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Points 1, 1, 1, 1, 2, 1, 1, 1, 1 

 

(a) 1s2 2s2 2p6 3s2 3p6 3d6
 

 

(b) Each ion has the same number of protons, but the Fe2+ ion has one more electron than Fe3+. Greater mutual 

repulsion in the 3d sub-shell allows for a slightly larger electron cloud in Fe2+ and hence a larger ionic radius. 

 

(c) Since the electrostatic attraction between two charged species is governed by Coulomb’s law and it proportional 

to the charges on the ions, a higher charged cation will attract polar water molecules more strongly. In addition, 

Fe3+ has a smaller radius, and water molecules can approach the ion more closely. This also increases the 

electrostatic interaction between the ion and the polar water molecules.  

 

(d) Fe2+
(aq) è Fe3+

(aq) + e- 

 

(e) Moles of MnO4
-
(aq) = (0.01748 L)(0.0350 mol/L) = 0.0006118 moles 

  

 Ratio from equation is 5:1, so moles of Fe2+ = (5)(0.0006118) = 0.003059 moles 

 

 [Fe2+] = moles of Fe2+/volume of Fe2+ = 0.003059 mols/0.010 L = 0.306 M 

 

(f) It is not possible to accurately measure/deliver anything other than a volume 25 mL from the volumetric flask. 

Use the buret. 

   

(g) Moles of Fe2O3 = (7.531/159.7 g/mol) = 0.04715717 mols 

 

 1 mole of Fe2O3 contains 2 moles of Fe, so moles of Fe = (2)(0.04715717) = 0.09431 moles 

 

(h) Mass of Fe = (0.0943 mols)(55.85 g/mol) = 5.267 g 

 

 % by mass = (5.267 g/6.724 g) 100 = 78.33 %  

 

(i) The calculation assumes all Fe2O3 and a mass % of iron of approx. 70%. The ‘impurity’ of FeO has a mass % of 

approx. 78%. As such, if FeO were present, then the moles of Fe would have been calculated too low, so the 

mass of Fe would be too low, and % of Fe too low. 


