16*"ASEAN Reﬁlonal Symposium
on Chemical Engineering

“,ChEmical Engineering at the
forefront of Global Challenges”

December 1-2, 2009
Manila Hotel
Manila, Philippines

Organized by:

BRI Foncifical and Royal g/
v 24 UNIVERSITY OF SANTO TOMAS /"':' :
(L The Catholic University of the Philippines = : H
“ - .
in cooperation with ;’ ol
|
\r;.:f ~




16" ASEAN REGIONAL SYMPOSILIM ON CHEMICAL ENGINEERING
December 1-2, 20039, Maonila Hotel, Philippines

Jurex Gallo, Kerry Cabral, Carmela Centeno, Josephine Borja and Susan Gallardo

1ET-EST11 Substance Flow Analysis of Mercury in Fluorescent Lamps in the Philippines 122
Karl Ivan M. San Luis, John Patrick Y. Tio, Jennerson T. Ong
Florinda T. Bacani, Raymond R. Tan

1ET-E5T14 Utilization of Cross-linked Carboxymethyl k-Carrageenan as Adsorbent for Hexavalent 125
Chromium [Cr+¢) lon
Princess Joyce R. Antonio, Mark Emile H. Punzalan, Rochelle Anne B, Saturno and Aristea V.

Bayquen

1ET-EST15 Influence of Water Content on Biofiltration Performance 129
Daisy B. Badilla, Peter A. Gostomski, Maria Lourdes P. Dalida

1ET-E5T16 Sorption Selectivity of Mine Drainage Heavy Metals on Coco Peat 133

Dennis C. Ong, Maria Anfonia N. Tanchuling, and Augustus C. Resurreccion

1ET-EST18 The Photocatalytic Degradation of Lignin from Simulated Recycled Paper Mill Effluent 137
using Nano Titania
Susan M. Gallardo, Ria Angelica L. Hermoso, Shaira Sharmaine G. Montero

1ET-EST19 Solubility of Carbon Dioxide in the Aqueous Blended Amine System of 141

Triethanolamine and Piperazine
Rhoda B. Leron, Pei-Yuan Chung, Allan N. Soriano, Meng-Hui Li

1ET-EST20 A Liquid-Phase Batch Adsorption Study of Methyl Violet Dye Removal Using Acid 145
Modified Activated Carbon
Azam T. Mohd Din, Henry F. Chee Yew, M.5. Al-Amin 4. Malik

1ET-EST21 Reduction of Heavy Metal and Microbial Contaminants in Septage via Vermicomposting 150
Jessie 0. Samaniego and Louernie F. De Sales-Papa

1ET-EST22 Utilization of Sulfonated Polystyrene in the Reduction of Pb+2 in Electroplating 154
Industry Wastewater
Aries A. Arcega, Justin Micah B. Comia, Aprille M. de Castro, Sherryl A. Perez

1ET-ESTZ3 Dye Removal from Simulated Textile WastewaterUsing Pyrolyzed Spent Coffee 157
Grounds
Juan Paolo T. Flores, Clyde F. Permalino, Florenze Jesse D.D. Dumandan,
and Andrew Benedict Tengkiat

Analyses and Processing of Food and Pharmaceutical Products
Code Title of Paper/Author Page

1ET-APFPP1 Characterization and Performance Studies of a Chloramphenicol Nano-Sensor 160
Based on Molecularly Imprinted Polymer Coated Piezoelectric Quartz Crystal
Benilda 5. Ebarvia, Isaiah Ubando, and Fortunato B, Sevilla 1]

1ET-APFPP2 Pressurized Microwave-Assisted Extraction of Protoberberine Alkaloids from 163
Coscinium fenestratum
Makoto Suzuki, Phengxay Deevanhxay, Nariaki Maeshibu, Sachio Hirose

1ET-APFPP3 Development of Industrial Microwave Processing 166
M. Rozainee, A. A Yussuf, M. M. Mutahharah, M.5arah, P.5. Ng

Materials Science and Engineering
Code Title of Paper/Author Page

1ET-MSE1 Preparation of Palladium Nanoparticles Supported on Mesoporous Silica for Liquid- 170
Phase Semihydrogenation of Phenylacetylene
Napaporn Tiengchad and Joongjai Panpranot

1ET-MSE2 Preparation of Composite Membrane Using Atmospheric Pressure Plasma 174
Polymerization Process
Taichi Bannai, Tran Thi Dung, Shinsuke Mori, Masaaki Suzuki

1ET-MSE3 Characterization of Gold Nanoparticles Prepared by Deposition Precipitation Method 177
on Surfactant Assisted Sol-Gel Co304
Viswanathan Suraja, Zahira Yaakob, Narayanan Binitha, S.M.Tasirin, Padikkaparambil Silija

1ET-MSE4 Modification of Properties of Ce0:-Doped Mg0-Zr0: Ceramic Synthesized at Low 179

i



16" ASEAN REGIONAL SYMPOSIUM ON CHEMICAL ENGINEERING
December 1-2, 2009, Manila Hotel, Philippines

2Mi-EnMI

A Study of Polypropylene, Sodium Hydroxide and Quartz Composition on the

Capacitive Property of Cu

M. Djoni Bustan®, Sri Haryati and Dian Kharismadewi
Department of Chemical Engineering, Graduate School, University of Sriwijava, Indonesia, Jalan Padang Selasa No. 524

Bukit Besar Palembang 30139 Indonesia
*E-mail: diajashanta@yahoo.co.id

ABSTRACT: A conductor material is used in the electricity transmission sector as a transfer media. The conductivity of the material depends on
the atomic microstructure in metal crystalline form. When the electricity transfers through the metal conductor, each atom in its crystalline
microstructure will tremble and stretch, leading to a disordered microstructure that causes momentum and electron wave diffraction. This
occurrence leads to energy losses. The biggest energy losses in electricity ccour through transmission, and this depends on path and resistance of
the conductor material. Many attempts have been made to reduce energy losses from transmission, such as using the highest conductive material
and capacitor bank The combination of polypropylene, sodium hydroxide and quartz at certain proportions on Cu material at high temperature
using blasting furnace was studied. The method produces Cu material of closed face-centered cubic crystalline micrestructure, The greater
number of voids in such a microstructure causes the conductive Cu material to become capacitive as well. This new material may reduce energy
losses in electricity transmission. Polypropylene, which has polymeric chain and orthorhombic microstructure with CH: cluster in its sequences,
will release carbocation at melting temperature to homogenous Cu and quartz combination. Sodium hydroxide was added to reduce the melting
temperature of quartz to 1088 °C, as sodium silicate, In the blasting furnace method, the approximate compositions of polypropylene - 3 /4= at %
quartz, sodium hydroxide - 19.71 at % Cu and quartz - 15 at % Cu display the best capacitive value and performance with RLC meter and ¥-Ray

Mapping analysis.

Keywords: crystalline microstructure: capacitive, quartz, sodivum hydroxide, polypropylens

INTRODUCTION

s an infrastructure, the electrical sector has been growing so

fast. In 1966 years, the electrical capacity in Indonesia was
only 500 MW. And just in five years later, the capacity has
increased to 1000 MW. Until these days. an electric power plant
capacity in Indonesia has reached to 29.705 MW [Mega Watt)
which 25.000 MW of it from PLN electric power plant and the
rest from private sector. ([J.Purnome, 2008). The electricity
demand of a household in Indonesia increased to 10.4% per year,
the industrial sector grew up 8.2% per year and 7.1% per year in
a commercial sector, and this increasing demand would be
impact to the electricity supplies and price.

Household sector iz the biggest source for the electrical loss in
transmission. (.H.Asy'ari et al, 2003), it iz becausze of the power
transmitted depends on the path and the resistance of the
conductive material used. Metal conductor such copper, etc have
been used as the electricity fransfer media. When the electricity
transfers through the metal conductor, each atom in its
crystalline microstructure will tremble and stretch, leading to a
disordered microstructure that causes momentum and electron
wave diffraction. This occurrence leads to energy losses. Many
attempts have been made to reduce energy losses from
transmission.

Based on analysis of sand sample from Sukajadi (Banyuasin)
and Lematang (Lahat) in South Sumatra which the amnalysis is
conducted by mining and energy department in years 2008, the
results showed that sand sample from Sukajadi consist of 510z till
98.55% while sand sample from Lematang consists of Si0:
43.49% and oxides such Alz0z, Ca0, Mg0 and Fe. It is mean that
sand from South Sumatra area could be use as a mixture of
conductor material, to produce new material which has
conductive and capacitive characteristics and reduce energy
losses in transmission.

MATERIALS AND METHODS

Many attempts have been made to reduce energy losses from
transmission. such as using the highest conductive material and
capacitor bank. In this research, researchers tried to find another

ways to reduce the energy losses by changing microstructure of
the electricity transfer media such copper microstructure.

Materials

Copper as a custom metal conductor only has conductive
characteristics, though this research a new material from copper
as a base composition is made by mixed it with polypropylene,
sodium hydroxide and quartz at certain proportions to have
capacitive characteristics. Copper weight as a fix variable in this
research, while quartz weight is vary from 5 - 15 gr at % Cu
polypropylene weight is vary from 0 gr;5 gr:3/4x:2x at % quartz.
And sodium hydroxide is vary from 3.29 - 19.71 gr at % quartz
(in stoichiometric).

Methods

A sample which is a combination of polypropylene, sodium
hydroxide and quartz at certain proportions on Cu material to
result a new composite material is made at high temperature
10882C by using blasting furnace. A sample put in smelting spot
which is made by fire brick in closed-cylindrical shape. The result
of a new composite material then tested by using RLC meter to
show it conductive and capacitive characteristics, and using X-
Ray Mapping analysis to show it microstructure form.

RESULTS AND DISCUSSION

The effects of mixing polypropylene, sodium hydroxide and
quartz to Cu material in certain composition to the conductive
and capacitive characteristic on Cu material has been learned and
showed in figures below.

Performance analysis

Due to the performance analysis, result samples showed
variation in weight and uniform of material formed. With a
variation of polypropylene added to Cu material combination in a
same process condition. The result variation has been showed in
Figure 1.
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Figure 1. Variation of polypropylene in quartz weight at % Cu to the
weight of composite material formed.

From Figure 1, it showed that quartz added up to 10 gr at % Cu
will make a decreasing in composite material formed and
hygroscopic ceramics material which is not united to Cu material
and other material added will be form also. With polypropylene
added to mixing sample, it will give uniformly in composite
material form because of rhombic structure in polypropylene
microstructure could insert hexagonal quartz and cubic cuprum
material structure into its microstructure easily. From the
analysis, %x polypropylene added teo the sample showed the best
result in analysis, with 10 gr quartz at % Cu added in sample.

RLC Meter and Oscilloscope Analysis

Capacitive characteristics in composite material formed have
been analyzed with BLC meter and oscilloscope to see its degree
movement on phase (&) which is showed in figure 2.
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Figure 2. Phase degree movement in quartz weight at % Cu to the
variation of polypropylene added

From the RLC meter and Oscilloscope analysis, sample with no
polypropylene added did not show the capacitive characteristic
to the composite material formed. In figure 2 above,
polypropylene which is added two times of quartz weight, the

capacitive characteristics on composite material would decrease
by the added quartz weight, while polypropylene with 34x quartz
weight, the capacitive characteristics would increase by the
added of quartz weight. From this analysis, 2x of polypropylene
added to the sample with 15 gr quartz at % Cu added to the
sample showed the best result. Furthermore, quartz weight
which is up to 12.5 gr at % Cu would show not good in
performance or not uniform.

X-Ray Mapping Analysis

Microstructure of the composite material formed has been
photographed by the x-ray mapping analysis, showed in figure 3.
This micrograph taken for the best result from the performance
and BLC meter-Oscilloscope analysis before, which is the best
result showed by polypropylene - 3/4x at % quartz. sodium
hydroxide - 19.71 at % Cu and quartz - 15 at % Cu. From this
figure, it is seen that composite material formed look like fiber
and gully where the compounds material detected from the
mapping analysis are Na:0, Al203, 502, FeO and CuO in certain
fraction. And iron oxide detected as noise.
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Figure 3. Microstructure of composite material formed

CONCLUSIONS

Based on vresults and discussion., the approximate
compositions of polypropylene - 3/4x at % quartz, sodium
hydroxide - 19.71 at % Cu and quartz - 15 at % Cu display the
best capacitive value and performance with RLC meter and X-Ray
Mapping analysis. Furthermors, Polypropylene which has
polymeric chain and orthorhombic microstructure with CHsz
cluster in its sequences, will release carbocation at melting
temperature and react as electron donor to homogenous Cu and
guartz combination. And Sodium hydroxide was added to reduce
the melting temperature of quartz to 1088 *C as sodium silicate,
so sample in this research could homogenous immediately. The
adding material such quartz may not more than 10 gr at % Cuin
sample to give best result.
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