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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) 2015 0.000
Cites / Doc. (4 years) 2016 0.111
Cites / Doc. (4 years) 2017 1.337
Cites / Doc. (4 years) 2018 1.121
Cites / Doc. (4 years) 2019 1.193
Cites / Doc. (3 years) 2015 0.000
Cites / Doc. (3 years) 2016 0.111
Cites / Doc. (3 years) 2017 1.337
Cites / Doc. (3 years) 2018 1.121
Cites / Doc. (3 years) 2019 1.230

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.

 
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
S lf Cit 2015 0

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
2015 10 32

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.

D t Y V l

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 2015 0
Uncited documents 2016 116
Uncited documents 2017 155
Uncited documents 2018 314

← Show this widget in
your own website

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

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

A i lt l d Bi l i l S i ( i ll )

2016 2017 2018 2019

0.08

0.16

0.24

0.32

Cites / Doc. (4 years)
Cites / Doc. (3 years)
Cites / Doc. (2 years)

2015 2016 2017 2018 2019

0

0.3

0.6

0.9

1.2

1.5

2015 2016 2017 2018 2019

0

600

1.2k

2015 2016 2017 2018 2019

0

0.7

1.4

2015 2016 2017 2018 2019

8

12

16

20

2015 2016 2017 2018 2019

0

500

1k

2015 2016 2017 2018 2019

0

500

1k



CiteScore

�.� =

Calculated on �� May, ����

CiteScoreTracker ����

�.� =

Last updated on �� January, ���� • Updated monthly

Source details

Open Access

International Journal on Advanced Science, Engineering and

Information Technology

Scopus coverage years: from ���� to ����

Publisher: INSIGHT - Indonesian Society for Knowledge and Human Development

ISSN: ����-���� E-ISSN: ����-����

Subject area: Agricultural and Biological Sciences: General Agricultural and Biological Sciences Engineering: General Engineering

Computer Science: General Computer Science

  



View all documents ▻  Set document alert  Save to source list Journal Homepage

CiteScore ����

�.�


SJR ����

�.���


SNIP ����

�.���


CiteScore CiteScore rank & trend Scopus content coverage

����


�,��� Citations ���� - ����

�,��� Documents ���� - ����



�,��� Citations to date

�,��� Documents to date

CiteScore rank ����

Category Rank Percentile

Agricultural and
Biological Sciences

 
���/��� ��th

 

Engineering  
����/��� ��th

 



General
Agricultural and
Biological
Sciences

General
Engineering

 ▻View CiteScore methodology  ▻CiteScore FAQ  🔗Add CiteScore to your site

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.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 
 

 
 Author search Sources Create account Sign in

https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fijaseit.insightsociety.org&locationID=8&categoryID=8&eid=&issn=20885334&linkType=JournalHomePage&year=&dig=345cab10e38f995ec1da829a6bbab67f
https://www.scopus.com/source/citedby.uri?sourceId=21100463068&docType=ar,re,cp,dp,ch&citedYear=2020,2019,2018,2017&years=2020,2019,2018,2017&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=21100463068&years=2020,2019,2018,2017&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/standard/help.uri?topic=14880
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
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/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
http://www.relx.com/
https://www.scopus.com/home.uri?zone=header&origin=
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=sourceinfo
https://www.scopus.com/sources?zone=TopNavBar&origin=sourceinfo
https://www.scopus.com/signin.uri?origin=sourceinfo&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=sourceinfo&zone=TopNavBar


1/19/2021 IJASEIT

ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=7&Itemid=1&issue_id=58 1/4

Vol. 9 (2019) No. 5
Articles

Modified Dynamic Time Warping for Hierarchical Clustering

Mahmoud Sammour, Zulaiha Ali Othman, Amalia Mabrina Masbar Rus, Rosmayati Mohamed
pages: 1481-1487   Full text    DOI:10.18517/ijaseit.9.5.7079

A Comparison of Supervised Learning Techniques for Predicting the Mortality of Patients with Altered
State of Consciousness

Muhammad Ariff Yasri, Shamimi A. Halim, Muthukkaruppan Annamalai
pages: 1488-1495   Full text    DOI:10.18517/ijaseit.9.5.7117

Secure e-Health Record System Using Identity-based Encryption with Embedded Key

Dian Neipa Purnamasari, Amang Sudarsono, Prima Kristalina
pages: 1496-1504   Full text    DOI:10.18517/ijaseit.9.5.8278

A Hybrid Water Flow-Like Algorithm and Variable Neighbourhood Search for Traveling Salesman
Problem

Mohamed Rafique Othman, Zulaiha Ali Othman, Ayman Ibraheem Srour, Nor Samsiah Sani
pages: 1505-1511   Full text    DOI:10.18517/ijaseit.9.5.7957

The Identification of Car Combustion Engine Category on Exhaust Emissions Data Pattern Base Using
Sum Square Error Method

- Andrizal, - Lifwarda, Anton Hidayat, Roza Susanti, Nadia Alfitri, Rivanol Chadry
pages: 1512-1519   Full text    DOI:10.18517/ijaseit.9.5.3928

Implementation of Data Abstraction Layer Using Kafka on SEMAR Platform for Air Quality Monitoring

Yohanes Yohanie Fridelin Panduman, Mochamad Rifki Ulil Albaab, Adnan Rachmat Anom Besari, Sritrusta
Sukaridhoto, Anang Tjahjono, Rizqi Putri Nourma Budiarti
pages: 1520-1527   Full text    DOI:10.18517/ijaseit.9.5.8547

Determining Optimal Mining Work Size on the OpenCL Platform for the Ethereum Cryptocurrency

Pavel V. Sukharev, Dmitry S. Silnov, Maxim O. Shishkin
pages: 1528-1534   Full text    DOI:10.18517/ijaseit.9.5.5820

Implementation of Mechanical Technology Competence Learning Model with Maximum Likelihood
Estimation

A Muhammad Idkhan, - Djuanda, Iswahyudi Indra Putra
pages: 1535-1543   Full text    DOI:10.18517/ijaseit.9.5.9157

Al6061 Reinforced Al2O3 Metal Matrix Composite Produced by Double Blade Stir Casting

Anne Zulfia, Krista Raga, Wahyuaji Narottama, Salahuddin Yunus
pages: 1544-1549   Full text    DOI:10.18517/ijaseit.9.5.8611

The Effect of Local Crime on Construction Projects in Padang City

Yervi Hesna, Alsidqi Hasan, Nurhamidah Nurhamidah, Atharika Yosa F
pages: 1550-1555   Full text    DOI:10.18517/ijaseit.9.5.4204

IJASEITIJASEITIJASEIT

AboutAbout

Editorial BoardEditorial Board

Guide for AuthorsGuide for Authors

Journal ContactJournal Contact

Online SubmissionOnline Submission

Peer Review PolicyPeer Review Policy

Publication EthicsPublication Ethics

Browse AuthorsBrowse Authors

NEW Update : IJASEIT in ScopusNEW Update : IJASEIT in Scopus

NEW Update : IJASEIT in Scimago JRNEW Update : IJASEIT in Scimago JR

ScimagoScimagoScimago Journal Rank Journal Rank Journal Rank

ScopusScopusScopus CiteScore CiteScore CiteScore

1.311.31 20172017
CiteScoreCiteScore

    

Powered by  Powered by  

Tuesday, 19 January 2021Tuesday, 19 January 2021 ISSN: 2088-5334ISSN: 2088-5334

HOMEHOME ARCHIVESARCHIVES

http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=7079
http://dx.doi.org/10.18517/ijaseit.9.5.7079
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=7117
http://dx.doi.org/10.18517/ijaseit.9.5.7117
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=8278
http://dx.doi.org/10.18517/ijaseit.9.5.8278
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=7957
http://dx.doi.org/10.18517/ijaseit.9.5.7957
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=3928
http://dx.doi.org/10.18517/ijaseit.9.5.3928
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=8547
http://dx.doi.org/10.18517/ijaseit.9.5.8547
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=5820
http://dx.doi.org/10.18517/ijaseit.9.5.5820
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9157
http://dx.doi.org/10.18517/ijaseit.9.5.9157
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=8611
http://dx.doi.org/10.18517/ijaseit.9.5.8611
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=4204
http://dx.doi.org/10.18517/ijaseit.9.5.4204
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=1&Itemid=11
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=3&Itemid=7
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=11&Itemid=8
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=23&Itemid=17
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=5&Itemid=10
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=24&Itemid=19
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=18&Itemid=13
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=13&Itemid=12
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=20&Itemid=15
http://scimagojr.com/journalsearch.php?q=24606952
http://www.scimagojr.com/journalsearch.php?q=21100463068&tip=sid&exact=no
https://www.scopus.com/sourceid/21100463068?dgcid=sc_widget_citescore
http://ijaseit.insightsociety.org/
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=8&Itemid=3


1/19/2021 IJASEIT

ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=7&Itemid=1&issue_id=58 2/4

Pedestrian Facilities as a Part of Road Infrastructure Resilience in Large Cities in Indonesia

Anastasia Caroline Sutandi, Paulus P Rahardjo, Agus Taufik Mulyono, Said Gavin Alavi
pages: 1556-1562   Full text    DOI:10.18517/ijaseit.9.5.8502

Sub Surface Active Fault Identification on Quaternary and Tertiary Rocks using Geoelectric Method in
Cilaki Drainage Basin, Southern Part of West Java, Indonesia

Johan Budi Winarto, Emi Sukiyah, Agus Didit Haryanto, Iyan Haryanto
pages: 1563-1569   Full text    DOI:10.18517/ijaseit.9.5.8111

PREDIX: A New Tool for Measuring Disaster Resilience Index Performance of Community Health Center

Rina Suryani Oktari, Safrizal Rahman, Tita Menawati Liansyah, - Nasliati
pages: 1570-1576   Full text    DOI:10.18517/ijaseit.9.5.9389

Designing a Relief Distribution Network under Uncertain Situation: Preparedness in Responding to
Disaster

Reinny Patrisina, Nikorn Sirivongpaisal, Sakesun Suthummanon
pages: 1577-1583   Full text    DOI:10.18517/ijaseit.9.5.4655

Innovative Design of the Combined Rocking Horse Toy and Folding Chair for Children

Indro Prakoso, Hari Purnomo
pages: 1584-1591   Full text    DOI:10.18517/ijaseit.9.5.7057

Infrastructure Development of Road Network for Regional Development Based on Accessibility Concept

Heri Amalindo, Anis Saggaff, Joni Arliansyah
pages: 1592-1599   Full text    DOI:10.18517/ijaseit.9.5.4202

Column Study of Aluminum Adsorption from Groundwater by Natural Pumice

Shinta Indah, Denny Helard, Fatilla Hudawaty
pages: 1600-1604   Full text    DOI:10.18517/ijaseit.9.5.9455

Appropriate Technology of Post Harvest Broccoli Quality Produced in Indonesia

Nurpilihan Bafdal, Carmencita Tjahjadi, Debby Sumanti Moodi, Totok Pujianto, Seok-In Hong, Dongman Kim
pages: 1605-1610   Full text    DOI:10.18517/ijaseit.9.5.9962

The Effect of Alfisol Soil Quality Improvement Using Filter Cake, Bagasse, and Dolomite Ameliorant on
Peanut (Arachis hypogaea L.) Production

- Kaharuddin, - Dahlan, Faisal Hamzah, Nur Anny Suryaningsih Taufieq
pages: 1611-1617   Full text    DOI:10.18517/ijaseit.9.5.8702

Effect of Macronutrient Needs on Digestibility and Average Daily Gain of Sheep (Ovisaries var.
Padjadjaran, Family Bovidae)

Rahmat Hidayat, Kurnia Asumatrani Kamil, Lilis Suryaningsih, Gemilang Lara Utama, Roostita Lobo Balia
pages: 1618-1623   Full text    DOI:10.18517/ijaseit.9.5.9292

Production of Structured Lipids Rich in Triacylglycerols Containing Medium-Chain Fatty Acids and
Unsaturated Fatty Acids at the Sn-2 Position through Enzymatic Interesterification

Siti Nurhasanah, Nur Wulandari, S Joni Munarso, Purwiyatno Hariyadi
pages: 1624-1630   Full text    DOI:10.18517/ijaseit.9.5.10076

Corrosion Behaviour of Titanium β Type Ti-12Cr in 3% NaCl Solution

Hidayatul Fajri, - Gunawarman, - Nurbaiti, Jon Affi, Mitsuo Niinomi, Hadi Nur
pages: 1631-1636   Full text    DOI:10.18517/ijaseit.9.5.9380

Spectrophotometric Determination of Flavonoids Content in Fruit of Okra (Abelmoschus escullentus L.
Moench) from Magelang Central Java Indonesia

Saptono Hadi, Thu Zar Soe Myint
pages: 1637-1642   Full text    DOI:10.18517/ijaseit.9.5.10162

Realization of Photo-curing Gelatin Hydrogel using a Commercial Projector for Culturing Mesenchymal
Cells

TheTheThe Map Authors Map Authors Map Authors

KeywordsKeywordsKeywords Cloud Cloud Cloud

Published byPublished by

http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=8502
http://dx.doi.org/10.18517/ijaseit.9.5.8502
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=8111
http://dx.doi.org/10.18517/ijaseit.9.5.8111
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9389
http://dx.doi.org/10.18517/ijaseit.9.5.9389
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=4655
http://dx.doi.org/10.18517/ijaseit.9.5.4655
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=7057
http://dx.doi.org/10.18517/ijaseit.9.5.7057
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=4202
http://dx.doi.org/10.18517/ijaseit.9.5.4202
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9455
http://dx.doi.org/10.18517/ijaseit.9.5.9455
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9962
http://dx.doi.org/10.18517/ijaseit.9.5.9962
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=8702
http://dx.doi.org/10.18517/ijaseit.9.5.8702
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9292
http://dx.doi.org/10.18517/ijaseit.9.5.9292
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=10076
http://dx.doi.org/10.18517/ijaseit.9.5.10076
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9380
http://dx.doi.org/10.18517/ijaseit.9.5.9380
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=10162
http://dx.doi.org/10.18517/ijaseit.9.5.10162
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=10215
http://ijaseit.insightsociety.org/Template_IJASEIT_2018.doc
user
Highlight



1/19/2021 IJASEIT

ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=7&Itemid=1&issue_id=58 3/4

Yudan Whulanza, Indra Sakti Harahap, Jos Istiyanto, Tri Kurniawati, Ahmad Jabir Rahyussalim
pages: 1643-1648   Full text    DOI:10.18517/ijaseit.9.5.10215

Characterization of Probiotic Bacterial Candidates from Jatinangor-Indonesia Breast Milk

In-In Hanidah, Indira Lanti Kaya Putri, Wendry Setiyadi Putranto, Bambang Nurhadi, Debby Moody Sumanti
pages: 1649-1655   Full text    DOI:10.18517/ijaseit.9.5.10124

Effect of Lactobacillus casei subsp. casei R-68 Isolated from Dadih on the Procarcinogenic Enzyme
Activity and Fecal Microflora Count of Rats Challenged with Pathogenic Bacteria

Usman Pato, Yusmarini Yusuf, Yudi Prasetia Nainggolan
pages: 1656-1662   Full text    DOI:10.18517/ijaseit.9.5.8812

West Sumatera Brown Rice Resistance to Fe

Indra Dwipa, Irfan Suliansyah, Etti Swasti
pages: 1663-1669   Full text    DOI:10.18517/ijaseit.9.5.9823

Physical Characteristic of Biomass Pellet from Cacao Pod Husk and Banana Pod Husk

Sandra Sandra, Retno Damayanti, Bambang Susilo, Galuh Dharmesti
pages: 1670-1675   Full text    DOI:10.18517/ijaseit.9.5.9595

The Effect of the Addition of “Senduduk” leaves (Melastoma malabthricum) on The Characteristic of
Crackers

Kesuma Sayuti, Deivy Andhika Permata, Oni Novita
pages: 1676-1680   Full text    DOI:10.18517/ijaseit.9.5.10247

Phenotypic Identification of Lactic Acid Bacteria From Civet (Paradoxorus Hermaphroditus)

Murna Muzaifa, Dian Hasni, Anshar Patria, - Febriani, Amhar Abubakar
pages: 1681-1686   Full text    DOI:10.18517/ijaseit.9.5.10222

Rheology of The Glutinous Rice Flour, Coconut Milk, and Palm Sugar Mixed System in A Traditional
Food Dodol Ulame

Gusti Setiavani, - Sugiyono, Adil Basuki Ahza, Nugraha Edi Suyatma
pages: 1687-1694   Full text    DOI:10.18517/ijaseit.9.5.9653

The Detection of Anaphalis spp. Genetic Diversity Based on Molecular Character (using ITS, ETS, and
EST-SSR markers)

Filza Yulina Ade, Luchman Hakim, Estri Laras Arumingtyas, Rodiyati Azrianingsih
pages: 1695-1702   Full text    DOI:10.18517/ijaseit.9.5.9597

The Role of Dams on Water, Food, and Energy Security Issues: A Global Review and Resolution for
Indonesia

Insannul Kamil, Mego Plamonia, Berry Yuliandra, Chitrakala Muthuveerappan, Buang Alias
pages: 1703-1708   Full text    DOI:10.18517/ijaseit.9.5.9474

Estimating and Reducing the Release of Greenhouse Gases in Local Road Pavement Constructions

Fajar Sri Handayani, Florentina Pungky Pramesti, Mochamad Agung Wibowo, Ary Setyawan
pages: 1709-1715   Full text    DOI:10.18517/ijaseit.9.5.9705

Evaluation of Seismic Performance Based on A Direct Displacement-based Method

Usman Wijaya, Roesdiman Soegiarso, - Tavio
pages: 1716-1724   Full text    DOI:10.18517/ijaseit.9.5.7932

Zone of Groundwater Quantitative Potential Based on the Characteristics of a Confined Aquifer at the
Palu Groundwater Basin Central Sulawesi Province, Indonesia

- Zeffitni, Muhammad Basir-Cyio, Mery Napitupulu
pages: 1725-1731   Full text    DOI:10.18517/ijaseit.9.5.3532

Development of PSO for tracking Maximum Power Point of Photovoltaic Systems

Cong Thanh Pham, Khai Hoan Nhu, Van Huong Dong, Thi Huong Le, Thi Thom Hoang
pages: 1732-1738   Full text    DOI:10.18517/ijaseit.9.5.9431

Member ofMember of
  

http://dx.doi.org/10.18517/ijaseit.9.5.10215
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=10124
http://dx.doi.org/10.18517/ijaseit.9.5.10124
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=8812
http://dx.doi.org/10.18517/ijaseit.9.5.8812
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9823
http://dx.doi.org/10.18517/ijaseit.9.5.9823
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9595
http://dx.doi.org/10.18517/ijaseit.9.5.9595
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=10247
http://dx.doi.org/10.18517/ijaseit.9.5.10247
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=10222
http://dx.doi.org/10.18517/ijaseit.9.5.10222
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9653
http://dx.doi.org/10.18517/ijaseit.9.5.9653
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9597
http://dx.doi.org/10.18517/ijaseit.9.5.9597
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9474
http://dx.doi.org/10.18517/ijaseit.9.5.9474
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9705
http://dx.doi.org/10.18517/ijaseit.9.5.9705
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=7932
http://dx.doi.org/10.18517/ijaseit.9.5.7932
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=3532
http://dx.doi.org/10.18517/ijaseit.9.5.3532
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=9431
http://dx.doi.org/10.18517/ijaseit.9.5.9431


1/19/2021 IJASEIT

ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=7&Itemid=1&issue_id=58 4/4

Model Simulation for the Spread of Rabies in Sarawak, Malaysia

Nur Asheila Abdul Taib, Jane Labadin, Phang Piau
pages: 1739-1745   Full text    DOI:10.18517/ijaseit.9.5.10230

The Pattern of EDTA-Blood Photo Spectrum in Ovarian Cancer Patients: A Novel Biomarker

- Ngadikun, Untung Widodo, - Tasmini, Heru Pradjatmo, Ahmad Hamim Sadewa, Kuncoro Asih Nugroho
pages: 1746-1753   Full text    DOI:10.18517/ijaseit.9.5.4951

Simulation of Internal Undular Bores Propagating over a Slowly Varying Region

M. H. Hooi, W. K. Tiong, K. G. Tay, S. N. Sze, K. L. Chiew
pages: 1754-1760   Full text    DOI:10.18517/ijaseit.9.5.10236

Some Considerations and a Benchmark Related to the CNF Property of the Koczy-Hirota Fuzzy Rule
Interpolation

Maen Alzubi, Szilveszter Kovacs
pages: 1761-1771   Full text    DOI:10.18517/ijaseit.9.5.8356

A New Approach to Model Parameter Determination of Self-Potential Data using Memory-based Hybrid
Dragonfly Algorithm

Irwansyah Ramadhani, Sungkono Sungkono
pages: 1772-1782   Full text    DOI:10.18517/ijaseit.9.5.6587

Published by INSIGHT - Indonesian Society for Knowledge and Human DevelopmentPublished by INSIGHT - Indonesian Society for Knowledge and Human Development
© IJASEIT - ISSN: 2088-5334 | e-ISSN : 2460-6952 | DOI : 10.18517 © IJASEIT - ISSN: 2088-5334 | e-ISSN : 2460-6952 | DOI : 10.18517 

 is licensed under a  is licensed under a Creative Commons Attribution-ShareAlike 4.0 International LicenseCreative Commons Attribution-ShareAlike 4.0 International License..

  View My StatsView My Stats

http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=10230
http://dx.doi.org/10.18517/ijaseit.9.5.10230
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=4951
http://dx.doi.org/10.18517/ijaseit.9.5.4951
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=10236
http://dx.doi.org/10.18517/ijaseit.9.5.10236
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=8356
http://dx.doi.org/10.18517/ijaseit.9.5.8356
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=9&Itemid=1&article_id=6587
http://dx.doi.org/10.18517/ijaseit.9.5.6587
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
https://www.statcounter.com/
http://statcounter.com/p10160476/?guest=1


1/19/2021 Editorial Team

ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=3&Itemid=7 1/3

Editorial Team
Editor in Chief :
Rahmat Hidayat, (Scopus ID: 57191265401) Politeknik Negeri Padang, INDONESIA

Associate Editors :
Taufik, (Scopus ID: 23670809800), California Polytechnic State University, USA
Haitham Alali, (Scopus ID: 49963007000), Amman Arab University, JORDAN
Wan Mohtar Wan Yusoff, (Scopus ID: 15019967700), Univ. Kebangsaan Malaysia, MALAYSIA
Halimah Badioze Zaman, (Scopus ID: 25825801600), Univ. Kebangsaan Malaysia, MALAYSIA
Son Radu, (Scopus ID: 7005251005), Universiti Putra Malaysia, Malaysia, MALAYSIA
Mohd Razi Ismail, (Scopus ID: 25957691400), Universiti Putra Malaysia, MALAYSIA
Takashi Oku, (Scopus ID: 56275094900), Prefectural University of Hiroshima, JAPAN
Kohei Nakano, (Scopus ID: 7402011766), Gifu University, JAPAN
Nurul Huda, (Scopus ID: 6701695514), Universiti Malaysia Sabah, MALAYSIA 
Yandra Arkeman, (Scopus ID: 55946558300), Bogor Agriculture University, INDONESIA
Sate Sampattagul, (Scopus ID: 7801640861), Chiangmai University, THAILAND
Peeyush Soni, (Scopus ID: 9248907800), Asian Institute of Technology, THAILAND
Yolanda Lechon Perez, (Scopus ID: 6602826000), Ciemat, Madrid, SPAIN
Gabriele Arcidiacono (Scopus ID:  56656284600), G. Marconi University, ITALY
Alessandra Pieroni (Scopus ID: 25929524500). , Marconi International University, Florida - USA
Nguyen Hay , (Scopus ID: 15834645900) Nong Lam University. VIETNAM
Rita Muhamad Awang, (Scopus ID: 55957782400), Universiti Putra Malaysia, MALAYSIA
Anton S Prabuwono, (Scopus ID: 18134309800), King Abdulaziz Univ, SAUDI ARABIA
P Mangala C S De Silva, (Scopus ID: 7006461145), University of Ruhuna, SRI LANKA
Bich Huy Nguyen, (Scopus ID: 36191086100), Nong Lam University, VIETNAM
Paul Kristiansen, (Scopus ID: 23097563600), University of New England, AUSTRALIA
Amitava Basu, (Scopus ID: 21833738300), Bidhan Chandra Krishi Vidyalaya, INDIA
Shahrul Azman Mohd Noah, (Scopus ID: 35087633200), Universiti Kebangsaan Malaysia, MALAYSIA
Luca Di Nunzio (Scopus ID:57195199010), University of Rome Tor Vergata, ITALY
Rocco Fazzolari (Scopus ID:36469997900), University of Rome Tor Vergata, ITALY
Ruben Paul Borg (Scopus ID:55246483600), L-Università ta' Malta, Msida, Malta

Editors :
Nurhamidah, (Scopus ID: 57191636504), Andalas University, INDONESIA
Ario Betha Juansilfero, (Scopus ID: 57189369470), Kobe University, JAPAN
Zairi Ismael Rizman, (Scopus ID: 36959761800), Universiti Teknologi MARA (UiTM) (Terengganu) MALAYSIA
Shahreen Kasim, (Scopus ID: 36155431900), Universiti Tun Hussein Onn - MALAYSIA
Chi-Hua Chen, (Scopus ID: 35799698800), National Chiao Tung University, TAIWAN
Abrar Ismardi, (Scopus ID: 26633102900), Telkom University - INDONESIA

IJASEITIJASEITIJASEIT

AboutAbout

Editorial BoardEditorial Board

Guide for AuthorsGuide for Authors

Journal ContactJournal Contact

Online SubmissionOnline Submission

Peer Review PolicyPeer Review Policy

Publication EthicsPublication Ethics

Browse AuthorsBrowse Authors

NEW Update : IJASEIT in ScopusNEW Update : IJASEIT in Scopus

NEW Update : IJASEIT in Scimago JRNEW Update : IJASEIT in Scimago JR

ScimagoScimagoScimago Journal Rank Journal Rank Journal Rank

ScopusScopusScopus CiteScore CiteScore CiteScore

1.311.31 20172017
CiteScoreCiteScore

    

Powered by  Powered by  

Tuesday, 19 January 2021Tuesday, 19 January 2021 ISSN: 2088-5334ISSN: 2088-5334

HOMEHOME ARCHIVESARCHIVES

http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=1&Itemid=11
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=3&Itemid=7
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=11&Itemid=8
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=23&Itemid=17
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=5&Itemid=10
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=24&Itemid=19
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=18&Itemid=13
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=13&Itemid=12
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=20&Itemid=15
http://scimagojr.com/journalsearch.php?q=24606952
http://www.scimagojr.com/journalsearch.php?q=21100463068&tip=sid&exact=no
https://www.scopus.com/sourceid/21100463068?dgcid=sc_widget_citescore
http://ijaseit.insightsociety.org/
http://ijaseit.insightsociety.org/index.php?option=com_content&view=article&id=8&Itemid=3


 

 

 

Vol.9 (2019) No. 5 

ISSN: 2088-5334 

Column Study of Aluminum Adsorption from Groundwater by Natural 
Pumice  

Shinta Indah#1, Denny Helard#2, Fatilla Hudawaty#3  
#Department of Environmental Engineering, Faculty of Engineering, Universitas Andalas, Padang, 25163, Indonesia 

 E-mail: 1shintaindah@eng.unand.ac.id; 2dennyhelard@eng.unand.ac.id; 3fatilla.hudawaty@gmail.com  

 
 
Abstract— Contamination of groundwater by heavy metals is an environmental problem worldwide. Metal poisoning leads severe 
damage to human health that can cause the death. One of metals contained in the ground water is aluminium, which can be selectively 
leached from rock and soil to enter any water source. The removal of aluminum from groundwater by natural pumice from Sungai 
Pasak, West Sumatera, Indonesia was investigated in a continuous fixed-bed column. The performances of column were evaluated by 
varying the adsorbent bed depth (65–85 cm) and influent flow rate (2 - 4 gpm/ft2 equal to 43–87 mL/min). The results revealed that 
the increase in bed depth increased the amount of adsorbent used, thus increasing the total removal of aluminum and prolonged the 
lifespan of the natural pumice column. However, the increase in influent flow rate resulted in the shortened lifespan of the column. 
The increased flow rate also led the column exhaustion time to reach earlier. Therefore, to obtain optimum performance, suitable 
parameters are necessary for the column system operation. The column system with a bed depth of 85 cm and flow rate of 2 gpm/ft2 
(43 mL/min) showed the best aluminum uptake performance in this study with a total removal of 59.5% and an adsorption capacity 
of 0.056 mg/g. The results showed that the natural pumice has potential for removing of aluminum from groundwater by column. 
 
Keywords— adsorption; aluminum; column; pumice. 
 
 

I. INTRODUCTION 

Pollution of heavy metal in the water environment has 
become a great concern over the last decade. Metal 
poisoning leads serious damage to human health that can 
cause the death [1]. Contamination of groundwater by heavy 
metals is an environmental problem worldwide. One of 
metals contained in the ground water is aluminum. 
Aluminum can be leached selectively from rock and soil to 
enter any water source. In groundwater, Al3+ is known to 
exist in concentrations ranging from 0.1 ppm to 8.0 ppm [2], 
[3].  

Many types of treatment for metal removal from water 
have been developed through water treatment systems like  
flocculation, coagulation, ion-exchange, membrane filtration,  
chemical precipitation, chemical oxidation, , reverse osmosis 
and ozonation [4]–[7]. Nevertheles, for these methods, the 
procedures and operational costs are known to be expensive 
due to the complicated operational procedures, the high 
maintenance cost and time consuming as well as manpower 
requirements.. 

Several studies have been conducted to improve the 
operational period and minimize the operational costs of the 
treatment process by using natural materials which are 
abundantly available to search alternative methods. Some 
kinds of adsorbents have been used for metal removal from 

water in the recent literature, such as seashells, crab shells, 
eggshells, palm husks, rice husks, fruit seeds, fruit peel, 
zeolites, and pumice [2], [8]–[13]. Among these natural 
materials, pumice which is a volcanic stone and can be 
found in many regions of the world has a low weight and a 
porous structure (up to 85%). Because of its micro-porous 
structure, pumice has a high specific surface area, so that, 
pumice recently has been also utilized as adsorbent to 
remove pollutant from water and wastewater [14]. 

This research was performed to evaluate the performance 
of natural pumice for aluminum removal from actual 
groundwater through a fixed-bed column. The natural 
pumice was collected from Sungai Pasak, West Sumatera, 
Indonesia. In this location, pumice is available in a high 
abundance, as byproduct of sand mining process. This local 
mineral has potential for removal of iron and manganese 
from water, as previous investigations [13], 14]. On the other 
hand, the application of column adsorption is practical and 
economic since the operation is performed continuously and 
the process is controllable [15], [16]. The effect of 
parameters like bed depth and flow rate on the shape of the 
breakthrough curve was studied. The column performance 
was examined by the total removal percentage of aluminum 
ions and the capacity of adsorbent required for aluminum 
ions removal. 
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II. MATERIALS AND METHOD 

A. Preparation of Adsorbent 

Pumice samples were obtained from riverside of Sungai 
Pasak, West Sumatera, Indonesia as by product of the sand 
mining process. Pumice samples were washed with distilled 
water several times and dried out at room temperature, then 
to obtain the desired particle size fractions, the natural 
pumice was crushed and sieved. Energy dispersive x-ray 
(EDX) spectroscopy was employed to obtain information on 
the oxide content of the natural pumice. The surface 
morphology of pumice was observed by a scanning electron 
microscopy (SEM, model S-3400N, Hitachi, Japan). 

B. Preparation of Adsorbent 

Groundwater sample was collected from one of the 
residence wells in the settlement area located in Padang, 
West Sumatera, Indonesia, with a 1.14-3.25 mg/L of 
aluminium concentration of and 6.2 of pH. 

 

 
 
Fig.1 A schematic of fixed-bed column of natural pumice for aluminum 
adsorption. 
 

C. Fixed-bed column studies 

The experiments was used a glass column with a length of 
130 cm and an inner diameter of 2.6 cm. At the bottom of 
the column, a glass wool were placed to avoid loss of 
adsorbent during the adsorption process. Figure 1 presents 
the schematic of fixed-bed column system. A known weight 
of pumice with the particle size of 0.5 – 1 mm as adsorbent 
was packed into the column. Before the experiment began, 
to attract the trapped air between the particles, the deionised 
water was used in downward flow direction for wetting the 
adsorbent in the column. The groundwater sample were fed 
downward continuously into the column by a peristaltic 
pump (Kamoer, China). The experiment was conducted at 
room temperature 27 ± 2∘C. Effects of process parameter 
like flow rates (2 gpm/ft2, 3 gpm/ft2 and 4 gpm/ft2 equal to 43, 
65 and 87 mL/min) and bed depth (65, 75, and 85 cm) were 
investigated. Samples were collected every 60 minutes from 
the bottom of the column and were measured for the 
remaining aluminum by Inductively Coupled Plasma–

Atomic Emission Spectrometer (Shimadzu, ICPE-9000, 
Japan). The column performance was investigated by 
calculating the breakthrough time and adsorption capacity. 

D. Mathematical formula of fixed bed column studies 

The performances of column were evaluated through the 
breakthrough curve of the fixed bed column. The 
breakthrough curve was expressed by Ct/C0, in which Ct and 
C0 respectively symbolize the concentration of effluent and 
influent. The curve was described as Ct/C0 against the 
contact time. The concentrations of adsorbed metal ion in the 
column were confirmed by a plot of the adsorbed metal 
concentration (Cad = inlet concentration (C0) - outlet 
concentration (Ct)) or normalized concentration assigned as 
the ratio of effluent metal concentration to influent 
concentration (Ct/C0) as a function of time or volume of 
effluent (Veff), as shown in equation (1) [17]. 

 

  (1) 
 

In equation (1), the Q and ttotal respectively reflect the 
volumetric flowrate (mL/min) and total flow time (min). By 
integrating the plot of adsorbed concentration (Cad) versus 
the flow time (t), the total adsorbed metal ion (qtotal) by the 
column can be calculated. The area (A) under this integrated 
plot is substituted in equation (2) to determine qtotal.   

 

 (2) 
 
The total amount of metal ions passed to the column 

system (mtotal) is gained from equation (3). 
 

  (3) 
 
The performance of column can be examined by the 

percentage of total metal ion removal  from the ratio of total 
adsorbed metal ions in the column to the total amount of 
metal ions delivered to the column, as shown in equation (4). 

 

 (4) 
 
To obtain the adsorbent capacity required for metal ions 
removal, the equilibrium adsorption was calculated from the 
column data. Equation (5) declares the equilibrium metal ion 
uptake (qeq), also known as the column maximum capacity. 

  (5) 
 
where, X is the unit mass of adsorbent packed in the column. 

III.  RESULTS AND DISCUSSION 

A. Physical Characteristics of Natural Pumice 

Si, Al and Fe are the major elements in natural pumice 
from Sungai Pasak, as shown in Table 1 as determined by 
EDX. Other elements, except K, Ca, Na and Mg were 
present in relatively smaller amounts (less than 3%). The 
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elemental compositions of the pumice also indicate the 
absence of hazardous or carcinogenic substances, thus the 
pumice are considered appropriate as adsorbent to treat 
polluted water. The SEM image showed the surface 
morphology of natural pumice from Sungai Pasak, West 
Sumatra was displayed in Figure 2. The image denoted that 
the pumice had an irregular texture, cellular, smooth surface, 
and highly porous with great cavities, that serves compatible 
sites for adsorption. 

TABLE I 
CHEMICAL COMPOSITION OF NATURAL  

PUMICE FROM SUNGAI PASAK, WEST SUMATRA, INDONESIA 

Constituent Percentage (%) 

SiO2 76.586 

Al 2O3 13.913 

K2O 3.604 

CaO 2.11 

Fe2O3 1.485 

MgO 0.876 

P2O5 0.822 

TiO2 0.197 

Ag2O 0.143 

MnO 0.044 

Other materials  0.22 
 

 
Fig. 2 SEM image of natural pumice from Sungai Pasak, West Sumatra, 
Indonesia. 

B. Column Studies 

The ratio of effluent metal concentration to the metal inlet 
concentration (Ceff/C0) against the flow time (t) was used to 
represent the plot of the breakthrough curve, to evaluate the 
performance of the continuous fixed-bed column system. 
The breakthrough takes place when the concentration of the 
counter ion in the effluent start to increase primarily until it 
finally achieves the same concentration as in the influent. No 
more ion exchange takes place after this point. 

 
 

1) Effect of bed height: 

The effect of a bed depth of 65, 75, 85 cm on the 
breakthrough curve at a various flow rates of 2 gpm/ft2, 3 
gpm/ft2 and 4 gpm/ft2 (equal to 43, 65 and 87 mL/min, 
respectively) was investigated (Figure 3). The results reveal 
that with the variation in bed depth, the shape and gradient 
of the breakthrough curve was slightly different. Aat the 
beginning of the fixed-bed column, the higher uptake of 
aluminum was observed, but the aluminum concentration in 
the effluent increased quickly after breakthrough time. The 
lower bed depth reaches saturated earlier than higher bed 
depth.  
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Fig. 3. Effect of various bed depth on the breakthrough curve of aluminum 
adsorption  onto natural pumice at various flow rates: (a). 2 gpm/ft2, (b). 3 
gpm/ft2 and (c). 4 gpm/ft2 (aluminum concentration = 1.14 mg/L; pH 6.2). 
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From the Figure 3, at all of various flow rates, it is 
observed that time of breakthrough (tb) and time of 
exhaustion (te) increase as the bed depth increase. The 
breakthrough time of column and the performance of 
adsorbent bed are strongly influenced by the length of the 
bed depth [1], [18]. From the results, it can be resumed that 
the aluminum uptake in in a column increase as the  bed 
depth increase which in consecequence of the increasing of 
contact time for aluminum adsorption. At lowest bed depth 
there is no sufficient time for aluminum ions to admit into 
the pores of pumice. The longer bed also postponed the 
exhaustion time of the adsorbent, reflecting a longer period 
of the bed operation without changing the adsorbent. 
However, the exhaustion approached faster for the shorter 
bed, thus the performance degenerated [19]. 

2) Effect of flow rate: 
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Fig. 4 Effect of various flow rates on the breakthrough curve of aluminum 
adsorption onto natural pumice at various bed depths: (a). 65 cm, (b). 75 cm 
dan (c) 85 cm (aluminum concentration = 1.23 mg/L; pH 6.2). 
   

As shown in Figure 4, the results indicate that a decrease 
in flow rate at all various bed depth increased the 
breakthrough time (tb). The results also show that at higher 
flow rates, the shape of the breakthrough curve is saturated 
earlier since the front of the adsorption zone rapidly attained 
the top of column. Conversely, a shallow adsorption zone 
was observed at lower flow rate and longer contact time. 
Moreover, the increased flow rate resulted the contact time 
between the adsorbate and adsorbent were relatively short. 
Consequently, the adsorption was not complete and at the 
beginning of the operation, led to steep breakthrough results 
[9], [19]. From the effect of flow rate study, it was indicated 
that lower flow rate or longer contact time would be needed 
for aluminum adsorption in the column of natural pumice. 

C. Total Removal and Adsorption Capacities 

To present information on the effect of parameters, the 
column data were calculated into the mathematical theories 
of the column system. The total removal percentage of 
columns aluminum tends to increase with the increase in 
adsorbent bed depth and decrease in flow rate (Figure 5(a)). 
Moreover, it is observed that the adsorption capacity of the 
columns increased as the flow rates increased for all various 
bed depth, as shown in Figure 5(b). 
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Fig. 5 Total removal percentages and adsorption capacities of aluminum by 
column of natural pumice at various bed depths and flow rates (aluminum 
concentration = 1.14 mg/L, pH 6.2)  
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IV.  CONCLUSIONS 

The removal of aluminum from groundwater was carried 
out in a continuous fixed-bed column system with variation 
of the bed depth and flow rate. The results show that the 
aluminum adsorption through fixed-bed columns depended 
on the bed depth and flow rate. The change in bed depht 
extremely influenced the performance of column by 
decelerating the exhaustion time and enhancing the column 
quality. The increase in the bed depth and decrease of the 
flow rate resulted the greatly increase of the total removal 
percentage of aluminum. However, the increase in flow rate 
led to accelerate the exhaustion of the column. Accordingly,  
to obtain optimum performance, suitable parameters are 
necessary for the column system operation. Therefore 
information obtained from the fixed bed column study 
suggested that the natural pumice has potential to be used as 
adsorbent for treatment of aluminum from groundwater or 
other polluted waters. 
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