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Effect of H,/CO Doping on Soot Formation in C,H.(O,/CO,)
Diffusion Flame

GAO Yongpan, CHENG Hanchong, WANG Yang, LIU Xiaofang
(School of Energy and Environment, Anhui University of Technology, Maanshan 243002, China)

Abstract: The influence of H,/CO doping on soot formation in laminar ethylene diffusion flame in O,/CO, atmosphere
was studied by extinction experiment and CoFlame program simulation. The distributions of flame height, temperature,
content of soot and important components were obtained, and the variation of main soot evolution process was
analyzed. The results show that the addition of H»/CO has obvious inhibition effect on soot formation in ethylene
flame. When the flow ratio of H, to CO is 0.3: 0.3, the inhibition effect is the strongest, and the soot volume
fraction decreases by 25.3%. The effect of H,/CO doping on the height and temperature of ethylene flame is weak,
the thermal effect and oxidation rate are not the main factors affecting soot formation in ethylene flame. It is mainly
through inhibiting the formation of acetylene, benzene and pyrene, then inhibiting the soot nucleation and soot
surface growth, and finally reducing the soot formation.
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Fig. 1 Schematic diagram of experimental device
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Fig. 3 Schematic diagram of light extinction method
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Tab.1 Experimental conditions

TH g(H:):g(CO):q(C:H)  g(H)(mL/min)  g(CO)Y(mL/min)  g(C:H.)(mL/min) g(O,)/(L/min)  g(CO,)/(L/min)

1 i 0 0 270 12.8 30
2 0.1:0.1:1 27 27 270 12.8 30
3 0.1:0.3:1 27 81 270 12.8 30
4 0.2:0.2:1 54 54 270 12.8 30
5 0.3:0.1:1 81 27 270 12.8 30
6 0.3:0.3:1 81 81 270 12.8 30
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Fig. 4 Experimental flame images Fig. 5 Simulated flame height
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Fig. 6 Distribution of temperature field
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Fig. 7 Simulation results of distribution of soot volume fraction

B8 mEERSBAHHIRER

Fig. 8 Experimental results of distribution of soot volume fraction
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Fig. 9 Radial distribution of mole fraction of H and H., at different flame heights
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TREEAR /N, X 20 v IR A7 7= A CHL W2 M55 , U F= 22 i I B9 BRVE F ™ 252 M . BT 10(b)
AT, 34 e B2 AL B R B IR 0 B0 S CHL R JR 43 BOE SRR, =252 A CoHL i 3 By (1) F(2) 5 M) A Y AR
o 27 LRI 842 H/CO REA BRAR C.HL AU EE IR 4345, SE M 30 i 2R A9 AR Al o

E10 RENEFECH.5ANERSBEESH
Fig. 10 Radial distribution of mole fraction of C.H. and A, at different flame heights
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Fig. 11 Radial distribution of nucleation rate and A, mole fraction at different flame heights
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Fig. 12 Radial distribution of oxidation rate at different

flame heights
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Fig. 13 Radial distribution of surface growth rate at different flame heights
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