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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-IV « EXAMINATION — WINTER -« 2014
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Subject Name: Mass Transfer - |
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1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

Discuss direct and indirect Mass Transfer operations with examples.
Define : 1) Mass Transfer 2) Eddy Diffusion 3) Interphase 4) Adsorbent
5) Raffinate 6) Leaching 7) Membrane

Discuss choice of solvent for extraction operation.
Oxygen (A) diffuses through carbon monoxide (B) under steady state conditions
with carbon monoxide non-diffusing. The total pressure is 1 atm and temp is 0°C.
The partial pressure of A at location 1 is 13000 N/m? and that at location 2 is 6500
Pa. The locations 1 and 2 are 2 mm apart. Calculate the rate of diffusion of A in
kmol/s through each square meter of the two planes. Take the value of diffusivity
at prevailing conditions as 1.87 x 10° m?/s.

OR
After long contact with hydrocarbon oil and achieving equilibrium a gas mixture
has methane 60%, Ethane 20%, Propane 8%, n-butane 6%, n-pentane 6% at total
pressure 2 * 10° N/m? and vapour pressure of these compounds at 24 °C are:

Compounds | Methane | Ethane | Propane n-butane n-pentane
Vapour

pressure | 150*10° | 42*10° | 8.96*10° | 2.36*10° 0.66*10°
N/m?

Calculate the 1) mole fraction of these compounds in liquid solution.
2) mole fraction of solvent itself in the solution.

Discuss rate of diffusion and explain Fick’s law of diffusion.
Discuss minimum liquid gas ratio for absorber with diagram.
OR
Explain with example: 1) stage 2) cascade
Explain material balance for one component transfer co-current flow in gas
absorption.

Nicotine(C) in water (A) solution containing 1% nicotine is to be extracted with
kerosene (B) at 20 C. Water and kerosene essentially insoluble.
Assume the equilibrium relationship as: Y = 0.9 X where Y= kg Nicotine per kg
kerosene and X = kg Nicotine per kg water.
Determine the % extraction of nicotine if 100 kg feed solution is extracted once
with 150 kg solvent.
Explain Shank system for leaching in detail with neat sketch.

OR
Explain 1) In place leaching 2) Heap leaching.
Explain triangular coordinates and representation of composition of liquid mixture
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Describe membrane separation process. Write advantages and disadvantages of
membrane process.
Explain with neat sketch in detail Rotocel.
OR
Describe various types of membrane modules with diagram.
Explain With neat sketch in detail Mixer and Settler.
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pressure 150*10° | 42*10° | 8.96*%10° | 2.36*10° 0.66*10°
N/m?

AEl: 1) WL UELA otl YellSlHL HlA 552t
2) AAcloR oll HIEA $52Uot.

Slgggerat oll €2 UAUL Aol (5 ol Sleyerat ol UL
lo{lud cllsclls N {120 g el WA AR
sl
GELEQU WA AL 1) % 2) 545
AU WA UAAHL 8l-522 HI2 HEllad A UL

o(l518lot (5) % 1% & WLl () HL A 3A{et (o) ad Asgse = d. well
U FAYot walcd B. sscllclllcdar Y2 Y = 0.9 X ¥ Y= kg Nicotine per
kg kerosene and X = kg Nicotine per kg water. cll o{l518lot % AsS 52Ut A
o5l 100 SLaUL 1S Wal 150 SloUl AcAcloe B.

07

07

07
07

09
09

09
09

09

09
09

09
09

09

213



ol clAlot 1wiell ais yslan vugdl 0 w4l 09

Ul
Yl ¥ A YHRA 1) 8ot WA {lllot 2) Slu lllat 09
o 2B8RYAR SlRASTACH AHAIA WA Aol UR Yallgl ol sl llUet of 09

ULAW AHLAL

YU 3 et AUt yslal AHxtal. et Yslal oll Al AUA IR el W, 09
ol gl WA AAAA AHsLCl. 09

A el
Ys. U A Dot HISYA oll el YEL USIRL gl A8 Aol 09
o RAsUR UA A2AR gl A AU 09

*kkkkhkhkhkkkkhkik

3/3



