PROBLEM CARD 10: HYDROGEN FUTURES INDUSTRY

We have all heard about the impact global warming is having on our environment. There are
many gases in the atmosphere that are contributing to climate change — but the worst culprit
is carbon. Carbon is emitted as a by-product of burning fossil fuels like petrol, diesel and
natural gas. These non-renewable fuels not only harm the environment, but take millions of
years to create and are running out. There are lots of alternative energy sources like solar and
wind but have you ever thought about a gas as a way of fuelling the future?

What is Hydrogen?

Hydrogen is the most common chemical in the universe
and is the third most abundant element on the Earth’s
surface after oxygen and silicon. We often think of
hydrogen as a gas but actually there is very little
hydrogen gas in Earth’s atmosphere as it is a light gas
and can easily escape Earth’s gravitational pull.

Hydrogen has been used as a fuel for a very long time -
in fact the first rocket to the moon was powered by
hydrogen and it still used as a rocket fuel today.

Where Does Hydrogen Come From?

At the moment there are 4 main ways to get hydrogen:

Biomass: trees and other organisms can draw carbon
from the air and combine it with hydrogen to grow
bigger (hydrocarbons).

Natural gas and other fossil fuels: this means breaking
the hydrocarbons up releasing carbon and hydrogen.

Solar: sunlight can directly and indirectly provide energy
to produce carbon but it is complicated.

Wind: wind energy can generate electricity and that
electricity can be used to split hydrogen from other
compounds.



How does hydrogen power electric cars?

Hydrogen contains a lot of chemical energy and when ignited will react
with oxygen to cause a powerful explosion. There is, however,a way to
use that power and contain it in a hydrogen fuel cell.

The hydrogen fuel cell can take energy in the form of hydrogen and
use it to power an electric engine in an electric car. It works by having a
safe and secure hydrogen fuel tank, much like a petrol tank, where the

hydrogen is stored before it is mixed with oxygen.

Inside the fuel tank a chemical reaction occurs that frees electrons
from the hydrogen to produce water and the electrons are used by the
electrical energy as energy powering the car.

This type of car is called a Fuel Cell Electric vehicle and is different from
a battery electric vehicle. Telsa is an example of a battery car and gets
its energy from solar panels.
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How can we innovate the future of the hydrogen industry?

What sort of impacts are carbon emitting cars having on our society and how
can these impacts be minimised?

Is there a way to balance the good and bad aspects of hydrogen as a fuel
source?

How can we educate people about hydrogen as a fuel source?

Are we ready for hydrogen energy, and if not, what needs to change?



