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Table S1. Calculated plateaus for the lithiation and delithiation of Li,OHBr solid-state

electrolyte.
Potential ref. | g4, ref. to Li | Any; per Phase equilibria
to Li/Li* (V) metal (eV) | formula
0.80 -0.80 2.00 Li,O, LiH, LiBr
0 Li4H3BI’O3, LiBr

3.15 -3.15 -0.67 L14H3BrO3, Br
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3.27

-3.27

-1.67

LiH302, BI'203, Br

3.96

-3.29

-2.00

BI'203, H20, Br

Table S2. Predicted reaction products and reaction energies (meV/atom) between
cathodes (LiCoO,, LiMn,0,4 and LiFePO,) and Li,OHBr solid-state electrolyte.

Cathodes | Li,OHBEr, Phase equilibria AE(meV/
X atom)
LiCoO, - LiCoO,+Li,OHBr 0
Lig5C00, 0.5 LiH,BrO+LiCoO,+LiBr+Li,CoO3 -8
LiMn,Oy4 0.60 LiH,BrO+LiBr+Mn;O4+tLi,MnO3 -19
0.50 LiH,BrO+LiBr+Mn,05+Li,MnOs -17
LipsMn,0y4 0.75 LiMnO,+LiBr+Li,MnO;+LiH,BrO -45
0.733 Mn;04+LiBr+Li,MnO;+LiH,BrO -47
0.667 Li;MnO;+LiBr+LiMn,04+LiH,BrO -50
0.444 LiMn,O4+LiBr+LisMn;0,4+LiH,BrO -58
0.381 MnH,Br,0,+LiBr+LisMn;O,c+ LiH,BrO -56
0.348 MnH,Br,0,+LiBr+LisMn;O,+Br -54
0.254 MnH,4Br,0,+Mn,05+LisMn;0,6+Br -45
LiFePO, 0.667 Fe(HO),+LiBr+Li3PO4 -40
0.615 FeHgBr,O,+tFeO+LiBr+Lis PO, -39
LigsFePOy 0.75 FeO+LiFeO,+LiH,BrO+LiBr+Li;PO, -67
0.714 FeHO,+FeO+LiH,BrO+LiBr+Li;PO, -75
0.677 FeHg(BrO,),+FeO+FeHO,+LiBr+Li;PO, -79
0.667 FeHg(BrO,),+Fe,03;+FeO+LiBr+Li;PO, -80
0.60 FeHg(BrO,),+Fe,05+LiFePO4+LiBr+LizPO4 -81
0.49 FeHg(BrO,),+Fe,O5+LiFePO4+LiFeBr,+Li;PO4 -78
0.286 LiFePHOs+LiFePO4+LiFeBrs+LizPO4 -60
0.222 LiFePHOs+LiFePO4+LiFeBrs+LisFe)(POy); -53
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Figure S1. Possible defect configurations of the Li,OHBr in (a) single lithium vacancy

(VLi ) and (b) single lithium interstitial ( Li; ).

= B2 RS B
@@g@ﬁmﬁmgﬂﬁ
O o dePiloe e
ﬁ@ @@ﬁ ﬁ@@@ﬁ

BLE I u---#"di’--ﬂ

(c) (d)
r".—_—_-_-o—_—_@—_—_. -Irz. r-———-° Q;—.——-rl

‘TR R ﬁwﬁO@

6’0 o@ @o o@

ﬁﬁﬁ&g g&@&g
i@ s t::i»l_, P = @__‘--_;

Figure S2. Possible defect configurations of the Li,OHBr in (a) Frenkel defect pair (

VLi - Lii. ). (b)-(d) show the adjacent, separated-1 and separated-2 Li,O Schottky defect

pair (2Vi; — Vg,
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