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The word “Sustainability” is a rather broad term that encompasses a concept,
a strategy, and an action. But in principle, the ultimate purpose of “sustainability”
is to help the growth of a society, in an economically and environmentally
sustainable way. That society can be referred to a small community (such as a
campus or a township) or a larger population (such as a large city, a country, or
trans-boundary territories). It is very difficult to discuss sustainability in a large
scale, and often it falls into a jargon instead of something meaningful and doable.

So we would like to focus our definition of “sustainability” on community
development and corporate business, which is far more realistic and tangible for
students. But even so, we feel that students in today’s higher education in Taiwan
are not equipped to face the challenges of developing a community or running a
corporate sustainably. For example, when a city is planning for a long-term
development plan, who is best-suited to join a team to take on the task? Who has
the ability to have the vision, the technical knowledge, the business mind, and the
people skill to lead or to be part of the task team? Similarly, when a corporate is
developing a business plan or an operational plan, what type of a person with the
right training is fitted for the job? Who has the vision and the capacity to help his
company develop a competitive product, cost effectively, and in a sustainable way?
On-job training is imperative, but the right education in school plants the seed to
reach his or her capacity. | can tell you this: more than a few times company top
managers asked me to recommend students who have good marketing skills and
with a technical background. I simply told them that, with today’s education
system, you would have to be very lucky to run into someone that fits the bill. So,
you can imagine how hard it is to train young people to have sufficient technical
background, with a decent marketing capacity, while having sustainability
ingrained in his mind.

But that exactly what we need in today’s job market, young people who have
the necessary knowledge, the people skill, and the mind of sustainable
development. Our Sustainability Science and Engineering program is comprised
of three curriculum categories: First, the “Global Leadership Program” to develop
visions and business and leadership skills; second, the core science and
engineering courses that prepare students to be the driver of a circular economy;
third, a “capstone” program to expose students with real-world problems in the
forms of community-based design projects and internships. We expect our students
to be important contributors to the sustainable development of both the

communities they live in and the companies they work for.
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IC Students Shoot for the Stars, Land at Science Museum

While neither NASA nor Elon
Musk have yet managed to put a
human on Mars, International
8 College students have now been
& there and back—twice.
| As apart of the Taiwan Ministry of
Science and Technology and
Tunghai University College of
Science-sponsored Mission Mars
. ‘ T competition, an enterprising group
of Sustamablhty Science & Englneermg students designed and built a concept Martian
habitat that could one day house humans living on the red planet. The event, now in its
fifth year, is held annually at the National Museum of Natural Science in Taichung and
aims to inspire students to work through unique problems using scientific methods.
Students from 13 departments and colleges across the university participated this year,
including from the College of Architecture, College of Agriculture, and Department of
Fine Arts.
Following last year’s well-received entries from SSE, expectations were astronomically
high for this year’s team, which includes both veterans from 2019 and freshman under
the guidance of Assistant Professors Mishra Mrinalini and John Perez. Using last year’s
work as a launch pad, they worked day and night to build displays demonstrating
solutions to the multitudinous challenges that will face any humans who venture to the
Red Planet. SSE seniors Francisca Tania and Florenth Sanjaya emphasized both the
number and gravity of tough situations making life on Mars difficult.

6
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“You want somebody to be able to start a community, survive, and not die within days
or weeks.”

“Live long and prosper” might be a long way off. Astronauts will need energy, food,
water and breathable air, not to mention protection from radiation and toxic dust storms.
This year’s exhibit featured a model underground habitat that could help mitigate some
of the worst of the dangers, as well as a working fuel cell for energy and a hydroponics
system for food and oxygen. Displays also demonstrated how diatoms could feed fish
and produce oxygen, while earthworms could treat human waste. Although this year's
exhibit has already concluded, the project might live on as part of a collaboration with
the Department of Architecture. But no matter what, these IC students have proven that
they really are stars.

Senior Projects Advance Sustainability Science
One thing that sets the International College’s Sustainability Science and Engineering
(SSE) program apart is its project component. Every year, students must design a
project that gives them hands-on experience dealing with sustainability issues in the
local community. Projects range from surveying environmental consciousness and
analyzing air and water quality to synthesizing new materials and developing
sustainable technologies.
The senior project is the capstone of the SSE project program. This year, some seniors
have decided to head outdoors to get their feet wet working in local ecosystems, while
others have decided to stay inside and perform lab-based experiments.
Take SSE Senior Nixon Anthony as an example.
Every week, Anthony trudges out into the Dali
River in the Wuri District of Taichung in order to
collect samples of micro-plastics in the water.
Rivers are a major source of the 1.0-2.5 million
tons of plastic that end up in the ocean each year,
and working with faculty advisor Lecturer Falk
Schneider, Anthony hopes to determine how
8 much impact the plastic companies along the
#= Dali’s tributaries have on the overall level of
- “#88 micro-plastics in the river.
SSE Semor Elvis Ye is also Worklng outdoors but on a project that keeps him warm and
dry. Working with faculty advisor Assistant Professor Mrinalini Mishra, Ye is using
Arduino microcontrollers to track the angle of the sun in order to optimize solar panel
electricity generation. He hopes that this will be a cost-effective way to enhance the
efficiency of solar energy.
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SSE Senior Willy Xu is also working with Arduino
microcontrollers and Assistant Professor Mishra for
his senior project. Xu is working on optimizing
energy production from piezoelectric elements — the
kind that power children’s LED sneakers. By
changing his walking frequency and measuring the
force applied by different parts of his feet, Xu hopes
to maximize the energy generation potential of
piezoelectric elements.

While Ye and Xu are working with new technologies,
SSE Senior John Ho is working with water quality
like Anthony is. However, Ho is working on cleaning
up oils rather than plastics. After encountering algae
with the ability to bond with oils in Assistant

Professor John Perez’s lab, Ho has started growing this algae in order to test under what
conditions it grows best and how to isolate it from the water it grows in using cost-
effective and environmentally-friendly methods. He hopes this algae can be used to
clean up waterways polluted by oil, like those surrounding the Tunghai Night Market.
Seniors won’t have to submit their final findings for another month or so, but we are
excited to see them hard at work and already advancing their field in small ways, one
data point at a time.

FI2HTY LHE

1h #® X EF ¢ John Jaime Perez Coca
% g

HOZF 7 Days Inundation and Salinity Oxidative Stress as Indicators of Niche
Width Preference of Mangrove Kandelia Obovata from Xingfeng
Forest, Hsinchu County, Taiwan

im O3 | Isolation of Algae Strains from Dajia River by Sustainability Science
Students, International College, Tunghai University, Spring Semester,
2021

@ O k= | The Effects of Elevated CO2 (1000 ppm in 2100) in Stems and Leaves
Changes in K. obovata

M O % | Sustainable Agricultural Planting (No Sunlight)

£ O | The Effect of Salinity and Elevation Gradient in the Growth Dynamics
of ROS Enzyme in Kandelia Obovata

% Oi& | The Effect of LED Blue Light and LED White Light on Cherry Tomato
Growth

0% Growth Level Analysis of Lactuca Sativa L. in Hydroponic and
Organic Soil

#+O= The effect of type of soil, water source and the age of plants on the
health of Kandelia obovata and its possible phytoremediation potential

+#* 0 ié?] Effects of Darkness and Light Spectra on Protein and Pigments in
Mung Beans

kO ik Diatoms as Bioindicators of Anthropogenic Pollution-Dajia River
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% O% | Harvesting Waste Energy from Pedestrians Walking over Piezoelectric
Materials with Arduino

# Opr | Using Arduino Solar Tracker to Find Optimal Angle for Static Solar
Panel from February to April

% O Feasibility of an Alternative Solar Light [llumination System for the IC
Building

#O+a | Low cost, Arduino Based, Portable Device for Measurement of
Methane Composition in Biogas

7 0¥ | Analysing Heavy Metals in Water Dispensers at Tunghai University

O %< | Processing Coffee Pulp to Extract Lactic Acid, a Precursor for Poly-
Lactic Acid, as a Feasible Monomer for Bioplastics

#*=0 5k Staples Recycling Survey in Tunghai University

O 3 Effects of Different Materials Acting as Electrodes in a Proton-
Exchange Membrane Fuel Cell (PEMFC) on its Efficiency

#,”-:; #® ¥ (¥ ¢ Muhammad Omar Motamid Shaikh

Bt B LA

#0% Monitoring Water Quality at Eco-Village in Tunghai University

1h ¥ X ¥ . Falk Schneider

Bt LA

FOX Improving the Environment for Pedestrians around Tunghai Night
Market in Taiwan

OB An LCA of Contact lenses

¥O% Daily Usage of Plastic Bag: Survey on People’s Perspective and
Behavior towards Plastic Bag Usage and Reduction

v 03 Understanding Sustainability and Climate Change through Trash Art

203 Influence of Plastic Pellet Producing Companies on Floating
Microplastics in urban runoffs in Central Taiwan

*% Q% | The Feasibility of Wind Turbine Blades Recycling in Taiwan
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Assistant Professor Dr. Mrinalini Mishra has had recent
achievements in research and other collaborations. Dr. Mishra’s
research on nanoparticles that harness sunlight to split water into
hydrogen gas and oxygen was published in “ACS Applied
Materials & Interfaces” on January 15, 2021.

6.2 N A BI'F § &)

2020/11/28
Mrinalini Mishra 24 32 % 4%
The 2020 International Conference on Green Electrochemical Technologies and the

2020 Annual Meeting of Electrochemical Society of Taiwan
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1 Ms. Shirley Sywn-Tien Hsiao and Mr. An-Chi Lee
2 Mr. & Mrs. Teddy Chien
3 Tsungchu Chien
4 Ms. Sywn Yi Hsiao
5 Mr. & Mrs. Ituan C. Wang
6 Mr. Max T. M. Ming
7 Jiang-kow and Wang Pin-Ju Ho
8 Mrs. Terry Shu-Yen Lee
9 Mrs. I-min Beth Wu
10 Mrs. Alice Cheng
11 Dr. Wallace I. Yuan
12 David Hsiao-Pai Shen
13 Mr. Edward T. Chen
14 Dr. & Mrs. Kelvin Shen
15 Mei Lynn
16 Maan W. Arthur
17 Mr. Hsiang W. Chen
18 Yang Family Foundation
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