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Relation between Electrochemical Characteristics and Crystal Structure of
Cathode Active Materials with Anion Redox Acting as Charge Compensator
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We have developed a new high-capacity positive electrode material, Co-doped LisAlOs (CDLA). It was
found that CDLA synthesized using B-LisAlOs (B-CDLA) as a raw material showed a higher specific
capacity than that of the CDLA synthesized using a-LisAlOs (a-CDLA), but the capacity decrease of
B-CDLA was steeper than that of a-CDLA. XAS analysis focusing on the differences in the crystal structures
and in charging/discharging mechanisms of a- and B-CDLA revealed that the Co-doping in B-CDLA was
higher than that in o-CDLA. Furthermore, it was turned out that reversible reactions involving the
formation/consumption of superoxide and peroxide contribute to charge compensation in the
charge-discharge process of a-CDLA, whereas irreversible reactions involving the formation/consumption of
peroxide function as charge compensation in B-CDLA. These results suggest that the capacity of B-CDLA
higher than a-CDLA is due to the higher amount of doped Co and hence more electrochemically active O.
Furthermore, the decrease in capacity of B-CDLA with charge-discharge cycles may be attributed to the
irreversibility of the charge-discharge reaction.
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Fig. 1 (a) Al and (b) O K-edge XANES spectra of a and -CDLA synthesized by ball milling at 300
rpm for 36 h.
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Fig. 2 Al K-edge XANES spectra of (a) a-CDLA and (b) B-CDLA, and O K-edge XANES spectra of
(¢) a-CDLA and (d) B-CDLA in the pristine, charged, and discharged states of the 1st
charge—discharge cycle.



£R=C 3

04 04
(@) (b)
03 b 03 |
) 1 )
g 02 S 02 |
g 4 £
S 01} x 8 01}
c g 2! c
2 s A\ 2
S0 e A £ 0 pemtanioncs
b \ | 2 @
S \ S Wb
S 0.1 \ 5 0.1 Nl
° -U. -U. ' H r ]
S8 : | bl
© : © !
£ 02| \ E -02 O
5 i 5 i
= i Lo = L v { |
-03 Charged - pristine ] -0.3 | Charged - pristine '}’ i i
— Discharged - charged — Discharged - charged N
— Discharged - pristine — Discharged - pristine
-04 : : -04 : "
520 525 530 535 540 520 525 530 535 540
Energy (eV) Energy (eV)

Fig. 3 O K-edge difference spectra of (a) a-CDLA and (b) B-CDLA for the first charge—discharge cycle.
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