THERMODYNAMICS: CHAPTER 5.4(C)

Standard Enthalpy of Formation (A;H®)

The fundamental building block for chemical energy calculations.

I

\

AH®

>

4

C‘I Bar Pressure) <298 K (25“C)> CMost Stable State)

L

TopAll



CORE DEFINITION fE

What is Formation Enthalpy? TopAl

Standard conditions

Enthalpy (Heat at
f constant pressure, qp)

Formation (from constituent elements)

Change

The standard enthalpy change when exactly one mole of a compound is
formed from its constituent elements in their reference states.

[Elements in Standard State] - [1 Mole Compound] = A¢H°




THE BASELINE CONVENTION A

The ‘Ground Zero' of Enthalpy
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By convention, A;H° of an element in its reference state = 0 kJ mol~

0 kJ/mol 0 kdJ/mol
H_2 (g) 0_2 (g)
Diatomic gas Diatomic gas
C (graphite) N S (xrhombic) N

Solid graphite (not diamond!) Solid rhombic crystal
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STOICHIOMETRY RULES A

The ‘One Mole’ Constraint

A_fH® is a special case of reaction enthalpy (A_rH®). It must
produce exactly 1 mole of product, directly from elements.

4 N
Formed from other compounds, not
Ca0(s) + CU_Q(g) > CaC0_3(s) constituent elements.
\ 4
( D
H_2(g) + Br_2(1) > 2HBr(qg) INVALID Produces 2 moles. (A_rH® = 2A_fH°).
\ b
3 )
Fractional coefficients are allowed to
1 1
%H_2(g) + %Br_2(1) - HBr(g) Y ensure exactly 1 mole of product is formed.
\ 4




APPLICATION A

Calculating Reaction Enthalpy (A,H°)

Because enthalpy is a state function (Hess’s Law), we can calculate the heat of any reaction

by subtracting the formation enthalpy of the reactants from the products.
\, J/

= 2 a;AH°(products) - X b;AH°(reactants)

( Table 5.2 Extract

CH,(g) -74.81 kJ mol-]
CO,(g) -393.5 kJ mol-’
H,0(1) -285.83 kJ mol-T

Tabulated reference data replaces the need for infinite lab experiments.




LRE B4 PIGIURE A

o o TopAll
The Thermodynamic Engine
Enthalpy (AH°) Entropy (AS°) Gibbs Energy (AG®)
Uses A H® tables to Measures the degree Determines if a
find the heat of 3 of randomness or 3 chemical universe acts
reaction. Are bonds structural disorder. spontaneously.

releasing or

sbsorbing energy?

Standard Enthalpy of Formation is the primary numerical baseline required to ultimately

determine the spontaneity and equilibrium of any chemical reaction.
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