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Abstract: Undoped and Cu doped CdS nanoparticles were sinéltein aqueous solution by chemical co-
precipitation method using EDTA as a capping agé@stsynthesized samples were characterized by X-ray
diffraction (XRD), energy dispersive analysis ofray¢s (EDAX), diffuse reflectance spectra (DRS). ay-r
diffraction (XRD) analysis reveals that undoped @@@Boparticles are in cubic phase, where as CuddCp&
nanoparticles are in mixed phase of cubic and renalg EDAX spectra confirmed the presence of Cthin
samples with expected stoichiometric compositioRSDand corresponding Kubelka—Munk plots reveal that
the band gap is narrowing with Cu doping.
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1. Introduction and Experimental:

In recent years, semiconductor materials in narsaliine form and their synthesis, have gained huge
interest due to their unique optical and magnetaperties. Cadmium sulfide nanomaterials are madelyw
studied binary chalcogenide material belongindhtolt-VI group. CdS materials have been realizeth@nform
of nanoparticles, nanowires, nanorods, nanobetts[let 2]. However, due to the ease of preparatiod a
versatile properties of nanoparticles most of teliss were focused on CdS nanoparticles. Mage&timents
such as Mn, Fe, Co, etc. were used as dopantsilas the optical and magnetic properties of CdS
nanostructures [3]. Here, in the present invesbgate present the influence of Cu dopant conceatrain the
crystal structure and the optical properties of Q@& nanoparticles synthesized by chemical co-pittion
method. Although many researchers have synthestast Cu nanoparticles, yet there is large scope in
studying the doping effect on the optical properixé this material [4,5]. The effects of externallanternal
doping in the properties of material as well as phgsics of doping pattern are yet to be understétmhce
more experimental findings are desirable for motihdgfuture device oriented optical properties.

Cd..CuS(x=0.00, 0.01, 0.02, 0.03, 0.04 and 0.05) nanmpest were prepared by chemical co-
precipitation method with EDTA as a surfactant. Teactants used in present wok were (Cd 3B0O),
2H,0), CuCI2.6HO, NaS and EDTA(Ethylene diamine tetra acetic acid).tAé chemicals were of analytical
grade and were used without further purificatioowubled distilled de ionized water was used as ¢aetron
medium in all the synthesis steps. In a typicalisgsis 0.2M of (Cd (CECOO).2H,0)and CuCJ.6H,0 (at%
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in Cu, x=0.01,0.02,0.03,0.04 and 0.05) each in b@aionised water were dissolved. Subsequentlyirsgifor

30 min, NaS (50 ml) solution was added drop wise to the abuoweure under continuous stirring for 8hr at
room temperature till a fine precipitate was form#dhen the reaction was completed, the products wer
collected and washed thoroughly with a distilledteraand finally dried at 80C for 3 hr for obtaining Cd
«CWS(x=0.00, 0.01, 0.02, 0.03, 0.04 and 0.05) nanmtest Undoped CdS nanoparticles were also syrabesi
by the same procedure. The X-Ray diffraction pastewere obtained using seifert 3003TT X-ray
diffractometer Diffuse reflectance spectra of the samples wererded at room temperature using Jasco V570
UV-Vis spectrophotometer in the wavelength range-800 nm.

2. Results and Discussion:
Elemental and Structural analysis:

Fig.1 shows EDAX spectra of €dCu,S(x=0.03) nanoparticles. The EDAX spectra indictte
presence of Cd, S and Cu in the sample. Fig.2 skiwevXRD Pattern of the undoped and doped nancfesti
From the XRD pattern of the CdS, it is difficult ebtain the perfect crystal structure, becauseheflarger
broadening and overlapping of cubic and wurtziteDXpatterns. Hence the undoped CdS can be considered
crystallized in cubic structure only. But in the @oped CdS nanoparticles the diffraction peakstiposid at
20 values of 27.1944.42,51.7F and a small peak at 7vere observed and they were indexed as (002)),(220
(311) and (211) planes corresponding to that oba@dnstate of zinc blende and wurtzite structutee @verage
size of the particles has been estimated usingD#teye —Scherer formula, D=0X89co®, whereA is the
wavelength of X-ray radiatiorf, is the full width at half maximum of the peak &frdction angle6. From the
XRD studies the measured average crystallite sezew the range of 3.9-2.58 nm. The decreaseystallite
size with Cu doping may be due to the small ioaiiirof Cf* (0.057 nm) when compared to Tibn (0.096
nm). Fig. 3 shows the room temperature diffuseeotfince spectra of the synthesized ,3ou,S (x=0.00, 0.01,
0.02, 0.03, 0.04 and 0.05) nanoparticles. The cefteee was increased after doping and it was dobppéhe
UV-region due to onset of fundamental absorptioowklver with increasing Cu content there is a marked
decrease in reflectance in samples of higher dopamtentrations. This decrease may be due to lighrg
scattered by grain boundaries as well as the Cstezki which reflect the incident light. The chagaistic
absorption edge of the €dCu, S (x=0.00, 0.01, 0.02, 0.03, 0.04 and 0.05) nartigpes were in the range of
290 nm to 700 nm. The bandgap of the Odu, S (x=0.00, 0.01, 0.02, 0.03, 0.04 and 0.05) nanigfes was
estimated from the diffuse-reflectance spectra lojtipg the square of the Kubelka—Munk function F(R
versus energy and extrapolating the linear pathefcurve to F(R)= 0, The absorption edges are seen to be
shifted towards higher wavelengths/lower energiésr 2.49 eV to 2.38 eV) with increasing Cu contas
shown in Fig. 4. However the decrease in the bgndygth increasing the doping concentration duepa s
exchange interaction between the band electrondamadized d electrons of the €uons substituting Cd
ions. Although P.Reyes et al also reported singéarease in the bandgap in Cu doped CdS nanopof&diers

- T T T T T T T T T
] 2 4 B & 10 12 14 16 18 i}
Full Scale 2371 cts Cursor: -0.255 (0 cts) key|

Fig.1 EDAX spectrum of 3% Cu doped CdS nanoparticles.
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Fig.2 X-ray diffraction patterns of Gg Cu, S (x=0.00, 0.01, 0.02, 0.03, 0.04 and 0.05) naniajes.
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Fig.3 DRS of Cd, Cu, S (x=0.00, 0.01, 0.02, 0.03, 0.04 and 0.05) narticfes.
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Fig.4 Kubelka-Munk plots and bandgap estimation of 3du, S (x=0.00, 0.01, 0.02, 0.03, 0.04 and 0.05)

nanoparticles.

In summary pure CdS and Cu doped CdS nanopartltde® been prepared by chemical co-
precipitation method with EDTA as a capping agé&hie compositional analysis results show that Cda@iiS
are present in the samples. The X-ray diffractiatigugns show that the Pure and Cu doped CdS nédiabgsr
exhibit mixed state of zinc blende and wurtziteisture and the average particles size of nanofestis in the
range of 3.9 nm to 2.58 nm. DRS spectra and carreipg Kubelka—Munk plots reveal that the bandgap i
decreased with Cu doping showed that as the d@angentration increased the bandgap decreased.
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