"and non-elementary reactions.

? Explain how i IS rate of reaction is depe

ndent on temperanure?
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Note:
1. Question No. 1 is compulsory.,
2. Attempt any three questions out of rémaining five questions,
3. Assume suitable data wherever necessary.,
4. Figures to right indicate full marks.
- Q.1  Answer the following
= a. Differentiate oei‘chtl ¢icmenta
3 b. Whauc Arrhenius law"
= c. It pyrolysis of ethane proceeds with an activation energy of abOLt 30
;;h faster 1s the decomposition at 650°C than at 5 00°C?
‘f_ s . i, Denne rate of reaction, order and molecularity of reaction,
.:., Q 2 a. Liquid A i decomposed fo 50% in 10 min. F;
-:;:f_ when the reactor obeys:
“}_f_“:“ 1) first order kinetics

Q.3 a. Derive the model equation for cell culture for fed batch reactor.

> b. At room temperature sucrose is hydml yzed by

11) second order kinetics

biocatalyst.

as follows:

Sucrose Sucrase

poa

Starting with a sucrose concentration Cao = 1.0 millimolAlit and an €nzyme concentration

>

Products

the catalytic action of the €NZyme Sucrose

Ceo = 0.01 millimollit, the following kinetic

(Cencentrations C.d(‘u aie

b. Derive the equation for concentration profile of first order reaction using a spherical

data are obtained in a batch reactor
d from optical rotaion measurements’ X

0kJ/mel Low much
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Determine whether these daia can be reasonably fitted by a kinetic equation of the

Michaelis- Menten TyDE, OF —rp = k3CACEg
Ca+Chy

Where Cy = Michaclis cons tant. It the fit is reasonable, evaluate the constants x3 and
Cut. Solve by the integral method. |

Q.4a. Explain the step by step methed of differential method of i mterprefatlon of batch reartmn

data.,
b. Anaqueous phase reaction A *R proceeds as follows:
t(sec) [ 780 2080 13540 [9200 ]
Xa(®) | 11.2 25.7 36.7 1 $8.2 N

Find the reaction rate constant and the order of reaction. Determine the time required for

50% convemon of A. Assume Cap=0. 05mol/lit.

Q Sa. A+B » C takes piace in a two stage CSTR one of vclume 100m> and the other

25m°. The volumetric feed rate is 20 litYmin. Cp = Cg = = wm mol/lit and the: ovarall
rate constant i 1S 0.010 it/gm mol.min. Calculate the OVul'a]i mnversmn

b. Derive dispersion "IlUdF‘l for non-ideal reactors.,
Q.6 Write a note on ( Any four)
| a. Series and parallel reactjons
b. Effectiveness factor anai Thiele modulus |
c. Perfusion reactor | *:
d. E curve, F curve and C cur;fe' fpxz non-ideal reactors

e. Air lift reactor
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