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4.4: Calculations of Enthalpies of Reaction at T # 298 K

Standard enthalpies of formation are usually reported at room temperature (I' = 298 K), but enthalpies of formation at any
temperature 7" can be calculated from the values at 298 K using egs. (2.4) and (3.13):
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which, in conjunction with Hess’s Law (Equation 777), results in:
TI
Ao HZ, = D H g + /T . ACpr, (4.10)

with ACp = Zz v; Cpﬂ' .

? Exercise 4.4.2

Calculate A, H of the following reaction at 398 K, knowing that A, H® at 298 K is -283.0 kJ/mol, and the following C'p
values: CO(y) =29 J/(mol K), Oy, =30 J/(mol K), COy(, = 38 J/(mol K):

1
COy) +502(9 = COgy),

Answer

Using Equation 4.10we obtain:

AIXnHe- 01(302 Cgo ng
— 398 AN N 1S
A H?9 = —283.0+/ (38 — 29 — 7 30 ) x 107347,
298

which, assuming that the heat capacities does not depend on the temperature, becomes:

1
Avxn H3% = —283.0 + (38 —29— 530) x 1073(398 — 298)
= —283.6 kJ/mol.

As we notice from this result, a difference in temperature of 100 K translates into a change in A, H® of this reaction of
only 0.6 kJ/mol. This is a trend that is often observed, and values of A4, H are very weakly dependent on changes in
temperature for most chemical reactions. This numerical result can also be compared with the amount that is
experimentally measured for A, H3% of this reaction, which is —283.67 kJ/mol. This comparison strongly supports the
assumption that we used to solve the integral in Equation 4.1(, confirming that the heat capacities are mostly independent
of temperature.
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