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Abstract Volatile organic compounds (VOCs), as a significant air pollutant, is generated mainly from the burning
of fossil fuels, building materials using painting, etc. The inhalation of a certain amount of VOCs can be deleterious
to human health, e.g., headaches, nausea and vomiting. In addition, it can also cause memory loss and even increase
the rate of leukemia. Therefore, as one of the methods for reducing VOCs in air, polyacrylonitrile/fly ash (PAN/FA)
composite nanofibrous membranes were fabricated by electrospinning. To observe their VOCs adsorption capacity, the
morphological structure of PAN/FA nanofibrous mats was investigated by field emission scanning electron microscopy
(FE-SEM), and the VOCs (chloroform, benzene, toluene, and xylene) adsorption capacity of PAN/FA membranes were
tested by gas chromatography/mass spectrometry (GC/MS). The results indicated that the PAN nanofiber containing
40 wt. % FA powder had the smallest fiber diameter of 283 nm; they also showed the highest VOCs adsorption
capacity compared to other composite membranes.

Keywords : Nanocomposites, Volatile organic compounds, Fly ash, Polyacrylonitrile, Electrospinning

Furss oA 2 7]
E =4 T = 34
33 71 sFHE(VOCs: volatile organic compounds) Ano dAdi TRE ARSI AEE A SoA] WA

1. M2 & o] viopy o] Fol 417

—

B 201695 ARSI AYoez dh=rel A wh(Project no. 2016R1DIA1B03931616)2] A& Wrol 3w QLS
“Corresponding Author : Nag Jung Choi(Chonbuk National Univ.)

Tel: +82-63-270-4765 email: njchoi@jbnu.ac.kr

Received April 2, 2018 Revised (1st April 24, 2018, 2nd May 14, 2018)

Accepted June 1, 2018 Published June 30, 2018

702



A71ALl 9t PAN/FA thle A9 A= 9 314 {7] stgteol gt

SO 1-3]. B A Ao A o] ARE-E 1
518t 4 Aloked SekaE o AxFAHNA wEEE
717k 57 wpekat, skl uhet 479l W
Z ek, o 2g 2, dusls, O, g2, of
EFste] o] 57t ek 7P A7 FE 8k
Fa 313kEo]t) [4-6]. VOCs= 21 A1¢F AE)7)
o] wl9-AA 7] F3l EAE BFE
Aol 773 FAE] A dElE F 5
o VOCs9] wx=7F 44sh
2ol g, WA,

g7 w7k ]1A

o}
[}

o
63:
-y

o o
oF
Off

T

=)
2

rlr

=
2

w o o

1 e
N

ol
-

Al

ot
il

U8 M 32 ¥ 2wl ofn

oo
o

ol

7

-

o

[’
K

finj

jubad
N
oN
ox
o
1o
o
i)
4 Ho
o,

M,

N
o O
tlo

3

e
e O

ol
(S

g ©

e
o

=2

Bl

RO

et

o
4 1
ol

)

K

EJ

£
o
30
H

ﬂ-]lo m{n

M

o o

[0

ol

2
i
i
>
ro,
__>II_',‘
o
2

o Ho MU

ne o
o

12
AN
o

o,

3
=
=
2

A2 3HE(NOX)

to

)
9
o o

= )
to
o2 o

o

&
Jo oo |4 ®
iE o T

ox rlo ot Hogy
k1

o L
ﬂ‘
=2,

—
o

(=]
[

&
b
N
olo
A

N%ﬁwm@#imm{gm'
o ! -
BEIg L EY

éﬂf\] 4]

Seae

- H

off i

ot

02 X o X

>
P
1o,

o] o F|(FA: fly ash)
Aol A LAec) FA

o] Z7] wiiof
SHt-2(502), A2AESHENOx), ©I1H8HE2(COy),
Soll et F2 &3t Adokal AFAEe] 93t
w3 QtH13,14]. T1ej1} o] e dt FAS o] -89
VOCsE Afshs A7t ob4 243 Hof X i,
53] FAR Uk 53415 vEs A7AES A9 fle
Ao A gk wEhA £ Aol A7 EARE
© 2 PAN/FA s E3HAE A %35l PANZ FA U

T

=

IR

r>~
hincs

A}

o rir
=
=5

L

Y

[e3
o
dp Yo e

2 off
=
f1

703

A=) A3 545 BEath 13 Alxd ey
A& VOCsol Aigk Al A% 23 de F U=
PAN} FA®] 4 24wl & AbEsb] 918 s 3
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21 He 3 MEE M=

B el AHEE EF]olad2YEY (PAN)S 1|=;
o A (Sigma-Aldrich, USA)AIZH 1, Ze}o] of4
(FA)T= @=7olA (Won Engineering Company Ltd.

Hulo

Gunsan, Korea) A4k 25 AR8-31I ) FAT Table
1o YERAL, Si0,, Al20;, FeyOs, CaO, MgO, NaO,
KO 5o2 A Utk FAS H|EHAH(BET area),
7182l & WA (total pore area), 7]&2] Hi Apo]=
pore), S(porosity)> 2t} 2.13m’/g,
3.01m’/g, 21nm, 63.67%°|t}. ©]2§ 54L& 744 )
7] ol A7) WAL L Bk (PAN/FA)E VOCso
tjste] o] #xle] 7hssith &71(N, N-tjve
X Eolu=, DMF)&= ¢ (Showa Chemical Co., Ltd.,
Tokyo, Japan)oll Al A2 A& ARSI

(average

S )=
|

Table 1. The main chemical composition of fly ash

Components SiO, ALO; Fe 03 CaO

Range 1.30- 1.59- 1.50- 1.44-

e 65.76 40.12 6.22 16.80

Components MgO SOs3 Na,O K>0

R 1.20- 1.00- 1.10- 1.02-

ange 3.72 6.00 423 2.14

2.2 M7|HAL ¥ VOCso| &5 M¥
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FA 10wt%2] PANS E3}ate] 2ol A 12413 1
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Fig. 1. Schematic diagram of experimental apparatus
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BA719] jon source %X 200TE AREsIl oW,
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Table 2. Physical characteristics of the spinning
solution and electrospun membrane

Spinning Viscosity Fiber diameter BET area
solution/fiber (cP) (nm) (mz/g)
FAO 465.2 308 10.21
FA2 469.6 301 12.32
FA4 502.1 283 13.00
FA6 542.6 343 10.32
FA8 635.4 610 11.62
FAL0 667.8 529 9.78
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Fig. 2. FE-SEM images of FAO, FA2, FA4, FA6, FAS,
FA10
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Fig. 3. FE-SEM image of FA powder and its EDX
analysis
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Fig. 4. XRD patterns of FAO, FA2, FA4, FA6, FAS,
FA10 and FA powder
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