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Abstract . A polyphosphazene copolymer containing both 2,2,2-trifluoroethoxy and p-carboxyphenyl
units was newly synthesized. According to '"H-NMR analysis carboxylic ester content of the polymer
was 28 mole %, and the ester groups were converted to carboxylic acid. This polymer was neutralized
using varying amounts of Ba(OH), and Sr(OH),, and the possible formation of ionomers was studied.
It was found that about one third of the carboxylic acid groups was necessary to be neutralized before
the formation of ionic clusters. The ionomers were soluble in DMF and THF. They showed relatively
high T, values of about 110C.
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Fig. 1. Wide angle X-ray diffractograms of (a) polv([ bis
(2,2,2-triflucroethoxy) phosphazene-co-bis( carboxyphe-
noxy )phosphazene] (b) 12 mole % Ba-ionomer, (c) 10
mole % Ba-ionomer and (d) 12mole % Sr-ionomer.

Eh = o] Pohe] o] 250] o gl multip-
lete] FAlE wrefE)? gH Ba't o]e%

10 mole% 2§3H= ionomert: 20=7"(d=12.6A)
ol A diffraction peakE H.oiF 1, o]+ 12 mole% 9]
Bat t & ¥3hsl= 2$-Hr} 33 multiplete] 27]7}
& hrlgeh

o] Aol multipletdt} ] £ cluster®] &+
small angle X-A 3"z o}l 4 g@lov, 2
Ao A FabdaEn) 4R 4 (Fig. 2)o] o&tdd
th, MAE v AA e ¢3HhH 12 mole % Ba-iono-
merol 4] clustere] 7] 200~1000A1d] W sked
10mole % Ba'* ZAolME 200~2000Ac i A
A8t Avket cluster’} EAES 4 5 Uk ol¢}
7ol multiplet &2 cluster®] 27]7} 12mole %
Ba-ionomer2l|A] Et} 10 mole % Ba-ionomerai| A
o] 2 AL o}z FAE e & 5 glovh of
nE o] &F et o AR oMo R FUkshd
aggregate] =7|E Z7IA|7]7]| Bl aggregate?]
48 Z7MA dRA 07 278 FAhANTE AL
ZZg} ool Yl ¥ A7t dasichar
mc}, 22l Bat o] gheFo] 7mole % 4 clu-
ster®] EAli= Mz #A4o2 A + gl
o}, meld B dAellA o
zene +5%)2 2% Ba' "o w27}
= ¥ojo} ionomer’t FAHE

meHaA Z ger, FAREC

9J¥ polyphospha-

2 10 mole%
A
P

502

Fig. 2. Electron micrographs of Ba(OH);-neutralized
polyphosphazene ionomer. (a) 12mole %, (b) 10 mole
% Ba-ionomer

FHol el Fwsh WA

ionomer”’} A4HE &

o}o} jonic cluster &
#2123 gxdvn

2 % Qloh oo e ANE thet gol MY
4 slch %, SRR AP o R A
o9} Qlejo] 27 eb% Wohleh ape] B0l
WSl ol% Fgole g mEAAtEe 4%

ZHgo] oFFtn & o2& Apole] o] &4 aggregation
of Yolu}7] gt refut, SAILEAS] G A2
Fel o] &g aitake] A2
2lo] aggregation

o B g F40les T

93t o] 259 kg5 S Fr}ste] ionic agg-
regationo] THEOIX A ®r}l, o® Sr'Tg 12
mole % I3tz u¥AE Ba' & X A
o} #-x1gk TEM ARzlS HodFlow, cluster 27
= 100~ 1000A0] It}

Polymer (Korea) Vol. 17, No. 5, September 1993



Eo 2l o] 2]

1 &

Tonomer®] 43S z¥= polyphosphazene L }&-0
2 A5t 2 Al 2 =& AvEgitl, o] poly-
phosphazene ©]Qxv52 THF, DMF S A
SalElo] 7hg Aol M- Hojg S & F AUk T,=
108~115°2 polyphosphazene FAFES zH= 118}
2 Hud & T8 BAFUTh 281 ojekn
aExel "4l o259 aggregationd wide
angle X-ray diffractogram¥ TEMo g 2218 4 gl
Atk

Zae] 2 o] Ao} FerlgAe) AQo s 3
£ 240 ) Zol FAr=gYTh

kil

3

Mu

1. J. Holliday, “Ionic Polymer”, Wiley, New York, 1975.

2. R. D. Lundberg, “Encyclopedia of Polymer Science
and Engineering”, Wiley, New York, Vol. 8, 1985, p.
393.

3. C. L. Richard, A. Register and S. L. Cooper, Polymer,
30, 1227 (1989).

Eaj A177 A535 1993 9€

4. D. J. Yarusso and S. L. Cooper, Macromolecules, 16,
1871 (1983).
5. A. Eisenberg, Macromolecules, 3, 146 (1970).

6. H R Allock, “Phosphrous-Nitrogen Compound”,
Academic Press, New York, 1972.

7. H. R Allock, Chem. Rev, 72, 315 (1972).

. H. R. Allock, Science, 193, 1214 (1976).

9. H. R. Allock and C. Kim, Macromolecules, 23, 3881
{1990).

10. H. R. Allock, M. L. Levin and P. E. Austin, Jnorg.
Chem., 25, 2281 (1986).

11. D. P. Perrin and W. L. F. Armarego, “Purification of
Laboratory Chemicals”, 3rd Ed, Pergamon Press,
New York, 1988, p. 356.

12. H. R. Allock and S. Kwon, Macromolecules, 22, 75,
(1989).

13. S. Cohen, M. C. Bano, K. B. Visscher, M. Chow, H.
R. Allcock and R. Langer, . Am. Chem. Soc, 112,
7832 (1990).

14. H. R. Allock, G. S. McDonnell and J. L. Desorcie,
Macromolecules, 23, 3873 (1990).

15. D. L. Pavia, G. M. Lampanan and G. S. Kriz, “Intro-
duction to Spectroscopy ; a Guide for Student of
Organic Chemistry”, W. B. Saunders Company
Press, London, 1979, p. 68.

16. M. M. Coleman, J. Y. Lee and P. C. Painter, Macro-
molecules, 23, 2339 (1990).

oo

503



