Rates of Reaction #4 < «
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1. On the following diagram, clearly label the:
(a) activation energy for the forward reaction
(b)  heat of reaction - © & o
(©) eanergy of the activated complex in the rate determining step
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Progress of the reaction ‘
The following series of steps describes a reaction mechanism for a chemical reaction:
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step 1: H,0, + HY —> H,0;* fast
, Tntercmed ctes *
step 2: H30," + I —> H,0 + HOI slow , )
. ; H30, , HoT, oH| 1
step 3: HOI + I —> o/ +/12/ . fast
step 4: OH” + H* —> H,0 fast
step 5: L'+ —>1I- fast

H.0,+ 317+ 24" — 21,0+ I,-

Write the equation for the overall reaction and identify all reaction intermediates.
Increasing the concentration of which reactant will greadly increase the rate of the
reaction? Explain. Inc&a-‘inj Concenatradion o I~ ol PAteme e rats L‘M
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Describe two ways, other than the use of a catalyst, to increase the rate of the following
reacton:
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Zﬂ(s) + ZHCI(aq) ——> ZHCI:(aO) -+ H:(g)
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Consider the following uncatalyzed reaction which is a one-step process:
2Ce**t & TIF > 063+ 4

When a catalyst is éddcd to the above reaction, the following three-step reactio.;

Step 31 .Mn*t + TIT —> T+ 4 2t

With reference to the above equation, use collision theory to explain why the catalyzed
reaction mechanism is faster than the uncatalyzed reaction.

Tie Catodyyed pechacism dvolygs only L purincta Cllsioms Jlocl Wl be fastes
Consider the following diagram: K Ha Uncetaloned 3 potddl wlligla .
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(a) On the diagram, labe] the change in enthalpy and the activation energy for the

reverse reaction.
) Give the values for the énergy of the activated complex and the aH for the

forward reaction. 'gr (cctvetes congan) = HOKT Ap@“WD= —IS AT
Consider the following reaction:

Using collision theory, explain why the rate of the reaction decreases as the reaction
procsads. | | | _
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. NOg + NO,

—>NOyy

step 2: N3Osg) + Oygg) —> 2NO,,  slow
< ) ZNO + D, —» 2 N0
S ;\Y‘ o Draw a PE diagram to represent the above two step reaction mechanism and write the

net equation to represent the overall reaction.

8. The uncatalyzed decomposition of methanoic acid, HCOOH, has a aH = 13 kJ and the
- activation energy = 88 kIJ.
The reaction mechanism for the catalyzed decomposition of methanoic acid is:

Coostepl:+ . "HCOOH + H* ——> HCOOH,* " fast 7 %% =
step2:  HCOOH,* —> HCO" + H,0 slow
step 3: HCO™ ----> H* + CO fast

Sae bl Op 2 graph draw a PE diagram for the catalyzed decomposition of methanoic acid.

™4™ Label the aH and the activation energy for the reaction.

9. The following equations represent a proposed mechanism for the decomposition of ozone:
e
step 1: €l + 0; -—> Qg '+ 0,
/s
step 2: ClO + O —> CI'+ O,

05 ry O - Z Oz_
Write the equation for the overall reaction.
Identify the catalyst. C.Q
Explain how the catalyst increases the rate of this reaction. )
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