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SURIYA DUANGMANEE : STUDY OF FLUORESCENCE
RESONANCE ENERGY TRANSFER OF DONOR — ACCEPTOR DYE
CONFINED IN ZEOLITE L. THESIS ADVISOR : ASST. PROF.

KUNWADEE RANGSRIWATANANON, Ph.D. 143 PP.

ZEOLITE L/ DYE/ DYE-ZEOLITE L/ FLUORESCENCE/ ANTENNA SYSTEM/

THERMAL DIFFUSION/ GAS PHASE METHOD

This thesis focuses on preparation of dye zeolite L composite with
luminescence dyes inclusion into zeolite L. The different dyes with different emission
regions such as blue, green, orange and red were used for dye_zeolite L composite. The
study of adsorption isotherms of cationic dyes shows that the isotherms are fit well to
the Langmuir model. In addition, the thermodynamic quantities indicate that the
adsorptions of the dyes on zeolite L are spontaneous, endothermic and highly
disordered. In addition, the inclusion of organic dye into zeolite L was prepared using
cation exchange and gas phase method (thermal diffusion). According to the limitation
for inclusion of dye via cation exchange, gas phase methods are used for improvement.
Cationic dyes such as acridine hydrochloride (AC), acriflavine hydrochloride (AF),
hemicyanine iodide (Hemi) and thionine acetate (Th) and a neutral dye of thioindigo
(Thio) are encapsulated onto K-LTL and H-LTL zeolite by the gas phase method in
which the amount of the dye with different occupation probabilities (p) of 0.1, 0.25, 0.5
and 1.0 were used. The successful inclusion of the dye into zeolite with the occupation
probability at 0.25 is most suitable for preparation of the dye zeolite due to the

interruption of the dye aggregation and the quenching emission of the dye in the zeolite.
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For study of the fluorescence resonance energy transfer (FRET), in the synthesis of
donor_acceptor-zeolite L two dyes were used into the channel of zeolite L, in which a
donor-acceptor such as Acridine - Hemicyanine (AC_Hemi), Acridine - Acriflavine
(AC_AF) and Acriflavine - Thioindigo (AF_Thio). The sequence of the method to
insert the dyes is cation exchange — gas phase (i -g), gas phase - cation exchange (g —
i), gas phase - gas phase (g — g) or/and cation exchange gas phase (i — g). The result
of each system has a high quenching efficiency in the K-LTL zeolite, which is
AC(g)_AF(i) KLTL (72.2%), AC(i)_Hemi(g) (65.9%) and AF(i)_Thio(g) (52.6%).
This result shows that the different methods for inclusion affect on the quenching
efficiency of FRET system which can be applied to an antenna material and improve

the optical devices.
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