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Fig.1 XANES Ni L2,3 spectra for NMC111 positive electrode taken out from NMC111 /
graphite laminate cell after (left) aging cycles at SOC 100% or fully discharged state, (right)
followed by electrolyte replacement and then keeping the voltage constant at 2.5V for 48 h at 60°C:
SOC 100% or fully discharged state.

850 852 854 856 85, b0

(a.u.]

— b ERRT b
—RE#IFREART MV

Normarized absorption

Energy / eV

Fig.2 XANES Ni L2,3 difference spectra for NMC111 positive electrode taken out
from NMC111 / graphite laminate cell after (red) aging cycles at SOC (state of charge) of 100%
in comparison with its state of discharged, (green) followed by five times of electrolyte
replacement and then keeping the cell at 2.5V for 48 h in 60°C constant temperature bath at
SOC of 100% in comparison with its state of discharged.
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Fig.3 Charge-discharge curves of NMC111 / graphite laminate cell after (black) pre-cycles,
(red) aging cycles, followed by (blue) five times of electrolyte replacement and then (green)
keeping at 2.6 V for 48 h in 60°C constant temperature bath. Indicated is each third cycle of
three cycles performed with charge / discharge 1C, and voltage range 2.5 — 4.2 V.
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Fig.4 Charge-discharge curves of NMC111 / graphite laminate cell after (black) pre-cycles,
(red) aging cycles, followed by (blue) five times of electrolyte replacement and then (green)
keeping at 2.55 V for 48 h in 60°C constant temperature bath. Indicated is each third cycle
of three cycles performed with charge / discharge 1C, and voltage range 2.5 - 4.2 V.
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Fig.5 Charge-discharge curves of NMC111 / graphite laminate cell after (black) pre-cycles,
(red) aging cycles, followed by (blue) five times of electrolyte replacement and then (green)
keeping at 2.45 V for 48 h in 60°C constant temperature bath. Indicated is each third cycle
of three cycles performed with charge / discharge 1C, and voltage range 2.5 -4.2 V.
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Fig.6 Charge-discharge curves of NMC111 / graphite laminate cell after (black) pre-cycles,
(red) aging cycles, followed by (blue) five times of electrolyte replacement and then (green)
keeping at 2.4 V for 48 h in 60°C constant temperature bath. Indicated is each third cycle of
three cycles performed with charge / discharge 1C, and voltage range 2.5 — 4.2 V.
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