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Answer all QUESTIONS

1. Distinguish between limiting reactant and excess reactant.



 [3M]

2. Define relative and percentage saturation of the mixture. 



 [3M]

3.Define fermentation. Name some fermentation products. 



 [3M]

4. Calculate the standard heat of reaction : 





 
[3M]
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5. State law of conservation of mass for unsteady state and steady state systems. 
[3M]

6. How does the concentration of reactants vary in a plug flow reactor. 

  
[2M]

7. A mixture of methane and ethane has an average molecular weight of 21.6. Find the 
composition. 








  
[2M]

8. How many g moles of Nitrogen will occupy 1000 m3  at 112*103 N/m2  and 400K.
[2M]

9. Define heat of combustion and heat of formation. 




  [2M]

10. Fine the volume of 100kg of hydrogen and 100lb of hydrogen at standard conditions? 









  


[2M]

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. 
A natural gas has the following composition, all figures being in volumetric 
percent: Methane, [image: image5.png]CH, = 83.5%,Ethane ,C;Hg = 12.5% ,Nitrogen,N; = 4.0%



. 
Calculate: 



(i) Composition in mole percent 



(ii)Composition in weight percent 



(iii)Average molecular weight 



(iv )Density at standard conditions, as pounds per cubic foot.                                                                                          

2. 
The air in a room is at 400C and 101.3 KPa. The partial pressure of water 
vapour in it is 
3.59 KPa. Calculate: 



(i)
Absolute humidity, saturation humidity, percentage saturation  and 



percentage relative humidity of the air.



(ii)
What percentage of water vapour is condensed if the air is cooled 




in a cooler to 120C at constant pressure. The vapor pressure of 




water  at 400C and 120C are 7.384 and 1.40 KPa respectively.   

3. 
An aqueous solution of Na3PO4 contains 5% Na3PO4  and some traces of 
impurity .It is 
desired to produce 600Kg/hr of Na3PO4 .12H2O crystals using evaporator and crystallizer 
units. The concentrate from the evaporator containing 35% Na3PO4 by weight is 
cooled 
to 2930K in the crystallizer where the hydrated crystals are obtained. One out of 
every 
10kg of mother liquor from the crystallizer is purged to get rid of the impurities 
and 
the rest is recycled to evaporator. The solubility of  Na3PO4 at 2930K is 9.9% by 
weight. Calculate the 
kg/hr of feed solution and Kg/hr of water evaporated. 

4. a. 
Explain the calculation of enthalpy of a solution.                                        

[4M]

    b. 
Discuss about energy balance for cell cultures.                                            

[6M]

5. a. 
The waste acid  from a nitrating process contains 25% HNO3, 50% H2SO4 , 25% 
water, 
this acid is to be concentrated to 30% HNO3, 60% H2SO4, by the addition 
of 90% HNO3, 
95.3% H2SO4. Calculate the weight of acids to obtain 10,000 kg of 
desired acid.

    b. 
Pure ethylene is heated from 300C to 2500C at a constant pressure. Calculate the 
heat 
added per kmole CP=2.83+28.601*10-3T-87.26*10-7T2 where CP is in kcal/kmol K and T            
in K   

6.
 A storage tank contains 10,000 kg of a solution containing 5% acetic acid by weight.         
A fresh feed of 500kg/min of pure water is entering the tank  and dilutes the solution

 in the tank. The mixture is stirred well and the product leaves the tank at a rate of                     
500kg/min.  At what instant of time the acid concentration in the tank will drop to 1% 
acetic acid by weight? After one hour of operation, what will be the concentration in 

the tank.     

7. a. 
Discuss the relationship between volume and mass for gaseous substances. What is the 
basis for any chemical calculation?                                                                                                                             

    b. 
Discuss the effect of temperature on vapor pressure.                                                                    

8. a. 
Discuss briefly about  filtration and distillation.                                                                         

    b. 
Write a detailed note on Thermodynamics of microbial growth.                                                 
-- 00 -- 00 --

Note: a)  No additional answer sheets will be provided.


          b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.


          c)  Assume any missing data.
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