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1610 ERRATA
Since going to press the following errors have been noted:
Summary Table:

p.869 — The entry for C{HsCH; + M should read:

CeHsCH; + M — CHCH, + H+ M 3.1X10%exp(—44890/T) 9202200 *0.3 at 920 K rising to
’ +0.5 at 2200K

E — CHs + CH; + M No recommendation

I

E p.871 — The entry for 'CH; + CH, + M should read:

i .

[ 'CH, + CGHy+ M — CHs + M 2.0X107" independent of P 300-1000 +0.2 at 300 K rising.to

i *0.5 at 1000 K

p.928 — H + C¢HsCH; The expression for k; should read:

ki = 3.6X107°T*%exp(—2210/T) cm® molecule's™! over the range 600-2500 K

p-940 and p.857 — OH + C;H,. Channel (2) for this reaction should be written as OH + C,H, — HOCH + H. The
thermodynamic data given on p.940 for channel (2) refer to the formation of CH,CO + H and should be ignored.

P.1016 — The entry in the table of Rate Coefficient Data under the heading Reviews and Evaluations should read 6.0X 10712
not 6.5X10712, ' ,

p.1025 — The recommended value for ; should read 3.1X10" exp(—44890/T) not 3.1-10" exp(—44890/T).

Table 1 on p.1026 should be Table 4.
Table 2 on p.1030 should be Table 5.

In Sec. v4.2, Summary of Preferred Rate Data in Tables 1-3, page numbers of the data sheets for the corresponding reaction
were omitted. Tables 1-3 are repeated here with the page numbers added. The following pages replace pp.853-872 of J. Phys.
Chem. Ref. Data, 23, 847 (1994).

J. Phys..Chem. Ref. Data, Vol. 24; No. 4, 1995




On

ERRATA

4.2, Summary of Preferred Rate Data

TaBLE 1. Bimolecular Reactions

1611

[p853 of original article]

— HCO + CH,

_Reaction k/cm® molecule™'s™ TIK Error limits (A log k) Page
O Atom Reactions .
O+H,—» OH+H 8.5 X 10727%% exp(—3160/T) 300-2500 + 0.5 at 300 K falling to CEC'
*02forT>500K
0+0H- 0, +H 2.0 X 107" exp(112/7T) 220-500 +02 CEC
2.4 X 107" exp(—353/T) 1000-2000 +0.1
0+HO, - OH+ O, 53 x 1071 300-1000 + 0.3 at 300 K rising to CEC!
+ 0.5 at 1000K
0 + H;0; — OH + HO, 1.1 X 1072 exp(—2000/T) 300-500 +03 CEC!
0+NO—0;+N 1.14 X 1077 Bexp(~19200/T) 10005000 =03 873
0 +N; - N+NO 3.0 X 10™"%xp(~38300/T) 1400-4000 + 0.2 875
O+NH-NO+H ] 1.5 X 107 10003380 + 0.5 878
- N + OH
O + NH; - OH + NH, 1.6 X 107" exp(—3670/T) ~ 500-2500 +05 CEC'
O+CH->CO+H 6.6 X 107" 300-2000 *+05 CEC
— CHO +¢ 42 X 107" exp(—850/T) 300-2500 +05
0 +*CH, —» CO+2H ] 2 X 10710 300-2500 + 0.2 at 300 K rising to CEC!
- CO + H, k/k = 0.6 = 0.3 over whole range + 0.7 at 2500 K.
O+ CH; —» HCHO + H 1.4 X 107° 300-2500 +02 CEC
O + CH; — OH + CH; 1.2 X 107%* ' exp(—4270/T) 300-2500 + 0.3 at 300 K falling to CEC
+0.15 at 2500 K
0O+ CHO — OH + CO 5.0 x 107" 300-2500 +03 CEC'
- CO+H 50 x 1074 300-2500 + 0.3
O + HCHO - OH + CHO 6.9 X 1078 7% exp(—1390/T) 250-2200 # 0.1 at 250 K rising to CEC!
+ 0,3 at 2200 K
O + CH;0 - 0, + CH; ] 2.5 % 1074 300--1000 + 0.3 at 300 K rising to CEC!
— OH + HCHO. kofk = (0.12 = 0.1) at 300 K + 0.7 at 1000 K
O + CH;00H - OH + CH;0; ] 3.3 X 107" exp(—2390/T) 300-1000 + 0.3 at 300 K rising to 878
— OH + CH,00H ’ + 0.5 at 100
O + CN — CO + N('S) 1.7 % 107" 300-5000 + 0.2 at 300 K rising to CEC!
—CO+ N(’D)] *+ 0.6 at 5000 K
0+ NCO — NO + CO] 7.0 X 107" 14502600 + 0.8 CEC'
= 0, +CN
O+ HCN — NCO + H
- CO+ NH:I 2.3 X 1078 T*! exp(—3075/T) 450-2500 + 0.2 at 450 K rising to CEC!
— OH +CN , +03at2500K
0+ CH- CO+CH 1.7 x 1074 3002500 + 1.0 CEC!
0+ GH; - CO +°CH, ] 1.2 X 107" 7% exp(—790/T) 295-2500 +02 879
— CHCO +H k/k = 0.7 = 0.2 over whole range.
O+ C2H3 -3 OH + Csz :
— CO + CH; ] 5x 107" 300-2000 + 0.5 . CEC!

J. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995



1612 ERRATA
[p854 of original article] TaBLE 1. Bimolecular Reaction; — Continued
Reaction "~ * k/em® molecule™'s™ o T/IK Error limits (A log k) Page
I O + CoH; — CH,CHO + H 1+ 2.25 X 1077 7' exp(—90/T) 300-2000 + 0.1 for T < 1000 K .. 882
i — HCO + CH; ki/k = 035+ 0.05 at p> 3 Torr; . ) ~ rising to + 0.3 at 2000K
i ~> HCHO + CH; kifk = 0.6 = 0.10;k/k = 0.05 + 0.10
é - CHzCO + Hz o . :
% |
i
i O + CH; — CHsCHO + H - L1 x 107 e 300-2500 * 0.3 from 300 to 1000 K CEC!
il
1l - HCHO + CH; - kfk=017 £02at 300K . + 0.5 from 1000 to 2500 K
It
i ;
il O + C;Hs — OH + C;H; - 1.66 X 107" T exp (—2920/T) 300-1200 + 0.3 at 300 K falling to CEC!
| +0.15at 1200K
0+ CHCO - 2CO+H 1.6 X 10710 , 300-2500 +03 CEC!
|
0 + CH,CO - CH,0 + CO
— HCO + H+ CO 3.8 X 1072 exp(~680/T) L 230-500 +0.3 -CEC!
— HCO + HCO
O + CH3CO —» OH + CH,CO ] 32 % 107% 298-1500 + 0.3 at 298 K rising to 884
— CO, + CH; ki/k =02 % 0.1 at 298 K ‘ + 1.0at 1500K
ko/k =08 = 0.2 at 298 K R
O + CH;CHO -5 OH + CH;CO ] 9.7 X 1077 exp(—910/T) - 2981500 + 0.05 at 298 K rising to 885
— OH + CH,CHO + 0.5at 1500 K
0 + G,H;00H - OH + C;H,00H ] 3.3 X 107" exp(—2390/T) ¢ 300-1000 *+ 0.3 at 300 K rising to. 885
— OH + GHs00 [estimate] ‘ *0.5at 1000K
O + C3Hs — CH,CHCHO + H ] 3.0 X107 ' 300-1000 + 0.2 over the range 300-600K; 1030
- HCHO + C;H; <3 x 1071 2000 + 0.4 over the range 600-1000 K
O + CsHs — OH + CgH; ] (ki + k) = 5.9 X 1072 T3% exp (—473/T) 298-2000" +03 886
~ CsHsO k= 3.7 X 107" exp(—2280/T) 2981400 + 0.3 at 298 K falling to
T ' ' +0.2 at 1400 K.
O +.CsHsOH —: products 2.1 X 107" exp(—1460/T) 290-600 +03 887
O + CsHsCH; — HCO + CeHls ] 55% 1079 300 +0.3 CEC!
— CHsCHO + H : .
- CH,0 + CgHs - No recommendation
O + CsHsCH; —» products - 5.3 X 107 7' exp(~1260/T) 298--2800 + 0.1 at 298 K rising to 891
: * 0.4at 2800 K
O+ CsHsCHO ~» OH + CsHsCO ] 10X 107" exp(—910/T) 298-1500 + 0.3 at 298 K 888
— OH + CH,CHO rising to = 0.7 at 1500 K
—» Cgts(O)CHO No recommendation
O + p-CsH4(CHj), — products 5.1 X 107" exp(—1630/T)  298-600 + 0.3 889
O + C4HsC;H; — products 2.8 X 107" exp(—1840/T) 298-600 +03 892
O, Reactions
0, + CH; — HO, + CH; , 6.6 X 107} exp(~28630/T) - 500-2000 - * 0.5at 500 Krising to . CEC!
, + 1.0 at 2000 K
0, + CHs — HO, + C;H; 1.0 X 107" exp(—26100/T) 500-2000 + 0.5 at 500 K rising to CEC!
+ 1.0 at 2000 K '

J. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995
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TasLE 1. Bimolecular Reactions — Continued

1613

[p855 of original article]

Reaction k/em® molecule™'s™ T/K Error limits (A log k) Page
0, + HCHO — HO, + HCO 1.0 X 1071 exp(—20460/T) 700-1000 - + 05 CEC! -
O, + CH;CHO - HO, + CH,CO 5.0 X 107" exp(—19700/T) 6001100 + 0.5 at 600 K rising to CEC!
‘ + 1.0 at 1100 K.
0, + CsHs — HO, + CH,CHCH, 3.2 X 107" exp(—19700/T) 600-1000 + 0.3 at 800 X rising to 892
+ 0.5 at 600 K and 1000 K
0, + CHsCH; — HO; + CeHsCH, 3 X 1072 exp(—20000/T) 7001200 + 07 893
H Atom Reactions
H+0;, > 0H+O0 1.62 X 107" exp(—7470/T) 300-5000 * 0.1 at 300 K rising to 894
+ 0.5 at 5000 K
H+ O, + Ar — HO; + Ar See Table 3 896
H+0;+H, - HO;+ H, See Table 3 896
H+0,+N; > HO; + N, See Table 3 896
H+H+Ar-> H +Ar See Table 3 CEC!
H+H+H, > H +H, See Table 3 CEC!
H + OH + H,0 - H,0 + H,0 See Table 3 CEC!
H + OH + Ar — H,0 + Ar See Table 3 CEC!
H+OH+N; - HO0+N, See Table 3 " CEC
H+HO; —» H, + O 7.1 X 107" exp(—=710/T) 300-1000. + 0.3 CEC!
— 20H 2.8 X 107" exp(—440/T) 300-1000 +03
- H0+0 5.0 X 10™" exp(—866/T) 300-1000 +03
H+HO0->O0H+H 7.5 X 1076 716 exp(—9270/T) 300-2500 +02 CEC!
H + H;0; - H; + HO, 2.8 X 107" exp(—1890/T) 300-1000 +03 CEC!
- OH + H,0 1.7 X 107" exp(—1800/T) 300-1000 +03
H+NO- OH+N 3.6 X 107 "%xp(—24910/T) 15004500 *05 897
H+NH-H;+N 17 x 1074 1500-2500 +10 CEC!
H+NH;, » H, + NH 1.0 X 1071 2000-3000 + 1.0 - CEC'
H+CO+M - HCO+M See Table 3 899
H+3CH, -» H, + CH 1.0 X 107" exp(900/T) 300-3000 + 0.7 CEC!
H+ CH; — H; + 'CH, 1.0 X 107 exp(—7600/T) 300-2500 +10 CEC!
— CH;, See Table 3
H + CHs — Hy + CH; 2.2 X 107% 739 exp(—4045/T) 300-2500 +0.2at300Kand 2500K  CEC'
reducing to £ 0.05 over
range 500-1000 K
H + CHO - H; + CO 1.5 % 10710 300-2500 +0.3 CEC'
H + HCHO — H; + HCO 2.1 X 1076 T'$2 exp(— 1090/T) 300-1700 # 0.1 at 300 K rising to 914
: . + 03 at 1700 K
H + CH;0 — H; + HCHO 3.0 X 1071 300-1000 + 0.5 CEC!

_ J. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995
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TABLE 1. Bimolecular Reactions — Continued

Reaction k/em® molecule™s™ TIK Error limits (A log k) _Page
H + HNCO - NH, + CO No recommendation CEC!
- H, + NCO 3.4 X 10719 779 exp(—10190/T) 500-1000 + 1.0
H + NCO — NH + CO 8.7 x 107" 1400-1500 +£05 CEC'
- HCN + O
H+ CGH; — H, + CGH 1.1 X 107'° exp(—14000/T) 10003000 + 1.0 CEC!
-3 CHj3 See Table 3
H+ GH; — H, + GH, 20 %X 107! 300-2500 + 0.5 CEC!
— CoH, See Table 3
H+ CH; — H, + CH;s 9.0 X 107'° exp(—7500/T) 700-2000 + 0.5 CEC!
— CH;s See Table 3
H + CHs — 2CH; 6.0 X 107! 300-2000 + 0.3 at 300 K rising to CEC!
— CoHs See Table 3 ) + 0.7 at 2000 K
H + CHs — Hz + CH; 2.4 X 1075 717 exp(—3730/T) 3002000 + 0.15 at 300 K rising to CEC'
* 0.3 at 2000K
H+ CHCO - CH; + CO _
-2 H, + GO 2.5 % 1071 300-2500 * 04 CEC!
— HCCOH
H + CH.CO — CHs + CO ] 3.0 X 107" exp(~—1700/T) 200-2000 + 0.5 at 200 K rising to CEC!
- CH,CHO kylk very small + 1.0 at 2000 K
H + CH;CHO — H, + CHsCO ] 6.8 X 1072.7M8 exp(—1210/T) 3002000 + (.1 at 300 K rising to.. . CEC!
— H, + CH,CHO * 0.4 at 2000 K
H + C3Hs — CsHs kT + k) =28 x 1071 300-1000 + 0.2 at 300 K rising to 1030
— C;H; + CH; ] +0.5at 1000 K
— H, + GH, 3x 1071 300-1000 + 0.5
H+ CeHs + M — CeHg + M See Table 3 CEC!
H + CeHs — H; + CeHs No recommendation CEC!
— CgH; See Table 3
H + CHsO + M - CHsOH + M ‘See Table 3 CEC!
H + CsHsOH — CeHs0 + H, 1.9 X 107" exp(—6240/T) 1000-1150 +0.3 CEC'
— CgHs + OH 3.7 X 107" exp(—3990/T) 10001150 + 0.3
H+ CHsCHy; + M — CHCH; + M . See Table 3 CEC!
H + CgHsCH; — H; + CHsCH, 3.6 X 107" T2 exp(—2210/T) 600=2500 +0.3 927
- H, + CH,CH; No recommendation .
— CsHg + CH; 9.6 X 10" Mexp(—4070/T) 770-1100 +03
— CsH4CH; See Table 3
H + p-CsHy(CHs), — products 58 X 1078 298 + 0.1 CEC!
H + CsHsCoHs — H, + CeHsCoH, No recommendation CEC!
-3 CgHgCyHs See Table 3

J. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995
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TaBLE 1. Bimolecular Reactions — Continued
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-1

Reaction kiem® moleculé"s T/K Error limits (A log k) Page
H; Reactions
H, + Ar— 2H + Ar See Table 2 CEC!
H;+H, = 2H + H, See Table 2 CEC!
OH Radical Reactians’
OH+H, - HO+H - 1.7 X 107718 exp(—1660/T) +:300-2500 + 0.1 at 300 K rising to CEC!
+ 03 at 2500 K
OH + OH — H,0+ O 25X 107" 74 exp(—50/T) 250-2500 +0.2 CEC!
OH+OH+M — H;0, + M See Table 3 CEC!
OH + HO, — H,0 + O, 4.8 X 107" exp(250/T) 300-2000 * 0.2 at 300 K rising to 929
+ 0.5 at 2000 K
OH + H,0; — H,0 + HO; 1.3 X 107" exp(—670/T) 300-1000 + 0.2 at 300 K rising to 931
_ + 0.5 at 1000 K
OH + NH — NO + H, ] 8.0 x 107" 300-1000 + 0.5 CEC!
- Hzo + N
OH + NH; — O + NH;- 3.3 X 107" 7%%5 exp(—250/T) 500-2500 +05 CEC!
— H,O0 + NH No recommendation
OH + CO — H + CO; 1.05 X 1077 1'% exp(250/T) 300--2000 + 0.2 at 300 K rising to CEC'
#+ 0.5 at 2000 K
OH + CH; — H + CH,0H ]
- H + CH;0 No recommendation T
- H;0 + 'CH, 1.2 X 107 Yexp(— 1400/T) 300-1000 + 05 932
— CH;0H See Table 3 :
OH + CH; — H,0 + CH; 2.6 X 107V 7% exp(—1400/T) 250-2500 + 0.07 at 250 K rising to CEC!
+0.15at 1200K
OH + CHO — H;0 + CO 1.7 x 107" 300-2500 + 0.3 CEC!
OH + HCHO — H,0 + CHO 5.7 X 107% T exp(225/T) 300-3000 - + 0.1 at 300 K rising to CEC!
# 0.7 at 3000 K
OH+CN~>O+HCN]
- NCO+H 1" 1.0 X 1071° 1500-3000 - + 0.5 CEC!
OH + HCN - H,0 + CN 1.5 % 107" exp(—5400/T) 1500-2500 + 0.5 CEC!
- HOCN + H ] No recommendation
- HNCO + H
OH + CH;00H — H;0 + CH;00 1.2 X 107 exp(130/T) 300-1000 + 0.2 at 300 K rising to CEC!
' . : ' + 0.4 at 1000 K
- H;0 + CH;00H 1.8 X 107" exp(220/T) 300-1000 + 0.1 at 300 K rising to
+ 0.3 at 1000 K
OH + GH; — H,0 + GH ] B 1.0 X 107 exp(—6500/T) 10002000 +10 940
- H + CH,CO
- C;H,O0H See Table 3
OH + GHs — Hy0 + CH; 3.4 X 107" exp(—2990/T) 650-1500 + 05 CEC!
OH + CHs = H,0 + CH; 1.2 X 1077 7% exp(—435/T) 250-2000 + (.07 at 250 K rising to CEC!

+ 0.15 at 2000 K

J. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995
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TasLE 1. Bimolecular Reactions — Continued

J. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995

Reaction k/em® molecule™'s™! T/K Error limits.(A log k) Page
OH + CH,CO — CH,0H + CO ] 1.7 x 1074 300-2000 + 1.0 CEC' .
- H,CO + HCO
OH + CH;CHO — H,0 + CH;CO ] 3.9 X 107" 7% exp(560/T) 250-1200 + 0.1 at 250 X rising to CEC!
- H,0 + CH,CHO + 03 at 1200 K
OH + C;H,00H - H,0 + C;Hs00 ] 3.0 X 107" exp(190/T) 2501000 + 0.3 at 250 K rising to CEC!
- H,0 + C;H,00H [estimate] + 0.7 at 1000K
OH + C3Hs ~» H,0 + CsH, 1.0 x 1071 3001000 + 0.5 1030
- CH;CHCHzOH ] .
-3 CH;CHCHO + 2H &S + ks) = 2.5 X 1071 300-1000 +03
OH + CsHs — H,0 + CgHs 2.7 X 107" 72 exp(—730/T) 400-1500 +03 CEC!
— H + CH;0H 2.2 X 107" exp(—5330/T) 1000-1150 * 0.3
—3 CeHsOH See Table 3
OH + CsHsOH — CsHs(OH), See Table 3 CEC!
—> Hzo + CﬁHjO :I
- H,0 + CsH,OH 1.0 X 107" 1000-1150 + 0.5
OH + CsHsCH; — H,0 + CHsCH, 8.6 X 107" T exp(—440/T) 4001200 + 0.5 at 400 K reducing to 941
—3 CgHsCH;0H See Table 3 + 03 at 1200K
OH + CsHsCHO — H,0 + CH,CO ] 13 x 1071 298-1500 + (.1 at 298 K rising to 942
-3 H0 + CsH CHO + 0.5 at 1500 K
OH + p-CeH4(CHs), — CeHiCH,CH; + H;O 6.4 X 107! exp(—1440/T) 500-960 + 0.1 CEC!
— p-CH(CH;),OH See Table 3 :
OH + CsHsCsz -3 HOC&HsCsz See Table 3 CEC1
- H,0 + CsHsCoHy ] No recommendation
- H20 + C(,H.4C2H5
H,0 Reactions
HO+M->SH+OH+M See Table 2 CEC!
HO; Radical Reactions
HO; + HO; - H,0; + O, 7.0 X 107" exp(—6030/T) + 550-1250 + 0.15 between 550-800 K 943
2.2 X 107" exp(820/T) rising to = 0.4 at 1250 K
7.0 X 107" exp(—6030/T) 850-1250 .
H02+NH2'—9NH3+02 ]
- HNO + H,0 2.6 %X 1071 300-400 + 0.4 CEC!
HO, + CH; —» OH + CH;0 3x 107" 300-2500 + 0.7 CEC!
- 0, + CHy No recommendation
HO, + CHy — H,0, + CH; 1.5 X 107 exp(—12440/T) 6001000 + 0.2 at 600 K rising to CEC!
*+ 03 at 1000K
HO; + HCHO —H;0, + CHO 5.0 X 107" exp(—6580/T) 600-1000 +05 CEC'
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TABLE 1. Bimolecular Reactions — Continued
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Reaction k/em® molecule™s™! T/K Error limits (A log k)  Page
" HO; + CH;0, — CH;00H + 0, ] 4.1 X 107" exp(790/T) 298-700 + 0.1 at 298 K rising to 945
— HCHO + H;0 + O, ki/k = 1.0 = 0.1 over whole range *03at700K .
HO; + C;H; — OH + G;HO 3.7 X 107" exp(—8650/T) 600-900 + 0.15 at 600 K rising to CEC!
+ 0252t 900 K
HO; + CHs — Hy0; + CHs 2.2 X 107" exp(—10300/T) 500-1000 +02at500 Krisingto ~ CEC!
: + 0,3 at 1000 K
HO; + CH;CHO — H,0, + CH:CO 5.0 X 107" exp(—6000/T) 9001200 + 0.7 CEC!
HO; + C3Hs — CsHs + O, 44 % 1077 300-1000 + 0.3 over the range 600 K 1030
: to 800 K rising to 0.5 at other
ternperamres
— CO + products 1.1 x 107" 500-900 + 0.3
HO; + CsHsCH; — Hy0; + CsHCH, 6.6 X 107" exp(—7080/T) 6001000 *+ 0.3 at 750 K rising to 948
' ‘ + 0.5 at 600 K and 1000 K
— H,0, + CsHLCH, 9.1 X 107" exp(~—14500/T) 600-1000 + 1.0
HO, + CeHsCH;CH; — Hi0; + CH;CHCH; 4.4 X 1077 exp(—5680/T) 600-1000- + 0.3 at 750 K rising to ' 948
: + 0,5 at 600 K and 1000 K
— H,0; + CHsCH,CH, 5.3 X 1072 exp(—9760/T) 600-1000 + 0.5
- H,0, + CGHCH;CH; 9 X 107" exp(—14500/T) 6001000 + 1.0
H,0; Reactions
H,0; +M = 20H + M See Table 2 CEC!
NAtom Reactions
N+0, -5 NO+O 1.5 X 107" T exp(—3270/T) 298-5000 + 0,12 over range 300-1000 K 949
rising to * 0.3 over range 1000-5000 K
N+OH- NO+H 47 x 107" 300-2500 % 0.1 at 300 K rising to ' 952
+ 0,3 at 2500 K '
N+NO—-N;+0 7.1 X 107" exp(—790/T) 1400-4000 +0.2 954.
N+CN-»N;+C 3x 1070 300-2500 + 1.0 CEC!
N + NCO -» NO + CN No recommendation CEC!"
- N, + CO 33 x (o™ 1700 + 05
NH Radical Reactions ]
NH + O, - NO + OH ] (ki + k) = 1.3 X 107P exp(—=770/T)  270-550 + 025 957
- NO,+H
— HNO + O 6.5 X 107" exp(—9000/T) 2200-3500 +0.5
NH + NO - N,O+H
— HN, + 0 50x 107" . 270-380 + 0.2 958
- N + OH 2.8 X 1071 exp(—6400/T) 2220-3350 + 05 :
NH; Radical Reactions
NH, + O; —» products <3 X 107 298 CEC!
NH, + NO - N; + H;0
- N, +H+OH 1.8 X 107" exp(650/T) 220-2000 + 0.5 CEC!
— N;H + OH (ks + ka)lk = 0.12 at 298 K
-3 Nzo + Hz
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TarLE 1. Bimolecular Reactions — Continued

Page v

Reaction k/cm® molecule™'s™! T/IK Error limits (A log k)
NH; Reactions
NH; + M - NH, + H See Table 2 961
- NH + H, No recommendation
C Atom Reactions
C+N; - CN+N ‘ 8.7 X 107! exp(—22600/T) 2000-5000 + 0.2 965
C+NO->CN+0O ] 25X 1071 300 03 966
- CO+N 8.0 x 107" 1500--4050 *+ 03
kitky = 0.6 = 0.25; ki/k = 0.4 + 0.25
over range 15004050 K
!C, and °C; Radical Reactions See data sheets
CH Radical Reactions
CH+0,->CHO+0O ] 55 % 107! 3002000 * 0.3 at 300 K rising to CEC!
— CO +OH ' + 0.5 at' 2000 K
CH+H; - CH,+H ] 2.4 X 107" exp(—1760/T) 300-1000 +03 CEC!
-3 CH3
CH + H,0 - products 9.5 X 107" exp(380/T) 300-1000 + 1.0 CEC!
CH + N; = HCN + N ] 2.6 X 107" exp(—9030/T) 20004000 * 0.3 967
- CHN, atp <1 atm.
CH + NO — CO + NH
— CN + OH 2.0 % 107" 3004000 +0.25 970
—HCN+ O
CH + CO —» products 4.6 X 107 exp(860/T) ; 300-1000 * 1.0 CEC'
CH + CO, ~» products 5.7 X 107" exp(—345/T) 300-1000 + 1.0 CEC!
CH + CH, — products 5.0 X 107" exp(200/T) 200-700 + 1.0 CEC!
CH + CH; —» products 3.5 X 1079 exp(6U/T) - 200-700 * 1.0 CEC!
CH + CH,; — products 2.2 X 107 exp(173/T) 200-700 + 1.0 CEC!
CH + C,Hs — products 1.8 X 107" exp(132/T) 200-700 +1.0 CEC!
CH + C;Hs — products 1.9 X 107 exp(240/T) 300700 + 1.0 CEC!
CH + n-C4Hg - products 4.4 X 107" exp(28/T) 250-700 * 1.0 CEC!
CH + i-C4Hjo — products 2.0 X 1071 exp(240/T) 300-700 *10 CEC!
CH + neo-CsH;, — products 1.6 X 107" exp(340/T) ©300-700 + 1.0 ~ CEC'
CH + CH;C;H — products No recommendation CEC!
CH + CH;0 — products 1.6 X 107'° exp(260/T) 300-700 *1.0 CEC'

J. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995
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k/cm® molecule™'s™!

#+ 0.3 in the range 700-2500 K

Reaction T/K Error limits (A log k) Page
3CH, Radical Reactions
3CH; + 0; - CO + H + OH -
) > CO,+H+H 4.1 X 107" exp(~750/T) 300-1000 + 0.1 at 300 K rising to 972
- CO + H,0 + 0.5 at 1000 K
-3 COz + Hz
- HCHO + O
3CH; +°CH, » GH, + H, ] 2.0 X 107'% exp(—400/T) 300-3000 + 05 CEC!
- CHy + 2H ki/k = 09 = 0.1 over range 300-3000 K.
3CH, + CH; —» G;H, + H 7.0 X 107! 300-3000 + 0.3 at 300 K rising to CEC!
+ 0.5 at 3000 K
*CH; + C;H, - C3H, See Table 3 CEC'
3CH; + CHy — CiHs
- ¢-C3Hs See Table 3 CEC!
- CH;CHCH; +H
{CH, Radical Reactions
ICH, + Ar — *CH, + Ar 6.0 X 1071 300-2000 +03 CEC!
'CH, + NO —» products 1.6 x 1071° 290-650 + 02 971
'CH, + N; = 3CH; + N, .o x 1074 300-2000 +03 CEC!
'CH, + CH, — *CH, + CH, 1.2 x 1074 300-2000 + 04 CEC!
ICH, + CH, — ’CH; + GH, 8.0 x 1071 3002000 * 04 CEC' '
ICH, + CoH, — °CH, + GH, 40 x 1071 : 300-2000 * 04 971
ICH, + CHs — *CH, + CoH; 3.6 x 107" 300-2000 * 0.4 CEC!
!CH, + 0, » CO + H+ OH .
- CO,+H, 52 % 107! 300-1000 + 0,3 at 300 K rising to CEC!
-3 CO + H,0 L + 0.5 at 1000K
- 3CHz + 02
CH,+H; > CH; + H L2 x 107 300-1000 + 0.1 at 300 K rising to CEC!
: ’ + 0.3 at 1000 K
lCHg + Csz 3 CHzccHz X
— CH;CCH See Table 3 CEC!
-3 CH,CCH + H
— 3CH, + C;H, See earlier entry
'CH; + CHs — C3Hs See Table 3 971
— CH, + CH, See earlier entry
CH3 Radical Reactions
CH; +M>CH;+H+M See Table 2 CEC!
CH; + 0, — CH;0+ O 2.2 X 107" exp(—15800/T) 300-2500 + 05 CEC!
- HCHO + OH 5.5 X 107" exp(—4500/T) 1000-2500 - * 0.5 ;
- CH;0, See Table 3
CH;+H,— CH, + H 1.14 X 1072 T exp(—4740/T) 300-2500 + 0.15 in the range 300-700 K CEC!
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Reaction kfem® molecute™'s™! ifl'K':t.' ' "Exror limits (A Tog k) Page
CH; + CO + M — CHyCO + M See Table 3 ’ 973
CH; + CHs — GHs + H 5 X 107" exp(—6800/T) 1300-2500 +06 CEC'
- CHs+ Hy - No recommendation (see data sheets) .
- CHs See Table 3
CH; + HCHO — CH, + HCO 1.3 X 107 731 exp(—990/T) 300-2000 +02 989
CH; + GH + M = GH; + M See Table 3 CEC!
’ - CHs + GH No recommendation -
CH; + CyHy — CHy + CiHs 6.9 X 1072 exp(—5600/T) 400-3000 *05 CEC'
- n-C3Hy - See Table 3 ’ . :
CH; + CHs — CHy + CoH,4 1.9 x 1072 300-2000 + 04 991
: - C3Hg See Table 3 ‘ 2
CH; + CHs — CHy + CoH; 2.5 X 1073 7%° exp(—3043/T) 300-1500 + (.1 at 300 X rising to CEC!
+02at 150K
CH; + CH;CHO — CH, + CH;CO 3.3 X 107%° 756 exp(—1240/T) 300-1250 + 0.3 CEC!
— CH; + CH,CHO No recommendation (see data sheets)
CH3 + C3H5 b CszCHCHz See Table 3 ' g
~3 CH, + CH,CCH, 35x 1078 500-1200 + 0.5 1030
CHy Reactions
CH;+M—->CH;+H+M See Table 2 .CEC!-
CHO Radical Reactions
CHO+Ar—> H+CO+ Ar See Table 2 901
CHO + O, — CO + HO, . - )
- OH + CO,; 50 % 10712 300-2500 + 0.3 CEC!
- HCO3 .
CHO + CHO —» HCHO + CO 5.0 x 107! 300 + 0.3 CEC!
HCHO Reactions
HCHO+M —>H+ CHO +M ] See Table 2 CEC'
-H+CO+M
CH,0H Reactions
CH,0H + O; — CH,;0 + HO, 26X 107 04 300-1200 = 0.1 at 300 K rising to 998
1.2 X 107" exp(—1800/T) +03at 1200K
CH30 Radical Reactions
CH;0 + M — HCHO + H + M See Table 2 997
CH;0 + O; — HCHO + HO, 3.6 X 107" exp(—880/T) + 0.1 at 500 K rising to 997

J. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995
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TABLE 1. Bimolecular Reactions — Continued [p863 of original article]

Reaction k/em® molecule™'s™ ©TIK Error limits (A log &) ' Page
CH;30; Radical Reactions
CH;0,; + CH;0; ~» CHy0 + CH0 + O, 9.1 X 107" exp(420/T) 298-700 #+ 0.1 at 298 K increasing to 1000
— CH;0H + HCHO + O, kilk, = 25 exp (—1170/TY; +03at700K :
~y CH;00CH; + O, ks = 0 over. whole range
CH,0; + C3Hs — CH;0 + CH,CHCH,0 20 x 1071 5001200 + 0.5 . 1030
CH;0H Reactions
CH;OH + Ar — CH; + OH + Ar See Table 2 935
- CH,OH + H + Ar
- !CHz + Hzo + Ar
CH;3;00H Reactions
CH,00H + M — CH;0 + OH + M See Table'2 1004

CN Radical Reactions
CN + 0, ~» NCO + O 1.2 X 107" exp(210/T) 290-4500 + (.15 over the range 1005
2904500 K
CN+H, - HCN+H 3.2 X 1072 728 exp(—820/T) 200-3500 =+ 0.2 at 200 K rising to 1007
+0.5at3500K’ '
CN + H,0 — HCN + OH ] 1.3 X 107" exp(—3750/T) 500-3000 + 0.3 at 500 K rising to CEC!
— HOCN + H *+ 0.5 at 3000 K
CN + CH; — HCN + CH; 1.5 X 1079 72 exp(150/T) 290--1500 + 03 1009
NCO Radical Reactions
NCO+M - N+CO+M See Table 2 CEC!
NCO + NO - N,O+CO -
— Nz + CO;, 2.3 X 1078 T exp(~380/T) 290--3000 + 0.25 1011
-N;+CO+0
C,H Radical Reactions
CH+ 0; - CO; + CH
- 2CO+H 30 x 107" 300 + 0.5 CEC!
-3 CzHO +0
-~ CO + HCO
CH+H — CGH,+H 1.8 X 107" exp(—1090/T) 300-2500 + 0.3 at 300 K rising to 1013
+ 0.5 at 2500 K
CH + GH, - CH, + H 1.5 X 10710 300-2700 +05 1017
CH + CH, — products 3.0 X 1071 298 + ] 1015
C,H + C;Hs — products No recommendation 1016
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Reaction kfcm® molecule™'s™! TK Error limits (A log k) Page

C,H; Radfcal Reactions

CH:+ Mo GH; +H+M See Table 2 CEC!
C;H; + 02 — HO, + C:H, L ) .
- H,CO + CHO 9.0 X 10712 300-2000 #+ 0.3 over range 300-600 K; 1019
- CGH,0+0 _ * 0.5 over range 600-2000 K
d CzHaOz . i

C,H, Reactions

CGH+M->CH,+H, + M See Table 2 1020
>CGH;+H+M

C,Hs Radical Reactions

GHs + M > GHi+ H+ M See Table 2 1026
CoHs + 0 - C:H, + HO, 1.7 X 107 exp(1100/T) 600-1200 + 0.3
CH;s + Hy —» CHs + H 5.1 X 1072 728 exp(—4250/T) 700-1200 % 0.2 at 700 K rising to 1026
+ 0.6 at 1200 K
CHs + GH; — GHCHCH , 5.6 X 107" exp(—3520/T) 300-600 + 0.5 1026
CoHs + CHy — n-CH o 1.8 X 107" exp(—3670/T) 300-600 + 0.5 1026
C.Hs + CHs — n-C4Hjo ’ . See Table 3
3 CoHg + C;H,4 2.4 X 10712 300-1200 * 0.4 1026
CoHs + GH;CHO — GHe + CHsCO 2.9 X 107" exp(—3660/T) 300-700 +03 . 1026
CHs + C3Hs —» CH;CH,CH,CHCH, See Table 3 ' 1026
~3 C;Hs + CH,CCH, 1.6 X 107" exp(66/T) 500-1200 +03
— GH, + C3H; 43 X 107 exp(66/T) 500-1200 + 0.4

C,>H;s Reactions

C;Hs + M — CH; + CH; + M See Table2 . ‘ CEC'
CHCO Reactions
CHCO + 0, — CO, + HCO :
- 2CO + OH 2,7 X 107" exp(—430/T) 300-550 + 0.7 CEC!
- G0 + HO, M = He, 2 Torr
- CHO,CO
CH,;CHO Radical Reactions
CH,CHO + O, — HO; + CH,CO ko=2.6 X 1077 250-500 £02 - CEC'
- HCHO + CO + OH kb =30Xx 107" 300 +03
— 0,CH,CHO
CH;CO Radical Reactions
CH3CO + O; + M — CH;CO; + M See Table 3 CEC!
CH3;CHO Reactions
CH;CHO + M — CH; + HCO + M See Table 2 ' CEC'
dJ. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995
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Reaction k/cm® molecule™'s™! T/K Error limits (A log k) Page
C,Hs0 Reactions
CHsO+ M — HCHO + CH3; + M ] '" See Table 2 CEC?
- CH;CHO + H+ M
GH;0 + 0, - CH;CHO + HO, 1.0 X 107" exp(—830/T) 300-1000 + 0.3 at 300 K rising to CEC'
+ 0.5 at 1000 K
C:Hs00H Reactions
CHsO0H + M » GH:0 + OH + M See Table 2 CEC!
C;3Hs Radical Reactions
CsHs+ M — CH,CCH, + H+ M See Table 2 1030
C:H;s + 0, — CH,CCH, + HO, 1.7 X 107" exp(—11400/T) 600-1200 + 0.3 at 600 K rising to 1030
+0.5at 1200K
— CO + products 7.6 X 107" exp(—9450/T) 600-1200 +03
CHs+H; » CHs + H 1.8 X 107" 74 exp(—9550/T) 300-1100 + 0,7 at 300 K reducing to 1030
» +03at1100K
C3H; + CH; — CiHs + CH, 6.6 X 1072 T>% exp(—11670/T) 300-1200 + 0.4 1030
GsHs + CHy — CsHg + GoH; 6.6 X 1072 734 exp(—13120/T) 600-1200 +05 1030
- c-CsHg + H 1.0 X 107" exp(—9620/T") 6001200 + 0.7
CsHs + CHs — C3Hs + C;Hs 3.9 X 1072 733 exp(—9990/T") 300-1200 + 0.4 1030
C3H5 + C3Hs - CH2CHCH2CH2CHCH2 See Table 3 . 1030
— CsHs + CH,CCH, 1.0 X 107" exp(1327T) 300-1000 + 0.7
CsH;s + G3Hg — C3Hs + CH;CH,CH, 3.9 X 1072 733 exp(—9990/T) 3001200 ] + 0.4 over the range 600 to 1030
— C3Hs + CH,CHCH; 1.3 X 1072 73 exp(—8660/T) 300-1200 1000 X rising to = 0.7 at other
temperatures
C3Hs + 2-C4Hg — C3Hg + CH,CHCHCH;, 6.6 X 107" exp(—8180/T) 6001000 +0.5 1030
— C3Hs + CH;CCHCH; 3.3 X 1072 734 exp(—12160/T) 6001000 + 05
— CH,CHCH,CH(CH5)CHCH; See Table 3
CsHs + i-C4Hyp — CsHs + (CH3),CHCH, 5.9 X 1072 73 exp(—9990/T) 300-1200 ] + 0.4 over the range 1030
- C3Hs + (CH3):C 0.7 X 1072 733 exp(—7800/T) 3001200 600 to 1000 K rising to
* (.7 at other temperatures
C;H;s + HCHO — C3Hg + HCO 1.2 X 107 T'% exp(—9155/T) 300-1000 + 04 1030
CsHs + CsHCH; — CsHg + C4HCH, 3.3 X 107 exp(—8660/T) 6001000 + 0.4 1030
i-C3H; Radical Reactions
i-GH; +M->CGHg+H+M See Table 2 1026
i-C3Hy + 0 = CiHg + HO, 3.3 X 107" exp(+1290/T) 600-800 *0.5 1026
i-CaHy + Hy > GHg + H 1.3 X 1072 732 exp(—4360/T) 300-1200 + 0.5 1026
i-CaHy + C;H, — (CH;),CHCHCH 5.3 X 107" exp(—3470/T) 300-600 + 0.5 1026
i-CsHy + C;Hs — (CH;),CHCH,CH, 7.5 X 107" exp(—3470/T) 300-600 * 0.5 1026
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Reaction k/cm® molecule™!s™ T/K Error limits (A log k) Page
i-CsHy + i-C3Hy — CeHjs See Table 3 300-1000 + 0.1 at 300K rising to 1026
+ 0.3 at 1000 K
~ CsH; + CsHs 42 X 10712 300-1000 + 0.1 at 300 K rising to
+ 0.5 at 1000 K
i-CsHy + i-CsH,CHO — C3Hg + (CH,),CHCO ] 6.6 X 107" exp(—3170/T) 300-650 + 0.5 1026
- C3H; + (CH3),CCHO
— CsHg + CH,CH(CH;)CHO 5.3 X 107" exp(—4780/T) 500--650 +0.5
CgHg Reactions
CaHa +M- CH3 + Csz +M See Table 2 992
t-C4Ho Radical Reactions
t+-CHo+M — i-CiHs +H+ M See Table 2 1026
t-C4Hy + O — i-CsHg + HO, 5 X 107" exp(+2115/T) 600-800 *+ 0.5 1026
t-CHo + H; — i-CHpo + H 3.1 X 1072 7% exp(—4510/T) 300-1200 * 0.5 1026
t-C4Hy + C;H; — (CH;);CCHCH 1.2 X 107" exp(—4320/T) 300-600 + 0.5 1026
t-C4Hy + C;H; — (CH:):CCH,CH, 3.3 X 107" exp(—4020/T) 300-650 + 0.5 1026
t-CsHy + t-C4Hy — CsHis See Table 3 1026
— i-CqHio + i-CiHs 1.2 X 1077 7743 300-1000 + 0.15 at 300 K rising to
+ 0.5 at 1000 K
1-C4Hy + 1-C;HyCHO — i-CyHyp + 1-CsHsCO 1.0 X 107" exp(—3200/T) 300-700 + 05 1026
~3 i-CiHio + CHC(CH3),CHO 3.9 X 107" exp(—5540/T) 500-700 *0.5
CsHs Radical Reactions
CsHs + M — CH; + CHz + M
- CH; + CH, + M See Table 2 CEC!
—> linear-CeHs + M
CsHs Reactions
CeHs + M — CeHs + H+ M ] See Table 2 CEC!
- CHy+ CGH + M |
CsHs0 Radical Reactions
CsHsO + M — CsHs + CO + M See Table 2 CEC!
CsHsCH; Radical Reactions
CsHsCHz +M - C3H3 -+ 2C2H2 +M
- CsHy + GHs + M See Table 2 CEC!
~> CsHs + C2H7_+ M
-3 C7H7 +M
CsHsCH; Reactions
See Table 2 CEC!

CeHsCH; + M — CHCH, + H+ M ]
—» CHs + CH; + M

dJ. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995
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Reaction k/cm® molecule™s™ T/K Error limits (A log k) Page
p-CsH{CH3), Reactions
p-CsHi(CH;), + M — CeHLCH,CH; + H + M See Table 2 CEC!
CsHsC,Hs Reactions
C5H5C2H5 +M - C5H5CH2 + CH3 + M

- CeHe + C;Hs + M

— CeHsCHCH, + H, + M See Table 2 CEC!

- C6H5 -+ Csz +M
- CHsCHCH; + H+ M

J. Phys. Chem. Ref. Data, Vol. 24, No. 4, 1995
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TABLE 2. Decomposition Reactions

Reaction k/s™! T/K Error limits (A log k)
ko/em® molecule™ 57!
Fe
-1 koks [M]
kis ko——[M] ke F
H; + Ar— 2H + Ar ko = 3.7 X 107 exp(—48350/T) 2500-8000 +03 CEC!
H+H -5 2H+H ko = 1.5 X 1077 exp(—48350/T) 25008000 + 0.5 CEC!
H,0+N; - H+OH + N, ko= 5.8 X 1077 exp(—52920/T) 2000-6000 + 0.5 CEC!
H:0, +M—-20H+M ko(Ar) = 3 X 1078 exp(—21600/T) 1000-1500 +0.2 CEC!
ko(N2) = 2 X 1077 exp(—22900/T) 7001500 +0.2
ka=3 X 10" exp(—24400/T) 1000-1500 + 0.5
F{AD) = 05 700-1500 AF =+ 0.1
NH; + Ar —> NH, + H + Ar k(1) = 7.4 X 107 exp(—41560/T) 2000-3000 +03 961
k(1) = 8.3 X 10" exp(—55170/T) 2000-3000 + 04
F. = 0.58 exp(—T/4581) + 0.42 exp(—T/102) 2000-3000 AF. =+ 0.1
CH;+ M- CH, +H+M k= 1.7 X 107% exp(—45600/T) 1500-3000 + 0.5 CEC!
CH;+M - CH; + H+ M k(Ar) = 7.5 X 1077 exp(—45700/T) 10001700 +03 907
koAr) = 7.8 X 10® T7%2 exp(—59200/T) 1700-5000 +03
ko(CHy) = 1.4 X 107 exp(—45700/T) 10002000 + 03
ko = 2.4 X 10' exp(—52800/T) 1000-3000 +05
Fe (Ar) = exp(—T/1350) + exp(—7830/T) 1000-5000 AFe =% 0.1
F: (CHy) = 0.31 exp(—T/90) + 0.69(—T/2210) 10002000 AF, = % 0.1
HCO + Ar - H+ CO + Ar ko = 2.6 X 107" exp(~7930/T) 600-2500 + 0.5 901
/
HCHO + M — H + CHO + M ] ko(Ar) = 2.7 X 107 7755 exp(—48660/T) 1700-3200 +0.3 995
- H+CO+M k(s = 0.7 = 0.4 2000-3000
CH;O+M— HCHO+H + M ko =9.0 X 107" exp(—6790/T) 300-1700 +0.3 997
CH;0H + Ar - CH; + OH + Ar ko= 1.1 X 1077 exp(—33080/T) 1000-2000 +03 935
— CH;0H + H + Ar ko= 1.7 X 10" exp(—45740/T) 1000-2000 + 035
-5 ICH, + H,0 + Ar F. = 0.18 exp(—T/200) + 0.82 exp(—T/1438) 1000-2000 AF, =+ 0.1
CH;00H + M ~» CH;0 + OH + M ke =6 X 10 exp(—21300/T) 500-800 + 0.2 at 600 K rising to 1004
* 0.5 at 500 and 800 K
NCO + Ar - N + CO + Ar ko = 1.7 X 107° exp(—23500/T) 1450-2600 + 0.4 CEC!
CH; +M - GH + H+ M k=69 X 10" 777 exp(~22900/T) 500-2500 + 0.5 CEC!
ko =2 X 10" exp(—20000/T) 500-2500 + 0.5
F.=035 500-2500 AF. = % 0.1
CH;+ M- GH + H, + M k(ArKr) = 5.8 X 107 exp(—36000/T) 1500-3200 +03 1020
- CH;+H+M ko(Ar) = 4.3 X 1077 exp(—48600/T) 15003200 +05
CoHs + CHg — CHy + H + GH; ky = 1.7 X 1075 exp(—16800/T") 700-900 +03 921
ko = 8.2 X 10" exp(—20070/T) 700-1100 + 0.3
Fe = 0.25 exp(—T/97) + 0.75 exp(—T/1379) 700-1100 AF, =+ 0,1
CHs + M — 2CH; + M ko(AD) = 1.1 X 10% T7%2* exp(—47090/T) 300-2000 + 0.5 984
k(Np) = 1.1 X 10% T752% exp(—47090/T) 300-2000 + 0.5
- ko(CzHg) = 4.5 X 1072 exp(—41930/T) 800-1000 +0.5
ko = 1.8 X 102 T7'2% exp(—45700/T) 300-2000 +03
F(ArN;) = 0.38 exp(—T/73) + 0.62 exp(—T/1180) 300-2000 AF. = % 0.1
FA{CHy) = 0.54 exp(—T/1250) 800-1000 AF, = * 0.1
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TaBLE 2. Decomposition Reactions -~ Continued [p869 of original article]
Reaction - ks ’ T/K Error limits (A log k)
ko/cm® molecule™ s™* .
Fc
-1 ko ks [M]
kis ko_——__ﬂ\'ﬂ v F
CH;CO+M - CH; + CO + M ko(He) = 1.0 X 1078 exp(—7080/T) 400-500 +0.2 ‘ 976
ko(Ar) = 7.0 X 107 353 +04
ks = 2.8 X 10" exp(—8630/T) 300-500 + 0.5
F(He) = 0.5 400-500 e =% 0.1
CH;CHO + M — CH; + CHO + M k(1 atm.) = 7 X 10" exp(—41100/T) 750-1200 + 0.4 CEC!
s (pressure dependent region)
CHsO + M — HCHO + CH; + M " kow 8 X 10" exp(—10830/T) 300-600 + 1.0 CEC!
{estimate]
C;Hs00H + M — GH:0 + OH + M ko = 4 X 10" exp(—21600/T) 400-800 +03 1023
[estimate]
CiHs + M — CH,CCH; + H+ M ke = 1.5 X 10" T exp(—30050/T) 8001500 +03 1030
.i-C3H7 + He — CsHs + H + He ko =36 x 107 exp(—14200/T) 750-830 +03 1026
ke = 8.76 X 107 T exp(—17870/T) 1701000 03
F(He) = 0.35 750-830 =% 0.1
CsHg + Ar — CH; + GHs + Ar ko = 1.3 X 107° exp (—32700/T) 700-2000 *0.5 992
k== 1.1 X 10" exp(—42470/T) 700-2000 +03
F = 0.24 exp(—7/1946) + 0.76 exp(—T/38) 700-2000 AF. =% 02
t-CHy+ M - i-CHs + H+ M ke = 8.3 X 10" exp(—19200/T) 300-800 + 0.5 1026
M- CHy + C M 1 ‘
Gols + 2Hs + CiHls * ] No recommendation CEC!
-3 C2H3 + C;J'Iz +M
—» linear-CHs + M 4.0 X 10" exp(—36700/T) 1450-1900 + 0.4
CeHs +M— CeHs + H+ M ] 9.0 X 10" exp(—54060/T) 1200-2500 + 0.4at 1200K CEC!
- CHy + CGH + M : reducing to = 0.3 at
2500 K
CH:O+ M — GH; + CO+ M 2.5 X 10" exp(—22100/T) _ - 1000-1580 + 02 CEC!
CsHsCH; + M- C3H3 +2CH, + M .
- CL + CGH; + M 5.1 X 10" exp(—36370/T) 1350-1900 + 0.3 at 1350 K rising CEC!
- CHs+CH, + M ‘ to = 0.5 at 1900 K
- CyHy (BCH) +M
CeHsCH; + M — CHCH, + H+ M 3.1 X 10" exp(—44890/T) 920-2200 + 0.3 at 920 K rising to 1024
. *+ 0.5 at 2200 K
— C¢Hs + CH; + M No recommendation 1500-2000 + 0.7
p-CeHy (CHa), + M — 4,0 X 10" exp(—42600/T) 14001800 £05 CEC!
CeH(CH)CH, + H+ M
CeHsCoHs + M — CHsCH, + CHs + M 6.1 X 10" exp(~37800/T) 770-1800 =+ 0.1 at 770 K rising to CEC!
—3 CeHs + CoHy + M + 0.4at 1800 K
-3 CﬁHsCHCHz + Hz +M
~ CsHs + CGHs + M No recommendation

— CHsCHCH; + H+ M
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ERRATA

» TABLE 3,. Combination Reactions

Reaction ke molecule—'s—! T/K Error limits (A log k) .. Page

k/em® molecule™ s™!

F. .

1 ko ke [M]

k/em® molecule™'s™ = WF
H+ O, 4 At — HO, + Ar ko= 17 X 1070 7708 3002000 +05 . 896
H+ Op + Hy — HO; + Hy k=358 X 1070 77%¢ 300-2000 +0.5 896
H+O,+ N, — HO; + N; ko=39 x 10720 7708 300-2000 * 0.5 896
H+H+Ar—» H + Ar ko =18 X 1070 7710 300-2500 +05 CEC!
H+H+H,—»H,+H ko =27 X 1073 1708 100-5000 +0.5 CEC!
H + OH + H,0 — H,0 + H;0 k=39 X 1075 17720 - 300-3000 + 0.5 CEC!
H+ OH + Ar — H,O + Ar ko=123 X 1078 1720 300-3000 + 03 CEC!
H+OH+N, - HO+N, ko =6.1 X 1078 17720 300-3000 + 0.5 CEC!
H+ CO + Ar — HCO + Ar ko = 5.3 X 1073 exp(—370/T) 300-2500 + 0.5 899
H+CH; +M— CH;+ M ko(He) = 1.8 X 1072 718 300~1000 +0.3 905

ko(Ar)'= 1.7 X 107 1718 3001000 + 05

ko(CHg) = 8.6 X 107# 1718 300-1000 + 0.5

ko =3.5 X 10710 300-1000 + 0.3

F(He,Ar) = 0.63 exp(—T/3315) + 0.37 exp(—T/61) 300-1000 AF. == 0.

F(C;Hg) = 0.71 exp(—T/3079) + 0.29 exp(—T/54) 300-1000 AF. = % 0.1
H + CH, + He — CH; + He ks = 1.4 X 107" exp(—1300/T) 200400 + 0.3 CEC!

ko = 3.3 X 107 exp(—740/T) 200-400 +05

F.=044 200400 AF, = = 0.1
H+CH; +M - CH; + M No recommendation CEC!
H+CH:+M— GHs + M k(He) = 1.3 X 1077 exp(~380/T) 300~800 +0.3 916

ko(Np) = 7.7 X 107 exp(—380/T) 300-800 +03

ke = 6.6 X 10757128 exp(—650/T) 200-1100 +0.3

F. = (He,Np) 0.24 exp(—T/40) + 0.76 exp(—T/1025) 300-800 AF. = * 0.1
H+CGHs + M- GHs + M No recommendation CEC!
H+GHs + M — GHs + M &5 + k) =28 X 107%° 300-1000 +02at 300K 1030

> CGH; +CH; + M rising to * 0.5 at 1000 K
H+ CeHs + M — CsHs + M ko=13 X 1071 1400~1700 *05 CEC'
H+CsHg+ M — CsHy + M ks = 6.7 X 107" exp(—2170/T) 300-1000 +0.2 CEC!
H+ CHO + M - CHOH + M ko =42 X 1071 1000 + 0.3 CEC!
H+ CeHsCH; + M~ CeHsCHs + M ko= 4.8 X 10710 300-2000 + 0.2 a1 300 K 926
rising to = 0.7 at 2000 K

H+ CeHsCHs; + M — CeHsCHs + M ko =12 X 1075 298 +02 927
H + CeHsCoHs + M — CHCoHs + M k» =33 X 107" 298 + 0.1 CEC!
OH+OH+M > H,0, + M ko(Ny) = 6.1 X 107 77076 2501400 + 04 CEC!

ko(H;0) = 4 X 107% 300400 + 0.4

ko = 1.2 X 10710 77037 200-1500 + 0.5

F(Ny) =05 2001500 AF.=* 02
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Reaction k/em® moleciile™'s™! T/K Error limits (A log k) Page
ky/em® molecule™ 57!
Fe
3 ~1 -1 _ ko ke [M]
klcmy” molecule™ s™ = ko———[M] T F
OH + CH; + M — CH;OH + M ko(He) = 2.3 X 1077 300 + 0.3 032
ko(Ar) = 4.4 X 10747782 1000-2000 +05
ko= 1.0 % 1071 3002000 +03
Fo(Ar) = 0.18 exp(—7/200) + 0.82 (—T/1438)  1000-2000 AF. =% 0.1
OH+CH; + M — GHOH+ M See data sheet 940
OH + C3Hs + M — CH,CHCH,OH + M KT + k) =25 X 1071 300-1000 *+ 0.3 1030
- CH,CHCHO + 2H + M ]
OH + CeHs + M — CsHOH + M ke = 3.8 X 107" exp(—340/T) 240-340 +02 CEC!
OH + C4H;0H + M — CeHs(OH), + M ko =28 X 107" 298 +0.1 CEC!
OH + C:HsCH;s + M — HOCGHCH; + M ke = 3.8 X 107" exp(180/T) 200-300 + 04 CEC!
OH+CgHy(CH3)2+M — CeHy(CHa),OH+M ko= 1.4 X 107" 300 0.1 CEC!
OH+CsHsCoHs+M —> HOCHCHs+M 75X 102 atp <1 atm. 298 +0.1 CEC!
CH + GH, + M = GH, + M 2.0 X 107" exp(—3330/T) at p = < 10 Torr. 300-1000 +03 CEC!
CH, + GHi+ M 5 GHg + M
- c-CHs + M 5.3 X 107" exp(—2660/T) 3001000 +0.2at300Krisingto  CEC'
- CGHs+H+M + 0.3 at 1000 K
lCI‘Iz + Csz +M - CH;CCH} + M
— CH;CCH + M 2.9 X 107" independent of p 300-1000 + 03 at 300K
->CH,CCH+ H+M rising to+ 0.7 at 1000 K
ICH, + CHs+ M = CsHs + M 1.6 X 107" independent of p 300-1000 + 0.2 at 300 K 971
rising to = 0.5 at 1000 K
CH; + 0, + M = CH,0, + M ko(Ar) = 1.55 X 1072 7733 300-800 +03. CEC!
k(Ny) = 1.6 X 1072 1733 300-800 *03
ko= 1.3 X 1071 72 300-800 + 03
. =0.466 — 1.30 X 107* T 300-800 AF = % 0.1
CH; + CO+M — CH;,CO+ M ko(He) = 3.0 X 107 exp(—1910/T) 400-500 +0.2 973
koNp) = 4.2 X 107% 300350 +05
ko = 8.4 X 107" exp(—3460/T) 300-500 +05
F(He) = 05 400-500 AF. = % 0.1
F{N;) =06 300-350 AF. =% 0.1
CH; + CH, + Ar — C;Hs + Ar ko =60 X 107" 300-2000 +03 980
ko =3.5 X 1077 77" exp(—1390/T) 300-2000 +03
F. = 0.38 exp(—T/73) + 0.62 exp(—7/1180) 300-2000 AF == 0.1
CH; + CGH, + M — GHs + M ko =1 X 107" exp(—3900/T) 300-600 * 05 CEC
CH; + CHy + M = n-GH; + M 3.5 X 107" exp(—3700/T) 300-600 +0.3 CEC!
CH; + CGHs + M - CHy + M ko = 5.6 X 107! 300-2000 +03 991
CH; + C3Hs + M — C;H;CHCH, + M ke = 1.7 X 107" 77°% exp(66/T) 5001200 +02 1030
CHs + CHs + M — n-CHpg + M ko =19 X 107" 300-1200 +03 1026
C,Hs + CHs + M — CH;CH,CH,CHCH, + M ks = 3.3 X 107" exp(66/T) 500-1200 + 0.3 _ 1026
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Reaction k/cm® molecule™'s™! T/K Error limits (A log k) Paée
ky/em® molecule™? ™!
F,
3 ~1 -1 _ Ko ke [M]
kfcm® molecule™'s : ko_M . F
CH;CO + 0; + M — CH;CO; + M 2 X 1072 for p = 1~4 Torr. 300 +03 CEC!
CHs + CHs + M —» ko = 1.7 X 107" exp(132/T) 300-600- + 02 1030
CH,CHCH,;CH,CHCH, + M ko =20 X 107" 6001000 * 0.4
GHs +2-CHg + M — ks = 1.0 X 107" exp(—9620/T) - 600-1200 . * 0.7 1030
CH,CHCH,CH(CH3)CHCH; + M
i-CsHy + i-CiHy + M — ke =68 X 10712 300-1000 + 0.1 at 300 K rising 1026
(CH3),CHCH,CH, + M to = 03 at 1000 K
t-CqHy + t-C4Hy — CgHjs k=52 X 1078 77173 3001000 £ 0.15 at 300K rising 1026
' to = 0.3 at 1000 K
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