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ABSTRACT
 

## 941014 : Major Petrochemical Technology 

Key Words : Methane combustion/ Palladium on Alumina! Air-fuel ratio/ 

Selectivity of CO2 formation/ Water-gas shift reaction 

Sarunyu Limwongse : Catalyst for Total Combustion: Thesis Advisors 

: Prof. Erdogan Gulari, Ph.D. and Assoc. Prof. Kunchana Bunyakiat, 

M.Sc., 32 pp., ISBN974-633-838-2 

The effects of temperature and air-fuel ratio (Air:CH4) on methane 

catalytic combustion were studied on 1.0% palladium supported alumina 

catalyst and methane-air mixture. The temperature effect on the rate of 

reaction is in agreement with the Arrhenius equation. The approximate 

activation energy of this reaction at air-fuel ratio equals to 100 is 43.534 

cal/mol. 

The concentration (air-fuel ratio) effects both the conversion and the 

selectivity of product formation. For fuel-lean mixture combustion, the 

combustion was complete, producing only carbon dioxide and water. At air­

fuel ratios close to the lower limit of flammability, which is 21.94, the 

conversion is minimum. For fuel-rich mixture combustion, because of the lack 

of oxygen, carbon monoxide, hydrogen and coke are generated . The 

selectivity of CO2 formation decreases with air-fuel ratio at air-fuel ratios 

between 6.00-8.54, but for the lowest air-fuel ratios between 3.27-5.25, the 

selectivity increases again. It is possible that forward water-gas shift reaction 

increases the selectivity of CO2 formation because there are more water and 

CO in the system. The minimum selectivity occurs around an air-fuel ratio of 

5.8, which is close to that at the upper limit offlammability(5.43). 
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PlfrufJ ~:I-J')'1~ m~~m~'ltJ~'lJ'il'lt'1'Jd'lulimml'i!Jn'lnt.J11~iJ'lJ'il'ln'l~ihVl'W( Catalyst for 

Total Combustion) 'il'l9'l~U~mmn: Pl. 1?1~. L'il'il Ll?1LLn'W ~~'l5-( Prof Dr Erdogan Gulari ) LL~:; ~Pl. 

nbJ.!9'W'l 1Jrumnm~ ( Assoc. Prof. Kunchana Bunyakiat ) , 32 ~i.h , ISBN974-633-838-2 

'1'l'W';J9t1d~m~'ltJ~'lJ'il'l'flru~.lJiJLL~:;'il[9]n~'J'W~:;~~'l-.1'il'lmPll'i'iliJLVl'W ( air-fuel ratio ) I?i'ilm~ 

Lt.J11~iJ'lJ'il-.1iJ LVl'WlJ'Wl'h'lJ'il'lt'1'Jd-.1ulimm~-.1u~:;n'illJJl'JtI 1 lU'il~\6]j'Wli1U'V'l~~'l L~mJ(palladium) lJ'Wt'1'J 
, , 

~'il-.1flJ'il~iJ'W'l (alumina) 9'lnm~~m~ntJ~'lJ'il'l'flru~.lJiJ~'1Vll?1~'il'lYlrh'ill?1n~'J'W~:;~~I'l'illnIPlI?i'il 

iJLVl'WLvi'lnlJ 100 Vi'l1'!Xm'llJ~'l'flru~.lJiJiJ~'J'W'll'Jtl1'WmJlm 1~iJ Ll?1t1iJfl'J'l).J~).Jvr'Wjf ~dJ'W1U[9]'l).J 

~).Jm~'lJ'il'l'il'lfili:ltl~ (Arrhenius Equation) LL~:; 'V'l~'1'1'l'Wm:;~'W (activation energy) 'lJ'il-.1ul)mm 

iJrl'llVi'lrllJ 43,537 llfl~~'il5-/nf).JL).J~ 
>­

.:! ,0/ I lev, 

'lJ'W'ilfJnlJ6]j'J'I'lJ'il'lfl'll?1-.1n~'l'J 

mntJ 'l1mrt'W"ll'J'I rl 'l'il[9] n~'J'W~:;vd 'l-.1'il'ln 'l PlI?i'iliJ LVl'W~'1 n~'l'il [9] n ~'J'W'V'l'il ~ n1Jul)mtl 'l 

(stoichiometric ratio) tJ~l?1tJ~'lJ'il-.1ul)mm~'iln'l6]j fl'lflJ'il'W1l?1'il'ilnhCi1rllJ1'il~'llVi'l~'W 1'W"ll'J'I'il[9]~I~'J'W 

~:;~~I'l'il'lmPll'i'iliJlVl'W~:;~~'l'l 11.40 - 18.49 mmu~'1lU'WtJ~tJ~l?1(conversionl~l?1~'1m).J m~l~).J'lJ'il'l 

'il[9]~'l~'J'W~:;~~l'1'il'lmPlI?i'iliJLVl'W llI?i1'W"ll'J-.1'il[9]~'l~'J'W 2420 - 94.63 mnlU~'1lU'WtJ~tJ~[9]l~).J~'W[9]'l).J 

mn~).J'lJ'il'l'ilI?1~I~'J'W~:;~~'l'l'illmPlI?i'iliJlVl'W Ll~:; mmU~-.1 LU'WtJ~ tJ~ [9]9:;iJ rl'l~'l~l?11 'W"ll'J'I rh'il[9]~'l 
q 

~'J'W~:;~~I'l'il'lmPll'i'iliJlVl'Wln~ LAtI'IrllJrl'lfl'J'ldJ l-ii).J-ii'W~'l~~ i?l'lJ'il'lnl6]jiJlVl'W~9:;'l?11-W~i?l ( Lower 

Limit of Flammability) ~'1iJ'il[9]n~'J'W~:;~~'l-.1'il'lmPlI?i'iliJlVl'WLvi'lnlJ 21.94 il'l~flJmntJ'l1~m'W'll'J-.1~ 

'il[9]n~'Jm:;~~'l'l'il'lmPll'i'iliJlVl'Wii'iltln~'lrl'l'il[9]~'l~'J'W'V'l'il~rllJul)mtl'l~'W Lti'il'l9'lmR).J'lru'lJ'il-.1 

'il'iln~ 19'W1JJ'V'l'ilnlJmntJ'l1~iJ t'1-.1~'WtJ~[9]tJ~~ Lnl?1~'J).JJl'JtI~'il fl'lflJ'il'W).J'il'W'iln 16]jl?1~ 1e:JLl?1Jl9'W Ll~:; 

fl'lflJ'il'W rl'lmn~'ilmnl?1l'l'lflJ'il'W1l?1'il'iln16]jCi1 (Selectivity of CO2 formation) 1'W"ll'J'I'il[9]~'l~'J'W~:;~~'l'l 

'il'lmPlI?i'iliJLVl'W~:;~~'l'l 6.00 - 8.54 ~i?l~'1[9]'l).Jm~~i?l~-.1~J'il'l'ill?1n~'J'Wd ~'J'Wl'W"ll'J'I~'il[9]n~'J'W 

m).Jm~~l?1~'1'lJ'il'lrl'l'ilI?1~'l~'J'W~:;~~'l-.1'il'lmPlI?i'iliJlVl'W ~-.1tl'l9:;lU'WtJ~).J'l9'lnulimm water - gas 

shift ~'1 Lnl?1~'W'V'l¥'il).Jn'WJl'JtI Lti'il-.19'lniJmmru~'l LL~:;fl'lf1J'il'W).J'il'W'iln 16]jCi1~Lnl?1~'W9'lnul)mm 

mnm1~iJ~1JJ~~\J~ru'il~mn Ll~:;rl'lm~l~'ilnlnl?1fl'lflJ'il'W1l?1'il'iln16]j Ci19:;~'l~ (?)1'W'll'J'I'il[9]~'l~'J'W 

~:;~~'l'l'il'lmPll'i'iliJl Vl'WlVi'lrllJ 58 ~'11n~rllJfl'J'l).Jl-ii).J-ii'W~'1~~(?)'lJ'il'ln'l6]jiJlVl'W~'(?)1-W~l?1~'il 543 




