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Standard Enthalpy of Formation | A;H° A

CaO(s) + COz(g) — CaCOs(s)
A H° = —178.3kJ mol™*

IS THIS REALLY A FORMATION REACTION?

Calcium carbonate is being formed... but does this represent its
Standard Enthalpy of Formation (AH°)?




The Strict Thermodynamic Definition TopAl

Standard Enthalpy of Formation (A/H°)

The enthalpy change for the formation of exactly 1 mole of a
compound from its constituent elements in their reference states.

| 1. The ‘What’: Exactly 1 mole of the product compound is formed.

| 2. The ‘How': Formed exclusively from constituent elements (not other compounds).

3. The ‘Condition’: Elements must be in their standard reference states (most stable
aggregation at 1 bar).

If any of these three conditions fail, the reaction is just a generic enthalpy of reaction (A,H®),
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A
The Diagnostic Checklist in Action ™

Hs(g) +1/202(g) — H20O(1)

D= —2 58kJN

1 mole elements (4 reference states (%4
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The Baseline Axiom: Reference States A

TopAll

AsH® =0

For an element in its reference state.

Reference State vs. Other States

Reference States (AH° = 0) Non-Reference States (AsH° # 0)
Carbon: C(graphite, s) C(diamond, s)
Oxygen: 02(g) O3(g) [Ozone]
Sulphur: S(rhombic, s) S(monoclinic, s)



Calculating Reaction Enthalpy

A-H° =) vA;H°(products)

— » vA¢H°(reactants)

A.H° = Standard Enthalpy of v = Stoichiometric coefficients from

the overall Reaction 2. = Summation the balanced equation (crucial step:

do not forget to multiply!)




JEE Trap Checklist TopA

Trap 1: Starting from compounds

X Wrong Right
CaO(s) + CO,(g) — CaCOs3(s) Ca(s) + C(graphite) %Og(g) — CaCOj3(s)
Trap 2: Forming >1 mole of product
X Wrong Right
Hy(g) + Brx(l) — 2HBr(g) B2(2) + @Bra() > HBr(g)

Trap 3: Using a non-standard allotrope

X Wrong
C(diamond) + O,(g) — CO,(g)

Right
C(graphite) + O,(g) — CO,(g)

Examiners will manipulate stoichiometry and physical states. Always run the 3-point diagnostic check.
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