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  VOC - (volatile organic compound) 
         -produced from vehicular emissions 
     -exposure-health risks 
      -deteriorate air quality 
      -damage crops 
     -Ex. CO, NOx, aldehydes 
     -increasing restrictions of the  

  emissions of these compounds 



  Thermal combustion of pollutants requires 
high temp and produces harmful products 

  Catalyst lowers required combustion temp 
  Products are H20 and CO2 
  Combustion occurs on the surface of the 

catalyst 
  Process is highly efficient 



  Monolithic Catalysts 
◦  “honeycomb catalysts” 
◦  Platinum and Palladium serve as catalyst 



  Create a mathematical model of a monolithic 
catalyst in the warm up period 

  Model 
◦  Combustion of acetaldehyde (CH3CHO) 
◦  Platinum as catalyst 
◦  Utilize one dimensional unsteady state model mass 

and energy balance eqn. for solid and gas phases 
◦  Solve using the Backward Implicit Method 





  Reaction 
  CH3CHO+2.5O2→2CO2+2H2O 
◦  Irreversible 

  Reaction rate 

◦  Pre-exponential Factor: k0 = 46.18 m/s 
◦  Activation Energy: E = 36,374 J/mol 



  Mass balance in gas phase: 

  Mass balance in solid phase: 

  Energy balance in gas phase: 

  Energy balance in solid phase: 



  Entering acetaldehyde 
concentration through time: 

  Entering gas temp though 
time: 

  Catalyst temp at t=0: 

  Converter entrance: 

  Converter exit: 



  Calculated values: 
◦  Acetaldehyde concentration 
◦  Gas temperature 
◦  Solid Catalyst Temperature 

  Findings: 
◦  Temperature of the converter slowly raised 
◦  Reaction started when converted reached operating 

temperature 
◦  Decrease in acetaldehyde due to reaction 

  Decrease to 1.000 to .200 (dimensionless) 










