Practice: Reaction Rates

1. In addition, this metal has a strong tendency to rust and transform into iron (11
oxide (Fe)0xq). The oxidation of iron occurs as shown in the balanced chemical equation

below:

4 Fey+ 30y — 2Fe,0uq+ energy

Why does the iron rust so easily?

)

B)
0
D)

The formation of rust is exothermic and requires a low activation energy.
The formation of rust is endothermic and requires a low activation energy.
The formation of rust is exothermic and requires a high activation energy.

The formation of rust is endothenmic and requires a high activation energy.

2. Consider the two graphs below.

Fraction
of
molecules

Kinelic energy

Progression of reaction

Which of the following stalements are FALSE according to the given graphs?

A)
B)
<)

@ ;

Area B represents the molecules that can neither react nor form an activated complex..

Area A represents the molecules that could form an activated complex.
X represents an activation energy.

Y represents the Aff for the forward reaction.

3. You are given the diagram for the following hypothetical, reaction: A + B — AB.

Enthalpy
(k¥/mol)

B a+B
0

AB

—

Progress of reaction

According to this diagram. what is the activation energy of the reverse reaction”?

A) 35k G 135k

B) 100kJ @ 170 kJ

4. The graph below shows the potential energy changes for both the catalyzed and
uncatalyzed chemical reactions represented by the following equation:

A+B—>C+ D

A
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Progress of the reaction

What is the activation energy of the reverse uncatalyzed reaction?

A)  200k) C) 1200k

B) 400kJ s 1400 kJ
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n_.i._.nv_a 1. 2 and 3 illustrate the distribution of molecules as a function of their energy.
Jtaphs 4 and 5 illustrate the potential energy of the substances as a function of the
progress of the reaction.

Each curve represents a situation without a catal

(dotted line).

yst (continuous line) and with a catalyst

Reaction

Y
L

Reaction

Which of the graphs illustrates the effect of a positive catalyst?
_3 . Graphs 1 and 4

P

@ Graphs | and 5

10. Methanol. CH:OH, and ethanol, C;H:OH, ..“m_._ be used as fuel for a bumer, The
following diagrams show the energy released during the combustion of one mole of each

substance.

O
D)

Graphs 2 and 4
Graphs 3 and 5

m”u”ne: Combustion of Methanol HA.HMM@V, Combustion of Ethanol
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Reaction Progress

g of substance is bumed?
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Reaction Progress

Which of the two combustion reactions illustrated above releases the most energy when |

_@X Thw\\
_ wfo....u
2 O0uDN e

AH= 13wy
©.959

Q= “Yo15.9LT

A lighter has a reservoir containing a flammable gas under

pressure.

When the lighter is ignited, two things occur :

gaseous butane escapes through an opening;
hot sparks are produced triction from the flint.

The combustion of butane is exothenmic.

Associate the expressions on the right with the numbers on the energy diagram on the

“left.

Energy Diagram

ZD)

3

7
12
K P

Reaction Proceeds

& a-2.b-1.c-3 and d4
BT a4, b-3.c-l1andd-5

@ a-4.b-3, c-2 and d-5

AT a5.b3.c2andd4

o

X O U

3
T S VN

1

Expressions

The energy contained in butane
when the lighter is opened

The energy associated with the
butane heated by the sparks

The energy liberated by the
combustion of butane

The energy contained in the
products formed by the combustion
of butane (COxqgy pua H204).
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Reaction Mechanisms

X OCF + H0 —  HOCI + OH
| HOCI + I =  HOl + Ct -
HOl + OH —» H0 + OF

)  The hetchemical equation is: Qe i1 C”voT ™ .
i)  The reaction intermediates are:_ Hoct, HOT, oy- .
iii) - The catalystis: = = ___ HaQ

2. Nitrogen monoxide reacts with hydrogen gas to.produc_e nitroen
gas and water vapour. The mechanism is believed to be:

2 NO — N202
N202 + H2 — N20 + H20
 N2O+Hz— N2+ HO

i) The net balanced equation: MO + DRy —) Va *3’470
ii) The reaction intermediates: M50 _ A)oo

3, B  —  2Br  fast
| Br + OCla — BrOCl + CI slow
Br + CI -~ — BrCl | ~ fast

)  The netchemical equationis:  Be,r o= BOCH el
i)  The reaction intermediates are: 8’& -

i)  The rate-determining step is slow
| (»




3. The mechanism for the catalytic decomposition of formic acid is
shown below.

step 1 HCOOH + H* — [HCOOHH]*  (very fast)
step2  [HCOOHH]* — [HCOF + HOHM (siow)
step3 [HCOF — CO + H* (fast)

a) The potential energy diagram is:
190
PE 180

170

160

Reaction
) The catalyst is o’
i) The rate determining stepis _J (s lou)

-

i) AH = ¥\ f«%“:a“ﬁ)

iv)  The enthalpy of the activated complex of the rate
determining step __ 11O 3

v)  The enthalpy of [HCOOHHJ* is = +1(#5




The catalyzed decomp'o'sition of acetaldehyde has an overall
reaction of; |

CHs:CHO — CHs + CO
Determine step 2 of the reaction mechanism.
A proposed mechanism is:

stepl CHsCHO + L — CHsl + HI + CO
Stepz C‘HE T'i’ HT -3 {;,,I.fw * TE?

Complete the following mechanism.

step1 NO + Pt - | LoPq

step2 NOPt + NO — 0Pt + Wy
step3 OPt — 02 + Pt

overal 2NO — N2 + O2

Identify the catalyst Pt
Identify the two intermediates AOPL O, Pt



