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Abstract : A new series of ion separation membrane materials based on phenoxy and trifluoroethoxy co-substituted polyphosphazene has been designed
and synthesized. The polymers were characterized by ap NMR, FT-IR spectroscopy, elemental analysis, and gel permeation chromatography. The basic
phosphazene membranes were sulfonated to obtain better hydrophilicity and ion-selectivity. The membrane from [NP(OCsHsSOsH)1 5s(OCH:CF3)o2)n gave
excellent values of ion transport number, area resistivity, and also ion exchange capacity, compared with the commercial membranes.
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Fig. 1. Schematic apparatus for area resistivity measurement.
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Fig. 2. ¥P NMR spectrum of [NP(OCH:CF3)o42(OAD) 1580,
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Table 1. Characterization Data for Polymers

Poymer Ip NMR® FT-IR MW
GPO)

[NPOOCHCFy)s (OArksdh -69, <125, Aliphatic C-H at 260m’  4X16°

(-7 -141 Aromatic C=C at 1600,1500cn”
P=N stretch at 1250cn”

[NPOOCHLCFs3h3; (OArossh 58, -92, ! 6x10°
P-3) -133

[NPOOCHCF)om (OA)izl -98, -133 " 11
P-61)

[NP(OCH/CF3ks; (OAn)gh -106, -142 " 9x10’
P-1)

[INPOOCHCFsk (OAD:ssh -109, -143 " 2x1(°
(P-T)

a. Chemical shift positions were relative to aqueous 8% HsPO4

Table 2. Elemental Microanalysis Data for the Polymer

Compounds %C %H %N
[NP(OCHCF3)1.4(OAr)osdn  caled 67.40 491 9.83
(P-27) found 6792 431 9.64
[NP(OCH:CF3)134(OAr)ogs)n caled 67.56 493 9.85
(P-33) found 68.09 4.49 9.59
[NP(OCHCF3)o73 (OAD); 2}, caled 6837 499 997
(P-61) found 70.07 485 10.16
[NP(OCHCF3)os: (OAr)) cacld 68.72 501 10.02
(P-73) found 70.07 451 903
[NP(OCHLCF3)o2 (OAr)1 5]y cacld 68.89 502 10.05
(P-79) found 67.08 479 9.30
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Fig. 3. Area resistivity changes at various sulfonation time
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Fig. 4. Ion exchange capacity changes at various sulfonation
time,
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Fig. 5. Transport number changes at various sulfonation time.

Table 3. Electrochemical Properties of Membranes

Mmembrane Area resitivity Ion exchange capacity Ion transport number

[2 -] [meq/g wet membrane) [ -]
Nafion 112 279 0.7216 0.96
Nafion 117 2.9 09173 097
Nafion 551 242 0.7680 098
Nafion 90209 258 09874 098
CMV 296 1.1623 097
ACIPLEX 145 1.0350 094
P-79 0.29 0.6067 098
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gt FEuate] EAXNE vns Y Table 33 2o WAAY
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Uehlth sAlT o] mEgaFe A9 gk F4use] 0721
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