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Inorganic compounds
Reactions ka9 Ea/R  References Notes
(M-n+1 S-l) (K)

HOx chemistry

03+ hv = H202+ 0z - HO R(1) Calculated Graedel and
Weschler, 1981

H,02 + hv - 2 HO® R(2) Calculated Graedel and
Weschler, 1981

HO®* + HO®* = H202 R(3) 3.6 10° 930 Elliot and McCracken,
1989

HO®* + HO2" - 02 + H20 R(4) 2.8 1010 0 Elliot and Buxton,
1992

HO®* + 02 - 02+ OH" R(5) 3.510%0 720 Elliot and Buxton,
1992

HO®* + O3 - HO2* + 02 R(6) 1.0108 Sehested et al., 1984

H202 + HO® - HO:" + H20 R(7) 3.2107 1700 Christensen et al.,
1982

HO2®* + HO2® = H202 + O2 R(8 8.310° 2700 Bielski et al., 1985

HO2* + 02 = H202+ 02 + OH - H20 R(9 9.6 107 910 Christensen and
Sehested, 1988

03+ HO2" > HO"+2 O R(10) <1.0 10* Sehested et al., 1984 1

O3+ 02" > HO*+2 02+ OH -H20 R(11) 1.510° 2200 Sehested et al., 1983

HSO3 + HO® = SO3™ + H20 R(12) 2.710° Buxton et al., 1996b

S0O3% + HO® = SO3* + OH" R(13) 4.6 10° Buxton et al., 1996b

TMI chemistry

Fe3* + hv = Fe?* + HO® + H* - H,0 R(14) Calculated Benkelberg and
Warneck, 1995

[Fe(OH)]?* + hv &> Fe* + HO® R(15) Calculated Benkelberg and
Warneck, 1995

[Fe(OH)2]* + hv = Fe?* + HO® + OH" R(16) Calculated Benkelberg et al.,
1991; Weschler et al.,
1986

[Fe(SO4)]* + hv = Fe?* + S04™ R(17) Calculated Benkelberg and
Warneck, 1995

H20; + Fe?* = Fe3* + HO® + OH" R(18) 5.2 10t 5050 Christensen et al.,
1993; Kremer, 2003

H202 + FeO?* > Fe3* + HO2" + OH R(19) 9.5 103 2800  Jacobsen et al., 1997a

02" +Fe? > Fe + Hy0, - 2 HY R(20) 1.0 107 Rush and Bielski, 1985

02" + Fe¥* > Fe?* + 03 R(21) 1.5 108 = k(Oy™ + [Fe(OH)]>*)

02" + [Fe(OH)]** > Fe?* + 02 + OH" R(22) 1.5 108 Rush and Bielski, 1985

02" + [Fe(OH)2]* > Fe** + 02+ 2 OH" R(23) 1.5 108 =k(O,* + [Fe(OH)]*)




Reactions k2gs Ea/R  References Notes
(M—ml 5—1) (K)
HO," + Fe?* > Fe® + Ho0; - H* R(24) 1.2 10¢ 5050  Jayson etal., 1973a
HO2" + FeO? > Fe3* + 02 + OH" R(25) 2.0 106 Jacobsen et al., 1997a
HO" + Fe?* > [Fe(OH)]* R(26) 4.6 108 1100  Christensen and
Sehested, 1981
HO* + FeO?* = Fe3* + H,0, - H* R(27) 1.0 107 Logager et al., 1992
03 + Fe?* > Fe0* + 0 R(28) 8.2 105 Logager et al., 1992
FeO?* = Fe3* + HO® + OH - H20 R(29) 1.31072 4100  Jacobsen et al., 1997a
FeO? + Fe** > 2 Fe3* + 2 OH - H.0 R(30) 7.2 10 840 Jacobsen et al., 1997a
FeO? + Fe?* > Fe(OH)zFe* - H,0 R(31) 1.8 104 5050  Jacobsen etal., 1997a
Fe(OH)Fe* > 2 Fe3 +2 OH R(32) 49101 8800  Jacobsen etal., 1997a
Fe(OH)2Fe* + H* > 2 Fe3* + 2 H,0 - H* R(33) 2.0 5650 Jacobsen et al., 1997a
Ch™ +Fe?* > Fe*+2Cl R(34) 1.0 107 3060  Thornton and
Laurence, 1973
Cly* + Fe?* > [FeCl]?* + CI R(35) 4.0108 3700  Thornton and
Laurence, 1973
Cl + Fe(0)** > Fe?* + CIOH - H* R(36) 1.0 102 Jacobsen et al., 1998b
NOs" + Fe?* - Fe3* + NOs’ R(37) 8.0 106 Pikaev et al., 1974
NO; + Fe? > Fe* + NOy R(38) 3.1104 Epstein et al., 1982
HNO; + FeO?* > Fe3* + NO, + OH" R(39) 1.110% 4150  Jacobsen et al., 1998b
NOy + FeO* = Fe3 + NO2 + OH - H* R(40) <1.010° Jacobsen et al., 1998b
HSOs + [Fe(OH)])** - Fe?* + SOs" - H20 R(41) 3.0 10! Ziajka et al., 1994
SOs" + Fe?* = [Fe(OH)]?" + HSOs - H20 R(42) 2.6 107 Williams, 1996
HSOs + Fe?* > [Fe(OH)]?* + SO4™ R(43) 3.0104 Gilbert and Stell, 1990
SO4™ + Fe?* = Fe3* + S04* R(44) 4.110° -2165  Buxton et al., 1997
02" + [Fe(S0a)]* > Fe?* + S04* + O, R(45) 1.5108 Rush and Bielski, 1985
S:08% + Fe?* > Fe3* + S04" + SO4> R(46) 1.7 10! Buxton et al., 1997
HSOs3 + FeO** = Fe3 + SO3" + OH" R(47) 2.510° Jacobsen et al., 1998b
Fe3* + 504> - [Fe(S04)]* R(48) 32108 Jayson et al., 1973c
[Fe(SO4)]* > Fe3* + SO4* R(49) 2.7 10! Jayson et al., 1973c
Fe3* + CI' > [FeCl]** R(50) 4.8 Xu et al., 1985
[FeCl]** > Fe3* + CI R(51) 9.2101 Estimated following 2
Nadtochenko and
Kiwi, 1998
HO® + Cu* > Cu?* + OH" R(52) 3.010° Goldstein et al., 1992
O3+ Cu" > Cu®* +HO" + 02 - H* R(53) 3.0 107 Hoigné and Bihler,
1996
02+ Cu* > Cu?* + 02~ R(54) 4.6 105 Bjergbakke et al.,
1976
H,02 + Cu* > Cu?* + HO" + OH" R(55) 7.0103 Berdnikov, 1973
HO2" + Cu* > Cu? + H,0, - H* R(56) 3.510° Berdnikov, 1973




Reactions k2gs Ea/R  References Notes
(M—ml 5—1) (K)

02" + Cut > Cu?* + H,0, - 2 HY R(57) 9.4 10° Piechowski et al.,
1993
HO" + Cu?* > Cu* + 02 + H* R(58) 1.0 108 Rabani et al., 1973
02" +Cu*> Cu* + 03 R(59) 8.010° Rabani et al., 1973
Cl+Cu* > Cu®*+2Cl R(60) 1.0 107 3060 = k(Cly* + Fe?¥)
SO4" + Cu* > Cu? + S04* R(61) 4.110° -2165 = k(S04 + Fe2*)
Cu?* + HO® = [Cu(OH)]* R(62) 3.5108 Meyerstein, 1971
[Cu(OH)]>* > Cu?* + HO" R(63) 3.0 104 Meyerstein, 1971
Fe3* + Cu* > Fe?* + Cu?* R(64) 1.3 107 Buxton et al., 1995
[Fe(OH)]?* + Cu* > Fe?* + Cu?* + OH" R(65) 1.3 107 = k(Fe3* + Cu*)
[Fe(OH)2]* + Cu™ > Fe?* + Cu?* + 2 OH R(66) 1.3 107 = k(Fe3* + Cu*)
HO® + Mn? = [Mn(OH)]? R(67) 2.0 107 Jacobsen et al., 1997b
03 + Mn?" > Mn0O?" + 0z R(68) 1.6 103 4750 Jacobsen et al., 1998a
MnO?* + Mn?* = 2 Mn3* + H,0 - 2 H* R(69) 1.0 105 Jacobsen et al., 1998a
MnO2* + MnO2" = 2 Mn?* + H202+ 02 - 2 H* R(70) 6.0 100 Jacobsen et al., 1997b
HO2* + MnO2* = Mn2* + H,02 + 07 - H* R(71) 1.0 107 Jacobsen et al., 1997b
H20; + Mn®* = Mn?" + HO;" + H* R(72) 7.3104 Davies, 1969
H202 + [Mn(OH)]** = MnO," + H* + H20 R(73) 2.8103 Jacobsen et al., 1997b
H202 + Mn* > Mn%* + 02 + 2 H* R(74) 1.2108 Jacobsen et al., 1998a
NOs" + Mn?* > Mn®* + NOs* R(75) 1.110¢ Neta and Huie, 1986
Cly + Mn?* > Mn3* +2 CI R(76) 8.5 108 4090 Laurence and
Thornton, 1973
Clh™ + Mn?* = MnCly* R(77) 2.0107 4090 Laurence and
Thornton, 1973
[MnCl2]* = Mn?* + Cly*™ R(78) 3.0105 Laurence and
Thornton, 1973
[MnCl2)* = Mn3 + 2 CI R(79) 2,110 2100 Laurence and
Thornton, 1973
HSOs + Mn?* > Mn3 + S04 + OH R(80) 3.0 104 = k(HSO5 + Fe?*)
SO4™ + Mn?* = Mn3* + SO4* R(81) 1.8 107 4100  Buxton et al., 1997
SOs* + Mn?* = Mn3* + HSOs™ + OH" - H20 R(82) 1.0 108 Fronaeus et al., 1998
[MNHSOs]* + Mn3* = 2 Mn?* + SO3™ + H* R(83) 1.3 106 Berglund et al., 1993
COsz" + Mn* > Mn3* + CO3* R(84) 1.5 107 Cope et al., 1978
Mn3* + Fe?* > Mn?* + Fe®* R(85) 1.3 104 Davies, 1969
[Mn(OH)]* + Fe?* > Mn? + [Fe(OH)]* R(86) 2.1104 Davies, 1969
Mn? + FeO? > Mn3 + Fe3* + H,0 - 2 H* R(87) 1.0 10 2700  Jacobsen et al., 1998a
Mn?* + 02" > MnO2* R(88) 9.5 107 Jacobsen et al., 1997b
MnO2* = Mn?* + 0™ R(89) 7.5103 Jacobsen et al., 1997b
Mn2* + HO2" > MnO;* + H* R(90) 1.4 108 Jacobsen et al., 1997b




Reactions k2gs Ea/R  References Notes
(M—ml 5—1) (K)

MnOz* + H" > Mn?" + HO,® R(91) 1.4 107 Jacobsen et al., 1997b
Mn3* + Mn3*=> Mn?* + Mn* R(92) 1.0 107 3
Mn?* + Mn* > Mn3* + Mn3* R(93) 1.0 107 3
Mn?* + HSO3™ = [MnHSOs]* R(94) 3.0 107 Berglund et al., 1993
[MNHSO3]* > Mn?* + HSOs3" R(95) 1.0103 Berglund et al., 1993
Chlorine chemistry
HO* + ClI" = OHCI R(96) 4.310° Jayson et al., 1973b
OHCI" = ClI"+ HO® R(97) 6.1 10° Jayson et al., 1973b
Cl* = OHCI" + H* - H0 R(98) 1.7 10° Yu, 2004
OHClI + H* = CI* + H20 R(99) 3.310w Yu and Barker, 2003
ClI*+Cl=> Cl” R(100) 7.8 10° Yu and Barker, 2003
Ch*=> CI*+CI R(101) 5.710% Yu and Barker, 2003
Cl* = OHCI + CI" + H* - H20 R(102) 1.3.103 Yu, 2004
Cl2*"+ OH = OHCI + CI R(103) 2.0 107 Grigor'ev et al., 1987
OHCI + ClI = CI* + OH" R(104) 1.0 104 Grigor'ev et al., 1987
Cl* +Ch*™ > Clh+2Cl R(105) 9.0108 Yu, 2004
Ch*+CI* > Chh+CI R(106) 2.110° Yu, 2004
Clo = CI"+ HOCl + H* - H,0 R(107)  2.210! 7600 Wang and Margerum,
1994
Cl"+ HOCl + H* = Cl2 + H20 R(108)  2.110* 3500 Wang and Margerum,
1994
HOCI + HO2® = CI* + O2 + H20 R(109)  7.510° = k(HOCI + 05%)
HOCI + 02 = CI* + O2 + OH" R(110)  7.510¢ Long and Bielski, 1980
Chh+ HO2" > Cl* + 02 + H* R(111) 1.010° Bjergbakke et al.,
1981
Ch+0," > Ch"+0; R(112) 1.010° = k(Cl, + HO,")
HO2*+ClI* > CI'+ 02+ H* R(113)  3.110° 1500 Graedel and
Goldberg, 1983
H202 + CI* = CI + HO2® + H* R(114) 2.010° Yu and Barker, 2003
Cl+ NO3* - NO3 +CI* R(115) 1.0107 4300 Exner et al., 1992
NOs + CI* = CI"+ NOs* R(116) 1.0108 Buxton et al., 2000
SO4™ + Cl+ > S04 + CI* R(117)  2.5108 Buxton et al., 1999
SO4% + CI* = S04™ + CI R(118)  2.1108 Buxton et al., 1999
HO* + Cl;*” = OHCI + CI R(119) 1.010° Wagner et al., 1986
HO2* +Cl2*" > 02+ 2 Cl + H* R(120) 1.3 10 Jacobi et al., 1996
02 +Ch"=>02+2Cl R(121) 6.010° Jacobi et al., 1996
H202 + Cl2* = 2 CI + HO2® + HY R(122) 6.210° Yu, 2004
O3 + Cl2 = OHCl + CI* + 02 + OH -H20 R(123)  9.0107 Bielski, 1993
(

HSO3™ + Cl* - SO3" + 2 CI" + H* R(124) 1.7 108 400 Jacobi et al., 1996




Reactions k2gs Ea/R  References Notes
(M—ml 5—1) (K)

SO32 + Clh*™ > SOs3* + 2 CI R(125) 6.2107 Jacobi et al., 1996

Carbonate chemistry

HCOs + HO® - CO3™ + H20 R(126) 4.2 108 2840 = k(COs% + HO")

CO3% + HO® = COs* + OH" R(127) 4.2108 2840 Buxton et al., 1988

HCOs +S04* = SO4* + CO3" + H* R(128) 2.8 106 2100 Huie and Clifton, 1990

COs% + 504" => SO42 + COs™ R(129)  4.110° 3200 Padmaja et al., 1993

HCO3z + CI* = ClI + CO3" + H* R(130) 2.410° Buxton et al., 2000

CO32 +ClI* > ClI + COs*™ R(131) 5.0108 Mertens and Von
Sonntag, 1995

CO3" +CO3" >20"+2C0O2-0, R(132)  2.210° Huie and Clifton, 1990

COs3" + HO3®* = HCO5 + 03 R(133) 5.6 107 Behar et al., 1970

COs" + 02" = CO3* + 02 R(134) 6.5 108 Eriksen et al., 1985

CO3" + H202 = HO2" + HCO3 R(135) 4.310° Draganic et al., 1991

CO3" + S0O3% = CO3% + SOz~ R(136)  2.9107 470 Huie et al., 1991

CO3" + 03 > CO2 402" + O3 R(137) 1.010° Sehested et al., 1983

CO3" + NO32 = COz + NO3 R(138) 1.010° Lilie et al., 1978

N chemistry

HNO> + hv = NO + HO® R(139) Calculated Graedel and
Weschler, 1981

NOz + hv + H20 > NO + HO® + OH- R(140)  Calculated Graedel and
Weschler, 1981 ;
Zellner et al., 1990

HNO> + HO® - NO2 + H20 R(141) 1.010% Barker et al., 1970

NO2 + HO® - NO2 + OH" R(142) 9.110° Barker et al., 1970

HNO2 + H202 + H* - NOs™ + 2 H" + H20 R(143) 6.310° 6700 Lee and Lind, 1986

NO2 + O3 - NOs + 02 R(144) 5.010° 6900 Damschen and
Martin, 1983

HNO2 + NO3®* = NOz + NOs + H* R(145) 8.0 10° Katsumura, 1998

NO2 + NO3* - NO2 + NOs” R(146) 1.410° Herrmann and
Zellner, 1998

NO; + CO3* - NO2 + COs* R(147)  6.610° 850 Huie et al., 1991

NO2 + CI* = NO; + CI R(148) 5.010° Buxton et al., 2000

NO2 + HO®* - NOs + H* R(149) 1.2 100 Wagner et al., 1980

NOz + HO2® = HNO4 R(150) 1.810° Logager and
Sehested, 1993

NO2 + 02 - NO4 R(151) 4.510° Logager and
Sehested, 1993

HNO4 - HO7" + NO2 R(152) 2.6 1072 Goldstein and Czapski,
1997

HNOs - HNO; + Oz R(153) 7.0 104 Logager and




Reactions k2gs Ea/R  References Notes
(M—ml 5—1) (K)

Sehested, 1993

NOs = NO2 + O2 R(154) 1.1 Goldstein and Czapski,
1997

NOs = NO2 + 02" R(155) 13 Goldstein and Czapski,
1997

HNO4 + HSO3™ = SO4% + NO3™ + 2 H* R(156) 3.3 10° Amels et al., 1996

NO2 + NO2 - HNO2 + NOs™ + H* - H20 R(157) 8.4 107 -2900  Park and Lee, 1988

NOz + NO = 2 NOy + 2H* - H,0 R(158) 3.0108 Hoffmann and
Calvert, 1985

NO +HO®* - NOz + H* R(159) 2.0 1010 1500 Strehlow and Wagner,
1982

NO3 + hv = NO2 +HO® + OH - H20 R(160)  Calculated Graedel and
Weschler, 1981 ;
Zellner et al., 1990

N20s - 2 HNOs - H20 R(161) 1.010° Estimated 4

NOs3* + hv = NO + 02 R(162) Calculated Graedel and
Weschler, 1981

NOs® + HO2* - NO3 + H* + O2 R(163) 3.010° Sehested et al., 1994

NOs3® + 02" - NOs3 + 02 R(164)  3.010° =k(NOs* + HOy")

NOs® + OH - NOsz™ + HO® R(165) 9.4 107 2700 Exner et al., 1992

NOs® + H202 - NOs + H* + HO;® R(166) 4.9 10° 2000 Herrmann et al., 1994

NOs* + HSO4” = NO3z + H" + SO4™ R(167) 2.610° Raabe, 1996

NO3® + S04% > NO3 + SO4™ R(168) 1.010° Logager and
Sehested, 1993

NOz3® + HSO3™ - SO3* + NO3™ + H* R(169) 1.310° 2200 Exner et al., 1992

NO3" +SO3% > NOs™ + SO3™ R(170)  3.0108 Exner et al., 1992

S chemistry

HSO3™ + CH,0 = CH2(OH)SO3 R(171) 7.9 102 2990 Olson and Hoffmann,
1989

S032 + CH(OH)(OH) = CH2(OH)SO3 + OH- R(172)  2.5107 2450 Olson and Hoffmann,
1989

CH2(OH)SOs” = HSO3 + CH»0 R(173) 7.7103 9200 Moller and
Mauersberger, 1995

CH2(OH)SO3™ + OH" = SO3% + CH(OH)(OH) R(174)  3.710° Deister et al., 1986

CH2(OH)SO3™ + HO® = HO2® + CHO(OH) + HSOs - 02 R(175)  3.0108 Buxton, 1994

CH2(OH)SOs + NOs* = NO3 + SO4% + 2 H* + CHz(OH)(00") - H20 - 02 R(176) 4.2 10° Herrmann et al., 1996

CH2(OH)SO3 + Cl,* = 2 CI" + SO4% + 2 H* + CH2(OH)(00°) - H20 - 02 R(177) 5.010° Jacobi et al., 1996

CH2(OH)SO3 + SO4™ = 2 SO4% + 2 H* + CH2(OH)(00") - H,0 - 02 R(178) 2.8 10° Buxton, 1994

SO3" + 02 - SOs*" R(179) 1.110° Das, 2001

SO3* + S03° = S,06% R(180) 1.6 107 1200 Buxton et al., 1996¢




Reactions k2gs Ea/R  References Notes
(M—ml 5—1) (K)

SOs5* + HSO3 = HSOs + SO3* R(181) 8.610° Buxton et al., 1996¢
SO5* + HSO3 = S04 + S042 + H* R(182) 3.6102 Buxton et al., 1996¢
SO5* + S032 = HSOs + SO3 + OH ™ - H,0 R(183) 2.110° Buxton et al., 1996¢
SO5* + SO32 = S04 + S04 R(184)  5.510° Buxton et al., 1996¢
SOs™ + HO2" - HSOs™ + 02 R(185) 1.710° Buxton et al., 1996a
SOs™ + 02" - HSOs™ + 02 + OH™ - H20 R(186)  2.310% Buxton et al., 1996¢
SOs* +S0s* - 2 504™ + Oz R(187)  2.1108 Das, 2001
SOs" + 505" > $208” + 02 R(188) 22108 Das, 2001
HSOs + HSO3™ + H* = 2 SO4* + 3 H* R(189)  1.010’ Das, 2001
HSOs + 503> + H* = 2 504> + 2 H* R(190) 1.0107 =k(HSOs + HS03)
HSOs + HO® = SOs™ + H20 R(191)  5.010° Das, 2001
HSOs + SO4™ = SOs* + HSO4" R(192)  1.010° Das, 2001
S04 + 504" => S,08% R(193)  7.0108 Das, 2001
S04 = HSO4 + HO® - H20 R(194) 4.610? 1100 Herrmann et al., 1995
SO4* + HSO3 = S042 + H* + SO3™ R(195) 6.810% Buxton et al., 1996¢
SO4" + SO32 = S04 + SO3*™ R(196)  3.110% 1200 Buxton et al., 1996¢
SO4* + HO® = HSOs" R(197) 9.010° Buxton et al., 1996¢
S04* + HO2" = SO4* + H" + 02 R(198)  3.510° Jiang et al., 1992
S04™ + 02" = SO4% + Oz R(199)  4.010° Buxton et al., 1996¢
SO4" +OH = S042 + HO® R(200)  2.0107 Ross et al., 1994
SO4" + H202 = SO4% + HOy® + H* R(201)  1.2107 Maruthamuthu and
Neta, 1978
SO4* + NO3 = SO4% + NO3* R(202)  5.010% Exner et al., 1992
HSO4™ + HO® = H20 + SOa™ R(203) 3.510° Tangetal., 1988
SO4* = HSO4 + HO® - H.0 R(204)  3.6102 Tangetal., 1988
HSO3" + O3 & HSO4 + O2 R(205)  3.710° 5500 Hoffmann, 1986
SO3%2 + 03 > S04 + Oy R(206) 1.510° 5300 Hoffmann, 1986
HSO3 + Hy07 = S04% + 2 HY + H,0 - H* R(207) 9.1107 3600 Maall et al., 1999

1 - Sehested et al. (1984) argue that this reaction is very slow with a rate constant lower than 10* M1 s,

2 - Xu et al. (1985) calculated k(Fe3* + CI') = 4.8 M1 s°1. The equilibrium constant from Nadtochenko and Kiwi (1998) is equal to 5.3 ML, Therefore we calculate the backward rate constant by 4.8/5.3=9.1 10151,

3 - The equilibrium constant 2 Mn3* <5 Mn2* + Mn** is evaluated by Jacobsen et al. (1998b) and Rosseinski (1963) between 100 and 10-2. We decide to suppose a value of 1. The forward and backward rate constants
are supposed to be rapid following Rosseinski (1963) and are set at 107 M1 s,

4 - We suppose that the N,Os hydrolysis is fast with a first order rate constant equal to 10° s (Bertram and Thornton, 2009).
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Equilibria

Species Ka or Kn -AH/R References Notes
(K)

H,02 > HO2 + H* T(1) 2.21012 -3730 Smith and Martell, 1976

HOz® ¢ 0" + HY T(2) 1.610° Bielski et al., 1985

HNO2 ¢ NO2" + H* T(3) 1.6103 1760 Park and Lee, 1988;
Riordan et al., 2005

HNO3 ¢ NO3™ + H* T(4) 2.2101 N.B.S, 1965

HNO4 ¢> NO4™ + H* T(5) 1.310° Goldstein and Czapski,
1997

NH3 + H20 € NH4" + OH" T(6) 1.7 10> 560 N.B.S, 1965

HCl < CI" + H* T(7) 1.7 108 -6890 Marsh and McElroy,
1985

SO, + H,0 ¢ HSO3 + H* T(8) 1.3102 -1960 Maash, 1982

HSO3™ ¢ SO3% + H* T(9) 6.4 108 -1430 Maash, 1982

H2504 ¢ HSO4™ + H* T(10) 1.0103 Cotton and Wilkinson,
1980

HSO4 &> SO4% + HY T(11) 1.0 102 Eigen et al., 1964

Fe3* + Hy0 <> [Fe(OH)]? + H* T(12) 6.0 103 Brandt and van Eldik,
1995

[Fe(OH)]?* + H20 <> [Fe(OH)2]* + H* T(13) 7.6 104 Brandt and van Eldik,
1995

Mn3* + H20 <> [Mn(OH)]> + H* T(14) 9.1101 Wells and Davies, 1967

[Mn(OH)]%" + H20 ¢> [Mn(OH)2]* + H* T(15) 1.010° Baral et al., 1986

CO; + H20 ¢ HCO3 + H* T(16) 4.2 107 Cotton and Wilkinson,
1980

HCOs <> CO3* + H* T(17) 48101 Cotton and Wilkinson,

1980




Henry's law constants

Species H (298K) -AH/R  References Notes
(M atm'?) (K)

Inorganic compounds

0z 1.3103 1500 Lide and Frederikse, 1995

(OF 1.0102 2830 Sander, 2014

HO>*® 6.9 102 6640 Sander, 2014

HO® 3.910! Sander, 2014

H.02 7.7 104 7310 Sander, 2014

NO2 14102 2520 Sander, 2014

NO 19103 1790 Sander, 2014

NOs* 3.8102 Sander, 2014

N20s 2.1 3400 Fried et al., 1994

HNO: 4.910! 4880 Becker et al., 1996

HNO3 2.110° 8700 Schwartz and White, 1981

HNO4 1.2104 6900 Régimbal and Mozurkewich,

1997

NH3 6.0 101 4160 Sander, 2014

HCl 1.1 2020 Marsh and McElroy, 1985

SOz 14 2900 Lide and Frederikse, 1995

H>S04 2.110° 8700 = Hass(HNO3)

CO2 3.4 107 2710 Sander, 2014




Accommodation coefficients

Species a -AH --AS References

(298K) (J/mol) (J/mol/K)
02 5.0 102 Estimated
O3 4.0107? Miller and Heal, 2002
HO2* 2.0101 Sander, 2014
HO® 5.0 107 Estimated
H202 1.1101 2.3104 9.4 101 Davidovits et al., 2011
HCl 6.7 102 3.0104 1.2 102 Davidovits et al., 2011
NO:2 15103 Ponche et al., 1993
NO 1.010* Saastad et al., 1993
NO3* 5.0 1072 Sander, 2014
N2Os 3.71073 George et al.,, 1994
NH3 4.01072 Bongartz et al., 1995
HNO:2 5.0102 Bongartz et al., 1995a
HNO3 6.1102 2.8104 1.2 102 Davidovits et al., 2011
HNO4 5.0102 Estimated
SOz 1.3101 3.2104 1.2 102 Davidovits et al., 2011
H2S04 7.0102 Davidovits et al., 1995
CO2 2.0104 Schurath et al., 1996

1 - Estimated equal to 0.05 following Lelieveld and Crutzen, (1991) and Davidovits et al., (2011).

References:

Davidovits, P., Kolb, C. E., Williams, L. R., Jayne, J. T., and Worsnop, D. R.: Update 1 of: Mass accommodation and chemical reactions at gas-liquid interfaces, Chem. Rev., 111, 2011.
Lelieveld, J., and Crutzen, P. J.: The role of clouds in tropospheric photochemistry, J. Atmos. Chem., 12, 229-267, 1991.



REFERENCES

Amels, T., Elias, H., Gotz, U., Steingens, U., and Wannowius, K. J.: Kinetic investigation of the stability of peroxonitric acid and its reaction with sulfur(lV) in aqueous solution, in: Heterogeneous and liquid-phase processes,
1, 1996.

Baral, S., Lume-Pereira, C., Janata, E., and Henglein, A.: Chemistry of colloidal manganese oxides. 3. Formation in the reaction of hydroxyl radicals with Mn?2* ions, J. Phys. Chem., 90, 6025-6028, 10.1021/j100280a113,
1986.

Barker, G. C., Fowles, P., and Stringer, B.: Pulse radiolytic induced transient electrical conductance in liquid solutions of NOs3, NO5", and Fe(CN)g3, Trans.Faraday Soc., 66, 1509-1519, 1970.

Becker, K. H., Kleffmann, J. r., Kurtenbach, R., and Wiesen, P.: Solubility of nitrous acid (HONO) in sulfuric acid solutions, J. Phys. Chem., 100, 14984-14990, 10.1021/jp961140r, 1996.

Behar, D., Czapski, G., and Duchovny, |.: Carbonate radical in flash photolysis and pulse radiolysis of aqueous carbonate solutions, J. Phys. Chem., 74, 2206-2210, 10.1021/j1009092a029, 1970.

Benkelberg, H. J., Schéfer, A., and Warneck, P.: Product quantum yields for the photodecomposition of H,0, and Fe(lll) complexes in aqueous soltion in: Air Pollution research Report 33: Atmospheric Oxidation Processes,
edited by: Becker, K. H., CEC, Brussels, 130, 1991.

Benkelberg, H. J., and Warneck, P.: Photodecomposition of iron(lll) hydroxo and sulfato complexes in aqueous solution: Wavelength dependence of OH and SO4~ quantum vyields, J. Phys. Chem., 99, 5214-5221,
10.1021/j100014a049, 1995.

Berdnikov, V. M.: Catalytic activity of the hydrated copper ion in the decomposition of hydrogen peroxide, Rus. J. Phys. Chem., 47, 1060-1062, 1973.

Berglund, J., Fronaeus, S., and Elding, L. I.: Kinetics and mechanism for manganese-catalyzed oxidation of sulfur(lV) by oxygen in aqueous solution, Inorg. Chem., 32, 4527-4538, 10.1021/ic00073a011, 1993.

Bielski, B. H. J., Cabelli, D. E., Arudi, R. L., and Ross, A. B.: Reactivity of HO,/O, Radicals in Aqueous Solution, J. Phys.Chem. Ref. Data, 14, 1041-1100, 1985.

Bielski, B. H. J.: A pulse radiolysis study of the reaction of ozone with Cl; in agueous solutions, Rad. Phys. Chem., 41, 527-530, 1993.

Bjergbakke, E., Sehested, K., and Rasmussen, O. L.: The Reaction Mechanism and Rate Constants in the Radiolysis of Fe2*-Cu?* Solutions, Rad. Res., 66, 433-442, 10.2307/3574449, 1976.

Bjergbakke, E., Navaratnam, S., Parsons, B. J., and Swallow, A. J.: Reaction between hydroperoxo radicals and chlorine in agueous solution, J. Am. Chem. Soc., 103, 5926-5928, 10.1021/ja00409a059, 1981.

Bongartz, A., Schweighoefer, S., Roose, C., and Schurath, U.: The mass accommodation coefficient of ammonia on water, J. Atmos. Chem., 20, 35-58, 10.1007/bf01099917, 1995.

Brandt, C., and van Eldik, R.: Transition metal-catalyzed oxidation of sulfur(IV) oxides. Atmospheric-relevant processes and mechanisms, Chem. Rev., 95, 119-190, 10.1021/cr00033a006, 1995.

Buxton, G., Greenstock, C., Helman, W., and Ross, A.: Critical Review of rate constants for reactions of hydrated electrons, hydrogen atoms and hydroxyl radicals (OH/HO,) in Aqueous Solution, J. Phys. Chem. Ref. Data,
17,513, 1988.

Buxton, G. V.: Mechanisms for chemical reactions in cloud droplets, Proceeding of EUROTRAC Symposium '94: Transport and Chemical Transformation of Pollutants in the troposphere, edited by: Borrell, P. M., Cvitas, T.,
and Seiler, W., SPB Academic Publishing, The Hague, 1994.

Buxton, G. V., Mulazzani, Q. G., and Ross, A. B.: Critical review of rate constants for reactions of transients from metal ions and metal complexes in agueous solution, J. Phys. Chem. Ref. Data, 24, 1055-1349, 1995.

Buxton, G. V., Malone, T. N., and Salmon, G. A.: Pulse radiolysis study of the reaction of SOs~ with HO, J. Chem. Soc., Faraday Transactions, 92, 1996a.

Buxton, G. V., Malone, T. N., and Salmon, G. A.: Photochemical sources and reactions of free radicals in the aqueous phase, in: Air Pollution Research Report 57: Homogenous and Heterogeneous Chemical Processes in
the Troposphere, edited by: Mirabel, P., Office for Official Publications of the European Communities, Luxembourg, 133-139, 1996b.

Buxton, G. V., McGowan, S., Salmon, G. A., Williams, J. E., and Wood, N. D.: A study of the spectra and reactivity of oxysulphur-radical anions involved in the chain oxidation of S(IV): A pulse and y-radiolysis study,
Atmospheric Environment, 30, 2483-2493, http://dx.doi.org/10.1016/1352-2310(95)00473-4, 1996c.

Buxton, G. V., Malone, T. N., and Salmon, G. A.: Reaction of SO4~ with Fe2*, Mn2* and Cu?* in aqueous solution, J. Chem. Soc., Faraday Transactions, 93, 1997.

Buxton, G. V., Bydder, M., and Salmon, G. A.: The reactivity of chlorine atoms in aqueous solution. Part IIl. The equilibrium SO4 + CI- = Cl + SO42, Phys. Chem. Chem. Phys., 1, 269-273, 1999.

Buxton, G. V., Bydder, M., Salmon, G. A., and Williams, J.: The reactivity of chlorine atoms in aqueous solution, Part Ill.The reactions of Cl with solutes, Phys. Chem. Chem. Phys., 2, 237-245, 2000.

Christensen, H., and Sehested, K.: Pulse radiolysis at high temperatures and high pressures, Rad. Phys. Chem., 18, 723-731, 1981.

Christensen, H., Sehested, K., and Corfitzen, H.: Reactions of hydroxyl radicals with hydrogen peroxide at ambient and elevated temperatures, J. Phys. Chem., 86, 1588-1590, 10.1021/j100206a023, 1982.

Christensen, H., and Sehested, K.: Hydroperoxo and oxygen(1-) radicals at elevated temperatures, J. Phys. Chem., 92, 3007-3011, 10.1021/j100321a060, 1988.

Christensen, H., Sehested, K., and LA gager, T.: The reaction of hydrogen peroxide with Fe(ll) ions at elevated temperatures, Rad. Phys. Chem., 41, 575-578, 1993.

Cope, V. W., Hoffman, M. Z., and Chen, S.-N.: Reactivity of the carbonate radical toward metal complexes in agqueous solution, J. Phys. Chem., 82, 2665-2669, 10.1021/j100514a007, 1978.

Cotton, F. A., and Wilkinson, G.: Advanced inorganic chemistry: a comprehensive text, 4th ed., John Wiley & Sons, New York, 1455 pp., 1980.

Damschen, D. E., and Martin, L. R.: Aqueous aerosol oxidation of nitrous acid by O, Os, and H,0,, Atmos. Environ., 17, 2005-2011, 1983.



Das, T. N.: Reactivity and role of SOs- radical in aqueous medium chain oxidation of sulfite to sulfate and atmospheric sulfuric acid generation, J. Phys. Chem., 105, 9145-9155, 2001.

Davidovits, P., Hu, J. H., Worsnop, D. R., Zahniser, M. S., and Kolb, C. E.: Entry of gas molecules into liquids, Farad. Discus., 100, 65-81, 1995.

Davidovits, P., Kolb, C. E., Williams, L. R., Jayne, J. T., and Worsnop, D. R.: Update 1 of: Mass accommodation and chemical reactions at gas—liquid interfaces, Chem. Rev., 111, 2011.

Davies, G.: Some aspects of the chemistry of maganese (lll) in aqueous solution, Coordin. Chem. Rev., 4, 199-224, 1969.

Deister, U., Neeb, R., Helas, G., and Warneck, P.: Temperature dependence of the equilibrium CH,(OH), + HSO3™ = CH,(OH)SO3" + H,0 in aqueous solution, J. Phys. Chem., 90, 3213-3217, 1986.

Draganic, Z. D., Negron-Mendoza, A., Sehested, K., Vujosevic, S. ., Navarro-Gonzales, R., Albarran-Sanchez, M. G., and Draganic, I. G.: Radiolysis of aqueous solution of ammonium bicarbonate over a large dose range,
Rad. Phys. Chem., 38, 317-321, 1991.

Eigen, M., Krause, W., Maash, H. G., and Demaeyer, L.: Rate constants of photolytic reactions in aqueous solution, in: Progress in reaction kinetics, edited by: Porter, G., Macmillan, N. J., 285-318, 1964.

Elliot, A. J., and McCracken, D. R.: Effect of temperature on OH reactions and equilibria: A pulse radiolysis study, Inter. J. Rad.Appl. Instru. C. Radiation Physics and Chemistry, 33, 69-74, 1989.

Elliot, A. J., and Buxton, G. V.: Temperature dependence of the reactions OH + O and OH + HO; in water up to 200 °C, J. Chem. Soc., Faraday Transactions, 88, 2465-2470, 1992.

Epstein, I. R., Kustin, K., and Simoyi, R. H.: Systematic design of chemical oscillators. 6. Nitrous acid decomposition catalyzed by an iron(ll) complex: tris(3,4,7,8-tetramethyl-1,10-phenanthroline)iron(ll), J. Am. Chem. Soc.,
104, 712-717, 10.1021/ja00367a013, 1982.

Eriksen, T. E., Lind, J. A., and Merenyi, G.: On the acid-base equilibrium of the carbonate radical, Rad. Phys. Chem., 26, 197-199, 1985.

Exner, M., Herrmann, H., and Zellner, R.: Laser-based studies of reactions of the nitrate radical in aqueous solution, B. Buns. phys. Chem., 3, 470-477, 1992.

Fried, A., Henry, B. E., Calvert, J. G., and Mozurkewich, M.: The reaction probability of N,Os with sulfuric acid aerosols at stratospheric temperatures and compositions, J. Geophys. Res., 99, 3517-3532,
10.1029/93jd01907, 1994.

Fronaeus, S., Berglund, J., and Elding, L. |.: Iron-manganese redox processes and synergism in the mechanism for manganese-catalyzed autoxidation of hydrogen sulfite, Inorg. Chem., 37, 4939-4944, 10.1021/ic980225z,
1998.

George, C., Ponche, J. L., Mirabel, P., Behnke, W., Scheer, V., and Zetzsch, C.: Study of the Uptake of N,Os by Water and NaCl Solutions, J. Phys. Chem., 98, 8780-8784, 10.1021/j100086a031, 1994.

Gilbert, B. C., and Stell, J. K.: Mechanisms of peroxide decomposition. An ESR study of the reactions of the peroxomonosulphate anion (HOOSOs3") with Ti(lll), Fe(ll), and alpha-oxygen-substituted radicals, J. Chem. Soc.,
Perkin Transactions 2, 1990.

Goldstein, S., Czapski, G., Cohen, H., and Meyerstein, D.: Deamination of beta-alanine induced by hydroxyl radicals and monovalent copper ions. A pulse radiolysis study, Inorg. Chim. Acta, 192, 87-93, 1992.

Goldstein, S., and Czapski, G.: Reactivity of peroxynitric acid (Oo,NOOH): A pulse radiolysis study, Inorg. Chem., 36, 4156-4162, 1997.

Graedel, T. E., and Weschler, C. J.: Chemistry within aqueous atmospheric aerosols and raindrops, Rev. Geophys., 19, 505-539, 10.1029/RG019i004p00505, 1981.

Graedel, T. E., and Goldberg, K. I.: Kinetic studies of raindrop chemistry 1. Inorganic and organic processes, J. Geophys. Res., 88, 10865-10882, 10.1029/JC088iC15p10865, 1983.

Grigor'ev, A. E., Makarov, I. E., and Pikaev, A. K.: Formation of Cl, in the bulk solution during the radiolysis of concentrated aqueous solutions of chloride, High Ener. Chem, 21, 1987.

Herrmann, H., Exner, M., and Zellner, R.: Reactivity trends in reactions of the nitrate radical (NOs) with inorganic and organic cloudwater constituents, Geochim.Cosmochim. Acta, 58, 3239-3244, 1994.

Herrmann, H., Raabe, G., Jacobi, H. W., and Zellner, R.: lonic strength effects in radical ion-dipole reactions in the tropospheric aqueous phase, in: Air Poll. Res. Report 54: Tropospheric Oxidation Mechanisms, edited by:
Becker, K. H., Office for Official Publications of the European Communities, Luxembourg, 471-475, 1995.

Herrmann, H., Jacobi, H. W., Raabe, G., Reese, A., and Zellner, R.: Laboratory studies of free radicals reactions with tropospheric agueous phase consituents, in: air Pollution Report 57: Homogeneous and Heterogeneous
Chemical Processes, edited by: Mirabel, P., Luxembourg, 90-95, 1996.

Herrmann, H., and Zellner, R.: Reaction of NOs radicals in aqueous solution, in: N-Centered Radicals, edited by: Alfassi, Z., Wiley, London, 291-343, 1998.

Hoffmann, M. R., and Calvert, J. G.: Chemical transformation modules for Eulerian acid deposition models, Environmental Protection Agency, 1985.

Hoffmann, M. R.: On the kinetics and mechanism of oxidation of aquated sulfur dioxide by ozone, Atmos. Environ., 20, 1145-1154, 10.1016/0004-6981(86)90147-2, 1986.

Hoigné, J., and Buhler, R. E.: Kinetics of ozonation processes in cloud and fog water: effect of transition metal ions on free radical reactions, in: Heterogeneous and Liquid Phase Processes, edited by: Warneck, P.,
Springer-Verlag, Berlin, 110-116, 1996.

Huie, R. E., and Clifton, C. L.: Temperature dependence of the rate constants for reactions of the sulfate radical, SO4, with anions, J. Phys. Chem., 94, 8561-8567, 1990.

Huie, R. E., Shoute, L., and Neta, P.: Temperature dependence of the rate constants for reactions of the carbonate radical with organic and inorganic reductants, Inter. J. Chem. Kin., 23, 541-542, 1991.

Jacobi, H. W., Herrmann, H., and Zellner, R.: Kinetic investigation of the Cl,” radical in the aqueous phase, in: Air Pollution research Report 57: Homogenous and heterogenous chemical processes in the troposphere,
edited by: Becker, K. H., CEC, Brussels, 1996.

Jacobsen, F., Holcman, J., and Sehested, K.: Activation parameters of ferryl ion reactions in aqueous acid solutions, Inter. J. Chem. Kin., 29, 17-24, 10.1002/(sici)1097-4601(1997)29:1<17::aid-kin3>3.0.c0;2-0, 1997a.
Jacobsen, F., Holcman, J., and Sehested, K.: Manganese(ll)-superoxide complex in agueous solution, J. Phys. Chem. A, 101, 1324-1328, 10.1021/jp962867i, 1997b.



Jacobsen, F., Holcman, J., and Sehested, K.: Oxidation of manganese(ll) by ozone and reduction of manganese(lll) by hydrogen peroxide in acidic solution, Inter. J. Chem. Kin., 30, 207-214, 10.1002/(sici)1097-
4601(1998)30:3<207::aid-kin6>3.0.c0;2-w, 1998a.

Jacobsen, F., Holcman, J., and Sehested, K.: Reactions of the ferryl ion with some compounds found in cloud water, Intern. J. Chem. Kin., 30, 215-221, 1998b.

Jayson, G. G., Parsons, B. J., and Swallow, A. J.: Oxidation of ferrous ions by perhydroxyl radicals, J. Chem.Soc., Faraday Transactions, 69, 1973a.

Jayson, G. G., Parsons, B. J., and Swallow, A. J.: Some simple, highly reactive, inorganic chlorine derivatives in agqueous solution, J. Chem. Soc. Faraday Transaction, 69, 1597-1607, 1973b.

Jayson, G. G., Parsons, B. J., and Swallow, A. J.: Appearance of sulphatoferric complexes in the oxidation of ferrous sulphate solutions. A study by pulse radiolysis, J. Chem. Soc., Faraday Transactions, 69, 1973c.

Jiang, P.-Y., Katsumura, Y., Nagaishi, R., Domae, M., Ishikawa, K., Ishigure, K., and Yoshida, Y.: Pulse radiolysis study of concentrated sulfuric acid solutions. Formation mechanism, yield and reactivity of sulfate radicals, J.
Chem. Soc., Faraday Transactions, 88, 1653-1658, 1992.

Katsumura, Y.: NO, and NOs radicals in radiolysis of nitric acid solutions, in: N centered RAdical, edited by: Alfassi, Z. B., Wiley, Chichester, 393, 1998.
Kremer, M. L.: The Fenton reaction. Dependence of the rate on pH, J. Phys. Chem. A, 107, 1734-1741, 10.1021/jp020654p, 2003.

Laurence, G. S., and Thornton, A. T.: Kinetics of oxidation of transition-metal ions by halogen radical anions. Part Ill. The oxidation of manganese(ll) by dibromide and dichloride ions generated by flash photolysis, J. Chem.
Soc., Dalton Transactions, 1637-1644, 10.1039/dt9730001637, 1973.

Lee, Y. N., and Lind, J. A.: Kinetics of agueous oxidation of nitrogen (Ill) by hydrogen peroxide, J. Geophys. Res., 91, 2793-2800, 1986.

Lide, D. R., and Frederikse, H. P. R.: CRC Handbook of Chemistry and Physics, 76th Edition, edited by: press, C., Boca Raton, FL, 1995.

Lilie, R., Hanrahan, J., and Henglein, A.: O-transfer reactions of the carbonate radical anion, Rad. Phys. Chem., 11, 225-227, 1978.

Logager, T., Holcman, J., Sehested, K., and Pedersen, T.: Oxidation of ferrous ions by ozone in acidic solutions, Inorg. Chem., 31, 3523-3529, 10.1021/ic00043a009, 1992.

Logager, T., and Sehested, K.: Formation and decay of peroxynitric acid : a pulse radiolysis study, 39, American Chemical Society, Washington, DC, 10047-10052 pp., 1993.

Long, C. A., and Bielski, B. H. J.: Rate of reaction of superoxide radical with chloride-containing species, J. Phys. Chem., 84, 555-557, 10.1021/j100442a023, 1980.

Maash, H. G.: Sulfur dioxide/water equilibrium between 0 degrees and 50 degrees Celcius, and examination data at low concentrations, in: Heterogenous Atmospheric Chemistry, Geophys. Monogr. Ser., edited by:
Schryer, D. R., AGU, Washington, D. C., 187-1959, 1982.

Maal, F., Elias, H., and Wannowius, K. J.: Kinetics of oxidation of hydrogen sulfite by hydrogen peroxide in aqueous solution: ionic strength elects and temperature dependence, Atmos. Environ., 33, 4413-4419, 1999.
Marsh, A. R. W., and McElroy, W. J.: The dissociation constant and Henry's law constant of HCl in aqueous solution, Atmos. Environ., 19, 1075-1080, 1985.

Maruthamuthu, P., and Neta, P.: Phosphate radicals. Spectra, acid-base equilibriums, and reactions with inorganic compounds, J. Phys. Chem., 82, 710-713, 10.1021/j100495a019, 1978.

Mertens, R., and Von Sonntag, C.: Photolysis (A= 354 nm) of tetrachloroethene in agqueous solutions, J. Photochem. Photobio: A chem., 85, 1-9, 1995.

Meyerstein, D.: Trivalent copper: I: a pulse radiolytic study of the properties of the aquocomplex, Inorg. Chem., 10, 638-641, 1971.

Moller, D., and Mauersberger, D.: Aqueous phase chemical reaction system used in cloud chemistry modelling, in: Clouds: Models and Mechanisms, EUROTRAC Special Publications, edited by: Flossmann, A., Cvitas, T.,
Moller, D., and Mauersberger, G., ISS, Garmish-Partenkirchen, 77-93, 1995.

Miiller, B., and Heal, M. R.: The mass accommodation coefficient of ozone on an aqueous surface, Phys. Chem. Chem. Phys., 4, 3365-3369, 2002.

Nadtochenko, V. A., and Kiwi, J.: Photolysis of FeOH?* and FeCl?* in aqueous solution. Photodissociation kinetics and quantum yields, Inorg. Chem., 37, 5233-5238, 10.1021/ic9804723, 1998.

Neta, P., and Huie, R. E.: Rate constants for reactions of nitrogen oxide (NOs) radicals in aqueous solutions, J. Phys. Chem., 90, 4644-4648, 10.1021/j100410a035, 1986.

Olson, T. M., and Hoffmann, M. R.: Hydroxyalkylsulfonate formation: Its role as a S(IV) reservoir in atmospheric water droplets, Atmos. Environ., 23, 985-997, 1989.

Padmaja, S., Neta, P., and Huie, R. E.: Rate constant for some reactions of inorganic radicals with inorganic ions. Temperature dependence and solvent dependence, J. Phys. Chem., 25, 445-455, 1993.

Park, J. Y., and Lee, Y. N.: Solubility and decomposition kinetics of nitrous acid in aqueous solution, J. Phys. Chem., 92, 6294-6302, 10.1021/j100333a025, 1988.

Piechowski, M. v., Nauser, T., Hoigne, J., and Buhler, R. E.: O, Decay Catalyzed by Cu?* and Cu* lons in Aqueous Solutions: A Pulse Radiolysis Study for Atmospheric Chemistry, B. Buns. phys. Chem., 97, 762-771,
10.1002/bbpc.19930970604, 1993.

Pikaev, A. K., Sibirskaya, G. K., Shirshov, E. M., Glazunov, P. Y., and Spitsyn, V. |.: Pulse radiolysis of concentrated aqueous solutions of aqueous acid, Dokl. Phys. Chem. Proc. Acad. Sci., 215, 328-331, 1974.

Ponche, J. L., George, C., and Mirabel, P.: Mass transfer at the air/water interface: Mass accommodation coefficients of SO2, HNOs, NO, and NHs, J. Atmos. Chem., 16, 1-21, 10.1007/bf00696620, 1993.

Raabe, G.: Eine Laserphototyische Studie zur Kinetik der Reaktionen des NOs Radicals in Wassriger Losun, Cuvillier, Gottingen, Germany, 1996.

Rabani, J., Klug-Roth, D., and Lilie, J.: Pulse radiolytic investigations of the catalyzed disproportionation of peroxy radicals. Aqueous cupric ions, J. Phys. Chem., 77, 1169-1175, 10.1021/j100628a018, 1973.

Régimbal, J.-M., and Mozurkewich, M.: Peroxynitric acid decay mechanisms and kinetics at low pH, J. Phys. Chem. A, 101, 8822-8829, 10.1021/jp971908n, 1997.

Riordan, E., Minogue, N., Healy, D., O'Driscol, P., and Sodeau, J. R.: Spectroscopic and optimization modeling study of nitrous acid in aqueous solution, J. Phys. Chem. A, 109, 779-786, 10.1021/jp040269v, 2005.



Ross, A. B., Bielski, B. H. J., Buxton, G. V., Greenstock, C. L., Helman, W. P., Huie, R. E., Grodkowski, J., Neta, P., and Mallard, W. G.: NDLR-NIST Solution kinetics database, version 3: NIST Standard reference database 40.
National Institute of Standards and Technology, in, Gaithersburg, MD, 1994.

Rush, J. D., and Bielski, B. H. J.: Pulse radiolytic studies of the reactions of HO,/O, with Fe(ll)/Fe(lll) ions. The reactivity of HO,/O, with ferric ions and its implication on the occurrence of the Haber-Weiss reaction, J. Phys.
Chem., 89, 5062-5066 1985.

Saastad, O. W., Ellermann, T, and Nielsen, C. J.: On the adsorption of NO and NO3 on cold H,0/H,S04 surfaces, Geophys. Res. Lett., 20, 1191-1193, 10.1029/93gl01621, 1993.

Sander, R.: Compilation of Henry's law constants, version 3.99, Atmos. Chem. Phys. Discuss., 14, 29615-30521, 10.5194/acpd-14-29615-2014, 2014.

Schurath, U., Bongartz, A., Kames, J., Wunderlich, C., and Carstens, T.: Laboratory determination of physico-chemical rate parameters pertinent to mass transfer into cloud and fog droplets, in: Heterogeneous and Liquid
Phase Process. Transport and Chemical Transformation of Pollutants in the Troposphere, edited by: Warneck, P., Springer, Berlin, 182-189, 1996.

Schwartz, S. E., and White, W. H.: Solubility equilibria of the nitrogen oxides and oxyacids in dilute aqueous solution, in: Ad. Environ. Sci. Eng., edited by: Ziegler, J. R. P. a. E. N., Gordon and Breach Science Publishers, New
York, 1981.

Sehested, K., Holcman, J., and Hart, E. J.: Rate constants and products of the reactions of eaq, O,” and H with ozone in agueous solutions, J. Phys. Chem., 87, 1951-1954, 10.1021/j100234a024, 1983.

Sehested, K., Holcman, J., Bjergbakke, E., and Hart, E. J.: A pulse radiolytic study of the reaction hydroxyl + ozone in aqueous medium, J. Phys. Chem., 88, 4144-4147,10.1021/j150662a058, 1984.

Sehested, K., Logager, T., Holoman, J., and Nielsen, O. J.: Formation and reactions of the NOs radical in aqueous solution, in: Proceedings of EUROTRAC Symposium '94: Transport and Chemical Transformation of
Pollutants in the Troposphere, edited by: Borrell, P. M., Cvitas, T., and Seiler, W., SPB Academic Publishing, The Hague, 999-1004, 1994.

Smith, R. M., and Martell, A. E.: Critical Stability Constants, Volume 4: Inorganic Complexes, Plenum, New York, 1976.

Strehlow, H., and Wagner, |.: Flash photolysis in aqueous nitrite solutions, Z. Phys. Chem., 132, 151-160, 1982.

Tang, Y., Thorn, R. P., Mauldin lii, R. L., and Wine, P. H.: Kinetics and spectroscopy of the SO, radical in aqueous solution, J. Photochem. Photobiol. Chem A, 44, 243-258, http://dx.doi.org/10.1016/1010-6030(88)80097-2,
1988.

Thornton, A. T., and Laurence, G. S.: Kinetics of oxidation of transition-metal ions by halogen radical anions. Part I. The oxidation of iron(ll) by dibromide and dichloride ions generated by flash photolysis, J. Chem. Soc.
Dalton Trans., 1973.

Wagner, |., Strehlow, H., and Busse, G.: Flash photolysis of nitrate ions in aqueous solution., Z. Phys. Chem., 123, 1-33, 1980.

Wagner, |., Karthauser, J., and Strehlow, H.: On the Decay of the Dichloride Anion Cl,” in Aqueous Solution, B. Buns. phys. Chem., 90, 861-867, 10.1002/bbpc.19860901007, 1986.

Wang, T. X., and Margerum, D. W.: Kinetics of Reversible Chlorine Hydrolysis: Temperature Dependence and General-Acid/Base-Assisted Mechanisms, Inorg. Chem., 33, 1050-1055, 10.1021/ic00084a014, 1994.

Wells, C. F., and Davies, G.: A spectrophotometric investigation of the aguomanganese(lll) ion in perchlorate media, J. Chem. Soc. (A), 1967.

Weschler, C. J., Mandich, M. L., and Graedel, T. E.: Speciation, photosensitivity, and reactions of transition metal lons in atmospheric droplets, J. Geophys. Res., 91, 5189-5204, 10.1029/JD091iD04p05189, 1986.

Williams, J.: PhD-Thesis, University of Leeds, 1996.

Xu, F. C,, Krouse, H. R., and Swaddle, T. W.: Conjugate base pathway for water exchange on aqueous chromium(lll): variable-pressure and -temperature kinetic study, Inorg. Chem., 24, 267-270, 10.1021/ic00197a005,
1985.

Yu, X. Y., and Barker, J. R.: Hydrogen peroxide photolysis in acidic aqueous solutions containing chloride ions. |. Chemical Mechanism, J. Phys. Chem. A, 107, 1313-1324, 2003.

Yu, X. Y.: Critical evaluation of rate constants and equilibrium constants of hydrogen peroxide photolysis in acidic agueous solutions containing chloride ions, J. Phys. Chem. Ref. Data, 33, 2004.

Zellner, R., Exner, M., and Herrmann, H.: Absolute OH quantum yields in the laser photolysis of nitrate, nitrite and dissolved H,0, at 308 and 351 nm in the temperature range 278-353 K, J. Atmos. Chem., 10, 411-425,
10.1007/bf00115783, 1990.

Ziajka, J., Beer, F., and Warneck, P.: Iron-catalysed oxidation of bisulphite aqueous solution: Evidence for a free radical chain mechanism, Atmos. Environ., 28, 2549-2552, 10.1016/1352-2310(94)90405-7, 1994.



