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Fig. 1 The FTIR spectrum(carbonyl)al HPU/{ HPU
+ LPU) = 30%
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Fig. 2 The decomposition curves of FTIR spectrum
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Table I Decomposition results of HPU-LPU/LiCI0O, samples in the C—0 and -—O— stretching region

C—0 stretchning region

—0— stretching region

Film EQ/Li** Peak position (cm™") Peak area (% ) Peak position (cm™") Peak area (% )
I I I I I I 1 I
HPU30-LPU-2* 1726.8 1702.4 48.89 51.11 1112.1 1076.0 41.15 58.85
HPU30-LPU-4 1724.2 1701.2 49.01 50.99 1111.6 1076.7 39.33 60.67
HPU30-LPU-8 1724.9 1702.4 58.27 41.73 1107.8 1070.0 59.73 40.27
HPU30-LPU-16 16 1725.8 1703.8 59.70 440,30 1104.8 1066.7 66.60 33.40
HPU3(0-LPU-32 32 1726.3 1703.9 59.48 40,52 1104.5 1066.2 69.70 30.30

* EO is the number of the ether oxygen.

b HPU30-LPU-2, 30 means the weight fraction { % ) of HPU in the polymer matrix and 2 is the molar ratio of ether oxygen groups and Li* .
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Fig. 3 The FTIR spectra of ether group in HPU/{ HPU
+ LPU) =30% with different EO/Li* ratio samples
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Fig. 4 The decomposition curves of FTIR spectrum
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Peak I : free ether group region; Peak [l : bonded ether

group region; Peak [Il :free ether group region
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Fig. 7 Raman band asseciated with ClO; v, mode fitted by the sum of Lorentzian lines

Peak I : for free ion; Peak II : for jon pair; Peak [ll : for ion aggregate

23 HBEESHK

Es B FEET HPU + LPU/ LiCIO, &
(EO/Li* =12)MMSELSEE S HPU FEHX
& MNEAPALELK HPU EFR R E KT S
BREM AZHHESRE EANSE XTERE
RyBIXEBRAYEARENGH, K HER
HMEX, FATEFHNIB M SENER.

—a—25T
—o—40C
—a—60C
—— 30T
—o— 100T

C L L 1 L 1 i L 11
0 10 20 30 40 50 60 70 80 N
HPU/(HPU+LPU) (%)

Fig. 8 Dependence of HPU concentration on the
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Fig. 9 Dependence of LiCl0, concentration on the

conductivity for HPU-LPU/LICIO, series at HPU/{ HPU +
LPU) = 30%
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Fig. 10 The effeci of temperature on ionic conductivity of
HPU-LPU/LiClO, series at HPU/{ HPU + LPU) = 30%
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SPECTROSCOPIC STUDIES ON CONDUCTIVITY OF HYPERBRANCHED
POLYURETHANE ELECTROLYTES

HONG Ling, TANG Xiaozhen, WANG Xinling
( School of Chemistry and Chemical Technology , Shanghai Jiao Tong Universizy , Shanghai  200240)

Abstract Polymer electrolytes were prepared with hyperbranched polyurethane and linear polyurethane as the host
polymer and LiClO, as the ion source FTIR spectra was used to analyze the bonding degree of Li* with carbonyl and
ether groups.It was found that Li* preferred bonding with the ether group,and bonded with the carbonyl group when
the salt concentration reached a certain level . The bonding degree of Li* with ether groups and the carbonyl groups
both reached a saturated state at a salt concentiration of EO/Li* = 4.Raman spectra was applied to analyze the
aggregation degree of anions ClO; . The fraction of comlact-ion pairs increased with increasing salt concentration .
When the salt concentration increased to EQ/Li" = 4, the salt aggregates appeared , but the area fraction of aggregates
was merely 1.2% .This indicated that the hyperbranched polyurethane could function as a “solvent” for the ILithium
salt . Conductivity analysis indicated that the conductivity kept increasing with increasing concentration of HPU and
the conductivity maximurn of the present system appeared at a higher salt concentration (EQ/Li* =4} which could
be atiributed to the high solvating capability of the hyperbranched polymer. The ionic conductivity of all samples was
apparently enhanced with increasing temperature, and the Arthenius phenomenoclogical relationship could be used to
describe the conductivity behavior.

Key words Hyperbranched, lonic conductivity, Polyurethane, FTIR spectra, Raman



