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Characterization and Synthesis of BN Fibers
According to the Content of BN Nanopowder by Electrospinning Method
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Abstract: Boron nitride (BN) nanofibers were fabricated using BN nanoparticles (70 nm) by electrospinning. Morphologies
such as the diameter and density of the BN nanofibers are strongly influenced by the viscosity and dispersion state of
the precursor solution. In this study, the precursor solution was prepared by bal milling BN nanoparticles and
polyvinylpyrrolidone (PVP, Mw~1,300,000) in ethanol, which was electrospun and then calcined to produce BN fibers.
High-quality BN nanofibers were well fabricated at a BN concentration of 15 wt% with their diameters in the range of
500 nm to 800 nm; the viscosity of the precursor solution was 400 mPa - S. The calcination of the as-electrospun BN
fibers seemed to be completed by holding them at 350°C for 2 h considering the TGA data. The morphologies and phases
of the BN fibers were investigated by scanning electron microscopy (SEM) and X-ray diffractometry (XRD), respectively;
Fourier transform infrared (FT-IR) was also used for structure analysis.

Keywords: BN fibers, Electrospinning, PVP, Ball milling
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Fig. 1. Experimental procedure for synthesis of BN fibers.
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Table 1. Solution of electrospinning precursors.

BN (g) PVP (g, 10 wt%) Ethanol (g)
2.63 (5 wt%) 5.55 50
5.55 (10 wt%) 5.55 50
8.33 (15 wt%) 5.55 50
11.11 (20 wt%) 5.55 50

Fig. 2. Schematic diagram showing the process of electrospinning
(Electrospinning macine: ESR200D).
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Fig. 3. The viscosity of precursor solution according to BN content.
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Fig. 4. TGA curves of as-spun BN fibers in the temperature
range from room temperature to 700°C.

-
5.0 um

Fig. 5. SEM images of (ad) electrospun BN fibers and (e-h) calcined BN fibers preapared using different BN concentrations:
(@ and () 5 wt%, (b) and (f) 10 wt%, (c) and (g) 15 wt%, (d) and (h) 20 wt%.
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Fig. 6. Thermd behavior of BN nanoparticles during hest trestment.

S 2,0008f=2 Ethier SEM AR &lE 4 9
BNO] ggo] met eAtdo s (a)fH
Ab & Ax" BN Uatols] S Gt AlS UHEst
AL (e)FH (WA= A7|=25 &8 stad BN o
otol#jo] SEM AS udstict. AV|YAL & &
9T SEM S 3l Aot mordas ARY A
gol s7tste e & 4 o Ball millings
A FARE Al B9 MEAS FEShL AT
a7t ARS8 U Frrt RFokxr] i
A71GALl 8E S 2971 #shiA BN

© ol oo 2 1o o o

Cdxle) 5o
2epas
fibere] /o] e X]=t] BN a&o] 20 wt%
7x 22t fiberst Zojxlo Y| 9x|5]
2ot BEe WAL & ok

O 60 UERd RAlwe} Zro] BNO| of&fo] whE
BN fibere] % Z21g A2lstgch. M71YAE ohu
@ S BN fiber= &2l & o]F0]%l fiber Wof £7]
et EAstes FEIZ RAIEAL T olF EAYE
2% EYuIt FolEHHEA W £r]E3E0] Ux
T2E /45 "o £7] BN9| &Fo] =2 e
Al Al&R% electrospun fiber+ particle7]2] 7Zrol&=

s10] glo] WAL AAIZE RUA et wi

|m
e
oM
fulo

grgol YR =5 7% BN particle?]2] &
Aol dojuA A7t AFETE BolRX A €t et
A #AgH BN fiberg 7] YafiaEs UF IR =

VS

et ofo] BNO| ahao] Zey o]y

——BN2OM% 53.26nm
——BNI5i% 5328mm
5327nm
5327 nm

53.27nm

(zoo)

171

20(ceyed)

Fig. 7. XRD patterns of various BN fibers and BN powder
(d~70 nm).

A yerd X" BNO gfEfo]l 15 wit%d o BN
nanofiber’t 714 & Axd A& & 4 ok
3 7€ BN nanoparticlent BNQ| gtafof] & &
A2] & A&%" BN nanofibers®] XA 3|&d 24 A
1S UERd Aotk A ZAut ojmst FFoA= BN
2 FAIHAL itk A& XRD peaks Edfl & 4 9

AR
tf. Scherrer H7AJAN(Al 2)of Wg AR 7|5 ALt
sl Ay, &w =Xl BN nanoparticlel 53.27
nmo] 274 F7|S 7HXaL Qo zFAo=R AXE
=] BN nanofibers® HdAOo=z 5327 nmz ZAX
S71: Wsph gl A ¢ 4 ook BNO| RN =
gk ¥&glo] hexagonal PEIE [AIGIH EA &%
571 glo] PVPe} ZHE Buleto] AlAEE BAL

Xl S hexagonal BN nanofiber’t 43X 0 =2 Ax

: crystalline size
: shape factor (0.9)

: at half the maximum intensity

.
K
A @ x-ray wavelength
B
0 : bragg angle



460 J Korean Ind. Electr. Electron. Mater. Eng., Val. 31, No. 7, pp. 455-461, November 2018: J-H. Lee et al.

Transmittance(99
8 B88B.83588E8588883588S§8

PR IR UR RNV N U S S NI B
4000 3B PO B0 A0 1O 100 50

Wamaunba(@n)

Fig. 8. FT-IR spectra of different samples: boron nitride fibers
calcined at 350°C for 2 hours (BN 5 wt%).
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