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CH4 +H = CH3 +H2 (G1)

CH3 +OH = CH2O +H2 (G2)

CH2O = CO +H2 (G3)
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C2H2 +O2 = 2CO +H2 (G6)
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wj�(�i; �j)I(x; �i; �j)�j ; ŝj � êx<0
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"OwW|t xOy=Wt Q=mwR=U Qy |=Q@ �R=o R=i |=tO� =tO l} \ki 2
\UwD xOt; CUO x@ Q=Okt 'OwW|t xOy=Wt 2 pmW QO xm u=vJ
CUOx@ Q}O=kt =@ |rw@k p@=k j@=]D xDi=}Vy=m |k=QDL= Q=mwR=U wO
|=tO p}iwQB wO u}@ R}v |mOv= Cw=iD "OQ=O pt=m |=yQ=mwR=U R= xOt;
|HwQN |x}L=v QO "OwW|t xOy=Wt pt=m Q=mwR=U wO R= pY=L
CU= O=Qo|Dv=U |xHQO 20 QFm =OL Q=mwR=U ẁv wO u}@ =tO hqDN=
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wO |=Q@ Q=mwR=U Q=yJ R= xOt; CUOx@ |=tO p}iwQB 'xt=O= QO
xOW xOQw; (� = 1 2) �|ve w� (� = 0 6) j}kQ j=QDL= \wrNt
xOW xOQw; � = 0 6 Cr=L |=Q@ |}=tO p}iwQB 3 pmW QO "CU=
hrDNt |=yQ=mwR=U u}@ |@ wN j@=]D OwW|t xOy=Wt xm u=vJ "CU=
|=tO hqDN= QO pt=m Q=mwR=U wO u}@ xv}W}@ hqDN= "OQ=O OwHw

"CU= u} wrm xHQO 30 OwOL xv}W}@
xOW xO=O u=Wv � = 1 2 |=Q@ |}=tO p}iwQB 4 pmW QO
R= xOt; CUOx@ Q}O=kt =@ |@ wN ji=wD xDi=}Vy=m |=yQ=mwR=U "CU=
u}tND pt=m Q=mwR=U wO |rw OvyO|t u=Wv x]w@ Qt pt=m |=yQ=mwR=U
pt=m Q=mwR=U wO u}@ xv}W}@ hqDN= "OvyO|t u=Wv =Q |Dw=iDt |}=tO
|=yDv= QO hqDN= u}= "CU= u} wrm xHQO 110 OwOL 'xv}W}@ |=tO QO
l} x@ paWt |HwQN QO =tO Q}O=kt xm |}xvwox@ 'O@=}|t Vy=m Q}Ut

"CU= u=R}t

QO H2 V}=Um = |aQi |=yQ=mwR=U G12 =D G9 w OvDUy H2O
G13 |rm Q=mwR=U "OvQ=Po|t V}=tv x@ =QHO2 wH2O2 =@ Vvm =w
\U=wN2O '|DQ=QLNO |=yVvm =w R= pY=LNO p}mWD Qou=}@
w OOHt uDNwU |=yVvm =w Qou=}@ G14 Vvm =w "CU= `} QUNO w
pO=aDtxt}v ZQiC}a[w Ow@y@ |=Q@ G15Vvm =w "CU= `} QUNO

"CU= xOW xOQw; NH3 |xvwo
Miller 89 Q@ |vD@t |xDi=}Vy=m Q=mwR=U "4"3

|}=}t}W |xvwo 28 u}@ pO=aDtxt}v Cr=L ZQi =@ R}v Q=mwR=U u}=
'NH3 'CH2OH 'C2H3 'NCO 'HCO 'NH2 'CH2�
'CN 'NNH 'CH2(s) 'CH 'C2H 'C 'C2H5 'CH3O
'HCNO 'N2O ' H2O2 'NH 'HCCO 'H2CN 'N
CUOx@ �HCN 'HOCN 'CH2CO 'HNO 'HCCOH

[11]"CU= xOt;
16 w |}=}t}W |xvwo 20 |=Q=O xO=iDU= OQwt Q=mwR=U ẁtHt QO

%R= Ov=CQ=@a Q=mwR=U u}= |=yVvm =w "CU= Vvm =w
CH4 +H = CH3 +H2 (M1)

CH4 +OH = CH3 +H2O (M2)

CH4 +O2 = CH3 +HO2 (M3)

2CH4 + C2H2 = 2C2H4 +H2 (M4)

CH3 +H = CH4 (M5)

2CH3 = C2H6 (M6)

CH3 +O = CH2O +H (M7)

CH3 +O2 = CH2O +OH (M8)

CH3 +O +HO2 = CH2O + 2OH (M9)

2CH3 + 2OH = H2 + 2H2O + C2H2 (M10)

2O + C2H2 = 2CO +H2 (M11)

2CO + 2H2 + 2O + 2OH +N2 = 4H + 2O2+

C2H2 + 2NO (M12)

4CO + 2H2 + 2OH +N2 = 2CO2 + 4H+

C2H2 + 2NO (M13)

2CO + 3H2 + 2NO = 4H + C2H2 + 2NO2
(M14)

CH4 +HO2 = CH3 +H2O2 (M15)

C2H2 +N2 = 2HCN (M16)

119 ! sryJ |xQ=tW � h} QW



""" l}Dv}U |xDi=}Vy=m w pt=m |=yQ=mwR=U |xU}=kt

%R= Ov=CQ=@a �� GRI3.0 w Qr}t |O=yvW}B Q=mwR=U |=v@t Q@ ��
HCO +M = H + CO +M (R1)

HCO +O2 = HO2 + CO (R2)

CO +OH = CO2 +H (R3)

HCO +OH = H2O + CO (R4)
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|}=tO `} RwD u}tND QO '=yv; R= pY=L |xDi=}Vy=m |=yQ=mwR=U xH}Dv
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%R= Ov=CQ=@a u; |=yVvm =w [12]"CU= Q}ki |xDN}t;V}B |k=QDL=
N2 +O +M = N2O +M (R8)

N2O +H = N2 +OH (R9)

N2O +O = N2 +O2 (R10)

N2O +O = NO +NO (R11)

p}mWD H2O =OD@= �R11 =D R8� x}rw= |=yVvm =w xDUO u}= QO
Ov=wD|t N2O u}vJty "OOQo|t p}O@D NO x@ TBU w OwW|t
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H +O2 +M = HO2 +M (R15)
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O +N2 = NO +N (R5)

N +O2 = NO +O (R6)
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