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WELCOME BACK 
Dr. Thang Ka Fei 

Engineers Insight 

Welcome Back! 
Happy New Year 2016 and welcome back to APU! The New Year is always a great time for us to reflect on past 
happenings and to make promises for change, i.e. the New Year resolution. Quite often, we are excellent at making 
new vows to change or to improve, but the resolution may not be realistic or achievable. This is because we may not 
have reflected on past mistakes or reviewed on past outcomes when making new promises to change. It is important 
that we learn from the past in order to plan for the future and to ensure that we are able to make progressive 
improvement to our life and to the lives of people around us.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

For those of you that have made a resolution list for 2016, I would be glad to hear from you on what they are, do 
drop me an email! And for those who have not decided on what those resolutions are, I would like to offer a few 
suggestions that you may want to add to your list. 
  
Be a Go-Getter. A go-getter is a person that is energetic, determined to be successful and able to cope with new or 
difficult situations. [ŜǘΩǎ reflect on what had happened in 2015; how often have you delayed starting on your 
assignment till  the very last moment? And, how often were you absent from your peer discussion on group work? A 
go-getter person will be self-initiated and proactive in everything they do and typically they will also obtain good 
grades in their study. You can vow to be a go-getter in 2016! 
  
Be a Good Time Manager. Typical University ǎǘǳŘŜƴǘǎΩ life is bustling with studies and leisure activities. It is quite 
easy to loose focus and be lopsided with either leisure or studies and hence not beneficial for your personal 
development. An enjoyable University experience should evolve around a balanced diet of both, which involves no 
other than good management of your available time. For 2016, my suggestion is for you to list down all activities, 
starting from weekly to monthly, and start assigning priorities to them.  
  
Try something new! Looking back at 2015, have you joined any industrial visits organised by the IEM-APU Student 
Section (IASS)? How often have you participated in talks, workshops or competitions either in the University or 
externally? If you have not, 2016 will be the year where you will vow to make a change! Activities that have been 
highlighted are beneficial for your exposure to real-word engineering. 
  
Connect and Engage. If you have not been seeking consultation from lecturers in 2015, now there are plenty of 
opportunities to do so in 2016. Having to connect with your lecturers and engage in consultation in and out of 
lectures are vital for your success in class-tests, assignments and final exams. In addition, you should connect with 
classmates and actively engage in group discussions; you will soon discover that this helps in completing your 
assignments and design work activities much faster and with better quality to that of doing it alone! 
  
In summary, you have made a commitment to improve as long as a resolution is made; If you have not made any 
resolution do consider the suggestions above. All the best in 2016! 
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ARTIFICIAL PHOTOSYNTHESIS FOR CLEANER FUEL 
 

Let us first recall the natural manner of photosynthesis, which is the process by which green plants use sunlight to 
synthesize foods from carbon dioxide and water. The process combines 6 molecules of carbon dioxide and 6 
molecules of water to produce one molecule of glucose and 6 oxygen molecules. The glucose is stored in the plant as 
starch and cellulose which are simply long chain glucose molecules (known as polysaccharides) as a source of food for 
the plant to survive and grow. The oxygen that is produced as a by-product of photosynthesis is what most 
animals rely on to breath, so this process that plants and trees fulfil is critical to our survival. 
  
So ǿƘŀǘΩǎ artificial photosynthesis? It basically works with the 'artificial leaf', where sunlight is converted directly into 
solar fuel, without making use of biomass as in the production of biofuels from plants, and without involving an 
electricity network, as in electrolysis using power from photovoltaic cells. 
  
It is a chemical process that imitates natural photosynthesis at the molecular level. Sunlight is used to convert water 
and CO2 into oxygen and hydrocarbons or hydrogen (Figure 1). Because of its high efficiency, artificial photosynthesis 
has the potential to provide an alternative to fossil fuels. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: The production of solar fuels.  
(Source: Royal Society of Chemistry) 

 
An Artificial photosynthesis involves four stages, making it very similar to the natural photosynthesis process: 
  
Light harvesting: The collection of light particles (photons) by antenna molecules and the concentration of the 
collected energy in a reaction centre.  
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Charge separation: At the reaction centre, the collected sunlight is used to separate positive όΨƘƻƭŜǎΩύ and negative 
(electrons) charges from each other.  
 
Water splitting: Positive charges are directly injected into catalytic centres where they are used to split water into 
hydrogen ions (protons) and oxygen.  
 
Fuel production: Electrons from step 2 are given more energy from new photons and subsequently combined with 
the hydrogen ions and possibly CO2 to produce either hydrogen or a carbon-based fuel 
 
The carbon-based fuels that may be produced by means of artificial photosynthesis are not complex molecules like 
carbohydrates, but simpler molecules such as methane, methanol and carbon monoxide. The processes by which 
these fuels are produced are more complex than those involved in the production of hydrogen, because in many 
cases more than four electrons and protons and more than eight photons play a role in the reaction. The storage of 
energy in carbon-based fuels represent a major scientific challenge. However, carbon-based fuels have the advantage 
that most are of liquid form and could therefore be integrated into the existing energy infrastructure relatively easily. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 2: Producing hydrogen by splitting water using sunlight.  
(Source: Royal Society of Chemistry.) 

  
The most famous and an excellent example is the Panasonic's artificial photosynthesis system which has a simple 
structure with a high efficient CO2 conversion, which can utilize direct sunlight or focused light.  
  
Panasonic found that a nitride semiconductor has the capability to excite the electrons with enough high energy for 
the CO2 reduction reaction. Nitride semiconductors have attracted attention for their potential applications in highly 
efficient optical and power devices for energy saving. However, its potential was revealed to extend beyond solid 
devices; more specifically, it can be used as a photo-electrode for CO2 reduction. Making a device structure through 
the thin film process for semiconductors has improved the performance as a photo-electrode. 
 
The CO2 reduction takes place on a metal catalyst at the opposite side of nitride semiconductor photo-electrode as 
shown in Figure 3. The metal catalyst plays an important role in selecting and accelerating the reaction. Here, it is 
noted that the system comprises of only inorganic materials, which can reduce the CO2 with low energy losses. 
Because of this, the amount of reaction produced is exactly proportional to the light power. This is one of the merits 
in such an all-inorganic system while some conventional systems cannot follow the light power in general because of 
their internal or external rate-limiting processes in the complex structures. 
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Figure 3: Schematic view of artificial photosynthesis system 

(Source: news.panasonic.com/press/news/) 
  

The system with a nitride semiconductor and a metal catalyst generates mainly formic acid from CO2 and water with 
light at a world's top efficiency of 0.2%. The efficiency is of a comparable level to real plants used in the biomass 
energy source. The formic acid is an important chemical in industry for dye and fragrances. The reaction rate is 
completely proportional to the light power due to the low energy losses with simple structure; in other words, the 
system can respond to focused light. This will make it possible to realize a simple and compact system for capturing 
and converting wasted carbon dioxide from incinerators and power generation plants. 
  
However this development of artificial photosynthesis is still in a testing and laboratory phase. Much remains to be 
accomplished before commercial application is possible. Nevertheless, artificial photosynthesis has the potential to 
be an attractive and sustainable alternative to fossil fuels. Furthermore, artificial photosynthesis can contribute to 
transformation of the energy infrastructure as a whole.  
 
For a better understanding watch a sample video ά!ǊǘƛŦƛŎƛŀƭ Photosynthesis, an Energy Technology of the CǳǘǳǊŜέ on 
YouTube. 
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FUTURE CAREERS IN APPLIED SCIENCES 

Seminars & Workshops  

Seminars & Workshops 

An invited talk on ΨFuture Careers in Applied {ŎƛŜƴŎŜǎΩ by Prof. Dr. Chandima Gomes, University Putra Malaysia, was held 
on October 7, 2015. The talk was focused to the current trends, demands and career opportunities in key areas of 
applied sciences. 45 students 15 staff attended the talk. 
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Seminars & Workshops  

Seminars & Workshops 

An invited talk on ΨSustainability /ƻƴŎŜǇǘǳŀƭƛȊŜŘΩ by Mr Alvin Long, ATechnologies Sdn Bhd, was held on October 7, 
2015. The talk was focused to understanding sustainability from an architectural perspective. 35 students 15 staff 
attended the talk. 


