Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IV « EXAMINATION - SUMMER 2018

Subject Code: 3340502 Date: 30-04 -2018
Subject Name: Mass Transfer-1
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q.1 Answer any seven out of ten. €20l SlEUBRL Ulctlotl Fcllol AL, 14
1.  Define mass transfer operations.
o IR 2lrgR 3lUet ofl cauvall .
2. Define Eddy diffusion.
. S8 Slsdset ofl cautvaul Wl
3. Define Gas Absorption.
3. 3R Ao ulet ofl cavail ul.
4. State Ficks’ law of diffusion.
¥, Slsygoset R (3stell [Aaum el
5. Write names of any two liquid extraction devices.
U (Asclls Assalet HIZ dURlAl S8 URL A Ultdoll oll ollH AL
6.  What do you mean by Stage in Gas Liquid Operations?
5. A [Asclls WURAAUL R AAA g, A wRUA.
7. List out various types of membrane.
9. QY ysiRell Naglet ol olld WM.
8.  What is Extract and Raffinate?
¢.  Ass2 Ual Wlale AeA 9j?
9.  Write full form of HETP
¢. HETP of 2y ol GAwl,
10.  State Raoult’s Law.
0. RAGE2all [ vl
Q.2 (@  Classify various mass transfer operations. 03
YR () HIRL 28R AURA of aldlsaL 53, 03
OR
(@) Explain direct and indirect mass transfer operations. 03
(AU)  SlARSS Vol Botl-SlaARSe HIY 218 VU 2let YHLAl. 03
(b) Derive Dag = Dga 03
(W) AR D, = Dy, 03
OR
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Explain concept of equilibrium.
AlAadlGlan ol s UHAl,
Derive equation for steady state diffusion through non diffusing B.

RAR WU M2 Slgfdtet ¢ ollot Slsfdset B HIZ €55A2let (SRAT 53,

OR
Explain Film Theory.
(ert D3l Anesal.
Explain Penetration Theory.
YAzt (23] uHesA
OR

Derive the equation for local overall mass transfer coefficient in gas phase.
clly) AARAUMHL ASA AAAA A 2irgR sAGISlAc2e] Yo AR

Explain concept of Ideal Solution for Gas Liquid Absorption.
AU [@sclls Aoqulel HLA wE WA 2ol AHIC.

OR
Draw neat and labeled diagram (Sketch) of packed tower.

Uss alaRell e wgAl(RBU) €RL
Explain minimum liquid gas ratio for absorption.
Ao Uel HIR %33 dygdH A [Asells A At

OR
Draw neat and labeled diagram (Sketch) of tray tower.

g 2laRell e AgAlRBU) Rl
Write down material balance for one component transfer in absorption tower.

Ao Ulet 2lalR HIZ As st 2ir82 of HAllact A Al
OR

Explain Real Tray and Ideal Tray.

Rad 2 wa el 2 UM

Explain selection of solvent for absorption.

oAUt HIZ LAl Aeclotoll AL@BLSAL UHsLA.

OR
Explain selection of solvent for extraction.

ASASA HIZ BlAA Alcclogoll AllEBlscl uHestal.

Explain system of three liquids with one pair partially soluble in Extraction.

AsAsAol HIZ ARl [Ascllsell ReH BHi As 13| wills Agoct A

A UHestal.

OR
Draw neat and labeled diagram (sketch) for mixer settler in cascade.

PAsuR AedRoell @ wgdl@dU) R
Explain preparation of solids for leaching.
@At 12 Aclsell daudl daxesa

OR
Explain leaching in Percolation Tanks.

URSLA 25 Ml Al ([AAatell ulsau duesAl.
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The picric acid is to be extracted with benzene. If the aqueous solution contains
0.2 mol of picric acid per 1 litre, then

Calculate

(i) The volume of benzene solution containing 0.02 mol of picric acid per litre.
(ii) The percentage recovery of picric acid from the aqueous solution.

Neglect the difference between the volume of a solution and that of pure
solvent.

Data:

K = diffusion coefficient = Ce/Cg = 0.506

Ce = concentration of picric acid in benzene, mol litre of solution

Cg = concentration of picric acid in water, mol litre of solution

QsRs AAsad Aotoflol W13 WAsugse sclle] B, Bl A AsAAY
AG2AstMi 0.2 mol of AsRs Als B ydl acller A,

e

(i) ARH 3lg Aotdflol AeY2et BHL (containing) 0.02 mol ws [Us(Rs
Als ulad dlez.

(i) % Rsadl 20s AsRs Als.

Neglect the difference between the volume of a solution and that of pure
solvent.

Data:

K = diffusion coefficient = Ce/Cg = 0.506

Ce = concentration of picric acid in benzene, mol litre of solution
Cg = concentration of picric acid in water, mol litre of solution
Write advantages and disadvantages of membrane processes.
Aot VAUl SIRAEL AL ARSIAEL AW

Classify membrane processes.

Niglot YAU of cd(ls20L 5.

Draw diagram of any two types of membrane modules.

SlSURL A YsiRell Aol WYl 25l 1R

Give Industrial Applications of Leaching.
@Alotetl 2lt2Dolls GUABLAL AW
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