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Fig. 1  A schematic of wall chemical quenching effect due to radical adsorption, recombination and desorption. 
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PLIF Planar Laser Induced 
Fluorescence Saiki and Suzuki, 2013; Saiki et al., 
2015
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Fig. 2  Experimental setup for a methane-air premixed flame in narrow planar quartz channels: (a) microscopic 
OH-PLIF setup, and (b) test coated quartz plates. 

 
 

Fig. 3  Principles of thin film deposition techniques: (a) atomic layer deposition, and (b) vacuum arc plasma gun. 
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Table 1  Radical surface reaction mechamism (Raimondeau et al., 2002). 
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Fig. 4  OH radical distributions taken by the microscopic PLIF in the vicinity to the quartz and SUS321 surfaces 
at different wall temperatures: (a) quartz, 600 , (b) quartz, 800 , (c) quartz, 1000 , (d) SUS321, 600 , 
(e) SUS321, 800  and (f) SUS321, 1000 . 

 
 

Fig. 5  Wall-normal distributions of OH/ OH,max in the vicinity to the quartz and SUS321 surfaces at different wall 
temperatures. 
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Fig. 6  Wall-normal distributions of OH/ OH,max in the vicinity to the alumina, quartz, SUS321 and Inconel600 
surfaces at Tw = 1000 . The simulation results for S0 = 0 (inert), 0.01, 0.1 and 1 are also plotted here. 

                  
 

Fig. 7  Streamwise distributions of reaction rate for typical elemental reactions in 0.7 mm-wide planar channels at 
S0 = 0 (inert) and 0.1 at Tw = 1000 . 

 
 

Fig. 8  Variation of CO emission for different channel width at S0 = 0 (inert), 0.01, 0.1 and 0.1. 
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