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Hess’s Law
The change in enthalpy for a stepwise process is the
sum of the enthalpy changes of the steps.
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6.9: Determining Enthalpies of Reaction
from Standard Enthalpies of Formation

As a reference point for enthalpy, the Standard Enthalpy of
Formation (AH,%) of a substance has been defined as the
enthalpy change on forming 1 mol of the substance from its
elements in their most stable states at a given temperature
(generally 25 °C).

« for example, AH? represents the enthalpy change for the
reaction: H, (g) + %2 O, (g) — H,0 (/)

» AH? for an element in its most stable form is zero.
» See Table 6.5 and Appendix Il, part B for AH? values.

Enthalpies of formation can be used to calculate AH for a
reaction (Figure 6.11):
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. Calculating the Enthalpy Change
FIQUFE 6.11 for the Combustion of Methane

C(s, graphlte) + 2 H,(g) +20,(9)

@ Decomposition %) Formation
(+74.6 k]) of CO,(g)

—393.5k
CHy(g) + 2 Oz(g) ( )
CO,(g) + 2 Hy(g) + Oy(9)
= —802.5K] ¢l Formation
Enthalpy E)Ei gz6o 1((%
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Example: Use AH’ values to Calculate AHC,,, for the
oxidation of ammonia, the first step in the production

of nitric acid:
4 NH; (g) + 50;(g)

4 NO (g) + 6 H,0 (g)

AH,, = X [n,AH°; (products)] — [Z nAHP, (reactants)]
(from Table 6.5) Substance AH®, (kJ/mol)
NH,(g) —45.9
NO(g) 90.3
H,0(g)  —241.8

ﬁAL\M = U AW wom + € x AW H.0(s)
“Q/l x ZLH,; M@ + § x AMg ﬁm/@j

= Ux 90254 Lx =744k “(H;«*%ﬁ /<7+©>
~A407-0 ¥3
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