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Fig. S1. Transient absorption spectra from the electron pulse irradiation of 0.054 (A), 0.107 (B), 0.536 (C), 1.072 (D),
and 5.107 (E) wt.% KI in LiCl-KCl eutectic at 400 °C for 5 ns (M), 10 ns (®), 50 ns (), 100 ns (V), 1 ps (®), and

5 us () normalized by the absorbed dose.
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Fig. S2. Ambiguity plots for the kinetics and spectral shapes displayed with equal areas from SK-4na deconvolution
of the electron pulse irradiation of neat LiCI-KCl eutectic (A) and 10 wt.% KI in LiCI-KCl eutectic (B) at 400 °C up
to 1 us. These correspond to the best fit plots given in Fig. 2 in the manuscript.
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Fig. S3. Normalized spectra from SK-Ana deconvolution of the electron pulse irradiation of 0.054 (A), 0.107 (B),
0.536 (C), 1.072 (D), and 5.107 (E) wt.% KI in LiCI-KCI eutectic at 400 °C up to 1 ps.
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Fig. S4. Deconvoluted kinetic traces after electron pulse irradiation of 10 wt.% KI in LiCI-KCl eutectic with 2 wt.%
ZnCl, at 400 °C.

3
40 -
-4
N 30 |
< 5
9 mn
Q 2
5 <
S0 S
S E
o N
[7]
-]
<
10
7
0
1 1 1 1 1 _8 1 1 1 1 J
0 100 200 300 400 500 0 100 200 300 400 500
Time /ns Time /ns
60 3
50 |-
a
o
Tz 40 4
° —_
e 3
@30 <
2 £
o
320
<70 S
N
or M
— o hed W eny
A ,J,__‘L'v":(v‘»m-u
0 i | f f f 6 1 1 1 ! J
0 100 200 300 400 500 0 100 200 300 400 500
Time / ns Time /ns

Fig. SS. Dose corrected absorbances at 671 nm and the natural logarithm of those absorbances as a function of time
from 0-500 ns demonstrating the decay of the e, after the electron pulse irradiation of (A) LiCI-KCl eutectic and (B)
9.998 wt.% KI in LiCIl-KCl eutectic at 400 (=), 500 (=), 600 (==), and 700 (=) °C.
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Fig. S6. Plot of the natural logarithm of the pseudo-first-order fits to solvated electron decay vs. the inverse
temperature for 0.000 (A), 0.107 (B), 0.536 (C), 1.072 (D), 5.107 (E), and 9.998 (F) wt.% KI in LiCl-KCIl molten
eutectic.

Page 6 of 10



(A) (B)

215 T T T T T T T T T T T T
i i e 200 L by a e e ]
~ Weight Mo Wighing S oight
210 F 3 Itercept 2655444 £ 1 65207 - " [Sopisn 235410 1 126188
. Skpe £204.54855 £ 13219304 = \\ Slope 337902437 + 1009 72354
. 040968 % 023003
NG 0.84204 N 092113
. cxesta onisar
205 | g osasT2 i ol R |
£ N £ 90} 4
195 f L0 4 .
n \\\\ %
12.0 | A 18.5 |- .
= -
1 L L L L L L L L 1 L L
0.0010 0.0011 0.0012 0.0013  0.0014 0.0015 0.0010  0.0011 0.0012 0.0013  0.0014 0.0015
1T (K" 1T (K)
205 T T T T T T T T T T T T
s v 190 | . i v i
200 : o e T e 2213320120838
s ATATT2044 + 1174.08046 \ Slope 345062436 £ 566.88974
u Residual Sum of Saquares 0azse Resicusl Sum o Squanes. 021914
19 5 ] Pearsaris ¢ D834 Pearsansr 092967
5 088102 g R Squars (CO0) onsizs
083854 18.5 | Adi RS 079642 e
— — L]
t190f ] }
W o N
= = 0} N .
£ 185 | | =
18.0 | -
= 175 | .
175 | .
L]
17.0 1 L L L L L ] L L L 1 L L
0.0010 0.0011 0.0012 0.0013  0.0014 0.0015 0.0010  0.0011 0.0012 0.0013  0.0014 0.0015

AT (K 1UT (KT)

Fig. S7. Plot of the natural logarithm of the fitted /€471, for the ICI'- radical cation decay vs. the inverse temperature
for 0.107 (A), 0.536 (B), 1.072 (C), and 5.107 (D) wt.% KI in LiCIl-KCI molten eutectic.
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Fig. S8. Arrhenius plots for the overall second-order fits of the combined Cl,'~ and ICI*~ radical decay vs. the inverse
temperature for 0.000 (A), 0.054 (B), 0.107 (C), 0.536 (D), 1.072 (E), and 5.107 (F) wt.% KI in LiCI-KCl eutectic at
340 nm.
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Fig. S9. Arrhenius plots for the overall second-order fits of the combined Cl,*~ and ICI*- radical decay vs the inverse
temperature for 5.107 wt.% KI in LiCI-KCl eutectic at 400 nm.
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Fig. S10. Cl,~ radical anion decay rate (2k/el) vs. the dose per pulse after the electron pulse irradiation of neat LiCl-
KCl eutectic from: this work (), Iwamatsu et al. (M), and Hagiwara et al. (®).
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Fig. S11. The fitted inverse absorbance at 340 nm (A) and 400 nm (B) after the electron pulse irradiation of 10 wt.%
KI in LiCI-KCl eutectic at 400 (==), 500 (==), 600 (=), and 700 (=) °C.

Table S1. Fitted pseudo-first-order rate coefficients for the decay of the solvated electron at 671 nm.

Pseudo-first-order rate coefficients for the es- decay at 671 nm (¥’ / 107 s')

[KI] (Wt.%)
400 °C 500 °C 600 °C
0.000 0.909 £ 0.001 1462 = 0.002 2536 = 0.007 3.69 £ 0.02
0.054 1.287 + 0.003 2518+ 0.006 430+ 0.02 6.08+0.07
0.107 1,591 £ 0.003 332 0.01 620 £ 0.03 88+0.1
0.536 1.474 = 0.003 1.898 + 0.004 2.859 + 0.009 3.93 +0.03
1.072 1,142 £ 0.002 2134 £ 0.004 3.59 £ 0.01 518 0.05
5.107 1278 £ 0.003 1.992 £ 0.005 3.60 £ 0.01 5.89 = 0.05
9.998 1.097 £ 0.002 2.111 +£0.006 3.71 £0.02 5.35+0.06
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