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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) - EXAMINATION — Summer-2024

Subject Code: 3340502

Subject Name: Mass Transfer-I

Time: 02:30 PM TO 05:00 PM
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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-programmable scientific calculator is permitted.

English version is authentic.

Answer any seven out of ten. e2Hiel S1OURL AUldsil walod ).

Define Liquid Liquid Extraction with Example.
[@fsas (alsas W5 52Ul oil vl GeleL A8 Ul

Define ,rAdsorption with Example.
A SNl ofl cu2] GelsL 18l A1),

List out various applications of leaching
1{To1s1l (alay GuAldll dudl

Define N type and J type flux.
N 24 J USIR oll seelefl clull 41Ul

Define Mass Transfer with example.
HIA 2iUsell culul Gelel A1 W),

Define membrane.
Nigoiof] cf[uy] 3 (4).

State Fick’s First Law for Unidirectional Diffusion.
A5 (A Udl [S5Ysel Hicell (55l UM (A Gud).

What is effect of temperature on leaching?

f1{12L U dluHletefl 9 MU ALY 8?

Write down various MOC used for tower packing.
2lcRetl USTIUL dURLdl ey oiitsidell uslel quil.
Give full form of HETP.

HETPs] Yo ol 24 [U).

Describe various operating problems in tray tower. ]
2 2ldR UlG sAM] Geddd]l (aldy Ry dBld)

OR
Explain types of packing used in packed tower.
Us 2ldR Hl dudl UsILetl UsIL dHosidl.

State Raoult’s Law. Explain characteristics of ideal solution

G2 ol [AUH quil. w162l ¢ldul o] cletell sl yHomd).

OR
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Total Marks: 70
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Differentiate between direct operation and indirect operation
SIS el Yol SIS HNURUet A «ll d§laid w1l

Derive material balance equation for gas absorption for counter current flow.
A WAL HI2 51622 522 §4l Hiee] HAlRlud Ady o Yot dlRdl.
OR
Explain equilateral triangular co ordinates system in Liquid Liquid Extraction.
dlsdls dlsdls AsRslt Ui vsdlderd 1dxyar Sl Sl (Aeu
UHod)
Explain preparation of solid for leaching.
cfl{loL HIe duRdl et ofl tetlde AH.
OR
Differentiate between molecular and eddy diffusion.
H1ARYER ¥al A S| USIRetl YA o1l dslad Ul

Explain steady state and unsteady state operation.
RSl 222 Wal Wi S| X2 WluRLed Audl.
OR

Explain the Classification of mass transfer operations based on phases separated
by membrane with one example of each

Niulal GIRL 2L ULSAL ML Hlddl S¥tell HIER HIH 2i4§ URstq]

GelewL A8 ad{l5.L s,
Explain fundamental design principles for mass transfer operation

HIA iU ¥URlel HIS 4Nl [S18eistl Rietld Mol
OR

Derive equation for equimolar counter diffusion.

psdlHlaR 5162 [Ssytete] YA dlrdl.

Derive equation of flux for steady state diffusion of component A through non
diffusing component B for cases of gases.

RS @2 WAL LRl dRjuHL [SEYTL Uglel A of ellst (SsyasIoL uelel
B ML edl [SEyoet HI se&lef YA dlrdl.

OR
Explain Film Theory.

[se eflu?] yuoxd).

Oxygen is diffusing through non diffusing Carbon Monoxide under steady state
condition at total pressure 101.325 KPa and temperature is 0 °C. The partial
pressure of O, at two planes which are 2 mm apart is 12 KPa and 7 KPa
respectively. The diffusivity for the mixture is 1.87 x 10 > m?/s. Calculate the rate
of diffusion of O,

(5490l S| 2 WdRRUH| 101.3U KPa §6 €618l ol 0 °C dlUHla ollol
(58428101 slodet HlellsulosHiell (553 Al 8. 2 mm 2id? &l & YUdd
UR BL(5u%ela] HileLs eIl SHIGAIR 92 KPa ¥{a 9 KPa 8. M8l

[SyA1clEl .69 x 10 m¥s B, W\[s%sistl [S&YPelsil e4il 2AQd3] 2.
OR

Explain concept of equilibrium.

o sdleluflyyell slAwe quemdl.
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Explain criteria for solvent selection for gas absorption

AU A WAL HI2 ¢ldseil Uiedflell HIUES HHdl
OR

Explain spray tower with neat sketch.

A 2ldR W WGl 419 YUl

Explain material balance for single stage extraction.

s % WK 52U HIeo HllUue gy yumd).
OR

Discuss various membrane module with diagram.

el el NrGlst HISYE w15l 418 uUl.

Explain construction, working, advantages and disadvantages of ballman extractor

with neat sketch.

olldNef W 5252311 s, SlAULH ], slALL e AEIAELL A8 B 15cll A1

Auend).

List out various industrial application of Liquid Liquid Extraction
[csdls (@scls A s s2UAettl (Al HLELSs GUANIL Guil

Explain construction and wrorking of packed tower with neat sketch.
Us 2ldR ol Uell wal s1IUL ] 29 115l 412 uH21d).

Explain heap leaching.
ST CRIRTRCRIC ST

Write a short note on membrane separation process.
N1)el AUlel Uetdl BUR &5 «tld dud).
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