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FTIR Characterization of lon Association and Phase Composition in
PEO-based Polymer Electrolytes
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Abstract FTIR spectra of P(EO),LiX [X=N(SO,CF3),, SCN, ClO,4] polymer electrolytes have been ob-
1. It was shown that ion association in the PEO-LiSCN
system is more serious than in the other two systems. At a high LiSCN concentration, contact ion pairs, triple

tained for ethylene oxide/Li ratios from 60 1 to 4

ions and dimers are main ion species in the polymer electrolytes. However, free ions are main ion species in
PEO-LiTFSI and PEO-LiClOy systems. When Li salt was added into PEO, a plastizing role of Li salt anions
can lead to transformation of a crystalline phase of PEO into an amorphous phase. When Li salt content ex-
ceeds a certain value, some kinds of crystalline complexes will be formed in PEO-LiX systems.

Keywords polymer electrolyte; ion association; crystal; FTIR

SR PR RS AR S 1 b BT 7 % TRE VAR KA ARSI & i s —

HAEE RO, IR TCR S YRR b %410
Z IR AR AR, X 7 A B 7 AR S i s b
AL, I ERZR TERESE It R (2R & 9 i gt o Ay

PR IO FR) 1A S R T L B S AR TR A
Wik A= 2% G — R s A R AT, BT T R T
b Sua a= /SN (DTG SN E NEEk =R RN S IR g7/ ka2 2 b
BN, L, ERAYIEMR T, BRI

* E-mail: yyang@xmu.edu.cn

Received December 8, 2006; revised June 15, 2007; accepted August 17, 2007.

X

MTREVRMTAR, KERHEFRIPITEIRE
WA, PR ER R B AR ) (K 45 1R, B SR IR KB 2
Wi 5 A 2R PR HL S R/ TS, IS RS B 1 1A K

[E 5K [ R BF 254 (Nos. 20473068, 299253 10) M1 & #8E JE RN T 15 4AE BT HE S B H .



No. 24 FE PSR A ORI S YRR T T

5 SR I A7 I A LA (FTIR)BF 5T 2833

AR B he ) LU, RERSER LT 2 A IR, T
PAFFE MR FE, R, BERGHBIREIFALE
LRV R, MEH RN HAT— M. Lascaud 0@
o LU SR A v I T AT ] G A (1 G R N R B
FELAAE U P 0 110 A IR S 15 1 PR 3 6 2 T A 8 D) T G
. ks b, HTREWA WAL, PR ITARE
SEAMRES, R — R I T A SRR, X
W HEPBUAR AR FEH D, RN
.

X T RGO TR &S T, A
A 21 A% (FTIR) A& AR W A R F- Bz —. kiR
TR FTIR BAS R AW IR AR R AT T 5T,
S5 RUIESE TR R AL B 4G LB - A )]
AR EAEH. LiSCN [WZLAMR g 3 2 ELAE 2000~
2200 em ' [0, 5 LIRS WA BB IEA BAT
HF, P, SCN™A] DUEN — PRI R4 F kA
FERPIE TGS, B2, BIHAIRAE%
H 7 34 < PEO-LiSCN 1A R AMIF T IR IA.

LiSCN, LiN(SO,CF;), F1 LiCIO, #0424 ri s e fif )5kt
o I SCRE IR . O TR T e 145 PEO i)
BRAS, ASCHIX 3 FRELER A s T — RIIA A
BLLLIY PEO HEERA WML, T FTIR 0K, HS5
17 PEO-LiSCNAA R I & 1465470, 5 1 2 il
EARRIAT LR, [FIRIS TS T 3 R EE X PEO SRS,
ANt

1

1.1

PEO (Aldrich, M,,=600000), {#H T 50 CE=*
T4 24 h. LIN(SO,CF;), (i #x LiTFSI, Aldrich), f# F#i
T 120 CHA T4 24 h. LiSCN (Aldrich), 18 iy 75 4%
WSTR[ 1013 AL 1 7 VEHEAT P IR I /K AL 3. LiClO, (43
B, Bl aln A w] e, AHET 120 CEAS
T4 24 h. ZH5HPLC, AL 2 7 5= i), B
ffH.
1.2

HEFEH TR — BN IMAZER O, =
PEFE 15 min 5, JIIG & PEO, ££ 50 ClHi#i$: 24
h 513 20355035 W IRRE AR . FH R e W D VR IR
TN LA T KBr % b, R 4 A iR
AR R, £ QI 8 R 255 R LA .
AR R4 R R A P(EO),LiX (X=TFSI, SCN,
Clo,), H:rf n=[EOQ] [Li], n £ 2~60 X |fi.

i FH & 1H Nicolet 24 w] £/ ) Avatar 360 %Y {i HL it
ARLT AN O TINR, REEKEL32, K2 em .
HEAS M AT 8 AT W DU S <P H,O
L CO, T i Ab #E S F2E A ] omine 204N A3k
ATAbHL.

2

2.1

K 1 4T P(EO)-LiSCN #f 54 2000~2120
em” ' Z A C=N MZEHREhIEAT. Sy T 5H i 2 il 52
& 74 G 0L, RATRZIE w5 AT T 2Rl
i DUE B SR EE S A thdm & R i, i T
2066 cm " MR JE T FH S (SCN ) B 71 129 25
FXF(Li" -+ SCN ), I £0 4G AN BE X 41X 5 B 1
B AT 2076 em ™ RO g T LR 2 Tk
(Li"SCN ™) ¥ 7B 25 1) — B AR(Li"SCN ™ ---Li "SCN "),
[ RELT AN TE 7 X A IX s 12,

Absorbance

2140 2100 2060 2020

Wavenumber/cm’'

B 1 P(EO)4-LiSCN [ vey W M 44 2k
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Figure 4 FTIR absorption spectra of P(EO),-LiTFSI system in
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