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Abstract In this study, the optimum conditions for manufacturing PVDF nano web
according to various electrospinning conditions such as solution concentration and
applied voltage conditions were confirmed. The optimum spinning conditions were
studied by analyzing the changes in the radioactivity of PVDF/TiO, nano web
according to the TiO, content and the content of B-phase closely related to the
piezoelectric properties under established conditions. As a result, it was confirmed that
the concentration of the spinning solution was 20 wt%, the applied voltage was 25
kV, and the TiO, content was 5 phr. PVDF nano web and PVDF/TiO, nano web
were observed morphologies through Scanning Electron Microscope(SEM) analysis.
Formation of [B-phase by electrospinning was confirmed by Fourier transform infrared
spectroscopy(FT-IR) and X-ray Diffractometer(XRD), and the effect of the trapped

nano web structure on the piezoelectric properties was investigated.
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Figure 1. (a) a-crystalline conformation, (b) B-crystalline conformation(o : hydrogen atom, e : fluorine atom, e : carbon atom)?.
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Figure 2. (a) Particle size distribution of PVDF/TIO, solutions with TiO, contents, (b) UV spectra curves of PVDF/TIO, with TiO,

contents.
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Figure 3. SEM images of electrospun PVDF nano web with different solution concentrations; (a) 10 wt%, (b) 15 wt%, () 20 wt%,

and (d) 25 wt%.
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Figure 4. SEM images of electrospun PVDF/TIO, nano web with different TiO, contents; (a) 1 phr, (b) 3 phr, () 5 phr, (d) 7 phr,

and (e) 10 phr.
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Figure 5. (a) FT-IR spectra of PVDF nano web with different voltage, (b) average diameters of PVDF nano web with different

voltage.
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Table 1. Ratio of PVDF nano web B-phase according to different voltage

Absorbance intensity

Sample o) A FB) (%)
PVDF-21 kV 0.000942 0.006401 84.36
PVDF-23 kV 0.000931 0.00902 88.49
PVDF-25 kV 0.000581 0.007444 91.05
PVDF-27 kV 0.000532 0.008665 92.82
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Figure 6. (a) FT-IR spectra of PVDF/TiO, nano web with TiO, contents, (b) XRD of PVDF/TiO, nano web with TiO, contents.
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Table 2. Ratio of PVDF/TIO, B-phase according to TiO, contents
Absorbance intensity
Sample FB) (%)
A() AP
PVDF/TiO,-0 phr 0.00732 0.043975 82.66
PVDF/TiO,-1 phr 0.003856 0.045475 90.35
PVDF/TiO»-3 phr 0.004681 0.053306 90.04
PVDF/TiO,-5 phr 0.002672 0.060646 94.74
PVDF/TiO,-7 phr 0.005289 0.066015 90.83
PVDF/TiO,-10 phr 0.002722 0.046357 93.11
3.4 PVDF Nano Web?| H7|H 45 TiOz7} 5 phrd 79 9480l 2.032 71 245t 58]
. =g o] orojA] BAIGH HMO Ea) &b
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E}L-qu OK‘] ?_ }7] ‘OI"]; }\](2)0 O]Q‘;}O:‘ 7%]}\].;}\0:”:]» L]_%'!— _)Il 9)\% 7}iO B phase 7:]7;—]}\}01 _zli:%_/l\-% ‘IQI"E_‘%.O] E'(‘)]:
p3S o )= &° O
FEQE Ao wHEn
€= &8 (2)
3.5 PVDF Nano Web2| X M5
where, Table 47} Figure 82 TiO»} A71E Uwo] o2 oA
€ © Permittivity measurement value AN A= JERY 9t PVDF Ur9o] AAAHS X519
g © Vacuum permittivity, 8.854 x 107 7L stx Ao wel Ha M o2k 0.21 V7T HAlE9io
€ © Relative permittivity 0 TiO,E0| wel AxAo] FA| 3~58] oAWK Z7}E]=
g WL 2 AdTh fAE Zabollx] BRkEE At ol A
PVDF Ueglo] RA&S E45I9S 4% 11658 UEU 79l dFer Yol FEo] FHESS U 4
o0 Tio Rl ot g0l &% S7HS U2 2 A% o So] 9487 &%t ZH= TiO7t 5 phrd 3¢ 4A
o TiO9 ez Uleslo] Astat FAlo] Hotgls &g o] AQto] 1.14 V& 7P 945 ¥RlAdo] Uehd=d] o]
2 Qo ol AAE&Fe] FHEE ez f5g 2 A
Table 3. Dielectric constant of PVDF/TiO, nano web by TiO, it — ophr
il [ 1 phr
components — ZE::
2e-11 =
Sample & (F/m) & g 2}
£
PVDF/TiO»-0 phr 10210 1.15 ; fe11
PVDF/TiO,-1 phr 1.01*10™ 1.14 H et
PVDF/TiO,-3 phr 1.26*10™" 1.42 fet1 P
PVDF/TiO,-5 phr 1.80%10™" 2.03 i = W = o = o
PVDF/TIO,-7 phr 154410 174 e
PVDF/TiO,-10 phr 1.45%10™" 1.64

Figure 7. Dielectric constant of PVDF/TIO, nano web by TiO»

components.
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Table 4. Piezoelectricity of PVDF/TiO, nano web according to
TiO, contents

Voltage (V)

Sample Average Average

(Max) (Min)

PVDF/TiO»-0 phr 0.21 -0.089
PVDF/TIiO-1 phr 0.55 -0.13
PVDF/TiO»-3 phr 0.87 -0.16
PVDF/TiO»-5 phr 1.14 -0.28
PVDF/TiO»-7 phr 0.81 -0.16
PVDF/TiO»-10 phr 0.74 -0.15
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Figure 8. QOutput voltage of PVDF/TiO, nano
and (f) 10 phr.
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