
Grade 11A Science Related Reading/Biology 
 

1 
 

‘Artificial leaf ’ is a potential source of 
clean energy 

 

  

 

 

 

Active reading 11A – Relating Cell Structure to Function 

Two independent research teams reported that they’ve taken key strides toward 
harnessing the energy in sunlight to synthesize chemical fuels. If the new work can be 
improved, scientists could utilize Earth’s most abundant source of renewable energy to 
power everything from industrial plants to cars and trucks without generating additional 
greenhouse gases. 

Today, humans consume an average of 15 trillion watts of power, 85% of which comes 
from burning fossil fuels such as oil, coal, and natural gas. That massive fossil fuel 
consumption produces some nasty side effects, including climate change, acidified 
oceans, and oil spills. These problems are likely to grow far worse in coming years, as 
worldwide energy use is expected to at least double by 2050. 

Renewable power sources, such as wind turbines, aim to fill this demand, and they are 
making steady progress at providing electricity at ever cheaper costs. But electricity has 
a key drawback as an energy carrier. It’s difficult to store in large quantities, which 
means it can’t be used for most heavy industry and transportation applications, such as 
flying planes or driving heavy trucks. So researchers have long sought to use the 
energy in sunlight to generate energy-rich chemical fuels, such as hydrogen gas, 
methane, and gasoline, that can be burned anytime anywhere. And though they have 
demonstrated that this goal is possible, the means for doing so have been inefficient 
and expensive. 

 

Most photosynthetic organisms have special organelles called chloroplasts that allow 
them to carry out photosynthesis. Within these chloroplasts are chlorophyll pigments 
that transfer sun light energy into chemical energy stored in organic compounds. When 
a leaf is exposed to sunlight, electrons in chlorophyll become excited and the energy is 
eventually stored as ATP1

All over the world, plants are harnessing the sun’s energy to split water molecules, 
causing oxygen to be released. For years, scientists have dreamt of creating ‘artificial 
leaves’ – power sources that would need as few and as simple inputs as real leaves do. 

. 

                                                           
1 ATP is short for adenosine triphosphate. ATP is a high-energy molecule used for energy storage by organisms. In 
plant cells, ATP is produced in the cristae of mitochondria and chloroplasts. 
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These could produce energy for billions of people in parts of the world where electricity 
is currently unavailable or unreliable. 

Researchers led by MIT professor Daniel Nocera have produced something they’re 
calling an “artificial leaf”: Like living leaves, the device can turn the energy of sunlight 
directly into a chemical fuel that can be stored and used later as an energy source. 

How it works 

The artificial leaf is a thin sheet of semiconducting silicon — the material most solar 
cells are made of — which turns the energy of sunlight into a flow of wireless electricity 
within the sheet. It needs no external wires or control circuits to operate. Simply placed 
in a container of water and exposed to sunlight, it quickly begins to generate streams of 

bubbles: oxygen bubbles from one side and hydrogen 
bubbles from the other. If placed in a container that 
has a barrier to separate the two sides, the two 
streams of bubbles can be collected and stored, and 
used later to deliver power: for example, by feeding 
them into a fuel cell that combines them once again 
into water while delivering an electric current. 

The device, Nocera explains, is made entirely of earth-abundant, inexpensive 
materials — mostly silicon, cobalt and nickel — and works in ordinary water. Other 
attempts to produce devices that could use sunlight to split water have relied on 
corrosive solutions or on relatively rare and expensive materials such as platinum. 

“I think there’s going to be real opportunities for this idea,” Nocera says. “You can’t get 
more portable — you don’t need wires, it’s lightweight,” and it doesn’t require much in 
the way of additional equipment, other than a way of catching and storing the gases that 
bubble off. “You just drop it in a glass of water, and it starts splitting it,” he says. 

A. Write one or more sentences to answer the following questions 

 
1. What is meant by the term ‘Earths most abundant’ resource. 

 
______________________________________________________________
________________________________________________________ 
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2. Give some examples of the bad side effect of using fossil fuels: 
 
______________________________________________________________
________________________________________________________ 
 

3. What is the main draw back with respect electricity as an energy carrier? 
 
______________________________________________________________
________________________________________________________ 
 

 
4. Describe where does the oxygen that is produced during photosynthesis 

come from? 
________________________________________________________________
__________________________________________________________ 
 
 
5. In the article explain why were ‘artificial leaves’ called power sources? 
________________________________________________________________
__________________________________________________________ 
 
 
6. What materials are the ‘artificial leaf’ made of? 
________________________________________________________________
__________________________________________________________ 
 
 
7. Mention three advantages that make the use of ‘artificial leaf’ easy and 

cheap? 
________________________________________________________________
__________________________________________________________ 
 
 
8. How do ‘artificial leaves’ resemble real plant leaves? 
________________________________________________________________
__________________________________________________________ 

 
 
9. Do you think someday artificial leaves can replace real plants? Explain your 

answer. 
________________________________________________________________
__________________________________________________________ 
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10. Look at the following diagram: it is a detailed diagram of an ‘artificial leaf’, 
then read the paragraph below 
 

 
 
Talk to you partner and try and explain as much of it as you can. 
 
Use the information below to help you: 
 

The leaf consists of a thin, flat, three-layered silicon solar cell with catalysts bonded to 
both faces of the silicon. When placed in a beaker of water and exposed to sunlight, 
silicon absorbs photons of sunlight, generating electrons with enough energy to conduct 
through the silicon. 

The process leaves behind positively charged electron vacancies called “holes” that can 
also move through the material. The holes migrate to a cobalt-containing catalyst 
painted on one face of the silicon cell, where they strip electrons from water molecules, 
breaking them into hydrogen ions (H+), and oxygen atoms. The catalyst then knits pairs 
of oxygens together to make O2. Meanwhile, the H+ ions migrate to another catalyst on 
the opposite face of the silicon cell, where they combine with conducting electrons to 
make molecules of H2. In principle, the H2 can then be stored and either burned or run 
through a fuel cell to generate electricity. 


