Accepted Manuscript

Chemosphere

Photocatalytic degradation of naphthalene using calcined Fe-ZnO/ PVA nanofibers

Aiswarya Devi Sekar, Harshiny Muthukumar, Nivedhini Iswarya Chandrasekaran,
Manickam Matheswaran

PII: S0045-6535(18)30780-X
DOI: 10.1016/j.chemosphere.2018.04.131
Reference: CHEM 21279

To appearin: ECSN

Received Date: 19 January 2018
Revised Date: 18 April 2018
Accepted Date: 20 April 2018

Please cite this article as: Sekar, A.D., Muthukumar, H., Chandrasekaran, N.I., Matheswaran, M.,
Photocatalytic degradation of naphthalene using calcined Fe-ZnO/ PVA nanofibers, Chemosphere
(2018), doi: 10.1016/j.chemosphere.2018.04.131.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.chemosphere.2018.04.131

10

11

12

13

Photocatalytic degradation of naphthalene using calcined Fe-ZnO/ PVA

nanofibers

Aiswarya Devi Sekar, Harshiny MuthukumBliyedhini Iswarya Chandrasekaran, Manickam

Matheswaran*
Department of Chemical Engineering, National Institof Technology, Tiruchirappalli,
India-620 015

* Corresponding author email ID: matheswaran@nitt.edu

Graphical Abstract

| Electro-spinning precursor
| Solution preparation

. |lectro-spinning — Nano
Fibre formation

As spun Fe- doped
InO nanofibers

AP ‘—-
- +
Fe-doped ZnO NPs PVA solution  Precursor metal-oxide
polymer solution
‘ Catalytic application of Fe-
doped ZnO nanofiber calcined metal — Characberkltlcs of

oxide Nanofiber nanofibar

™ wimmy -
N
Nv‘
13
i
i
i
eandg

Simpie organ

(hydro carbon, 2 =
co,) b
Naphthalene solution

[
e

Calcination
@550°C for
1h

Synopsis. Facile fabrication of Fe- ZnO/PV A nanofibersfor photocatalytic degradation of

naphthalene.



14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

ABSTRACT:

Recently, the incorporation of metal oxide nanbopkas into polymers has gained great
attention owing to their ample of applications. Téyeen mediated synthesis Fe-doped ZnO
nanoparticles have been incorporated into PVA rnbacf through electro spinning for the
application of photocatalytic degradation. The Py@élymer concentration was optimized to
obtain uniform fibers without beads. The Fe-dopeuDZnanofibers were characterized by
various analyzing techniques. The results show goad physicochemical with high surface
area, uniformity in fiber with an average diametamges from 150-300 and 50-200nm for un-
calcined and calcined Fe-doped ZnO nanofiber résede The photocatalytic activity of
nanofibers was examined by the degradation of ihafdrie. The efficiency was observed 96 and
81% for calcined and un-calcined nanofibers, re®pey. The reusable efficacy of Fe-doped
ZnO calcined nanofiber as a catalyst was studiées@& studies corroborated that the calcined

Fe-doped ZnO nanofiber as promising material fealgc applications.

Keywords: electrospinning, nanofiber, calcination, naphthaleand degradation.

HIGHLIGHTS

» Synthesis of Fe-doped ZnO/PVA nanofibers with gpbysicochemical properties.

» Optimization and calcination of nanofibers to erteathe degradation capacity.

» Calcined nanofiber has showed better photocatalgégradation activity than Un-
calcined Fe-doped ZnO/PVA nanofiber.

» Reusability study has delineated the stability @d®ped ZnO nanofiber.

1. INTRODUCTION
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The contamination of numerous water bodies ineim@ronment is due to discharge of
several pollutants from rapidly growing industrisd urbanization (Mahmoodi and Mokhtari-
Shourijeh, 2015; Karak et al., 2013). As per WHOdPess on drinking water, 2017 update and
SDG baselines, 844 million people still lacked ewebasic drinking water service. Hence, the
eternally increasing drinking water demand has #idss on the removal of azo dyes, heavy
metals and toxic organic pollutants from water (etwal., 2012; Wan et al., 2016; Hu et al., 2016
Wan et al., 2018). Among the toxic organic wateltytants, polycyclic aromatic hydrocarbons
(PAHs) are highly hazardous (Mondal et al.,, 2014ang/ et al., 2009). PAHs are typical
carcinogenic and mutagenic pollutants found in arbanoff that result from anthropogenic
activities (Rezvani-Eivari et al., 2016; Reddy al., 2013). Naphthalene is one among the 16
toxic PAHSs listed by Environmental Protection Agen@&PA) of the US and the European
Union. Since naphthalene possess higher water isbludind toxicity causes kidney damage,
congenital abnormalities and cancer in human befMyndal et al., 2014; Feligt al., 2014,
Zelinkova and Wenzl 2015). Jia and Batterman (20h@ye deliberated that, NIOSH'’s
permissible exposure limit and ACGIH's threshoiditivalue of naphthalene as 50 pd/mut it
has faced much higher than the threshold limitlewe the environmenSeveral conventional
practices have attempted and acquired only lifilece on eliminating naphthalene, due to its

stability and strong recalcitrant nature (Letoal., 2015).

Lair et al (2008) have declared photocatalytic degradatioohasaper as and faster than
many existing possible techniques such as bioregabaonolysis, pulse radiolysis and electron
beam irradiation etc. for removing pollutar@milarly Gutierrez-Mata et a2017) described
the photocatalytic process as less toxic and lost dae to mineralization of the toxic organic

contaminants completely into less toxic or £&hd HO. Owing to their high catalytic activity
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and large surface area, nanoparticles (NPs) haem lxplored broadly in the field of
photocatalytic degradation of PAH as well as desttibn (Donget al, 2015). Farhadian et.al
(2016) evaluated the degradation of naphthalenggualO;-MWCNT nanocomposite in visible
light. TiO, Degussa P-25 investigated as a semiconductor qdtatgst for degradation of
naphthalene in aqueous solution. Lin et al. (2G@9jeved the degradation efficiency of 93.5%
for naphthalene within 120 min under visible ligltradiation using La-N-TiQAC
photocatalyst. Muthukumar et al. (2017) evaluatesl degradation efficiency of naphthalene
using 40ppm of ZnO and Fe-doped ZnO NPs and aftirrre-doped ZnO exhibits more
degradation than pure ZnO NPs. Nair et al. (20ld9cdbed ZnO and Co-doped ZnO NPs
exhibits good photocatalytic activity. Sood et #016) confirmed the wide range of
semiconductor metal oxides, ZnO exhibits good ptetdytic activity in agreemeniThe
cytotoxicity, antimicrobial and photocatalytic asty of ZnO and Fe-doped ZnO NPs were
evaluated successfully and obtained better resattd~e-doped ZnO than pure (Dest al.,
2017). The strong tendency of agglomeration anficdifies in separation of NPs decreases the
photocatalytic degradation activity of pollutants the aqueous state. In recent times, one
dimensional (1D) metal oxide nanofibers (NF) haageived much attention due to its promising
surface morphology, essential for catalyst appbeet such as large surface area and porous
structure (Wangpt al., 2017; Liwet al., 2008; Malwal and Gopinath 2017). Variouseagchers
stated that polymeric NF in the form of a matrixgptect the inorganic NPs from agglomeration,
control the particle size and their distributiomdamake the separation process of utilized
composite NF more convenient (Panthi et al., 20%afk and Lee 2014). Wang et al. (2017)
described the porous structure of NF enhanceshitieyaf metallic NPs to disperse and stable

in agueous solutions.
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Electrospinning is a simple, less expensive ang yepular technique for fabricating
continuous NF among the several methods of NF aschlectrochemical deposition, layer-by-
layer self-assembly and template-assisted techsifffeahiniet al., 2016; Singlet al., 2013; An
et al., 2014; Mishra and Ahrenkiel, 2012). Theingic properties of NF such as large surface
area, increased shelf-life, better chemical stglalind higher porosity, makes them more suitable
for water treatment applications (Samatlial., 2012; Panttet al., 2017; Park and Lee 2014).
Therefore, electrospun NF are potential candidateaf wide range of applications such as
catalysis (Mondal, 2017¥ensors (Baget al., 2014)adsorption (Wangt al., 2014), disinfection
(Si et al., 2017; Galkinat al., 2015), tissue engineering scaffolds (Ceoigsind Jéréme, 2013;
Agarwal et al., 2008) and filtration (Chat al., 2015). Many studies reported the successful
incorporation of semiconductors (metal oxides) arious polymer NF using electrospinning
processes (Pantlat al., 2017; Singlet al.,, 2013). Wang et al. (2016) stated the erdwhnc
photocatalytic activity of degrading organic pcélnt using N-decorated and Kirdoped ZnO
NF. Singh et al. (2013) been demonstrated the efficddpe mats, incomplete degradation of
naphthalene and anthracene dyes in the wastewasgment. Mondal et al. (2015) confirmed
the photocatalytic degradation of naphthalene uSipimized free-standing mesoporous anatase

TiO, NF mats fabricated by electrospinning.

With this insight, the Fe-doped ZnO NPs incorpatatenofiber was fabricated by
electrospinning. The photocatalytic degradatiomaphthalene was investigated. The polymer
concentration was optimized to obtain smooth antbtm NF. The physico-chemical traits of
synthesized NFs were analyzed using various analytinstruments. The photocatalytic
degradation efficiency of un-calcined and calcirfegidoped ZnO NF were evaluated using

naphthalene under UV irradiation.
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2. EXPERIMENTAL

2.1 Materials

The chemicals such as Ferric chloride (BECZinc nitrate (Zn (NG),), Polyvinyl
alcohol (PVA), Sodium hydroxide (NaOH), Hydrochtriacid (HCIl) and Ethanol were
purchased from Merck and Himedia India. Milli-Q wa{18.20M2 cm resistivity) was used for
all the experiments. All the chemicals were usedeaeived, without any further purification.
2.2 Synthesis of Fe-doped ZnO NPs

Green mediated Fe-doped ZnO NPs were synthessird AL spinosus leaf extract. The
hydro-alcoholic leaf extract @& spinosus was carried out using soxhlet apparatus and stred
5°C. 10 mg of extract was taken and dissolved i@ @l of deionized water and used as a
reducing agent for NPs synthedi®r synthesis of Fe-doped ZnO NPs, an aqueousisolat
1.0M ZnNGsand FeGJwere prepared. The pH of solution was adjustedgu@ih N HCI and 0.1
N NaOH. The Zn and Fe precursor solutions were thaxad equivalent amount of leaf extracts
(pH 9) was added drop-wise with stirring at 37 £1for 45 min. The reddish white Fe-doped
ZnO precipitates were filtered and washed. The $amps dried in oven at 100 °C for 4 h. The
dried material was powdered in a mortar-pestlewssdi for further study.
2.3 Fabrication of Fe-doped ZnO/PVA composites NF

The preparation electrospinning precursor solgtimere as follows; 4, 8 and 12 wt. %
PVA solution was prepared by dissolving PVA saldistilled water with a vigorous stirring at
7000 rpm at 70 °C for 2.0 h to attain a uniforrnsfacent solution. The synthesized Fe-doped
ZnO NPs was added to PVA solutions and mixed tegeth obtain homogenous suspension in
magnetic stirrer with vigorous stirring for 4 h raom temperature. The 4 wt. % of Fe-doped

ZnO NPs were used for the fabrication of the cortpdsF.
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The Electrospinning technique was used for theidabon of Fe-doped ZnO NPs/PVA
composite NF. The homogenous polymer solution waddd in a syringe equipped with an 18
gauge stainless steel needle connected to anaalectrf a high voltage power supply and the
grounded electrode was an aluminum foil (wrappedhenaluminum plate) used as a collector.
The optimized parameters used to produce NF threlggtrospinning are as follows: distance
from the needle tip to the collector was 12 cm,@L3h of the solution was fed to the needle tip
with the applied high voltage of 17 kV between tieedle tip and the grounded collector. NF got
deposited on the aluminum foil were separated dfftercompletion of electrospinning process.
All the experiments were executed at room tempegailhe as-spun NF were dried in vacuum
for 48 h to eliminate the remaining solvent andnttstored in the desiccator for further
characterizations. The calcination of NF were ealout at 550 °C for 1 h.
2.4 Characterization of the NFs

The morphology of the composite NFs were charesdr by scanning electron
microscopy (SEM, JEOL Model JSM - 6390LV). Prior3&M examination, a thin layer of Au
was sputter-coated on the samples in order to ptamormal charging. Verification of the Fe-
doped ZnO NPs distribution in the PVA NF was canBd by a JEOL transmission electron
microscope with an acceleration voltage of 15 kwhigh vacuum. For Transmission electron
microscopy (TEM, 200 KV FEI-Tecnai G2 20 S) speainpeeparation, the fiber was collected
by placing a small copper grid under the electrusipig nozzle for 10 s during the
electrospinning process. The transmission electrocrographs and selected area electron
diffraction (SAED) patterns of NF were capturedngsiFEI TECHNAI G2 and JEOL 2100
UHR-TEM operating at 200 KV with machine resolutioh 0.4 nm. The X-ray diffraction
(XRD) data were obtained by Rigaku Ultima Il bygtscan technique with Cu-Ka radiation

(1.500 A, 40 kV, 30 mA) in the range of 10-80° a&tcan rate of 0.5° /min. Thermo gravimetric

7



151 analysis (TGA) of electrospun NF was conducted oRegkin ElImer STA 6000, Diamond
152  TG/DTA thermal analyzer by heating them up to temperature 800° C with a heating rate of
153  10°%min in the presence of flowing air (200 mL/mimfra-red Spectra (FTIR) of NF were
154  recorded using (FTIR- Thermo Scientific99 ™ Inccdlet™ iS™5) with a spectral range of
155  400-4000 crii. The Brunauer—-Emmett—Teller (BET) surface area am@alyzed using nitrogen
156  adsorption on a Micromeritics ASAP 2020 nitroges@agtion apparatus. Prior to analysis, the
157 sample was degassed under vacuum at 150° C for 7 h.

158 2.5 Photocatalytic Experiment

159 The photocatalytic activities of electrospun NFvédidbeen examined for photolysis,
160 adsorption, and degradation of 40 ppm naphthalehgtien under various conditions. The
161  experiments were carried out in a beaker with tlagmetic stirrer under UV light of 16 W,
162  initially, 500 mL of naphthalene solution withouatalyst was exposed to UV light. In the
163  control experiment, fabricated NF catalysts wessltml to naphthalene solution in the absence of
164 UV light. Then finally, 30 mg of Fe-doped ZnO NRslcined and un-calcined Fe-doped
165 ZnO/PVA NF were added to 500 mL of 40 ppm naphtimaleolutions in different beakers and
166  exposed to UV light. The solutions were continugues{posed to UV light maintained at 37 + 1
167  °C for 4 h. At the regular interval of time, sangplgere collected to monitor the reaction and the
168  used photocatalyst was removed in prior to analyi$ie naphthalene degradation was assessed
169  using UV-visible spectrophotometer with a wavelénginge of 200-700 nm. The photocatalytic

170  degradation efficiency for naphthalene was caledlatsing the following equation,

171  Percentage of degradation=efA)/A¢*100
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Where A and A is the absorbance of the initial concentration afigr the time (‘t") of
naphthalene solution. The reusability of NF waslyaeal to study the stability of electrospun

NF.

3. RESULTSAND DISCUSSION
3.1 Morphological Analysis of NF

SEM micrographs of Fe-doped ZnO/PVA NFs has showthe Fig.1, which illustrates
the variation in morphology of NFs with an increasePVA concentration. The polymer
concentration was optimized between 4, 8 and 124vto obtain uniform beadless NFs with
diameters ranging from 200-300 nm. Fig 1 (a) andliiows the morphology and histogram of 4
wt. % of PVA composite NF with an average smallanteter of 188 nm, which having beads.
But 8 wt. % of PVA composite NF delivered the beadl smooth and uniform average 219 nm
diameter were shown in the fig 1 (c¢) and (d), reipely. The reduction of beads and increased
uniformity was due to high viscoelasticity with threrease of polymer concentration (Sirggh
al., 2013). Also, smoothness of NF was owing to PWAacted as a template and provides
appropriate viscosity to make the solution elespoinable (Malwal and Gopinath, 2016). Then
the 12wt. % of PVA concentration in Fig 1 (e) afidoffered the beadless, broader NF with an
average diameter of 481 nm. This is ascribed toease in viscosity of electrospinning solution
(Imranet al., 2013). Therefore, from the results 8 wtof4°VA was obtained as optimum for
this study. Fig 2 (a) and (b) presents the SEM ogiaph and histogram of calcined Fe-doped
ZnO with the porous surface and average diametgresafrom 50 to 200 nm. It is apparent that
the thermal treatment significantly changes thephological properties of the as-spun material
(Busuioc et al., 2015). Smooth and uniform surfaafess—spun composite nanofibers have been

modified as a result rough, porous with shrinkageduced diameter, and crystallization of an
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oxide phase in the form of nanometric grains duatgination due to the decomposition of
PVA component (Viswanathamurthi et al., 2003). ®gjoently, the hierarchical structures or
nanotexturing provided by the electrospun nanofégnificantly enhance the surface-to-volume
ratio, thereby giving rise to improved photocataldctivity (Li et al., 2015; An et al., 2014).

Further characterization studies were done witht.24vof Fe-doped ZnO NPs incorporated in 8

wt. % of PVA polymer precursor solution.

3.2 Structural Analysis

The structural information of before and after oation of NFs were obtained by XRD
analysis. Fig 3 (b) showed the pattern of as-sjp@doped ZnO /PVA NFs withoiffraction
peaks at 19.6° corresponds to (101) plane of seystailine PVA (Judyet al., 2012).The
remaining B peaks at 31.9°, 34.1° 36.2°, 44.6°, 56.4° angP 62orresponds to (100), (002),
(101), (102), (110) and (103) crystal planes ofdbped ZnO (JCPDSN0:01-079-0207)
(Muthukumaret al., 2017; Baranowska-Korczgt al., 2013). The diffraction pattern of calcined
composite NF was displayed in Fig 3 (c). All theaks of calcined NF were highly sharp and
intensified than as-spun, this denoted the hignygtalline nature of NF and disappearance of
PVA peak was asserted to the complete removal efptilymeric compounds leaving behind
pure crystalline in NF. Thus the XRD results evitiertonfirmed the removal polymer and
crystalline nature of Fe-doped ZnO NPs in the oaldicomposite NF. Fig. 4 displays the band
gap of calcined and un-calcined Fe-doped ZnO NE.vilue of band gap increased for calcined
NF when compared to uncalcined NF. This might be tduchange in the crystal size during the

calcination (Malwal and Gopinath, 2017).

3.3 Thermo Gravimetric Analysis

10
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Fig.5 demonstrates the thermal behaviors of thepas NFs, investigated by thermo
gravimetric analysis. The thermograph of pure PViAvged the initial weight loss below 190 °C
which corresponds to moisture loss, and then sulesgqveight loss occurred at 250-350 °C due
to decomposition of the polymeric side chains inAPAhd the final weight loss occurred in the
range of 390-530 °C which denotes the cleavage-Gfionding in the polymer (Gong et al.,
2014).whereas the Fe-doped ZnO/PVA NF exhibited initi@ight loss of 10 wt. % at 180 °C
which corresponds to the loss of water moleculesthe second weight loss of 68 wt. % was
observed between 230-420 °C might be due degradatiorganic compounds (Fernandgsal.,
2011). Followed by the degradation of PVA linkagexl about 4wt. % of the residue was
detected between the ranges of 430-540 °C (Hallal., 2015). After that, no major change was
found with the rise in temperature represents tiekegnce of inorganic compounds. Hence it has
confirmed the calcination temperature is above %20 also this variance in weight percent
between pure PVA and composite NF clearly suggaskieduccessful incorporation of Fe doped

ZnO NPs in PVA NF.
34FTIR Analysis

FTIR analysis was carried to examine the vibratigmeaks of electrospun NF. Fig. 6
presents the FTIR spectra for as-spun pure PVAJdped ZnO/PVA, and calcined Fe-doped
ZnO NFs. Fig. 6 (a) and (b) stated the observatiostrong peaks in as-spun pure PVA and Fe-
doped ZnO/PVA NF at 3304, 2930, 1708, 1421, 13P801and 838 cih agrees well to PVA
molecules (Huang et al., 2016). The broad FTIR katn8304 was identified as O-H stretching
vibration, then the peaks at 2930 and 1708’ amere assigned to the (-G bending and
vibration of (-C=0), respectively. The peaks appdaat 1421 and 1328 ¢hwere attributed to

bending of (CH-) and stretching of nitrile group (-CN-), respeety (Li et al., 2017). The small
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peaks obtained at 1090 and 838’cwere corresponds to O— C- O vibration of the dcetd —

CH group, respectively. Besides a strong absorgieak found in as-spun composite NF alone
at 587 crit belongs to the Fe-doped ZnO (Muthukuregal., 2017). Fig.6 (c) unveiled the FTIR
spectra of calcined NF with a single peak at 587" dralongs to the Fe-doped ZnO. All the
remaining peaks correspond to water molecules agaha substances were disappeared in the
calcined NF (Malwal and Gopinath, 2017; Imran et 2013).Thus the FTIR spectra clearly
elucidate the vibrational peaks pertaining to FpetbZnO in as-spun NF and complete removal

of the polymer leaving behind the inorganic in cad Fe-doped ZnO NF
3.5BET Surface Area Analysis

The Brunauer— Emmett-Teller (BET) analyses ofstumples have exhibited the surface
area of uncalcined and calcined Fe-doped ZnO NB&S and 17.8Alg, respectively were
shown in Fig.7. It also depicts the type IV cunee@nmpanied by a type H3 hysteresis loop,
which is attributed to the predominance of mesapofai et al.,, 2014). The pore size
distributions were measured by the Barret-Joyndeftda (BJH) method (Liangt al., 2015);
both the samples showed the average pore diam&ter2nm were shown in the inset of Fig7.
The pore volumes of the un-calcined and calcineeddpeed ZnO NF were 0.113cc/g and

0.026¢c/g. Thus, the results indicate a mixturenmio and mesoporous nature of fabricated NF.

3.6 Photocatalytic degradation of naphthalene

Photocatalytic activities of 4 wt. % of un-calathand calcined Fe-doped ZnO/PVA NF
were examined and compared with control experiménitsally, photolysis was carried out on
40 ppm of naphthalene at pH 7 followed with thespree of a catalyst for 4 h in dark as a

control. Fig. 8 depicts the degradation efficierafythe catalyst under different experimental

12
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conditions. 15% of naphthalene degradation wasreeden photolysis, whereas 60 ppm of ZnO
NPs, Fe-doped ZnO NPs, calcined and un-calcinedoped ZnO/PVA NF under dark condition
were exhibited 36, 45, 58, and 80%, respectivelys Thcrease in degradation efficiency under
dark condition was attributed to adsorption of rtaptene on the surface of NPs and NFs
(Farhadian et al., 2016; Mondet al., 2014). Finally, in the presence of UV lig&, 70, 81 and
96% of naphthalene degradation efficiencies wetained for ZnO NPs, Fe-doped ZnO NPs,
un-calcined and calcined Fe-doped ZnO/PVA NF, rethpay. This was due to Fe doping of
photocatalyst could improve the degradation efficieby band gap narrowing, forming impurity
energy levels and oxygen vacanci#isgey act as electron accepters to trap electroms an
interstitial oxygen act as shallow trappers for eésolboth prevent the recombination of
photogenerated electrons and holes, thereby inogedbe efficiency (Li et al., 2015). In
addition the nano-texturing provided by the caldimanofiber significantly enhance the surface-
to-volume ratio, thereby giving rise to improvedopdcatalytic activity (Busuioc et al., 2015).
Calcination has increased the surface morphologynafofibers (Li et al., 2015). The
naphthalene degradation efficiency of ZnONPs<FeedognO NPs <un-calcined Fe-doped
ZnO/PVA NF <calcined Fe-doped ZnO NF under UV lignadiation at pH 7. Thus the results
corroborated calcined Fe-doped ZnO showed bettagradation efficiency than other

nanocatalysts

The recyclability of calcined Fe-doped ZnO/PVA NRsvchecked for consequent five cycles
with the same photocatalyst and the fresh naphtkadelution was taken after every cycle. Fig.
9 displays the photocatalytic efficiency of NF wpfive cycles. Initially, up to three cycles no

significant reduction was observed, beyond tele slight reduction of efficiency was found.
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The virtuous recyclability of calcined Fe-doped ZNB was revealed from the above results.

Hence the calcined Fe-doped ZnO NF can be usedhfaius water remedial applications

4. Conclusions

The Fe-doped ZnO NPs incorporated PVA NFs were emstolly fabricated using
electrospinning. The PVA polymer concentration wpimized as 8 wt. % to obtain a uniform,
smooth nanofiber with an average diameter of 20@0+tnm before calcination. The post-
treatment of calcination at 550 °C for 1 h showerbps NFs with diameters of 120 £ 10nm and
surface area lesser than un-calcined Fe-doped XfFPONPFs. The characterization of results
NFs also confirmed the possession of uniform diansetvith the large surface area. The band
gap of calcined was more than un-calcined nancfibEne photocatalytic activity of naphthalene
degradation delineated that, calcined Fe-doped KR® exhibited good degradation efficiency
than un-calcined Fe-doped ZnO/PVA NFs. In addittbe,reusability study revealed the stability
of calcined Fe-doped ZnO NFs. Thus the electrospinof metal oxide incorporated NFs can be
truly suggested as a promising material for varigtocatalytic applications in water

remediation process.
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Fig. 1 SEM images and diameter distribution histogams of electrospun NFs with different
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Fig. 2 SEM image and diameter distribution histogram of calcined 4 wt% of Fe-doped ZnO
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