KUMARAGURU

character is life

B.TECH DEGREE EXAMINATIONS: NOV / DEC 2014
(Regulation 2009)
Sixth Semester
BIOTECHNOLOGY
BTY120: Chemical Reaction Engineering
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)

1. The minimum amount of energy which the colloidadlecules must have in order to  bring

about the reaction is known as

a) activation energy b) potential energy

c) kinetic energy d) chemical potential
2. Areaction in which the formation of productrfidhe original reactants occur through a series

of steps are called

a) elementary reaction b) non-elementary reactio

c) unimolecular reaction d) identical reaction
3. One reactant is charged initially and the otkactant is added continuously to the reactor over

a certain time period against agitation in

a) batch reactor b) CSTR

c) CSTRin series d) semi batch reactor

4. The ratio of volume of the reactor and voluneetiow rate of the feed entering the reactor is

called
a) spacetime b) space velocity
c) steady state time d) steady state velocity

5. In RTD studies, the known quantity of tracesusldenly injected in one shot into the fluid

entering the vessel in a very short time period is
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

a) pulse input b) step input
c) sinusoidal input d) wave input
Residence time distribution curve is otherwisked as

a) C-curve b) E —curve
c) F-curve d) D-curve

Catalytic reaction is involvedha thermal cracking of gas oil.

a) Homogeneous b) Homogeneous non

c) Heterogeneous d) Heterogeneous non

Which of the following resistance is not invalv@ a gas phase catalytic (gas — solid) reaction?

a) ash resistance b) gas film and pore surface diffusion
resistances for reactants

c) surface phenomena resistance d) gas film arelgiffusion resistances for
the products.

Time required for 50% decomposition of a ligundan isothermal batch reactor following first

order kinetics is 2 minutes. The time required@% decomposition will be about

a) 3min b) 4min

c) 6min d) 8min

Holding time for flow reactors is tpace time, for constant fluid density
a) double b) triple

Cc) equalto d) zero

PART B (10x 2 =20 Marks)
Define molecularity of a reaction.
List any five important factors which affect theég®f a reaction.
Write the advantages and disadvantages of batctorea
What is space velocity?
What are the causes for non ideal flow pattern?
List the characteristics of a tracer used in RTRIEs of a reactor.
Distinguish between Knudson diffusion and bulk wafbn.
Give two examples of gas solid non catalytic readi

Define Thiele modulus, Write its significance.
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20. Define Hatta number.

PART C (5x 14 = 70 Marks)

21. a) For a gas reaction at 400K, the rate is reporteeT—Zét’é =3.66p%, atm/h

(i) What are the units of rate constant?
(i) What is the value of the rate constant forstheaction if the
rate equation is written as

= 22— kc2 | mol/(Lh)

l. -7 —
A v odt

.  —ry,= kC? , mol/(m3.h)

(OR)

b) The irreversible reaction; A+ B — AB has been studied kinetically, and the
rate of formation of product has been found to bal worrelated by the
following rate equation:

—1yp = kC? ... .........independent of Cg
What reaction mechanism is suggested by this pgieession if the chemistry
of the reaction suggests that the intermediate istsn®f an association of

reactant molecules and that a chain reaction doesacur?

22. a) Derive the design equation for ideal mixed flawd batch reactor.
(OR)
b) For a liquid phase reaction with the stoichiometry>R , determine the size of

PFR required to achieve 80% conversion of a fezhstrof 1000 mol A/h at £

= 1.5 mol/l. the rate vs concentration data argiasn below:

Ca,

" 0.1/0.2|0.3|04|05/ 06|07/, 08] 1.0 1.3 2.0
mol/l

oA 0.2 0.0| 0.0 | 0.04| 0.04
mol 0.1/0.3/05|/0.6|0.5 0.1

Qmin) 5 6 5 5 2
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23.

24.

25.

a)

b)

b)

b)

Evaluate E as a function of time up toX80s for a vessel using the tanks in
series model.
Given: G, with (t) =220s an&” = 1003

GutWith (t) = 280s and?® = 10008

(OR)
The data given below represent a continuoagpam®se to a pulse input into a
closed vessel which is to be used as a chemicatoreaCalculate the mean
residence time of fluid in the ves<e) , and tabulate and construct the E curve.
t, min 0 5 10| 15| 20| 25 30 35

Couise 9/l (tracer

0 3 5 5 4 2 1 0

output Conc.)

Discuss in detail about progressive conversimdel and shrinking core model
in a fluid particle reactions.

(OR)
With a neat sketch, discuss various contagigttterns in contactors for carrying
out fluid-fluid reactions.

A first order reaction A:B takes place on a catalyst particle under isotherm

condition. For a single cylindrical pore of lengthand Diameter ‘D’ in the
catalyst pellet, derive the mathematical equatmntlie calculation of reactant

conversion ‘G’ along the pore length. Calculate the effectiverfastor.

(OR)
Write a short note on the reaction mechaniamed in the following
(i) Trickle bed reactor

(i) Slurry reactor
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