ANEXO [: Reacciones implicadas en el proceso.

Los datos necesarios de secciones eficaces para las reacciones generadas
por impacto electronico aparecen incluidos dentro de la biblioteca Bolsig+. Las
siguientes reacciones junto con sus referencias nos muestran el tipo de seccién eficaz
considerado.

= Considerando el momento de transferencia:

1. € +CH;—>e +CH, Q)
2. € +CyHg —> e +CyHg 1)
3. e+CHy—> e +CH,y Q)
4, e +C,H, > e +CyH, Q)
5. € +C3Hg > e + C3Hg 1)
6. e +H,>e +H, (7)
7. e +0,—>e+0, (10)
8. e+t0O—-»e +0 (12)
9. e +C0O, »>e +CO, (14)
10.e+CO—>e +CO (8)
11.e + H,O0 - e + H,O (18)

= Estados de Vibracion por excitacion:

12. e + CH; —» e + CH,* (1)
13. e + C,Hg —» e + CoHg* 1)
14. e + C,Hy—> e + CoHy* Q)
15. e + CoH, » e + CoHy* (1)
16. e + C3Hg — e+ C3Hg* Q)
17.e + H, > e + Hy* (8)
18.e"+ CO, —» e + CO,* (14)
19.¢ + CO —» e + CO* (8)
20.e + H,O —» e + H,0O* (18)

= Excitacion electronica:

2.e+0—-e +0* (13)
22.€ +CO, > e + COx* (15)
23.e+CO - e + CO* (15)

= Ataque electrénico:

24.e +0+0,> 0 +0, (10)




= |onizacion:

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

® ® ® ® ® ® ® O O O

T+ CH4 — 2e + C:H4+
"+ CO, — 2 + C02+

+0, > 2e +0,

+ CoH, — 2e7+ CoHy'
+ C,H; = 2e + CH3"
+ C,Hy = 2 + CoH,"
+ CoHs —> 2e + CyHs"
+ C,Hg = 2e + CoHg"
+CH; > 2e + CH,'
+CH > 2e + CH"

= Disociacién por lonizacién:

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51,
52,
53,
54,
55,
56.
57.
58,
59,
60.
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"+ CH; —> 2e"+ CH;" + H
"+ CH, > 2e + CH2++ H,

+ CH; > 2e" + CH," + H
+CH; > 2"+ CH + H,

+ CyHg > 2€ + C,Hs" + H

+ C,Hs — 2€ + CoHy" + H,

+ CHg > 2e + CoHy" + Hy + H
+ C;Hg — 2 + C,H," + 2H,
+ C,Hg — 2e + CH3" + CHjs4
+ CyHs — 2"+ CoH," + H

+ CoHs > 2e + C,Hs" + H,
+ CyHs > 2e" + C,H," + Hp + H
+CyHs > 2+ CoH" + H

+ C;Hy — 2€"+ CoHp" + Hy
+CyH; > 2"+ CoHy," + H

+ C3Hg > 2e + C,Hs" + CHs
+ C3Hg — 2€" + C,H," + CH,4
+ C3H; > 2e + C,Hs" + CH,
+ C3H; > 2e + C,H," + CHs
+ C3H; —> 2e" + C,H3" + CH,
+ C3H; > 2e + CH;3" + C,H,
+ C3Hg — 2" + C,Hs" + CH
+ C3Hg — 2e + C,H," + CH,
+ C3Hg — 2 + C,H3" + CH,

"+ C3Hg —> 26 + Co,Hy+ + CH,y
"+ C3Hg > 26 + (:H;;+ + C,H;

2
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)
)
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)
)

)
)
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)
)
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)
)
)
)
)
)
)
)
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(5.6)
(5.6)




= Disociacién por ataque electrénico:

61.
62.
63.
64.
65.

+0,50+0
"+C0O, >0 +CO
"+CO> 0 +C

"+ H,0 > O + H,
"+ H,0 > OH +H

= Disociacion:

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.

™ ® ® ® ® ® ® ® D D D D D®D®D®D D D D DM D DD MDD D D D D D D D

"+CH; > 2e’+CHz +H
"+ CH; > 2e + CH; + H;
+CH; > e +CH+H;+H
+CH; —> e + C+ 2H,

+ CH; > 2+ CH3"
+CHz; >e +CH;+H
+CH; > + CH + H;
+CH—>e+CH+H
+CH—->e+C+H
+CHg—> e + CoHs+ H

+ CoHg — €+ CoHy + Hy
+CHs > e+ CHy + H

+ CoHs — e + CoHsz + Hy
+CH, > e+ CoHz + H

+ CyHy > e + CoHy + H,
+CH; > e+ CoH+ H
+CH; > e +C,H +H;
+CH, > e +CH+H
+C,H—>e+C+CH
+C3Hg > e +C3H, +H

+ CsHg —> € + C3Hg + H;
+ C3Hg > € + C;H, + CH,
+CsH; > e+ CgHg + H

+ CsH; > e + CoH, + CH;
+ C3H; > e+ CyHz + CH,
+ C3Hg > € + C;H, + CH,
+H, > e +2H
+0,—>e+20
+CO;,»>e +CO+0
+CO—->e+C+0
+H,O0O >e +OH+H
+H,O0>e +0+H;
+OH—->e+0+H
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(14)
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(18)

(3.4)
(3.4)
(3.4)
(3.4)
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(3.4)
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Las siguientes reacciones son proporcionadas gracias a diferentes articulos
que aparecen en la bibliografia, en especial al Snoeckx, R.; Aerts, R.; Tu, X
Bogaerts, A. Plasma-Based Dry Reforming: A computational Study Ranging from
the Nanoseconds to Seconds Time Scale. Los datos de tasas de reaccion obtenidos
para cada una de ellas se han contrastado mediante diferentes documentos gracias a
la ayuda del buscador NIST (NIST Chemical Kinetics Data Base) y directamente
mediante el buscador UMIST 2012 (UMIST Database For Astrochemistry). Dichos
documentos aparecen en las referencias indicadas.

Los coeficientes cinéticos para las reacciones dadas entre moléculas neutras y
las reacciones de tipo i6nico, se han introducido en el programa de compilacién para
poder realizar las distintas simulaciones posteriores; por lo que a partir de los datos de
temperatura que se consideren (K), se obtendra el valor de coeficiente (cm® -s™). En
funcién o no de la temperatura, en algunas de ellas se ha tenido en cuenta mas de un
valor de coeficiente, mostrandose sus respectivas referencias a continuacion.

REACCIONES DADAS ENTRE MOLECULAS NEUTRAS:

=

. CH; + CH, —» CH3; + CHg;
k= 3.010 -10°(2)
k= 7.13-10™2 -exp (-5,050.0/T) (1)

2. CHy+ CH - C,H,+ H
k= 3.95726746037557-10% - Tt . exp(-36.0/T) (1)

3. CH4 + C2H5—> C2H6 + CH3
k= 2.51 -10- 15 -(T/298.0)*** -exp(-6,320.313/T) (2)

4, CH4 + C2H3—> C2H4 + CH3
k= 2.13-10*.(T/298.0)*% -exp (-2,749.4626/T) (2)

5. CH4 + CZH —> C2H2 + CH3
k= 3.01-10™" -exp(-250.1665/T) (2)

6. CH4+ C3H7 —> C3H8 + CH3
k= 3.54-10"° .(T/298.0)*% .exp(-5,469.987/T) (3)

7. CH4+H—)CH3+H2
k=5.83-10"°-(T/298.0)% -exp(-4,039.949/T) (4)

8. CH3 + CH3 —> C2H5 +H
k=1.46-10""-(T/298.0)%*.exp(-5,340.093/T) (5)




9. UCHs + CHz + M — C,Hs + M

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

k= 1.68-10%* -(T/298.0) ""exp(-1,390.349/T) (6)

CH; +CH, > C,H, + H
k=7.01-10™ (4)

CH3;+ C,;Hg —» CoHs + CH,y
k= 1.74-10°.(T/298.0)° -exp(-3,040.485/T) (4)

CHg + C2H5 —> C2H4 + CH4
k= 1.88-10"2 .(T/298.0)%° (2)
k=1.91-10"? (4)

OCHz + C;Hs + M — C3Hg + M
k= 4.70-10™ -(T/298.0)°° (2)

CHs; + C;Hy —» CoH3 + CH,y
k= 1.57-10™ .(T/298.0)"-exp(-4,779.624/T) (2)

CH3 + CzHg —> C2H2 + CH4
k= 6.51-103(2)
k= 8.83345911860127-107-T*%. exp(-300.0/T) (1)

OCH; + C;H3 + M — CH3CH=CH, + M
k= 1.20-10°(7)

CH3 + C2H2 —> CH4+ CzH
k= 3.02:10™" .exp(-8,700.503/T) (2)

CH3 + C3H8 —> C3H7 + CH4
k=1.61-10"° -(T/298.0)* -exp(-3,599.752/T) (3)

CH3 + C3H7 —> CchHZCHZ + CH4
k= 3.07-102.(T/298.0) %3 (3)

CH3+H2—)CH4+H
k= 1.11946850005002-10%°-T%"*.exp(-4,740.0/T) (1)
k= 6.86-10"*.(T/298.0)*"*-exp(-4,739.934/T) (4)

CH3+H—)CH2+H2
k=10"°.exp(-7,600.0/T) (1,4)

OCH; +H+ M — CH, + M
k= 3.01-10%.(T/298.0"% (4,6)




23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

CH2 + CH2 —> C2H2 + 2H
k= 0.9-2.0110™*°.exp(-400.5070/T) (4)

CH,+ C;Hs — CoHy + CH3
k= 3.01-10™(2)

CH2 + C2H3 —> C2H2 + CH3
k= 3.01:10™(2)

CH2 + C2H 4 C2H2 + CH
k=3.01-10™(2)

CH2 + C3Hg —> C3H7 + CH3
k= 1.61-10""° -(T/298.0)>¢° . exp(-3,599.752/T) (3)

CH2 + C3H7 - C2H4 + C2H5
k= 3.01:10™(3)

CH, + C3H; — CH3CH=CH, + CH,
k= 3.01-10**(3)

CH2+ H2 —> CH3 +H
k= 1.96435124497668-10"" - T*".exp(-6,400.0/T) (1)

CH,+H—> CH+H,
k= 1.00 -10™-exp(899.6373/T) (2)

OCH + C,Hg + M — C3Hy + M
k=1.79-10"°.exp(132.2994/T) (4)

CH + H2 —> CH2 + H
k= 5.46-10"-exp(-1,943.0/T) (1)

CH+H—>C+H,
k= 1.31-10"°.exp(-80.58248/T) (8)

C+H,>CH+H
k=1.5-10° (9)

C2H6 + C2H3 - CZHS + CzH4
k= 1.46-10"° -(T/298.0)>*.exp(-5,279.957/T) (2)

C2H6 + C2H —> CZHZ + CZH5
k= 5.99-10%(2)




38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

C2H6 + CgH7—) C3H8 + CzH5
k= 1.19-10" -(T/298.0)>#.exp(-4,549.903/T) (3)

C,Hg+ H— CoHs + H,
k= 1.23-10"(T/298.0)** -exp(-3,729.646/T) (4)

C2H5 + C2H5 —> C2H6 + C2H4
k=2.41-10" (4)

C,Hs + CoH — CoH, + CoH,
k=3.01-10™"? (2)

C,Hs + C3Hg — CoHg+ CsH-y
k= 1.61-10"° -(T/298.0)>%.exp(-4,600.418/T) (3)

C2H5 + CgH7 4 C3H8+ C2H4
k=1.91-10%(3)

C2H5 + CgH7 —> CchH:CHZ + C2H6
k=2.41-10"% (3)

C2H5 + Hz—) C2H5 + H
k= 4.12-10 -(T/298.0)3° -exp(-4,250.425/T) (2)

C2H5 +H > CH3 + CH3
k=5.99 -10™ (4)

C2H5 +H > C2H4 + Hg
k= 3.01 -10™ (2)

OCHs + H+ M — CoHg + M
k= 2.25.107°.(T/298)%*¢ (9)

CoHs+ CoH — CoHy + C2H3
k=1.40-10™"° (7)

C2H4+ H-> C2H3 + H2
k=4.00-10"%-(T/298.0)>*%.exp(-6,160.35/T) (2)

OC;Hy+ H+ M — CoHs + M
k= 1.3-10%°.exp(-380.0607/T) (6)

C2H3 + C2H3 - CZH4 + CzHZ
k=1.6-10" (2)




53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

C2H3 + C2H 4 C2H2 + C2H2
k=1.6-10" (2)

C,H; + C3Hg— CoH, + C3H4
k=1.46-10"2-(T/298.0)*? -exp(-5,279.957/T) (3)

C2H3 + C3H7 e CgHg + C2H2
k=2.01-10"%(3)

C,H; + C3H; - CH3;CH=CH, + C,H,
k= 2.01-10"%(3)

C,H;+ H,—» C,H,+ H
k= 1.61-10"3.(T/298.0)*%.exp(-4,229.737/T) (2)

C2H3 +H-> C2H2 + H2
k=2.01-10™(4)

OCHz + H+M — CoHy + M
k= 2.02-10°.(T/298.0)°2 (9)

C2H2 + CzH - C4H2 +H
k=1.25-10"°-(T/298)**.exp(37.2844/T) (17)

C2H2+ H-> C2H + Hg
k= 10"%.exp(-11,199.76/T) (2)

OC,H, +H+M — CHz + M
k= 3.31-10%.exp(-739.6750/T) (4)

C2H + C3Hg 4 C2H2 + C3H7
k=5.99-10"%(3)

C2H + C3H7 —> CchHZCHZ + C2H2
k= 1.00-10"(3)

CzH + H2 —> C2H2 + H
k= 1.91-10""exp(-1,450.485/T) (2)
k= 2.51-10"-exp(-1,559.933/T) (4)

OC,H+H+M— CH, + M
k= 3.01:10°(2)

CgHg +H-> C3H7 + H2
k= 4.23-10"2 .(T/298.0)***.exp(-3,400.1/T) (3)




68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

C3H7 + C3H7 d CH3CH=CH2 + C3H8
k= 2.81-10%(3)

C3H7 + Hz—) C3H8 + H
k= 3.19-10.(T/298.0)*%*-exp(-4,600.418/T) (3)

C3H7+ H— CH3CH:CH2 + H2
k= 3.01-10"% (3)

OCsH;+ H+ M — CaHg + M
k= 9.67-10™.(T/298.0)°?* (9)

OCH;CH=CH, + H+M — CsH, + M
k= 2.19-10".exp(-1,640.515/T) (10)

OH+H+M > H,+ M
k= 6.04-10%.(T/298.0)* (4)

0+0+0—-50,+0
k= 5.21-10%.exp(899.6373/T) (2)

NO+O0+M—->0,+M
k= 5.21-10%.exp(899.6373/T) (2)

CH,+ O — CHz + OH
k= 8.32-10™"2.(T/298.0)"*°-exp(-4,269.669/T) (4)

CHz;+ O - CH,O + H
k=1.30-10"° (2)
k= 1.40-10™ (1)

CH;+O > CO+H,+H
k= 3.6-10".exp(-202.0/T) (1)
k=2.80-10"" (11)

CH2 +0—>CO+ H2
k= 0.4-3.4-10"%.exp(-270.0/T) (11)

CH,+ O — CO + 2H
k=1.33-10" (1)
k= 0.6-2.01-10 (1)

CH2+ 02 —> C02 + H2
k= 4.36398241626825-10° -T33.exp(-1,443.0/T) (1)




82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

CH2 + 02 —>CO + H20
k= 37.0639602477578-10°.T33.exp(-1,443.0/T) (1)

CH2+ Oz —> CHzO + 0O
k= 2.2-10" -exp(-750.0/T) (18)
k= 4.1-10™" -exp(-750.4986486/T) (6)

CH+0O—>CO+H
k= 3.40317565492586-10™-T*.exp(4.5/T) (1)
k= 6.59-10™" (4)

CH+ 0,— CO,+H
k= 1.76166389485061-10°1°. T4 (1)
k=0.3 - 4.0-10™ (11)

CH + 0, - CO + OH
k= 1.17444259656707-107°. T (1)
k=0.2 - 4.0-10 1 (11)

CH+0, > CHO+0
k= 1.17444259656707-10°. 7048 1)
k=0.2 - 4.0-10™* (11)

CH+0,—->CO+H+O
k= 1.76166389485061-10°- 7% (1)
k=0.3 - 4.0-10™ (11)

C+0,5>CO+0
k= 5.36358388360843-102.T**!.exp(26.9/T) (1)

C2H6 +0 > C2H5 + OH
k= 8.54-10%.(T/298.0)*°-exp(-2,920.213/T) (1)

C2H5 +0 > CH3CHO +H
k=1.33-10"° (1,2)
k=0.4 - 2.2.10™° (11)

C2H5 +0 > CHZO + CH3
k=0.3-2.2:10% (11)
k=0.17 - 1.10-10™ ()

C2H5 +0—> C2H4 + OH
k=0.2 - 2.2-10™ (11)




94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

C2H5 + 02 —> C2H4 + H02
k=1.40-10"2 -exp(-1,949.615/T) (1)
k= 1.69-10"%-exp(1,100.492/T) (4)

C2H5 + 02 + CH4 —)C2H502 + CH4
k= 5.9-10%°.(T/298.0)32 (19)

C2H4+ (O] CH2 CHO +H
k= 0.35 - 2.25-10™""-T*%8. exp(-92.0/T) (11)

C,H, + O > CHO + CH;
k= 0.60 - 2.25-10°7. T*®.exp(-92.0/T) (11)
k= 0.60 - 8.05.10%%.(T/298.0)>% (4)

C2H3 +0 —> C2H2 + OH
k=0.25 - 5.0-10** (11)

C2H3 +0->CO+ CH3
k=0.25 - 5.0-10** (11)

C,H; + O — CHO + CH,
k=0.25 - 5.0-10™** (11)

C,H;+ O — CH,CO + H
k= 0.25 - 5.0-10™ (11)

CzHg + 02 e d CHzo + CHO
k= 9-10"2 (4)

C2H2 +0—> CH2 + CO
k= 0.50 - 3.06-10™-(T/298.0)*®. exp(-250.1665/T) (4)

C2H2 +0 > C2HO +H
k= 0.5 - 3.6:10%°.T?%. exp(-250.1665/T) (4)

C,H+0O —» CH+CO
k= 1.69-10™" (4)

C,H+ 0O,— CHO + CO
k=4-10" (2)
k=2.7018330098448-107- T (1)

C2H + 02 —> CzHO +0
k=1-10" (2)




108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

1109.

C3H8 +0 > C3H7 + OH
k= 1.37-102.(T/298.0)*%.exp(-1,870.0235/T) (3)

H,+0O —>OH+H
k= 6.43727793143278-10% -T*"-exp(-3150.0/T) (1)
k= 3.44-103.(T/298.0)%°"-exp(-3,159.555/T) (4)

H+O+CH4—)OH+CH4
k= 4.36-10%.(T/298.0)™ (2)

H+0,—>O0H+O0
k= 1.66-10°-(T/298.0) *°-exp(-8,749.814/T) (2)
k=3.30-10"°-exp(-8,459.958/T) (4)

H+ O, + CH, > HO, + CH,
k=5.93-102.(T/298.0)* (2)

k=6.09-1072.(T/298.0)°2 (6)

k=5.47-102.(T/298.0)*® (12)

k=4.52-10"2.(T/298.0)°2 (4)

CH, + OH — CH3+ H,0O
k=2.77-10™"3-(T/298.0)** -exp(1,059.6/T) (2)
k=3.81687479297624-10™"°-T>*?.exp(-1,162/T) (1)
k=8.77-10™"3-(T/298.0)*% .exp(-1,399.97/T) (4)

CH4 + H02 e d CH3+ H202
k=3.01-10" -exp(9,349.973/T) (2)

CH4 + CHO —» CH3 + CHQO
k=1.36-10"3-(T/298.0)*%° .exp(-11,299.59/T) (2)

CH4 + CHgo - CHgoH + CH3
k=2.61-10"2-exp(4,450.077/T) (2)

CH;+ CO + CH, — CH3CO + CH,
k=7.89-10%-(T/298.0) " -exp(-5,490.433/T) (2)

k=4.19-10 (6)

k=3.01-10"*exp(-1,909.925/T) (6)

CH; + H,0O — CH, + OH
k=1.20-10"*.(T/298.0)*° -exp(-7,479.738/T) (2)

CH; + OH — CH, + H,0
k=1.20-10"-exp(-1,399.97/T) (6)




120.

121.

122.

123.

124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

CH; + OH — CH,OH + H
k=1.31-10"" (13)
k=3.18-10"2-(T/298.0)** .exp(-1,605.636/T) (14)

CHg + OH > CH3O +H
k=1.6-10"° (13)
k=6.45-10"3-(T/298.0)*°* .exp(-6,012.415/T) (14)

(*)CH3 + OH + M — CH3;OH + M
k=2.25-102%.(T/298.0)%% (6)
k=9.31-10™-(T/298.0) %% .exp(16.83813/T) (14)

CH3 + H02 —> CHgo + OH
k=3.01-10™" (4)

CH3 + H02 - CH4 + 02
k=5.99-10"% (2)

CH; + CH,0 — CH,4 + CHO
k=8.25-10"*.(T/298.0)*%" .exp(-2,950.281/T) (2)
k=1.60-107°-(T/298.0)%° .exp(-989.8415/T) (6)

CH; + CHO — CH, + CO
k=2.01-10"° (2)

CH3 + CHgo —> CH4 + CHzo
k= 4.00-10™" (2)

CH3 + CH3CHO —> CH4 + CH3CO
k=2.97-107°.(T/298.0)>** .exp(-1,240.008/T) (6)

CH2 + COQ—) CHQO + CO
k= 3.90-10™ (2)

CH, + H,0 — CHz + OH
k= 1.60-10"¢ (2)

CH, + OH —» CH,0 + H
k=3.01-10" (2)

CH2 + H02 —> CHQO + OH
k=3.01:10™ (2)

CH2 + CHQO —> CH3 + CHO
k= 1.00-10™ (2)




134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

146.

147.

148.

CH,+ CHO — CH; + CO
k=3.01-10™ (2)

CH2 + CHgo —> CH3 + CHzO
k=3.01-10™ (2)

CH + CO, - CHO + CO
k=1.6974097914175-10"*-T%°.exp(-3,000.0/T) (1)
k=0.5 - 1.06-10™¢.T**~.exp(360/T) (11)

CH + CO, »2CO + H
k=1.06-10"°-T**! .exp(360/T)%° (11)

(*YCH+ CO+M — C,HO + M
k=6.3-10%.T2° (11)

C,Hg + OH — CyH5 + H,O
k=5.50-10"2-(T/298.0)*% .exp(-912.8672/T) (2)
k=1.06-10"2-(T/298.0)? -exp(-435.3860/T) (4)

C,Hg + HO, —» CyH5 + H,0,
k=4.90-10"3-exp(-7,519.428/T) (2)

C,Hg + CHO — C,Hs+ CH,0O
k=4.18-10"3-(T/298.0)>"* -exp(-9,180.389/T) (2)

C2H6 + CHgo —> C2H5 + CHgoH
k=4.00-10"3-exp(-3,569.684/T) (2)

CzH5 + OH —> C2H4 + Hzo
k=4.00-10™" (2)

CzH5 + H02 4 C2H6 + 02
k=5.00-10" (2)

C2H5 + H02 —> C2H4 + H202
k=5.00-10" (2)

C2H5 + CHQO —)CzHe + CHO
k=8.19-10™*.(T/298.0)*®-exp(-2,950.281/T) (2)

C2H5 + CHO —» CzHG + CO
k=2.01-10"° (2)

C2H5 + CHgo d CzHe + CHQO
k=4.00-10™" (2)




149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

C2H4 + OH —» CzH3 + H20
k=1.66-10"2-(T/298.0)>"® -exp(-2,099.955/T) (2)
k=3.40-10"'-exp(-2,989.971/T) (4)

C2H4 + H02 4 CH3CHO + OH
k=1.00-10"*.exp(-4,000.259/T) (2)

C,H; + H,O — C,H, + OH
k=1.20-10"*.(T/298.0)>%° .exp(-7,479.738/T) (2)

C,H; + OH — C,H, + H,0
k=5.00-10"" (1,2)

C2H3 + CHzo 4 C2H4 + CHO
k=8.07-10"*.(T/298.0)*%" .exp(-2,950.281/T) (2)

C,H; + CHO — C,H, + CO
k=1.50-10"° (2)

C,H; + CH;0 — C,H, + CH,0O
k=4.00-10™ (2)

C,H; + OH — Cy,H + H,O
k=1.03-10™"3-(T/298.0)*°® .exp(-6,060.524/T) (2)
k=2.41270562328612-10%°- T8 .exp(-6,060.0/T) (1)

C2H2 + H02 —> CHQCO + OH
k=1.00-10"*-exp(-4,000.25/T) (2)

C2H + OH > CH2 + CO
k=3.01-10™ (2)

C2H + OH —> C2H2 + 0O
k=3.01-10™ (2)

C2H + H02 e d C2H2 + 02
k=3.01-10" (2)

C,H + HO, —» C,HO + OH
k=3.01-10™ (2)

C2H + CHO —» C2H2 + CO
k=1.00-10"° (2)

C2H + CHgo —> C2H2 + CHzo
k=4.00-10™ (2)




164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

C3H8 + OH —» C3H7 + H20
k=0.56 - (T/298.0) %! .exp(-447.4132/T) (3)

C3H8 + CHgo —> C3H7 + CH3OH
k=7.21-10"3-exp(-3,249.759/T) (3)

C3H7 + CHzO —> C3H8 + CHO
k=7.49-10"*.(T/298.0)*° -exp(-2,950.281/T) (3)

C3H7 + CHO —» CgHg + CO
k=1.00-10"° (3)

C3H7 + CHgo —> C3Hg + CHzo
k=4.00-10" (3)

H,+ OH — H + H,O
k=9.40-10"3-(T/298.0)>% .exp(-1,490.175/T) (2)
k=1.55-10"2-(T/298.0)*° .exp(-1,659.759/T) (4)
k=7.70-10"?.exp(-2,099.955/T) (12)

H,+ CHO — H + CH,0
k=2.66-10"3-(T/298.0)>% .exp(-8,969.913/T) (2)

H+ CO, - CO + OH
k=2.51-10"-exp(-13,350.23/T) (2)
k=3.38-10"-exp(-13,163.0/T) (1)

®H+CO+M - CHO+M
k=5.29-10*.exp(-370.4389/T) (6)

H+ H,O — H,+ OH
k=6.82-10"2.(T/298.0)*%° .exp(-9,720.412/T) (4)

H+OH->H,+0
k=6.86-10"*.(T/298.0)*%° -exp(-1,949.615/T) (2)
k=8.10098191306592-10".T*® .exp(-1,950.0/T) (1)

OH+OH+M— H,0+M
k=4.38-10"°-(T/298.0)*% (4)

H+ HO,— H, + O,
k=1.10-10"°-exp(-1,070.424/T) (2)

k=5.60-10" (12)

k=7.11-10""-exp(-709.6069/T) (4)




177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

H+ HO,—» H,0+ O
k=5.00-10"-exp(-8,659.610/T) (4)
k= 2.40-10" (12)

H + HO, — OH + OH
k=2.81-10"°-exp(-440.1968/T) (2,4)
k=7.20-10" (12)

H + CH,O — H, + CHO
k=2.14-10"2.(T/298.0)"°? .exp(-1,089.668/T) (6)

H+ CHO — H,+ CO
k=1.50-10"° (1,4)
k=2.01-10"° (2)
H + CH30 — H, + CH,0
k=0.7 - 9.00-10**.exp(-300.0/T) (11)

H + CH3;0 — CH; + OH
k=0.3 - 9.00-10**.exp(-300.0/T) (11)

H + CH3CHO — H, + CH;CO
k=6.8-10"°-T**® .exp(-1,210.0/T) (4)

H + CH,CO — CH; + CO
k=5.68-10""-exp(-1,897.0/T) (1)

H + CQHO - CH2 + CO
k=2.51-10"° (4)

Y0+CO+M—>CO,+M
k=1.70-10%.exp(-1,509.418/T) (2)

O + H,0 — OH + OH
k=1.25-10""(T/298.0)**° .exp(-8,599.474/T) (2)

O+O0OH > H+O0,
k=2.40-10"'-exp(109.4478/T) (12)
k=2.41-10""-exp(-353.6007/T) (4)

O + HO,— O, + OH
k=2.91-10""-exp(199.6521/T) (2)
k=2.70-10™"'.exp(223.7066/T) (12)

O + CH,0 — OH + CHO
k=1.78-10""-(T/298.0)%°" .exp(-1,390.349/T) (4)




191. O + CHO — CO + OH
k=5.00-10"" (1,2,4)

192. O+ CHO - H+ CO,

k=5.00-10"" (1,2,4)

193. O+ CH3;0 - CH;3; + O,

k=0.12 - 2.51-10™" (4)

194. O + CH3;0 — OH + CH,0
k=1.00-10"" (2)

195. O + CH3;CHO — OH + CH;CO
k=9.71-10"2-exp(-909.9796/T) (4)

196. O + CH,CO — CH, + CO,
k=0.6 - 3.8-10™2-exp(-679.538/T) (4)

197. O + CH,CO — CH,O + CO
k=0.2 - 3.8-10™2-exp(-679.538/T) (4)

198. O + CH,CO —» CHO + CO + H
k=0.1 - 3.8-10™%.exp(-679.538/T) (4)

199. O + CH,CO — CHO + CHO
k=0.1 - 3.8-10™%.exp(-679.538/T) (4)

200. O+ C,HO - CO+CO+H
k= 1.6-10" (4)

201. O, + CHO — CO + HO,
k=8.50-10""-exp(-850.3256/T) (2)

202. O, + CH;0 — CH,0 + HO,
k=1.10-10"3-exp(-1,309.766/T) (2)
k=3.60-10""-exp(-880.393/T) (6)

203. O,+ CH,CHO — CH,0O + CO + OH
k= 3.01-10™ (4)

204. O, + C,HO — CO + CO + OH
k=2.71-10"2.exp(-430.574/T) (4)




205.

206.

207.

208.

209.

210.

211,

212,

213.

214,

215.

216.

217.

218.

CO + OH —» CO,+H
k=5.40-10"*-(T/298.0)**°.exp(250.1665/T) (4)

CO + CH3;0 — CO; + CHs
k=2.61-10""-exp(-5,940.252/T) (2)

H,O + CH;0 — CH;OH + OH
k=1.46-10"°-(T/298.0)*%.exp(-5,780.290/T) (15)

OH + OH — H,0 + O
k=6.20-10™*.(T/298.0)*° .exp(945.3408/T) (12)
k=1.65-10"2.(T/298.0)*** .exp(-50.51439/T) (4)

OOH + OH + M — H,0, + M
k=6.04-10'.(T/298.0)3% (2)
k=6.94-107-(T/298.0)°2 (12)
OH + HO, —> O, + H,0
k=4.80-10""-exp(250.1665/T) (4,12)

OH + CH,0 — H,0 + CHO
k=4.75-10"2.(T/298.0)**8 .exp(250.1665/T) (2)
k=4.73-10"2.(T/298.0)**8 .exp(250.1665/T) (4)

OH + CHO — CO + H,0
k=1.7-10"° (1)
k=1.69-10"° (4)

OH + CH;0 — CH,0 + H,0
k=3.01-10" (2)

OH + CH3;CHO — CH;CO + H,0
k=4.4-10"2-exp(364.4248/T) (20)

OH + CH,CO — CO + CH,OH
k= 1.69-10" (4)

H02 + HOZ —> H202 + Oz
k=2.20-10"%.exp(600.1591/T)(12)

H02 + CHZO — CHO + H202
k=3.30-10"?-exp(-5,870.494/T) (2)

HO, + CHO — OH + H + CO,
k= 5.00-10"2 (2)




2109.

220.

221.

222.

223.

224,

225.

226.

227.

228.

229.

230.

231.

232.

233.

H02 + CHgo e d CH20 + H202
k=5.00-10" (2)

CH,0 + CH3;0 — CH;OH + CHO
k=1.69-10™ (2)

CHO + CHO — CH,0 + CO
k=3.01-10™ (2)
k=5.00-10"" (2)

CHO + CH30 — CH3;OH + CO
k=1.50-10" (2)

CH;0 + CH3;0 — CH,0 + CH;OH
k=1.00-10"°(2)

CH, + CH3;CO — CH3;CHO + CH,
k=4.82-10"*.(T/298.0)*%® .exp(-10,800.46/T) (2)
CH, + CH,OH — CH3;OH + CH,4
k=1.68-10"°-(T/298.0)*'°.exp(-8,170.102/T) (16)
k=5.03-10"°-(T/298.0)° -exp(-7,474.927/T) (15)

CH3 + H202—> CH4 + H02
k=2.01-10"*.exp(299.4782/T) (2)

CH3 + CHgoH —> CH4 + CHgo
k=1.12-10"°-(T/298.0)**° .exp(-3,490.304/T) (16)

CH3 + CHgoH —> CH4+ CHon
k=4.38-10"°-(T/298.0)**°.exp(-3,610.576/T) (16)
k=1.35-10"°(T/298.0)*%° -exp(-3,379.653/T) (15)

CHj; + CH,OH — CH, + CH,0
k=4.00-10"*2 (16)

CH2 + HQOQ—) CH3 + H02
k=1.00-10"(2)

CH2 + CH3CO —> CH2CO + CH3
k=3.01:10™" (2)

CH, + CH3OH — CH30 + CHj
k=1.12-10"°-(T/298.0)**°-exp(-3,490.304/T) (16)

CH,+ CH;0H — CH,OH + CHj
k=4.38-10"°-(T/298.0)**°.exp(-3,610.576/T) (16)




234,

235.

236.

237.

238.

239.

240.

241.

242,

243.

244,

245,

246.

247.

248.

CH, + CH,OH — CH,O + CHjs
k=2.01-10" (16)

CH, + CH,OH — C,H, + OH
k=4.00-10"" (16)

C2H5 + HzOz —> CzHG + HOZ
k=1.45-10"*-exp(-489.5085/T) (2)

C2H5 + CHgoH 4 C2H6+ CH3O
k=1.12 -10™*°.(T/298.0)**°-exp(-4,500.592/T) (16)

C2H5 + CHgoH —> C2H6+ CHZOH
k=4.38-10"°-(T/298.0)*%°.exp(-4,610.040/T) (16)

C,Hs + CH,OH — CyHg + CH,O
k=4.00-10" (16)

C,Hs + CH,OH — CH30OH + C,H,
k=4.00-10"2 (16)

C,H; + H,O, —» CoHy + HO,
k=2.01-10""-exp(299.4782/T) (2)

CzHg + CH3OH - C2H4 + CH3O
k=1.12-10"°-(T/298.0)>'°.exp(-3,490.304/T) (16)

CzHg + CH3OH 4 C2H4 + CHon
k=4.38-10"°-(T/298.0)**°.exp(-3,610.576/T) (16)

C2H3 + CHQOH —> C2H4 + CHZO
k=5.00-10""" (16)

C2H2 + CHQOH —> C2H3+ CHzo
k=1.20-10"2-exp(-4,529.457/T) (16)

CzH + CH3OH - C2H2 + CHgo
k=2.01-10"2(16)

CzH + CH3OH —> C2H2 + CHon
k=1.00-10" (16)

CzH + CHZOH - C2H2 + CHzo
k=5.99-10™" (16)




249,

250.

251.

252.

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

C3H7 + OH > C3H6 + H20
k=4.00-10" (3)

C3H7 + HzOz —> C3H3 + HOz
k=5.1-10"°-(T/298.0)***.exp(-1,290.522/T) (3)

C3H7 + CHgoH —> C3H3 + CHgo
k=1.12-10"°-(T/298.0)*'°.exp(-4,500.592/T) (3)

C3H7 + CHgoH 4 C3H8 + CHon
k=3.90-10™°-(T/298.0)**".exp(-4,610.040/T) (3)

C3H7 + CHon —> C3H8 + CHzo
k=1.60-10"2(3)

C3H7 + CHon - C3H5 + CH30H
k=8.00-10" (3)

H+ H202 e d Hzo + OH
k=1.7-10".exp(-1,800.0/T) (1)
k=1,69-10™"-exp(-1,800.477/T) (4)

H+ H202 —> H2 + HOZ
k=2.81-10"2-exp(-1,889.479/T) (16)

H+ CHgoH —> CHon + H2
k=1.86-10"3-(T/298.0)>*°.exp(-1,754.774/T) (15)

H+ CHgOH —>CH30 + Hg
k=2.93-10™"*.(T/298.0)>*°.exp(-3,639.442/T) (15)

H + CH,OH — CH,0O + H,
k=1.00-10"" (16)

H + CH,OH — CH; + OH
k=1.60-10" (16)

OH+ CH,0OH + M — CH;OH + M
k=2.89-10"°-(T/298.0)°% (14)

o+ H202 —> H02+ OH
k=0.5 - 1.4-10™-exp(-2000.0/T) (11)

o+ H202 —> 02 + Hzo
k=0.5 - 1.4-10™2-exp(-2000.0/T) (11)




264.

265.

266.

267.

268.

269.

270.

271,

272.

273.

274,

275.

276.

277.

278.

O + CH3;CO — OH + CH,CO
k=0.25 - 3.5-10™° (11)

O + CH3;CO — CO; + CHj
k=0.75 - 3.5-10™° (11)

O + CH3;OH — OH + CH,OH
k=9.86-10"-(T/298.0)>*°.exp(-1,550.038084/T) (16)

O+ CH3OH — OH + CHgo
k=4.15-10%.T*%.exp(-974.0/T) (24)

O + CH,OH — CH,0 + OH
k=7.01-10"" (16)

02 + CHon - CHzo + H02
k=2.01-10"2 (16)
k=2.6.107.T(100*1:21010. oy (-1 800.0/T) (4)

OH + H202 4 H02+ Hzo
k=2.91-10"2-exp(-159.9622/T) (2)
k=1.70-10" (12)

OH + CH;CO — CH,CO + H,0
k=2.01-10" (2)

OH + CH,CO — CH; + CO + OH
k=1.00-10"®-exp(-7,080.434/T) (6)

OH + CHgoH —> Hzo + CHQOH
k=3.44-10".(T/298.0)*%-exp(210.4766/T) (15)

OH + CHgoH —> Hzo + CHgo
k=7.43-10™"°-(T/298.0)>*°.exp(574.9019/T) (15)

OH + CH,OH — CH,0 + H,0
k=4.00-10" (16)

HO, + CH;CO — CH3+ CO, + OH
k=5.01-10" (2)

H02 + CH3OH —> CHon + H202
k=1.60-10"2-exp(-6,329.934/T) (16)

H02 + CHZOH - CHQO + H202
k=2.01-10" (16)




279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

291,

292.

CH,O + CH3;CO — CH;CHO + CHO
k=3.01-10™"3-exp(-6,499.518/T) (2)

CH,0 + CH,OH — CH;OH + CHO
k=7.72-10"-(T/298.0)**°.exp(-2,950.281/T) (16)

CHO + HzOz —> CHzo + HOZ
k=1.69-10"3-exp(-3,490.304/T) (2)

CHO + CH;CO — CH;CHO + CO
k=1.50-10"" (2)

CHO + CH3;0H — CH,O + CH,OH
k=2.41-10"3-(T/298.0)**°.exp(-6,600.547/T) (16)

CHO + CH,OH — CH,0 + CH,0
k=3.01-10" (16)
CHO + CH,OH — CH3;OH + CO

k=2.01-10" (16)

CH30 + CH;CO — CH;OH + CH,CO
k=1.00-10™" (2)

CHs0 + CH30OH — CH30H + CH,OH
k=5.00-10"3-exp(-2,049.441/T) (16)

CHgO + CHQOH —> CHzo + CHgoH
k=4.00-10" (16)

H,0, + CH3CO — CH3;CHO + HO;
k= 3.01-10"-exp(-4,139.775/T) (2)

H202 + CHon e d CH3OH + H02
k= 5.00-10"°.exp(-1,300.144/T) (16)

CH;CO + CH;0H — CH;CHO + CH,OH
k=2.13-10"°-(T/298.0)%-exp(-6,209.662/T) (16)

CHZOH + CHQOH —> CHQO + CHgoH
k= 8.00-10? (16)

“Reacciones de Recombinacién donde M se refiere a un tercer Cuerpo cuya concentracion
influye en la tasa de reaccion.




REACCIONES DE TIPO ION-PARTICULA NEUTRA E ION-ION:

293.

294.

295.

296.

297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

CHs"+ CH, — CHs" + CH,

C:Hs+ +CH-—> CH2+ + CH4

C:Hs+ +C—> CH+ + CH4

CH5+ + Co,Hg — C2H5+ + H, + CH,

CH5+ + C2H4 —> CZH5+ + CH4

(:Hs+ + Csz —> CzH3+ + CH4

CH5 T+ C2H —> C2H2+ + CH4

CH5+ +H—> (:H4+ + H2

(.:H5+ +0—> H30+ + CH2

(.:H5+ + HQO —> H?,C)+ + CH4

C:H4+ + CH4 - CH5+ + CH3

(:H4+ + C2H6 —> C2H4+ + CH4 + H2

(:H4+ + C2H4 —> C2H5+ + CH3

(:H4+ + C2H4 —> C2H4+ + CH4

k= 9.60-10"° (1)

k= 1.19511505722253-108.T°% (1)

k= 1.20-10° (1)

k= 2.25.10"° (21)

k= 1.50-10° (1)

k= 1.60-10 (1)

k=9.00-10° (1)

k=1.50-10"° (1)

k=2.20-10° (1)

k= 6.40858798800485-10°-T°° (1)

k=1.50-107 (1)

k=1.91-10° (21)

k= 4.23-10" (1)

k=1.38-10° (1)




307.

308.

3009.

310.

311.

312.

313.

314.

315.

316.

317.

318.

3109.

320.

321.

CH," + CoHy > CoHs™ + CH;

CH4+ + C2H2 —> CzH2+ + CH4

CH,"+H, > CHs"+H

k=1.23-10° (1)

k=1.13-10° (1)

k= 1.08669041084713-10"°-T*).exp(36.1/T) (1)

CH4+ +H-> CH3+ + H2

CH,"+ O —» CH3" + OH

CH;" + O, > O," + CH,

CH," + H,O — H;0" + CH,4

CH;" + CHy — CH," + CH;

CH;" + CHy — CoHs™ + H;

CH3* + CH, > C,H3" + H,

CHs" + CH - C,H," + H;

CH3"+ CoHe — C,Hs™ + CH,

(:Hg+ + C2H4 - CZH3+ + CH4

CH3" + C;Hz — CoH3" + CH3

CH," + CH,;— CH3" + CH3

k= 1.00-10" (1)

k= 1.00-10" (1)

k=3.90-10° (1)

k= 4.50333209967908-108.T%% (1)

k=1.36-10"°(22)

k= 1.20-10" (1)

k= 9.90-10° (1)

k=7.10-10"° (1)

k= 1.48-10" (1)

k= 3.50-10 (1)

k= 3.00-107° (1)

k= 1.38-10"° (22)




322.

323.

324.

325.

326.

327.

328.

329.

330.

331.

332.

333.

334.

335.

336.

CH," + CH; — C,Hs" + H

CH,"+ CH, = C,H,* + H,

CH," + CH, — C,Hz" + H, + H

CH," + CHy— CoH," + 2H,

CH2+ + H2 —> CH3+ + H

CH' + CH,— C,Hs  + H

CH" + CH,; — C,Hs" + H,

CH"+ CH; —» CoH," + Hy + H

CH+ + H2 e C:Hz+ + H

CH' + H,0 - H;0" + C

CZHG+ + C2H4 - CZH4Jr + C2H6

C2H6+ + CZHZ - C2H5+ + C2H3

CoHe" +H > CoHs™ + H,

CoHs" + H,O — H30" + CoHs

(:2H5+ +H-> C2H4+ + H,

k=3.60-10"° (1)

k= 8.40-10"° (1)

k=2.31-10"° (22)

k=3.97-107"° (22)

k= 1.60-10" (1)

k= 6.50-10"" (1)

k= 1.09-10" (1)

k= 1.43-10"° (1)

k=1.20-10° (1)

k= 1.00458946838995-10%. Tt (1)

k= 1.15-10° (1)

k= 2.47-107° (1)

k= 1.00-10"° (1)

k=2.95-10" (1)

k= 1.00-10""* (1)




337.

338.

339.

340.

341.

342.

343.

344.

345.

346.

347.

348.

349.

350.

351.

C,Hs" + H,O — H;0" + CH,

CoH," + CoHs — CoHs" + CoH,

CoH; + CoHs — CyHs" + CyHy

(-"2H4+ +H—> C2H3+ + H2

C,Hs" + O — CHs" + CHO

C,H;" + CoHg — CoHs™ + CoH,

C2H3+ + C2H4 —> CZH5+ + C2H2

C2H3+ + CoH; — C2H5++ C,H

CZH3+ + C2H - C2H2+ + C2H2

C,Hs" + H —> C,H," + H,

C,Hs" + H,O — H30" + C,H,

C,H," + CH, — C,Hs" + CHs

C,H," + CoHg — CoHs' + CoH3

C,H," + C,Hg— C,H," + C,H,

(:ZHZ+ + CHy— CzH4+ + C,H,

k= 2.42487113059643-10°.T*% (1)

k= 8.66025403784439-10°- T (1)

k= 8.66025403784439-10°- T (1)

k= 3.00-10"° (1)

k= 1.08-10"° (1)

k=2.91-10"° (1)

k= 8.90-10"° (1)

k= 8.66025403784439-10°- T (1)

k= 3.30-10° (1)

k= 6.80-10""" (1)

k= 1.92257639640145-10°8. T (1)

k= 4.10-10™° (22)

k=1.31-10" (21)

k= 2.48-10™° (1)

k= 4.14.10™° (1)




352.

353.

354.

355.

356.

357.

358.

359.

360.

361.

362.

363.

364.

365.

366.

C2H2+ + CzH3 —> C2H3++ C2H2
k= 5.71576766497729-10°- T (1)

CoHo+ + Hy —» CoHst+ + H
k= 1.00-10""* (1)

C2H2+ + H,O —» H30+ + C,H
k= 2.20-10"° (1)

02+ + CH2 e CH2+ + 02
k= 4.30-10"° (1)

0,"+CH > CH" + 0,
k= 5.36935750346352-10°- T (1)

C)2+ + C2H4 —> C2H4+ + 02
k= 6.80-10"° (1)

02+ + C2H2 —> C2H2+ + 02
k=1.11-10° (1)

02+ + O- —> O + 02
k= 2.60-10™*.(300/T)* (23)

0, +0>0+0+0
k= 2.60-10*.(300/T)**¥ (23)

O+ CH; > OH + CH;
k= 1.00-10"° (1)

O+C—>CO+¢
k=5.00-10"° (1)

O-+ H2 - HZO + e
k= 7.00-10"° (1)

O+H, >0OH+H
k= 3.00-10"" (1)

O+H—>OH+e
k= 5.00-10"% (1)

O+0->0,+e
k= 1.90-10"° (1)




367.

368.

369.

370.

371.

372.

373.

374.

375.

376.

377.

378.

379.

380.

O+0,5>0+0,+¢€

O +CO —>CO,+¢€

CO," + CH, — CH," + CO,

C02+ + C2H4 —> C2H4+ + COZ

C02+ + C2H2 —> C2H2+ + COZ

C02+ + 02 4 02+ + C02

CO,"+0—->0,"+CO

H30+ + CH, —» CH?,+ + H,O

H30+ + CH—> CH2+ + Hzo

H30+ + CzHg e d (:2H4+ + Hzo

OH + CHs — CH;OH + &

OH +CH > CH,O + ¢

OH +C—>CHO +¢e

OH +H > H,0 +e

k= 7.30-10"° (1)

k= 6.50-10"° (1)

k= 5.50-10"° (1)

k= 1.50-10"° (1)

k= 7.30-10"% (1)

k=5.30-10™"" (1)

k= 1.64-10"° (1)

k= 9.40-10° (1)

k= 6.80-10% (1)

k= 2.00-10° (1)

k=1.00-107 (1)

k=5.00-10"° (1)

k= 5.00-10"° (1)

k= 1.40-10° (1)
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