
 



also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

Indonesian Journal of Chemistry
Country Indonesia  -   SIR Ranking of Indonesia 8

H Index

Subject Area and Category Chemistry
Chemistry (miscellaneous)

Publisher Gadjah Mada University

Publication type Journals

ISSN 14119420

Coverage 2012-ongoing

Join the conversation about this journal

Enter Journal Title, ISSN or Publisher Name  

Quartiles

The set of journals have been ranked according to their SJR and divided into four equal groups, four quartiles. Q1 (green)
comprises the quarter of the journals with the highest values, Q2 (yellow) the second highest values, Q3 (orange) the third
highest values and Q4 (red) the lowest values.

Category Year Quartile
Chemistry (miscellaneous) 2013 Q4
Chemistry (miscellaneous) 2014 Q4
Chemistry (miscellaneous) 2015 Q4
Chemistry (miscellaneous) 2016 Q3

SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2012 0.000
Cites / Doc. (4 years) 2013 0.133
Cites / Doc. (4 years) 2014 0.386
Cites / Doc. (4 years) 2015 0.371

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.

2013 2014 2015 2016 2017 2018

Chemistry (miscellaneous)

2013 2014 2015 2016 2017 2018

0.15

0.175

0.2

0.225

https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=ID
https://www.scimagoir.com/rankings.php?country=IDN
https://www.scimagojr.com/journalrank.php?area=1600
https://www.scimagojr.com/journalrank.php?category=1601
https://www.scimagojr.com/journalsearch.php?q=Gadjah%20Mada%20University&tip=pub


Melanie Cornelia 7 months ago

selamat pagi, saya dosen di Teknologi Pangan UPH....saya mau kirim article penelitian ke journal

ini, rata-rata berapa lama review nya? terimakasih infonya

reply

Manton Rais 12 months ago

Cites per document Year Value
Cites / Doc. (4 years) 2016 0.497
Cites / Doc. (4 years) 2017 0.751
Cites / Doc. (4 years) 2018 0.912
Cites / Doc. (3 years) 2012 0.000

Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

Cit Y V l

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2012 10.42
2013 15 91

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2012 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2012 0
Uncited documents 2013 42
Uncited documents 2014 67
Uncited documents 2015 102

← Show this widget in
your own website

Just copy the code below
and paste within your html
code:

<a href="https://www.scimag

M

M

0.8

1

75

150

2012 2013 2014 2015 2016 2017 2018

0

0.5

1

2012 2013 2014 2015 2016 2017 2018

9

12

15

18

2012 2013 2014 2015 2016 2017 2018

0

90

180

2012 2013 2014 2015 2016 2017 2018

0

90

180



Scopus Preview

Source details

Open Access

Indonesian Journal of Chemistry

Scopus coverage years: from 2012 to Present
Publisher: Gadjah Mada University
ISSN: 1411-9420
Subject area: Chemistry: General Chemistry

 



View all documents ▻  Set document alert Journal Homepage

CiteScore 2018

0.95
Add CiteScore to your site



SJR 2018

0.215 

SNIP 2018

1.044 

CiteScore CiteScore rank & trend CiteScore presets Scopus content coverage

Calculated using data from 30 April, 2019CiteScore

*CiteScore includes all available document types  

0.95  = 

 Citation Count 2018

 Documents 2015 -
2017*

 = 

 Metrics displaying this icon are compiled according to , a collaboration between
industry and academia.

2018 

 ▻153 Citations

 ▻161 Documents

 ▻View CiteScore methodology  ▻CiteScore FAQ

Last updated on 12 August, 2019CiteScoreTracker 2019

0.55  = 
 Citation Count 2019

 Documents 2016 - 2018
 = 


Updated monthly

 ▻126 Citations to date

 ▻229 Documents to date

 ↗ Snowball Metrics

CiteScore rank

Category Rank Percentile

Chemistry  
#222/371 40th

 



General
Chemistry

 ▻View CiteScore trends

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fpdm-mipa.ugm.ac.id%2fojs%2findex.php%2fijc%2findex&locationID=8&categoryID=8&eid=&issn=14119420&linkType=JournalHomePage&year=&dig=732229b757a12db1a29c518b359ad238&recordRank=
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/source/citedby.uri?sourceId=21100223536&docType=defined&years=2016,2017,2018&citedYear=2019
https://www.scopus.com/source/search/docType.uri?sourceId=21100223536&years=2016,2017,2018&docType=defined
http://www.snowballmetrics.com/
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/


Editorial Team 

Editor-in-Chief 

Nuryono Nuryono, Laboratory of Inorganic Chemistry, Department of Chemistry, Universitas Gadjah Mada, 
Indonesia 

Vice Editor in Chief 

Dwi Siswanta, Laboratory of Analytical Chemistry, Department of Chemistry, Universitas Gadjah Mada, 
Indonesia 

Editorial Board 

Akhmad Syoufian, Laboratory of Physical Chemistry, Department of Chemistry, Universitas Gadjah Mada 

Hideaki Hisamoto, Department of Applied Chemistry, Osaka Prefecture University, Japan 

Hendrik Oktendy Lintang, Ma Chung Research Center for Photosynthetic Pigments, Universitas Ma Chung, 
Indonesia 

Indriana Kartini, Laboratory of Inorganic Chemistry, Department of Chemistry, Universitas Gadjah Mada, 
Indonesia 

Iqmal Tahir, Laboratory of Physical Chemistry, Department of Chemistry, Universitas Gadjah Mada, 
Indonesia 

Joe da Costa, Department of Chemical Engineering, University of Queensland, Australia 

Maurizio Barbieri , Department of Earth Science, Sapienza University, Italy 

Ming Cai, Tongji University, China 

Muhammad Idham Darussalam Mardjan, Laboratory of Organic Chemistry, Department of Chemistry, 
Universitas Gadjah Mada, Indonesia 

Pornthep Sompornpisut, Department of Chemistry, Chulalongkorn University, Thailand 

Praveen Kumar Sharma, Department of Chemistry, Lovely Professional University, Punjab, India 

Roswanira Abdul Wahab, Department of Chemistry, Universiti Teknologi Malaysia, Malaysia 

Saprizal Hadisaputra, Department of Chemistry Education, Faculty of Science and Education, University of 
Mataram, Indonesia 

Satya Candra Wibawa Sakti, Laboratory of Inorganic Chemistry, Department of Chemistry, Universitas 
Airlangga, Indonesia 

Tri Joko Raharjo, Laboratory of Organic Chemistry, Department of Chemistry, Universitas Gadjah Mada, 
Indonesia 

Tutik Dwi Wahyuningsih, Laboratory of Organic Chemistry, Department of Chemistry, Universitas Gadjah 
Mada 

Administration Support 

Djoko Prihandono, Department of Chemistry, Universitas Gadjah Mada, Indonesia 



Aulia Sukma Hutama, Laboratory of Physical Chemistry, Department of Chemistry, Universitas Gadjah 
Mada, Indonesia 

Aulia Ratri Hapsari, Department of Chemistry, Universitas G

 

Table of Contents 

Articles 

Water Molecular Adsorption on the Low

Study 

Wahyu Tri Cahyanto, Aris Haryadi, Sunardi Sunardi, Abdul Basit, Yulin Elina

 10.22146/ijc.24162  Abstract views : 847 |

QMCF-MD Simulation and NBO Analysis of K(I) Ion in Liquid Ammonia

Yuniawan Hidayat, Ria Armunanto, Harno Dwi Pranowo

 10.22146/ijc.26788  Abstract views : 564 |

Analysis of Product and Temperature of Biogas Combustion in Various Air Biogas 

Equivalence Ratio and Methane Content

Arini Wresta, Aep Saepudin 

 10.22146/ijc.23923  Abstract views : 347 |

Desorption and Re-Adsorption of Procion Red MX

Carbon Composite 

Fatma Fatma, Poedji Loekitowati Hariani, Fahma Riyanti, Wiwin Sepriani

 10.22146/ijc.23927  Abstract views : 313 |

Steam Influence and Effect of Oxidant Amount on Propane Oxidation over Multi 

Metal Oxide Catalyst Using High-Throughput Experiment

Restu Kartiko Widi, Sharifah Bee Abd Hamid

 10.22146/ijc.23959  Abstract views : 222 |

Optimization on Supercritical CO2 Extraction Process to Improve the Quality of 

Patchouli Oil by Response Surface Methodology Approach

Edi Priyo Utomo, Marina Marina, Warsito Warsito, Egi Agustian

 10.22146/ijc.26605  Abstract views : 367 |

, Laboratory of Physical Chemistry, Department of Chemistry, Universitas Gadjah 

, Department of Chemistry, Universitas Gadjah Mada, Indonesia 

Water Molecular Adsorption on the Low-Index Pt Surface: A Density Functional 

Aris Haryadi, Sunardi Sunardi, Abdul Basit, Yulin Elina 

Abstract views : 847 |  views : 690 

MD Simulation and NBO Analysis of K(I) Ion in Liquid Ammonia 

Yuniawan Hidayat, Ria Armunanto, Harno Dwi Pranowo 

Abstract views : 564 |  views : 663 

FULL TEXT PDF

Analysis of Product and Temperature of Biogas Combustion in Various Air Biogas 

Equivalence Ratio and Methane Content 

Abstract views : 347 |  views : 394 

Adsorption of Procion Red MX-5B Dye on Alumina-Activated 

Fatma Fatma, Poedji Loekitowati Hariani, Fahma Riyanti, Wiwin Sepriani 

Abstract views : 313 |  views : 435 

Steam Influence and Effect of Oxidant Amount on Propane Oxidation over Multi 

Throughput Experiment 

Restu Kartiko Widi, Sharifah Bee Abd Hamid 

Abstract views : 222 |  views : 229 

Extraction Process to Improve the Quality of 

Patchouli Oil by Response Surface Methodology Approach 

Edi Priyo Utomo, Marina Marina, Warsito Warsito, Egi Agustian 

Abstract views : 367 |  views : 649 

, Laboratory of Physical Chemistry, Department of Chemistry, Universitas Gadjah 

FULL TEXT 

PDF 

195-202 

FULL TEXT PDF 

203-210 

Analysis of Product and Temperature of Biogas Combustion in Various Air Biogas FULL TEXT 

PDF 

211-221 

FULL TEXT 

PDF 

222-228 

FULL TEXT 

PDF 

229-234 

FULL 

TEXT PDF 

235-241 



Residue Oil Desulfurization Using Oxidation and Extraction Method

Rizky Tetrisyanda, Annas Wiguno, Rizqy Romadhona Ginting, M. Chadiq Dzikrillah, 

Gede Wibawa 

 10.22146/ijc.26722  Abstract views : 940 |

Sequential Condensation and Hydrodeoxygenation Reaction of Furfural

Adduct over Mix Catalysts Ni/SiO2 and Cu/SiO

Siti Mariyah Ulfa, Rizka Fauzia Ohorella, 

 10.22146/ijc.26736  Abstract views : 379 |

Transport Properties, Mechanical Behavior, Thermal and Chemical Resistance of 

Asymmetric Flat Sheet Membrane Prepared from PSf/PVDF Blended Membrane on 

Gauze Supporting Layer 

Nita Kusumawati, Pirim Setiarso, Maria Monica Sianita, Supari Muslim

 10.22146/ijc.27272  Abstract views : 382 |

Cadmium(II) Removal from Aqueous Solution Using Microporous Eggshell: Kinetic 

and Equilibrium Studies 

Behzad Shamsi Zadeh, Hossein Esmaeili, Rauf Foroutan

 10.22146/ijc.28789  Abstract views : 380 |

Effect of Oxidation Agents on Photo-

of ZnO/UV-A System 

Luma Majeed Ahmed, Shaymaa Ibrahim Saaed, Ashraff Aziz Marhoon

 10.22146/ijc.33470  Abstract views : 378 |

The Utilization of Nitrogen Gas as a Carrier Gas in the Determination of Hg Ions 

Using Cold Vapor-Atomic Absorption Spectrophotometer (CV

Aman Sentosa Panggabean, Subur P Pasaribu, 

 10.22146/ijc.23092  Abstract views : 351 |

Removal Efficiency of Nitrite and Sulfide Pollutants by Electrochemical Process by 

Using Ti/RuIrO2 Anode 

Aris Mukimin, Agus Purwanto 

 10.22146/ijc.26609  Abstract views : 341 |

Residue Oil Desulfurization Using Oxidation and Extraction Method 

Rizky Tetrisyanda, Annas Wiguno, Rizqy Romadhona Ginting, M. Chadiq Dzikrillah, 

Abstract views : 940 |  views : 939 

Sequential Condensation and Hydrodeoxygenation Reaction of Furfural-Acetone 

and Cu/SiO2 in Water 

Siti Mariyah Ulfa, Rizka Fauzia Ohorella, Caterina Widya Astutik 

Abstract views : 379 |  views : 693 

Transport Properties, Mechanical Behavior, Thermal and Chemical Resistance of 

Asymmetric Flat Sheet Membrane Prepared from PSf/PVDF Blended Membrane on 

Nita Kusumawati, Pirim Setiarso, Maria Monica Sianita, Supari Muslim 

Abstract views : 382 |  views : 497 

Cadmium(II) Removal from Aqueous Solution Using Microporous Eggshell: Kinetic 

Behzad Shamsi Zadeh, Hossein Esmaeili, Rauf Foroutan 

Abstract views : 380 |  views : 597 

-Decolorization of Vitamin B12 in the Presence 

Luma Majeed Ahmed, Shaymaa Ibrahim Saaed, Ashraff Aziz Marhoon 

Abstract views : 378 |  views : 293 

The Utilization of Nitrogen Gas as a Carrier Gas in the Determination of Hg Ions 

Atomic Absorption Spectrophotometer (CV-AAS) 

Aman Sentosa Panggabean, Subur P Pasaribu, Farida Kristiana 

Abstract views : 351 |  views : 547 

Removal Efficiency of Nitrite and Sulfide Pollutants by Electrochemical Process by 

Abstract views : 341 |  views : 546 

FULL TEXT 

PDF 

242-249 

Acetone FULL TEXT 

PDF 

250-256 

Transport Properties, Mechanical Behavior, Thermal and Chemical Resistance of 

Asymmetric Flat Sheet Membrane Prepared from PSf/PVDF Blended Membrane on 

FULL 

TEXT 

PDF 

257-264 

Cadmium(II) Removal from Aqueous Solution Using Microporous Eggshell: Kinetic FULL TEXT 

PDF 

265-271 

in the Presence FULL TEXT 

PDF 

272-278 

FULL 

TEXT PDF 

279-285 

Removal Efficiency of Nitrite and Sulfide Pollutants by Electrochemical Process by FULL TEXT 

PDF 

286-293 



Fixed-Bed Column Studies for the Removal of Congo Red Using

chinesis (Jojoba) and Coated with Chitosan

Amina Abdel Meguid Attia, Mona Abdel Hamid Shouman, Soheir Abdel Atty Khedr, 

Ahmed Hassan 

 10.22146/ijc.29264  Abstract views : 284 |

Removal of Heavy Metals from Leachate Using Electro

(EAPR) and Up-Take by Water Hyacinth (

Rudy Syah Putra, Febby Yulia Hastika 

 10.22146/ijc.29713  Abstract views : 412 |

Functionalization of Chitosan with Maleic Anhydride for Proton Exchange 

Membrane 

Muhammad Ridwan Septiawan, Dian Permana,

La Ode Ahmad Nur Ramadhan 

 10.22146/ijc.33141  Abstract views : 267 |

Characterization and Photocatalytic Activity of TiO

Nanocomposite 

Sri Wahyuni, Eko Sri Kunarti, Respati Tri Swasono, Indriana Kartini

 10.22146/ijc.22550  Abstract views : 272 |

Alumina Extraction from Red Mud by Magnetic Separation

Suprapto Suprapto, Zahrotul Istiqomah, Eko Santoso, Ahmad Anwarud Dawam, Didik 

Prasetyoko 

 10.22146/ijc.25102  Abstract views : 228 |

Extraction of Alumina from Red Mud for Synthesis of Mesoporous Alumina by 

Adding CTABr as Mesoporous Directing Agent

Eka Putra Ramdhani, Tri Wahyuni, Yatim Lailun Ni’mah, Suprapto Suprapto, Di

Prasetyoko 

 10.22146/ijc.25108  Abstract views : 399 |

Synthesis and Characterization of Nanocomposites Tin Oxide

Using Polyol Method 

Aminuddin Debataraja, Robeth Viktoria Manurung, Lia A.T.W. Asri, Brian Yuliarto, 

Bed Column Studies for the Removal of Congo Red Using Simmondsia 

(Jojoba) and Coated with Chitosan 

Amina Abdel Meguid Attia, Mona Abdel Hamid Shouman, Soheir Abdel Atty Khedr, Nevin 

Abstract views : 284 |  views : 268 

Removal of Heavy Metals from Leachate Using Electro-Assisted Phytoremediation 

Take by Water Hyacinth (Eichornia crassipes) 

 

Abstract views : 412 |  views : 507 

Functionalization of Chitosan with Maleic Anhydride for Proton Exchange 

Muhammad Ridwan Septiawan, Dian Permana, Sitti Hadijah Sabarwati, La Ode Ahmad, 

Abstract views : 267 |  views : 250 

Characterization and Photocatalytic Activity of TiO2(rod)-SiO2-Polyaniline 

Sri Wahyuni, Eko Sri Kunarti, Respati Tri Swasono, Indriana Kartini 

Abstract views : 272 |  views : 269 

Alumina Extraction from Red Mud by Magnetic Separation 

Suprapto Suprapto, Zahrotul Istiqomah, Eko Santoso, Ahmad Anwarud Dawam, Didik 

Abstract views : 228 |  views : 264 

Extraction of Alumina from Red Mud for Synthesis of Mesoporous Alumina by 

Adding CTABr as Mesoporous Directing Agent 

Eka Putra Ramdhani, Tri Wahyuni, Yatim Lailun Ni’mah, Suprapto Suprapto, Didik 

Abstract views : 399 |  views : 548 

Synthesis and Characterization of Nanocomposites Tin Oxide-Graphene Doping Pd 

Aminuddin Debataraja, Robeth Viktoria Manurung, Lia A.T.W. Asri, Brian Yuliarto, 

Nevin 

FULL TEXT 

PDF 

294-305 

Assisted Phytoremediation FULL 

TEXT PDF 

306-312 

Sitti Hadijah Sabarwati, La Ode Ahmad, 

FULL TEXT 

PDF 

313-320 

FULL TEXT 

PDF 

321-330 

FULL TEXT 

PDF 

331-336 

FULL TEXT 

PDF 

337-343 

Graphene Doping Pd FULL TEXT 

PDF 

344-348 



Nugraha Nugraha, Bambang Sunendar 

 10.22146/ijc.26660  Abstract views : 292 |

Influence of Chemical Treatments Sequence on Morphology and Crystallinity of 

Sorghum Fibers 

Ismojo Ismojo, Abdul Aziz Ammar, Ghiska Ramahdita, Anne Zulfia, Mochamad Chalid

 10.22146/ijc.27194  Abstract views : 319 |

Incorporation of Poly(Vinyl Alcohol) for The Improved Properties of Hydrothermal 

Derived Calcium Phosphate Cements

Nurul Nabilah Razali, Iis Sopyan 

 10.22146/ijc.29746  Abstract views : 259 |

Synthesis of N-methyl-4-piperidone Curcumin Analogues and Their Cytotoxicity 

Activity against T47D Cell Lines 

Yum Eryanti, Rudi Hendra, Tati Herlina, Adel Zamri, Unang Supratman

 10.22146/ijc.24174  Abstract views : 246 |

Characterization of Semi-Interpenetrated Network Alginate/Gelatin Wound 

Dressing Crosslinked at Sol Phase 

Dian Pribadi Perkasa, Erizal Erizal, Tri Purwanti, Alva Edy Tontowi

 10.22146/ijc.25710  Abstract views : 274 |

Application of FTIR Spectroscopy and Chemometrics for Halal Authentication of Beef Meatball 

Adulterated with Dog Meat 

Wiranti Sri Rahayu, Abdul Rohman, Sudibyo Martono, Sudjadi Sudjadi

 10.22146/ijc.27159  Abstract views : 658 |

 

 

Abstract views : 292 |  views : 590 

Influence of Chemical Treatments Sequence on Morphology and Crystallinity of 

Ismojo Ismojo, Abdul Aziz Ammar, Ghiska Ramahdita, Anne Zulfia, Mochamad Chalid 

Abstract views : 319 |  views : 467 

Incorporation of Poly(Vinyl Alcohol) for The Improved Properties of Hydrothermal 

Derived Calcium Phosphate Cements 

Abstract views : 259 |  views : 183 

piperidone Curcumin Analogues and Their Cytotoxicity 

Yum Eryanti, Rudi Hendra, Tati Herlina, Adel Zamri, Unang Supratman 

Abstract views : 246 |  views : 288 

Interpenetrated Network Alginate/Gelatin Wound 

Dian Pribadi Perkasa, Erizal Erizal, Tri Purwanti, Alva Edy Tontowi 

Abstract views : 274 |  views : 291 

Application of FTIR Spectroscopy and Chemometrics for Halal Authentication of Beef Meatball 

Wiranti Sri Rahayu, Abdul Rohman, Sudibyo Martono, Sudjadi Sudjadi 

Abstract views : 658 |  views : 741 

 

FULL TEXT 

PDF 

349-353 

Incorporation of Poly(Vinyl Alcohol) for The Improved Properties of Hydrothermal FULL TEXT 

PDF 

354-361 

FULL TEXT 

PDF 

362-366 

FULL TEXT 

PDF 

367-375 

Application of FTIR Spectroscopy and Chemometrics for Halal Authentication of Beef Meatball 



Indones. J. Chem., 2018, 18 (2), 229 - 234   
        

                                                                              1                                                                                                                                                               

 

 

Restu Kartiko Widi and Sharifah Bee Abd Hamid   

 

229 

 

* Corresponding author. 
Email address : restu@staff.ubaya.ac.id 

DOI: 10.22146/ijc.23959 

Steam Influence and Effect of Oxidant Amount on Propane Oxidation  
over Multi Metal Oxide Catalyst Using High-Throughput Experiment 

 
Restu Kartiko Widi1,* and Sharifah Bee Abd Hamid2 

1Department of Chemical Engineering, Surabaya University (UBAYA), 
Jl. Raya Kalirungkut Tenggilis, TG building 5th floor, Surabaya 60292, Indonesia 

2Combinatorial Technology and Catalysis Research Centre, COMBICAT, University of Malaya, Kuala Lumpur 50603, Malaysia 
 

Received April 13, 2017; Accepted December 16, 2017 

 

ABSTRACT 
 

The high-throughput experimentation technique was used to verify the testing conditions due to the effects of 
catalyst structure modifications and/or due to reaction parameter variation in parallel. In this paper, the design of 
experiment and catalytic results are discussed in the development of selective oxidation catalyst, to demonstrate the 
importance and versatility of such technology. It is used for the automated parallel testing of selective oxidation of 
propane to acrylic acid over some types of multi metal oxide catalysts. The catalysts used for performance test were 
Mo (molybdenum), cat-1 (unsupported Mo1V0.3Te0.23Nb0.125O), and cat-2 (supported Mo1V0.3Te0.23Nb0.125O). All 
catalysts were dried using spray drier. The effect of some reaction parameters, such as the amount of oxidant, 
presence of steam and reaction temperature was also investigated during the test. The configuration of the 
‘nanoflow’ is shown to be suitable to screen catalytic performance. The results obtained gave very good 
reproducibility. 
 
Keywords: catalyst; reactor; catalytic activity; selective oxidation; propane 

 

ABSTRAK 
 

High throughput merupakan metode penentuan hasil percobaan yang dilakukan secara paralel dan dalam 
waktu cepat. Metode ini seringkali digunakan untuk menguji hasil reaksi katalitik yang disebabkan oleh modifikasi 
struktur katalis dan/atau disebabkan oleh variasi parameter kondisi reaksi. Dalam artikel ini, dipaparkan desain 
percobaan dan hasil reaksi katalitik untuk reaksi katalitik oksidasi selektif untuk menunjukkan pentingnya 
pemanfaatan metode percobaan ini. Metode ini digunakan untuk reaksi secara parallel dan otomatis pada oksidasi 
propana menjadi asam akrilat menggunakan katalis Mo (molybdenum), cat-1 (unsupported Mo1V0.3Te0.23Nb0.125O), 
and cat-2 (supported Mo1V0.3Te0.23Nb0.125O. Semua katalis dikeringkan mengunakan pengering semburan. Pengaruh 
parameter reaksi seperti jumlah oksidan, keberadaan uap air dan temperatur reaksi juga dipelajari selama uji reaksi. 
Kondisi reaksi dan peralatan uji yang disebut ‘nanoflow’ menunjukkan kemampuan yang baik dalam proses uji 
reaksi. Hasil reaksi juga memberikan keterulangan hasil yang sangat baik. 
 
Kata Kunci: katalis; reaktor; aktivitas katalitik; oksidasi selektif; propana 
 
INTRODUCTION 
 

Combinatorial Technology is a new interdisciplinary 
field joining computer-assisted with automated parallel 
synthesis of chemical libraries followed by automated 
screening. The main purpose of computer assisted 
combinatorial chemistry is to generate thousands 
structurally diverse compounds as libraries, maximizing 
their diversity, which are then considered in an 
experimental parallel automated synthesis and 
screening on the basis of their properties [1]. 

The application of high-throughput experimentation 
including combinatorial methods for the discovery of new 
heterogeneous catalysts is a fast developing area. The 

combinatorial approach requires at least three basic 
technologies. The first one is the parallel synthesis of 
many hopeful candidates. The second one is their 
evaluation in a short time. The third one is the 
optimization of hopeful candidate and planning an 
improved library. Although the problems depend on 
each catalytic system for the application of the 
combinatorial method, the development of a rapid 
screening would be the key technology in many 
catalytic systems [2]. The high-throughput 
experimentation should be able to substitute totally or 
at least partially the time-consuming and man power-
consuming conventional experimentation. In this paper, 
the design, Design of Experiment (DOE) and catalytic 
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results are discussed to demonstrate the importance and 
versatility of such technology. 

One of the catalytic process which studied by 
researchers is selective oxidation of propane to acrylic 
acid over multi metal oxide catalyst. This process has 
been developed for the recent past. The investigation 
more focused on the study the alternative pathway to 
acrylic acid from propane, since today all acrylic acid 
plants operate exploiting this two stage process for 
which the two oxidation steps, from propene to acrolein, 
and from acrolein to acrylic acid. The development of 
this alternative process is driven by the expected price 
increase and shortage of propene in the future [3]. The 
multi metal oxide catalyst that used for this process 
including MoVTeNb catalyst [4-9] and MoVW catalyst 
[10-13]. This paper deals with performance test of Mo 
(molybdenum), supported and unsupported 
Mo1V0.3Te0.23Nb0.125O catalyst using high-throughput 
experimentation. This article also focus on the effect of 
some reaction parameters, such as the amount of 
oxidant, presence of steam and reaction temperature on 
the catalyst activity for propane conversion and its 
selectivity to acrylic acid. 
 
EXPERIMENTAL SECTION 
 
Materials 
 

The chemicals that used were Ammonium 
heptamolybdate tetrahydrate (Merck), Ammonium 
metavanadate (Riedel-de Haën), Telluric acid (Aldrich), 
Niobium ammonium oxalate (Aldrich), Steam 
(demineralized water), Nitrogen (99.9%, MOX-Malaysian 
Oxygen Bhd), Propane (98.9%, MOX-Malaysian Oxygen 
Bhd), and Oxygen (99.9%, MOX-Malaysian Oxygen 
Bhd). 
 
Instrumentation 
 

The set-up consists of two cubic ceramic modules 
with 12 channels. The glass tube with quartz in the 
middle of tube (i.d. = 4 mm, h = 220 mm) used as fixed-
bed reactors, which are concentrically arranged with 
respect to the axis of the module. The catalyst bed is 
situated in the central module. All twelve channels are 
enclosed in a stainless steel cylinder sealed (the glass 
tube also sealed) with O-rings to avoid any gas leakage. 
For sampling the reactor channel effluent the outlets are 
connected individually to a set of multi-port valves (1x18 
port valves, breakable, Valco Instruments). This allows 
fast switching between the different reactors channels 
for sequential analysis of the reaction products without 
interruption of the gas flow. The output piping and the 
multi-port valves are installed inside a heated box to 

avoid condensation, polymerization or thermal 
decomposition of products. 

The different feed gases and one liquid are 
supplied by mass-flow controllers (Brooks). The liquid 
(water) feed is evaporated in the vaporizer (180 °C). 
The mixing of steam and gases occurs after the 
vaporizer to ensure the mixture is homogenous 
mixture. All the vaporizer, feeding lines and the mixer 
are install inside the heated box to avoid condensation. 
Often in high-throughput screening of catalyst libraries 
only the activity for a specific reaction by means of the 
degree of conversion or the heat reaction released is 
determined [9]. For selectivity frequently only the main 
products of interest are quantified [14-15]. The 
compositions of all products were confirmed by two on-
line gas chromatograph systems (HP6890N, Agilent 
Technologies). 
 
Procedure 
 
Synthesis of catalyst 

The preparation of Diluted Mo1V0.30Te0.23Nb0.125Ox 
and its characterization have been described in more 
detail before [4]. 
 
Reproducibility test and reaction study 

The reaction study has been carried using which 
its process flow diagram has been illustrated before [6]. 
The reproducibility of testing catalytic materials in the 
12-channel reactor set-up is illustrated for the selective 
oxidation of propane. The catalysts are Mo 
(molybdenum), cat-1 (unsupported 
Mo1V0.3Te0.23Nb0.125O), and cat-2 (supported 
Mo1V0.3Te0.23Nb0.125O). All catalysts were dried using 
spray drier. These preparations and the catalysts 
characterizations have been described in more detail 
before [4]. Each catalytic materials or support materials 
(0.24–0.45 mm particle size) was loaded into quartz 
tube reactor (i.d. = 4 mm, h = 220 mm) until volume of 
catalytic bed of 0.5 mL. The gas hourly space velocity 
(GHSV) was 1237 h-1, and reaction temperature was 
400 °C. The effluents from the reactor were analyzed 
by two on-line gas chromatographers. 

The catalyst screening and reaction study were 
carried out in a twelve-fixed bed quartz tubular reactor 
(i.d. = 4 mm; l = 225 mm, Nanoflow catalytic reactor at 
COMBICAT Malaysia), working at atmospheric 
pressure. Catalyst samples (0.24–0.45 mm particle 
size) were introduced into each reactor tube until 
volume catalyst bed of 0.5 mL. The feed flow rate of 
each reactor was 10 mL N/min in order to achieve gas 
hourly space velocity (GHSV) of 1200 h-1 (at STP). The 
standard feed composition is propane/oxygen/nitrogen/ 
steam (1/2/18/9). 
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The compositions of all products were confirmed by 
two on-line gas chromatograph systems. Molecular sieve 
columns and Porapak columns with a thermal 
conductivity detector in first gas chromatographer were 
utilized for the analysis of inorganic gases and 
hydrocarbons (C1-C3). Capillary column (HP-FFAP) with 
a flame ionization detector in second gas 
chromatographer was utilized for the analysis of 
oxygenates hydrocarbons. Some results from catalytic 
tests have also been reported before [5-8]. 
 
RESULT AND DISCUSSION 
 

The conversion was defined as the fraction of 
consumed hydrocarbon of the moles of hydrocarbon fed 
to the reaction. Selectivities are the fractions of 
consumed hydrocarbon converted for each product. 

Reaction stoichiometry: 

3 8 2 3 2 2C H 2 O C H COOH 2 H O     (1) 

3 8 2 2C H 5 O 3 CO 4 H O    (2) 

3 8 2 2 2C H 5 O 3 CO 4 H O     (3) 

3 8 2 3 6 2C H 0.5 O C H H O     (4) 

This testing has been done to observe the 
reproducibility of ‘nanoflow’ system during selective 
oxidation of propane to acrylic acid. One of the reactor 
tubes (channels) was left empty, and the same catalytic 
materials were charged to two or three of the reactor 
tubes, i.e., the inert material (Aerosil300) was loaded to 
two reactor tubes, cat-2 was loaded to two reactor tubes, 
cat-1 was loaded to two reactor tubes, and catalyst Mo 
was loaded to two reactor tubes. To ensure that the data 
acquisition from gas chromatography was stable, the 
analysis was repeated up to three times. The results are 
shown in Table 1. The material balance (based on 
carbon balance) for all the reaction analysis always 
about 90% and above, which indicates that no material 
loss during the reaction. 

Table 1 shows that the propane conversions for all 
reactor tubes have a very similar value. For example, 
catalyst cat-1, the first, the second and the third analysis 
give almost the same values of propane conversion. In 
addition, this value (propane conversion) is reproduced 

from different reactor tubes, which is contains the same 
catalytic material (cat-1). The same trend is also shown 
by cat-2 from three different reactor tubes. The results 
show that the propane conversion are about 32%. 
Even from catalyst Mo shows that all the analysis data 
from two different reactor tubes have exactly the same 
value of propane conversion. 

Table 1 also shows the selectivity to acrylic acid 
during reproducibility testing of catalytic materials for 
selective oxidation of propane. The result demonstrate 
the selectivity trend to acrylic acid for some catalytic 
materials in different reactor tubes. It describes that 
catalyst cat-2 is the most selective catalyst to acrylic 
acid compare to the others; on the other hand catalyst 
Mo is the less selective catalyst to acrylic acid. In 
addition, all the reactor tubes have the similar values of 
selectivity to acrylic acid for first and second analysis. 
The same catalytic materials in different reactor tube 
also have the similar value of selectivity to acrylic acid. 
For example, catalyst cat-1 and cat-2 in two different 
reactor tubes have very similar values of selectivity to 
acrylic acid of about 18% and 65%. This data very 
clearly describes that the ‘nanoflow’ system in 
combinatorial technology created very good 
reproducibility of product, especially the main product, 
acrylic acid. 

In the previous report [4], we described that 
supported catalyst has M1 phase in higher proportion 
compare to that of unsupported catalyst. The M1 and 
M2 refer to single-crystalline phase of the MoVTeNb 
oxide catalyst. The catalytic behavior of MoVTeNb 
catalysts in the oxidation of propane to acrylic acid 
could also be explained by the presence of three 
moieties: (i) a V-Nb-O phase as paraffin activator; (ii) a 
Te-Mo-O phase to oxidize olefins to aldehyde; and (iii) 
a V-Mo-O phase to convert the aldehyde to 
corresponding acid. Lin [16] reported that Ushikubo 
and co-workers further suggested that phase M1 is 
effective for propane activation and that phase M2 is 
less active for propane conversion but very selective 
for the subsequent step of propylene ammoxidation. 
From the explanation above, it can be suggested that 
the active component, which plays a very important role 

 
Table 1. Propane conversion and acrylic acid selectivity from reproducibility testing of some catalytic materials for 
selective oxidation of propane to acrylic acid 

Catalyst Propane Conversion (%) Acrylic Acid Selectivity (%) 
Analysis Analysis 

I II III I II III 

Mo 1.0 0.9 0.7 0.0 0.0 0.0 
Mo 1.0 0.8 0.6 0.0 0.0 0.0 
cat-1 39.2 38.5 40.5 18.0 18.2 19.0 
cat-1 38.2 40.6 40.1 17.3 17.2 19.4 
cat-2 31.3 32.1 34.4 66.3 65.0 64.8 
cat-2 33.6 32.3 31.4 68.1 67.4 65.2 
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Fig 1. The effect of oxidant amount towards selectivity to 
acrylic acid and propane conversion at reaction 
temperature of 400 °C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2. Steam influence towards selectivity to acrylic 
acid and propane conversion at reaction temperature of 
400 °C 

 
in the selective oxidation of propane to acrylic acid is the 
M1 phase. This is in accordance with the data in Table 1 
which shows that cat-1 has selectivity to the higher 
product as compared to cat-2.  

Fig. 1-2 illustrate the effect of oxidant amount, the 
effect of steam, and the effect of reaction temperature to 
selective oxidation of propane to acrylic acid over 
unsupported and supported MoVTeNb catalyst. 

Fig. 1 shows that increasing of oxidant amount is 
followed by increasing of propane conversion and/or 
acrylic acid selectivity. Although the stoichiometric 
reaction (1) illustrate that 2 mole of oxygen is needed for 
1 mole of propane to convert to acrylic acid, the result 
shows that more oxygen (2.2 moles for 1 mole of 
propane) in the reaction give a better result. This 
phenomenon can be explained by the assumption about 
how the catalyst works mentioned above, that the 
amount of oxygen molecule involved on the reaction is 
more than oxygen amount in the stoichiometric ratio. 
Oxygen molecule is needed during the formation of 
reactive intermediate and also during the formation of 
the desired product. 

Fig. 2 depicts that generally the increasing of 
steam concentration and the amount of oxidant (Fig. 1) 
lead to increase of propane conversion and/or selectivity 
to acrylic acid. As a consequence, the increasing of 
steam concentration also forces to increase the yield of 
acrylic acid. Fig. 2 illustrates that most of catalysts have 
the same trend of propane conversion, i.e. the higher 
oxidant/feed ratio, the higher the propane conversion. 
While the selectivity to acrylic acid, the trends are slowly 
decreased with increasing of oxidant/feed ratio. Although 
not included in the pathways, water seems to play an 
important role in the reaction. When water was not fed to 

the reaction, propylene and CO2, CO (COx) were 
observed as the major product while an only trace 
amount of acrylic acid was obtained. Thus, water may 
enhance the further oxidation of propylene, and hence 
absent or present in very small quantities, most 
propylene produced is released to the product stream. 
Water may increase the concentration of hydroxyl 
groups on the catalyst surface and facilitate the 
reaction between the adsorbed acryloyl species and 
hydroxyl groups to form acrylic acid. Water may also 
enhance the desorption of acrylic acid or acetic acid 
from the surface of catalyst to prevent them being 
further oxidized to COx. The addition of steam favors 
the desorption of oxygenated hydrocarbons and 
enhance the selectivity towards acids. Steam also used 
to inhibit the formation of coke on the catalyst 
especially when the reactions carry out below 
temperature of 330 °C. Again, when water was absent 
or only present in very small quantities, the adsorbed 
acids could have stayed longer on the catalyst surface, 
thus increasing the chance of being further oxidized to 
COx [4-6]. 

Fig. 3 shows very clearly that reaction 
temperature is very important parameter for selective 
oxidation of propane to acrylic acid. Fig. 3 depicts that 
as increasing of reaction temperature, the conversion 
of propane also increases significantly. On the other 
hand, the selectivity to acrylic acid is decreasing a little 
bit while increasing of reaction temperature, especially 
at temperature of 410 °C. For example, Fig. 3 shows 
that the propane conversion for the selective oxidation 
of propane over catalyst cat-1 increases significantly 
from 38.2% at 380 °C to 50.8% at 410 °C. The cat-2 
also gives  similar trend, i.e.  the conversion of propane 
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Fig 3. The effect of reaction temperature towards selectivity to acrylic acid and propane conversion 
 
increases from 33.6% at 380 °C to 41.9% at 410 °C. 
However, that the acrylic acid selectivity for the selective 
oxidation of propane over catalyst cat-2 decreases from 
65% at 380 °C to 53.4% at 410 °C. This is reflected in 
the trend of Fig. 3 showing a system that begins to profit 
from elevated reaction temperatures. The reason is the 
suppression of the low-temperature effective total 
oxidation and the beneficial effect of higher temperatures 
on the partial oxidation pathway. 
 
CONCLUSION 
 

From data observation, it is very clear that the 
application of combinatorial technology in 
experimentation is very powerful to substitute totally or at 
least partially the time-consuming and man power-
consuming conventional experimentation without change 
the reproducibility. Even though, when we vary the 
reaction condition, it still gives the consistent result in 
term of the propane conversion and the acrylic acid 
selectivity. The reaction parameters such as ratio of 
reactant and reaction temperature play an important role 
in oxidation reaction of propane. 
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