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1. a) What do you mean by HTU. NTU and HETP ? Explain in details

b) Explain the meaning of minimum liquid rate for adsorption and ho$,to select the medium
for stripping ?
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5.

vvhere A - absoiption facror. All other Lcrms have there usual meanings.

a) Discuss in details the comparison between packed column and plate column lbr
absorption.

b) IIow to design a packcd tower for absorption baled on the overall mass transfer
coeflicient I

A gas absorption column is to rcceive 130 kmol,4rr of feed gas conlaining l2 moloz solute. 13

It is required to rcmove 9304 ofthe solule using 150 krnol,tr ofa solvent. The fe€d solvent
has 0.4 molo% o[rcsidual solutc in it. 'l he Murphree plate eftlciency is kno\vl to be 0.45.
Dctcrmine the nulnber ol-ideal trays required lor the scpamlion. and horv many will be real
trays ? thc equilibrium daLa lor the s5stem is :

0.0133 0.0333 0.0,19_'l 0.09 0.0747 0.093i 0.r053
0.01 0.0266 0.0.1.i:l 0.06 0.0733 0.t0 0.12

Explain the following :

i) Correlations proposcd for mass transfer cocfficien! in packed iorl'er
ii) Structured packings for packed towers-

a) What is physiosorption and chemisorption ? Discuss rhe important variables ofadsorption
equilibrium.
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b) How is activated alumina preparcd ? Explain
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Answer any six qucslion.
Due crcdit will be given to neatness and adequate dimcnsions.
Assunle suilablc data \ herevcr ncccjsar).
Diagrarns and chemical equarions should be given wherevcr necessary.
Illustrate your ans\.!er necessary with the help ofneat sketches.
tlse ofpen Bluc/Black ink/refill only lbr writing the anspcr book.

2. For counter cunent absorption in ray tower show that :

Also explain the meaning ofovemll tmy emcienc).
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a) Discuss the criteria for selcction ofad\orbents and the hcat ofadsorption How to delcrmine
surthcc arca ofadsorbenl l

7

1

Explain the tenns faclorr illicling rate .rf rdsorplion- h(-akthrougb conditions and 6
sloichiometric fronl in operalion ofa nacked bed adsorbcr.

a) What arc the model\ proposed to sludy adsorplion dynarnics ? Explain onc dimensional
model in details.

IJ

a) Adsorpl ion eq uil ibrium data for the decolorizal ion of a sam ple of waste oi I using a special
lype cfclay collected fiom a scl oflaborator) cxperimenls could be fitted hy a Henry's law

lype relalion Y =4.2 x l0-lX.
wheie Y - number (,fcr)lour un;ts per kgoil X" - nun:ber ofcolour units perkg clay in
equilibrium.
1000 kg of a wastc oil havi[g an ihitial colour concenlration of 50 units to be treated to
reduce thc concentration to one colour unit. Thc adsorbent has an effective surface area of
25 m2lkg, and the surface mass iransfcr coefllcicnt is kt = 5.2 x l0{ m,,scc (ofl the solid-
phase concentralion basis). lhe density ofthc oil is 950 kg/mr.
Calculate the minifium quantil\ oladsorbent rcquired and what is the rcquired conlacttime
if 1.2 times lhe nrinimurn amount ofadsorbc t is used.

b) Discuss in details the Langrnuir and Frcundlich adsorption isothcrms 6

Explain thc lollowing:
i) design ofadsorption column on the basis ofLUB.
ii) pressure s*ingand tenrperature sNing adsorption.
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