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CHE501: Chemical Reaction Engineering i Time: 3 hours Max. Marks: 100

Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.

3. Writing appropriate units, nomenclature, and drawing neat sketches/schematics/ flow chart wherever,
required are an integral part of the answer.

Q1A Objective type multiple choice questions
i. . A catalyst : _ 1
(a) Decrease the activation energy :
(b) Alter the reaction mechanism
{c) Increase the frequency of the collision
- {d) All of these answers
~ii. ' Chemical Reactions involves the part;mpatlon of 1
(a) Electron, (b) protons, (c) neutrons, (d) nuclei
iii.  If a solid gas non catalytlc reaction ogcurs at very high tempera’mre the rate of 1.
controlling steps is

(a) Film diffusion, (b) chemical reaction,
(c) ash layer diffusion, () pore diffusion
iv. Foran ideal steady state mixed reactor the performance equaﬁon for constant densr{y 1
. system is
'(a)TIC’AO"CA, (b)T:CAO—CA’ (C)T:CAO_?A, (d)’[= (_FA)
' (=7 (-r )V (=r)C 0 Cao—C

v. | An Irreversible first order reaction occurs in presence of a spherical porous 1
catalyst particle. The expression for effectiveness factor(n) for a spherical

catalyst particle is given by

o3 11 _if 3¢
n qitamﬁ ng ©n ¢( oty ¢] =5\ comg ¢2]’” tanh ¢

vi.: Consider an irreversible, solid ca’ralysed hqmd phase first order reaction. The 1

diffusion and the reaction resistances are comparable. The overall rate constant |

(k) is related to the overall mass transfer coefficient (km) and the reaction rate

constant (k} as
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_ (a)f’cﬁ,,w”/;C ; (D)k, = o @k == (dDk, =k+k

m

vii, For the reaction 2R —> T, the rates offormatlon,rR,rsand rTof the substances R,r Sand T -

 respectively, are related by
@ 2rm=rr ., M2m,=-7r, () rg=-2rr; (A} r=-2r1
viii The dimensions of rate constant for reactions 3A—B are (1/ g mole)/min. Therefore the
" reaction order is —

(a) 0; (d) 1; (c)2; (d)3
S Evet fo.ﬂﬂo;;ving S _- S
(a). k=ke "% () Effectiveness factor for 1% order
) D/ul (I} Dispersion number
o (L /NET D) (1) Arthenius law
INEID

QZ Short answer type questlons 4 questlons @5 marks)
Defme the Prandt], Schmidt, Lewis numbers and effectlve dlffuswl’ry ( e).

Explam the rate controlhng step with some examples

reaction.

Q4A 5 The overall reaction /1’ B (smgle site mechamsm) How to derive the overall rate law

if Adsorption is rate controlling step.

QSAWhy most of chemical process mdus‘cry usmg heterogeneous catalytlc as
compare to the homogeneous catalytic. What are the different types of |

. heterogeneous catalyst? '
_Q.6A , If in the reaction two molecule are - participating than A4+ B 2 C Write the Adsorption,

gl chemlcal reachon and desorptron steps for smgle site mechamsm
o E——

Q6A ” The"e;/grgl'lreactioﬁ A= B (single site mechanism).-ﬂerv to derive the overall rate faw

if Adsorption is rate controiling step.

'Q7A - How is the binary diffusivity defined? How is seli-diffusion defined? Give
: - typical orders of ‘magnitude Of diffusivities for gases, liquids, and solids.
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;MQ.SKW“-‘Defme the Thiele modulus and  Effectiveness factor for first order catalytlc‘
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' Q-SA Derive the fﬁﬁdamentd'l' d‘i'ffus'ioh equa‘ﬂon for f'ectangliaf tdo'rd‘iné"cegﬁférﬂ 10
app}x SPP;y oW —-E%ELL

== — — Az -+ rA =
o oy 0z ot

WhereW, W, and W, are the molar flux in x, y and z respectively.
Q.9A Caleulate the mass flux of reactant A o a single catalyst pellet 1 cm in diameter 20
suspended in a large body of liguid. The reactant is present in dilute concentrations, and
the reaction is considered to take place instantaneously at the external peliet surface |
(ie.,Ca = 0).The bulk concentration of the reactant is 1.0M, and the free-system liquid
velocity is 0.1 m/s. The kinematic viscosity is 0.5 centistoke (¢S; 1 centistoke = 10°¢..

* m%/s) and liquid diffusivity of A is 10"°m*s. T = 300K.
OR

094 . | S ‘ | S ( kAP )"ifzé -
Define the adsorption isotherm and derive the isotherm equation C,, = —4-2——L- for
1+ 2(k,10,)

_ dual site Adsorption CO+2S-*>C.Sﬂ~O_._S L ]

Best |
of é
Luck |
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