Hydrogen Fuel Cell

· Reversible fuel cell with pure Hydrogen and pure oxygen separated out from water.
· Now we need a way to use the molecules to produce electricity.
· PEM (polymer electrolyte membrane), an electrolyte membrane sandwiched between an anode and a cathode.
· The PEM acts as the electrolyte which conducts charged ions (protons) and not electrons.
· The anode side is where oxidation takes places (or loss of electrons)
· The anode is porous so that H+ protons can pass through it to the electrolyte membrane
· The  cathode is where reduction takes place (gaining of electrons)
· The hydrogen fuel is channeled to the anode where the Hydrogen gas is oxidized and loses electrons to produce positively charged protons.
· The membrane allows positively charged protons to pass through so they may travel to the cathode.
· The negatively charged electrons must travel around the membrane in a circuit which forms the electrical current.
· At the cathode, the negatively charged electrons and the oxygen (O2) reunite with the protons to from water and heat.
· There are several factors that affect the amount of power produced by a fuel cell.
· Fuel cell type
· fuel cell size
· temperature at which it operates
· pressure at which the gases are supplied to the fuel cell
· A single fuel cell typically only generates 1.16V, which is barely enough energy for the smallest applications.
· To increase the amount of electricity generated, individual fuel cells are combined in series to form a fuel stack, which can consist of 100’s of fuel cells.

Advantages of fuel cells
· Fuel cells directly convert chemical energy into electrical energy with pure water and heat as the only byproducts.
· They are pollution free, but also can have two to three times the efficiency of traditional combustion technologies.
· A conventional combustion-based power plant typically generates electricity at efficiencies around 33-35%, while fuel cell systems operate at 60%.
· A gasoline engine is 20% efficient, while fuel cell efficiencies for operating a vehicle are around 40-60%.
· More efficient energy production means less fuel consumption.
· Additionally, fuel cells operate quietly, have fewer moving parts and are well suited to a variety of applications.

Challenges and Research Directions
· Reducing cost and improving durability are two of the most significant challenges to fuel cell technologies.
· Ongoing research is being dedicated to identifying and developing new materials that will reduce the cost and extent the life of the fuel cell stack.

Experiment
· Identify the guiding question of the experiment: What factors affect the time a fuel cell can operate or the distance a car can travel using a fuel cell.
· Power (W) = current (I) x volts
· Demonstrate how to charge the fuel cell.
· Demonstrate how to make circle and measure diameter.
· Explain how they will use data from another group
· Working in groups of 3 and 4
· Explain that they need to work quickly when measuring the load so a s not to waste hydrogen fuel which they will need for the last part.
· Explain that they need to make a graph and recharge their fuel cell while they are in the computer lab.
· [bookmark: _GoBack]For part 5, they can use the graph they already made to plot their data so they can compare and contrast the slopes of the line.
