2555

|
5271812521



EXTRACTION AND RECOVERY OF RACEMIC AMLODIPINE VIA

HOLLOW FIBER SUPPORTED LIQUID MEMBRANE

Mr. Niti Sunsandee

A Dissertation Submitted in Partial Fulfillment of the Requirements
for the Degree of Doctor of Engineering Program in Chemical Engineering
Departmentof Chemical Engineering
Faculty of Engineering
Chulalongkom University
Academic Year 2012

Copyright of Chulalongkom University



Thesis Title EXTRACTION AND RECOVERY OF RACEMIC

AMLODIPINE VIA HOLLOW FIBER SUPPORTED LIQUID

MEMBRANE
By Mr. Niti Sunsandee
Field of Study Chemical Engineering
Thesis Advisor Associate Professor Ura Panchareon, D.Eng.Sc.
Thesis Co-advisor Assistant Professor Natchanun Leepipatpiboon, Dr.rer.nat.

Accepted by the Faculty of Engineering, Chulalongkom University in Partial Fulfillment

ofthe Requirements for the Doctoral Degree

........................ ' D €N 0 the Faculty of Engineering

(Associate Professor Boonsom Lerdhirunwong, Dr.Ing.)

THESIS COMMITTEE

....................................................... Chairman

(Associate Professor Tharathon Mongkhonsi, Ph.D.)

Thesis Advisor

(Associate Professor Ura Panchareon, D.Eng.Sc.)

M L*...N SfL Thesis Co-advisor

(Assistant Professor Natchanun Leepipatpiboon, Dr.rer.nat.)
Examiner
(Assistant Professor Varong Pavarajam, Ph.D.)

NONE LcUuUvv, Examiner

(Assistant Professor Soorathep Kheawhom, Ph.D.)

A U o> cw External Examiner

(Associate Professor Anchaleepom Waritswat Lothongkum, D.Eng.)



. (EXTRACTION ~ AND

RECOVERY OF RACEMIC

AMLODIPINE VIA HOLLOW FIBER SUPPORTED LIQUID MEMBRANE)

, 257

(HFSLM)

, D2EHPA
D2EHPA)

(+)-DBTA 4 mM  D2EHPA 4 mM

1-decanol

80
% et 70%
(
(km) 4.87X10"2

( (++)-DBTA
(+)-DBTA

84
enantiomeric excess
(kf)
2.89X102 /

(mass-transfer controlling step)

7110 / 40 /
HFSLM

(chemical

reaction controlled  process)

2%

2D e



##5271812521 : MAJOR CHEMICAL ENGINEERING
KEYWORDS : AMLODIPINE / EXTRACTION /RECOVERY / SELECTIVE
SEPARATION / HOLLOW FIBER SUPPORTED LIQUID MEMBRANE

NITI SUNSANDEE : EXTRACTION AND RECOVERY OF RACEMIC
AMLODIPINE VIA  HOLLOW FIBER  SUPPORTED LIQUID
MEMBRANE. ADVISOR : ASSOC. PROF. URA PANCHAREON,
D.Eng.Sc, CO-ADVISOR : ASST. PROF. NATCHANUN
LEEPIPATPIBOON, Dr.rer.nat., 257 pp.

The extraction and recovery of racemic amlodipine from chemical
synthesis-based pharmaceutical wastewater as a feed solution via a hollow fiber
supported liquid membrane (HFSLM) was studied. The pH and concentration of
racemic amlodipine in the feed solution, types of extractants (chiral (+)-DBTA,
achiral extractants D2EHPA and the synergistic extractant of (+)-DBTA and
D2EHPA), concentrations of the extractants, types of the organic solvents, types
and - concentrations of the stripping solutions  (benzenesulfonic acid and
[Tcyclodextrin), and the flow rates of feed and stripping solutions were
investigated. The feed and stripping solutions at equal flow rates flowed counter-
currently in a batch operation. By using the synergistic extraction of chiral-to-
achiral mixture (4 mM %) -DBTA and 4 mM D2EHPA) at equal volumes of 11
dissolved in 1-decanol, the feed solution of pH 5.0, /Tcyclodextrin as the stripping
solution and equal flow rates of feed and stripping solutions of 100 ml/min, it was
exhibited that the highest percentages of extraction and stripping were 84 and 80%,
respectively, and the enantiomeric excess (% e.e) of ( )-amlodipine of
approximately 70% was observed. The agueous-phase mass-transfer coefficient
(kfg) in the feed solution and the organic-phase mass-transfer coefficient (&m) in
liquid membrane were 4.87x1072and 2.89x1 02 cm/s, respectively, indicating that
the diffusion of ( )-amlodipine complex through the liquid membrane was the
mass-transfer controlling step. According to the investigation of the effect of
temperature on the extraction of racemic amlodipine, the activation energy (£3 of
the ( )-amlodipine extraction reaction was found to be 71.10 kj/mol. In particular,
the £ 3 greater than 40 kl/mol indicating that the extraction and recover)' of ( )-
amlodipine throughthe HFSLM were controlled by the chemical reaction.
Furthermore, by using a mathematical model, the concentration of ( )-amlodipine
in the feed solution with time can be estimated. The modeled values were found to
be in good agreement with the experimental results with the average deviation of
approximately 2 %.
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