CHAPTER 4
EXTRACTION EQUILIBRIUM

This chapter presents the results of the extraction equilibrium

experiments of phenylalanine tryptophan from aqueous solution
using D2EHPA as a carrier ai ; ane as an organic solvent.

Experimental Matﬁ‘d MethodsT
- r ‘-H

L. MaterialSye i’

i N

All chey vere gbtained  from Wako Pure Chemica
Industries , Japan, -ef \ lesphoric acid or D2EHPA
was obtained ‘ ympany, 4 Jape All the chemicals are
analytical grade.

Amino aci nylalamine and L-tryptophan

Organic solv

Surfactant > ~-Spa

Carrier ~ i Bik2 ethylhexyl phosphoric acid

2. Method

Experiments-.on the extragtion equilibrium of phenylalanine

and tryptop Hﬁréa Wﬁﬂﬂﬂm ml of the organic
membrane p 20 ml e aqueous phase and then shaking for

48 hours at a temperature of 259C in a thermostatic shaking water bath

e LS LY b fontane pha

in the aqueous phase were adjusted to pH 2, 3 and 5 with hydrochloric
acid. The membrane phases contain 0.072M- 0.36 M D2EHPA and
the aqueous phase were 0.006 M phenylalanine and 0.006 M
tryptophan. The two phases were separated after being allowed to
settle. The concentration of amino acids and the pH in the aqueous
phase were then measured. The concentration of amino acids in the
membrane phase were determined by the difference of amino acid
concentrations between initial and final stages. Phenylalanine and
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tryptophan concentrations were measured by a UV-Spectrophotometer
(Hitachi 320) at wavelength of 257.7 mm. and 277.0 nm, respectively.

The experimental conditions for liquid-liquid extraction are
summarized as follows:

Table 4.1 Experimental Conditions for Liquid-Liquid Extraction.

Oil Phase 20 ml) . Aqt ml) | Temperature and Time
Solvent: n-Dodecanes 06/ Shaking for 48 hrs
Carrier : 0.0721 M- 006 M at 250C,

0.361 M 4 sted :
D2EHPA h HEL \
(dimeric fo .
TN,
; . BELL
Results and Discuss p ﬂé?ﬁn
1. Extraction Equilibiiuin o ‘nylalanine.
- l-ﬁj{*’k&. 2
For ! I ‘of phenylalanine in the
presence of D2E ieJor A* form a complex
with D2EHPA in IJB 0 tﬁ dimeric form as follow :

A++%ﬂ£j B onINYNT @n

[A*]eg[(FIR); Jog

Where (HR), is the dimer of D2EHPA in the membrane phase and m is
the stoichiometric coefficient and AR(HR),,,,.; is the carrier/Phe complex
in the membrane phase. Since the proton concentration is much higher
than K, the dissociation constant of amino group, the formation of A- can



26

be neglected. Then the total amino acid concentration (At) is expressed
by:
Al = [AMNFAY] @000 s . (4.3)

The distribution coefficient of amino acid in the cationic form is
expressed by:

................ (4.4)

From equation (4.2)
................ (4.5)

From equation (4.4)
(4.6)
log D* | = g K 1 -] PO (4.7)

log D* + log [IE]‘FI = log ch + m log " Y2leq

ﬂ‘lJEI’J'i’IEWIﬁWElﬂﬂ‘i

log (D = log }(m + m log [(HR):]W crrirenreneenee (4.8)

meﬂﬂﬂélﬁﬂﬂaﬂﬁ%wmm{lﬁ& of amino

acid as‘Shown in equation (3.3), the equation (4.9) can be obtained;

[A*]eq = [HY% [Alg = oo (4.9)

[H¥eq + K|

Based on the assumption that one mole of tryptophan reacted with two
moles of dimeric form of D2EHPA, The following mass balance equation
can be obtained:



27

[(HRDleq = [(HR)); - 2([A1); - [Atleq) oo (4.10)
[AR(HR)2m-1leq = [Atli - [Atleq ET— (2R 5

From the above equations, the values of Kex, DT and
[(HR)]eq can be calculated. Figure 4.1 shows the relationship between
distribution coefficient of Phe* ( D*) and [H*].;. As can be seen from

the equation, the slope of the ' fis -1 that is corresponding to quation
(4.7). _ W,
The graph : [ . log [(HR);]eq is shown in

slope of the graph of log
(D+[H"'] )vs Iog HE aSC, the value of slope or m is
equal 2. By using

iati 1 “eonstant of phenylalanine
(K,) of 10183 mo i

. The calculated wvalue

dm3/mol. Figure 473 # sholed the | calculated value of individual
experiment data poigfS. Fhe Scatiening poings show a small change of the
values of K., with ¢ to the valiies|of [(HR),].,. This change may be
the result of experimentz : | '

2. Extraction

7;1\-’:' carrier, the complex
id ar rier aﬂi the equations involved
are the same as for pyenylalanme Therefure equation (4.1) to (4.11) can

be applied. ﬂ ug ge% %m’]ﬂ Eptuphan system

can be calcul&led Figure 4.4 shows the relationship between distribution

SRRy AT -

According to equation (4.8), m 15 the value of slope of the graph
of log (D"‘[H"’} eq) VvS. log [(HR)Z] As shown in Figure 4.5 | that slope
of this graph is 2.2, indicating that the value for m is 2.2. By using the the
value of K; = 10- 238 or 4.169x10-3 mol/dm?3 the calculated value of Kgyx
for tryptophan is 0.11 dm3/mol. Figure 4.6 showed the calculated value
of individual experiment data points. The scattering points show a small
change of the values of K,, with respect to the values of [(I'm)zlaq This
change may be the result of experimental errors.
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Fxgure41 Distribution Coefficient of Phé' vs. [H]egq.
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Figure 4.2 [D*] [H*]leq vs. [(HR), leq of Phenylalanine.
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Figure 43 Kegy of Phe vs, [(HR);]eq.
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Figure 4.4 Distribution Coefficient of Trp* vs. [H*Jeq.
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Figure 4.5 [D*] [H*]eq vs. [(HR), leq of Tryptophan.
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Figure 4.6 Kex of Trp vs. [(HR)z]eq_
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