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Electrospinning Fabrication of Tb(BA),phen/PANI/PVP Luminescence-
Electricity Bifunctional Composite Nanofibers

Wang, Yinghe Wang, Jinxian Dong, Xiangting* Yu, Wensheng Liu, Guixia

(Key Laboratory of Applied Chemistry and Nanotechnology at Universities of Jilin Province, Changchun University of Sci-
ence and Technology, Changchun 130022)

Abstract A new kind of luminescence-electricity bifunctional Tb(BA);phen/PANI/PVP composite nanofibers was fabri-
cated through doping of polyaniline (PANI) and terbium complex [Tb(BA)s;phen] in polyvinyl pyrrolidone (PVP) via elec-
trospinning. Scanning electron microscope (SEM), energy dispersive spectrometer (EDS), fluorescence spectrometer and
broadband dielectric spectrometer were used to characterize the samples. The results indicated that the average diameter of
the Tb(BA);phen/PANI/PVP composite nanofibers was ca. (331£43) nm. Under the excitation of 276 nm ultraviolet,
Tb(BA);phen/PANI/PVP composite nanofibers emitted the predominant emission peaks at 491, 547 and 585 nm, corre-
sponding to ’D,—"F, °D,—'Fs and *Dy—F, transitions of Tb*", respectively. The strongest emission intensity was acquired
when the mass ratios of Tb(BA);phen, PANI and PVP was 15 10 : 100. The electric conductivity of the composite nanofi-
bers was increased with the increase of PANI content, and reached 1.531X 10" S/cm in high frequency electric field (10°
Hz) when the mass ratio of PANI to PVP was 50%. The luminescent intensity and electric conductivity of Th(BA);phen/
PANI/PVP composite nanofibers can be tuned via adding of various amounts of Tb(BA);phen and PANI into the composite
nanofibers. This preparative technique is of universal significance and can be used to fabricate other similar bifunctional lu-
minescence-electricity composite nanofibers. This new type bifunctional luminescence-electricity composite nanofibers will

have wide applications in many fields due to their excellent fluorescence and conductivity.
Keywords electrospinning; Tb(BA);phen/PANI/PVP; nanofiber; polyaniline
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Figure 1 SEM images of Tb(BA);phen/PVP composite nanofibers (A, B, C, S8) and Tb(BA);phen/PANI/PVP composite nanofibers (D, E, F, S3)
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Figure 2 Histograms of diameters of Tb(BA);phen/PVP composite nanofibers (A) and Tb(BA);phen/PANI/PVP composite nanofibers (B)
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Figure 3 EDS spectra of Tb(BA);phen/PVP composite nanofibers (A) and Tb(BA);phen/PANI/PVP composite nanofibers (B)
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Figure 4 Excitation spectrum (A) and emission spectrum (B) of Tb(BA);phen/PVP composite nanofibers
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Figure 5  Excitation spectra (A) and emission spectra (B) of
Tb(BA);phen/PANI/PVP composite nanofibers at different Tb(BA);phen
percentage when the mass ratio of PANI to PVP was 10%

3000
2800
2600 4
2400
2200 4
2000 4
1800
1600 4
1400
1200 ]
1000

800 T 4 T e T T T i T
< 10 15 20 25

Intensity/a.u.

Mass percentage/%

B 6 PANI : PVP ) 10%I, Tb(BA);phen/PANI/PVP & & YK T4 A
547 nm AL R GHREE S Th(BA)sphen & #1156 &

Figure 6 Relationship between Tb(BA);phen percentage and lumines-
cent intensities of peak at 547 nm for Tb(BA);phen/PANI/PVP composite
nanofibers when the mass ratio of PANI to PVP was 10%
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Figure 7  Excitation spectra (A) and emission spectra (B) of
Tb(BA);phen/PANI/PVP composite nanofibers at different PANI per-
centage when the mass ratio of Tb(BA);phen to PVP was 15%
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Figure 8 Relationship between PANI percentage and luminescent in-
tensities at 547 nm for Tb(BA);phen/PANI/PVP composite nanofibers
when the mass ratio of Tb(BA);phen to PVP was 15%
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Figure 9 Variation of dielectric constant of Tb(BA);phen/PANI/PVP
composite nanofibers with alternating current frequency when the mass
ratio of Tb(BA);phen to PVP was 15%
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Figure 10 Variation of dielectric loss of Tb(BA);phen/PANI/PVP
composite nanofibers with alternating current frequency when the mass
ratio of Tb(BA);phen to PVP was 15%

The mass ratio of PANI to PVP was: 0 - 10 (a, S8), 1 2 10 (b, S3), 3 : 10 (c,
S6), 5 . 10 (d, S7), respectively
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Figure 11  Variation of electric conductivity of Tb(BA);phen/
PANI/PVP composite nanofibers with alternating current frequency when
the mass ratio of Tb(BA);phen to PVP was 15%
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Table 1 Material ratios of precursors solution for preparing
Tb(BA);phen/PANI/PVP composite nanofibers
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Composition

Sample
PANl/g  Tb(BA)s;phen/g PVP/g DMEF/g
S1 0.18 0.09 1.8 8.2
S2 0.18 0.18 1.8 8.2
S3 0.18 0.27 1.8 8.2
S4 0.18 0.36 1.8 8.2
S5 0.18 0.45 1.8 8.2
S6 0.54 0.27 1.8 8.2
S7 0.9 0.27 1.8 8.2
S8 0 0.27 1.8 8.2

4.5 Tb(BA)sphen/PANI/PVP & &KL HH &

FE 97 L2 AT IR FE BT N 208 0.5 mm (193
SRR, TS AR N R P R N TR AR, k22
MR, PRI I s B R, TR RNk 42 Y 2
[ IRE RS 0 15 em, KPR AL RIS 11 kv, Wik 57K
J7 ) & 454, ARHEIE 50%~70%, Rl M, {rikee
W 2= 4.
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