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Fig. 1 Mid-IR spectra for (1)BM350. (2) BM350/LiClO,,
(3)BM350/NaCl0,, (4)BM350/LiBF,, (5) BM350/LiCF,SO,
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Tab. 1 Mid-IR spectra for BM350/salt complexes (500—1500 cm~)

BM BM - LiClO, BM - NaClO, BM - LiBF, BM - LiCF;S0, Assignment
1472.0sh 5(CH,),
1457sh 1457sh 1456.6m 1457.4sh 1457sh 6(CH)),
1356.8m 1356.3m 1363.9s 1363.6m 1356.8m w(CH,),
1247 m - 1247sh 1247sh 1247sh 1247sh +(CH,),
1103.2vs 1090.4vs 1093.2,1113.1 1084.2,1103.1 1097.9s v(COC),
broad,vs broad,vs
951.9m 952.1m 949.8m 951.8m 952.2m r(CH,),
933.5m
846.8m 841sh 844sh 842.9sh 843.5sh r(CH,),
835.2m ‘ 837.4sh
760.7m 8(CF3)
642.1vs 6(S0;)
586.1sh 86(S0;)
522.0m 519.9s v(BF?) or 6(CF;)

Band intensities: m(medium); s(strong); vs(very strong); sh(shoulder). Mode assignments:
r(rocking); s(twisting); v(stretching); w(wagging); z(torsion); d(bending). The subscripts
a and s denote the asymmetric and symmetric motions with respect to the 2-fold axis pe-
rpendicular to the helix axis and passing through the O atom or through the center of the
C—C bond

Tab. 2 The electron orbit binding energies (eV)* of various core level elements
in BM350/LiC10, complexes

le 0]!
[LiClO,] o,

(wt%) C—H c—o0 c=0 c=0 c—o
0 284.6 286.1 288.1 532.7 531.3

10 284.6 286.1 288.1 532.0 530.6 206.9

20 284.6 286.1 288.1 532.1 530.7 207 .4

30 284.6 286.1 288.1 532.3 530.9 207.5

40 284.6 286.1 288.1 532.3 530.9 207.5

LiCIO, 532.4 208.2

* Take 283.7 eV for C,; in the ESCALAB instrument as the standard

BM 350 BREES W mid-IR R

BT EO BITEHIBERELY 4.5:1,5%15 Armand 8 ¥EFTAORE B
B s AR L B — B9, BM350 RABSAMN mid-IR HELEL K6
SEMETFTUR BM3S0 WshMBARTL A% X~ SREAREN, IR
MR 2EIBERTORDERBEROEI, XEFEHBER%: C—0— CHHH
R FR MR, C— O0—CHE MR, 7 BM350(st PEGME, PEO) tiC—O—C/#
SEMERAE 11500m™ Lb% 4 , (BB T S (R R AT AU S SR B 105 cm ™ 4b 27
H—BofrB: Papke %A WHEAMFERIERT C —O0— C MHRIR R F b G REY



TRAE: RELXBRRFARNEEL_ERALZCY
34 HHEEF-BO FHEIERNTIR 363

24, B1EBR BM350 —HEBREREESY, [ C—o—CRiki&a i HeEEY
fr¥. S5E 11, E 1(3)% 933.5cm™ fhAE—FHEGES, D), XEXSRPRLED
BOKFE, ClO;7 MRWcHr2% 1100—1025cm™!(s),650—600cm™*(s). B 1(2)F 625.4cm™4b
AR, B 1(3) 1 625.7cm™ LA R, X g e ClO; AURHER L,
XPS gEils#r

#&t ESCALAB MK-II #s1FgEi#(Y I, % BM350/LiClO, BM350/LiBF, &1 BM350/
LiCF,SO, =fE ki RIE T8I0, HERFITE 2.8k 3. K 4 1.

Tab. 3 The electron orbit binding energies (eV) of various elements core level
in BM350/LiBF, complexes

[LiBF,] 0. , 0,
B F (LiBF,] B F
(Wt%) 1s 1s (wt%) 1 1s
c=0|c—o0 c=0|c-o0
0 532.7 | 531.3 30 532.3 | 530.9 | 196.8 | 685.2
10 532.3 | 530.6 | 196.2| 685.1 40 532.4 | 530.9| 194.3 | 686.3
20 531.4 | 530.7| 196.6| 685.2 LiBF, 195.2 | 686.9

Tab. 4 The electron orbit binding energies (eV) of various elements core level
in BM350/LiCF,SO; complexes

R O, ) O,
[LiCF,80;] F,, S,’ [L(lvcvféj)O’] F,, S”
(wt%) c=0 |c—-o0 c=0|c—o0
0 532.7 | 531.3 30 532.3 | 530.9 | 688.7 | 168.4
10 531.2 | 530.6 | 687.2| 167.0 40 532.3 | 530.9 | 688.7 | 169.1
20 532.4 | 530.7 | 688.1| 168.3| LiCF,SO, 533.2 689.1 | 169.4

M&E 2 BRI C BT FHELEARREENL, MOKET. CURFHRELL.,
5XREY BM350 MLLE, £ AW ERFHBE FHES S EEEK. IREA Lit 5§
ERo Tl LERTFREEEGFR RER LA FEARAERT . GHETRHESR
i, RPRECRARHARENEFETHES Lt RELAEH. LiClO, £ BM
350 (OB FIMLER TR AR, FEETRETFA, BAETER2R/N, BFRESHEA
FETHANEYE, HmER T TRNE SRR A RRE N, £ &R TR, &
U FREECHRXAFENR S HE R FREE AR RIERD,

BM350/LiBF, 1 BM350/LiCF,80, & &¥H C LR T Pl S EMIREEL
5 BM350/LiCIO, & &¥MHh C TREMTLE—B, #& 3 Fk 4 FRFIH, LRFEMHL
&4 F.S TRNURFHEESBENS BM350/LiCIO, &K&W Cl TREMEM,
WETRAFNERN, Wa LBF, hBILRESGERHNELRARE . E—PORRMNER
frH.
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STUDY ON THE CATION-POLYMER INTERACTION OF
POLYMER ELECTROLYTES BASED ON AN
ALTERNATING MALEIC ANHYDRIDE COPO-

LYMER WITH OLIGO-OXYETHLENE
SIDE CHAINS

DING Liming, LIN Yunqing, ZHOU Zinan
(Changchun Institute of Applied Chemistry, Academia Sinica, Changchun 130022)

Abstract A study of the complexes of BM350 with four different alkali metal
salts: LiClO,, NaClO,, LiBF, and LiCF,SO, by mid-IR and XPS is presented. The
results of mid-IR shows that the coordination of cation to polymer makes the C— O
— C band become broader and shift slightly. XPS analysis shows that the O atom
of two situations can coordinate to Li* (or Na*) and also that this coordination
results in the reduction of the electron orbit binding energy of Ci, F and S.

Key words Solid polymer electrolyte, Cation-polymer interaction, Ion transport,
Electron orbit binding energy





