A 17562

15162
3 Hours / 100 Marks Seat No.

Instructions : (1) All questions are compulsory.
(2) Answer each next main question on a new page.
(3) Illustrate your answers with neat sketches wherever necessary.
(4) Figures to the right indicate full marks.
(5) Assume suitable data, if necessary.

Marks

1. A) Attempt any three: 12
a Definechainandnonchainreaction.

b) Derivetherelationship between conversion and equilibrium constant for second order
reversiblereaction.

©) The rate of reaction at concentrations 0.15 mol/l and 0.05 mol/l are 2.7x10-3 and
0.3x103mol/1 min. What isthe order of reaction with respect to the reactant ?

d) Givetherelation betweenC, and X, for:
) constant dendity system
if) changing dengty system.
B) Attempt any one: 6

a Derivetheintegrateform of rateexpressonfor zero order reactionintermsof concentration
and conversion. Givethegraphical representation.

b) Listtheoriesof reaction rate constant and compare between them on the basis of
i) Experiment
if) Mathematical equation
iif) Activated complex.

2. Attemptany two: 16

a) Explaintemperature dependency of rate constant from collusion theory.

b) Inanisothermal batch reactor, theconversion of aliquid reactantA achievedin 13 minis70%.
Find the spacetimeand space vel ocity necessary to effect thisconversionin aplug flow reactor
andinamixed flow reactor consider first order kinetics.

c) Draw thenesat labeled Sketch of fixed bed and fluidised bed reactor and explainin brief.
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3. Attempt any four: 16

a) Inanexperiment at 1000 K the equilibrium concentration of ammonia, hydrogen and nitrogen
are0.105, 1.5, and 1.10 mol/I respectively. Calculate Kc and Kp for thereaction.

N, +3H, = 2NH,.

b) Definehalf lifeperiod and writetherelation between half lifeand rate constant for first order
reaction. Stateitsone characteristics.

c) Definethefollowingterms:
i) Fugacity
if) Chemica potential
iif) Chemical Equilibrium constant
Iv) Gibbsfreeenergy.
d) Explainthetypesof intermediateinvolvedinnon-chainreactions.

e) Statethestepsinvolvedinsolid catalysed gasphasereactions.

4. A) Attemptany three : 12
a Deriveanintegrated rateexpressionfor irreversible second order reaction.
2A — productsintermsof conversion.
b) Namethreecatalyst deactivation categories. Describeany onein brief.

¢) Thehdf lifefor theconversonof ammonium cynateinto ureaat 303K atinitid concentration
of ammonium cynate of 0.1 mol/1 and 0.2 mol/l are 1152 min and 568 min respectively.
What isthe order of reaction ?

d) DeriveKp = Kc (RT)A".

B) Attemptany one: ]
a ConcentrationVstimedatafor thereactionisgiven below
A—>R
B—-S
Time (hr) Concentration | Concentration
' of A mol/lit of R mol/lit
0 0.100 0.00
2 0.050 0.050




Time (hr) Concentration | Concentration
of B mol/lit. of S mol/lit.
0 0.100 0.00
2 0.075 0.025
Caculate:

1) Which reaction proceed at grestest rate ?
i) What aretheratesof formationof Rand S?

b) Derivetheexpressionfor entropy changeof anidea gasfor

[) constant pressure process.
i) constant temperature process.

S. Attemptany two:
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16

a) Derivetheintegrated form of rateexpressionfor constant volumefirst order reversiblereaction

A Bintermsof concentration and conversion. Givethe graphical representation aso.

b) Detivethe performance equation for constant volume PFR. Givethegraphical representation

aso.

¢) Compare MFR and PFR (4 points).

6. Attempt any four:

a) Definegpacetimeand spacevelocity. Giveitsunit.

16

b) Why temperature increase is not desirable for exothermic reaction ? (On the basis of

Van't Hoff equation).

c) Givethesgnificanceof activation energy.
d) Explainthedifferential method of analysisof data

€) How feeding should be donewhen PFR’ sare connected in parallel ?







