.1, 16.5 g-kg ™" in the dry stick flaming smoke, 57.5, 11.1, 130.9 g-kg ™" in the dry stick smoldering smoke, 13.6,
3.3, 30.5 g-kg ™" in the wet stick flaming smoke, 57.6, 9.6, 125.6 g-kg™' in the wet stick smoldering smoke. Compared to the
flaming condition, EF ., EF.., EF,, were much higher in the smoldering condition. In the flaming condition, EF ., EF.., EF,, had
positive correlations with the moisture content. The mean values of OC/PM, EC/PM, TC/PM (TC = OC + EC) were 45% , 10% ,
55% , and the mass fractions of OC was much higher in smoldering condition than those in flaming condition, but the mass fractions of
EC was lower in the smoldering condition. Compared to dry sticks, the smoke of wet sticks combustion had higher mass fractions of OC
and lower mass fractions of EC. The mean value of OC/EC was 3.3 (2.5-5.2) in the dry stick flaming smoke, and was 5.2 (4. 3-
6.3) in the dry stick smoldering smoke, in the wet stick flaming smoke was 4. 1 (3. 1-5.3), and was 6.2 (4.2-8.4) in the wet stick
smoldering smoke. Compared to the flaming condition, the mean value of OC/EC was higher in the smoldering condition, and the mean
value of OC/EC was much higher in high moisture content stick combustion smoke. The correlation coefficient between OC and EC was
0. 985 in dry stick combustions, and was 0. 915 in wet stick combustions. So, based on the flaming and smoldering condition, the
correlation between OC and EC was significant in different moisture contents of sticks.
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Fig. 1 Smoke sampling system of biomass burning
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Table 1 ~ Mass fraction of OC, EC and TC in stick burning smoke/%
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oc EC TC oc EC TC oc EC TC oc EC TC
HER 41 15 56 45 9 54 42 8 50 48 6 54
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¥t 42 14 56 42 10 52 45 8 53 52 6 58
JRBR 43 16 59 49 12 61 46 10 56 45 8 52
Mt 41 17 58 47 15 62 48 9 57 50 8 58
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AR 45 12 57 47 10 57 39 7 46 49 7 57
L) 42 9 52 46 9 55 50 8 58 46 7 54
M 40 12 52 47 11 58 46 9 55 46 8 54
FE A 37 14 51 42 12 54 45 10 55 36 9 45
BIfE 41.6 13.2 55 45.4 11.1 56.5 44.2 8.5 52.7 46.5 7.5 54.1
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Fig. 2 EFpy, EFg. and EFy. of sticks burning in flaming condition
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Table 2 Emission factor of OC, EC and PM in stick burning smoke/g-kg ~!

RN S AL BB A AL B R A

EFOC EFEC EFPM EFOC EFEC EFPM EFOC EFEC EFPM EFOC EFEC EFPM
HIERH 5.5 1.9 13.3 18. 1 3.4 39.8 59.2 11.4 141. 8 68.8 8.5 143.2
i 3.4 0.8 7.8 18.6 4.7 45.5 56.9 10.5 140. 8 59.4 10.5 131. 4
Fams 4.6 1.5 11.0 18.2 4.2 42.9 58.3 10.9 130.2 46.0 5.5 89.2
JRER 4.0 1.5 9.4 7.9 1.9 16.0 58.9 12.3 128.4 58.9 10.1 131.7
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