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Name of the Examinations: B.E. FOOD TECHNOLOGY AND BIO-CHEMICAL
ENGINEERING THIRD YEAR FIRST SEMESTER - 2025

Subject : MASS TRANSFER OPERATION I Time : 3 Hrs Full Marks :100
Part - I (50 Marks)

Instructions : Use Separate Answer scripts for each part.
Answer question no. 6 and and any three from the rest.

I. Explain how Equilateral Triangular Coordinates can be used to determine composition of
the three phases in liquid-liquid extraction (LLE). 10
2. Explain with a diagram how in a system of three liquids- with one pair partially soluble,
compositions of extract and raffinate can be determined? What are plait point and a
solutropic system? 10
3. Explain how selectivity, distribution Coefficient, recoverability and interfacial tension of
the extracting solvent become important in the choice of a solvent for LLE? 10
4. Give three examples of how solid foods are prepared for leaching. On what factors do the
rate of leaching of a substance depend? 5+5
5. The natural colour from blackberry is to be extracted with water. The saturated
concentration of the colour in the water is found to be 1.45 kg/m®. In a laboratory scale
extractor of 1050 ml volume, it has taken 8 min to extract the colour from the berry at the
concentration of 980 ppm. Under similar conditions in a commercial plant of 12 m? capacity
it is desired to extract 13 kg of the colour into the water. How much time would be taken
for this leaching process? 10
6. Answer any two (10+10)
(a) Fields of usefulness of liquid liquid extraction
(b) Single stage batch extractor in leaching.
(c) Hildebrandt extractor

[ Turn over



| Raf.

f. NG Ex/FTBE/PC/B/T/315/2025
‘ B.E. Food lccllnology and Bio- CllQl]llC‘]' Engineering - Thn(l le - First Sunesl ;
| Subject: MASS TRANSFER OPERATION | (FTBE/PCIB/T/315)
|
1 (Part II) Marks: 50 i
e i
HagE : | .
ADSH Question No. I (Compulsory) and any 1wo from the following:
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N, ‘,Ny‘f\ iy . where N, N, ya and Ty slgmlms the usual notations. ¢) Estimate the value of K¢/ K'¢s
v 101“0"!{@ and Kk'¢; are the gas phase mass transfer coefficients for equimolar counter-current dlfhlsl(q“
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ale l ick’s law. b) C onS|del|ng, the dcllnmon of the reference frame of the obselvu {0| a bm(u-;
S mu\tm of A and B undergoing mass transfer operation from one region to another region, show that

lwgun /\ (md B and for /\ dIHUSbS though non-diffusing B, mspecllvcly for a binary gas mixture. Giye
2+d+4=10! |

‘*(Ithc the steady state molar flux equation for equimolar counter-current diffusion. (b) I q
urrent u]ulmolm diffusion, A diffuses through B across a distance of Smm apart. lht" paxmf-
ure, of A at point 1 and 2 are 80 kPa and 20 kPa, lespeutlvely The total pressure is 1.1 alm ard"}
npc 1t-Lu e s 27°C with dllluswlly of A equals to 71.03 cm?/sec. Estimate the molar flux of A at steady
e ‘(.,Oﬂdltlon (¢) Also estimate the molar flux of A considering B non-diffusing. (d) Comparing tl
6l (molar flux) intwo different cases, which operation is preferred? 5+7+612=20
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1@ gas phase is noticed to have dlssolvud in the bulk 11qm"
ase! w11|1 trmu across the inter- phase /\ssummg Henry’s law to be valld for tlu case, (i) CSLIdeL 1<, /K‘(,:
fhcu, Kl And K¢ are the overall liquid phase, and overall gas phase mass transfer coefficierits across tl
lase! "spmﬂvclv) (i) If sohite' A is of:low solubility in the liquid, ther which resistance (,()Hll()
nss transfer and why? (b) llCl(A) dlf‘USLS ‘through a thin film ol watc—n(B) Smm.thick at 300K,
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