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S.1 Model for the interaction of ozone with aqueous KI aerosols 

S.1.1 Aqueous-phase reactions 

The list of aqueous-phase reactions that follow if IO- or HOI is formed by the reaction of ozone 

with I- is shown in Table 2 from the main text. If the surface reaction of O3 with I- forms a radical, such 

as I or I2
-, as it is concluded to occur in the present work, radical reactions must be included. The 

reactions involving radical iodinated and oxygen species are shown in Table 3 from the main text and 

Table S1. In addition, gas-phase reactions involving radical species are shown in Table S2.  

Table S1. Aqueous-phase radical reactions of oxygen species and follow-up reactions. Based on 
Gonzalez and Martire1. 

Reaction number Reaction Rate or equilibrium constant 
P1  O3 + OH- → HO2

- + O2 kP1= 48 M-1 s-1 
P2 O3 + HO2

- → OH + O2
- + O2 kP2= 5.3 ⋅ 106 M-1 s-1 

P3 O2
- + O3 → O2 + O3

- kP3= 1.5 ⋅ 109 M-1 s-1 
P4 O3

- ↔ O- + O2 kP4= 3.5 ⋅ 103 s-1 

k-P4= 2.5 ⋅ 109 M-1 s-1 
P5 O- + H2O ↔ OH + OH- kP5= 1.8 ⋅ 106 s-1 

k-P5= 1.3 ⋅ 109 M-1 s-1 
P6 O- + HO2

- → O2
- + OH-  kP6= 5.0 ⋅ 108 M-1 s-1 

P7 2 O- + H2O → HO2
- + OH- kP7= 1 ⋅ 109 M-1 s-1 

P8 O- + O2
- + H2O → O2 + 2 OH-  kP8= 1.8 ⋅ 107 M-1 s-1 

P9 2 O2
- + H2O → HO2

- + OH- + O2  kP9 < 30 M-1 s-1 
P10 O2

- + HO2
- → O- + OH- + O2 kP10= 10 M-1 s-1 

P11  O3
- + O2

- (+ H2O) → 2 OH- + 2 O2 kP11= 5 ⋅ 104 M-1 s-1 
P12 O3 + O- → O2

- + O2  kP12= 1 ⋅ 108 M-1 s-1 
P13 O3

- + O- → 2 O2
-  kP13= 9 ⋅ 108 M-1 s-1 

 

Table S2. Gas-phase reactions. Based on Sommariva et al2. 

Reaction 
number 

Reaction Rate constant  Reference 

G1 2 IO → I + OIO kG1= 2.4 ⋅ 1010 M-1 s-1 Atkinson et al.3 
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G2 2 IO → I2O2 kG2= 3.6  ⋅ 1010 M-1 s-1 Atkinson et al.3 
G3 I + O3 → IO + O2 kG3= 7.7 ⋅ 108 M-1 s-1 Atkinson et al.3 
G4 2 I → I2 kG4= 1.8 ⋅ 108 M-1 s-1 Jenkin et al.4(a) 
G5 I + IO → I2O kG5= 1.0 ⋅ 1011 M-1 s-1 Bloss et al.5 
G6 I + I2O → IO + I2 kG6= 1.3 ⋅ 1011 M-1 s-1 Bloss et al.5 
G7 IO + OIO → I2O3 kG17= 6.0 ⋅ 1010 M-1 s-1 Gomez Martin et al.6(a) 
G8 2 OIO → I2O4 kG8= 3.0 ⋅ 1010 M-1 s-1 Gomez Martin et al.6 
G9 I2O2 → 2 IO kG9=  4.0 ⋅ 10-2 s-1 Ordoñez et al.7(a) 
G10 I2O2 → I + OIO kG10= 10 s-1 Ordoñez et al.7(a) 
G11 I2O2 + O3 → I2O3 + O2 kG11= 6.0 ⋅ 108 M-1 s-1 Saunders and Plane8(b) 
G12 I2O3 + O3 → I2O4 + O2 kG12= 6.0 ⋅ 108 M-1 s-1 Saunders and Plane8(b)   
G13 IO + O3 → OIO + O2 kG13= 2.2 ⋅ 105 M-1 s-1 Dillon et al.9 
G14 I2O4 → 2 OIO kG14= 3.8 ⋅ 10-2 s-1 Kaltsoyannis and Plane10(a) 

aThese reactions are accelerated by M (N2 or O2). 
bThese rate constants are estimations instead of determinations.  
 

Although there are more aqueous-phase reactions with known rate constants that could be included 

in the model, such as the disproportionation of HOI11, only the reactions that occur to a significant 

extent in the system presently studied have been studied. In the present system, aerosols soon become 

highly alkaline and ozone-aerosol interaction time is in the order of tens of seconds. For example, 

reactions such as HOI + IO- and I2OH- + IO-, with reported kinetic constants of 15 M-1 s-1  and 45-2800 

M-1 s-1,12-14 respectively, scarcely have an effect on model results and have not been included.  

The kinetic rate constant of reaction R3 has been assumed to be near diffusion control. For reactions 

R5-R7 involving I2OH-, the most recent values determined by Buxton and Mulazzani15 were selected. 

Among the values that have been reported for the kinetic constant of reaction R11,13, 16, 17 the one 

determined by Wren et al.16 was chosen for the present study because of the similar pH conditions used, 

which guarantee that I2O2- and not its protonated form I2OH- (pKa=11.3)15 is the species dominantly 

present in their study. The kinetic rate constants of reactions R12 and R15 have not been directly 

determined previously. Instead, their values have been estimated by Wren et al.16 to be moderately 

higher than k9 and k11 based on the little accumulation of IO2
-. With respect to the equilibrium constant 

K16 for the ionization of water, we have used the generally assumed value of 1014 M2 corresponding to 

pure water at ambient temperature. Although K16 has been determined to be near 1015 M2 in an aqueous 

solution containing 7 M KI,18 its value may be different in the presence of other salts such as KOH.  

Many reactions that are shown in Tables 3 and S1 may not be influential, but they have been 

included for completeness. The rate constants of the hypothetical radical reactions I- + O3
-, IO- + O3

-, 

and IO2
- + O3

- are unknown, and have therefore not been included. However, assuming O3
- reacts 

analogously as O- and that the decomposition of O3
- (P4) is not fast, these reactions are unlikely to be 

significant considering the rate of reaction P4 (see Table S2). The unknown product of reaction F26 

(IVIII) is likely to be unstable, but its reactions are not well known.19 However, the reactions of IVIII are 

not important because this product is estimated to be formed in small concentrations. The reactions of 



radical oxygen species (Table S2) have been taken from a source1 where the reactions were studied 

using high pH because pH in the present study is high.  

 

S.1.2 Transport of volatile species between the gas phase and the aqueous phase of the particle  

According to the reactions shown in Table 2 from the main text, the main gaseous species 

involved in the aqueous-phase reaction of ozone with I- are O3, HOI, and I2. Modeling O3 transport is 

more complex than HOI and I2 transport because there is a strong radial distribution of the concentration 

of solvated (aqueous) O3. In the present model, O3 will be assumed to adsorb at the surface layer (O3(int)), 

not to be solvated in the surface layer, to be solvated in the first aqueous phase layer (O3(aq)), and not to 

exist in the second aqueous-phase layer. The assumption that O3 does not solvate in the surface layer 

does not introduce an error larger than other uncertainties in the model, such as the exact O3 solubility 

near the surface, which is enhanced in I- and other ions20 (see next section). Molecules HOI and I2 will 

be assumed to solvate in the surface layer as well as the aqueous-phase layers. 

In order to model the transfer of HOI, I2, and O3 from the gas phase into the aqueous phase of 

the particle, the molar flow of any of these species (generically noted as Y) from the gas phase into the 

surface layer (HOI, I2) or into the first aqueous-phase layer (O3) of the aerosols, per gas phase volume 

(Fg→layer,Y), was described in the present model by the following equation: 

𝐹𝐹g→layer,Y = 𝑘𝑘g→layer,Y [Y(g)]           (A1) 

where the subscript “layer” refers either to the aqueous or to surface layer, [Y(g)] is the concentration 

of Y in the gas phase, and kg→layer,Y is a transport rate coefficient. The coefficient kg→layer,Y of each species 

can be assumed to be proportional to the respective mass accommodation coefficient within small error 

(0-3%) because gas diffusion of these species is very fast compared to their accommodation due to the 

low aerosol size, as calculated by the Fuchs and Sutugin21 approximation (see section S.1.5). The 

equation relating the mass accommodation coefficient of a species Y and kg→layer,Y in a flow tube is:22, 

23 

𝑘𝑘g→layer,Y = αY ωY 𝑆𝑆p
4

           (S2) 

where αY is the mass accommodation coefficient of species Y, ωY is the mean thermal velocity of Y in 

the gas phase, and Sp is the particle surface area to gas-phase volume ratio. The accommodation 

coefficients that have been used for O3, HOI, and I2 are 0.04,24, 25 0.1,26, 27 and 0.02,28, 29 respectively. 

The accommodation coefficients of I2 has been assumed to be the same as that of IBr,28, 29 respectively, 

because the former is unknown. Although there is large uncertainty associated to the values of the 

accommodation coefficients and to Sp, these values have not been found to influence the model results 

significantly. 



The transfer of volatile species Y in aqueous state from the surface or from the first aqueous 

layer of the aerosols to the gas phase (process inverse to E2) was described as:  

𝐹𝐹layer→g,Y = 𝑘𝑘layer→g,Y [Y(aq)]          (A3) 

where Flayer→g,Y is the molar flow of Y from either the surface layer or the first aqueous layer to the gas 

phase per surface or first aqueous layer volume, respectively, [Y(aq)] is the concentration of Y in the 

corresponding layer, and klayer→g,Y is a rate coefficient that is calculated using the respective forward 

transport rate coefficient, the solubility of species Y in the aerosol (sY), and the gas phase to aerosol 

layer volume ratio (Vg/Vlayer) according to the following equation:  

 𝑘𝑘layer→g,Y = 𝑘𝑘g→layer,Y  𝑠𝑠Y  𝑉𝑉g
𝑉𝑉layer

         (A4) 

The solubility of O3, HOI, and I2 in pure water at room temperature have been determined to be 9.7⋅10-

3 M atm-1,30 450 M atm-1,31 and 3 M atm-1,31 respectively. However, the solubility of these species in 7 

M KI aerosols reacting with O3 are expected to be different than in pure water due to the high 

concentrations of dissolved electrolytes (salting-out effect), and are likely to vary with the changing 

concentration of the salts (mainly KI and KOH).32 However, the solubilities used for HOI and I2 in the 

present study correspond to pure water as solvent because the effect of salts has not been estimated, 

according to the authors’ knowledge.33 The closest salt to KI whose effect on I2 solubility has been 

studied is KCl, which was found to increase the solubility (salting-in), instead of decrease (salting-

out).34
. The effect of mixed salts on O3 solubility will be estimated using the semi-empirical equation 

of Weisenberger and Schumpe32, even though this method is most reliable only up to 1.5 M:35  

 𝑠𝑠 = 𝑠𝑠0 ∙ 10−∑(ℎ+ℎion)∙𝑐𝑐ion                (A5) 

where s0 is the ozone solubility in pure water (expressed in liquid/gas concentration ratio) at a given 

temperature, cion is the concentration of a particular ion present, hion is the coefficient assigned to this 

ion, h is a coefficient specific to the gaseous molecule (O3) and depends on temperature, and the 

summation extends to all dissolved ions that are present. Coefficient h is 0.073 L mol-1 at 300 K, and 

the coefficients hion for the major ions present in 7 M KI aerosols exposed to ozone (K+, I-, IO3
-, and 

OH-) are shown in Table S3.  

Table S3. Parameter values of the Weisenberger-Schumpe equation for the species involved in the 
present study. Based on Weisenberger and Schumpe32. 

Species hion / M 
K+ 0.0922 
I- 0.0039 
IO3

- 0.0913 
OH- 0.0839 

 



The ozone solubility is predicted to decrease during reaction due to KOH formation, as OH- is 

a stronger salting anion than I- (see Table S3). Before exposure to ozone, the aerosols are estimated to 

have a composition consisting of about 7 M KI (see main text). However, within the reacto-diffusive 

region, which is only about 0.4 nm deep for this concentration (see equation 2 in main text), the 

composition is estimated to be about 7 M K+ + 11 M I-.25 As I- becomes converted, the reacto-diffusive 

length increases and the ozone solubility decreases because I- is replaced mostly by OH-. The minimum 

ozone solubility is estimated to be reached for a composition of 7 M KOH. However, for this 

composition, ozone solubility is not very relevant because I- has already become consumed. Therefore, 

the representative ozone solubility value will be estimated as the sum of 70% the ozone solubility for 7 

M K+ + 11 M I- and 30% the ozone solubility for 7 M KOH (see Table S4).  

Table S4. Aerosol compositions considered to estimate approximate ozone solubility in aerosols 
throughout reaction time. The representative value is taken to be the intermediate value of 1.2⋅10-3 M 
atm-1 (see text). 

Composition Ozone solubility / 10-3 M atm-1 
7 M K+ + 11 M I- 1.5 
7 M KOH 0.45 

 

For 7 M KI aerosols, ozone becomes consumed in the aqueous phase within a short depth (about 

0.4 nm) (see equation 2 in the main text). For this reason, O3 is assumed not to solvate in the second 

aqueous layer, which is the largest. Furthermore, the low extent of O3 diffusion throughout the particle 

depth will be accounted for by assuming a fictitious lower solubility in the first aqueous layer that is 

obtained by multiplying the estimated solubility by the O3 moles actually present in the particle (nO3), 

and dividing it by the O3 moles that would be present if there was no resistance to ozone diffusion 

and/or no chemical reaction (nO3,fict). The number of O3 moles present in the particle are calculated 

considering the radial distribution of the aqueous O3 concentration ([O3]aq) and integrating this 

concentration over the particle volume: 

        𝑛𝑛O3 = ∫ [O3]aq𝑑𝑑V = ∫ [O3]aq,max ∙ exp �− 𝑟𝑟p−𝑟𝑟
𝑙𝑙
�  𝑑𝑑V = ∫ [O3]aq,0 ∙ exp �− 𝑟𝑟p−𝑟𝑟

𝑙𝑙
�  4𝜋𝜋𝑟𝑟2𝑑𝑑r𝑟𝑟p

0
𝑉𝑉𝑉𝑉   

 (A6) 

where V is the particle volume, [O3]aq,max is the concentration of aqueous ozone determined by the ozone 

solubility in the case of no reaction and/or no resistance to diffusion, l is the reacto-diffusive length (see 

equation 2 from the main text), rp is the particle radius, which is about the same as the radius of the first 

aqueous layer, and r is the distance of a point within the particle to the center of the particle.  

The solution of the integral given above is as follows:  

𝑛𝑛O3 = [O3]aq,max ∙ 4𝜋𝜋 ∙ exp �−
𝑟𝑟p
𝑙𝑙
� ∙ �𝑟𝑟p2𝑙𝑙 ∙ exp �

𝑟𝑟p
𝑙𝑙
� − 2𝑙𝑙2𝑟𝑟pexp �

𝑟𝑟p
𝑙𝑙
� + 2𝑙𝑙3 exp �

𝑟𝑟p
𝑙𝑙
� − 2𝑙𝑙3� 



 (A7) 

Parameter nO3,fict is deduced using geometric considerations: 

 𝑛𝑛O3,fict = [O3]aq,max ∙
4
3
𝜋𝜋(𝑟𝑟23 − 𝑟𝑟33)         (A8) 

Dividing the previous two equation, the following equality is obtained: 

 
𝑛𝑛O3

𝑛𝑛O3,fict
=

3 exp �−
𝑟𝑟p
𝑙𝑙 �

(𝑟𝑟23−𝑟𝑟3
3)

�𝑟𝑟p2𝑙𝑙 exp �𝑟𝑟p
𝑙𝑙
� − 2𝑙𝑙2𝑟𝑟pexp �𝑟𝑟p

𝑙𝑙
� + 2𝑙𝑙3 exp �𝑟𝑟p

𝑙𝑙
� − 2𝑙𝑙3�    (A9) 

The aqueous-phase diffusion coefficient of O3 (Daq,O3) influences the rate of O3 diffusion with 

a square-root relation. It is therefore less influential than the O3 solubility and using the value for pure 

water as solvent may be justified. The error of this assumption is estimated to be small because the 

presence of KI does not influence the viscosity of aqueous solutions much.36 For example, for a 3 M KI 

solution, the diffusion coefficient of gaseous molecules is estimated to increase by 9% with respect to 

pure water;25, 36
 therefore, the uptake coefficient due to aqueous phase reaction in this solution is 

estimated to decrease by only 4.5%.  

If radicals are formed by the surface reaction of ozone with I-, as it is hypothesized in the main 

text, the following radical volatile species might be formed: I, IO, OIO, I2O, I2O2, I2O3, and I2O4. In 

addition, O2 can react with several radical species that may be formed. The accommodation coefficients 

of these species will be assumed to be the same as the one used for HOI (0.1), as these coefficients 

scarcely have any influence. The reported or estimated solubilities of all these species in pure water are 

indicated in Table S5. The values indicated in this table will be used even though most of them are 

arbitrary estimations because, according to the authors’ knowledge, there are no available estimations 

of these parameters.  

Table S5. Solubilities of radical iodinated species, as reported in other works or estimated in the present 
work.  

Species Solubility / M atm-1 Reference or note 
O2 1.9 ⋅ 10-4 Weisenberger and Schumpe32a 
I 8.1 ⋅ 10-3 Schwarz and Bielski37, Mozurkewich38 
IO 4.5 ⋅ 102 Note b 
I2O 30 Note c 
OIO 4.5 ⋅ 103 Note d 
I2O2, I2O3, I2O4 300 Note e 

aThis value is an average weighted as 70% the value for 7 M KI M and 30% the value for 7 M KOH. The 
explanation is the same as for the ozone solubility (see text).  
bAssumed to be the same as for HOI.  
cAssumed to be 10 times higher than for I2. 
dAssumed to be 10 times higher than for IO.  
eAssumed to be 100 times higher than for I2. 
 

 



S.1.3 Transport of species between aqueous layers  

  The model includes an estimation of the propensity of some of the most abundant anionic 

iodinated species (I-, IO-, IO2
-, I3

-, IO3
-) for the air-aqueous interface. The relation between [I-]surf and [I-

]aq has been estimated previously, but with much uncertainty.25 This estimation is most uncertain for 

low I- concentrations, which are not relevant in the present work. For concentrations near 3 M, [I-]surf is 

known to be 3.5 times higher than [I-]aq.39 In the present work, it will be assumed that the concentration 

ratio [I-]surf/[I-]aq for all iodide concentrations is 2 for simplicity. This assumption has some influence on 

model results, as shown in Figure S1, where I- consumption and I- conversion to IO3
- in deliquesced KI 

aerosols exposed to ozone have been plotted assuming different ratios of [I-]surf/[I-]aq (1 and 2) (compare 

with Figure 4 from the main text). However, a proper estimation of the ratio for the iodide 

concentrations relevant in the present work (0.5-7 M) and for the surface depth relevant in the present 

work (the iodide diameter) cannot be made with currently available data (see further discussion in the 

main text).  

        

Figure S1. Model-predicted consumption of iodide (a) and iodide conversion to iodate (b) in 

deliquesced KI aerosols exposed to ozone using the operation parameters shown in Table 1, 

combination of reactions C from Table 6, and different assumptions of the value [I-]surf/[I-]aq: 1 (gray 

lines) and 2 (blue lines). Dots represent experimental data.  

The [ion]surf/[ion]aq ratio, which will be referred as Aion, for the other ions present in the aerosols 

are not known. Iodate (IO3
-), a kosmotrope, is believed not to have surface propensity,40, 41 while OH- 

is believed to have surface propensity but to reside below the outermost layer of the surface.42, 43 For 

simplicity, Aion will be assumed to be 1 for IO3
- and for OH-. By contrast, the ions IO-, IO2

-, and I3
- are 

expected to have significant surface propensity because they have a larger size than I-.41, 44, 45 For ions 

that are estimated to be present in very low concentrations (IO2
- and I3

-), Aion has been assumed to be 10 

in the present work because the [I-]surf/[I-]aq ratio is estimated to be very high (about 40) at low I- 

concentrations (<0.1 M).25 For IO-, which is estimated to be present in moderate concentrations (about 

0.5 M), AIO- assumed to be the intermediate value of 5. Selected values of Aion for the main ions involved 
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in the present interaction are compiled in Table S6. Although these ratios have been estimated quite 

arbitrarily, they do not have much influence on model results. Ions not shown in Table A6 are assumed 

to have neutral propensity for the surface (Aion=1).  

Table S6. Estimated values of parameter Aion for the main ions expected to be involved in the interaction 
of ozone with concentrated KI aerosols.* 

Ion Aion 

I- 2 
IO2

-, I3
- 10 

IO-  5 
IO3

-, OH- 1 
*See the text in this section for definition of Aion.  

The equation to model the molar flow of a species from a layer to an adjacent layer per aqueous-

phase layer volume (Flayer→layer’) is the following:  

 𝐹𝐹layer→layer′ = 𝑘𝑘layer→layer′[𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠]aq      (A10) 

where klayer→layer’ is a mass transfer coefficient whose value does not necessarily follow Fick’s law 

because the distance between layers in this case is in the order of nanometers.46, 47 However, since this 

coefficient is unknown, it will be estimated using Fick’s law, which leads to the following equations:47 

 𝑘𝑘aq1→surf = 24𝐷𝐷aq
(𝛿𝛿aq1+𝛿𝛿surf)

𝑟𝑟aq12

(𝑟𝑟aq1
3 −𝑟𝑟aq2

3 )
       (A11) 

 𝑘𝑘aq2→aq1 = 24𝐷𝐷𝑎𝑎𝑎𝑎
(𝑟𝑟aq2+𝛿𝛿aq1)

1
𝑟𝑟aq2

        (A12) 

where δsurf and δaq1 are the thickness of the surface and first aqueous layers, respectively, and rsurf, raq1, 

and raq2 are the radius of the surface layer and the first and second aqueous layers, respectively. The 

inverse mass transfer coefficients can be deduced by mass balance considerations:  

 𝑘𝑘surf→aq1 = 𝑘𝑘aq1→surf
𝑉𝑉aq1
𝑉𝑉surf

        (A13) 

 𝑘𝑘aq1→aq2 = 𝑘𝑘aq2→aq1
𝑉𝑉aq2
𝑉𝑉aq1

        (A14) 

where Vsurf is the volume of the surface layer and Vaq1 and Vaq2 is the volume of the first and second 

aqueous layers, respectively. Coefficients kaq1→surf and kaq2→aq1 has a very small influence on model 

results of I- consumption and IO3
- formation.  

The aqueous-phase diffusion coefficient of all species has been assumed to be equal to that of 

O3 for simplicity because, like transport coefficients, all diffusion coefficients of all species apart from 

O3 are not influential.   

 



S.1.4 Ozone adsorption 

The molar flow of ozone adsorbing at the aqueous surface has been modeled as follows:25  

 𝐹𝐹ads = 𝑘𝑘ads[O3]gs[I−]surf        (A15) 

where [O3]gs is approximately equal to [O3]g in the present work (see next section) and kads is the 

adsorption rate coefficient, which was implicitly proposed in our previous work to be given by the 

following equation:25 

 𝑘𝑘ads = 𝑠𝑠I−[I−]surf
𝜔𝜔𝑆𝑆p
4

         (A16) 

where pI- is a constant related to the surface accommodation coefficient whose value has been estimated 

to be 0.03 M-1.25 The molar flow of ozone desorption has been modeled according to the following 

equation:  

 𝐹𝐹d = 𝑘𝑘d[OOOI−]surf         (A17) 

where kd is the desorption rate coefficient, which is given by the following equation:47 

 𝑘𝑘d = 𝑘𝑘ads
𝐾𝐾O3

I−
𝑉𝑉g

𝑉𝑉surf
          (A18) 

where the value of the adsorption equilibrium constant of ozone on I- molecules (KO3
I-) at ambient 

temperature has been indicated in the main text.  

 

S.1.5 Gas-phase diffusion 

 The resistance to diffusion of molecules across the gas phase within a nanoaerosol dispersion 

is fast compared to mass accommodation, as it can be calculated using the Fuchs and Sutugin21 

approximation. In the present case, assuming a particle diameter of 80 nm, the gas-phase resistance only 

decreases the rate of molecule transfer from the gas phase into the particle by <3%. As this variation is 

lower than the uncertainty of the accommodation coefficient, gas-phase resistance does not need to be 

considered to model gas transport into the aqueous phase in the present case.  

 According to a previous estimation based on experimental results, the surface accommodation 

coefficient for a concentrated I- solution is about 1.25 The conductance of gas-phase diffusion is a 

fraction (0.42) of the value of the conductance of surface accommodation. However, the ratio 

[O3]gs/[O3]g for the uptake coefficient value of the aqueous-phase reaction of ozone with I- for 7 M KI 

(about 0.01)24, 48, 49 and for a Knudsen number of 0.7 is very close to 1,47 where Kn is the Knudsen 

number, which is defined as 3 Dg/(2dpω), where Dg is the gas-phase diffusion coefficient. In addition, 



the rate of gas adsorption is not influential within a factor of 2. Therefore, gas phase resistance does not 

need to be considered to model gas adsorption either in the present case.  

 

S.1.6 Sensitivity analysis 

As the interaction of ozone with aqueous iodide for 22 s involves many reactions and physical 

processes, there is a high number of uncertain parameters in the present model, including rate constants, 

compound solubilities, and accommodation coefficients. A sensitivity analysis of uncertain parameters 

has been done. Most parameters have no influence (<0.1 %), except for the following ones: 

- Solubility of I2. If it were 10 times lower, model-predicted I- would decrease by 20% and 

model-predicted IO3
- would decrease by 40%.  

- I2 accommodation coefficient. If it were 50 times higher, model-predicted I- would be about 

20% higher and model-predicted IO3
- would not change.  

- Rate constant kF13. If it were 10 times higher, model-predicted I- would be 3% lower and 

model-predicted IO3
- would be 15% lower. 

- Rate constant k15. If it were 10 times higher, model-predicted I- would not change and 

model-predicted would be 15% lower.  

- HOI Accommodation coefficient. If it were 10 times higher, model-predicted I- would not 

change, and model-predicted IO3
- would increase by 5%.  

In addition, as indicated in the text, the uncertainty in the iodide enhancement in the model’s first 

aqueous layer has the strongest effect on model-predicted values, as it could influence by up to a factor 

of 3.  

 

S.2 Determination of the rate constant for the surface reaction of O3 with solid I- 

 An uptake coefficient of (1.4 ± 0.7) ⋅ 10-4 was determined for the interaction of O3 with solid 

KI by Brown et al.50, who measured the surficial concentration of IO3
- formed upon this interaction for 

[O3]g=3⋅10-6 ppm and low humid relativity (< 2%) at room temperature. From these data, the surface 

reaction rate constant (ksolid) can be estimated assuming the uptake due to this reaction (γsolid) can be 

explained by the same type of model as the uptake due to the surface reaction at the aqueous surface.25 

This model assumes that O3 adsorbs on I- forming an adduct, which then reacts through a first order 

reaction. The uptake model is the following one:25
 

 1
𝛾𝛾solid

= 𝜔𝜔
4𝑘𝑘solid

1+𝐾𝐾O3[O3]gs
𝐾𝐾O3

1
[I−]surf

      (A19) 



where ω is the mean square root velocity (�8R𝑇𝑇/𝜋𝜋𝜋𝜋), KO3 is the adsorption equilibrium constant of 

ozone, and [I-]surf is the iodide concentration at the surface. The surface accommodation coefficient has 

been estimated to be 1 for an aqueous surface filled with I-,25 and it will therefore be assumed to be 1 

for a solid surface. The value of KO3 may also be assumed to be the same as for an aqueous surface 

containing I- (2⋅10-14 cm3 molecule-1 for a temperature of 21 ºC).25 The concentration [I-]surf on solid KI 

is expected to be similar to the concentration of [IO3
-]surf, which is 2.4⋅1014 molecule cm-2.51 As it is 

difficult to evaluate the gas-phase resistance for aqueous media different from nanoaerosols, it will be 

assumed it is zero and, therefore, that [O3]gs is equal to [O3]g. Therefore, the surface reaction rate 

constant to be determined may be considered a lower limit, whose result is >0.25 s-1. 

 

References 

1. M. C. Gonzalez and D. O. Mártire, International Journal of Chemical Kinetics, 1997, 29, 589-
597. 

2. R. Sommariva, W. J. Bloss and R. von Glasow, Atmospheric Environment, 2012, 57, 219-232. 
3. R. Atkinson, D. L. Baulch, R. A. Cox, J. N. Crowley, R. F. Hampson, R. G. Hynes, M. E. 

Jenkin, M. J. Rossi, J. Troe and T. J. Wallington, Atmospheric Chemistry and Physics 
Discussions, 2007, 7, 16349-17067. 

4. M. E. Jenkin, R. A. Cox, A. Mellouki, G. Le Bras and G. Poulet, The Journal of Physical 
Chemistry, 1990, 94, 2927-2934. 

5. W. J. Bloss, D. M. Rowley, R. A. Cox and R. L. Jones, The Journal of Physical Chemistry A, 
2001, 105, 7840-7854. 

6. J. C. Gómez Martín, P. Spietz and J. P. Burrows, The Journal of Physical Chemistry A, 2007, 
111, 306-320. 

7. C. Ordóñez, J. F. Lamarque, S. Tilmes, D. E. Kinnison, E. L. Atlas, D. R. Blake, G. Sousa 
Santos, G. Brasseur and A. Saiz-Lopez, Atmospheric Chemistry and Physics, 2012, 12, 1423-
1447. 

8. R. W. Saunders and J. M. C. Plane, Environ. Chem., 2005, 2, 299–303. 
9. T. J. Dillon, M. E. Tucceri and J. N. Crowley, Physical Chemistry Chemical Physics, 2006, 8, 

5185-5198. 
10. N. Kaltsoyannis and J. M. C. Plane, Physical Chemistry Chemical Physics, 2008, 10, 1723-

1733. 
11. G. Schmitz, Int. J. Chem. Kinet., 2004, 36, 480-493. 
12. Y. Bischel and U. von Gunten, Water Res., 2000, 34, 3197-3203. 
13. V. W. Truesdale, G. W. Luther and J. E. Greenwood, PCCP, 2003, 5, 3428-3435. 
14. K. Sebök-Nagy and T. Körtvélyesi, Int. J. Chem. Kinet., 2004, 36, 596-602. 
15. G. V. Buxton and Q. G. Mulazzani, Radiat. Phys. Chem., 2007, 76, 932-940. 
16. J. C. Wren, J. Paquette, S. Sunder and B. L. Ford, Canadian Journal of Chemistry, 1986, 64, 

2284-2296. 
17. K. Sebők-Nagy and T. Körtvélyesi, International Journal of Chemical Kinetics, 2004, 36, 596-

602. 
18. F. K. Samani, S. G. Capewell, P. M. Sipos, P. M. May and G. Hefter, Australian Journal of 

Chemistry, 2000, 53, 369-373. 
19. G. V. Buxton and R. M. Sellers, J. Chem. Soc., Faraday Trans. 1, 1985, 81, 449-471. 
20. D. J. Tobias, A. C. Stern, M. D. Baer, Y. Levin and C. J. Mundy, in Annu. Rev. Phys. Chem., 

Vol 64, eds. M. A. Johnson and T. J. Martinez, 2013, vol. 64, pp. 339-359. 
21. N. A. Fuchs and A. G. Sutugin, in Topics in current aerosol research 1971, p. 1. 



22. B. J. Finlayson-Pitts and J. N. Pitts Jr, Chemistry of the upper and lower atmosphere: theory, 
experiments, and applications, Academic press, 1999. 

23. P. Davidovits, C. E. Kolb, L. R. Williams, J. T. Jayne and D. R. Worsnop, Chemical Reviews, 
2006, 106, 1323-1354. 

24. J. H. Hu, Q. Shi, P. Davidovits, D. R. Worsnop, M. S. Zahniser and C. E. Kolb, J. Phys. Chem., 
1995, 99, 8768-8776. 

25. C. Moreno and M. T. Baeza-Romero, PCCP, 2019, 21, 19835-19856. 
26. M. Ammann, R. A. Cox, J. N. Crowley, M. E. Jenkin, A. Mellouki, M. J. Rossi, J. Troe and T. 

J. Wallington, Atmos. Chem. Phys., 2013, 13, 8045-8228. 
27. C. F. Braban, J. W. Adams, D. Rodriguez, R. A. Cox, J. N. Crowley and G. Schuster, Physical 

Chemistry Chemical Physics, 2007, 9, 3136-3148. 
28. C. Braban, J. Adams, D. Rodriguez, R. Cox, J. Crowley and G. Schuster, Physical Chemistry 

Chemical Physics, 2007, 9, 3136-3148. 
29. M. Ammann, R. A. Cox, J. N. Crowley, M. E. Jenkin, A. Mellouki, M. J. Rossi, J. Troe and T. 

J. Wallington, Atmospheric Chemistry and Physics, 2013, 13, 8045-8228. 
30. M. Gershenzon, P. Davidovits, J. T. Jayne, C. E. Kolb and D. R. Worsnop, The Journal of 

Physical Chemistry A, 2001, 105, 7031-7036. 
31. D. A. Palmer, R. W. Ramette and R. E. Mesmer, Journal of Nuclear Materials, 1985, 130, 280-

286. 
32. S. Weisenberger and A. Schumpe, AIChE J., 1996, 42, 298-300. 
33. W. C. Bray and G. M. J. MacKay, Journal of the American Chemical Society, 1910, 32, 914-

932. 
34. J. S. Carter and C. R. Hoskins, Journal of the Chemical Society (Resumed), 1929, DOI: 

10.1039/jr9290000580, 580-585. 
35. E. Rischbieter, H. Stein and A. Schumpe, Journal of Chemical & Engineering Data, 2000, 45, 

338-340. 
36. R. Tamamushi and T. Isono, Journal of the Chemical Society, Faraday Transactions 1: 

Physical Chemistry in Condensed Phases, 1984, 80, 2751-2758. 
37. H. A. Schwarz and B. H. J. Bielski, The Journal of Physical Chemistry, 1986, 90, 1445-1448. 
38. M. Mozurkewich, J. Geophys. Res., 1986, 91D, 14569–14570. 
39. L. Piatkowski, Z. Zhang, E. H. G. Backus, H. J. Bakker and M. Bonn, Nat. Commun., 2014, 5, 

4083. 
40. S. Chakrabarty and E. R. Williams, PCCP, 2016, 18, 25483-25490. 
41. J. Cheng, M. R. Hoffmann and A. J. Colussi, J. Phys. Chem. B, 2008, 112, 7157-7161. 
42. A. Gray-Weale and J. K. Beattie, Physical Chemistry Chemical Physics, 2009, 11, 10994-

11005. 
43. J. K. Beattie, A. M. Djerdjev, A. Gray-Weale, N. Kallay, J. Lützenkirchen, T. Preočanin and 

A. Selmani, Journal of Colloid and Interface Science, 2014, 422, 54-57. 
44. J. Cheng, C. D. Vecitis, M. R. Hoffmann and A. J. Colussi, The Journal of Physical Chemistry 

B, 2006, 110, 25598-25602. 
45. B. L. Eggimann and J. I. Siepmann, J. Phys. Chem. C, 2008, 112, 210-218. 
46. P. W. Atkins, Physical Chemistry, Oxford University Press, Oxford, 1998. 
47. U. Pöschl, Y. Rudich and M. Ammann, Atmos. Chem. Phys., 2007, 7, 5989-6023. 
48. L. Magi, F. Schweitzer, C. Pallares, S. Cherif, P. Mirabel and C. George, J. Phys. Chem. A, 

1997, 101, 4943-4949. 
49. A. Rouvière, Y. Sosedova and M. Ammann, J. Phys. Chem. A, 2010, 114, 7085-7093. 
50. M. A. Brown, P. D. Ashby, D. F. Ogletree, M. Salmeron and J. C. Hemminger, The Journal of 

Physical Chemistry C, 2008, 112, 8110-8113. 
51. B. Lucas, Acta Crystallographica Section C, 1984, 40, 1989-1992. 

 

 


