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Abstract: Polyanilines were prepared by the oxidative polymerization in the presence of ammonium persulfate as an
oxidant. After dehydration, a doping was carried out by mixing the polymer solution with dopants and immersing into
aqueous dopant solutions. Using various dopants, the d-spacing of polyanilines can be controlled from 3.72 A to 4.844A.
The d-spacing of polyanilines with polymeric or bulky dopants was larger than that of as-cast polyaniline. The charac-
terization of the physical properties were confirmed by Fourier transform infrared spectroscopy (FT-IR), differential
scanning calorimetry (DSC), dielectric analyzer (DEA) etc. Annealed polyaniline membrane exhibited the oxygen
permeability of 0.072 barrer and the oxygen selectivity to nitrogen was 6.87. For the gas separation of polyanilines with
polymeric or bulky dopants, the permeability increased while the selectivity decreased. Permeability can be readily con-
trolled by the use of bulky dopants.
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Aedadztel NAFHEA 1. 261
Table 1. =33k PANi9] H424
ACID =5 HF-2- A} 7k PARi ACID Eu8}(%)
F-A (mg) 7 LR A (mg) =5
DBSA 0.25N 1h 1.542 0.0159 326.5 1.091 0.0033 19.74
HCl IN lh 2.409 0.0264 36.5 0.482 0.0132 49.97
PA 3N th 2.071 0.0227 98.0 0.082 0.0082 36.30
MSA IN Ih 2.155 0.0237 96.1 0.620 0.0065 27.29
AAc IN lh 2.244 0.0246 72.1 0.384 0.0053 21.65
PVSK 1wi% 24h 2.021 0.0222 124.1 0.618 0.0050 22.46
PAAc Awi% 24h 2.246 0.0247 72.1 0.513 0.0071 28.29
Table 2. =33 PANiZZ9| 7|34 4
~ DBSA HCI PA MSA  AAc PVSK PAAc  base filn
Doping & =5 033N IN 3N IN IN  03wi%  55w%  —
Doping ratio( %) 0.04 33.84 43.11 34.83 33.01 3.13 0.27 —
Tensile strength
(kef /em?) 925 733 921 805 666 759 848 932
Break (%) 22.8 14.67 115 6.74 9.76 13.44 8.8 8.66
Table 3. =43k PANIiZEZ9 Hrw
DBSA HCl PA PPA MSA  AAc  PVSK  PAAc  base
Doping ratio( %) 016 1842 3188 1806 2211 17.08 0.34 0.47 —
HEE (S/cm) 9.0E-2  LOE-1  L3E-1  19E-2 223E-4  L1E-3 — —
d-spacing( A) 167 3.72 4.51 4.52 4.49 141 1.627 4.484 4.766
3. 27 ¢ % Fig. 30 vtehisich Eelobdale] 4 peakal 1600
em '€ C=N stretching peakol] sj=&}1, 1500cm *
3.1. Z2jotdzalel 24 & C=C9 stretching peake]t}. o] F peaks] =7|
2447250 Table 19} 2ok Y2 #4e 003g2) MIZ EFelobdae] 4R HEE < 4 glew),
Ng2 3 2Ag AnE dysligdo. =EES & 1600cm ' peake] zZ7|7} 45 Eejoldd Ao
Bl F5ol ajeb 20-50% % cherabaich. 4 sk wgol o webe A oleldch E of
co wg 7|AH A4ARAE Table 20 veb 1560cm ‘ol 4] dato ' mEl ZFeljeldziel EA
olh, =7 §e] 7} 52 polyphosphoric acide A peak & z+& = 9ok
de ¥ 4 ole UEE briveshion, veir =
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= ok sharpdt peak7} A E A= derh 28y o]d F
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& Ag o} of$- ztghony, Zeloldale =aw A I/I,=1(1& | peak)el 262 d-spacing® 33
2o we} o}-& Table 33 7 Az & Bl t}. Bragg A niA=2dsinfol] ¢l#sji=15402 € d
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Table 4. $HURATDE vhebd A BAASS) BAHUE
Do, (cm?/sec)” D.,(cm?/sec) S(p(cm‘/cm‘cmﬂg)“] S\_,(Cm‘/cm“'C:mHg) Do,/Dx, S4,/Sx,
BASE 1.8x10* 4.84x10°° 4.0x10 ¢ 2.17x10 ¢ 3.72 1.84
BEP 3.15x10 * 1.6x10°° 3.24 %10 1.51x10 " 1.97 2.14
DBSA 8.17x10"° 1.9x10°" 3.995x10 ¢ 2.916x10 * 4.11 1.37
PAAc 534x10° 9.33x10"" 7.06x10 " 2.637x10 - 5.72 1.06
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