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Simulation Study of the Emission of Polycyclic Aromatic Hydrocarbons and

Sugar Alcohols from Biomass Burning

HUANG Shuai' HUANG Xinyi' WU Shui-ping'~ HU Qing-hua® CHEN Xiao-giu’

(1. College of the Environment and Ecology Xiamen University Xiamen 361005 China; 2. Evironmental Monitoring Center Station
of Fujian Province Fuzhou 350003 China)

Abstract: To measure the emission factors of PM,  and its associated PAHs and sugar alcohols Chinese red pine stick and four crop
straw including rice wheat corn and cotton were burned in a chamber. In addition the kinetics of certain compounds were obtained
through the irradiation of the glass filters with PM, 5 loading by 500 W mercury lamp. The emission factors of PM, 5 were ranged from
(2.26 £0.60) gekg™" ( Chinese red pine stick) to (14.33 +5.26) gekg™' (corn straw) . Although the emission factors of the total
19 PAHs differed from (0. 82 +0.21) mgekg™" ( Chinese red pine stick) to (11. 14 £5.69) mgekg™' ( cotton straw) 4 ring PAHs
showed predominance over other PAHs accounting for 51% -71% except Chinese red pine in which retene was the predominant
compound. The emission factors of 9 sugar alcohols were ranged from ( 52. 34 £50. 16) mgekg™" ( rice straw) to (238.81 +33.62)
mgekg ™' ( wheat straw) with levoglucosan accounting for 72% -96% of the total sugar alcohols. Both the selected PAHs and
levoglucosan associated with PM, 5 followed the first order kinetics. The photolysis kinetic coefficient of PAHs ( ring number =4) was
decreased with the increase of PAHs loading in filters. Two PAHs source characteristic ratios such as Flua/( Flua + Py) and IP/( IP +
BgP) were relative stable during the irradiation. The photolysis kinetic coefficient of levoglucosan (0. 004 5 min~") was comparable to
benzo a anthracene (0. 004 1-0. 0050 min ") .
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1 PM, ;. PAHs ( + )
Table 1  Emission factors( mean + stdev) of PM, ;s PAHs and sugar alcohols
PM, s 5.37+1.90 8.07 £1.57 14.33 +5.26 9.27 +0.88 2.26 £0.60
Nap 0.02 +£0.00 0.02 +0.00 0.02 +0.00 0.05 +£0.00 0.02 +0.01
Acpy 0.01 £0.01 0.01 £0.00 0.01 +0.01 0.01 +0.01 0.00 +0.00
Acp 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00
Flu 0.02 +£0.01 0.01 +£0.01 0.01 £0.00 0.01 +£0.01 0.00 +0.00
Phe 0.52+0.32 0.37 +0.21 0.33+0.10 0.11 £0.04 0.03 +£0.01
Ant 0.13 +0.09 0.10 +0.05 0.09 +0.03 0.02 +0.01 0.01 £0.00
Flua 2.41 +1.65 1.43 +0.91 1.14 +0.23 0.55+0.10 0.15 +0.08
Py 2.35+1.46 1.45 +£0.99 1.06 +0.19 0.53 +0.07 0.15 +£0.08
Ret 0.15+0.15 0.14 +0.03 0.16 +0.01 0.08 +£0.02 0.24 +£0.18
BaA 1.23 +0.67 0.51 £0.37 0.36 +0.02 0.16 +0.09 0.04 £0.02
Chr 1.26 £0.62 0.54 +£0.34 0.43 +£0.02 0.24 +0.07 0.08 £0.01
BbjkF 0.56 +0.30 0.26 +0.21 0.18 +0.03 0.06 +0.05 0.02 +£0.02
BeP 0.47 £0.24 0.24 £0.20 0.17 £0.03 0.06 +0.04 0.02 +£0.02
BaP 0.94 £0.51 0.44 +0.39 0.28 +0.03 0.09 +0.09 0.03 +0.03
P 0.61 +0.33 0.30 +0.28 0.18 +0.04 0.05 +£0.06 0.02 +0.03
BgP 0.45+0.25 0.26 £0.25 0.14 +0.04 0.04 +£0.05 0.01 £0.02
DBA 0.08 +0.05 0.03 +0.03 0.02 +0.01 0.01 +0.01 0.00 +0.00
2 PAHs 11.14 £5.69 6.07 +4.22 4.56 £0.39 2.07 £0.36 0.82 +0.21
Glycerol 9.90 £10.04 11.62 +2.22 4.60 £2.13 10.93 +1.92 2.45 £0.42
LG 39.78 £39.26 216.68 +34.47 131.54 +0.15 130.40 +£22.61 72.84 +50.88
a-Glucose 0.86 +0.40 4.33 £1.40 2.84+1.78 1.97 £0.38 0.77 £0.33
B-Glucose 1.22 £0.29 5.09 +1.98 3.25+1.52 2.41 £0.37 0.93 £0.40
aructose 0.13 £0.03 0.30 +0.10 0.26 +0.12 0.32 +0.06 0.06 +0.00
B-Fructose 0.20 +£0.15 0.53 +0.08 0.48 £0.47 0.69 +£0.43 0.12 +0.04
Sorbitol 0.05 +£0.02 0.07 +0.01 0.13 +0.09 0.10 +0.02 0.04 £0.02
Sucrose 0.14 +£0.06 0.13 +£0.02 0.21 £0.07 0.22 +0.04 0.09 £0.02
mycose 0.06 £0.01 0.06 +0.01 0.32£0.32 0.08 +0.00 0.04 +0.01
52.34 +50.16 238.81 +£33.62 140.02 +4.17 147.12 £22.52 77.35 +£51.64
LG/PM, 5 /% 0.69 +0.60 2.36 +0.13 1.12 +0.64 1.40 £0.16 2.98 +1.64
1) PM, g*kg ™! PAHs mg-kg ! mg-kg !
2 4 PAHs Y /mgekg ™!
Table 2 Emission factors of 4 ring PAHs in different studies/mgekg ™'
Flua Py BaA Chr
0.15 +0.08 0.15+0.08 0.04 +0. 02 0.08 +0. 01
1.38(0.55 ~2.41) 1.35(0.53 ~2.35) 0.57(0.16 ~1.23) 0.62(0.24 ~1.26)
7.06(3.24 ~13.15)  6.23(2.79 ~13.34) 1.19(0.52 ~2.58) 1.16(0.61 ~2.71) 5
6.25(4.8~7.9) 5.15(1.3~9.1) 3.35(1.0~8.5) 4.80(3~6.9 22
2.47 2.43 0. 68 0. 67 23
NA 0.19(0. 14 ~0.27) 0.15(0.11 ~0.23) 0.02( nd ~0. 06) 0.12(0.07 ~0.17) 24
NA 0. 66 0.55 0.11 0. 14 25
1) NA
2.3 ( 1).
LG T2% ~96%
PAHs PM, 5
(238.81 + 33.62) mgekg™' > (r=0.714 P <0.01 n=29) LG
(147.12 £22.52) mgekg™" > (140.02 3
+4.17) mgekg™' > (77.35 + 51.64) LG
mgekg™' > (52.34 +50.16) mgekg ™' LG Gao 7
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Table 3 Selected emission factors of LG in PM from different hiomass burning
LG /mgeg~!
1.3 ' 1~3n~m'10g £ 6.9£6.0 L 23,6+
PM, 5 1.3 D112 +6.4 ;
14.0+1.6 £ 29.8+16.4
0.076 m® 0.5~2.0 kg
2h 150 ~250C 127.9£5.3 D 18.3 &
<2.5 pm 20 ~30 3.5 :98.4+18.7 D445 34
+8.5
~28 m’ 300°C
(~28m’) PM,; ~12 mzz'g‘ij‘;(l) L ~87 L ~26 35
0.5~1h
PM, s+ PM,, 1 56.2(PM, ) 57.4(PM,) 36
5m
110 V 220 V
PM, 5 ©29.8~64.7 45.2+13.7 30
<25 pm 20 ~30 : 3'3.9431'3 : 9'5.14:”'3 : 81..495.0 31
<1.8 um D 144.7 :138.4 : 228 32
2.4 PAHs PAHs ( RSD 4.4% ~71.0% )
2.4.1 LG RSD 15. 8%
PM, 5 :
12 PAHs LG PAHs LG. 12
6
2.3 PAHs (
RSD 11% ~19% ) 4 8 h
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Fig. 3 Variations of PAHs source characteristic ratios during the irradiation period
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