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1. a)
A saturated solution of salicylic acid in methanol contains 64 kg of salicylic acid per 100 kg methanol at 25oC. Find the weight % and the mole % composition of the solution. Molecular weight of methanol is 32 and molecular weight of salicylic acid is 138.

   b)
What will be the % Na2O content of lye containing 73% caustic soda?



2NaOH→Na2O+H2O

2. 
The gas from a sulfur burner has the following composition by volume:

SO3 0.8%, SO2 7.8%, O2 12.2%, N2 79.2%.

a)
Calculate the volume of gas at 316(C and 29.2 in. Hg formed per kg of sulfur burned.

b)
Calculate the percentage excess oxygen, supplied for the combustion above that required for complete oxidation to SO3.

c)
Calculate the volume of air at 21(C and 29.2 in. Hg supplied for the combustion per kg of sulfur burned.

3. a)
Define (i) Vapour pressure
(ii) Normal boiling point

    b)
Differentiate a gas and a vapour.

    c)   
Write about the effect of change in temperature and pressure on vapour pressure of substances.

4. a)
A sample of air at a dry bulb temperature 300C has a wet bulb temperature of 200C. Calculate absolute humidity, Molar humidity, percentage humidity, humid volume.

b)
Find the enthalpy of dry air at 300C. If 1003 of the moist air in part (a) is heated to 1100C, how much heat is required.

5.
Fresh orange juice contains 12% solids and rest water. It is concentrated to obtain 42% solids. In the present operation, the evaporator is bypassed with a fraction of fresh juice. The juice that enters the evaporator is concentrated to 58% solids which is subsequently mixed with bypassed stream to get the desired final concentration. Calculate the quantity of concentrated juice produced per 1500 kg of fresh juice fed to the evaporator and the fraction of feed that is bypassed.
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6.
Ethane is burned with 50% excess air. The percentage conversion of the ethane is 90%; of the ethane burned, 25% reacts to form CO and the balance reacts to form CO2. Calculate the molar composition of the stack gas on a dry basis and the mole ratio of water to dry stack gas.

7.
1000 kg of producer gas, analyzing 35% carbon monoxide and 65% hydrogen is burnt in 25% excess air in a combustion chamber.  The feed to the combustion chamber is at 25 oC and the product gases leave at 1200 oC. Calculate the heat loss from the chamber.

Standard Heat of formation:  CO  = -26.42 kcal/ gmol

                                      CO2 = -94.05 kcal/ gmol

                                      H2O = -57.80 kcal/gmol

        
Mean specific heats of gases in cal/gmol C: H2O = 9.524

            CO = 7.114; O2 = 8.068; N2 = 7.635; CO2  = 12.25

8.
A limestone containing 80% of calcium carbonate, 11% of magnesium chloride and 9% of gangue is calcined to yield the corresponding oxides. Assuming that the reactions are complete and the reactants and products are all at 25 oC, estimate the heat requirement to calcine 5 tons of the limestone.

      
Heats of formation in kcal/gmol: CO2 = -94/05

            CaCO3 = -288.45      CaO = -151.90

            MgCO3 = -266.00      MgO = -143.84
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