3/17/2020

About the Journal

HOME ABOUT US JOURNALS FOR AUTHORS

Indian Journal of

Science & Technology

About the Journal
@ Join as Reviewer
&3 Editorial Board

[£) online First

3¢ Current Issue

ﬁ Archives

La Advanced Search
Ya Article Submission
Why Publish with us
® Registration

Publication Fees
CrossMark Policy

Journal Policies and
Ethics

USER

Username
Password

[T Remember me

INFORMATION

For Readers
For Authors
For Reviewers

IC IMPACT FACTOR

IC Impact Factor : 5.07

BROWSE

By Issue
By Author

By Title

POPULAR ARTICLES -
TOP 5

» Face Morphing and
Substitution for Aid of
Autistic Children using
Augmented Reality
3713582 views since:
2016-10-05

Home > About the Journal

Indian Journal of Science & Technology

Inéjian Journal o
SCIENCE mp
TECHNOLo;GY

Editor : Prof. Natarajan Gajendran ph.D

Print ISSN : 0974-6846

Online ISSN : 0974-5645

Frequency : Weekly

IC Value : 5.02

Thomson Reuters "Web of Science" Zoological Record

i.
)

Indian Journal of Science and Technology is an open-access journal publishing full-length research papers and
review articles covering subjects that fall under the wide spectrum of science and technology. The journal is
dedicated towards dissemination of knowledge related to the advancement in scientific research. The prestigious
interdisciplinary editorial board reflects the diversity of subjects covered in this journal. Under the realm of science
and technology, the coverage includes environmental science, pure and applied mathematics, agricultural research
and engineering, biology, biotechnology, bioinformatics, Healthcare sciences (including clinical medicine, preventive
medicine & public health), physics, biophysics, computer science, chemistry and bioengineering, to name a few.

Indian Journal of Science and Technology is published by Indian Society for Education and Environment and co-
published by Informatics (India) Ltd. The journal now brings out weekly issues June 2015 onwards and brought out
monthly publications since its inception in 2007. It supports the open access policy of making scientific research
accessible to one and all.

Abstracted & Indexed in:

Chemical Abstracts Services (CAS); J-Gate Plus; Research Bible; EBSCO Publishing’s Electronic Databases, USA;
DOAJ; Urlich’s Periodical Directory, USA; Indian Science Abstracts, India; Index Copernicus, Poland; ISI, Thomson
Reuters (Web of Science, Zoological Record.

Audience

The journal is addressed to both practicing professionals and researchers in the field of science and technology,
professionals in academia, former researchers, students and other specialists interested in the results of scientific
research and related subjects covered by the journal.

Peer Review Policy

Manuscripts submitted to the Indian Journal of Science and Technology are approved by the Editor-in-chief followed
by formal peer review process conducted in collaboration with editorial board members and independent referees.
The publisher encourages the authors and reviewers to use the electronic submission and peer-review system.

Peer Review Process
Submissions to the Indian Journal of Science and Technology passes through a double-blind peer-review
process. The criteria for publication in Indian Journal of Science and Technology are as follows:

e The study presents the results of primary scholarly research.

¢ Results reported have not been published elsewhere.

¢ The research meets all applicable standards of ethics and research integrity.

e Experiments, statistics, and other analyses are performed to a high technical standard and are described in
sufficient detail.

« Conclusions are presented in an appropriate fashion and are supported by the data.

e The article is presented in an intelligible fashion and is written in standard English.

Once the manuscripts have passed quality control, they are assigned to a member of the Editorial Board (or an
expert who is not a member of the Board) for conducting the peer-review process and for making a decision to
accept, invite revision of, or reject the article. Information for reviewers can be accessed here.

Editorial Publishing Policies
The following editorial and publishing policies apply to content the Indian Journal of Science and Technology.

. Publication Charges

. Open Access Agreement

. Submission of related manuscripts
. Confidentiality

. Corrections and Additions

. Publication Ethics

Ul A WN =

1. Publication Charges

¢ Fees and discounts. To provide open access, Indian Journal of Science and Technology uses a business model
in which expenses including those of peer review, journal production, and online hosting and archiving are

52.172.159 .94/index .php/indjst/pages/view/atj

172


http://52.172.159.94/index.php/indjst/pages/view/atj
http://52.172.159.94/index.php/indjst/pages/view/jar
http://52.172.159.94/index.php/indjst/pages/view/editeam
http://52.172.159.94/index.php/indjst/issue/view/4679
http://52.172.159.94/index.php/indjst/issue/current
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/search/search
http://52.172.159.94/index.php/indjst/pages/view/artsub
http://52.172.159.94/index.php/indjst/user/register
http://52.172.159.94/index.php/indjst/pages/view/pf
http://52.172.159.94/index.php/indjst/pages/view/cmp
http://52.172.159.94/public/journals/5/images/Journal_Policies_IJST.PDF
http://52.172.159.94/index.php/indjst/information/readers
http://52.172.159.94/index.php/indjst/information/authors
http://52.172.159.94/index.php/indjst/information/librarians
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/search/authors
http://52.172.159.94/index.php/indjst/search/titles
http://52.172.159.94/index.php/indjst/article/view/102070
http://52.172.159.94/index.php/indjst/index
http://52.172.159.94/index.php/indjst/pages/view/atj
http://52.172.159.94/index.php/indjst/pages/view/artsub
http://52.172.159.94/index.php/indjst/information/librarians
http://52.172.159.94/index.php/indjst/index
http://52.172.159.94/index.php/indjst/pages/view/abu
http://52.172.159.94/index.php/indjst/pages/view/journals
http://52.172.159.94/index.php/indjst/information/authors

3/17/2020

» Investigation of
Mechanical and
Microstructure of Fine
Graincopper via Friction
Stir Processing Method
1196061 views since:
2016-03-23

» Mean-Median based
Noise Estimation Method
using Spectral
Subtraction for Speech
Enhancement Technique
337387 views since:
2016-09-28

» A New Approach in
Bloggers Classification
with Hybrid of K-Nearest
Neighbor and Artificial
Neural Network
Algorithms

336377 views since:
2015-02-01

» A Novel Approach to
Design the Finite
Automata to Accept the
Palindrome with the
Three Input Characters
313392 views since:
2015-10-01

DONATIONS

About the Journal

recovered in part by charging a journal-specific publication fee fee to the authors for each article they publish.
Authors who have registered as a member in the Indian Society for Education and Environment will receive
subscription waiver for a period of 1 year. Publication charge covers part of the handling expenses and thus
entirely non-refundable. Publication charge does not bind the journal to be listed by a professional body or
agency/ or being indexed in a database. regards

¢ Fee waivers. Indian Journal of Science and Technology offers a complete or partial fee waiver for authors who
do not have access to funds to cover publication fees. Editors and reviewers have no access to payment
information, and hence ability to pay or lack thereof will not influence the decision to publish a paper.

2. Open access agreement.

Upon submission of an article, the authors are asked to indicate their agreement to abide by an open access
Creative Commons license (CC-BY). Under the terms of this license, authors retain ownership of the copyright of
their articles. The license permits any user to download, print out, extract, reuse, archive, and distribute the article,
so long as appropriate credit is given to the authors and source of the work. The license ensures that the authors'
article will be available as widely as possible and that the article can be included in any scholarly archive.

3. Submission of Related Manuscripts

When submitting an article, all authors are asked to indicate that they do not have a related or duplicate manuscript
under consideration (or accepted) for publication elsewhere. If related work has been submitted elsewhere, a copy
must be included with the article submitted to Informatics (India) Ltd. Reviewers will be asked to comment on the
overlap between related submissions.

4. Confidentiality & Privacy Statement

Editors and reviewers are required to treat all submitted manuscripts in strict confidence. The names and email
addresses entered in this journal site will be used exclusively for the stated purposes of this journal and will not be
made available for any other purpose or to any other party.

5. Corrections and Additions

Responsibility for the accuracy of content lies with the author(s) of the paper. Any corrections or updates to an
article after publishing will be accepted at an additional charge of USD150/INR5000.

6. Publication Ethics

Authors are expected to be aware of, and comply with, best practice in publication ethics specifically with regard to
authorship (for example avoidance of ghost or guest authorship), dual submission, plagiarism, manipulation of
figures, competing interests and compliance with policies on research ethics.

Reviewers and Editors are required to treat manuscripts fairly and in confidence.

These guidelines are adapted from the PLoS ONE website (http://www.plosone.org), published under the Creative Commons Attribution

License

Quick Links ©2015 INDIST | www.indjst.org

Editorial Office :

Indian Society of Education and
Environment
No:23(New)-Neelkamal Apartment,
Flat-14, 3rd Main Road,

Gandhi nagar, Adyar,

Chennai-600 020, India

email: indjst@iseeadyar.org
phone: +91-044-24492011

> Home » Contact Us

> About Us » Indexing & Abstracting
» Editorial Board » Register

» Archives » Disclaimer

© Indian Society for Education and Environment & Informatics Publishing Limited| All Rights Reserved | Powered by Informatics Publishing Limited.

52.172.159 .94/index .php/indjst/pages/view/atj 2/2


http://52.172.159.94/index.php/indjst/article/view/84497
http://52.172.159.94/index.php/indjst/article/view/100366
http://52.172.159.94/index.php/indjst/article/view/59570
http://52.172.159.94/index.php/indjst/article/view/78189
http://52.172.159.94/index.php/indjst/donations
http://52.172.159.94/index.php/indjst/pages/view/artsub
http://creativecommons.org/licenses/by/3.0/
http://www.plosone.org/home.action
http://52.172.159.94/index.php/indjst/index
http://52.172.159.94/index.php/indjst/pages/view/atj
http://52.172.159.94/index.php/indjst/pages/view/editeam
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/pages/view/contact
http://52.172.159.94/index.php/indjst/pages/view/indexing
http://52.172.159.94/index.php/indjst/manager/setup/index.php/indjst/user/register
http://52.172.159.94/index.php/indjst/pages/view/disc

3/17/2020

Editorial Board

HOME ABOUT US JOURNALS FOR AUTHORS

Indian Journal of

Science & Technology

About the Journal
® Join as Reviewer
&3 Editorial Board
[£) online First

3¢ Current Issue

E Archives

La Advanced Search
Ya Article Submission
Why Publish with us
® Registration
Publication Fees

CrossMark Policy

Journal Policies and
Ethics

USER

Username
Password

[T Remember me

INFORMATION

For Readers
For Authors
For Reviewers

IC IMPACT FACTOR

IC Impact Factor : 5.07

BROWSE

By Issue
By Author

By Title

POPULAR ARTICLES -

TOP 5

» Face Morphing and
Substitution for Aid of
Autistic Children using
Augmented Reality
3713582 views since:
2016-10-05

Home > Editorial Board

Founder of Indian Journal of Science and
[+] Expand

The Editor and Technology

Prof. Natarajan Gajendran rhp

Subject & Specialization: Botany: Environmental Biology, Radiation Biology
Email: indjst@iseeadyar.org, indjst@gmail.com

President:
Indian Society for Education and Environment (iSee)
Adyar, Chennai-600 020, India.

Most recent positions occupied:

1. Adjunct Faculty:
Centre for Advanced Study in Botany, University of Madras
Guindy Campus, Chennai-600 025, India.

2. Director
Pearl Academic Leadership Institute (PALI),
Velammal Educational Group, India.

3. Director, Curriculum Development & Review,
Professor & Head, Department of Biology,
Eritrea Institute of Technology, Eritrea,
North-East Africa.

4. Scientific Officer,
Health & Safety Division,
Indira Gandhi Centre for Atomic Energy,
Kalpakkam-603102
Department of Atomic Energy, Government of India.

Advisory Board
[+] Expand
The Editorial Members
[+] Expand
Editorial Management
[+] Expand

Indian Society for Education and Environment strives for bridging the knowledge gap among researchers and
learners from different parts of the globe through publication of original research articles. ISEE invites interested
academicians/ experts to join in its International journals in various capacities:

¢ As an Associate Editor
¢ Regional Editor

¢ Editorial Board Member
e Reviewer

Please submit abridged CV (admin@iseeadyar.org) highlighting the academic achievements, field of specialization
and contact details. Kindly indicate the journal name and position you would like to serve.

52.172.159 .94/index .php/indjst/pages/view/editeam 12


http://52.172.159.94/index.php/indjst/pages/view/atj
http://52.172.159.94/index.php/indjst/pages/view/jar
http://52.172.159.94/index.php/indjst/pages/view/editeam
http://52.172.159.94/index.php/indjst/issue/view/4679
http://52.172.159.94/index.php/indjst/issue/current
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/search/search
http://52.172.159.94/index.php/indjst/pages/view/artsub
http://52.172.159.94/index.php/indjst/user/register
http://52.172.159.94/index.php/indjst/pages/view/pf
http://52.172.159.94/index.php/indjst/pages/view/cmp
http://52.172.159.94/public/journals/5/images/Journal_Policies_IJST.PDF
http://52.172.159.94/index.php/indjst/information/readers
http://52.172.159.94/index.php/indjst/information/authors
http://52.172.159.94/index.php/indjst/information/librarians
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/search/authors
http://52.172.159.94/index.php/indjst/search/titles
http://52.172.159.94/index.php/indjst/article/view/102070
http://52.172.159.94/index.php/indjst/index
http://52.172.159.94/index.php/indjst/pages/view/editeam
mailto:%20admin@iseeadyar.org
http://52.172.159.94/index.php/indjst/index
http://52.172.159.94/index.php/indjst/pages/view/abu
http://52.172.159.94/index.php/indjst/pages/view/journals
http://52.172.159.94/index.php/indjst/information/authors

3/17/2020 Editorial Board

» Investigation of
Mechanical and
Microstructure of Fine
Graincopper via Friction
Stir Processing Method
1196061 views since:
2016-03-23

» Mean-Median based
Noise Estimation Method
using Spectral
Subtraction for Speech
Enhancement Technique
337387 views since:
2016-09-28

» A New Approach in
Bloggers Classification
with Hybrid of K-Nearest
Neighbor and Artificial
Neural Network
Algorithms

336377 views since:
2015-02-01

» A Novel Approach to
Design the Finite
Automata to Accept the
Palindrome with the
Three Input Characters
313392 views since:
2015-10-01

DONATIONS

Quick Links ©2015 INDIST | www.indjst.org

> Home » Contact Us Editorial Office :

Indian Society of Education and
Environment

> Editorial Board * Register No:23(New)-Neelkamal Apartment,
Flat-14, 3rd Main Road,

Gandhi nagar, Adyar,

Chennai-600 020, India

email: indjst@iseeadyar.org
phone: +91-044-24492011

> About Us » Indexing & Abstracting

» Archives » Disclaimer

© Indian Society for Education and Environment & Informatics Publishing Limited| All Rights Reserved | Powered by Informatics Publishing Limited.

52.172.159 .94/index php/indjst/pages/view/editeam 2/2


http://52.172.159.94/index.php/indjst/article/view/84497
http://52.172.159.94/index.php/indjst/article/view/100366
http://52.172.159.94/index.php/indjst/article/view/59570
http://52.172.159.94/index.php/indjst/article/view/78189
http://52.172.159.94/index.php/indjst/donations
http://52.172.159.94/index.php/indjst/index
http://52.172.159.94/index.php/indjst/pages/view/atj
http://52.172.159.94/index.php/indjst/pages/view/editeam
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/pages/view/contact
http://52.172.159.94/index.php/indjst/pages/view/indexing
http://52.172.159.94/index.php/indjst/manager/setup/index.php/indjst/user/register
http://52.172.159.94/index.php/indjst/pages/view/disc

3/17/2020

Volume 11, Issue 37, October 2018

HOME ABOUT US JOURNALS FOR AUTHORS

Indian Journal of

Science & Technology

@ About the Journal
® Join as Reviewer
&3 Editorial Board

[£) online First

3¢ Current Issue

E Archives

LQ Advanced Search
Ya Article Submission
Why Publish with us
® Registration

Publication Fees
CrossMark Policy

Journal Policies and
Ethics

USER

Username
Password

[T Remember me

INFORMATION

For Readers
For Authors
For Reviewers

IC IMPACT FACTOR

IC Impact Factor : 5.07

BROWSE

By Issue
By Author

By Title

POPULAR ARTICLES -
TOP 5

» Face Morphing and
Substitution for Aid of
Autistic Children using
Augmented Reality
3713582 views since:
2016-10-05

Home > Archives > Volume 11, Issue 37, October 2018

Table of Contents

Articles

Production of Iron-Chromium-Nickel Metal Alloys Via Reduction of Mixed Chromite Ore from
Zambales and Laterite Ore from Taganito, Surigao del Norte under Argon Atmosphere

Jeffrey Ken B. Balangao, Feven James C. Podiotan, Aaron Exxon C. Ambolode,
Nathaniel M. Anacleto, Consorcio S. Namoco, Jr.

DOI: 10.17485/ijst/2018/v11i37/129349 | Total views: 417

Production of Various Chemicals from Nyamplung Oil with Catalytic Cracking Process
Agus Budianto, Sumari Sumari, Wahyu Setyo Pambudi, Wahyudi

DOI: 10.17485/ijst/2018/v11i37/129866 | Total views: 342

Determination of the Degree of Saturation and Chloride Penetration in Cracked Hydraulic
Concrete Structures: Using Developed Electrical Conductivity Technique

Thair Jabar Mizhir Alfatlawi, Riyadh Abdulabbas Ali Alsultani
DOI: 10.17485/ijst/2018/v11i37/130226 | Total views: 268

Total Productive Maintenance in a Manufacturing Industry: A Case Study of JISHU HOZEN
Implementation

Hemlata Vivek Gaikwad

DOI: 10.17485/ijst/2018/v11i37/130775 | Total views: 414

Predicting Employability Skills among Information Technology Graduates of Philippine State
University in their On-the-Job Training using 148 Algorithm

Rommel L. Verecio

DOI: 10.17485/ijst/2018/v11i37/130842 | Total views: 351

Effect of Bay Laurel (Laurus nobilis L.) Leaf Powder Dietary Supplementation on Dressing
Percent, Carcass Traits, Carcass Cuts and Some Internal Organs of Quail

Mohammed Ali Makki Al Rubaee

DOI: 10.17485/ijst/2018/v11i37/130988 | Total views: 351
Effect of the Substitution of Pork Grease by Pre- Emulsion of Soy Isolate (Glycine max) with
Palm Oil (Elaeis guineensis) on the Textural, Functional, Color and Organoleptic Properties
of a Sticky Type Salicum Emulsion

Pedro Romero Barragan, Armando Alvis Bermudez, Elvis Judith Hernandez
DOI: 10.17485/ijst/2018/v11i37/131641 | Total views: 242

Growth of Bovine Females and Meat Production Systems of the Subregion Mojana Sucre
Colombia

Donicer Montes Vergara, Jaime De La Ossa-V, Alexander Pérez-Cordero

DOI: 10.17485/ijst/2018/v11i37/132018 | Total views: 244

A Comprehensive Study of Internet-of-Things (I0T) based Smart Street Lights

Kiran Sultan

DOI: 10.17485/ijst/2018/v11i37/131266 | Total views: 537

52.172.159 .94/index php/indjst/issue/view/8131

il

il

ik

il

ird

ik

il

b

il

172


http://52.172.159.94/index.php/indjst/pages/view/atj
http://52.172.159.94/index.php/indjst/pages/view/jar
http://52.172.159.94/index.php/indjst/pages/view/editeam
http://52.172.159.94/index.php/indjst/issue/view/4679
http://52.172.159.94/index.php/indjst/issue/current
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/search/search
http://52.172.159.94/index.php/indjst/pages/view/artsub
http://52.172.159.94/index.php/indjst/user/register
http://52.172.159.94/index.php/indjst/pages/view/pf
http://52.172.159.94/index.php/indjst/pages/view/cmp
http://52.172.159.94/public/journals/5/images/Journal_Policies_IJST.PDF
http://52.172.159.94/index.php/indjst/information/readers
http://52.172.159.94/index.php/indjst/information/authors
http://52.172.159.94/index.php/indjst/information/librarians
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/search/authors
http://52.172.159.94/index.php/indjst/search/titles
http://52.172.159.94/index.php/indjst/article/view/102070
http://52.172.159.94/index.php/indjst/index
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/issue/view/8131
http://52.172.159.94/index.php/indjst/article/view/129349
http://52.172.159.94/index.php/indjst/article/view/129349/91796
http://dx.doi.org/10.17485/ijst%2F2018%2Fv11i37%2F129349
http://52.172.159.94/index.php/indjst/article/view/129866
http://52.172.159.94/index.php/indjst/article/view/129866/91797
http://dx.doi.org/10.17485/ijst%2F2018%2Fv11i37%2F129866
http://52.172.159.94/index.php/indjst/article/view/130226
http://52.172.159.94/index.php/indjst/article/view/130226/91804
http://dx.doi.org/10.17485/ijst%2F2018%2Fv11i37%2F130226
http://52.172.159.94/index.php/indjst/article/view/130775
http://52.172.159.94/index.php/indjst/article/view/130775/91798
http://dx.doi.org/10.17485/ijst%2F2018%2Fv11i37%2F130775
http://52.172.159.94/index.php/indjst/article/view/130842
http://52.172.159.94/index.php/indjst/article/view/130842/91799
http://dx.doi.org/10.17485/ijst%2F2018%2Fv11i37%2F130842
http://52.172.159.94/index.php/indjst/article/view/130988
http://52.172.159.94/index.php/indjst/article/view/130988/91801
http://dx.doi.org/10.17485/ijst%2F2018%2Fv11i37%2F130988
http://52.172.159.94/index.php/indjst/article/view/131641
http://52.172.159.94/index.php/indjst/article/view/131641/91802
http://dx.doi.org/10.17485/ijst%2F2018%2Fv11i37%2F131641
http://52.172.159.94/index.php/indjst/article/view/132018
http://52.172.159.94/index.php/indjst/article/view/132018/91808
http://dx.doi.org/10.17485/ijst%2F2018%2Fv11i37%2F132018
http://52.172.159.94/index.php/indjst/article/view/131266
http://52.172.159.94/index.php/indjst/article/view/131266/91817
http://dx.doi.org/10.17485/ijst%2F2018%2Fv11i37%2F131266
http://creativecommons.org/licenses/by/3.0/
http://52.172.159.94/index.php/indjst/index
http://52.172.159.94/index.php/indjst/pages/view/abu
http://52.172.159.94/index.php/indjst/pages/view/journals
http://52.172.159.94/index.php/indjst/information/authors

3/17/2020

» Investigation of This work is licensed under a Creative Commons Attribution 3.0 License.

Mechanical and
Microstructure of Fine
Graincopper via Friction
Stir Processing Method
1196061 views since:
2016-03-23

» Mean-Median based
Noise Estimation Method
using Spectral
Subtraction for Speech
Enhancement Technique
337387 views since:
2016-09-28

» A New Approach in
Bloggers Classification
with Hybrid of K-Nearest
Neighbor and Artificial
Neural Network
Algorithms

336377 views since:
2015-02-01

» A Novel Approach to
Design the Finite
Automata to Accept the
Palindrome with the
Three Input Characters
313392 views since:
2015-10-01

DONATIONS

Quick Links

¥ Home » Contact Us

> About Us » Indexing & Abstracting

» Editorial Board » Register

» Archives » Disclaimer

Volume 11, Issue 37, October 2018

Editorial Office :

Indian Society of Education and
Environment
No:23(New)-Neelkamal Apartment,
Flat-14, 3rd Main Road,

Gandhi nagar, Adyar,

Chennai-600 020, India

email: indjst@iseeadyar.org
phone: +91-044-24492011

©2015 INDJST | www.indjst.org

© Indian Society for Education and Environment & Informatics Publishing Limited| All Rights Reserved | Powered by Informatics Publishing Limited.

52.172.159 .94/index php/indjst/issue/view/8131

2/2


http://52.172.159.94/index.php/indjst/article/view/84497
http://52.172.159.94/index.php/indjst/article/view/100366
http://52.172.159.94/index.php/indjst/article/view/59570
http://52.172.159.94/index.php/indjst/article/view/78189
http://52.172.159.94/index.php/indjst/donations
http://creativecommons.org/licenses/by/3.0/
http://52.172.159.94/index.php/indjst/index
http://52.172.159.94/index.php/indjst/pages/view/atj
http://52.172.159.94/index.php/indjst/pages/view/editeam
http://52.172.159.94/index.php/indjst/issue/archive
http://52.172.159.94/index.php/indjst/pages/view/contact
http://52.172.159.94/index.php/indjst/pages/view/indexing
http://52.172.159.94/index.php/indjst/manager/setup/index.php/indjst/user/register
http://52.172.159.94/index.php/indjst/pages/view/disc

Production of Various Chemicals
from Nyamplung Oil with
Catalytic Cracking Process

by Agus Budianto

Submission date: 31-Dec-2019 11:58PM (UTC-0800)
Submission ID: 1238909749

File name: Rev129866-indjst-rev-gry.docx (439.18K)
Word count: 3208

Character count: 17913



Production of Various Chemicals from Nyamplung Oil with Catalytic Cracking Process
Agus Budianto ", Sumari Sumari®, Wahyu Setyo Pambudi®,

Wahyudi ¥

! Chemical Engineering Department, Adhi Tama Surabaya Institute of Technology, Indonesia;
budichemical@itats.ac.id

? Chemistry Department, Malang State University, Indonesia; sumari finipa@um.ac.id

U Elecirical Engineering Department, Adhi Tama Surabaya Insiitute of Technology, Indonesia;
wahyusp(@itats.ac.id

¥ Department of Design And Manufacturing Engineering, Shipbuilding State Polytechnic (PPNS), Indonesia
Indonesia;wahyudipartoharjono(@gmail.com

*Corresponding author: budichemical@itats.ac.1d

Abstract

Objectives: Obtained data about chemicals that formed at nyamplung oil cracking, also studied
the effect of temperature on product composition.

Methods/Statistical analysis: The method of analysis used is gas-chromatography and mass
spectrometry (GCMS). The resulting product is analyzed and studied in the temperature influence
of Nyamplung oil process with Zn-HZSM-5 /y Alumina catalyst. Furthermore, the compounds
obtained are grouped. The chemicals produced are grouped as biogasoline, biokerosene, biodiesel
and other materials based on the amount of carbon and functional groups on the compound.

Findings: The result of the research shows that oil of Nyamplung can be cracked to produce
chemicals of alkanes, alkenes, carboxylic acids, benzene and its derivatives and aldehide. The
chemicals are also grouped into 3 kinds of biofuel namely biodiesel. biogasoline and biokeresene.
Biokerosene composition is higher than biogasoline and biokerosene in nyamplung oil cracking
product.

Application/Tmprovements: The highest composition of chemicals from Nyamplung oil
cracking 1s oleic acid with a content of 41.19% wt

Keywords: Catalytic, Chemical, Nyamplung oil, Oleic acid, Production

Introduction




Nyamplung plant (Calophyllum Inophyllum L) is a suitable plant to grow in Indonesia. It usually grows in
coastal areas and develops naturally well. This plant produces Nyamplung fruit. Nyamplung fruit contains
Nyamplung oil, an easy method used to produce nyamplung oil from nyamplung fruit is by press method. !'l,
Nyamplung fruit can produce Nyamplung oil with high vield up to 73%. Nyamplung plants are known as very
interesting plant. Land available in various islands and beaches in Indonesia are very suitable for the cultivation
of Nyamplung plants. The development of the Nyamplung plantation plant can be planned from now and based
on the calculation in 2025 Indonesia needs 254,000 hectares of Nyamplung plantation. Appropriate
calculations and perfect planning can absorb the workforce available in Indonesia. It is estimated that at least
need more than 254 thousand new workforce in this sector. 12!

Nyvamplung oil is already used by the fishermen of Madura island as fuel for fishing boats, however the
motor engine easily got heated. often lost power and quickly damaged ). The Nyamplung oil is also used as
fuel torch and lights i the Villa?a. Nyamplung oil used as motor engine fuel still requires trans esterification
process “or cracking process Ml The process undertaken essentially is to reduce the viscosity of Nyamplung
oil to meet the fuel specifications.. In Indonesia, biofuel is usually used simultaneously or mixed with

Pertamina diesel oil.

This paper discuss the utilization of Nyamplung oil to become liquid organic fuel. The process used is
cracking with the aid of zeolite type catalyst HZSM-5. The resulting product is liquid hydrocarbon. The amount
of carbon in the hydrocarbon is 5 -18. This product has in common with a mixture of kerosene. diesel and
gasoline available on the market. 1*). Dewajani et al conducted a study aimed at using NI-HZSM-5 catalyst.
The focus of this research is to obtain a catalyst that produces maximum organic liquid product.. The rise of
nickel content in the catalyst improves the selectivity of paraffins. The nickel-added HZSM-5 increases the
selectivity of liquid products by up to 75%. '

There was research about the modification of Nyamplung oil into biodiesel or biofuel but it still need further
research to get cheaper and more effective catalyst, low operation temperatures, and and the high selectivity
of the desired product. Combined catalyst Zn-HZSM-5 and y Alumina with composition (1: 1) and (1: 2) have
been used for cracking Nyamplung oil. The main product desired was liquid biofuels. The results show that
Zn-H7ZSM-5 / y Alumina (1 : 2) produces biodiesel product with the highest selectivity of 73.86%. In the
cracking process, the cracking reaction temperature conditions produce different product compositions *. The
catalyst liquefaction effort for the cracking process of plant oil including Nyamplung has been done by several
researchers. Some researchers are interested in adjusting the HZSM-5 catalyst by impregnating certain metals.
As 1s done by Agus Budianto et al who adds metal Palladium and Platinum metal to catalyst HZSM-5. This
catalyst was tested on CPO and gave improved yield of liquid product ). Temperature rise and change of
catalyst composition are attractive for exploitation of new chemicals and better fuels.

This research was developed to obtain the effect of process temperature and change of Zn-HZSM-5 / y
Alumina catalyst composition on the formation of new chemicals from Nyamplung oil.

2. Materials and Methods
2.1 Materials and Resin Characteristics

The raw material of cracking process with catalyst is Nyamplung oil from Madura. Nyamplung oil used is
not purified and is not bleached. Nyamplung oil used is natural oil and its composition has been reported by
Agus budianto Pl Catalyst used modified HZSM-5 catalyst with addition of Zn metal and addition of catalyst
v Alumina with composition (1: 3). Other materials are nitrogen gas and hydrogen gas.

2.2 Tools and Installation Management

The preparation of catalyst in this study is using methods developed by Agus Budianto 1*/. The catalyst is
prepared by heating it in a special heater at a temperature of 150 °C. The prepared catalyst is placed in a reactor
which also functions as an evaporator, as shown in Figure 1. The Nyamplung oil that is already available in
the reactor 1s heated at 350 °C. The Nyvamplung oil vapor passes through catalyst and cracking process occurs.
The mixture of Nyamplung oil vapor and the cracking product flow into the condenser. The condensed liquid
product is accommodated and subsequently analyzed its composition using GCMS.




Figure 1. Equipment used to transform Nyamplung oil into various chemicals.
Explanation:
. Nitrogen
. Flow meter
. Evaporator
. Catalyst
. Fixed bed reactor
. Condensor
. Cooling water
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2.3 Research Procedure

The experiment began by incorporating Nyamplung oil into the available evaporator. Furthermore the catalyst
was also incorporated in the fixed bed of the reactor. The evaporator was heated to 250 °C and the reactor was
heated to 300 °C. The boiling Nyamplung oil on the evaporator will evaporate and flow into the fixed bed
reactor. In the reactor, the Nyamplung vapor o1l will undergo a process of cracking with the help of catalysts
to form various chemical mixtures. The product out of the reactor was passed into the condenser forming a
liquid and gas phase. Organic liquid products are collected in a tube and then analyzed using GCMS.

3. Result and Discussion

Physical Analysis

Physical analysis of liquid products was done by measuring the density. The result of density
measurement of organic liquid product from Nyamplung oil was presented in Table 1.

Table 1. The density of organic liquid product (OLP) in the process of Nyamplung oil cracking using catalyst
of Zn-HZSM5/ y Alumina (1:3)

Cracking Temperature °C Density, Kg. m™

300 930

350 900




400 840

450 800

Figure 2. The organic liquid product (OLP) of Nyamplung oil cracking using a combined catalyst of Zn-
HZSMS5 and y Alumina with composition (1: 3) at (a) Temperature 300 °C ; (b) Temperature 350 °C

The organic liquid product has density 800-900 kg.m™. Compared with the regular diesel quality standard EN
590 which requites density of biodiesel of 860-900 kg.m™, density The organic liquid product of nyamplung
oil treatment by cracking process with Zn-HZSM-5 and y Alumina combined catalyst at 350 °C temperature
has fulfilled the specification. OLP produced from nyamplung oil at other temperatures still requires an
advanced process. Physical observation of the product can be seen in Figure 2. This figure shows that liquid
organic products are blackish brown. Figure 2. Shows that direct physical observation cannot be distinguished
between organic liquid products at temperatures of 300 and 350 C. To obtain clear biofuels still require further
separation and filtration processes.

The composition of Nyamplung oil processing products

The product composition of the analysis results is shown in Table 2. Product composition (OLP) of nyamplung
oil processed using cracking method with Zn-HZSM-5 and y Alumina combined catalysts with composition
(1:3) at 300 °C. Table 2 1s a composition of Nyamplung oil cracking product. it is seen that the product contains
59 compounds consisting of alkanes, alkenes, and other substances such as organic acids, benzene and
derivatives, styrene and aldehyd. This shows the use of a combined catalyst of Zn-HZSM-5 and y Alumina (1:
3) in the Nyamplung oil treatment by cracking method at a temperature of 300 °C has the potential to form a
wide variety of liquid organic substances.

Table 2. The composition of the Nyamplung oil processing product using Zn-HZSM-5 and y Alumina
combined catalysts (1: 3) by cracking method at 300 °C reaction temperature

Components % wt Components % wt

1 Hexadecene 1.48 5 Nonadecene 0.21




3 Hexadecene
2 Tridecene

5 Octadecene
6 Tridecene

7 Hexadecene
8 Heptadecene
9 Octadecyne
Cyclopentadecanone
Heptadecene
Pentadecane
Tridecane

| Hexadecene
Hexadecane

1 Octene

1.3 Cyclopentadiene
1.3 Heptadiene
1.5 Hexadiene

2 Octene

2.6 Octadiene

6 Heptene
Nonane
Cyclohexane
Octane

Tricyclo Hexane

1 Undecene
2 Dodecene

5 Undecene

Nonadecane

0.09

0.13

0.13

0.29

4.5

0.14

9.88

1.83

2.15

0.53

1.48

3.76

0.06

0.28

3.02

023

0.07

0.1

0.11

0.09

1.05

0.05

0.24

0.14

0.11

0.53

0.14

1 Methoxyphenil

2 Butenoic Acid

2 Hexenoic Acid

2 Naphtalenone

2 Propenoic Acid

9 Octadecenonic Acid
Benlzaldehyde
Benzene

Benzene Ethyl
Benzene Methyl
Benzene Pentyl
Benzenemethanamine
Decanoic Acid
Heptanoic Acid
Hexadecanoid Acid
Hexanoid Acid
Octadecanoic Acid
Octanoic Acid

Oleic Acid
Oxacyclotetradecane
Phenol

Styrene

Trans Cinnamic Acid
1 Methoxyphenil

1.9 Tetradecadiene
10.12 Hexadecadienal

2 Pentadecanone

10.12 Hexadecadienal

0.27

03

02

0.69

0.27

0.24

0.14

0.09

0.13

0.87

0.27

0.22

19.24

12.19

0.25

17.41

13.05

036

0.41

1.04

0.27

0.1

0.1

0.17

0.1




Cyclotetracosane 0.16

The process of Nyamplung oil cracking using Zn-HZSM-5 and y Alumina (1: 3) combined catalysts
at 350°C gives organic liquid product. The composition of the organic liquid product can be seen in Table 3.
The table shows that the composition of liquid organic products is less and more specific than at 300 °C. The
main composition is Hexadecanoic acid with 29.08% wt content followed by tetra decane and heptadecane.
This organic liquid product also contains esters and olefins. These results also have similarities with
Nyamplung oil cracking using Ni / ZSM-5 with its liquid organic product. Research results of Dewajani et al
showed that liquid organic products contain alkanes, alkenes, cyclic, aromatic alcohol and acid. The difference
is the presence of alcohol [5]. Interestingly, the use of Zn-I1ZSM-5 and y Alumina (1 : 3) combined catalysts
was the formation of C14 and C17 alkanes with a combined content of nearly 33.8%. If the liquid product is
still acidic, biofuel still needs to be neutralized, but if the acid product or ester is desired. it can be continued
with separation or esterification process..

Table 3. The composition of the Nyamplung oil processing product using Zn-HZSM-5 and y Alumina
combined catalysts (1: 3) by cracking method at 350 °C reaction temperature

Components % wt
Tetradecane 203
Heptadecane 13.57
Hexadecanioc acid 29.08
9 — Octadecenoic Acid 11.64
Octadecenoic Acid 5.9
Olefin / Alkenes :

1-Pentadecene 6.17
8- Heptadecane 4.71
Ester :

Ethyl Oleat

The composition of the Nyamplung oil treatment product using the cracking method with the aid of a combined
catalyst of Zn-HZSM-35 and y Alumina (1: 3) at 400°C temperature can be seen in Table 4. The table shows
that the composition of liquid organic products is alkanes, alkenes, carboxylic acids and esters. There are only
8 chemicals detected. This shows that mulsi catalysts work to direct chemical reactions toward specific
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products. The resulting alkanes appear to have chains of C14 and C17, shorter than at 350°C. The main
composition is Hexadecanoic acid with a content of 29.08% wt followed by oleic acid and pentadecane. This
organic liquid product also contains esters and olefins.

Table 4. The composition of the Nyamplung oil processing product using Zn-HZSM-5 and y Alumina
combined catalysts (1: 3) by eracking method at 400 °C reaction temperature

Components % wit
Heptadecane 7.67
Pentadecane 11.07
Hexadecanoic acid 4.20
n - Hexadecanoic acid 18.91
9 Octadecenoic Acid 7.42
Octadecanoic Acid 2.56
Oleic acid 13.7
Octanoic acid 2.56
n-Decanoic acid 8.19
1-Pentadecene 575
8- Heptadecane 5.62
2- Undecene 2.89
1-Cyclohexene 477
Ethy] Oleat 4.69

The composition of the Nyamplung oil treatment product using the cracking method with the aid of a combined
catalyst of Zn-HZSM-5 and y Alumina (1: 3) at 450 °C temperature can be seen in Table 5. The table shows
that the composition of liquid organic products such as Toluene. napthalene, alkane, alkene, carboxylic acid .
aldehyd and esters. This product is very interesting because it contains preservative. Alkanes appear to have
shorter C chains than at 350 °C. The main composition is Oleic acid acid with 41.19% wt content followed by
n-hexadecanioc acid and Octadecanoic acid. This organic liquid product also contains aldehyd and Toluene.

Table 5. The composition of the Nyamplung oil processing product using Zn-HZSM-5 and y Alumina
combined catalysts (1: 3) by cracking method at 450 °C reaction temperature




Components % Wt
Toluene 0.09
1-Octene 0.05
Octane 0.05
2-Octene 0.06
1.3-Cyclopentadiene 0.2
Cyclohexene 1.02
1.5-Heptadiene 0.51
Ethanone 0.2
7-Cyclooctatetraene 0.36
Heptadiene 0.16
Benzaldehyde 0.13
5-Undecene 1.33
Naphthalene 0.05
Tridecane 1.09
Decanoic acid 0.13
Trans-cinnamic acid 0.13
Pentadecane 1.08
3-Hexadecene 0.36
Cyclohexadecane 0.11
Hexadecane 1.33
8-Heptadecene 1.34
Heptadecane 0.87
Cis-9-hexadecenal 0.41
1-octadecene 1.96
Pentadecanoic acid 0.26
n-hexadecanioc acid 19.77
Cyclopentadecanone 1.87




9-octadecenoic
Heptadecanoic acid
Oleic acid

Octadecanoic acid

3.36

1.16

41.19

19.41
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Analysis of biofuel produced percentage against catalyst temperature

Liquid organic chemicals from the nyamplung oil cracking process which belongs to alkanes and alkenes are
classified as biofuel. biofuel components are based on the number of C hydrocarbon atoms. For the C6-C11
number of atoms, including the biogasoline group, C12-C15 is classified as biokeresene, while C16-Cn is
classified as biodiesel. Biofuel group data for organic liquids from nyamplung oil cracking using a combined
cataly st at various temperatures can be seen in Table 6. This table shows that the number of biofuel components
is strongly influenced by cracking temperatures. The results of grouping biofuel components in table 6 are
shown in Figure 3.

Table 6. Percentage of the content of organic liquid product that is grouped into biodiesel, biogasoline,
biokerosene and others in various temperature using Zn-HZSM-5 and y Alumina (1:3) catalysts

% wt
Fraction Compound
300°C 3s0°C 400°C 450°C
3-Hexadecene 1.1 0.36
7-Hexadecane 0.29
1- Hexadecane 2.96
Hexadecane 3.76 1.33
Cyclohexadecane 0.11
Biodiesel
8- Heptadecane 4.5 4.71 5.62 1.34
l-octadecene 1.96
5- octadecene 0.18
9- octadecene 0.14
Tricyclohexene 0.24
Tridecane 0.53 1.09
2- Tridecane 0.09
6- Tridecane 0.15
Tetradecane 20.3
Biokerosene
Heptadecane 1.83 13.57 7.67
Pentadecane 2.15 11.07 1.08
1-Pentadecene 6.17 5.75

Undecene




1-Undecene 2.89

5-Undecene 0.53 1.33
2-Dodecene 0.11
Cyclohexene 1.05 4,77 1.02
Octene 0.05 0.05
Cyclopentadecanone 1.87
1.3-cyclopentadiene 0.28 0.2
1.3 Heptadien 3.02 0.57
Biogasoline
1.5 Hexadiene 0.23
2-Octene 0.07 0.06
Toluene 0.07
2.1 Octadiene 0.1
6-heptene 0.11
Nonane 0.03
l-octene 0.06 0.05
Heptadien 0.16
Cyclooctratetraene 0.36
The Total of Biofuel Components: 2356 49.52 33.00 12.65
90.0
@ 80.0
Q 70.0 ¢
60.0 =
@ 50.0 S
Y@ @ Biodiesel
© 400 ©
% @ Biokerosene
@ o ® 200 ©- Biogasaline
(@) © 10.0
0.0
250 300 350 400 450 500

CRACKING TEMPERATURE, °C
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Figure 3. The composition of biogasoline, biodiesel and biokerosene in Nyamplung oil processing products

using cracking method with the aid of Zn-HZSM-5 and y Alumina (1: 3) combined catalysts at various
temperatures

The composition of Nyamplung's liquid oil treatment products using the cracking method at various
temperatures is analyzed and grouped. Chemicals contained in liquid products are grouped in biofuels. The
grouping 1s divided into 3, namely bio-gasoline, bio-diesel and bio-kerosene. Based on this grouping then
Nyamplung oil processing product using cracking method with the aid of catalyst can be seen in Figure 3. This
figure shows that biokeresene is the component with the highest content in this composition, where the highest
biokerosene content of 80.9% occurs in temperature 350 °C. The highest biodiesel composition of 55.89%
occurred at 300 °C. The results of this study were better than biofuels using Zn-HZSM5/y Alumina (1:2)
catalyst which resulted in biodiesel concentration of only 27.2% wt [3]. The effect of temperature on the
composition of biodiesel in this study has a different tendency to the composition of biodiesel from candlenut
oil. The highest levels of biodiesel that can be achieved by the processing of candlenut oil with this catalyzed
cracking process occurs at a temperature of 350 °C [8].

4. Conclusion

Nyvamplung oil processing product using cracking method with the aid of Zn-HZSM-5 and y Alumina (1:
3) combined catalyst produces various chemicals of alkanes, olefins, benzene and derivatives, carboxylic acid
and aldehyde. Nyamplung oil treatment using cracking method with the aid of Zn-HZSM-5 and y Alumina (1:
3) combined catalyst to produce the product with the highest composition is oleic acid with content 41.19%
wt. Grouping of chemicals based on biofuels and others shows that the composition of liquid organic products
dominated by biodiesel. The highest biodiesel composition of 55,89% occurred at 300 °C.
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