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Abstract
Membrane separation technology was proposed to confront the problem of inorganic dye pollutant treatment such as
an indigosol dye. A modified ultrafiltration process known as micellar-enhance ultrafiltration (MEUF), was applied to
remove three kinds of indigosol dye (Pink IR, Blue O4B, and vat brown). Surfactant at concentration above CMC was
added to form micelle structure and solubilize the dye molecule in the feed solution. Maximum dye rejection was
achieved by the MEUF of all three kinds of indigosol dye. The rejection of indigosol pink IR, blue O4B, and brown
VAT1 were 94,27%, 95,49% and 99,15%, respectively. In this research, it was found that the MEUF system leads to
higher membrane flux, compared to the ultrafiltration system as shown in flux profiles. The difference was expected
due to different dye molecular structure. Blocking mechanism was predicted by a mathematical model based on
Hermia’s model and depicted a mechanism of complete blocking on most UF process and cake formation on MEUF
process. This result confirmed that the MEUF system certainly retained the dye molecule on membrane separation
process. However, a comprehensive study is required to increase the membrane flux. © 2018 Penerbit UTM Press. All
rights reserved.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 89.011

Author keywords
Blocking mechanism Indigo sol dye Membrane separation Micellar-enhance ultrafiltration Wastewater

Funding details

Funding text
This research is supported by Diponegoro University through International Research Publication Grant year of 2017.

 Aryanti, N.; Department of Chemical Engineering, Faculty of Engineering, Diponegoro University, Semarang,
Indonesia; email:  
© Copyright 2018 Elsevier B.V., All rights reserved.

◅ Back to results ◅ Previous  ▻Next

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Open AccessJurnal Teknologi
Volume 80, Issue 3-2, 2018, Pages 29-36

Aryanti, N.  Saraswati, A. Putra, R.P. Nafiunisa, A. Wardhani, D.H. 



Ultrafiltration | Surface active agents | Micellar-enhanced ultrafiltration



ISSN: 01279696
Source Type: Journal
Original language: English

DOI: 10.11113/jt.v80.12741
Document Type: Article
Publisher: Penerbit UTM Press

 
nita.aryanti@che.undip.ac.id

◅ Back to results ◅ Previous  ▻Next  Top of page

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

Find more related documents in
Scopus based on:

❓



Set citation alert ▻

 ▻Set citation feed

 ▻Authors  ▻Keywords

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&offset=17&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85056820151&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=15
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85047140984&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=17
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11113%2fjt.v80.12741&locationID=1&categoryID=4&eid=2-s2.0-85047168841&issn=01279696&linkType=ViewAtPublisher&year=2018&origin=recordpage&dig=13bfd4a4dd6ecd4c63caff141ca29269&recordRank=
https://www.scopus.com/sourceid/21100220470?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=25639393400&amp;eid=2-s2.0-85047168841
mailto:nita.aryanti@che.undip.ac.id
https://www.scopus.com/authid/detail.uri?authorId=57202093989&amp;eid=2-s2.0-85047168841
https://www.scopus.com/authid/detail.uri?authorId=57195406013&amp;eid=2-s2.0-85047168841
https://www.scopus.com/authid/detail.uri?authorId=57199212048&amp;eid=2-s2.0-85047168841
https://www.scopus.com/authid/detail.uri?authorId=24075014500&amp;eid=2-s2.0-85047168841
mailto:nita.aryanti@che.undip.ac.id
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&offset=17&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85056820151&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=15
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85047140984&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=c6816188bc20bdff6510c8868cff9f88&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2825639393400%29&relpos=17
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85047168841&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85047168841
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85047168841&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85047168841&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


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.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=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&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/


Scopus Preview

Source details

Open Access

Jurnal Teknologi (Sciences and Engineering)

Scopus coverage years: from 2010 to Present
Publisher: Penerbit Universiti Teknologi Malaysia
ISSN: 0127-9696 E-ISSN: 2180-3722
Subject area: Engineering: General Engineering

  



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

CiteScore 2018

0.46 

SJR 2018

0.180 

SNIP 2018

0.370 

CiteScore CiteScore rank & trend CiteScore presets Scopus content coverage

Calculated using data from 30 April, 2019CiteScore

*CiteScore includes all available document types  

0.46  = 

 Citation Count 2018

 Documents 2015 -
2017*

 = 

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

2018 

 ▻1,408 Citations

 ▻3,064 Documents

 ▻View CiteScore methodology  ▻CiteScore FAQ

Last updated on 09 September, 2019CiteScoreTracker 2019

0.31  = 
 Citation Count 2019

 Documents 2016 - 2018
 = 


Updated monthly

 ▻483 Citations to date

▻1,545 Documents to date

 ↗ Snowball Metrics

CiteScore rank

Category Rank Percentile

Engineering  
#185/275 32nd

 



General
Engineering

 ▻View CiteScore trends

 🔗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.

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%2fwww.jurnalteknologi.utm.my%2findex.php%2fjurnalteknologi&locationID=8&categoryID=8&eid=&issn=01279696&linkType=JournalHomePage&year=&dig=59fd376081df1bdd6df9349a1184c535&recordRank=
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/source/citedby.uri?sourceId=21100220470&docType=defined&years=2016,2017,2018&citedYear=2019
https://www.scopus.com/source/search/docType.uri?sourceId=21100220470&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/




10/5/2020 Editorial Team | Jurnal Teknologi

https://journals.utm.my/index.php/jurnalteknologi/about/editorialTeam 1/3

Home /  Editorial Team

Editorial Team

Chief Editor

Professor Dr. Rosli Md Illias, Universiti Teknologi Malaysia, Malaysia

Editors

Professor Datuk Dr. Ahmad Fauzi Ismail, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Muhammad Hisyam Lee, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Ruzairi Abdul Rahim, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Azman Hassan, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Hadi Nur, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Mohammad Nazri Mohd. Jaafar, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Zainal Salam, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Rosli Hussin, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Mohd. Rosli Hainin, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Mohd Shahir Shamsir Omar, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Safian Sharif, Universiti Teknologi Malaysia, Malaysia

Professor Sr.Gs Dr. Mazlan Hashim, Universiti Teknologi Malaysia, Malaysia

Professor Dr. Mohd Saberi Mohamad, Universiti Malaysia Kelantan, Malaysia

Professor Dr. Hesham Ali El-Enshasy, Universiti Teknologi Malaysia, Malaysia

Prof. Dr. Norhazilan Md Noor, Universiti Teknologi Malaysia, Malaysia, Malaysia

https://journals.utm.my/index.php/jurnalteknologi/index
https://journals.utm.my/index.php/jurnalteknologi/index


10/5/2020 Editorial Team | Jurnal Teknologi

https://journals.utm.my/index.php/jurnalteknologi/about/editorialTeam 2/3

Assoc. Prof. Dr. Mohd Hafiz Dzarfan Othman, Universiti Teknologi Malaysia, Malaysia

Assoc. Prof. Ts. Dr. Goh Pei Sean, Universiti Teknologi Malaysia, Malaysia

Dr. Syafiqah Saidin, Universiti Teknologi Malaysia, Malaysia

Assoc. Prof. Ts. Dr. Dalila Mat Said, Universiti Teknologi Malaysia, Malaysia

Editorial Board

Professor Craig D. Williams, University of Wolverhampton, United Kingdom

Professor I. S. Jawahir, University of Kentucky, United States

Professor Dr. Xianshe Feng, University of Waterloo, Canada

Professor Dr. Mustafizur Rahman, National University of Singapore, Singapore

Professor Dr. William McClusky, University of Ulster, United Kingdom

Professor Vijay K. Arora, Wilkes University, United States

Professor Dr. Muhamad Riaz, King Fahd University of Petroleum & Minerals Dhahran, Saudi Arabia

Assoc. Prof. Dr. G. Arthanareeswaran, National Institute of Technology, Tiruchirapalli, INDIA

Assoc. Professor Dr. Arun M Isloor, National Institute of Technology Karnataka, INDIA

Professor Dr. Jamaliah Md Jahim, Universiti Kebangsaan Malaysia, Malaysia, Malaysia

Professor Dr. Che Hassan Che Haron, Universiti Kebangsaan Malaysia, Malaysia

https://www.scimagojr.com/journalsearch.php?q=21100220470&tip=sid&exact=no
Nita Aryanti
Highlight

Nita Aryanti
Highlight

Nita Aryanti
Highlight

Nita Aryanti
Highlight

Nita Aryanti
Highlight

Nita Aryanti
Highlight

Nita Aryanti
Highlight



10/5/2020 Editorial Team | Jurnal Teknologi

https://journals.utm.my/index.php/jurnalteknologi/about/editorialTeam 3/3

1.1 2019
CiteScore

 
 46th percentile

Powered by  

Information

For Readers

For Authors

For Librarians

Copyright © 2012 Penerbit UTM Press, Universiti Teknologi Malaysia.

Disclaimer : This website has been updated to the best of our knowledge to be accurate. However,
Universiti Teknologi Malaysia shall not be liable for any loss or damage caused by the usage of any

information obtained from this web site.

https://journals.utm.my/index.php/jurnalteknologi/about/submissions#onlineSubmissions
https://journals.utm.my/index.php/jurnalteknologi/information/readers
https://journals.utm.my/index.php/jurnalteknologi/information/authors
https://journals.utm.my/index.php/jurnalteknologi/information/librarians
https://journals.utm.my/index.php/jurnalteknologi/about/aboutThisPublishingSystem
http://www.penerbit.utm.my/


10/5/2020 Vol. 80 No. 3-2: Membrane for Sustainable Food, Energy, and Environment | Jurnal Teknologi

https://journals.utm.my/index.php/jurnalteknologi/issue/view/334 1/3

Home /  Archives /  Vol. 80 No. 3-2: Membrane for Sustainable Food, Energy, and Environment

Vol. 80 No. 3-2: Membrane for Sustainable Food, Energy,
and Environment
Editorial Boards: Nita Aryanti, Tutuk Djoko Kusworo, Heru Susanto, G. Arthanareswaran, Erna Yuliwati,
Mohd Hafiz Dzarfan & Wirote Youravong

Published: 2018-05-16

Science and Engineering

REMOVAL OF REFRACTORY COMPOUNDS FROM LANDFILL LEACHATE BY USING NANOFILTRATION

 PDF

DEVELOPMENT OF ANTIFOULING POLYETHERSULFONE (PES)-NANO ZnO MEMBRANE FOR
PRODUCED WATER TREATMENT

 PDF

REMOVAL OF CD2+ AND PB2+ HEAVY METALS IN WATER BY USING ADSORPTION-
ULTRAFILTRATION HYBRID PROCESS

 PDF

DETERMINATION OF FOULING MECHANISM IN ULTRAFILTRATION OF ELECTROPLATING
WASTEWATER

 PDF

FOULING MECHANISM OF MICELLE ENHANCED ULTRAFILTRATION WITH SDS SURFACTANT FOR
INDIGOZOL DYE REMOVAL

Titik Istirokhatun, Desinta Aswin Amalia, Wiharyanto Oktiawan, Arya Rezagama, M. Arief Budihardjo, Nofiana
Nofiana, Heru Susanto



Tutuk Djoko Kusworo, Nita Aryanti, Qudratun Qudratun, Via Dolorosa Tambunan, Natalia Rosa Simanjuntak



Sri Mulyati, Syawaliah Syawaliah



Danu Ariono, Anita Kusuma Wardani, Putu Teta Prihartini Aryanti, Ahmad Nurul Hakim, I Gede Wenten



Nita Aryanti, Andya Saraswati, Rangga Pratama Putra, Aininu Nafiunisa, Dyah Hesti Wardhani

https://journals.utm.my/index.php/jurnalteknologi/index
https://journals.utm.my/index.php/jurnalteknologi/index
https://journals.utm.my/index.php/jurnalteknologi/issue/archive
https://journals.utm.my/index.php/jurnalteknologi/article/view/12728
https://journals.utm.my/index.php/jurnalteknologi/article/view/12728/6375
https://journals.utm.my/index.php/jurnalteknologi/article/view/12729
https://journals.utm.my/index.php/jurnalteknologi/article/view/12729/6420
https://journals.utm.my/index.php/jurnalteknologi/article/view/12738
https://journals.utm.my/index.php/jurnalteknologi/article/view/12738/6377
https://journals.utm.my/index.php/jurnalteknologi/article/view/12739
https://journals.utm.my/index.php/jurnalteknologi/article/view/12739/6378
https://journals.utm.my/index.php/jurnalteknologi/article/view/12741
Nita Aryanti
Highlight



10/5/2020 Vol. 80 No. 3-2: Membrane for Sustainable Food, Energy, and Environment | Jurnal Teknologi

https://journals.utm.my/index.php/jurnalteknologi/issue/view/334 2/3

 PDF

EVALUATION OF BACTERIAL CELLULOSE-SODIUM ALGINATE FORWARD OSMOSIS MEMBRANE FOR
WATER RECOVERY

 PDF

PHARMACEUTICAL COMPOUND REMOVAL DURING MIXED LIQUOR FILTRATION IN MEMBRANE
BIOREACTOR OPERATED UNDER LONG SLUDGE AGE

 PDF

THERMODYNAMIC STUDY OF POLYMER ELECTROLYTE MEMBRANE PREPARATION BY NON-
SOLVENT INDUCED PHASE SEPARATION

 PDF

EFFECT OF AGAR-KAOLIN INTERACTION IN GELCASTING MIXTURES ON FORMING OF ALUMINA
MEMBRANE SUPPORT

 PDF



Ngan T. B. Dang, Liza B. Patacsil, Aileen H. Orbecido, Ramon Christian P. Eusebio, Arnel B. Beltran



Sirilak Prasertkulsak, Chart Chiemchaisri, Wilai Chiemchaisri



Endah R Dyartanti, Agus Purwanto, I Nyoman Widiasa, Heru Susanto



Kowit Lertwittayanon



https://journals.utm.my/index.php/jurnalteknologi/article/view/12741/6379
https://journals.utm.my/index.php/jurnalteknologi/article/view/12742
https://journals.utm.my/index.php/jurnalteknologi/article/view/12742/6380
https://journals.utm.my/index.php/jurnalteknologi/article/view/12743
https://journals.utm.my/index.php/jurnalteknologi/article/view/12743/6381
https://journals.utm.my/index.php/jurnalteknologi/article/view/12769
https://journals.utm.my/index.php/jurnalteknologi/article/view/12769/6382
https://journals.utm.my/index.php/jurnalteknologi/article/view/12770
https://journals.utm.my/index.php/jurnalteknologi/article/view/12770/6383
https://www.scimagojr.com/journalsearch.php?q=21100220470&tip=sid&exact=no
https://journals.utm.my/index.php/jurnalteknologi/about/submissions#onlineSubmissions


10/5/2020 Vol. 80 No. 3-2: Membrane for Sustainable Food, Energy, and Environment | Jurnal Teknologi

https://journals.utm.my/index.php/jurnalteknologi/issue/view/334 3/3

1.1 2019
CiteScore

 
 46th percentile

Powered by  

Information

For Readers

For Authors

For Librarians

Copyright © 2012 Penerbit UTM Press, Universiti Teknologi Malaysia.

Disclaimer : This website has been updated to the best of our knowledge to be accurate. However,
Universiti Teknologi Malaysia shall not be liable for any loss or damage caused by the usage of any

information obtained from this web site.

https://journals.utm.my/index.php/jurnalteknologi/information/readers
https://journals.utm.my/index.php/jurnalteknologi/information/authors
https://journals.utm.my/index.php/jurnalteknologi/information/librarians
https://journals.utm.my/index.php/jurnalteknologi/about/aboutThisPublishingSystem
http://www.penerbit.utm.my/


 

80:3–2 (2018) 37–43 | www.jurnalteknologi.utm.my | eISSN 2180–3722 | 

 

 

Jurnal 

Teknologi 

 
 

Full Paper 

  

 

  

 

EVALUATION OF BACTERIAL CELLULOSE-

SODIUM ALGINATE FORWARD OSMOSIS 

MEMBRANE FOR WATER RECOVERY 
 

Ngan T. B. Danga, Liza B. Patacsilb, Aileen H. Orbecidoa, Ramon 

Christian P. Eusebioc, Arnel B. Beltrana*  

 
aChemical Engineering Department, De La Salle University, 2401 

Taft Avenue, Manila 1004, Philippines 
bChemical Engineering Department, Malayan Colleges Laguna, 

Pulo Diezmo Road, Cabuyao City, Laguna 4025 Philippines 
cEngineering Science Department, University of the Philippines 

Los Banos, College, Laguna, Philippines  

 

Article history 

Received  

3 October 2017 

Received in revised form  

30 December 2017 

Accepted  

1 March 2018 

Published online 

10 May 2018 

 

*Corresponding author 

arnel.beltran@dlsu.edu.ph 
 

 

Graphical abstract 
 

95

96

97

98

99

100

0

1

2

3

4

5

6

7

8

0.5 1 1.5 2 2.5 3 3.5

S
a
lt

 R
ej

ec
ti

o
n

 (
%

)

W
a
te

r 
F

lu
x
 (

L
M

H
)

Alginate Concentration (% w/v)

Water Flux

Salt Rejection
95

96

97

98

99

100

0

1

2

3

4

5

6

7

8

20 30 40 50 60 70 80

S
a
lt

 R
ej

ec
ti

o
n

 (
%

)

W
a
te

r 
F

lu
x
 (

L
M

H
)

Impregnation Temperature ( C)

Water Flux

Salt Rejection

b ca

b ca

b ca

 

Abstract 
 

Water resources are very important to sustain life. However, these resources 

have been subjected to stress due to population growth, economic and 

industrial growth, pollution and climate change. With these, the recovery of 

water from sources such as wastewater, dirty water, floodwater and seawater is 

a sustainable alternative. The potential of recovering water from these sources 

could be done by utilizing forward osmosis, a membrane process that exploits 

the natural osmotic pressure gradient between solutions which requires low 

energy operation. This study evaluated the potential of forward osmosis (FO) 

composite membranes fabricated from bacterial cellulose (BC) and modified 

with sodium alginate. The membranes were evaluated for water flux and salt 

rejection. The effect of alginate concentrations and impregnation 

temperatures were evaluated using 0.6 M sodium chloride solution as feed and 

2 M glucose solution as the draw solution. The membranes were characterized 

by Scanning Electron Microscopy (SEM), Fourier Transform Infrared 

Spectroscopy (FTIR), and Contact Angle Meter (CAM). The use of sodium 
alginate in BC membrane showed a thicker membrane (38.3 μm to 67.6 μm), 

denser structure (shown in the SEM images), and more hydrophilic (contact 

angle ranges from 28.39° to 32.97°) compared to the pristine BC membrane 

(thickness = 12.8 μm and contact angle = 66.13°). Furthermore, the alginate 

modification lowered the water flux of the BC membrane from 9.283 L/m2-h 

(LMH) to value ranging from 2.314 to 4.797 LMH but the improvement in salt 

rejection was prominent (up to 98.57%).  

 

Keywords: Bacterial cellulose, sodium alginate, forward osmosis, water 

recovery, composite membrane 
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1.0  INTRODUCTION 
 

Water is an important requirement to sustain life, the 

environment, and development; however, water 

resources are highly vulnerable to stress due to 

population growth, economic and industrial progress, 

pollution, and climate change. Four hundred fifty- 

eight million people from 31 countries since 1995 are 

currently experiencing water stress [1]. United Nation 

had predicted that by 2025, this number will increase 
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Abstract 
 

Disc alumina membrane supports were formed through agar gelcasting 

method. The agar gelcasting was expected to be environmentally-friendly 

forming technique using simple equipment. Final agar amounts (0.25 – 0.75wt%) 

in gelcasting mixtures were varied to find the optimum condition of shaping 

and the desired microstructure of sintered supports. The gelcasting mixtures 

were prepared from non-reactive grade Al2O3 and porcelain at the ratio of 

98.5:1.5 by weight. The porcelain addition allowed the membrane support to 

have high strength at lower sintering temperature. When the final agar 

amounts increased from 0.25 to 0.75wt%, the dried, gelcast supports tended to 

have rough surface and subsequently resulting in crack. TGA profiles confirmed 

that there was interaction between agar chains and kaolin particles on cooling 

the gelcast supports leading to different microstructures after sintering. The final 

agar amount of 0.5 wt% provided the highest porosity of 48.9% and the highest 

relative density of 61.5%. Additionally, the average pore size of 1.5 µm was 

obtained at the final agar amount of 0.5 wt% suitable for using as asymmetric 

membrane support or microfiltration membrane.     

 

Keywords: Agar, gelcasting, ceramic, porous, membrane 

 

© 2018 Penerbit UTM Press. All rights reserved 

  

 

 

1.0  INTRODUCTION 
 

Asymmetric ceramic membrane is usually used for 

industrial applications, especially for the heat-related 

and acid/base conditions [1, 2, 3]. In those conditions, 

polymeric membrane cannot withstand. As a result, 

the asymmetric ceramic membrane is still favourable, 

although its cost is high compared with the 

competitive material. For tubular ceramic membrane, 

the typical method of forming in large scale 

production and laboratory is extrusion method [4, 5]. 

However, the extrusion method needs an extruder 

offering continuous production and being easy-to-

form technique. However, the extruder is very 

expensive for ceramic factory. Therefore, a new 

forming method of ceramic membrane support 

through agar gelcasting is proposed in this work. The 

new method is expected to be practical alternative to 

forming tubular ceramic membrane without the 

extruder. 

Agar is a polysaccharide extracted from red algae. 

Agar is a thermo-reversible and non-toxic gel; 

therefore, its usage is rather green process compared 

to conventional, toxic gelcasting [6, 7]. In the 

development of ceramic fabrication process, agar is 

utilized for forming Al2O3 ceramics [8, 9, 10]. For 

forming Al2O3 ceramics, agar can be mixed with Al2O3 

slurry in the form of agar solution at a temperature 

higher than its gelling temperature. The agar 

gelcasting is thoroughly studied on viscosity, drying 

shrinkage, green strength and density. Those properties 

Nita Aryanti
Highlight


