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PREFACE

SEATUC (South East Asian Technical University
Consortium) was founded in 2006 with the aims of creating
opportunities to exchange collaboration in educational and
research activities among its member universities; fostering
the exchange of scientific and engineering activities by the
member universities through symposia, publications,
promotion of research and personnel exchange for the benefit
of people in South East Asian countries. This year, the
Consortium will organize its 5™ Symposium on 24™ — 25t
February 2011 at Hanoi University of Science and
Technology (HUST), Vietnam.

The Symposium this year has broadened from 6 to 14
engineering fields with the total papers of 148. This record
number shows the popularity of the Symposium among
researchers and studenis of member institutions and the
continuous success of the Consortium.

On behalf of the Organizing Committee, I would like to
express my appreciation to Hanoi University of Science and
Technology (HUST) for their great effort in hosting the event,
and Shibaura Institution of Technology (SIT) for their co-
organization in holding the Symposium. My appreciations are
also to scientists, researchers and students who have
submitted papers and actively participated in the Symposium.

Prof. Dr. Ha Duyen Tu
Vice-President of Hanoi
University of Science and
Technology
President of SEATUC



Time Table of 5" SEATUC SYMPOSIUM, HUST (Vietnam) Feb. 24" _25™ 2011

DAY 1: 24™ February 2011 (Thursday)

TIME VENUE and EVENT
0945 |Venue: SEMINAR ROOM at the 10th Floor, Ta Quang Buu Library, HUST, Hanoi
12:00 |Event: Opening Ceremony of 5th SEATUC Symposium
i‘;'gg Lunch Break at the 10 Floor, Ta Quang Buu Library, H UST
ROOM 811 ROOM 812 Room 813 ROOM 8i4 Room 902
0S 12 OS 04 OS 05 0S 03 OS 03
SIT |Goro Fujita SIT |Taisuke Ishii SIT |Hiroshi Hasegawa UT™ ‘Syuhaida Ismail UTM |Azhan Abdul Aziz
SIT |Satoshi Matsumoto SIT |Yoshihiko Ito SIT |Kanlaya Rattanyu UTM | Ismail Bin Said UTM |Bagoes W.
13:00 SIT |Zulkarnain B.A.N. SIT |Masanori Muroi SIT | Krissana Nerakae UTM |Yendo Afgani (1) UTM |Didel M. Juliet
15220 | SIT |ArwindraR. SIT _|Pichitra Uangpairoj SIT |Makoto Mizukawa | UTM |Yendo Afgani (2) UTM |Laj, L.Y
SIT |Tatsuhiro Mineo SIT |Takayuki Arimatsu SIT |M.Azizi A. Rahman UTM |Alireza Daneshpour UTM |Hafizul Ridzwan Yahya
SIT :N_g,uyen Duc Tuyen | SIT Masayuki Kobayashi SIT  |Pham Ngoc Hieu SIT |Hoko Miwa (1) UTM |Aliyu Salisu Barau
HCMUﬂ Nguyen P. Khai SIT [Hiroki Obata SIT iPhi Nguyen Truong SIT |Hoko Miwa (2) UTM |Ho Chin Siong
15:20 )
1540 Coffee Break
HUST |Binh Minh Nguyen SIT |Nobutaka Maezaki SIT |Tadahiro Hasegawa 0OS 06 UTM |Farhana Abdullah
HUST |Le Minh Thuy SIT |Kenichi iwata SIT  |Skulkittiyut Weerachai SIT |Tatsuhiko Aizawa (1) | UTM |Abdullah Sani A
HUST |Luu Hoag Viet SIT |Masahiro Shibata SIT |Youichi Hanakura SIT |Tatsuhiko Aizawa (2) | UTM |Abdullal Sani Hj Ahmad
15:40 OS 14 KMUTT |Dau Bung Anh SUT |Chaiyapak S. SIT |Foo Jin Hoe UTM |Ismail Said
18:00 | HUST |Hoang ThiLinh  |KMUTT K. Saengchan SUT |Chompunuch Lapo SIT |Muhammad Zaimi | UTM |Juliana Johari
HUST |Pham Duc Duong HUST |Truong Q. Phong SUT |Jittima Varagul SIT |Yuki Kagawa UTM |[Kei Saito
HUST |Nbu Phuong Mai HUST |Nguyen T.X. Sam HUST |Hoang Vinh Sinh SIT |Yohei Hirohata UTM |Ludin, AN.M
HUST |Vu Thi Minh Hang TNUT |Nguyen T Q Dung SIT |Nor Akmal Fadil
18:30 GALA DINNER at the 10 Floor, Ta Quang Buu Library, HUST

0501 Energy and Environment

0S04:Bioscience and E£ngineering
0S08:Chemical Engineering
0S14:Textile Engineering

0S02:Information and Communication Technology
0S05:Robotics and Mechanical Engineering

0S10:Transportation Engineering

0S506: Materials Science
0S12:Electrical Engineering

0S03:Architecture, Urban Planning and Design




11me 1apie 015~ SEALUC SYMPOUSIUM, HUNT (Vietnam) Keb. 24™ — 25™ 2011

DAY 2: 25" February 2011 (Friday)

TIME ROOM 811 ROOM 812 Room 813 ROOM 814 Room 902
OS 01 0SS o02 0S| 0806 . 0S03 |
00:00 | SIT _[Jun Matsushita _SIT_|Eiji Kamioka HUST |DinhManh Cuong | SIT |HironoriSeki | UTM |Azizul, M.F |
10;20 SIT  |Hiroshi Morita SIT Hirotsugu Ishida HUST |Khong VuQuang | SIT |Kazuo Inoue | U™ E\/I_Ohimcd A.Said
UTM |Amer Nordin Darus SIT  |Itaru Sekita HUST |Le Minh Thuy | SIT  |Keiichi Hagiwara ) UTM | Mohammad_ghomeshi
UTM |Zanariah Jasmani SIT |Masacmi Kimura HUST ﬂ_!Ngo Van Hien (1) KMUTT|Piyapong A. UTM |Mahmud B.M J.
:gi{(]) Coffee Break
UTM |Farid Nasir Ani SIT  |Michiko Ohkura HUST |Ngo Van Hien (2) HUST |Le Tuan UTM !Zinas zachariah Bako
10:40 Mohd. Hamdan Bin | - ) ‘ _ o _ N |Sayy§d Javad Asad Poor
12:00 UTM |Hj. Ahmad SIT  |Nobora Horita HUST |Phu Khanh Nguyen HUST |D.T.IIL Hue UTM Zavei ‘
KMUTT |Eknarin A. SIT |Nurzal E.B. Ghazali HUST |Pham Huu Tuyen HUST Nguyen D.Nam | UTM |Mahdi Torabi o R
KMUTT|Suchada C. SIT  |Shuto Murai HUST |Minh Ngoc Tran HUST |Le Thi Chieu UTM |Mohd H. Rasidi
ggg Luch Break at the 10 Floor, Ta Quang Buu Library, HUST
KMUTT | Tarworn R. SIT 'Sinapong Settapat HUST |Truong Viet Anh HUST |P. Quang UTM |Wan M Z W Abdullah
ITB _|Edwan Kardena SIT |Yota Kogure HUST |Quoc Huy Vu HUST |Nguyen VanLuong | UTM |Nor Fadzila Aziz |
1300 _0S08 HUST |Nguyen Tien Thanh | HUST |Le Thi Thai HUST |Thai T.T UTM |Nursuriani Shaffee
15:20 SIT  |Benjaporn T. HUST |Phong H.Pham HUST |Pham T T Huong _ UTM |Nurzuliza Jamirsah
UTM |Ida 1. Muhamad HUST |Dang Khoa Nguyen HCMUT 'Nguyen T.P. Linh UTM |Rusli, N. B
| UTM | Eraricar Salleh HUST |Ha Quoc Trung HCMUT |Nguyen Phi Son UTM [Sara Lzrar Binti Aziz |
| KMUTT |Pakomn K. HCMUT |Tran Van Mien UTM |Sumaiyah B.O.
}2_218 Coffee Break
UTM Ahme_d H. Osm@_ UETI | I[fha_m HD.Duc | IK_MUTT| Chamnarn Tirapas .
15:40 Mohd. Hamdan Bin :
16:40 _UTM_ |Hj. Ahmad) (1) IHR | Dinh Minh Hai KMUTT|Nigel Poweri
Mohd. Hamdan Bin | F o
UTM  'Hj. Ahmad) (2) | SIT |Junko Tamura
16:45

Symposium Closing




Time Table of Intensive Workshop, HUST (Vietnam) Feb. 24™ 2011

Date: Feb. 24, 2011
Venue: Room 702, Ta Quang Buu Library, Hanoi University of Science and Technology (HUST), Hanoi, Vietnam

Time Events
14:00 Presentations for 9 person
17:00 The talk is 20 minutes for the presentation

i



® Date

®  Venue

14:00-14:20

14:20-14:40

14:40-15:00

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

16:40-17:00

Time Table of Intensive Workshop

February 24" (Thursday) 14:00—17:00
Room 702, Ta Quang Buu Library
Hanoi University of Science and Technology (HUST)

“Hypophosphite Bath Base Electroless Nickei Ternary and Quaternary Alloy
Deposition”

Muhammad Zaimi, and Kazuhiko Noda, Shibaura Institute of Technology

“A Web-based 3D Visualization to Promote Distance Learning”

Sittapong Settapat', Virasin Archirapatkave?, Tiranee Achalakul®, and Michiko
Ohkura', 'Shibaura Institute of Technology, *King Mongkut’s University of
Technology Thonburi Thailand

“The Similarity Index of Medicine Names Based on Character Shape Similarity”
Keita Nabeta', Takahiro Imai', Masaomi Kimura', Michiko Ohkura', and Fumito
Tsuchiya®, 'Shibaura Institute of Technology, *International University of Health and

Welfare

“A Study on Magnesium Recycling”
Yohei Chigira, and Seiichi Yoshikubo, Shibaura Institute of Technology

“Technological Trends of Digital Audio Players and Business Model for Future”
Jyunki Morimoto, Shibaura Institute of Technology

“Recycling of RE-Ba-Cu-O Bulk Superconductors”
Yotaro Shimpo, Shuichiro Taniguchi, Yoji Ikeda, Naoki Koshizuka, and Masato

Murakami, Shibaura Institute of Technology

“New Carbon Matcrial for Higher Rating of Electric Double Layer Capacitor”
Zulkarnain Bin Ahmad Noorden, Shibaura Institute of Technology.

“Model-Based Design for Service Robot System Development: A Contribution to
Society”

Mohd. Azizi Abdul Rahman, Akira Yasuda, and Makoto Mizukawa, Shibaura Institute
of Technology

“Studies on the Age Determination of Architectural Remains”

Hoko Miwa, Shibaura Institute of Technology

v



0OS 01: Energy and Environment

0S01-01

0S01-02

0S01-03

0Ss01-04

0S01-05

0801-06

0801-07

0S01-08

0S01-09

0S01-10

Evaluation of Total Water Resources Management in Selangor and the Assessment on
Resisting/Driving Factors for the Applicability of Tokyo's Water Conservation Plan
(SIT) Nafisah ABDUL RAHIMAN and Jun MATSUSHITA

Tool Life Design for Dry Metal Forming via Nano-Laminated DLC coating
(SIT) Tatsuhiko Aizawa and Nano Film and (Coat Laboratory LLC) Hiroshi Morita

Experimental study of natural convection heat transfer from straight rectangular fin arrays
(UTM) Tan Bat Heng and Amer Nordin Darus

The impact of land development on soil and water conservation in cameron highlands,
Malaysia
(UTM) Zanariah Jasmani

Microwave induces pyrolysis of used rubber tyres
(UTM) Farid Nasir Ani and Nor Syarizan Mat Nor

Sustainable design: Traditional Courtyard in hot climate
(U'TM) Rumana Rashid, Mohd. Hamdan Bin Ahmad, and Md.Sayem Khan

Effect of catonic polymers on specific methanogenic activity of anaerobic agglomerated
consorsium
(KMUTT) Eknarin Ariyavongvivat, Benjaphon Suraraksa, Pawinee Chaiprasert

Waste utilization of freeze dried mangosteen powder processing for commercial production
(KMUTT) Suchada Chaisawadi and Solot Suwanyuen

Three-Phase Flow Simulation Study on Mixing inside an 6,000 m3 Industrial-Scale
Anaerobic Wastewater Treatment Reactor by Computational Fluid Dynamics
(KMUTT) Tarworn Ruttithiwapanich, Wiwat Ruenglertpanyakul, Warinthorn Songkasiri

Preliminary characterization of sorptive properties of phytoplanktonic consortium in
tropical environment
(ITB) KURNIASIH, EDWAN KARDENA, AMINUDIN SULAEMAN, HERTO D. ARIESYADY

OS 02: Information and Communication Technology

0502-01

0502-02

Possibility of Brain-Wave based Context Aware System
(SIT) Eiji Kamioka, Tatsuya Kasahara, and Takahiro Sawatari

Extraction of frequently appearing contents from the table structure in package insert
information

(SIT) Hirotsugu Ishida, Keita Nabeta', Masaomi Kimura, Michiko Ohkura, Fumito Tsuchiya

01

05

09

15

21

29

32

36

40 v

44

46



0802-03

0502-04

0S02-05

0862006

0502-07

08S02-08

08S02-09

08502-10

0S02-11

0S02-12

0802-13

0802-14

0802-15

0802-16

Control Methods for Movable Nodes in Sensor Networks
(SIT) Itaru Sekita and Yoshihiro Niitsu

Analyses on description in medicinal package inserts
(SIT) Masaomi Kimura, Keita Nabeta, Michiko Ohkura) and (International University of Health
and Welfare ) Fumito Tsuchiya

Restoration support system for a historic textile market using virtual environment
(SIT) Michiko Ohkura, Mizuki Konuma, Yuri Kogure, Hitomi Ei, Akiko Sakai,
Sayaka Tanaka, Takashi [shidou, and Yoko Watanabe

A Smart Phone based Breath Monitoring System
(SIT) Noboru HORITA and Masateru MINAMI

Influence of the Scanning Time to Total Handover Interruption Time in Mobile WiMAX
(SIT) Nurzal Effiyana binti Ghazali and Eiji Kamioka

[nteractive system to assist rehabilitation in children: Step motion and sitting posture
(SIT) Shuto Murai and Michiko Ohkura

Modular Web Collaborative System for Distance Learning
Settapat, Ploypailin [ntapong, Tiranee Achalakul and Michiko Ohkura

Decision tree algorithm to be applied to unbalance-datasets
(SIT) Yota Kogure, Masaomi Kimura

Applying the paradigm of equational programming language — maude for matching
document problem on embedded device
(HUST) Nguyen Tien Thanh and Huynh Quyet Thang

Pkware cryptanalysis using a cluster of graphics cards

(HUST) Phong H.Pham, Tan N.Duong, Duc H.Nguyen, Thuy T.Nguyen, Thap M.Nguyen , Hung
D.Le, Minh Q.Dao, Dung H.Nguyen, Hoang H.Ngo and (Ministry of Police, Vietnam) Cuong
Q.Tran

Using vector taylor series for Vietnamese speech recognition systems in noisy environments
(HUST) Dang Khoa Nguyen, Anh Xuan Tran Thi, Quoc Cuong Nguyen, Huu Binh Nguyen

New broadcast protocol using distributed recursive waves
(HUST) Ha Quoc Trung

Automated system for inspecting printed characters on plastic cap
(KMUTT) Pakorn Kaewtrakulpong

Novel method for plagiarism detection using concept extraction and graph based
presentation
(UTM) Ahmed Hamza Osman, Naomie Salem, and Mohammed Salem Binwahlan

54

58

62

64

68

72

76

78

82

88

94

98

102



0Ss02-17

0802-18

The sustainable building design principle and practice in Bangladesh
(UTM) Rumana Rashid, Mohd. Hamdan Bin Ahmad, and Md.Sayem Khan

The Mashjid as architectural heritage: sustainability study of traditional mashjid
construction in Bangladesh
(UTM) Rumana Rashid, Mohd. Hamdan Bin Ahmad, and Md.Sayem Khan

OS 03: Architecture, Urban Planning and Design

0S03-01

0S803-02

0803-03

0S03-04

0803-05

0S03-06

0803-07

0S03-08

0S03-09

0803-10

Children social interaction in low cost flats
(UTM) Azhan Abdul Aziz & Abdullah Sani Ahmad

Islam, modernity, and national unity architecture and urban design in Malaysi
(UTM) Bagoes Wiryomartono

The effect of water on out door paved surfaces; a strategy to mitigate urban heat island
(UTM) Dide! Mabilong Juliet' and Dilshan Remaz Ossen

Urban design studio project: the revitalization of dungun as a culture and heritage town
(UTM) Lai, L.Y and lsmail Said

Urban sprawl in Malaysia: is compact development the answer?
(UTM) M. Rafee Majid & Hafizul Yahya

How sustainable is Iskandar Metropolis?
(UTM) Aliyu Salisu Barau and A.N.M. Ludin

Realization of low carbon and green cities urban development and in Malaysia
(UTM) Ho Chin Siong' Matsuoka Yuzuru and Janice Simson

The influence of green plot ratio on urban temperature: A review on implication of urban
greenery
(UTM) Farhana Abdullah, Kei Saito, Ismail Said

INCULCATICN OF GENERIC SKILLS TO ARCHITECTURE STUDENTS THROUGH
STUDIO PROJECTS — CASE STUDY: KG BAKAR BATU DEVELOPMENT PROJECT
(UTM) Aminatuzuhariah Megat Abdullah and Abdullah Sani Ahmad

Malaysian tropical plant for green roof use: responses to temperature and water stress
factors
(UTM) Hamidah Ahmad and Muhammad Lutfi Othman

vii

105

109

113

120

126

131

135

140

145

151

155

162



0S03-11

0S503-12

0803-13

0S03-14

0803-15

0S03-16

0S03-17

0S03-18

0803-19

0S03-20

0803-21

0803-22

0803-23

0803-24

FACTORS ATTRIBUTED TO PLACELESSNESS OF A PUBLIC PLACE IN HISTORIC
TOWN OF PENANG, MALAYSIA
(UTM) Ismail Said and Nor Zalina Harun

Planting technology of green roof for building in tropical cities: A review towards plant
sclection
(UTM) Juliana Johari, Mohd Hisyam Rasidi, Ismail Said

Quantitative study of relation between urban structure and ambient microclimate in new
developed housing area in Hohor, Malaysia
(UTM) Kei Saito, Ismail Said, and Mohd Hisyam Rasidi

Open source Gis-Based integrated land use assessment (ILA) prototype
(UTM) Ludin, A.N.M; Abd Razak, W.J.W; Majid, M. Rafee; and Saad, H.

A Geographic Information System (GIS) and Multi-Criteria Analysis for Sustainable
Tourism Planning
(UTM) Aminu.M., Mohd Ludin, AN., Azizul, M.F.,

Park Visitation in Residential Areas: A Case Study in Kkartoum
(UTM) Mohamed Ahmed Said and Ismail Said

Women participation and changes in Iranian house design
(UTM) Mohammad Ghomeshi and Mahmud bin Mohd Jusan

Flexible architectural design and user participation
(UTM) Khwla A.M.H. Alaraji and Mahmud Bin Mohd Jusan

Housing interior finish choice and preference to maximize person-environment congruence
(UTM) Zinas Zachariah Bako and Mahmud Bin Mohd Jusan

User's Motivations And Housing Attributes A Theoretical Framework
(UTM) Sayyed Javad asadpoor Zavei and Mahmud Bin Mohd J usan

Islamic values and their influences on architectural design
(UTM) Mahdi Torabi and Mahmud bin Mohd Jusan

Participatory approach to elicit children’s knowledge on environment in residential
neighborhood
(UTM) Mohd Hisyam Rasidi, Nik Nurhayu Nik Soh, Ismail Said, Tetsu Kubota, and Kouji Tajim.

Appropriate urban public open space
(UTM) Wan Mohd Zakri Wan Abdullah

Potentialities and challenges of green school ground for children’s outdoor learning: a
review
(UTM) Nor Fadzila Aziz and Ismai! Said

Vit
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173

179

185

190

194

198

201

212

215

221

227



0S03-25

0S03-26

0803-27

08S03-28

0S03-29

0S03-30

0S03-31

0S03-32

0803-33

0S03-34

08S03-35

0S803-36

Evolution of carving motifs in Malay traditional vernacular architecture in Kelantan and
Terengganu
(UTM) Nursuriani Shaffee and Ismail Said

Urban green space as part of ecological corridor as medium to stimulates social cohesion
among diverse culture in Malaysia
(UTM) Nurzuliza Jamirsah, Ismail Said, and Mohd Hisyam Rasidi

Low impact development: an approach to reprofit a conventional stormwater management
system
(UTM) Rusli, N., Majid, M.Rafee and Ludin, AN.M.

Biodiversity In Malaysia Towbship: A Review On Challenges and Trends
(UTM) Sara Jzrar Binti Aziz, Mohd Hisyam Rasidi and Ismail Said

Innovation in teaching urban landscape design studio
(UTM) Sumaiyah binti Othman, Zainul Hakim Mohd Zain, Hisyam Rasidi and Muhammad Farid
Azizul

Private finance initiative guidelines in Malaysia
(UTM) Syuhaida Ismail, and Aminah Md Yusof

Rebuilding and redefining the identity of a place: another approach on people reception on
the material of old urban elements
(UTM) Widya Fransiska Febriati Anwar and Ismail Said

Sustainable housing? : A socio-economy impact analysis of the PPRT free house receiver, a
Malaysian experience.
(UTM) Yendo Afgani, Mahmud Jusan

Kayik as a unique Indonesian public bath and community meeting place
(UIM) Yendo Afgani, Mahmud Jusan

Social sustainability through using architectural pattern of Islamic privacy in housing
design
(UTM) Alireza Daneshpour , Mohamed Rashid Embi , Hamidreza Daneshpour , Navid Saeidi

Rezvani

Bangkok Shophouse: An Approach for Quality Design Solutions
(KMUTT) Chamnarn Tirapas

Design as Research, Research as Design: extending the boundaries of research through
cultural production
(KMUTT) Nigel Power

ix
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240

246

251

255

263

267

279

284

288



08S03-37

0S03-38

0S§03-39

A Study on the age determination of architectural remains
(SIT) Hoko Miwa, Yoko Watanabe, Takashi Isshidou

Historical research on spacial transition of hikawa shrine
(SIT) Hoko Miwa, Yoko Watanabe, Takashi Ishidou

Migration and Aggregation Model of Farmers by Agent-based Approach
(SIT) Junko Tamura

OG5 04: Bioscience and Engincering

08§804-01

0S04-02

0S04-03

0S504-04

0804-05

0S04-06

0804-07

08504-08

Availability Assessment of Wavelet Analysis of EEG Signal
(SIT) Taisuke Ishii, Akihiko Hanafusa, Takashi Komeda

Analysis of a carbazole-degrading marine bacterium and the genes involved in carbazole
degradation

SIT) Kenichi Iwata, Toshio Omori and (Universiti Malaysia Sarawak) Yoshihiko Ito, Rintaro
Maeda, Azham Bin Zulkharnain

Effect of Muscle Fiber Length Change in Lower Leg Muscles on Postural Reflex during
Quiet Standing
(SIT) Masanori Muroi, Hiroki Obata, Shin-ichiroh Yamamoto

Intravital observation of capillary flow in human skin during tissue compression
(SIT) Pichitra Uangpairoj, Junji Tsukada, Takashi Komeda, and Masahiro Shibata

Development of the Upper Limb Patient Simulator

(SIT) Takayuki Arimatsu, Takashi Kinoshita, Yukio Kawakami, Shin-ichiroh
Yamamoto,Hiroyuki Koyama, Takashi Komeda and (Tokyo Metropolitan University) Kaoru
Inoue, Yuko Iio and (Toyo University) Yoshiyuki Takahashi

Development of a Master Slave System for Catheter Guide-Force Detection Mechanism for
Slave Robot-

(SIT) Masayuki Kobayashi, Masaru Ide,Hiroyuki Koyama, Shin-ichiro Yamamoto, Takashi
Komeda and (Molri Hospital) Makoto Mohri

Enhanced corticospinal tract of the ankle extensor and flexor muscles during standing in
humans
(SIT) Hiroki Obata, Hirofumi Sekiguchi, Shin-ichiroh Yamamoto

Hybrid Examination on Shape Design and Machanical Characteristic of THA using
Photoelastic Method and FEM
(SIT) Nobutaka MAEZAKI and Tsutomu EZUMI

292

296

300

304

308

312

314

318

322

326

330



0804-09

0S04-10

0S04-11

0S04-12

0S04-13

0S04-14

0804-15

Characterization and Structure of the extradiol dioxygenase involved in carbazole
degradation by Novosphingobium sp. KA1
(SIT) Kenichi Iwata, Azham Zulkharnain, Toshio Omori

Oxygen transport of microcirculation in skeletal muscle
(SIT) Masahiro Shibata, Pichitra Uangpairoj, and Junji Tsukada

Direct Detection of 16S rRNA from Escherichia coli by Colorimetric Sensing using Peptide
Nucleic Acid — Cyanine Dye Probe
(KMUTT) Dau Hung Anh and Werasak Surareungchai

Effects of rotational speech and radical distance on starch perforation and starch extraction
in conical-screen extractor
(KMUTT) K. Saengchan, M. Nopharatana, W. Songkasiri

Cloning and expression of gene encoding VP28 envelope protein of virus causing the white
spot syndrome disease on black tiger shrimp (Penaeus Monodon)
(HUST) Truong Quoc Phong, Khuat Huu Thanh

Cloning and expression ASPERGILLUS NIGER PBC BETA- GLUCOSIDASE IN PICHIA
PASTORISI SMD1168
(HUST) Nguyen Thi Xuan Sam, Truong Quoc Phong, Do Thi Thu Ha, To Kim Anh

A qualitative study of difficulties perceived by green tea producer of Tan Cuong Commune
Thai Nguyen Province in Vietnam
(HUST) Vu Thi Minh Hang, Tu Viet Phu, Ha Duyen Tu

0S 05: Robotics and Mechanical Engineering

0S05-01

0805-02

0805-03

0S05-04

Design Strategy for a Biped Robot Using System Design with Qualitative and Quantitative
Change
(SIT) Hiroshi Hasegawa

Determination of electrocardiogram for emotion recognition in the intelligent space
(SIT) Kanlaya Rattanyu, and Makoto Mizukawa

Gait Optimization of Tiptoe Biped Robot using Adaptive Plan System with Genetic
Algorithm(APGA)
(SIT) Krissana Nerakae, Hasegawa Hiroshi

Robot Technology (RT) middleware Expansion to Embedded Systems and Native Buses
(SIT) Makoto Mizukawa, Tsunehiko Fujita and Yusuke Zama
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0S505-05

0S505-06

0805-07

0505-08

0S05-09

0S05-10

0S05-11

~J

0S05-1:

0S05-13

0S05-14

0S05-15

Model-based design approach for service robot system development - A proposal of general
design
(SIT) M.Azizi A.Rahman, Akira YASUDA and Makoto MIZUKAWA

A new approach of neighborhood control for the optimization
(SIT) Pham Ngoc Hieu, Hiroshi Hasegawa

A versatile proton beam writing system for micro fluidic devices
(SIT) Phi Nguyen Truong, Ryo Teshima, Tadahiro Hasegawa, and Hyroyuki Nishikawa

Pneumatic micro liquid dispenser system for portable health care device
(SIT) Tadahiro Hasegawa and (University of Tokyo) Koji Ikuta

Human Posture Information for Service Generation in Intelligent Space
(SIT) Skulkittiyut Weerachai and Makoto Mizukawa

Micro valve chip to switch 10-directional outlet
(SIT) Tadahiro Hasegawa, Youichi Hanakura, and (University of Tokyo) Koji Tkuta

Effects of bending and heat treatment on thin stainless steel by finite element method
(SUT) Chaiyapak Sajjawattana', Somsak Siwadamrongpong’, and Usanee Kitkamthorn®

Design and Analysis of Double Decker Bus Chassis
(SUT) Chompunuch Lapo, Rattiporn Klomkaew, and Kontorn Chamniprasart
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PRELIMINARY CHARACTERIZATION OF SORPTIVE
PROPERTIES OF PHYTOPLANKTONIC CONSORTIUM
IN TROPICAL ENVIRONMENT
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ARIESYADY'

'Faculty of Civil and Environmental Engineering,
2Facuity of Mathematics and Natural Sciences,
Institut Teknologi Ban_dung, Jalan Ganesa 10, Bandung 40132, Indonesia

ABSTRACT

Characterization of sorptive properties of phytoplanktonic consortium in tropical environment has
been carried out by using phytoplankton consortium collected locally from a stabilization pond of
wastewater treatment plant. The sorption parameters including iodine number, methylene blue number,
functional groups of raw material of biosorbent, and morphological characteristic of cells surface were
investigated. Biosorbent was prepared by oven drying and grinding, resulting powdered biosorbent of
50-mesh (0,300 mm). The iodine number of biosorbent determined by using AWWA 1974-method is
433. Fourier Infra Red Transform (FTIR) study of biosorbent indicated the presence of functional
groups ot amine, carboxyl, phosphate, and hydroxyl. Those functional groups are known for their role in
binding metal ions. The micrographs of scanning electron microscopy revealed that the biosorbent has
porous structure indicating its sorption capability. The methylene blue value could not be determined by
using conventional method. The sorptive characteristics of phytoplanktonic consortium as shown from
the results indicating its potential to be used for the development of a novel, cheap, competitive, and
environmental friendly biosorbent for treatment of heavy metal-bearing wastewater.

1. INTRODUCTION techniques generating yet another problem in the
form of toxic sludge [7]. Therefore, there is today
Heavy metals pollutant pose a great threat to the a necessary to meet the environmental standards
environment and human health because of their at affordable cost. Biosorption is an emerging
nonbiodegradable characteristics, toxicity, and technology that can be easily adopted in low cost
biomagnification in the foodchain [1, 3]. Chronic to remove heavy metals from dilute and large
exposure to heavy metal ions is known to cause amount of industrial wastewaters [7,9,10].
serious  health problems such as renal
dysfunction, liver damage, and some of metal Phytoplankton biomass demonstrates different
ions are carcinogens and mutagens as well [1, 3]. affinities and adsorption capacities toward
Therefore, the removal of heavy metal ions from different metals and therefore are strong
the environment is enormously important [4]. candidates to be employed as biosorbent
materials [11]. To the best of our knowledge, the
Chemical precipitation, ion exchange, and biosorptive characteristics of phytoplanktonic
membrane filtration are some of the conventional consortium  naturailly abundant in nature,
methods widely applied for heavy metal removal particularly in tropical environment, have not
from water or wastewater [5]. These methods are been reported. This work investigated some
effective for removal of high concentrations of sorptive parameters of biosorbent, including
heavy metal ions, but they are not cost-effective iodine number, methylene blue adsorption,

for removing low concentrations (1-100 mg 1) of micrographs of scanning electron microscopy
the pollutants [6,7,8]. Furthermore, most of these

*To whom correspondence should be made
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(SEM), and FTIR spectrum
phytoplanktonic consortium biosorbent,

of the

2. MATERIAL AND METHODS
2.1 Collection of phytoplanktonic biomass

The biomass of phytoplanktonic consortium used
in this study was collected from a stabilization
pond located at Bandung, Indonesia, by using
gradual filtration techniques.

2.2 Preparation of biosorbent

The biomass collected from the pond was washed
three times with deionised distilled water in order
to remove any residual solution, dried in an oven
for 20 h at 60°C, and ground into powder. The
powder was sieved by using a 50-mesh sieve
(0,300 mm). The sieved powder finer than 0,300
mm was then examined its biosorptive
characteristics and compared to those of
powdered activated carbon (PAC).

2.3 Determination of iodine number and
methylene blue adsorption

The iodine number of the biosorbent was
determined by using the method of the American
Water Works Association (AWWA B604-74)
[12]. The methylene blue adsorption test is
carried out by using spectrophotometry method.
It is a quick test for substances prepared to adsorp
large molecules [13].

2.4 SEM and FTIR Studies

The SEM micrograpbs of the biosorbent (taken
on a model JEOL, JSM 6360 LA) are shown in
Fig.1. The FTIR spectrum’of the biosorbent was
obtained on a Perkin Elmer FTIR (Spectrum
GX). The IR spectrum is shown in Fig.2.

3. RESULTS AND DISCUSSION

3.1 Iodine number and

adsorption

methylene blue

The iodine number is defined as the milligram of
iodine molecule that can be adsorbed by 1 gram
of carbon when the iodine concentration of the
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residual filtrate is 0.02 N [12]. It is a measure of
the volume present in pores from 10 to 28
Angstrom in diameter [13]. It gives an indication
of the internal surface area of the carbon;
generally in many adsorbents the iodine number
is close to the Brunauer-Emmett-Teller (BET)
surface area [14].

The iodine number of phytoplankton consortium
biosorbent resulted in this study is 433 mg g'l,
lower than that of powdered activated carbon
(800-1300 mg g") [15]. The low iodine number
of the biosorbent might be due to it is a raw
material without any activation processed,
different from activated carbon. However, the
iodine number of the phytoplankton biomass is
significantly higher than that of other biomasses,
such as powdered dried biomass of 4cacia leaf -
(193 mg g') [unpublished data]. This result
indicates that the phytoplankton biomass can be
used potentially as metal ions biosorbent,

The methylene blue value is defined as the
number of mililiters standard methylene blue
solution decolorized by 0.1 g of adsorbent [14].
The methylene blue adsorption test gives an
indication of adsorption capacity for large
molecules having similar sizes to methylene blue
molecule and also generally correlates to surface
area of adsorbents. The spectrophotometric
method applied in this work could not obtain the
number of methylene blue adsorbed by the
phytoplanktonic biomass due to the interference
of chlorophyll content of powdered biomass.
However, the low value of physical adsorption of
methylene blue indicating the very low surface
area of phytoplanktonic cells (below 1 m* g™),
was observed in an experiment using fresh cells
of Spirulina sp. The experimental results showed
that physical adsorption was not the main
mechanism of metal biosorption by using
microalgal cells, it was estimated as only 3.7% of
overall biosorption capacity [16].

3.2 Analysis of SEM micrographs and FTIR
spectrum

Despite the fact that the methylene blue vatue of
the biomass could not be examined, the sorption
capability of the biomass towards large molecules
can be inferred from the presence of macropores
(>1,000 nm). The SEM micrographs of the
biomass show porous structure of the



phytoplanktonic cells with various pore distribution
(Fig. 1).

structure of the cells shown at magnification of
10,000 X.

The FTIR spectrum of phytoplanktonic biomass
shows that the biomass contains mainly amine,
carboxylic, phosphate, and hydroxyl moieties
(Fig. 2). Most of biosorption researches reveal
that sorption capability of various biosorbent

highly dependent on the abundance and
(a) availability ~of those functional groups
Fig. I (a) SEM micrographs of phytoplanktonic [16,17,18].
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biomass at magnification of 1,000 X; (b) porous

Fig. 2 FTIR spectrum of the phytoplanktonic biomass

The broad band appears at 3408 cm™ in the FTIR
spectrum of phytoplanktonic biomass can be
assigned to the stretching of NH, group [19,22].
The next bands appear at the region between 3200
and 2400 cm™ were attributed to O-H of carboxylic
acid [22]. Tt is well known that both groups play
important role on metal ions biosorption [23].

The peak at approximately 1660 cm™ was assi gned
to C = O stretching frequency. Generally, peaks in
the range of 1532 to 1560 cm™ and 1430 to 1443
em™ are assigned, respectively, to asymmetric and
symmetric stretching frequencies of carboxylate
moiety [19,20]. The role of this functional group to
bind metal cations was observed [11,16,2 [].
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The bands appeared near at 1050-1030 cm™ in
fingerprint region was assigned to P-O-alkyl
stretching frequency. Moreover, the bands present
at the region of 1300-1250 em™ is attributed to
P=0 stretching frequency. Therefore, it can be
suggested that the phytoplanktonic biomass
contains phosphate group. This group is widely
recognized for its binding capability towards
certain metal ions [11,17]. On the basis of the
absorptions intensity, it can be inferred the biomass
contains lesser amount of P=O compared with P-O
moiety. This is true for IR spectrum of Chlorella
species as well [11].

4. CONCLUSION



Based on this initial evaluation of biosorptive
properties, it can be concluded that the
phytoplanktonic consortium biomass in tropical
environment has abundance and various
functional groups made them well suited for the
removal of heavy metal ions in wastewater.
Whereas, the low value of iodine number and
methylene blue may be lead to the conclusion
that physical adsorption is not the maijn
biosorption mechanism of the biomass. Certainly
there are still many uncertainties and further
study is necessary.
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