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Liite C. Reaktioyhtilot ja niiden reaktionopeusvakiot

Reaction

Inorganic Chemistry
) ofpy+0, M o,

2) OCP)+NO % No,

3) O(D)+M — OCP)+M

4) O('D)+H,0 — 20H

5) NO+0; = NO,+O0,

6) NO,+0; = NO;+ 0,

7)  0;+OH — HO,+ 0,

8) HO,+0; = 20,+O0H

9) NO;+NO — 2NO,

10) NO+HO, = NO,+ OH

11) NO;+NO, = NO +NO, + 0,
12) NO;+NO, = N,Os

13) NO,+OH — HNO;

14) NO;+ H,0, = HNO; + HO,
15) NO;+NO;— 2NO, + 0,
16) N,Os+ H,0 — 2HNO;

17) N,Os = NO;+ NO,
44exp(-11080/T)[N>]

18) OH +HO,— H,0 + O,
19) OH + H,0, = HO,+ H,0
20) OH+H, = H+H0

21) OH + HNO; — NOs+ H;0
22) HO,+HO, = H,0,+ 02
23) NO;+HO, = O, + HNO;

Rate coefficient
(s for unimolecular reactions and
cm® molecule™ s for others)

Ko0,=6.2:107-(T/300) >* [0]

KoNa=5.6-10" - (T/300) >* [N,]

Kn=2.8-10"12
Fo=exp(-T/696)
K.0,=8.6-10"2(T/300)"* [0,]

KoN=1.0-10"" -(T/300)"°[N,]
Kne=3.0-10"" -(T/300)**
Fe=exp(-T/1850)
K(3) =3.2:10"" exp(67/T)
K(4)=2.2-10"°
K(5) = 1.8:10" exp(-1370/T)
K(6) = 1.2:10™" exp(-2450/T)
K(7) = 1.9:-10"exp(-1000/T)
K(8) = 1.4:10" exp(-600/T)
K(9) = 1.8:10"" exp(110/T)
K(10) = 3.7-10""* exp(240/T)
K(11) = 2.3-10"% exp(-1000/T)
KoN>=2.7-107°(T/300)**[N;]
Kne=2.0-10"2(T/300)**
Fe=exp(-T/250)+exp(-1050/T)
Ko0,=2.2:107°(T/300)*°[O2]
KoN>=2.6-107(T/300)>° [N,]
Kine= 5.2:10"
Fe=exp(-T/353)
K(14)=4.1-10"
K(15) = 8.5-10"%exp(-2450/T)
K(16) = 1.3-10*
KoN»=2.2-10° (T/300)

Kine=9.7-10" (T/300)*'exp(-11080/T)
Fe=exp(-T/250)+exp(-1050/T)

K(18) =4.8-10"" exp(250/T)

K(19) =2.9-10"?exp(-160/T)

K(20) = 7.7-10" exp(-2100/T)

K(21) = 9.4-10"% exp(778/T)
K(22)=1.6:10"

K(23)=4.3-10"



24)
25)

26)
27)
28)

NO; + HO, — OH + NO, +0O,
SO, + OH — HSO;

HSO;+ O, @ HO,+ SO;
CH;0,+ SO, — SO; + CH;0
SO; + H,O — H,SO,

Alkane Chemistry

29)
30)

31)
32)
33)
34)
35)
36)
37)

38)
39)

40)
41)
42)
43)
44)

45)

46)

47)
48)

CH;+OH — CH; + H,O
CH;+ O, — CH;0;

CH;0, + NO — CH;0 + NO,
CH;0 + O, = HCHO + HO,
CH;0,+ CH;0; — 2CH;0 + O;

CH302 + CH;0, = CH;0H + HCHO + O,

CH;0, + HO, — CH;00H + 0,
HCHO + OH — HCO + H,0O
NO;+ HCHO — HNOs; + HCO
HCO + O, = HO,+CO

CO+OH — CO,+H

C,H¢ + OH — C,Hs + H,O

CHs+ 0, = C,H;s0,

C,H;0,+NO — C,HsO + NO,
C,HsO0 — HCHO + CH;

C,HsO + O, — HO,+ CH;CHO
C,H;0, +CH;0, = C,HsO + CH;0 + O,
OH + CH;CHO — H,O + CH;CO
CH;CO + O, = CH3CO002
CH;COO0, + NO, — CH;COO,NO;

CH;COO;NO, — CH;COO,+ NO,

CH;COO;+ NO — CH;+ CO; + NO,
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K(24) =4.3-10"
Ko0:=5.0-10>" -(T/300)**[O,]
KoN>=5.0-10>" -(T/300)**[N,]
Kne=2-10"2
Fe=exp(-T/380)
K(26) =4.4-10"
K(27) =4.0-10"
K(28)=9.1-10"

K(29) = 3.9-10"2 exp(-1885/T)
KoN,=1.0-107°(T/300)*[N]

Kine=2.2-10"2 (T/300)"°

F=0.27

K(30) = 3.0-10"

K(31) = 4.2-10"2 exp(180/T)
K(32)=1.9-10"

K(33) = 1.1-10" exp(365/T)
K(34) = 1.1-10" exp(365/T)
K(35) = 3.8-10" exp(780/T)
K(36) = 8.8-10"2exp(25/T)
K(37)=5.8-10"°

K(38) =2.4-10"
K(39) = 7.8-10"%exp(-1020/T)

K(40) = 8.9-10™"2
K(41)=33.0
K(42)=9.5-10"
K(43)=2.5-10"

K(44) = 5.6:102exp(310/T)

KN>=2.7-107% (T/300) 7' [Na]
Kne=1.2:10"" +(T/300)?

F=0.3

KoN>=4.9107 exp(-12100/T)[N>]

Kine=4.0-10" exp(-13600/T)

F=03

CH;COO; + CH;0, — CH;0 + CH;3 + CO; + O,

K(47) =2.0-10™"
K(48) = 5.5-10"2



49)
50)
51)

52)
53)
54)
55)
56)

57)

58)
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CHs0, + CH,0, = 2C,H0 + O, K(49) = 9.8:10" exp(-110/T)
2CH,CO0, = 2CH;+ O, + 2CO, K(50) = 2.810"2 exp(530/T)
nCiHyo + OH —  secCyHo + H,O K(51) = 1.4-10" exp(-559/T)
secCsHo+ O, = secC4Hs0,

secC4HyO,+ NO —  secC4HyO + NO, K(52) =3.0-10"

secC4HyO + O, ™ HO, + CH;COC,H;s K(53)=2.1-10"

secC4HsO — CH;CHO + C,H;s K(54)=1.2-10°

secC4HyO,+ CH;0, — secC4HyO + HCHO + HO, K(55)=2.5-10"
CH;COC,Hs+ OH — CH;COCHCH; + H,O K(56) = 8.8-10"
CH;COCHCH;+ O, — CH;COCHO,CH;

CH;COCHO,CH;+ NO — CH;COCHOCH; + NO, K(57)=3.1-10"

CH;COCHOCH;+ O, — CH;COCOCH; + HO,
CH;COCHO,CH;+ CH3;0, — HCHO + 2HO, + CH;COCOCH;
K(58) = 2,510

Alkene chemistry

59)

60)

61)
62)

63)
64)

65)

66)

67)

C.H,+ OH %, CH,CH,OH K0,=9.5-107 - (T/300)"' [0,]

KoNy=9.5-102 - (T/300)*' [N,]
Kni=9-10"2
Fe=exp(-T/840)
CH,CH,OH + 0, > CH,0,CH,0H
CH,0,CH,0H + NO — CH,OCH,0OH + NO, K(60) = 3.1-10
CH,OCH,0OH + 0, = HCHO + HCHO + HO,
CH,0,CH,0H + CH:0, @ CH,OCH,OH + CH:0 + 0,  K(61)=2.5-10"
C,Hs+ O; = HCHO + CH,0, K(62) = 1.2:10"* -exp(-2630/T)
CH,0, + 0, = 0.42CO + 0.12HO, + 0.12H,
C;Hg+ O; = CH;CHO + 0.42CO + 0.12HO, +0.12H,  K(63) = 6.5-10" -exp(-1880/T)
C;Hs + O; — HCHO + 0.12CH, + 0.24CO +
0.29HO, + 0.190H + 0.05CH;0 + 0.43CH,0, K(64) = 6.5:10"% -exp(-1880/T)
C:Hs+OH %) CH;CHCH,OH Ko0:=8-107" - (T/300)%[0,]

KNo=8-107" - (T/300)™5 [N]
Kn=3.0-10""!
F.=exp(-T/433)
CH;CHCH,OH + 0, = CH;CHO,CH,OH (3.75)
CH;CHO,CH,OH + NO — CH,CHOCH,OH + NO, K(66) = 3.1-10™
CH,;CHOCH,OH + 0, = HCHO + CH;CHO + HO,
CH;CHO,CH,OH + CH;0, — CH;CHOCH,0H + CH;O + O,
CH;CHOCH,OH + 0, — CH:;CHO + HCHO + HO, K(67) = 2.5-10"

Aromatic Chemistry



68
69)

70)
71)

72)
73)

o-ksylene + OH — productl
productl + NO — product2 + NO,
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K(68) = 1.1-10™"
K(69) = 3.1-10"

product2 + O, = HO, + CH;COCHO + CH;COCH=CHCHO
CH:COCH=CHCHO + OH — CH;COCHOH-CHO,CHO K(70)=2.0-10"
CH;COCHOH-CHO,CHO + NO — NO; + HO, +CH3;COCHO + (HCO),

(HCO), + OH — HO, +2CO + H,0O
CH;COCHO + OH — CH;CO0, + CO + H,O

Natural hydrocarbons

74)

75)

76)
77)

78)
79)
80)
81)
82)
83)
84)
85)
86)
87)
88)
89)
90)
91)

CsHs + OH — HOCsH;s
HOCsHg + O, — HOCsH:0;

HOC;sHsO, + NO — HOCH,CH;COCH=CH, + NO,

K(71)=3.1-10"
K(72) = 1.1-10™"
K(73) = 1.7-10™"

K(74) = 2.54-10"" exp(410./T)

K(75) = 3.0-10°3

HOCH,CH;COCH=CH; + O, — CH3;COCH=CH, + HCHO + HO;

CH;COCH=CH,+ OH — OHCH;COCHCH,O;

K(76) =2.0-10™"

OHCH;COCHCH;O,+ NO — CH3COCHO + NO, + HCHO + HO,

CsHs + O; — products

CsHs + NO; — products

a-pinene + OH — PICHO + HO, +NO, - NO
a-pinene + NO; — products

a-pinene + O; — Bir

B-pinene + OH — aldehyde + HO,+ NO,- NO
B-pinene + NO; — products

B-pinene + O; — product

3-carene + OH — PICHO + HO, + NO,- NO
3-carene + NO; — products

3-carene + O; — products

d-limonene + OH — aldehydi + HO, + NO, - NO
d-limonene + NO; — products

d-limonene + O; — product

Photochemical reactions

92)
93)
94)
95)
96)
97)
98)

O; + hv(h <320nm) — O,+ O('D)

O; +hv(h =320 nm) = O,+ OCP)

NO, + hv(2. <410 nm) — NO + OCP)

NO; + hv(470 < & < 630 nm) — NO; + OCP)
NO; + hv(h > 580 nm) = NO + O,

N:Os + hv(h < 350 nm) — NO, + NO;

H,0, + hv(h <350 nm) — 20H

K(77) = 3.0-10

K(78) = 1.2:10"

K(79) = 3.2-10"

K(80) = 0.98-10""" exp(500/T)
K(81)=5.8-10"

K(82) = 4.6°10"5 exp(-1170/T)
K(83) = 7.95-10""

K(84) = 2.36°10""2
K(85)=2.1-10"

K(86) = 1.6:10"'exp(500/T)
K(87) = 10.1+10""2

K(88) = 6.5-10"%exp(-1170/T)
K(89) = 16.9-10"""

K(90) = 1.4:10"""

K(91) = 6.4-10"



99) HNO; + hv(: <320 nm) — NO, + OH

100) HCHO + hv(A. <370 nm) — HCO +H

101) HCHO + hv(: <370 nm) — CO + H,

102) CH;CHO + hv(: < 325 nm) — CH;0,+HO,+CO
103) CH;COC,H;s+ hv = CH,COO, + C,H:0,

104) CH;COCOCH; + hv = 2CH;CO0,

105) HCOCHO + hv(h < 470 nm) — CO + HCHO

106) CH;OOH + hv(h <350 nm) — CH,O + OH

107) CH;COCHO + hv(h < 470 nm) — CH,CO+CO+HO,
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