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_ AESTRAC'EX L
ZnO doping with tiansmon metals sze Fe, Co, Mn Ni, Cr, or V, leads to

materzals with com,pletely different behaviour towards magnetic and optical
excztatmn The precursor of Zri1 oFewmO with x = (0, 0.02, 0.04, 0.06,-0.08, 0. 1)
nano particles have been successfully synthesized by novel sol—gel method at 80°C.
- Band gap of Zna olfeqO samples have been evaluated using UV-Vis spectmmeter
The powder samples have been. charactemzed by X-ray dszmctmn (XED), Fourier
' iransform infrared spectm scannmg electron mzcroscope (SEM ) and.- energy
'.dtsperswe analyszs of X-rays (EDAX) The XRD patterns showed the formatwn of |
- smgle phase and hexagonal wurizite structure. The. average. partzcle size is found

to be in the range of .20——40 nm. SEM results show the morphology of theé partwles '
18 hexagonal structure. Energy dzsperswe X ray analyszs confw med the presence of o

- Iron, ch (md Oxygen

‘ Keyworés ch oxzde Iron Sol gel method Nanopowder \

1. IN'}I‘ROBE}CTION _
g Materlals for Spm‘tromcs are recewmg mcreasmg attentlon in the last few

' years A Varlety of materials, specially. diluted magnetic semlconductors ‘has

been mvestlgated in this connectmn The I1-VI based dx}.ute magnetlc semlconductors

~ (DMS) are very encauragmg matenals for spmtronlcs apphcatwns as DMS show

o ferromagnetlc nature-at room tempelaﬁure [1-4]. Extenswe studies were- made on

transfcmn metal (TM) doped I1-VI compound semmonductors (such a8 Fe, Co Ni,
‘Mn ete.) [5- 6] In recent years, transition- metal mns (Mn, TFe, Co and NI) doped
7Zn0 has greatiy attracted the attention for their prommmg Vexsatﬂe apphcatlon
because of theur spemﬁc optxcal structural and magnetic propeltles ['7 10] ch
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oxide (Zn()) is one of the most lmportant multifunctional semiconductor materials
for various applications due to the wide band gap (3. 3'7eV) and high exciton
bmdmg energy (60Mev). Zn0 is also for mec}mai and envwanmental applications.
'Then ZnQ has potentlal commermaﬂy due to its low .cost, non- -toxic, abundant
resources in the nature and envmonmentai frzendiy Therefore, in the present
work, we report the effect of dopmg on the structural and optmal and magnetic
propertzes of Zn0. nan()powder syntheszzed by sol gel method at élfferenf; doping
,concentratzons Fe ions. It is ‘observed that the optmal band gap mcrease the

: dopmg concentrations of Fe ions.

2. Experimental
‘Powder Syntheszs o . .
_ " The- metai mtrates of ch and ferric were used as the raw’ matemals
o Ethylene giycei and (}xahc acid were used as the chelatmg reagents In a typmai
: run, the approprlate ameunts of Zinc. nitrate [Zn(NOs)z 6H20] ferrlc mtrate'
'.'[Fe(N03)3 9H20] were dzssolved in ethanoi to form soiui;lon and. stlrred;
i contmuously usmg a- magne‘hc stirrer at’ 80° C temperatme Fmaily, gelhng
| ﬁagents ethylene glycoi and oxahc acid - were added into this m;xture A hght__
- brown- ceieured soi wgel was {)btamed after stlrmng and hydrolyzmg the mixed
solutmn fer 45 mmutes Then - “the gel is drled in_ hot -air oven at: 110°C K
Subsequently, the - dried precmsor was caicmed at 500°C for 3hrs- complete‘
crystallization and then mﬂhng process was carmed out to get a nano powder
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Fig.1 Flowchart f’@x‘ the preparation and charactemz&tmn of ZH{I—}QFS(X)@
nano- powders '
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" 3, Results and discussion
3.1 UV-VISIBLE S?E@TR@SC@PY

The optical band gap of  the Zng- K;Fe{h)@ Powdez from the. :feﬂectancb
sg}ectra obtamed by the UV-visible spectrometer in the range of 200 to 800 nm..
The bandgap increases from 3.33 eV to 3.57 eV wzth iron dopmg at different level

percentage

‘_"Fig.z:‘UV, Reflectance of Fe doped ZnO Precursbr '

<8
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3.2 Fourier Transf@rm In_frared Spectroscopy (FTIR)

Figé 3.FTIR Spectrum of Fe doped Fig: 4. F FTIR Spectrum of Fo
. ZnO Precursor Lo ﬁoped Zn() Ca.lcmed ai: 506"0

‘Figure 3 and 4 shows the FTIR spectra of the prepared samples, The reﬂectance
band at 421-495 emt m FTIR spectra is assomate& wzth the charactemstxc

v;.bratmnal mode of Zn-O bondmg

3.3 X-RAY DEFFRACTEON PATTEREN (XRD)

, X-ray dx.ffractmn (XRD) is a pewerful techmque for determmaﬁmn of crystal
structure and lattice parameters. Figure 5 shows the X- ray diffraction patterns of
the Znu x)Fe(x;O compared to that of a pure Zn0. These Qatterns have been
compared with standard JCPDS 89—1397.
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o Figi: 5, pragydriff:actioﬁ patterns of the Zn(i.X)Fe(x}O Caleined in‘ aii‘,et"500°@ ,

, The major pianee cerreependmg te (1 (} O) (0 G 2) (1 0 1) (1 0 2) (1 1 O)
(1 0 3) and (1 1 2) were found to be matched wrth Wurtz1te structure of ZnO
Flgure 15 reveale tha‘t there is no change in the wurtzzte structure of ZnO after _
) Fe dopm.g No extra peaks were found in ‘the pattem mdmatmg the formatzon of
: smgle phase Zna x)Fe(x)O ThIS mdlcates that the (ioped Fe atoms subetltute Zn atome
'. Debye—Scherrer fermula for ﬁndmg the cxyetalh‘te size (D) range is 2() 40 nm.
' | D= (KA)/(BCOSG) ' R , R
Where K is the Schelrer censtani: and hae the value 0 9 for hexagenal
rcrystal structures A is the wavelength of the radzatwn (1. 5418 A) b is the
~ forward Width at half maximum (FWHM) (radlan) and h is the half value of the
Bragg d;ffractmn angle in the XRD pattern (degreee) IR '
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3.4 SEM (Scanning electron 'michSQQpe} '

Fag 6 SEM mwrosﬁructures of the Znu,x;Fe{x)O X = (9 0 02 0 04 0 06,
: - 0. 08 0 1) caicme& inair a.t; 500°C EE

Flg 6 shows the SEM 1mages of Zna x)F e(x)O x (0 O {)2 0. 04 0 06 O 08,
0. 1) calcmed in air at 500°C It was e‘bserved that the marphology of i:he ZnO N Ps
: .Were hexagonai nanepartlcles Wlth dzameter of abmrt 20- 50 nm The average
) crystalhte size of the Fe deped ZnO NPs decreased wrth 1ncrease in the Fer
_ {:cncentrai:mn from the dlfferent modeis 1mpiymg that the. mcluswn cf st1a1n in

_dlfferent forms has very little effect on the average crystaihte size. .

3.5 'ENERGY ms?ms‘gm X-RAY (EDX} ANALYSIS

Fig: 7. EDX analysis 0f‘é;he ZnaoFewO, x = (0, 0.02, 0.04, 0.06, 0. 68 0. 3)
@&.Eemed in air at 500°C. _
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The energy dispersive X-ray (BDX) analysis of Zina 9FewO, x = ©, 0.02,
0.04, 0.06, 0.08, 0.1) calcined in air at 500°C was shown in Fig.7. Energy

dispersive X-ray diffraction pattern shows the presence of Zine, Iron and oxygen,

4. CONCLUSION
The precursor of Zn (1-%) Fe(x)G with x = (0, 0.02, 0.04, 0.06, 0.08, 0.1)

nano particles have been successfully synthesized by novel sol-gel method. The
" optical band gap of the ZngxFe O Powder from the reflectance spectra obtained
by the UV-visible spectrometer. The syn‘thesiéed samples functional groups
analyzed by Fourier transform infra-red (FTIR).The dried precursor powder was
milled and then calcined at 500°C for 3 hrs. From X-ray diffraction, it was
obseived'Fe deped- Zn0 nanoparticles (NPs) have single phase and hexagonal
wurtzite structure. The morphology and crystalline nature are characterized hy
Scannmg electron m101oscopy (SEM) Energy dlsperswe X Ray analysxs (EDAX)

' conﬁrmed the presence of Iron Zinc and oxygen
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