@ Chemistry Clarity WORKSHEET - 40 MINUTES

Batteries, Fuel Cells and Corrosion

Electrochemistry at work

Name Class Date
e R
DATA
E° (V): 0, +4H* +4e~ - 2H,0 +1.23 - Cu®**/Cu +0.34 - Fe?*/Fe —0.44 - Zn**/Zn —-0.76 - Mg**/Mg
-2.37

F=96485C/mol-1Ah=3600C - energy = charge x voltage (1Cx1V=1])
Molar masses (g/mol): Zn 65.38 - Pb 207.2 - Mg 24.31 - H, 2.016

Show units in every calculation step.

\.

A. Batteries and fuel cells

1. (a) Whatis the difference between a primary and a secondary battery? (b) Explain what
happens chemically when a phone battery is recharged.

2.  Write the anode, cathode and overall equations for a hydrogen fuel cell, and calculate E°
(cell). Give one advantage and one challenge of fuel cells for cars.

B. Corrosion

3. Describe an experiment with three test tubes to show that both water and oxygen are
needed for iron to rust. Predict the result in each tube.
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4. Write the half-equations at the anode and cathode when iron rusts in neutral water, and
calculate E° for the rusting cell in acid.

5. Explain why (a) galvanized (zinc-coated) iron does not rust even when scratched (b) a
scratched tin can rusts quickly.

C. Calculations
6. An AA alkaline cell supplies 2500 mAh at 1.5 V. Calculate (a) the charge in coulombs (b) the

moles of electrons (c) the mass of zinc oxidized (Zn —s Zn>" + 2e7) (d) the energy
delivered.

7. A fuel cell delivers a steady current of 1.00 A for 1.00 h. Calculate the mass of hydrogen
consumed (Hy, — 2H' + 2¢7).

D. Challenge

8. A 5.00 kg magnesium sacrificial anode protects a pipeline by supplying a steady current of
0.50 A (Mg — Mg®" + 2¢"). Estimate how many years it lasts.
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