
Accepted Manuscript

Title: Structural and optical characterization of thermally
evaporated nanocrystalline
5,10,15,20-Tetraphenyl-21H,23H-porphine manganese (III)
chloride thin films

Authors: A.A. Al-Muntaser, M.M. El-Nahass, A.H. Oraby,
M.S. Meikhail, H.M. Zeyada

PII: S0030-4026(18)30527-8
DOI: https://doi.org/10.1016/j.ijleo.2018.04.041
Reference: IJLEO 60769

To appear in:

Received date: 8-2-2018
Revised date: 6-4-2018
Accepted date: 6-4-2018

Please cite this article as: Al-Muntaser AA, El-Nahass MM, Oraby AH, Meikhail
MS, Zeyada HM, Structural and optical characterization of thermally evaporated
nanocrystalline 5,10,15,20-Tetraphenyl-21H,23H-porphine manganese (III) chloride
thin films, Optik (2010), https://doi.org/10.1016/j.ijleo.2018.04.041

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.ijleo.2018.04.041
https://doi.org/10.1016/j.ijleo.2018.04.041


1 
 

Structural and optical characterization of thermally evaporated nanocrystalline 

5,10,15,20-Tetraphenyl-21H,23H-porphine manganese (III) chloride thin films 

 

A.A. Al-Muntaser1,2,*, M.M. El-Nahass3, A.H. Oraby1, M.S. Meikhail1, H.M. Zeyada4 

 
1Department of Physics, Faculty of Science, University of Mansoura, Mansoura, 

35516, Egypt 
2Department of Physics, Faculty of Education-Arhab, Sana’a University, Sana’a, 

Yemen 
3Department of Physics, Faculty of Education, Ain Shams University, Cairo 11757, 

Egypt 
4Department of Physics, Faculty of Science at New Damietta, University of Damietta, 

New Damietta, 34517, Egypt 

 

* Corresponding author address Tel: +201157962044; Fax: +20502246781; 

E-mail address: almuntser2015@gmail.com 

 

Abstract:  

 Thin films of 5,10,15,20-Tetraphenyl-21H,23H-porphine manganese (III) chloride, 

MnTPPCl, were successfully deposited by thermal evaporation technique. The 

structure of thin films was characterized using Thermal Gravimetric Analysis, TGA, 

Fourier Transform Infrared, FTIR, X-ray Diffraction, XRD, and Atomic Force 

Microscope, AFM, techniques. TGA showed that MnTPPCl films are thermally stable 

up to 623 K. FTIR analysis revealed that thermal deposition technique is a convenient 

one to obtain chemically stable MnTPPCl thin films. XRD patterns showed 

nanocrystallites dispersed in the amorphous matrix for the pristine and annealed thin 

films. Annealing temperature increased the crystallite size and improved crystallinity 

of films. The observed results obtained by XRD technique are in agreement with those 

observed by AFM technique. Optical constants (n and k indices) of MnTPPCl films were 

calculated from absolute values of transmittance and reflectance measured by 

spectrophotometric technique in the wavelength range 200–2500 nm. The dispersion 

curve showed anomalous dispersion in the wavelength range < 650 nm and normal 

dispersion in the wavelength range 650-2500 nm. The dispersion parameters of 

MnTPPCl films were calculated by applying single oscillator model in the transparent 

region of the spectrum.  The molar extinction coefficient indicated the possibility of 

incorporating MnTPPCl films in devices fabrication. The absorption parameters of 

MnTPPCl films were calculated by applying band to band electron transition theory. 
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