Problem 1 
The mass percent composition of the chemical compounds in a sample is as follows:
CaO = 62.8; SiO₂ = 24.4; Al₂O₃ = 4.8; Fe₂O₃ = 3.2; SO₃ = 2.4; MgO = 0.8; Loss = 1.5 (%).
1. What type of this sample is it? Justify your answer.
2. What is the name of the compound responsible for the initial setting of cement? What is its simplified formula and its chemical formula?
3. Calculate the percentage of the compound responsible for resistance to seawater.
4. Calculate the percentage of the compound responsible for the final setting of cement.
Given: The molar masses are as follows:
Ca = 40.08 g/mol; Al = 26.98 g/mol; O = 16 g/mol; Fe = 55.85 g/mol; Si = 28.09 g/mol
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Corrosion
1. Give the main factors influencing corrosion.
2. Give three types of corrosion.
3. An iron plate is immersed in an acidic solution containing permanganate ions MnO4−. After a certain period of time, Fe2+ ions are detected in the solution and the purple color of permanganate gradually disappears. The Standard reduction potentials at 25 °C versus the Standard Hydrogen Electrode are:
Fe2+ /Fe E° = − 0.44 V
MnO4− / Mn2+  E° = +1.51 V
1. Identify the redox couples involved in the corrosion process.
2. Write the oxidation half reaction of iron.
3. Write the reduction half reaction of permanganate in acidic medium.
4. Write the overall redox reaction.
5. Conclude whether the corrosion of iron is thermodynamically possible in this solution.
If this metal sample is a cylindrical with a diameter of 5 cm and a height of 1.5 cm is immersed for 24 hours and the mass loss is 0.48117 mg.
· Calculate the corrosion rate of this metal.

