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S1.1 RELATION OF z* TO pH IN NON-IRRADIATED SOLUTIONS

For non-irradiated solutions, the concentrations of H" and OH™ are coupled and their ratio
depends on pH. The following equation is designed to be applied in non-irradiated solutions only,
therefore it is avoided to call it the decadic logarithm of this ratio z* here.

1 (£52) = lgen)) - g(eC0r)

= 21g(c(H")) — 1g(c(OH)) — Ig (c(HY))
= —2[~1g(c(t1"))] - [1g(c(OH") + Ig (c ()]

= —=2[-1g(c(H"))] = 1g(c(OH™) - c(HM)) (S1)
Inserting equations (3) and (4) into (S1) yields:
lg (£5L) = —2pH — Ig(Ky) (s2)

This linear relationship is depicted in Figure S1.
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Figure S1:Linear relation of the decadic logarithm of the H" and OH™ concentrations at a given pH value for non-irradiated
solutions after eq. (S2).

S1.2 RADIOLYTIC ACIDITY z* AT pH 7.

The simulation for neat, aerated water under standard conditions (no radiation, 25 °C, pH 7) is
shown in Figure S2. In this case, 7* remains at positive values between 0.25 and 2 for all dose rates
considered. This can be compared to non-irradiated solutions with pH of 6 — 6.875. A 7*of 1 can
be considered neutral condition (i.e. the ratio of ¢(H") and ¢(OH") of almost unity). A peak appears
1 kGy-s™! with 7* of about 2, yielding an acidic environment that can be compared to pH 6 in a
non-irradiated environment.

The temporal evolution of these steady state concentrations is depicted in Figure S3.
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Figure S2:Dependence of the decadic logarithm of the H and OH- concentrations at pH 7 for irradiated solutions. The data
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shown here is a zoom of the data presented for pure water in Figure 3.

10°

electrons

X-rays

S

—  —

=

-

£

!

S Dose rate /

=~ — 108 — 108 — 10°

*tg » — 1012 — 107 —— 102

x 10 — 108 — 10° 10t (F
— 10%° — 10° 10°
— 10° — 104 0

Time /s Time /s

Figure S3: Time dependency of Ky, (top) and m* (bottom) for different dose rates (color coded) of electron (left) and X-ray
(right) irradiation. Both measures are normalized to the steady state value. The simulation assumes neat, aerated water at an
initial pH value of 7. Only values greater than 10™° s are shown because the simulation only provides physically meaningful
results after more than 1 ps.
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S1.3 INELASTIC RADIATION-MATTER INTERACTIONS

Inelastic interactions between ionizing radiation and water trigger a relaxation cascade that is
summarized in Figure S4 which is based on literature.!. First, the primary energy transfer and
rapid electronic relaxation processes occur, causing excitation of high-energy molecular orbitals
or molecule ionization in the temporal order of femtoseconds. This so-called ‘physical stage’ is
highly irradiation dependent. The excited products now undergo further relaxation processes
including dissociation and first ion-molecule interactions (‘physico-chemical stage’).

Physical stage Physico-chemical stage Chemical stage
. H + OH ey - Solution kinetics
onizing e . Liquid-phase
radiation o > OH OH : environment
+ :
< Formation of H : /
primary species HO
H+ + OH __>l 2 f
> H> :
H, + OP‘! o, : /)
+ OH H*
e, OFI
1025 10°%s

Figure S4: Illustration of inelastic radiation-matter interactions in water that is modeled using equations (5) and (6) in the main
manuscript. According to literature.>.

Afterwards, intermolecular interactions dominate the relaxation cascade, as excited energy states
are mostly decayed. Hence, this is referred to as ‘chemical stage’. A homogeneous distribution of
primary species is achieved usually in the ps-range, which are now interacting with the
surrounding liquid-phase environment based on the laws of solution kinetics. The ratio of these
primary species is described by a set of G-values which are determined by the character of the
ionizing radiation (Table S1).

Table S1: Generation values used in this work.

G-value / (Molecules/100 eV)

primary species e-beamirrad.® X-rayirrad.?

er 3.47 2.60
H* 4.42 3.10
OH™ 0.95 0.50
H,0, 0.47 0.70
H 1.00 0.66
OH 3.63 2.70
HO, 0.08 0.02
H, 0.17 0.45
H,0 -5.68 -4.64
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S1.4 7 FOR X-RAYS DEPENDENT ON INITIAL pH
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Figure S5: Acid-base chemistry of neat, aerated water as a function of dose rate of incident X-ray radiation and the initial pH
value. (a) Concentrations of H" and OH" in the steady state. Each dot represents the steady state concentration of a simulation,
while its size is a measure of the dose rate. Dose rate (grey numbers) is given in Gy-s' and indicated by contour lines. The black
diagonal line corresponds to water under equilibrium conditions (Kw = 10-'* M?) without irradiation. Empty dots represent steady
states, where the concentration of water is below 99% of the unirradiated solution. (b) n* (color map and grey contour lines) as
function of initial pH and dose rate. The equivalent plots for electron beam irradiation are shown in Figure 3.

S1.5 Kw* FOR E-BEAM AND X-RAY IRRADIATION
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Figure S6: Kw" depending on dose rate and initial pH for (a) electrons and (b) X-rays.
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S1.6 DIFFERENT ADDITIVES

In Figure S7 the concentrations of H" and OH- for initial concentrations of the anions CI, Br and
NO3 of 1 mM as well as 10 mM are compared against pure water (blue).
Figure S8 displays the evolution of the radiolytic ion product relative to the respective value of

pure water.
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Figure S7: Steady-state concentrations of c(H") and ¢(OH) in both, pure, aerated water, and aqueous solutions containing either
1 mM (left) or 10 mM (right) CI', Br- or NOs™ ions as functions of the dose rate.
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Figure S8: Relation of the ion product Kw" to the radiolytic ion product of aerated water for aqueous solutions of 1 mM (left) and
10 mM (right). The colors denote the different ionic solutes, whereas the symbol relates to the used G-values.

S1.7 IMPACT OF ALKALI METALS ON THE ACIDITY UNDER IRRADIATION
Albeit the standard potentials of Li" is slightly higher than the reductive potential of solvated
electrons (see main manuscript), the difference is close to thermal energy. To demonstrate that its
impact is negligible for the discussion within this work, we simulated an extreme case scenario, in
which we assume the reactivity of Li" to be similar to the one of Na'. For the latter, Tesler and
Schindewolf® measured a reduction by solvated electrons. They reported the reaction:

Na"+en > Na with a rate constant of 2-10% (Ms)!
As decay, the reaction with H2O was given within the same manuscript as:
2Na+2H0> H;+2Na"+2 OH with a rate constant of 1.5-10° (Ms)!

Particularly the latter reaction has the potential to alter the acidity under irradiation. However, to
simulate elementary steps only, the latter reaction was considered in the form of

Na+ H20 > H+Na* + OH with a rate constant of 1.5-10° (Ms)’!

because the recombination of 2 H = Hz (Reaction 34 in Table S2) is more than five times faster
than the value given here, so that the oxidation of Na was assumed to be rate-determining.

By incorporating these proposed reactions (Table S6) we simulate the evolution of H" and OH
steady state concentrations of 10 mM solutions of pure Na’, NaBr, NaCl, and NaNOs under
300 keV electron irradiation (Figure S9). It is evident that Na" does not alter the obtained
concentrations when considered as a hypothetical stand-alone reactant to pure water. This does not
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change notably when more realistic scenarios (NaBr, NaCl, NaNOQOs3) are regarded. Consequently,
a change of Li" is likely to be negligible throughout all simulations within this manuscript.
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Figure 89: Steady-state evolutions of ¢c(H") and ¢(OH') in pure water, and 10 mM CI, Br, or NOs-containing solutions with and
without additional 10 mM Na™ present.

S1.8 KINETIC MODELS

The following section comprises the reaction sets utilized for simulations shown in this work in
tabular and graph network®’ format. The latter emphasizes the fundamental difference between
irradiated and non-irradiated solutions.

The equilibrium chemistry of pure water is fully described by Equation (1) and shown in
Figure 1, the reaction interplay is fully described in (a), while the generation of reactive species by
irradiation (Eq. (5)) triggers a reaction cascade comprising 83 reactions and 17 species (b). A
tabular representation is shown in Table S2. In addition, the chlorine set comprises 89 reactions
and 19 new species (Table S3, Figure S10). Both are a subset of the reaction set used for aqueous
HAuCls solutions introduced earlier®.

Br~ containing solutions were described by 52 additional reactions and 10 additional species
(Table S4, Figure S11)3!°, NOs™-solutions were simulated using a reaction set of 18 additional
species distributed over 73 reactions (Table S5, Figure S12)'%16-24,
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Table S2: Kinetic model for irradiation of neat, aerated water used in this work. k describes the kinetic constant in units of

mol_n+ 1 L3(n— 1) o1

O 00 N O 1 » W N -

W W W N N N N NN NN NN R R P P R P RFRP R R
N B O O 00 N OO Ll B W IN P O OOKLWNO UV P WDN R, O

H,0

H* + OH™
H,0,
H* + HO;
H,0, + OH™
HO; + H,0
e, +H,0
H+OH™

H

ey, +H*

OH + OH™
O™ +H,0
OH

O™ +H*
HO,

07 +H*
HO, + OH™
0; +H,0

e, + OH

e, +H,0,
e, + 05 +H,0
ey + HO,

e, +0,

2e, +2H,0
e, +H+H,0
e, + HOZ

e, +O” +H,0
e, + 03 +H,0
ey + 03
H+H,0
H+O0™
H+HO;

Reaction

—_

N 2 A S A A

, where n denotes the reaction order.

HYt + OH™
H,0
H* + HO;
H,0,

HO; +H,0
H,0, + OH™
H+OH™
e, + H,O
e, +HF

H

O™ +H,0
OH + OH™
O~ +H*
OH

07 +HF
HO,

0; +H,0
HO, + OH™
OH™

OH + OH™
HO; + OH™
HO;

0z

H, +2 OH™
H, + OH™
O™ + OH™
OH™ + OH™

O, +OH™ + OH™

03
H, + OH
OH~
OH + OH™

k
2.599-107°
1.43- 1011
1.119-1071
5-101°
1.3-10%°
5.82 - 107
1.9- 10!
2.2-107
3.9-10°
2.3-10%°
1.3-10%°
1-108
1.259-1071
1-101
1.346 - 10°
5-101°
5-10%°
1.862 - 10!
3100
1.1-10%°
1.3-10%°
2-101°
1.9 -10%°
5.5-10°
2.5-10%°
3.5-10°
2.2-10%°
1.6 -10%°
3.6 -10%°
1.1-10t
1-10%°
9-107

Source
25

25

3
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

H+0O3

2H

H+ OH
H+H,0,
H+O0O,

H+ HO,
H+0;

H+ 05

2 OH
OH + HO,
OH + 03
OH +H,
OH +H,0,
OH+ 0O~
OH + HO;
OH + O3
OH + O3
OH + 05
HO, + O3
HO, + HO,
HO, + O~
HO, + H,0,
HO, + HO3
HO, + O3
HO, + 05
205 +2H,0
05, +0™ +H,0
0; +H,0,
05 +HO;
0O; +03 +H,0
0; +0;
20 +H,0
0™ +0,
O™ +H,

Reaction

-

N 2 A A A A A R A

OH™ + 0,

Ha

H,O0

OH +H,0
HO,

H,0,

HO;

HO;

H,0,

H,O0 + 0,
OH™ + 0,
H+H,0
HO, + H,0
HO;
HO, + OH™
O3 + OH™
205 +HY
HO, + 0,
HO; + 0,
H,0, + O,
0O, + OH™

OH + 0O, + H,0
OH+ 0O, + OH™
0, +0, + OH™
HO; + 0,

H,O0, + 0, +2 OH™

O, +2 OH™
OH+ 0O, + OH™
O™ +0,+0H"

0, +0,+20H"

O3 +0,
HOZ + OH~
03

H+ OH™

k
1-10%°
7.8 -10°
7-10°
9-107
2.1-10%°
1.8 -10%°
1.8 -10%°
3.8-101°
3.6 -10°
6-10°
8.2-10°
4.3-107
2.7 -107
2.5-10%°
7.5-10°
2.6 -10°
6-10°
1.1-108

8

7-10°

6-10°
5
5

-1071
6-10°
5-108
1-102
6108
1.3-1071

1-10*
1.5-10°
1-10°
3.6 - 10°
8107

Source
3

3

3
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67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

Reaction

O™ +H,0,
O™ +HO;
0™ +03
0™ +0;
03

O3 +H
HO;

H,0,

20

03

203 +H,0
2 HO3

O3 + OH™
0,+0
H,0, +0
O + HO;
O+ OH™

-

N A

05 +H,0
O, +OH™
0; +0;

0, +0,

0, +0~

O, + OH

0O, + OH
H,0+0

0,

0,+0

OH™ +HO; +20,
H,0, +2 0,
HO; + 0,
O3

OH + HO,
OH + 03
HO;

k

- 108
- 108
- 108
-10°
3.3-103
9.10%°
1.1-10°
1-1073
1-10°
3-107°
1-10*
-10°
- 102
-10°
1.6-10°
5.3-10°
4.2-108

(G2 BN I %A

N e |

Source

3

3

3

25

25

26

27

27

27

28

29

29

29

Table S3: Kinetic model used to describe the radiolysis of Cl™-containing aqueous solutions. Here, k denotes the respective kinetic

. . - —n+1
constant in units of mol

84
85
86
87
88
89
90
91
92
93
94
95
96

OH + CI™

OH + HCIO

OH + ClO7 + H*
ey, +Cl

ey, +Cly

ey + CIOH™

ey, + HCIO

ey, +Cl,

ey, +Cl3

e, +ClO7 + HT
e, +ClO3 + HF
H+Cl

H+Cl;

L3(n7 1) S—1

Reaction

—_

N A A A A

CIOH™

ClO +H,0
Clo, +H,0
cI=

2CI7
Cl=+OH™
CIOH™

Cly

Cl; +CI”
ClO +OH™
ClO, + OH™
Cl= +H*
2CI~ +H*

k
4.3-10°
9.10°
6.3 -10°
1-10%°
1-10%°
1-10%°
5.3-101°
1-10%°
1-10%°
4.5-10%°
1-10%°
1-10%°
8-10°

Source

25

25

25

25

25

25

25

25

25

25

30

25

25

, where n denotes the reaction order. Please refer to Table S2 for the first 83 reactions.
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97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

115
116

117
118
119
120
121
122
123
124
125
126
127
128

H+ CIOH™
H+Cl,

H + HCIO
H+CI3

HO, + Cl;
HCI

Cl= +H*
HO, + Cl,
HO, +Cl3
0; +Cl;
O; +HCIO
H,0, + Cl;
H,0, + Cl,
H,0, + HCIO
OH™ +CI;
OH™ +Cl,
H* + CIOH™
H,O +Cl,0,

H,O0 + Cl,0
H,0 + Cl,0,

H,0 + Cl,0,
O4

CIm +Cl

ClI™ + CIOH™
Cl~ + HCIO
ClI™ +Cl,
CIOH™

Cl3

2Cl;

Clg

2Clo

2 Clo,

Reaction

-

N N N N N N N N N

\)

2 S A A

ClI™ +H,0

Cly +Ht
CIOH™ +H*
Cl; +CI~ +H*
CI™ + HCl + O,
Cl= +H*

HCI

Cl; +0, +H*
Cl5 + HCl + O,
2CI +0,
CIOH™ + O,

2 HCl + 03
HO, + Cl; + H*
HCI + H,0 + O,
CIOH™ + CIT
HCIO + CI™
Cl+H,0

HCIO + ClO;
+H*

2 HCIO

ClO; +ClO5 +2
H+

HCIO + HCl + O,
20,

Cly

Cl; + OH™

Cl, + OH™

Cl3

OH +ClI~
Cl+ClI™

Clz3 +CI”

Cl, +CI~

Cl,0,

Cl,0,

k
1-1010
7-10°
1-1010
1-10%°
4-10°
5-10°
6.29 - 1071
1-10°
1-10°
1.2 -101°
7.5-10°
1.4-10°
1.9 - 102
1.7 - 10°
7.3 -10°
6-108
2.1-10%°
1-10%

1-102
1-102

1-102
1-10°
2.1-10%°
9.10*
1-10°
1-10*
6.1-10°
1.1-10°
7-10°
5-10*
1.5-10%°
1-10?

Source
25

25
25
25
25
25
25,31
25
25
25
25
25
25
25
25
25
25

27

25

25

25
25
25
25
30
25
25
25
25
25
25

25
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129
130

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

Cl,0, + ClO;

2 HCIO

Clog + HClo

2 HCIO

HCIO+Cl- +H™

Cl, +H,0
Cl; +H,
2Cl

ClO, + 04
ClO, + OH
Clo, + 0™
ClO, + O3
ClO, + O3
ClO; + 04
ClO,
HCIO

H* + ClO~
HCIO,

H* + ClO;
Cl+03
Clo + 03
Cl; +Clo,
Cl+Clo,
ClO + ClO3;

ClIO”+0 +H*

CI~ +H,0,

Cl™ +H,0, +H*
ClO™ +H,0,

HCIO + HO;
Cl, + HO;
Cl+H,0,

Cl+HO,
Cl+OH™

Reaction

-

N A A R A A

cloz +Cl,0

CI~ +ClO;
+2 H*

ClI~ +ClO3 + H*

0, + 2 HCI
Cl, +H,0

HCIO+Cl- +H™
H+ HCl + CI™

Cl,

0, + ClOg
Cloz +H*
Clo3

0, +ClO3
0; + ClO;
03 +Clo,
0, +(Cl

H* + ClO~
HCIO

H* + ClO;
HCIO,

ClI~ + 05
ClO™ + 04
Cl,0, +CI~
Cl,0,

Clo™ +Clo,
ClO + OH™
ClO™ +H,0
HCIO + H,0

CIm+0,+H,0
CIm+0,+H,0
2CI~+0, +HF
Cl~ +H* + HO,
ClIm+H*+0,

CIOH™

k
1-102
6-107°

9-1077
3-10710
9-103
1.5 - 101
4.3-10°
8.8 - 107
1.1-103
4-10°
2.7 -10°
1.8-10°
1.8-10°
4-10°
6.7 - 10°
2-103
5-101°
9.53-108
5-101°
-10°
-10°
-10°
-10°
9.4 - 108
2.3-108
1.8-107°
831077
3.4-103
4.4 -107
1.1-108
2-10°
3.1-10°
1.8-10%°

[

Source
25

25

25
25
25
25
25
32
33
33
33
33
33
33
34
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

27
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162
163
164
165
166
167
168
169
170
171
172
173

Figure S10: Graph representation of the kinetic model of Cl'-containing aqueous solutions. Tabular r

Table S3.

Clo, + H,0,
ClO, + HOZ
ClO, + HO,
Clo, + 03
Clo; + 03
Clo + Clo,
ClO + ClO4
Cl,0, + OH™
Cl,05 +H,0
CIOH™
Cl+H,0
Cl; +0g3

Reaction

—_

N e A A

Clo3 + HT + HO,
ClO3 + HO,
Clo; +H* + 0,
Clo; +0,
CI0O”+0™ +0,
Cl,04

cl,0,

ClI~ +ClO3 + H*
HCIO + ClO3 + H*
Cl+OH™

CIOH™ +H*
CloO+CI+0,

AR~ | )

e RS
N\

k
4.10°
1.3-10°
1-10°
3-10°
4-10*
7.4-10°
7.4-10°
1-1010
1-10*
2.3-10°
1.8-10°
9.107

—

Source

> —

7

27

27

27

27

27

27

27

27

27

27

27

27

epresentation is found in
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Table S4: Kinetic model used to describe the radiolysis of Br~-containing aqueous solutions. Here, k denotes the respective kinetic

constant in units of mo

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

Br~ + OH
BrOH™
BrOH™ +H*
BrOH™
Br+ OH™
Br + Br~
Bry

2 Br;

Br + Bry
Br, + Br™
Br3

2 Br
Br+ep
Bry +ey
Brz + ey,
H + Br

Br; +H
Br; +H
Br; + HO,
Br3 + HO,
BrOH™ + Br™
Br, + OH™
Br~ +H
HBr~ + H
HY +Br~
HBr

2 Br;

Br + Bry
Bry, + e,
Br, +H
Br~ + O3
Br+H,0

l—n+ 1 L3(n— 1) o1

Reaction

e d

N e A R R A

BrOH™

Br~ + OH
Br+H,0
Br+ OH™
BrOH™

Bry

Br + Br~

Br3 +Br~
Br3

Br3

Br, + Br~
Br,

Br~

2 Br~

Br; +Br~
Ht +Br-
2Br +H?*
Bry +Br~ +H*
0, +Ht +2Br~
Br, + HBr + O,
Br, + OH™
BrOH™ + Br™
HBr~

H, + Br

HBr

H* +Br~

Br, +2 Br~
Br, + Br™
Bry

Bry +HT
BrO™ + 0O,
BrOH™ + H*

k
1.1-10%°
3.3-107
4.4 -10%0
4.2-10°
1.3-10%°
1.2 -101°
1.9-10*
2.4-10°

5-10°
1.6 - 108
1-107
5-10°
1-10%°
1.3-10%°
2.7 - 1010
1-1010
1.4 - 100
1.2 -10%°
1-108
1-107
1.9-108
2.7 - 10°
1.7 - 10°
1.1-10%°
1-10*
1-10%3
1.9-10°
2-10°
5.3-10%°
1-10%°
1.6 - 102
1.36 - 10°

Source
8

8

8

10
10
11
12
13

14

, where n denotes the reaction order. Please refer to Table S2 for the first 83 reactions.
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116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

Br+ H,0,

Br + HO,

Br; + Br

Br; +H,0,

Br; + 05

Br, + HO,

Br, + 05

Br, + H,0,

Br, + H,0

Br3 + O3

BrO~ +H*
HOBr

Br; + OH

HOBr +Br~ + H
HOBr + HO;
HOBr + H,0,
HOBr + O3
BrO™ +H,0,
BrO™ +0; +H,0
BrO™ + ey,

N A A R

O7 +Br~ +2H*
H* +0, +Br~
Br, + Br™

HO, +2Br~ +H*
O, +2Br~

Bry + 0, + HY
Br; + 0,

2 HBr+0,
HOBr +Br~ + H*
Br; +Br~ +0,
HOBr

H* + BrO~
HOBr + Br~

Br, + H,O

Br~ +H,0+0,
HBr + H,0 + O,
BrOH™ + O,

Br- +H,0+0,
Br+2OH™ +0,
Br~ + 0~

Ul N P D

3.8

-10°
-10°
-10°
- 102
1.7 -
1.1-
5.6
1.3
9.7 -
-10°

108
108
10°
103
101

1-10%0

2.3

1-
5.

7.6
1.5
3.5
1.2

1-
1.5-

- 101

10°
10°

108
-10*
-10°
-10°

102
1010

10
10
10
10
10
10
10
10
10

10

10
10
10
10
10
10
10

12,15
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Figure S11: Graph representation of the kinetic model of Br~ -containing aqueous solutions. Tabular representation is found in
Table $4.

Table S5: Kinetic model used to describe the radiolysis of N O3 -containing aqueous solutions. Here, k denotes the respective
kinetic constant in units of mol ™ 13D =1 \where n denotes the reaction order. Please refer to Table S2 for the first 83

reactions.
Reaction k Source
84 NO3 +e, — NO3~ 9.7 -10° 16
85 NO3; +H — HNO3 5.6 - 10° v
86 NO3 +H* — HNO; 6108 17
87 HNO; — H'+NO3 1.46 - 101° 17
88 HNO; +OH - NO;5+H,0 1.9-107 v
89 NO3~+0OH — NOj3 +OH~ 3-10° v
90 NO3~ +H,0, — NOj3 +OH 1.6-108 v
+ OH™
91 NO3~+0, — NO3+0; 2.4-108 17
92 NO3~ +H,0 — NO,+2O0H" 1-103 v
93 HNO3; — NO% +H* 1.6-103 v
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94
95
96
97
98
99
100
101
102
103
104
105
106
107

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

Reaction
NO, +e, — NO3
NO, +OH — HOONO
NO, + HO, — HOONO,
NO,+H — HNO,
NO, +0; — O,NOO~
2NO, — N,0,

NO, +NO3; — NO+NO, +0,
NO, +NO — N,0;
NO,+0~ — ONOO~

N,O, — 2NO,
N,O4 +H,0 — HNO, + HNO;3

HNO, +OH — NO, +H,0

HNO, — NO; +H*
2HNO, — NO,+NO
+H,0

HNO, +e, — HNO;

HNO, +H — H,;NO,
HNO, + NO; — NO, +HNO;
HNO, + HNO; — 2NO, +H,0
NO; +H* - HNO,
NO; +OH — NO, +OH™
NO, +H — HNO;3;
NO; +O0” +H,0 — NO, +2O0H™
NO; +e; — NO3-
NO; + NO; — NO, +NO3
2NO; — 2NO,+0,
NO3 +H,0, — HNO;3; +HO,
NO; +OH — NO, +HO,

NO3 + HO, — HNO3+0,

NO; +H,0 — HNO3 + OH

NO3z + OH™ — NO3 +OH

HOONO — NO3z +H*
HOONO - NO, +OH
HOONO, — NO, +HO,

1-10%°
45-10°
1.8 - 10°
1-10%0
4.5-10°
4.5-10°
2.41-10°
1.1-10°
3.5-10°
6-103
1.8 - 10!
2-10°
3-107
1.34-10?!

4-10°
3.88 - 108
2-108
6.62 - 103
5-101°
1-10%°
1.64 - 10°
3.1-108
4.1-10°
4.4 -10°
1.3-10°
7.1-10°
1-10%°
3-10°
3-102
8.2-107
9-1071
3.5-1071
2.6-1072

Source
17

17
17
17
17
17
17
17
17
17
17
17
17

17

17
18
17
17
17
17
18
17
17
17
19
17
17
17
17
17
17
17

17
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127
128
129
130

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

Reaction

HOONO,
HOONO + H,0
HOONO,

HOONO, +
HNO,

O,NOO™
O,NOO™
O,NOO~ +H*
HNO;
NO3™ + H,0
2NO +0,
NO + OH
NO + HO,
NO + 05
ONOO™
HOONO + H*
ONOO™ +OH
N,O;
ONOO™ + N,0;,
N,O5 + H,0
ONOO~ +H*
ONOO™ + NO,
H,NO, + O3
NO3™ + H*
HNO3

HNO, +H
HNO, + H,0,
NO + NO, + H,0
2NO, + H,0
HOONO
NO; + O3

—_

VBN

N S A 2 A A S A

HNO, + O,
HNO, + H,0,
0,NOO™ +H*
2 HNO,

NO; + O,
NO, + O;
HOONO,
NO + OH™
NO +2 OH™

2 NO,

NO; +H*
HOONO
ONOO™
NO + O3
HNO; + HY
NO + O, + OH™
NO + NO,
2NO, + NO3
2NO3; +2 HY
HOONO
NO3 + NO;
ONOO™ +H,0
NO, + OH™
NO, + OH™
H,O + NO
NO3 + H* +H,0
2 HNO,
HNO, + HNO;
ONOO~ + H*
0, + NO3

7-107*
3-102

7.1-
1.2-

10*
101

1.35-10°
1-10°
5-1010
5-103

1.6-
59-

10°
10°

1-101°

3.2

10°

5-10°
2-1072

43 -
4.8
8.4 -
3.1-

10°
10°
10*
108

2-103
5-101°

2.4
2.3-

10*
107

2-1010
2-10°

45 -
4.6 -

108
103

1.58 - 108

4.8 -

107

5-10*

3.7 -

10°

Source
17

17
17

17

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
12,20
12
12
21
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19
19
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Figure S12: Graph representation of the kinetic model of NOs™ -containing aqueous solutions. Tabular representation is found in
Table S5.

Table S6: Kinetic model used to describe the radiolysis of Na*-containing aqueous solutions. Here, k denotes the respective kinetic
constant in units of mol ™" L3MD =1 \where n denotes the reaction order. Please refer to Table S2 for the first 83 reactions.

Reaction k Source
8  Na‘+e; — Na 2-10* >

Assumed as rate-determining

85 Na+H,0 H + Na*+ OH" 5-10°
at e - @ 15-10 elementary step, after ref.>
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