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ABSTRACT KEYWORDS
Alignment nanofibers of PAni.CSA/PEO blends with different Annealing;
concentration of polyethylene oxide (PEO) have been prepared using the Electrospinning;
electrospinning technique. The details of the preparation method are well Nanofibers;
described. The method is relatively simple and is easily controlled. A PANi.CSA/PEO.

systematic investigation on the effect of annealing temperature on the
structure of PAni.CSA/PEO nanofibers was studied. Morphology and
diameters of the as-spun and annealing nanofibers were studied by Atomic
Force Microscope and found the annealing i ncreasesthe nanofiber diameter
and had clear effect on the morphol ogy and orientation of nanofibers. The
X-ray diffraction analysis shows the effect of annealing on the nanofibers
PANi.CSA/PEO crystallization is unsystematic and depended on the

concentration of PEO in the blend.
© 2013 Trade Sciencelnc. - INDIA

INTRODACTION

Electrogtaticfiber spinningor ‘electrospinning’ is a
processfor forming fiberswith sub-micronscalediam-
etersthrough the action of electrostaticforces. Thecol-
|ected fibers as continuous and alignment have some
useful properties such ashigh surfaceareato massra-
tio, and thushave great potentialsin filtration, sensing
applicationg.

Thereduction of the diameter into the nanometer
rangegivesriseto aset of favorable propertiesinclud-
ing theincrease of the surface-to-volumeratio, modifi-
cations of thereleaserate or astrong decrease of the
concentration of structural defectson thefiber surface

whichwill enhancethestrength of thefibers?, low den-
gty, low gpedificmassand high porevolumewhich make
them appropriate multiple extra functions into
€l ectrogpun nanofibersto broaden their Sgnificancesin
applications®. Some applications above need to be
subjected the nanofibersto heat, becausethat; inthis
work the samples were anneal ed to see the effect of
this process on the nanofibes structure, asknow the
annealing, inmateriasscience, isahesat treatment that
altersamaterial toincreaseitsductility and to makeit
moreworkable. Itinvolvesheating materia to specific
temperature (depended on thetype of material), main-
taining asuitable temperature, and then cooling. An-
nealing caninduceductility, soften materid, relievein-
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ternal stresses, refinethe structureby makingithomo-  polyaniline (PANi.CSA). Thefocusison the effect of
geneous, and improveworking properties”. annealing on the structure properties of PAni.CSA/

Thisstudy describesée ectrospinning of nanofibers  PEO nanofibers, likeaignment, diameters, crystalline
from polyethylene oxide (PEO) and its blend with  etc.
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Figurel: AFM morphology for as-spun nancofibersof PAni.CSA/PEO Blend (a) 8wt% PEO (b) 30wt% PEO (c) PurePEO,
for annealing sample (d) 8wt% PEO (e) 30wt% PEO (f) PurePEO.
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EXPERMENTAL

Polyanilineemerd dinebasewas synthesized by the
oxidation polymerizationof anilineinacidicmedia Us-
ing amethod similar to the reported by, 100 mg of
PANi emeraldine base was mixture with 129 mg of
camphorsulfonic acid (CSA) provided by (Fluka) and
dissolvedin 10 ml CHC1, provided by (Labort) put
under stirring for 8-9 hours. Theresulting deep green
solution wasfiltered. PEO (M, 200.000 provided by
(Alphachemika) wasadded to assist in fiber formation
with different wel ght ratios concentrations (8 wt%o, 30
wt %) for each 10 ml from PAni.CSA solution. Poly-
mer nanofiberswereobtained using thed ectrospinning
technique.

About 1 ml of the solution blendswas placed in
hypodermic syringe, the syringe was connected to a
metal needle, and in horizontally statefor moving col-
lector (Rotating acylinder aluminum collector), thetip
of the needleand moving collector washeld at aad-
justable DC power supply (asanodeand cathode) re-
spectively. The processing conditions of the different
solutions concentrations were as blew: the voltage
electrospunis10KYV, thedistance between needleand
collector is20 cm, After e ectrospinning, the coll cted
fibers sampleswerekept in an oven at room tempera-
turefor acoupleof daysfor drying.

Following that these nanofiberswere annealing at
60 °C in atmosphere for 30 minute.

Nanofiberspolymersblendshavebeeninvestigated
employing atomic forcemicroscopy (AFM) (AA3000
Angstrom advanced Inc.), thisinvestigatethe nanofibers
diametersand alignment aswell asthedefectsor the
damaginginthenanofibers. Thestructura characteris-
ticsof PAni.CASPEO nanofibersfilmsdetermineby
X-ray diffraction (XRD). The measurement has been
doneby using Philips X—ray diffractometer that having
thefollowingfeatures: source Cu, current was(30mA),
voltage was (40 kV), and the wavelength()
=1.5405A°. The characterization bondsfor thefunc-

tiona gropes measured by Fourier Transform Infrared
(FT-IR) spectra(Shimadzu FTIR-8400S), all spectra
were recorded between 4000 and 400 cm2.

RESULT AND DISCUSSION

Figure1(a, b, c) It wasobvioudy observed that the
PANI.CSA/PEO nanofibersexhibited uniaxidly digned
nanofiberswereobtained inal blends (8 wt%, 30 wt%
PEQO, and Pure PEO) under thesame conditions. How-
ever, the 8 wt% concentrati on appearsto havethebest
alignment and the average diameter was 40.49 nm,
92.35nm, and 111.37 nm for 8 wt%, 30 wt% and pure
PEO concentration respectively. It can be also seen
from theseimagethat therearefiberswhich arefree
from defects such asbeads, relatively smooth with a
generdly uniformthicknessaong thefiber especidly at
low concentration.

Figure 1(d) shows the AFM images of the
PANI.CSA/PEO (8 %wt) nanofibers after annedling at
60°C. first not the a some number of inter-fiber welds
between fiber, therewasincreaseinfiber diameter from
40.49 nmfor as-5punto 63.76 nmfor annedling sample,
also theuniform thickness of as-spunwell be change
after annealing and seelikewaists along thefiber, in
addition some unsystematic in the orientation of
nanofibers.

At Pure PEO and high PEO concentration 30 %owt
(Figurel. e ) theeffect of anneding well beasbigger
than 8 % wt, but without thewai sts, and thefiberswill
be shorter and in some zone be random and unorga-
nized, in other zonetheweldsbetween fiberslossit the
fibersstate, inaddition theincreasinginfiber diameter
(see TABLE 1). The creation of welds at low PEO
contents and the unacceptabl e transformation of the
nanofibersmorphol ogy at high PEO concentrationswere
attributed to thelow melting point (65°C) of PEOin
fiber state”.

Figure 2(a b and c) showed X-ray diffraction
(XRD) patternsfrom the as-spun and the annealing

TABLE 1: Theeffect of annealingn on the structure parameter sof Pureand PANi.CSA/PEO nanofiber sblends

PEO wt%

Ava. Nanofibers diameters As-spun Ava. Nanofibers Diameters Annealing Grin Size (A°) As-spun Grin Size (A°) Annealing

8 wt% 40.49 nm
30 wt%

Peru PEO 111.37 nm

63.76 nm
92.35 nm 98
119

66.28
38.92
35.38

85.70
38.89
17.67
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Figure2: TheXRD spectraof (a) Powder PEO (b) PAni.CSA/
PEO 8% wt (c) PANi.CSA/PEO 30% wt
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nanofibersfor Pureand different concentration of PEO.
Thediffraction pattern of as- spun pure PEO with 30
wt % concentration showed only one peak character-
igicof crystdlinePEO at 26=19.13isassgned as(120)
reflectiong®9, this peak is di sgppearance after anneal -
ing as show in the diffraction pattern of annealing
nanofibersFgure (24a), but can befoundthat thegrowth
new week peak at 20=23.24, d sotheannedling change
of crystdlineorientation and thisconfirmsby shift of the
position of thescattering peak from 260=19.13t0 23.24
that corresponds (120) and (112) reflections respec-
tively, same asthis behavior seein PAni.CSA/PEO
nanofiber at 30 wt% PEO concentration Figure (2 b),
thisismeaning that the amorphousity of sampleisin-
creas ngwithannedling at high PEO concentration (both
of pure PEO and with PAni.CSA), and thisbehavior
attributeto the aforementioned reason above about the
low melting point (65° C) of PEO in nanofiber state.

In contragt, theanneaing PANI.CSA/PEO nanofiber
with 8 wt% PEO concentration Figure 2(c) showed
decreased in numbers of peakswith annealing, while
seeonly two diffraction strong pesksindexed with va-
ues of 26 =12.44 and 26 =18.12 comparing by five
peaksin as-spun nanofiber, aswell asthegrain size
increasing from 66.28 nm for asspunto 85.70 nmfor
annealing nanofiber. Thismaintheannealing candra
maticaly increasetheamount of crystdlinity in sample
and enhancethestructure of PAN.CSA/PEO nanofiber,
and this agreement with%, Form the other hand the
effect of annealing on the state of crystalline in
PANI.CSA/PEO depended on theratio concentration
of PEOinblend.

Figure 3 show the compares of FT-IR spectrafor
as-spun and anneding PANI.CSA/PEO nanofiber. The
spectraof PANi.CSA/PEOin as-spun sampleswasseen
as strong IR absorption peaks at a wave number of
3450 cm'?, theserefer to presence of OH bonding be-
cause of hydrogen bonding in the NH stretch between
(PEO) and (PANi.CSA), from thisFig noticethat the
spectrum of athermal treatment presentssimilar fea-
turesto those of aas-spun, observed asmall changein
intengity of the bandsin theannealing spectrum. Nev-
ertheless, thereareno additional vibrational bandsas
compared to spectrum of the as-spun sample. There-
forethe annealing of the PANi.CSA/PEQ nanofibers
does not effect on the bonds structure and the agree-
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Figure3: TheFT-IR spectraof PAni.CSA/PEO blend at 8wt
% PEO a) as-spun b) annealing at 60°C

CONCLUSIONS

Inthe present work the nanofibers PAni.CSA/PEO
blends have been successfully produced using the
€l ectrospinning techniques. Theeffect of annedingtem-
perature on themorphol ogy, nonfibersdiameters, crys-
tdlinity, and functiona gropesof dectrospun PAN.CSA/
PEO nanofiberswereinvestigated. It wasfound that
the annealing had unsystemati ¢ effect on the morphol-
ogy, fiber uniformaswell asthe crystallinity state of
sampleswhereit effect had major dependent on the
PEO concentrationin samples. Whilethe nanofiber di-
ametersincreasing withincreasetheanneding tempera-
ture of nanofibers. Also seethe annealing doesnot ef-
fect on the bonds structure of the PAni.CSA/PEO
nanofibersblands.
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