CHAPTER 2

LITERATURE REVIEW
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Whereas those studying the use of liquid emulsion membranes for metal
recovery as well as the studies of Terry et.al focused on the separation of solute

from dilute streams, Thein et.al. pointed out that the economic use of liquid emulsion



membranes as a biochemical downstream processing operation requires not only
sgparation of the effects of the following process parameters on separation and
concentration; agitation speed, initial internal chloride concentration, carrier and

surfactant concentration, the presence of completing ions in the external phase, the

chemical nature of the countes hemical nature of the solute.
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Table 2-1 Separation in a Pilot Plant.
e
Element Final concentration
(mg/l)
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Copper
Mi a 20 2200
Cadmium 60 14 0.01
Lead 60 B 0.01
Chromium 40 - 1500 4




A very detailed review of the applications of liquid membranes has been
given by Frankenfeld and Li (1987). This review includes the use of emulsion liquid
membranes for the removal of toxic substances from waste water, separations in

hydrometallurgy and as helerogeneous catalysts. The use of emulsion liquid

d by Li and Shier (1972), who focused on
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membranes in water treatmer,
phenol removal
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convenlmnﬂ ﬂaﬂ ljan Elﬁ ?WW ‘i-uuismn membrane has

been used m successfully sapa‘r,ate organic ac:ds aming a . and antibiotics,
quq w’r}mﬂiw M Wfi%w Ejaq ﬂ)&} lo synthesize
anutu lics and amino acid as well as decontaminate biology waste streams.

An application of liquid emulsion membranes o biochemical separations has
- been the separation of biochemical zwitterions from fermentation broth. A zwitterion

IS @ Compound possessing both a positive and a negative functional group at neutral
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pH. Typically, as in the case of amino acids these functional groups are ionizable
and can vary in charge as a function of pH:
H* H*
HO2C-CH-NH3" +— "0,C-CH-NH3* +— "O2C-CH-NH>

R ..
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Several imporiant cateM an be classified as zwittrions:
phospholipid, amincass 7 )-lafta '. S e Due 1o the overpresent charge
on these compougi® ' y I\ A ._ _‘-: ®ased in conventional organic
solvents, raditios® < 4 §F F-078 N | s>ed lo recover these small
bioproducts from Jlive 1o the currently used
techniques of derid on exchange, liquid emulsion
membranes have b on@ical recovery of these compounds
from fermentation broth
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liquid emulsion me rnt:ranes was camed out by Thein etal. who examined the

senamhunﬂ%ﬁ}@ﬂ ﬂ%%ﬂwﬂq ﬂm d emulsion membrane
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Ten}r et.al. (1982) have reporied the extraction of acetic and propionic acids
using emulsion liquid membranes Both acids can be produced by bacterial
fermentation This work was concerned with the removal of contaminanis from waste

water, and shows that these solutes can be removed from agueous solutions.



The recovery of citric acid has been studied by Boey etal. (1987). The
emuision liquid membrane consists of Alamine 336 and Span 80 dissolved in
Shellsol A Sodium carbonate was used as the internal phase reagent. This work

looked at the batch extraction of both model and real fermentation broth The resulis

show that very fast extractiGs in be achieved: over 80% of a 5% (W/V)

citric acid solution waza o 2S. Experiment of 4.5% citric acid

from fermentation b n profile. Significant emulsion

swelling was aiso wi W8 Of the internal phase was more

than doubled.
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{anionic carner of trl-capm ,&E;' sall}. in Solvent 100N (paraffinic
solvent), establiai— '5 onic emulsion slabilizing)
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the solution of 20 I;J KCl at pH 11 Thraw,,nr assessed the effects of various
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Itoh e?'ar (1990) studied 18 separationd% phenylal mi mulsion liquid
merﬂaﬁ]@gﬂﬁhm n'lq»nﬂ j ﬂ al’'s study. A
carnar in the membrane phase was changed to cationic carrier, D2EHPA, with Telura
619 as a paraffinic solvent and Paranox 100 as an emulsion stabilizing surfactant.

The internal phase was acidic solution of 1.6M HCI. The main reason for using

cationic carrier was tnat in the application of an anionic carrier for the separation of
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phenylalanine the removal of cells from the fermentation broth might be necessary.
The surface of the microorganisms are usually negatively changed and could result
in the fouling of the membrane interface.

Boyadzhiev and Atanassova (1991) have been explored the possibility of L-

lysine recovery from its dilu jolutions applying a liquid membrane and

studied the transpor bhases liquid system. They used 5%
{viv) D2ZEHPA as an.. sg-decane as an intermediate, The

extraction occurs s shown in figure 2-1.

Membrane

Phase

Feed Phase

Figure 2-1. Schematic Diagram of Two Compartments Vessel for Extraction.
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Noppaporn Panich (1994) has been studied the extraction of two essential
amino acids, L-phenylalanine and L-iryptophan, by emulsion liquid membrane from
dilute solution. In this case, it has been studied the equilibrium extraction of

mixtures and baich extraction of single dilute phenylalanine, dilute iryptophan and

mixture of both amino acig JFjbrane phase consists of cation carmier

< ¥ g 0 n-dodecane. The internal agueous
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D2EHPA and the surfa

phase was 1N HCI wal fo i aiotophan had a higher fiux than

phenylalanine. Thy higher than at pH 2. In the
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extraction of bing
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did not have siang CMBhenylalanine,
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