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mmol, 6.69 mL), m7 L > —/L 50 mLx, &35 % TH0CTHE L, TREIHE
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2-2. RV R XA X — L (PBD DAL
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NTDA 120°C m-cresol BDSA
24h Triethylamine

; ' ; SO3NEt;
Et;NO,S

NTDA-BDSA polyamicacid

180°C Benzoic acid
24h Triethylamine

Q O SO;NEt;
IS O Et;NO,S

NTDA-BDSA polymer

Scheme 1. Synthesis of
sulfonated polyimide
(NTDA-BDSA).

HZNNH + HOOC—@— —@—com

DAB OBBA

Methanesulfonic acid
Phosphorus pentaoxide
120°C, 15h

HKore-o-of

Scheme 2. Synthesis of
polybenzimidazole
(DAB-OBBA).

HOOC
COOH
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150°C, 6h
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H2N NH, HOOC
HzN NH, COOH
SO;H
DAB DSNDA

Methanesulfonic acid
Phosphorus pentaoxide
120°C, 15h

SOgH

DAB-DSNDA

Scheme 3. Synthesis of
sulfonated polybenzimidazole
(DAB-DSNDA).
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IH-NMR HIEIC LY KD TR ERNOHBETAERTE WD I &kl Lz, £
7o, FTaEiErsu~ 777 0 —(GPC) XY, SPI 04y 1-&#lt My = 2.5X105, PBI ®
TR My = 1.6X105 L HEH SN, 728 SPBI IiaafitttE oz L < GPC JIE T
RPN, BHETHLIZ ENOLRESRSTETHD &I LT,

3-2 PBINF D {E#

R ~—IWIKIEE 6~Twt%DIEEICB W TY
—72 PBLJ/ 7 7 A "= G 57 (Fig. 1), 1%
N ) T ANR—DT 7 A R—FIL, R
~—IRIR DT 6wt%, Twt%lZB W TEFNZEN
152+40nm. 165+50nm CTh o7z, KU ~—Ix
TROPE % RS 2 2 LT 7 7 A N—F A Xaoar
W5 Z LAk, IR ATRETE » T,

X 1.0x10*

Polymer concentration 6wi% wi%

3-3 SPI+SPBI 7' L > RED 7 L > KOG
SPI & SPBI ®7 L Rtbd 72 % SPI+SPBI

Ly REZERIL, 70 b oAxEM A3 L7

(Fig. 2), SPI B X Lb# L C. 955 & 90:10

Fiber diameter (nm) 152+40nm 165+50nm

Fig. 1 SEM images of the PBI nanofibers.

DEE ATNRAIE FTOT 1 b ASEIE 2 Rl B
FEL7z, SR Y ~—Th o SPBIZT L T o e X
KI5 Z & TIEIME T T e b st feENn 5 A 2020 ]
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ey R 7 ESME T LR b 8 f 8T 4
REHEOIE T £ E 2 L B BN, 8 X 4
Table 11213, 7 L FEORBEERE, Bt £ st
IRV DR A RS, SPBI L7 LY kY5 & x o 8 e
Z LT SPI HUMMRE L 0 BN B E R LT, w A
WHMERY) ~—L D7 Lo RICL Y e A 20 40 60 80 100
VERNA LD ThLEEZLILD, K OFF Relative humidity (%)
HEORWT L R 955 @~ b7 AL Fig. 2 Proton conductivity of
LCHEML, SPI+SPBI blend membranes as

a function of relative humidity
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Table 1 Gas barrier property and chemical stability Table 2 Gas barrier property and

of SPI+SPBI blend membranes. chemical stability of the blend (95:5) and

Blend ratio o, a Oxidative ®  the Phy-PBINF/SPI+SPBI membranes.
Polymer S-h-P1:S-PBI  Permeability  Stability (h) 0, al Oxidative b)
SPI 100: 0 0.30 1 Permeability Stability (h)

SPI+SPBI 95: 5 0.11 4 Phy-PBINF/SPI+SPBI 0.069 20
SPI+SPBI 90:10 0.30 2 SPl+s-PBI 0.1 4
SPI+SPBI 80:20 0.27 3 a) Oxygen permeability coefficient(35°C, 0%RH)

102°(cm3(STP)cm/(cm? sec cm Hg))
b) Time in which the membrane was completely
dissolved in Fenton's reagent

a) Oxygen permeability coefficient(35°C, 0%RH) 10°(cm?®(STP)cm/{cm? sec cm Hg))
b) Time in which the membrane was completely dissolved in Fenton's reagent
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