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Enthalpy ll: Heat of Formation and Hess’ Law

The standard enthalpy of formation of a compound can be measured by preparing that compound from
its elements in their most stable form in the standard state.

X\ 1. The ‘standard state’ is defined as (circle one) @ 25/C 1latmand 25C
/\,\ 2. The heat of formation of an element in its standard state is O kJ/mol.

3. Write chemical equations for the formation of one mole of each of the following compounds from
their elements in their standard state at 25 C. Include the phases of each molecule.

a) CO,(AH; =-393.5kl/mol)
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4. Write a general equation for calculating the heat of reaction from the heats of formation of reactants

\ and products. AH # ZA ”-; ('f’roduclfs) i j 0!—1‘; Crt’,uc‘l""d_s)
&
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5. The combustion of one mole of acetylene (C,H,) releases 1,299.4 kl of heat. Using this and your
answers to questions 3 and 4, calculate the heat of formation of acetylene.

Combshon enchm for aceblene:  C i, +56, 7C0, * KO
OUel = JoH? (o) = 5 SH (oonchents)
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6. On the plot below, draw an energy diagram showing the enthalpy change during acetylene
combustion. Clearly label both axes, reactants and products, and all relevant energies. Indicate the

enthalpy of reaction ( A H,,,) on the diagram.
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7. With respect to the enthalpy of reaction, what is
heats of formation of the reactants and products?

o Aboin® 5 01 (boods brker) = Z oHlbowds firme))
Alrin= ZAH;O (prodsls)— Zol%r’ (fcacﬁwf‘s>

the relationship between the bond enthalpies and
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8. Calculate the reaction enthalpy ( A H,) for the thermite reaction

2Al(s) + Fe,05(s) = 2Fe(s) + Al,O3(s)

given that

2A|(S) + 3/202(g) -2 A|203(S)
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4Fe(s) + 30,(g) = 2Fe;03(s)

A Hpy, = -1,669.8 ki/mol

A Hpy, =-1,644.4 ki/mol
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9. Thermite welding is commonly used to repair b
(Fe,03) are needed to completely melt 500g of

X g s(Fe)=0.46J/g C

Cictal = Chent Fe * : SRR

= mFesFeéT" nFeAHFVS
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Melting Point (Fe) = 1536 C

bl = ~UEAE < (- 6949)
A[’llrxv\: - 341-?6 kT/wd'

roken train tracks. How many grams of iron(lll) oxide
iron (Fe) initially at a temperature of 25 C?

A Hgys (Fe) = 15.19 kI/mol

493,50 kv, mo | nan .
9426 K3

0.S 30 wmol ey [w’Fqu‘

| wdl rym

6,530 wo Fey 03, 15939 Ezoi
|-\ e 03

11.03 9 %ZOS

1S9 kT

mol Fe

&'OOSEX 1wol Fe
fS-?Sch

)

(

¥3

!
t
\
[
{
|
{
|
§
{



