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Layered NaCrO: is one of the promising cathode materials for sodium ion batteries, although
analogous LiCrOz is electrochemically inactive. In this study, first-principles calculations based on
density functional theory (DFT) have been carried out to investigate the phase stability and ionic
diffusion mechanism in O3 and P3 type layered ACrO: (A = Na, Li). The results of calculations
confirmed that the existence of interstitial defect of Cr ion in NaCrOz is more unfavorable than that
inLiCrOs.

Keywords: 7R)DLAFEMN BRKERIEY F—REHE ACrO:

BERLBM (a) (b) 03

EETHEYFYILAF U EBHORERAEELES - B U
BAOREREFENTHON TS, LHL, Li [XREEHRA h P3
RELTLRIEEA D, BENSTL LI LB /Y | &
DEENEZLN, REHBOBRATHIA TS, “ o #
ZTT FMIYLIRYFY LELBLTHER EIRR — = E

BICHFEELTHY. RifilCAFAIgEGCEMN D, T 03-type P3-type &
VLAV EMAEEFBINTIVS, ACrO: RfEIK
BRIEY (A = Na, Li) IZ28LVT. Li RTIEFCITH A
DIVEEDOLIENEISHMN. Na RTIEELF AL
BHERTIEMNBIGSICE>THREShTWS (1], AA VBB OV TE-—REHEZRAVTEYF-
COIEMD, NaCrOz NN F R LAA D EMIEIEH BFRAT—ILHOBRIEEFEDEVIC DOV TER
FHREBO—DELTEESN TS, BIZ, NarCrO: T %,

(0<x<1) IZBWLT.x=0.41HET Nar<CrOz (X 1

D &57% NaOs LEAN/NERED 03 HENST) HBE

ALED P3 BEICHERTIIEMNRESA TS 03 ZitgiEs P3 BiEEICOLT, ERLMEN
(2], AT TIEZD ACrO2 (A = Na, Li) [TFEBL. ICEET 5D Cr 1A DR FREYAMIHE

Fig. 1. Crystal structure of (a) O3-type
and (b) P3-type ACrOz (A = Li, Na).
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Fig.2 Na and Li diffusion trajectory for (a) single vacancy,

(b) divacancy in the O3 type of ACrO2 and (c) single vacancy
in the P3 type of ACrOz (A = Li, Na).
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Table 1. Defect formation energy derived from Cr

penetration into alkali layer for the O3 and P3
type of LiCrO2 and NaCrOsa.
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Fig.2. The formation energies for the most stable A/vacancy

arrangement at each compositions (x) of the O3 and P3 type of

X in Lil_xCrOz

x in Na;_,CrO,

(a) LiCrOz and (b) NaCrOz calculated by ab initio DFT.
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Fig.4. Calculated energy profiles of Na and Li jump by ab initio
DFT in the (a) NaCrOz and (b) LiCrOs.
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