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1) All Questions are COMPULSORY.

2) Figures to the right indicate FULL marks.

3) Assume suitable data if necessary,

4) Use of none-Programmable calculator is allowed.

5) Draw neat and labeled diagrams wherever necessary.

Q.1

Q.2

Q3

a) Draw idcal contacting patterns for two flowing fluids.

b) Derive the relation for diffusion through chemical reaction controls for
spherical particles of unchanging size. %

OR ANSY
N

An ore of uniform size particles is to be roasted in _aEidized bed reactor. The time

required for complete conversion of solid partigles is 20 minutes and the mean

residence lime of particles in the bed is 48 mi _____utenghe solids remain unchanged

in size during reaction. Calculate the frqgt@g}r} of the original ore remaining

unconverted assuming N
i) Chemical Reaction step as ratéfc?“htrolling
i) Ash diffusion as rate controllinp?

R
a) Draw concentration proﬁlegf rdndss transfer with chemical reaction,

b) Dilute A diffuses througl@\s; gnant liquid film onto a plane surface of solid

B. On this surface, A ant:E act to yield liquid product R which then diffuses

back through the ﬁln@\\i\nto the main liquid stream. Develop the overall rate
expression for the I@'S, reaction.

S ,
We plan to remo@@% of the reaclant present in a gas stream by absorption
in water. Find the height of tower required for countercurrent operation.

Data : For gas stream
Fg= 800 mol/hr at n=10° Pa
pain= 1000 Pa

Paow = 100 Pa

For the packed bed

Fi= 80,0000 mol/hr

kga= 0.36 mol /(hrm® Pa)
kia= 72 /hr

Molar density of liquid under all conditions is = Cr= 55556 mol/m’
Ha= 17(Pa .m*)/mol

k=0 m* (mol.h)

a) Discuss Langmuir adsorption isotherm.,

b) Give various methods for preparation of catalyst.
OR

a) Give reasons for deactivation of catalyst

b) Illustrate importance of adsorption isotherm
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Q.5

Q.6

How much catalyst is needed in a packed bed reactor with very large recycle ratio
(assume mixed flow) for 35% conversion of 2000mol/hr of pure gaseous A at 3.2

atm and 117°C if the stoichiometry and rate are given by
A~>4R ,—r'y=96551/(hkgcat)Cy

OR

How much catalyst is needed in a packed bed reactor with very large recycle ratio
(assume plug flow) for 30% conversion of 3000mol/hr of pure gaseous A at 3.2
atm and 1179C if the stoichiometry and rate are given by

A > 4R ,—1r'4 =9655 /(h.kgcat) G4

Derive the relation for rate of diffusion through single cylindrical pore.

OR

Discuss on
i) Thiele modulus
i) Design aspects of fluidized bed

Ab\ehavior “

OR N
Foned i
Give experimental methods for finding remden{q \txme distribution for non-ideal

behavior of fluid. b

Discuss on “ Role of RTD in determining non ideal
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