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WELCOME SPEECH 

Forewords from the Head of Committee 

 

Assalamu Alaikum Warahmatullahi Wabarakatuh. 
The honourable, Rector of Universitas Negeri Makassar (UNM) and all Vice Rectors, the Dean of 

Mathematics and Natural Sciences Faculty and all Vice Deans, all invited Speakers and Participants. 

 
First of all, let us praise and thank to Allah Subhana Wata’ala, because his Blessings and Helpings, we 

are able to gather here to attend this conference. 

 

Second, I would like to give our welcome to all delegates, speakers, and participants coming today in 
The Second International Conference on Statistics, Mathematics, Teaching and Research 2017 (2

nd
 

ICSMTR-2017) “Advanced Research for Statistics, Mathematics, Sciences and Education for 

Enhancing International Publications” organized by Mathematics and Natural Sciences Faculty, UNM. 
 

This conference is conducted in two days from 9th to 10th of October 2017 in Grand Clarion Hotel 

Makassar. It involves: a keynote speaker, six invited speakers and approximately 300 parallel speakers 
coming form the West to East Indonesia and several countries. 

 

Ladies and gentleman as, I previously said, the conference proudly invites keynote speaker and six 

invited speakers coming from several countries. Therefore, on behalf of the committtee, I would like 
to express my sincere thanks to them, specifically: 1) Directorate General of Research and 

Development Strengthening, Ministry of Research, Technology, and Higher Education; 2) Prof. M. 

Shaheed Hartley (University of Westen Cape, South Africa); 3) Prof. Ahmed A. Bahnassy (King Fahd 
Medical City, Saudi Arabia); 4) Prof. Madya Dr. Ahmad Johari Bin Sihes (Universiti Teknologi 

Malaysia, Malaysia); 5) Prof. Dr. Khairil Anwar Notodiputro, MS (Bogor Agricultural University, 

Indonesia); 6) Abbas Panakkal, Ph.D (Ma’din Academy Research Center and International Study, 

India); 7) Prof. Hamzah Upu, M.Ed. (Universitas Negeri Makassar, Indonesia) and 8) Prof. 
Muhammad Arif Tiro, Ph.D. (Universitas Negeri Makassar, Indonesia). 

 

Next, I would like thanks to all sponshors and also thanks to all organizing committee who have been 
showing very good work and determination for the accomplishment of this conference. All of them 

working since the beginning of the planning stage and they are still here today for all of us, even 

though, they are very busy with their personal responsibilities.   
 

On this occasion, I would like to apologize to all of you when there are some inconvenience during the 

conference. 

 
Finally, I would like thanks to the speakers and participants listed in the 2nd ICSMTR 2017. Have a 

nice conference and also that you have a very pleasant stay in Makassar city. Thank you very much for 

attention. Assalamu Alaikum Warahmatullahi Wabarakatuh. 
 

Head of Committee, 

 
 

Prof. Dr. Syafruddin Side, M.Si. 
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Forewords from the Dean of Mathematics and Natural Sciences Faculty, 

Universitas Negeri Makassar 

 

Your excellency Rector of Universitas Negeri Makassar 
Honourable Vice Rectors and Dean of All Faculties  

Honorable Keynote Speakers  

Distinguished all invited speakers from outstanding universities  
Distinguished all speakers and guests  

All participants, 

Ladies & Gentlement, 

Assalamu’alaykum Warahmatullahi Wabarakatuh. My greetings for all of you. May peace and God’s 
blessing be upon us all.  Alhamdulillah, all praises be to the Almighty God, Allah subhanahu 

wata’ala. 

 
It is my pleasure to welcome you all to the opening of The 2

nd
 International Conference on Statistics, 

Mathematics, Teaching, and Research (2
nd

 ICSMTR). I am delighted to see that the Mathematics and 

Natural Sciences Faculty has again organized the second conference that capitalize on our strength and 
built on our commitment to promoting Mathematics, Science, Teaching and Research.  

 

I do hope that this conference would bring a great opportunity for all of us to strengthen our 

contribution to the advancement of our nation.  
 

I would like to take this opportunity to thank the conference organizing committee for their diligent 

work. I would also like to thank participants, especially those of you coming from abroad, for joining 
us and sharing your valuable experiences. Should you find any inconveniences and shortcomings, 

please accept our sincere apologies.  

 

Finally, let me wish you fruitful discussion and a very pleasant stay in Makassar. 
 

Thank you, 

Wassalamu’alaykum Warahmatullahi Wabarakatuh 
 

Dean of Faculty of Mathematics and Natural Sciences 

Universitas Negeri Makassar 
 

Prof. Dr. Abdul Rahman, M.Pd. 
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Forewords from Rector of UNM 

 

Bismillahirrahmanirrahim 

Assalamu’alaikum Warahmatullahi Wabarakatuh 

Your respectable, the high officials of State University of Makassar, the committee, the speakers, and 

the participants of conference.  

It gives me great pleasure to extend to you all a very warm welcome, especially to our keynote and 
invited speakers who have accepted our invitation to convene the conference. ICSMTR is one of our 

educational activities that covers a wide range of very interesting items relating to statistics, 

mathematics, teaching and research. 

By taking participation of this conference, it is highly expected to all of us to share our research 
findings to society and continuously develop new ideas and knowledge. Those things are two 

significant steps in improving the quality of nations around the world, increasing our familiarity to 

each other, and even avoiding underdevelopment.      

Furthermore, I would like to take this opportunity to express my heartfelt gratitude to all organizing 

committee for Faculty of Mathematics and Natural Sciences that primarily hosts this conference. 

Finally, this is a great time for me to declare the official opening of the International Conference on 
Statistics, Mathematics, Teaching, and Research (ICSMTR) 2017. 

I wish you a very enjoyable stay in Makassar 

I warmly welcome you again, as in Makassar, we say “salamakki battu ri mangkasara” 

 
Wassalamu’alaikum Warahmatullahi Wabarakatuh. 

 

 
Prof. Dr. Husain Syam, M.TP 

Rector of Unversitas Negeri Makassar 
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CONFERENCE SCHEDULE 

The 2
nd

ICSMTR 

Faculty of Mathematics and Natural Sciences 

Universitas Negeri Makassar 
 

Clarion Hotel, Makassar, Indonesia, 9 – 10 October 2017 

 

Day 1: Monday, 9 October 2017 

07.00 – 08.00 Registration Jasmine Hall 

08.00 – 09.00 

Opening Ceremony 

Traditional Dance 
Doa 

National Anthem: Indonesia Raya 

Welcome speech: 

a. Head of Committee 
Prof. Dr. Syafruddin Side, M.Si. 

b. Dean of Math & Natural Sciences Faculty 

Prof. Dr. Abdul Rahman, M.Pd. 
c. Rector of Universitas Negeri Makassar 

Prof. Dr. Husain Syam, M.TP. 

Jasmine Hall 

09.00 – 09.45 

Keynote Speaker 

Directorate General of Research and Development 
Strengthening, Ministry of Research, Technology, 

and Higher Education 

Jasmine Hall 

09.45 – 10.00 Coffee Break Jasmine Hall 

10.00 – 12.00 

Invited Speakers 
1. Prof. M. Shaheed Hartley, Ph.D. 

2. Prof. Dr. Hamzah Upu, M.Ed. 

3. Prof. Madya Dr. Ahmad Johari Bin Sihes 

Jasmine Hall 

12.00 – 13.00 Lunch & Pray  

13.00 – 15.30 Parallel Sesion 1 Parallel Rooms 

   

15.30 – 16.00 Coffee Break Parallel Rooms 

16.00 – 18.00 Parallel Session 2 Parallel Rooms 

Day 2: Tuesday, 10 October 2017 

08.00 – 10.00 

Invited Speakers 

1. Prof. Dr. Khairil Anwar Notodiputro, M.S 

2. Prof. Ahmed A. Bahnassy, Ph.D. 
3. Prof. Muhammad Arif Tiro, Ph.D. 

4. Abbas Panakkal, Ph.D. 

Jasmine Hall 

10.00 – 10.10 Coffee Break Jasmine Hall 

10.10 – 11.30 Parallel Session 3 Parallel Rooms 

11.30 – 12.00 Closing Ceremony Jasmine Hall 

12.00 – 13.00 Lunch & Pray  

13.00 – End City Tour  
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INVITED SPEAKER SESSION 

Day 1: Monday, 9 October 2017 

10.00 – 12.00 

Professor M.Shaheed Hartley, Ph.D. 

University of Western Cape, South Africa 

Training, supervision and mentorship on a professional 

development journey from 2010 to 2017: A reflection by 
students and supervisors 

 

Jasmine Hall 

Professor Dr. Hamzah Upu, M.Ed. 
Universitas Negeri Makassar, Indonesia 

The Effectiveness of Mathematics Learning Packages Based on 

Bilingual Approach. 

 

Professor Madya Dr. Ahmad Johari Bin Sihes 

Universiti Technology Malaysia, Malaysia 

Transformation of Higher Education Curriculum to Meet the 
4

th
 Industrial Revolution Challenges 

 

Day 2: Tuesday, 10 October 2017 

08.00 – 10.00 

Professor Dr. Khairil Anwar Notodiputro, M.S 

Bogor Agricultural University, Indonesia 

Jasmine Hall 

Professor Ahmed A. Bahnassy, Ph.D. 

King Fahd Medical City, Saudi Arabia 

Professor Muh. Arif Tiro, Ph.D. 

Universitas Negeri Makassar, Indonesia 

National Movement for Statistical Literacy in Indonesia: An 
idea. 

Abbas Panakkal, Ph.D. 

Ma’din Academy Research Center, India 

Technological Trajectories and Epistemological Paradigms in 
Social Science Researches. 

 



JOURNAL LINKS

Journal home

Journal Scope

Information for organizers

Information for authors

Contact us

Reprint services from Curran Associates

 View article  PDFOpen abstract

012240OPEN ACCESS

Support Vector Regression Algorithm Modeling to Predict the Availability of Foodstuff in
Indonesia to Face the Demographic Bonus
Sari Devia Agustina, Mustakim, Okfalisa, Celsa Bella and Muhammad Anang Ramadhan

 View article  PDFOpen abstract

012241OPEN ACCESS

Preferences of FMIPA UNM Students to the Quality of Lecturers in Joint Learning Semester

Muhammad Kasim Aidid and Sudarmin

 View article  PDFOpen abstract

012242OPEN ACCESS

Cox Proportional Hazard Regression Analysis of Dengue Hemorrhagic Fever
Suwardi Annas, M. Nusrang, R. Arisandi, N Fadillah and P Kartikasari

 View article  PDFOpen abstract

012243OPEN ACCESS

Accuracy of Periodogram Analysis for Identification of Multiplicative SARIMA Models

Gumgum Darmawan, Nuning Kurniasih and Ansari Saleh Ahmar

 View article  PDFOpen abstract

012244OPEN ACCESS

Brief Overview of STATCAL Statistical Application Program
Dian Utami Sutiksno, Prana Ugiana Gio, Rezzy Eko Caraka and Ansari Saleh Ahmar

 View article  PDFOpen abstract

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see
our Privacy and Cookies policy.

https://iopscience.iop.org/1742-6596
https://iopscience.iop.org/1742-6596/page/scope
http://conferenceseries.iop.org/content/organizers
http://conferenceseries.iop.org/content/authors
http://conferenceseries.iop.org/content/aboutus
http://www.proceedings.com/2156.html
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012239/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012239/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012240
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012240/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012240/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012241
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012241/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012241/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012242
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012242/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012242/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012243
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012243/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012243/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012244
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012244/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012244/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
http://ioppublishing.org/privacyPolicy


Physics

 View article  PDFOpen abstract

012193OPEN ACCESS

The Effect of Spiritual Intelligence, Emotion and Social Competence to the Leadership
Competence
Dian Novita Siswanti, Rozainee Khairuddin and Fatimawati Halim

 View article  PDFOpen abstract

012194OPEN ACCESS

Forecasting Historical Data of Bitcoin using ARIMA and α-Sutte Indicator

Dian Utami Sutiksno, Ansari Saleh Ahmar, Nuning Kurniasih, Eko Susanto and Audrey Leiwakabessy

 View article  PDFOpen abstract

012195OPEN ACCESS

Forecasting Infant Mortality Rate for China: A Comparison Between α-Sutte Indicator,
ARIMA, and Holt-Winters
Nuning Kurniasih, Ansari Saleh Ahmar, Dadang Rahmat Hidayat, Herlina Agustin and Edwin Rizal

 View article  PDFOpen abstract

012196OPEN ACCESS

Fabrication and Analysis of Optical Properties of Double Layer Glass Surface; Self Cleaning
and Glowing Glass
Irfana Diah Faryuni, Asifa Asri, Dwiria Wahyuni and Mega Nurhanisa

 View article  PDFOpen abstract

012197OPEN ACCESS

Geophysical Exploration in Hot Springs Region Soppeng Regency, Indonesia

Agustinus Jarak Patandean and Abdul Hafid Hasim

 View article  PDFOpen abstract

012198OPEN ACCESS

Fractal analysis of land surface temperature for geothermal and non-geothermal sites
characterization
J Sampurno, Apriyansyah, Riza Adriat and Wahyu Srigutomo

 View article  PDFOpen abstract

012199OPEN ACCESSThis site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see
our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012192/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012192/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012193
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012193/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012193/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012194
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012194/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012194/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012195
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012195/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012195/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012196
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012196/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012196/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012197
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012197/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012197/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012198
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012198/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012198/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
http://ioppublishing.org/privacyPolicy


Physics Education

FTIR, XRD and SEM Analysis of Microcrystalline Cellulose (MCC) Fibers from Corncorbs in
Alkaline Treatment

Wiwin Rewini Kunusa, Ishak Isa, Lukman AR Laliyo and Hendrik Iyabu

 View article  PDFOpen abstract

012200OPEN ACCESS

Development of Authentic Assesment Tools in Physics Science Learning

Enos Taruh and Mursalin

 View article  PDFOpen abstract

012201OPEN ACCESS

Development of Authentic Affective Assessment Instrument in High School Physics
Learning
Rabiudin, Enos Taruh and Mursalin

 View article  PDFOpen abstract

012202OPEN ACCESS

Implementation of Quantum Teaching Method with TANDUR Techniques on Learning
Physics Student Result Class XI IPA SMA PPM Al-Ikhlas

Ummu Kalsum and Fadhila

 View article  PDFOpen abstract

012203OPEN ACCESS

Development and validation of science process skills instrument in physics
Sirajuddin Jalil, Herman, M. Sidin Ali and Abdul Haris

 View article  PDFOpen abstract

012204OPEN ACCESS

Perception of Prospective Physics Teacher to the Model of Learning Based on Local
Wisdom

M. Agus Martawijaya

 View article  PDFOpen abstract

012205OPEN ACCESS

Analyzing Students' Problem Solving Difficulties on Modern Physics
Dewi Sartika and Nur Aisyah Humairah

 View article  PDFOpen abstractThis site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see
our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012199
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012199/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012199/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012200
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012200/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012200/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012201
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012201/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012201/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012202
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012202/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012202/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012203
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012203/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012203/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012204
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012204/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012204/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012205
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012205/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012205/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
http://ioppublishing.org/privacyPolicy


Piracy Threat – Important update to keep your details safe and secure. Click here for further information.

Table of contents

Open all abstracts

Preface

Papers

Applied Mathematics

Volume 1028
2018

Previous issue Next issue

2nd International Conference on Statistics, Mathematics, Teaching, and Research 2017 9–10
October 2017, Makassar, Indonesia

Accepted papers received: 09 May 2018 
Published online: 14 June 2018

 

011001OPEN ACCESS

2nd International Conference on Statistics, Mathematics, Teaching, and Research 2017
 View article  PDFOpen abstract

011002OPEN ACCESS

Peer review statement
 View article  PDFOpen abstract

012001OPEN ACCESS

Knowledge and Attitudes with Family Role in Prevention of Pulmonary Tuberculosis in
Maros, Indonesia
Yermi, Muhammad Ardi, Lahming, Suradi Tahmir and Nurlita Pertiwi

 View article  PDFOpen abstract

012002OPEN ACCESS

The Roles of Family in Preventing Dengue Fever in Regency of Maros, South Sulawesi,
IndonesiaThis site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see
our Privacy and Cookies policy.

https://iopscience.iop.org/page/piracymessage
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/volume/1742-6596/1028
https://iopscience.iop.org/issue/1742-6596/1027/1
https://iopscience.iop.org/issue/1742-6596/1029/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/011001
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/011001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/011001/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/011002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/011002/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012001
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012001/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012002
http://ioppublishing.org/privacyPolicy


Biology

Musdalifah Syamsul, Sapto Haryoko, Lahming and Nurlita Pertiwi

 View article  PDFOpen abstract

012003OPEN ACCESS

Group Decision Making With Unbalanced-Expertise

Shahryar Sorooshian

 View article  PDFOpen abstract

012004OPEN ACCESS

Response Surface Methodology to Optimize Microwave Sterilization of Palm Fruit
Maya Sarah, Isti Madinah and Siti Salamah

 View article  PDFOpen abstract

012005OPEN ACCESS

Support Vector Machines for Classifying Policyholders Satisfactorily in Automobile
Insurance

Zuherman Rustam and Ni Putu Ayu Audia Ariantari

 View article  PDFOpen abstract

012006OPEN ACCESS

Using K-Means Clustering to Cluster Provinces in Indonesia
Ansari Saleh Ahmar, Darmawan Napitupulu, Robbi Rahim, Rahmat Hidayat, Yance Sonatha and Meri Azmi

 View article  PDFOpen abstract

012007OPEN ACCESS

Mapping of Poverty Characteristics, based on the quality of Fisherman's House, Bajo Tribe,
South Halmahera, Indonesia

Rosmini Maru, Ramli Umar, Syukri Nyompa, Takdir Ismail, Amal Arfan, Sulaiman Zhiddiq and Uca Sideng

 View article  PDFOpen abstract

012008OPEN ACCESS

Histological study of the circulatory system of Sulawesi Medaka fish (Oryzias celebensis)
for animal model research

Dwi Kesuma Sari, Irma Andriani and Khusnul Yaqin

 View article  PDFOpen abstract

012009OPEN ACCESSThis site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see
our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012002/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012003
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012003/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012003/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012004
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012004/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012004/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012005/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012005/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012006
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012006/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012006/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012007
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012007/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012007/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012008
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012008/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012008/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
http://ioppublishing.org/privacyPolicy


In vitro cytotoxicity of Artocarpus lakoocha aqueous extract and oxyresveratrol in SH-SY5Y cells

Hasriadi and Nanteetip Limpeanchob

 View article  PDFOpen abstract

012010OPEN ACCESS

The Potency Of Livestock Waste Into Renewable Energy (Biogas) In Palipu District Tana
Toraja Regency
Frederik Palallo, Muhammad Ardi and Guntur Yusuf

 View article  PDFOpen abstract

012011OPEN ACCESS

Response Surfaces of Linoleic Acid of Swietenia Mahagoni in Supercritical Carbon Dioxide

Hartati, Liza Md Salleh, Halifah Pagarra and Rachmawaty

 View article  PDFOpen abstract

012012OPEN ACCESS

The Development of Students' Nature of Science Views in Cellular Respiration Context
A C Pratiwi, S Kijkuakul and P Sangin

 View article  PDFOpen abstract

012013OPEN ACCESS

Active Compounds Extraction of Cocoa Pod Husk (Thebroma Cacao l.) and Potential as
Fungicides

Rachmawaty, A. Mu'nisa, Hasri, Halifah Pagarra, Hartati and Zulkifli Maulana

 View article  PDFOpen abstract

012014OPEN ACCESS

Effectivity of Anatagonistic Bacteria in Controlling of Fusarium Wilt Diseases of Banana
(Musa paradisiaca) by in Vitro
Hilda Karim, Hamka L, Nani Kurnia and Muhammad Junda

 View article  PDFOpen abstract

012015OPEN ACCESS

Characterization of Actinomycetes Antagonist Fusarium oxysporum f.sp. passiflora Isolated
from Rhizosphere Soil of Purple Passion Fruit Plants, South Sulawesi, Indonesia

Alimuddin Ali, Muhammad Junda, Herlina Rante and Riska Nuramelia

 View article  PDFOpen abstract

012016OPEN ACCESS
This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see
our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012009
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012009/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012009/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012010
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012010/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012010/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012011
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012011/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012011/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012012
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012012/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012012/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012013
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012013/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012013/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012014
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012014/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012014/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012015
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012015/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1028/1/012015/pdf
https://iopscience.iop.org/issue/1742-6596/1028/1
http://ioppublishing.org/privacyPolicy


Journal of Physics: Conference Series

PAPER • OPEN ACCESS

FTIR, XRD and SEM Analysis of Microcrystalline
Cellulose (MCC) Fibers from Corncorbs in Alkaline
Treatment
To cite this article: Wiwin Rewini Kunusa et al 2018 J. Phys.: Conf. Ser. 1028 012199

 

View the article online for updates and enhancements.

Related content
Preparation and Characterization of
Cellulose Microcrystalline (MCC) from
Fiber of Empty Fruit Bunch Palm Oil
H Nasution, Yurnaliza, Veronicha et al.

-

Comparison of microcrystalline
characterization results from oil palm
midrib alpha cellulose using different
delignization method
S Yuliasmi, T R Pardede, Nerdy et al.

-

Characterization and analysis of the
molecular weight of corn corbs
microcrystalline cellulose (MCC) fiber
using mass-spectrometry methods
W R Kunusa, H Iyabu, M Taufik et al.

-

This content was downloaded from IP address 103.26.12.101 on 27/04/2021 at 07:00

https://doi.org/10.1088/1742-6596/1028/1/012199
http://iopscience.iop.org/article/10.1088/1757-899X/180/1/012007
http://iopscience.iop.org/article/10.1088/1757-899X/180/1/012007
http://iopscience.iop.org/article/10.1088/1757-899X/180/1/012007
http://iopscience.iop.org/article/10.1088/1757-899X/180/1/012036
http://iopscience.iop.org/article/10.1088/1757-899X/180/1/012036
http://iopscience.iop.org/article/10.1088/1757-899X/180/1/012036
http://iopscience.iop.org/article/10.1088/1757-899X/180/1/012036
http://iopscience.iop.org/article/10.1088/1742-6596/1040/1/012015
http://iopscience.iop.org/article/10.1088/1742-6596/1040/1/012015
http://iopscience.iop.org/article/10.1088/1742-6596/1040/1/012015
http://iopscience.iop.org/article/10.1088/1742-6596/1040/1/012015
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssMK80jFRrZ5fFOnFTIIDu1o-yCpRIZmRnyKhbFljVpU3qQIKqv9sNre2hjq5xRCm8i7kpHzNqKeD7eUPJM-pfQH1Jyjwo_8eQcz8qqbKEqg2zA6qynvSGmr2k6VqDgFnbUhdV5qVpmAavtDH_hRAAxlJ5RLvpcX-u13G3EYcCz5Axz1nr-ADeKBabFMYiOg8gf_BEXi-gCdvio4ZN_Zx7FmdA9DWLCUzSd1bpj6lgh1vYdTtnODpjFWwFCGh7O4jOZqSbY18c9rnMoU3juKKiu&sig=Cg0ArKJSzNDi0w2-HPIg&adurl=http://iopscience.org/books


1

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

1234567890 ‘’“”

2nd International Conference on Statistics, Mathematics, Teaching, and Research IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 1028 (2018) 012199  doi :10.1088/1742-6596/1028/1/012199

 

 

 

 

 

 

FTIR, XRD and SEM Analysis of Microcrystalline Cellulose  

(MCC) Fibers from Corncorbs in Alkaline Treatment  

Wiwin Rewini Kunusa
*
, Ishak Isa, Lukman AR Laliyo

 
& Hendrik Iyabu 

Department of Chemistry, Gorontalo State University, Gorontalo 96128, Indonesia  

 

* rewinikunusa2014@gmail.com 

Abstract. In this paper, we report the isolation method of cellulose, alpha cellulose and 

microcrystalline cellulose from corncorbs waste in alkaline treatment NaOH 

4%,6%,8%,10%,12%,14% and 17% solution. Dewaxing, dehemiselulosa, delignifikasi and 

bleaching is the stage of cellulose isolation. The MCC particles were extracted by acid 

hydrolisis with 0.1N HCl. The 4% NaOH concentration provides the highest α-cellulose 

content (60%) with total yield MCC of 84.53%. SEM, FT-IR and X-ray diffraction analyzes 

are used to determine of the MCC. FTIR spectra showed that each MCC had -OH group, 

stretching of C-O on cellulose fiber I and cellulose II. C-0 bonds shows a change in rotation of 

glucose residue around the glycosidic bond into Cellulose II. SEM analysis showed that the 

concentration of 6% NaOH has a morphological structure such as cellulose standard. The 8% 

NaOH concentration yields a CrI value of  98%. 

1.  Introduction 

Corncob is lignocellulosic material consisting of 38.8%±2.5%, 44.4%±5.2%, hemicellulose and lignin 

cellulose 11,9% ± 2,3%. Cellulose is biodegradable and biocompatible which can be processed into 

product with economic value. Cellulose is unbranched macromolecule that consist of 

anhydroglucopyranose units which connected by the β-1,4-glycosidic bond. Each unit of 

anhydroglucopyranose has three OH groups [1].The original crystalline structure of cellulose 

polymorphs is known as cellulose I, when dissolved and crystallized in the form of a more stable 

crystal in a solution called cellulose II. Cellulose II powder is used as an alternative raw material in the 

field of industrial, pharmaceutical, health and biofuel production  [4][20]. 

In application, degradation of cellulose structures is an important step because it must find a 

solvent that  not reduce polimerization degree (DP) of cellulose [14]. Cellulose fibers are not 

homogeneous depending on the source of the fiber and solvent quality through  opening the pore of 

the amorphous-crystalline region and breakdown  hydrogen bonds [28][15]. Pretreatment technology 

is requiered in hydrolysis process [22][14] to change the intra-inter chain structure of the molecule by 

swelling and insertion of the chemical group [24]. Methods of cellulose pretreatment include 

acetylation, mercerization, peroxidation, benzoyilation, graft copolymerization. Bacterial media is the 

best method for surface modification of cellulose fibers that have been widely studied [12]. 

A study of lignocelluloses by various methods has been studied including hydrolysis using the 

enzyme NovozymesCellic® C-Tec2 and H-Tec+ in 10% NaOH [12] modification of cellulose 

dissolution in NaOH/ZnO by enzymatic treatment of xylanase and endoglucanase with pulp solubility 

from 29% -81% [8] the mercerization method using NaOH [6][34][16] KOH [3] NH3 solution [15] 

http://creativecommons.org/licenses/by/3.0
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NaOH/ H2O2/hypochlorite [21] NaOH/H2O2 [34] NaOH/NH3 [9] NaOH/Urea [26] (NaOH).NaOH is 

very effective to breaking lignin and glicosydic bond inlignocellulosic bio-conversion (HOO) and 

NaOH method [14,6,33] method of microwave oven with use KOH and NaOH 0.75% - 3% [3] NaOH 

4%, 8%, 13%, 18% termination of lignin bonding and glycosidic polysaccharides [19-27]. The 

cellulose structure has a more open surface facilitating the interaction of the fibers [20] 12% -18% 

NaOH and NH3 forming cellulose II and cellulose-ammonia complexes [1] NaOH 4% cellulose II ± 

50% and extractive 72% [21]. NH3 and NaOH altered the crystal-alomorph structure of cellulose II 

and IIII [8]. 

Cellulose can be made into MicrocrystalinCelullose or nanocellulose by strong acid hydrolysis 

[22][32] in the form of white, odorless, tasteless white crystalline powders.[32] Cornstarch cellulose 

(CPNs) with α-cellulose content 47.27% acording to Avicel® PH 101 [4-29] NaOH 4% yields 47.6% 

oxidized cellulose with NaClO 7.5 mmol/gr yields 36.5% alkaline cellulose nanofibrils (ACNFs) [11] 

MCC is synthesized using H2SO4, HCl and HBr [29] MCC is stronger and stiffer than amorphous 

cellulose or native cellulose [20]. The CRC (CrI) index of sugar palm obtained was 97.5% [17] CrI 

sample 83.46% [18] Cellulose-based nanoparticles (CPNs) of corncobs with KOH had CrI values 

57.28% [2] with H2SO4 values CrI nanocellulose was higher at 60.2% [22]. In this research cellulose, 

α-cellulose and MCC will be isolated from corncob in alkali treatment with variation of NaOH 

concentration with 4%, 6%, 8%, 10%, 12%, 14 and 17%. Dewaxing, dehemiselulosa, delignifikasi and 

bleaching is the stage of cellulose isolation. The MCC particles were extracted by acid hydrolisis with 

0.1N HCl ratio 1:2 and refluxed at 80 0C for ± 2 hours. The processing parameters like acid 

concentration, temperature, time and mechanical force were kept constant. The MCC particles were 

studied by FTIR, XRD and SEM analysis concentration. 

2.  Experimental details 

2.1.  Raw material 

Corncob from Milango Village, Pohuwato District, Gorontalo Province, Indonesia. The reagents were 

of analytical grades, NaOH (reagent grade, 98%), HCl (ACS reagent, 37%), H2O2 (technical grade), 

K2Cr2O7, H2SO4, Avicel 102 (technical grade), Ethanol (95% pa), Tholuena (95% pa), and distilled 

water used as solvent. 

2.2.  Isolation of cellulose 

Corncob waste was cut into small pieces ± 2 cm, washed with aquadest and in oven temperature 60 

0C-70 0C for 24 hours. The dried sample is blended and in the shaked to obtain corncob powder 

particles 180 micron by size. Cellulose isolation is a modified procedure [12-14] dewaxing stage: 50 

gr of 180 micron corncob powder was soxhleted in ethanol : tholuene (2:1) for 4 hours. Sample was 

filtered and washed until neutral pH, then it was dried with oven at 60 0C for 8 hours. de-

hemicellulose stage: 10 gr of 180 micron corncob powder was dissolved into 200 mL of 4%, 6%, 8%, 

10%, 12%, 14% and 17% NaOH solution. The mixture was heated on hot plate at 1000C for ± 2 

hours. Then it was filtered and washed until neutral pH, dried with oven at 60 0C. de-lignification and 

bleaching stage using H2O2 4% for ±1 hour at room temperature. Then sample was filtered and 

washed until neutral pH. It was oven-dried at 60 0C for 8 hours. 

2.3.  Production of alpha cellulose 

Purification of α-cellulose was done by 5gr of cellulose dissolved in 500 ml of 17.5% NaOH at a 

temperature of 80
0
C for 30 min. Furthermore the precipitate was filtered and washed until neutral pH, 

and oven-dried at 60
0
C for 8 hours [12-14]. 
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2.4.  Production of microcrystalline cellulose (MCC) 

The preparation of MCC modification of the analytical procedure [9,12,17]. α-cellulose product was 

hydrolysed with 0.1N HCl ratio 1: 2 and refluxed at 80 
0
C for ± 2 hours. The precipitate was filtered 

and washed with aquadest until neutral pH and oven-dried at  60 
0
C for 8 hours. 

2.5.  Characterization of MCC fiber 

2.5.1.  Fourier Transform Infrared (FTIR). FT-IR spectroscopy analysis was used to determine the 

cellulose microcrystalline functional group were carried out using (Shimadzu IR-Prestige21, 

Instrumen Laboratories Brawijaya University, Malang). Bands were recorded in the region from 4000 

to 500 cm
-1

 

2.5.2.  X-ray diffraction (XRD). Morphological changes in the crystalline structur of MCC fiber were 

analyzed using a hight-resolution X-ray difractometer (PANalytical, X´Pert HighScore, at Geologi 

Laboratories, Bandung). The crystallinity of MCC fiber was determined from X-ray diffraction curves 

based on the Segal Method (Segal et al, 1959) in Kyoung-Hwa Choi, et al, 2016)[16]. Crystallinity 

index (CrI) was calculated based on Eq.1 

CrI (%) = I002 – IAm /I002 x 100    (1) 

were I002 is the peak height at 22.4 (2θ) and IAm is the peak height of amorphous cellulose to 19.5 (2θ). 

2.5.3.   Morphologycal characteristic. SEM was used to examine the microscopic structure and the 

surface morphologyof  MCC fiber. The instrument used was SEM-EDS JEOL JSM-6360LA, Japan, at 

Geologi Laboratories, Bandung. 

3.  Result and discussion 

Effect of alkalin charge on the isolation of cellulose and α-cellulose levels. NaOH is a cellulose-

swelling complex [14], improving particle dispersion to form alkali-cellulose by the reaction of Cel-

OH + NaOH ↔ Cel-ONa + H2O [21][16]. Alkali as a swelling of the cellulose chain (swelling) and 

penetrating the crystal lattice reacts with the OH group after breaking the hydrogen bonds producing 

the cellulose-alkali complex [21][24]. At the dewaxing stage, dehemicellulose, delignification, 

impurities such as extractives, lignin and hemicellulose decreases. Proteins, inorganic salts, fatty acids, 

resin acids, waxes, tannins and colored compounds are extracted in both solvents and alkalis. As the 

NaOH concentration increases, more and more short-chain carbohydrates are degraded [18][33]. 

NaOH 4% gives the highest α-cellulose content (60%). The swelling of inter-crystalline swell is 

followed by oxidative degradation which largely confined to the amorphous region of fiber ie the 

degradation of cellulose intercrystalline. Dissolution of extraactive compounds, hemicellulose and 

lignin molecules due to the breaking of aryl-ether bonds, carbon-carbon, aryl-aryl and alkali-alkali to 

obtain high purity cellulose. The higher the concentration of NaOH, the lower the content of α-

cellulose will be, because strong degradation occurs through intracrystalline swelling, where the 

reactant penetrates the crystalline region [18][22][33]. 

Effect of hidrolisis charge on the yield of MCC. NaOH 4% concentration gives the highest yield of 

MCC (84.53%).The purity of α-cellulose and hydrolysis processes affects the MCC fibril structure. 

The hydrolysis level is influenced by the structural properties of the biomass substrate, such as 

cellulose crystallinity, surface area, DP and porosity [9]. During hydrolysis of HCl, Cl
-
 ions will 

penetrate cellulose strands and hydrolyze the amorphous regions resulting in highly crystalline 

substrate with different CrI values [16] Concentration NaOH 10%-17% extensively alters the cellulose 

molecular structure and supramolecules of cellulose I into cellulose II with decreased crystallinity [9]. 

3.1.  Infrared spectroscopy 

FT-IR spectra of the MCC fiber and their intermediate products are shown in Figure 1. 
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Figure 1. FT-IR Spectra of MCC fiber 

 

Spectra at 4000-2995 cm-1, 2900 cm-1, 1430 cm-1, 1375 cm-1, and 900 cm-1 indicate crystal and 

amorphous regions. There are structure changing of celluolose I to cellulose II with NaOH 6%, which 

is showed by stretching OH at 3331 cm-1, 3347 cm
-1,

 3360 cm-1 and stretching C=O at 1642-1649 cm
-

1
. The characteristics of the glycosidic group of C-O, C-O-C, and C-OH bonds with concentration 

variations were seen at 1161.83 cm
-1

. The formation of alkali-cellulose is reinforced by stretching of 

C-O and C-C groups at 1063-1065 cm
-1

. For NaOH 4% and 6%, there are sharp peak at 897 cm which 

typical for β-glycosidic linkages of cellulose I. Cellulose with NaOH  ≥6%, showed peak shifts at 998 

cm
-1

, 995 cm
-1

, 895 cm
-1

. This is indicate occurrence of cellulose crystal structure II. This peaks 

correspond to  cellulose spectrum [29]. 

3.2.  X-ray diffraction (XRD) 

X-ray diffraction spectra of MCC fiber and their intermediate products are shown in Figure 2. The 

XRD analysis results (Fig.2), gives the amorphic form data at 2θ=14.6
0
(4%), 12.1

0
(6%), 11.9

0
(8%), 

19.5
0
(10%), 12.2

0
(12%), 12.1

0
(14%), 12.3

0
(17%) and the crystal is read at 2θ=22.4

0
(4%), 21.9

0
(6%), 

21.8
0
(8%), 19.8

0
(10%), 21.8

0
(12%), 21.8

0
(14%), 19.7

0
(17%). NaOH 4% showed typical diffraction 

pattern of cellulose I with angle diffraction angle 2θ ie 14.84
0
, 20.20

0
, 22.63

0
. Increasing the 

concentration of NaOH (≥4%) will decrease intensity and diffraction pattern formed two new 

crystallinity peaks ie crystal structure II at angle 2θ=12,5
0
 and 21.68

o
 [9][31] micro-fibril swelling, 

degradation and formation of new crystal lattice [33] NaOH 17.5% during the α-cellulose isolation 

process [5]. The highest crystal structure produced on MCC due to the removal of amorphous alpha 

cellulose region with acid hydrolysis and 8% NaOH concentration yields a degree of crystallinity (CrI) 

of 98%. It is interesting to note that the MCC in the present case shows doublet in the intensity of the 

main peaks corroborating the coexistence of cellulose I and cellulose II allomorphs. The large 

different spectra between MCC with cellulose and alpha celluloseresults in the appearance of two 

significant peaks indicating the highly crystalline structure of MCC. High crystallinity indicates an 

ordered compact molecuar structure, whenthe crystalline cellulose content is high, these two peaks are 

more pronounced [7]. 
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Figure 2. XRD Spectra of MCC fiber 

3.3.  Scanning Electron Microscopic (SEM) 

Figure 3 shows themicroscopic structure and surface morphology of MCC fiber. 

 
Figure 3. Photo SEM (a) Corncorb, (b) Avixel 102, (c) NaOH 4%, (d) NaOH 6%, (e) NaOH 8%, 

(f)NaOH 10%, (g) NaOH 12%, (h) NaOH 14%, (i) NaOH 17%. 

 

Micrographic SEM reading (Fig.3) NaOH 6% has a surface structure similarity with Avicel 102. 

The 8%, 10%, 12%, 14% and 17% NaOH concentrations illustrate the porous (vascularular) texture of 

the macrofibril shape and the unequal distribution of macrofibrils in cellulose suggest that 

5 10 15 20 25 30 35 40 45 50 55 60
2Theta (°)

0

500

1000

1500

In
te

n
s
it
y
 (

c
o
u
n
ts

)



6

1234567890 ‘’“”

2nd International Conference on Statistics, Mathematics, Teaching, and Research IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 1028 (2018) 012199  doi :10.1088/1742-6596/1028/1/012199

 

 

 

 

 

 

mercerization causes fibrillation and fiber damage to small pieces that increase surface area.In this 

case, after macrofibrils werehydrolyzed and rinsed, the volume of amorphous cellulose was occupied 

by water molecules that were then removed;the remaining macrofibrils contain large amounts of naked 

microfibril bundles. 

4.  Conclusion 

The MCC particles were studied by FTIR, XRD and SEM analysis. FTIR spectra showed that each 

MCC had -OH group at wave number 3422, 3331, 3347, and 3360 cm
-1

.The C-0 bond at 1635 cm
-1

, 

1642-1649 cm-1 shows the different stretching of C-O on cellulose fiber I and cellulose II and C-0 

bonds at 1161.83 and 1063-1065 cm
-1

. 995-895 cm-1 shows a change in rotation of glucose residue 

around the glycosidic bond into Cellulose II. SEM analysis showed that NaOH 6% had a standard pore 

cell surface structure. Acid hydrolysis and NaOH concentration increase the CrI of MCC. I002 is the 

peak height at  22.4(2θ) and IAm is the peak height of amorphous at 19.5(2θ). The highest crystal 

structure produced on MCC due to the removal of amorphous alpha cellulose region with acid 

hydrolysis and 8% NaOH concentration yields a degree of crystallinity (CrI) of 98%. 
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