Bond Energy Worksheet 
1. What do you notice?

Use bond energies to determine the enthalpy change for the following reaction:

H2(g)  +  Cl2(g)      2HCl(g)

Solution: 

H-H   + Cl-Cl        H-Cl + H-Cl

ΔH= Bonds Broken – Bonds Formed

      = [H-H + Cl-Cl]-[2(H-Cl)]

      = [436 kJ/mol+242 kJ/mol] – [2(431)]

      = -184 kJ/mol
2. What do you notice?

Use bond energies to determine the enthalpy change for the following reaction:

C2H4(g)  +  F2(g)          C2H4F2(g)

Solution: 

ΔH= Bonds Broken – Bonds Formed

       = [4 H-C + C=C + F-F] – [C-C + 4 C-H + 2 C-F]

       = [4(413) + 614 + 155]-[348 + 4(413) + 2(485)]

       = 2421 – 2970 kJ/mol

       = -549 kJ/mol

3. Determine the enthalpy for the following reaction :

methane (CH4) + oxygen(O2)   carbon dioxide + water

4. Determine the enthalpy change for the following reaction:

2 H-O-O-H ( 2 H-O-H + O=O
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Worked Solutions:

3. ΔH= Bonds Broken – Bonds Formed

       = [4 H-C + 2 O=O] – [2 C=O + 4 H-O]

       = [4(413) + 2(495)]- [2(799) + 4(463)]

       = 2642 – 3450 kJ/mol

              = -808 kJ/mol

4. ΔH = Bonds Broken – Bonds Formed

       = [4 H-O + 2 O-O] – [4 H-O + O=O]

       = [4(463) + 2(146)]-[4(463) + 495]

       = 2144 – 2347 kJ/mol

              = -203 kJ/mol

5. ΔH = Bonds Broken – Bonds Formed

       = [CΞO + 2 H-H] – [3 H-C + C-O + O-H]

       = [1072 + 2(436)]-[3(413) + 358 + 463]

       = 1944 – 2060 kJ/mol

              = -116 kJ/mol

6. ΔH = Bonds Broken – Bonds Formed

       = [NΞN + 3 H-H] – [6 N-H]

       = [941 + 3(436)]-[6(391)]

       = 2249 – 2346 kJ/mol

              = -97 kJ/mol

7. ΔH= Bonds Broken – Bonds Formed

       = [H-H + 4 H-C + C=C] – [6 C-H + C-C]

       = [436 + 4(413) + 614]- [6(413) + 348]

       = 2702 – 2826 kJ/mol

       = -124 kJ/mol

8. ΔH= Bonds Broken – Bonds Formed

       = [C-C + 6 H-C + 7 O=O] – [8 C=O + 12 O-H]

       = [348 + 6(413) + 7(495)] - [8(799) + 12(463)]

       = 6291 – 11948 kJ/mol

       = -5657 kJ/mol

9. ΔH= Bonds Broken – Bonds Formed

       = [4 H-C + 3 Cl-Cl] – [C-H + 3 C-Cl + 3 H-Cl]

       = [413 + 3(242)] - [413 + 3(328) + 3(431)]

       = 1139 – 2690 kJ/mol

              = -1551 kJ/mol

10.  ΔH= Bonds Broken – Bonds Formed

       = [H-C + CΞN + H-H] – [ 3 C-H + C-N + 2 H-N]

       = [413 + 891 + 436] - [3(413) + 293 + 2(391)]

       = 1740 – 2314 kJ/mol

              = -574 kJ/mol
