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1.1 FR R AN B

ROIHBEPVA): Hivdl, KEMTHBR LA, M55 FHE 84000~89000; I 5 IR 4 :
b, Bl EARAENBEAERAR, 4iE 90%; 4ifi%: HiZ 0.8 mm.

DF-101S & 5 42 $ S tE S i # J1 hi #E 8%« T T T AR ACER A R 53 4F & 7] 5 NDJ-8S A %
S IR AR AR A Al STOOM M S22 2 S 3 B A . B A 2R A R A
Ay FA224 AL RF: Bl FE PR ZEARAA; YC-02 B miR s TR RiE
T E A S ) s TM3030 6 7 B85 : H A Hitachi 2 A .

1.2 PVA/SA & & B &

¥ PVA B RKIMAR —E &N ES FAKD, MHBIMAERAE 90 CTHE B 2 h, K
Hil B 7.5% PVA KIE R -FREU R I K MAE —E &M L& T KB, IR TH % 3 h,
B #ll i 2%SA KEW - R PVA B YE SA W4 Al i AR F L 7:30 8:2. 9:1 #ATIRA,
£ 60 CFHi 8+ 2 h, B BIE ST PVA/SA R G W
1.3 & MHEBIREESTEREFF
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Step2:preparation of fibermembrane

Fig.1 Preparation of linear electrospinning fiber membranes

8 FH B )80 0 B 2N 3 2 2 1 AR i g7 2 LY A RIS B PVA/SA TR & 23 R AN [
W FE B (20 em. 25 cm. 30 cm)f1 4522 # [ (70 kV. 75 kV. 80 kV)&i % 1h, & BA [H K
FEH) AP G K 2F 4855 . K 0T 60°C F 1A A T8 2h, DL 5 SR 27 245 72 3500000 A0 4 g It (an
Fig.1 fi7R).
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Fig.2 Schematic diagram of a linear electrospinning

1.4 ik 5 R AE

1.4.1 FiE MR . KA NDJ-8S £ & 3 B o8 Wik fr 1] % 19 PVA/SA W& WM R &, fFEHiEEN
WG 5, #2587 A7, ¥ 3EA 60 r/min, MMM % PVA/SA A A L B X ¥ )
B BE RN H 4 4F 4E T 500 R .
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BWHWAHRER, B KRE T ARG, 28R 8 0 EEE A KR E R,
B ECECHE R O M S 3, R R R AR B PVA R SA TR G U I WL T R
AL

1.4.3SEM X 22 : | I TM3030 24 9 % 2 7 52 Bl 855 00 D0 1) 4 1) AP 21 4 B 3R T JE 50 ) B 42 40 Af o
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2.1 PVA/SA & &M R

RIS PVA/SA W I E BERM S HE, 1 Tab.1 fim. ARTDREBEHEH, HHE SA &
B, MW EMSHEME L LA, R T SA KB PVA /AN, 7K 7 B8
B, B SA S ERMIN, BEAMMEEA K, A SA R — R, BEE LS BN,
VEWL TR B T, S R bR (1

Tab.1 Viscosity and conductivity of PVA / SA solution with different proportions

V(PVA): V(SA) 9:1 8:2 7:3

Viscosity/ (mPa * s) 331.0 350.0 384.5

Conductivity/ (pS <« cm™) 865 1044 1273

2.2 47 24 35 B A0 B [E X 4 4E 2 4R B B2 M



(a) 70kV (b) 75kV (c) 80KV

20cm

25cm

30cm

Fig.3 SEM images of the electrospinning fibers with the PVA/SAvolume ratio of 7:3(magnification
of 3000 x;spinning distance of 20 cm, 25 cm and 30 cm; spinning voltage of 70 kV, 75 kV and 80 kV)

Fig.3 fi7n N PVA 5 SA fERFR LN 7:3 B, R 97 9K 4R 46 7) SEM &, MIE R o] DLE H
WA BE B 9 30 em I, 24 BIRFLIRS, HUER S RIEN, G4 EASGE, XA
VR NWCEE BE B 2 AE AR I R M E R 5] D 5R, RS o TV T B RO I R ) Ad,
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DRl 9 WAL 45 BE 5 50 00 BF i P 5 0 K 9 2 i) R, 3 R ROAS 58 4 B 200 oK H s R AT AR A7
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Fig.4 fi7n N PVA 5 SA fERFREE N 8: 2 BFZR Ui 9 K 4F 46 ) SEM B, TR A% %A 3000,
MRS BRI 70 kV. 75 kV. 80 kV, M EZ NI EEMK KN 20 cm. 25 cm. 30 cm.
ME ] LA B, IR BN 20 cm A1 25 cm B, 2R 48 A 40, 24 BE B8 3 30 cm B,
YA FIFR IR R BRIE S, BRI N aEL . EWEE AL (20 cmy 25 cm) HH KA
70 kV i, MSEAYEHNGIEILI, MEBREA R, SGEEHBSTIEHE, XE2RAEE
e m e omE e )y, RN AERNZ FRBRESERSHER S wkEmk /1, FILR
B ol K RAE A AEPERTE, WD GRS A . BB RGBS, 44k B R 1
P, XEBTHEDLKR, SRR, 515000 f s Bk, &0 %R E RS T A
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Fig.5 flT7k N PVA 5 SA fEARRIEL N 9:1 B R Ui g K 4 48 1) SEM |, R A% 50N 3000,
MRS BRI S 70 kV. 75 kV. 80 kV, M EZ NI EEMK KN 20 cm. 25 cm. 30 cm.
ul Fig.3(a)fiw, HWEEEHN 20 cm B, AT EEHA 4 R MES, X2&m THek
HUrERER BT, MEEE KR 25 em i, KBHHBELR, BHALERHRRIEINALE, 4
PEES 4k 8239 N 2] 30 om B, 4IRS R 4, (B0 A M40 Y I G A7 TE B A 4 B A H RO
TEWCEEBE B 25 em B, 24 B A2 A X 804, {H R BAK (70 kV)BT, HHEERIEI A 47 E A
GRS MAL], WMREBIEGE, BHRERER, FHEEFEL, HERW /DK EDHE, X2
MYl EaERE, UM MRS ngEs s, 8 a0 FHHRES LR, HE
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(a) 70kV (b) 75kV (c) 80kV

20cm

Fig.4 SEM images of the electrospinning fibers with the PVA/SA volume ratio of
8:2(magnification of 3000 x; spinning distance of 20 cm, 25 cm and 30 c¢m; spinning voltage of 70

kV, 75 kV and 80 kV)
(a) 70kV (b) 75kV (c) 80KV

20cm

25¢cm

30cm

Fig.5 SEM images of the electrospinning fiber with the PVA/SA volume ratio of
9:1(magnification of 3000 x; spinning distance of 20 cm, 25 cm and 30 cm; spinning voltage of

70 kV, 75 kV and 80 kV)
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PVA/SA volume ratio
Fig. 6 Diameter of AP fibers with different volume ratios of PVA/SA
spinning distance : 25 cm; spinning voltage: 75 kV

M Fig.3 & Fig.5 fLEH, & SEM WK, %4 PVA 5 SA KR A 7:3 i, Ar g4
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DKL YR Ay P2, WA R ok S, A EZRR .

3 g
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LA e A HL 8 ) R A
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Preparation of Dynamic Linear Spinning Polyvinyl Alcohol/Alginate

Nanofiber Membranes

Wenting Xu !, Tingting Li 2%, Jing Wang ' ,Mengxue Yan !, Jiahorng Lin !* 3, Chingwen Lou '*,

(1. Innovation Platform of Intelligent and Energy-Saving Textiles, School of Textile Science and
Engineering, Tianjin Polytechnic University, Tianjin 300387, China; 2. Tianjin and Ministry of
Education Key Laboratory of Advanced Textile Composite Materials, Tianjin Polytechnic
University, Tianjin 300387, China; 3. Department of Fiber and Composite Materials, Feng Chia
University, Taichung 40724, China; 4.Department of Bioinformatics and Medical Engineering,
Asia University, Taichung 41354, China)

ABSTRACT: For realizinghigh production of electro-spun nanofibers, polyvinyl alcohol (PVA)
/Sodium alginate (SA)(AP) nanofiber membranes were prepared by a self-designed needleless
dynamic linear electrode electrospinning machine. The influences of PVA/SA ratio, distance and
spinning voltage on the morphology and diameter distribution of fibers were studied by scanning
electron microscopy (SEM).The results show the ratio of PVA/SA has the greatest influence on
the morphology of spun fibers. With the decrease of SA content, the solution drafting was smooth.
On this basis, as the distance increases, the fiber morphology is gradually improved, and the
unevenness rate is increased. When 7.5% PVA and 2% SA are blended by the volume ratio of 9:1,
the fiber morphology and diameter distribution are optimal. The optimum spinning voltage and
distance are 75 kV and 25 cm, respectively. The average fiber diameter is (187+£44) nm and the
yield can reach 2.5 g/h. This study provides a reference for the large-scale preparation of AP
nanofiber membranes.

Keywords: electrospinning; linear electrode; fiber morphology; spinnability; structure control



