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KL C, PR BIEMNTIS L ORA v & — & o ARTE % O T2 IR IR DB b8t 2 K45 = & T,
7a— hEELEH 1 B ORMAEZ MO TE, EMONEIRFIERKNHE TH 722 830
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BERIGEDDETIRRE TOREH D WITEE ORI 70 7 7 A VERG LT, BT 17 7 A /WZxt L, Rietveld
it 7 0 7T L& AT B BRSS9 5 2 & T, BT 2 0tk O FEfighT & R
DOFEEE I ORERFH CHUG U7z, MAMERBRETH: O IEAE 52 tns, 7a— b RELEA | BOWKEL
AR DR TR T, EERAESCOFERICBW T, EMEDEEOBKLRROEGI1TVRL, K |
8 E) X EMONTIRIHERIZLA LD TH T,

HFRABRDIEITIZ X > TR ONTZFRERICOWTEHEMA R T 2720, /L DR 4 F2hi L 72, Operando
PEFEHFRIE 24T o TV & RSO RBR AT R o 2B V2K L, 7V B LNOEARERE L-, 55
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1T7eotz, ZOFER, Al —7 B LORELLR ORI KIIRE TH 5 — 5T, EMN—7 LTk
P e R ES LR OB RS AL o i, FERRBITE R A2 SRR AR NG oz, BVBIERIZ IV ED
N7-EmICx LE IS W ERISR AL E M L& 2 A, B Ok FENNAE C-ERIc~ A 7 1
A — NVFH—F — DB FRAE A OHEFE DB BTz,

TATIRIERER L LR THEET D L, EE2E 70— MEETIE, KERFY A 7 LRFOTEWE OIEE -
e 2 O G AIC & B IEMRRI Ok +ENn & . 7 u— MEERORYIBEEMEEOMEL R T, EM L
BRI RN HERE U, EMONEIRTIE K2 7206 Lz 2 LAURENT, S DIT, AR OERK
A TP = RBNZDOWTIE, IEARBEIM OB/ R K 2 OB & AR TA L U 72385059 fRAE B A3 IERRI
B89 5 Crosstalk SUNMZ LD b ONREZ LN, DL, ELLOFENRRKREVDNEHLNNITH72003HE
FEEBRICOVWTIRE LT,

S5, FROEEARREASLEMNHT -0, 7u— FEEBEESCHEBIEEICOVWTHRMNLELEZA, 7
n— hEEEEZERTSEDZ L CEELENIHI SN Z EBHLNERoTz, &5, BEBEREIC X
Y | IERRORL-EG OB Sy A B OHERS S I S iz = L AMEER STz, LB D | ARBFZECIL, LIB @
77— MNEEEHUSHEFT CEITT 2825 L0 FEREZH MM L,
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The degradation mechanism of lithium-ion batteries caused by continuous charge-discharge cycling has been extensively
investigated. On the other hand, cells used in electronic equipment and backup applications are usually continuously charged
and occasionally discharged upon their operation, and the degradation mechanism in such cases has been unclear.

In this study, I used commercial lithium-ion batteries and attempted to reveal the degradation mechanisms of the cells
under continuous charging and occasional discharging conditions. As a result, I found that the combination of continuous
charging and periodic full discharging resulted in a capacity decrease significantly larger than the sum of the capacity
decrease in the continuous charging and full charge-discharge cycling. Non-disassembly analysis by operando neutron
diffraction revealed that the degradation was mainly due to the incomplete charging and discharging of the cell caused by
the increased positive electrode resistance. Disassembly analysis of the aged cells using electron microscopy indicated that
the increased resistance in the positive electrode was due to the synergistic effects of the particle cracking during charge-
discharge cycling and the accumulation of the electrolyte decomposition products during continuous charging. It was
inferred that this accumulation of the electrolyte degradation products is due to either film growth on the positive electrode
side or crosstalk reactions in which the reduction products generated on the negative electrode side are transferred to the
positive electrode side. In this study, I proposed a demonstration experiment to clarify which contribution is significant.

In addition, I also found that the increase in resistance can be suppressed by reducing the charging voltage. Furthermore,
it was inferred that the particle cracking and accumulation of the electrolyte decomposition products on the positive electrode
were suppressed by reducing the charging voltage.
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