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I. Introduction 

Photoactive dye molecular assemblies have an important role for the development of functional devices such as 

solid state dye lasers, chemical sensors and optical storage devices[1]-[4]. Among various techniques of producing 

organized molecular assemblies, Langmuir-Blodgett (LB) method is one of the most versatile techniques of making 

well ordered ultrathin films, which are preferred for many applications and permits the control of the two-

dimensional structure of these films at the molecular level along with ease of multilayer deposition [5]. The 

advantage of LB films over thin films obtained by using other conventional techniques is that the molecular 

architecture may be controlled precisely by monitoring certain parameters carefully such as pH of the subphase, 

barrier speed, dipping speed, molar composition, temperature and surface pressure of deposition of LB film. LB 

film’s immobilizing functional groups have great advantages for the practical applications such as optical biosensor 

[6] and molecular electronic device [7]. Although amphiphilic dye molecules and many polyaromatic hydrocarbon 

derivatives have been extensively investigated in terms of spectroscopic properties, comparatively little effort has 

been made to study water soluble dye molecules assembled in LB films.  Recently, a great deal of attention has been 

devoted to the LB films containing dye molecules owing to their usefulness in the field of sensors and optical 

devices [8]. Aggregation of some dye molecules into the restricted geometry of LB films have been reported by 

Bauman [9]-[10]. Recently, we have studied the incorporation of two anionic dyes namely, chicago sky blue [11] 

and erythrosin B [12] within the Langmuir monolayer and LB films of cationic octadecylamine. 

Xanthene dyes are one of the most important classes of pigments used in dye lasers and in various photosensitized 

reactions.  For their outstanding photophysical properties, xanthene dyes are very efficient laser dyes [13]. Eosin Y, 

an important xanthene dye is widely used for the light-induced electron injection from molecular dyes into 

semiconductor nanoparticles which is the base of numerous technical applications, such as silver photography [14], 

xerography [15] and molecular photovoltaics [16]. EY is examined as sensitizers for colloidal CdSnano particles 

[17] and also as an alternative in the field of dye-sensitized solar cells [18].Despite such interesting properties, 

anionic EY films have never been studied in the restricted geometry of LB films. This is the first report on the 

interaction of EY andDTAB mixed with SA and formcomplex in the Langmuir and Langmuir-Blodgett films.  This 

study was undertaken in order to reveal the adsorption behavior and organization of EY on the complex monolayer 

film at the air-water interface. Here, SA-DTAB-EY interaction was studied at the air-water interface by measuring 

Abstract: Interaction ofwater soluble cationic surfactant dodecyl trimethyl ammonium bromide (DTAB) with 

anionic stearic acid (SA) in presence of a highly fluorescent dye eosin Y (EY) at the air-water interface has 

been studied. Adsorption kinetics of the complex formation on the water surface shows that, the rate of 

reaction depends upon DTAB concentration. The stable monolayer formation is mainly occurred due to the 

electrostatic interaction between SA and DTAB followed by the SA-DTAB-EY complex formation. FTIR study 

supports this interaction. The resulting complex films are transferred onto quartz substrate at a particular 

surface pressure to form LB films. UV-Vis absorption and fluorescence spectroscopic studies of complex LB 

films indicated the interaction of EY dye with DTAB and SA complex and closer association of dye molecules 

resulting to the formation of aggregates in the LB films. Scanning electron micrograph certainly confirms the 

formation of aggregates of EY in the complex LB films. 
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the surface pressure (π) versus time (t) isotherms. Spectral properties of complex SA-DTAB-EY LB films have been 

compared with that in aqueous solution and microcrystal film using absorption and emission spectroscopic data. 

Moreover, surface morphology of the complex LB films deposited onto quartz slide was successfully studied by 

SEM.  

II. Experimental 

The molecular structures of SA, DTAB and EY are given in figure 1. These chemicals were purchased from Aldrich 

Chemical Company (U.S.A.) and used as received. Teflon-bar-barrier type LB trough (model 2007DC, Apex 

Instruments Co., India) was used for the preparation, characterization and deposition of mono and multi-layer films. 

The subphase used throughout this study was triple distilled water, deionized with a Milli-Q water purification 

system from Millipore (U.S.A.). The monolayer studies were conducted with distilled water. The resistivity of the 

water was 18.2 M -cm. All the measurements were performed at room temperature (24oC).  

200µl of stearic acid (SA) having concentration (0.5mg/ml) in chloroformwas spread to prepare a Langmuir 

monolayer on the air water interface. And then about 15 minute was delayed to evaporate the solvent. After that the 

barrier was compressed slowly to reach the expected initial surface pressure. 

When the desired surface pressure of SA monolayer was reached. The barrier was kept fixed and then dilute aqueous 

solution of DTAB having different concentration mixed with EY were slowly injected to the back side of the barrier 

by a microsyringe. After that the corresponding increase in surface pressure versus time was recorded. 

 In an work Kawaguchi et al. [18] showed the adsorption of poly (NIPAM ), on the pentadecanoic acid (PDA). We 

have chosen the almost similar process. With the help of this process we can avoid the possibility of mixing of 

subphaseas well as the disturbance of monolayer stability. When the water solubleDTAB-EY poly ions come into 

contact with the preformed monolayer of SA within the barrier the reaction kinetics started and it is observed that 

the surface pressure increases with the passage of time. After a certain time gap, depending on the amount and 

concentration of DTAB-EY premixed solution, the surface pressure becomes stable. The flat plateau like region 

observed in the surface pressure-time curve, indicates the completion of adsorption process. 

UV-Vis absorption and emission spectra of EY solution in quartz cell, microcrystal and SA-DTAB-EY complex LB 

film on quartz slide were recorded by a Perkin Elmer Lamda 25 spectrophotometer and Shimadzu RF-5000 

spectrofluorophotometer respectively. For FTIR measurement the complex film was transferred onto a silicon 

substrate after completion of the reaction kinatics. Surface morphology of the LB film was studied by a Hitachi 

(Japan) scanning electron microscope (Model S-415A). 

III. Results and Discussion 

 

A.  Formation of EY-DTAB-SA complex monolayer at the air –water interface 

Amphiphilic stearic acid (SA) having a long hydrophobic tail and a hydrophilic head group forms a stable Langmuir 

monolayer at the air-water interface. Fe-stearate, Mg-stearate is also well known LB compatible material. As stearic 

acid has carboxylic acid (-COOH) group, it has an excellent capacity to interact electrostatically with a cationic 

substance. 

In our investigation the water soluble anionic Xanthene dye EY molecules doped with cationic surfactant DTAB 

molecules are used. The preformed DTAB-EY complex molecules are adsorbed electrostatically to the preformed 

monolayer of anionic SA molecules. At first200µl of 0.5mg/ml of SA in chloroform was spread at the air water 

interface of the LB trough, then 15 minute is allowed to evaporate the chloroform, after that the barrier was 

compressed slowly with a speed of 2×10-3nm2 mol-1S-1 to form SA monolayer at an expected surface pressure then 

keep the barrier fixed. 

       Water soluble EY (500 µl) having concentration 1×10-4M is used to form complex with the different 

concentration of  cationic surfactant DTAB(havingconcentration0.1×10-5M, 0.5×10-5M,0.75×10-5M, 0.9×10-5M and 

1×10-4M). And then 1500 µl of preformed EY-DTAB complex molecules are injected from the back side of the 

barrier of the LB trough so as not to disturbed the preformed monolayer of SA. Being water soluble DTAB-EY 

complex molecules started crossing the barrier through the subphase. When EY-DTAB complex molecules come in 

contact with the SA molecules, interaction start between the anionic SA molecules and form a complex SA-DTAB-

EY at the air-water interface. As the time passed the number of complex at the air-water interface increased. It is 

observed that, area per molecule of this complex species was greater than the area per molecule of pure SA 

molecules. The increase in surface pressure (π) versus time (t)was recorded to have the π-t curve. Surface pressure 

measurement was using Wilhelmy plate arrangement into the LB trough described elsewhere[19]. Finally the 

monolayer was converted into SA-DTAB-EY complex monolayer, which is shown in the schematic diagram (figure 

2). 
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  Reaction kinetics is indicated by the increase in surface pressure with the passage of time. Figure 3showed the π-t 

curves for injection of preformed complex DTAB-EY solution, where EY (500 µl) having fixed concentration 

(1×10-4M) mixed with 1500 µl of DTAB having concentration  0.1×10-5M, 0.5×10-5M, 0.75×10-5M, 0.9×10-5M and 

1×10-4M respectively. In all the cases amount and concentration of SA is fixed and it is 200 µl and 0.5mg/ml. 

      The pressure of pure SA monolayers on air-water subphase does not increase with the passage of time and it is 

also observed that it remain parallel to the time axis. It indicates that SA forms a stable monolayer at the air-water 

interface. When the complex DTAB-EY is injected from the backside of the barrier it is observed that 

surfacepressure (π) is increases. This clearly indicates that there must be some interactions are going on between the 

complex and SA to form another complex molecule. Surface pressure is reached to its maximum value after the past 

of certain time interval and become form a plateau like region. This is an indication for the completion of the 

reaction kinetics. 

       When1×10-4M DTAB doped with EY complex is used, it is observed that pressure rose up to 22mN/m 

for1.0×10-5M within a span of time almost 6 hrs, where as surface pressure rose up to 21mN/m for 0.9×10-5M, the 

pressure is 18mN/m for 0.75×10-5M DTAB, 15mN/m for 0.5×10-5M DTABand 13mN/m for 0.1×10-5M DTAB. 

That is with the increasing concentration of DTAB surface pressure raises which indicates the more interaction takes 

place with the SA molecules at higher concentration. 

          From the π-t graph, it is observed initially that, the reaction kinetics is higher but when time is passed the 

reaction takes place slowly and become flat at the end. That is initially reaction kinetics is faster and after a definite 

time it is lowering the rate of interaction. It is too important to mention in this context that there are several work 

viz.poly (NIPAM)[18], lysozyme[20] etc. which showed such initial steep raising and flat plateau like region at the 

end of the reaction kinetics. In our previous work [19] the reaction kinetics of pure CTAB with SA monolayer were 

reported. 

B. Spectroscopic characterizations of complex LB Films of EY 

1.  FTIR study of pure SA, DTAB-EY and SA-DTAB-EY mixtures 

 In FTIR spectrum (figure 4) of SA shows two strong peaks at 2851 and 2921 cm-1 which are due to the CH2 

symmetric and anti symmetric stretching vibrationof the long hydro carbon chain of SA molecule [21].As can be 

seen from the figure 4, the carboxylic group (C=O) in pure SA appears at about 1702 cm-1. This peak is absent both 

in DTAB-EY and SA-DTAB-EY mixed film. Another interesting feature is that in IR spectrum of DTAB-EY two 

carbonyl stretching frequency is observed. The absorption peak at 1731 cm-1 is for carbonyl group of carboxylic 

acid, and another asymmetric stretch for the resonating carbonyl group of EY (1626 cm-1) which is alsototally absent 

in the SA-DTAB-EY mixed film. This is mainly due to the attachment of heavy chromophore EY in the mixed film. 

These characteristics indicate the interaction between DTAB-EY and SA-DTAB-EY, which are responsible for the 

formation of water insoluble complex monolayer at the air-water interface. 

2. UV-Vis and steady state fluorescence spectroscopic studies of complex LB films 

       Figure 5 shows the UV-Vis absorption spectra of SA-DTAB-EY complex film at different concentration of 

DTAB with EY aqueous solution and microcrystal spectra for comparison. For spectral study, 10 layers of LB 

film were deposited into spectral grade quartz slide at 15 control pressure. 

UV-Vis absorption spectra of EY in dilute aqueous solution (10-5M) at pH4.1 shows an intense band with 

peak at 518nm along with a shoulder at 485 nm in 450-650 nm spectral range. The longer wavelength peak is due 

to 0-0 band and shorter wavelength shoulder due to 0-1 vibronic transition of monomer[22]. In microcrystal 

absorption spectrum these two bands are red shifted to 530nm and 503 nm respectively. Whereas for complex film 

the monomeric band is again red shifted at 540 nm and the shoulder is almost absent. And with the increasing 

concentration of DTAB (0.1 × 10-5 M, 0.5× 10-5 M , 0.75×10-5 and 0.9 × 10-5 M) the monomeric band is red shifted 

with negligible wavelength (about 2 nm for each concentration).  
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                    The observed bathchromic shift and overall broadening in the LB films and microcrystalabsorption 

spectra may be due to change in microenvironment when the molecules are transferred from aqueous solution to 

restricted geometry of solid surface and broadening may seems to be due to formation of some kind of 

aggregation. The absorption spectra of complex LB film at higher concentration of DTAB may be due to some 

molecular level interaction occurring between the DTAB and EY molecules in the LB films.Wohnrathet. al [23] 

suggests the same type of molecular level interactions for ruthenium complexes. 

         Emission spectrums of EY solution, microcrystal and LB film have been compared. It is observed that EY has 

strong band in the 500-650 nm region (Figure 6) shows a single peak at 542 nm (excitation wavelength was 510 

nm). An intense band around 582 nm is observed for microcrystal spectrum. The emission spectrum shows a band 

at 565 nm in a ten-layered complex DTAB-SA-EY LB film. This large red shift of the emission band with respect 

to solution of EY due to the formation of DTAB-EY complex. And this red shift of the emission band in 

comparison to the solution spectrum exhibits a specific orientation and closer association of dye molecules in the 

LB films. 

 

C.  Surface Morphology of complex LB film of EY 

To confirm the presence of aggregates in the complex DTAB-EY-SA film, we have employed a traditional imaging 

method, namely, scanning electron micrograph (SEM). Figure 6 shows a scanning electron micrograph of EY 

doped complex LB film. The SEM picture reveals a clear heterogeneous morphology. The homogenous dark 

background is due to of SA forming larger region compared to DTAB-EY complex.The aggregates with sharp and 

distinct edge corresponds to the three dimensional aggregates of dye in the LB film. The formation of distinct 

crystalline domains of EY, as evidenced from the SEM, provides compelling visual evidence of aggregation of 

dye molecules in the LB films. Our SEM study on LB films seems to be well justified by spectroscopic study. 

IV. Conclusion 

     In this paper, we have demonstrated the interaction of water soluble DTAB-EYis successfully adsorbed in the 

building matrix SA in the preformed Langmuir monolayer at the air water interface. The reaction kinetics of SA-

DTAB-EY complex formation was observing by the increase in surface pressure with the passage of time graph. 

From platue like region of the graph it was clearly indicates the completion of the reaction kinetics. Time required 

for the completion of the reaction increases with the increasing concentration of DTAB-EY mixture. And also 

observed that for higher concentration of DTAB-EY mixture the surface pressure increases. These studies revealed 

that strong electrostatic interaction between DTAB-EY complex and SA molecules occurred at the air-water 

interface, as evidenced by the increase in surface pressure with time. So it is clear in this study that completion of 

reaction is totally depending on the concentration of DTAB solution.  The UV-Vis adsorption and steady state 

fluorescence spectroscopic studies demonstrate that SA-DTAB-EY complex films are incorporated in to the LB 

films and form a molecular aggregate in the solid film. SEM study supports this observation. Overall conclusion of 

our work is that water soluble substance can also form a LB film i.e.a long chain fatty acid corporation makes the 

water soluble substance LB compatible which is a prerequisite for device applications using LB technique. 

 

Acknowledgement 

We thank Dr. A.K. Panda,North Bengal University, West Bengal for his valuable suggestions. 

 

References 

1] V. MartínezMartínez,F. LópezArbeloa,J. BañuelosPrieto,T. ArbeloaLópez, andI. LópezArbeloa “Characterization of Supported Solid Thin 

Films of Laponite Clay. Intercalation of Rhodamine 6G Laser Dye” Langmuir, vol.20, June2004, pp. 5709-5717, doi:10.1021/la049675w. 

2] V. Martinez Martinez, F. Lopez Arbeloa, J.BanuelosPrieto, F. Lopez Arbeloa, “Characterization of Rhodamine 6G Aggregates Intercalated 

in Solid Thin Films of Laponite Clay. 2 Fluorescence Spectroscopy” (2005) J. Phys. Chem. B., vol. 109 (15),March2005, pp. 7443–

7450,doi:10.1021/jp050440i 

.3] R.Sasai, H.Itoh, I.Shindachi, T.Shichi,K. Takagi,“Photochromism of Clay−Diarylethene Hybrid Materials in Optically Transparent Gelatin 

Films”, Chem. Mater., vol.13 (6), June 2001, pp. 2012–2016, doi:10.1021/cm000822v 

4] K. Inglot, A. Kaleta, T. Martyński,  D. Bauman, “Molecular aggregation in Langmuir–Blodgett films of azo dye/liquid crystal 

mixtures”Dyes and Pigments, vol.77,2008, pp. 303-314, doi: org/10.1016/j.dyepig.2007.05.016, 

5] A. Ulman, An Introduction to Ultrathin Organic Films: From Langmuir- Blodgett Films to Self-Assemblies. 2nded. New York: Academic 

Press, 1991. 

6] O.Worsefold, C.Toma, T.Nishiya,“Development of a novel optical bionanosensor” Biosens. Bioelectron., vol.19,June 2004, pp. 1505-1511, 

doi: org/10.1016/j.bios.2003.12.002. 

7] P.Somani, S. Radhakrishnan“Electrochromic materials and devices: present and future”Mater. Chem. Phys, vol.77, January 2003, pp.117-

133, doi: org/10.1016/S0254-0584(01)00575-2. 

http://pubs.acs.org/action/doSearch?action=search&author=Mart%C3%ADnez+Mart%C3%ADnez%2C+V&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=L%C3%B3pez+Arbeloa%2C+F&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Ba%C3%B1uelos+Prieto%2C+J&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Arbeloa+L%C3%B3pez%2C+T&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=L%C3%B3pez+Arbeloa%2C+I&qsSearchArea=author
http://www.sciencedirect.com/science/article/pii/S0143720807001258
http://www.sciencedirect.com/science/article/pii/S0143720807001258
http://www.sciencedirect.com/science/article/pii/S0143720807001258
http://www.sciencedirect.com/science/article/pii/S0143720807001258
http://dx.doi.org/10.1016/j.dyepig.2007.05.016
http://dx.doi.org/10.1016/j.bios.2003.12.002
http://www.sciencedirect.com/science/article/pii/S0254058401005752
http://www.sciencedirect.com/science/article/pii/S0254058401005752
http://dx.doi.org/10.1016/S0254-0584(01)00575-2


Nathet al., American International Journal of Research in Formal, Applied & Natural Sciences, 3(1), June-August, 2013, pp. 70-77 

 AIJRFANS 13-231; © 2013, AIJRFANS All Rights Reserved                                                                                                                    Page 74 

8]  R.Rella, A.Serra, P.Siciliano, A.Tepore, L.Valli, A.Zocco,“Langmuir−Blodgett Multilayers Based on Copper Phthalocyanine as Gas Sensor 

Materials:   Active Layer−Gas Interaction Model and Conductivity Modulation”Langmuir, vol. 13, November 1997, pp 6562–6567, 

doi:10.1021/la961029c. 

9] Natalia Bielejewska, Danuta Bauman“Molecular aggregation of naphthalimide dyes in Langmuir–Blodgett films”J. Mol. Struct., vol 993, 

May 2011, pp.177-184, doi: org/10.1016/j.molstruc.2010.11.039. 

10] A. Biadasz, K. Łabuszewska, E. Chrzumnicka, E. Michałowski,T. Martyński,D. Bauman  “Spectral properties of some fluorescent dyes in 

two-dimensional films formed by means of Langmuir–Blodgett technique”, Dyes and Pigments, vol. 74, 2007,pp.598-607, doi: 

org/10.1016/j.dyepig.2006.03.025. 

11] A.Pal,B.K.Mishra, S.Panigrahi,R.K.Nath,S.Deb, “Behavior of 1-Pyrene-Carboxaldehyde Mixed with a Polymer Matrix within the Nano-

Dimensional Langmuir-Blodgett Films” J.Macromol.Sci., Pure Appl. Chem.,vol.48. June 2012,pp.155-162, 

doi:10.1080/19430892.2012.676923 

12] A.Pal,B.K. Mishra, S.Panigrahi,R.K. Nath,S. Deb, “Incorporation of ErythrosinB Within the Restricted Geometry of Langmuir Monolayer 

and Langmuir-Blodgett Films of Octadecylamine” Soft Materials, vol 11, December 2012,pp. 85-89,doi:10.1080/1539445X.2011.582915. 

13] S.Sharma,D. Mohan,N. Singh,N. Sharma, A.K. Sharma,“Spectroscopic and lasing properties of Xanthene dyes encapsulated in silica and 

polymeric matrices”Optik, vol.121 January 2010, pp.11-12,doi:org/10.1016/j.ijleo.2008.05.005. 

14] J. R. Fyson, P. J. Twist, I. R. Gould,Electron-transfer processes in silver halide photography. In: V. Balzani (Ed.), Electron transfer in 

chemistry, Vol. 5, Wiley-VCH: Weinheim, 2001, p.285-378. 

15] D. S. Weiss, J. R.Cowdery,R. H. Young,Electrophotography. In: V. Balzani (Ed.), Electron transfer in chemistry, Vol. 5, Wiley-

VCH:Weinheim, 2001, pp.379-471. 

16] M. Grätzel, “Photoelectrochemical cells” Nature, vol.414 November 2001, pp. 338- 344. 

17] M.A. Jhonsi, A.Kathiravan, R.Renganathan “Photoinduced interaction between xanthene dyes and colloidal CdS nanoparticles.”J 

MolStruct, vol. 921 2009, pp. 279–284, doi:10.1016/j.jlumin.2009.03.013-15_papers. 

18] Masami Kawaguchi,Midori Yamamoto, andTadaya Kato “Polymer Adsorption Induced Pattern Formation in Lipid Monolayers Spread at 

the Air−Water Interface” Langmuir, vol. 14 April 1998, pp 2582–2584, doi: 10.1021/la971282s 

19] S. Biswas, S. A. Hussain, S. Deb, R. K. Nath and D. Bhattacharjee “Formation of complex films with water-soluble CTAB molecules” 

SpectroChimicaActa part A, vol. 65, 2006, pp. 628–632, doi:org/10.1016/j.saa.2005.12.021  

20] SekharSundaram,James K. Ferri,Dieter Vollhardt, andKathleen J. Stebe  “Surface Phase Behavior and Surface Tension Evolution for 

Lysozyme Adsorption onto Clean Interfaces and into DPPC Monolayers:   Theory and Experiment” Langmuir,vol.14, March 1998,  pp 

1208–1218doi: 10.1021/la970670r 

21] R.H.A. Ras, C.T. Johnston, R. A. Schoonheydt, “Chemical instability of octadecylammonium monolayers” Chemical Communications, vol. 

32, 2005, pp. 4095-4097,doi:10.1039/B504483A. 

22] Jun'ichiro Muto“On the Optical Properties of Rhodamine B in Aqueous Solutions” Jpn. J. Appl. Phys. , vol.11, April 1972, pp. 1217-

1217,doi: 10.1143/JJAP.11.1217. 

23] Karen Wohnrath, Luis R. Dinelli, Sarita V. Mello, Carlos J. L. Constantino, Roger M. Leblanc, Alzir A. Batista, and Osvaldo N. Oliveira, 

Jr. “Langmuir and Langmuir–Blodgett Films Containing a Porphyrin–Ruthenium Complex”Journal of Nanoscience and Nanotechnology, 

Vol. 5, June 2005 , pp. 909-916,doi:http://dx.doi.org/10.1166/jnn.2005.132 

 

Figure Captions: 

Figure1: Molecular structures of (a) stearic acid (SA), (b) dodecyl trimethyl ammonium bromide (DTAB) and (c) 

eosin Y(EY)  

Figure2: Schematic representation of Langmuir monolayer of (1) SA at the air-water interface (2) SA-DTAB 

complex at the air water interface and (3) SA-DTAB complex at the air water interface doped with EY. 

Figure 3: Adsorption kinetics of EY with different DTAB concentrations. Here the curves1 for pure SA and 2, 3 , 4, 

5, 6 represent the adsorption kinetics when the DTAB concentrations are 0.1 × 10-5 M,0.5× 10-5 M 0.75 × 10-5 M ,0.9 

× 10-5M and 0.1 × 10-5 M respectively.   

Figure 4: Transmission FTIR spectra of 10 layers of pure SA, SA-DTAB and DTAB-EY-SA on silicon substrate. 

Figure 5:Normalised UV-Vis absorption spectra of (1) EY (1×10-5 M) in aqueous solution (dotted line), 

(2)microcrystal film (dash-dot line). SA-DTAB-EY complex LB films at different concentration (Solid lines)  

Figure 6: Fluorescence spectra of EY in aqueous solution (dotted line), SA-DTAB-EY complex LB film (dashed 

line) and microcrystal film (solid line).  

Figure 7: Scanning electron micrograph of 10 layersSA-DTAB-EY complex LB film lifted at 15mN/m pressure. 

 

 
a: Stearic acid (SA) 

 

 
b:  Dodecyl trimethyl ammonium bromide (DTAB) 
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c: Eosin Y (EY) 

 

Figure 1: J. Nath et al. 

 

 
Figure 2: Schamatic diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure:3 J. Nath et.al 
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Figure 4: J. Nath et al. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5: J. Nath et al. 
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Figure 6: J. Nath et al. 

 

 

 
 

Figure 7: J. Nath et al. 
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