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Figure 1  Flame structure of mixture gases from plastic pyrolysis
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Figure 2 Effects of different molar ratios on the emission of PAHs 1173 K
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Figure 3  Effect of temperature on the emission of PAHs
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Figure 4 Comparisons of PAHs emission for different fuels 1273 K r, =1.0
a A, benzene b A, biphenyl ¢ A; pyrene d A, phenanthrene
1 RICHTER H HOWARD J B. Formation of polycyclic aromatic hydrocarbons and their growth to soot-a review of chemical reaction pathways
J . Prog Energy Combust Sci 2000 26 4-6 565-608.
2 KENNEDY I M. Models of soot formation and oxidation J . Prog Energy Combust Sci 1997 23 2 95-132.
3 APPEL ] BOCKHORN H FRENKLACH M. Kinetic modeling of soot formation with detailed chemistry and physics Laminar premixed
flame of C, hydrocarbons J . Combust Flame 2000 121 1-2  122-136.
4 BOCKHORN H. Soot formation in combustion Mechanisms and models M . Berlin Springer 1994.
5 NO I
2005 33 2 140-145.
CAO XIn-yu DONG Hong-bin NIU Zhi-gang YING Ling-qiao ZHOU Jun-hu LIU Jian-zhong CEN Ke-fa. Characteristics of NO re-
lease for the combustion of chars and volatiles of anthracite J . Journal of Fuel Chemistry and Technology 2005 33 2 140-145.
6 . NO J. 2003 31 4 322-327.
ZHANG Dong-ping LI Xiao-dong YAN lJian-hua CHI Yong CEN Ke-fa. NO emission characteristics in fluidized bed combustion of waste
J . Journal of Fuel Chemistry and Technology 2003 31 4  322-327.
7 LIC-T ZHUANG H-K HSIEN L-T LEE W-J TSAO M-C. PAH emission from the incineration of three plastic wastes J . Environ Int
2001 27 1 61-67.
8 PAHs J . 2002 30 2 130-135.

YOU Xiao-fang LI Xiao-dong LU Sheng-yong NI Ming-jiang YAN Jian-hua CEN Ke-fa . PAHs emission from co-combustion of MSW
and coal J . Journal of Fuel Chemistry and Technology 2002 30 2  130-135.



4 PAHs 501

9 KEE RJ RUPLEY FM MILLERJ A COLTRINME GRCARJF MEEKS E MOFFAT HK LUTZ AE DIOXINL G SMOOKE
M D WARNATZJ EVANSH LARSONR S MITCHELL R E PETZOLD L R REYNOLDS W C CARACOTSIOS M STEWART W
E GLARBORG P WANG C ADIGUN O. CHEMKIN collection release 3.6 M . San Diego CA Reaction Design Inc. 2000.
10 ELENA DL ALEXANDER A K JACQUES D R. Modeling the formation of precursors of dioxins during combustion of woody fuel vola-
tiles J . Fuel 2005 84 4 323-334.

11 TAO Feng. Numerical modeling of soot and NOx formation in non-stationary diesel flames with complex chemistry D . Goteborg Chalmers
University of Technology 2003.

12 SMITH G P GOLDEN DM FRENKLACHM MORIARTY N W EITENEER B GOLDENBERG M BOWMAN CT HANSON R K
SONG S Jr GARDINER W C LISSIANSKIVV QINZ. GRI-MECH3.0 EB  Available from http //www. me. berkeley. edu/gri-
mech/.

13 . M . 2002. 108-113.
CHEN Yong MA Xiao-qian LI Hai-bin ZHAO Zeng-li. Energy utilization from solid waste M . Guangzhou South China University of
Technology Press 2002.108-113.

Kinetic simulation of PAHs formation during incineration of plastic

CAO Yu-chun YAN Jian-hua LI Xiao-dong CHEN Tong CEN Ke-fa
Institute for Thermal Power Engineering Key Laboratory of Clean Energy and Environmental Engineering of Ministry of
Education Zhejiang University Hangzhou 310027 China

Abstract With the increasingly strictness of the pollutants emission limits people have paid more and more at-
tention to the polycyclic aromatic hydrocarbons PAHs formation during combustion process. Based on the a-
nalysis of PAHs formation mechanisms including 101 gas species and 504 elemental reactions the kinetic simu-
lation of PAHs formation during gas phase combustion of the typical volatile matter from plastic pyrolysis using
elementary reaction mechanisms was carried out in this work. r, is defined as the ratio of actual fuel/air to stoi-
chiometric fuel/air. The simulation results show that with the increase of r, in combustion at same reaction tem-
perature the combustion becomes incomplete and the peak value of PAHs mole fraction goes up. Under the
same value of r; in combustion increasing combustion temperature can reduce the incomplete reaction at the
same time the peak of PAHs appears early and the peak value increases. In addition the simulation results of
three typical wastes at same conditions of r, and combustion reaction temperature show that the mole fractions of
PAHs in the flue gas of paper combustion are less than those of plastic and fabric and the yields of PAHs for
plastic and fabric are almost the same.

Key words combustion kinetic simulation reaction mechanisms PAHs formation pathways
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