Author’s Accepted Manuscript

ADISCIPLINARY JOURNAL OF RESEARCH ON
TED STATE PROGESSES Il CONDENSED HATTER

g

D706 R.S. MELTZER

Six complexing agents and their effects on optical,
structural, morphological and photoluminescence
properties of Lead sulphide thin films prepared by
chemical route

JOURNAL OF

Fekadu Gashaw Hone, F.B. Dejene

* LUMINESCENCE

i
Uk
¥
i

i

i

©
g
8
&
§
i
t
§
H

www.elsevier.convlocate/jlumin

PII: S0022-2313(18)30116-9
DOI: https://doi.org/10.1016/j.jlumin.2018.05.004
Reference: LUMIN15586

To appear in:  Journal of Luminescence

Received date: 22 January 2018
Revised date: 4 April 2018
Accepted date: 1 May 2018

Cite this article as: Fekadu Gashaw Hone and F.B. Dejene, Six complexing
agents and their effects on optical, structural, morphological and
photoluminescence properties of Lead sulphide thin films prepared by chemical
route, Journal of Luminescence, https://doi.org/10.1016/j.jlumin.2018.05.004

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 galley proof before it is published in its final citable 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.


http://www.elsevier.com/locate/jlumin
https://doi.org/10.1016/j.jlumin.2018.05.004
https://doi.org/10.1016/j.jlumin.2018.05.004

Six complexing agents and their effects on optical, structural, morphological
and photoluminescence properties of Lead sulphide thin films prepared by
chemical route

Fekadu Gashaw Hone*" and F.B. Dejene®

% University of the Free State, Department of Physics (QwaQwa Campus), Phuthaditjhaba, South
Africa

“Corresponding author: Email: fekeye@gmail.com

Abstract:

Lead sulphide (PbS) nanocrystalline thin films were deposited on silica glass substrate by
chemical bath deposition method at a bath temperature of 70 °C from six different complexing
agents. Different characterization techniques were employed to investigate the effect of applying
various complexing agents on the growth mechanism and physical properties of PbS thin films.
The XRD results revealed that all the deposited thin films shows a face centered cubic crystal
structure however, the preferred orientations of the crystallites varied along the (111) and (200)
planes with complexing agents. It was also observed that the complexing agents had a strong
influence on the average crystalline size, microstrain and dislocation density of the PbS thin
films. The EDX study confirmed that complexing agents had a noticeable effect on the
stoichiometry of PbS thin films. The optical absorption spectroscopy study revealed that the
optical band gap of the PbS thin films found in the range of 0.77 eV to 1.34 eV. The room
temperature photoluminescence study verified that irrespective of complexing agents all the
deposited thin films experienced emission at 761 nm. Raman studies showed a strong peak

around 134 cm™' irrespective of complexing agents.
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