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III-B.Tech .II Semester Examination April, 2003

CHEMICAL REACTION ENGINEERING - I
(Chemical Engineering)

Time: 3 Hours






Max. Marks: 70

Answer any Five questions

All questions carry equal marks

---

1.a)
Derive an expression relating KP, KN, and KC where K stands for rate constant and P,N and C stands for partial pressure, mole fraction and concentration respectively.

   b)
For a gas reaction at 400oK the rate in represented as 
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i) What are the units of rate constant?


ii) What is the value of rate constant for this reaction if the rate is expressed as 
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2.a)
What  are autocatalytic  Reaction ? Draw the rate conc. curve for 
autocatalytic 
reactions.







                            

    b)
Find the overall order of the irreversible reaction 2H2+2NO (N2+2H2O from the 
following constant volume data using equimolar amounts of hydrogen and nitric 
oxide:


Total pressure,mmHg        :      200
240
280
320
360


Half-life ,sec                      :      265
186
115
104
 67                             


3.
A homogeneous liquid phase reaction 

            A->R,              -rA=kCA2

            takes place with 50% conversion in a mixed reactor.

                i)
What will be the conversion if one 6 times as large replaces this    reactor 
–all else remaining unchanged?
                ii)
What will be the conversion if the original reactor is replaced by a plug 
flow reactor of equal size-all else remaining unchanged?
4.
A high molecular weight hydrocarbon stream  A  is fed continuously to a high temperature mixed reactor where it thermally cracks (homogeneous gas reaction) into lower molecular weight materials,  R  by the reaction,

A ( 5 R  By   changing the feed rate different extents of cracking are obtained as follows:

FA, millimol/hr       300   1000    3000     5000

CA, millimol/hr     16       30        50         60

The internal void  volume of the reactor is 0.1 liter and the feed concentration is 100 millimol/liter.  Find rate equation  to represent the cracking reaction.
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OR
5.a)
Derive an expression for the concentration of reactant in the effluent from a series 
of mixed reactors of different sizes. Let the reaction follow first–order kinetics 
and let the holding time in the ith reactor be (i.

   b)
Show that this expression reduces to the appropriate equation when the reactors 
are all the same size.

6.
Equimolor quantities of A, B and D are fed continuously to a mixed flow reactor when they combine by the elementary reactions.



A + D
K1    R





With K2  K1 = 0.2


B + D   K2    S

a) If 50% of the incoming A is consumed what fraction of products formed is R. 8 

b) If 50% of the incoming D is consumed what fraction of products formed is R. 8

7.
A homogeneous first order chemical reaction is carried out in a stirred tank reactor. The specific heat and density are 0.9 cal/g.  0C and 1.2 g/cm3 respectively.  The volume of the reactor is 10 liters and the volumetric flow rate is 200 cm3/s.  The heat of reaction is (Hro = -46000 cal/gmole and specific reaction rate is given by:  k = 1.8 X 105 e-12000/RT sec-1.  There is no product in the feed stream and the reactor operates adiabatically with feed entering at 200C.  Estimate the possible temperature and conversion for stable operation, if the concentration of the reactant in the feed is 3.0 gmoles/liter.




 

8.
Write detailed notes on 


(a) Integral and differential methods


(b) Total volume and total pressure methods.
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