(6.4 Use the information provided o select miwo
correct statcments from the key,

KEY for (6.4

A The rate of reaction 6.2 is given by the following
EXPIESSHNAL

dl A
J=i——

oo

B When the imtial conditions are such  that
[B g =2 [ Alg. the time tuken for the concentration of
A to Fall te half s initial value will be independem
ool [ Al

T When the imitial conditions are such that
[Alg == [Blg, a plot of In [B] versus time will yvicld a
straight line with slope equal toky.

I IF concentrations are expressed in mol dm, then the
rate constant kg oo eguation 5.3 has the unil
s

E [If the reaction is followed by monitoring the
concentration. of the product ©. then the
concentration of A at any time during the reaction
can b determiined Trom the following expression;

[A] = 3[Aly~ 2[C]
where [A]g is the iniiial concentration of A

FooIf the reactants A and B oare mixed initially in
stpichiometric proportions, then a plor of
In {[AVIE]} versus time will vield a straight line
with slope equal to k.

G iz naot possible o stae the molecularity of rection
6.2

QiS5 For reaction £.2, the ratio of the rale constanis sl
I E and 30K, Lp (300 KR (310 K, was found o be
1.5, Use this information t0- estimate the Arrhenius
activation energy, £, for reaction 6.2. Select from the
key the value that is closest 1o your answer,

EEY for (6.5

A LB kI md™! ¥ 536 k] mol!
B fd kJ ! FE 613 k] mal!
455 k) miol! Foo9d.7 kI mol!

Q6.6 This question is concerned with the followng
clementary gas-phase reaction:

CHy + 5= HF + CHy- [t}

for which the Arrhenius equation in the femperaiure
range 250=-330 K 15 found o be;

by =245 x 10" dm? mol~' 5! exp(~5.06 kI mol-/RT)

The hard-sphere molecular divmeter of methane, CH,, 15
380 pm, and the hard-sphere atomic diameter of
fluorine, F-, is 140 pm. For the methyl radical, CH;-
ﬁ?m&]ﬁ“) = 145.7 kI mol-". Any odher thenme.
dymamie dats vou meed should be taken from the 5342
Data Bk

Lise the information provided to select three correct
statemenis from the key.

KEY for (6.6

A& Beaction 6.4 15 an endothenmic process,

B According to rmansition state theory, the value of

AHZ for reaction 6.4 sels a lower limit to the

activation encrgy for this reaction.

Acording (o iransiion st theory, the activalion

cocrgy for reaction 6.4 is less than that for the

FEVErss reiction:

HF + CHy — CH,; + F

[ Agcording to transition state theory, an clementury
reaction is one that occurs in a single step and
passes Lhrough o sangle tansitkeon stale.

E  According 1o the hard-zphere collision theory of
chemical reactions, the collision cross-scction o
reaction 4.4 15 200 pm,

F  According 1o the hand-sphere collision theory ol
chemical reactions, the rate of reaction 6.4 can be
writlen as:
rale = (eollision frequency ) = (facuon of collisions

that lead o chemical transformmation}

G According 1o the hasd-sphere. collision theory of
chemical repctions, approximately [3% of the total
number of collizionz between methane molecules

and Muorine atoms will sof lead 1o chemical reaction
w300 K.

]

PART C (Block 3)

6.7 to Q6.10 The reaction between hypochlonoos
acid, HOCI, and iron{IT) ions, Fe', in agqueows solution
cxhibits ime-independent stoichiometry, and can b
represented ag follows:

HOCI{aq) + 2Fe{ag) = 2Fe"aq) + OH-{ag) + ClHiag) (6.5)

One of the mechanisms proposed Tor this resction
invelves the formation of Fe!™ s inlermaesdisne:

Fel! + HOCI —— Fe™ + OH-+ CI- (6.6}
k|
Fell + FelV —1 3 2p01 (6.7}

Analysis of this scheme ozing the steady-state
approximation gives a chemical rate equation tha
redices to the following form;

J = ky[Fe"1*[HOCIF [OH-]T[CI)# i6.5)
when the comsditions are such that:
either &y [OH[[CE] = much nrger than £, FeH];
or k] Fe'] is much larger than &_;|OH-][Cl|.

6.7 IF EalFe] == k. DOH-TICT], whart is tse valoe of
yin the reduced rate equation 687 Select your answer
from the key for 06,7 o 6.5,

KEY for 6.7 to (.5

A2 E 05
E 1 F =i
Co0s G =2
Do



