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ABO: ABOxN:-x

The structure and composition of a PON strongly impacts its performance and stability.

Fuertes, A. Chemistry and applications of oxynitride perovskites. J. Mater. Chem. 22, 3293-3299 (2012). M
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LaTaO:N appears to be synthesizable with relative low NH;, N, pressures and flowrates.
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Found 85 stable PONs and that cis ordering is preferred in PON structures

ABO,N

Pr |
Ce |
Pb |

s - - Unstable

@ Ca I
IE.a I BIE[ | |q Metastable
u

g Nsa |
< $ _
Ba Stable

=

235z 328

=0 ma
=
Promising cation  Bsteelement

QL 03
OxXr=0

chemistries 2 1
Anion ordering with Developing 3
cis M—B—M bonds electrochemical
stability screening

Next steps: synthesis!! Collaborating with LANL experimentalists to make stable candidates.
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We aim to identify preferred anion orderings

«  For V2 x V2 x 2 supercell, there are 32 total symmetrically distinct anion orderings.t™

1. Hart, G. L. W., Nelson, L. ). & Forcade, R. W. Generating derivative structures at a fixed concentration. Computational
Materials Science 59, 101-107 (2012).
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We screen 295 PON compounds and group by stability above convex hull

1. Jain, A. et al. Commentary: The Materials Project: A materials genome approach to accelerating materials innovation.
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A global cis fraction of 1 leads to the most stable anion ordering, for
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Correlations not strong across all cation pairs, but high fraction of global cis ordering is important.
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DFT-predicted hull identifies new possible stable PON compounds

for exploration

« B =Re compounds
« A-=La, Ca, Pb compounds
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We generate a Pourbaix diagram for CaReO:N
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We generate a Pourbaix diagram for CaReO:N
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We generate a Pourbaix diagram for CaReO:N

Pourbaix diagram, pic. = pire = 0 Animation Stability region for solid PON
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Synthesis could require very high partial pressures of NH; or N; precursor.
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MvK mechanism for perovskite oxynitrides

Bulk ABON2

(A) ® @ >

Trends in Chemistry

Figure 1. Qverview of the electrocatalytic nitrogen reduction reaction (ENRR) on an ABON, perovskite oxynitride. (A) Bulk unit cell of an ABON, perovskite
oxynitride. (B) lllustration of an associative distal Mars-van-Krevelen mechanism, with N vacancies (N, 4., ®) facilitating associative adsorption and stepwise hydrogenation
of N, to NH5. Atom key: light blue = N, red = O, green = A, dark blue = B, gray = H.

Young, S. D., Banerjeeg, A, Pilania, G. & Goldsmith, B. R. Perovskite oxynitrides as tunable materials
for electrocatalytic nitrogen reduction to ammonia. Trends in Chemistry 3, 694-696 (2021).

M -




	Slide: 1
	Slide: 2 (1)
	Slide: 2 (2)
	Slide: 2 (3)
	Slide: 2 (4)
	Slide: 2 (5)
	Slide: 3 (1)
	Slide: 3 (2)
	Slide: 3 (3)
	Slide: 3 (4)
	Slide: 3 (5)
	Slide: 4 (1)
	Slide: 4 (2)
	Slide: 4 (3)
	Slide: 4 (4)
	Slide: 4 (5)
	Slide: 5 (1)
	Slide: 5 (2)
	Slide: 5 (3)
	Slide: 5 (4)
	Slide: 5 (5)
	Slide: 6 (1)
	Slide: 6 (2)
	Slide: 6 (3)
	Slide: 6 (4)
	Slide: 6 (5)
	Slide: 6 (6)
	Slide: 6 (7)
	Slide: 7 (1)
	Slide: 7 (2)
	Slide: 7 (3)
	Slide: 7 (4)
	Slide: 7 (5)
	Slide: 8 (1)
	Slide: 8 (2)
	Slide: 8 (3)
	Slide: 8 (4)
	Slide: 9 (1)
	Slide: 9 (2)
	Slide: 9 (3)
	Slide: 9 (4)
	Slide: 10 (1)
	Slide: 10 (2)
	Slide: 10 (3)
	Slide: 11 (1)
	Slide: 11 (2)
	Slide: 12 (1)
	Slide: 12 (2)
	Slide: 12 (3)
	Slide: 12 (4)
	Slide: 12 (5)
	Slide: 13 (1)
	Slide: 13 (2)
	Slide: 13 (3)
	Slide: 13 (4)
	Slide: 13 (5)
	Slide: 14 (1)
	Slide: 14 (2)
	Slide: 15
	Slide: 16 (1)
	Slide: 16 (2)
	Slide: 16 (3)
	Slide: 17 (1)
	Slide: 17 (2)
	Slide: 17 (3)
	Slide: 17 (4)
	Slide: 17 (5)
	Slide: 17 (6)
	Slide: 17 (7)
	Slide: 17 (8)
	Slide: 18 (1)
	Slide: 18 (2)
	Slide: 18 (3)
	Slide: 18 (4)
	Slide: 19 (1)
	Slide: 19 (2)
	Slide: 20
	Slide: 21 (1)
	Slide: 21 (2)
	Slide: 21 (3)
	Slide: 21 (4)
	Slide: 22

