CHAPTER 5

EMULSION LIQUID MEMBRANE EXTRACTION

This chapter presents the results of the batch extraction of the

Type II or Fac:l:tated extraction ingle component of phenylanine and
alsc olution of phenyalanine and

phiase was acidic pH. The cation

carrier D2EHPA, 2 1] . 80, and n-dodecane were
components in the oggamic b
Experimental Mat .
1. Extractiod’o e{ o Aci onent.
% 3 '

All chemic e ﬂ' described in chapter 4.
The membrane phase #a PIE i by I all necessary components
in advance. The orgahic. f '_’- brane solution consisted of n-
dodecane, D2EHPA ' ental condition of emulsion
liquid membrane system w@@; :

£

:mtemal or feed phase are 0@06 M phenylalanine and

Oli}t?t:andﬂﬂﬂﬁh{m%;%t%ﬂ:wat H 2. 3%:15 The pH of the
aﬁﬁ“&"ﬁﬁ%ﬁ‘uwnwmaﬂ

Solvent  : n-Dodecane 176 ml
Camer : D2EHPA 10 ml
Surfactant : Span80 4 ml

190 ml
c) Internal Phase.

1.0 N HCI solution.
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The emulsion was prepared by homogenizing an equal volume of
60 ml of internal phase and 60 ml of membrane phase with high speed
homogenizer. About 360 ml of emulsion was prepared at each set of
experiment, the w/o emulsions (50 ml) thus prepared were poured and
dispersed in a baffled vessel containing a measured volume of external
phase (350 ml) of amino acid solution.

The vessel was 9 ¢cm in diameter and was equipped with a six-
blade turbine stirrer. The | ples for one set of experiment.
The extracnon time for. ,\ Cas started from the time that

andsti eg a A&ed of 250 rpm. After each
| oyed froi the vessel. Then, the emulsion
phase and external phaseS#ére separated after being allowed to settle.
nhdSe‘Weére measured and amino acid concentrations
in the external phas€ were measured by usiig UV Spectrophotometer at
257.7 nm for phenyldlaginé and 277.0 nm ryptophan. The pH of the
external phase séluti€ verg alsg measurcd by a pH meter. The
experiment data arg .. The schematic diagram of

The nﬂnbrane‘éﬁiﬁp nethod of extraction was
the same as described-above.Lhie exisimal-ghase was the mixture
solution of 0.006-M phenylal J06™M tryptophan or the

mixture solution of 0.006 M phenylalanine and 0.001 M tryptophan at pH
2,3 and 5. The chgentratmns of,amino acid mixture in the external

i AR

The measurement of emulsion swelling can be done by
measuring the volume of emulsion phase and external phase after each
extraction experiment. The internal phase volume can be calculated by
mass balances. The percentage of emulsion swelling can be calculated by

the following equation:

% Swelling = (Internal Phase Volume - Initial Internal Phase Volume)x100
Initial Internal Phase Volume

T4Y2359%%9
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% Swelling = (Internal Phase Volume - 25 ml) x 100
25 ml

4. Calculation of Amino Acid Concentration in the Internal Phase.

In the experi uirations of amino acid in the external
phase were measured. Tl ,.-"“‘ ps of amino acid in the internal
phase were calculate aldiiee based on the assumption that
there was no accurtlatiGiv of & cid in the membrane phase. The
calculation of amifio aerl ebnce 'a\ mtemal phase is shown in

the following examiplcs
Initial Conc. of ufing J¢id'in-the'external phase or [A]p = 0.006 M

From experimenjél g
after 1 min. extracgon™.

Therefore, amino agid _ri’ nek into the internal phase
‘ 0.00525 M

ek W '] 7 '\ |
Since the voltfie ( ‘r

J .

From experimental result, the volyme of the internal phase at 1 min

ﬂ‘IJEJT’me‘ﬂTWEJ\’]ﬂ‘i

Therefure conc. of amino acid in the ipternal phase or [ﬁ]l

RIAN THRBI NN

= 0.0105 M
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Figure 5.1 Schematic Diagram of Experimental Apparatus.
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Results and Discussions.

1. Permeation of Single Amino Acid.

As shown in chapter 3 the ionic structure of phenylalanine and
tryptophan changes significantly with changes in pH. In this study, a
cation carrier was used, therefore pheuylalanine and tryptophan must
exist in cation . In this system an a 1d1c pH is desirable.

In order to separate : centrate more phenylalanine and
tryptnphan into the i inicrnal | al phase difference of H* between the

st-pha lished ( Itoh et.al., 1990a).
a.high pH in the external phase
are desirable. There is# ».t0 the high pH in the external

phase, phenylalaning Apto Q; be able to dissociate as
cation. On the oth€r L ,‘ ¢ pH in the external phase is too low, the

That is a low pH in

carrier will becomgfprofonated = :" i able to transport other ions.
Since pH in the €xtemal phasd is\thu -‘h» portant, the experiments under
various pH values i temaje were earried out.
ARy
: “J"I—‘ , .
1.1 Extrachio t}f 0. mé'h.;;i:!_ lalanine Solution.

HE.-:{ o« i
As shown mﬂﬁ‘@aﬁr 1&.permeation rate of phenylalanine
increases with pIL.of the e feed Phas¢”, There is a significant
different in permgation genmpH=27and pH 3, but not much
different between pH 3 and € lothe fact that at higher pH,

phenylalanine is less in positively charge form,“even though, there is a big
driving furce for HMécencentration bltween internal and external phase.

%rﬂﬁq %»E Vth % ﬁ phenylalanine in the
internal phase be seen that in , phenylalanine were
concen ,d up to 4-6 times within 4 miwef extractio . However, at
30 nﬂ ﬁ @ ﬁeﬁl’ﬂa%m | phase were

less ccmcentrated than at 4 min due to the swelling effect of w/o emulsion

globules.
The Effect of pH on swelling is shown in Figure 5.4. At pH 2

and 3, the swelling started at about 4 min after extraction whereas at pH
5, the swelling started at about 1 min. However, at the end of the
extraction time, the swelling effect was 80% which was the same for all
pH values.

Figure 5.5 shows the change of pH value in the feed phase
during the extraction. According to the transport mechanism for
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phenylalanine, Phe* is exchanged for H*, therefore the pH in the external
feed phase decreased during the extraction.

1.2 Extraction of 0.006 M and 0.001 M Tryptophan Solution.

The permeation rates of 0.006 M and 0.001 M tryptophan
are shown in Figure 5.6 and 5.10, respectively. The effect of pH on the
permeation rate was the same as that have been observed from
permeation of 0.006 M p alani ion.

Figure 5.7 and 5:} concentration of 0.006 M and
0.001 M tryptophan mn-the inter ‘during the extraction. In this

study tryptophan can b 4-8 time within about 4 min
The effect of pH on_swelitig for both extraction experiments are shown
in Figure 5.8 and™5 127 Gengrall \ e swelling started at about 2 min

ofter extraction aué
phase at 30 min.
ange of pH value in the

feed phase dunng hie gxir - ame trénd of pH change in case of

LT3 e

When:&nvﬂhﬂnf jon liquid membrane as a
bmseparatmn opcration;-theassuc-of seiectvty sfiall be examined. There
are various km" impurities 10i-broths eg. glucose, lactic
acid and tryptopﬁn etc. this ptophan is selected as an

impurities in the study.of selectivity gffect on ELM extraction.

B an o
extraction solut ¢ phenylalanine and

0.006 M m han and the bma% mmixture solution of 0.006 M

phenﬂaﬁifin ?@M%ﬂ @ be seen that
there was n ifference n tra%pﬂ%e enylalanine and

tryptophan from single component system.

Figure 5.16, 5.17 and 5.18 show the comparision of
phenylamine and tryptophan tronsport in ELM at pH 2, 3 and 5,
respectively. In case of single component system or in the absence of
competitor, it was found that trypophan had a higher flux than
phenylalanine. This can be attributed to the higher hydrophobicity of
tryptophan than phenylalane (Thein et. al.,1988). It was found that the
transport of phenylalanine was little effected by the presence of
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tryptophan in both high and low concentrate of tryptophan. It can be
concluded that this system can not purify phenylalanine from a mixture
solution of phenylalanine and tryptophan but tryptophan does not have a
significant effect on the phaenylalanine transport rate.

| ...
AU INENINYINT
PIAATUAMINYAE
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[A]f0 = Initial amino acid concentration in the feed phase.
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Figure 5.79Concentration u‘f 0.006M tryptophan in tt the internal phase.

al phase.
q whﬁﬂlﬂ;ﬁ;? m Ino aci cnncmtmﬂiﬁﬁc&cd phase.
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Figure 5.14 Extraction of binary mixture of 0.006 M phanylaianinc and
0.006 M tryptophan solution. (a) 0.006 M Phenylalanine.

(b) 0.006 M Tryptophan.
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Figure 5.15 Extraction of binary mixture of 0.006 M phenylalanine and
0.001 M tryptophan solution. (a) 0.006 M Phenylalanine.
(b) 0.001 M Tryptophan.
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Figure 5.16 Comparison of phenylalanine and tryptophan transportin.
emulsion liquid membrane extraction at pH 2.
(a) 0.006M Phenylalanine and 0.006M Tryptophan , pH 2.

(b) 0.006M Phenylalanine and 0.001M Tryptophan , pH 2.
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Figure 5.17 Comparison of phenylalanine and tryptophan transport in
emulsion liquid membrane extraction at pH 3.

(a) 0.006M Phenylalanine and 0,006M Tryptophan , pH 3.
(b) 0.006M Phenylalanine and 0.001M Tryptophan , pH 3.
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Figure 5.18 Comparison of phenylalanine and tryptophan transport in
emulsion liquid membrane extraction at pH 5,
(a) 0.006M Phenylalanine and 0.006M Tryptophan , pH 5.
(b) 0.006M Phenylalanine and 0.001M Tryptophan , pH 5,
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