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The analysis of the optical response of merocyanine LB films using QCM
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Abstract - In this study. we investigate the
optical characteristics of merocyanine dye
Langmuir-Blodgett{LB) film using the
oscillation characteristics of quartz crystal. As
results, the resistance and frequency shift at
the parallel resonance under the UV irradiation
is to be going down. This behaviour of
resistance and frequency is different from the
case of general mass adsorption into the
organic film on the gquartz crystal. Generally
the frequency decrease of guartz crystal
oscillator, which has been considered as mass
loading, goes along with the resistance
increase. Thus it has been suggested that the
J-aggregate dissociation in merocyanine dye LB
film by UV irradiation give rise to
transformation of oscillation characteristics of
quartz crystal.
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Fig. 1. The interface characteristics of mixed

CdClz  buffer
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Fig. 2. The UV absorbance as to the mixed
molecular ratio between merocyanine dye and
arachidic acid(subphase : CdCls buffer solution)
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Fig. 3. The UV absorbance as to the mixed
molecular ratio between merocyanine dye and
arachidic acid(subphase : pure water)
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Fig. 4. The visible absorbance of merocyanine
dye as to UV irradiation (It represents the UV
absorbance that merocyanine dye to arachidic
acid mixed ratio is 1:0)
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Fig. 5. The AFM images of merocyanine dye LB
films {((a) 1is the images of before UV
irradiation : J-aggregate formation and (b) is
the images of after UV irradiation for 30
minute . dissociation of J-aggregate)

Conductance G(8)
Susceptance B(S)
[»}
I L
(’m >3

'
903346 903646 9.03%e% 9042e4k
Frequecy(Hz)

Fig. 6. The resonant frequency shift by UV
irradiation

238 68 FAHAER W vlZAeld MAE LB
Horg gEAntg FAE Fo dBAlold Mib e
Tz #8 AY F9 conductance® susceptance®
A Aotk 2ol Ee uie} Zo] WlEAlold 4
Aol F27} '355}?}"1 u} 2k T@Z‘%Z}'«] 2o g
= dslge #IY & ‘},lid‘:}. e 3 ug 23
2] £HRAExsL o] & ;,l-"% ’*"‘N}U}
g & ot

(=)

ko ol B JlN'

3.2 £

B dFe dzaold M4 LBYe] ¥HE $3AE
AE ol &% F whg EAE BNy fF dFEA,
A7 WZAold MA ERE LBECoZ ¥Esly] Ao
AR zALRA BEEY-UE 584 d¥8E 5ot &
dEAeidntio g E/37) ARAN BIAFE 54
& Holn, o} dRxute AL AT 4
A Aakel %9 Arachidic acidg % 1:1%
1:29] B¥le Egsigd. o 2Ax W2Alehd M4 o
Baioe] Qt@Ao) BAH S #F & & Aot EI
st& ool &4 ZFSF AddA LBYS AT AR
CAClL&Y Aeels LBZE A& oife] UV
spectrometer® Abgsld UV £3:& #aAY 29
&3 do] CACL & Aejdlq LBS A A Z ot
J-aggregate A& wiste FFx=9 mAghe] e
@k ol & A9 CdvF J-aggregate ¥4I A
Hog #AFTE vl o)¥A J-aggregate’t BA
¥ LB #FE ZAAA FoA 2 F3E maje
WH3E s, o 23 98 2ANA Fol oA
BAE J-aggregater 7 2 ¢ F AJG. HF
Rog F£AANER FHJ Dili"lo}‘d "“* LBE%S ¥
AE Fo| Fe) FAlel @B J- aggregatew} el B3
& FAFdsr gRslgn, FAFgsge East 3
"3?}% & & gk oly &9 AR *X}ilﬁ

495 £EAEA # 8 A5 BUEHIYAE &
%Q’ ASE AAHET

(% 28 8

{11 G. Sauerbrey, “Use of a quartz crystal vibrator
fro0.0m weighing thin films on a microbalan: .ce.”
Z. Phy..Vol.155, pp.206-210. 1959.

{2)J. Gartmann. J. Auge and P. Hauptmann,
Using the Quartz Crystal Microbalance Principle
for Gas Detection with Reversible and
Irreversible Sensor.” Sensor and Actuators B,
18-19, P429, 1994

{31 T.A. Kuchmenko et al. "“Determination of Phenol
in Air by the Piezoelectric Quartz Crystal
Microbalance Method”. Analytical Chemistry,
164-165, 1999

(4] Daniel A. Buttry et al. “Measurement of
Interfacial Processes at Electrode Surfaces with
the Electrochemical Quartz Crystal Microbalance,”
Chem. Rev., 1355-1379, 1992

(5] H.W. Kang et al. “Organic gas detection Using
resonant frequency shift and resonant resistance
change of QCA.” J. Korean Phys. Soc.,
1750-1752, 1998

{6) Ping-Cheng and Long Wu. “The Eguilvalent
Circuit of an AT-cut Quartz Resonator and Its
Application.” Jpn. J. Appl. Phys,, 2710-2713,
2000

- 436 -



