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A3k [0 F 7 LB Si R AREMRETT VR OGHK, i tﬁﬁft%ﬁm LEIL, 7—2 77 A~HEFE (APD) I CTHAL LT SiHK
7 VEM A I C BRI OFE B AL U O F B D (L - BRBA LA ENT 5 2 & C, BRALERMICE 2 5 BB K OR O
EEHEHEZFHR - b0 TH S

¥ (R T, U F v LB Si ABORE, BEMEREOMESIOBEEN, 7 VREMBEO FIECO VTR L, KD
BHRSCHMICOW TR L.

%25 [REBRFE] TIX, APDIEIC LD Si RO AR, MRPECLFEMK, Bl & OMETFMTE, BRI MR E 2 &
OWEFHEFRE, 8RBT K D M Bl bl OB MU PR R A IC > TR L7z,

HIH (7 —0 7T A HERHIEIC Si RO G &, BRACEENE] TiE, APD IETHK L7z Si B2\ ThbdhtE, TBHE, ks
Vo Tt A R L, %m’{bﬂ%ﬁ%‘(ﬁurﬁ L, 7 /VEME LTOmAAREESW TRtk L7z, SilIx T E/L 7 7 & Si(a-Si) 75:{*9 LL, &
A S 2388 nm QP THRIB CTH Y, BENEBIC B —IC SI B ER LW e, FREMRIKEZ AW Tas VR VEERL, Y127V v s Rk
YA R U—HIEN S APD {ETHMK LTz a-Si EMIIBER & A Li 1ok 2 BRALEEIE 2 A Lic. Tl RS e i & BRI E AT

Z EMD, APD IETCTREOHEZ(LLERACAHFIEOFHEICH LT a-Si €7 VEMIMER CE 5 Z L albhoTz.
%4 i [SI BU/AKEEMREUE OB & HEZE k) T3, a-Si E 7 LB/ BRI R ORELE LN BRI G 2 5 I O Tk~
. FEHEREA D 528 mAh g OYIEIAR A AR AZBM L, FTHEREIITA 70T EIRL D L. Exsitu X BT X HE D 58]
[AIAS B R B XA BB B AR 12 5 1) D Solid electrolyte interphase (SEI) JERICHLIN T 5 Z & 2B H00MC Lz, Exsitu EATRE TS0 D
394 7 VE E TICEMER D a-Si F/ ]\)‘/(/O)fnﬁfﬁﬂzé*m’fmh L7z, 3-5 A 7 VE ETIEIREFREICK & 2B idierofz. —JiT, Tk

EREIIRA A L, exsin B E T PMEBEBIZ O OIENT OB EL XN LD, B @Eﬁﬁ@ a-Si T/ RAAL L DHEEIZ L > TH
BRONEEZZENDbhoTz. ﬁ&fﬂlﬂc&viﬁ AR IR - IR IS & D BERAERIEIC N 2 C, SEL 10D LixO O WEIPEIC kX > Ta-SiF/ KA
A ANUENDEB L LICRIRLTEY, a-Si €7 VBB CIIFMNERIC L 2 BMEED a-Si -/ KA A »OHENBERILF

FMEORTOERNE 0D 2 L afdr LT,

53 [ 77— 7T A YRR K D Li-Si AMIRO Gk, Hik & arE, BRULTRHE) Tk, a-Si EMmOBMEELZm ESE5 720
APD YEIZ XY LiSi (x <4.34) ZARL, ©OWMIEIE R OB S BRULERIEIC G 2 DI SV TR~z 77/5&;‘67&1;@% Li-Si
BT L > TG O Si-Si fEAHEE R L, a2 EkRm L. T/ ATy T—a Y END LisSi MO
TY UV REBITHITMDT 52 LER LTz, Li-Si 4 bIC Lo TEBMER M EL, BRIEIMERT 5 Z EBHLNIR o7z, B‘E}rﬁlfﬁ
R 5 LizoSi B @EBOI 8 SiBMBE YD & 5 A 7 M EOFMERR R OBFEMERFERKE <, Li-Si I L 20Y 1 7 L oBESILE
Btom EAoR Lz, LisSi 88fblz Lo T Si-Si #E 03B 32 2 & CHRBEFR « DGHERFO BRRIG I AMER L, &2 ORI LR EfEH 1
il éﬂé ETHA IR E L2 LR BT LTz,

6 % [Si AURB/Mi L4 [E R FEARE i OIS 2L ) TIE, a-Si AR LAY EREARE LisPSs %ﬁ?ﬂ)%LZ{Kﬁ\%’i{h#%‘fﬂi 5.2 % 5%
IZOWTR 72, Cu/Si/LisPS4/ Liq + v + wAl(Ti,Ge)—nSiP-»012/LisPOs/Li i L 2 ERL L, FEMFEBRICIIT D a-Si/LisPSs F il OREEZE L %
ATz, BB X BROCE T ERIE R O TSR ERIE 2 B RUBEIRF O Si 7° 7 X~ & LisPSa DFUGIT LV SiSa 3VERMT D Z L 2B BT Lz,
ANE AR TSRO SiSs K T LisPSs DIRITTSRIZ &> T LS R LsP 23K L, #IEFEEIRER TiX LS & LisP ORRILSURIT & o T PaSs 3
AT DL ARSI LIz, IRV A 2 VTSR L O ERERE RS 2 ISR X, a-Si B~ 0ERILERNZ Li G4k - Biae
L& RN ERbmnote. —hHT, 294 7 VB TIREE Lz Li A4l - BASL R E, FIFEY A 2 LT LixS-SiSy-P2Ss 7 A &
BT ER L, LiA A HEN - TGN LA T2 SEL & L THRREL 72 2 LICERT 2 LHEZ L.

7 TR T, ARRSCERE LT

AFRICTIE, U F U LEH SiREM & B OEREAE R O - RS, BRI E IR &2 L, TEWE
DRHY, + FIEE A Bl 9 2 AP RERGE S, B AEARE S CIHMREE Com )xﬁéﬁﬂ%ﬂ@‘ét&)@ B A A G EVERREE OB A
Lol Eio, B E 7 BELE TG L OMBA R L TR Y, BEREMERIE CORENEIT] %’i\ft%TT/ Ty TS
SRR 0L Z &G, St AMOAR ST, KRR S & 7 268K AN COEEHIEIC X 2 ERALFREN L2 IR &
ns.
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Although the Si anode of lithium-ion batteries has a high theoretical capacity of 4200 mAh g”!, capacity
degradation with cycling caused by volume expansion and contraction in Li-(de)alloying is an issue. Various
controlling bulk structures have been conducted to solve this issue. However, there is a lack of knowledge on
degradation caused by electrode/electrolyte interface phenomena due to the difficulty of fabricating model
interfaces contributing to the analysis of interfacial structures. In this study, a model electrode/electrolyte was
constructed by fabricating a dense and smooth Si-based electrode by arc plasma deposition. The structural
changes of Si/liquid and Si/solid electrolyte interfaces, respectively were investigated to obtain the knowledge
of designing electrode/electrolyte interfaces from multiple perspectives. At the amorphous Si (a-Si) model
electrode/liquid electrolyte interface, delamination of a-Si nanodomains on the electrode surface due to
mechanical factors originating from volume expansion and solid electrolyte interphase (SEI) component
contributed to the degradation of electrochemical properties. At the a-Si/LisPS4 solid electrolyte interface, Li
(de)alloying to a-Si did not occur, and the Li2S-SiS2-P2Ss glass electrolyte was formed as SEI in the first cycle.
This SEI is considered to have Li ion conductivity and electron insulation properties, resulting in a steady Li
(de)alloying to a-Si in subsequent cycles. At the liquid electrolyte interface, it was found necessary to suppress
the miniaturization and delamination of active materials by designing materials that can reduce mechanical
stress. At the solid electrolyte interface, it was found necessary to suppress side reactions at low voltages and
facilitate the reaction between Li and active materials by introducing a buffer layer with electron insulation and
ion conductivity. A correlation between mechanical properties and nanostructures and electronic structures was
found, and stability at the solid electrolyte interface requires interface design and analysis based on
electrochemical potentials. Therefore, controlling electronic structures was expected to improve
electrochemical properties not only for Si anodes but also for alloy-based anodes which volume expansion is

an issue.
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