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vinyl imidazole)(PVIm)ell ZFz} allyl bromide$} butyl bromideE ©]-&3F Wk RdPsle] d] F72 o]2w3 J&
ZF 434S Az o] 9ES 7 MZ tE H]EE poly(vinylidene fluoride-co-hexafluoropropylene)(PVdF-
HFP)e} 3 DMFel| §3llA1F T o] At EhE-8 A7IAbHel JslA A, AdA] | F4E Akl #Hd,
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Abstract: The nanofibrous anion exchange membranes based on the quaternary salt of poly(4-vinyl pyridine) (PVPy) or
poly(1-vinyl imidazole) (PVIm) were prepared by electrospinning method. The electrospinning solutions were mixture
of each quaternary polymer salt with poly(vinylidenefluoride-co-hexafluoropropylene) (PVdF-HFP) in DMF. The qua-
ternary salts of the polymers were obtained through the reaction with allyl bromide and butyl bromide. The weight frac-
tion of polymer salts in the PVdF-HFP matrix was controlled to adjust the electrospinnability. The chemical structure and
surface morphology of membranes were confirmed by ATR-IR, 'H NMR, and SEM. The properties of membranes, such
as thermal stability, ion exchange capacity (IEC), and ionic conductivity, were investigated by using TGA, Mobhr titration,
and an impedance analyzer, respectively. Also, the chemical stability in acidic and basic conditions was investigated. The
performance of prepared membranes as anion exchange membrane dependent on quantity of quaternary polymer salt, was
diversely analyzed.

Keywords: anion exchange membrane, electrospinning, quaternary salt, poly(4-vinyl pyridine), poly(1-vinyl imidazole).
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Figure 1. Pathways of quaternization reactions of (a) PVPy; (b)
PVIm with allyl bromide and butyl bromide.
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Table 1. Weight Fraction of QPS in Polymer Mixture with
PVdF-HFP Copolymer of Electrospun Nanofibrous Membranes
and Their Sample Codings

Weight fraction of

QPSs QPS in percent with Sample coding
PVdF-HFP
PVPy-A QPS + weight fraction of
PVPy-B > 10, 15, 20 QPS in percent
PVIm-A QPS + weight fraction of
PVIm-B 3, 10, 15, 20 QPS in percent
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Figure 2. ATR-IR spectra of (a) PVPy, PVPy-A, and PVPy-B; (b)
PVIm, PVIm-A, and PVIm-B.
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Figure 3. 'H NMR spectra of (a) PVPy-A and PVPy-B; (b) PVIm-
A and PVIm-B in DMSO-d.
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Figure 4. SEM image of nanofiber consisting of electrospun nano-
fibrous membrane containing PVPy-A; (a) 10 wt%; (b) 12.5 wt%;
(c) 15 wt%, PVIm-A; (d) 15 wt%; (e) 17.5 wt%; (f) 20 wt%.
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After hot press

Figure 5. SEM image of surface morphology of PVPy-A20 mem-
brane with before and after hot-pressing process.
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Figure 6. Thermogravimetric analysis curves of pure polymers,
PVdF-HFP and electrospun nanofibrous membranes composed of
(a) PVPy-A and PVPy-B; (b) PVIm-A and PVIm-B.
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Figure 7. Water uptake of electrospun nanofibrous membranes with
various weight fractions of QPSs.
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Figure 8. Ton exchange capacity of electrospun nanofibrous mem-
branes with various weight fraction of QPSs.

o] I7VEFE F7kke AT Btk g8 4 ﬂ*
30%04 Al 155%(PVIm-A20y7F4] =4 =9t} ©
o] ERF He] Hlgo] TS 21597191 pyrldlnlum
#} imidazolium®] Ath# el o] Z7}sl7] WjE o & AlgH
oh B3k o] 2w g0 7% PVIm-A2000 A4 FHh X<l
| SA=AT o= A 'H NMR 235 53l
of &3t 421 AFE} thh ATk FOZ, 100% §Ho]
Jouke 75-2] o]EAQ o] 2w FHEH] 96% we HIo
o, TR o]2wte}t JA] o]E2Ql ol 2w dhg-=el Hlsl] 90%
ool e Btk 53] loll ©J3iA] 4215} PVPy-
A%} PVIm-A o] &wdlute] o] wslgako] Hes|o| )3 4
2pshe ol w Ty ot A SAE A, oA H
g719} ddr]e] ekzre] A7|Rfe| R QIg YA Aol
QAo AU

1__

0.9 meq/g %o

4y

=
fLE

Polymer(Korea), Vol. 40, No. 5, 2016



720 o143 -

3.0

—=—PVPy-A

lonic Conductivity (mS/cm)

0.0 T v T v T T T
5 10 15 20

Weight Fraction of Quaternary Polymer Salts (wt.%)

Figure 9. Ionic conductivities of electrospun nanofibrous mem-
branes with various weight fractions of QPSs.
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Figure 10. Weight loss of electrospun nanofibrous membranes in
2.0 N H,SO, aqueous solution.
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Figure 11. Weight loss of electrospun nanofibrous membranes in
2.0 N NaOH aqueous solution.
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