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Overview

The Green Urbanism Conference (/events/GU4th) which started on October 12, 2016, included many
discussions and covered extremely important topics that will change the world as we know it today.

The International conference was held in Roma Tre University, Italy. The conference was chaired
by Paolo Desideri (Professor of Architecture and Urban Design in the Faculty of Architecture, Roma

Tre University) and organized by IEREK.
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The opening session was held at Ex Mattatoio - Testaccio, which was led and moderated by professor
Fabio Naselli (Scientific Director of IEREK EU) who were of great help in organizing this conference and
its sessions.

The opening session which was opened by a welcoming word from Mario Panizza (Rector - Roma Tre
University), Elisabetta Pallottino (Director of Architecture Department - Roma Tre University), Morad
Amer (President and CEO of IEREK).

It was shortly followed by a word from Giuseppe Paolisso (Rector of Napoli Second University), Andrea
Sciascia (Director of Architecture Department - Palermo University), Fabio Pollice (Director of “Storia,
Societa e Studi sullUomo” Department - Salento University), Vincenzo De Felice (Director of
“Biosciences and Territory” Department - Molise University), Silvia Viviani (President of INU -Istituto
Nazionale di Urbanistica), Michelangelo Russo, (President of SIU -Societa Italiana Degli Urbanisti)
made an introduction about the conference and its delegates, officially starting the conference, and
allowing for the plenary sessions to begin.

The Keynote Lectures which was moderated by Professor Anna Laura Pisello (Assistant Professor in
Applied Physics at University of Perugia) who were of great help in organizing this conference and its
sessions, the lectures titled “Ambiguity in the Forecasts of the Witches: The Notion of Exception in
‘Politically Correct’ Planning Discourses”, “Greening” Urban Tourism. The “community hotel”
experience in Bethlehem”, “The livable city. Parks, squares and gardens in the present time”, and
“Food, health, and society: the town meets the countryside” were run by the following professors;

» Francesco Lo Piccolo (Professor of Architecture, University of Palermo)

» Fabio Pollice (Professor of Geography Economics -Politics, the University of Salento)

» Mario Pisani (Emeritus Professor University of Milano)

» Pietro Columba (Professor in Agricultural Economics and land valuation, the University of Palermo)

Moving on to the parallel sessions which were held at Architectural Department - Monti. The
15tsession which was led and moderated by Simone Ombuen (Assistant Professor of Urban Planr’
Roma Tre University), and Ferdinando Trapani (Associate Professor in Universitieé®ageruso) was

Local Development & Tourism and was held at the Attavanti hall.
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The 2" session which was led and moderated by Paola Marrone (Associate Professor, Roma Tre
University), and Maria Luisa Germana (Associate Professor, Univerity of Palermo) was titled Energy &
Technology and was held at the Urbano VIII hall.

The 34 session which was led and moderated by Mario Cerasoli (University Researcher in Urban
Planning, Roma Tre University), and Ibrahim Maarouf (Associate Professor, Faculty of Engineering,
Alexandria University) was titled Transportation & Mobility and was held at the De Vecchi hall.

The 4% session which was at the second conference day and was led and moderated by Anna Laura
Palazzo (Associate Professor in Urban Planning, Roma Tre University), and Giorgio Faraci (University of
Palermo) was titled Local Development & Tourism and was held at Attavanti hall.

The 5™ session which was led and moderated by Gabriele Bellingeri (Associate Professor of
Architecture, Roma Tre University), and Ibrahim Maarouf (Associate Professor, Faculty of Engineering,
Alexandria University) was titled Energy & Technology and was held at the Urbano VIII hall.

The 6t session which was led and moderated by Roberto Pallottini (Architect & urban planner), and
Carmela Canzonieri (Assistant Professor, Kore University of Enna) was titled Urban Planning & Design
and was held at the De Vecchi hall.

The second day as well included a Special Session which was led and moderated by Luciano de Bonis
(Associate Professor, University of Molise) and was titled Tales of Cities, Moscow & Rome.

The 7t session which was at the third conference day and was led and moderated by Lucia Nucci
(Associate Professor in urban design, Roma Tre University), and Nabil Mohareb (Head of Architectural
Engineering, Arts and design, Beirut Arab University Tripoli Campus) was titled Urban Planning &
Design.

The 8th session which was led and moderated by Stefano Converso (Professor in Architecture, Roma
Tre University), and Claudio Gambardella (Associate Professor of Industrial Design, Seconda Universita
Degli Studi di Napoli) was titled Architecture Project &

Design.

The 9t session which was led and moderated by Keti Lelo (Laboratory Head at CROMA, Roma Tre
University), and Luciano de Bonis (Associate Professor, University of Molise) was titled Urban Planning
& Design.

The Conclusion and Closing Session was held at Ex Mattatoio - Testaccio which was led and
moderated by Paolo Desideri (Professor of Architecture and Urban Design in the Faculty of
Architecture, Roma Tre University).

Conference Topics

A wide range of topics was covered by the conference papers, they were grouped into sections, and
the conference topics are as follows:

. Eco- cities.

. City Urban Form and Natural Resources.

. Eco-Landscape; Planning and Design.

. Waterfront Developments.

. Urbanization of Rural Area.

. Strengthening the Connection between City Center and its Gateways.

. Sustainable Transportation and Mobility Systems. Message us
. Creative Environments: Sustainable Places of Living, Working, and Recreation.
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9. Green Infrastructures and Social Services.
10. Green Buildings: Designing Buildings with Nature.
11. Energy-efficiency in the Built Environment.
12. Eco-friendly modes of transportation.
13. Waste Management, Pollution and Health Risks.
14. Monitoring and Assessment Tools: Building Regulation and Performance Evaluation.
15. Climate Responsive Architecture: Solar Architecture and Renewable Energies.
16. Daylight in Buildings and Nature Ventilation.
17. Green Building Technologies and Integration.
18. User-Building-Interaction and Post Occupancy Evaluation.
19. Innovative and Eco-friendly Materials for the Building Envelope.
20. Sustainable Urban Transport Strategies

Conference MAXXI museum tour and Gala Dinner

Almost all of the participants and organizers were able to get together during the conference days, at
the gala dinner which was organized by IEREK. During the gathering at the gala dinner, they were able
to discuss many topics of the conference, furthermore, they were able to exchange ideas about their
papers and their cultural backgrounds.

The gala dinner was after the gorgeous MAXXI museum tour on the second Green Urbanism
conference day. The building of the museum was designed by the famous architect Zaha Hadid. The
MAXXI Museum is the Italian National Museum of the 21st Century of contemporary art and
architecture in the Flaminio Quartiere of Roma, Italy.

The design of the MAXXI museum is very unique, and different environments coexist in a sequence of
galleries illuminated with natural light filtered via a special roof system.

Featured Conferences

Circular Economy for Sustainable Development (CESD)

University Of Salento, Lecce, Italy
07 Sep 2021
(https://www.ierek.com/events/CESD)

Publication Case Study Message us
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(https://www.sciencedirect.com/science/journal/18770428/216)

See similar publication of our past conferences as "UPADSD" by Elsevier at ScienceDirect.

Publication

The conference proceedings will be published by ELSEVIER at the Procedia journal “Environmental
Sciences”. ELSEVIER shall include the journal as a part of (Sciencedirect.com) services in open access.
The Participants are granted internationally recognized certificates from Roma Tre University and IEREK
which will be added to their certificates of experience or could be presented to the official authorities
concerned.

Guest Editors

Fabio Pollice
Professor of Geography Economics-Politics at the University of Salento.

Fabio Naselli
Professor of Urban Planning at the University of Enna

Chairperson

Professor Henry W. Richardson

Cornell University, Department of Architecture, Ithaca, USA

Professor Paolo Desideri

Professor of Architecture and Urban Design in the Faculty of Architecture, Roma Tre University, Rome-
Italy.

Contact

Francesco Mingrino

francesco@ierek.com

+39 06 85302830

+39 3883631665 Message us
Yara NasrEIDen
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Educational Services

Conferences (/conferences)
Workshops (/workshops)
Study Abroad (/study_abroad)

Publishing Services

Book Series (/book-series)
IEREK Press (/ierek-press)
Scientific Committee (/scientific-committee)

Media
Blog (/news/index.php/category/blog/)
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Brief Introduction

The scientific committee encourages members to participate in innovation and hone their skills and
capabilities to cope with the dynamic changes in the world. It provides a forum for consultation and
cooperation on the collection, study and exchange of information necessary to exercise various
functions. The scientific committee advises with other management measures developed through
consultation and the application of advanced scientific techniques.

(https://www.ierek.com/comittee/abdel-aziz-mohamed)

Abdel-Aziz Mohamed (https://www.ierek.com/comittee/abdel-aziz-mohamed)

Professor/Consultant of Biochemistry Director of University Development Center Faculty of
Science, Mansoura University,

(https://www.ierek.com/comittee/abdelmonem_awad-mhegazy)

Abdelmonem Awad m.Hegazy
(https://www.ierek.com/comittee/abdelmonem_awadimhegazy)
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Professor and Former Head of Anatomy and Embryology Department, Faculty of Medicine,
Zagazig University, Egypt

(https://www.ierek.com/comittee/abdelrazek-elnaggar)

Abdelrazek Elnaggar (https://www.ierek.com/comittee/abdelrazek-elnaggar)

Lecturer in the Conservation Dept. at the Faculty of Archaeology at Fayoum University (Egypt),
Secretary-General of the Egyptian National Committee of the International Council of Museums
(ICOM).

(https://lwww.ierek.com/comittee/abeer-elshater)

Abeer Elshater (https://www.ierek.com/comittee/abeer-elshater)

Associate Professor of Urban Planning, Ain Shams University, Cairo, Egypt

(https://www.ierek.com/comittee/Abraham-George)

Message us

Abraham George (https://www.ierek.com/comittee/Abraham-George)
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Department of Architecture and Regional Planning, Indian Institute of Technology Kharagpur.

(https://www.ierek.com/comittee/adel_yasseennnn)

Adel Yasseen (https://www.ierek.com/comittee/adel_yasseennnn)

Professor of Environmental studies, Planning and Urban design,Ain shams University

(https://www.ierek.com/comittee/Adel-Elsamahy)

Adel Elsamahy (https://www.ierek.com/comittee/Adel-Elsamahy)

Professor of Electrical and machine engineering, Helwan university

M
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Adolf Sotoca (https://www.ierek.com/comittee/adolf-sotoca)

Adolfo Sotoca Chair Professor at Lulea University of Technology Professor Serra Hunter at UPC
Barcelona_Tech

(https://www.ierek.com/comittee/adriana_galderisi)

Adriana Galderisi (https://www.ierek.com/comittee/adriana_galderisi)

Associate Professor at the Department of Architecture and Industrial Design, University of
Campania Luigi Vanvitelli.

(https:/lwww.ierek.com/comittee/agis-papadopoulos)

Agis M. Papadopoulos (https://www.ierek.com/comittee/agis-papadopoulos)

Professor, Process Equipment Design Laboratory, Department of Mechanical Engineering,
Aristotle University Thessaloniki, GR-54124 Thessaloniki, Greece.
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(https://www.ierek.com/comittee/ahmed-medra)

Ahmed Medra (https://www.ierek.com/comittee/ahmed-medra)

Professor of Cranio-Maxillofacial, and Plastic Surgery, Alexandria University.

(https://www.ierek.com/comittee/Ahmed-Shehata)

Ahmed Shehata (https://www.ierek.com/comittee/Ahmed-Shehata)

Graduated from department of Architectural engineering at Alexandria University in 1983.
Studied for Masters and Ph.D. degrees in the department of Architecture at Al-Azhar University
and Strathclyde

(https://www.ierek.com/comittee/ahmed-_hosney-radwan)

Ahmed Hosney Radwan (https://www.ierek.com/comittee/ahmed-_hosney-
radwan)

Dr. Ahmed Hosny Radwan is Associate Professor of Architecture, College of Fine Arts- Helwan
university, Adjunct Associate Professor of Architecture AUC .
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(https://www.ierek.com/comittee/Ahmed-Abdalla Abdel — Ghany)

Ahmed Abdalla Abdel — Ghany (https://www.ierek.com/comittee/Ahmed-Abdalla
Abdel — Ghany)

Prof. of urban upgrading, Department of Urban Design, Faculty of Urban and Regional Planning,
Cairo University.

(https://www.ierek.com/comittee/ahmed-mokhtar)

Ahmed Mokhtar (https://www.ierek.com/comittee/ahmed-mokhtar)

Associate Dean, Associate Professor and the director of Graduate Programs at the American
University of Sharjah, School of Architecture, Art and Design, UAE.

(https://www.ierek.com/comittee/Ahmed-f-zobaa)

Ahmed F. Zobaa (https://www.ierek.com/comittee/Ahmed-f-zobaa)

Professor of Electrical and machine engineering, Brunel university, England
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(https://www.ierek.com/comittee/ahmed-mounir-soliman)

Ahmed Mounir Soliman (https://www.ierek.com/comittee/ahmed-mounir-
soliman)

Emeritus professor in Architecture at Architecture Department, Faculty of Engineering,
Alexandria University.

(https://www.ierek.com/comittee/ahmed-nawar)

Ahmed Nawar (https://www.ierek.com/comittee/ahmed-nawar)

Emeritus professor, Faculty of Fine Arts and General-supervisor of the Cultural Centre for
Sciences and Arts, Helwan University.

(https://www.ierek.com/comittee/Ahmed-Yahya)

Ahmed Yahya Morsy (https://www.ierek.com/comittee/Ahmed-Yahya)

Professor of Electronics, Electrical Engineering Department, Al-Azhar University
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(https://www.ierek.com/comittee/-aida-_kesuma-azmin)

Aida Kesuma Azmin (https://www.ierek.com/comittee/-aida-_kesuma-azmin)

PhD in (Architecture)(Heriot-Watt University, Edinburgh, UK), M.Phil (Architecture)(ECA, Heriot-
Watt University, UK), BA (Hons)(University of Huddersfield, UK)

(https://www.ierek.com/comittee/Aida-Nayer)

Aida Nayer (https://www.ierek.com/comittee/Aida-Nayer)

Assistant Professor Department in the college of Engineering, Effat University

(https://www.ierek.com/comittee/aiman-albatayneh)

Aiman Albatayneh (https://www.ierek.com/comittee/aiman-albatayneh)

Assistant professor in the German Jordanian University. PhD in Engineering The University of
Newcastle, Australia (UON),
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(https://www.ierek.com/comittee/ajay-rana)

Ajay Rana (https://www.ierek.com/comittee/ajay-rana)

Founder & Director Institute of Laser & Aesthetic Medicine (ILAMED)

(https://www.ierek.com/comittee/ajay-chandak)

Ajay Chandak (https://www.ierek.com/comittee/ajay-chandak)

Founder & Chairperson at PRINCE (Promoters, Researchers & Innovators in New & Clean
Energy). His expertise lies in the field of design and development of renewable energy systems

(https://www.ierek.com/comittee/albena-yaneva)

Albena Yaneva (https://www.ierek.com/comittee/albena-yaneva)

Professor of Architectural Theory, Director of Manchester Architecture Research Center, the
University of Manchester. She is an anthropologist of architecture.
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(https://www.ierek.com/comittee/albert-_jan-dijkstra)

Albert Jan Dijkstra (https://www.ierek.com/comittee/albert-_jan-dijkstra)

Scientific consultant edible oils and fats and associate editor of the Journal of the American Oil
Chemists’ Society. A member of the Advisory Board of the European Journal of Lipid Science
and Tech

(https://www.ierek.com/comittee/alessandra_battisti)

Alessandra Battisti (https://www.ierek.com/comittee/alessandra_battisti)

Director of the Post Graduate Master Course Valorisation and enhancement of small Historical
centres. Environment Culture Territory integrated actions. Associate Professor in Environmental
Design

(https://www.ierek.com/comittee/alessandra-capuano)

Alessandra Capuano (https://www.ierek.com/comittee/alessandra-capuano)

Professor at the School of Architecture of Sapienza University, where she started her academic
career in 1999 as a researcher. She teaches Architecture and Urban Design studio.
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(https://lwww.ierek.com/comittee/Alessandro-Di Graziano)

Alessandro Di Graziano (https://www.ierek.com/comittee/Alessandro-Di
Graziano)

General Director at EtnaRailway and Catania Metro Agency, Associate Professor of
Infrastructures and Transport at the department of Civil and Environmental Engineering
University of Catania

(https://www.ierek.com/comittee/Alessandro)

Alessandro De Masi (https://www.ierek.com/comittee/Alessandro)

Professor of Space Modeling Instruments, Drawing Instruments and Techniques at the
Department ABC, Milan Polytechnic - School of Design; Professor of Virtual Architecture and
Digital 3d Computer Model

(https://lwww.ierek.com/comittee/alessandro-barracco)

Alessandro Barracco (https://www.ierek.com/comittee/alessandro-barracco)

Assistant Professor at SUPINFO International University and Research fellow as a software
develop at the Kore University of Enna since 2012.
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Abstract

The objective of this study was to evaluate the performances of iron and manganese-coated pumice from Sungai Pasak, West
Sumatera, Indonesia as the adsorbents for removal of Fe (II) and Mn (II) from aqueous solutions. The effect of soaking time for
iron and manganese coating was evaluated and as comparison, the adsorption of Fe (II) and Mn (II) using uncoated pumice was
conducted. The experiments were performed in batch mode at room temperature (20-25°C), pH 7; 10 g/L of adsorbent dose; 0.30-
0.50 mm of adsorbent diameters; 100 rpm of agitation speed and 90 minutes of contact time. In addition, the desorption process
of Fe (II) and Mn (II) from the three kinds of adsorbent was also investigated. The results showed that the optimum soaking time
for iron and manganese coating for removal of Fe (II) and Mn (II) were 100 and 48 hours, respectively. Iron-coated pumice showed
to have high removal efficiencies of two ions compared to uncoated and manganese-coated pumice. More than 84% of Fe (II) and
72% of Mn (II) with initial concentration of 15 and 5 mg/L, respectively, were removed by 10 g/L iron-coated pumice, while by
using uncoated and manganese-coated pumice, the removal efficiencies were less than 75% for the two ions. The desorption study
noticed that up to 20% of Fe (II) and 100% of Mn (II) were recovered from the three kinds of pumice adsorbent. Overall study
indicated that pumice from Sungai Pasak may be a promising adsorbent for iron and manganese removal from water and

wastewater.
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1. Introduction

Iron and manganese, which being second most abundant metal in the earth's crust, are commonly present in ground
water supplies used by many water systems. The presence of iron and manganese in the drinking water is not harmful
to human bodies. However, higher concentration causes discoloration, staining, turbidity and bad taste problems. It
also forms iron oxide or manganese dioxide accumulations in pipes. Therefore, World Health Organization has
approved the treatment of water if concentrations of iron and manganese are higher than 0.3 mg/L and 0.1 mg/L.">3

Several techniques have been applied to remove metals, like iron and manganese from groundwater including
chemical precipitation, ion exchange, electrodialysis, adsorption process, membrane separations, reverse osmosis, and
solvent extraction. Among these methods, adsorption is a most common technique for the metal removal because
adsorption is low cost, has a simple design, is easy to perform and is insensitive to toxic substances *. Adsorption onto
activated carbon has been widely applied for removing metals from water and wastewater. However, adsorbent-grade
activated carbon is expensive, and the regeneration of activated carbon for reuse increases the cost >°. Therefore, more
interests have recently arisen in the investigation of low-cost adsorbents with a good sorption capacity to remove metal
ions from water and wastewater.

For the past few decades, several researchers have reported on the potential use of agricultural byproducts as good
adsorbents for the removal of metal ions from aqueous solutions and wastewaters, such as pine bark wastes 7, rice husk
ash ® and maize husk °. On the other hand, the use of natural geomaterials or local minerals such as zeolite '*!!,
bentonite 2, and pumice '>'* as adsorbents for metal removal also have been widely considered in recent years.

Pumice is a natural pozzolan produced by release of gases during cooling and solidification of lava. Porous structure
of pumice is created by the formation of bubbles or air voids when gases in molten lava are trapped during cooling.
Pumice has a large surface area, skeleton structure and low weight, where it normally either floats on water 415,
Pumice mainly has been used for structural applications such as aggregate in light weight concrete, cements, and
filters. Nowadays, pumice also has been used as adsorbent for pollutant removal from water and wastewater '6.
However, the direct usage of unmodified mineral adsorbents, including pumice may bring several problems, such as
low adsorption capacity. Therefore, these materials must be treated before application in adsorption process.
Modification of pumice by cationic surfactants increased anionic contaminant retention, hydrophobicity and cation
exchange capacity '>!7.

In this study, the capability of pumice from Sungai Pasak, West Sumatera, Indonesia, after being coated with iron
and manganese, as adsorbent for removal of Fe (II) and Mn (II) from aqueous solutions was evaluated. This local
mineral is available in a great abundance, as byproduct of the process of sand mining in that area. For this study, the
effect of soaking time for iron and manganese coating was determined and as comparison, the adsorption of Fe (II)
and Mn (II) using uncoated pumice was also conducted. Moreover, the desorption process of Fe (II) and Mn (IT) from
the three kinds of adsorbent was investigated as well.

2. Materials and methods
2.1. Reagents

All used chemicals in this study were reagent grade from Merck (Germany). Fe (II) and Mn (II) stock solutions
were prepared by dissolving of ammonium iron (II) sulfate (Fe (NH4), (SO4),.6H,O) and manganese (II) sulfate
(MnS04.4H0) in distilled water. Either NaOH or HNO; were used for adjusting pH of the solutions to the desired
values.

2.2. Preparation of adsorbents

Pumice stone was collected at the riverside of Sungai Pasak, West Sumatera, Indonesia as byproduct of the process
of sand mining in that area. Before coating Fe and Mn on pumice surface, the stone was crushed and sieved in order
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to produce particle size fractions of 0.30-0.50 mm. The obtained particles were immersed in 37% HCI for 24 h and
were washed several times using distilled water. To prepare iron and manganese-coated pumice, solutions of 0.5 M
Fe (NHy)2 (SO4)2.6H,0 and MnSO4.4H,0O were used to soak the particles of pumice and the pH of solutions were
adjusted to 12 and 8, respectively, by adding NaOH. The effect of soaking time was studied by varying the time of 24
h, 48 h, 72 h and 100 h. The beakers containing soaking particles of pumice were placed in a static state at room
temperature (20-25°C) and then dried in the oven at 110°C for 24 h. Finally, the dried particles were washed three
times by distilled water and then oven dried again at 110°C for 24 h '8, Uncoated pumice was prepared by washing
three times by distilled water and then oven dried at 110°C for 24 h. A scanning electron microscopy (SEM, model S-
3400N, Hitachi, Japan) was used to observe the surface of coated and uncoated pumice.

2.3. Batch adsorption experiments

Batch adsorption experiment was carried out at room temperature (20-25°C), pH 7; 10 g/L of adsorbent dose; 0.30-
0.50 mm of adsorbent diameters; 100 rpm of agitation speed and 90 minutes of contact time. In each experiment, 100
mL of Fe (II) and Mn (II) solutions of known initial concentration were treated with three kinds of adsorbents in a set
of erlenmeyer flasks and shaken with a shaker machine at a speed of 100 rpm. After 90 minutes of contact time, the
adsorbents were separated from the metal solutions by centrifugation at 2500 rpm for 5 min. The supernatants were
measured for the concentration of Fe (II) and Mn (II) using atomic absorption spectrophotometer (Rayleigh WFX 320,
China). The amount of metal ions adsorbed by the pumice was gotten as the difference between the initial and final
ion concentrations of the solutions. All experiments were repeated three times and results presented are, consequently,
the averaged values of replicate tests.

The removal efficiency, R (%), was calculated using the equation (1), below:

R = 2% » 100% (1)

Ce
where Cy and C, are the initial and equilibrium concentrations of metals (mg/L), respectively.
2.4. Desorption experiment

Coated and uncoated pumices used in the adsorption experiment, after being separated from the solution, were
subjected to desorption experiments using 0.1 N HCI. The adsorbents were placed in several flasks containing 0.1 N
HCI and shaken at room temperature (20-25°C) and 100 rpm for 90 min. Furthermore, the suspensions were
centrifuged at 2500 rpm for 5 min. The supernatants were measured for metal ion concentrations using atomic
absorption spectrometry (Rayleigh WFX 320, China).

The percent of desorption was obtained from the following equation (2)

Concentration of metal desorbed

Percent of desorption = x 100% @)

Concentration of metal adsorbed
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3. Results and discussion
3.1. Effect of soaking time in iron and manganese coating

(a). Iron coated (b). Manganese coated
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Fig 1. The effect of soaking time of iron (a) and manganese (b) coating on Fe (II) and Mn (II) removal [at room temperature (20-25°C), pH 7; 10
g/L of adsorbent dose; 0.30-0.50 mm of adsorbent diameters; 100 rpm of agitation speed; contact time: 90 min, initial metal concentrations: 15
mg/L for Fe (IT) and 5 mg/L for Mn (II)].

Effect of soaking time is one of important parameter in iron and manganese coating of pumice for adsorption
process. The effect of 24 h, 48 h, 72 h and 100 h of soaking time in iron and manganese coating on Fe (II) and Mn (II)
removal is shown in Figure 1(a) and (b). The initial concentrations of Fe (II) and Mn (II) were 10 mg/L and 5 mg/L,
respectively. Figure 1(a) shows the effect of soaking time for iron coating on removal efficiencies of Fe (II) and Mn
(II) from aqueous solutions. An increasing trend with increasing soaking time was observed for removal of both ions
and the highest removal efficiencies were found at 100 h of soaking time with 84 % and 72% for Fe (II) and Mn (II),
respectively. Same increasing trend of removal efficiencies by increasing of soaking time was also observed in
manganese coating of pumice. However, the different results were obtained in manganese coating of pumice, as shown
in Figure 1(b). The highest removal efficiencies of Fe (II) and Mn (II) were found at 48 h of soaking time. At that
time, the removal efficiencies of Fe (II) and Mn (II) reached to 74 % and 71%. It shows decreasing removal efficiency
with increasing soaking time with a steep drop up to 48 h soaking time.

The results indicated that different types of metals have different optimum soaking time for pumice coating. Prior
to reaching the optimum soaking time, the maximum surface coating may not be achieved on the pumice that affect
their capabilities in adsorption metal ions. By the optimum soaking time, iron and manganese coating on pumice was
expected to increase the adsorption capacity of pumice by increase their surface area and pore structure .
Furthermore, 100 h soaking time for iron coating and 48 h for manganese coating were applied to pumice, which were
subjected to adsorption process for removal of Fe (II) and Mn (II) from aqueous solutions.

3.2. Adsorption of Fe (II) and Mn (Il) onto the coated and uncoated pumice

After being coated by iron and manganese, pumice was used as adsorbent in the adsorption of Fe (II) and Mn (II)
from aqueous solutions. To define the capacity of pumice, both coated and uncoated pumice were applied in the
adsorption process. Figure 2 displays the removal efficiencies of Fe (I) and Mn (II) from aqueous solutions. Iron-
coated pumice showed to have high removal efficiencies of Fe (IT) and Mn (IT) compared to uncoated and manganese-
coated pumice. More than 84% of Fe (II) and 72% of Mn (II) with initial concentration of 15 and 5 mg/L, respectively,
were removed by 10 g/L iron-coated pumice, while by using uncoated and manganese-coated pumice, the removal
efficiencies were less than 75% for the two ions.

559



560 Shinta Indah and Denny Helard / Procedia Environmental Sciences 37 (2017) 556 — 563

100
m Fe removal OMn removal
q 80
e
=
2
$ 60
S
=
%40
[
=
o
£ 20 |
14
0 1 L
Uncoated Iron coated Manganese
coated

Fig 2..Removal efficiencies of Fe (II) and Mn (II) from aqueous solutions by using three kinds of adsorbent: uncoated, iron and manganese
coated [at room temperature (20-25°C), pH 7; 10 g/L of adsorbent dose; 0.30-0.50 mm of adsorbent diameters; 100 rpm of agitation speed;

contact time: 90 min, initial metal concentrations: 15 mg/L for Fe (II) and 5 mg/L for Mn (II)].

Some researchers were reported that iron coating increased the surface areas of adsorbent, such as in iron oxide
coated sand 2°2!22, iron oxide coated olivine 2 and iron coated pumice as well ', Increasing the surface areas by
iron coating might have occurred through modification of pore structures and sizes as well as the attachment of iron
oxides with much higher areas.

The SEM images of the uncoated and coated pumice from Sungai Pasak showing surface morphology of the
samples at magnification of 5000x are illustrated in Figure 3. The surface of the uncoated pumice showed a highly
porous, smooth surface, cellular and irregular texture with larger cavities, which provides suitable sites for adsorption
(Figure 3a). After being coated, pumice Sungai Pasak showed the different pore structure, particularly for iron coated
pumice. As seen in Figure 3b, the pore morphological of pumice changed from homogeneous to heterogeneous
structure, may be due to the decrease in particle structure. The iron coated pumice are filled and partially blocked with
iron oxides and due to coating, the morphology of iron and manganese coated pumices were appeared to be porous
and rough with defined cavities. However, the extent of porosity and rough surface of iron coated was greater than
that of manganese coated (Figure 3c). The present observation is in agreement with the research studies conducted
by Kitis et al. (2007), Far et al. (2012), Sepehr et al. (2014), Shayesteh et al. (2016) !%18:13.16,

On the other hand, for iron coated pumice, iron oxide coatings mask or overwhelm the surface electrical properties
of the underlying material. Iron coating generally decreased the amounts of total surface basic groups. In addition to
impacts on surface areas and pore structures, iron oxide species bound on pumice particles also modify original surface
chemistries. Such factors may significantly affect the reactivity of original pumices, and they should be considered
when pumice particles are used as a support material, adsorbent, or filtration media "°.

3.3. Desorption study

Desorption experiment was performed to elucidate the mechanism of metal ion removal and recovery from the
three kinds pumice adsorbent; uncoated, iron coated and manganese coated. The data in Figure 4 gives the percent
desorption of the Fe (IT) and Mn (II) from the three kinds pumice adsorbent. It showed that at the end of 90 min contact
time, it was noticed that up to 20% of Fe (II) and 100% of Mn (II) were recovered from the three kinds of pumice
adsorbent.
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Fig 3. SEM images of uncoated pumice (a), iron coated pumice (b) and manganese coated pumice (c).
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Fig 4 Desorption percentages of Fe (II) and Mn (1) from three kinds of pumice adsorbent.
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These results indicated that the same interaction may occur between Fe (II) and Mn (II) as adsorbate and the three
kinds of pumice as adsorbent. Comparatively, desorption of both metal ions from the pumic adsorbent is greater for
Mn (II) than Fe (II) in all kinds of adsorbent studied. This observation may be due to the formation of stronger metal-
pumice bond with Fe (II) as a result of smaller ionic radius. lonic radius is the distance between the nucleus and the
electron in the outermost shell of an ion. The smaller ionic radius, the stronger bond between metal ion and pumice,
the more difficult to release from the adsorbent .

4. Conclusions

In this study, the potential of local mineral, pumice from Sungai Pasak, West Sumatera, Indonesia, has been
evaluated for the adsorption of Fe (II) and Mn (II) from aqueous solutions. The SEM images of this pumice showed
a highly porous, smooth surface, cellular and irregular texture with larger cavities, which provides suitable sites for
adsorption. Modification the pumice by coating with iron and manganese can increase the adsorption capacity of
pumice by increase the surface area of the adsorbent through modification of pore structures and sizes as well as the
attachment of iron oxides with much higher areas. Soaking for 100 h and 48 h in coating process were applied to
obtain iron and manganese coated pumice, respectively, which has given the highest removal efficiency for both
metals. Iron-coated pumice showed to have high removal efficiencies of two ions with more than 84% of Fe (II) and
72% of Mn (II) at the initial concentration of 15 and 5 mg/L, respectively. At the end of 90 min contact time, it was
found that up to 20% of Fe (II) and 100% of Mn (II) were desorbed from the three kinds of pumice adsorbent indicated
that the same interaction may occur between Fe (II) and Mn (II) as adsorbate and the three kinds of pumice as
adsorbent. These results indicated that pumice from Sungai Pasak, West Sumatera, Indonesia would be used as a
potential and alternative adsorbent for the removal of Fe (II) and Mn (II) from water and wastewater.
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