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 Note: No additional answer sheets will be provided.

Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
1. Distinguish between G- atoms and Lb- atoms of an elementary substance.

2. Calculate the weight of 100 cu.ft of water vapor, measured at a pressure of 15.5 mmHg and 306 K.

3. Define conversion and yield.

4. Differentiate between intensive and extensive properties with examples each.

5. The latent heat of vaporization of ethyl alcohol is experimentally found to be 204 cal/gm at its normal boiling point of 78 0C. Its critical temperature is 243 0C. Estimate heat of vaporization at a temperature of 180 0C.

6. Differentiate between a PFR and CSTR with suitable example.

7. Convert 499g CuSO4.5H2O into mol. Find equivalent mol of CuSO4 crystals.

8. The vapor pressure of ethyl ether is 185 mmHg at 0oC .Latent heat of vaporization is 92.5 cal/gm at 0oC.Calculate vapor pressure at 20 oC

9. Define the terms recycle ratio and selectivity.

10. Calculate the vapor pressure of n- hexane at 305K using Antoine equation.                Given A= 5.9951, B=1168.70 and C= -48.95.

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. Calculate the weight of iron and steam required to produce 100lb of H2 and the weight of Fe3O4 formed and what volume will the H2 occupy at standard conditions.
2. Calculate total pressure and composition of vapors in contact with a solution at            100 oC containing 35% benzene, 40% toluene and 25% othoxylene by weight.
3. It is required to make 1000kg mixed acid containing 60% sulfuric acid, 32% nitric acid and 8% water by blending spent acid containing 11.3% nitric acid, 44.4% sulfuric acid and 44.3% water, aqueous 90% nitric acid and aqueous 98% sulfuric acid all percentages by mass. Calculate the quantities of each of the three acids required for blending.
4. In the production of metallic Manganese, 10kg of Manganese oxide, Mn3O4, are heated in an electric furnace with 3Kg of amorphous carbon. The resulting products are found to contain 4.8Kg Manganese metal, and 2.6 Kg of MnO as slag. The remainder of the products consists of unconverted charge and CO gas. Calculate the standard heat of reaction of this process for the entire furnace charge.

Given heat of formation of active reactants:  Mn3O4 = -331,400kcal, C= 2600 kcal.

Given heat of formation of products: MnO= -92000Kcal, CO= -26416 Kcal.

5. Derive an expression for the energy balance of a steady flow incompressible fluid with all the appropriate definitions.
6. A vapor at 411K and standard atmospheric pressure , containing 0.72 mole fraction benzene and 0.28 mole fraction toluene serves as a feed to the fractionating column in which it is separated into a distillate containing 0.995 mole fraction benzene and 0.97 mole fraction toluene as bottoms. The reflux ratio is desired to be 1.95. For a feed of 100 Kmol, compute the overall material balance.
7. Calculate specific volume of superheated steam at 100 bar and 623.15K using ideal gas law and Vanderwaals equation. Given Pc= 220.76 bar and Tc= 647.11K.
8. Monochloroacetic acid (MCA) is manufactured in a semi batch reactor by the action of glacial acetic acid with chlorine gas at 373K in the presence of PCl3 catalyst. MCA thus formed will further react with chlorine to form dichloroacetic acid (DCA). To prevent the formation of DCA, excess acetic acid is used. A small scale unit which produces 5000kg/day MCA requires 4536kg/day of chlorine gas. Also, 263kg/day of DCA is separated in the crystallizer to get almost pure MCA product. Find the % conversion, % yield and selectivity.
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