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Table S1. Mechanisms for the OH oxidation of isoprene in the box model. 

Fig. S1. Time series of products in the aqueous isoprene-OH reaction under the condition of 1.5 L top space in the 2.1 L reactor.  

Fig.S2. Experiments 1 and 2 (green and blue) for the kinetics of aqueous OH-initiated oxidation of isoprene (ISO), methacrolein (MACR), and 
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Table S1. Mechanisms for the OH oxidation of isoprene in the box model. 

NO Reaction 

Initial 
Rate 
constant  
(M-1 s-1)  

 

Adjusted 
Rate 
constant 
(M-1 s-1) 

 

1 OH2OH 22 ⋅→+ hv  
2.2×10-5 

(s-1)   
2.2×10-5 

(s-1)  

2 OHHOOHOH 2222 +⋅→⋅+  2.7×107 2.7×107

3 OHOOHOHHO 22222 ⋅++→+⋅  3.7 3.7 

4 22222 OOHHOHO +→⋅+⋅  8.3×105 8.3×105

5 2R1OOHisoprene →⋅+  1.8×109 1.8×109

6 2R2OOHisoprene →⋅+  5.4×109 5.4×109 

7 2R3OOHisoprene →⋅+  6.0×108 6.0×108 

8 2R4OOHisoprene →⋅+  6.0×108 6.0×108 

9 2R5OOHisoprene →⋅+  9.6×108 9.6×108 



10 2R6OOHisoprene →⋅+  2.6×109 2.6×109 

11 222 OR1OR1OR1O  R1O ++→+   1.4×108 1.4×108

12 222 OR2OR2OR2O  R2O ++→+  4.2×106 4.2×108

13 222 OR3OR3OR3O  R3O ++→+  1.7×108 1.7×108

14 222 OR4OR4OR4O  R4O ++→+  1.7×108 1.7×108

15 222 OR5OR5OR5O  R5O ++→+  1.0×108 1.0×108 

16 222 OR6OR6OR6O  R6O ++→+  2.8×108 2.8×108 

17 222 OR2OR1OR2O  R1O ++→+  1.2×108 2.0×108

18 222 OR3OR1OR3O  R1O ++→+  1.7×108 1.7×108 

19 222 OR4OR1OR4O  R1O ++→+  1.7×108 1.7×108 

20 222 OR5OR1OR5O  R1O ++→+  1.2×108 1.2×108

21 222 OR6OR1OR6O  R1O ++→+  1.7×108 1.7×108

22 222 OR3OR2OR3O  R2O ++→+  1.2×108 2.2×108



23 222 OR4OR2OR4O  R2O ++→+  1.2×108 2.2×108 

24 222 OR5OR2OR5O  R2O ++→+  1.2×108 2.2×108

25 222 OR6OR2OR6O  R2O ++→+  1.7×108 2.6×108

26 222 OR4OR3OR4O  R3O ++→+  1.7×108 1.7×108

27 222 OR5OR3OR5O  R3O ++→+  1.3×108 1.3×108

28 222 OR6OR3OR6O  R3O ++→+  2.2×108 2.2×108

29 222 OR5OR4OR5O  R4O ++→+  1.3×108 1.3×108 

30 222 OR6OR4OR6O  R4O ++→+  2.2×108 2.2×108

31 222 OR6OR5OR6O  R5O ++→+  1.7×108 1.7×108

32 25522 Ocarbonyl Calcohol CR1O  R1O ++→+  9.2×107 9.2×107

33 25522 Ocarbonyl Calcohol CR3O  R3O ++→+  1.2×108 1.2×108

34 25522 Ocarbonyl Calcohol CR4O  R4O ++→+  1.2×108 1.2×108

35 25522 Ocarbonyl Calcohol CR5O  R5O ++→+  6.5×107 6.5×107



36 25522 Ocarbonyl Calcohol CR6O  R6O ++→+  6.9×107 6.9×107

37 25522 Ocarbonyl Calcohol CR2O  R1O ++→+  2.9×107 4.0×107

38 25522 Ocarbonyl Calcohol CR3O  R1O ++→+  1.1×108 1.1×108

39 25522 Ocarbonyl Calcohol CR4O  R1O ++→+  1.1×108 1.1×108

40 25522 Ocarbonyl Calcohol CR5O  R1O ++→+  7.7×107 7.7×107

41 25522 Ocarbonyl Calcohol CR6O  R1O ++→+  7.0×107 7.0×107

42 25522 Ocarbonyl Calcohol CR3O  R2O ++→+  3.1×107 5.7×107

43 25522 Ocarbonyl Calcohol CR4O  R2O ++→+  3.1×107 5.7×107

44 25522 Ocarbonyl Calcohol CR5O  R2O ++→+  2.9×107 5.3×107

45 25522 Ocarbonyl Calcohol CR6O  R2O ++→+  1.9×107 3.5×107

46 25522 Ocarbonyl Calcohol CR4O  R3O ++→+  1.2×108 1.2×108

47 25522 Ocarbonyl Calcohol CR5O  R3O ++→+  8.7×107 8.7×107

48 25522 Ocarbonyl Calcohol CR6O  R3O ++→+  9.3×107 9.3×107



49 25522 Ocarbonyl Calcohol CR5O  R4O ++→+  8.7×107 8.7×107

50 25522 Ocarbonyl Calcohol CR6O  R4O ++→+  9.3×107 9.3×107

51 25522 Ocarbonyl Calcohol CR6O  R5O ++→+  7.0×107 7.0×107

52 222 OR1OOHHO  R1O +→+  9.8×108 9.8×108

53 222 OR2OOHHO  R2O +→+  9.8×108  9.8×108  

54 222 OR3OOHHO  R3O +→+  9.8×108 9.8×108

55 222 OR4OOHHO  R4O +→+  9.8×108 9.8×108

56 222 OR5OOHHO  R5O +→+  9.8×108 9.8×108

57 222 OR6OOHHO  R6O +→+  9.8×108 9.8×108

58 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R1O  MVKAOO ++++→+  3.0×106 3.0×106

59 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R2O  MVKAOO ++++→+  3.0×106 3.0×106

60 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R3O  MVKAOO ++++→+  3.0×106 3.0×106

61 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R4O  MVKAOO ++++→+  3.0×106 3.0×106



62 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R5O  MVKAOO ++++→+  3.0×106 3.0×106

63 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R6O  MVKAOO ++++→+  3.0×106 3.0×106

64 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R1O  MVKBOO ++++→+  3.0×106 3.0×106

65 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R2O  MVKBOO ++++→+  3.0×106 3.0×106

66 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R3O  MVKBOO ++++→+  3.0×106 3.0×106

67 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R4O  MVKBOO ++++→+  3.0×106 3.0×106

68 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R5O  MVKBOO ++++→+  3.0×106 3.0×106

69 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R6O  MVKBOO ++++→+  3.0×106 3.0×106

70 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R1O  MACRAOO ++++→+  3.0×106 3.0×106

71 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R2O  MACRAOO ++++→+  3.0×106 3.0×106

72 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R3O  MACRAOO ++++→+  3.0×106 3.0×106

73 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R4O  MACRAOO ++++→+  3.0×106 3.0×106

74 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R5O  MACRAOO ++++→+  3.0×106 3.0×106



75 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R6O  MACRAOO ++++→+  3.0×106 3.0×106

76 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R1O  MACRBOO ++++→+  3.0×106 3.0×106

77 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R2O  MACRBOO ++++→+  3.0×106 3.0×106

78 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R3O  MACRBOO ++++→+  3.0×106 3.0×106

79 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R4O  MACRBOO ++++→+  3.0×106 3.0×106

80 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R5O  MACRBOO ++++→+  3.0×106 3.0×106

81 22 HO*1.2  HCHO MG *.60MVK*.30MACR*.30R6O  MACRBOO ++++→+  3.0×106 3.0×106

82 2852 OHCR1O →  3.3×105 3.3×105

83 2852 OHCR5O →  3.3×105 3.3×105

84 OH  OHCOH  R1OOH 285 +→+  6.4×109 6.4×109

85 OH  OHCOH  R5OOH 285 +→+  6.4×109 6.4×109

86 OH  HO  OHCR1OOH 2285 ++→  5.8×10-6 5.8×10-6

87 OH  HO  OHCR5OOH 2285 ++→  5.8×10-6 5.8×10-6



88  OHC*2.50OH  OHC 595285 →+  2.7×109 2.7×109

89  GL*0.27 MG *.730OHC 595 +→  1.3×104 1.3×104

90  HOHCHO  OHC 5952595 →+  1.2×109 1.2×109

91  OHCOH  HOHC 595595 →+  1.9×109 1.9×109

92  GL*0.5 MG *.50HOHC 595 +→  5.8×10-6 5.8×10-6

93 252 HOcarbonyl CO  R1O +→+  1.0×105 1.0×105

94 25 HOcarbonyl C  R1O +→  1.0×105 1.0×105

95 22 HO HCHO MVKO  R2O ++→+  7.5×104 7.5×104

96 2HO HCHO MVK  R2O ++→  7.5×104 7.5×104

97 232 OCH HMVKO  R2O +→+  2.5×104 2.5×104

98 23OCH HMVK  R2O +→  2.5×104 2.5×104

99 22 HO HCHO MVKO  R3O ++→+  5.0×104 5.0×104

100 2HO HCHO MVK  R3O ++→  5.0×104 5.0×104



101 22 HO  HCHO MFO  R3O ++→+  2.5×104 2.5×104

102 2HO  HCHO MF R3O ++→  2.5×104 2.5×104

103 22 HO HCHO MACRO  R4O ++→+  5.0×104 5.0×104

104 2HO HCHO MACR  R4O ++→  5.0×104 5.0×104

105 22 HO  HCHO MFO  R4O ++→+  2.5×104 2.5×104

106 2HO  HCHO MF R4O ++→  2.5×104 2.5×104

107 252 HOcarbonyl CO  R5O +→+  1.0×105 1.0×105

108 25 HOcarbonyl C  R5O +→  1.0×105 1.0×105

109 22 HO HCHO MACRO  R6O ++→+  1.0×105 1.0×105

110 2HO HCHO MACR  R6O ++→  1.0×105 1.0×105

111  HCHO  HOO  OCH 2223 +→+  1.0×105 1.0×105

112  O  OCH  R1OOCH  R1O 23232 ++→+  6.0×107 6.0×107

113  O  HCHO carbonyl Calcohol COCH  R1O 255232 +++→+  6.0×107 6.0×107



114  O  OCH  R2OOCH  R2O 23232 ++→+  6.0×107 6.0×107

115  O  HCHO carbonyl Calcohol COCH  R2O 255232 +++→+  6.0×107 6.0×107

116  O  OCH  R3OOCH  R3O 23232 ++→+  6.0×107 6.0×107

117  O  HCHO carbonyl Calcohol COCH  R3O 255232 +++→+  6.0×107 6.0×107

118  O  OCH  R4OOCH  R4O 23232 ++→+  6.0×107 6.0×107

119  O  HCHO carbonyl Calcohol COCH  R4O 255232 +++→+  6.0×107 6.0×107

120  O  OCH  R5OOCH  R5O 23232 ++→+  6.0×107 6.0×107

121  O  HCHO carbonyl Calcohol COCH  R5O 255232 +++→+  6.0×107 6.0×107

122  O  OCH  R6OOCH  R6O 23232 ++→+  6.0×107 6.0×107

123  O  HCHO carbonyl Calcohol COCH  R6O 255232 +++→+  6.0×107 6.0×107

124  O  OCHOCHOCH OCH 2332323 ++→+  7.3×105 7.3×105

125  O  HCHO carbonyl Calcohol COCH OCH 2552323 +++→+  1.5×106 1.5×106

126 )CHOC(OH)(CHCH5.0)CHO(CH(OH)CCH5.0OHMACR 3232 ⋅∗+⋅∗→⋅+  1.3×1010 1.3×1010 



127 3232 CHCH(OH)C(O)CH3.0HC(O)CH(OH)CCH7.0OHMVK ∗+⋅∗→⋅+  1.2×1010 1.2×1010 

128 )CHO)(CH(OH)C(OOCHO)CHO(CH(OH)CCH 32232 ⋅→+⋅  3.2×109 3.2×109 

129 )CHOC(OH)(CHOOCHO)CHOC(OH)(CHCH 32232 ⋅→+⋅  1.8×109 1.8×109 

130 32232 )HC(O)CH(OH)C(OOCHOHC(O)CH(OH)CCH ⋅→+⋅  3.2×109 3.2×109 

131 32232 CHCH(OH)C(O)OOCHOCHCH(OH)C(O)CH ⋅→+⋅  1.8×109 1.8×109 

132
3223

32232

CH2.0O(OH)C(O)CHCH0.2OHCHC(O)CHOCH
CHO80.(OH)C(O)CHCH0.8O)CHO)(CH(OH)C(OOCH2

∗+∗++
+∗+∗+→⋅∗

 4.0×107 4.0×107 

133 22332 OH)CHOCH2OHCC(OH)()CHOC(OH)(CHOOCH2 +→∗  2.0×108 2.0×108 

134 232332 O)CHOCH(OH)C(OH)(CH)CHOHOHCC(OH)(C)CHOC(OH)(CHOOCH2 ++→∗  2.0×108 2.0×108 

135 2332 O(OH)CHOCCH2HCHO2)CHOC(OH)(CHOOCH2 +⋅∗+∗→∗  4.0×107 4.0×107 

136 OHCOOCHO 22 ⋅+→+⋅  4.5×109 4.5×109

137 HCOOHHCHOCHO2 +→⋅∗  3.0×108 3.0×108

138 )(OH)CHOC(OOCHO(OH)CHOCCH 323 ⋅→+⋅  2.0×109 2.0×109 



139
OH2.0C(O)CHOCH2.0CH8.0OHCCOOH8.0

CHO8.0COOHCH8.0)(OH)CHOC(OOCH2

33

33

⋅∗+∗+⋅∗+∗
+⋅∗+∗→⋅∗

 1.0×108 1.0×108 

140 223232 OHO)CH(OH)C(O)C(CH2)HC(O)CH(OH)C(OOCH2 +∗→⋅∗  1.0×108 1.0×108 

141 2323232 OC(O)CH(OH)CH(OH)CHO)CH(OH)C(O)C(CH)HC(O)CH(OH)C(OOCH2 ++→⋅∗ 1.0×108 1.0×108 

142
⋅∗+∗

+∗+⋅∗+→⋅∗
COCH4.1(OH)CHOCH4.1

C(O)CHOCH6.0OHCH6.0O)HC(O)CH(OH)C(OOCH2

32

32232  8.0×107 8.0×107 

143 22332 OH(O)CHOHCCH(OH)C2CHCH(OH)C(O)OOCH2 +∗→⋅∗  1.0×108 1.0×108 

144 232332 OC(O)CH(OH)CH(OH)CH(O)CHOHCCH(OH)CCHCH(OH)C(O)OOCH2 ++→⋅∗  1.0×108 1.0×108 

145 2332 OH(OH)C(O)CCH2HCHO2CHCH(OH)C(O)OOCH2 +⋅∗+∗→⋅∗  8.0×107 8.0×107 

146 ⋅→+⋅ 3323 COCHOCOCH  5.0×109 5.0×109

147 32233 CH22COOCOCH2 ⋅++→⋅∗  1.0×107 1.0×107

148 COOHCHOHCOCH 33 →⋅+⋅  1.0×109 1.0×109

149 333 COCOCHCHCOCH2 →⋅∗  1.0×109 1.0×109

150 COOHCHHCHOOOCHCOCH 322333 ++→⋅+⋅  1.7×108 1.7×108 



151 OHHO(OH)COOHCHOH(OH)CHOCH 2222 +⋅+→⋅+  5.0×108 5.0×108

152 OHCH(OH)COOHOH(OH)COOHCH 22 +⋅→⋅+  5.4×108 5.4×108

153 OHOOCH(OH)COOCH(OH)COOH 2 ⋅→+⋅  2.0×109 2.0×109

154 ⋅+→+⋅ 222 HOCOOHCH(OH)OHOHOOCH(OH)CO  52 52 

155 OHHOHOOCCOOHOHCOOHCH(OH) 222 +⋅+→⋅+  3.6×108 3.6×108

156 ⋅+→⋅+ 2222 HOCHCH(OH)(OH)OH(OH)CHOCH  1.0×109 1.0×109

157 OHCOHCOOHOHCOOHCH(OH) 22222 ++→+  0.3 0.3 

158 ⋅+→⋅+ 222 HOCHOCOOHOHCHCH(OH)(OH)  1.1×109 1.1×109

159 ⋅→+⋅ OOC(O)CH(OH)CHOC(O)CH(OH)CH 323  2.0×109 2.0×109

160 233 HOC(O)CHOCHOOC(O)CH(OH)CH +→⋅  2.1×102 2.1×102

161 2233 OHC(O)COOHCH2OOC(O)CH(OH)CH2 +∗→⋅∗  3.5×108 3.5×108

162 OHHOHOOCCOOHOHCHOCOOH 22 +⋅+→⋅+  1.2×109 1.2×109

163 222 (OH)CHOHHCHO →+  
0.18 (F) 
5.1×10-3 

0.18 (F) 
5.1×10-3 



(B) (B) 

164 HCOOHHOOHOH(OH)CH 2222 +⋅+→⋅+  1.0×109 1.0×109

165 ++↔ HHCOOHCOOH -  

8.9×106 

(F) 
5.0×1010 

(B) 

8.9×106 

(F) 
5.0×1010 

(B) 

166 222 COHOOHOHHCOOH +⋅+→⋅+  1.3×108 1.3×108

167 22
-- COHOOHOHHCOO +⋅+→⋅+  4.0×109 4.0×109

168 2323 C(O)CH(OH)CHOHC(O)CHOCH ↔+  
21.5 (F) 
0.5 (B) 

21.5 (F) 
0.5 (B) 

169 OHC(O)C(OH)CHOHC(O)CH(OH)CH 22323 +⋅→+  1.1×109 1.1×109

170 ⋅→+⋅ OOC(O)C(OH)CHOC(O)C(OH)CH 23223  2.0×109 2.0×109

171 ⋅+→⋅ 2323 HOC(O)COOHCHOOC(O)C(OH)CH  1.0×107 1.0×107 

172 ++↔ HC(O)COOCHC(O)COOHCH -
23  

1.8×108 

(F) 
5.0×1010 

(B) 

1.8×108 

(F) 
5.0×1010 

(B) 

173 -
3

-
3 COOCHC(O)COOCH ↔+ hv  

5.0×10-4 

(s-1) 
5.0×10-4 

(s-1) 



174 22
-

322
-

3 COOHCOOCHOHC(O)COOCH ++↔+  0.11  0.11  

175 OHC(O)COOHCHOHC(O)COOHCH 223 +⋅→⋅+  1.2×108 1.2×108

176 C(O)COOHCHOOC(O)COOHCH 2222 ⋅→+⋅  1.9×107 1.9×107

177 2222 OHHOHCC(O)COO2C(O)COOHCHO2 +∗→⋅∗  2.0×107 2.0×107

178 ++↔ HCOOCHCOOHCH -
33  

8.8×105 

(F) 
5.0×1010 

(B) 

8.8×105 

(F) 
5.0×1010 

(B) 

179 HOOCCOOHOHCOOHCH3 ↔⋅+  1.6×107 1.6×107

180 --
3 HOOCCOOOHCOOCH →⋅+  8.5×107 8.5×107

181 ⋅++∗→⋅+ 222 HOOHCO2OHHOOCCOOH  1.4×106 1.4×106

182 ⋅++∗→⋅+ -
222

- OOHCO2OHHOOCCOO  4.7×107 4.7×107

183 ++↔ HHOOCCOOHOOCCOOH -  

3.2×109 

(F) 
5.0×1010 

(B) 

3.2×109 

(F) 
5.0×1010 

(B) 

184 ⋅→+⋅ 2323 OCHOCH  4.1×109 4.1×109



185 232323 OHCHOOHCHOCHOCH ++→⋅+⋅  1.7×108 1.7×108

186 OHOOCHOOHCH 222 ⋅→+⋅  2.0×109 2.0×109

187 232 OHCHOOHCHOHOOCH2 ++→⋅∗  1.1×109 1.1×109

 
The formula or description of the simplified name in Table.1 are as follows: 

Name Formula/description Name Formula/description 

2R1O  ⋅= OOCHCH)C(CHHOCH 232  R5O  OHCHCH)C(CHOCH 232 =⋅  

2R2O  232 CH)CH(OO)C(CHHOCH =⋅  R6O  OH)CH)CH(OC(CHCH 232 ⋅=  

2R3O  ⋅= OOCH))(OHCHC(CHCH 232  MACAOO  )CHO)(CH(OH)C(OOCH 32 ⋅  

2R4O  ⋅= OOCH))CH(OHC(CHCH 232  MACBOO  )CHOC(OH)(CHOOCH 32⋅  

2R5O  OHCHCH)C(CHOOCH 232 =⋅  MVKAOO  32 )HC(O)CH(OH)C(OOCH ⋅  

2R6O  OH)CH)CH(OOC(CHCH 232 ⋅=  MVKBOO  32 CHCH(OH)C(O)OOCH⋅  

R1O  ⋅= OCHCH)C(CHHOCH 232  HMVK  
32

32

CHCH(OH)C(O)CH
HC(O)CH(OH)CCH ⋅

 

R2O  232 CH)CH(O)C(CHHOCH =⋅  285 OHC  Carbonyls (internal double bond) 



R3O  ⋅= OCH))(OHCHC(CHCH 232  595 OHC  
Peroxy radicals from C5-hydroxy 

aldehydes 

R4O  ⋅= OCH))CH(OHC(CHCH 232  HOHC 595  Hydroperoxides from  595 OHC
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Fig.S1. The time series of products in the aqueous isoprene-OH reaction under the condition of 1.5 L top space in the 2.1 L reactor.  
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Fig.S2. Experiments 1 and 2 (green and blue) for the kinetics of aqueous OH-initiated oxidation of isoprene (ISO), methacrolein (MACR), and 
methyl vinyl ketone (MVK) relative to salicylic acid at 283 K. (a) ISO/SA; (b) MACR/SA; (c) MVK/SA. 

 


