LOYOLA COLLEGE (AUTONOMOUS), CHENNAI - 600 034
M.Sc. DEGREE EXAMINATION - CHEMISTRY
THIRD SEMESTER - NOVEMBER 2011
CH 3812/4807 - CHEMICAL KINETICS

1.

11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

21.

. “Conventional methods of analyzing the kineticailbfafast reactions fail.” Why
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Part A
Answer ALL the questions. (10 x 2 = 20 Marks)

For a reaction when the initial concentration &freactant was 0.0135 M, the h&fé was 267.2 seconds a
when the initial conentration was 0.054 M, the h-life was 133.4 seconds. Determine the order ofehetion

The rate constant {kof a second order reaction is given k, (dn mor* s?) = 2.05 x 1™ exp (-8681/T).

Evaluate the activation energfthe reaction at 3:°C.

Hydrolysis of benzoyl chloride has a positjvéreaction constant) value. What is yourerence about the
mechanism of this reaction?

Explain the influence of dielectric constant on tht of the following reaction sN + Etl > Et,N*I".

If the rate constant at high pressure for the isaration of cyclopropane is 1.52 x “ s" and that at loy
pressure is 3.14 x Totorr* s, below what pressure will the isomerization be &dirpractical purposes
second order reaction?

What are van't Hoff type intermediat:

The observed rate of the gas phase reaction 2NC, - 2NO, was found to decrease with increase
temperature. Explain.

The adsorption of a gas is descri by the Langmuir isotherm with £0.85 kP* at 25C. Calculate the
pressure at which the fractional surface covera@elis
What are Skrabal plots?

PART — B
Answer ANY EIGHTquestion (8 x 5 =40 Marks)

Derivean equation that shows that increase of temperdameases the h-life of a reactio

Draw and explain the potential energy diagramgHemreaction, Is+ HgHc 2> HaHg + He
Write a note on OkamatBrown Equatior

For the first order isomerization of iorganic compound at 130, the activation energy is 108.4 kJ ™ and
the rate constant is 9.12 x16". DetermineAH*, AS’, andAG” for this reaction

Calculate the translationpértition function for Nk;in 1 cn? at 300 K

For the reaction, A+ B - Products, the rate constant (k) varies withdatiength (1) as follow
u x 16/mol dm? 235 365 4.45
k/dmPmol™ s* 1.05 112  1.16

Determine the charge on ion A.

Explain the significance of acidity functio
Pencillinase (an enzymejith molecular mass 3 x ° g/mol, catalyses the decompion of an antibiotic. The
turnover number of the enzyme is 20(* at 28C. If 6.4 ug of Pencillinase catalyses the dessnof 3.11
mg of an antibiotic (molecular mass 364 g/mol) ihscods at 28C how many active sites does the enz
have?

Derive Sternvolmer equation for bimolecular quenchi
U-238 — Th-234t4> Pa234t*> U-234
1 2 3
The first three steps in the decay (-238 are

The half life periodsiit, t; are 4.5 x1° y, 24.1 days, 1.14 mirespectively. If we start with 100 g of pur«-
238, what percentage will be T84 after 10 cys?

Deduce the expression for relaxation time for trection of the type A + B
and first order backward.

c second order forward
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22. How is surface area of a solid determined using Bgdation?
PART -C
Answer ANY FOURquestions (4 x 10 = 40 Marks)

23. a) The following data were obtained for the reaction C¢HsCOCI + 2CgHsNH, = CgHsCONHCgHs + CgHsNH,HCI
in aqueous medium at 27°C. The initial concentration of C¢HsCOCl as 5 x 10° mol dm™ and that of

aniline was 1 x 10 mol dm™. Calculate the rate constant in units of dm® mol™ s
Time/second 0 150 312 576 876 1290

[CeHsCOCI 1x10°/mol dm™ 5.0 45 40 35 30 25 (8)
b) Estimate the sign &S’ in the following reaction. Substantiate your aesw [Co(NH)sBr]** + OH>
Products (2)
24.a) Explain the effect of internal pressure on tite of a reaction between two molecules. (6)

b) What is the probability that at 5 the energy of a collision is (a) 41 kJ thaind (b) 246.0 kJ mdlin
excess of the average energy? What is your infefenc (4)

25. a) Explain the kinetics of single substrateyematic reaction and derive the rate law.
b) How are the kinetic parameters evaluated fazramymatic reaction?

(@)

26. Explain any twof the following (5+5) a) Kineticd
H,-Br, chain reaction (thermal)

b) Determination of rate constants for a reactiatalyzed by both general acid and general base
c¢) Flash photolysis- Principle and methodology

d) Langmuir-Hinshelwood mechanism for a bimolacw@lurface reaction and its salient features.
27. a) The decomposition of ozone to forgfd) proceeds through the following mechanism
) 0(g) == Oxg) + O(9)

(i) Os + O '~ 20(g) (rds)

Deduce the rate law for —dffodt using 1) fast equilibrium for step (i) 2) ugisteady state approximation

for O(g). Under what conditions the two rate esgiens become identical.
(3+4)
b) Deduce an expression for overall activation energy of the above reaction in terms of E;, E, and E; using
fast equilibrium approach. (3)

28. For the oxidation of diols by butyltriphenylphospinam dichromate (BTPPD), the following data were
obtained: (i) The plot of log [BTPPD] vs time wésund to be linear. (ii). The pseudo-first ordeter
constants (ko were obtained at different [diol] but at constfBTPPD], [H] and temperature. The values of
kopd [diol]? were nearly constant and Van't Hoff differentiagtimod gave a slope equal to two with respegt to
diols. (iii) The magnitude of slope of a plot ofyldps vs log[H] was found to be two (iv) The oxidation |of
diols by BTPPD in an atmosphere of nitrogen failednduce polymerization of acrylonitrile (VAS® is
negative for this oxidation (vi) The isokinetieriperature was 1976 K. Explain the data.

(6)

Propose a suitable mechanism to account for theeatbata and write the rate expression. 4)
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