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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER- 4(NEW) EXAMINATION —-SUMMER-2020

Subject Code: 3340502

Subject Name: MASS TRANSFER-I

Time:02:30 PM to 05:00 PM

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.
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Answer any seven out of ten. £zl 5ISURL Uldl sxaAlsL 2L
Define : Molar and Eddy diffusion
YLHU 2 DL UARE AHAMAL

List industrial application of gas absorption.
ey aueldl sieioils Guaioildl <l a1l sieidl.

Define Raoult’s Law.
G2l M AR $21.

Write down ficks first law.
Slsel nan lam au,

What is Direct and indirect operations ?

UAEL Ve UAAL DIULAL 212E 9 ?

Define : Mass transfer operations and Molar flux
AU, 5207 HI 21452 2UURAA il HIGIR 58
What is effect of temperature on leaching?
(=21 uz diusi<dl 9 2142 £9?

Write down ficks first law.
Slsell nan lam v,

Define : Extract phase and Raffinate phase for extraction
UALEL [Ab5UBL HI2 218252 508 2 2512 588 UHMAL

Define basic principle of membrane separation.

2d: U2d 2520l YO [AzHid AHMAL

Differentiate Molecular and Eddy diffusion.
HIAAAR vt 21 dletaa anmal.

OR
Give classification of mass transfer operation.

HIA 2152 2R « 4o{l520 21l

Explain film theory
sler 2ladl uHmal

OR
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Derive diffusivity equation (Dag=Dga)
da12dld12] wHlsz6L (Dag = Daa) AlRAl.

Write advantages and disadvantages of membrane process.
2d: U2d AA0{l520 Ul5A1AL S1AEL 24 O1R51HEL AV,
OR
Derive relation between NA and PA for steady state equimolal counter
diffusion of A and B
A 214 B 412 29lR SsdlHidld 51827 532 5490 HI2 Na 2 Pa 423l 24304
oldldld, 15201 dlzAl.
Explain concept of equilibrium.
AUHAALAL VAL AHM AL
OR
Explain ldeal Solution and Raoult’s Law.
2129 UL Diel AGe2AAL AlAH A AR,

Give criteria for selection of solvent for gas absorption
A 2B HIZ glas<il udeall HI2 Al HIYZS Biul

OR
Explain HETP
AUl AHMAl.

State characteristics of Ideal solution.
219 Wl claBsdizil syaudl,

OR
Draw diagram of any two membrane modules.
SISURL 6L 2Ad: U2l HigAdlel i5(d eizl,

Write down effect of concentration, temperature and pressure on diffusivity.

eadld12] uz Higdl,druid st eotpiedl v14z @wl

OR
Draw figure for minimum liquid gas ratio for gas absorbers.
QU AUMBL HIZ AeddH UALE] Ay 2204 Hi2 <l usgld 2l

Write down material balance for gas absorption for single component
215 425 HI2 A4 LIMBLHIZ o M2 od ey quil

OR
Draw sketch of Bollman extractor

ol 52523+l 2is5dl 2l

Explain filter press leaching
(5e22 W [@=iloL uHomal
OR
Describe Equilateral triangular co-ordinates system for Liquid Extraction.
(@lsas sis2sa4 Wiz Hlsad22a Bist siei3dzu [Rzezud A 5.
Write down Industrial application of Leaching
dlEo1 2P Guaieildl qvil

OR
Write a short note on choice of solvent for liquid extraction.

2/3

03
03

04
oY

04

oY

04
oY

04
oY

03
03

03
03

03
03

03
03

04
oY

04
oY

04
oY

04
oY
03

03

03

03

04
oY

04



Q.5

&4, Y

(°Y)
(©

(®)

(*1)
(b)

(")

(©)
(¥
(d)
(¥)

UALSL (et 1z gras<l uzizoll uz 25 auil,
Derive equation for material balance of counter current multistage

Extraction.
51627 532 H[e2u20y 52259 HI2 HZIZAE oldu Yot dIRAL

Explain Continuous counter current decantation with simple flow sheet.

Hdd 51622 532 &l5291 YHMal

The picric acid is to be extracted with benzene as extraction solvent. Aqueous
solution contains 0.2 mol of picric acid per litre. calculate the quantity of
benzene required to be contacted with 5 litres of aqueous solution in order to
form a benzene solution containing 0.02 mol of picric acid per litre. Where
K= CE/CR =0.505 ,CE- Concentration of picric acid in benzene in mol/l ,CR-
Concentration of picric acid in Water in mol/I

[ulss @il [Aesiin glas d<ls ollcotq 1A slzaumi 20d 9, syeld glapmi dlzz <ls
0.2 2iid [Ulss Ul a1 211 9. uld (@22 €ls 0.02 iHid 4219 ol
AUt 2441 HIZ 5 (422 oreld glapl 214 dub 5391 W2 olfeRa<l Wiz apidz] s,
swil K= CE/CR =0.50 , CE - Hid / wiaHi oilcni [Ulss wilasl aigdl, CR -
yLelmi dlsls vileedl Aigal

Using Data of Q-5(b) calculate the percent extraction of picric acid.

U2, 5(21) il HIldlAl Guation 520 (55 2URag 251 (sl apidzl s,

Explain Shank’s system for leaching
&fl2ilo izl 2is 24 aHmal
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