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1 The response curve for a step input signal from a reactor is called C-curve. The variance of C-
curve in a 'tanks in series model' comprising of 'm' tanks is equal to

Al m
B] 1/m
C] vm
D] m2
2 Pick out the wrong statement.
A] Exit age description function (E) and internal age distribution function (1) are related

as, E =-(dl/d6)

B] Chemisorption studies are useful in the determination of catalyst surface area and
pore size distribution

C] A higher temperature favours the reaction of higher activation energy

D] A catalyst increases the potential energy barrier over which the reactants must pass
to form products

3 The single parameter model proposed for describing non ideal flow is the
model
Al Tank in series
B] Dispersion

Cl Both A& B

D] PFR



Tanks in series model is --------------------- parameter model

Al Zero

B] One

C] Two

D] Three

Segregation Model is parameter model
Al Zero

B] One

C] Two

D] Three

Dispersion Model is parameter model
Al Zero

B] One

C] Two

D] Three

If a solid-gas non-catalytic reaction occurs at very high temperature, the rate controlling step
is

Al film diffusion

B] chemical reaction
C] ash layer diffusion
D] pore diffusion

The time needed to achieve the same fractional conversion for particles of different sizes (d)
when chemical reaction controls, is proportional to

Al D
B] vd

C] D1.5



10

11

12

D]

Calculate the time required for complete burning of particles of graphite at 9000C and 1 atm
of size RO=5 mm pB = 2.2 g/cm3, PAg = 0.08 atm, R = 82.06 cm3 atm/mol K k*'" =20 cm/sec

Al
B]
Cl

D]

Al
B]
Cl

D]

4505.5 sec
3505.5 sec
5505.4 sec

6000 sec

resistance is not involved in the combustion of a carbon particle
Ash
Gas film
None of these

Chemical reaction

A fluidised bed is charged with particles of single size at a rate of 2 kg/min.The bed contains
60 kg of solids. Find the mean residence time of solid for no carry over of particles

Al
B]
Cl

D]

30 min

60 min

40 min

20 min

If Tis the time necessary to consume the entire solid particle. which one of these is the
correct relation for the case of reaction controlled condition? Note: All the symbols used
have the usual meaning.

Al

B]

Cl

D]

_ pPBPBRE
6DoC a0

— PBRo

T 7
k Cao

__ PBRo
3k"Cag

BR
T:P 0

k”CAo
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An ore of uniform size particles is to be roasted in a fluidised bed reactor. The time required
for complete conversion of solid particles is 20 min and the mean residence time of particles
in the bed is 48 min. The solids remain unchanged in size during reaction. Calculate the
fraction of the original ore remaining unconverted assuming chemical reaction step as rate
controlling

A] 10.6 %
B] 9.6%
C] 23%
D] 54%

An ore of uniform size particles is to be roasted in a fluidised bed reactor. The time required
for complete conversion of solid particles is 20 min and the mean residence time of particles
in the bed is 48 min. The solids remain unchanged in size during reaction. Calculate the
fraction of the original ore remaining unconverted assuming Ash diffusion step as rate
controlling

A] 8.6 %
B] 4.5%
Cl 7.6%
D] 10.6 %

Catalyst carriers

A] Have very high selectivity

B] Increase the activity of catalyst

C] Provide large surface area with a small amount of active material
D] Inhibit catalyst poisoning

A reaction which is catalysed by a base is catalysed by all substances which have a tendency
to

A] Lose a proton
B] Gain a proton
C] Gain a electron

D] All of above

explains the mechanism of catalysis
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Al
B]
Cl

D]

Activated complex theory
Collision theory
Thermodynamics

None of these

For high value of kg, which contactor is suitable?

Al
B]
Cl

D]

Bubble column
Packed column
Spray Column

Trickle Bed

Fluidised bed reactors are characterised by the

Al
B]
Cl

D]

For nearly isothermal operation involving large reaction time in a liquid-phase reaction, the

Uniformity of temperature
Comparatively smaller equipment
Very small pressure drop

Absence of continuous catalyst regeneration facility

most suitable reactor is a reactor.
Al stirred tank

B] tubular flow

C] batch

D] fixed bed

Which of the following is a controlling factor in very fast heterogeneous reaction?

Al
B]
Cl

D]

Heat and mass transfer effects
Pressure
Temperature

Composition of reactant
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is the controlling step in a highly temperature sensitive fluid-solid non-catalytic

reaction.

Al Gas film diffusion
B] Ash diffusion

C] Chemical reaction
D] none of these

A trickle bed reactor is the one, which

Al
B]
Cl

D]

has altogether three streams either entering or leaving.
processes three reactants at different flow rates.
processes three reactants with same flow rate.

employs all the three phases (i.e.. .solid, liquid and gas).

The 'E' curve for a non-ideal reactor defines the fraction of fluid having age

between t and t + dt

Al
B]
Cl

D]

At the inlet
At the outlet
In the reactor

Averaged over the inlet and outlet

For a first order isothermal chemical reaction in a porous catalyst, the effectiveness factor is
0.3. The effectiveness factor will increase if the

Al
B]
Cl

D]

Catalyst size is reduced or the catalyst diffusivity is reduced
Catalyst size is increased or the catalyst diffusivity is increased
Catalyst size is increased or the catalyst diffusivity is reduced

Catalyst size is reduced or the catalyst diffusivity is increased
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Answer: Option B

Answer: Option D

Answer: Option C

Answer: Option B

Answer: Option A

Answer: Option B

Answer Option A

Answer Option A

Answer Option C

Answer Option A
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Answer Option A

Answer Option D

Answer Option B

Answer Option C

Answer Option: C

Answer Option: B

Answer Option: A

Answer: Option B

Answer: Option A

Answer: Option A

Answer: Option A

Answer: Option C

Answer: Option D

Answer: Option B

Answer Option: D



