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The polyphosphazenes with their ease of substitution
INTRODUCTION continue to provide an array of polymers suitable as

electrolyte host materials.
The use of ethylene oxide (C112CH20) main and

side chain polymers with alkali metal salts as REFERENCES
solvent-free polymer electrolytes has developed from
the parent Polyethylene oxide (PEO)

1 
to the more 1. P. V. Wright. r_.P2_yaer J. 7. 319 (1975).

exotic and highly conducting Poly(bis(2-(2-methoxy-
ethoxy)ethoxy)phoephazene (KEEP).

2
,' We report here 2. P. N. Blonsky. D. F. Shrlver, P. E. Austin and H. R

the thermal, ac and dc conductivity, and x-ray Allcock. J. Amer. Chem. Soc. 10.6 6854 (1984.
diffraction properties of a new class of polyphospha-
zenes that possess polyether side groups linked to 3. P. N. Blonsky, 0. F. Shriver. P. E. Austin and H R
the flexible inorganic backbone. Also details of the Allcock. Solid State Ioullu 18 and 19, 258 (19681
initial study on the effect of crosslinking KEEP with
Poly(ethylene glycol). (PEG). on the Ionic conducti- 4. H. R. Allcock. P. E. Austin. T. X. Neenan. J 7
vity and mechanical properties are presented. Sisko P. M. Blonsky and 1. F. Shriver

_Kacr olecule e In press.
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5. P. N. Blonsky. Thesis, 1986. Northwestern Lniversit,
A series of fully substituted poly(alkoxyphospha-

zenes). (NP(O(C2 140)xCH 3 ]2)n (n > 15.000 and X -
1.2,7.12,17) along with KEEP (X - 2) crosaslinked with
PEG (aol wt. 1000) were synthesized.

4 A systematic
nomenclature based on the number X. of ethoxy groups
in the sidechains is employed in this work, (NEX-P. ,--
eg. for both side chains X - 7 we write ME7P. For u
the mixed substituent polymers, we use NE(X/X')P(A.B) -o.-

where A and B denote the relative percentage of X and
X respectively eg. ME2/12P (50.50) which is a 50:50

mixture of X - 2 and X - 12 sidechains.

RESULTS 2 3(-005RESULTS> s-o

AlI the polymers synthesized formed complexes -
with the following lithium polyfluoro-sulphonic acid

salts: LISO3CF3. LiSO3C4F9 and Li2(SO3)2C2F2. o0
Previously.5 It was found that a ratio of I0-o Or -006 ...

sixteen ether oxygen$ to one lithium Ion gave the ccz,
highest conducting KEEP complexes (the oxygen in the
P-O-CH 2 link is not included in this count). This
stolchiometry was again found to give the optimum
conductivity with the new polyphosphazenes.

The highest conducting polymer salt complexes
were found to be amorphous at room temperature by USC FIgure I. The variation of the opt iLss
and x-ray diffraction. Only the MEI2P and MEI7P conductivIty (- ) and glass trans tion tepperaturO
polymer salt complexes showed low melting complexes (pure polymers. --- I with sidechain iength X 41 .0J
at -5 and *15 C respectively.

A~c P'.'si 0  For
The ionic conductivity was determined by complex [-F

Impedance measurements using Platinum, ion blocking, NTIS c.zI&I
electrodes. Figure 1 gives the conductivity of the
polymer salt complexes at the optimum stoichilometry D TAM
uf sixteen ether oxygens to one lithium Ion. Tihe U!
figure also includes the glass transition tempers- T
ture. Tg, of the pure polymers. Plots of LnoT 1/2

)

or Ln() versus l/T gave a gentle curve similar to
those observed for 14EEP complexes.
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