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SUPPLEMENTAL INFORMATION:

lonic conductivity and disorder in calcium and barium nitrogen hydrogen phases
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Figure S1: CaH,+N, at 600 °C PXRD pattern refinement and EIS data as a function of exposure time.
In contrast to Ca,NH formed from Ca;,N, the ionic conductivity (9) starts off small (4x103 S/cm)
before slowly climbing to maximum value of 0.08 S/cm. We can see that further exposure time past
approximately 150 mins actually causes 9 to drop by about 12.5%. This drop is associated with the
presence of shoulder peaks in the post experiment PXRD pattern. Reference patterns are from Brice

et al and Sichla et al[1], [2].
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Figure S2: Nyquist data from the CaH,+N, experiment for the 19t dose of nitrogen (N19). The
number after the dash represents the order in which the scans were collected. They were collected
in 5 min increments. The data show that exposure to N, is associated with a dramatic increase in the
charge transfer process (electrode, #F, and surface, nF )[3], while the bulk conductivity (Rs) originally
decreases, before recovering albeit not entirely. This decreases in bulk performance is associated
with shoulder peak formation.
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Figure S3: XRD Pattern and refinement of an @-Ca,NH phase formed by exposing an ¢-Ca;N, pellet to
5/5/90 cm3/min N,/H,/Ar at 600 °C. The pattern shows the characteristic shoulder peaks of a
secondary species for a Ca,NH phase. Additionally, the refinement showed that the optimum Ca:N
ratio was 2:1.44, which gives an imide concentration of 44%, which is higher than found in a neutron
diffraction experiment[4]. This result implies that difference in synthesis conditions gives rise to
different amounts of secondary species. However, since, H-species, are all but invisible in XRD, the
result is far from certain and warrants further exploration.
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Phase Nitride-hydride phase |Shoulder
Space Group [Fm-3m Fm-3m

a(A) 5.07200(25)] 5.1191(6)
V (A% 130.475(11)] 134.150(26)
Ca(000)

Uiso (A% 1.94(11) 0
N (2 V2 %)

frac 0.722 1
Uiso 0 0
x> 4.82

Rp 0.0830

Rwp 0.115

Table S1: Refinement results for figure S3. CaO and @-Ca;N, refinement results gave lattice
parameters of 4.834 A and 11.484608 A respectively, while the other parameters remained those of
the published literature[5], [6].
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