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A Study on Effect of n—heptane Mixing on PAH and Soot Formation in
Counterflow Ethylene Diffusion Flames
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Abstract : In order to investigate the eflect of n-heptane mixing on PAH and soot formation, small amount of n-heptane has been mixed
in counterflow ethylene diffision flame. Laser-induced incandescene and laser—induced fluorescene techniques were employed to measure
soot volume fraction and polycyclic aromatic hydrocarbon(PAH) concentration, respectively. Results showed that the mixing of n—heptane
in ethylene difliision flame produces more PAHSs and soot than those of pure ethylene flame. However, signals of LIF for 20 % n-heptane
mixture flame were lower than that of pure ethylene flame. It can be considered that the enhancement of PAH and soot formation by the
n-heptane mixing of ethylene can be explained by methyl(CH3) radical in the low temperature region. And it can be found that reaction
rate of H radical for 10 % n-heptane plays a crucial role for benzene formation.

Key Words : Soot, Polycyclic aromatic hydrocarbon(PAH), Counterflow flame, n-heptane, methyl radical
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Fig. 1. Schematics of a burner and a direct photo(Left upper).
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Fig. 4. LIF signals for different wavelengths as a function of distance from fuel nozzle.
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(EE(;E.) Reaction R(i?((;lz;)/rénl;i t)e Q_percentage(%)
) C6H5 + H2 = C6H6 + H 4.753E-06 65.47
69 C6HS5 + H = C6H6 2.226E-06 30.67
8 C6H5CHS + H=C6H6 + CH3 4.362E-07 6.01
66 C6H6 + OH = C6H5 + H20 -1.834E-07 -2.53
11 C6H5 + C6HB5CH3 = C6H6 + C6H5CH2 6.496E-08 0.89
&5 C6H50H + H = C6H6 + OH -4.503E-08 -0.62
56 C6HSCHCHZ = C6Hb6 + C2H2 -1.687E-08 -0.23
120 C5H6 + C6H5 = C6H6 + CoHb 1.094E-08 0.15
118 C5H6 + C2H3 = C6H6 + CH3 9.094E-09 0.13
617 C6H5 + C7H16 = C7H15-1 + C6H6 2.088E-09 0.03
618 C6HS5 + C7H16 = CTH15-2 + C6H6 1.108E-09 0.02
48 C6H5CH20H + H = C6H6 + CH20H 6.367E-10 0.01
92 C6H50H + C6H5 = C6Hb0 + C6H6 3.838E-10 0.01
39 C6H5CHO + H = C6H6 + HCO 2.618E-10 0.00
64 C6H6 + O = C6Hb0 + H 6.157E-11 0.00
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65 C6H6 + O = C6H5 + OH -6.680E-13 0.00
67 C6H6 + 02 = C6H5 + HO2 =1774E-14 0.00
623 C6HS5 + C8H18 = AC8H17 + C6H6 9.167TE-28 0.00

7.260E-06 100.00
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