CHAPTER 4

EXTRACTION EQUILIBRIUM

This chapter preseqls 1!, action equilibrium experiments of L-

lysine from aquecus DI o carmer and n-dodecane as an

organic solvent.

Materials and Method- g € 48 § i Rerimental.
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Experiments & ge extraction wrﬂbnum of L-lysine was carried out by
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he organic membrane phase was prepared by dissolving

D2EHPA and Span 80 in n-Dodecane. The acidity (pH) in the agueous phase was

adjusted to pH 2, 3, 4, 5, and 6 with Sulfuric acid. The membrane phase contains 3

v/v % (0.0465 mol/dm®) to 10 v/v% (0.2325 mol/dm®) D2EHPA and the aqueous
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phase was 0.01 M L-lysine. The two phases were separated after being allowed to
setlie. The concentration of amino acids and the pH in the agueous phase were then
measured. The concentration of amino acids in the membrane phase were

determined by the difference of amino acia concentrations between initial ana final

stages. L-lysine concentratiag F jgisured by Ninhydrin method using a

Spectrophctometer (Spens L ompany) at wavelength of 570 nm.

The experimer e Sonsgior St EXIraction are summanzed as
follows:

Table 4 qO™-Liquid Extraction,

Organic Phase (4 Temperature Time

Solvent : n-Dodecar 25 °C 48 hours

Carner : 3%v/v 10 5%

D2EHPA

Results and Disc! V -

Extraction E®#ilibnum of L-Iysir{é.

For ﬁluﬁwtﬂ%’ w-ﬁ@'iﬂﬁvmsenm of D2EHPA, It

was found 1thys or A” form a @mplex with EHF’A in the oigphase which exists
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where (HR) is the monomer of D2EHPA in the membrane phase and m is the

stoichiometric coefficient 2 armier/Lys complex in the membrane

phase. Since the p s ONer than K, the dissociation

constant of amino groug — Eg!ected. Then the total amino

acia concentration |

.................. (4.3)
The distribu e cationic form is expressed
by
.................. (4.4)
From equa
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log D* = log Ke:“mmzq - log [H+Jmm """"""" (4.7)

log D" + log [H+]"“‘e,.:I = log Kaex +mlog[{qﬁ-}]¢q




log (D*[H']"eq) = log Kex + m log[{HR)leq eneaeerieeee (4. 8)

From equation (4.3) and the equation of dissociation constant of amino acid

as shown in equation (3.3), the equation (4.9) can be obtained:

e — (4.9)
Based on the SES— B L e with DZEHPA, The following
mass balance equalion g
o (4.10)
~(4.11)
From the =#0v4F s y Mex. D' and [(HR)Jeq can be

calculated Figure 4- een distribution coefficient of Lys*

(0*) and [H* " eq- |l was =5 '_.';;1;5“ ee pH 2.0 1o 4.0 shown the straight

;*
'!f;_
equation 4.7, the § o= O , . _' :sponding to equation. It was

found that ﬁhen [H‘ﬁwas de*reaseﬁ !Elﬁ ﬁ ﬁcreased From equation

4.9, [A ] decreased al low pH but from appendlx A the carnar concentration
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(o =™ Jeq versus log [(HR)]eq Is shown in figure 4-2. according to equation (4.8)

line which slo ““:J as can be seen from the

the slope of graph of log (D* [H* ]™ )eq versus log [(HR)]sq is m. In this case, the

value of slope or m is equal 012, it was found that 12 moles of Lgfs:"r reacted with

one mole of D2EHPA to form complex in the membane phase. By using the value of
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dissociation constant of L-lysine (K1) of 1ﬂ'2'1ama!fdm3 or ﬁ.ﬁﬂ?x‘lﬂamnh‘dma. The
calculated value of extraction equilibrium constant or Kex for L-lysine is 0.2047
dm®/mol. Figure 4-3 showed the calculated value of individual experiment data

points show a change of the va

“§. With respect to the values of  [(HR)]eq. It

0 be constant.

:

was found that, the chan

ltoh et.al. (1998 bl study the mechanism of mass

transfer in phenyls one mole of phenylalanine

formed complex eric form). Their result was

difference from L-I a1eng chain in one molecule so

it might be polymedfe ff AT N O™ complex with carrier at the

interphase.
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Figure 4-1. Proposed Transport Mechanism of L-lysine reacted

with D2ZEHPA monomer.
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Figure 4-2 Distribution Coefficient of Lys vs. [H+]"
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Figure 4-3 [D')[H"1"eq vs. [HR] eq of L-lysine.
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Figure 4-4 Kex of L-lysine vs. [HR]eq
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