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Approach Numerical results
Thermal effects
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Chemical effects

Effects of ambient CO2 addition

`

Case 4 Case 5

Due to CH2*+CO2=CH2O+CO, more CO2 
consumes more CH2*

Due to CH2*+M=N2+CH2, less CH2* leads to less 
CH2 formation

Due to partial equilibrum of C2H2+O=CH2+CO, 
less CH2 leads to more C2H2 is consumed in 
case 4. 
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Chemical effects

Effects of ambient H2O addition
Conclusion 

Case description
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6 4H2O-0CO2 15 81 0 0 4 0

7 4XH2O-0CO2 15 81 0 0 0 4

(1) Thermal effects of CO2 and H2O
     additions promote soot formation,
     Chemical effects of  CO2 and H2O
     additions suppress soot formation. 

(2) Chemical effects of CO2 addition 
     inhibit soot formation mainly via 
     lowering C2H2 production.
     This stems from the reaction:
     CH2*+CO2 = CH2O+O

(3) Chemical effects of H2O addition 
     inhibit soot formation mainly via 
     lowering C2H2 production but 
     enhancing OH production.
     The responsible reaction is:
     OH+H2 = H2O+H
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