3.

- Increasing the* ‘concentration ‘of-.which-= Mwmvmimmscvthc rateﬂoﬁ the

Step 3. HOI +I' —> OH" + Iz : fast

Write the equation for the overall reaction and dennfy all the ‘reaction’ mrcrmedmtm
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reaction? Explain. H.0;+ ZH'+ B3I <> T2 40 ALy S5
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reaction coordinate

(@) On the diagram, label the change in enthalpy and the activation energy for the
- reverse reaction.
(®) Give the values for:
i) the energy of the activated complex.” 4o k T
i) AH for the forward mctlon. -1sKT

Describe TWO ways, other than the use of a catalyst, to increase the rate of the
following reaction:

) increase [ d]

l'u.ni b-r M‘+M
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4. Consxder the followmg mm.talyud reaction whxch isao _s_t_gg (clcmcntary) proe&s
L 2cet* -:-m > 2c.:3+ 3 |
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When a umlyst is added.to thc above rw:uon, _the. followmg three stcp mcuon

mechanism takes place:
Step 1. 4"'+Mn2+- >Ce3++Mn3+w
Step 2. Ce*t + Mp** —> Ce?* + Mnt+
Step 3. Mn4+ + 'I’l+ —> TB* + Mn?*

With reference to thc abovc equatxon, use colhsxon theory to explam why the catalyzed
r&cuonmechamsmmfastcrthantheunmtalyzedmcuon L
'éﬁtcai-iafbw( n..dvmm Twwolues l—irdp J Sexleg of Z—pul o& (,,“-Jow UL’d\ requave
5. onsider the followmg reaction: o low—s cctinednie Lwyg #a~ HE sl 3 M machani
_ move postreles hane enamg N €k€s W":’: -;tfl:; _RW;‘W
COy,) + NOyy —> COy,y + NOy,

Using colhsxon theory, cxplam why the rate of the reaction decreases as the reaction
proceeds. As +he reactin p.mu.{s ft: Comcent ent™s of CO i NO, diceone, 4;‘:

. J&W' &v Cd“'.}?"\ wer \-’L‘\cL h‘:’uﬁ: M~ a (W ,\.’-ab. f DUIW
6. Consider the following mechanism for an exothermic reaction:

Reackl Coedd ke
Draw a PE diagram to represent the above two step reaction mechanism and write the
net equation to represent the overall reaction.
2~NO‘9’ ¢ 02 ¢y —> 2 NO2 slow
7. The uncatalyzed decomposition of methanoic acid, ?-ICOOH bas a aH of +13 kJ and
an activation energy of 88 kJ.
The reaction mechanism for the catalyzed decomposition of methanoic acid is:

Step 1: HCOOH + H~ —> HCOOH," (Fast)
Step 2: HCOOH,* ---> HCO* + H,0 (Slow)
Step 3: HCO* —> H* + CO (Fast)

On a graph draw a potential energy diagram for the catalyzed decomposition of
methanoic acid. Label the aH and the activation energy for this reaction.

/

8. The following equations represent a proposed mechanism for the decomposition of ozone,
O,, in the atmosphere.
Step 1: Cl+ 0 —>CIO + 0O,
Step 2: CLO+0 —>Cl+0,
(a) Write the equation for the overall reaction. 7.’ 0,~% 0 > 20,

(b)- Identify the catalyst. |\
(c) Explam how a catalyst increases the rate of a rcactlon



