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Unit 1 Distillation

Discuss about steam distillation.

¥l 321 A2et (A uul 53

Explain about Minimum reflux ratio.

lo{lu Rectat 22020 QA w2l s3A.

Explain minimum and maximum boiling azeotrope.
AYTiH WA HeH ol A(BAU (A UHstell.
Discuss the main components of Distillation Columns.
(328lA2lot SlcAHatl Yuat ol (A uul 5.

Write short note on optimum reflux ratio.

AU Asctet 220 QA gsollel vl

Methanol and ethanol form an ideal solution. Compute vapour- liquid equilibrium data and
prepare plots of x-y and T-x-y at 1 atm pressure. The following pure component vapour pressure
data is given in Table.

Vapour Pressure — Temperature Data:

Vapour Pressure, mm Hg 200 400 | 760 1520
Temperature °C, ethanol 48.4 62.5 | 78.4 97.5
Temperature °C, methanol 34.8 499 |64.7 84

What value of relative volatility will you recommend for this system?

(AAAE A SAAE AULE alalll letld B, AUR — [@As(As siEA(AH 3eto{l aatddl s
Wl 1 atm €GB x-y ol T-x-y LAlle tlotlcll. Y& USlotl UUIBUERIRL SHAMT e2llcaul B.
AUR Y2AR U dlUHLetati S2L:

GLUBULE GALRL 200 400 760 1520
mm Hg

AlUMHLet °C 48.4 62.5 78.4 975
ethanol

AlUHlet °C 34.8 49.9 64.7 84
methanol

L yeuel 12 dR Fecll uet sltsull el oissl 5290
Discuss about azeotropes.

AU (A uAl 53

Discuss differential distillation in detail.




R sA(Rauct Bx3lA6 QA AQRAR MR 2.

9) Vapour pressures of chlorobenzene and water are given in table.

Pressure, mm Hg 100 50 30 26
Temperature °C, Chlorobenzene 70.4 53.7 42.7 34.5
Temperature °C, Water 51.7 38.5 29.9 22.5

If steam is blown into the still containing a mixture of these two components and the total
pressure is 130 mm Hg, estimate the temperature of boiling and the composition of the distillate.
The two components are immiscible in the liquid.

SARA Aot W ULRle] clvueotl o{lA Yl &

EGLRL, mm Hg 100 50 30 26
AlUHLet °C, SRR (Dot 704 | 537 |427 |345
AluHlel °C UlE‘,ﬂ 51.7 38.5 29.9 22.5

ol Y2l YRleldl Mselal et (Uot) Hi et 531 BN ELMA SRAUMT WA © ua 2led
£GLGL 130 mm Hg B2 taatellii w1 8. cll8clol cluist U A 3l Azl ueslq

YHIRL URL L. YellSlHi ol e sl UM Bl B.
10) Explain about azeotropic distillation.
ARRA2[MAs (32E1A2et (AR UMl
11) Discuss about Total reflux ratio.
Aed Rectat 2 (A uAl 5.
12) Discuss the boiling Point of Liquids.
Ycltdloti Gesctot (Olg (A uul 53
13) Explain the Flash vaporization in detail.
A2 AURABIAet (A UMl
14) Describe extractive distillation in detail.
As(sect (3231A2et (A AR cBlet 53
15) Explain about Relative Volatility.
SRERARTH RN ERERILIN
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Unit 2 Adsorption & lon — Exchange

Differentiate between physical adsorption and chemisorption.

AllQs A(A20MEL Aa ARUES A([AAMEL cARAA dslald U 53,
Explain about Silica Gel and Activated Alumina adsorbents.

RAsL A wa Ul Aol U@ S QA UHA

Give industrial applications of Adsorption.

W@ 20 ELe(l U OLs GUNOBLARA AW

Discuss about Activated Carbon adsorbent.

UG stofot w@ANSs QA uAl 53,

Give the applications of lon Exchange.

URAot A5RAo{l GUAO AR AW

Describe about Zeolites.

Alcuse @A uul 5.

Describe the characteristics of Adsorbents.

w@ N5l ctet@s Al vl

Discus about the fundamental principles of lon exchange .

Lot WAool OO A Rgict (AA w2l 52,

Write down the advantages and disadvantages of lon exchange Process.
Aot AsRA% YS2Ulatl AleL A N AV,

10) Experiments on decolourization of oil yielded the following equilibrium relationship:

y=0.5x*°
where, y = gm of colour removed/gm of adsorbent
a. X =colour in the oil, 1000 gm of colour/gm of color free oil
100 kg oil containing 1 part of colour to 3 parts of oil is agitated with 25 kg of the adsorbent. If
25 kg of adsorbent is used in one step then calculate the percentage of colour removed.

AUSAHY 5AR R scllotl YsESAML ol A YHIB A(Act AcRele] A5 HAD.
b. y=0.5x>°
o2,y = £ UAAL 5EAR0] cA%at (AUH) AR So] oot (AULH)

x = WBAHL @A AR, 1000 ALH SHR/SHR cAIRetl M BCE] el (ALH)
100 kg ASAML 3 UL ASA Els 1 UL 5ER 8. Ll AHBEA 25 kg A0S A ABRA

scUML AUQA B. %l A5 % RUHL 25 kg A0S GUAHT ActHi AAAL £ UL 5EHRS(l
EICIEENE
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Unit 3 Crystallization

Discuss about Mier’s Super saturation theory.

Neo{l YuR A2R2et fla?l (A uul A,
Describe about Swenson Walker Crystallizer.

WAeUR AEsR (sl (A AUl 5.

A salt solutions weighing 10,000 kg with 30 wt% Na,COj is cooled to 293 K. The salt crystallizes
the decahydrate. What will be the yield of Na,C03.10 H,O crystals if the solubility is 21.5 kg
anhydrous Na,CO5/100 kg of total water considering no water evaporation.

10,000 kg e\ 30 Wt % Na,CO; oll alalllal 293 K cluMlal 63 scllHi wd 8. Hlslo
3stsleyeml 2550 aa &, Wkl ciletclot of a2l A et 1l ASL Wl 100 kg AYEl

ulell €16 21.5 kg 2 Na,CO; sled dlal Al Na,CO5.10H,0 ofl 2les (Buey) 20t
Explain about vacuum crystallizer.

AsyH (BreABRR (AA AHsLAl.

Describe about Progression of Crystallization.

(2(5520(l Qs ugld U 1A 2.

A salt solutions weighing 20,000 kg with 40 wt% Na,COj is cooled to 293 K. The salt crystallizes
the decahydrate. What will be the yield of Na,CO3.10 H,O crystals if the solubility is 22.5 kg
anhydrous Na,CO5/100 kg of total water considering no water evaporation.

20,000 kg ol 40 wt % Na,CO; oll slelRlal 293 K cluMial &5 sclldl i 8. Hlslo
3stoledeHi 25R(55R0L & 8. wgllej citSeictot of Ul A Al HT ABB w100 kg AYEl

ulRl €16 22.5 kg 2 Na,CO; slet &lat dl Na,C03.10H,0 oll 2lles (Guey) 20ell.
Describe about Oslo cooler crystallizer.

AURA §AR Brecttsn (A 1R 2.

Explain caking of crystals in the crystallization operation.

(BrecleRalet k8251521 UlsalHi (Brec] (82 50]) 3501 unendl.

A salt solutions weighing 10,000 kg with 30 wt % Na,COs is cooled to 293 K. The salt
crystallizes the decahydrate. What will be the yield of Na,C03.10 H,O crystals if the solubility is
21.5 kg anhydrous Na,COs/100 kg of total water considering 3 % of the total weight of the
solution is lost by evaporation of water in cooling.

10,000 kg ¥ 30 Wt % Na,CO; oll alalllal 293 K dluHlal 63 scllHi w1 8. Hlslo
3stolesdeHl s(2slsnl awa B, uRllell el glRL alalblell 2 d%etall 3% B2Cll
cogotall cl Ul A AletHl AsA Aol 100 kg Ayl wall €16 21.5 kg Y& Na;COs Lt Sl
Al Na,C0;.10H,0 ofl 2(les (Guey) 2.

10) Discuss about Oslo Evaporating Crystallizer.

WRA BAWRERI Brectsn (@A uul s,




11) Discuss about yield of crystallization process.
BrecusPact 282815200 ulsauell Gue @ uAl 53

12) A salt solutions weighing 20,000 kg with 40 wt % Na,COs is cooled to 293 K. The salt
crystallizes the decahydrate. What will be the yield of Na,C03.10 H,O crystals if the solubility is
22.5 kg anhydrous Na,CO5/100 kg of total water considering 3 % of the total weight of the
solution is lost by evaporation of water in cooling.

20,000 kg Wl 40 Wt % Na,CO; oll slalRlal 293 K clluHlal 65 sclldl ud 8. Hlslof
3sloledeHi (3520l A B, uRlletl oiletcet gll slaRlell A2E d%setatl 3% B2l
clogotall et Al A AletHl A8 4ol 100 kg Ayl Well €16 22.5 kg Y& Na;COs sled dlad

l Na;CO;.10H,0 o{l 2les (Busy) 20l
13) Discuss about agitated tank crystallizer.

A(B22S 2085 (Grecllen: @A uAl 5.
14) Explain the principles of Crystallization.

25(2(8520Lell Rgld A

15) A feed solution of 2268 kg at 327.6 K (54.4°C) containing 48.2 kg MgS04/100 kg total water is
cooled to 293.2 K (20°C), where MgS0,.7H,0 crystals are removed. The solubility of the salt is
35.5 kg MgS04/100 kg total water (P1). The average heat capacity of the feed solution can be
assumed as 2.93 kJ/kg.K (H1). The heat of solution at 291.2 K (18°C) is -13.31 x 10° kJ/kg mol
MgSQ,.7H,0 (P1). Calculate the yield of crystals and make a heat balance to determine the total
heat absorbed, g, assuming that no water is vaporized.

48.2 kg MgS04/100 kg Y&l Will URlelcdl alallle] cesetl 2268 kg B2d ol cllUHLel 327.6 K
(54.4°C) B2 8. A Al Al 293.2 K (20°C) cllUMIl 6§ scllHl A & w2yl
MgS0,.7H,0 §[2sal £ sclHl A 8. Aeell slealdl 35.5 kg MgS0,/100 kg Ayel well
8. gls alanell AU GuEHAL 2.93 kilkg.K B2l UlRalHl wA B. 291.2 K (18°C)
AlUHLaL slel GwdL -13.31 x 10° ki/kg mol MgSO.7H,0 B. (sl Guy (Res) WM.
URAL 3 wWille] cieicet ad otell Al fle AQe 531 WA Gio{l oLl 5.




Unit 4 Liquid Extraction

1) Differentiate between Extraction & Leaching.
Asuelot Ual [ARDL AR dstad U 53,

2) Discuss about perforated plate tower for liquid — liquid extraction.
yatdl yatdl syl 12 uRslRes e alar (@ uul s

3) Draw the neat sketch for multistage cross current extraction operation.
HAERY 5l 502 Wsegelel WU Asto{l 129 vg(A €.

4) Write down the application of Liquid Liquid Extraction.
yatél Yl Qrsyaell Gualdldl cvll.

5) Explain about spray tower for liquid — liquid extraction.
yaltél Yl syl 12 2 elaR (A wHestal.

6) Write down the following term used in liquid — liquid extraction
1) Solvent, 2) Raffinate, 3) Extract

yalldl yatél Qrsyiel {2 o{lAstt el clvulRdd 52
1) A Aoz, 2) AdAe, 3) AR5
7) Draw the neat sketch of liquid — liquid extraction process.
yatél yatsl rsvale(l 2269 ausld €12l
8) State the factors to be considered in choosing suitable solvent for extraction.
(Qrsyial HI2 Acotol(l el HIZ tuleAHl AalHl Al URH (A2 {3 L.
9) List the extraction solvents.
(sl M2 duRldl AeQo2e] (A2 vlotldl.
10) Write down some of the examples for liquid liquid extraction.
yatél Yl syl Hizell declls Gelerel cull.
11) Draw the neat sketch for multi stage counter current extraction operation.
HEElR 51Go2R 52 Aseelel BlURato{l ety (A €1,
12) Describe about rotating disk contactor for liquid — liquid extraction.
yatél yaudl syl 12 Aot (s Sleeser @A w3 2.
13) Draw the triangular diagram for the system of three liquids.
(sl 12 ael yatél wtadl yeudlell Asiella wusld L.
14) Explain about mixer & settler for liquid — liquid extraction.
Yaltdl yattdl syl Hi2 MsuR wa A2cR (A AxedAl.
15) Discuss about Packed tower for liquid — liquid extraction.

yatdl yadl syl {2 Uss ataR @ uAl 3.




Unit 5 Leaching

1) Explain the principles of leaching.
QRO Rgid Ames Al
2) Discuss the factors affecting on leaching operations.
(AR AUR Ut UR UUR 5l URKA (AQ uul 53,
3) Describe the multistage cross-current operation for leaching.
(ARIDL M2 U R 5l 502 W UR2et (A AL
4) Write down some examples on leaching operation.
(AR QU Aot F2cls GELSAN UL
5) Explain about theory of leaching.
(@RI Rl uHes Al
6) Discuss about Dorr Agitator for leaching process.
(@RI AUR A HZ SR A(F22R (A UM
7) Write down uses on leaching operation.
(ARILL QU 2eto{l GUNE AL AW
8) Explain leaching equipment like Bollman extractor.
(AR HIZ cURLAl ARt AsuZ ot Altlot (A UHgAL 2.
9) Explain about Pachuka tank for leaching operation.
(QARML AUR A HIZ UYSL 2085 (A UM
10) Explain the single-stage operation for leaching.
(AR 2 Rldet e AU et (A AU
11) Discuss about percolation tank for leaching operation.
(AR BIURAe 1R Ul URSlAUG 205 (A uAl 53,
12) Explain in brief about Multistage counter-current operation for leaching.
(AR U2 HEEl R 51Go2R $R02 BUR (A AMAAL.
13) Draw the neat sketch of single stage leaching and write down the material balance for it.
Yot 2oy ([ARIDL Mol 229 AigA €13 Aa Mo HEIlAA AQ AVl
14) Explain Rotocel Extractor for leaching.
(AR HIR2 AAAA A 522 (A AHA
15) Draw the neat labelled diagram for leaching of coffee.

S18latl (AR Mol otiH [(AE2otcaltofl ete9 a1g(A €121,
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Unit 6 Membrane Separation

Write down industrial application of Microfiltration and Ultrafiltration.
HIB5U (3R 2ot A RUER 2oto(l AN GUABLARA AL

Define the terms of following:
1) Membrane, 2) Permeate, 3) Retentate, 4) Reverse Osmosis, 5) Microfiltration,
6) Nanofiltration.

(AAstl 2A6El cAtvARA 53

1) Aillet, 2) UREAAL, 3) R2ee, 4) Rl URMNRRY, 5) HIBS(ER A, 6) AUBR .
Write down advantages of membrane separation.

A10)lol AURAstall LGl AW

Explain about spiral wound module for separation process.
AuUR2Aot YA HIZ JUWERA cllBos HSYE (A A1l

Write down disadvantages of membrane separation.

A10)lol AURAotall NRALGN AW

Discuss about hollow fibre module for separation process.
AuR2let YA HIR 8lA 1ok Hsyd (A uul 5.

Explain theory of membrane separation.

Aol AuRAatoll (A3 vmestal.

Write down industrial application of Reverse osmosis and Dialysis.

R ] AR WA stUAR ™A 2U000BLs GUAAELARD AW

Write down industrial application of membrane filtration process.
Niojlot (3ceR2lot YAMe{ ALANOBLs GUADO AR AW,

10) Draw the neat sketch of Spiral wound membrane module for separation.

AUR2et HIR AUBRA cUlBos Niojlot HIsYAoll 129 ALgA 1L




