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PhyChem – Energetics

Enthalpy Changes

Enthalpy changes (H): A heat change of a process measured under constant pressure.



( H = (Heat content in products) – (Heat content in reactants) = 
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( Exothermic reaction:

H  0


Endothermic reaction:
H  0


( Bond-formation: Exothermic reaction

Bond-breaking: Endothermic reaction




( Bond-breaking ( Work done to inc. P.E. between atoms and vice versa





( H = (Energy req’d for bond-breaking) –(Energy req’d for bond-formation)


( H is more negative
( the reaction is more likely to be feasible (‘downhill’ reactions)


( H is more positive
( the reaction is not likely to be feasible (‘uphill’ reactions)
Standard Enthalpy of Changes
Standard Enthalpy: The enthalpy change of a reaction under standard conditions

Standard Conditions
:
1. Pressure = 1 atmospheric pressure


2. Temperature = 25oC = 298K


3. Concentration of solution = exactly 1 mol dm–3 (1 M)


4. All substances are in normal physical state


5. Take the most stable allotope for an element

Standard Enthalpy of Formation:

The formation of 1 mole substance from their elements under standard conditions.


e.g.:
H2(g) +
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O2(g) ––( H2O(l)

Hf[image: image3.wmf] = –285.8 kJ mol–1



(Hf[image: image4.wmf] of all elements is assigned to be 0, except Diamond

Standard Enthalpy of Atomization:

The formation of 1 mole gaseous atoms from their elements under standard conditions


e.g.: 
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Cl2(g) ––( Cl (g)

Hat[image: image6.wmf] = +120.8 kJ mol–1
Standard Enthalpy of Combustion:

The complete combustion of 1 mole of the substance in oxygen at 1 atm.


e.g.:
C3H8(g) + 5O2(g) ––( 3CO2(g) + 4H2O(l)

Hc[image: image7.wmf] = –2220 kJ mol–1
Standard Enthalpy of Solution:

The dissolution of 1 mole of substance in specific number of mole of solvent



e.g.:
NaCl(s) + (aq) ––( NaCl(aq)

Hsol[image: image8.wmf] = +4 kJ mol–1
Standard Enthalpy of Neutralization:

The formation of 1 mole water by neutralization reaction


i.e.:
H+(aq) + OH–(aq) ––( H2O(l)

Hneu[image: image9.wmf] = –57.1 kJ mol–1
Hess’s Law

Hess’s Law: In going from a particular set of reactants to a particular set of products, the change in enthalpy is the same whether the reaction takes place in one step, or a series of steps.



( i.e.
A+B ––( C+D

H = H1
 



A+B ––( X+Y

H = H2




X+Y ––( C+D

H = H3

Then H1​ = H2 + H3
( If a reaction can take place more than one route, the enthalpy change is the same for each of the route.


( Enthalpy change (H) is independent of the pathway of reaction 

Application of Hess’s Law:
1. Reaction is too slow

2. Reaction is uncontrollable and other side products will be produced

3. Reaction will not take place at all.

Use of H as a Measure of Energetic Stability:
Exothermic reaction: The products are energetically more stable than the reactants
( If Hf[image: image10.wmf] is negative, the compound is more stable than is elements

( The energetic stability of a product is relative to the reactants only



e.g. H2O2(l) is more stable than H2(g) + O2(g) but less stable than H2O(l) +
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O2(g)
Feasibility of a chamical reaction:


1. Enthalpy change (H) a measure of energetic stability relative to the substances it formed.


2. Activation energy (EA) gives a measure of kinetic stability.

( EA: Energy barrier that the reactants have to overcome before they are able to combine and form products

( The minimum energy as to enable bond breaking to take place in the reactants
( Diamond and graphite is stable though Hf is not high because the EA for breakdown of the giant covalent network structure is so high in RTP










� Standard conditions = Standard states


� Gives no further heat change on further dilution





_960403482.unknown

_960403529.unknown

_944349555.unknown

