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2 2k Polyacrylonitrile (PAN) 7] A1 EAE 419l dimethylformamide (DMF)ll %% & ZA7WAM S o] 8314 poly-
acrylonitrile nanofibers membrane (PAM)< | 23} 2.1, A o] F(microfiltration) &S 93, AZH PAM MEEY layer
FE& HSAA, 713a71E 23T B3, £FEA S (water-flux) F/3-S $13] poly (ethylene glycol) methyl ether meth-
acrylate®} azobisisobutylronitrile (AIBN)E ol &3t Af HZ F¥(free radical polymerization)2 S3 FAHEH AN-
PEGMA 3FZ%AS PANF 3:19 H&Z T3 & 99} & wploz thxyA (PAM/APM)S A %319 oH, FT-IR%}
ED.S £4& 53] PAM A& v - £43} T} Scanning Electron Microscope (SEM) £43} 7]337], 7135 A¥ 3
Bl #YT A78(400~600 nm)t #YE 71 FEA(0.5~04 pm)s 7 hFA o] AzHUSE FAT 5 AT &F
FaE A4S o AEoHE Hor &87M5H S ZAEIHN O, ANPEGMA 35347 £4€ PAM/APMS] 79 4
499l polyvinylidenefluoride (PVAF)dl B8] <=4+E3 57 a0z 2o ke et 9o Z2azRe A7
o7 Azxd PAN ULAFHES AP g Hozx FET §]’R7}‘“”°] Atk ATHAT

Abstract: Polyancrylonitrile nanofiber membrane (PAM) was prepared by using the electrospinning method with a sol-
ution of polyacrylonitrile (PAN) in DMF. The pore-diameter of PAMs and the number of PAM’s layer were controlled for
the microfiltration (MF) application. In addition, in order to improve the water-flux, AN-PEGMA copolymers have been syn-
thesized via free radical polymerization with poly (ethylene glycol) methyl ether methacrylate and azobisisobutylronitrile
(AIBN), and then PAN/AN-PEGMA nanofiber membranes (PAM/APM) were prepared by electrospinning with a mixture of
PAN (9 wt%) and AN-PEGMA (3 wt%) in DMF (88 wt%). The prepared membranes were investigated with FT-IR and
E.D.S. It was confirmed through scanning electron microscope (SEM), porometer, and porosity analysis that the porous
membrane with a uniform diameter (400~600 nm) and a uniform pore characteristics (0.5~0.4 um) was prepared. For the
MF application, water-flux measurements were investigated and then the result was shown that the water permeability value
of PAM/APMs introduced AN-PEGMA copolymers was relatively higher than that of the PVdF commercial membrane.
From these results, PAN nanofiber membranes prepared by electrospinning could be utilized as a MF membrane.
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Table 1. Composition of Electrospinning Solutions

Sample code PAN (wt%) AN-PEGMA (wt%) DMF (wt%)
PAM 10 0 90
PAM/APM 9 3 88
Table 2. Electrospinning Conditions
Voltage Flow rate TCD (Tip to collector distance) Duration Needle size
15 kV 1.0 mL/h 15 cm 3 h 22 gauge
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i%ﬁyiiqa%@%gnadi%agin%@f Vo = 22% membrane®] %3]
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Fig. 1. Schematic diagram of dead-end cell device.
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Fig. 2. The molecular structures of PAN and AN-PEGMA;
(a) PAN, (b) AN-PEGMA.
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Fig. 3. FT-IR spectra of prepared membranes; (a) PAM,
(b) PAM/APM.
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Fig. 5. SEM images of prepared membranes compared with commercial membrane; (a) PAM/APM, (b) PAM, (c¢) PVdF

(Millipore).

Table 3. The Pore-diameter Results with Increasing the Number of PAMs Layer

Sample code Mean-pore diameter (um) Bubble point (um)
PAM (4-layer) 0.5645 + 0.021 0.7641 + 0.048
PAM (8-layer) 0.4031 + 0.012 0.5470 + 0.018

PAM/APM (4-layer) 0.6511 + 0.037 0.8701 + 0.035
PAM/APM (8-layer) 0.4015 + 0.052 0.5261 + 0.062
PVdF (MILLIPORE) 0.7428 + 0.018 0.9552 + 0.010

Table 4. The Pore Property of Prepared Membranes

Sample code Thickness (um) Porosity (%)
PAM (8-layer) 75~85 48.0 £ 5.0
PAM/APM (8-layer) 75~85 47.0 £ 4.0
PVdF (MILLIPORE) 105~107 55.0 £ 5.0
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Fig. 6. Water-flux results of prepared membranes.
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