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Another student proposed the following mechanism for the reaction of
nitrogen dioxide and carbon monoxide.

Step1: NOz+NO; »NO +NO3
Step 2: NO3+2CO —NO +2CO;

Rate = k[NO,]?
Explain which of the student's proposed mechanism steps is the rate
determining step.
How did you do?
V) y

O] v X [

H P Type here to search m Cloudy





image6.png
o |vE00 swiruwse |

ww savemyexams com/dp/chemistry/hl/25/topic-q

stions/how-much-how-fast-and-h

l,SaNeMyExams Start studying v

Nitrogen(ll) oxide is oxidised according to the following equation.
2NO(g)+02(g)—2NO2 (g)

The following mechanism is proposed for the two-step oxidation of
nitrogen(ll) oxide.

Stepl: NO(g)+NO(g) —N202(9)
Step2: N202(g) +O2(g)— 2NO2(g)

The potential energy profile for this two-step reactionis shown.
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Explain which step is the rate determining step.
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The following mechanism is proposed for the reaction where ethanal

dimerises in dilute alkaline solution to form 3-hydroxybutanal: How Far? The Extento.. 0% )

Step 1: CH3CHO +:0H™ — :CH,CHO + H,0
Step 2: CH3CHO +:CH,CHO — CH3CH(O:)CH,CHO
Step 3: CH3CH(O:))CH2CHO +Hz0 — CH3CH(OH)CH,CHO +:0H-

What are the Mechanisms .. 0% v

Classify OH", CH;CHO and CHzCH(O:)CH;CHO as reactant, product,
catalyst orintermediate, based on the proposed mechanism.
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The decomposition of hydrogen peroxide is a slow reaction, so a catalystis often
added to speed up the rate of the reaction. Catalysts are used in many chemical
reactions toincrease the rate.
The following shows a two-step reaction mechanism of achemical reaction, where a
catalyst, Xisused.
STEP1: W+X > Y+Z
STEP2: Y+WZ+A+X
OVERALLREACTION:  2W —2Z+A
Give areason, other than the rate of reactionincreasing, why it can be deduced from
V) the three equations above that X is a catalyst.
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Using the following information about the proposed mechanism, deduce the
rate expression.

Step 1: CHzCHO +:0H™ — :CH;CHO + H,0O slow step
Step 2: CH3CHO +:CH;CHO — CH3CH(O:")CH2CHO faststep
Step 3: CH3CH(O:")CH2CHO +Hz0 — CH3CH(OH)CH,CHO +:0H"  fast step
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Astudent proposed the following single step mechanism for the reaction of
nitrogen dioxide and carbon monoxide.

NO;+CO —»>NO+CO; slow

Rate = k[NO,]?

Justify whether the student’s proposed mechanismis correct.
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