
HESS’ LAW 1

Find : 7 C(s) + 4 H2(g) −−→ C7H8(l) ∆H= ?

Given :

(1) C6H6(l) + 6 H2(g) −−→ 3 C2H6(g) ∆H= − 336.393 kJ

(2) C2H6(g) + Cl2(g) −−→ 2 CH3Cl(g) ∆H= − 79.496 kJ

(3) C7H8(l) + HCl(g) −−→ C6H6(l) + CH3Cl(g) ∆H= − 48.953 kJ

(4) 2 C(s) + 3 H2(g) −−→ C2H6(g) ∆H= − 84.517 kJ

(5) 1
2

H2(g) + 1
2

Cl2(g) −−→ HCl(g) ∆H= − 92.048 kJ

rev (3) C6H6(l) + CH3Cl(g) −−→ C7H8(l) + HCl(g) ∆H= + 48.953 kJ

rev (1) 3 C2H6(g) −−→ C6H6(l) + 6 H2(g) ∆H= + 336.393 kJ
1
2

x (2) 1
2

C2H6(g) + 1
2

Cl2(g) −−→ CH3Cl(g) ∆H= − 39.748 kJ

rev (5) HCl(g) −−→ 1
2

H2(g) + 1
2

Cl2(g) ∆H= + 92.048 kJ
7
2

x (4) 7 C(s) + 21
2

H2(g) −−→ 7
2

C2H6(g) ∆H= − 295.810 kJ

7 C(s) + 4 H2(g) −−→ C7H8(l) ∆H= + 141.837 kJ
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HESS’ LAW 1

Find : C(s) + 1
2

O2(g) + N2(g) + 2 H2(g) −−→ CO(NH2)2(s) ∆H= ?

Given :

(1) 2 NH3(g) + 3 H2O(l) −−→ NH4NO3(s) + 4 H2(g) ∆H= + 583.6 kJ

(2) CH2O(l) −−→ CO(g) + H2(g) ∆H= − 1.9 kJ

(3) CH2O(l) + 2 NH3(g) −−→ CO(NH2)2(s) + 2 H2(g) ∆H= − 133.1 kJ

(4) C(s) + 1
2

O2(g) −−→ CO(g) ∆H= − 110.5 kJ

(5) H2(g) + 1
2

O2(g) −−→ H2O(l) ∆H= − 285.8 kJ

(6) N2(g) + 2 H2(g) + 3
2

O2(g) −−→ NH4NO3(s) ∆H= − 583.6 kJ

(3) CH2O(l) + 2 NH3(g) −−→ CO(NH2)2(s) + 2 H2(g) ∆H= − 133.1 kJ

rev (2) CO(g) + H2(g) −−→ CH2O(l) ∆H= + 1.9 kJ

rev (1) NH4NO3(s) + 4 H2(g) −−→ 2 NH3(g) + 3 H2O(l) ∆H= − 583.6 kJ

(4) C(s) + 1
2

O2(g) −−→ CO(g) ∆H= − 110.5 kJ

(6) N2(g) + 2 H2(g) + 3
2

O2(g) −−→ NH4NO3(s) ∆H= − 583.6 kJ

re 3 x (5) 3 H2O(l) −−→ 3 H2(g) + 3
2

O2(g) ∆H= + 857.4 kJ

C(s) + 1
2

O2(g) + N2(g) + 2 H2(g) −−→ CO(NH2)2(s) ∆H= − 551.5 kJ
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HESS’ LAW 3

Find : 2 C(s) + 3 H2(g) −−→ C2H6(g) ∆H= ?

Given :

(1) C2H6(g) + 1
2

Cl2 −−→ C2H5Cl(g) + 1
2

H2(g) ∆H= + 8.6 kJ

(2) C2H5OH(l) + 3 O2(g) −−→ 2 CO2(g) + 3 H2O(l) ∆H= − 1409.2 kJ

(3) C2H5Cl(g) + H2O(l) −−→ C2H5OH(l) + HCl(g) ∆H= + 33.5 kJ

(4) C(s) + O2(g) −−→ CO2(g) ∆H= − 393.5 kJ

(5) H2(g) + 1
2

O2(g) −−→ H2O(l) ∆H= − 285.8 kJ

(6) 1
2

H2(g) + 1
2

Cl2(g) −−→ HCl(g) ∆H= − 92.3 kJ

rev (1) C2H5Cl(g) + 1
2

H2(g) −−→ C2H6(g) + 1
2

Cl2 ∆H= − 8.6 kJ

rev (3) C2H5OH(l) + HCl(g) −−→ C2H5Cl(g) + H2O(l) ∆H= − 33.5 kJ

rev (2) 2 CO2(g) + 3 H2O(l) −−→ C2H5OH(l) + 3 O2(g) ∆H= + 1409.2 kJ

(6) 1
2

H2(g) + 1
2

Cl2(g) −−→ HCl(g) ∆H= − 92.3 kJ

2 x (4) 2 C(s) + 2 O2(g) −−→ 2 CO2(g) ∆H= − 787.0 kJ

2 x (5) 2 H2(g) + O2(g) −−→ 2 H2O(l) ∆H= − 571.6 kJ

2 C(s) + 3 H2(g) −−→ C2H6(g) ∆H= − 83.8 kJ
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HESS’ LAW 4

conversion for CO2(g): −393.5 kJ x
1 kcal

4.184 kJ
= −94.0 kcal

conversion for H2O(g): −285.8 kJ x
1 kcal

4.184 kJ
= −68.3 kcal

Find : 2 C(s) + 3 H2(g) + 1
2

O2(g) −−→ C2H5OH(l) ∆H= ?

Given :

(1) CH3OCH3(l) + 3 O2(g) −−→ 2 CO2(g) + 3 H2O(l) ∆H= − 348.6 kcal

(2) CH3OCH3(l) −−→ C2H5OH(l) ∆H= − 22.1 kcal

(3) C(s) + O2(g) −−→ CO2(g) ∆H= − 94.0 kcal

(4) H2(g) + 1
2

O2(g) −−→ H2O(l) ∆H= − 68.3 kcal

(2) CH3OCH3(l) −−→ C2H5OH(l) ∆H= − 22.1 kcal

rev (1) 2 CO2(g) + 3 H2O(l) −−→ CH3OCH3(l) + 3 O2(g) ∆H= + 348.6 kcal

2 x (3) 2 C(s) + 2 O2(g) −−→ 2 CO2(g) ∆H= − 188.1 kcal

3 x (4) 3 H2(g) + 3
2

O2(g) −−→ 3 H2O(l) ∆H= − 204.9 kcal

2 C(s) + 3 H2(g) + 1
2

O2(g) −−→ C2H5OH(l) ∆H= − 66.5 kcal
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HESS’ LAW 5

Find : 2 C(s) + 5
2

H2(g) + 1
2

N2(g) + 1
2

O2(g) −−→ CH3CONH2(s) ∆H= ?

Given :

(1) C2H5OH(l)) + 1
2

O2(g) −−→ CH3COOH(l) + H2(g) ∆H= − 197.6 kJ

(2) C2H4(l) + H2(g) −−→ C2H6(g) ∆H= − 136.3 kJ

(3) C2H4(g) + H2O(l) −−→ C2H5OH(l) ∆H= − 287.7 kJ

(4) CH3COOH(l) + NH3(g) −−→ CH3CONH2(s) + H2O(l) ∆H= + 139.5 kJ

(5) 1
2

N2(g) + 3
2

H2(g) −−→ NH3(g) ∆H= − 45.9 kJ

(6) 2 C(s) + 3 H2(g) −−→ C2H6(g) ∆H= − 83.8 kJ

(7) H2(g) + 1
2

O2(g) −−→ H2O(l) ∆H= − 285.8 kJ

(4) CH3COOH(l) + NH3(g) −−→ CHCONH2(s) + H2O(l) ∆H= + 139.5 kJ

(1) C2H5OH(l) + 1
2

O2(g) −−→ CH3COOH(l) + H2(g) ∆H= − 197.6 kJ

(3) C2H4(g) + H2O(l) −−→ C2H5OH(l) ∆H= − 287.7 kJ

rev (2) C2H6(g) −−→ C2H4(g) + H2(g) ∆H= + 136.3 kJ

(6) 2 C(s) + 3 H2(g) −−→ C2H6(g) ∆H= − 83.8 kJ

(5) 1
2

N2(g) + 3
2

H2(g) −−→ NH3(g) ∆H= − 45.9 kJ

2 C(s) + 5
2

H2(g) + 1
2

N2(g) + 1
2

O2(g) −−→ CH3CONH2(s) ∆H= − 339.2 kJ
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