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<br>

Subject Code: ICH402

<br>

QI.

<br>

|Time: 3Hrs)

<br>

Note: Atempt All Questions. All Question carry equal marks.

<br>

Q2.

<br>

a Differentiate between differential and Integral analysis

<br>

(a)

<br>

(b)

<br>

Q3.

<br>

b Derive the perfomance equation for ideal Plug Flow Reactor and state the assumption

<br>

used.

<br>

(a)

<br>

Answer ALL parts.

<br>

(b)

<br>

reaction?

<br>
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<br>

CIEMICAL REACTION ENGINEERING-I

<br>

c A reaction is S0% complete in 20 min. How much time wil be taken to complete 75%

<br>

A first order reaction is 25% complete in 50min. What would be concentration at the

<br>

end of another 50 min if the initial concentration of thereactant is 5.0x 10' mol dm "?

<br>

d A 110-K n-nonane thermally cracks (breaks down into smaller molecules) 20 times as

<br>

rapidly as at 1000 K. Find the activation energy for this decomposition.

<br>

Answer ALLparts.

<br>

B.TECH.

<br>

The first-order reversible liquid reaction.

<br>

A>R,

<br>

For an elementary reaction A+B Product,the reaction rate at 500 K is 10times the

<br>

reaction rate at 400 K. Calculate the activation energy for this reaction.

<br>

Time, min

<br>

Roll No.:

<br>

OR

<br>

Answer ALL parts.

<br>

OR

<br>

After 8 minutes, conversion of A is 33.3% while equilibrium conversion is 66.7%. Find

<br>

the rate equation for this reaction.

<br>

0

<br>

2

<br>

CAD = 0.5 mol / liter, CRO = 0; takes place in a batch reactor.

<br>

The following data are obtained at 0°C in a constant-volume batch reactor using pure

<br>

gaseous A:

<br>
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<br>

[Max Marks: 70]

<br>

OR

<br>

8 10 12 14

<br>

600

<br>

|Partial pressure of A, mm 760

<br>

320. 275 240 215

<br>

The stoichiometry of the decomposition is A- 2.5R. Find a rate equation which

<br>

satisfactorily represents this decomposition.

<br>

4 6

<br>

475 390

<br>

The half-life of aradioactive substance 91X is 20 years. Calculate the decay constant. In

<br>

how many years three quarters of the given amount of substance will disappear?

<br>

Derive the performance equation of recycle plug flow reactor.

<br>

A liquid reactant stream (1mol/liter) passes through two mixed flow reactors in a series.

<br>

The concentration of A in the exit of the first reactor is 0.5 mol/liter:. Find the concentration

<br>

in the exit stream of the second reactor. The reaction is second-order with respect to A and

<br>

V/Vi=2.

<br>

OR

<br>

150

<br>

An aqueous feed containing A (1 mol/liter) enters a 2-liter plug flow reactor and reacts

<br>

away (2A+R, -IA, =0.05C, mol/liter.s). Find the outlet concentration of A for a feed rate

<br>

of 0.5 liter/min.

<br>

Marks

<br>

3.5

<br>

3.5

<br>

3.5

<br>

3.5

<br>

7

<br>

7

<br>
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<br>

Q4.

<br>

(a)

<br>

(b)

<br>

Q5.

<br>

(a)

<br>

(b)

<br>

Answer ALL parts.

<br>

Forthe reaction A R S in a plug flow reactor, derive that

<br>

ki

<br>

Answer ALL parts.

<br>

For the reaction A RS in a mixed flowv reactor, derive that

<br>

Derive thc performance equation of recycle plug flow reactor.

<br>
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<br>

Explain RTD, C curve and E curve with proper sketches

<br>

100 liters/hr of radioactive fluid having a half-life of 20hr is to be treated by passing it

<br>

through two ideal stirred tanks in series, V = 40000 liters each. In passing through this

<br>

system, calculate how much will the activity decay?

<br>

For an irreversible first-order liquid-phase reaction (C0 = 10 mol/liter) conversion is

<br>

90% in a plug flow reactor. If two-thirds of the stream leaving the reactor is recycled to

<br>

the reactor entrance, and if the throughput to the whole reactor-recycle system is kept

<br>

unchanged, what does this do to the concentration of reactant leaving the system?

<br>

Subject Code: ICH402

<br>

Q. No.

<br>

1(a)

<br>

1(b)

<br>

1(c)

<br>

Subject Name: Chemical Reaction Engineering I

<br>

1(d)

<br>

2(a)

<br>

k1 k2

<br>

2(b)

<br>

3(a)

<br>

3(6)

<br>

4(a)

<br>

4(b)

<br>

5(a)

<br>

5(b)

<br>

CO-BL Mapping

<br>

Marks

<br>

3.5

<br>

3.5

<br>

OR

<br>

3.5

<br>

3.5

<br>

k2/(k2 -kl)

<br>

7

<br>

7

<br>

7

<br>

OR

<br>

7

<br>

7

<br>

CO

<br>

1

<br>

2

<br>

1

<br>

2

<br>

2

<br>

3

<br>

BL

<br>

4

<br>

2

<br>

3

<br>

5

<br>

2

<br>

3

<br>

3

<br>

7

<br>

7

<br>










