Method 2: Combining equations

Using the data demonstrated in Method 1

C(graphite, solid) + O2(g)  (  CO2(g)
(H(1 = -393 kJ mol-1
[1]
C(diamond, solid) + O2(g)  (  CO2(g)
(H(2 = -395 kJ mol-1
[2]
Reversing equation [2] gives:

CO2(g) ( C(solid, diamond) + O2(g)

(H(3=+395 kJ mol-1
[3]
Adding [1] and [3] gives

C(graphite, solid) + O2(g)+ CO2(g) ( C(solid, diamond) + O2(g)+ CO2(g) 

When common species are cancelled out, this gives the correct equation.

C(graphite, solid) ( C(solid, diamond)
Doing the same to enthalpy values as above……

(H = (H1 + (H3 = (-393) + (+395) = +2kJ mol-1
Both methods give the same answer, the choice is up to the individual.

Example:


Look at this data

2NO2(g) ( 2NO(g) + O2(g)

(H(= +109 kJ mol-1

(N2(g) + (O2(g) ( NO(g)


(H(= +90.0 kJ mol-1
N2(g) + 2O2(g) ( N2O4(g)


(H(= +8.0 kJ mol-1
Calculate (H this reaction
N2O4(g) ( 2NO2
Using Method 1, the cycle would be:








Using Hess’ Law to solve this problem


(H = (H1 + (H2 + (H3

(H1 = -(+8)


(H2 = 2(+90)


(H3 = -(+109)

Sticking in values gives….


(H = -8 +(2(90) –109 = +63 kJ mol-1
Method 2
Data:

(N2(g) + (O2(g) ( NO(g)

(H(= +90.0 kJ mol-1 
[4]


N2(g) + 2O2(g) ( N2O4(g)

(H(= +8.0 kJ mol-1   
[5]


2NO2(g) ( 2NO(g) + O2(g)
(H(= +109 kJ mol-1
[6]

Reverse equation [5]


N2O4(g) ( N2(g) + 2O2(g) 
(H(= -8.0 kJ mol-1   
[7]

Multiply [4] by 2


N2(g) + O2(g) ( 2NO(g)

(H(= 180 kJ mol-1 
[8]

Adding [7] and [8]


N2O4(g) ( 2NO(g) + O2(g)




[9]

Addition for equation [9]


(H = +180 + (-8) = +172 kJ mol-1
Reverse equation [6]


2NO(g) +O2(g) ( 2NO2(g)
(H(= +109 kJ mol-1
[10]

Add to [9] gives


N2O4(g) +O2(g) ( 2NO2(g) + O2(g)

Giving [11]


N2O4(g) ( 2NO2(g)






[11]

This gives this sum……


(H= (+172) + (-109) = +63kJ mol-1
Exactly the same as before!
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