AT .%/ W?

e~

y

a4

ey

b

e




e — I N I ,f

“e.

s

o







o . 4
bl Cerdacdng o Fpd — s Tfraclion

. Light ._a—j'g
Light Liquid
Outlet
< Light Liquid
Outiet

" Liquid Outiet Heavy
Liquid . Liquid in

:
< Heavy Heavy —f > -
Wire Mesh Liquid Liguid I |
Packing iniet intet e pe
i ‘— —J[ —{= Stator Ring
% — 3L =1 Rotor Disk
; |
Light — =
Liquid tight  —i o> —
Z Inlet Liquid
inlet
L1 = Heavy
Light ‘—————r Heavy Qutlet

Liquid Intet tiquid Out Heavy Ligud Cutlet

Figure 5.4-1. Differenual extractors. The heavy and light liquids move cqumcrcur-rcmly, as in
mixer—settlers. The concentrations in these liquids are not near cthbnux.n. unlike those 1n
mixer—settlers. (After R. E. Treybal, Mass Transfer Operations, McGraw-Hill, 1980))

I A fermentation broth containing 0.1 mole/L penicillin must be fed to an extractor at 5 L/hr to recover 95 % of

the penicillin. The solvent, which contains no penicillin, is fed to the extractor at a rate of 2 L/hr it
icilin. | €0 and offers a partition

(a) How many equilibrium stages are required to achieve this separation?
(b) How tall must a differential extractor be if it has a diameter of 12 cm and a ka of 1 he-1?

(c) For the differential extractor in part (b) plot how the aqueous and organt i :
d Le rganic phase concentrations (y and
change as a function of position (i.e. height). P and =)

2. You are trying to extract an aqueous fermentation fluid that contains two different types of penicillin, the
desired penicillin with the proper structure and an undesired penicillin-analog that has an additional hydroxyl group.
The pH and solvent have been chosen to enhance the difference in partition coefficients between these two penicilfing.

You need to design a column that can achieve a 98 % recovery of the desired penicillin and to calculate hat percent
the undesired penicillin is also extracted. e v of

(a)‘ A pilot exiraction study showed that a short column 10 cm in diameter and 1 m tall extracted 60 % of the

desired penicillin. The aqueous flow rate in this pilot column was 6 L/hr while the solvent flow was 4 L/br. Detesmine
ke for this extractor. [You will use this ka to solve parts (b) and (c).] "

{b) Using the same column conditions as the pilot system, determine how tall the column must be to achi 9
recovery of the desired penicillin. State all assumptions. ' oacieve TR %

(1(23 lVForthecolumninpaﬂ:(b),calcul:methe%recoveryofthcundesinf:dpenicillinthmwillalsobee:ctrax:tedinto
the solvent. . )

Desired Penicillin Undesired Analog
Pantition Coefficient 10 5
Yiop (mole/L) 5x 107 0.5x 107

Xbottom Y 0



