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Preparation of f-phase PVDF Fiber Membrane and Optimization of Its Process Parameters
Gong Xin, Xu Yan, Zhou Jianping, Wang Bo, Jin Zhengyang
(School of Mechanical Engineering, Xinjiang University, Urumqi 830017, China)

Abstract : In order to increase the 3 -phase content of polyvinylidene fluoride (PVDF) to enhance its piezoelectric properties,
PVDF was used as solute, N, N-dimethylformamide (DMF) and acetone as solvents, and electrospinning parameters were optimized
to achieve the purpose. The solution concentration, spinning voltage, solvent ratio (volume ratio of DMF and acetone), spinning
speed and spinning distance were selected as the influencing factors, and an orthogonal experiment was designed to analyze the influ-
ence factors on {3 -phase content of PVDF fiber membrane and fiber influence on the microscopic morphology. Scanning electron
microscopy was used to observe the microscopic morphology of the fibers, and Fourier transform infrared spectroscopy was used to
quantitatively calculate the B -phase content of PVDF fiber membranes. Through the orthogonal test, the optimal process param-
eters are optimized as : the spinning concentration is 15%, the solvent ratio (DMF to acetone volume ratio) is 6 : 4, the spinning
speed is 0.5 mL/h, and the spinning distance is 15 c¢cm. Under these conditions, the quality of the prepared PVDF fiber membrane is
relatively high, fiber thickness is uniformly distributed, the content of B phase is 82.7%, and the diameter variation coefficient (C,)
is 0.236.

Keywords : clectrospinning ; polyvinylidene fluoride ;  phase content ; piezoelectric property ; orthogonal test
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F2 EXRERITRER

SIS ARV B/% W -Cirl) D/em E/(mL - h") C, B MH&H
1" 2 12 8:2 12 0.5 0.462  0.520
2* 15 15 7:3 12 0.5 0338  0.710
3" 18 18 6:4 12 0.5 0.504  0.593
4* 12 12 8:2 12 0.5 0.491  0.529
5" 15 15 7:3 12 0.5 0381  0.710
6" 18 18 6:4 12 0.5 0.518  0.597
7" 2 12 7:3 12 0.5 0.594  0.539
8" 15 15 6:4 12 0.5 0.358  0.795
9* 18 18 8:2 12 0.5 0.555  0.586
10° 12 12 6:4 12 1 0.573  0.586
11" 15 15 8:2 12 1 0473 0.752
12 18 18 7:3 12 1 0.443  0.560
13* 12 15 6:4 12 1 0.409  0.609
14" 15 18 8:2 12 1 0.567  0.668
15" 18 12 7:3 12 1 0.503  0.701
16" 12 15 6:4 12 1 0.377 0.614
17* 15 18 8:2 12 1 0.552  0.686
18" 18 12 7:3 12 1 0.508 0.716
19* 12 15 8:2 15 0.5 0.582  0.663
20 15 18 7:3 15 0.5 0.545  0.751
21* 18 12 6:4 15 0.5 0.449  0.735
22" 12 15 7:3 15 0.5 0.588  0.727
23" 15 18 6:4 15 0.5 0.393  0.759
24* 18 12 8:2 15 0.5 0.606 0.589
25" 12 18 7:3 15 0.5 0450 ~ 0.716
26" 15 12 6:4 15 0.5 0.478  0.731
27" 18 15% 8:2 15 0.5 0418  0.727
28" 12 18% 7:3 15 1 0.603  0.701
29" 15 12 6:4 15 1 0.656  0.776
30° 18 15 8:2 15 1 0.527 0.716
31* 12 18% 6:4 15 1 0.569  0.793
32" 15 12 8:2 15 1 0.366  0.623
33" 18 15 7:3 15 1 0.527  0.724
34" 12 18 8:2 15 1 0.753  0.720
35* 15 12 7:3 15 1 0.387  0.666
36" 18 15 6:4 15 1 0.423  0.756
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fBbr Akv B/% C/(V V") Diem E/mL -h™)
K, 0.538 0.506 0.538 0.478 0.484
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K, 0.498 0.546 0.475
R 0.072 0.096 0.063 0.04 0.028
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