CHAPTER 3

THEORY

Emulsion Liquid Membrane System.
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The solute of interest can be transported from the external
aqueous phase to the internal phase by one of several mechanisms
depending on the chemical nature of the solute including facilitated
transport and simple diffusional transport. Different solutes have
different solubilities and diffusion coefficients in the membrane, and
these properties can be further modified by the addition of a selective
carrier such as di (2-ethylhexyl) phosphoric acid (D2EHPA) to the
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solvent.
Extraction involves batch or continuous contact between the

dispersed phase and the continuous feed stream. After sufficient contact
time the desired solute is recovered by emulsion breakage and release of
the internal phase.

Solutes and Mechanism of Transport.

The model solutes in 'this s L—Phenylalamne (Phe) and L-
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Ky, = [Af][HY] -
[A]

(Phe : K; = 10-1.83 mol/dm3 , Trp:K;=10-23% mol/dm3 )
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K, = [AT][HY] e —--(3.4)
[AF]

(Phe : Kp=10-913 mol/dm3 » Trp : Kz = 10-9:3% mol/dm3)

amino acid , respective e the dissociation constants of
amino acid. - ‘

Since amino™aeid is insdlublem-the oil phase, an ion exchange
carrier must be add€d (otHe’membrane plidse'in order to solubilize amino

acid into the oil z

i 7 1 ) phase. Di-(2-ethylhexyl)
phosphoric acid i 1

e 3.3, is one of the most
Thien et. al. (1988)
f apioftic carrier (Aliquat 336, a quaternary
ammonium salt) fogfhefSgparanoniof Phe., But in their system, removal of
cells from the fei ) 12k

of microorganisms/1 ly- meggativ
fouling of the membrane jnterface In, ade ition, organic acids are often
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ely low. matically in Figure 3.4, the

D2EHPA first exi A carrier/pre plex. When the carrier
reaches the inte:rfa’ce between the external and the membrane phases, an
ion excharfT ﬁmm‘i&as a complex with
amino aci u ‘ ‘ f complexes can be
comp]icated‘,"a simplified stmcture is shown in Figu& 3.4. The carrier
R T AL i b yimp S irap eyt
betw internal | e' phase ion exchange
reaction takes place. The carrier/amino acid complex must release the
At and the carriers immediately protonated. These processes are

repeated and the amino acid thus separated and concentrated in the
internal phase.

solubility is extré
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Figure 3.1 Chemical Structure of L-phenylalanine and L-ryptophan.
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Figure 3.2 Dissociation Ratio of L-phenylalanine and L-tryptophan.
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Figure 3.4 Schematic Diagram of the Transport Mechanism for

Amino Acid.

ic Acid ( DZEHPA).

23



	Chapter 3 Theory
	Emulsion Liquid Membrane System
	Solutes and Mechanism of Transport


