Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER —4 - EXAMINATION - SUMMER-2022

Subject Code:3340502 Date :27-06-2022
Subject Name: MASS TRANSFER-I
Time: 10:30 AM TO 01:00 PM Total Marks:70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmabile scientific calculator is permitted.

English version is authentic.
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Q1 Answer any seven out of ten. izl SIHUBRL Ald<ll syALoL Sl
Name two gas solid mass transfer operation.

SISTURL 61 o1 ALAS HIA 2L 52 U A LM, AU

Define mass transfer coefficient.

HIA 2i152 SIS[Eu -2l vl quil,

Define selectivity with respect to liquid-liquid extraction.
[asdls [asdls sise2s9e AL detini RaaszldlZlHl cuval quil,

Write down the S.1. unit of Diffusivity.
(212l €l S.1. 2faz qvil.

Give full form of HETP.
HETP < 5@ 514 qvil.
State Raoult’s Law.
21Ge2 <l [ g,
Define Leaching.
(@zilorel carval vl
Define Absorption.
oA A AL AL AW,
State Fick’s law.

(552 i [2a4 quil,

What is effect of temperature on leaching?
(@2ilote{l Ul5a1 Uz dArumia«l 9 2142 214 €9 d qul.
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Q.2 Discuss direct and indirect mass transfer operation.
URA R (D) L1AR52 DA Dl SIAR52 HIA 2LASR LU QL.

OR

—~
QD
=

(@) Derive Dag = Dga

(»1) Das = Dga [M520L d124l.

(b)  Classify various mass transfer operations.
() HIA 2452 2UUUAA ABLgA 521

OR
(b)  Explain concept of equilibrium
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Ssea(or Al [RagHid Aumal,

A large tank filled with a mixture of gases A and B at 101 kPa and 298 K is

connected to another large tank filled with a mixture of A and B of different

compositiions of A and B at 101 kPa and 298 K. The tanks are connected with a

tube of inner diameter 50 mm and is 150 mm long. Calculate the steady state

rate of transport of A through the tube when concentration of A in one tank is 90

mole % and other 5 mole % assuming uniformity in composition in each tank

and transfer takes place by molecular diffusion.

The diffusivity of A on B is 4.3 x 10° m?/s

2 3y 221300 dUdd V5 WO oyl He2dd SLUHIAR Uo U2 Bt doll LU0

VH B, A3 FISAHL 2UAL €9, Oleed Y 221267 AUGQHT 2 AQ-21E2L AY (A 14 B)

109 kPa i< 298K 2i GRAL 89, o112 15 2i5ML A < Aigdl 90 HId% 2id 2 5

HIAY% Sl AR 2404 A1 228 222 2142412 215 A <l ouadzl 53,

BB 225 2i5IHI SIHULY A D5 U0, €9 i HIA 21252 HIARLER (3248 2R A1 89
OR

Derive equation for steady state equimolar counter diffusion.

228l 222 51622 (3512 Hi2d U520t dlral,

Discuss film theory in mass transfer.
HIA i gl [seu (2]l 220 52,

OR
Discuss penetration theory.
laza [2B22]l 220 53,

Draw a neat and labelled diagram of packed tower.
s 2lazdl Yug 21 dotaaloil susld izl
OR
Discuss the operating problems in gas absorption column.
A, VOLANIA SIAHHL 2AUR[Z01 M2 (49 A1 521,
Draw a neat and labelled diagram of tray tower.
2 2142l Yus vt dotaaioil igld 2izl.
OR

Discuss the criteria for selection of solvent in gas absorption.
A AMBIHL glasell wdealldl HIUgs Uz 2] 53,

Explain Real Tray and Ideal Tray.
(216 2 24 BUSEAG 2 Al

OR
Explain equilateral triangular coordinates system in liquid - liquid Extraction.

(@lsas - [Alsas visuzsaul Hsa2i2d Bsiousiz s34z Rizzad a4mal,

Explain HETP
HETP 44l
OR
Explain material balance for single stage extraction.
[Rioret 226y 52252 HI2 HAlLAE olee, UHMAL

Draw a neat and labelled diagram of Bollman extractor.
OlAHA B522523 Yels il dotaaloil 2us(d izl
OR
Draw neat and labelled diagram for mixer settler in cascade
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5125541 M52 42a2 HI2 Y vt dotqaloil 2usld ezl

Discuss the criteria for selection of solvent in liquid extraction.
UALSL [Arstami glas<l uzieaildl Hiugs uz 21 52,

OR
Discuss the preparation of solid for a leaching operation.
(@=ilo1 iy Wiz diles (uzaiddl A4l 2240 2.

The picric acid is to be extracted with benzene as extraction solvent. Aqueous
solution contains 0.2 mol of picric acid per liter. Calculate the quantity of
benzene required to be contacted with 5 liters of aqueous solution in order to
form a benzene solution containing 0.02 mol of picric acid per liter. Also
calculate the percentage extraction of picric acid..

K = Ce/Cr
Where, Ce = concentration of picric acid in benzene (mol/It)

Cr = concentration of picric acid in water (mol/It)

[Usls il oedofld or18 2isu2052 529 < 9. o7l d visAA™ AIGU4AHL 0.2 mol
[usdls 2idls €9 udl adl2z ql, (A2 yoyot LAl
1) (@22 €ls [Ulss i1 0.02 Hia “R1AdL oot ALl 2241 5231 112 5 (422
srell glaw U2 A us 5291 6r33) o[l sy2al<l oaazl 53,
2) [ulss 2[4 % visz2su-dl apidl 520,

K= CE/CR
ss4i,  Cg = concentration of picric acid in benzene (mol/It)

Cr = concentration of picric acid in water (mol/It)

Classify membrane separation processes

Wbl AURLA UAUA A0([5d 530

Discuss the application of membrane separation process.

Haold, AU WAL 2524 [42 2] 53,

Draw a neat and labelled diagram of any two membrane modules.
SIOURL 6L H¥ol HIAALAL s vt doidaion 2is(d ezl

Discuss industrial application of leaching.

dl[Fo1l 2419100l 2i[tasaa-dl 20 53,
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