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fE 1. Using the Two-Point Form of the Arrhenius Equation

The reaction between nitrogen dioxide and carbon monoxide is given by the following
equation:
NO,(g) + CO(g) — NO(g) + CO,(g)

The rate constant at 701 K was measured as 2.57 M~ '+ s~ ! and that at 895 K was mea-
sured as 567 M1+ s~L. Find the activation energy for the reaction in kJ/mol.
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RS 2. Reaction Mechanisms

Ozomne naturally decomposes to oxygen by the following reaction:
205(g) — 3Oulg)

The experimentally observed rate law for this reaction is as follows:
Rate = k[O3]2[0,]7}

Show that the following proposed mechanism is consistent with the experimentally
observed rate law.
k
1
Os(g) === Oa(g) + O(g)  Fast
1

Os(g) + Olg) . 20,(g) Slow

3
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Rate (forward) = rate (backward)
ki[O5] = k- [O,][O]

k;[O3]

0l = ———
] k—1[Os]
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i 3. Finding
Equilibrium Concentrations 7¥) decomposition ; 7%, sulfide ; BRIL4,
from Initial Concentrations in vessel 75

Cases with a Small R R et
Equilibrium Constant EVk FF.TOREERLGSL,
Consider the following reaction for the
decomposition of hydrogen disulfide: [H,S] (Hy) (Ss]
2H;5(g) == 2H,(g) + S:(g) Initial 00250 000 000

K. = 1.67 X 1077 at 800°C Change

A 0.500-L reaction vessel initially con- Equil
tains 0.0125 mol of H,S at 800 °C. Find

the equilibrium concentrations of H,

and S,.

]
i 4. Determining AGg,, for a Stepwise Reaction

Find AG7,,, for the following reaction:
3C(s) + 4Halgd — CiHglg)
Use the following reactions with known AG's:

CiHglg) + 50:(g) — 3CO;(g) + ¢ H,O(g) AGH, = —2074k]

Cls) + Oy(g) — COylg) AGE, = —394.4k]
2H5(g) + Oslg) — 2 H;0(g) :l'G:m = —457.1kJ
i 5. Calculating A G, under Nonstandard Conditions

Consider the following reaction at 298 K:

INO(g) + Oylg) — 2NOs(g) AGS, = —71.2Kk
Compute AG,,, under the following conditions:

Puyp = 0100 atm; f-",:,3 = (0.100 atmy; PN03 = 2.00 atm

[s the reaction more or less spontaneous under these conditions than under standard
conditions?

SAEH R=831Imol* K.
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AG,., = AG®, + RTIn Q



