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Considering the importance of nanotechnology, especially nanofibers and nanocomposites ; as its most eligible
products and the vast applications of polyvinyl alcohol (PVA) and nanoclay ( modified organo-clay), the main
objective of this work was study on effect of polymer blends (PVA as matrix) and nano-filler ( organo-clay as
disperse phase) concentrations and electrospinning parameters , on morphology of resulted nanocomposite
nanofibers. It is‘noteworthy that bead less nanofibers with even diameter distributions can make the final products
application. more valuable. In order to investigate the microstructure and morphology and the miscibility and
chemical bonding of polyvinyl alcohol / organo-clay nanocomposite nanofibers, the scanning election microscope
(SEM), and the Fourier transform infrared spectrometer (FTIR) were used, respectively. Also, the thermal
gravimetric analysis (TGA) was employed to investigate thermal behavior of nanocomposite nanofiber samples.
The X-Ray Diffraction (XRD) data demonstrated the exfoliation of organo-clay layers in poly vinylalcohol matrix
and nanofibers nanocomposite were electrospun with diameter about 300 nm.
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Table 1 Solution specification and electrospinning parameters
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Fig.3 SEM
composite (A) PVA 8% (B) PVA 8%/ Nano Clay 1% (C) PVA 8%/
Nano Clay 3% (D) PVA8%/ Nano clay 5%

S @onst - ey b Cusels 56 SLI 5L SEM gl 30
U /8 JSI oy b ©) 71 Loy U 178 JSI g b (D) 78 USU s
15 oy $6 118 JSI Jeas Sk @) V3 )

image of Poly (vinyl alcohol)-nanoclay nanofibers

B85 (5 0978 AES 5 ey Sl Sy Sl 28 LT oS
PYRIS oo solawl o&iws Jae asl = &:)‘)_> Dlae ;o oole SO
a3l oo Perkin Elmer s s &L Diamond

9,732

s 5l eolil b 2 S5 S Gllae BLIgL s Slles
5y oy bl olSius oyl cd,S bl Gilise Laylyd o ey 925!
oS poz dzbo 5 S 18 oud ooliiul (yjgw il oo 1)l5 1, 0-45 KV
Jit b o s dodised 5y5lanz gz oS ol Jlgs S Ojs0
ol 0d 00l iligy pgaiesl]

5005 Jo shaie O Pl o (WIV)%8 clale LI, JSUI Jes (b po
40653 5kt by sleow,s by ead 2ol )y b pg >
pled slr Gl Ll 5o (g9 iUl Slilos ad d3LSN Jol> Jole
03,51 1 Jgaz 5o (sys il Laalpd 5 Jolome Slaseiin o ool L igod

ol 00

e

PVA/Nano Clay

Fiber sheets

Rotating
collector

Polymer solution

Syringe

Fig.2 Graphical abstract of procedure
oilesl ol (S31F oaS 2 4SCi


www.sid.ir

o Loww 9 5ol OB 30

00 556 = IS Jaivs Sk 0 540l8 536 Sl 53l il o) ) 4

(XRD) S9! anisl 85 (y9031-3-3
S asSlen aas o olad |y cal Aol L, XRD b 6 S
G Agl) )0 gy dasiiv Sy odd ol el 0sd o cvmlin
nA = 2dsin @ S, el 5.b a5 ses o plis |, 4.171 jlaie 4, 20
a3l oo 2.167NM L,y Slio gl Y o alols oaisS Ly

Sld gl ol dilal 5l am 098 (o walin 7 S 0 a5 jsb lea
3ol Clras jasls Sy b jloges pled )0 jeudy 4y 0ol Mol
ol 5 oo eoliiul Ly, 0aisS Mol JT coale 4 azgi b ol a3y
JE 4 ey sla oy 39k S50 ((uienllgl slo diges )5 Badou
cdale aw jog cunl 483 IS (CodganST) Y 4 LSl g oads 5L o2

PVA 8%

847 406

1091

CLAY 6 7%1\

3399

3 PVA/CLAY(8%/1%) 1038

: b

@ W 848 607
] 1

§ 2912 1 38137I 1095

PVA/CLAY(8%/5%) '°°°

3501 PVA/CLAY(8%/3%)
W
2917 ' 1434

3391
852 606
1432
1095
3400

Wave number (cm™)

Fig5 comparison of fourier transform infrared spectrometer results
308 O9ole (rimiinb 903l ol anlie 5SS

O9ed 6550 slayull axm jo jlad Al aS el S8 w05y
15 aigad po il g (oo 55 eysl Hpam Az )0 A eSSl
axils daelas 156 b 2ol 5 wlys oo Slidgl gezs cplp ogdle )
09 9 S3ESs (0 5eelS 6l BLI Gl LSl ol j0 45wz e ol

wlodss 5 ol o (e 5 (Prad Al Cules

FTIR 30,8 (93l (2w diub (y9031 g lis-2-3
oaalio Ul hivs (b FTIR b 4 bgije S g po a5 aisS (lon
Jg OH (sla 05,5 & bgyye 3399cm™ 5 amb 3 o g 09 oo
i sl CH sls 05,5 4 bge 2939emM™ asb ,o ois
39,y 5 =0 LaiS 05,85 4 bgiye 1735cm™tasb 53 0dd sdalin
1091CM’ 4 (ias IS ,>) CH3 (sl 05,5 4 by e 1432cm ™ a >
J5 «oalls PVA FTIR Gla b 55 03l oo p3o 95 JSU & bgoya”
3200-3500cm™ (s osgame ;5 OH W (it olas )] 4 by o i
kel iz glals 5l LTS Gl JenSs nm o8 clo wise)
@7 b bl S WS les g il oo il cnl )3 oad eaalis
5 )l hele slaog 5 695 6 b (o9 2SIl Dlibos 058 (oo oualie

ol 08,5 i sl o Lads

H'5 O'Sl 9 AIFeOH 6[@ oa)f )5& 09) «<® )Ua.u| as )9Ja uLoA
oS b len o)l 3575 s, FTIRGL ,s OH-S 5 OH-Al .O-H
sieiS g 09,5 4y bogye 844cm? asl Jomde Sl gl e oanlin
shalie do g il e SIFO 4 Ly 1038.82cm” 5 AIMGOH
Al-OH 4 Si-OH ;5 O-H a5 05,5 & bgy e :3626.08Cm™ s ous
5 ooyl dged y 519cm™ odgazme 40 od> Hlg Bisail e
Sligen p» Jdo 606cm™ odgaze 0 ol bl Slises
99,2 ¢ dd> Sy bl pae Jdo 4y el oole g0 2 0 Jle sleng T
Wloads 1iSlg ojlg mp b (S5 ,0u8 Ngm o,k 5l ool

300
290
283
] I

PVA8% PVA8% PVA8% PVAS8%/
Nano Clay Nano Clay Nano Clay
1% 3% 5%

305
300
295
290
285

280

Nanofiber diameter

275

270

Fig.4 Diagram of diameter Changes with Nano Clay Concentration

Oy 53U CAle Uy a8 i ay el ges 4 JSCE

940U 5)9Ud 5 pgle &y i

)

“1J

328


www.sid.ir

o Lows 5 ol OIS 30 092 536 — IS Jains Gk 254005 53 Sl 53l Sl o) ) 20

400
350 -

300 -
250 20=4/171

200 -
150 -
100 A
50 -

[Counts]

0 5 10 15
[°20]

Fig. 6 XRD diagram of organo-clay
o 5 Sl an] 55 o155 6 K

14000 14000
12000 12000
10000 (b)PVA/Clay 1% 10000 (a)PVA 8%
8000 g 8000
£ S
S 6000 g 6000
° 4000 4000
2000 2000
0 0
0 5 10 15 0 5 10 15
[°20] [°20]
12000 12000
10000 10000 9
(d) PVA/clay 5% (c) PVA/Clay 3%
@ 8000 8000
5 2
3 6000 S 6000
) 2
i 4000 4000
.I : 2000
3 2000
_3\ 0 0 . - : "
C
N 0 5 10 15 020]
Z [26]
o\
N
9
g Fig. 7 XRD Diagram (a) PVA 8% (b) PVA/Nano Clay (8%/1%) (c) PVA/Nano Clay (8%/3%) (d) PVA/Nano Clay (8%/5%)
':h 10 oy 515 TA IS Jizs e ()Y oy 56 TA IS s e @) 1) s 56 TA U e b () TA JSI ey (e () ool sl 358 510 7 JSC
S
g

329


www.sid.ir

o Law 9 ol OB o

090 536 = JI Jains Sk x2)940l8 53U S 53 Jlilas S0 o) 4

oud 3ol oyl 5 IS ey (ko 5 ol (s jonalS il SLIISL
Coldl g2y Ll 4 BLIGL o5 camlin ololyy lanlice . 0 oo,

8 ol o1 31 (Sl oSl b Silen 5 Vi S 31 5055
3 S k8 il b SIS ¢ ol 17 Sl e 5 o sz
L3 ool g o3le 93 (nl Gtz - Wl oad a9 5SS 1eSy
S il Culy o il sols S clgiSy o lisle 5 odd caS 5 b
w38 ol an e g red Al colae o0 5 S, S
a3 gl Glris wes oo (lis XRD 4 FTIR 5l Jol> mls yuzan

Wl oads b JolS jobo ar yorly 0 8 )15 51 e ()

&Lle-5

[1] FANG Jian, NIU HaiTao, LIN Tong & WANG Xungai.
“Application of Electrospun Nanofibers”, Springer, 2265-2286.
2008.

[2] Jian Fang, Xungai Wang and Tong Lin. “Functional Applications of
Electrospun Nanofibers”, Nanofibers -Production, Properties and
Functional Applications, Dr. Tong Lin (Ed.), ISBN: 978-953-307-
420-7, 2011.

[3] Andrady A. L., “Science and Technology of Polymer Nano Fibers”,
John Wiley and sons Inc, 2008.

[4] Habibi, S., “Nanotechnology in Textile”, Amir Kabir university, pp.
1-73, 2013. (In Persian)

[5] Rahnama, H. Mehrdad-Shorkrieh, M., “Exact Micromechanical
Stress Analysis of Long Fiber Composites Under Uniform Tensile
Loading” Journal of Technology of Composite, Vol 2, No 3, pp.1-
10, 2015. (In Persian)

[6] Rafiee, R. Mazhar, B., “Modeling Creep in Long Fiber Reinforced
Laminated Composites using Micromechanical Rules”, Journal of
Technology of Composite, Vol 3, No 4, pp.409-418, 2016. (In
Persian)

[7] Baker, M. P. Walsh, S. Schwartz, Z. Boyan, D., “A Review of
Polyvinyl Alcohol and its uses in Cartilageand Orthopedic
Applications”, society for biomaterials, Vol.100B, 1451-7, 2012.

[8] Yun Ok Kang. Chitosan-Coated Poly (vinyl alcohol). Nanofibers
ForWound Dressings. Journal of Biomedical Materials Research
Part B: Applied Biomaterials, 568-576, 2009.

[9] Golgoon, A. Aliofkhazraei, M. Toorani, M., “The Structure and
Corrosion Properties of Polyester-Clay Nanocomposite Coatings
and Effect of Curing on Coatings Properties”, Journal of
Technology of Composites, Vol 3, No 1, pp.51-58, 2016. (In
Persian)

[10] I. F. amaral, P. L." “Chemical modification of chitosan by
phosphorylation: an XPS, FTIR and SEM study”. J. Biomater. Sci.
Polymer Edn, pp1575-1593, 2005.

(TGA) &)y 398 5143
5 oAls JSI sy b 9saTGA Gl 2IUT al5Ls 9 5 8 JIsa
oS GSlen w0 plad 1y ey sl suieeliel BLIIsL aiges
Wgad H0 o5 ile az ;0 220 51 o )50 £9,0 sled 9gd o sdnlive
oy 3673 ol aiges yo o F il a0 250 4 PVA alls Gl
Seolgre 4y PUHea> a5 ) (e Sl iy el il il El
5 Mo 3lolio Sl el (o5 250 S5 o o 15 i Jele
el 0 o 5 £9,0 sleo uliEl a0

Sl e a5 cul o1 51 STGA 59 5619 JSi @ az g5 b
5259008 5L BLIN 63U gl 50 90.798MQg PVA Gl b gl jo 39
S 09 Dl cpl a5 Al o0 0.786MQ culs Plol e, gL g PVA
0 oy o oobe 4y by 20 Solie wilhd sleasl jo oole ouslendl 5l
el 00is w58 Sl 510 5609 0.078MY e a5 ail

TG % PVA

120
100
80 |
60

TG%

0 1 1
0 200 400

600
Temp °C

Fig.8 TGA graphs of PVA 8%
18 S Jeias Sk 5ol i 5T 8BS

TG % PVA/Nano Clay (8%/3%)

0 1 1
0 200 400

Temp °C
Fig.9 TGA graphs of PVA/Nano Clay (8%/3%)
13 oy 978 IS g Sk ) s 5T 9SS

600

S5 a4
b SRl SU gL LSl 5oy oy g Sy GBS Lol S
Gam sleop)l5 sl 4 v o) S gl jpam o JSI et
S ) Jelod g oamlive (rizmed g (g9 2SIl Sl jslare cpcansl

9o L3 5)9US 9 pgle Ay s

)

“1J

830


www.sid.ir

