Overview of the Unit

Overview of the Unit

Welcome to Unit 2 of the English courses! In this unit, you will investigate practical advances
in Nanotechnology that help slow down climate change. An example of this is turning light
into heat. You will also learn how the scientific community works together to create new
discoveries through expert interviews and readings. Lastly, you will develop your own

research skills by learning how to choose good sources and cite them in your research.

Learning Objectives

By the end of this unit, you will:

Demonstrate understanding of potential uses of Nanotechnology

Choose good sources for research

Understand importance of citing sources in own research

Use future possibility and probability modals

Read, watch, and listen to a variety of texts and multimedia sources.

Demonstrate your understanding of these texts and key course ideas through comprehension

check quizzes, a discussion board and a peer-reviewed assignment.




PART I : The Development of Nanotechnology
COURSE 01
What is Nanotechnology?

In this unit, we're going to shift from studying the Earth's large atmosphere and zoom in on

the tiny world of nanotechnology.

We will investigate the question "What is nanotechnology?” and learn about how it works, its
uses, and how it relates to climate change.

To begin, let's answer the question "What is nanotechnology?"

Look at the word nanotechnology. You'll notice it consists of two parts: the prefix nano and
the word technology. The prefix nano means very small.

In science and math, nano is used to describe one billionth the size of something. For

example, a nanosecond is one billionth the time of the second.

The second part of the word technology is something you're probably familiar with. It is the
creation of new things using different sciences, methods, and techniques. So what do you
think nanotechnology means then? Nanotechnology is the science of working with atoms

and molecules at the nanoscale to build devices that are extremely small.

Scientists in the nanotechnology field work in nanometers. Do you know how small a
nanometer is? A nanometer is one billionth the size of a meter. To understand how small that
is, think about this: a strand of human hair is approximately 80,000 to 100,000 nanometers

wide and a sheet of paper is approximately 100,000 nanometers thick.

So one nanometer is much too small for any human to see. Therefore, we need special tools
and microscopes in order to see and work at the nanoscale. However, don't be fooled by the

size of the nanoscale. Although it is very small, it can create some very powerful materials.

At the nanoscale, there are many ways to change materials properties. Properties include
things like strength, weight, durability, etc. Scientists that work in the field of nanotechnology

work at the nanoscale to create new or special properties in materials. Nanotechnology can

make materials stronger, lighter, more durable, more magnetic, etc.,




for example, carbon in the form of graphite, like pencil lead is soft and malleable. However,
by changing it at the nanoscale, it can be made stronger than steel and is six times lighter.

Using nanotechnology, new materials can be used to improve our way of living. In medicine,
scientists are finding ways to change nano particles, the size of molecules, so that they only
treat damaged or diseased cells in the body. This would improve treatments like
chemotherapy because healthy cells would not be hurt during treatment.

In terms of electronics, batteries are being developed using nano materials that are able to
stay good for longer and be charged much faster than current batteries.

In terms of the environment, there are many ways nanotechnology is working to help find
solutions to climate change. One example, includes using nanoscale membranes or screens to
separate carbon dioxide from other gases so it can be stored and removed from the
environment. Another is the use of nanotechnology in the production of solar panels. It is
predicted by the year 2020, nanotechnology will be able to increase the output of energy of

solar panels by two to three times by using nano materials in place of current solar cells.

To summarize, in this COURSE, we learned about nanotechnology. We learned about what it
is, how it works, its uses, and how it relates to climate change. Next, you're going to learn

about how nanotechnology is growing and being used around the world.




COURSE 02

Nanotechnology Around the World

Hello, in the previous COURSE, we learned about nanotechnology. We learned what it is,
how it works, its uses, and how it relates to climate change.

In this COURSE, we will learn about the growth of nanotechnology and different countries
around the world who are emerging leaders in the field. Whether you know it or not,
nanotechnology is everywhere.

A recent study showed that nanoparticles can be found in our clothes, fertilizers, cosmetics
and even chewing gum. Developments in electronics, medicine, health care, energy
production, environmental remediation, transportation and more have all happened with the

help of nanotechnology.

As countries become aware of the benefits of nanotechnology, they focus more on research
and development. According to data cited by the UNESCO science report, Switzerland is the
leader in the publication of scientific articles and Nanotechnology. Followed by the Republic

of Korea, Germany, France, the USA and Japan.

These countries also have the highest rate of inventions in the field. In addition to research,
nanotechnology has become a focus for industrial nations looking for better ways to make
things. These options include the incorporation of new resources and systems. Such as
materials that are lightweight, stronger and more durable. Clean and powerful energy sources.

And databases that can store large amounts of information.

Australia, Canada and China, in addition to the countries already mentioned, are among the
top in using nanotechnology for manufacturing. Governments in these countries hope that
advanced manufacturing will help to create more affordable products for consumers and
increase jobs.

Beyond these leaders, other countries, such as Brazil, the Russian Federation and India are
all trying to become nanotechnology centers. Brazil's investment in nanotechnology research
is continually growing and in 2011, the country established the Brazilian Nanotechnology

National Laboratory.




The Russian Federation has been focusing its efforts on the production of nanotech products,
such as nanoceramics, nanotubes and medical materials.

In India, the development of nanotechnology is concentrated on physical infrastructures and
research, with the goal of becoming a global knowledge hub. The country has also made
progress in developing nanotech products such as the Tata Swach, which is a water filter that
uses nano-silver particles to help purify or make water clean.

To summarize, in this COURSE, we learned about the growth of nanotechnology, and
different countries around the world who are emerging leaders in the field. Next, you're going
to read an article about how some scientists are turning carbon dioxide into stone, as a way to

lessen the amount of carbon dioxide in our atmosphere.




READING 01

Can the Earth Be Saved by Turning CO2 to Stone?

NEWSELA

Scientists around the world are teaming up to solve a big problem. They are pioneering a new
and promising way to capture and store carbon dioxide. Carbon dioxide is a greenhouse gas
that contributes to global warming. Their idea? Turn it into stone.

Scientists on the CarbFix team first tested this idea in Iceland in 2014. They pumped
atmospheric CO2 into a type of volcanic rock called basalt. The results surprised and
encouraged the scientists. Within two years, nearly 250 tons of CO2 changed into carbonate
crystal stones.

“Our results show that between 95 and 98 percent" of the CO2 turned into stones, said Juerg
Matter of the University of Southampton in the United Kingdom. He is the lead author of the
report. He said it happened "amazingly fast."




A large power station in Iceland supplied the CO2 for the test. The experiment ended, but the
power plant continues to pump CO2 out of the air. There are plans to inject 10,000 tons of
CO2 into stone this summer. The plant eventually wants to capture its entire CO2 output in
stone.

They have not had any trouble yet. "That is a good sign,” Martin Stute said. He is a Columbia
University environmental scientist. He was part of the team that came up with the experiment.

Field results are ""promising™
It could be an important step. Carbon dioxide from human activity is contributing to climate
change. Each day, huge amounts of CO2 are released from burning coal, oil and natural gas.

There are plenty of places where you can put CO2, Stute said. He gave one example in the
Middle East. “That one rock formation in Oman could take all human CO2 emissions for
hundreds of years,” he said.

Basalt rocks are found all over the world, even under the ocean floor. Brazil, India, South
Africa and the United States have huge amounts of basalt.

Scientists have other ideas about taking CO2 out of the atmosphere. Rather than capturing
CO2 from power plants alone, remove the gas from the air anywhere. Stute said the field
results are "promising."

CO2 can be captured anywhere. It exists in the air in similar amounts all over the world. If
captured near volcanic rock and water, the CO2 could be injected and crystallized on the spot.

Getting the price down

Grabbing CO2 from the air where there is a lot of basalt and water is fairly affordable. It
could cost $20 to $30 per ton. Capturing and transporting carbon can cost five times as much,
or even more. It depends on how far the carbon must be moved.




Another thing that could make it more expensive is how the carbon is made. The gases given
off from the Iceland plant were mostly CO2 and hydrogen sulfide. Coal, oil, and natural gas
plants release more kinds of gases. They must be separated from the CO2.

Now is the time
The CarbFix scientists agree: capturing and storing carbon is a good short-term fix.
Eventually, however, we need to focus on renewable energy, like solar power and wind.

Scientists say renewables alone are not enough. Using more renewable energy cannot offset
all the problems with greenhouse gases. We need to do everything we can to stop global
temperature rise.

It comes down to money, Stute added. There needs to be a money-related incentive, or reason,
"to do something about CO2 emissions. If the incentive is there it can be done. We need to
take it seriously.”

The CarbFix project is funded by the U.S. Department of Energy and the European Union. It
includes scientists from Australia, Britain, Denmark, France, Iceland, Netherlands and the
United States.

Terhune, L. (2016, July 7). Saving Earth by Turning Co2 to Stone. (Ed. by Newsela staff).
Retrieved from https://share.america.gov/saving-earth-by-turning-co2-to-stone/



https://share.america.gov/saving-earth-by-turning-co2-to-stone/

1.Question 1 Comprehension Check Instructions:

According to this article, what new strategy are scientists using to try to capture and store carbon
dioxide?

Scientists are trying to capture and store carbon dioxide in water

Scientists are trying to capture and store carbon dioxide in heat

Scientists are trying to capture and store carbon dioxide by turning it into stone

Scientists are trying to capture and store carbon dioxide by heating it in volcanoes

2.Question 2 What happened within two years of the CarbFix project?

==

90 to 95% of the carbon dioxide was released into the atmosphere

The carbon dioxide burned a hole into the rock formations

The carbon dioxide dissolved

Nearly 250 tons of carbon dioxide was turned into carbonate crystals

3.Question 3 Where can basalt rock formations be found?

1

Brazil

South Africa

The United States

All of the above

4.Question 4 True or False: There are no price concerns with this method of ridding of carbon
dioxide.

==

1

True

=
e

False




COURSE 03
Making New Technology Practical

Hello, in the previous COURSE, you looked at nanotechnology around the world. In this
COURSE, we are going to talk about the practical ways that new technology like this could
help to stop climate change.

We'll look at practical applications of nanotechnology for energy efficiency and

environmental protection. This means how we can use nanotechnology in our everyday lives

As you know, nanotechnology is the science of working with atoms and molecules at the
nanoscale to builddevices that are extremely small. At the nanoscale, the properties of a
material change, such as its strength, shape, conductivity, or many other things. Let's start by

looking at how that can help in energy efficiency.

One example of this is about vehicle engines. Many parts in vehicle engines rub against each
other when the vehicle is moving. Nano technology can reduce, or lessen, the amount of
fossil fuels that these vehicles use by decreasing friction, the resistance between two objects
in the engines, when nanoparticles are added to the oil. Electrical wires containing carbon
nanotubes could be used in the electrical grid. They will have less resistance, meaning more

power will be transferred to users.

Another use of carbon nanotubes could be in the blades of wind turbines in wind farms. The

blades could be made both lighter and stronger, increasing the amount of electricity generated.

Nano-scale materials are already available to consumers. At the moment, these nano materials
can make a shirt either water resistant or wrinkle-free. In the future, perhaps these materials
could make a shirt able to get energy from the sun, or even create energy through movement.
Imagine being able to create usable energy just by moving around in your daily life. As we
have seen in other COURSEsS, reducing the amount of energy we use is an important part of

fighting climate change.




Nanotechnology can create efficient, rechargeable batteries, so that cars and other vehicles
do not need to use so much fuel. It could also make lighter, stronger aircrafts, that also use

much less fuel.

Cleaning up environmental problems is another area where nanotechnology could be applied
practically. You may remember, we talked about one of the human costs of coastal flooding--
drinking water will be contaminated by salty seawater. Nanoparticles could be put into the
water to clean and desalinate, take the salt out, so that people can drink it. You might also
might remember that one of the problems of placing garbage in landfills is the contamination
of ground water, such as rivers and lakes. Nano particles can also create chemical reactions

that clean the chemicals out of this water and make it safe for people.

Back in unit three, we talked about the problems caused by excessive heat and that air
pollution gets worse in hot weather. Nanotechnology can be used in sensors to monitor air
quality and make sure it is not dangerous for people. Qil spills, when a ship or pipeline leaks
oil into the sea, are terrible for the environment, killing wild life and polluting the water.
Towels made from nano fabrics can be used to clean up these spills. The towels can clean up
to 20 times their own weight in oil. Of course, many of these technologies are still in
development. They may need many years of research before they are ready to use. Ordinary

people will still need to play an important role in stopping climate change.

So in this COURSE, we looked at some of the practical ways in which nanotechnology could
be used to help stop the problems caused by climate change. In terms of both energy
efficiency, and environmental protection. Use the information that you have learned in this
COURSE to help you take the quiz that follows.




Assessment 1: Making New Technology Practical and Profitable

1. Question 1 Instructions: Use the information you gained from COURSE 3 "Making New
Technology Practical" to choose the best answer to each of the following questions.

At the nanoscale

many different properties of a material change

the color of a material always changes

the weight of a material always changes

2.Question 2 Nanoparticles could be put into engine oil to

=

1

change the color of the oil

make the oil thinner and cheaper

reduce friction in the engine

3.Question 3 Carbon nanotubes increase electricity efficiency because

=

1

electrical wires containing carbon nanotubes can be used 24 hours a day

electrical wires containing carbon nanotubes have less resistance

electrical wires containing carbon nanotubes are cheaper than regular wires

4.Question 4 Carbon nanotubes could make wind turbines

lighter and stronger

heavier and stronger

longer and stronger

5.Question 5 Nanoscale materials in clothing could create

=

1

energy using water or wind

energy using the sun or the Earth

energy using the sun or movement




6.Question 6 Nanotechnology could create efficient rechargeable batteries for

1

pens and pencils

cars and other vehicles

televisions

7.Question 7 Nanotechnology could help the victims of coastal flooding by

~
finding them somewhere else to live

purifying drinking water that has become contaminated

evaporating the flood water into steam

8.Question 8 Nanoparticles could clean water that has been contaminated by

=
1

recycling

landfill

incinerating
9.Question 9 Nanotechnology could monitor air pollution made worse by

=
e

excessive heat

excessive cold

excessive rain

10.Question 10 Towels made from nanofabrics could be used to clean up

=
e

oil spills from a ship or pipeline

waste aluminum from recycling

a cup of coffee dropped on the floor




COURSE 04
Language Focus: Future Possibility and Probability Modals

Hello. In the previous COURSE, you looked at making new technology practical. In this
language focus COURSE, we're going to talk about how to talk about the possibility of
something happening in the future. We do this by using modals of probability. We'll look at
the most common modal verbs to use, talk about the differences between them, and look at
some examples of each one.

In the previous unit, we looked at modals of suggestion. So we know that a modal is a special

type of verb usually used with another verb that describes ideas such as making a suggestion,
giving advice, or talking about the probability, the chance of something happening. In this
COURSE, we're going to look at modals of probability. Probability means the chance of
something happening in the future.

As an example, think about a weather forecast. If there is a 90% chance of rain tomorrow, that
is a very high probability. If there's a 10% chance of rain tomorrow, that is a very low
probability. We can use different modal verbs to indicate whether the chance of something is
high or low. Today, we're going to concentrate on the modals will, should, could and might,

and the negative of will, won't.

Here is a graph showing the probability of these modals, from high to low. High means that
something has more chance of happening, and low means it has less chance. At the high end,
we have the modal will. This is a very strong modal, and we only use it when the chance of

something happening is almost certain.

Let's look at a couple of examples. Rising sea levels will cause more coastal flooding. As we
saw in a previous COURSE, we can be certain that rising sea levels will result in areas near
the sea being flooded. Consequently, we can make a prediction with high probability and use

the modal verb, will.

Another example might be, lack of rainfall over a long time will cause drought. Again, we can

be certain of this happening. So, we use will.




If we want to say that something will not happen, we use the negative of will, won't. In this
case, we are certain that something will not happen. Increased use of fossil fuels won't reduce
CO2 emissions. So we know we should use will if we are certain that something will happen,

and won't if we are certain that something won't happen.

If we are not quite certain of the result, we use should. Should is still fairly high in
probability, but not as high as will. For example, scientists believe that hurricanes are going to
be stronger in the future, but they are not certain of this because there are so many things to
consider. Therefore, we make this sentence, as the climate gets warmer, hurricanes should get

stronger.

What if the future is even more difficult to predict? In this case, we use lower probability
modals like might or could to express our opinions. Climate scientists looking at data about
tornadoes have found that there are more tornados now than in the past, but that does not
necessarily mean there will be more in the future. They are not sure. Therefore, their
prediction is climate change might cause more tornadoes. Because in this case, might and
could have very similar meanings. Another way of saying this is climate change could cause
more tornadoes.

So in this COURSE, we looked at how to talk about the possibility of something happening in
the future. We did this by using modals of probability. We looked at the most common modal

verbs, talked about the differences between them, and looked at some examples of each one.




Game 2: Future Possibility and Probability Modals

1.Question 1

Climate scientists are certain that climate change will affect us in many ways. However, they are not always
certain exactly how this will happen. Look at the following sentences and choose the most appropriate modal of
probability. To help you, the probability (high, low, or in the middle) is marked on a line for each sentence.

1. Scientists know that global climate change

»

high probability

low probability

no probability

won't

will

could

2.Question 2 They think that global climate change

high probability

low probability

no probability

won't

might

should

affect agriculture and food supply.

make it too hot to grow some crops.

3.Question 3 Heat waves affect everyone, but the young and the elderly be most at risk.

hich probability

low probability

Nno probability
-

won't

might

will




4.Question 4 In areas with severe drought, there be enough water for hydroelectric

dams.

high probability

low probability

no probability

will

won't

might

5.Question 5 Perhaps as many as 25% of all the plants and animals on Earth become
extinct within 100 years, if the Earth keeps getting warmer.

A
high probability

low probability

no probability

will

could

won't




READING 02

BASIC: Profits From Eco-friendly Vertical Farming Stack Up
In vertical farming, plants are grown inside. They are stacked from floor to ceiling. The room
is carefully controlled, so the plants have the best growing conditions. More places are

starting to use vertical farming. It is changing how we think about growing and selling food.

One example is AeroFarms in Newark, N.J. It grows leafy greens and herbs in a large
warehouse. The farm has more than 250 different kinds of plants. The plants are placed on tall
shelves and get light from special LED lights. Mist and cloth make sure they get enough

water.

Farmers have to dress carefully to enter. They wear gloves, lab coats and coverings on their

heads. Their shoes are also carefully cleaned.

Courtosy Photo

The farm manages to grow more food at lower costs. AeroFarms is now a leader in indoor
farming. People think indoor farming is going to grow very quickly over the next five years.

Soon, it will be worth a great deal of money, about $4 billion according to some estimates.

David Rosenberg is co-founder and CEO of AeroFarms. He said that for now the company
will stick to growing leafy greens. Doing so "absorbs some of the price premiums with the

new technology,” he said.




95 percent water reduction, zero pesticides

AeroFarms grows the same amount all year. It also does not hurt the land, unlike other types
of farming. It does not use harmful chemicals. Also, the farm uses much less water and
electricity than other farms. Rosenberg pointed out that indoor farming can also be done
anywhere, like in a city or a desert.

New indoor farms are being planned around the world.

AeroFarms is especially interested in cities, said Marc Oshima, chief marketing officer. Cities

have many people in a small area. He thinks people in cities want to eat their leafy greens.

As AeroFarms expands, it wants to grow food that is unique to each country. What are the

most popular greens in a place? Oshima wants to grow the greens that people will want to eat.
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Baby Watercress, Specialty Kale
The farm's office also serves as a tasting lab for its leafy greens. Its watercress, packaged and

ready to sell, is an office favorite.

Alina Zolotareva loves food and is a registered dietitian who helps people eat healthy. She
says her goal is to get people to eat more leafy greens like kale, one of the most nutritionally
dense foods on the planet. To achieve this, producing the perfect taste is essential. The farm’s
specialty kale, in her opinion, “melts in your mouth.” The farm made a sweeter kale by

changing how it is grown. People like it more, she said.

6,500 square meters = 900,000-kilo harvest
Rosenberg says AeroFarms also helps deal with world hunger. People need healthy food, not

just high energy food. This is where AeroFarms can help out.

By 2050, there will be 9 billion people in the world. They will need twice as much food as
what is grown now. Climate change will make this harder. It will kill many crops, reducing

crop yields by more than 25 percent.

AeroFarms will start growing much more food in the United States. It will also grow more
worldwide. Its Newark location is the largest indoor vertical farm in the world, he says. Every

year, the farm grows almost 2 million pounds of food.

Taylor, R. (2016, May 20). Profits form Eco Friendly Vertical Farming Stack Up. (Ed. by
Newsela staff). Retrieved from http://www.voanews.com/a/profits-from-eco-friendly-vertical-
farming-stack-up/3337900.html



http://www.voanews.com/a/profits-from-eco-friendly-vertical-farming-stack-up/3337900.html
http://www.voanews.com/a/profits-from-eco-friendly-vertical-farming-stack-up/3337900.html

1.Question 1 The reading focuses on:

=
1

a company that is growing its capacity to do more indoor farming
a company that might begin indoor farming

a company that invented indoor farming
2.Question 2 Over the next five years the market for indoor farming is expected to:

=
e

grow a lot
stay about the same as it is now

decrease a little

3.Question 3 Which of the following statements is NOT true about AeroFarms indoor
farming method?

1

They use no pesticides
They use 95% less water

They use fewer seeds

4.Question 4 The World Bank believes the global population will need 50% more food. How
might climate change impact that situation?

=

Climate change will not impact that situation.
Climate change could decrease crop yields by 25% or more.

Climate change could increase crop yields by 25% or more.
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