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III/IV B.Tech. I-Semester Examination November, 2002.

MASS TRANSFER OPERATIONS - I

(Chemical Engineering )

Time: 3 hours






   Max. Marks: 70

Note:- 1) Answer any FIVE questions

                                2) All questions carry equal marks




        3) Make any reasonable assumptions and state them clearly.

           - - -

1.
Derive the equation of continuity for molecular diffusion. Oxygen(A) is diffusing through carbon dioxide(B) under steady state conditions, with carbon dioxide non-diffusing.  The total pressure is 1 x 105 N/m2 and the temperature is 00C.  The partial pressure of oxygen at 2 planes 2 mm apart is respectively 13000 and 6500 N/m2.  The diffusivity for the mixture is 1.87 x 10-5 m2/s.  Calculate the rate of  diffusion of oxygen in K mol/s through each sq.m. of the two planes.

2.
Tabulate the relations between mass-transfer coefficients of Gas A through Gas B.  For flow of a fluid at right angles to a circular cylinder, the average heat transfer coefficient (averaged around the periphery) for fluid Reynolds number in the range of 1 to 4000 is given by: Nuuv = 0.43 + 0.532 Re0.5P(0.31 where Nu and Re are computed with cylinder diameter and fluid properties are taken at the cylinder and bulk temperature.  Estimate the rate of sublimation of a cylinder of uranium hex fluoride, UF6, 6 mm diameters exposed to an air stream flowing at a velocity of 3 m/s.  The surface temperature of the solid is 430C, at which temp. the vapor pressure of UF6 is 400 mm Hg(53.32 N/m2).  The bulk air is at 1 std atm. Pressure, 600C.  After requirement temp the properties of Air are: density: 410 Kg/m3. viscosity: 2.7 x 10-3 Kg/m.s.; diffusively : 9.04 x 10-6 m2/s.

3.
Discuss Fick’s law for diffusion in solids, calculate the rate of diffusion of  carbon dioxide CO2, through a membrane of vulcanized rubber 1 mm thick at 250C if the partial pressure of the CO2 is 1 cm Hg cm one side and zero on the other.  Calculate also the permeability of the membrane for CO2.  At 250c the solubility coefficient is 0.90 cm3 gas STP/cm3 atm.  The diffusivity is 1.1 x 10-10m2/s.

4.
Mention the common principles for the systems involving the distribution of substances between insoluble phases.  When a sample of moist soap is exposed to air at 750C, 1 std atm. Pressure, the equilibrium distribution of moisture between the air and soap is as follows:

	Wt% moisture in soap
	0
	2.40
	3.76
	4.76
	6.10
	7.83
	9.90
	12.63
	15.40
	19.02

	Partial pressure of water  mm/Hg.
	0
	9.66
	19.20
	28.4
	37.2
	46.4
	55.0
	63.2
	71.9
	79.5
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It is designed to dry the soap form 16.7 to 4% moisture continuously  in a counter current stream of air whose initial water vapor partial pressure is 12mm Hg.  The pressure and temperature will be maintained through  at 1 std atm. and 750C.  For 1 kg initial wet soap per hour, what is the minimum around of air required per hour?.

5.
Discuss the factors influencing the  mass transfer in sparged vessels.
Describe the general characteristics of tray towers

6.
Describe the common purposes of gas liquid contact operations.  In a mixture of benzene vapor (A) and nitrogen (B) at a total pressure of 800 mm Hg and a temperature of 600C, the partial pressure of benzene is 100 mm Hg.  Express benzene concentration as mole  fraction, volume fraction and absolvent humidity.

7.
Describe the important considerations in the choice of a  solvent for Absorption write material balances for one competent transferred situation for an absorber operating under counter  current flow.

8.
Define the important terms occurring in the study of drying phenomenon.  A wet solid is to be dried from 80 to 5% moister, wet basis.  Compute the moisture to be evaporated per kg of dried product.
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