
HYDROGEN FUEL CELL 
TECHNOLOGY

Hydrogen fuel cell electric vehicles are fueled by 
the most abundant element in the universe.

TANKS DESIGNED NOT TO LEAK

Carbon-fibre-wrapped polymer-lined tanks are built in a three-layer 

structure and absorb five times the crash energy of steel.

IN A HIGH-SPEED COLLISION, SENSORS STOP 
THE FLOW OF HYDROGEN

To prevent hydrogen from traveling to potentially damaged 

systems outside of the tank, the system is designed to 

automatically shut off the tank’s hydrogen output valve.

ANY LEAKED HYDROGEN IS QUICKLY DISPERSED

All hydrogen-related parts are located outside the cabin and are 

designed to help prevent leaked hydrogen from building up.

HYDROGEN ESCAPES SAFELY INTO THE ATMOSPHERE

Since hydrogen is lighter than air, it rapidly disperses in the unlikely 

event of a leak. 

HYDROGEN IS A SAFE FUEL

All high-pressure hydrogen systems must adhere to globally accepted industry standards. 
Compliance with these standards requires extensive testing. Hydrogen tanks are dropped, 
frozen, damaged, exposed to chemicals, hydraulically and pneumatically cycled, placed on 
a bonfire and burst before they can be mass produced.

This extensive testing is done so that the driver can have peace of mind, knowing that their 
zero CO2 emission vehicle is also safe to drive.

Mirai (Japanese origin)
NOUN
   1. The future

   2. The world to come

Toyota’s hydrogen fuel cell 
electric vehicle. 

*Estimated EPA driving range. Actual range will vary based on driving habits and other factors. 

**Actual fueling time will vary based on hydrogen fueling pressure and ambient temperature. 

• Zero CO2 Emissions

• 500 km Driving Range*

• 5 Minute Fueling Time**

• -30°C Cold Start Rating

• 151 Horsepower

• 247 lb.ft. Torque



WHERE DOES HYDROGEN COME FROM?

Available in water, plants and manure, hydrogen is the most abundant element in the universe. It 

can be produced by a variety of separation processes, including: 

• Electrolysis allows for the extraction of hydrogen by passing an electrical current through 

water.

• Steam reforming exposes liquids or gases containing hydrogen to high temperature steam in 

order to separate and remove the hydrogen. 

• Gasification places organic materials, like livestock waste, under high temperatures which 

triggers a reaction to separate and remove the hydrogen. 

POTENTIAL ENERGY SOURCES FOR THE CREATION OF HYDROGEN



 HOW DO FUEL CELL ELECTRIC VEHICLES WORK?
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HOW DO HYDROGEN FUELING STATIONS WORK?

Hydrogen fueling stations take processed hydrogen, compress it and cool it to deliver it safely 

to a vehicle. Since the stations are built above ground, they are safe and easy to install, service 

and upgrade.

1. Hydrogen:  Source hydrogen is supplied as a compressed gas or liquid and typically 

  stored in tanks.

2. Compression:  The hydrogen is compressed to allow for dispensing into the 

  fuel cell electric vehicle.

3. Buffers:  The pressurized hydrogen is then stored in tubes known as “buffers”.

4. Exchanger:  Before being dispensed, the hydrogen is cooled in a heat exchanger,    

  enabling quick fueling.

5. The dispenser:  The cooled hydrogen is transferred to the vehicle.
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