Recognising Enthalpy Changes Involved in Born-Haber Cycles ANSWERS

Look at the following processes.

For each process, write the name and symbol for the enthalpy change and find its value.

1. Cai) 2 Cag) name enthalpy of atomisation symbol AaH(Ca)=+178kJmol”

2. S te> 82'(9) name 2nd electron affinity of sulfur ~ symbol Aea2H(S)=+649 kJmol

3. AlPg > APYg + € name3rd ionisation energy of aluminium symbol AjgzH(Al)=+2745 kJmol"’
4. 2Na) + 72 Oz 2NaxOgs) name enthalpy of formation symbol ArH(Na»0)=-414 kJmol!
5. V2 Brog= Brg name enthalpy of atomisation symbol AatH(Br) =+111.9kJmol!
6. Mg? (g + 2Clg) @MgCl 2 () name lattice enthalpy symbol A eH(MgCl 2)=-2522kJmol”
7. Clig + €= Clg name 1st electron affinity of chlorine  symbol Aea1H(Cl)=-346 kJmol"

Now work out values of the enthalpy changes of the following processes.
(Tip: You will need to think more carefully about these and consider signs!)

8. 20 *+2e 2 207y symbol 2 X Aea1H(O) = +1688 kJmol”
9. 2Clyg 2> 4Clg symbol 4 X AatH(Clp) = +484 kJmol

OR  symbol 2 x AgH(Cl,) =+484 kJmol"

10. No(g) + 3H2(g) 2> 2NHj3(g) symbol 2 X AiH(NHs) =-92.2 kJmol!
11. 3Mg"* () > 3Mg? g + 3e symbol 3 x AieoH(Mg) = +4353 kJmol”
12. 2Rbg) > 2Rby) symbol 2 x —AatH(Rb) =-161.8 kJmol !
13.F @ =S Fgte symbol —AeatH(F) ~ =+328 kJmol”
14. Brogy = 2Br(g symbol 2 X AatH(Brz) = +223.8 kJmol”
| Take care with
15. Brag) 2 2Brg) symbol AdH(Br>) =+192.9 kJmol these! A bit of
16. Brogy = Brag) symbol A vapH =+30.9 kJmol” thinking involved

Try to construct a simple Hess Cycle involving these last three enthalpy changes.
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