Of

Volume 9

ISSN 214-453-2

December 2019

Materials Science & Technology
Society of Nigeria (MSN)

An International Journal of the Materials Science and Technology Society of Nigeria

Nigerian Journal of
(NJMSE)
Materials Science & Technology Society of Nigeria (MSN)
Copyright © 2019. Materials Science and Technology Society of Nigeria (MSN)

Volume 9. December 2019
ISSN 214-453-2

All Rights Reserved
Published by
Materials Science and Technology Society of Nigeria (MSN)
National Headquarters
Engineering Materials Development Institute (EMDI)
Km. 4 Ondo Road,
P. M. B. 611, Akure. Nigeria
Tel.: +234-803-471-8487; +234-803-703-3052; +234-806-220-7420
www.msn.ng
NJMSE@msn.ng; njmse.msn@gmail.com; bbabatop@oauife.edu.ng

(NJMSE - An International Journal of the Materials Science and Technology Society of Nigeria)
Copyright© Nigerian Journal of Materials Science and Engineering (NJMSE).

NJMSE Editorial Board
Management Team
Dr. Babatope Babaniyi; Obafemi Awolowo University, Ile-Ife. Nigeria. Editor-in-Chief.
Prof. Giwa Abdulraheem; Ahmadu Bello University, Zaria. Nigeria. Managing Editor.
Engr. Ogunkoya Olatunji; Engineering Materials Development Institute. Akure. Nigeria.
Editorial Desk / Processing Officer.

Associate Editors
Prof. Ishiaku U. S.; Ahmadu Bello University, Zaria.Nigeria
Prof. Tunde Ojumu; Cape Peninsula University of Technology, South Africa.
Prof. Osinkolu Gabriel Ayo; Obafemi Awolowo University, Ile-Ife. Nigeria
Prof. Eleruja Marcus Adebola; Obafemi Awolowo University, Ile-Ife. Nigeria
Dr. Umar Ahmadu; Federal Unversity of Technology, Minna. Nigeria
Dr. Ahmed Tajudeen; Federal University Lokoja. Nigeria
Prof. Idenyi Ede Ndubuisi; Ebonyi State Unversity, Abakaliki. Nigeria
Dr. Ajayi Olusegun; Ahmadu Bello University, Zaria. Nigeria
Dr. Adetunji Adelana R.; Obafemi Awolowo University, Ile-Ife. Nigeria
Dr. Baba Alafara; University of Ilorin, Ilorin. Nigeria
Dr. Hassan S. Bolaji; University of Lagos, Lagos. Nigeria
Dr. Nwoye Chukwuka I.; Nnamdi Azikiwe University, Awka. Nigeria
Dr. Oyatogun Grace Modupe; Obafemi Awolowo University, Ile-Ife. Nigeria
Dr. Otemuyiwa I.O; Obafemi Awolowo University, Ile-Ife. Nigeria
Prof. Ikhuoria Esther; University of Benin. Nigeria
Dr. Odusanya A. Sola; Sheda Sci. and Technology Complex, Abuja Nigeria
Prof. Borode Joseph Olatunde; Federal University of Technology, Akure. Nigeria
Dr. Odo Dele; Federal University, Oye. Nigeria
Prof. Adewuyi Benjamin; Federal University of Technology, Akure. Nigeria
Dr. Adekunle A. Saheed.; Obafemi Awolowo University, Ile-Ife. Nigeria
Prof. Esezobor David; University of Lagos. Lagos. Nigeria
Prof. Dare E. Olugbenga; Federal University of Agriculture, Abeokuta. Nigeria
Prof. Boyo Adenike; Lagos State Unversity, Lagos. Nigeria

Editorial Advisory Board
Prof. Soboyejo Winston 'Wole; Worcester Polytechnic Institute, Worcester. USA
Prof. Salvastano Holmer, Jnr. University of Sao Paulo, Brazil
Prof. Thomas Sabu; Mahatma Ghandi University, India
Prof. Sadiku Rotimi; Tshwane University of Technology, Pretoria. South Africa
Prof. Ghosh Malay Kumar; CSIR-IMMT, Bhubanaswar. India
Prof. Olorunnisola Abel Olajide; University of Ibadan, Ibadan. Nigeria
Prof. Ahmed A. Salawu; Ahmadu Bello University, Zaria. Nigeria
Prof. Nkeonye Peter O.; Ahmadu Bello University, Zaria. Nigeria
Prof. Pelemo David A.; Obafemi Awolowo University, Ile-Ife. Nigeria
Prof. Onwualu Peter Azikiwe; University of Nigeria, Nsukka.Nigeria
Engr. Ogunade Kunle; Petroorganico Ltd. Lagos. Nigeria
Prof. Akinola A. P.; Obafemi Awolowo University, Ile-Ife. Nigeria

Copyright© Nigerian Journal of Materials Science and Engineering (NJMSE).

Editorial Comment
It is a great pressure for the editorial board of the Nigerian Journal of Materials Science and
Engineering (NJMSE) to present volume 9 of the journal for 2019 for the world research
community.
The Materials Science and Technology Society of Nigeria (MSN) as a professional learned
body, had made the publication of this research journal to be of very quality and high
standard comparable to any in her class. Our major thrust is to disseminate materials
science and engineering and allied research activities from Nigeria, Africa and the world
over. We are slowly and gradually impacting the research work with this specialised journal
from a reputable learned and professional body in Nigeria. We are presently not insisting on
numbers but we very much believe with the thoroughness of our approach to review and
assessment, we are convinced that the reconstituted board would definitely gain time and
increase the volume number with time.
As a journal whose policy is to maintain the standard best practices and in addition to help
young researchers develop in the art and science of scientific findings dissemination, the
journal faced tremendous challenges which were expected. It is heart-warming that we can
look back and be glad to see the society publishing the 9th volume for 2019. These volumes
and the previous ones would be available for FREE downloading (for now) on our society's
website (www.msn.ng) through a link was we perfect other steps of making the journal operate
on her own website soonest. For example, arrangement for the hosting of this journal by
reputable international platforms from the subsequent volumes coupled with an online
submission system are being worked on
Volume 9 (2019) consists of five (5) high standard articles covering Quantitative Evaluation
of Ductile Iron; Dissolution Potential of a Nigerian Ore; Natural and Synthetic Polymers as
Drag Agents in Single Phase Water Flow and Sulphated Cellulose Nanocrystals
Characterisation as set of selected articles from our contributing authors.
It is our hope that this humble effort, presently by voluntary efforts of senior members of the
Materials Science and Technology Society of Nigeria, at disseminating research findings
from Nigeria (presently), as presented in this volume, which have contributed to the body of
knowledge, would have enriched the information base and complemented Materials
Research efforts from around the world.
We appreciate all our reviewers and associate editors involved for their prompt action on the
manuscripts as we look forward to submission of manuscripts which can be forwarded as
detailed below.
Babaniyi Babatope. (PhD,MBA,FMSN,FIMMM(UK))
Editor-in-Chief.
Department of Physics and Engineering Physics,
Advanced Nanostructured Materials and Devices Research Group
Obafemi Awolowo University, Ile-Ife. Nigeria.
bbabatop@oauife.edu.ng; niyibabatope@gmail.com;
njmse.editor.in.chief@gmail.com.
Manuscripts can also be submitted to and copied to:
Managing Editors, NJMSE.
njmse.msn@gmail.com; njmse@msn.ng.
Editor-in-Chief
njmse.editor.in.chief@gmail.com; njmse.editor.in.chief@msn.ng.
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GUIDE TO AUTHORS
AIM: To improve the international exchange of scientific research in materials science and engineering.
INTRODUCTION
The Nigerian Journal of Materials Science and Engineering (NJMSE) publishes reviews, full-length papers, and
short communications recording original research results on, or techniques for studying the relationship between
structure, properties, and uses of materials. The subjects are seen from international and interdisciplinary
perspectives covering areas including metals, ceramics, glasses, polymers, composite materials, fibers,
electronic materials, alternative energy materials, nanostructured materials, nanocomposites, biological,
biomedical materials, etc. The NJMSE is now firmly established as the leading source of primary
communication for scientists investigating the structure and properties of all engineering materials in Nigeria,
Africa and the Rest of the World.
UNIQUENESS OF THE JOURNAL
NJMSE is introduced to publish research findings on current topical issues of interest to both public and private
sectors. The scope of the Journal focuses on experimental, empirical and theoretical research in Materials
Science and Engineering. Findings from multidisciplinary research covering diverse areas of interest with
potential impact on the public and private sectors of both the national and international communities will be
priorities of the journal. Our major focus is the use of Materials Science and Engineering principles to solve basic
problems peculiar to African and the developing world while contributing to knowledge on the global scale.
GUIDE FOR AUHORS
NJMSE welcomes research papers covering original work that has good potential for practical application.
Submission of a manuscript will be held to imply that the work being reported is original and that the result has
not been published previously nor been under considerations for publication elsewhere.
MANUSCRIPT PREPARATION
The format of the typescript should be as follows:
The official language of the journal is English. When writing do not mix languages, use US English completely
or use UK English completely. It is expected that before submission, the manuscript will have been thoroughly
reviewed and written in simple clear expression. Manuscript should be typewritten with double-spacing and 2.54
cm or 1 inch margins on all sides. Manuscripts should be submitted in electronic form and e-mailed directly to the
addresses below in MS-Word format, double spacing with graphics at the end. Manuscripts should be arranged in
the following order: title page, abstract, introduction, materials and methods, results and discussion,
conclusions, acknowledgements, references. The manuscripts should follow the format listed below.
Title: The title page should contain the title [concise but clear expression, written in bold, upper case], followed
by the authors [surname first, block letters throughout], and followed by their institutional affiliations and the email address of the corresponding author. In case of many authors, please use numbers to differential their
affiliation.
Abstract: An abstract of not more than 350 words should be supplied immediately before the beginning of the
paper (Graphical abstracts are also acceptable).
Introduction: This should contain a brief review of literature, clearly stated objectives and justification for the
study.
Materials and Methods: This should contain materials preparation procedure and major measurement patterns.
Sufficient information should be provided to perform repetition of the experimental work.
Results and Discussion: The result section should contain appropriate tables, figures/illustrations. These should
be pertinent to the work and should clearly indicate the degree of reliability of results. Tables should be numbered
consecutively, with a short descriptive title in upper case (block letters) on top of the table. They should contain
no vertical lines and no lines to separate the rows except the heading and the end of the table. Figures,
micrographs, or illustrations must be clearly captioned, the captions at the bottom of each figure. Figures may not
be used to repeat the information already presented in tables or text or vice versa. Micrographs and illustrations
are considered as figures and must be labeled as such.
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References:
Citing: Reference in the text should be made by the author's last name and year of publication, e.g. (Abel, 2007);
(Abel and Babcock, 2007); (Bowen et al., 2007). Two papers by the same author in the same year should be
distinguished by a suffix, (a, b, etc) e.g. (Madonna, 2006a); (Madonna, 2006b).
Listing: This should be in alphabetical order and should follow this format: Name(s) and initial(s) of author(s),
(year of publication), exact title of paper (in quote), the title of periodical, Vol. (number): initial and final page
numbers. Please note that only name cited in the text can be used.
Serial: Briant, C.L. and Banerji, S.K. (1981). Tempered martensite embrittlement and intergranular fracture in an
ultrahigh strength sulfur doped steel, Metall. Trans. A, 12A: 309-319.
Book: Samuels, L.E. (1982). Metallographic polishing by mechanical methods, 3ed., American Society for
Metals, Metals, Park, Ohio..
Proceeding: Olorunnisola, A.O. (2006). The potentials of bamboo as novel building and furniture production
materials in Nigeria, pp.180-185. In Proc. Nigerian Materials Congress (NIMACON 2006), (B. Babatope and
W.O. Siyanbola, eds.), organized by Materials Society of Nigeria, 15-18 November 2006, Abuja, Nigeria
Heading and sub-heading: All headings and sub-headings should be numbered and started from the left hand
margin. All headings should be in upper case while sub-headings should be in lower case except the first letter.
Equations: Equations should be distinctly typed using Microsoft equation. Avoid powers of “e” and use “exp”.
Equations should be numbered consecutively by Arabic numerals in parenthesis at the right margin. In the text,
such equation should be cited as equation (1) etc.
Units and symbols: Symbols, units and nomenclature should conform to the recommendations of the
International Union of Pure Applied Chemistry (IUP AC). SI units should be used for physical quantities.
Peer-Review: All submitted manuscripts are subjected to a peer- review process and galley proofs will be sent to
the first or corresponding author where necessary.
SUBMISSION OF MANUSCRIPTS
The Processing Fee is N10,000.00 only per article. All submitted articles MUST be accompanied with scanned
Bank (detail below) Tellers or On-line transfer receipt as evidence of payment. Send your article(s) and Bank
Teller to: NJMSE.msn@gmail.com. All submission of manuscripts must be sent on-line to fast-track processing
and simplify the refereeing process.
PAGE CHARGE
Corresponding Authors of accepted articles will be required to pay a sum of N10,000.00 only as processing fee
(at the point of acknowledging receipt of manuscript) and N10,000.00 (non-members and non-financial
members of MSN), N5,000.00 (financial members of MSN) after acceptance (or $100.00 USD for processing
and acceptance for other countries). They will receive free ecopy of the NJMSE volume in .pdf version.
However, printed copy(ies) may be requested for extra payment.
COPY RIGHT
Submission of an article for publication implies the transfer of the copyright of the manuscript from the author(s)
to the publisher upon acceptance and that the manuscript has not been previously published elsewhere. Accepted
papers become the permanent property of the publisher and may not be reproduced by any means without the
written consent of the Editor-in-Chief.
Account Details: GTB PLC A/C No. 0171794514. Materials Science and Technology Society of Nigeria.
All Correspondence to:
Prof. A. Giwa
NJMSE Managing Editor
Department of Polymer and Textile Engineering
Ahmadu Bello University
Zaria. Nigeria. +2348037033052; +2348025672474

Engr. Tunji Ogunkoya
NJMSE Desk /Processing Officer,
Engineering Materials Development Institute (EMDI)
Ondo Road, PMB 611,
Akure Nigeria. +2348062207420;+2347081019516

www.msn.ng
Emails: NJMSE.MSN@gmail.com;NJMSE.Editor.in.Chief@gmail.com; giwafat2002@yahoo.com; .
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