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CHEMICAL REACTION ENGINEERING

[Maximum Marks : 70]
[Minimum Marks : 23]

Time : 2: 30 Hours]

NOTES :

1)  Attempt all questions.
ii)  Students are advised to specially check the Numerical Data of question

paper in both versions. If there is any difference in Hindi Translation of
any question, the students should answer the question according to the

English version.
Use of Pager and Mobile Phone by the students is not allowed.

Q1) Attempt any two parts of the following: [2 x 7 =14]
a) Define "Reaction rate constant”. Discuss its variation with temperature.

b) State Arrhenius law and discuss the significance of frequency factor and

11i)

activation energy.
¢) The rate constants of a first order elementary reaction at temperatures

T, and T, are K, and K,. Obtain the expression for activation energy.

Q2) Attempt any two parts of the following: [2 X 7 = 14]
a) A homogeneous reaction A — B occurs in an isothermal batch reactor,

The conversion of reactant A is 25% after 300s and 46.4% after 600s.
Find the order of reaction.

F - 6059 | (P.T.O.)

http://www.bteuponline.com

wodaurjuodnalg mmm//:dpy



woddurjuodnalq mmm//:dny

. http://www bteuponline.com
(2,100 gﬁ-qﬂ Code No. 0223
b) Define half - life of chemical reaction A — B. How is it related to the
initial concentration of A?

c) Explain differential method of analysis of kinetic data.

Q3) Attempt any two parts of the following. [2 x 7 = 14]

a) Liquid A decomposes by first order kinetics in an isothermal batch reactor.
Fifty percent of A is converted in 300 S. Determine the time required for
a conversion of A of 75%.

b) Differentiate between holding time and space time for flow reactors.

c) What is an idle plug flow reactor? Discuss its application in chemical
process industries.

Q4) Attempt any two parts of the following. [2 x 7= 14]
a) What is an autocatalytic reaction? Draw rate concentration curve for
autocatalytic reaction and explain it.

b) What are packed bed reactors? Discuss their applications in a large
scale chemical plant.

¢) In an isothermal batch reactor 70% of a liquid reactant is converted in
780 S. What space time and space velocity are needed to effect this
conversion in a mixed flow reactor?

Q5) Attempt any two parts of the following: [2 x 7 = 14]
a) Define rate of heterogeneous reaction. Discuss its variation with
composition, temperature, pressure, heat and mass transfer.

b) Discuss the ideal contacting patterns for two flowing fluids - one fluid
in plug flow, the other in mixed flow.

c) Ata given value of E/R (ratio of activation energy and gas constant),
the ratio of rate constants at 500 k and 400 K is 2 if Arrhenius law is
used. What will be this ratio if transition state theory is used with the
same value of E/R ?

B AR R
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0.3) PafaRas § 64 2 vl & 3w R [2 x 7 = 14]
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¥ for smavas wma f o i
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Yoz ag fge 7 g 22 T2 vamfe sam § 3@ swahi @ auis Rl

quadia dufgeey 4 ga sfusns =1 aw vidwa 780s @ wurafa g 21 fsm
varg fae 38 wuvw & I 1 & e Wh 2ren e | an @ Ene?
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E/R (wfsrau s @ #a derie &1 siqum@) & 33 w@ @ 500K v 400K @ =
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