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(a) Write the different applicating of pervaporation.

(b) Write the different applicating of gas separation in membranes. [8+8]
Discuss in detail about hallo fiber module. [16]

. Why is the by product in the cheese production? It cgntai oub 6% total
dissolved solids and the three main components are dactose, s and salts.
Combine various membrane processes to separate %he i Components from
each other. [16]

. Compare the different membranes for basic Is. [16]

(a) Calculate the porosity of h a pore diameter of 0.2 ym and a

¢
number of pores of 109 es /G
(b) Discuss Permporopfetty. [10+6]
Discuss clusteri solubility of liquid mixture. [16]
oftant

ple permdation experiment. Assume for a given membrane a Lp value of 5 * 1074
m/hr.bar. The membrane has the rejection coefficient of 95% for Nacl and 99.8%
for NapSOy4. At 40 bar and 10,000 salt. Calculate the solute permeability coefficient
for both salts ppm. [16]

. Discuss the i atures in the solution coating process? [16]
. The hy 1c orwater permeability coefficient (Lp)can be determined from a sim-
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1. Write the membranes for electro dialysis and its applications [16]
2. (a) Write the uses of plates and frames in plate and frame module.
(b) Explain spiral wound module with diagram. @6—1—10]
3. (a) Discuss about different membrane process and give ghe cations of that
process.

(b) Write theoretical considerations of membrane proc [8+8]
4. Explain:

(a) gel layer model.

(b) osmotic pressure model. [8+8]

5. What is the transportg®ion thr@ugh non porous membrane and draw sorption

isotherms for ideal al systems. [16]
6. Explain and 'u@
Iipor \0 embrane structure.

(a)
(b) Imp@rtance of materials used to prepare synthetic membrane. [16]

7. The density of homogeneous film of nylon 6.6 is 1.14 g/cm?. The density of the crys-
talline fraction is 1.22 g/cm?® and of the amorphous phase is 1.07 g/cm?. Calculate
the amount of crystallinity in weight fraction and in volume fraction. [16]

8. (a) Write the concepts of pervaporation.

(b) Short note on supported liquid membranes.

(¢) draw and explain schematic drawing of the pervaporation process with a down-
stream vacuum.

(d) Write a short note on porous membrane. [16]
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. Write short note on modules:

) Plate and frame.

) Capillary.

) Spiral wound.

d) Tubular. [A+4-+4+4]
) Wi .
)
)

Write brief note on concentration me NEeYProcess. [8+8]

Discuss about osmotic pressu derive the Vont hoff equation relative to

osmotic pressure .
(b) Mention the various_gepar ges in m to nm involved in various mem-

e
brane process. [10+-6]
Explain in detad ct g pore size by:
(a) A 10\ icro scope.
(b point measurement. [6+10]

(
(

) B

a) What'is fouling.

b) what are the turbulent promoters and why are they used.
)

(c) explain concentration polarization with respect to electro dialysis.  [4+6+4]

Discuss in detail about transportation in ideal membrane by taking necessary ex-
amples. [16]

Discuss the history of membrane technology. [16]
Explain with schematic diagram for preparation of synthetic membrane by track-

etching, vapor deposition and solution coating. [16]
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1. Explain how to determine diffusion coefficient by time lag method. [16]

2. Write short notes on:

(a) Carrier membranes. @

(b) Phase inversion.

(¢) Immersion precipitation.

(d) Template leaching. [16]
3. Discuss about tabular and capillary modulé Wigh diagrams. [16]

4. Explain membrane process for two

@ system with neat schematic diagram and

explain how to calculate the refentigy scparation factor. [16]
5. (a) Write the import aramagers of electro dialysis
b) Explain sepaseti aniino acids through electro dialysis [8+8]

Write, atno brane reactors.

he, fouling test in reverse osmosis. [8+8]

about basic requirements regarding choice of organic solvent in liquid
membrane.

(b) Discuss about basic requirements regarding choice of carriers in liquid mem-
brane. [8+8]

8. The pore size distribution of an ultra filtration membrane can be determined by
liquid displacement. If the set up has pressure range of 0.1 to 5 bar and if a water/
isobutanol (y=1.85 mN/m) is used as a liquid mixture what will be the pore range
which can b determined. [16]
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