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CImHOOCCH; 7 F& &k & C;HIm" -+ OOCCH;
A F IR PITENTNT0 BL O30 % FIET
2Y. BN HELE T & S % S Raman AR
NMIVINEHETE 5. FHEN SRS = Raman A X7 ML
ZHWT, [EfAEE Raman A7 MLk si7-
(®2). GHEAXY MNIEREI<SBIHLTBO, #
70 b A F AP TR CIm & CH3;COOH [T
IKFEREE 2B L TWDET TR, 7ok BENCX
DA F > HBMEERND S ENHSENIIR>TZ. TOD
KD T FEAARE R Raman (B3 ZARYT MV & E L7201
T, HTHHEERETTRL, HTH250WEA 4
HWEER OB TE 2N FEEEE A 5.

3 BREEBRTODARSI—2 3o

FU®ICRR=L DIz, BBEEMEKERIE KO
BUBEZEZTYFILA L BMDLRETS. UFY
A F DB E OB E) S b EMMOER TR
<HIfFEhTW5. HBEEMREKBEKTIE L & DM
HERIZKD, KOBALSBEIMFI NS LREINT
W5, AT, EMIEN7MRL CTERTY 5%E 7S SEI
R BT & O BARR OB Lo IR S N, Lit oM
NN - PUBES RS Z B 7= O EMNERENT S EE A
5N TWA. Bt/ il 3 & O SEL B AR I I A4
i, I LT R E N EE R E E R 2T EE ST
RS LiTFSA (LiN (SO,CF3)) 2 7K i e vh D e AR i it 5
K Li" RS T =17 - 72,

3-1 RAfAFEBRPETFEITE

FERANT IS 2 30 21213, T X EGEL
EBPHEHATHD. Kb, WikE#RT 2H T
OFEFZIC KLV EELEN D20, FEHT 2 EHTO RN
AT RRD, MO S <L Wikl 2 v THlE
270, ZheoEzENE EHTAETFICET 5
SEEMERDOAZED ZENTES . 2N ZERAA
BHE SR, YL B L O H/D FNRE L % v -
PR ER T, R LiTFSA /Kiswh o Lit & r
MiE B L OKEREEICHET 2B E 52 OICIEFITHR T
THhs.
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5 L 4
r Oun Mer(r) (+3)
— 4 L V
§ o3 G (1) (+1.5) |
& af ;
a gxxinter(r) ]

3 4 5 6 7 8 9 10

0 1 2

rl A
3 BRELITFSAKAZDAFHE H-H,X-HB LU X~
X B EE N MBI

X 31 [E AL AR i #2712 & 0 SRed 7zl 2 LiITFSA /K
Wi O H-H, X-H B XU X-X X : KFEUSNDFET)
DEREE AR ZTRT. H-HMO%E—E— 7138
2.8 A ITHN, HMADME (2.37~2.44A) EiELCTE
<, iEHEDOKDFRIOHEERNTTNZ E03 005,
AT, KEREESMEEIERL =1.81~1.84A IZHN
5 0-HopFHHEERICERNT 2 E— 27 THEDWT
5N%. LLRDNS, gu@) WTIEREEOKERES
HAEERCERT2E— 08N TE5T, HIEE
LiTFSA /KIS ClIAR RS HEMERADEF TN &
ZRBLTVWS,

3-2 BEEEREARBRDANI— 3> N

JR T REEES IR TR E DREIEIN T A =% — %155
Z &I TE/RWAY, Raman 73 YEIEIEHE TR & b
NTHEND S, ZOMHO—-DELT, Li' miikEE
EEBMWICHMHT LN TES. Hglbaniz
vem 'ZBUT D Raman BELRIE I(v) 13, TW) =J (V) ¢
THRITIEMTE, ZZTLW & glFZFNZTN Raman
BEFETERETH D, —F4, HEIEXT qou=20
THO, It OR2RBEEEKT 5. LITFSA
NS 725 KB TIE, TFSA IZVRE S 1% Raman /N
CREEOY F U LAFBEEREE TOW) o 7O
R) MB=ZDDLFENH 2 EKETE, ZOWRED T,
ROEK DI AN T 5N 5.

TO) =Ty (W) vy Jo (V) wept Jy (V) vy woeereeemvemeeenens 1)

ZIZTC, ZDD¥EER L 1~3 SEHRL TWD.
FEHNIEIET DM, IW) vs o 7BV BB J1 (W)~
V) OVHEZHETTDIENTES. L(v) OYHE
Z D THAIRARIB R 04T CHER A B 25 5. [
BRI A BRI A DI 2 i T 5 7201 S IEK 2l
MUTEINGEML, [ 2HERDS. b D
DOIRB AT 2 EICRE VIR T &, BENR L) B
KR 2BDIENTED. EHELOTIN—TIEIZOD
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< 8 li 5 1.0]{e-e—cee

5 oligomer £ free

- =

o 6 W 0.8 ®

8 < \ cIpP

> £ s AW aiade
£, 5 4

Q 2 /e

z g os A

o 2 / e,

® 2 T 0, d ‘e
c n i / °
< 2 oligomer o

g 0 9 0.0] 0—0—e00 6 00-0-00 00-*

o \I7\14:venu7:10berl7:ron'1 770 & 005 010 015 020 025 030

XLiTFsA
K 4 Raman BEEF () & LiITFSADEILDEICIHT S
ERAHEEHK B

Raman HUELIR T & AR50 A 2 SR D 2 Tk 2 Ml & /N
BlsRiE &AM 72", 412 LiTFSA /KIE#K D TFSA @
Raman N> RIZH LU CHHAL R E2RT. HIEE
LiTFSA 7KIEWEH (eprpsa>0.25) TiE, Li 12 HEACAL
U7 $EflA = >kt (CIP) MELKFIET DI EM3nb.
X 51T, Raman 8UELAF THR® SR ICHN 2 ¥ —
ZI3MERES CIP K0 i EN K E <, #HE D TFSA %
GOEER PV OdXY—) THHRIENDMoE. ZD
FU I - 3ERENHBEREE TAERINTNS Z
ENpnB MDY Ial—3 a3 iICXB@Hns
ZOF ) I —I3HEEENL TFSA & Li' & sE L7
REETH D Z ENDho T

4 BERA A 2 RED OBBRICEE

JERSICE > TREINSZY FIL-T T LR
A F RRZY T L-TREEMOEMRKRE L THEHT
HBHENMESTN TS, AU FULSE, EM
BB Z WY F 7 A — i B O M
RN 1672mAhg ' THO, ROV FILAFE
MIEMO 10 L EOBRRTHZ Z &5, KiEAAEHE
MELUTHEACHIENINTNS., LrLAans, i
NEEPITH D 2 &, BRI HE OB T PR B MR
WABRHT 2 E Vo #END D, ZHUTH LT,
OBTFMAOEMBHESENZ ENDS, UFIL-T 5
A LVRIEA T AR & BRI WY F U L-FidhE
WmAERINLY. BB OBMONEIREZ NS Z &
1%, TOBMAPORGEMEZ TR, BHRIBIFRED
FODHIRERSD Z EICHDRN5. BHMONERES
MBEDDEHBHED—DEL TERILY T E—F
SAEND B,

4-1 BREMAEFAVE—F U RE

FUDIZ, BRULHEA D E—F 2 AFEITDWTHEIC
il TH L. A P E—F > ZIRTBRILFE S X T LITH
INGIRIEHZENL, TOREESENET S & T
DE—Y U REWD RERKERD D HETHD. AT
BEMMNTHZZENSIEMHIBETHIET S Z EMNT
E, AMGEBOEEEEARNT S LT, EMichirs
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FRSERER T LT D 2 ENTE 720, Hi
g B X BSOS DM A 5. BRALEAL > E—
52 2k EB MO B SOSMATICET T 51213, Bk
ROSSIKIEE, BRI, REMO 3 5k & b %
MdHB7. WEMEEE, LSBT BIRENT DR
PO AT LNDANBEHITKDIRES N, T OFK]
DIBEDANEB IR BEINTNENDI T ETHD.
B, ANEBICHL TREREENREIGE TH D
EWVWSZETHD. ANEFxLO BXUx2@® iTxt
T2 AT LOHNEENENTN YL BLUEy2 ()
DEx, ANES {x1(®+bx2@®)} KHTHHNES
2 f{ayl (0 +by2 (0} 725, ANEEZBMESET
56, ~BICEMRIEEZBRINE & BT D 5~
10 mVAREICHRET 2. AL SITRPREMZEML 7/
WZETHD. Thabb, BREAWEERFHIZIH N TR
ML LRNZ & 25T, EBROBELLER TIIAEH
WFSERICH T SNBWEANZ N, BB TSRS
WZEBROMICHYET D, ZOLA, FIEICEWFSE
E (SOC) MEALT DD AL Nnin. £
T, REWZEMZI WA D E—% > ZOFIEEN
B,

A E—F > ZAOFRENEERT B0k LT
1985 4E1T Stoynov 6V I AEMZE Bz P E—4
A% 3Kyt (GEEEL, REEEh, W@ TYov b
IT5HZET, HOREDOA D E—F > AZ2RET ik
BIRELR BoNA P E=F 2 AART MU, B
Miiz2 & =XKTFIFANTOv b ({1 2E=F22Z
DE, ERPBIOKMEH) 295, HNWT, ZXZ b
I EOFR—EEHEO 7Oy vEAT T CEICL D
SMITHEL, ZOZRILERINFZA 2 E—F 2 ZADAL
K% 3 2 IR AN 35 0 TCIRE ] il 12 2 [ 73 S 1 C W & &
%, fERELT, BRI bEMHELZBREOT > E—¥
CAMRETES. LD, BT Z2RICONT
b, AN ZZ LA D E—=F O ABRETHEN
TE5., HFBMCEEREZAML FEMEBOSITHYS T
%), ZFOHERANGEE TN ERIREZ EE&T
5. BERBEEFIIFMEMRIHRL, INECTREL
RIEZBHIT 2 LT D E—F 2 ANELGNS. 55
NizA > E—=¥ > 2A3HROHETHIET S ZET, 7
WEHODLBEE DA L E—F L ADBRETED. ZD
KO HEMEBIRE A P E—F 2 A2 FRITET 55
5% in-situ 1 2 E—F 2 ZAHEEIERY.

4-2 BENAAVREERBWNC)FULA-RESHO
B RICEE)

IR A ik 2 W2 7 A s D in-situ
A 2E—=F 2 APETH S N7z Ed R & & 1CEE
(DOD) IZHF 2B DA > E—F > A %M 5 ITRT.
UF U L-FiEmOREMR T 23 BIU21VIC
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0.5
0.0 e L 5 . ; A i . .
0 10 20 30 40 50 60 70 80 90 100
DOD /%

125 DOD 6 %
(0] (]
OoDOD 25 % (b)
oDOD 50 %

666 mHz DOD 75 %

100 150 200 250

Z'| Q cm2

5 AR VREERBWNVEUF YA REESHORNE
g ) CBEOAE—F U RARI ML (b)

BIEN—E &85 7T M—EHES BT NS, IREFI1
F oWk ERWEZY FULA-REBR TS 7 b —fHE
NEHIE N, AT, 21 VDTS5 b—ERIcBNT,
DOD=35 % TEENDO TN R L. HEHE (C-
rate) EWEAE, ZD21 VDTS5 h—EHEBOEE
RIS N, C-rate N WIEAICEEE ICEBIZ N
7.

FhE R OB DA > E—4 > A TR IER T M A
—D L EBOMBAEE SN, HEIEDIIONT,
457 Hz fHE DMK L, BER THEEIE Nz
DOD=35 % T¥MORKEINHRA LA 2. FHEHlZ
EBT DA, 457 Hz MHEDFMNIEmEEE 7 « v 7«
U &D, AMOBRHBEIHEITICGER T 2 ¥ M2 S RE
T&E. WEFRICAMOEBERBIRIINEKT 21
L0, DOD=35% TEEMFHEEZEELLNS.

G4 DIHHEEL DS Li OB WHBE K Li— Li*
+e7) MIEWEE, BT LiTICERMT 5 G4 TR
B9 %I ET, SIL OEEFIHEEN CIP 4 ) IX —
AL, BENERTS I ENREINTNSOW,
LMo T, MEERE LINICEAMT 2 G4 DARRBICEK
0, Li"OEMAAIGHIE N, EEOBWBEHRITAHEK
L, BEETNECS I ENRBI N

5 Y [

UF I LA F BT TICHERRMIGEDWTS
0, BRHBHEOS 5258 KODITIE, KAES
MOHRENBH TH S, 1 F kiR BIREEREAR
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WEREREBEMEMRE L CTH/HINTHY, EBW/E
R SE COBMBBONT B Z XRT 5. N
T, DT HIRA b= ZHNHED T B i AR &
FRRD, A F P RESCEBEERERRT TIEINS
DIERIAER O /z750. Lo T, A F ildhoidi
JEEMERIRD AR T—3 3 Voo S, &
WG D BIR R D 72 5 T IHE IS AR ThH
%, —T, HEHAZEBEMOLRITHEY, EBEERLT
WD EHEME T DM E L2 o T 5. BER
P OBIRIRED 1= DA, 5, FBHMDBE
FilrE UCRET 2 Z EICifFdT 5.

HEE AR O—TBIE, HABINIREL S ERF T 2 B &
[EFZE] (No. 22K14771) OFBIZL O BINZI &2}
Fil, ZZi#EEEERLET. O M A KRB LY
B EERERRD AR T —3 3 V€I - TR
WM R R IR (FR KT, kT - X # e sl 5
DWE B XN TIIBHIEBEBIR (LK), in-situ 1 > E—
&l CEER IS B W W RIE B SRR - P
HEER CREERLRYE) I REBIEEIT/RDELE. Z0H
EZBHEOLTLIOPBIHL ETFET.

o m
1) C. A. Angell, Y. Ansari, Z. Zhao : Faraday Discuss, 154, 9
(2012).
2) L. Suo, O. Borodin, T. Gao, M. Olguin, J. Ho, X. Fan, C. Luo,
C. Wang, K. Xu : Science, 350, 938 (2015).

1

1

®
@

3) H. Doi, X. Song, B. Minofar, R. Kanzaki, T. Takamuku,
Y. Umebayashi : Chem. Eur. J., 19, 11522 (2013).

4) H. Watanabe, N. Arai, J. Han, Y. Kawana, Y. Umebayashi :
J. Mol. Lig., 352, 118705 (2022).

5) N. Arai, H. Watanabe, E. Nozaki, S. Seki, S. Tsuzuki, K. Ueno,
K. Dokko, M. Watanabe, Y. Kameda, Y. Umebayashi : /. Phys.
Chem. Lett., 11,4517 (2020).

6) K. Dokko, N. Tachikawa, K. Yamaguchi, M. Tsuchiya,
A. Yamazaki, E. Takashima, J. Park, K. Ueno, S. Seki,
N. Serizawa, M. Watanabe : J. Electrochem. Soc., 160, A1304
(2013).

7 WHEEBE: BRI CE—F 2 XL,
(2022), CGh#).

8) Z. B. Stoynov, B. S. Savova-Stoynov, J. Electroanal. Chem.,
183,133 (1985).

9) M. Itagaki, N. Kobari, S. Yotsuda, K. Watanabe, S. Kinoshita,
M. Ue : J. Power Sources, 135, 255 (2004).

0) A. Miki, K. Nishikawa, G. Kamesui, H. Matsushima, M. Ueda,
M. Rosso : J. Mater. Chem. 4,9, 14700 (2021).

1) N. Serizawa, S. Seki, K. Takei, H. Miyashiro, K. Yoshida, K. Ueno,
N. Tachikawa, K. Dokko, Y. Katayama, M. Watanabe, T. Miura :
J. Electrochem. Soc., 60, A1529 (2013).

% 3

il BHEE (Hikari WATANABE)
FRUHIRL R 2 A B T e b AR (7278~
8510 THERIFH LI 2641). HiH K%
REEBE H SRR E TR ) B AL 2
(LR &7, Bt 8.
(HAEDWFE T — <) KA S A B R
WD BATE & B D 53 T AFA A DT, (R
k) Hifk.

E-mail : h.watanabe@rs.tus.ac.jp

R & E &

[FeAfifET] OEREHEL TV T

MER LT O L) otikdr, 00 TR 55
I - ML
D) oWk OR B e B X UG D
LH, 2) S FEOREE X OFEMREICH
LA, 3) HTHERB X OO TEOIS B,
4) DAL L 7% BRI KB L UFHR R &
RIS BT - AL 5) RITALEE RS O WLk
SFIH 20 - MR ERTE, 6) T ofl,
ARG OTERE 2 071251 & 5 720 A 71

i &

RN AR FONBTICB LTI, FiBEE—wEw
FHA. IHOEERPEMTH L LT L, B
HFOEBLBEMIEDLIOTHVWETA. %
72, MRMWELRATE VT — < R BRI DWW T
3, 7= RMEOEMREITIDEY R LB
LTWZ2n Tt tA.

BEVWELEL
ARG LS [RARE] WMERES
(E-mail : bunseki@jsac.or.jp)

362

ShtEE 2023 9





