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About the Cover

The cover features a binary image of a
chick egg's chorioallantoic membrane with the
white lines representing the blood vessels on
the surface. Blood vessels follow a fractal
geometry which essentially means that new

k blood vessels will take forms geometrically
”‘ similar to the parent branch. The complexity of
A’A:‘."e,. such natural phenomenon is mathematically
analyzed, exemplifying the universality of
mathematics as a language of science that can
be incorporated in the exploration of any field.
The presence of fractals in biological elements
embody the unification of STEM fields,
appropriate in the journal of highly diverse
scientific contributions.
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Forewornd

The Philippine Science High School’s new 6-year curriculum culminates with the
successful accomplishment of the 3-year Research Program of our scholars who have
dedicated their time and hard work on going through the entire research process that is
celebrated in this very first publication of PSHSWVC’s Publiscience, a compilation of all
research journals of Grade 12 scholars.

Research collections are full of inspiring stories behind the victory achieved in finally
completing research studies and eventually having these published. These stories may tell
of times of frustrations and failures experienced in the process, but all worth the journey of
learning and unlearning as well.

These works shall not speak only of the scientific minds and skills of our very first
graduates under the new PSHS curriculum, but also of their resilience and perseverance- life
skills that will aid them to become better researchers and scientists in the future.

This output shall live as a testament of the dedication of Batch 2018 to pursue Truth,
Excellence and Service to God and Country- core values of a true-blooded Pisay graduates.
They sought truth as they passionately pursued their scientific investigations; they
exemplified excellence as they delivered quality research outputs, and they practiced service
as they addressed needs and knowledge gaps in the community and this book serves as a way
of communicating Research to all.

| am very pleased of this initiative from the Research Unit to publish all the research
studies of Batch 2018 scholars. It is hoped to become a continuing effort until the next
batches as they leave this valuable legacy to their alma mater, and to be shared to the
community and other research enthusiasts. This is something which the future generation
can consult and re-consult, making what has become old, new again.

Very special thanks go to our Research students and teachers who have worked to pull
this journal together. Congratulations!

SHENA FAITH M. GANELA, Ph.D.
Campus Director, PSHSWVC



Editovial Page

We are pleased to present the first ever journal of high school researches of first time researches. We
are excited to introduce how we pushed the frontier from the usual binding of manuscript to writing
of journal-ready article. We hope that through this scheme, we encourage young researchers to read
published works in a concise format. Likewise, the journal serves as a compilation of the annual
research outputs for easier retrieval of previous works. Lastly, we would like our young researchers to
fully complete the research process by publishing their work in a journal. Therefore, it is with great
delight and pride that we introduce Publiscience.

Publiscience is a convergence of ‘public’ and ‘science’. The journal embodies the aspiration of
Philippine Science High School Western Visayas to bring science closer to public. In doing so, we also
provide an on-online access of the articles in this journal at wvc.pshs.edu.ph/products-and-
services/research/publiscience. We also would like to distribute this journal to as many recipients as
possible. By doing so, we can inspire other schools to do the same or welcome contributions from
other secondary schools.

The journal article underwent peer-review; however, it is not as stringent unlike other journals. We
ensure the quality of journal articles by asking their fellow researchers, respective research adviser,
and an outside expert to review the submitted articles. We would like to caution readers to be critical
in citing the information in this journal. We guarantee though that each article is a product of the
ultimate effort of work unit in coming up with the journal article.

Finally, we would like to thank the contributors for their steadfast commitment to uphold the research
philosophy. Above all else, these journal articles forge their desire to become the future scientists.

ARIS C. LARRODER, Ph.D.
LAUREEN M. MANALO, Ph.D
LOVIE GRACE P. AGUARAS

Managing Editors

Philippine Science High School
Western Visayas Campus
research@wvc.pshs.edu.ph



Forewond

When PSHSWVC embraced the K to 12 Curriculum, we committed ourselves to the vision of
developing future globally competitive scientists. The PSHSWVC Research Program has to
move a little bit further.

Research has become a memorable adventure to most of our scholars for it tested every
student’s commitment, dedication, perseverance, and grace. This experience has to be
captured and documented.

Knowledge generated from research work should be shared to the community. Before, we
were just contented to have one or two projects presented in conferences with a chance of
having the paper published. For a high school first time researchers, having papers published
in peer-reviewed and referred journals is a challenge. Thus, publications were mostly as
abstracts or part of the proceedings. Most of the other projects were left as traditionally hard-
bound paper kept in multiple copies inside the school’s library or research hub.

The idea of having school’s student journal was opened and was given a nod. This is the
maiden issue of Publiscience, the research journal published by PSHS Western Visayas
Campus. This contain the research papers of PSHSWVC Batch 2018. These researches are
made of PSHSWVC scholars as output on their Research Class. The projects were done under
the supervision of their respective research advisers and to some with outside consultants.
This is not peer-reviewed thus we would like to encourage our readers to have wisdom over
the contents of this journal.

We are now dedicated to make this a yearly publication, not just as a class output, but as
PSHSWVC’s commitment to spread culture of science.

HAROLD P. MEDIODIA

Research Unit Head
Philippine Science High School
Western Visayas Campus



The Use of Convex Lens as Primary Concentrator for Multi-

Junction Solar Cells

JUAN PaoLO LORENZO GERARDO BARRIOS!, JoHN RAFFY CORTEz!, GENE MICHAEL HERMAN', ARIS
LARRODER!, BERNICE MAE YU JECO?, KENTAROH WATANABE? and YOSHITAKA OKADAZ

L Philippine Science High School Western Visayas Campus - Bito-on, Jaro, Iloilo City 5000, Department of Science

and Technology, Philippines

2 Research Center for Advanced Science and Technology, The University of Tokyo - 4-6-1 Komaba, Meguru-ku, Tokyo

153-8904, Japan

Abstract — A concentrator lens system was designed for a multi-junction solar cell, CDO-100-
C3MJ, with an added feature-a convex lens was added above the Fresnel lens, in order to improve
the efficiency of the setup. The convex lens setup was tested with the Fresnel lens setup over a
three-day photoperiod by measuring the voltage, current, irradiance, and temperature at every

hour.

The results showed that the convex lens setup produced 1.04 percent more power, but

only at around midday. The power difference caused by the convex lens was determined by the
Wilcoxon Signed Test to be significant for the photoperiod, as it focuses a greater amount of

sunlight on the solar cell over the course of the day.

Introduction. — Solar cells can be composed of
a single pair of semiconductor materials, called single
junction solar cells (SJSCs), or multiple layers of different
semiconductor materials, called multi-junction solar cells
(MJSCs). These MJSCs can absorb a wider spectrum of
wavelengths due to the different semiconductor materials
present in the cell, making it more efficient. The highest
recorded efficiency for SJSCs is only 28 percent, while
MJSCs with concentrator lenses have reached an efficiency
of 46 percent with the latest design from Fraunhofer
Institute for Solar Energy Systems!!].

Efficiency in any device is measured by dividing the
output over the input. It is measured with the use of
a sourcemeter as it has varying resistances. The output
from a solar cell is called performance. It is measured
in Watts which can be measured by multiplying the
voltage with the current. Several factors affect solar
cell performance. These factors are dependent on the
manufacturing and installation processes of the solar cell.
Among those dependent on the manufacturing process are
material composition, which determines the spectrum of
wavelengths absorbed by the solar cell, and surface area,
which determines the size of the cell. On the other hand,
factors dependent on the installation of the cell include

environmental factors such as cell temperature, wind
exposure, and the amount sunlight received by the cell.
In photovoltaic systems, light from the sun translates to
a power input of around 1 kW/m2. When light hits the
solar cell, electrons are excited from a lower energy to an
excited state where they can move freely. Electric current
is then produced when the free electrons are extracted;
thus, resulting to an electrical output!?.

To efficiently harness the sun's energy, there has to
be a great amount of sunlight directed to a solar cell
in order for it to generate a greater electrical output.
Concentrators are able to reduce materials cost while at
the same time increase the solar cells efficiency by concen-
trating a large surface area of sunlight onto a smaller and
therefore cheaper solar cell. The most commonly used
lens concentrator is the Fresnel lens®!, which has been
used since the 1950s, when plastics were starting to be
used for lenses. Plastics were determined to be effective
due to their thermal stability and transmissivity which
matches the solar spectrum and their index of refraction
which is similar to that of glass.

Of the several factors affecting solar cell performance,
the- for thefull article visit http://bit.ly /2HZqgGMb.



Development of Cellulose-based Bioplastic from Corn Stalks

FELICIA ALODIA MARIE RENTOY!, DINAH RUTH ANGOT!, JIMDEL RyU MABAQUIAO! and ARIS LARRODER'

L Philippine Science High School Western Visayas Campus - Bito-on, Jaro, Iloilo City 5000, Department of Science

and Technology, Philippines

Abstract b Due to the abundance of corn available, there is also a large amount of corn residue.
The study aims to develop a cellulose-based sheet from corn stalks. The cellulose-based sheet
was tested of its density, tensile strength, and percent elongation, and was analyzed with an
fourier-transform infrared spectroscopy (FT-IR) to determine whether it is chemically similar
with commercial cellophane. Overall, the cellophane sheet was similar to commercial cellophane
in terms of the functional groups present but was weaker in terms of it mechanical properties.

Introduction. B Plastics are artificial materials with
long, strong chains of molecules known as monomers
bonded together and is usually composed of carbon, hy-
drogen, oxygen, nitrogen, chlorine and sulfur. These
are formed usually by the processing of natural products
such as oil, coal, petroleum, and natural gases[1]. It can
be found everywhere and is used to make up a lot of
things such as Polyethylene bottles and grocery bags. For
decades, plastics have been widely used due to its function-
ality and versatility. It is easy to manufacture and cheap
to produce. It is also designed to be durable, lightweight,
and water resistant in order to meet the needs of people.

Due to the rapid growth of population and industrializa-
tion, the demand for plastic has increased which also lead
to an increase in human waste. As of 2015, the Philippines
places third around the world as to the amount of plas-
tic being deposited into the ocean[2]. This is an alarming
news to the country because the Philippines is a group
of islands surrounded by bodies of water where unique,
diverse aquatic species can be found[3].

Plastics made from renewable raw materials or from
non-food source are called bioplastics[4]. Bioplastics can
also be defined as plastics having either biodegradable
properties or if it is made from biological sources, or having
the property of both[5]. Intensive research has been done
mostly on two resource materials: cellulose and starch.
Starch and cellulose-based plastics are inexpensive to re-
produce and have widely available materials. Since starch
is used more often as an organic raw material in chemical
industries, this study will opt to use cellulose as a poten-
tial raw material for bioplastic by utilization of major crop

residues after harvesting since they are rich in cellulose[6].

One of the most important crops in the Philippines is
corn. Corn also plays an important role to livestock and
poultry, serving as the major ingredient to their feeds[7].
When corn is harvested, the remaining residues are mainly
corn stalks. Cellulose is most abundant in corn stalks
wherein the stalks consist of nearly 50 percent cellulose.

Alvarez-Chvez et al.[8] recommended the usage of agri-
cultural byproducts, one of them being corn stalks, to pro-
duce bioplastics to be able to reduce production cost and
land used for polymer production while giving economic
value to waste products. By subjecting the cellulose-
based bioplastic sheet to FT-IR, the molecular compounds
present can determined and assessed. In this study,
the important analysis needed using FT-IR is the iden-
tification of the organic and inorganic compounds with
which we could compare with the conventional compounds
present in cellophane.

This study aims to develop cellulose-based bioplastic
from corn stalks. It specifically aims to:

(i) measure its mechanical properties in terms of its den-
sity, tensile strength and percentage elongation;

(ii) compare these properties with that of commercial cel-
lophane;

(iii) identify the functional groups present in the cellulose-
based bioplastic using Fourier-Transform Infrared Spec-
troscopy (FTIR) spectrometer; and
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