18BTS2

h Semester B.E. Degree Examinzi'tioh; June/July 2024
Chemical Reaction Engineering
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§ Note: Answer any FIVE full questtons, choosing ONE full question from each module.
Q
E ‘Module-1
8 1 a The rate of bimolecular reaction at 227°C is ten times the rate of 127°C. Find the activation
- energy of this reaction from Arrhenius law. (06 Marks)
‘% b. Define the following : J
: 1)  Order and molecularity 11) Elementary and non elementary reaction
;; 1)) Law of mass action. g (06 Marks)
z c. Explain Integral and differential method of analyzmg the kinetic for constant volume
Iy system. 1 (08 Marks)
2 a. Derive an integrated rate equation for bimolecular irreversible 2" order reaction both
interms of concentration and conversion. (2A — P, where C4 = Cp). (10 Marks)
b. After 8 min in a batch reactor reactant A (Cro=1 moles/ht) is 80% converted. After 18 min,
the conversion is 90%. Find the rate equation to represent this reaction. (10 Marks)
Module-2 ;
3 a. Derive the design equatron for a steady state plug flow reactor both mtermq of concentration
and conversion. : (10 Marks)

b. 1 fpm of a liquid containing A and B flows into a- mlxed flow reactor (MFR)
[Cao = 0.1mole/lit and Cpo = 0.01 mole/ht] of volume 1 lit. The material reacts in a complex
manner for which the stiochiometry is unknown. The outlet stream from the reactor contains
A ,Band C (CA = 0.02mole/lit , ‘Cg=0.03 mole/ht and Cc = 0.04 mole/lit). Find the rate

equatlon of A, B and C for the condltlon within the (10 Marks)

OR
4 a. Derive the design equatron for batch reactor both interms of conversion and concentration
“with a graphical representation. (10 Marks)

b. A liquid stream of 1 mole/lit passes through 2 MFR’s in series. The concentratron of A in
" the exit of 1% reactor is 0.5 mole/lit. Find the concentration of exit stream of 2™ reactor if the

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

v,
reaction is 2 order w.r.t A[ T3 i EJ (10 Marks)
: 1
Module-3

5 a. Explain the pulse experiment to idealize the non ideal reactor. (10 Marks)
b. With a neat sketch, explain the reasons for non ideality in the reactor operations. (06 Marks)

c. Write a brief note on characteristics of trach. (04 Marks)

OR
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A first order liquid phase reaction, A — P, -rp = KCA ] where K =0.307 min" is carried out
in a reactor for which the results of pulse tracer test is given below. Calculate the conversion
using ideal PFR , ideal MFR and tanks in series model. (12 Marks)

t, min 0|5
epulge g/llt O 3 . W
Derive an equation for Residence Time Distri

(08 Marks)

Module-4
Derive Michaelis — Menten equation stating all assumptions. . (10 Marks)
Determine M.M parameters Vmax d K,, for the reaction =~

Urea + Urease ¢ p— [ES]——ﬁ——> NH; + CO; + Enzyme.
K, A 4 A

The rate equation is given below as a function of urea concentration.

Urea, [S] '(Kmo1/m3)) 0.2 [0.020.010.005 [ 0.002
Rate, V (Kmol/m’, sec) | 1.082| 0.55/038| 0.2 | 0.09

(10 Marks)

ompetitive inhibition.
(12 Marks)
(08 Marks)

— Piret modeLof growth rate of micro

Discuss about Monod ‘model and Lue de

organisms. : i (12 Marks)
Discuss in detall the thermal death kmetlcs f micro orgamsms (08 Marks)
erte a note on the different medium equirement (10 Marks)

e objective of heating , holding and cooling operatlons of sterilization. (10 Marks)
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