Code No: 320853

III B.Tech., II-Semester Supplementary Examinations, November-2003

CHEMICAL REACTION ENGINEERING

(Chemical  Engineering)

Time: 3hours







Max.Marks:70

Answer any FIVE questions

All questions carry equal marks





                    ---- 


1.
The formation and decomposition of phosgene has been found to proceed as follows:
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Forward reaction = 
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Reserve reaction = 
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Determine which of the following mechanisms is consistent with these experimentally
 found rates.

Mechanism I:  cl2⇋2cl* fast, at equilibrium

cl*+co⇋cocl* fast, at equilibrium
cocl*+cl2⇋cocl2+cl* slow and rate controlling


Mechanism II:
cl2⇋2 cl*fast, at equilibrium




cl*+cl2⇋cl3 fast, at equilibrium




cl3*+co⇋cocl2 cl* slow and rate controlling.

2.
The following data are obtained at 00 C  in a constant volume batch reactor using pure gaseous A:


	Time, Min
	0
	2
	4
	6
	8
	10
	12
	14
	(

	Partial pressure

of A, mm
	760
	600
	475
	390
	320
	275
	240
	215
	150



The stachiometry of the decomposition B,




A(2.5R


Find a rate equation which satisfactorily represents this decomposition.

3.
Substance A reacts according to second order kinetics and conversion is 95% from a single flow reactor.  We buy a second unit identical to the first.  For the same conversion, by how much is the capacity increased if we operate these two units in parallel or in series?


(a)  The reactants are both plug flow


(b)  The reactants are both mixed flow.
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OR
4.
A specially designed vessel is to be used as a reactor for a first order liquid reaction.  Since flow in this reactor is suspected to be non-ideal, tracer tests are conducted  and the following concentration readings represent the response at the vessel outlet to a delta function tracer input to the vessel inlet.  What conversion can we expect in this reactor if conversion  in a mixed flow reactor employing the same space time is 82.18%.

	Time, t,s
	10
	20
	30
	40
	50
	60
	70
	80

	Tracer
Concentration
	0
	3
	5
	5
	4
	2
	1
	0


5.
An isomerization reaction has the simple form, A(B.  Assuming that the operating conditions and the condition of the catalyst are such that the  external and internal diffusion steps have negligible concentration gradients. Propose a rate equation for the case, where adsorption of A on the catalyst is (12) controlling.

The mechanism is adsorption of A, reaction on the surface to form adsorbed B and desorption of B into the gas phase.

6.
Determine the activation energy and the frequency factor from the following data for the bimolecular formation of methyl ethyl ether in ethyl alcoholic solution:
	T, oC
	0
	6
	12
	18
	24
	30

	105K lt/gmole –s
	5.6
	11.8
	24.5
	48.8
	100
	208


7.
An 8.01 gram sample of Glaucosil is studied with Nitrogen adsorption at 
-195.80C.  The following data are obtained:
	Pressure mm Hg
	6
	25
	140
	230
	285
	320
	430
	505



	Volume adsorbed cm3

(at 00 C and 1 atm)
	61
	127
	170
	197
	215
	230
	277
	335


8.
Write short note on the following:


(a) Integral method of analysis


(b) Different methods to determine order of a reaction


(c) Dispersion model


(d) Adsorption isotherms.
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