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/% .,0123455% 675'3% 8201&9.-12% :2.&',.&5% 1292;% <12% '285=&726,.&5% :72>50026%

9275.&3% 175?-51%&0:2=@A26,.&3%851,=@.2B%C&'&<50D2B% D&.51&D&%8=3% 2:&0,.&3%75,=@.EC%

:72>50026%:72&0C2834&C%:7&%9275.&&(%$:7245..E5%'285=&%28.201-:5.<,12B%C&'&<50D2B%

75,D>&&% :2A62=3F1% 6% .5D2127EC% 0=-<,3C% :2=-<&1@% D,<50165..2% :7,6&=@.25% :2.&',.&5%

:72>50026;% 28.,D2% .5:7&928.E% 8=3% D2=&<50165..292% 2:&0,.&3% &% A,<,01-F% :7&62831% D%

02657G5..2%.5:7,6&=@.E'%75A-=@1,1,';%202?5..2%:7&%'285=&726,.&&%.501,>&2.,7.EC%&%

:575C28.EC%:72>50026% [1-5]. /'5015%0%15';%&0:2=@A26,.&5%851,=@.EC%C&'&<50D&C%0C5'%6%

9&8728&.,'&<50D&C% 7,0<51,C% 063A,.2% 02% A.,<&15=@.E'&% 15C.&<50D&'&% 17-8.2013'&(%

HA6501.2;% .,:7&'57;% <12% :7&% 9275.&&% 6282728,% :72&0C28&1% 82% IJK% 7,A=&<.EC% 6&826%

L=5'5.1,7.EC%75,D>&B;%,%:7&%9275.&&%-9=5628272826%<&0=2%L=5'5.1,7.EC%75,D>&B%?2=55%

MNNN(% O,A7,?21,..E5% P758->&726,..E5Q% D&.51&<50D&5% 0C5'E% 02857R,1% =&G@% 15%

L=5'5.1,7.E5% 75,D>&&;% D2127E5% &'5F1% 2:7585=3F455% A.,<5.&5% 6% C&'&<50D2'%

:7567,45.&&(%),&?2=55%7,0:72017,.5..E5%&%&0:2=@A-F4&503%6%.,012345B%7,?215%0C5'E%

9275.&3%6282728,%02857R,1%2D2=2%86,8>,1&%L=5'5.1,7.EC%75,D>&B;%0C5'E%9275.&3%'51,.,%

– 2D2=2% G501&85031&( O,0<51% C&'&<50D292% :7567,45.&3% PD2.>5.17,>&B% 75,95.126% <575A%

2:7585=5..EB% :72'5R-12D% 675'5.&Q% :2% 2:7585=5..2B% C&'&<50D2B% '285=&% 175?-51

75G5.&3% 0&015'E% 8&SS575.>&,=@.EC% -7,6.5.&B;% D,R825% &A% D2127EC% 2:&0E6,51%
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&A'5.5.&5% 62% 675'5.&% D2.>5.17,>&&% 28.292% 75,95.1,% &% 0201,6=35103% 029=,0.2% A,D2.-%

85B016-F4&C%',00(%V2.31.2;% <12% &'53;% D% :7&'57-;%G501@85031% 75,D>&B;% &00=5826,15=F;%

A,.&',F45'-03% <&0=5..E'% '285=&726,.&5'% 9275.&3;% :7&C28&103% 6E:2=.31@% ?2=@G25%

<&0=2% 28.21&:.EC% 2:57,>&B% 8=3% S27'&726,.&3% -D,A,..2B% 0&015'E% -7,6.5.&B;% <12%

-65=&<&6,51%657231.201@%2G&?2D%6%:7297,''5(

/% .,012345B% 7,?215% 7,A7,?21,.% '5128% ,612',1&A,>&&% S27'&726,.&3% 0&015'%

-7,6.5.&B%D&.51&D&;%20.26,..EB%.,%&855%02A8,.&3%2185=@.292%D2':@F157.292%'28-=3%8=3%

6E:2=.5.&3 8,..2B%A,8,<&(%#,D2B%D2':@F157.EB%'28-=@%7,A7,?,1E6,=03%D,D%82:2=.5.&5%

D% &0:2=@A-5'2'-% 6% '285=&726,.&&% 9&8728&.,'&<50D2'-% D28-% 8=3% &00=5826,.&3

:72>50026% 9275.&3% WM-5]. O,A7,?21,..EB% '28-=@% :72&A628&1% 0<&1E6,.&5% 8,..EC% 2%

C&'&<50D&C% 75,D>&3C% &A% 15D0126292% S,B=,;% 0201,6=5..292% 6% 01,.8,71.2'% S27',15%

ChemKin WXY(% #,D&'% 2?7,A2';% 1501&726,.&5% D28,% 02012&1% 6% .5:207580165..2B% :72657D5%

1292;% .,0D2=@D2% :7,6&=@.2% 20-45016=35103% <15.&5% S,B=,% 0% -D,A,..E'% S27',12'(%

*SS5D1&6.201@%&0:2=@A26,.&3%7,A7,?21,..292%'28-=3%:7285'2.017&726,.,%.,%:7&'57,C%

7,0<5126%675'5.%&.8-D>&&%6%7,'D,C%.-=@'57.2B%'285=&%8=3% 9,A26EC%0'505B%6282728,%&%

0'505B% '51,.,(% V726585..E5% 7,0<51E% :2D,A,=&% C272G55% 029=,0&5% 0% &'5F4&'&03% 6%

=&157,1-75%LD0:57&'5.1,=@.E'&%8,..E'&(%

Z,D%:7,6&=2;%6%7,?21,C;%:206345..EC%'285=&726,.&F%9275.&3%0=2R.EC%6545016%0%

851,=@.2B% D&.51&D2B;% &0:2=@A-5103% D,D,3-=&?2% D2''57<50D,3% :7297,'',;% 75,=&A-F4,3%

7,0<51% 9275.&3% 0% -<512'% 851,=@.2B% D&.51&D&( #,D;% 6% WKY;% &0:2=@A26,=03% :7297,''.EB%

:,D51% HOMREA;% :72&A62834&B% 7,0<51% 675'5.% &.8-D>&&;% 675'5..EC% A,6&0&'2015B%

15':57,1-7E;% 8,6=5.&3% &% D2.>5.17,>&B% C&'&<50D&C% 0258&.5.&B;% ,% 1,DR5% :,7,'51726%

<-6016&15=@.201&(%V7&% L12'% ?E=% 6A31% D&.51&<50D&B%'5C,.&A'% 8=3% -9=5628272826%C1-C4,

0201234&B% &A% [IM% L=5'5.1,7.EC% 2?7,1&'EC% 75,D>&B% &% -<&1E6,F4&B% XI% C&'&<50D&B%

D2':2.5.1(% /% W\Y% 7,0<51E% 675'5.% &.8-D>&&% 0'505B% '51,.,% 0% 62827282'% &% ,.,=&A%

<-6016&15=@.201&% D&.51&<50D&C%'5C,.&A'26% ?E=&% 6E:2=.5.E% 0% :2'24@F% :7297,''.EC%

D2826%CHEMKIN II &%Senkin]% 20.26.2B% D&.51&<50D&B%'5C,.&A'%NUI Galway 020123=% &A%

XXJ% L=5'5.1,7.EC% 75,D>&B% &% 6D=F<,=% II\% C&'&<50D&C% D2':2.5.126(% /% W^Y% 8=3% 9275.&3%

0'50&%0&.9,A-62A8-C%?E=%:7&'5.5.%'5C,.&A'%&A%XM%L=5'5.1,7.EC%86-01272..&C%75,D>&B(%

/%WINY%:7&6585.E%7,0<51E%675'5.%&.8-D>&&%&%0D272015B%=,'&.,7.292%:=,'5.&%8=3%0&015'%

-9=5628272826%C1-C3;%&0:2=@A26,=03%:7297,''.EB%:,D51%CANTERA P.-=@'57.,3%'285=@Q%

&% CHEMKIN-PRO P7,0<51% 0D27201&% :=,'5.&Q;% ,% 1,DR5% D&.51&<50D,3% 0C5',% &A% KK^%

L=5'5.1,7.EC% 75,D>&B% 0% -<512'% ^K% D2':2.5.126(% /% WIIY% .-=@'57.E5% 7,0<51E% 9275.&3%

0'50&%0&.9,A-62A8-C%?E=&%:726585.E%0%&0:2=@A26,.&5'%:7297,''.292%:,D51,%CHEMKIN,
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C&'&<50D25%:7567,45.&5%2:&0E6,=20@%'285=@F%GRI-Mech J(N;%02012345B%&A%JM_%75,D>&B%

'5R8-% _J% D2':2.5.1,'&(% /% D,<50165% &.15750.292% :7&'57,% 9275.&3% 0% <75A6E<,B.2%

?2=@G&'% <&0=2'% 75,D>&B% :7&6585'% -D,A,..EB% 6% WIMY% '5C,.&A'% 9275.&3% n-95:1,.,% Pn-

C7H16Q;%6D=F<,F4&B%M_J^%75,D>&B%&%_XI%D2':2.5.1(

/% .,012345B% 7,?215% :726283103% 7,0<51E% 675'5.% &.8-D>&&% 0'505B% 6282728,% 0%

62A8-C2'% &% 0'505B% '51,.-6282728-D&0=2728-,792.(% `=3% D&.51&D&% 6282728,% ?E=2%

&0:2=@A26,.2%X%0C5'a%0C5',%&A%^%L=5'5.1,7.EC%2?7,1&'EC%75,D>&B%W[Y;%&A%MI% WIJY;%&A%I^%

WI[Y;% &A% M\% WI_Y;% &A% MJ% WIXY;% &A% M[% WIKY]% 62% 605C% '5C,.&A',C% -<&1E6,=20@% ^% C&'&<50D&C%

D2':2.5.126%PH2, O2, H2O, H, O, OH, HO2, H2O2, N2Q(%`=3%D&.51&D&%'51,.,%&0:2=@A26,=20@%

3 0C5'Ea% &A% K[% L=5'5.1,7.EC% 2?7,1&'EC% 75,D>&B% WI[Y;% &A% IN_% WI_Y;% &A% INM% WIXY;% <&0=2%

-<,016-F4&C%D2':2.5.1a%MI%PCH4, O2, CO2, H2O, H, H2, O, OH, HO2, CH3, C2H6, C2H4, C2H5,

CO, HCO, CH2O, CH3O, CH2(S), CH2, CH2OH, Ar).

C=$D-+6)*+,$.)'.)E)7?B),0&/&$-.&/.)00*&/&$0&(123

O,A7,?21,..EB% '28-=@% :75801,6=351% 02?2B% 2185=@.-F% :7297,''.-F% 58&.&>-;%

02A8,6,5'-F% 6% 07585% :7297,''&726,.&3% Compaq Visual Fortran X(X(% !28-=@% :72628&1%

<15.&5%15D0126292%S,B=,%0%D&.51&<50D&'%'5C,.&A'2';%S7,9'5.1%D2127292%:7&628&103%.,%

7&0(I WI_Y(% V20=5% 21D7E1&3% S,B=,% A,:-0D,5103% >&D=;% .,% D,R82'% L1,:5% D2127292%

:72<&1E6,5103%:576,3%0172D,%&A%2<5758.2B%A,:&0&%S,B=,%P:28%0172D2B%0=58-51%:2.&',1@%

:20=5826,15=@.201@% 0&'62=26;% .5% 7,A85=5..EC% :72?5=,'&% &=&% 0=LG,'&]% :28% A,:&0@F% –

0262D-:.201@% 0172D;% .,C2834&C03% .,% 28&.,D262'% -726.5% 6% 15D01262'% S,B=5% .,% 28.2B%

b0172D5c;%6%:7&6E<.2'%0'E0=5%L1292%0=26,Q(%`,=55%20-45016=35103%:72657D,%:72<&1,..2B%

0172D&a% 6E7,R,51% =&% L1,% 0172D,% 75,D>&F;% .,:7&'57;%O+H2<=>H+OH;% &=&% 0262D-:.201@%

D2LSS&>&5.126;%.,:7&'57;% dH2/2.00/  H2OeX(NNef;%&=&%0:5>&,=@.E5%2?2A.,<5.&3%75,D>&&%

‘LOW’, ‘TROEf(% /% :5762'% 0=-<,5;% 12% 501@;% 50=&% :576,3% 0172D,% A,:&0&% 501@% .5D212725%

0&'62=@.25% 6E7,R5.&5% 75,D>&&;% :72628&103% 55% 2?7,?21D,a% 7,0:2A.,6,.&5% A.,D,% '5R8-%

=562B% &% :7,62B% <,013'&% 75,D>&&% Pg% &=&%hgi% &=&%giQ;% 8,=55% 7,0:2A.,6,.&5% 6% D,R82B% &A%

<,015B% :280172D;% 2?2A.,<,F4&C% C&'&<50D&5% 0258&.5.&3;% 7,A85=5..EC% A.,D,'&% djf(%

V758:2=,9,5103;%<12%:5758%7,?212B%'28-=3%:2=@A26,15=5'%A,8,5103%',00&6%&A%C&'&<50D&C%

0258&.5.&B%6%6&85%0&'62=@.EC%:575'5..EC;%.,:7&'57;%dH2’, ‘CHOf;%1,D%<12%6.-17&%605B%

:7297,''E% C&'&<50D2'-% 0258&.5.&F% 01,6&103% 6% 0221651016&5% :2738D26EB% .2'57(% V7&%

7,0:2A.,6,.&&%0258&.5.&B;%-<,016-F4&C%6%.5D21272B%75,D>&&;%6%0:5>&,=@.2%216585..EB%

8&.,'&<50D&B% >5=2<&0=5..EB% ',00&6% A,:&0E6,F103% 8,..E5a% D2=&<50162% 75,95.126% 6%

=562B% &% :7,62B% <,013C% 75,D>&&;% :2738D26EB% .2'57% D,R8292% 6C2834592% 75,95.1,(% k0=&%

.5D2127,3% 2<5758.,3% 0<&1E6,5',3% 75,D>&3% 02857R&1% 0258&.5.&5;% .5% 6C283455% 6% 0:&02D;%
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A,8,..EB% :2=@A26,15=5';% 12% 8,..,3% 75,D>&3% .5% -<&1E6,5103(% V20=5% :72<15.&3% 0172D&-

75,D>&&;% 20-45016=35103% A,:&0@% 6% 2185=@.EB% 8&.,'&<50D&B% ',00&6% 0221651016-F4&C%

8,..2B% 75,D>&&% 65=&<&.% 8=3% 7,0<51,% D2.01,.1E% 0D27201&% :73'2B% 75,D>&&% Af, bf, Eact f.

$D,A,..E5% 65=&<&.E% :7&6585.E% 8=3% =F?2B% 75,D>&&% &% 0=58-F1% A,% 0172D2B-75,D>&5B% 6%

:7585=,C%28.2B%A,:&0&(

O&0( 1. T7,9'5.1%D&.51&<50D292%'5C,.&A',%[15]

!28-=@% 7,00<&1,.% .,% 0<&1E6,.&5% 75,D>&B;% 6% =562B% &% :7,62B% <,013C% D2127EC%

02857R&103%.5%?2=55%J%'2=5D-=e7,8&D,=26e,12'26%1292%&=&%&.292%75,95.1,(%#,D2B%6,7&,.1;%

622?45%926273;%&0<57:E6,51%605%S&A&<50D&%75,=&A-5'E5%C&'&<50D&5%75,D>&&;%:20D2=@D-%

&A6501.2;%<12%657231.201@%75,D>&B%:2738D,;%6EG5%1751@592;%D7,B.5%',=,%WI\].

#5:57@% 7,00'217&'% 87-92B% 6,7&,.1a% 6% D,<50165% :5762B% 0172D&% 2<5758.2B% A,:&0&%

S,B=,% '2R51% .,C28&1@03% 0172D,% 0% D2LSS&>&5.1,'&% 8=3% 7,0<51,% D2.>5.17,>&& 75,95.1,%

‘Mf(% *1,% 0172D,% &'551% 6&8% :20=5826,15=@.201&% S27'-=% C&'&<50D&C% 0258&.5.&B% 02%

0=58-F4&'&% A,% .&'&% :28% A.,D,'&% 0=LG5B% D2LSS&>&5.1,'&% P.,:7&'57;% dH2/2.00/  

H2OeX(NNefQ(%/03% 0172D,% A,D=F<5.,%6% ,:20172SE(%V72&A628&103%:20=5826,15=@.25%<15.&5%

:280172D;% 2?2A.,<,F4&C% C&'&<50D&5% 0258&.5.&3% P27&5.1&7,'&% 8=3% &C% 7,0:2A.,6,.&3%

0=-R,1%0=LG&Q%&%A,:&0@%6%8&.,'&<50D&B%',00&6%01234&C%A,%.&'&%D2LSS&>&5.126(

/%0=-<,5%50=&%:576,3%0172D,%501@%0:5>&,=@.,3%0172D,%dLOWf;%:72628&103%A,:&0@%6%

2185=@.EB% 8&.,'&<50D&B% ',00&6% 175C% 0=58-F4&C% A,% 8,..2B% 0172D2B% D2LSS&>&5.126;%

D2127E5%0221651016-F1%7,0<51-%D2.01,.1E%0D27201&%:7&%.&AD&C%8,6=5.&3C%&%.52?C28&'E%

8=3% 7,0<51,% &129262B% D2.01,.1E% 75,D>&&% :2% S27'-=5% l&.85',.,;% :20D2=@D-% D2.01,.1E%

0D272015B%1,D&C%75,D>&B%A,6&031%21%8,6=5.&3(%k0=&%:576,3%0172D,%501@%0:5>&,=@.,3 0172D,%

‘TROEf;% :72628&103% A,:&0@% 6% 2185=@.EB% 8&.,'&<50D&B% ',00&6% <51E75C% 0=58-F4&C% A,%
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8,..2B% 0172D2B%D2LSS&>&5.126;% D2127E5%&0:2=@A-F103%8=3% 7,0<51,% D2.01,.1E% 0D27201&%

75,D>&&%6%7,'D,C%S27',=&A',%#725(

#,D&'% 2?7,A2';% 0S27'&726,..E5% ',00&6E% 02857R,1% 60F% &.S27',>&F% 2%

C&'&<50D2'% '5C,.&A'5% &% :2A62=3F1% A,:&0,1@% 0&015'-% 8&SS575.>&,=@.EC% -7,6.5.&B%

D&.51&D&(%#,D,3%0&015',%&'551%6&8%WI[Ya

! " ! "! " ! " ! "
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m&0=2% -7,6.5.&B% 6% 0&015'5% 7,6.2% <&0=-% 7,A=&<.EC% C&'&<50D&C% D2':2.5.1;% S.

U&015',%PIQ%2:&0E6,51%:7567,45.&5;%:72&0C283455%:2%'5C,.&A'-

! " ! "++
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-- , Qq ..1# , (2)

:75801,6=3F45'-% 02?2B% 0262D-:.201@% &A% Q L=5'5.1,7.EC% 2?7,1&'EC% 75,D>&B%

'5R8-% S D2':2.5.1,'&% jE (% /% 0&015'5% -7,6.5.&B% PI-MQ% 66585.E% 2?2A.,<5.&3a% ic –

'2=37.,3% :=21.201@% PD2.>5.17,>&3Q% i-92% D2':2.5.1,;%
dt

dci – ',0026,3% 0D27201@%

C&'&<50D292% :7567,45.&3% :2% i-'-% D2':2.5.1-;% ! "p
qj- , ! "n

qj- – 015C&2'517&<50D&5%

D2LSS&>&5.1E% j-92%75,95.1,%&% j-92%:728-D1,%q-B%75,D>&&;%
qf
k

qb
k – D2.01,.1E%0D272015B%

:73'2B%PfQ%&%2?7,1.2B%Pb) q-B%75,D>&&(%

T27'&726,.&5 0&015'E% PIQ% :72&0C28&1% 6% 2185=@.2B% :28:7297,''5;% .5%

6C28345B% 6% '28-=@% :2% <15.&F% D&.51&<50D292% '5C,.&A',(% ),% :5762'% L1,:5% :72&0C28&1%

6E<&0=5.&5% 6E7,R5.&B%
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<&0=2%75,95.126%6%=562B%&%:728-D126%6%:7,62B%<,013C%q-B%75,D>&&(%T27'&726,.&5%:7,62B%

<,01&%i-92%-7,6.5.&3%0&015'E%PIQ%:72628&103%6%>&D=5%:2%<&0=-%75,D>&B%Q P0'(%0-''-%:2%Q

75,D>&3'% 6% -7,6.5.&&% PIQ(% ),% D,R82'% L1,:5% 8,..292% >&D=,;% 1(5(% 8=3% D,R82B% 2185=@.2B%

75,D>&&;% 0% :2'24@F% 86-C% >&D=26% :2% <&0=-% 75,95.126% PW1Q% &% <&0=-% :7 2 8-D12 6% PW2)

:72&A628&103% :72657D,% .,=&<&3% 0758&% 75,95.126% P:728-D126Q% i-92% 0258&.5.&3a% 50=&% 2.%

02857R&103% 0758&% 75,95.126% P:728-D126Q;% 12% D% 2?45B% i-2B% :7,62B% <,01&% 82?,6=35103% 02%
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V72>500%A.,<&15=@.2%-:724,5103;%50=&%P&%L12%75,=&A26,.2%6%8,..2'%'28-=5Q%

D,R8,3% 75,D>&3% :75801,6=5.,% 1,D;% <12% 015C&2'517&<50D&5% D2LSS&>&5.1E% D,R8292%

0258&.5.&3% 7,6.E% I(%),:7&'57;% 75,D>&3% MO+M=O2+M '2R51% ?E1@% :75801,6=5.,% 6% 6&85%

O+O+M=O2+M.

n15=@.EB% 62:720% :75801,6=351% 6E<&0=5.&5% D2.01,.1% 0D272015B% 75,D>&B(%

n:&0E6,5'EB% '28-=@% 7,00<&1,.% .,% 0<&1E6,.&5% 8,..EC;% 0221651016-F4&'% .50D2=@D&'%

7,A=&<.E'% 6&8,'% 75,D>&B(% /05% 62A'2R.E5% 0=-<,&;% -<&1E6,F4&503% 6% '28-=5;%

&0<57:E6,F103% :7&6585..E'&% 6% 1,?=&>5% 6&8,'&% 75,D>&B(% O,A.E'% 6&8,'% 75,D>&B%

0221651016-F1%7,A.E5%0:202?E%2:7585=5.&3%D2.01,.1%0D272015B(

75,D>&3 Af, 0';%'2=@;%0 bf Eact f, D,=/'2=@

1 O+H2<=>H+OH 3.870E+04 2.700 6260.00

2 CH3CO2+M=>CH3+CO2+M 8.700E+15 0.0 14400.0

3

H2+CH2(+M)<=>CH3(+M) 6.000E+14 .000 .00

LOW 1.040E+26 -2.760 1600.00

TROE .5620 91.00 5836.00 8552.00

‘H2/2.00/  H2O/6.00/  CH4/2.00/  CO/1.50/  CO2/2.00/  C2H6/3.00/  AR/.70/’

4

N2O(+M)<=>N2+O(+M) 7.910E+10 .000 56020.00

LOW 6.370E+14 .000 56640.00

‘H2/2.00/  H2O/6.00/  CH4/2.00/  CO/1.50/  CO2/2.00/  C2H6/3.00/  AR/.625/’

V576EB%:75801,6=5..EB%6%1,?=&>5% 6&8%75,D>&&%– 2?7,1&',3%75,D>&3;%D,D%:7,6&=2;%

?&'2=5D-=37.,3% 75,D>&3(% O5,D>&&% 0221651016-51% .,?27% &A% 175C% 65=&<&.a% Af, bf, Eact f,

.52?C28&'EC%8=3%7,0<51,%D2.01,.1E%0D27201&%:73'2B%75,D>&&%:2%A,D2.-%o775.&-0,%WI[Ya

bfr
RT

E
TAk

qractb

qrqr
qr ,,exp #

/
/

0

1

2
2

3

4
*# . (3)

O,A'57.201&% 65=&<&.% A, b, Eact 6% 15D01262'% S,B=5% 82=R.E% ?E1@% 0=58-F4&'&a%

[AYgIe0% P8=3% 75,D>&B% :576292% :2738D,Q;% 0'
3
eP'2=@p0Q% P8=3% 75,D>&B% 6127292% :2738D,Q;%

0'
6
eP'2=@

2
p0Q%P8=3%75,D>&B%1751@592%:2738D,Q;%b – ?5A7,A'57.,3%65=&<&.,;%WEactYgD,=e'2=@(%

Z2.01,.1,% 0D27201&% 2?7,1.2B% 75,D>&&% :5750<&1E6,5103% &A% D2.01,.1E% 0D27201&% :73'2B%

75,D>&&% 0% :7&'5.5.&5'% 157'2C&'&<50D&C% 8,..EC% 2?% -<,016-F4&C% 6% 75,D>&&%

D2':2.5.1,C% P01,.8,71.,3% L.1,=@:&3% 2?7,A26,.&3;% L.172:&3% 75,D>&&Q;% 6% 0221651016&&% 0%

157'28&.,'&<50D&' A,D2.2'%85B016-F4&C%',00%WI^Y(
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/1272B% 6&8% 75,D>&&% – .52?7,1&',3% 75,D>&3(% /% L12'% 0=-<,5% D2.01,.1-% 0D27201&%

2?7,1.2B%75,D>&&%'2R.2%S27',=@.2%:2=2R&1@%7,6.2B%.-=F(

/2A'2R.E% 0=-<,&;% D,D% 0758&% 86-01272..&C;% 1,D% &% 28.201272..&C% 75,D>&B;% D298,%

28.&'%&A%75,95.126%36=35103%L=5'5.1% d!f% P.,:7&'57;%75,D>&3%MO+M<=>O2+MQ(%V28% d!f%

0=58-51%:2.&',1@%.5D2127-F%'2=5D-=-%&A%0'50&;%6E:2=.3F4-F%72=@%,D>5:127,%L.579&&;%

6E85=3F45B03%:7&%75,D>&&(%o6127E%D&.51&<50D&C%0C5'%-D,AE6,F1;%D,D2B%'2R.2%:7&.31@%

D2.>5.17,>&F%d!f(%U1,.8,71.E'%0:202?2'%-D,A,.&3%D2.>5.17,>&&;%:7&.31E'%6%S27',15%

ChemKin;% 36=35103% -0=26&5;% <12% D2.>5.17,>&3% WMY% 7,6.,% 0-''5% D2.>5.17,>&B% 605C%

C&'&<50D&C%0258&.5.&B%6%0'50&;%:7&<5'%50=&%A,%75,D>&5B%0=58-51%0172D,%6&8,%dH2/2.00/  

H2O/6.00/  CH[eM(NNef;% 12% D2.>5.17,>&& 8,..EC% D2':2.5.126% 0-''&7-F103;% ?-8-<&%

-'.2R5..E'&%.,%0221651016-F4&5%D2LSS&>&5.1E(%%

O,00'217&'% :20=58.&5% 86,% 1&:,% 75,D>&B(% `=3% '2.2'2=5D-=37.EC% 75,D>&B% &%

75,D>&B% 75D2'?&.,>&&% D2.01,.1E% 0D272015B% &'5F1% A,6&0&'201@% 21% 8,6=5.&3(% /%

D&.51&<50D&C%'5C,.&A',C%8=3%1,D&C%75,D>&B%-D,AE6,F103%86,%.,?27,%:,7,'51726% PHf, bf,

Eact fQ;%0221651016-F4&C%6E02D&'%&%.&AD&'%8,6=5.&3';%,%1,DR5%:,7,'517E%8=3%6E<&0=5.&3%

D2.>5.17,>&&%75,95.1,%M;%D2127EB%0<&1,5103%:7&.&',F4&'%-<,01&5%6%75,D>&&%6%0=-<,5%

.&AD&C% 8,6=5.&B% WI[Y(% `=3% 7,0<51,% D2.01,.1% 0D272015B% 75,D>&B% 6% 0758.5'% 8&,:,A2.5%

8,6=5.&B;% :7&'5.3F1% M% :28C28,a% :28C28% l&.85',.,% PLindemann-Hinshelwood formQ% &%

:28C28%#725%PTroe form) [14,19].

/%F:$I:$%,J.&$%4)&) WI[Y%7,0<51%:72628&103%:2%S27'-=5a

5 6
5 6 78

#
kMk

Mk
k

0

0

1
, (4)

985% 5 6M - D2.>5.17,>&3%75,D1,.1,%M(%Z2.01,.1,% 0k 6E<&0=35103%:2%S27'-=5%PJQ%0%

&0:2=@A26,.&5'% .,?27,% :,7,'51726% PH, b, EactQ% 8=3% .&AD&C% 8,6=5.&B]% ,.,=29&<.2%

6E<&0=35103% 7k ;%.2%0%:,7,'517,'&%8=3%6E02D&C%8,6=5.&B(%

V7&'57%75,D>&&;%6A312B%&A%D&.51&<50D292%'5C,.&A',;%D2.01,.1,%0D27201&%D21272B%

2:7585=35103% :2% '5128-% l&.85',.,;% - 75,D>&3% [% 6% 1,?=&>5% I(% O5,D>&3% 6% :7&0-1016&&%!%

0221651016-51%.&AD&'%8,6=5.&3';%:,7,'517E%8=3%7,0<51,% 0k 0=58-F1%:20=5%0=26,%dLOW’.

/E<&0=5.&5%D2.>5.17,>&&%M :72628&103%:2%S27'-=5

5 6 i

S

i

iYM +
#

#
1

9 . (5)

q850@% iY - D2.>5.17,>&3% i-92% C&'&<50D292% D2':2.5.1,;% 1#i9 8=3% 605C%

D2':2.5.126;% A,% &0D=F<5.&5'% 15C;% 8=3% D2127EC% :7&6585.E% L1&% A.,<5.&3% 6% 0172D5;%

.5:207580165..2%0=58-F45B%A,%75,D>&5B(
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/% 7,'D,C% F:$I:$), 2+:% D2.01,.1,% 0D27201&% 75,D>&&% 2:7585=35103% 0=58-F4&'%

2?7,A2'a

5 6
5 6 F

kMk

Mk
k :

8
#

70

0
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, (6)

! "! "2
1

log
log

;; :*8
#

dN

F
F cent ,

5 6
C

k

Mk
8//
0

1
22
3

4
#

7

0log; ,

centFC log67.04.0 **# , centFN log27.175.0 *# , 14.0#d (7)

! " ! " ! "TTTTaTTaFcent
****** expexp)exp(1 *8*8**# .

Z,D% :2D,AE6,51% 6E7,R5.&5% PXQ;% &0D2',3% D2.01,.1,% 0D27201&% 7,6.,% D2.01,.15;%

6E<&0=5..2B%:2%0:202?-%l&.85',.,%&%-'.2R5..2B%.,%65=&<&.-%F;%D2127,3%2:7585=35103%

&A%S27'-=%PKQ(

/5=&<&.E% a , *T , **T , ***T A,8,F103%6%0172D5;%2?2A.,<5..2B%dTROEf%P0'(%75,D>&F%J%

&A%1,?=&>E).

F=$G)65,7$B.,0,*+$+*(1;H++I$*1280,.*)3$0&(,28

O,A7,?21,..EB% '28-=@% ?E=% 6D=F<5.% 6% :7297,''-% 8=3% 7,0<51,% 9275.&3% :2%

.-=@'57.2B% '285=&(% #,D,3% '285=@% :758:2=,9,51% 7,00'2175.&5% :72>500,% C&'&<50D292%

:7567,45.&3% P9275.&3Q% 6% 0&015'5;% 6% D21272B% 210-1016-F1% :72>500E% :575.20,;% 1,D&5% D,D%

D2.65D>&3;% 8&SS-A&3(% U221651016-F4,3% ',15',1&<50D,3% '285=@% 6D=F<,51% -R5%

7,00'2175..-F% .,'&% 0&015'-% 8&SS575.>&,=@.EC% -7,6.5.&B% C&'&<50D2B% D&.51&D&;% ,%

1,DR5%-7,6.5.&5%8=3%7,0<51,%15':57,1-7E%0'50&%0%-<512'%6E85=5.&3e:29=245.&3%L.579&&%

:7&%C&'&<50D&C%75,D>&3Ca

! " ! "! " ! " ! "
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(8)

/%0&015'5%-7,6.5.&B% P\Q%66585.E%2?2A.,<5.&3a% dtdcMr iii # – ',0026,3%0D27201@%

C&'&<50D292% :7567,45.&3% :2% i-'-% D2':2.5.1-;% j

S

j

jcM+
#

#
1

@ – :=21.201@% 0'50&;%

jp

S

j

jp cwc +
#

#
1

– -85=@.,3% 15:=25'D201@% 0'50&% :7&% :20123..2'% 8,6=5.&&;% jh – -85=@.,3%

L.1,=@:&3%D2':2.5.1,%j.
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J=$%.)B*,*+,$6$K;6-,.+0,*7)28*?0+$()**?0+

),% 7&0-.D,C 2-4 :75801,6=5.E% 75A-=@1,1E% 7,0<5126% 675'5.% &.8-D>&&% 7,A=&<.EC%

0'505B;%:726585..EC%0%&0:2=@A26,.&5'%.-=@'57.2B%:7297,''E;%,%1,DR5%0221651016-F4&5%

LD0:57&'5.1,=@.E5% 8,..E5;% &'5F4&503% 6% =&157,1-75(% `=3% '285=&726,.&3% C&'&<50D292%

:7567,45.&3% 0'505B% 6282728,% ?E=2% &0:2=@A26,.2% X% 758->&726,..EC% 0C5';% 8=3% 9275.&3%

0'505B%0%'51,.2'%– 3 0C5'E.

O&0(%M. /75'5.,%&.8-D>&&%015C&2'517&<50D2B%0'50&%6282728,%0%62A8-C2'%:7&%

,1'20S57.2'%8,6=5.&&(%O,0<51Ea%I-[4], 2-[13], 3-[14], 4-[15], 5-[16], 6-[17]. 

*D0:57&'5.1,=@.E5%8,..E5a%K-[20], 8-[21]

O&0(%J. /75'5.,%&.8-D>&&%0'50&%CH4/O2/ArgN(^^\eJ(^^e^_(NIM%:7&%8,6=5.&&%MN%,1'(%

O,0<51Ea%I-[15], 2-[16]. *D0:57&'5.1,=@.E5%8,..E5a%_-[8]
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O&0. 4. /75'5.,%&.8-D>&&%0'50&%MrCH4+8%O2+10%Ar :7&%8,6=5.&&%N;J^%,1'(%O,0<51Ea%I-

[15], 2-[16], 3-WI[Y(%*D0:57&'5.1,=@.E5%8,..E5a%4-[7]

L=$A?B&(?

O5A-=@1,12'% 8,..2B% 7,?21E% 01,=,% 7,A7,?21D,% '28-=3% 8=3% <15.&3% S,B=26;%

02857R,4&C%'5C,.&A'E%C&'&<50D2B%D&.51&D&(%!28-=@%:2D,A,=%062F%7,?2120:202?.201@%

:7&% 1501&726,.&&% 7,A=&<.EC% 0C5'% C&'&<50D2B% D&.51&D&% 6% 7,'D,C% .-=@'57.2B% '285=&%

9275.&3(% /% D,<50165% 8,=@.5BG592% &0:2=@A26,.&3% 8,..292% '28-=3% :758:2=,9,5103% 592%

6.5875.&5% 6% 9,A28&.,'&<50D&5% :7297,''.E5% D28E% 9275.&3% 0% >5=@F% &00=5826,.&3%

:72>50026% 9275.&3;% 2:&0E6,5'EC% 0=2R.E'&% 851,=@.E'&% '5C,.&A','&% C&'&<50D2B%

D&.51&D&(
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