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Table S1. Mechanisms for the photooxidation of MACR and MVK in the box model. 

No Reaction 
Rate constant 

(M-1 s-1)  
298 K 

Reference 

1 OH2OH 22 ⋅→+ hv  2.2×10-5 (s-1) a Warneck, 1999 

2 OHHOOHOH 2222 +⋅→⋅+  2.7×107 Liao and Gurol, 1995 

3 OHOOHOHHO 22222 ⋅++→+⋅  3.7 Liao and Gurol, 1995 

4 22222 OOHHOHO +→⋅+⋅  8.3×105 Liao and Gurol, 1995 

5 )CHOC(OH)(CHCH5.0)CHO(CH(OH)CCH5.0OHMACR 3232 ⋅∗+⋅∗→⋅+  1.5×109 b Gligorovski et al., 2009 

6 3232 CHCH(OH)C(O)CH3.0HC(O)CH(OH)CCH7.0OHMVK ∗+⋅∗→⋅+  8.0×108 b Fitted 

7 )CHO)(CH(OH)C(OOCHO)CHO(CH(OH)CCH 32232 ⋅→+⋅  3.2×109 c Marchaj et al., 1991 

8 )CHOC(OH)(CHOOCHO)CHOC(OH)(CHCH 32232 ⋅→+⋅  1.8×109 c Marchaj et al., 1991 

9 32232 )HC(O)CH(OH)C(OOCHOHC(O)CH(OH)CCH ⋅→+⋅  3.2×109 c Marchaj et al., 1991 



10 32232 CHCH(OH)C(O)OOCHOCHCH(OH)C(O)CH ⋅→+⋅  1.8×109 c Marchaj et al., 1991 

11 
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 d Glowa et al., 2000 

12 22332 OH)CHOCH2OHCC(OH)()CHOC(OH)(CHOOCH2 +→∗  2.0×108 d Glowa et al., 2000 

13 232332 O)CHOCH(OH)C(OH)(CH)CHOHOHCC(OH)(C)CHOC(OH)(CHOOCH2 ++→∗  2.0×108 d Glowa et al., 2000 

14 2332 O(OH)CHOCCH2HCHO2)CHOC(OH)(CHOOCH2 +⋅∗+∗→∗  4.0×107 d Glowa et al., 2000 

15 OHCOOCHO 22 ⋅+→+⋅  4.5×109 Hart et al., 1964 

16 HCOOHHCHOCHO2 +→⋅∗  3.0×108 Hart et al., 1964 

17 )(OH)CHOC(OOCHO(OH)CHOCCH 323 ⋅→+⋅  2.0×109 e von Sonntag, 1987 

18 
OH2.0C(O)CHOCH2.0CH8.0OHCCOOH8.0

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

33

33

⋅∗+∗+⋅∗+∗
+⋅∗+∗→⋅∗

 1.0×108 f Glowa et al., 2000 

19 223232 OHO)CH(OH)C(O)C(CH2)HC(O)CH(OH)C(OOCH2 +∗→⋅∗  1.0×108 d Glowa et al., 2000 

20 2323232 OC(O)CH(OH)CH(OH)CHO)CH(OH)C(O)C(CH)HC(O)CH(OH)C(OOCH2 ++→⋅∗ 1.0×108 d Glowa et al., 2000 

21 
⋅∗+∗

+∗+⋅∗+→⋅∗
COCH4.1(OH)CHOCH4.1

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

32

32232  8.0×107 d Glowa et al., 2000 



22 22332 OH(O)CHOHCCH(OH)C2CHCH(OH)C(O)OOCH2 +∗→⋅∗  1.0×108 d Glowa et al., 2000 

23 232332 OC(O)CH(OH)CH(OH)CH(O)CHOHCCH(OH)CCHCH(OH)C(O)OOCH2 ++→⋅∗  1.0×108 d Glowa et al., 2000 

24 2332 OH(OH)C(O)CCH2HCHO2CHCH(OH)C(O)OOCH2 +⋅∗+∗→⋅∗  8.0×107 d Glowa et al., 2000 

25 ⋅→+⋅ 3323 COCHOCOCH  5.0×109 Glowa et al., 2000 

26 32233 CH22COOCOCH2 ⋅++→⋅∗  1.0×107 Glowa et al., 2000 

27 COOHCHOHCOCH 33 →⋅+⋅  1.0×109 Glowa et al., 2000 

28 333 COCOCHCHCOCH2 →⋅∗  1.0×109 Glowa et al., 2000 

29 COOHCHHCHOOOCHCOCH 322333 ++→⋅+⋅  1.7×108 g Herrmann et al., 1999 

30 OHHO(OH)COOHCHOH(OH)CHOCH 2222 +⋅+→⋅+  5.0×108 Warneck, 2003 

31 OHCH(OH)COOHOH(OH)COOHCH 22 +⋅→⋅+  5.4×108 Scholes and Willson, 1967 

32 OHOOCH(OH)COOCH(OH)COOH 2 ⋅→+⋅  2.0×109 Herrmann et al., 2000 

33 ⋅+→+⋅ 222 HOCOOHCH(OH)OHOHOOCH(OH)CO  52 Herrmann et al., 2000 

34 OHHOHOOCCOOHOHCOOHCH(OH) 222 +⋅+→⋅+  3.6×108 Ervens et al., 2003 



35 ⋅+→⋅+ 2222 HOCHCH(OH)(OH)OH(OH)CHOCH  1.0×109 Warneck, 2003 

36 OHCOHCOOHOHCOOHCH(OH) 22222 ++→+  0.3 Tan et al., 2009 

37 ⋅+→⋅+ 222 HOCHOCOOHOHCHCH(OH)(OH)  1.1×109 Buxton et al., 1988 

38 ⋅→+⋅ OOC(O)CH(OH)CHOC(O)CH(OH)CH 323  2.0×109 von Sonntag, 1987 
Herrmann et al., 2000 

39 233 HOC(O)CHOCHOOC(O)CH(OH)CH +→⋅  2.1×102 Bothe et al., 1978 
Herrmann et al., 2000 

40 2233 OHC(O)COOHCH2OOC(O)CH(OH)CH2 +∗→⋅∗  3.5×108 Bothe et al., 1978 
Herrmann et al., 2000 

41 OHHOHOOCCOOHOHCHOCOOH 22 +⋅+→⋅+  1.2×109 Stefan and Bolton, 1999 

42 222 (OH)CHOHHCHO →+  0.18 (F) 
5.1×10-3 (B) Bell and Evans, 1966 

43 HCOOHHOOHOH(OH)CH 2222 +⋅+→⋅+  1.0×109 Chin and Wine, 1994 

44 ++↔ HHCOOHCOOH -  
8.9×106 (F) 
5.0×1010 (B) 

Harned and Owen, 1958 
Graedel and Weschler, 
1981 

45 222 COHOOHOHHCOOH +⋅+→⋅+  1.3×108 Chin and Wine, 1994 

46 22
-- COHOOHOHHCOO +⋅+→⋅+  4.0×109 Buxton et al., 1988 



47 2323 C(O)CH(OH)CHOHC(O)CHOCH ↔+  21.5 (F) 
0.5 (B) 

Betterton and Hoffmann, 
1988 

48 OHC(O)C(OH)CHOHC(O)CH(OH)CH 22323 +⋅→+  1.1×109 Ervens et al., 2003 

49 ⋅→+⋅ OOC(O)C(OH)CHOC(O)C(OH)CH 23223  2.0×109 von Sonntag, 1987 

50 ⋅+→⋅ 2323 HOC(O)COOHCHOOC(O)C(OH)CH  1.0×107 h Buxton et al., 1988 

51 ++↔ HC(O)COOCHC(O)COOHCH -
23  1.8×108 (F) 

5.0×1010 (B) Herrmann et al., 2005 

52 -  3
-

3 COOCHC(O)COOCH ↔+ hv 5.0×10-4 (s-1) Lim et al., 2005 

53 22
-

322
-

3 COOHCOOCHOHC(O)COOCH ++↔+  0.11  Carlton et al., 2006 

54 OHC(O)COOHCHOHC(O)COOHCH 223 +⋅→⋅+  1.2×108 Ervens et al., 2003 

55 C(O)COOHCHOOC(O)COOHCH 2222 ⋅→+⋅  1.9×107 Herrmann et al., 2005 

56 2222 OHHOHCC(O)COO2C(O)COOHCHO2 +∗→⋅∗  2.0×107 Herrmann et al., 2005 

57 ++↔ HCOOCHCOOHCH -
33  8.8×105 (F) 

5.0×1010 (B) Herrmann et al., 2000 

58 HOOCCOOHOHCOOHCH 3 ↔⋅+  1.6×107 Stefan et al., 1996 

59 --
3 HOOCCOOOHCOOCH →⋅+  8.5×107 Stefan et al., 1996 



60 ⋅++∗→⋅+ 222 HOOHCO2OHHOOCCOOH  1.4×106 Buxton et al., 1988 

61 ⋅++∗→⋅+ -
222

- OOHCO2OHHOOCCOO  4.7×107 Buxton et al., 1988 

62 ++↔ HHOOCCOOHOOCCOOH -  
3.2×109 (F) 
5.0×1010 (B) Meyerstein, 1971 

63 ⋅→+⋅ 2323 OCHOCH  4.1×109 Marchaj et al., 1991 

64 232323 OHCHOOHCHOCHOCH ++→⋅+⋅  1.7×108 Herrmann et al., 1999 

65 OHOOCHOOHCH 222 ⋅→+⋅  2.0×109 von Sonntag, 1987 

66 232 OHCHOOHCHOHOOCH2 ++→⋅∗  1.1×109 von Sonntag, 1987 

 
a: Estimated according to the Warneck, 1999 parameterization; 
b: The branching ratios were in analogy to those of gas-phase reactions. The rate constant was estimated in analogy to that of MACR; 
c: Estimated in analogy to the addition O2 to 1-C4H9 and 2-C4H9 radical; 
d: Estimated in analogy to the methyl ethyl ketone peroxy radical reaction; 
e: Estimated in analogy to isopropanol; 
f: Estimated in analogy to the combination of CH3C(O2)(OH)COCH3 radical; 
g: Estimated in analogy to the combination of CH3O2 radical;  
h: Estimated in analogy to glyoxal; 
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Fig. S1. Direct photolysis of hydrogen peroxide (experimental and simulated data). 



 

 

Fig. S2. MACR/MVK decay via UV-photolysis and OH-oxidation. 



 

 

 

Fig. S3. Time series of standard carbonyls in 2 mM H2O2 solution in darkness. 



 

 

Fig. S4. Time series of standard organic acids in 2 mM H2O2 solution in darkness. 



 

 

Fig. S5. Modeled OH via H2O2 photolysis. 


