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Supplementary Table 1: SEM images of the altered CJ2 glass powders (non-irradiated)

EHT =15 K ignal A = AsB Date. 1 Feb 2024 J— 1 Ei v al S Date: 1 Feb 2024 ZEISS
Wo = 54 Mag= 8.04KX Sample ID = ZONE 12 [— A <X Sample ID = ZONE 12
A

Signal A = Signal
Mag= 3. 3 /i g Mag =

Signal A = AsBll Jate. 25 Jul 2024 1 EHT = 20.00 kV Sigd . Rate 2Bl 02 ZEISS
Mag= 3.73 y : . — Sample ID = zone Pt_ ¥
E 5 L |

e |




EHT = 20,00 kV SignalA= fe: 25 Jul 2024 _— EHT 0 kv Sigm 58
WO = 4.1 mm Mag= 8.06K X Sample ID= zone Pt_ [ WD = 4.1 mm Mag= 8.58KX
22 i

EHT = 20.00 kV Signal A 3 f Ji 4 e EHT = 20.00 kV. Signal A
WD = 4.1 mm Mag = > =zone Pt_ E— Mag =

Dater 25 Ju!
o Ju ZEISS

4
Sample ID = zone Pt_




L 25 Jul 2024 T EHT = 10.00 kv s 25 Jul 2024
Sample ID = zone Pt _ I—{ WD = 4.1 mm Mag= 10.02K X Sample ID = zone Pt_
.

ZEISS

EHT = 10.00 k¥
WD = 4.1




Supplementary Table 2: SEM images of the irradiated and altered CJ2 glass powders
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Part 2 : NMR data
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Supplementary Figure 1 (a) 'B MAS NMR spectra of the CJ2 Alt. sample before the second heating at 50°C

compared to the 1B NMR spectra after the second heat and the pristine CJ2 glass. (b) 'B MAS spectra fitted with

five components. (c) 'B MAS NMR spectra of the unaltered CJ2 irradiated sample compared with the 1B MAS
NMR spectra of the CJ2 Irr. Alt. sample. (d) (Top) B MAS NMR spectra of the unaltered CJ2 irradiated sample

fitted with a BOs component and a BO4 component (Note that both the BO3'4 components have been merged into

a single BOs component and likewise for the merged BO4 component). (Bottom) 1B MAS NMR spectra of the CJ2

Irr. Alt. sample. Fitted with the glass components as above and the hydrated BO3 and BO4 components identified
through cpMAS experiments. (e) 1B MAS NMR spectra of the CJ2 Irr. Alt., compared with the 1B cpMAS spectra
of the sample. (f) 1'B cpMAS NMR spectra of the CJ2 Irr. Alt. fitted with the hydrated BOz and BO4 components.
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Supplementary Figure 2 1B {1H} REDOR corresponding to different components of the non-irradiated and altered
and the irradiated and altered sample. For the non-irradiated and altered sample: (a) BO4? component. (b) BOs!
component. (c) BO3? component. (d) BOs-aq component. For the irradiated and altered sample: (e) BOas-hyd

component. (f) BOz-hyd component. (g) BO4?> component. (h) BOs component.
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Supplementary Figure 3 (a) !B MAS NMR spectra of the non-irradiated CJ2 unaltered (pristine) glass, non-
irradiated and altered glass before the second heating and non-irradiated and altered glass after the second heating.
(b) Deconvolution of the !B MAS NMR spectra of the unaltered glass. (c) Deconvolution of the !B MAS NMR

spectra of the altered glass before the second heating.
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Supplementary Figure 4 (a) !B MAS NMR spectra of the irradiated CJ2 unaltered (pristine) glass, irradiated and
altered glass before the second heating. (b) Deconvolution of the !B MAS NMR spectra of the unaltered glass. (c)
Deconvolution of the 'B MAS NMR spectra of the altered glass before the second heating.
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Supplementary Figure 5 (a) 2Na MAS NMR spectra (experimental and simulated) of the non-irradiated and
unaltered CJ2 glass. (b) 2Na MAS NMR spectra (experimental and simulated) of the non-irradiated and altered
sample before the second heating. (c) 2Na MAS NMR spectra (experimental and simulated) of the irradiated and
unaltered CJ2 glass. (d) 22Na MAS NMR spectra (experimental and simulated) of the irradiated and altered sample

before the second heating.
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Supplementary Figure 6 (a) 2’Al MAS NMR spectra (experimental and simulated) of the non-irradiated and unaltered
CJ2 glass. (b) 2’Al MAS NMR spectra (experimental and simulated) of the non-irradiated and altered sample before
the second heating. (c) 2’Al MAS NMR spectra (experimental and simulated) of the irradiated and unaltered CJ2
glass. (d) 2’Al MAS NMR spectra (experimental and simulated) of the irradiated and altered sample before the

second heating.
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Supplementary Figure 7 Isotropic project of 17O MQMAS spectra acquired at different pulse sequences for the CJ2
irradiated and altered sample after the second drying



