Name: ________________________

Lattice Energy Practice Problems – Answer Key 





1. What is the lattice energy of cesium chloride (Ionization Energies of Cesium: 1st = 375.7 kJ/mol)?
· ΔHf°[CsCl(s)] = ΔHf°[Cs(g)] + ΔHf°[Cl(g)] + I1(Cs) + EA(Cl) – ΔHlattice
· -442.8 kJ/mol = 76.50 kJ/mol  +  121.7 kJ/mol  +  357.7 kJ/mol  +  (-349 kJ/mol) - ΔHlattice
· ΔHlattice = 76.50 kJ/mol  +  121.7 kJ/mol  +  357.7 kJ/mol  +  442.8 kJ/mol  -  349 kJ/mol

· ΔHlattice  = 649.7 kJ/mol

2. What is the lattice energy of sodium bromide?

· ΔHf°[NaBr(s)] = ΔHf°[Na(g)] + ΔHf°[Br(g)] + I1(Na) + EA(Br) – ΔHlattice
· -361.4 kJ/mol = 107.7 kJ/mol  +  111.8 kJ/mol  +  496 kJ/mol  +  (-325 kJ/mol) - ΔHlattice
· ΔHlattice = 107.7 kJ/mol  +  111.8 kJ/mol  +  496 kJ/mol  +  361.4 kJ/mol  -  325 kJ/mol

· ΔHlattice  = 751.9 kJ/mol

3. What is the lattice energy of copper chloride (Ionization Energies of Copper: 1st = 745.4 kJ/mol, 2nd = 1957.9 kJ/mol)?
· ΔHf°[CuCl2(s)] = ΔHf°[Cu(g)] + 2*(ΔHf°[Cl(g)]) + I1(Cu) + I2(Cu) + 2*(EA(Cl)) – ΔHlattice
· -205.9 kJ/mol = 338.4 kJ/mol + 2*(121.7) kJ/mol + 745.4 kJ/mol + 1957.9 kJ/mol                             + 2*(-349 kJ/mol) - ΔHlattice
· ΔHlattice = 338.4 kJ/mol + 243.4 kJ/mol + 745.4kJ/mol + 1957.9 kJ/mol + 205.9 kJ/mol - 698 kJ/mol

· ΔHlattice  = 2793 kJ/mol

4. What is the lattice energy of iron chloride (Ionization Energies of Iron: 1st = 759.3 kJ/mol, 2nd = 1561.1 kJ/mol)?
· ΔHf°[FeCl2(s)] = ΔHf°[Fe(g)] + 2*(ΔHf°[Cl(g)]) + I1(Fe) + I2(Fe) + 2*(EA(Cl)) – ΔHlattice
· -341.8 kJ/mol = 415.5 kJ/mol + 2*(121.7) kJ/mol + 759.3 kJ/mol + 1561.1 kJ/mol                             + 2*(-349 kJ/mol) - ΔHlattice
· ΔHlattice = 415.5kJ/mol + 243.4 kJ/mol + 759.3 kJ/mol + 1561.1 kJ/mol + 341.8 kJ/mol - 698 kJ/mol

· ΔHlattice  = 2623.1 kJ/mol

k = 8.99 x 109 J-m/C2
5. Arrange the following in order of increasing potential ΔHlattice:      NaF, RbI, CaO
· k[(1 * 1)/(1.54 + 0.71)]
k[(1 * 1)/(2.11 + 1.33)]
        k[(2 *2)/(1.74 + 0.73)]
· 3.99 x 109 J-m/C2                    2.61 x 109 J-m/C2                    14.56 x 109 J-m/C2
· RbI < NaF < CaO
6. Arrange the following in order of increasing potential ΔHlattice:      NaBr, LiF, KCl
· k[(1 * 1)/(1.54 + 1.14)]
k[(1 * 1)/(1.34 + 0.71)]
        k[(1 * 1)/(1.96 + 0.99)]
· 3.35 x 109 J-m/C2                    4.39 x 109 J-m/C2                    3.05 x 109 J-m/C2        

·  KCl < NaBr < LiF
7. Which of the following would have the greatest potential ΔHlattice:       AgCl, CuO, CrN
· k[(1 * 1)/(1.53 + 0.99)] 
k[(2 * 2)/(1.38 + 0.73)]          k[(3 * 3)/(1.27 + 0.75)]
· 3.57 x 109 J-m/C2                    17.04 x 109 J-m/C2                  40.05 x 109 J-m/C2                    

· CrN
8. Which of the following would have the greatest ΔHlattice:       SrO, MgCl2, NaI
· k[(2 * 2)/(1.92 + 0.73)]
k[(2 * 1)/(1.30 + 0.99)]
       k[(1 * 1)/(1.54 + 1.33)]

· 13.57 x 109 J-m/C2                   7.85 x 109 J-m/C2                    3.13 x 109 J-m/C2        

· SrO            
