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Reaction mechanism analysis of lithium-air battery cathode
by soft X-ray absorption spectroscopy
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Although the mechanism of oxygen redox reaction (ORR) in Li-Air batteries is influenced by kind of
electrolytes, the electronic structure of the deposited products is not understood clearly. In this study, we
analyzed the electronic structure of the deposited products in various electrolytes using soft X -ray absorption
spectroscopy in O K-edge energy region. The amount of Li2O2 and LiCOs, which are main product and side
reaction product, respectively during the ORR, changed by kind of salts and solvents.
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I E = oESFTE AL E W, EEKOEEIZIE Lithium bls(trlfluoro
methanesulfonyl)amlde (LITFSA). Lithium Trifluoromethanesulfonate (LiOTf), LiNO3z & f\ >, &I
Dimethyl sulfoxide (DMSQO). Acetonitrile (AN)% F\ 7=, aaﬁ%{fﬁz@/}i%f“ EENENIM & LT, T’Eﬂ%
MR IE Au &2 2835 L7 Si R E V72, TR IEE S DMSO D354 12 I3l & 2 Jki I 13 Li @ % AV,
WRIBEDS AN DOIE SIS I2 1T LiFePO4, 2 MRMRIZ 1% Ag+/Ag ﬂi%:ﬂ%u\to WERISE., ThEh
DFE TR A Ve - $LI B, NI AT 7 =Ry ERAWT, WIEEIZY TV EER LT,
O-K WU st D XAS I E 1L 37 fE SR & o % — D BL-11 12 T{T - 72, HIE Aﬁ%”ﬂ%(i (Total electron
yield : TEY) k‘i@%ﬁ%i‘ﬁ‘éﬂl%ﬁi (Partial fluorescence yield : PFY) (12X W {T-7=,
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1 |2 LiTFSA/DMSO. LiOTf/DMSO. LiNO3/DMSO 1 T )i & 1T - 1= B> O-K WU b
XANES A7 hvZERT, ZRPE & LT Li02 & Li,COs DAY M ZEHDOETRL TV,
WO BRI B VTS 530.7 eV 35 L 18533.3 eV (2 Liz02 38 L OV LipCOz IZHI kT 5 v — 7 &L
S, BERISIZE Y Li02 & LioCOs AR L TWD Z &R SN TZ, L0 IXEIGIZ LY
FABMTH Y . Li:COs ITEMIK DRI L DRISISHERN T D EEZHIND, L0z IZKT 5
Li,COs O &' — 7 W% Z NN OEMUR T3 % &, LITFSA<LIOTf<LINO3 & 72> TH Y | KE
DFEFHIC L > TRISOE DRI SOS AR O 'R EH L TWD Z bbb, K 2 12 LITFSA/AN,
LiIOTf/An 1 TR & 24T - 72 B D O-K W IHE D XANES A7 kL& w4, WO EERIC
BT 530.7eV B L5333V 1T Li02 3 L O LioCOz IZHIRT 5 B— 27 NI & v, BRI
LD L0y & LinCOs BAEMRLTWAZ LB EIRINT, L0y IZX%F9 5 LinxCO; @Y — 7 58EE 1%
LITFSA<LIOTf & 72> TV, AN IZBWTH DMSO & FEEEDEM A R H7-, DMSO & AN Z Lt
BT 5 & AN O F D Lin0s 1257 % LipxCOs DB — V7 REEIIREX S 2o TWNAZ LG, AN O F N
BSOS EERDMNE LT N EB 2 HND,
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Fig2. O K-edge XANES spectra for

electro-deposited products in LIiTFSA/AN and
LIOTf/AN, respectively. The Li2O2 and Li2COs3
spectra were shown as references.

Fig. 1. O K-edge XANES spectra for electro-deposited
products in LiTFSA/DMSO, LiOTf/DMSO and
LiNOs/DMSO, respectively. The Li202 and Li2CO3
spectra were shown as references.
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