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FOREWORD

The Materials Research Society of Indonesia (MRS-id) was established in June 2008
as a not-for-profit organization to serve a materials science community in
Indonesia through periodicals, scientific meetings, education, and other activities.
The focus of the MRS-id is to promote materials science and technology in
Indonesia, regional area (such as ASEAN and Asia), and global. The founding
President of the society is Prof. Mikrajuddin Abdullah. Today, MRS-id is a
growing organization as we have organized consistently a biannual conference up
to the third meeting this year. The organization is expecting to pursue nation’s
hope to solve issues such as energy, health, engineering that in overall requires the
role of advanced materials. MRS-id members are coming from multidiciplines
such as physics, chemistry, biology, mathematics and engineering focusing on the
advancement of material science and technology. MRS-id is always seeking for
collaboration, exchanging ideas across all scientific disciplines. Therefore, we
encourage you to join the membership of MRS-id. Finally, we thank you for the
participation in our meeting and look forward to making a good network.

Khairurrijal
President of MRS-id
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PREFACE

3rd MRS-id Meeting is the continuation of successful biannual series including 1st
MRS-id Meeting in Bali (2014) and 2nd MRS-id Meeting in Bandung (2016)
organized by Materials Research Society of Indonesia (MRS-id). This event was
also supported by universities, research institutions, professional associations and
industries. This conference is part of MRS-id contributions to the nation for solving
national issues in the field of energy, health, automotive, medical from the
perspective of advanced materials. Indonesia is a country that productive, young
human resources will play a significant role in generating science and technology
for the sustainable future. Moreover, Indonesia has biodiverse natural resources
that attracts much attention nationally or internationally. Therefore, international
scientific meetings are important to discuss the progress of science and technology
and becomes a platform for the networking. This year, the 3rd MRS-id Meeting
will be held on July 31st to August 2nd, 2018 back in Bali Island. The theme of
current meeting is “Materials for Energy and Environment Sustainability”. This
theme is in accordance to the United Nations program, i.e. “Sustainable
Development Goals (SDG)”. Let’s meet in Bali and enjoy the meeting as well as the
network.

Rino R. Mukti
Chair of 3rd MRS-id Meeting
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Conference Program
Plenary Speakers:
Prof. Mikrajuddin Abdullah, Institut Teknologi Bandung, Indonesia
Prof. Norikazu Nishiyama, Osaka University, Japan
Prof. Andreas Waag, TU Braunschweig, Germany
Prof. Andrey Rogach, City University of Hong Kong, China
Prof. Kunio Ishikawa, Kyushu University, Japan
Prof. Russell Howe, University of Aberdeen, United Kingdom
Assoc. Prof. Dr. Lydia H. Wong, Nanyang Technological University, Singapore
Symposium A: Photonic and Optical Materials
Chair: Danang Birowosuto, NTU
Co-Chair: Arramel, NUS
Keynote Speakers:
1. Dr. Hendrik Oktendy Lintang, MRCPP, Indonesia
2. Dr. Hutomo Suryo Wasisto, TU Braunschweig, Germany
3. Prof. Dr. Takase Kouichi, Nihon University, Japan
Symposium B: Porous Materials and Membranes
Chair: I Gede Wenten, ITB, Indonesia
Co-Chair: Heru Susanto, UNDIP, Indonesia
Keynote Speakers:
1. Assoc. Prof. Dr. Toru Wakihara, The University of Tokyo, Japan
2. Assoc. Prof. Dr. Lee Siew Ling, UTM, Malaysia
3. Assoc. Prof. Dr. Veinardi Suendo, ITB, Indonesia
4. Assoc. Prof. Dr. Yogi Wibisono Budhi, ITB, Indonesia
Symposium C: Biomaterials and Biomedical Materials
Chair: Heni Rachmawati, ITB, Indonesia
Co-Chair: Ika Dewi Ana, UGM, Indonesia
Keynote Speakers:
1. Assoc. Prof. Dr. Ahmad Nizam Nik Malek, UTM, Malaysia
2. Assoc. Prof. Dr. Heni Rachmawati, ITB, Indonesia
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Symposium D: Electronic and Magnetic Materials
Chair: Darminto, ITS, Indonesia
Keynote Speakers:
1. Prof. Kohji Nakamura, Mie University, Japan
Symposium E: Materials Synthesis and Processing
Chair: Brian Yuliarto, ITB, Indonesia
Co-Chair: Vivi Fauzia, UI, Indonesia
Keynote Speakers:
1. Dr. Joan Daniel Prades, MIND-IN2UB, Spain
Symposium F: Modelling & Simulation of Materials & Devices and Materials
Informatics
Chair: Hermawan K. Dipojono, ITB, Indonesia
Co-Chair: Mohammad Kemal Agusta, ITB, Indonesia
Keynote Speakers:
1. Dr. Adam Badra Cahaya, UI, Indonesia
2. Dr. Leny Yuliati, MRCPP, Indonesia
Industry Talks
Ranjeet Singh, Micromeritics
Dr. Leo Ding - Era Mitra, Quantum Design USA
Serene Seah, Hitachi
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Program Schedule
Tuesday, 31 July 2018

Time

Activity

3:00 PM

-

5:00 PM

Registration at Aston Hotel Denpasar

5:00 PM

-

8:00 PM

Opening Speech and Welcome Dinner at Bebek Cacao Park
Address: Jl. Ir. Sutami, Desa Kemenuh, Gianyar (Buses are provided at Aston Hotel Denpasar)
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Wednesday, 1 August 2018
Time

Activity

Session 1 (Parallel Session)
Room 1

Room 2

Room 3

9:00 AM

-

9:10 AM

Keynote A1:

B1

M.Ota, Y.Hirotaka, Y.Uchida, N.
Nishiyama

C1

A.A.I.A.S.Komaladewi, A.K.Wardani,
I.W.Surata, I.D.G.A.Subagia, I.G.Wenten

9:10 AM

-

9:20 AM

H.O. Lintang

B2

D.Irmavianti, L.Roza, M.A.E.Hafizah,
C.Irmawan, Vivi Fauzia

C2

F.Khoerunnisa, H.Hendrawan,
Y.Sonjaya, S.Zarha

9:20 AM

-

9:30 AM

A1

Y.N.Wijayanto, A.A.Fathan, A.Kano,
D.Mahmudin, P.Daud

Keynote B1:

C3

S.N.A.Jenie, F.S.H.Krismastuti,
Y.Kusumastuti, H.T.B.M.Petrus,
A.Kristani

9:30 AM

-

9:40 AM

A2

S.Muhammady, Y.Kurniawan,
M.A.K. Purbayanto, Y. Darma

T.Wakihara, Z.Liu, K.Okabe, C.Anand,
Y. Yonezawa, H.Yamada, A. Ando,
Y.Yanaka, T.Yoshikawa, K.Ohara,
T.Okubo

C4

H.Sutanto, I.Marhaendrajaya,
G.W.Jaya, E.Hidayanto,
A.S.Supratman, S.Y.Astuti, T.Budiono,
M.A.Firmansyah

9:40 AM

-

9:50 AM

A3

D.Mahmudin, D.P.Kurniadi, P.
Daud, Y.N.Wijayanto, G.Sugandi,
R.V.Manurung, A.Rifqi, M.Zain,
S.Shaari

Keynote B2:

C5

R.Anggraeni, R.Martien, D.Agustina,
I.D.Ana

9:50 AM

-

10:00 AM

A4

Arramel, H.Pan, T.J.Whitcher,
M.D.Birowosuto, J.Wu, A.Rusydi,
A.T.S.Wee

S.L.Lee, Y.K.Ooi, L.Yuliati

C6

N.Wahida, S.Hartati, Y.A.Rezeki,
D.Edikresnha, M.M.Munif,
K.Khairurrijal

xi

10:00 AM

-

10:10 AM

10:10 AM

-

10:20 AM

10:20 AM

-

10:30 AM

A5

N.Yulianto, S.Bornemann, J.Gulink,
Y.Herbani, S.Mariana, R.P.H.Adji,
J.D.Prades, A.Waag, H.S.Wasisto

B3

N.Aini, S.N.Chasanah, S.N.Khalifah,
V.Suendo, A.Prasetyo

Keynote C1:

A6

S.Mariana, G.Hamdana, M.Bertke,
J.Dickmann, C.Michel, J.Meyer,
N.Yulianto, G.Cagnoli, E.Peiner,
A.Waag, M.Granata, S.Kroker,
H.S.Wasisto

B4

W.W.Lestari, L.Larasati, H.Suwarno,
U.S.F.Arrozi

A.N.N.Malek and I.Ramli

Coffee Break and Poster Session

Morning Plenary Session
Room 2 (Ballroom)

10:30 AM

-

11:00 AM

Plenary Speaker 1
Prof. Norikazu Nishiyama – Osaka University, Japan
Design of Zeolite Composite Catalysts for Selective Formation of Light Olefin and p-Xylene

11:00 AM

-

11:30 AM

Industry Talk 1
Ranjeet Singh - Micromeritics
Textural characterization of catalyst by gas adsorption methods

11:30 AM

-

12:00 PM

Plenary Speaker 2
Assoc. Prof. Lydia Wong – Nanyang Technological University, Singapore
Low cost, solution processed materials for solar energy harvesting devices

12:00 PM

-

1:00 PM

Lunch

xii

Session 2 (Parallel Session)
Room 1

1:00 PM

-

Room 2

Room 3

1:10 PM

Keynote A2:

B5

A.T.N. Fajar, G.T.M.Kadja,
M.K.Wardani, I.N.Marsih, Subagjo,
V.Suendo, R.R.Mukti

C7

K.Kamaruddin, I.Sriyanti,
D.Edikresnha, M.M.Munir,
K.Khairurrijal

H.S.Wasisto, F.Yui, K.Strempel,
M.F.Fatahilah, K.Frank, H.Kamrani,
F.Romer, H.W.Schumacher,
B.Witzigmann, A.Waag

B6

G.T.M.Kadja, I.R.Kadir, A.T.N.Fajar,
V.Suendo, R.R.Mukti

C8

S.Hartati, N.Wahida, Y.A.Rezeki,
D.Edikresnha, M.M.Murni,
K.Khairurrijal

1:10 PM

-

1:20 PM

1:20 PM

-

1:30 PM

A7

M.A.K.Purbayanto, Suryana,
Y.Kurniawan, E.Nurfani, Y.Darma

Keynote B3:

C9

H.D.Rahmayanti, E.Yuliza, E.Sustini,
M.Abdullah

1:30 PM

-

1:40 PM

A8

M.Taspika, F.A.Permatasari,
B.W.Nuryadin, A.H.Aimon,
F.Iskandar

E.Febriyanti, R.R.Mukti, V.Suendo

C10

I.F.Sukmana, P.Widiatmoko,
I.Nurdin, H.Devianto, T.Prakoso

1:40 PM

-

1:50 PM

Keynote A3:

B7

N.A.Zen, A.A.Pramana, A.H.Aimon,
F.Iskandar

C11

N.T.U.Culsum, A.Wibowo,
R.R.Mukti, Y.W.Budhi

1:50 PM

-

2:00 PM

Takase Kouichi

B8

W.Wulandari, M.Fatmawati,
G.Palwaguna, J.Rizkiana,
D.Sasongko

C12

Y.Kusumastuti, F.Y.Purwaningtyas,
N.R.E.Putri, H.T.B.M.Petrus,
Budhijanto, M.Kobayashi

xiii

2:00 PM

-

2:10 PM

A9

T.Granz, M.Temming, J.Xu,
Qomaruddin, C.Fabrega,
N.Yulianto, L.Daul, L.Koenders,
K.Triyana, E.Peiner, J.P.Prades,
A.Waag,H.S.Wasisto

2:10 PM

-

2:20 PM

A10

Nurhayati, V.Suendo, Y.Majima,
A.A.Nugroho, A.Aini, S.Lee

2:20 PM

-

2:30 PM

A11

W.O.S.Arsyad, A.Pristianti,
L.Agusu, R.Hidayat

Keynote B4:

C13

R.M.Putri, J.J.L.M.Cornelissen,
N.Katsonis

2:30 PM

-

2:40 PM

A12

R.V.Manurung, B.A.Prabowo,
G.Wiranto, I.D.P.Hermida, E.S.Rosa

Y.W.Budhi, M.Firlina, M.Z.Irriyanto,
E.Restiawaty, M.Miyamoto,
N.Nishiyama, S.Uemiya

C14

L.Handojo, A.Wardani, P.Aryani,
I.G.Wenten

2:40 PM

-

2:50 PM

A13

Qomaruddin, C.Fabrega, A.Waag,
A.Sutka, O.Casals, H.S.Wasisto,
J.P.Prades

2:50 PM

-

3:00 PM

3:00 PM

-

3:10 PM

B9

Pawawoi, A.Manaf, D.Prajitno,
R.Adhitya

Keynote C2:

B10

T.W.Samadhi, W.Wulandari, A.Suroto,
D.S.Agung

V.Saraswati, I.K.Adnyana,
S.Pudjiraharti, Heni Rachmawati

B11

I.C.Sophiana, F.Iskandar,
H.Deviyanto, Y.W.Budhi

C15

L.Handojo, Khoirudin, P.Aryanti,
I.G.Wenten

B12

M.N.A.Shah, R.Ismail, K.N.Ismail,
A.Hadi

C16

A.Afikah, V.Wijaya, Y.W.Budhi,
A.Wibowo

Coffee Break and Poster Session

xiv

Afternoon Plenary Session
Room 2 (Ballroom)

3:10 PM

-

3:40 PM

Plenary Speaker 3
Prof. Andrey Rogach – City University of Hong Kong, China
Light-Emitting Colloidal Nanostructures

3:40 PM

-

4:10 PM

6:30 PM

-

8:00 PM

Plenary Speaker 4
Prof. Kunio Ishikawa – Kyushu University, Japan
Carbonate apatite
-Next generation artificial bone augmentation material-

Gala Dinner
at Aston Hotel Denpasar

xv

Thursday, 2 August 2018
Time

Activity
Session 1 (Parallel Session)
Room 1

Room 2

Room 3

9:00 AM

-

9:10 AM

Keynote D1:

E1

N.I.Khamidy, E.Djurado

F1

R.Jonuarti, T.D.K.Wungu,
F.Haryanto, Suprijadi

9:10 AM

-

9:20 AM

A.M.Pradipto, T.Akiyama, T.Ito,
K.Nakamura

E2

J.Raharjo, H.Yuliani, Damisih,
A.U.Hapsari, Masmui, Grandevi

F2

A.Suhendar,
I.A.Putra,D.Mujahidin, Y.F.Ali,
U.Pasarai, R.Aditama, R.Hertadi

9:20 AM

-

9:30 AM

D1

D.Rahmawati, R.Hidayat,
A.H.Aimon, F.Iskandar

E3

S.D.Marella, N.Aini, R.Handayani,
A.Hardian, V.Suendo, A.Presetyo

F3

R.Marimpul, T.Winata, F.A.Noor,
I.Syuhada, A.Rosikhin

9:30 AM

-

9:40 AM

D2

R.Maharsi, A.F.Arif, T.Ogi,
F.Iskandar, H.Widiyandari

Keynote E1:

F4

D.H.Prajitno and V.Trisnawan

9:40 AM

-

9:50 AM

D3

B.Setiawan, A.H.Aimon,
F.Iskandar, A.Purwanto

C.Fabrega, O.Casals, F.H.Ramirez,
J.D.Prades

F5

P.Pitriana, T.D.K.Wungu, H.Bahar,
R.Hidayat

9:50 AM

-

10:00 AM

D4

M.Diantoro, Z.Nurdiana,
S.Suryani, Nasikhudin

F6

U.Nuravifah, S.E.Putri, Y.W.Budhi

E4

A.Badruzzaman, D.Junia,
F.D.Dirgantara, V.Marsya,
C.E.Rustana, D.S.Khaerudini

xvi

10:00 AM

-

10:10 AM

D5

A.O.Nandika, A.Patah, A.Rochliadi

E5

V.Marsya, F.D.Dirgantara, D.Junia,
A.Badruzzaman, C.E.Rustana,
S.P.Simanungkalit

Keynote F1:

10:10 AM

-

10:20 AM

D6

B. Priyono, D.Sepala, Faizah,
A.Z.Syahrial, A.Subhan

E6

L. Oktavio, W.N.Putra,
C.A.Ramadhan, S.Harjanto

Adam B. Cahaya

10:20 AM

-

10:30 AM

Coffee Break and Poster Session:

Morning Plenary
Room 2 (Ballroom)

10:30 AM

-

11:00 AM

Plenary Speaker 5
Prof. Andreas Waag – Technische Universität Braunschweig, Germany
GaN optoelectronics: integration and miniaturization

11:00 AM

-

11:30 AM

Industry Talk 2
Dr. Leo Ding - Quantum Design, USA
Introduction of the cutting-edge techniques that are produced by Quantum Design USA

xvii

11:30 AM

-

Plenary Speaker 6
Prof. Russel F. Howe – University of Aberdeen, United Kingdom

12:00 PM

Catalytic Chemistry of Methanol to Hydrocarbons Investigated with Vibrational Spectroscopies

12:00 PM

-

1:00 PM

Lunch

Session 2 (Parallel Session)
Room 1

Room 2

Room 3

1:00 PM

-

1:10 PM

D7

C. Kurniawan, S.Wahyuni, Ramlan,
P.Sebayang

E7

Z.Jalil, A.Rahwanto, A.Hasan,
H.Malahayati, E. Handoko

F7

Fauziah A., F.A.Permatasari,
A.H.Aimon, F.Iskandar

1:10 PM

-

1:20 PM

D8

P.E.D.Putra, R.Irfanita, B.Triono,
M.A.Baqiya, Darminto, T.Kawamata,
T.Noji, H.Sato, M.Kato, Y.Koike

E8

M.Ariati and W.N.Putra

F8

Y.Dwihapsari, S.N.Zakiah,
Darminto

1:20 PM

-

1:30 PM

D9

A.Fadli, K.Komalasari, A.Adnan,
R.Rahimah, A.I.S.Addabsi

E9

W. Amananti, I.Tifani, A. Susanto, H.
Sutanto, Iis Nurhasanah

F9

M.Yusfi, T.D.K.Wungu,
M.M.Munir, Suprijadi

1:30 PM

-

1:40 PM

D10

A. Taufiq, S.Sunaryono, N.Hidayat,
M.Diantoro, A.Hidayat, N.Mufti,
S.Soontaranoon, E.G.R.Putra,
D.Darminto

Industry Talk 3

F10

G.T.M.Kadja, Ismunandar,
P.Setiawan, R.Kurniawan,
B.Burhan, A.A.Oktaviana, Rustadi,
B.Hakim

1:40 PM

-

1:50 PM

D11

N.A.S.Effendi, N.S.Samsi, R.Zakaria,
O.H.Hassan, M.K.Yaakob,
M.F.M.Taib, M.Z.A.Yahya, A.M.M.Ali

Serene Seah, Hitachi

F11

Fitriana, D.R.Adhika, B.Yuliarto,
Irzaman, Ferdiansjah, M.Z.Fahmi

xviii

1:50 PM

-

2:00 PM

D12

A.R.Fareza, L.Roza, V.Fauzia

E10

D.P.Benu, V.Suendo, R.R.Mukti

2:00 PM

-

2:10 PM

D13

Masripah, J.Setiawan, A.Zulys

E11

A.F.Fadli, S.Julaika, W.Widiyastuti,
H.Setyawan

Keynote F2:

2:10 PM

-

2:20 PM

D14

A.Z.Syahrial and L.T.Putriana

E12

Fahmi, D.N.A.Ayu, Widiyastuti, S.Heru

Leny Yuliati

2:20 PM

-

2:30 PM

D15

A.Z.Syahrial and V.D.Sartika

E13

L.Utari, B.Yuliarto, Nugraha, Irzaman,
Ferdiansjah, M.Z.Fahmi

F13

M.F.M Taib, D.T. Mustaffa, N.H.
Hussin,A.M.M. Ali, O.H. Hassan,
M.Z.A. Yahya

2:30 PM

-

2:40 PM

D16

S.Saehana, Darsikin, Z.Arifin, Nasar

E14

G.Febrianto, D.Karisma, D.Mangindaan

F14

Y.Susanti, G.T.M.Kadja,
A.Maghfirah, R.R.Mukti

2:40 PM

-

2:50 PM

D17

N.Z.S.Noreaini, M.K.Yaakob,
A.M.M.Ali, O.H.Hassan, M.Z.A.Yahya

E15

A.Maghfirah, G.T.M.Kadja, Y.Susanti,
R.R.Mukti

F15

R.J.Pamungkas, Rachmawati,
I.M.Arcana

-

3:00 PM

D18

R.D.Septianto, S.Zulkarnaen, L.Liu, Y.
Ishida, T.Aida, L. Prosescu,
M.Kovalenko, F.Iskandar, Y.Iwasa

E16

A.T.N. Fajar, F.A.Nurdin, G.T.M.Kadja,
R.R.Mukti

F16

G.U.N.Tajalla, L.A.T.W.Asri,
A.Wibowo

3:00 PM

-

3:10 PM

E17

S.Budiaman, H.Bahti, A.Mutolib,
A.Anggraeni

F17

I.D.Aditya, D.Matsunaka,
S.Suprijadi, Y.Shibutani

3:10 PM

-

3:20 PM

E18

M.J.Jalil, A.F.M.Yamin, I.S.Azmi,
S.H.Chang, N.Morad, A.Hadi

F18

M.Z. Mohyedin, A. Radzwan,
M.F.M Taib, M. Mustaffa, A.
Shaari, A.M.M. Ali, O.H. Hassan,
M.Z.A. Yahya

2:50 PM

F12

H. Madani, A.Wibowo, Y.W.Budhi

xix

3:20 PM

-

3:30 PM
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PL-1
Design of Zeolite Composite Catalysts for Selective Formation of Light Olefin and
Aromatics
Norikazu Nishiyama*
Division of Chemical Engineering, Graduate School of Engineering Science – Osaka University
*Corresponding Author. Email address: nisiyama@cheng.es.osaka-u.ac.jp
Abstract
<Core-shell zeolite composites for the production of p-xylene>
Development of new catalysts with high activity and selectivity is a key technology for the
future chemical and petrochemical industry to reduce energy consumption. In the future
society, biomass and natural gas including shale gas will play an important role as energy
and material sources. In particular, light olefins and benzene, toluene and xylene (BTX) are
important petrochemical compounds in chemical industry. We prepared core-shell zeolite
composite crystals consisting of an MFI structure by a zeolite over growth. The conversion
to olefin and BTX, especially p-xylene from various C1-3 feedstocks on core-shell zeolite
composites has been studied.
<Zeolite framework with metal elements>
Dry gel conversion method is an effective way to incorporate metal elements into zeolite
frameworks. We have synthesized Fe, Ga and Ge –incorporated MFI, BEA and AEI
zeolites. The catalytic performance of the nano-sized Fe-MFI in methanol to olefin (MTO)
reactions was investigated. The Fe-MFI nanocrystal catalysts showed higher propylene to
ethylene (P/E) ratios and lower light paraffin yields compared with MFI type
aluminosilicate zeolites (Al-MFI) for both the synthesis methods. In addition, nano-sized
Fe-MFI showed a higher P/E ratio (ca. 30) and a long catalyst lifetime.
Keywords: zeolites, catalyst, light olefin, aromatics
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PL-2
Textural characterization of catalyst by Gas Adsorption methods
Ranjeet Singh*
Micromeritics, India
*Corresponding author
Abstract
Textural characterization of any kind of solids remain as the priority task to carry out when
properties of solid has to be in depth studied and known. As the activity of solids,
especially those of catalysts, mainly depends on the dispersion and position of the socalled active species. It is well known that these active species are to be dispersed inside
the pores of the catalyst, thus, pore volume as well as pore size will play an important role
on the activity and selectivity of the catalyst.
Physical adsorption as well as chemical adsorption techniques are widely used to illustrate
the texture properties of solids. While the physisorption yields the adsorption isotherm
from which surface area and pore size distribution are collected, the Chemisorption
however, is used to characterize the dispersion of the active species within the accessible
surface of the solid. Combination of both technique yields complete information about the
texture of solids and the capacity to selectively adsorb gases, especially when adsorption is
made at high pressure.
Micromeritics is worldwide known as primary company to supply instruments capable to
produce effective and comprehensive results on the study of characterization. Hundreds of
published papers have accomplished their research by using the Micromeritics instruments
and successfully produced important results which adequately correlate with the expected
activity of their synthesized solids.
Keywords: chemisorption, textural characterization, isotherm
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PL-3
Low cost, solution processed materials for solar energy harvesting devices
Lydia Helena Wong*
School of Materials Science and Engineering – Nanyang Technological University, Singapore
*Corresponding author. Email address: LydiaWong@ntu.edu.sg
Abstract
Solar harvesting devices is a strong contender for the future clean renewable energy
resource. Silicon solar cell has been dominating the market for the past decades, but to
extend solar energy application beyond the rooftops and solar field, a more advanced
technology is needed. For example, a solar cell which is flexible and light weight could
open up application of solar energy in portable devices. Dye sensitized solar cells and
organic photovoltaic are examples of this class of solution processed photovoltaics but
their applications have been hindered by low power conversion efficiency and low
stability. In this talk, I will give an overview of my research activities in Cu-chalcogenide
thin film solar cells (CIGS and CZTS solar cells) which are more stable and have
competitive power conversion efficiency. These solar cells have been fabricated by solution
processed methods (spray pyrolysis and spin coating) which are cheaper than the
conventional vacuum based technologies. The techniques to improve the power conversion
efficiency to >10% will be discussed. I will also review our activities in artificial
photosynthesis which aims to produce O2 and H2 by splitting water using solar energy.
Nanostructured metal oxide (Fe2O3, BiVO4) and thin film CZTS have been used as
photoanodes and photocathodes of a photoelectrochemical device.
Keywords: solar cells, CZTS, metal oxide
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PL-4

Light-Emitting Colloidal Nanostructures
Andrey L. Rogach*
Department of Materials Science and Engineering & Centre for Functional Photonics – City University of
Hong Kong
*Corresponding Author. Email address: rogach@cityu.edu.hk
Abstract
I will provide an overview on several kinds of light-emitting colloidal nanostructures synthesized in
our labs, which include infared emitting CdHgTe and HgTe quantum dots [1-3]; red/infrared
emitting carbon dots [4,5]; and copper clusters based composite materials [6]. I will highlight the
correlation between the structural characteristics of carbon dots and perovskite nanocrystals and
their optical properties studied by advanced optical spectroscopy techniques [7-9], and demonstrate
their emerging applications such as luminescence nanothermometry [2,10].
Keywords: FTO, concentration, time deposition, and dssc application
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3. Z. Tian, D. Li, X. Zhang, D. Zhou, P. Jing, D. Shen, S. Qu, R. Zboril, A. L. Rogach. Full-Color
Inorganic Carbon Dot Phosphors for White Light Emitting Diodes. Adv. Opt. Mater. 2017, 5,
1700416.
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Carbonate apatite -Next generation artificial bone augmentation materialKunio Ishikawa*
Department of Biomaterials, Faculty of Dental Science – Kyushu University, Japan
*Corresponding Author. Email address: ishikawa@dent.kyushu-u.ac.jp
Abstract
Bone apatite is not hydroxyapatite [HAp: Ca10(PO4)6(OH)2] but carbonate apatite [CO3Ap:
Ca10-a(CO3)b(PO4)6-c(OH)2-d] that contains carbonate in apatitc crystal. However, sintered
HAp has been used in clinics as a typical artificial bone augmentation material since
CO3Ap powder causes inflammatory response, and CO3Ap powder cannot be sintered.
Osteoconductivity of the sintered HAp should be noted and sintered HAp allowed fruitful
benefit to the patients. Unfortunately, osteoconductivity of sintered HAp is poorer when
compared with autograft. Also, sintered HAp is not replaced to bone whereas autograft is
replaced to bone. Recently, CO3Ap block was found to be fabricated in aqueous solution
through dissolution-precipitation reaction using a precursor block such as calcium
carbonate. In this reaction, calcium carbonate block transforms to CO3Ap block
maintaining its macroscopic structure. When mandibular bone defect of beagle dogs was
reconstructed with HAp and CO3Ap granules, larger amount of new bone was formed
when reconstructed with CO3Ap and some of the CO3Ap granules were replaced to new
bone 3 months after surgery. In contrast, new bone formation was limited in the case of
HAp granules. To understand the difference of CO3Ap and HAp, osteoclasts were
incubated on their surface. Osteoclastic resorption was observed for CO3Ap, whereas no
resorption was observed for HAp. When human bone marrow cells (hBMCs) were
incubated on CO3Ap and HAp disk, much higher expression of osteoblastic differentiation
was observed for CO3Ap disk when compared to HAp. Therefore, higher
osteoconductivity of CO3Ap is thought to owe to intercellular signalling between
osteoclasts and osteoblasts along with material-cellular signalling. And, replacement of
CO3Ap is thought to owe to bone remodelling process. These results clearly demonstrated
that CO3Ap will be a next generation bone augmentation material. Superior properties of
CO3Ap as bone augmentation materials arose from the similarly to bone. Learn from the
bone may be a fruitful strategy for the fabrication of artificial bone augmentation materials.
Fortunately, CO3Ap granules were approved by PMDA and commercially available in
Japan as GC Cytrans granules.
Keywords: Artificial bone augmentation material, carbonate apatite, hydroxyapatite, bone
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GaN optoelectronics: integration and miniaturization
Andreas Waag1,2,3*
1Institute
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*Corresponding author. Email address: a.waag@tu-braunschweig.de
Abstract
Over the last two decades, GaN technology has become an important core technology for
solid-state lighting. Due to its huge impact on optoelectronics, reaching out into many
different applications, GaN can meanwhile be viewed as being one of the major technology
drivers for “the century of the photon”.
GaN technology has a strongly disruptive character, demonstrated e.g. by completely
replacing conventional lighting technology. In the future, many other applications will be
targeted. E.g. microscale GaN LEDs (µLEDs) will possibly even replace the existing display
technology. In general, massive miniaturization and integration of GaN devices will enable
not only µLED displays, but applications in additional fields like microscopy, optical
sensing, and nanometrology.
An overview will be given on GaN technology, with an emphasis on ongoing strategies for
implementing GaN micro-/nanostructures including novel 3D architectures like 3D LEDs,
3D nanoFETs, and 3D nanosensing devices.
Keywords: GaN technology, semiconductor technology, optoelectronics

6

PL-7
Catalytic Chemistry of Methanol to Hydrocarbons Investigated with Vibrational
Spectroscopies
Russell F. Howe*
Chemistry Department – University of Aberdeen, United Kingdom
*Corresponding author. Email address: r.howe@abdn.ac.uk
Abstract
The conversion of methanol to hydrocarbons over zeolite catalysts first came to
prominence in the 1980s with the commercial implementation in New Zealand of Mobil’s
methanol to gasoline process, utilising a ZSM-5 catalyst. Variations on this technology
followed, such as Lurgi’s MTO process, Haldor-Topsoe’s integrated TIGAS process, and
UOP’s MTO process utilising a silico-aluminophosphate zeolite catalyst. The declining
world stocks of oil, the abundance of remote natural gas and the availability of large coal
reserves in some parts of the world have revived interest in these technologies, and many
plants have now been built or are under construction for producing either transport fuels
or olefins from natural gas or coal using methanol as the intermediary. The chemistry of
methanol to hydrocarbons can be separated into three steps: the first formation of carboncarbon bonds from methanol; the steady state production of hydrocarbons in a working
reactor, and the eventual deactivation of the catalysts which causes loss of production.
Most attention in the literature has focussed on the steady state chemistry, and there is now
sound evidence for a so-called hydrocarbon pool mechanism in which a reservoir of
hydrocarbon species in the pores of the ZSM-5 or SAPO-34 zeolite catalyst undergoes
continuous methylation by methanol and cracking to form the observed gasoline range or
olefin products. Despite much research, the mechanism of formation of the first carbon carbon bonds from a molecule containing only carbon-oxygen bonds remains a mystery,
with many different proposals in the literature. Catalyst deactivation is widely believed to
involve the build up of intractable hydrocarbon residues in the catalyst pores, but detailed
characterisation of these residues is difficult. This talk will describe two complementary
spectroscopic techniques which address respectively initial carbon-carbon bond formation
and deactivation of working catalysts. In-situ synchrotron infrared microspectroscopy is
able to observe events occurring in the first few seconds after a methanol pulse enters a
single crystal of a zeolite catalyst. Inelastic neutron scattering spectroscopy on the other
hand is one of the few techniques able to observe molecular species in a working catalyst
operating under industrial conditions. The talk will illustrate the power of these two quite
different techniques for exploring the chemistry at the very beginning and very end of the
catalyst life in the methanol to hydrocarbons process.
Keywords: zeolite, vibrational spectroscopies, catalytic
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Granular Matter Behavior: Familiar Phenomena but Still Challenging
Mikrajuddin Abdullah*, Elfi Yuliza, Handika Dany Rahmayanti, Khairurrijal, and
Muhammad Miftahul Munir
Physical Material and Electronics Division, Faculty of Mathematics and Natural Sciences – Institut
Teknologi Bandung
*Corresponding author. Email address: mikrajuddin@gmail.com
Abstract
Granular matters are very common material around us. The phenomena related to this
matter can be observed in our daily life. Most people might think those are common thing
and nothing special with them. But for those who have passion in science, those very
common phenomena might contain rich of physical ingredients that challenging to be
explored. Indeed, there have been a lot of granular matters behavior investigated by many
authors, some of them are very specific, unexpected behavior, and many have potential
applications in industries as well as migh be used for disaster forecasting (such as
landslides). At the present talk, we show different behavior of granular matter that seems
rarely explored by authors, namely “granular braking” and granular tunnel stability. We
explored this topic since last three years and find some interesting results.
Keywords: granular matter, granular breaking, granular tunnel stability
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KN-A1
Photocatalyst Luminescent Composites of Group 11 3,5-Dimethyl Pyrazolate Complexes/Titanium
Oxide for Removal and Degradation of 2,4-Dichlorophenoxyacetic Acid
Hendrik O. Lintang1,2,3*
1Ma
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2Department
3Centre

of Chemistry, Faculty of Science and Technology – Ma Chung University

for Sustainable Nanomaterials – Universiti Teknologi Malaysia

*Corresponding Author. Email address: hendrik.lintang@machung.ac.id
Abstract
Titanium oxides (TiO2) and transition metal complexes have particularly received attention for the
development of photocatalyst materials with high catalytic activity. Recently, we have reported on
modification of TiO2 using luminescent trinuclear copper(I) 3,5-dimethyl pyrazolate complex where
the photocatalytic activity was improved 3 times higher than bulk TiO2 on the degradation of 2,4dichlorophenoxyacetic acid (2,4-D) as a model pollutant. Considering other metal ions in group 11
pyrazolate complexes can form similar luminescent properties based on their weak metal-metal
interactions; therefore, we report photocatalyst composites for the significant improvement of
photocatalytic activity in the removal and degradation of 2,4-D. Photocatalyst luminescent
composites (M(I or II)/TiO2) were successfully prepared using an impregnation method of all
complexes (M(I or II)) in weight ratios of 0.1–1.0 wt% to TiO2. In contrast to bulk TiO2 with 49% for
removal and 10% for degradation, photocatalyst composites Au(I)/ TiO2 and Ag(I)/ TiO2 with 0.4
wt% gave the highest removal and degradation in 85% and 36% in 1 hour. Interestingly, the
composite Cu(I)/ TiO2 with 0.4 wt% gave even better removal in 99% and almost the same
percentage of degradation. By using the same ligand for the complexation with Cu(II) ions, the
resulting photocatalyst composite Cu(II)/TiO2 with the same composition was found to show
enhancement in the degradation from 36% to 48% with similar percantage of removal. These results
showed that trinuclear Au(I), Ag(I) and Cu(I) pyrazolate complexes in TiO2 composites will
significantly improve the photocatalytic activity of TiO2 due to the reduction of electron-hole
recombination of TiO2. Moreover, trinuclear Cu(I) pyrazolate complexes with longer metal-metal
distance in composites as shown from the peak top of its emission spectrum (584 nm) for electron
transfer from conduction band of TiO2 is responsible for such performance in the removal. Indeed,
dinuclear Cu(II) pyrazolate complex with less rigid structure has more longer metal-metal distance
(emission wavelength at 566 nm) to give such better performance in the degradation. This work
demonstrated that modification of TiO2 with luminescent group 11 pyrazolate complexes at the
molecular level (different metal ions and rigidity) as photocatalyst composites is a new approach to
enhance photocatalytic activity of organic pollutants.
Keywords: degradation, 2,4-dichlorophenoxyacetic acid, group 11 metal complexes, luminescence,
titanium oxide
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Abstract
Gallium Nitride (GaN), with bandgap of 3.4 eV, has continuously attracted more attention
as a promising semiconductor material for next-generation micro-/nanoelectronics, which
are expected to unveil superiorities over their Silicon-based counterparts in terms of
switching speed, operation temperature, output power, robustness, and radiation
immunity. So far, most GaN electronic devices have been developed as AlGaN/GaN highelectron-mobility transistors (HEMTs), which naturally operate in depletion-mode (Dmode) attributed to their polarization-induced two-dimensional electron gas (2DEG).
Nonetheless, enhancement-mode (E-mode) or normally-off GaN transistors are preferable
because of their safer operation and simpler circuitry for both logic and switching
applications. In this work, vertical 3D GaN field-effect transistors (FETs) have been
realized in a top-down approach by integrating arrays of vertically aligned GaN nanowires
(NWs). Depending on the desired FET types, three different wafer structures were
employed (i.e., n-i-n, n-n-n, and n-p-n GaN stacks). Here, the influence of the channel
doping on the device performance was investigated. By combining SF6/H2 inductively
coupled plasma dry reactive ion etching (ICP-DRIE) and KOH wet chemical etching, GaN
NWs with smooth a-plane sidewalls and a unique mushroom-like geometry were
obtained, where the NW diameter could be precisely engineered to be as small as 50 nm.
Furthermore, advanced 3D nanofabrication processing involving atomic layer deposition
(ALD), electron-beam evaporation, polymer planarization, and nanophotolithography was
developed and employed to realize vertical GaN MOSFETs. By integrating 99 n-i-n NWs,
enhancement-mode (E-mode) operation could be obtained with a threshold voltage of 1.5
V, a high on-and-off current ratio of 109, a small subthreshold swing of 67 mV/Dec, and a
high drain current (Id) output of Id > 10 mA. Meanwhile, by embedding a p-channel inside
the NW, a more superior threshold voltage of 2.5 V could be demonstrated. Furthermore,
simulations carried out with Synopsys Sentaurus have been employed to gain deeper
insights into the underlying physics of the experimental characterization results and device
performances.
Keywords: field-effect transistor (FET), GaN nanowires, enhancement-mode, vertical
electronics
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Abstract
In this report, the physical properties of oxychalcogenides and oxypnictides as natural
superlattices will be introduced. These compounds have attracted much attention due to
various functions such as luminescence, thermoelectric power, photocatalyst,
superconductivity, ferro magnet. Our group has investigated the physical properties
including temperature dependence of the electrical resistivity, magnetization,
photoluminescence, and powder X-ray diffraction, photoemission spectroscopy using
synchrotron X-ray. From results against host compounds and the substitution effects, the
electronic structure will be proposed to explain physical properties.
I’d like to show the unusual electronic state of the Mn atom found in (LaO)MnAs Mott
insulator and room temperature ferromagnetism observed in non-magnetic semiconductor
(LaO)ZnPn (Pn=P, As, Sb).
Keywords: natural superlatice, photoluminescence, electronic structure
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Abstract
Zeolites have typically been synthesized via hydrothermal treatment, a process designed to
artificially mimic the geological formation conditions of natural zeolites. This synthesis
route, typically carried out in batch reactors like autoclaves, takes a time so long (typically,
on the order of days) that the crystallization of zeolites had long been believed to be very
slow in nature. Long periods of hydrothermal treatment also cause a burden on both
energy efficiency and operational costs. Recently, we have reported the ultrafast syntheses
of a class of industrially important zeolites within several minutes.[1,2] Further shortening
the crystallization time to the order of seconds would be a great challenge but can
significantly benefit the mass product of zeolites as well as the fundamental understanding
of the crystallization mechanism. Figure 1. (A) Flowchart for the continuous flow synthesis.
(B) XRD patterns for the the products synthesized over different periods at 260 °C. (C) SEM
image for the ZSM-5 product synthesized in. We present herein a continuous flow method
for the synthesis of ZSM-5 using pressurized hot water with extremely high temperature
(370 °C) as the heating medium. Direct mixing of synthesis precursor and the pressurized
hot water in a millimeter-sized continuous flow reactor could result in immediate heating
up to high temperatures (Figure 1A); consequently, the crystallization of ZSM-5, from
amorphous state to full crystallinity, proceeded to completion at a remarkably fast rate in a
system without the addition of any seed. The well-tuned synthesis precursor, obtained by
aging the initial aluminosilicate gel at 90 °C for a certain period, triggered the nucleation
and ensured the formation of ZSM-5 without any byproduct at extremely high
temperatures. Consequently, the crystallization rate surpassed the decomposition rate of
OSDA because of the creation of a favorable environment for ultrafast crystallization.
When a gel aged for 16 h was employed, fully crystalline ZSM-5 was obtained after a
synthesis for 6 s (Figure 2B). SEM image in Figures 2C shows that the ZSM-5 synthesized
after 6 s exhibited well crystallized facets.
Keywords: Zeolite ZSM-5, hydrothermal synthesis, ultrafast crystallization

12

KN-B2
Comparison Study on Molybdena-Titania Supported On TUD-1 and TUD-C: Properties
and Catalytic Performance
Siew Ling Lee1,2*, Yee Khai Ooi1, Leny Yuliati2,3
1Department

of Chemistry, Faculty of Science – Universiti Teknologi Malaysia

2Centre

for Sustainable Nanomaterials, Ibnu Sina Institute for Scientific & Industrial Research –
University Universiti Teknologi Malaysia
3Ma

Chung Research Center for Photosynthetic Pigments, Universitas Ma Chung, Villa Puncak
Tidar N-01, Malang 65151, Indonesia
*Corresponding Author. Email address: sllee@ibnusina.utm.my
Abstract
A direct comparison between nanostructured Technische Universiteit Delft-1 (TUD-1) and
Technische Universiteit Delft-Crystalline (TUD-C) as catalyst supports for molybdenum
doped titania catalysts was carried out. The characterizations results showed that TUD-1 is
a mesoporous amorphous silicate material with high surface area and porosity.
Meanwhile, TUD-C is an ordered mesoporous crystalline aluminosilicate matters featured
high acidity. In fact, TUD-C was obtained from the modification of TUD-1 with the
addition of aluminium isopropoxide as the zeolite precursor. The catalytic testing
demonstrated TUD-1 supported molybdena doped titania was inactive for epoxidation of
1,2-epoxyoctane and showed moderate activity and selectivity in epoxidation reaction of
1,2-epoxycyclohexane and styrene oxide. Meanwhile, TUD-C supported molybdena doped
titania achieved remarkably higher conversion yield for 1,2-epoxyoctane (2.7 mmol), 1,2epoxycyclohexane (4.8 mmol) and styrene oxide (6.2 mmol) respectively with 100%
selectivity under ambient condition with constant stirring. The results strongly indicated
that high Brønsted and Lewis acidic sites existed within the TUD-C framework is the key
factor for the exceptional oxidative capabilities for molybdena-titania catalysts.
Keywords: TUD-1; TUD-C; mesostructure; solid acid catalysis; epoxidation
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Abstract
Mesoporous materials are of enormous concern to the materials community due to their
pore structures in addition to catalytic, adsorption, conductive, and magnetic properties
that can readily be tailored1-5. Currently, reports on morphological development of
mesoporous materials are countless with silica based materials possess the highest
progress5-10. Today’s cutting-edge routes to tune up the properties of nanostructured
silica has shown significant development since the discovery of Stober silica, continued by
ordered mesoporous silica materials, and the recently reported bicontinous concentric
lamellar (bcl) silica11-13. The peculiar three-dimensional mesopore structure of bcl silica
has attracted much attention and proven to be exclusive from other conventional
mesoporous silica such as the MCM-41 family, SBA-15, or dendritic Mesoporous Silica
Nanoparticles (MSNs). The Continuous lamellar morphology in mesoporous silica
represents an exciting new class of nanostructured silica targeted for a wide array of
applications such as catalysis and sensing, separations, and drug delivery. Their hallmark
is the presence of continuous lamellar structures incorporated into the open channel walls
of amorphous nanostructured silica, which serves as chemically accessible route that can
be finely tuned for the vast area of applications. Here, we discuss the history and
development of the continuous lamellar silica emphasizing the most important recent
advancements regarding structures, morphology, formation mechanism and properties.
Keywords: Bi continuous concentric lamellar, continuous lamellar, mesoporous silica, open
channel pore, phase segregation.
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Abstract
This study investigated the effects of inhibition of other compounds in the form of N2 and CO on H2
recovery using Pd82-Ag18/Al2O3 membrane. The recovery of H2 was observed during the initial
period under steady state and forced unsteady state conditions. Variations used consisted of gas feed
composition in the steady state and the switching time (30, 60, and 300 seconds) in the unsteady state
conditions. The steady state operation was used as the basis for comparison of unsteady state
operation. The membrane performance was represented by hydrogen recovery and the time lag of
hydrogen permeation. The Pd82-Ag18/Al2O3 membrane dimension was 20 µm palladium thickness,
10 mm outer diameter, 90 mm length, and 2 mm support thickness of Al2O3. The feed gas consisted
of the combination of N2, CO, and H2 with N2 as sweep gas. The sweep gas was used to increase the
driving force of H2 permeation. The operating temperature used was 350oC with atmospheric
pressure. Argon gas was added to the feed gas to keep gas residence time in the membrane constant.
The permeability constant of Pd82-Ag18/Al2O3 membrane obtained in this study was 2.57x10-4 mol
H2/m.hr.kPa0,5 which showed higher when compared to Pd100 membrane. For binary system of H2N2, the H2 recovery decreased with increasing the concentration of N2 in the feed which showed in a
good agreement with other researchers. When the feed gas contained H2 and CO, increasing CO in
the feed decreased the recovery of hydrogen. The decrease of H2 recovery was caused by several
conditions such as concentration polarization, competitive adsorption between H2 and N2 or H2 and
CO, and dilution effects. During forced unsteady state conditions, H2 recovery was investigated in
three regimes with different switching times. The highest H2 recovery obtained was 24.5% and
achieved during quasi-steady state regime at ST 300 seconds. The H2 recovery during forced
unsteady state condition was found higher than H2 recovery during steady state condition. These
results prove our hypothesis that the implementation of process intensification through dynamic
operation during hydrogen separation which contains N2 and CO can be used for improved
hydrogen recovery.
Keywords: dynamic, feed composition, inhibition, membrane, palladium, steady state, switching
time
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Abstract
A dual antibacterial agents loaded on a carrier system (kaolinite) has been developed by
the attachment of cetylpyridinium bromide (CPB) on silver-kaolinite (Ag-Kao). The
analysis of CPB adsorbed on Ag-Kao and characterization of the CPB-Ag-Kao by XRD,
EDX and FTIR proved that the CPB molecules attached on the Ag-Kao and no changes
occurred on the kaolinite structure. The antibacterial effect of different amount of CPB and
Ag on kaolinite was investigated against Gram positive (Staphylococcus aureus ATCC
6538) and Gram negative (Escherichia coli ATCC 11229) bacteria. CPB-Ag-Kao has higher
antibacterial activity compared to Ag-Kao and the highest was recorded by CPB-Ag-Kao
loaded with 50% Ag and 1000% CPB satisfying the cation exchange capacity of the
kaolinite. The higher antibacterial activity of CPB-Ag-Kao against wide spectrum of
bacteria is due to the synergistic effects of two antibacterial agents loaded on a kaolinite as
a carrier system.
Keywords: antibacterial agent, kaolinite, silver, cetylpyridinium bromide

16

KN-C2
Nanomilling process to improve efficacy of Melinjo seed hard shell bioactive fraction
Vienna Saraswaty1,*, I Ketut Adnyana1,*, Sri Pudjiraharti2 and Heni Rachmawati1,*
1Faculty

of Pharmacy – Institut Teknologi Bandung

2Research

Unit for Clean Technology

*Corresponding Author. Email address: vsaraswaty@gmail.com, ketut@fa.itb.ac.id,
praharti@yahoo.com, heni@fa.itb.ac.id
Abstract
Melinjo (Gnetum gnemon) seed hard shell ethanol extract is evidently active as antioxidant
and antihyperuricemia. The bioactive fraction of Melinjo Seed Hard Shell (MSHS) is known
containing polyphenolic compounds and having a poor water solubility. In the present
study, MSHS nanopowders were prepared using high-energy ball milling to improve its
solubility. The effects of milling duration (0, 30, 60, 90 and 120 mins) on the
physicochemical characteristic and xanthin oxidase inhibitory activity of MSHS bioactive
fraction were evaluated. The nanoparticles were characterized with regard to size, surface
morphology, thermal property, and crystallinity. The ball milling process successfully
produced MSHS nanopowder with average particle size of 216 nm (PI 0.294) after 120
mins. SEM microphotograph obviously depicted a smooth surface, amorphous shape and
irregular edge of MSHS nanopowder. Thermal analysis revealed that MSHS nanopowder
has a lower water content than unmilled one. In addition, thermal degradation showed
that MSHS nanopowder is fully decomposed at temperature of 550-570°C, whereas the
unmilled one at the similar temperature was not fully decomposed and leaving carbon
residue. Furthermore, the XRD pattern of MSHS bioactive nanopowder exhibited the
decrease in crystalinity degree. The changes in the physical properties of the nanopowder
was followed by increment of total phenolic (Gallic Acid Equivalent/GAE) from 186.2 ±
7.34 to 240.9 ± 1.62 µg/mg. Hence, the xanthin oxidase inhibitory activity of MSHS
bioactive fractions increased 4 folds. This study illustrates that the development of MSHS
nanopowder held great potential as an approach to improve the MSHS bioactive fraction
solubility then enhancing xanthin oxidase inhibitory activity.
Keywords: Melinjo, nanopowder, solubility, xanthin oxidase
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Abstract
Controlling magnetic properties such as magnetocrystalline anisotropy (MCA), exchange
interaction and Dzyaloshinskii-Moriya interaction (DMI) in man-made multilayers plays a
key role in the next-generation spintronics. Here, from first principles by using film fullpotential linearized augmented plane wave method,[1] the electric field effects to the
magnetism in transition-metal thin films were systematically investigated.[2] The results
predict that the Fe thin films/MgO, a prototypical film of successful magnetic tunnel
junction devices, gives rise to a large out-of-plane MCA due to weak Fe-O hybridization at
the interface while the existence of an interfacial oxide layer is found to play an key role to
demonstrate the MCA switching. The change in the exchange interaction (i.e., Curie
temperature) and the DMI of the metal thin-films were explained via the electric-field
modification of the magnon dispersion due to the electric-field-induced screening charge
density. The electric field effects to the anomalous/spin Hall conductivities in the thin
films [3] will be further presented.
Keywords: electric field effect, magnetocrystalline anisotropy, exchange interaction,
Dzyaloshinskii-Moriya interaction, anomalous/spin Hall conductivities
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Abstract
Self-heating operation, or the use of the resistance-probing signal to warm up and control
the temperature of nanowire devices, has been the subject of research for more than a
decade. The state-of-the-art shows that this approach is serving to lower the power
demand in temperature-activated devices, especially in conductometric gas sensors. The
advantages of the efficient self-heating effect in nanowires have already been probed in a
broad range of systems and materials. But when it comes to transfer this operating
principle to new systems and materials natural doubts arise: how to do it? how much
savings in power will be achieved? After a thorough review of the state of the art, to be
presented in the conference, the following conclusions can be drawn: (i)The cross-section
dimensions of the wires are crucial, as the temperature is inversely proportional to the
square of the characteristic width of the nanoparticle. (ii)In terms of materials properties,
thermal conductivity is the determining factor for an efficient self-heating. Confinement
effects at the nanoscale can modify the thermal conductivity in the direction of improving
the efficiency. (iii)The electrical properties (electrical conductivity or resistivity) are not the
key factors to achieve efficient self-heating, but they are accountable for the conditions in
which the electrical power should be applied. (iv)Thermal loses with all elements in
contact with the self-heated material (usually, substrate and electrical contacts) are greatly
detrimental for the efficiency. While some thermal insulation is needed, just a few
nanometers might be enough to dramatically reduce these thermal losses. (v) Multiplewire configuration may help to create the suitable thermal insulation conditions,
facilitating device integration, but opening new challenges in device reproducibility. (vi)
The coupling between sensing effects and temperature effects on the nanowire resistance
affects the amount of power being dissipated. This effect does not compromise the ability
to increase the temperature of the material but limits the accuracy in con-trolling the actual
temperature reached in self-heating mode.
Keywords: nanowire, actuator, heating, self-heating, low power
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Abstract
Recent development of spintronics, which is the science and technology that study spin in
addition to electron charge as in conventional electronics, took great interest in the
manipulation of magnetic moments by spin current and vice versa. The study of spindependent transport in magnetic multilayer leads to the discovery of spin pumping effect,
pure spin current generation do to the electron’s spin-dependent scattering in magnetic
multilayers [1]. Reciprocally, spin current can be used to manipulate the magnetic
moments by spin transfer torque, the reciprocal effect of spin pumping. Such manipulation
is important for engineering of nanostructure devices involving magnetic materials.
Furthermore, since the spin current generation is not accompanied by electric currents, the
spin pumping effect can also be induced by the magnetic moment of insulating magnetic
layers. Utilization of magnetic insulator leads to new strategies in spintronics. Recent
studies show that spin pumping can arise from spin-dependent scattering that is induced
by the exchange interaction between the magnetic moment and the spin of adjacent normal
metal’s electron [2,3]. However, the studies only focus on the interactions of magnetic
moments and conduction electron spin right at the interface. To understand how magnetic
moments far from the interface can influence the spin current generation, we use a simple
model 1-dimension ferromagnetic spin chain and show how spin pumping can be
enhanced by the collective movements of the spin chain.
Keywords: spin pumping, spin current, spin chain
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Abstract
Performance of photocatalysts is greatly affected by the properties of the photocatalysts.
Therefore, in order to obtain high activity, the conditions to synthesize the photocatalysts
with good properties shall be considered carefully. Recent studies showed that composites
consisting of reduced graphene oxide and semiconductor material could show excellent
photocatalytic activities. In this study, highly active reduced graphene oxide-carbon nitride
photocatalysts were prepared by the photocatalytic reduction method. Several synthesis
parameters, which were graphene oxide loading, UV light intensity, duration of
photoreduction, and sonication time were investigated to obtain the most active
photocatalyst for degradation of N-Nitrosopyrrolidine under visible light irradiation. From
these synthesis parameters, sonication time was the only parameter that did not lead to the
changes in the photocatalyst properties and activities, while other parameters were found
to give influences on the photocatalyst performance. The most active sample was obtained
when the loading of graphene oxide was 5 wt% and it was prepared under low UV light
intensity of 0.4 mW cm-2 and sufficient photocatalytic reduction process for 24 h. In
addition to the experimental works, the optimum parameters were also supported
statistically by the response surface methodology. Among the investigated synthesis
parameters, the most significant interactions were observed between the UV light intensity
and the photocatalytic reduction duration. It was confirmed that the predicted optimum
percentage degradation matched well the experimental result. This work demonstrated
that the response surface methodology acted as a useful tool to optimize the synthesis
conditions, which in turn would lead to the optimized performance of the photocatalysts.
Keywords: reduced graphene oxide, carbon nitride, photocatalytic reduction method,
response surface methodology, photocatalyst
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Abstract
We propose a new metamaterial antenna on electro-optic (EO) modulator for wireless
terra-hertz detection through radio-over-fiber (ROF) technology. By wireless terra-hertz
signal irradiation to the proposed device, strong terra-hertz electric field can be induced on
the electric-LC metamaterial resonator. The induced terra-hertz electric field can be used
for optical modulation through EO effects when a light wave propagates into an optical
waveguide located under the capacitive gap which the strongest induced terra-hertz
electric field. Analysis of optical modulation is presented in details for operational
frequency of 0.1 THz. The device fabrication process and the results of its measured
characteristics are also reported.
Keywords: metamaterial antenna, electro-optic modulator, terra-hertz, radio-over-fiber
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Abstract
We study the structural and optical properties of ZnO films prepared by pulsed laser
deposition. The film was characterized by X-ray diffraction and UV-Visible spectroscopies.
We find that the as-grown film is amorphous with a small portion of crystalline structure
with lattice parameters of a = 3.268 Å and c = 5.229 Å. After hydrogen-annealing treatment,
the film is crystallized with lattice parameters of a = 3.241 Å and c = 5.203 Å. From UVVisible spectra, the low absorption edges of 1.44 and 1.43 eV are found for as-grown and
annealing treatments, respectively, which are suggested to be promoted by deficiencies.
Then, we use the generalized gradient approximation method to model the electronic and
optical properties of the annealed film employing the measured lattice parameters. Here,
the properties of ZnO, as the reference, ZnO0.94, and Zn0.94O are revealed. Bandgaps of
0.75 and 1.73 eV are obtained for ZnO and ZnO0.94, respectively. The larger bandgap of
ZnO0.94 is induced by the Fermi level increasing relative to the valence band maximum.
On the other hand, Zn0.94O is metallic induced by valence O 2p states with a minimum
interband transition (∆E) of 0.95 eV. To approach the experimental results, a shift of ∆E is
applied in the optical properties calculation. Based on the imaginary part of dielectric
function (e2(E)) for xy-plane, ∆E of ZnO and ZnO0.94 are 3.30 and 4.10 eV, respectively.
The optical dichroism of ZnO0.94 is smaller than that of ZnO. On the other hand, ∆E of
Zn0.94O is 1.80 eV based on e2(E) for z-axis leading to a flip of optical dichroism by Zn
deficiency in ZnO. Thus, the low absorption edge of the annealed film is induced by Zn
deficiency. Furthermore, plasmonic-states energy levels and the separation between
plasmonic peaks in ZnO are tuned by O and Zn deficiencies. This study shows the strong
contributions of the deficiencies to the optical properties and plasmonic states of ZnO film
which are essential for high-photon-energy plasmonic device applications.
Keywords: ZnO, electronic properties, optical properties, plasmonic states, deficiencies
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Abstract
Today, the development of wireless communication and optical fiber technology is very
rapid. Radio over Fiber (RoF) telecommunication system is a field that is in great demand
for research. One of the important components for RoF system is a filter based on planar
waveguide structure. Microring Resonator (MRR) is one of the easily modifiable structures
to improve its performance. MRR can be designed and fabricated in a variety of structures
and sizes. In this paper we propose one of the modified MRR structures, is the Multipath
Optical Ring Resonator (MpORR). The proposed structure is based on Silicon on Insulator
(SOI) materials. This structure can be applied as a Single Side Band (SSB) microwave
photonic filter component on a RoF telecommunication system. In this paper, we
investigated the optimum dimension of MpORR structure by using simulation computer.
The simulation result by varying the values of the gap width between ring and bus of the
waveguide and the radius length of the ring was obtained 100 nm for the width of the gap
and 2.5 µm for the radius length. The performance of SSB microwave photonic filter based
on MPORR structure also investigated by computer simulation. The simulation results
were obtained a wide of Free Spectral Range (FSR) and Bandwidth respectively 3.25 THz
and 40 GHz at 1550 nm frequency. Physical characterization with SEM of MpORR
structures from fabrication results using Electron Beam Lithography (EBL) will also be
discussed. The difference between the design and the fabrication result is very small. Based
on the results, this structure can be applied as a SSB microwave filter on 40 GHz RoF
telecommunication system.
Keywords: multipath optical ring resonator, radio over fiber, microwave photonic filter,
FSR
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Abstract
The ability to manipulate electronic excitations within molecules or an ensemble of
molecular nanostructures on a surface has enabled the tailoring of organic-based materials
with desired electronic and optical properties. Owing to its peculiar electronic ground
closed-state, the zetherene molecule is an emergent class of polycyclic aromatic
hydrocarbons (PAHs) with potential applications as active materials for optoelectronic
applications. Here, the zethrene derivative, namely heptazethrenes triisopropylsilyl
ethynylene (HZ-TIPS), is studied to identify plasmonic features in this exotic ̟-conjugated
system. We investigate the optical properties of thermally deposited HZ-TIPS thin films
on quartz using generalized spectroscopic ellipsometry (SE) technique at room
temperature with photon energies ranging from 0.60 - 6 eV. According to the SE spectrum,
the overall shape of the acquired complex dielectric function reveals several interesting
insights. [1] The first optical transition was recorded close to 1.85 eV, in agreement with the
earlier report by Li et al. [2] Furthermore, features of the absorption spectrum in the
vicinity of 3.40 eV – 5.20 eV coincide with reported values for the lowest unoccupied
molecular orbital (LUMO) and the highest occupied molecular orbital (HOMO) of HZ-TIPS
molecule, respectively. More importantly, the occurrence of a peak around 1.60 eV could
be attributed to a plasmonic feature in this system. The proposed model to interpret the
finding is discussed. To strengthen our finding above, photoluminescence and
photoelectron measurements confirmed the quality of the as-deposited HZ-TIPS thin films
on quartz. Our study has shed some light addressing one of the key challenges to
characterize this class of PAHs organic materials on surface which ultimately could have
exciting practical applications, such as light-harvesting dyes in organic solar cells or
photodetectors.
Keywords: zethrenes, plasmon, spectroscopic ellipsometry, photoelectron
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Abstract
Gallium nitride (GaN) is a promising semiconductor material for creating versatile LED
devices in various applications, including solid-state lighting, augmented reality, and
sensors. By transferring the nanostructured GaN LEDs onto flexible substrates, they could
even exhibit enhanced performance compared to flexible organic LEDs in terms of their
flexibility, longevity, and external quantum efficiency. To transfer GaN LED chips from
their original sapphire substrates to other substrates, laser lift-off (LLO) has been regularly
utilized in production of power LEDs as a reliable and reproducible technology. For the
normal LLO process, photons with energies above the band gap of GaN are used, so that
the energy is dissipated at the sapphire/GaN interface. These LLO processes are based on
expensive excimer laser technology, and due to limitations in available wavelengths, not
transferable to AlGaN LLO with higher band gaps. In this work, a femtosecond LLO
technology is proposed and demonstrated to realize free-standing GaN LED chips. The
used laser has a wavelength of 520 nm, a pulse width of 350 fs, and a repetition rate of 200
kHz. Even though the impinging photons have lower energy than the GaN bandgap (3.4
eV), the directed laser pulse is transmitted through the sapphire and reaches the interface
to the n-GaN layer, where it is absorbed by non-linear two-photon excitation.
Consequently, the selected-area of GaN layer is decomposed resulting in its lift-off from
the sapphire. The LED selective-area transfer is performed using a two-step LLO process
with different laser energies (Figure 1). From the experiments, InGaN/GaN LED chips
with a total area of 1 × 1 mm² were successfully separated from the sapphire substrate
(Figure 2), which exhibited an emission spectrum with peak wavelengths of ~465 nm in
cathodoluminescence and electroluminescence measurements. Transmission electron
microscopy was also used to verify the condition of InGaN/GaN multi-quantum wells
(MQWs).
Keywords: laser lift-off, LED, GaN, femtosecond laser
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Abstract
Mechanical loss is a critical material parameter for the sensitivity of many high-precision
measurement systems (e.g., force sensors, ultra-stable laser resonators, and interferometric
gravitational wave detectors). Although external damping (e.g., air or viscous damping)
possesses a higher influence under normal ambient conditions, internal damping caused
by the intrinsic material quality cannot be neglected. Besides affecting the quality factor
and transduction efficiency of the developed sensing devices, mechanical loss is linked to
Brownian thermal noise of the systems by the fluctuation-dissipation-theorem, which
strongly depends on the surface properties of the sensing layer. To study this influence,
silicon dioxide (SiO2) microcantilever arrays with various thicknesses (0.8-1.5 µm), widths
(10-100 µm) and lengths (10-1000 µm) have been manufactured by SiO2 micromachining
(Figure 1). In this case, two different fabrication techniques (i.e., thermal oxidation and
sputtering-based physical vapor deposition) were employed to realize thin SiO2 layers on
top of a silicon substrate for investigating the quality and optomechanical characteristics of
the cantilevers fabricated from them. For thermal oxidation, a combination of wet and dry
oxidations was used at a temperature of 1100 °C to produce good-quality SiO2 layers. After
being patterned using optical microlithography, free-standing SiO2 cantilever arrays were
released by subsequent hybrid etching processes (i.e., buffered hydrofluoric acid (BHF)based wet chemical etching and SF6/O2-based inductively coupled plasma dry reactive
ion etching (ICP-DRIE)). To avoid any failure in device fabrication (e.g., stiction and large
geometry deviation), the process parameters have been optimized revealing that the
employed recipes are versatile for both types of SiO2 cantilevers made by thermal
oxidation and sputtering methods. To evaluate the mechanical properties of the devices
including their resonance frequencies, a laser-based optical setup was utilized, in which the
yielded experimental results fit well with those calculated by finite-element modelling
(FEM).
Keywords: micromachining, SiO2 microcantilever, mechanical loss, optomechanical
sensing, ICP-DRIE
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Abstract
We study the electrical properties of in-plane ZnO nanorods grown by room-temperature
DC-unbalanced magnetron sputtering. For comparison, ZnO thin film is deposited as well.
Furthermore, surface morphology images and X-ray diffraction patterns show that the
nanorods diameter is ~78 nm with hexagonal wurtzite structure. Using planar
configuration with Cu contacts, the current-voltage (I-V) measurements of ZnO nanorods
show a high photoconductivity and low turn-on voltage under UV exposure compared to
ZnO film, indicating the improvement in photosensitivity. To further investigate this
result, the I-V measurement has also been carried out by using p-n (Si-ZnO) junction. The
sensitivity of planar configuration is higher about 3 times at bias voltage of 5 V than that of
p-n junction owing to the high distribution of oxygen vacancy along the nanorods surface,
as also supported by photoluminescence spectra. We propose that the planar configuration
of in-plane ZnO nanorods is more effective and provides the higher surface-to-volume
ratio. Our results show the importance of self-assembled ZnO nanorods to improve the
performance of photodetector.
Keywords: ZnO nanorods, magnetron sputtering, photodetector
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Abstract
Hydrothermal is a common favorable method for synthesizing a Carbon Dots (CDs) due to
its facile and green process. However, the photoluminescence (PL) properties of pristine
CDs will be damaged by their quenching effect that confines pristine CDs utilization as
solid-state materials. To overcome this problem, liquid CDs is dispersed in poly (vinyl)
alcohol (PVA) as a matrix for the composite films. To date, the study of CDs film is only
focused on its ultraviolet absorption properties. In this research, dual-peak absorption
properties of homogeneous CDs/PVA composite films were explored, and their optical
properties were investigated for the first time. The as-prepared composite films can absorb
both ultraviolet (UV) spectra center at 351 nm-wavelength and near-infrared (NIR) spectra
center at 625 nm-wavelength simultaneously. These properties are potentially applied as a
UV and NIR blocking layers.
Keywords: composite film, dual-peak absorption, carbon dots, UV and NIR block
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Abstract
Light-activated conductometric gas sensors based on ZnO nanostructures gain more
attention in recent years due to their advantages in energy consumption, lifetime, and
stability compared to their thermal-activated counterparts. Nevertheless, only a few
studies were carried out to directly compare the conditions of the illumination sources
with respect to sensor surface morphology and behavior. Therefore, in this study, ZnObased gas sensors with two different sensing surface morphologies (i.e., 2D planar ZnO
thin films on AlN and 3D ZnO nanorods on AlN) were investigated in terms of their
characteristics towards NO2 under UV-LED irradiation with various wavelengths (i.e.,
UV-A (395 nm) to UV-C (278 nm)) to compare light engines emitting photons with energies
above and below the band gap energy of ZnO. Two interdigitating comb-shaped Au
electrodes were patterned by photolithography and electron beam evaporation of a 300 nm
Au layer on an AlN-on-Si substrate for conductometric measurements. Subsequently, the
whole electrode area was covered with a ~300 nm ZnO seed layer in a Zn DC-sputtering
process followed by oxidation in air at 300°C. Furthermore, by employing well-controlled
chemical bath deposition (CBD), highly ordered ZnO nanorods with a diameter of ~200 nm
were realized on top of the Au electrodes, while their interstices were filled with entangled
ZnO nanorods. The sensors were characterized in a homebuilt measurement system
consisting of a Keithley SMU 2614B, an MGP2 reference gas mixer, and a hermetically
sealed gas chamber. At a constant NO2 concentration of 5 ppm in synthetic air, the planar
ZnO layer sensor already demonstrated significant resistance change and recovery time
improvements of 65.3% and 14 min under UV-B (305 nm) irradiation compared to other
applied wavelengths and dark measurements.
Keywords: gas sensors, NO2, UV-LED activation, ZnO nanostructures, chemical bath
deposition
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Abstract
Porphyrins have a tremendous impact in many scientific areas, especially in material
science, chemistry and physics. Up the present time, many studies have highlighted the
possibility to tailor the physical and chemical properties of porphyrin at the molecular
level to design novel catalysis, sensors and devices with applications in electronics,
imaging to organic optoelectronics, and so forth. As matter of fact that one of the
conspicuous characteristic of porphyrins, directly associated with their optical properties is
the aromaticity of the macrocycle. Uniquely the macrocycle of porphyrin molecule linked
by four methane bridges that union of four pyrrolic rings. In effect the aromaticity of
porphyrin is most frequently described in terms of the [18] annulene model. Furthermore,
the aromaticity of porphyrin is planar and can be approximate the ̟ electrons as being
confined inside a square-like container. Additionally, the aromaticity in porphyrin
molecular can be regarded as the quantum confinement effect as in the case of particles in a
two-dimensional box. Nonetheless, the quantum confinement effect in porphyrin
molecules as a quantum box has not been thoroughly explored. Therefore, our research is
designed to explore further the correlation between the confinement effect and the size of
delocalized electron cloud of molecular tetraphenylporphyrin, which revealed by both
direct and indirect methods, i.e. STM/STS (Scanning Tunneling Microscopy/Scanning
Tunneling Spectroscopy) and TDPL (Temperature-Dependent Photoluminescence),
respectively. In the final analysis of STM/STS and TDPL measurement show that the
confinement energies in tetraphenylporphyrin molecules have a strong correlation with
size of delocalization of electron cloud, i.e. molecular orbital.
Keywords: Aromaticity, porphyrin, quantum confinement effect, scanning tunneling
microscopy/scanning tunneling spectroscopy, temperature-dependent photoluminescence

31

A11
rGO Based Photo-anode in Dye-Sensitized Solar Cells (DSSC) and Its Photovoltaic
Characteristics
Wa Ode Sukmawati Arsyad1,*, Aricia Pristianti1, La Agusu1,*, Rahmat Hidayat2
1Physics

Department, Faculty of Mathematics and Natural Sciences – Halu Oleo University

2Physics

Department, Faculty of Mathematics and Natural Sciences – Institut Teknologi Bandung

*Corresponding Author. Email address: wdsukmawati@gmail.com
Abstract
We have succeeded synthesized rGO powder from graphite bar (commercially available)
using modified Hummer’s method, and subsequently attached rGO to the FTO surface by
dissolved the rGO powder in the solvent following by annealing process. The SEM-EDS
results had confirmed the attachment of the rGO layer to the FTO substrate and from the
XRD spectrum, the extracted interlayer distance (d) and average crystal size (D) were 0.41
nm and 0.6 nm respectively. For DSSC cells, we made two cells configuration, in the first
one, the rGO was made layer by layer with the TiO2 layer resulting configuration of
rGO/TiO2/rGO (SA2) and TiO2/rGO/TiO2 (SA3), where rGO was deposited by spin
coating and TiO2 was deposited by screen printing technique. The second one, the rGO
powder was mixed with TiO2 paste with several ratio in weight, namely TiO2:rGO 40:1
(SA4), 40:2 (SA5), and 40:8 (SA6) and then deposited on the FTO substrate by screen
printing. The reference cell was assigned as SA1 (TiO2 only). From the conductivity
measurement using four-probe method, the utilization of rGO layer increased the
conductivity of photo-anode layer, namely (1.37, 2.9 and 6.3)x10-2 Ω-1cm-1 for SA1 to SA3
and (1.5, 2.5, and 3.7)x10-2 Ω-1cm-1 for SA4 to SA6. From the photovoltaic measurement
we found that, the efficiency of the DSSC cell firstly increased with the insertion of rGO
layer, from 1.8% (SA1) to 4.59% (SA2), however, as the conductivity increased in SA3, the
efficiency of the cell then decreased to 3.22%. While for the composite of TiO2:rGO, the
efficiency of the cell reduced with the increased amount of rGO, from 3.45% (SA4) to 2.9%
and 1.9% for SA5 and SA6. It seems that the efficiency of the DSSC cell were highly
influenced by the conductivity of its component, where higher conductivity will reduce
efficiency of the cell.
Keywords: rGO, DSSC, photo-anode, conductivity, photovoltaic, efficiency
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Abstract
Sensitive, fast response, non-toxic and inexpensive sensors for reliable in situ nitrate (NO3−)
monitoring would be needed for a variety of applications in different fields, including
environmental monitoring, precision agriculture, biology, medicine, and others. Nitrate
fertilizers are used extensively in agriculture, and can negatively impact the quality of
rivers, groundwater and other water resources by stimulating the occurrence of
eutrophication-causing algal blooms and even caused potential impacts on human health.
A miniaturized conducting polymer based ion nitrate electrochemical sensor has been
prepared by electro-polymerization of pyrrole (PPy) in aqueous solution as the supporting
electrolyte, to form PPy/NO3- composite matrix on a gold electrode. Thick Film technology
or screen-printing technique has been selected as one of planar technologies suitable for
ion sensor fabrication due its simplicity, low cost, small size, high reproducibility and
efficiency in large-scale production. The electrochemical sensor showed strong catalytic
activity with regards to reduction of nitrate concentration. Scanning electron microscopy
and galvanostatic measurement were used for the characterization of the conducting
polymer composite and sensor, respectively. The detection limit of nitrate was found to be
1 µM. Moreover, the sensor exhibited excellent sensitivity, selectivity, and stability.
Keywords: conductive polymer, pyrrole, nitrate, thick film technology
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Abstract
Gas sensors based on CaFe2O4 nanopowders, which are p-type metal oxide semiconductor
(MOX), have been fabricated and assessed for ethanol gas monitoring under visible light
activation at room temperature. While most available conductometric sensing devices are
based on n-type materials (e.g., ZnO and SnO2), research has been directed towards p-type
gas sensors as potential future technology. Among them, CaFe2O4 stands out as a potential
candidate because of its suitable band gap [1.9 eV] for visible light-driven sensors. Lightactivated sensors offer some advantages, such as the possibility to drastically reduce the
power consumption by scaling down the light sources (LED platforms) or the possibility to
use other technologies incompatible with heat driven sensors (i.e., functionalization).
Therefore, in this work, we evaluated CaFe2O4 for ethanol sensing under visible light
exposure employing LEDs at room temperature. CaFe2O4 nanopowders were synthesized
by sol–gel auto-combustion method and deposited on commercial interdigitated electrodes
(Fig. 1-a). To investigate CaFe2O4 optoelectronic properties, resistance measurements were
conducted under different LED wavelengths (i.e., blue (465 nm), green (520 nm), and
yellow (590 nm)). In these cases, no gas was introduced to the chamber. From the results,
we corroborated that CaFe2O4 has good and stable responses under light on-off mode,
confirming the viability of using visible light to active this material instead of UV light (Fig.
1-b). To investigate the sensitivity of the CaFe2O4 sensors towards reducing gases,
different concentrations of ethanol vapors (i.e., from 50 to 100 ppm with an interval of 10
ppm) were then applied to the chamber under LED illumination. The first discovery to
note was that the resistance increased in presence of ethanol (reducing gas), confirming
that CaFe2O4 is a p-type material. From the obtained results (Fig. 2a-c), varied LED
wavelengths had yielded different responses of the sensors (Fig. 2-d), with a maximum
sensitivity of 3.7% at 100 ppm for green LED. In this case, the response and recovery times
were ~22 min and ~49 min, respectively. Because of their good stability, these visible light
activated CaFe2O4 nanopowders could be promising candidate for the next generation of
p-type MOX-based gas sensors.
Keywords: p-type metal oxide gas sensor, visible light activated, CaFe2O4 nanopowders
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Abstract
Lithium titanate (Li4Ti5O12) has attracted considerable interest as an alternative anode
material for lithium ion batteries which has long cycling stability and high safety. To use
Li4Ti5O12 as an anode material for lithium ion batteries, there remain some problems to be
solved. Lithium titanate has a low electrical conductivity, which leads to poor rate
performance. To improve the conductivity, a smaller Li4Ti5O12 particle has recently been
reported to be effective because of short pathways of electrons and high contact area
between electrolyte and electrode. Although various synthesis methods for nano-sized
Li4Ti5O12 particles have been reported, it has been still difficult to synthesize nano-sized
Li4Ti5O12 with less than 50 nm, which is favorable for the anode material. Here, we have
synthesized pure Li4Ti5O12 nanoparticles at low temperature via a new simple method.
Firstly, amorphous TiO2 nanoparticles with a particle size of 3 nm and a high reactivity
were prepared by using tetrahydrofuran as a solvent in the hydrolysis reaction of titanium
tetraisopropoxide. Pure Li4Ti5O12 crystals were obtained by introducing Li+ into the
amorphous TiO2 nanoparticles at room temperature followed by calcination at 400°C. The
Li4Ti5O12 particles had a small particle size of 10 nm even after calcination. The Li4Ti5O12
nanoparticles showed a high cyclic stability and high rate performance as an anode for
lithium ion battery.
Keywords: Lithium ion battery, lithium titanate, titanium dioxide, nanoparticles
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Abstract
Noble metal nanostructures show a promising potential as the heterogeneous catalysts due
to their high catalytic activity needed for the chemical industry. Tremendous development
of nanoscience and nanotechnology bring huge advances in controlling the morphology
and structure of metal nanoparticles for enhancing the selectivity and catalytic activity.
Here, we study the use of gold sharp-branch mesoflower (AuMFs) as a catalyst for
dehydrogenation of isopropanol to acetone. Au was synthesized in one step in water-based
solution using HAuCl4.3H2O, AgNO3, HCl, ascorbic acid, acetic acid, and chitosan. The
morphology of branched AuMFs was adjusted by controlling the addition of AgNO3. The
characterization results using FESEM, TEM, HRTEM and XRD showed that the presence of
AgNO3 can modify the morphology, surface area and crystallinity of AuMFs that related
to its catalytic activity. The conversion efficiency of acetone to isopropanol under
microwave irradiation was evaluated through the characteristic optical absorbance band of
acetone at a wavelength of 265 nm and the results show that the presence of AuMFs shows
the higher the conversion efficiency.
Keywords: Gold nanoparticles, catalytic activity, hydrogenation of acetone
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Vanadium doped TiO2 (Ti0.997V0.003O2) were supported on Indonesian natural zeolite using
sonochemical method to enhance its photocatalytic activity and efficiency. In this research,
Ti0.997V0.003O2 loaded into zeolite ranging from 10 to 30 wt%. The X-Ray Diffraction (XRD)
data showed that Ti0.997V0.003O2/Zeolite have characteristic structure of anatase, rutile and
modernite phase. It indicates that vanadium dopant induced the phase transformation
from anatase into rutile at 550 °C. Infrared spectra showed the typical vibrational mode of
TiO2 and modernite phase. The sharp peak at 1370 cm-1 which attributed to the lattice
vibration of TiO2 became weaker due to vanadium dopant. The Raman spectra showed
that the anatase vibration mode position shifted to higher wavenumber due to the
interaction between Ti0.997V0.003O2 and zeolite. Diffuse Reflectance Spectroscopy (DRS) data
revealed that 15% of Ti0.997V0.003O2 resulted in the highest absorbance in visible region and
the lowest band gap energy (2.77 eV or 447,9 nm) in comparison to the other compositions.
Keywords: Ti0.997V0.003O2, Indonesian natural zeolite, sonochemical method, anatase
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Abstract
A study of Pd modified zirconium-based Metal Organic Frameworks with trimesic acid
organic linker (H3BTC)—[Zr6O4(OH)4(O2C2H3)6(BTC)2] — (ZrBTC) and its hydrogen
sorption properties were performed. The ZrBTC was synthesized under solvothermal
condition with acetic acid as the modulator. 1, 3, 5, and 10 wt% Pd were embedded into the
MOFs via wet impregnation. X-ray diffraction analysis showed that the synthesized ZrBTC
have high good crystallinity with sharp characteristic peaks. Functional groups analyses
using FTIR showed a significant shift from 1,722 cm-1 to 1,589 and 1389 cm-1, indicating
the deprotonation of the carboxylic ligands to form coordination bonds with Zr4+ ions. The
materials were thermally stable up to 500 ºC according to TGA/DTA analyses. The
presence of Pd metal did not cause any chemical changes in the frameworks’ structure but
did change the morphology and decreased the crystallinity, surface area, and porosity by
1/10, as determined by SEM and surface area analyzer. Hydrogen storage measurements
showed that Pd@ZrBTC afford hydrogen adsorption up to 45 times higher than that ZrBTC
which could be due to a hydrogen spillover effect. ZrBTC with 10 wt% Pd loading
exhibited the highest hydrogen storage capacity of 0.56 wt% at 80 °C and 1.5 bar.
Keywords: MOFs, zirconium(IV), BTC, palladium, solvothermal, hydrogen

38

B5
Mesoporous MOR zeolite prepared via sequential acid and base post-synthetic
treatment
Adroit T.N. Fajar1,2, Grandprix T.M. Kadja2,*, Maryani K. Wardani2, I Nyoman Marsih2,
Subagjo4, Veinardi Suendo2,3, Rino R. Mukti2,3,*
1Ma

Chung Research Center for Photosynthetic Pigments, Universitas Ma Chung, Villa Puncak
Tidar N-01, Malang, 65151, Indonesia
2Division

of Inorganic and Physical Chemistry, Institut Teknologi Bandung, Jl. Ganesha No. 10,
Bandung, 40132, Indonesia
3Research

Center for Nanosciences and Nanotechnology, Institut Teknologi Bandung, Jl. Ganesha
No. 10, Bandung, 40132, Indonesia
4Department

of Chemical Engineering, Institut Teknologi Bandung, Jl. Ganesha No. 10, Bandung,
40132, Indonesia
*Corresponding Author. Email address: kadja@chem.itb.ac.id ; rino@chem.itb.ac.id
Abstract
MOR zeolite is one of the most important catalyst for many reactions in petrochemical
industries, however, it is susceptible to deactivation over cokes formation due to diffusion
limitation along its one-dimensional (1D) micropores. Post-treatment using alkaline media
provide good result in introducing mesopores into zeolite crystals. Nevertheless, this
method does not have a good agreement with low silica zeolite (Si/Al ratio <25) such as
MOR, especially in the complete absence of OSDA (organic structure-directing agent). To
overcome these problems, an acid treatment can be performed prior to the alkaline
treatment. In this work, we perform an investigation into the effect of acid type on the
sequential acid and alkaline post-treatment regarding mesopores formation in MOR
zeolite. The used acids were HCl, HNO3, and H2C2O4 whose Ka of 1.3×106; 24; and 5.4×10-2,
respectively. The results show that the extraction of Al is strongly governed by the acid
strength. The extraction of Al is also proportional with amount of formed silanol groups.
Thus, the synergy between increased Si/Al ratio and fabricated silanol groups are the key
of successful mesopores introduction. This insight is based on the characterization results
of XRD, 27Al and 29Si MAS NMR, Raman dan Infrared spectroscopy, SEM, TEM, and TGA.
Keywords: Mesoporous, MOR zeolite, post-synthetic treatment
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Abstract
It is known that the crystallization behavior of zeolites is focused between two extremes,
either solid gel transformations (solid mechanisms) or solution transport mechanisms
(liquid mechanisms). In this regard, we provide an investigation on the seed-assisted
synthesis of CHA zeolite, in which the overall processes avoid the participation of organic
structure-directing agents, using a series of advanced characterizations, including
diffraction (XRD), spectroscopy (ATR-IR, Raman, 29Si and 27Al MAS NMR, and XRF),
sorption (N2 adsorption-desorption) and microscopy (SEM). From this study, it is obtained
that both mechanisms may occur in a sequential fashion. Solid mechanisms initially govern
the crystallization through structural rearrangement; however, once the amorphous gel has
been completely transformed into a crystalline phase, the crystallization proceeds via
liquid mechanisms, that is, the incorporation of monomeric and/or simple oligomeric
aluminosilicate species.
Keywords: CHA zeolite, mechanisms, OSDA-free, seed-assisted synthesis
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Abstract
In this research, we have successfully synthesized faujasite-type zeolite and Fe2O3
nanoparticles mixed catalyst to decrease the viscosity of heavy oil in an aquathermolysis
reaction. Faujasite-type zeolite was synthesized by microwave-assisted thermal reaction
with different aging time, varied from 0, 7, 21 and 28 days. The Fe2O3 nanoparticles
synthesized by co-precipitation method at low temperature. The crystal structure, chemical
bonding and particle size of the sample were analyzed by X-Ray Diffraction (XRD), Fourier
Transform Infra-Red (FTIR) and Scanning Electron Microscopy (SEM), respectively. The
catalytic performance of the prepared samples was analyzed by an aquathermolysis
reaction with heavy oil. Based on the results, Fe2O3 nanoparticles can increase the
performance of the catalyst. The FTIR spectra were also conducted to investigate the
functional groups of heavy oil before and after reactions.
Keywords: Faujasite-type zeolite, Fe2O3 nanoparticles, catalyst, heavy oil, aquathermolysis
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Abstract
Coal fly ash contains alumina and silica which is potentially utilized to synthesize zeolite
A. This paper describes a study of zeolite A synthesis from coal fly ash via fusionhydrothermal method. It consists of two steps: pretreatment and the fusion-hydrothermal.
The pretreatment steps comprised of calcination of fly ash samples at 850°C for one hour
prior to washing of the samples by using HCl 3M at 90°C for one hour. The fusion step
involved a reaction between NaOH and pretreated fly ash at 550°C for two hours prior to
hydrothermal step at 90°C for two hours. A fly ash/NaOH ratio of 1.0 and 1.4; ratio of
NaAlO2 addition of 0.75 and 1.25, and aging time of 8 and 24 hours were conducted. It is
obtained that resulted zeolite A have a high crystallinity, approximately 98%, with the
specific area varies from 19,64—195,82 m2/g. According to SEM, chamfered cubic-shaped
of zeolite A was observed. In addition, the zeolite A performance as adsorbent was tested
and it was able to adsorp 99% of Cu2+ in an artificial solution. This imply that the zeolite A
which was synthesized using this method is applicable to be used as heavy metal
adsorbent.
Keywords: zeolite A; coal fly ash; fusion-hydrothermal
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Abstract
The addition of ZrO2 nanoparticles on Fe-18Al alloy was produced by the mechanical
alloying process with different volume fraction. The effect of the ZrO2 nanoparticles on FeAl alloy to the porosity and hardness was investigated. From the results of microstructure,
testing showed the intermetallic Fe-Al (white) and α-Fe phases (grey) while the presence of
porosity indicated by black color. The porosity tends to decrease with the addition of ZrO2
nanoparticles porosity which are visible on the Fe-Al alloy structure with 2% volume
fraction and the higher compaction load especially in the surface area. XRD test results
show the presence of the intermetallic Fe-Al, α-Fe and ZrO2 nanoparticles at 1% and 2%
volume fraction. It also indicated the presence of Fe2O3 and Al2O3 compounds which is
formed during the sintering process. From SEM results did not show the presence of ZrO2
particles while EDS test results showed differently. This happens because the ZrO2
particles are mixed or under the oxide layer of Fe2O3 or Al2O3. The porosity calculation
based on the microstructure shows that the addition of ZrO2 nanoparticles will decrease
the porosity percentage and so with the compaction load, but in contrast with milling
times. When associated with the hardness of the alloy, the less porosity formed then the
hardness will increase with the test results show for an alloy containing 2% vol. ZrO2 with
60 minutes milling time and 100 kg / cm2 compaction load had the lowest porosity level of
0.17% and the highest hardness value, which was 352.59 HV.
Keywords: Mechanical alloying, Intermetallic, Nanoparticle ZrO2, Porosity
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Abstract
Thermal conversion of biomass to produce energy inevitably generates ash as the residual
matter. Therefore, sustainable utilization of biomass should also consider reuse measures
for the ash. This research examines the conversion of locally available biomass ashes in
Indonesia into geopolymer, an environmentally more benign alkali-aluminosilicate
alternative to the ordinary Portland cement produced by low-temperature reactions
between aluminosilicate solids with concentrated alkali solution. The biomass ashes are
derived from corn stover, coconut shell, and sugarcane bagasse. Biomass ash blends are
formulated according to a ternary simplex centroid mixture experiment design, and
reacted with mixtures of 10.0M NaOH and Na-silicate as the activator solution. The
geopolymer-sand mortar specimens are heat-cured initially at 60 oC for 24 hours, followed
by cooling down and further curing at ambient conditions. The early compressive
strengths of geopolymer mortar samples range from 7.2 to 10.4 MPa, which surpasses the
SNI 15-2049-2004 national industrial standard for Portland cement with low heat of
hydration. Statistical analysis of the experimental data indicates that the early strength as a
function of biomass ash blend formulation is represented by a quadratic mixture model.
Bagasse ash produces the highest strength. The quadratic terms consist of bagasse-corn
and bagasse-coconut antagonistic blending terms. Morphology of the geopolymer mortar
fracture surface indicates good bonding with the sand aggregate. Extensive acicular crystal
growth within the amorphous geopolymer gel phase is observed in lower-strength
formulations, which points to the formation of zeolite-like phase in the geopolymerization
process. While the correlation of biomass ash type to the structure of the resulting
geopolymer is yet to be established, this work has clearly identified the technical feasibility
of producing geopolymer with satisfactory strength from tropical biomass ashes.
Keywords: geopolymer, biomass, ash, reuse, mixture, simplex
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Abstract
Benzene is one of the volatile organic compounds (VOCs) which is main precursors of
ozone and smog formation, not only contaminate the environment, but also are harmful to
human health due to its toxic and carcinogenic; therefore, the research on the removal of
benzene has attracted increasing interests during the last decade. Catalytic oxidation is the
best method of process VOCs in performance, working range, flexibility and operating
costs aspects. The most commonly used catalyst today is metal oxide based because it is
cheaper, easy to obtain, not poisoned, long lifetime, and has capability of regeneration.
Mesoporous Ce0.75Zr0.25O2 solid solution powders were successfully synthesized by a coprecipitation method. Combination of 10 wt.% of copper oxide, manganese oxide and
nickel oxide added to the Ce0.75Zr0.25O2 support by impregnation method showed higher
catalytic activity for catalytic benzene oxidation (T90% = 235oC) than that of pure oxide. All
catalysts were characterized using Hydrogen Temperature Programmed Reduction (H2TPR), X-ray Diffraction (XRD), Brunauer-Emmet-Teller (BET) Isotherm, and Scanning
Electron Microscopy (SEM) methods to find the interaction between metals, crystallinity of
the catalyst, surface area and pore volume of the catalyst, and morphology or surface
structure of the catalyst. Additionally, the optimized catalyst showed high stability during
the thermal aging experiment and long-term testing experiment, and it also showed a good
activity under the condition of high gas hourly space velocity of 288,000 mL g-1 h-1, which
presents a well candidate for replacing industrial noble metal catalysts for the removal of
benzene in low concentrations at low temperature.
Keywords: Benzene, Catalytic Oxidation, Metal Oxide Combination, Ce0.75Zr0.25O2 Support
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Abstract
Semi-crystalline ceria-zirconia, Ce0.8Zr0.2O2 nanoparticles had been successfully synthesized
by water/oil microemulsion method at room temperature with and without calcination
process. The basic understanding on the influence of microemulsion system and the
relation of calcination process on the microstructural of nanoparticles were studied.
Without calcination, the nanoparticles with a consistent size of the droplet size of
microemulsion, crystals and particles in the range of < 10nm were produced. Zirconia ions
incorporated into the ceria structure to form a complete solid solution of nanoparticles. The
specific surface area was 169.80 m2/g and it was recommended as a highly microporous
material. While, after calcination process, the degree of crystallinity of nanoparticles
increased. The crystals and particles size growth up to 12 nm, while the surface area
reduced to 46.59 m2/g. Therefore, it can be concluded that the proper microstructure of
nanoparticles CeZrO2 can be synthesized using the microemulsion method at room
temperature without calcination process and it is suitable for catalysts application.
Keywords: Cerium oxide; micro emulsion; semi-crystalline; nanoparticles; calcination
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Abstract
Polypropylene (PP) is a semi-crystalline polymer that widely used as porous membrane
material due to its good thermal stability, excellent mechanical properties, and high
chemical resistance. In recent years, porous PP membrane was mainly prepared by meltstretching technique. This technique can produce PP membrane with high mechanical
strength and low cost. Melt-stretching consists of four main processes: (a) melt-extrusion
process, (b) annealing, (c) stretching, and (d) heat-setting. The parameters of each process
are fundamental to determine the structure and performance of the porous PP membrane,
thus the selection of appropriate parameters of each process is very important. In this
work, the effect of annealing and stretching parameters on the structure and performance
of the porous PP membrane was investigated. The PP films was annealed at various
temperatures and then stretched under different stretching steps, including cold stretching,
hot stretching, and combination of cold and hot stretching. In addition, the stretching ratio
was also varied to study its effect to the pore structure, dimensional stability, and
permeability of PP membrane.
Keywords: annealing, cold stretching, hot stretching, polypropylene membrane, stretching
ratio
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Abstract
Biofouling is significant obstacle in water treatment membrane filtration. Biofouling
reduces membrane permeability, increases energy costs, and decreases the lifetime of
membranes. It is crucial demand for ultrafiltration membrane with anti-biofouling
properties. Benzalkonium chloride have been widely used for microbial control. In this
study, chitosan/PEG/MWCNT nanocomposites based ultrafiltration membrane were
successfully fabricated. Benzalkonium chloride incorporated into nanocomposites
ultrafiltration membrane exhibited antimicrobial properties, where the bacteria killing ratio
enhanced from 16.8% to 97.2% and 95.7% towards Escherichia coli and Staphylococcus
aureus, respectively. Benzalkonium chloride corporation also increased elasticity, average
pore radius, and flux of nanocomposites membrane, eventhough membrane hydrophilicity
was slightly reduced due to surface modification.
Keywords: anti-biofouling, membrane, nanocomposites, benzalkonium chloride
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Abstract
Fluorescent nanoparticles are used in a plethora of biomedical applications including
bioimaging and tracing of molecules. Hence, these nanoparticles may aid in the
development of new disease diagnostics and treatments. One nanostructure of particular
importance is silica (SiNPs), due to the range of favorable material properties such as high
surface area, ability to bind biomolecules covalently to the surface, biocompatibility,
biodegradability and non-toxicity. The current method for the preparation of SiNPs are
and not environmentally friendly considering the toxicity of the generated waste.
Geothermal silica may overcome these problems as a natural source of silica and offers a
more environmentally friendly pathway. Geothermal silica already possesses the main
intrinsic nano/mesoparticles properties and functional groups such as silica-dioxide on the
surface of which allows the capturing of fluorophores inside the nanoparticles both
physically and chemically. This work presents for the first time the detection of E. coli
using fluorescent silica nanoparticles (FSNP). The FSNP was derived for amorphous silica
geothermal waste and modified with the dye Rhodamine-6G. Characterization of the FSNP
include transmission electron microscopy (TEM), Fourier Transform Infra-Red (FT-IR)
spectroscopy, and fluorescence spectroscopy. The FSNP interacted with the protein of the
E. coli, an important pathogen indicator, resulting in quenching or decrease of emission
intensity of the FSNP. Furthermore, we observed the detection of E. coli under UV light,
resulting in decrease of intensity compared to the FSNP in the absence of E. coli. Orange
fluorescent halos around the E. coli colonies were also observed, proving that FSNP may
be applied for biomaging purposes. Continued studies are currently being conducted in
our laboratory to optimize the properties of FSNP as well as its ability for bioimaging and
detection systems.
Keywords: fluorescent silica nanoparticles, bioimaging, geothermal, biosensing, E. coli
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Abstract
Bolus is a material equivalent to tissue and is often used in radiotherapy process. The bolus
fabrication from a material equivalent to tissue is not easy, one of the alternative materials
used is silicone rubber. The aim of this research is to investigate the characteristic of
silicone rubber as bolus material by conducting electron density test and percentage of
surface dose (PSD). Electron density testing using CT-Scan and PSD using an electron
beam radiation from Linear Accelerator (LINAC) with two energies (8 MeV and 10 MeV).
The test result shows the value of electron density is 1.176 and almost close the value of
soft tissue electron density. The PSD value at 8 MeV and 10 MeV are 125.98% dan 120.50%,
respectively. These results indicate that the silicone rubber material can be used as an
alternative bolus material because it corresponds to the bolus function in radiotherapy.
Keyword: bolus, soft tissue, silicone rubber, electron density, percentage of surface dose
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Abstract
Appropriate biomaterial and controlled size particle are considered important components
to achieve effective delivery system. Reducing size of the particle is recommended because
it can overcome the barriers during cellular uptake. Carbonate apatite (CHA) was
proposed as candidate for protein delivery because it has high affinity to protein, high
biocompatibility and biodegradability, and increases protein stability. In this study, nanoCHA was prepared by simple precipitation method and protein ovalbumin (OVA) was
incorporated into the particles.There were no surfactant nor dispersing agents added to the
solution. The effect of stirring speed, temperature, and maturation time in reducing size of
CHA granules were investigated. The effect of the concentration of CHA and protein OVA
on particle size of CHA-OVA complexes were also observed. Particle size distribution was
determined using particle size analyzer (PSA). The morphology of CHA-OVA complexes
was examined with transmission electron microscopy. The characterizations of CHA-OVA
complexes was studied using Fourier’s transform infrared.Particle size of CHA-OVA
complexes significantly increased because the addition of protein. It wasas expected
because protein is tend to aggregate around the isoelectric point. The addition of the
protein results in micro-sized particle of CHA-OVA complexes. However, TEM
photograph of CHA-OVA complex showed that particles are spherical and uniform.
Characterization of CHA-OVA complex using FTIR showed that calcium ions from CHA
bindinto COO- groups of protein. It was shown that the method can be subsequently used
to incorporate protein for effective delivery system. In vivo studies are now on going in
our laboratory.
Keywords: carbonate apatite, ovalbumin, protein delivery
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Abstract
Tea leaves are the source of the world’s most popular beverage and known for its
widerange of health benefits since it contains rich number of polyphenols (catechin). The
number of Polyphenolic compounds in tea leaves are up to30% in green tea, but only 10%
in black tea. One compound group of the polyphenolic compounds known in Green tea are
the catechins. The benefits of Green tea (Camellia sinensisL) catechins are attributed to their
antioxidant, anticarcinogenic, antimicrobial, antiviral, antiobesity, antimutagenic,
antiangiogenic, antitumor, antiinflammatory and antidiabetic properties. Additionally,
they can prevent the development of cardiovascular and nervous systems diseases,
accelerate metabolism, and they possess strong bactericidaland bacteriostatic activity.
Catechins are known to have a relatively high molecular weight (458 g/mol) so only about
0.2-2.0% of the catechins consumed can be absorbed by the blood plasma. Therefore, pure
catechins have very slow release profile, in which only 45% of the total amount of catechins
that can be released into liposom within 24 hours. To control the dissolution rate of
catechins, the composite fibers of polyvinylpyrrolidone (PVP)-Green Tea Extract (GTE)
were synthesized through electrospinning technique while the PVP was used as the matrix
for Green Tea Extract (GTE). To improve the rate of spinning productivity, a new
technique of electrospinning was developed, named as nozzleless electrospinning system
where no needle is needed and the fibers can be produced from more than one jets. In this
experiment, the flowrate was fixed at 1 ml/h and the distance from the collector to wire
was 31cm. The applied voltage was varied at 13.2, 18.2, 20, 22.5, 25, and 30 kV. The average
of diameters of fiber obtained were then 2.412, 2.414, 1.014, 0.793, 0,906, and 0.702 µm,
respectively. In addition, the effects of variation in flowrate and the distance of wirecollector were also observed.The optimum fiber was obtained at applied voltage 13,2 kV,
with the average of fibers diameter of 2.412 µm
Keywords: Nozzleless electrospinning, fiber, green tea extract, PVP
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Abstract
Submicron particles of polyvinylpyrrolidone (PVP) containing green tea extract (GTE) has
successfully been formed using electrospray technique. The mixture of PVP dissolved in
ethanol (15 wt. %) and GTE in ethanol (10 wt. %) was used as a precursor solution. The
precursor solution with concentration of 13 wt. % was electrosprayed at an applied voltage
of 15 kV, a distance of collector to the nozzle at 15 cm, but several different flow rates.
From the obtained SEM images, it was found that the PVP-GTE submicron particles have
smooth and fine spherical appearances. Moreover, the average particles diameter of PVPGTE increased with the increase in flow rate of the PVP-GTE precursor solution. From the
measured FTIR spectra, it was confirmed that there is a molecular interaction between PVP
and GTE in the PVP-GTE submicron particles. The GTE was proven to retain their
antioxidant ability even after being encapsulated into the PVP particles as tested by the
DPPH assay method.
Keywords: electrospray, flow rate, PVP-GTE submicron particles, antioxidant
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Abstract
Polivinylpyrrolidone (PVP) have been used for various biomedical application as drug
delivery and highly higroscopic. Adding Cellulose Asetat (CA) can decrease drug
degradation rate. Synthesis of PVP/CA fiber can have mixed with many kinds of nature
material extract which can use for drug delivery and wound dressing, one of them is
mangosteen extract. Mangosteen extract have been used as drug for many kinds of disease,
because of their antioxidant and antibacterial activity. PVP/CA fiber loaded mangosteen
extract was obtained by electrospinning. Polyvinylpyrrolidone (PVP) with molecular
weight of 1.300.000, CA with molecular weight of 50.000, and acetic acid 98% were used as
polymer, additive and solvent, respectively. Mass ratio of PVP/CA is 6:4 with various
concentration which is 8, 9, 10, 11 dan 12 wt.%. Each of PVP/CA solution was mixed with
mangosteen extract (10 wt.%) for 6:4 mass ratio as precursor solution. Electrospinning
parameters such as high voltage 12,5 kV, flow rate 1 µL/menit and 10 cm distance between
needle and collector have applied. Average diameter of electrospun fiber for each
concentration were 400 nm; 489 nm; 567 nm; 570 nm dan 607 nm. FTIR analysis showed
intermolecular interactions of PVP, CA and mangosteen extract. Tensile strength depends
on PVP/CA concentration. Furthermore, PVP/CA electrospun fiber loaded mangosteen
extract can be developed for wound dressing application.
Keywords: Electrospun fiber, PVP/CA, Mangosten extract
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Abstract
One of the products processed from the cellulose of bacteria is Nata de coco. Nata de coco
has benefited as a source of cellulose because of its high purity. On this research will be
conducted studies on the absorption capacity of Nata de coco. In some samples of Nata de
coco even have the ability to absorb more than silica gel. Based on the calculation of water
absorption, water absorption is the highest attributed by Nata de coco type of Wong Coco
brand) on the cake which amounted to 22.664% with a composition of 0, 4 grams of Nata
de coco and 16 grams of cake. This means that every 0.4 gram of Nata de coco can absorb
water in a cake weighing 16 grams to 22.264%. These results are consistent with the results
of the FTIR characterization. Nata de coco can also absorb the water contained in other
foods such as apples, mangoes, malkist, wheat bread and wafers. Thus, Nata de coco can
be used more widely as a conservation alternative for future foods that are easy to make,
safe to eat and easy to use, replace the function of silica gel.
Keywords: water absorb, nata de coco, silica gel
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Abstract
The production of palm oil in Indonesia is increasing every year. Along with the increase
in production, the waste generated by the palm oil mill is also increasing. Waste from the
production of palm oil can be used as raw material for high value added products. One of
the product that can be made from oil palm biomass waste is graphene. Graphene is a
planar sheet of sp2 bonded carbon atoms densely packed in a honeycomb crystal lattice.
Due to its excellent electrical conductivity and high theoretical surface area, graphene has
very promising applications in nanoelectronic components and nanocomposites including
transistors, lithium ion batteries and supercapacitor. This study aims to characterize the
effect of activating agent ZnCl2:biomass ratio on the structure and properties of graphene
production from palm oil waste with catalyst FeCl3 via two-stages pyrolysis. Pyrolysis was
carried out in a tubular furnace under N2 atmosphere with heat rate 5⁰C/min.
Temperature at the first stage pyrolysis is 250°C, followed by second stage pyrolysis at
900°C. The graphene sheets were characterized by scanning electron microscopy (SEM),
Raman scattering, and X-ray diffraction (XRD). The surface area and pore volume analysis
of the graphene sheets were performed using the Brunauer Emmett Teller-Nitrogen (BETN2) adsorption-desorption isotherms method. Experiment results showed that surface
properties of graphene sheets depend on the ZnCl2:biomass ratio. The effective surface
area increased with increasing ZnCl2:biomass ratio. Graphene sheets shows favorable
features such as nanosheet frameworks (2-4 atomic layers), graphite-like interlayer spacing
(0.3372 nm) and also high crystalline degree (IG/ID = 9,35).
Keywords: activating agent, graphene, palm empty fruit bunch, pyrolysis
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Abstract
This research focuses on the development of one-step oxidation method for extraction of
cellulose nanocrystals (CNCs) from denim industrial waste. Cellulose nanocrystal is
derived from abundant amounts of naturally occuring polymers, which is known as
cellulose. CNCs is formed by rigid rod-like particles within the width range of 5-70 nm and
the length range of 100-250 nm. CNCs have many interesting properties such as low
density (1.6 g/cm3), high mechanical properties (modulus Young 100-140 GPa and tensile
strength 7,500 MPa), high surface area (150 - 250 m2/g), unique optical properties,
biocompatible, low toxic properties, high crystallinity index, and low thermal expansion
coefficient. The presence of such hydroxyl groups enables CNCs to be easily modified by
means of sulfonation, oxidation, ion-exchange, anhydrous acid, etc. CNCs have wide-range
potential of applications, such as reinforcing material in nano-patterned and conductive
materials, smart paper, bio membrane, biosensors, and catalyst support. In this work,
CNCs were extracted by using the oxidation method with various ammonium persulfate
(APS) molar concentration, reaction time and solid waste pre-treatment using alkali
solution (NaOH). This oxidation method has more advantages than the conventional
hydrolysis methods that use sulfuric acid and hydrochloric acid, such as, less corrosive,
faster extraction time and higher yield. The products were characterized using X-ray
Diffraction (XRD), Transmission Electron Microscopy (TEM), Dynamic Light Scattering
(DLS), Fourier transform infrared spectoscopy (FTIR) and Thermo gravimetric analysis
(TGA). Therefore, this research has contributed to the reduction and utilization of denim
industrial waste and production of biomaterials that has more economic value.
Keywords: Cellulose Nanocrystals (CNCs), Denim industrial waste, Oxidation method
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Abstract
Tissue engineering is an alternative solution for tissue regeneration of damaged organ. In
tissue engineering, biomaterial scaffold holds an important role as a matrix for cell to grow
and develop (proliferation and differentiation) as well as getting enough oxygen and
nutrients, so that the differentiation process can go well. Kinetic control of degradation rate
of a biomaterial scaffold determines the success of tissue engineering. In this paper, the
degradation rate of chitosan/alginate scaffold was controlled with the addition of
geothermal
silica
and
physical
crosslinker
CaCl2.
Lyophilized
chitosan/alginate/geothermal silica scaffold was soaked in 2% CaCl2 overnight, then it
was dried using freeze dryer to obtain crosslinked scaffold. The degradation behaviours of
the chitosan/alginate/geothermal silica scaffold were observed in terms of the mass loss of
the polymers in phosphate buffer saline (PBS) solution at body temperature 37oC. After
being immersed for 4 weeks, the polymer, crosslinker and also low molecular weight
species were released from the scaffold resulted in total mass loss as a function of
immersion time. The accuracy of degradation rate constant value (k) and reaction order
value (n) of chitosan/alginate/geothermal silica were calculated using MATLAB by
applying several assumptions such as higher diffusion PBS solution into scaffold,
isothermal system, constant volume and constant pH respectively. The results showed
that the addition of crosslinker CaCl2 was able to decrease the swelling ratio 40.3% lower
than that without crosslinker. The results of MATLAB calculation showed that the
degradation rate of the scaffold followed the first order kinetic with the constant value of
0.021/day – 0.063/day, respectively.
Keywords: chitosan, alginate, geothermal silica, scaffold, degradation rate
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Abstract
Living materials are based on proteins that adapt and change in structure and function
continuously when in use; cellular microtubules, ATP synthases and ribosomes are but a
few examples. Breathing life into semi-synthetic materials would allow improved
understanding over protein dynamics, and how their integration into complex systems can
lead to emergent functions across length scales. The focus of this research is to achieve
optical control over functional proteins by connecting them to artificial molecular switches,
with the aim to amplify molecular switching events across length scales and gain
understanding over cooperative and systematic regulations of proteins. We choose light
because it offers spatiotemporal selectivity, is compatible with a wide range of phases and
relatively non-destructive. Interfering with mechanisms such as allosteric communication
or hierarchical self-assembly of proteins not only paves the way towards an improved
understanding of cooperative or collective effects in living matter, but it is also associated
with the generation of new classes of smart bio-hybrids and nanoplatforms. The works
presented involve diverse functional proteins, ranging from an allosteric transport protein,
the human serum albumin, to proteins forming cages all the way to chaperone proteins
that are known to assist cellular protein folding. The work focuses on the use of spiropyran
derivatives as photo-switches, because their irradiation induces not only a change in
conformation, but also it yields a zwitterionic form that is bound to influence a protein
environment. We demonstrate covalent incorporation of spiropyran switches into a
cysteine and lysines that are present in the studied proteins. The covalent coupling
involves reacting maleimide or succinimide moieties (attached to the photo-switchable
units) with the proteins via thiol-Michael addition or amine-NHS ester reaction,
respectively. In this way, we have developed photo-responsive protein-based hybrids in
which dynamic regulations such as allostery and self-assembly are prominent to protein
functionality. Via incorporation of photo-switches, optical control has been demonstrated
across length scales, from a monomeric structure to highly defined multimeric
architectures made of proteins. The presented research provides a means to interfere with
dynamic regulations of proteins and supports strategies towards the development of
biocompatible and smart materials.
Keywords: albumin, encapsulin, photo-switches, biomaterials, nanoplatforms
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Abstract
Lactic acid has been widely used as a flavor and preservative in the food, pharmaceutical,
leather, and textile industries. It can be produced by fermentation process of the substrates
with high lactose content, such as cheese whey, soybean milk, corn, and potatoes. Among
various existing technologies, membrane bioreactor is one of the promising methods to
achieve high productivity of lactic acid. In an integrated membrane bioreactor, the
fermentation and separation steps are integrated, thus it is able to simultaneously maintain
high cell density, recycle the cells for further use, and continuously remove lactic acid from
the fermenter. This paper aims to review recent development of lactic acid production
using membrane bioreactors. The lactic acid concentration and yield produced by various
substrates and membrane configurations are also discussed.
Keywords: lactic acid, membrane, membrane bioreactor, organic acid, production yield
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Abstract
Recently, there is a significant increase in functional food demand due to an improved
paradigm aiming for a healthy lifestyle. For functional food production, nutraceuticals are
extracted from natural resources which are then used as the ingredient. However,
nutraceuticals extraction without losing their bioactivity is quite challenging. Therefore, it
is imperative to have appropriate separation processes for effectively separate
nutraceuticals from natural extract while preserving their activity with low energy
consumption and cost. Membrane technology has been emerged as potential separation
technology for nutraceuticals separation and purification due to its advantages of low
energy consumption and low footprint as well as an ability to perform a separation in
molecular level. Generally, membranes are operated at a relatively low temperature which
provides the possibility to preserve the quality of heat-sensitive components. In this paper,
membrane-based nutraceuticals separation and purification will be reviewed. A brief
discussion of conventional processes will be provided to present a background about the
potential of membrane-based processes. Nutraceuticals type and appropriate separation
techniques will be discussed. In addition, challenges of membrane-based processes will be
pointed out.
Keywords: bioactive compounds, membrane, molecular filtration, polyphenols, porous
material

61

C16
Synthesis of Cellulose Nanocrystals from Office Waste Papers Using Ammonium
Persulfate
Agnes Afikah1,*, Vicky Wijaya1, Yogi Wibisono Budhi1,3, Arie Wibowo2
1Chemical

Engineering Department, Faculty of Industrial Technology – Instutut Teknologi

Bandung
2Material

Engineering Department, Faculty of Mechanical and Aeronautical Engineering –
Instutut Teknologi Bandung
3Research

Center for Nanosciences and Nanotechnology – Instutut Teknologi Bandung

*Corresponding Author. Email address: agnesafikah@gmail.com
Abstract
Annually, Indonesia produces solid wastes for almost 38.5 billion tons with 13% of its
composition consisting of office waste papers (OWP). However, only 31% of all waste
papers produced in Indonesia are recycled back to the industry. On the other hand, paper
consists of 37.1-43.7% of cellulose. Hence, waste paper is a potential source of synthesizing
Cellulose Nanocrystals (CNCs). CNCs are rigid rod-like cellulose particle with 5-70 nm
width and 100-250 nm length. CNCs have tremendous physical, mechanical, electrical, and
chemical properties such as high surface area (150-250 m2/g), low density (1.6 gr/cm3),
high mechanical properties (tensile strength 7500 MPa and modulus Young 100-140 GPa),
degradable (chemically and biologically), and low toxicity. Consequently, CNCs have a
wide range of applications, specifically in pharmaceutical and process industry. CNCs are
widely used as drug carriers, reinforcing nanomaterials, biosensors, and catalyst supports.
The presence of ink in OWP can induce difficulties in the process of cellulose extraction.
This research aimed on synthesizing cellulose nanocrystals from office waste papers
through oxidation using ammonium persulfate (APS) continued with ink-component
removal of produced CNCs through ultrasonication. The usage of APS as the oxidizer
showed several advantages compared to sulfuric and hydrochloric acid, such as the
absence of pretreatment step necessity and less chemical necessity. In addition, the
mechanical energy of ultrasonic wave increased the stability and dispersion of CNCs to the
solvent, hence separated the CNCs produced from ink-component of waste papers. In this
research, optimum process condition for synthesizing CNCs from waste papers will be
determined by varying reaction time and temperature, ammonium persulfate
concentration, and ultrasonication duration. The CNCs produced were characterized using
Dynamic Light Scattering (DLS), X-ray Diffraction (XRD), and Transmission Electron
Microscopy (TEM).
Keywords: Ammonium Persulfate (APS), Cellulose Nano Crystals (CNCs), Ultrasonication
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Abstract
The development of transparent electrodes based graphene is one of the promising
candidates for optoelectronic device and energy storage systems. However, graphene can
be obtained by chemical reduction process to form Reduced Graphene Oxide (rGO). In this
study, Ascorbic acid was used as a reducing agent for the fabrication of transparent
conductive electrode. This developed method is environmentally friendly and low cost to
obtain rGO as a transparent conductive electrode. rGO was deposited on the substrate
using reaction-based self-assembly method and followed with heat treatment to identify
the effect on the films properties. The characterization of Sheet Resistance, UV-VIS
spectroscopy, Scanning Electron Microscopy (SEM), and Fourier transforms Infrared
(FTIR) was used confirm the properties of the resulting transparent electrode. This
developed method opened up a newly promising thin film fabrication for the transparent
conductive electrode
Keywords: ascorbic acid, reduction agent, rGO, self assembly, conductive electrode,
transparent electrode
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Abstract
Supercapacitor, or simply called as a capacitor, has been considered as a new candidate for
energy storage, recently, due to its long cycle life, high power density, fast chargedischarge process, and simple principle. Active materials in capacitor electrode determine
its performance. Transition metal oxide, e.g. TiOx has been known to have a contribution
in energy storage of capacitors. TiOx also has an excellent conductivity due to the oxygen
deficiency in its crystal structure. The other material that has been explored to be applied
as the capacitor electrode is reduced graphene oxide (rGO) due to its superior properties,
i.e. high electronic conductivity and strong mechanical properties. In this work, we studied
the properties of capacitor electrode which made by employing TiOx and rGO in a varied
composition. The electrochemical properties and ionic conductivity of the electrode were
observed using cyclic voltammetry (CV) and electrochemical impedance spectroscopy
(EIS), respectively. The study revealed that TiOx/rGO could be applied as a supercapacitor
electrode.
Keywords: supercapacitor, TiOx, rGO, EDLC, electrode, CV, EIS

64

D3
Electrochemical Impedance Analysis of Polyvinylpyrrolidone-coated Sulfur/reduced
Graphene Oxide (rGO) Electrode
Bramianto Setiawan1, Akfiny Hasdi Aimon1, Ferry Iskandar1,* and Agus Purwanto2
1Department

of Physics, Faculty of Mathematics and Natural Sciences – Institut Teknologi
Bandung
2Department of Chemical Engineering – Sebelas Maret University
*Corresponding Author. Email address: ferry@fi.itb.ac.id
Abstract
Elemental sulfur is one of the most attractive cathode active material in lithium batteries
because of its high theoretical specific capacity. However, its practical application as
battery electrode has been limited by several problems such as cycle life and low efficiency.
In this study, we produced the composite of polyvinylpyrrolidone-coated sulfur/reduced
graphene oxide (S-rGO@PVP) for lithium-sulfur battery. rGO was used to increase the
conductivity of cathode because of low conductivity of sulfur. Graphene oxide (GO) was
synthesized using the modified Marcano's and Hummer's method. Sulfur was fabricated
using a dissolution-crystallization method. In addition, the microwave was used to reduce
the graphene oxide and to impregnate sulfur into rGO. XRD characterization showed that
sulfur and rGO crystals were formed. It was supported by SEM images and FTIR graph
that the rGO has been obtained. The effect of coating and microwave radiation in electrode
performances were investigated using an Electrochemical Impedance Spectroscopy (EIS).
Keywords: sulfur, rGO, PVP, coating, dissolution-crystallization, lithium-sulfur battery
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Abstract
Supercapacitors show an open opportunity to be developed due to their simple
manufacturing process and take an important role in storage energy. It also can be a key
feature in a global structure and management of renewable alternative energy. Research
using carbon electrode and TiO2 nanoparticles based electrode remain challenging since it
shows a relatively low of capacitance. The development of supercapacitor using BaTiO3
ceramic and cellulose acetate composite with TiO2 needs to be done. The metal oxide TiO2
is chosen due to it has unique electrical properties that can be easily compiled with the
polymer. This study aims to explore the effect of the addition of TiO2 in the CA/TiO2BaTiO3 supercapacitor electrode layers on its microsructure and supercapacitor
performance. A series of flexible CA/TiO2-BaTiO3 supercapacitor in this work was
fabricated under several steps. We firstly prepare a solution of CA- TiO2 and BaTiO3 which
is then superimposed on Al-foil substrate alternately with an active area of 1 x 1.5 cm2. The
deposition was performed using spin coating method. Symmetric supercapacitor devices
were constructed by sandwich structure using H3PO4 solution as electrolyte coating and
separator sheet for both sides. The samples were characterized by using XRD, SEM, LCR
meter AC DC and I-V meter. The addition of TiO2 mass in CA- TiO2 electrode layer has an
effect on the capacitance value, where more and more mass of TiO2 increase the obtained
capacitance. Increasing the frequency of the measurement can also decrease the
capacitance value according to the Debye equation. The addition of BaTiO3 ceramics to the
electrode coating increases the capacitance value by ~ 300 nF. The capacitance generated
by the supercapacitor device is 2.53 uF for the largest TiO2 variation.
Keywords: supercapacitor, flexsible, Al-foil, TiO2 nanocomposite, structure, capacitance
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Electrolytes system played an important part in Lithium Ion Battery (LIBs) due its role in
lithium ion (Li+) transport between anode and cathode. Commercial LIBs used organic
carbonates compound for the electrolytes system but these electrolytes are flammable and
volatile. For these reasons, the replacement with non-flammable, non-volatile and high
conductivity such as Ionic Liquids (ILs) is very important. A mixture of ILs and organic
electrolyte proposed to improve the properties of electrolytes system, such as conductivity,
thermal stability and no addition of auxiliary electrolytes. The conductivity of electrolytes
system consists of dimethyl carbonate (DMC)/diethyl carbonate (DEC) (1:1 v/v) and ILs
was measured at various temperature. Different ratio between DEC/DMC and ILs was
performed to optimize the electrolyte system. The ratio between these components is the
key process in lithium salts solvation and affects the lithium ion transport. In this research,
we used several kinds of imidazole-based ILs such as [bmim][BF4], [bmim][PF6] and
[bmim][NTf2]. Herein, we focus to study the conductivity and thermal stablity of ILs-based
electrolytes system, also to investigate the redox properties of Li+ ion in ILs-based
electrolytes. Based on our conductivity measurements, it showed that [bmim][BF4] has the
highest conductivity (~ 6 mS cm-1 at 20 °C). Therefore, we used [bmim][BF4] for further
analysis. It was observed that the optimal ratio between [bmim][BF4] and DEC/DMC is
60:40 (V/V), respectively. For this ratio, the conductivity of ~13 mS cm-1 was observed at
20 °C. Further characterization using TGA (Thermal Gravimetric Analyzer) to analyze the
thermal stability of electrolytes system. The condition of measurement was set at 20-500 °C
with 10 °C min-1 for heating rate under nitrogen atmosphere. Thermogram showed that
the electrolyte system based on [bmim][BF4] has higher thermal stability than DEC/DMCbased. The residue mass was 33.99% after heating at 500 °C, while the decomposition of
DEC/DMC and [bmim][BF4] occurred at ca. 90 and 358 °C, respectively. Cyclic
voltammetry was performed using GC, Pt and W as working, counter and pseudoreference electrode, respectively. Voltammogram showed that [bmim][BF4] : DEC/DMC
(60:40) + LiBF4 0.2M has reversible redox reaction.
Keywords: [bmim][BF4], Imidazole, Ionic Liquids, Li-ion, LiBF4
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Lithium titanate (Li4Ti5O12) or LTO is one of the prospective anode materials to replace
graphite in lithium ion batteries (LIB), due to formation of unwanted solid-electrolyte
interphase (SEI) layer consuming intercalated Li+ that reduces the LIB performance and
may cause ignition of the battery. The LTO does not form SEI and exhibits high-power
with outstanding safety properties. However, the LTO has low specific theoritical capacity
(at 175 mAh/g) and to increase the capacity is conducted by addition of tin (Sn) element
and surface modification using activated carbon to increase surface area of the LTO-Sn
composite due to its porous structure. This LTO compound was synthesized at 120°C for
15 h by mixing the TiO2 xerogel of anatase phase and lithium hydroxide (LiOH) as a source
of lithium-ion followed by sintering at temperatures of 750°C to obtain the LTO with spinel
crystalline phase. The TiO2 anatase in this research was made by the sol-gel method with
calcination temperature at 300°C for 2 h. The tin element (Sn) was added with a variation
of 5, 7.5, and 12.5%wt to Li4Ti5O12. Further, to study the surface modification on LTO,
activated carbon was added at 5, 15, and 25%wt to the one composition of 7.5% Sn/LTO.
Total, there are six samples in this research. The obtained compounds were investigated by
using x-ray diffraction (XRD), surface area measurement with Brunauer-Emmet-Teller
(BET) method, and scanning electron microscope (SEM). The anode performances were
conducted using electrochemical impedance spectroscopy (EIS), cyclic voltammetry (CV)
and charge-discharge (CD). The XRD results showed that the obtained compounds has the
crystallite size less than 100 nm and consists of lithium titanate (Li4Ti5O12) crystalline spinel
and the impurities of Li2TiO3 and TiO2 rutile. The BET surface from addition 25wt%
activated carbon obtained was increased up to 53 m2/g from 30 m2/g for LTO. The SEM
micrograph results showed morphological structures as almost uniform agglomerates in
most of the samples of activated carbon addition. The CV results indicated that highest
specific capacity is obtained at 270.2 mAh/g for LTO with addition of 7.5%wt Sn and 5%wt
activated carbon. Based on CD results, the obtained LTO compound possesses the
promising discharge capability up to the value of 12 C.
Keywords: Lithium Titanate; LTO Anode; Sol-gel; tin element (Sn); Xerogel TiO2

68

D7
Effect of Particle Size Distribution on the Preparation of Bonded NdFeB Permanent
Magnet
C. Kurniawan1,*, S. Wahyuni2, Ramlan2, P. Sebayang1
1Research

Center for Physics – Indonesian Institute of Sciences (LIPI)

2Department

of Physics – Sriwijaya University

*Corresponding Author. Email address: candra.fisika.lipi@gmail.com
Abstract
In this paper, the effect of particle size distribution on the preparation of bonded NdFeB
isotropic permanent magnets was investigated. Different particle size distribution of
NdFeB powders was prepared by sieving method using standard test sieves of # 100, # 200,
and # 325 meshes. Varied distribution of particle size was mixed with 3 wt% of epoxy
binder and compacted by uniaxial hydraulic pressing machine to produce bonded
isotropic green body. Bonded NdFeB green body was cured by vacuum drying machine
under temperature 100 °C for 4 hours with vacuum pressure of 10 mbar. The
characterization performed were bulk density measurement, particle size analysis,
microhardness Vickers, SEM image and hysteresis curve. We find that the hardness of
bonded NdFeB magnets decreased as the particle size decreases. Contrary to common
belief that the finer powder with sharply particle size distribution not always give the
highest product characteristics. The optimum characteristics of bonded NdFeB was
obtained by the mixture of # 100+# 200 meshes powders with bulk density, hardness,
magnetic remanence, coercivity, and energy product of 5.87 g/cm3, 88 HV, 6.5 kG, 11.15
kOe, and 9.4 MGOe, respectively. Therefore, the middle range of particle size distribution
is effective to obtain high quality bonded NdFeB permanent magnets.
Keywords: Particle size distribution, bonded NdFeB, sieving, energy product
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Abstract
Magnetic properties of reduced T’-Pr2-xCexCuO4 (T’-PCCO) nanocrystals with x = 0.15 have
been investigated. The samples were synthesized by chemical wet method using HNO3 as
dissolving agent. The calcination process was performed at 1000oC for 30 h in air and
followed by reduction annealing at 700oC and 800oC for 12 h in vacuum. The reduced T’PCCO samples were characterized by x-ray diffraction (XRD) and superconducting
quantum interference device (SQUID). Based on Rietveld analysis of the XRD data, the
crystal sizes of the reduced T’-PCCO samples were confirmed having around 80 nm. A
shifted narrow peak and a decreasing peak intensity were also found in the reduced
samples. The analysis of M-H curves showed that both the as synthesized and the reduced
T’-PCCO with x = 0.15 samples exhibited paramagnetic behavior at room temperature
dominantly. The temperature dependence of the inverse magnetic susceptibility confirmed
a straight line of Currie-Weiss characteristic. It is observed that very weak ferromagnetic
behavior was also realized at very small magnetic field which may be come from the
contribution of magnetic moments belong to impurities and oxygen disorder in the T'structure.
Keywords: T'-PCCO, Paramagnetism, Weak Ferromagnetism, Reduction Annealing,
Oxygen Disorder
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Abstract
Magnetite (Fe3O4) nanoparticles becomes a new innovation that gets attention of
biomedicine scientists. Magnetite can be applied to cancer treatment as a drug carrier
because it’s good biocompatibility and very low toxicity. The purpose of this study was to
determine the effect of temperature and stirring rate on the magnetite particle
characteristics prepared by co-precipitation method. Firstly, FeCl3 and FeCl2 with 2:1 mole
ratio were reacted with 10% NH4OH at 40 - 80°C temperatures and stirring speed of 300 500 rpm in a beaker glass. Subsequently, the precipitate was separated using filter paper
and it dried into air oven at 100°C. The properties of obtained magnetite powder were
determined using XRD and SEM. From XRD pattern indicates that magnetite formed at all
temperatures with crystallite diameter in the range of 10-12 nm. The SEM results indicate
the agglomeration of the magnetite particles with size in the range of 2.7 to 3.3 µm. In the
other hand, the higher of temperature and stirring rate of agitation will make the
agglomeration of the particles become more uniform. The increasing of temperature and
the stirring rate will increase the magnetite crystallinity level.
Keywords: magnetite, drug delivery, co-precipitation
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Abstract
In the present years, the use of ferrite ferrofluids especially in the system of Mn doped
Fe3O4 in various fields has increased significantly.
In this work, we report the utilization of iron sand in preparing the Fe2.45Mn0.45O4 ferrofluid
via a simple precipitation method at ambient temperature. The Fe2.45Mn0.45O4 particles in
the fluid crystallites in a single phase with the space group of F d 3 m Z in a spinel
structure. The The Fe2.45Mn0.45O4particles has a particle size in the range of nanometric size.
The hierarchical structure analysis of the sample investigated by small angle x-ray
scattering synchrotron-base shows that the particles in the fluid construct a fractal
dimension with the primary particle of about 4 nm. Furthermore, the ferrofluid exhibits a
superparamagnetic character with the saturation magnetization of about 3 emu/g. The
dynamic magnetic investigation shows that the ferrofluid has a time relaxation of about
1.1×10-13 s calculated by Vogel-Fulcher model.
Keywords: Fe2.45Mn0.45O4, ferrofluid, fractal structure, time relaxation
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Abstract
Graphene-Zinc Oxide (Gr-ZnO) composites film were successfully synthesized via a
facileelectrodeposition method in an aqueous solution under graphene concentration
conditions. Graphene, as a highly conductive carbon film, acts as an anchor for the metal
oxide nanocrystals and plays a substantial role in controlling the degree of dispersion and
coverage of ZnO nanosheets. The structural, morphological and electrical properties were
explored using X-Ray diffraction (XRD), Atomic Force Microscopy (AFM), Field emission
scanning electron microscope (FESEM), Raman, and Cyclic Voltammetry (CV). AFM and
FESEM analysis of the Gr-ZnO NC samples confirmed the presence of ZnO nanosheets
with a high degree of crystallinity and high dispersity which well linked onto the thinly
layered graphene thus increase the surface area of the Gr-ZnO NC. Further, the XRD
analyses are in good agreement with the results of Raman spectra. The electron transport
of the system was investigated using CV with ammonium iodide electrolyte which
evidently revealed the effect of electron–hole recombination process. These will pave the
way for the development of graphene doped ZnO in the area of transparent conducting
oxide (TCO) due to its low cost and high performance.
Keywords: structural properties, electron transport, graphene, zinc oxide, composite film
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Abstract
Silver nanowires (AgNW) is one of the great candidates to replace the role of expensive
and relatively rare indium tin oxide (ITO) as the primary material for transparent
conducting electrodes (TCE). TCE are essential components in many optoelectronic
devices, such as light-emitting diode (LED), touch screen, and solar cells. Their unique
attribute of both optical transmittance and electrical conductivity provides the possibility
to extract electrical carriers while transmitting light through the layer. In this study, AgNW
was synthesized using a wet chemistry method and deposited on glass substrates by spin
coating method. In order to enhance the performance of TCE, the post-treatment annealing
at 200 oC was then applied. The Hall Effect characterization results show that the Figures of
Merit (FOM) of AgNW in this study reaches 7.93 10-3.ohm-1 that is comparable with FOM
of commercial ITO of 8.72 10-3.ohm-1. The morphological, structural and optical properties
were also observed by using XRD, FESEM, TEM and UV-Vis Spectroscopy. The present
results provide a possible way to design and fabricate a new alternative material TCE with
relatively low cost.
Keywords: AgNW, figures of merit, spin coating, TCE, wet chemistry
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Abstract
Silicon carbide (SiC) has excellent properties to be utilized as a semiconductor in electronic
devicesbecause SiC is a material with high thermal conductivity and has stable properties
against mechanical and chemical and also resistant to radiation.[1] In this research, the SiC
fibers were synthesized from polycarbosilane by electrospinning method using the N, Ndimethylformamide (DMF) and toluene as solvents. This electrospinning method was
excellent for making fibers with controlled diameters and less than 10 µm.[2] We studied
some parameters from the fibers that processed by varying the electrospinning process
voltage and pyrolysis process temperature. Tracing elements of the fibers while pyrolysis
process obtained with characterized by FTIR and to determine the electrical properties
with characterized by UV-VIS DRS and LCR meter. UV-VIS DRS to obtain the value of
band gap and LCR meter to obtain electrical conductivity. The Results from FTIR shows
the SiC fibers have been successfully synthesized by this method. The value of band gap
was 2,65 eV and electrical conductivity resulting from testing with LCR meter shows the
sample is a semiconductor with conductivity value at 7x10-6 S.
Keywords: SiC fibers, polycarbosilane, semiconductors, electronic device
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Abstract
The effects of Sr addition on mechanical properties and microstructure of aluminium
ADC12/Nano-SiC composites produced by stir casting have been investigated. The
addition of Sr into ADC12 matrix was varied from 0.01 to 0.03 wt. % and the other
elements added were Al-5TiB as a grain refiner and Mg as a wetting agent. It was found
that the phases present in composites analysed by Scanning Electron Microscope link to
Energy Dispersive Spectra was Mg-2Si primary, Mg2Si binary, β-Al5FeSi and Al2Cu
respectively. The results show that Sr modifies acicular/plate like of Al-Si eutectic into
fibrous. Sr also reduced slightly the average size of blocky Mg2Si primary and changed
chinese script of Mg2Si binary into polyhedral or finer fibrous shape. The modification
effect plays role in improving mechanical properties. The highest optimum UTS and
elongation were obtained at composites with 0.025 wt.% Sr with the value of 292 MPa and
1.88% respectively, while the SDAS was 11.85 µm. The hardness and wear rate of all
composites were relatively no changed.
Keywords: Aluminum ADC12, Nano SiC reinforcement, Sr Modifier, Al-5TiB
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Abstract
Magnesium composite with Mg-Al-Sr matrix reinforced by nano-SiC has successfully
fabricated by stir casting process. Addition of nano-SiC into magnesium matrix varies by
0.05; 0.10; 0.15; 0.20; and 0.25 Vf-% to improve mechanical properties of composites. It is
observed that the optimum composition of nano-SiC is 0.15 Vf-% with hardness, impact
toughness, and wear rate are 68.4 BHN, 0.065 Joule/mm2, 1.033×10-5 mm3/mm
respectively. This addition has enhanced the hardness by 26%, impact toughness by
23.57%, and wear resistance by 38.40% respectively. Furthermore, the existence of nano-SiC
in Mg-Al-Sr matrix has modified the microstructure of composite by dispersing of
intermetallic compound. However, it is found that higher of nano-SiC content could have a
tendency to agglomerate and strengthen mechanism is not effectively occurred.
Microstructure analysis using OM and SEM reveal that addition of nano-SiC transform the
dendritic matrix to globular equiaxed. EDX result showed that the phases formed are αMg, Al4Sr, Mg17Al12, MgAlSr in the magnesium matrix and XRD analysis found the
existence of SiC, SiO2, SrO.
Keywords: magnesium composite, Mg-Al-Sr, nano-SiC, stir casting
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Abstract
In this study, two parameters of Fluorine-doped Tin Oxide (FTO) fabrication, i.e
concentration, and time deposition, were investigated and then optimized for solar cells
applications. X-Ray Diffraction and Scanning Electron Microscopy were employed to
investigate the characteristic of FTO. By controlling both parameters, it was found the
optimum FTO resistance in 15 Ω/cm2. FTO was applied as an electrode in the dye
sensitized solar cell (DSSC) electrode application and its performance getting better than
our previous study.
Keywords: FTO, concentration, time deposition, and dssc application
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Abstract
Gallium doped in Bi-site of Bi1-xGaxFeO3 (BGFO) ceramics with x = 0.00, 0.01, 0.02 and
0.03 was synthesized by the solid state reaction method. The effect of gallium on structural,
microstructure, dielectric and magnetic properties have been investigated. Calcination of
powders was carried out at 825C for 2 hours and the pressed pellets were sintered at
825C for 9 hours, 8 hours, 7 hours and 6 hours. Phase analysis using X-ray Diffractometer
(XRD) confirmed the formation of a single phase of BGFO where ≤ 0.02 compositions show
the absence of impurities. The microstructure of BGFO was verified using field emission
scanning electron microscope (FESEM) revealed the grain size reduction with the
increasing of the Ga concentration. Meanwhile dielectric measurements were performed by
using Electrical Impedance Spectroscopy (EIS) at room temperature indicates the inversely
proportional pattern for both dielectric constant and dissipation factor in frequency range
up to 1MHz. Moreover, substitution in BFO showed a significant improvement in dielectric
loss with increasing of Ga content. The magnetic measurement revealed an increase in Gacontent up to 0.02 at room temperature in BGFO can significantly induce the spontaneous
magnetization and weak ferromagnetic behavior due to the collapse of spin cycloid
structure and modification spin.
Keywords: multiferroic; bismuth ferrite; magnetization
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Abstract
Colloidal quantum dots (QDs) has become an interesting material for many researchers
due to its unique properties such as discrete energy level and tuneable bandgap. Thus
these kinds of materials are suitable for many applications such as solar cell, light-emitting
devices, a photodetector and other optoelectronic devices. Furthermore, the carriers
transport in the QDs system depend on how strong the interaction among individual QDs,
this implies that the assembly of QDs will strongly affect the transport. Herein, the
improvement of quantum dots assembly is performed in the formation of the superlattice
structure. Two different assembly methods, which are dip-coating and liquid-air interfacial
assembly, were optimized to produce the QDs assembly and the results were compared to
the current state of the art layer-by-layer spin-coating method. From the morphology
evaluation of the QD assemblies using both transmission electron microscopy (TEM) and
atomic force microscopy (AFM) and the electronic transport measurement by measuring
the corresponding field-effect transistors, we observed a strong correlation between the
conductivity and the orders of the assemblies. Furthermore, we can enhance carrier
mobility by more than an order of magnitude by switching the thin film formation method
and optimizing the interface between the QD film and the gate dielectric.
Keywords: Colloidal quantum dots, carrier transport, super lattice
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Abstract
Solid oxide fuel cells operating at intermediate temperature (~600 °C) are efficient energyconversion systems for electrical power generation. In order to design novel optimized and
efficient cathodes for Intermediate Temperature Solid Oxide Fuel Cells (IT-SOFC), it is of
high importance to control (i) the electrode microstructure and composition to obtain large
surface areas and increase the number of active sites for the oxygen reduction reaction
(ORR), and (ii) the electrode/electrolyte interface to enhance the charge transfer. The
present work aims at designing lanthanum-praseodymium nickelates (LaPrNiO4+δ,
abbreviated as LPNO) in order to find optimized electrochemical cathodic performance [13]. LPNO electrodes, which are based on an active functional layer (AFL) and a current
collecting layer (CCL), are deposited on Ce0.9Gd0.1O2−δ electrolyte (GDC) using screen
printing (SP) and/or electrostatic spray deposition (ESD). ESD (Fig. 1a) is a nonconventional fabrication technique based on the electrohydrodynamic principle that can
produce a large variety of unique microstructures with good homogeneity and
reproducibility by controlling some key process parameters. By combining ESD and SP
processes, various electrode architectures can be prepared to further improve the
electrochemical performance of the electrode. Four electrode architectures have been
investigated:
i) a single layer of LPNO deposited by SP (grain size 300 nm, ~20 µm thick);
ii) a single layer of LPNO with a 3D tree - like microstructure over a 100 – nm - thin dense
base layer deposited in one step by ESD (grain size 130 nm, ~30 µm thick) (Fig. 1b);
iii) a double layer (AFL+CCL) in which a layer of LPNO is fabricated by ESD, and then
topped by another layer of SP CCL of the same composition (Fig. 1c); and
iv) a triple layer based on an infiltration by ESD of LPNO into a GDC backbone previously
deposited by SP on GDC electrolyte (AFL), and topped by a CCL of LPNO (Fig. 1d).
The correlation between microstructure, architecture, interfaces and electrical properties is
discussed in detail. The correlation between microstructure, architecture, interfaces and
electrical properties is discussed in detail.
Keywords: solid oxide fuel cell, rare-earth nickelates, oxygen electrode, electrochemical
performance, electrostatic spray deposition
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Abstract
Cerium-based materials have promising prospects as an electrolyte to use in the
intermediate temperature SOFC (IT-SOFC, 600-800oC) because of its ability to produce
good electrical conductivity at lower temperatures. The CeO2 local material was developed
as a cheaper precursor for gadolinium doped cerium (Ce0.9Gd0.1O1.95, GDC) electrolyte.
The effect of polyethylene glycol as a surfactant on the physical properties of the electrolyte
was also studied. The GDC powder from local material was synthesized using a coprecipitation method and various polyethylene glycol (PEG) i.e., 0, 1, 2, and 3 ml, namely
GDC, GDC1, GDC2, and GDC3. The electrolytes powder were then characterized by
thermal gravimetry analysis (TGA), x-ray diffraction (XRD), particle size analyzer (PSA), xray fluorescence (XRF), and scanning electron microscopy (SEM). From the XRD pattern
shown that all types of GDC have a cubic crystal structure. The TGA analysis showed that
the thermal stability of GDC more stable by increasing PEG. GDC3 has the lowest mass
loss (1.653%) rather than the other electrolytes. The PSA results shown the bigger
additional PEG was given the smaller particle size. The XRF analyzer was found
gadolinium, cerium and oxygen elements. The CeO2 local material has a good physical
property as a precursor for GDC electrolytes IT-SOFC.
Keywords: Ce0,9Gd0,1O1,95, electrolyte, solid state, natural resources of CeO2, IT-SOFC
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Abstract
Three layer Aurivillius compound Bismuth titanate (Bi4Ti3O12) is well known have
interesting properties such as ferroelectric and photocatalyst. Many researchers reported
that the unique plate-like shape particle influence to the ferroelectric properties. The
molten salt synthesis is well known the simple synthesis method to obtain the unique
morphology. In this research, Bi4Ti3O12 was synthesized using single molten salt NaCl at
various temperature of 800, 850, 900, and 950 oC. X-Ray Diffraction data shows that
Bi4Ti3O12 sample have space group of B2cb with no impurities for all samples. The Raman
spectra shows the characteristic vibration modes of Bi4Ti3O12. The platelet-like shape
particle was confirmed using the scanning electron microscopy and shows that the
increasing synthesis temperature caused the larger particle which is due to the thermal
effect on the growth of particle grain.
Keywords: bismuth titanate, molten salt method, plate-like particle, the growth particle
grain
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Abstract
Hydrogen gas is the most plenty gas for availability in this world. The availability of
hydrogen gas can be issue of research initiative for clean and sustainable energy. The
researches of hydrogen energy are started from production until storage of hydrogen gas
as energy carrier. Hydrogen gas storage issue is important in regard to availability the best
materials for hydrogen storage. Commercially, the use of metal hydride as a mainstay of
hydrogen storage material is currently popular within the researchers. However, the
research on hydrogen storage based on biologic waste is actively still going on for further
development. The use of chicken feather waste is previously carried using two step
pyrolysis method. The result of previous research on hydrogen storage material variables
using the Brunaeur Emmett Teller, Sievert’s apparatus and physisorption equipment
indicated that the capacity of hydrogen is 1.44 wt.% and up to 1.7 wt.% for adsorption –
desorption. In this research, two step pyrolysis method with temperature of 215-450oC will
be used to produce material of hydrogen storage. Then, for the activation process is
impregnate Carbonized chicken feather will be activated by adding KOH with various
concentration prior to the pyrolysis process at 800oC for period of one hour. The resulted
material will be tested or characterized using BET, XRD, SEM-EDX, and Chemisorption
equipments.
Keywords: activation, carbon, chicken feather, hydrogen storage material, pyrolysis
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Abstract
Current use of fuel oil tends to increase every year. Petroleum reserves as a source of
conventional energy are attenuating and non-renewable. Thus, it is very potential to create
energy crisis in the future. From air transportation sector aspect, is still using fossil fuel fuel
is avtur. Therefore, the current research is starting to encourage people to switch the use of
fossil fuel to the use of natural alternative fuels, one of which is bioavtur. Bioavtur are
produced to solve a problem in increasing aviation consumption on fossil fuel and carbon
emission reduction obligations. The offered solution is the manufacturing of aircraft fuel
from limonene. Limonen is a monoterpene hydrocarbon compound having 10 carbon
atoms (C10 H16) that has a number of carbon chains indenticed with the avtur such as in
the range C10-C14. The method of hydrogenation with the addition of a hydrogen atom
and aims to convert the unsaturated double compound into a saturated compound will be
applied in this research to produce bioavtur similar to those avtur of Jet A`.In the
hydrogenation process, the temperature, hydrogen pressure and length of process time
will be variated to indentify the best product of bioavtur resulted in this research.
Furthermore. the various produced bioavtur parameters such as flash point, freezing point,
heating value, boiling point, density and energy will be measured and compared with the
standard of avtur such as the International Aviation Fuel Standards (ASTM International).
Keywords: bioavtur, hydrogenation, limonene
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Abstract
Quenching process is performed as part of heat-treatment for steels in order to enhance
mechanical properties, by rapid cooling to room temperature. Certain properties or
microstructure are obtained by inequilibrium cooling to create specific phase
transformation to occur, thus giving the desired phase at room temperature. Factors that
might affect the choice of quench medium are hardenability of material, geometry and
dimensions of the component. In recent developments, the addition of nanoparticles to the
quench media, referred as nanofluids, are done to improve its thermal conductivity which
in turn, accommodate heat dissipation. In this research, lab-grade carbon powders were
added as the nanoparticle to water as the nanofluid base. The carbon particles were
obtained using the top-down method, where particle size reduction of the particles was
done by grounding using a planetary ball-mill for 15 hours at 500 rpm. Observation of
particle size, material composition and particle morphology, and surface change were
measured by Field-Emission Scanning Electron Microscope (FE-SEM), and Energy
Dispersive X-Ray Spectroscopy (EDX). Initial characterizations showed that the particle
size after milling was averaged roughly at 12 µm, therefore, it was still not in nanometer
range. Furthermore, spectroscopy result confirmed that the powder used in this research
were 99% carbon. Water-based nanofluids with volume of 100 ml were produced using the
two-step method, by mixing carbon nanoparticles at 0.1%, 0.3%, and 0.5% in various
concentration of cationic surfactant Sodium Dodecylbenzene Sulfonate of 1%, 2%, 3%, 4%
and 5% respectively. Samples of AISI 1045 or JIS S45C carbon steels that were austenized at
1000oC prior to quenching were used in this experiment. Hardness testing and
metallography observation will be conducted to observe the mechanical properties and
microstructure of the quenched samples to analyze the effects of different carbon and
surfactant concentrations used in the nanofluids quench media.
Keywords: quenching, temperature, heat dissipation, thermal conductivity, nanofluids,
carbon particles, planetary ball mill, two-step method, cationic surfactant
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Abstract
Hydrogen storage in metal hydrides, compared to conventional methods, is regarded as one of the
best solutions due to the higher volumetric storage capacity and safety. Magnesium and
magnesium-based alloys are promising candidates for hydrogen storage. The hydrogen storage
capacity of magnesium in the form of MgH2 amounts to 7.6 wt. %. Unfortunately, Mg has a high
thermodynamic stability and therefore, relatively slow desorption kinetics, which are the major
drawbacks for the application as a hydrogen storage material. In this work we success to synthesis
and investigate the catalytic effect of silica (SiO2) and Ni simultaneously on the desorption
characteristics of MgH2- based hydrides. The silica was extracted from rice husk ash and so-called as
“natural-SiO2”. The most promising step by using double catalysts of SiO2 and Ni (MgH2-5wt%
SiO2-5wt%Ni) which decrease the desorption temperature to 250°C. Compared to T onset of pure
MgH2 -which desorb at 400 oC.
Keywords: ball milling, magnesium hydride, desorption temperature, natural-SiO2, hydrogen
storage
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Abstract
Die soldering is a sticking phenomenon between molten aluminum with the surface of
steel die in the die casting process making the steel die and cast products are damaged. In
this research, two die materials, H13 and Cr-Mo-V steels were used. Those dies were then
treated by two process variables, shot peening and nitriding-shot peening. To simulate the
die casting process, the samples were dipped into molten Aluminum-Si alloy, ADC12 at
680oC for 30, 300 and 1800 seconds. Characterizations were focused on the surface of the
steel which includes microstructure observation by microscope, microhardness profile,
compound identification, and weight loss measurements. It was found that H13 steel and
Cr-Mo-V steel treated by nitriding–shot peening have higher hardness up to 100% and
thinner intermetallic layer. On H13 steel, the compact layer thickness decreased from 19
µm to 17 µm and from 96 µm to 80 µm respectively for the broken layer. Similar trends
occurred for Cr-Mo-V steel, where the thickness of compact layer and broken layer
decreased from 38 µm to 19 µm and 119 µm to 45 µm respectively. These results indicate
that H13 and Cr-Mo-V steels that were treated by nitriding–shot peening have a better
resistance to die soldering.
Keywords: Intermetallic layer, die casting, die soldering, shot peening, nitriding
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Abstract
Zinc oxide thin films were synthesized using sol-gel spray coating method. The effects of
precursor concentration on the optical properties of ZnO thin films were investigated. ZnO
precursor was prepared by dissolving zinc acetate dehydrate into a solvent of isopropanol
then add monoethanolamine and stirred for 30 min at 70°C, produced using 0,1, 0,3, and
0,5 M precursor concentrations. ZnO precursor deposited on a glass substrate was heated
at 450oC. The optical properties was done by recorded the transmittane and absorbance
which were affected by an increase in concentration. The optical transmission spectrum
shows that transmission increases with decrease in the concentration and the maximum
transmission in visible region is about 90% for ZnO thin films prepared with 0,1 M. The
extrapolated values of the optical bandgaps, Eg, are 3,11 eV; 3,07 eV; 3,04 eV for ZnO thin
films produced using 0,1, 0,3, and 0,5 M precursor concentrations, respectively.
Keywords: ZnO Thin Films, Sol-Gel Method Optical Properties, Concentration
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Abstract
Development of novel solvothermal synthesis method of γ-Al2O3 from NaAlO2 with
controllable morphology using reverse micelle is reported. Here, reverse micelle template
plays an important role to limit the growth of particle during synthesis process and
controls the morphology of resulting materials. The effect of surfactant type and synthesis
time on morphology and structure of the as-synthesized and calcined products was
studied in this work. The morphology of samples was characterized using Scanning
Electron Microscope (SEM) and Transmission Electron Microscope (TEM), while the
structure of samples was characterized using ATR-FTIR spectroscopy and X-Ray
Diffraction (XRD). In our results, not all surfactants used (SDS, CTAB, Dehymuls PGPH)
can readily form reverse micelle, thus the advantages as template cannot be obtained.
CTAB is a surfactant that readily to form reverse micelle. Here, the as-synthesized product
using CTAB shows 2 µm size spherical-like particles composed of aggregated nanorods.
This spherical aggregated nanorods morphology did not change even after calcination at
550 oC. However, the structure of as-synthesized products was changed from γ-AlOOH
(boehmite) to γ-Al2O3 after calcination at 550 oC. As the synthesis time increases from 3, 6,
12 and 24 hours, the shape of particles does not change significantly but not the
morphology, where it changes from aggregated nanowires to aggregated nanorods. In
addition, the materials structure does not change, where it still produces boehmite phase
but with higher crystallinity and purity in the longer synthesis time.
Keywords: aggregated nanorods, boehmite, γ-Al2O3, reverse micelle, spherical-like shape
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Abstract
There were many advantages of using heterogeneous catalyst in biodiesel production than
homogenous catalyst in terms of easy of catalyst separation and reusable. Thus,
heterogeneous catalyst can simplify the final handling product. In addition, the use of
heterogeneous acid catalyst can avoid the formation of soap through the neutralization of
free fatty acids. Compared to homogeneous acid catalyst, solid acid catalyst is less active,
less stable and relatively expensive. Therefore, it is required to developed solid acid
catalyst having highly activity, stable and economic. Here, we have developed a solid acid
catalyst by covering mesoporous silica surface with incompletely carbonized natural
organic product and then sulfonating the surface. In this case, we used polyethylene glycol
(PEG), a polymer soluble in water, as both the template for pores and carbon source. After
being sulfonated, the product was sulfonated-mesoporous silica-carbon composite that had
high ionic capacity, high surface and high pore volume. Carbonization process is by
calcination in a flowing nitrogen environment with a temperature varied from 450 to 750
ºC for 1-5 h. The dried sulfonated silica particle was characterized for their specific surface
area by the BET equation, the pore size distribution was determined from the desorption
branch of the isotherm using the Barrett-Joyner-Halenda (BJH) theory using the gas
adsorption device (NOVA e-1200). The samples were pre-treated at 300 °C while
degassing, functional group by FT-IR (Fourier Transform Infra-Red) test, and ionic capacity
by titrimetric analysis. As comparative, the catalyst used for effectiveness was Flotrol F007. The effect of calcination temperature of silica carbon composite, showed that surface
area was decreased from 1651,477 m2/g at temperature of 750 ºC to become 1074,114 m2/g
at a temperature of 550 ºC, and then increased again when the temperatures were less than
550 ºC. The highest surface area was found to be 1651,477 m2/g which was synthesized at
temperature of 750 ºC for 1 h of calcination. The ionic capacity takes the value of 20 mEq/g,
which is much larger than that of Flotrol F-007 (4,5 mEq/g).
Keywords: solid acid catalyst, polyethylene glycol, biodiesel
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Abstract
Coconut shells are abundantly available in Indonesia as the agricultural waste of coconut
plantation. Traditionally coconut shells are used as substituent energy after transformed
into charcoal. But, since the carbon structure is denser, which has more potential economic
value, in this work the coconut shell charcoal was treated further to produce graphite as an
alternative material of an electrode for battery or supercapacitor. The charcoal was first
converted into activated carbon by heat treatment using KOH as chemical activation agent
to expand the pores and increase the surface area. The functional group and crystallinity of
product taken from Fourier transform infrared (FTIR) and X-Ray diffraction (XRD)
indicates that amorphous graphite is obtained. The electrical characteristic of the graphite
had been analysed. Cyclic Voltammetry (CV) and Electrochemical Impedance
Spectroscopy (EIS) performed in the presence of Ag/AgCl as reference electrode and
Platina as counter electrode. Electrical Double Layer Capacitors (EDLC) was confirmed as
the type of capacitors performed by graphite and graphene in order of electrical
capacitance 27mF/g, energy density 3.56 Wh/kg, and power density 0.0342 kW/kg. On
the other experiment, modified-hummer's method on coconut shell charcoal lead to
graphene forming. Confirmed by XRD and FTIR analysis, the graphene obtained have lack
of oxide bond. Graphene preparation from charcoal with the absence of graphite is no
longer impossible. As results, coconut shell charcoal has great potential as the source of
carbon crystal for various application such as electrode material for battery,
supercapacitor, and solid acid/base catalyst. It is also possible to combine with other metal
derivatives to perform a great metal-air battery as the catalyst support and host.
Keywords: carbon, coconut shell, graphene, graphite
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Abstract
Electronic Textiles (e-textiles) have received a lot of attention for their use in wearable
technologies such as biosensor, gas sensor, stretch sensor, etc. In this work the electronic
textile was developed by coating Zinc Oxide (ZnO) /graphene (Gr) layer on the surface of
cotton fabric. We have demonstrated facile method to deposited ZnO/Gr on cotton fabric
via a low cost and low temperature method. ZnO /Gr was coated layer by layer on cotton
fabric. Graphene was coated on the surface of cotton fabric by “dip and dry” method under
sonication. ZnO grown on graphene layer with seed layer in order to assist ZnO
crystallization process on cotton substrate. The seed layer of ZnO was deposited over
graphene by dip method at room temperature, while chemical bath deposition method was
chosen for the formation of ZnO. Chemical bath deposition was performed at 80oC for 6
hours. Seed to growth solutions concentrations ratio (S/G) of the synthesis process were
0.5 and 4. Morphology and crystalinity of ZnO/Gr on cotton were characterized by
Scanning Electron Microscope (SEM) and X-Ray Diffraction (XRD) respectively. SEM
results shows that ZnO has a rods shape with different diameter for different S/G. For S/G
equals to 0,5 has a rods diameter about 500 nm. While ZnO with S/G equals to 4 has a rods
diameter about 60 nm to 90 nm. XRD results shows a high crystallinity of ZnO
nanorods/graphene that form on cotton fabric. The electrical conductivity of the cotton
fabric was tested by electrical surface resistance value of the cotton fabric. The surface
resistance of the ZnO/Gr sample is lower than the ZnO sample, whereas the Gr sample has
the lowest surface resistance of all samples.
Keywords: ZnO/graphene, Cotton Fabrics, E-textiles, Chemical Bath Deposition
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Abstract
Azo dyes are the major type of textile dye in the world, owing to their stability to light,
microbial degradation, and physical degradation due to washing. However, these
properties also lead to problematic removal or degradation of azo dyes that pollute the
water body. In this research, nanofiltration (NF) thin film composite (TFC) membranes
based on polyetherimide (PEI) polymer are utilized to remove an azo-based dye from a
simulated textile wastewater, namely Reactive Black 5 (RB5). PEI is firstly dissolved by
using N-methyl-2 pyrollidone (NMP) as solvent, combined with acetone as a non-solvent,
and converted to be membranes via phase inversion method. The created membrane will
be further modified by interfacial polymerization (IP) method using trimesoyl chloride
(TMC) and m-phenylene diamine (MPD) as precursors of acyl chloride and amine,
immersed in two immiscible liquids of hexane and water, respectively. This method
fabricates a new selective layer composed of tightly-packed nylon-like polyamide layer
that might improve the separation performance. Membranes from polymeric dope solution
of PEI/acetone/NMP 15/65/20 (w/w) were employed due to acceptable flux and
rejection, compared to other formulations. They were then modified by using IP method
(0.05% TMC in hexane and 1.5% MPD in water) to create PEI TFC membranes. The PEI
TFC membranes exhibited fluxes around 0.01 L m-2 h-1 psi-1, with rejection of RB5 dyes
up to 90%, which suggested the successful IP method on the PEI membranes. SEM and
FTIR were carried out for comprehending the reasons behind the improved separation
performance, and they revealed that the TFC nylon-like selective layer was successfully
developed, from both physical and chemical perspectives, respectively. The fabrication of
NF TFC membranes might open some new roads for environmental application of
membranes in Indonesia.
Keywords: membranes; nanofiltration; dyes; polyetherimide
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Abstract
The purpose of this study is to investigate the effect of controlled dealumination on FAU
zeolite towards Al extraction in acid solution with the presence of tetraalkylammonium
cation in FAU zeolite framework (T: 60 °C, t: 1 h). Tetraalkylammonium (TAA) cations
used in this study are tetramethylammonium (TMA+), tetraethylammonium (TEA+),
tetrapropylammonium (TPA+), and tetrabutylammonium (TBA+). The inclusion of TAA
cation within FAU zeolite was performed by impregnation method in which the amount of
TAA was fixed at 12% (w/w). Based on ATR-IR characterization, acid treatment towards
FAU with 0.5 M oxalic acid result in damaged structure with the internal tetrahedra
asymmetry stretching shifts to a larger wavenumber compared to that of the parent FAU.
The presence of TPA+ and TBA+ in FAU zeolite framework also shift to a larger
wavenumber while the structure of FAU zeolite is preserved indicating that these TAA
cations protect the zeolite from extreme Al extraction during acid treatment. Surprisingly,
the presence of TMA+ and TEA+ in FAU zeolite framework otherwise show totally
damaged structure. The XRF characterization data supports the experimental result where
dealuminated FAU impregnated with TPA+ and TBA+ cation show much lower Si/Al
ratio (5.74 and 5.53) than dealuminated FAU (7.1).
Keywords: FAU zeolite, Controlled dealumination, tetraalkylammonium cation
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Abstract
MOR zeolite is one of the most commonly used catalyst in industrial processes, especially
in reaction of bulky molecules such as benzene alkylation and isomerization. However,
high Brønsted acidity of MOR leads to fast deactivation due to pore mouth blockage by
cokes deposition. To overcome this issue, the surface of MOR should be modified to reduce
its acidity. Herein, we report a modification of MOR chemical composition via acid
treatment and deposition of ceria particles using wet impregnation method. Acid treatment
successfully increases Si/Al ratio of MOR from 8.39 to 11.58. The acidity of MOR must be
decrease when the Si/Al ratio is increase since the quantity of Brønsted acid sites is
proportional to the number of framework Al. On the other side, ceria particles were
successfully deposited on MOR surface using wet impregnation method. The distribution
of ceria particles on the MOR surface is more homogenous when direct impregnation is
performed to parent sample compare to that of preceded by acid treatment. The acid
treatment may cause roughness on MOR surface due to the formation of excessive terminal
silanol group as well as crystal defects. The surface roughness promotes aggregation of
ceria particles in particular areas, thus lowering particle distribution. Catalytic test on
Friedel–Crafts reaction shows that impregnation of ceria successfully improves the activity
of MOR zeolite. These insights were investigated using several characterization techniques
which are XRD, 29Si and 27Al MAS NMR spectroscopy, Raman spectroscopy, FTIR
spectroscopy, SEM microscopy, and SEM-EDX elemental mapping.
Keywords: MOR zeolite, surface acidity, ceria, Friedel–Crafts reaction
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Abstract
The Plackeet Burman Design is used for selecting nine separation parameters of
gadolinium from terbium through liquid-liquid extraction and gradual striping with
dibutyldithiophosphate (DBDTP) as extractant. In this study, the separation of Gd(III) from
Tb(III) used liquid-liquid extraction method with determining the optimum condition
toward nine parameters which their influence will be selected in, i.e. shaking time at 20
and 30 minutes, shaking rate at 150 and 250 rpm, pH at 3.0 and 4.0, rest time at 10 and 15
minutes, extraction temperature at 28 and 40°C, volume ratio of water phase (FA) to
organic phase (FO) 2:1, concentration of extractant at 0,1 and 0.2%, required gadolinium
concentration [Gd] at 25 and 50 ppm, and terbium [Tb] at 5 and 10 ppm. Five factors that
influence the appeal number () are shaking time, pH, rest time, temperature and
gadolinium concentration [Gd].
Keywords: rare earth elements (REEs), gadolinium, dibutyldhitiophosphate (DBDTP),
extraction
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Abstract
Epoxidized oleic acid is often regarded as a high value oleochemical due to the wide range
of industrial applications including cosmetics, personal care and pharmaceutical products.
Epoxidized oleic acid also extensively chosen by industry because of their advantages on
good performance as intermediate chemicals and can be obtained from renewable sources.
Synthesis and physicochemical properties of oleic acid palm oil was analysed for further
reaction of epoxidation. In this study, the epoxidation of oleic acid with performic acid
generated in situ from hydrogen peroxide in H2O2 (30%) with formic acid studied. 86%
conversion to oxygen oxirane content (OOC) was obtained.
Keywords: epoxidation, oleic acid, palm oil, peracids
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Boron nitride nanotube (BNNT) has been widely used in various application such as supercapacitor, dye for textile, hydrogen saving material, catalyst, cosmetic and medicine. Since
BNNT has large band gap, it may unfavorable for certain applications e.g photocatalysis.
We need reduce its band gap by giving an impurity in its structure. The impurity to be
tried in this work is by substituting boron or nitrogen atoms from pristine (2,2) BNNT
structure with carbon atoms. Local density approximation (LDA) in the density functional
theory (DFT) are applied to determine the total energy of the system and the
corresponding density of state (DOS). The carbon atoms are located in various positions in
a structure and there is no repeated position. The impurity leads the nanotubes possess ntype and p-type semiconductor properties with the band gap ranges from 1.285 eV to 1.807
eV. On the other hand, some of nanotubes will be metallic nanotubes or semiconductor
nanotubes. It depends on whether boron or nitrogen replaced by carbon. We will present
more details at the conference.
Keywords: BNNT, impurity, DOS
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Abstract
Surfactants have been intensively used for enhanced oil recovery (EOR). Nevertheless,
environmental issues cause some surfactants to become unfavored in EOR application.
Biodegradable surfactants are the suitable choice to make the environment safer. However,
screening surfactants that have a good performance for EOR are time-consuming and
costly. Molecular dynamics (MD) simulation is an alternative solution to reduce cost and
time. In the present study, oleic acid-based surfactants that combined with the various
length of polyethylene glycol were studied. The potential surfactants were screened by MD
simulation to evaluate their ability to reduce the interfacial tension (IFT) between oil and
water layers, which is the critical parameters for EOR, and their ability to emulsify oil
molecules. MD simulations were performed by GROMACS software with Gromos force
field and SPC water model. Carboxyl-terminal of the oleic acid was substituted by a
different length of polyethylene glycol. All MD simulations were prepared in octadecane–
water mixture with temperature ranges of 303-363 K. Our simulations found that the
increasing number of polyethylene glycol was not always followed by the decreasing of
IFT value between octadecane and water layers. These results were validated with the
experimental data and found the similar IFT profile. The simulation of oil emulsification
showed that all surfactant samples have good performance and stability as exhibited by
their emulsification rate and emulsion stability in different temperatures.
Keywords: surfactant, oleic acid, ethylene glycol, interfacial tension, emulsification,
octadecane, molecular dynamics simulation
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Abstract
Platinum film growth using thermal evaporation method was studied using molecular
dynamics simulation. This platinum film was intended as catalyst film for graphene
growth. Tersoff, Eam and Lennard-Jones potential were used to describe interaction of SiSi, Pt-Pt and Pt-Si respectively. Deposition process was performed with low incident
energy to represent thermal evaporation method. Effect of thermal treatment on platinum
film was investigated to get analysis & prediction of optimum parameter.
Keywords: molecular dynamics simulation, thermal evaporation method, platinum film,
thermal treatment
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Abstract
The solid surface tension plays an important role in the heat and mass transfer system for
heat exchanger equipment. In the nuclear power plant industry, Zircalloy 4 has been used
for long time as structure materials. The purpose of the experimental is to study solid state
surface tension behavior by measure contact angle of demineralized water and Nano fluid
contain nano particle alumina on metal surface of Zircalloy 4 before and after oxidation at
700o C by sessile drop method. The experiment is to measure the static contact angle and
drop of demineralized water and nano fluid contains nano particle alumina on zircalloy 4
with different spreading time from 1 to 30 minute. It was observed that zircalloy 4 after
oxidation lose their hydrophobic properties with increasing elapsed time during drop of a
demineralized water and nano fluid on the surface of alloy compared with zircalloy 4
before oxidation. As a result, the contact angle of demineralized water and nano fluid on
surface of zircalloy 4 before and after oxidation is decrease with increasing elapsed time.
While the magnitude diameter drops of demineralized water and nano fluid and wetting
surface are increase with increasing elapsed time on the surface of Zircalloy 4 before and
after oxidation. It was observed that Nano fluid shown good wettability properties
compared with demineralized water.
Keywords: Alumina, contact angle, demin water, nanofluids, Zircalloy4
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Abstract
Lead-free all-inorganic perovskite with Sn-based is one alternative to obtain less toxic
perovskite materials for solar-cells applications. In this presentation, we will report the
study results on the electronic structure of ASnI3 for understanding the role of its cation to
the band gap and DOS characteristics by performing the calculation based on the Density
Functional Theory (DFT) using the Quantum Espresso software packet. The calculations
were initiated by finding the optimum lattice constants of these inorganic perovskite
crystals with various alkaline cations A, namely Li, Na, K, Rb and Cs. Variable-cell
relaxation algorithm (vc-relax) was used to obtain the lowest total energy value and
structure relaxation. Ultrasoft pseudopotentials and PBE exchange-correlation functions
were used to determine effective potentials. The cut-off of kinetic energy was set at 40
Rydberg and the k-point was set at 5x5x5 and becomes denser at 11x11x11 in bands
calculation. The computation results give the energy gap values that are still lower than the
experimental results reported elsewhere, that is, less than 1 eV. However, the Density of
States (DOS) and charge densities distributions of each compound have provided a semiqualitative understanding related to their electronic properties and possible photovoltaic
characteristics.
Keywords: APbBr3 perovskite, all-inorganic perovskite, Density Functional Theory (DFT),
electronic structure, Density of States (DOS)
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Abstract
The hydrogenation of COx to produce synthetic natural gas (SNG), is highly exothermic
and usually catalyzed by nickel as catalyst active site. These reactions are typically
conducted under high pressure and low temperature to shift the reversible reactions to the
products. Adding hydrotalcite to Ni-based catalysts are believed to increase the activity of
the catalyst at a lower temperature and surprisingly, suppressing the coke formation on
the catalyst surface at such temperature. In the current study, we focus on model
development and reactor design for dynamic fixed bed operation for COx methanation
over Ni/MgO-MgAl2O4 catalyst using elementary steps with an assumption that there is
no rate-determining step. One dimensional pseudo-homogeneous reactor model was
developed for a typical laboratory scale. The gas phase model was governed for
compounds in the bulk phase, while the solid phase model was governed for adsorbed
compounds in the catalyst phase. The gas phase model consisted of the dynamic term,
convective term, diffusive term, and source term, while the adsorbed phase model
consisted of the dynamic term and source term only. The elementary steps data were taken
from the literature. The design criteria involving pressure drop, Lr/dp, dr/dp, and axial
dispersion were taken into consideration. The reactor model was simulated for steady-state
and unsteady-state. The steady-state model was considered as a base case and used as a
comparison to judge the reactor performance under unsteady-state operation.
Furthermore, modulation of the feed volumetric flow rate in step function was introduced
to the unsteady-state model to obtain the optimum operating condition for maximum
possible conversion.
Keywords: COx methanation, Ni-based catalyst, microkinetics, catalyst design, steadystate
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Abstract
Boron Carbon Oxynitride (BCNO) is a non-rare earth luminescent material that can be
widely applied in biological fields and electronic applications because of its excellent
properties, i.e. nontoxic, tunable emission, stable and low-energy process. In this study,
BCNO phosphor is obtained through a urea combustion method using boric acid,
polyethylene glycol 20k, and urea as precursors. This method has been recognized as a
facile synthesis method to produce BCNO phosphor in various emission. All samples
exhibited photoluminescence properties with multicolor emission under excitation of 356
nm UV-light. The obtained multicolor phosphor was correlated to its physicochemical
properties. However, study about the effect of these characteristics on multicolor phosphor
is still limited. Therefore, in the present work, the physicochemical characteristics of BCNO
were studied. The Fourier transform infrared spectrometry (FTIR) was conducted to
investigate the functional groups of BCNO. To further verify the formation of BCNO, the
scanning electron microscopy (SEM) and energy dispersive X-ray spectrometer (EDX) were
used to investigated morphologies and element compositions of BCNO phosphor,
respectively.
Keywords: BCNO phosphor, urea combustion method, multicolor phosphor
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Abstract
Diffusion Magnetic Resonance Imaging (MRI) is used in biomaterial study as a biomarker
for composition and structure of biomaterial and a tool to observe mechanical properties of
materials. In this study, Diffusion MRI was used to observe mechanical properties of
agarose as a potential hydrogel material for phantom development and tissue implants.
The experiments were conducted to obtain several parameters in diffusion MRI and the
results would be compared with those from other experiments.
Keywords: agarose, hydrogel, implant, diffusion, magnetic resonance imaging
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Abstract
The adsorption energy on Fe-doped on the single wall carbon nanotube (SWCNT) for
C2H2, C2H4, and C2H6 gases are investigated using density functional theory (DFT)
method. The model uses 100 C atoms with one C atom substitutes with Fe atom. The
calcalation result show the total energy of relaxation system is -899.99 eV. The relax
SWCNT-Fe system is brought closer to C2H2, C2H4, and C2H6. The results show the
adsorption energy for each are -1.50 eV, -1.12 eV, and -0.21 eV respectively. Data were
compared with the placement of Fe above the CNT surface without replacing any of the C
Atom. It was found that the adsorption energy for placement of Fe above SWCNT was
more negative than substituting it.
Keywords: DFT, gas adsorption, C2H2, C2H4, C2H6
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Abstract
Rock art is a kind of paintings created by the Indonesian pre-historic humans on the
surface of rocks. In this study. Albeit the location and the patterns distribution of rock arts
in Indoensia have been well studied and documented, to the best of our knowledge, the
chemistry of these arts, the pigments used for paintings, the topology and morphology of
the pigments have rarely been investigated and published. In this study, we perform a
thorough investigation on two samples of pre-hictoric rock art site from Leang
Sumpangbita, Maros, South Sulawesi using sprectroscopic and microscopic studies. The
first and second samples possess red and purple colors, respectively. Both samples contain
iron oxide which may explain their reddish colors. Nevertheless, there are microstructural
differences, i.e. crystal morpology and size, between these two samples that is responsible
for the discrepancy in the observed colors. These current results suggest that the purple
samples are formed based on a thermal-induced conversion from the red samples.
Keywords: Rock art, thermal-induced conversion, spectroscopic and microscopic studies
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Abstract
In this work, ZnO (Zinc oxide) nanorods with (0 0 2) orientation and randomly orientation
for Carbon Monoxide (CO) gas sensing application were synthesized by two step process.
First, the seed layers were formed at glass substrate using dip coating method and second,
ZnO nanorods were grown using Chemical Bath Deposition (CBD). The orientation of
those ZnO nanorods were confirmed using X-Ray Diffraction (XRD) while their
morphologies were analyzed using Scanning Electron Microscopy (SEM). Diffraction
pattern of ZnO (002) exhibited domination of (002) peak while ZnO with randomly
orientation exhibited some peak, (1 0 0), (0 0 2), (1 0 1), (1 0 2), (1 1 0),(1 0 3), (3 0 0) and (1 1
2). The SEM image showed that ZnO nanorods with (0 0 2) orientation were vertically
aligned whereas ZnO nanorods with randomly orientation were grown in some
orientation forming urchin-like structure. The effect of those orientation on the CO gas
sensing properties was investigated by measured the response of each ZnO nanorods to 30
ppm CO gas at various temperature (160C, 200C, 250C, and 300C). The result
showed both of ZnO nanorods have higher response towards CO gas sensing at same
optimized temperature of 200C. It means that the orientation does not affect the work
optimum temperature of ZnO nanorods. Furthermore, ZnO nanorods with (0 0 2)
orientation have higher response than ZnO nanorods with randomly orientation at
optimum temperature, respectively 57 % and 42 % which indicated that CO gas-sensing
response was strongly affected by ZnO orientation.
Keywords: CO, Gas Sensing, Orientation, ZnO
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Abstract
Oil Pam Empty Fruit Bunch (OPEFB) is the most abundant Indonesian agricultural waste
which reached 32 million tons of production at 2016. Due to its high cellulose content (4060%), it is potential to be converted to a high value cellulose-based advanced biomaterial,
among others are Cellulose Nanocrystals (CNCs). CNCs is one of the most promising newgreen biomaterial which posseses combination of superior properties such as low density,
high mechanical properties, high surface area, high biocompatibility and low toxicity.
Herein, ammonium persulfate (APS) oxidation method was used as an eco-friendly
method to prepare CNCs from OPEFB without producing a harmful waste to environment.
Considering that OPEFB consist of 22% of lignin and 12% of extractives content, which is
unfavorable for APS oxidation method, the influence of extractives content in OPEFB to
preparation of CNCs has been studied by comparing the obtained products from OPEFB
with extractive and free-extractive OPEFB were utilized as raw materials. Obtained CNCs
were characterized by X-Ray Diffraction (XRD), Dynamic Light Scattering (DLS),
Transmission Electron Microscope (TEM) and Themogravimetric Analysis (TGA).
Carboxylated CNCs with length between 70 to 150 nm and crystallinity index of 72% was
obtained.
Keywords: Ammonium Persulfate oxidation method, Cellulose Nanocrystals, Extractives
content, Oil Palm Empty Fruit Bunch
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Abstract
First principles calculations within framework of the density functional theory (DFT) have
been carried out to investigate structural, electronic and optical properties of zinc doped
magnesium oxide (ZnxMg1-xO) with different zinc concentration (x=0, 0.125 and 0.25). The
crystal structure used in this calculation was cubic MgO with space group of Fm-3m with
supercell of 2x1x1. The total energy was calculated in order to predict the suitable position
of zinc dopant. Increased in zinc concentration resulting the lattice parameters of ZnxMg1xO to increase and the band gap of the material were reduced. The refractive index
absorption and loss function improved with the increased of doping concentration of
ZnxMg1-xO in comparison to pure MgO. Hubbard+U was used in LDA functional implies
viable method in correcting the calculation of electronic properties of ZnxMg1-xO. In
addition, this information could provide a direction in synthesizing good photocatalyst
material.
Keywords: density functional theory; electronic properties; first principles, optical
properties, structural.
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Abstract
The low tolerance of zeolite in hot liquid water (HLW) influenced the crystalline structure
destruction and catalytic activity in aqueous reaction such as biomass conversion.
Investigation of temperature and time effect was performed to analyze the HY zeolite
destruction in HLW. HY parent was prepared by ion exchange of NaY zeolite in
ammonium chloride solution 0.1 M. Zeolite HY was treated at various temperature and
time in HLW. Temperature variations used are 433, 453, and 473 K for 0.5, 1, 2, 4, 6, 10, 14,
22, and 30 h each of HLW treatment. The states of Si and Al after HLW treatment were
analyzed by IR, XRF, and Solid-state NMR. The structural change and crystallinity of
faujasite zeolite were analyzed by XRD. XRF characterization showed that the ratio of
Si/Al decreased at longer HLW treatment. The decreasing trend of Si/Al ratio was
assumed that the water molecule attacked Si4+ species and hydrolyzed from zeolite
framework.
Keywords: amorphization, hot liquid water, HY zeolite, temperature, time
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Abstract
Polypropylene (PP) is one of the most widely used polymer materials in the world, because
it is easily shaped and low cost. However, PP is very difficult to degrade in the
environment when the product from PP is not reused and discharged into the
environment. One solution to improve degradability of PP is by adding prooxidant
additives. In this study was conducted to modify the structure and properties of PP by
manganese palmitate addition as a prooxidant additive and followed by heating treatment
at 25C, 60°C, and 90°C. The structure and properties of PP were characterized by
functional group analysis (FTIR) and mechanical properties (Tensile tester). The FTIR
spectra results show that the peak intensity of the carbonyl group in the region of 17001720 cm-1 increases with the presence of manganese palmitate as a prooxidant additive in
PP matrix and of heating treatment. This result is supported by analysis of mechanical
strength of PP film. Pure PP film has a higher elongation and mechanical strength than the
PP film with the addition of a prooxidant additive both before and after heating, otherwise
the young modulus of pure PP film is lower. The results show that PP film with the
addition of manganese palmitate and heating treatment is more fragile and rigid. The
maximum degradability of PP was observed in PP with prooxidant additive concentration
of 1% (w/w) and heating treatment at 60°C, whereas the modified PP film with heating
treatment at 90°C cannot be analysed due to it was damaged and destroyed.
Keywords: Manganese palmitate, polypropylene, thermal degradation, oxo-biodegradable
polymer
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Abstract
Silver nanoparticles (AgNPs) have been recognized for many years as powerful
antibacterial agent which able to inhibit and kill many kinds of bacteria only in small
amount of concentration. Green synthesis using parts of plant to produce nano-sized
particles is attractive because this method offer eco-friendly, simple, inexpensive, and fast
process. Herein, we reported green synthesis of AgNPs using filtrate of Indonesian sweet
potatoes variety cilembu and studying their antibacterial activity. In this study, types of
filtrates (baked and unbaked of sweet potatoes variety cilembu) and concentration of
AgNO3 solution (1, 10, and 100 mM) were varied to obtain AgNPs with highest
antibacterial activity. The synthesized AgNPs were characterized using UV-Vis
spectroscopy (UV-Vis), X-Ray Diffraction (XRD), Dynamic Light Scattering (DLS),
Transmission Electron Microscopy (TEM), and Disk Test. UV-Vis results presented that
only AgNPs prepared with baked filtrate of sweet potatoes and 10 mM of AgNO3 possesses
peaks in 428 and 407 nm due to their surface plasmon resonance characteristic. DLS results
showed that green synthesis using baked filtrate of sweet potatoes and 10 mM of AgNO3 is
the optimum condition to obtain smallest particles of AgNPs with average particles sizes
114 nm. TEM observation of AgNPs prepared by green synthesis using baked filtrate of
sweet potatoes and 10 mM of AgNO3 showed that obtained AgNPs had nodular
morphology with average particles sizes 133 nm. Colloidal AgNPs showed high stability
because it has remained stable for two months. AgNPs prepared with baked filtrate of
sweet potatoes and 10 mM of AgNO3 also presented good inhibition to Staphylococcus
Aureus with 9.95 mm of diameter inhibition. Based on these results, green synthesis of
AgNPs using baked filtrate of local product of sweet potatoes (var. cilembu) and 10 mM of
AgNO3 is the optimum condition to obtain smallest particles size of AgNPs with highest
antibacterial activity.
Keywords: antibacterial activity, green synthesis, silver nanoparticles, sweet potatoes var.
cilembu
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Abstract
Recently, researchers have focused on the carbon nanomaterials, in particular carbon
nanotubes (CNTs), which are nanometer-sized tubes of single- (SWCNTs) or multi- layer
carbon nanotubes (MWCNTs) with outstanding mechanical, chemical and electrical
properties motivating their use in ceramic composite materials as a fibrous reinforcing
agent. Until now, however, most results for strengthening and toughening have been
disappointing, and only little improvement have been reported in CNT/ceramic composite
materials, presumably owing to the difficulties in homogeneous dispersion of CNTs in the
matrix and information of adequate interfacial connectivity between two phases. Current
experimental works have reported two common sliding behaviors in CNT/ceramic
composites: the pull-out of Single carbon nanotubes and sword-in-sheath mode of Multi
wall carbon nanotubes (MWCNT). Therefore, understanding the interfacial properties of
CNT-reinforced composites are important for clarifying the above two distinguished
pullout behaviors. In this work we investigate the effect of CNT curvature to interfacial
and electronic properties between CNT and Ceramics surface using Density Functional
Theory calculation. We demonstrate that there exist strong physical interactions between
smallest CNT and non-stoichiometric ceramic surfaces, as evidence by the short vertical
distance between CNT and non-stoichiometric ceramic surfaces. We also found that the
interfacial bonding of CNT and ceramic surface is of mixed covalent-ionic nature. The
strong interfacial interaction of small diameter CNTs with the non-stoichiometric ceramic
surfaces would be a possible mechanism for the successful ceramic composite reinforced
with CNTs.
Keywords: ceramic surface, CNT curvature, Density Functional Theory, interfacial
connectivity
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Abstract
Direct conversion of electric energy from waste heat, thermoelectric device could be a
significant answer of some energy challenges today. Bismuth Selenide is one of the most
efficient thermoelectric materials known. Its excellent efficiency come from low thermal
conductivity and larger electronic structure. Previous studies had poor explanation of this
unusual relationship between electronic properties and thermoelectric properties. Here, we
conducted comprehensive analysis using density functional theory that implemented in
WIEN2K that have been previously overlooked. LDA functional have been used, in
addition with and without spin-orbit coupling. Heavier mass valence bands and higher
density of states have led to lower temperature. In addition, Γ-centred valence band local
minimum existence has led to higher carrier concentration that can give higher
thermopower. We discovered that, Bi2Se3 best performance is likely at range of 400 – 600k.
Moreover, this study shows a significant information for further alteration of Bi2Se3 that
could make it an ideal thermoelectric material at room temperature.
Keywords: bismuth selenide, electronic properties, thermoelectric properties, density
functional theory
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Abstract
The surface crack in flexure (SCF) is a method for the evaluation of the fracture toughness
of advanced ceramics. Conventionally is practiced by using a Knoop indenter to make a
very small precrack. Removal on indent and the plastically deformed zone is required
before the fracture test. The purpose of this removal is to eliminate residual stresses under
the Knoop impression and to obtain a semi elliptical precrack shape. In this work fracture
toughness values by the SCF method are compared with those measured using the SEVNB
(single edge V-notched beam) method. The material chosen for this purpose was gas
pressured sintered silicon nitride (Si3N4) containing 3wt.%Al2O3 and 3 wt.%Y2O3
(SL200B, Ceram Tec, Plochingen, Germany). The varied parameters the amount of material
removed from the surface. Short specimens with size 3 x 4 x >25 mm were prepared for
this purpose. The fracture toughness of specimens with a surface removal in the range
suggested from ASTM C 1421 were found to agree with the results obtained from SEVNB.
A surface removal below the recommendation resulted in low values of fracture toughness.
Increasing the amount of surface removal moderately was found to still fit with results
obtained from SEVNB. Surface removal of much more from the recommended amount
leads to failure from natural flaws.
Keywords: fracture toughness, single edge V-notch beam, surface crack in flexure, silicon
nitride

117

Poster
Structural characterization of mixed local material for a ceramic porcelain insulator
H. Aripin1,*, Ifkar Usrah1, Nundang Busaeri1, Rudi Priyadi2, Yoni Hermawan3, I Nyoman
Sudiana4, I Made Joni5, Svilen Sabchevski6
1Department

of Electrical Engineering, Faculty of Engineering – Siliwangi University

2Department

of Agrotechnology, Faculty of Argiculture – Siliwangi University

3Faculty

of Education – Siliwangi University

4Department
5Nano

of Physics, Faculty of Mathematics and Natural Sciences – University of Haluoleo

Technology and Graphene Research Center (NTGRC) – Padjadjaran University

6Lab.

Plasma Physics and Engineering – Institute of Electronics of the Bulgarian Academy of
Sciences
*Corresponding Author. Email address: aripin@unsil.ac.id

Abstract
A novel type of ceramic porcelain insulator material was produced by mixing kaolin with
zeolite. The composition was prepared by adding a controllable amount of kaolin ranging
from 30 wt% to 100 wt% into the zeolite. Then a series of samples was sintered at 1200oC.
The influence of the composition on the structural properties was studied in detail using Xray diffraction (XRD), Fourier transform infrared (FTIR) spectroscopy and Scanning
Electron Microscopy (SEM). The results show that the microstructure of porcelain body is
characterized by the presence of elongated mullite grains. It was found also that the
decrease of the kaolin content in the porcelain body leads to a decrease of the crystalline
phase of mullite. The analysis of the structural properties of such ceramics indicates that
zeolite could not be recommended as an appropriate material for manufacturing of highvoltage ceramic porcelain insulators by mixing it with kaolin.
Keywords: kaolin, zeolite, ceramic porcelain insulator, microstructure, elongated mullite
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Abstract
The strain will affect the position of the atoms. Hence Strain will affect the energy band
because. Hamiltonian influenced the position of atoms. In this paper the effect of strain on
bandgap energy bilayer graphene and armchair nanoribbon bilayer (AGNR) has been
calculated by Tight Binding method. This calculation is limited by only taking into account
the influence of its nearest neighbor only. The results show that the strain in the x and y
directions causes the band gap of the AGNR bilayer energy to become narrower. But the
band gap of graphene does not change. Based on the bandgap shape of both the bilayer
graphene and the AGNR bilayer, the strain in the y direction will cause the bandgap of
energy to be flat (flat band).
Keywords: strain, graphene, agnr
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Abstract
Air pollution has become an environmental problem since it poses a serious effect on
human health. In addition, circulation of air containing airborne particles including
pathogens in an enclosed building like a hospital may lead to more severe health effects.
Therefore, an air purifier is needed to prevent the spreading of those particles through the
air circulation. To address the issue, an antimicrobial membrane was prepared by
embedding ZnO nanoparticles onto hollow fiber polypropylene membrane. Results
showed that the prepared polypropylene/ZnO membrane had a high air filtration
performance as well as antibacterial properties. The membrane also showed a high
filtration capacity or permeability with a relatively low-pressure drop. With those
interesting features, the newly developed polypropylene/ZnO membrane can be applied
in air filtration, in particular for indoor spaces and other medical applications.
Keywords: air filter; air pollution, clean air, fine particles, membrane
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Abstract
We study the influence of Al and Ti doping on structural, optical, and electrical properties
of ZnO thin film grown by DC unbalanced magnetron sputtering. SEM images show a
homogeneous distribution of ZnO thin film on Si substrate and the decrease of grain size
upon Al and Ti doping. Moreover, using UV-Visible absorption technique, optical
transitions of ZnO:Al and ZnO:Ti is blueshifted due to deep electron donor provided by
the dopants, indicating that the Burstein-Moss effect plays an important role in the optical
transition. To investigate the influence of these doping on photoconductivity behavior, a
planar electrode configuration with Ag contacts was used. All devices show a good
photosensitivity by illuminating the thin films with the photon energy range of UV-visible.
The sensitivity of ZnO:Ti thin films to the UV region is dramatically enhanced as compared
to ZnO and ZnO:Al. Carriers trapping in the dark and detrapping under illumination by
Ti-related defects are responsible for this enhancement. Interestingly, introducing Al and
Ti dopants also promotes the strong increment of Schottky barrier height and the dark
current follows power-law dependence rather than Ohmic character. It demonstrates a
change of transport characteristic from Ohmic to the space-charge-limited current regime.
This condition is influenced by the high defect states contributed to the transport
measurement upon Al and Ti doping, as confirmed by PL spectra. Our results show the
important role of Al and Ti dopants to modify the optical and electrical properties of ZnO
thin films for future optoelectronic applications.
Keywords: ZnO thin film, Al doping, Ti doping, sputtering, photodetector
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Abstract
We study the-state-of-art electronic and optical properties of semiconducting twodimensional α-PbO systems using first principle calculation. As the minimum transitions
energy from valence band maximum (VBM) to conduction band minimum (CBM), the
bandgaps of 2.01 eV (Γ to M) and 2.53 eV (Γ to Γ) are obtained for the bilayer and
monolayer systems, respectively, while the bulk system exhibits the narrower bandgap of
1.22 eV (Γ to M). By changing the dimension from bulk to bilayer systems, the difference
between the indirect transition (Γ to M) and direct transition (Γ to Γ) is decreased. In the
monolayer system, the indirect transition (Γ to M) is larger than the direct transition (Γ to
Γ), leading to the direct bandgap. These bandgap modifications are contributed by the
dynamics of O 2p at VBM and Pb 6p states at CBM. Based on the calculated complex
dielectric functions, the two-dimensional systems exhibit the higher optical dichroism and
first peak levels of the absorption spectra but otherwisely exhibit the lower dielectric
constant compared to those of the bulk system. Interestingly, the low-photon-energy
plasmonic states are found in the monolayer and bilayer systems. Our result shows that the
two-dimensional α-PbO systems exhibit the novel and unique electronic and optical
properties compared to the bulk system. This study can also be a guidance for developing
low-photon-energy plasmonic devices based on the two-dimensional systems.
Keywords: Two-dimensional systems, α-PbO, Electronic properties, Optical properties,
Plasmonic state
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Abstract
Gadolinium doped cerium (Ce0.9Gd0.1O1.95, GDC) as an electrolyte in IT-SOFC has higher
performance in nano sized than the other sized. Carbonate was known as a precipitant
agent that could affect the morphology and size of particle. In this study, the effects of
various carbonates as a precipitant agent on the synthesis of GDC by co-precipitation
method were investigated. Cerium in the form of Ce(OH)4 (cerium hydroxide) and
Ce(NO3)3.6H2O (cerium nitrate hexahydrate) used in the synthesis process. Three types of
carbonates, i.e. ammonium carbonate, potassium carbonate, and sodium hydrogen
carbonate, namely GDC1, GDC2, and GDC3, respectively, was used as a precipitating
agent. The GDC powder resulted was then characterized by X-Ray Diffraction (XRD),
Thermal Gravimetric Analysis (TGA), Particle Size Analysis (PSA), Scanning Electron
Microscopy (SEM), and Electrochemical Impedance Spectroscopy (EIS). The carbonates
variation was affected on the physical properties and the ionic conductivity of GDC. GDC1
showed the optimum carbonate that produce electrolyte GDC with better properties as an
IT-SOFC electrolyte.
Keywords: co-precipitation, Ce0.9Gd0.1O1.95, IT-SOFC, various carbonate
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Abstract
Polyvinylpyrrolidone (PVP) is a widely used hydrophilic polymer because it is non-toxic,
electrospinnable, soluble in water, and it also has good biocompatibility. PVP in fiber form
can be for drug delivery or wound dressing. However, it is easily damaged if exposed to
water. Incorporation of Cellulose Acetate (CA) in PVP nanofiber is a promising way to
increase of resistance to water. The objective of this study is to prepare to PVP/ cellulose
acetate nanofiber by electrospinning method. The addition of cellulose acetate increased
the viscosity of PVP/cellulose acetate solution. The SEM result showed bead-free
nanofibers and average diameter of PC8, PC10 and PC17 is 364, 578, 712 nm, respectively.
The analysis of FTIR spectra showed that indicates has occurred intermolecular interaction
in the PVP/cellulose acetate fibers and the XRD patterns of the PVA/CA nanofibers are
amorphous
Keywords: nanofibers, electrospinning, amorphous

124

Poster
Effect of Sr Modifier on Characteristics of Al A356 reinforced Al2O3 Composites
Produced by Stir Casting
Anne Zulfia1,*, Tira Kurnia1, Wahyuaji Narottama1 and Salahuddin Yunus2
1Department

of Metallurgy and Material, Faculty of Engineering – Indonesia University

2Department

of Mechanical Engineering, Faculty of Engineering – Jember University

*Corresponding Author. Email address: anne@metal.ui.ac.id
Abstract
Aluminium alloy A356 reinforced Al2O3 have been produced by stir casting process. The
strontium was added to molten Al A356 is to improve mechanical properties of
composites. The addition of strontium was varied from 0.046 wt-% to 0.070 wt-% and
Al2O3 was kept constant ie, 10 Vf-%. The aim of this research is to study the effect of Sr on
microstructure and mechanical properties of Al A356/Al2O3 composite. The A356 was
melted at 800°C and mixed with Al-5TiB, Al-5Sr and Mg as master alloy of matrix then
flushed with argon to remove all the gas bubble from liquid aluminium and stirred for 2
minutes afterwards it was poured with Al2O3 particles and stirred again for 3 minutes to
distribute the Al2O3 particles in molten Al matrix. The composites produced then
characterised both microstructural analysis and mechanical properties. The maximum
strength, elongation and hardness of composites were achieved at 0.046 wt-% Sr with the
value of 185 MPa, 4.00% and 45 HRB, while strength, elongation and hardness of
unreinforced were 101 MPa, 2.72% and 40 HRB respectively and further addition of Sr, the
mechanical properties decreased. Increasing strength is due to the refinement of Mg2Si.
Keywords: Al A356, Al2O3 particles, Sr modifier, mechanical properties, stir casting
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Nanoparticles have been widely used nowadays as an additive for enhancing reservoir oil
production. In response to the distinctive properties of nanoparticle itself, several
phenomena can occur, two of which are attractive potential force of van der Waals and
repulsive force of electric double layer that directly contributes to the dynamic process of
adsorption and desorption. While these occurrences come into effect, permanent
attachment may occur. In the heating process, fluid possessing mobile condition is always
desired, avoiding the counterpart of the permanent attachment. Hence, in this paper, an
evaluation of interaction between Fe2O3 and sandstone surface will be conducted. UV-Vis
method (ultraviolet-visible spectrophotometry) on several concentrations will be put to use
on sandstone crushed-core, which has undergone the process of ball-milling. A logarithmic
scale graph will then be constructed, where it is noted that Langmuir Isotherm Adsorption
comes into effect; saturated core is less probable or mostly stops adsorbing nanoparticle
after some times. Though analysis will pay more attention to the MAC value of the Fe2O3
nanoparticle, however adsorption is not simply occurred on monolayer, but also on
double-layer and multi-layer. It should be kept in mind, that permeability reduction can
occur in bilayer condition. To support the following argument, a second method will be
conducted using pendant drop apparatus to measure wettability alteration from contact
angle as well as to confirm the permeability reduction effect. In conclusion, from obtained
laboratory result, an injection design above MAC value should always be followed, and
though the value has already surpassed the MAC value, desirable condition is not
guaranteed since permeability reduction can still happen due to the effect of bilayer
condition mentioned before.
Keyword: nanoparticles, interaction evaluation, permeability reduction, bilayer
adsorption, permanent attachment
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As technology advances, new means of improving oil recovery are continuously
discovered, with nanoparticles enhanced oil recovery (EOR) being one of the proposed
innovation. Nanoparticles, in the form of powders, are utilized in EOR method by
dispersing nanoparticles in liquid to create a fluid suspension called nanofluid. The type of
nanoparticle used in this study is titanium oxide nanoparticle, which is believed to have
the benefit of increasing oil recovery by wettability alteration mechanism. In this study, a
series of experiment was conducted to observe the effect of titanium oxide nanoparticles on
wettability. Sandstone core samples were artificially made with a composition of quartz
sand and cement; then thin section samples were made from core samples to be used in
contact angle measurement. Artificial brine was made from NaCl solution and prepared in
several different concentrations. Titanium oxide nanofluid was also prepared in several
different concentrations by dispersing nanoparticles in artificial brine. Contact angle
measurement was done in 2 nanofluid scenarios: varied artificial brine concentration with
a constant titanium oxide nanofluid concentration and varied titanium oxide nanofluid
concentration with a constant artificial brine concentration. The result of contact angle
measurement shows that titanium oxide nanofluid is able to shift wettability toward a
more water-wet system. In conclusion, it can be said that titanium oxide nanoparticles have
an effect in wettability alteration and can be considered to be further researched as an EOR
method.
Keywords: titanium oxide nanoparticles, wettability alteration, contact angle, enhanced oil
recovery
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Abstract
In order to fabricate a low-cost dye-sensitized solar cell (DSSC), carbon has become a
highly preferred catalytic material as counter-electrode, particularly for DSSC with
monolithic structure. This paper presents novel synthesis method of carbon-based
composite pastes using two types of carbon material, i.e. carbon nanopowder and activated
carbon. The concentrations of the inorganic binder added to the composite pastes were
varied to investigate their effect on the physical properties of the counter electrode and the
electronic properties of the constructed monolithic DSSC. The inorganic binder used in this
work was titanium dioxide nanoparticles, Evonik P25. After optimization, power
conversion efficiency of 0.221% was achieved by the monolithic DSSC with counter
electrode composite comprising activated carbon, graphite and titanium dioxide with
weight ratio of 1:4:0.5, respectively. Characterizations using gas sorption technique showed
that the shape of the hysteresis curves obtained for all composites resembled the isotherm
curve type II and H3, indicating the presence of micropores. Furthermore, higher
concentration of titanium dioxide nanoparticles as binder led to counter electrode with
lower surface area. The solar cell efficiency, however, was found to be not only correlated
to the surface area or the binder composition, but it was also determined by the type of the
carbon material.
Keywords: carbon, composite, counter electrode, monolithic, dye-sensitized, solar cell
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The mechanical properties of a material depend on quenching process. In this process,
there is a rapid cooling from elevated to room temperature in a short time by using quench
medium. Therefore, the phase transformation from austenite to martensite occurs. The
common medium used in quenching process water, oil, polymer, and gas. Nanofluids, is
started to be used as quench medium because they offer better thermal conductivity
compared with the conventional medium. Selection of carbon-based nanofluids as a
quenching process medium aims to obtain high thermal conductivity values and
controllable cooling rates. Thereby, the expected microstructure of the material could be
relatively easier to form. In this paper, carbon particles were obtained using a top-down
method with a planetary ball-mill for 5 hours at 500 rpm. In the observation of particle size,
material morphology, material surface changes, and material composition using FieldEmission Scanning Electron Microscope (FE-SEM) and Energy Dispersive X-Ray
Spectroscopy (EDX). Based on electron microscope and spectroscopy results, the particle
dimension was average at 12 µm after milling, and carbon concentration of the powder
used in this research was 99%. To produce the nanofluid, 100 ml water was used as base,
mixed with carbon nano particles at 0.1%, 0.3%, and 0.5% with variation of non-ionic
surfactant Polyethylene Glycol of 1%, 2%, 3%, 4% and 5% respectively. AISI 1045 or JIS
S45C carbon steel was used as steel sample. They were austenized at 1000oC for 1 hour,
and then quenched in the previously made nanofluid. To observe the mechanical
properties and the microstructure of the quenched sample, hardness testing and
metallographic observation will be conducted. The mechanical properties and the
microstructure will be analyzed on the effects of different concentrations of carbon and
surfactants mixed in nanofluids quench media.
Keywords: nanofluid, quenching, heat treatment
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In present study, magnesium matrix composite reinforced with nano-Al2O3 is succesfully
fabricated by stir casting method. The metallography observation are done using optical
microscope and secondary electron microscope. The composite microstructure are
subsequently discussed with respect to grain refinement, reinforcement distribution, and
surface fracture characteristics. The chemical characterization are done using optical
emission spectroscopy (OES), energy-dispersive x-ray spectroscopy (EDX), and x-ray
diffraction (XRD). The mechanical properties of the magnesium matrix composites are also
reported using hardness test, impact test, and wear test. The results show that compared
with the monolithic pure magnesium, the addition of 0.05, 0.10, 0.15, 0.20, 0.25 %Vf nanoAl2O3 in the casting of magnesium nanocomposites exhibited enhancement in mechanical
properties of the Mg/nano-Al2O3 composites. This enhancement of mechanical properties
were caused by the refining grain mechanism, pinning effect, and load transfer of nanoAl2O3. It is observed that the mechanical properties increases with increase in the %Vf of
the nano-Al2O3 reinforcement particle until the optimum point that found in the
composition of addition 0.20%Vf nano-Al2O3. This optimum point in addition of 0.20%Vf
nano-Al2O3 are due to unevenly dispersed of the nano-Al2O3 reinforcement particle
during stirring and the more increases the %Vf of the nano-Al2O3 reinforcement particle in
magnesium based nanocomposite will have the more tendency to agglomerate, so the
strengthening mechanism that should be made by the nano-Al2O3 reinforcement particle
is not effectively occurred and this agglomeration phenomenon is shown mostly in the
addition of 0.25 %Vf. The agglomeration phenomenons were proved by scanning electron
microscope which is showing some agglomerate and characterized by EDX and XRD as
Al2O3.
Keywords: magnesium based composite, nano reinforcement particle, nano-Al2O3, stir
casting
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Heat treatment of material particularly quenching requires a high thermal conductivity
quench medium. Hardenability of material, dimension and geometry of the component are
considerate on choosing quench medium. The cooling rate on quenching affect the
properties and microstructures by creating specific phase transformation to occur.
Enhancing quench medium by accelerating the cooling rate can be attained by the addition
of nanoparticle which have higher thermal conductivity. This nanoparticle-added medium
is commonly termed as nanofluid. Commercial and laboratory grade of TiO2 were used as
the nanoparticle to distilled water as the nanofluid base to acquired higher conductivity on
heat treatment process. In this experiment, top-down method were done to obtain TiO2
particles by grounding using a planetary ball mill for 15 hours at 500 rpm. Nanofluid
quench medium were mixed with TiO2 in various concentration of 1%, 5% and 10% with
volume of 100 ml each. Samples of AISI 1045 or JIS S45C carbon steel were used to obtain
cooling rate diagram on different temperature. Samples were heat treated by austenizing at
1000oC for 1 hour, followed by rapid quenching in nanofluid quench medium with the
addition of agitation as quenching variable. Observation of particle size, material
composition and particle morphology, and surface change were measured by FieldEmission Scanning Electron Microscope (FE-SEM), and Energy Dispersive X-Ray
Spectroscopy (EDX). Initial characterization showed that the TiO2 particle size was 7 µm,
and roughly free from any impurities. Microstructures of the quenched samples will be
observed by metallography observation, and mechanical properties will be analysed by
conducting hardness test to compare the effect of different grade of TiO2 particles as
nanoparticle in water-based nanofluid quench medium.
Keywords: quenching, nanofluids, TiO2
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Abstract
Stinging nettle is a perennial herbaceous plant belonging to the Urticaceae family, In Bali
Indonesia called jelatang. This species is considered a weed in intensive agriculture as its
fast vegetative growth and high densities enable increased spread and soil coverage. In
Tabanan Bali Indonesia several places to grow are in Denbantas altitude 200-500 meters
and in Bedugul altitude 1000 -1500 meters above sea level. Nettle fibers are natural fibers
that can be utilized as reinforcement for composite materials. Natural fibers have been
used worldwide as a potential replacement for glass fiber reinforced composites, over the
last few years has been applied in the automotive sector, aircraft interior and interior of the
building. Properties of the natural fiber is lighter, easier to handle, not abrasive, and low
cost. The objective of this study was to compare the composition and the tensile strength of
the fiber nettle based growing areas from Bedugul and Denbantas. The method used is a
fiber tensile test equipment, fourier transformer infrared red (FTIR), thermo-gravimetric
analysis (TGA) and scanning electron microscope (SEM). From the research of nettle fibers
that stinging nettle from Denbantas has a better tensile strength than Bedugul nettle. The
TGA test the visible fiber from Denbantas has a higher fixed carbon that is 15. It is superior
when used as a composite reinforcement.
Keywords: stinging nettle, composite, materials
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Abstract
The application of interaction between Radio Waves and Light Waves is quite a lot of
benefits and important when applied in telecommunications system, one of the sample
application is a circuit module called converter or optical modulator. The advantages of
this converter is the low induction effect and low power consumption. This converter can
be used for telecommunications system with wide bandwidth and for measurement
systems with low induction effects. The use of wireless millimeter-wave bands combined
with fiber optic cables to compensate for the above mentioned losses can also compensate
for the propagation loss of millimeter waves used for broadband communications and
high-resolution imaging. This paper discusses the design and realization of optical
modulator using Coplanar Stripline (CPS) structure. The substrate used for CPS structure
is Lithium Niobat (LiNbO3) which has a large electro optical coefficient. Frequency of
radio waves (RF) to be used is 10 Ghz inputted via microstrip antenna patch array 2 x 1
with input impedance 50 Ω, and acceptable return loss -10 dB. The light waves used for the
carrier are generated from the LaserDiode , also several measurement result completed
done and reported. The method used is a pure research since the obtained results are not
directly applied to the Radio over Fiber (RoF) technology. The design is carried out by
means of varying physical variable value which results in specification of the operating
frequency 10 GHz, On the stage of completion, an analysis is performed toward physical
variable that influences the parameter of operating frequency and return loss as well as
associates it with the supporting theory.
Keywords: Coplanar stripline (CPS), radio over fiber, Radio Wave (RF), light wave, optic
modulatorv
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Motor vehicle emissions become a major contributor to ambient air pollution such as gas
and particles with different size distribution and that amount was increased every year.
The most effect on human health is ultrafine particle. Furthermore, the population of water
hyacinth (Eichhornia crassipes) in Indonesia is very abundant and lack of utilization
becomes its own problem. Cellulose is able to reduce ultrafine particles. In this study to
reduce ultrafine particle we developed a filter for motorcycle made of water hyacinth
(Eichhornia crassipes) and then we analyzed the relation between the cellulose
concentration and the particle reduction. The analyzed of the cellulose was conducted by
FTIR and the reduction of ultrafine particle was calculated by the measured concentration
particulate before and after applying the filter. The result shows that any correlation
between the cellulose concentration with the ultrafine particle reduce. To determine water
hyacinth’s (Eichhornia crassipes) cellulose concentration is using gravimetric method and
the result of cellulose concentration is 41,4804%. There were two types of filter, the filter
composition is water hyacinth (Eichhornia crassipes) was made powder and mixed with
starch glue (first filter (F1)) and glutinous rice glue (second filter (F2)) in 80%:20% ratio.
The diameter of the filter was 73.6 mm. The ultrafine particle concentration was measured
using a TSI P-Trak Ultrafine Particle Counter (Model 8525) for an hour with the sampling
time interval of five minutes. The filter is able to reduce ultrafine particle in range of 45% to
63% and 35% to 59% respectively for F1 and F2.
Keywords: cellulose, particle emission, ultrafine particle, Eichhornia Crassipes
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In Indonesia, many textile industries dump the untreated dyes wastewater, leading to
severe pollution of water bodies. To assist the treatment of textile dyes wastewater,
nanofiltration is one of the feasible solution. This research focuses on the amine
crosslinking strategy to enhance the separation performance of polyetherimide (PEI)
nanofiltration membrane for the removal of a bright azo dye from textile wastewater, i.e.
Reactive Red 120 (RR120). Firstly, the fabrication processes of unmodified PEI membranes
are optimized from the perspective of the concentration of polymeric dope solution.
Several compositions were investigated such as PEI/NMP/acetone of 15/65/20, 16/64/20,
and 17/63/20 (w/w). NMP acts as a solvent for PEI, while acetone acts as a non-solvent.
Membranes were fabricated from these dope solutions through wet phase inversion
process. The optimized membrane from the dope of PEI/NMP/acetone 15/65/20 and
16/64/20 were chosen, having suitable pure water permeability, and adequate membrane
structural integrity. The membranes were then further modified via crosslinking process
by immersing in a versatile diamine solution, which is 2.5% v/v ethylenediamine (EDA) in
methanol for 30 mins. The membranes were put into oven at 70 °C, 1 atm, 3 h, for
annealing and completion of crosslinking reaction. The nanofiltration separation
performance of the amine-crosslinked membranes was determined through dead end
filtration at 40-80 psi, for various concentration of dyes fom 10-150 ppm. It was found that
the rejection performance of PEI-EDA membranes toward RR120 is highly improved to 9298% (obtaining water as pure as possible), compared to that of pristine PEI membranes of
around 80% (still having 20% RR120 dyes), at the cost of reduction of the flux of the EDAcrosslinked membranes to 0.01-0.03 L m-2 h-1 psi-1 from 0.05-0.25 L m-2 h-1 psi-1. This
phenomenon is confirmed by physical and chemical analyses, which are SEM and FTIR
analyses. SEM analysis showed that the EDA-crosslinked membranes are having denser
surface-bound pores, compared to that of untreated membranes, while FTIR analysis
demonstrated that the carbonyl C=O groups of PEI have been successfully converted to
CONH group of amide after the crosslinking using EDA. This research might be useful for
simple modification of membranes for environmental protection of Indonesia.
Keywords: polyetherimide; membranes; ethylenediamine; dyes; nanofiltration
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Abstract
Orthodontic brackets can be manufactured using several methods of fabrication, one of
them is metal injection molding. Ability to produce complex product with high production
efficiency is the advantage that make this method suitable for orthodontic bracket
fabrication. However, sintering process result with this method quite unpredictable. One of
the important sintering parameter is sintering atmosphere. This study is aimed to
understand the influence of argon atmosphere in sintering process with different
temperature. To produce orthodontic bracket with metal injection molding method, 17-4
PH stainless steel feedstock injected to the mold using injection molding machine. After
injection, the binder eliminated with solvent and thermal debinding. Solvent debinding
process conducted with hexane at 50 oC on magnetic stirrer for 1,5 hours. Thermal
debinding were performed in vacuum furnace at 510 oC with heat rate 1 oC/min and 60
min holding time. Afterward, the resulting sample were heated at 5 oC/min to sintering
temperature of 1320 °C, 1340 °C, 1360 °C, and 1380 °C under 90 min holding time in argon
atmosphere with flow rate 1 liter/min. The results of this study indicate that the inclusion
still occur in argon atmosphere sintering process. This is possible due to poor thermal
debinding process. In the sintering process, δ-ferrite phase was formed. This phase affects
the densification process of SS 17-4 PH material. The value of relative density, shrinkage,
and hardness at different temperature did not change significantly. This indicates that the
sintering process using argon gas has reached the optimum parameters at 1320 °C, 1340 °C,
1360 °C, And 1380 °C.
Keywords: orthodontic bracket, metal injection molding, stainless steel 17-4 precipitation
hardening, sintering, argon
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Background: Tendon injuries are a significant cause of morbidity in productive age and the
number has increased in recent decades. Tendon healing process has a decreased collagen
type I / III ratio where there is an increase in collagen type III synthesis compared to type I.
Tensile strength is the most important factor in tendon function as a force conductor and
the repair result should be able to withstand large forces during early mobilization. This
study aims to prove continous and core repair technique can increase tensile strength and
increase collagen type I / III ratio on rabbit’s Achilles tendon injury. Material and
Methods: This research is an experimental research with post-test only control group
design with rabbit as the subject. A total of 32 rabbits who met the inclusion criteria were
grouped into treatment and control groups. The control group was the repaired using 4
strand modified Kessler technique and continuous and core technique technique for
tendon repair. Result: Statistical analysis using independent t-test showed significant
differences between treatment and control group. Collagen I / III ratio on the treatment
group is higher than control group. Statistical analysis also showed tensile strength is
greater on treatment group. The p value is respectively 0.000 (p < 0.005) and 0.000 (p <
0.005) on Tensile strength and Colagen I/ III Ratio and statistically significant. Conclusion:
The statistic calculation result show that the use of continuous and core in rabbits tendon
injury can increase the collagen I/ III ratio and may help increase its tensile strength.
Keywords: Rabbits Achilles tendon Injuries, Ratio of Collagen I/III, tensile strength,
continuous and core
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Abstract
Orthodontic brackets are used to treat patient with malocclusion or improper teeth
alignment. The innovation of producing orthodontic brackets domestically has been
discussed in previous research. The manufacturing process used to produce brackets in
this study is Metal Injection Molding (MIM). In this process SS 17-4PH orthodontic
brackets were sintered in high temperature (1360oC) this process will oxidize the brackets’
surface, hence the final products will have dark grayish color due to the formation of
oxides. This issue is a problem because the main purpose of this research is not only to be
able to make functional affordable brackets but also brackets with high aesthetic appeal
which can be used by patients. Mechanical polishing with KT-6808 mini tumbler was done
to remove oxide layer from bracket. Electropolishing the brackets was also done to
improve surface brightness and to remove remaining oxides from the surface. This study
investigated the comparison between brackets’ surface quality in different polishing
mechanism which is mechanical polishing and electropolishing. The effect of different
electrolyte temperature i.e. 30oC, 70oC and electropolishing time i.e. 15 and 25 minutes
also being investigated. After mechanical polishing surface roughness decreased
significantly but dark oxide layer still left on the bracket surface. Electropolishing
successfully enhanced brackets’ surface brightness and remove all the dark oxides. Surface
roughness of bracket is measured after both mechanisms. The lowest surface roughness
after mechanical polishing is 0.87 µm and electropolishing is 0.74 µm (30oC for 25 minutes).
This shows that lower process temperature can reduce brackets’ roughness and longer
processing also take parts into producing much smoother surface. This study proves that
electropolishing can remove oxide layer that formed on brackets’ surface through sintering
process, but the surface roughness of electropolished sintered brackets is still rather high
than commercial brackets with 0.53 µm surface roughness.
Keywords: Electropolishing, Surface roughness factor, Orthodontic bracket, SS 17-4 PH,
Metal injection molding

138

Poster
Study Kinetics Leaching Nickel Limonite Pomala with Hydrochloride Acid
Soesaptri Oediyani1, Ulya Ariyanto1, Eni Febriana2,*
1Sultan

Ageng Tirtayasa University

2Indonesian

Institute of Sciences (LIPI)

*Corresponding Author. Email address: s_oediyani@untirta.ac.id
Abstract
Pomalaa limonite nickel ore has the nickel content of 1.29% and has not been processed in
Indonesia. Based on Minister of Energy and Mineral Resources of Indonesia Regulation
No. 5/ 2017 which discusses the added value of minerals, especially nickel, the sales of
nickel in the form of metal can be done if the minimum nickel content is 99.93%. The
process of ore extraction through the hydrometallurgical process is the appropriate
technology for treating Pomalaa limonite nickel ore because of its low nickel content.
Leaching is the main stage of the hydrometallurgical process. In this research, two leaching
processes were done. The first leaching process with the variation of temperatures (30, 50
and 90oC) and time (3, 15, 30, 60, 90, 120, 180, 240, 360 and 480 min) was performed to
determine the rate of control in the leaching process. The second leaching process with the
variation of hydrochloric acid concentration (1, 4 and 6 M) and agitator velocity (200, 400
and 600 rpm) was performed to determine the effect of leaching factors. The activation
energy generated from this research using shrinking core model is 16,23 kcal/mol and 3847
kcal/mol. This indicates that the leaching process of Pomalaa limonite nickel ore is
controlled by chemical reactions. In addition, the optimum percentage of extraction was
88.9% achieved at 400 rpm, 6 M hydrochloric acid and 90oC.
Keywords: hydrometallurgical, leaching, activation energy
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Abstract
Perovskite Solar Cell (PSC) CH3NH3PbI3 has attracted interest due to a high potential for
cheap and high-efficiency solar cell. However, the stability of PSC is still low due to very
sensitive to polar solvents such as water, where this compound will easily decompose into
PbI2 quickly. On ways increase the stability is by adding hole transport material (HTM) to
prevent corrosion of the sensitizer, enhance the resistance to degradation CH3NH3PbI3 and
improve the stability of moisture. The use of HTM to extract holes from perovskites and
transport them to the electrode remains indispensable in almost all the architectures
utilized for PSC. Cuprous oxide (Cu2O) is a p-type semiconductor with a bandgap of 2.17
eV) and very high hole mobility (256 cm2 V1 s1). Cu2O suggested as a potential hole
transport material in heterojunction based solar cells. In this study we will discuss the
effect of Cu2O thickness as HTM in power conversion efficiency and stability of perovskite
solar cell TiO2/ CH3NH3PbI3/Cu2O on FTO substrate. Electron Transport Layer (ETL)
synthesized from TiO2 nanoparticle by screen printing method. Perovskite CH3NH3PbI3
deposited on ETL through one step spin coating formed by CH3NH3I and PbI2 solution
and we adding Diethyl Ether as an anti-solvent to avoid the formation of pinhole in the
film. Cu2O film synthesized by Chemical Bath Deposition (CBD) from two solutions. First
solution is formed by NaOH and the other solution formed by Na2S2O3 and CuSO4. All the
samples characterized by X-Ray Diffraction (XRD), Scanning Electron Microscopy (SEM)
and UV-Vis spectrometry. The stability and efficiency of PSC measured by solar simulator.
Keywords: Perovskite solar cell, CH3NH3PbI, HTM, Cu2O
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Abstract
Mechanical energy is one of the abundant energy that can be generated from any source
such as wind, water waves, vibrations, car movement, body, walking etc. Mechanical
vibrations from the environment can be converted into electrical energy by piezoelectric
materials. ZnO nanorods have been considered as potential candidates for piezoelectric
nanogenerator due to their unique semiconducting and piezoelectric properties electricity.
In This research, we investigate the effect of zinc nitrate on morphology ZnO nanorods
with stainless steel (SS) substrate and then measuring its nanogenerator performance.
Stainless steel is chosen as a substrate due to good corrosion resistance, good conductivity,
and cheaper. The ZnO nanorods were synthesized by hydrothermal methods on SS
substrate with a various concentration of Zinc nitrate tetrahydrate (50 mM, 60 mM, and 70
mM) and 50 mM Hexamethylenetetramine (HMT). The samples then were heated at
550OC for two hours. Another Stainless steel was coated with Polyacrylonitrile (PAN) by a
spin coating method. The ZnO nanorods samples were characterized by X-ray diffraction,
and Scanning Electron Microscope (SEM). The Piezoelectric nanogenerator performance
was done by pressing ZnO nanorods/SS dan PAN/SS with a hand pressure and
measuring current and voltage using electrometer and oscilloscope, respectively.
Keywords: ZnO nanorods, piezoelectric nanogerator, stainless steel, mechanical vibrations
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Abstract
Fe3O4/Carboxymetyl Cellulose (CMC)/Polyvinyl Alcohol (PVA) hydrogel magnetic was
successfully fabricated by using freezing-thawing process. Meanwhile, the filler of Fe3O4
nanoparticles was successfully synthesized by co-precipitation method. Hydrogel magnetic
and Fe3O4 revealed by using X-Ray Fluorescence (XRF), Fourier Transform Infra-Red
(FTIR), Vibrating Sample Magnetometer (VSM), and Small Angle X-ray Scattering (SAXS)
to investigate the content of elements in the filler Fe3O4, the functional group network of
magnetite nanoparticles, PVA, CMC, and ferrogel, magnetic properties of hydrogel
magnetic and Fe3O4, and nanostructural of hydrogel magnetic, respectively. The magnetic
properties of hydrogel magnetic are decreased as decreasing the particle sizes of Fe3O4
nanoparticle. On the other hand, the magnetization saturation of hydrogel magnetic is
decreased as increasing the freezing-thawing route number. This condition can be
concluded that the distribution of the filler Fe3O4 in CMC/PVA hydrogel magnetic is more
effective when the number of freezing-thawing routes reached the maximum process (7x
process). Moreover, the nanostructural of magnetic hydrogel revealed the composition of
the crystallite phase of CMC/PVA hydrogel of approximately under 10 nm. Meanwhile,
the responsibility of hydrogel magnetic is increased as increasing the filler Fe3O4 with the
threshold of magnetic field minimum of 317 mT. By these characteristic, Fe3O4/CMC/PVA
hydrogel magnetic is potential as smart gel such as artificial muscle, switch-of, and the
others.
Keywords: Fe3O4, magnetic hydrogel, CMC, PVA, SAXS
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Abstract
Multilayer printed circuit board (PCB) consists of some layers of PCB. In order to connect
one layer to other layers is needed plated-through hole (PTH). PTH is commonly formed
from copper material using some methods such as electroplating or electroless plating.
Electroplating is method which there is adhering process the copper using electrical
current. This method is easy and cheap in PCB manufacture. One of the important part of
electroplating result is surface morphology and thickness of PTH in multilayer PCB. The
research objective is to know the effect of electroplating current on surface morphology
and thickness of PTH. In this experiment is applied the electroplating current 5 A, 10 A, 15
A, 20 A, and 25 A. In this research also uses Scanning Electron Microscopy (SEM) and
Energy Dispersive X-Ray Spectroscopy (EDS) to characterize the formed PTH in multilayer
PCB. The results show that the PTH is thicker when the applied current is raised.
Keywords: electroplating current, surface morphology, PTH thickness, multilayer PCB
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Abstract
Perovskite Solar Cells as promising candidates for photovoltaic devices due to very high
power conversion efficiencies (PCE) and scalable solution fabrication processes. The
structural modification each layer plays a key role in the increasing of PCE. In this present
study, we use ZnO nanorods as an Electron Transport Layer (ETL) and methylammonium
lead triiodide (CH3NH3PbI3) as an absorber. ZnO nanorods growth by hydrothermal
method on the ZnO coated substrate. The solution of CH3NH3PbI3 deposited on ZnO
nanorods by one step spin coating method. CH3NH3PbI3 precursor for perovskite solar
cells consists of CH3NH3I, PbI2, DMF and DMSO. CH3NH3I powder synthesized by mixing
Hydroiodic acid (HI) and methylamine (CH3NH2). DMF and DMSO in CH3NH3PbI3
solution act as the solvent for CH3NH3I and PbI2. DMF normally used as a solvent,
however due to easy to evaporate, so it will form pinholes in the film. In order to solve this
problem DMSO can be added to the solution. The optimum molar ratio of DMF:DMSO is
playing important to obtain the homogeneous film. In this study, we will investigate the
effect of different solvent ratio (DMF: DMSO) to electrical properties, optical properties
and performance of perovskite solar cells. The samples characterized by Ellipsometer
Spectroscopy, X-Ray Diffraction (XRD) and Scanning Electron Microscopy (SEM). The
Performance of perovskite solar cells measured by Solar Simulator. We revealed that the
different DMF:DMSO solvent ratio promotes the structural modification and plays an
important role in performance enhancement of CH3NH3PbI3 solar cells. Our result will give
a good understanding on the fabrication technique to achieve a favorable condition for
developing the high-performance CH3NH3PbI3 solar cells.
Keywords: ZnO nanorods, DMF, DMSO, Perovskite Solar Cells
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Abstract
In this study, we report about the characteristics of ion transport of composite membrane
chitosan-silver nanoparticle. The composite membranes were prepared by casting method
using chitosan as matrix, silver nanoparticle (AgNP) as filler, and acetic acid 1% as solvent.
The various amount of filler added e.g. 10 µg, 100 µg, 250 µg, 500 µg, 750 µg, and 1000 µg.
These membranes called composite membrane Ch-AgNP10, Ch-AgNP100, Ch-AgNP250,
Ch-AgNP500, Ch-AgNP750, and Ch-AgNP1000. Chitosan membrane 2% had also been
prepared named a Ch membrane. The ion transport experiments conducted by using a cell
model consisting of two chambers, 1 and 2. The voltage difference (V) is measured using
calomel electrode and the electrolyte solution used were KCl and CaCl2 with concentration
of 0.1 mM, 1 mM, 10 mM, 100 mM, 250 mM, 500 mM, 750 mM and 1000 mM. All
measurements were done at room temperature, 28.1ºC. The result shows that the diffusion
current density of chitosan composite membrane is increased with increasing the
concentration gradient of solution. These characteristics were similar to the characteristics
of chitosan membrane. The current density of the composite membranes had affected by
the amount of filler added that increased as increasing the mass of the filler.
Keywords: chitosan membrane, composite membrane, silver nanoparticles, electrolyte
solution, ion diffusion
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Abstract
Organic lead halide perovskites show excellent characteristics as promising light absorber
material for photovoltaic application. The advance studies about working mechanism is
needed to optimize the photon harvesting and charge separation process in perovskite
solar cell device. The electronic structure and the energy level alignment play an important
role for improvement of perovskite solar cell device performance. In this work, we
reported our study on the electronic structure of the lead halide-based hybrid perovskite
by using Ultraviolet Photoemission Spectroscopy (UPS). We measured directly the valence
band level as perovskite film was deposited on a TiO2 - coated ITO glass substrate. We
analyzed the valence electronic structure of the perovskite films with various organic
cations, Methylammonium Iodide (MAI), Methylammonium Bromide (MABr), IsoPropylammonium Iodide (IPA), Imidazolium Iodide (IMI), and Formamidinium Iodide
(FAI). It has been much reported from the computational results that the organic cation,
such as, methylamine contribute to the conduction band by transferring the outmost
electron to the iodide. We found the direct evidence from those UPS spectra where for
some of those organic cations that form an electronic coupling with the iodide show an
altered UPS band near the top of the valence band. The degree of alternation may then
indicate the coupling strength of the organic cation to the entire crystal in the formation of
the valence and conduction band formation.
Keywords: Ultraviolet Photoemission Spectroscopy, Organic lead halide perovskite,
electronic structure
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Abstract
Hydroxyapatite (HA) Scaffold / porous HA is a HA that has high biocompatibility, a
crystalline molecule consisting of calcium and phosphorus, and the porous structure
present in HA Scaffold allows connective tissue to enter between the pores. Macroporous
HA is a porous hydroxyapatite with a pore size between 30-400 µm, large pores of
macroporous HA will allow cells to form colonies and multiply in the microcarrier system.
Microcarrier is one of the tissue engineering techniques composed of supporting matrix to
enable cells to multiply within bioreactors. Protein foaming-starch consolidation method is
choosed for manufacturing porous hydroxyapatite with egg yolk as a pore-forming agent.
The purpose of this research is to study the influence of process variables i.e yolk addition
(27 - 33 gr), sintering temperature (1200oC - 1300oC), and drying temperature (170oC 190oC) toward porous hydroxyapatite properties such as compressive strenght (Y1),
porosity (Y2) and pore size (Y3) using Response Surface Methodology (RSM). The
experimental resulted porous hydroxyapatite with Y1 = 4.55 - 11.05 MPa, Y2 = 25.95 58.74% and Y3 = 15.08 - 33.56 µm. Data processing using second order model obviously
seen from significant curvature. Significance level between variables can be seen from
pvalue < 0.05 and lack of fit > 0.05 which show that model was corresponding toward the
result. R2 obtained were Y1 = 0.9837, Y2 = 0.9902 and Y3 = 0.9810.
Keywords: compressive strength, macroporous, scaffold, pore size, porosity
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Abstract
Bacterial cellulose (BC) is one of environment-friendly materials which is commonly
synthesized by the acetic acid bacteria (Acetobacter xylinum) which has some unique
properties, including high crystallinity, ultrafine fibre network, high water holding
capacity, and high tensile strength. With these properties, the BC material was being used
for a wide range of commercial applications including pharmaceutical industry,
biotechnological devices, acoustic and filter membranes, textile and food product. In the
present study, preparation and characterization of biocomposite materials, consisting of BC
and bagasse fiber, are investigated. In this work, the bagasse fiber reinforced BC of the ecofriendly biocomposites were prepared using hot pressed machine. Effect of bagasse
alkalisation time and citric acid on the mechanical properties, such as tensile and flexural
strengths each eco-friendly biocomposites specimen were investigated. The microstructure
and the fracture surfaces of the biocomposite were characterized using scanning electron
microscopy (SEM). The tensile and flexural strength properties of the eco-friendly
biocomposite materials were evaluated using Universal Hung Ta Testing Machine - HT
2402 - 10 kN. The result indicates that the tensile and flexural strength properties of the
bagasse reinforced BC eco-friendly biocomposites were depends on time alkalisation and
citric acid addition.
Keywords: BC, bagasse, biocomposites, mechanical properties
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Activated carbon (AC) has been widely used in industrial and material technologies, such
as purification for metal finishing and electrode materials in energy storage system.
Corncob, abundantly biomass resources is one of AC precursors available in tropical
countries like Indonesia. To enhance the physical and chemical properties of AC materials,
Nitrogen (N2) doping to various morphology of AC has been reported to be one of
solutions. Here, we investigated the effects of nitrogen doping on these parameter of AC.
The raw carbon material was prepared by carbonization of corncob under Argon (Ar) flow.
Then, the samples were activated by KOH chemical agent at optimized process parameters
to become corncob activated carbon (CAC). In the final stage, the N2 doping onto CAC
(NCAC) was conducted at controllable heat treatments in several steps of temperature and
time period. To reveal the properties of CAC and NCAC in term of surface morphology,
chemical bonding and composition, structure, surface area properties, and vibrational
modes, we employed scanning electron microscopy (SEM), X-ray photoelectron
spectroscopy (XPS), X-ray diffraction (XRD), Brunauer-Emmett-Teller (BET), and Raman
spectroscopy respectively. The results show that the N2 doping has significantly
influenced the physical and chemical properties of NCAC. This great effect of N2 doping
can be useful for improvement of AC material applications. Thus, the optimized process
parameters are required to produce desired NCAC.
Keywords: nitrogen doping, physical properties, chemical properties, corncob, activated
carbon
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Abstract
The research and development of biomass-based activated carbon (AC) has attracted much
attention from researchers due to abundant resource of biomass, including corncob waste.
The urgency to find alternative and innovative applications for simple, inexpensive carbon
material can be obtained by synthesizing the corncob waste which is abundant renewable
resource and suitable for carbon properties. The use of chemical agent during activation
process is of important to produce the desired AC, including high surface area and
excellent electrical conductivity. Among the various chemical agents, KOH and ZnCl2
have been widely applied for synthesizing AC. This study aims to find out the
characteristics of corncob-originated activated carbon (CAC) using these two chemical
agents. The as-received corncob was dried and chopped followed by carbonization
process. The resulted carbon was then soaked in each chemical agent solution, KOH and
ZnCl2, in different molarity for carbon chemical activation. For physical activation,
impregnated carbon was re-carbonized in various temperature under inert gas atmosphere
until AC was obtained. We employed scanning electron microscopy (SEM), X-Ray
diffraction (XRD), X-Ray photoelectron spectroscopy (XPS), and Brunauer-Emmet-Teller
(BET) measurement to characterize the CAC samples. The results showed that the
application of KOH and ZnCl2 at a different optimized process parameters exhibited the
different results of surface morphology, structures, chemical compositions, and surface
area. The synthesized corncob activated carbon can be used in many functional
applications such as energy storage materials, agriculture, and water adsorbents in
industrial and environmental sectors.
Keywords: activated carbon, corncob, chemical Agent, KOH, ZnCl2
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Abstract
Synthetic Hydroxyapatite (HA) is one of bio ceramic materials, show certain very
interesting properties, among them, an excellent biocompatibility and a certain amount of
bioactivity, but low mechanical properties. To improve the mechanical properties of HA is
done in two ways. The first, HA was fabricated a nanoscale, since the nano-sized ceramic
exhibit is apparently higher compared to mechanical properties compared with microsized. The second, nHA is composed of other materials that have better mechanical
properties of silica. Silica (SiO2) is biocompatible and non-toxic and has good mechanical
properties: strong, hard and tough. In this study, the synthesis of nano-HA was done by a
sonochemical method and using natural onyx stone as the source of calcium, quartz sand
as the source of silica and H3PO4 6M as the source of phosphate. The material is mixed in
the ultrasonic bath and was sonicated for 1 hour. The crystal structure properties of HA
were evaluated by X-ray diffraction (XRD). The ratio of Ca / P was evaluated by SEMEDX. Furthermore, fabrication nHA-SiO2 composite with composition 80:20% wt with
various sonification of duration. The microstructural characterization of the sample was
captured by scanning electron microscopy and energy dispersive X-ray spectroscopy
(SEM-EDX). Vickers hardness test was also conducted to know the hardness properties
(mechanical) of the sample. Also, the porosity of the sample was reported. The results of
this study show that synthetic hydroxyapatite has a size of 30.57 nm and the ratio of Ca / p
is 1.57. Long sonication affects the mechanical properties of nHA-SiO2 composite,
increasing sonification of duration due to the hardness of properties be promoted and
porosity decrease.
Keywords: hydroxyapatite silica, porosity, hardness, natural material
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Abstract
Silver nanowires (AgNWs) attracts more attentions in recent years due to its potential
applications for transparent electrodes, Surface-enhanced Raman Scattering, sensors and
water purifucation. Several simple approaches were used in order to produce highly
crystalline AgNWs but one of the major drawbacks is the long reaction time. In this study
we propose the rapid synthesis AgNws using conventional polyol method. Precursors
used in this method is silver nitrate (AgNO3), polyvinylpyrrolidone (PVP) as a capping
agent and NaCl as a control agent in which all the materials are dissolved in ethylene
glycol (EG) that acting as reducting agent and solvent. In order to analyze the kinetics as
well as the optimization the growth of silver nanowires, this study observed the effect of
temperature and reaction time of 10, 40, 80, and 120 minutes. The morphology of AgNWs
was characterized using SEM and TEM, while the crystal structure and optical properties
were evaluated using X-Ray diffractometer (XRD) UV- VIS spectroscopy, respectively. By
observing the kinetics of the nucleation and growth of silver nanowires, it was found the
optimized synthesis reaction time.
Keywords: Silver nanowires, kinetics, polyol method, nucleation and growth
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For a long time, in the earlier report gold was considered to be catalytically inactive.
However, since the 1980s the gold-based heterogeneous nanocatalyst have been widely
explored as potential catalysts because of their good activity and high selectivity that
highly depend on their shape and size. Generally, gold nanocatalyst were prepared in a
solution, in this study we demonstrate the gold nanocatalysts were grown directly on ITOcoated glass substrates via a seed-mediated growth method. The shape and size of gold
nanocatalysts were manipulated through the composition of surfactants of -cyclodextrin
and DTAB. The morphological, structural, optical properties and catalyst activity were
observed by using FESEM, X-ray Diffraction and UV-Vis spectrophotometry. The catalytic
activity of gold nanostructures was evaluated through the hydrogenation process of
acetone to isopropanol under microwave irradiation as a model. The results show that the
concentration of -cyclodextrin plays an important role for controlling the shape and the
catalytic activity of gold nanocatalyst.
Keywords: Au nano-catalyst, hydrogenation of acetone
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The idea to integrate solar cells and supercapacitor are being attracted many researchers.
During this time, solar energy sells are stored in different systems. This study aims to
determine the effect of TiO2/ZnO nanocomposite variation on structures, absorbances,
efficiency, and dielectricity of integrated photo-supercapacitor. DSSC is one type of solar
cell that has great opportunities to be developed due to low production costs, easy
fabrication process, high efficiency and natural-based. Research using singlesemiconductor TiO2, SnO¬2 and ZnO as photoanode material still yields a relatively low
efficiency. To increase the value of efficiency required research using semiconductor
nanocomposites such as TiO2/ZnO. TiO2 is chosen because it has high thermal stability,
easy in its fabrication, non-toxic, low fabrication cost, and has good optical properties.
While ZnO is chosen because of its high electron mobility, easy to process at low
temperature and low fabrication cost.
The DSSC part was performed by stacking a composite TiO2/ZnO paste superimposed on
FTO-Glass substrate with a working area of 0.25 cm2 as photoanode. Then sintered at
100oC for half an hour and 200oC for half an hour. The TiO2/ZnO/FTO film was then
spilled in a dye solution containing β-carotene and quercetin. DSSC is made with sandwich
structure with electrolyte solution I-/I3- and carbon tape using aluminum foil substrate as
a counter electrode. Just above the aluminum foil substrate beneath which has been coated
carbon tape, BaTiO3 nanoparticles as the supercapacitor electrode is positioned. There are
two electrodes on the supercapacitor and between them are given a separator and an
H3PO4 electrolyte gel. Characterization is done by using FTIR, XRD, SEM, UV-Vis, I-V
meter, and DC LCR meters. It is found that of TiO2 in TiO2/ZnO nanocomposite affects
the crystal size of TiO2 and ZnO in the photoanode layer. The photoanodes composite
shows a semiconducting bandgap of 2.8-3.2 eV. The efficiency the DSSC part tends to
decrease with the increase of TiO2 in the composite. The capacitance under illumination of
light of solar simulator differs from that measured without light. The longer the light
irradiation on the DSSC, the capacitance value increases. This proves that there is incoming
and stored energy in the super-capacitor section.
Keywords: Photosupercapacitor, nanocomposite TiO2/ZnO, structure, efficiency,
photodielectric
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High recombination rate between the electrons and holes is one of the major drawback of
semiconductor Zinc Oxide (ZnO) as a photocatalyst. The addition of noble metal such as
Au and Ag nanoparticles on the surface of ZnO is a promosing structure for enhancing the
photocatalytic activity of ZnO. It is due to the role of electron sink of noble metal
nanoparticles in excitons separation. Generally, Au nanospherical (Au NSs) were
deposited on the surface of ZnO and to the best of our knowledge, there are no reports the
use of Au nanoflowers deposited on ZnO nanorods. In this study, Au nanoflowers (Au
NFs) was succesfully deposited on the ZnO nanorods prepared on glass substrates with a
hydrothermal method by the addition of AgNO3 and reducing agent dropwisely. The
photocatalytic activity of the nanocomposite ZnO/Au was observed through the methyl
blue degradation process as a model. The morphological, structural and optical properties
of nanocomposite ZnO/Au NSs and ZnO/Au NFs by using SEM, TEM, Raman
Spectroscopy, UV-Vis and Photoluminescence Spectroscopy will be analyzed in detail.
Keywords: nanocomposite, hydrothermal, photocatalytic, recombination
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A study was conducted on the effects of alumina composition (Al2O3) and active natural
zeolite (ZAA-Cu(0.3 M)) in GIC/ZAA-Cu (0.3 M)/ Al2O3 composites against antibacterial
properties and micro hardness properties. The results showed that the greater the active
nature zeolite composition in the GIC/ZAA-Cu (0.3 M)/ Al2O3 composite, the larger the
inhibitory zone diameter formed for Streptococcus mutans bacteria, and the greater the
alumina composition in the GIC/ZAA-Cu(0.3 M)/ Al2O3 the higher the micro hardness.
The optimum composition of the results of this study was on the composition of
GIC/ZAA-Cu(0.3 M)/ Al2O3 50:25:25 wt%.
Keywords: composite of GIC/ZAA-Cu(0.3 M)/Al2O3, micro hardness, antibacterial
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Abstract
Surface modification of Fe3O4/C by ammonia addition into liquid media in submerged arc
discharge has been studied. The ammonia addition caused the changes of the surface
characteristics of Fe3O4/C produced in arc discharge method. The liquid media used in
arc discharge method was ethanol solution 50% carried out with and without the addition
of ammonia solution 10%. These two synthesized solids were characterized by Fouriertransform infrared spectroscopy (FTIR) for functional group analysis, and scanning
electron microscopy and energy-dispersive X-ray spectroscopy (SEM-EDX) for finding out
the structure of surface morphology. Spectra generated by FTIR showed a new peak in the
wavenumber at 1000-1390 cm-1 region indicating C-N absorption and at 1450-1640 cm-1
region indicating N-H absorption. Based on the morphological characterization results, the
surface structures of both nanoparticles produced in arc discharge with and without
ammonia addition has similar shape, i.e., spherical and regular, indicating that ammonia
addition did not affect to the nanoparticle growth. The analysis performed by SEM-EDX of
nanoparticle produced from arc discharge with ammonia addition revealed mass percent
composition of each C, Fe, O, and N element present in the solids were 65.43%, 25.19%,
8.01%, and 1.34%, respectively. However, N element was absent in the synthesized
nanoparticles produced in arc discharge without ammonia addition. According to the FTIR
data, N element presumably comes from an amino group which was covalently bound to
carbon. Therefore, we concluded that the ammonia addition in submerged arc discharge
provided a successful amine-surface modification without damage the surface morphology
of the nanoparticles.
Keywords: iron oxide, carbon, amino group, arc discharge, surface modification
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Abstract
Organic-inorganic hybrid perovskite CH3NH3PbBr3 nanoparticles emerge as highly
promising semiconductor materials for photovoltaic and optoelectronic applications such
as solar cells, LEDs, and other luminescent devices because of its optical properties and
electrical conductivity. The optical properties of perovskite can be manipulated when bulk
structures change into lower-dimensional structures to obtain desired optical properties.
However, perovskite still suffered from its stability problem that can easily be degraded by
H2O, UV light, and high temperatures. The addition of SiO2 was carried out to study its
effect on the photoluminescence stability of CH3NH3PbBr3 perovskite nanoparticle. A
preliminary study of the SiO2 effects were conducted based on the photoluminescence (PL)
characterization using a fluorescence spectrophotometer, X-ray Diffraction (XRD), and UVVis Spectroscopy.
Keywords: Perovskite, photoluminescence, stability, SiO2
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Abstract
Optical chemosensors for detection of metal ions have been widely developed using
mesoporous silica nanomaterials consisting of organic functional groups due to the large
surface area and long-range channels of the silicate framework. Although, Schiff base of
isatin with azometine group has been reported as good chelating agents for various metal
ions, few examples of isatin-based chemosensors were only reported so far. Herein, by
utilizing the good characteristics of mesoporous silica and Schiff base, fluorescent hybrid
chemosensor was demonstrated for sensing Fe3+ cations. N'-(5-nitro-2-oxoindolin-3ylidene)thiophene-2-carbohydrazide was firstly synthesized as the Schiff base and then
grafted on the surface of SBA-15 as the sensing sites. The successful grafting of organic
groups was confirmed by infrared spectroscopy. Upon excitation at 277 and 370 nm, the
ligand and the hybrid material showed strong emission peaks centered at 533 nm. By
dispersing the hybrid chemosensor material in aqueous solution containing Fe3+, the
resulting solid materials showed quenching of the emission intensity due to the interaction
of cations to isatin sensing sites. This result showed that the hybrid nanomaterial is
potential to be developed as novel chemosensors.
Keywords: chemosensor, metal ions, hybrid, SBA-15, Schiff base
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Abstract
Magnetic materials have been developed for data storage. Recent examples of magnetic
data storage use rigid and fragile materials. Moreover, polyvinyl alcohol can form a
flexible and elastic sheet while inorganic clay can provide mechanical strength. Therefore,
this research was proposed for preparation of flexible magnetic material based on
polyvinyl alcohol/natural clay composite to achieve both flexibility and magnetic
property. In particular, Fe3O4 (magnetite) has been synthesized by coprecipitating Fe(OH)2
in mixture of aqueous solution of polyvinyl alcohol and clay. The resulting gel was standcasted for formation of sheet. X-ray diffraction patterns confirmed the formation of
magnetite in composites with the size 17-18 nm. Magnetic properties characterization was
conducted using vibrating sample magnetometer (VSM). Saturated magnetization and
remanence value confirmed paramagnetic property of composites. As the results, magnetic
composite sheets were successfully prepared.
Keywords: magnetite, PVA, composite sheet
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