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ABSTRACT

This paper reports the molecular orientation of carbazole(CA) molecules
inthe mixed Langmuir-Blodgett(L B) films of carbazolein stearic acid(SA)
matrix. Changesin the intensities of the absorption bands are observed by
rotating the LB films, keeping the direction of the incident radiation un-
changed. Maximum intensities of the absorption bands are observed when
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the LB films are kept at an angle of 45°C with the incident radiation. For
other angles of orientations; intensities of the absorption bands are mini-
mum. This certainly confirms the fact that CA molecules have preferred

orientation on the substrate of the LB films.
© 2007 Trade Sciencelnc. - INDIA

INTRODUCTION

TheLangmuir-Blodgett(L B) techniquecoffersaunique
method to fabricate ultrathin organized assembly of mol-
ecules wheretheoptical and electrica propertiesmay
be manipulated with ease. Owingtothis, the LB tech-
niqueisuniqueand versatileinfabricating variousopto-
electronicand molecul ar e ectronic devices?9.

Carbazole(CA) and itsderivative havefound ex-
tensivetechnologica gpplicationsin organic photocon
ductorg? and e ectroluminescent devices®9. They have
their unique photophysical characteristicssuch asin-
tenseand well characterized absorption and fluores-
cence spectrd®”.0wing to their excellent optical and
€l ectronic properties, variousderivatives of carbazole
were synthesized and studied in the Langmuir-Blodgett
filmg®%2,

However theorientation of thismoleculein LB films

was not studied before. This paper reports a unique
observation of orientation of carbazole(CA) molecules
inthemixed LB filmsof CA dopedinstearicacid(SA)
matrix, using UV-Visabsorption spectroscopy. It was
observed that theintensity of the absorption bandsin
the LB filmsdepend on theangleinwhich the quartz
slideswasplaced. Interestingly it was observed that,
theintengty of asorption bandsbecomemaximumwhen
the LB films were kept at an angle of 45°C with the
incident radiation.

EXPERIMENTAL

CA was purchased from Aldrich Chemica Com-
pany, USA and vacuum sublimed followed by repeated
recrystalization beforeuse. SA (purity 99%) fromsigma,
USA, wasused asreceived. The solvent chloroform
(SRL, India) wasof spectrd gradeand itsfluorescence
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spectrawere checked before use. Langmuir-Blodgett
film deposition instrument (Apex, 2000C, India) was
used for the study of monolayer characteristicsand dso
for multilayer film deposition. The subphase used was
tripledigtilled delonised water havingpH 6.5inequilib-
rium with atmaospheric carbon dioxide. The solution of
CA, SA aswell as CA-SA mixturesarepreparedin
chloroform solvent and were spread on the subphase
with the help of micro syringe. Surface pressurewas
recorded by Wilhemy plate arrangement described €l se-
wheré™¥, All thefilmsare 10 bilayered. Fluorescence
grade quartz slideswere used for film deposition and
deposition was carried out at a surface pressure of
15mN/m.

UV-Vis absorption spectra of these films were
measured by aPerkin-Elmer Lambda 25 spectropho-
tometer. All the measurementswere performed a room
temperature(25°C).

RESULTSAND DISCUSSION

UV-Visabsor ption spectroscopic study

Figure 1 showsthe UV-Visabsorption spectraof
mixed LB filmsof CA(0.5M) in SA matrix placed at
angles 0°C, 15°C, 30°C, 45°C, 60°C and 75°C with
theincident radiation a ongwith the respective solution
and microcrysta spectrum.

Absorption spectrum of CA inchloroform solution
showsdistinct bandswithin 225-350nm regionwithin-
tenseand sharp high energy bands having peaksat 247
and 292nm alongwith aweak hump at around 258nm,
owingdueto S-S, transitionwhichisdirected parallel
to thelong axis of the molecule. Therearetwo other
low intensebut prominent vibrationa bandsinthe300-
350nm regions, with maximaat around 319nm and
331nm correspondingto S-S transition whichisdi-
rected pardlée to the short axisof themolecule.

The CA microcrystal spectrum also showsamost
identical vibrationa band system except anincreasein
intengity. However, the high energy bandsinthemicro-
crystal spectrum become broadened and blue shifted.
In addition, the band with peak at 292nmin CA solu-
tion spectrumistotally absent in the corresponding mi-
crocrystal spectrum.

The absorption spectraof the mixed LB filmsof
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Figurel: UV-Visabsor ption spectra of mixed L B filmsof
CA(0.5M) in SA matrix placed at angles(°C, 15°C, 30°C,
45°C, 60°C and 75°C with theincident radiation alongwith
the CA solution and microcrystal spectrum

L0

Figure 2: Schematic representation of thealignment of
the carbazole(CA) molecule on the substrate of the LB
films. Inset showsthemolecular structureof CA(a)

CA in SA matrix, kept at variousangleswith theinci-
dent radiation ared so showninfigure 1. Interestingly it
was observed that when the mixed LB filmswerekept
at an angle of 45°C with theincident radiation promi-
nent vibrational bands are observed both at the high
energy andlow energy region. Thesebandsareremark-
ably similar with themicrocrystdl bands. However, for
other angles, namely, 0°C, 15°C, 30°C, 60°C, 75°C,
which thefilms makewith theincident radiation, no
absorption bands are observed.
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The appearance of absorption bandsat aparticu-
lar angleof orientation of thefilmswiththeincident ra-
diation definitely concludesthefact that carbazole mol-
eculeshaveaspecificorientationinthe LB films.

A schematic representation of thealignment of the
carbazole(CA) moleculeson the substrate of the LB
filmsisshowninfigure2.

A plausibleexplanationisthat at 45°C angleof ori-
entation of theL B filmswiththeincident radiation, the
eectricfidd of theincident radiationisaongthedirec-
tion of thedipole moment of the CA molecules. Hence
maximum absorption of incident radiation occurred. For
other angleof orientation direction of theelectricfield
of theincident radiation doesnot coincidewith thedi-
rection of the dipole moment of the CA molecules.

CONCLUSION

In conclusion, our resultsshow that carbazolemol-
eculeshave specific orientationinthemixed LB films.
Theangle dependence absorption studiesof themixed
LB filmsindicatetha whenthemixed L B filmsarekept
a anangleof 45°withtheincident radiation, prominent
absorption bands are observed.
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