HESS’S LAW CALCULATIONS

1. Calculate the AH for the following reaction: 2 N; g + 507 = 2 NyOs
Use the following reactions:

Hy @+ 1720, > H0 AH® =-285.8 kJ
N2Os (g + H0 () = 2 HNO3 AH® =-76.6 kJ
1z Nz @ * 3/2 02 @ * %) Hz (@) > HNO3 0 AH® =-174.1 kJ
2. Use the information below to calculate AH for the following reaction. 2NO,(g) = N,04(g)
Nag) + 205 = 2NOy(g AH® =67.7 kJ
Nz(g) + 202() > N2Os AH® =9.7 kJ
3. Carbon and CO can be combusted in O, to form CO,.
Cis) + Oz(g) > COyq AH = -393.5 kJ
COg) + V2 Oy(g) > COq AH = -283.0 kJ

Use Hess’s Law to calculate AH of: C() + ¥2 Oz = COy

4. Carbon exists in two natural forms: graphite and diamond.
Each form can be combusted:
C(graphite) + Oz(g) > COz(g) AH = -393.5 kJ
C(diamond) + Oz(g) > COz(g) AH = -395.4 kJ
Calculate AH of the conversion of graphite to diamond: Cgraphitey> C(diamond)

5. Calculate AH for this reaction: 2C) + Hyg) 2 CiH; (gas)
Given the following thermochemical reactions:

CoHyg) + 5/2 Oyg) > 2C0Oy + H0y AH = -1229.6 kJ
Cis) + Oz() > CO2 AH = -393.5 kJ
Hyg) + ¥2 Oy 2 H 0 AH = -285.8 kJ

6. Calculate AH for this reaction: NO + O'g) > NOyq
Given the following thermochemical reactions:

NO) + O3(g) 2 NO; + Oy AH = -198.9 kJ
O3(q) 2 3/2 Oy AH = -142.3 kJ
Oz 2 207 AH = +495.0 kJ

7. Calculate AH for the reaction C;Hy ) + H; ) 2 C;He (g), from the following data.
C2H4 @t 3 02 (2 2> 2 COZ @7 2 Hzo“) AH = -1411. kJ
C2H6 @t 7/2 02 (g 2> 2 COZ @ * 3 HzO([) AH = -1560. kJ

Hz g + ¥2 02 ) = H20 AH = -285.8 kJ
8. Calculate AH for the reaction 2 Al ) + 3 Cl; ) = 2 AlCl; () from the following data.
2 Al (s) + 6 HCl (aq) ->2 AlCl3 (aq) +3 Hz (2 AH = -1049. kJ
HCL ) > HCl (o) AH = -74.8 kJ
H; g+ Cla @ > 2 HCl g AH = -1845. kJ
AlCl3 (s) > AlCl3 (aq) AH = '323. KJ
9. From the following enthalpy changes,
H202() 2 H0 + %2 Oy AH= -94.6kJ
Hag + %2 0y > H0y AH= -286.0kJ

Calculate the value of AH for the reaction: Hyq + H;0,4 = 2 H,O

10. From the following enthalpy changes,
2P + 3Clyg = 2 PCly AH= -640kJ
2P + 5Clyg = 2 PClss AH= -886kJ
Calculate the value of AH for the reaction: PClyy + Clyg = PClsg

Answers:
1) 28.4kJ 2) -58kJ 3) -110.5kJ 4) 1.9kJ 5) 156.8kJ 6) -304.1kJ 7) -137kJ 8) -6387kJ 9) -380.6 10) -123kJ



