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Table 1. Preparation of Hyperbranched Poly(ethersulfone)s

Type ? Condition Yield (%)  minh AL/ )P Mw (PDI) © EW (g / mol)

HPES-S 140 °C x 24h 89 0.25 - 436
HPES-A 140 °C x 24h 92 0.14 3 7000 (1.36)

a) S having sulfonic acid terminal groups, A ; end-capped by anisole.

b) Measured at a concentration of 0.5 g/dL in DMSO at 30 °C.

¢) Determined by GPC measurements in DMF containing lithium bromide (0.01 mol/L) as an
eluent. Calculated by polystyrene standard.

d) Molecular weight per sulfonic acid groups, measured by titration of NaOH aqueous solution.

Table 2. Preparation of the composite membrane composed of HPES-S and PVA or
Epoxy resin

Entry Type Matrix (g  HPES-S (g) Ratio of Cross-linking agent (g)
HPES-S(%)

1 PVA 0.04 0.006 10 0.01 @
2 PVA 0.04 0.017 25 0.01 @
3 PVA 0.04 0.025 33 0.012
4 PVA 0.04 0.05 50 0.012
5 Epoxy 0.10 0.075 30 0.05V
6 Epoxy 0.10 0.15 50 0.05
7 Epoxy 0.10 0.30 60 0.05

) g}(}%/ﬁavl"glic;%}tl.yde was used as a cross-Lnking agent. The ratio to PVA of glutaraldehyde was
b) HBPA was used as a cross-linking agent. The ratio to Epoxy of HBPA was 50 % weight.
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—7 5 FRY 2—F VALK L (HPES-S) % #57-(Scheme 1), DMSO T [E A K5 B (1inn)
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WZEDFER L7z, IR A7 FUIZEWT 1317 cn M2 EFHF D 2Lk A I IR T 5 RUX
BB SNESOEITERE L, 72, 2233 cm iR E 5= b U BB SRORILA B
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TERHIT =Y — L2 BERMZ T =Y —/L KD HPES-A # 8§ L7z, 140 °C T 24 BfX
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V~—DEBEYSFRLBRMEZHE Ty FLEE ZABEEIZ0.28 A /—T 5
YFR) T —IZHED 05 LLTOMEEZR LT, TGA RKUDSC ZANTHLNZRY =—D
BOMEE % 31 L7z, HPES-S @ TGA %8235\ T 100-160°C B\ TR E Bbh s EE
B R LU, £, 275 °CIZBVTHBMANLKR VBORBRG L &2 b b BRI
BmENT, b %EEHEAIL 310 °C TH Y., F 7 X#EHRIT 250 °C LA T O THREIS v
ole, =4, T=Y—NEKiD HPES-A Tit 220 °C 14 7 AEB R BBR S v,
BEBOER : v Y v & LT PVA (1108 L U Epoxy(5-7) & AW - &M% R L
7z(Table 2), PVA A FBOERITIA ZEEIZ L TFV, HPES-S OEIA&1X 10-50 % TE1L
SH, BONET A NVLAIBETANLTHY, BT D LML 2o72, Epoxy HAKK
(23T HPES-S OEI41E 30-60% TEL S, BEBAICIT=RF L OMELR ESED
TZORIRRT I ) BEEBATEEER N X—T T FRY T I FERVIB),

Table 3. Characterization of the composite membrane composed of HPES-S and PVA or
Epoxy resin

Entry  Thickness (um)  Water content® IECP  Proton fluxes © (mol/s-cm?)

1 70 0.59 0.31 <x 1012
2 80 0.92 0.65 1.8 x10%
3 75 1.01 0.80 2.0x10°
4 100 0.67 1.2 2.5 x10°°
5 195 0.36 0.68 3.9x10°
6 205 0.23 1.1 4.7x10°?
7 290 0.79 1.2 5.5 x 10°

2 Water content was calculated from the following eq.. We = (Wwet — Wary)/Wet
b% Ion exchange capacity was calculated by titration.
¢) Proton flux was measured by ph meter.

Table 3 IZB SO ZREME RS, AABITALVRVBEOMAL L HITHML, 0.6-1.0
ERLTEA, 4128V THA Lz, Zhid HPES-S AEERIS OB L L TH< 29ic,
v+ 7 R LRED HPES-S # AV e 4 T, RE&H T CHRBSN L 0 ETLTEAD
KBFUHEN R MO AMENEKEL R LI EEZOND, WEICLVRDEA
F o RBAERIEC)IT 0.31-1.2 Th o7, Epoxy BAKETEAKEIL 0.2-0.8, HEICL VK
DIz T ENL 0.65-1.2 TH -T2, TIZBWT IEC DEMFHEM L 0 €072, Zh
(.= bV w7 2Ly HPES ORENE 7 TIIBEREL < O—#® HPES-S 2tz & &
ENT BERTOWEHFICBNTHH LIz EEX N5, TIIEHWRLEEZR L. TGA JIEIC
BOTEFRP 205 °C £ THRET, 10 %EBRAIREIL 310°C Tho iz,

Proton Flux ORIFE [4] : HEKETHIT bRz EMTA F 2 ZHK KT 0.01 mol/L DR
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