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ABSTRACT

NisPh,S, thin films have been prepared under various deposition times. The films were characterized using UV-
Visible spectrophotometer. The obtained results indicated that the strong absorption in the visible regions. On the
other hand, it is seen that the band gap was increased from 1.1 to 1.4 eV as the deposition time was reduced from 55
to 25 minutes.

Keywords: Band gap, thin films, optical properties, cherhlzath deposition.

INTRODUCTION

In recent years, interest in the optical propertésthin flms has considerably increased by therlgeide
researchers [1-5]. As a result, an abundant aflitee has appeared on the optical propertiesinffitins by using
UV-Visible spectrophotometer. Then, the obtainedoaption spectra could be used to determine thd lgap of
films. The measurement of the band gap is an impbrh the nanomaterial, semiconductor and soliustries. For
example, the best photovoltaic materials consisfeltinary, ternary and quaternary thin films thawvé band gap
values ranging from 1-1.6 eV (see Table 1) accaorthrliterature survey.

In this work, | report on the chemical bath degosibf NizPk,S; thin films from acidic solutions. At the same time
| also reported the effect of deposition time oa dptical properties of the films. The chemicalhbdéeposition
method has chosen due to many advantages sucimlge,seconomical and low temperature depositiopaasted
out by many researches [19-24].

EXPERIMENTAL SECTION

In this study, NjPb,S; thin films were prepared from the aqueous solstidie chemicals such as nickel (11) sulfate,
lead (I) nitrate, sodium thiosulfate and tartaaimd were used as received. In all experimentstahiaric acid was
used to complex the lead and nickel ions. Solutivese prepared using water purified by Milliporgphh-Q water
purification system. The substrate used for theodition of thin films was microscope glass slid€kse substrate
cleaning process was discussed elsewhere[25].Fomptaparation of NPh,S, films, 20 mL of 0.1M sodium
thiosulfate was placed into separate beakers wdookained 20 mL of 0.1 M of nickel (Il) sulfate a@@ mL of 0.1
M lead (Il) nitrate, respectively. Then, 20 mL aofilM tartaric acid was added into the componenta afixture
under continuous stirring. Thin films were depasitn the glass slides at 8&, pH 1.5 and various deposition
times ranging from 25 to 55 minutes. It was plagedically to the bottom of the beaker during thepdsition
process. After complete deposition, the substratie the films was taken out, and dried in air. ©gtiabsorption
study was carried out using the Perkin ElImer UVMNasnbda 20 Spectrophotometer.
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RESULTSAND DISCUSSION

There has been growing interest in the investigatibthe optical properties of thin films by meafdJV-Visible
spectrophotometer. These compounds have openedvaarea in the field of electronic and optoelectconi
applications. In this study, measurement of bang gauld be carried out using absorption spectrainguthe
experiment, the film-coated glass substrate waseplacross the sample radiation pathway while tioeated glass
substrate was put across the reference path. Thembsorption data were used for the determinatidhe band
gap energy as indicated in Equation 1.

A= kv -E, )" 1)
hv

Wherev is the frequencyh is the Planck’s constarit,equals a constant whitecarries the value of either 1 or 4.
The value ofn is 1 and 4 for the direct transition and indireemnsition, respectively. It is clear from absoopti
spectra that the strong response at longer wauslerigr all the samples reflects these materiadssaitable in the
solar cell applications. The films prepared in B8 25 minutes, show the highest and the lowesbresgs behavior,
respectively as shown in Figure 1. In other woitgan be seen that the absorption characteridtihe films
increases with the increase the deposition timis. tainly could be attributed to the sufficientteréals deposited
onto the substrate at longer deposition time.

Figure 2a-2d show the variation &&h)? with photon energy. The band gaps of the filmsengeduced from the
curves and are listed in Table 2. It is very clisat when the deposition time was increased fronoZsb minutes,
the band gap value was decreased from 1.4 to 1.1t e\¢ans that the properties of thin films maidgpend on the
various deposition conditions such as depositime ti

Table 1: Band gap energy of variousthin films

Thin films Band gap
SnSeg[6] 1.59
PbS [7] 1.35
CoS [8] 1.13
SnS [9] 15
CdTe [10] 145
PbSe [11] 1.3
PbTe [12] 1.58
PbMnS [13] 15
CdMnS [14] 145
Cuw,Sng[15] 1.56
CuinSg[16] 1.04
Ag,ZnSng[17] 1.2
CwZnSng[18] 15

Table2: The values of band gap energy for the prepared NizPb,S, thin films

Deposition time (minutes Band gap (eY)
55 1.1
45 1.15
35 1.2
25 1.4
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Figure 1: Optical absor bance ver sus wavelength of the NisPb,S; thin films prepared under various deposition times[a] 55 [b] 45 [c] 35 [d]
25 minutes
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Figure 2: Plots of (Ahv)?versus hv for the NisPb,S; thin films prepared under various deposition times. [a] 55 [b] 45 [c] 35 [d] 25 minutes
CONCLUSION

NisPhS, thin films could be deposited on glass slides thate immersed in solutions containing metal comple
ions. The optical properties of thin films preparedtler various deposition times have been repoited.band gap
values in the range between 1.1 and 1.4 eV.
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