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Research Title: Synthesis and Optical Spectroscopy Studies of Fluorescent Dyes with Bimetallic
Nanoparticles for Efficient Solar Concentrators

Main-Researcher: Mr. Kitsakorn Locharoenrat

Faculty: Science Department: Physics

Co-Researcher: Mrs. Pattareeya Damrongsak

Faculty: Science Department: Physics

ABSTRACT

This project aimsfo study-the-optical-properties of Gold with Rhedamine 6Glin the formations of a
solutions and thin films. The Auland R6G) solutions were mixed-with different concentrations. For
preparation of the thin fils usingeur bwn'home-made mold; we obtain the sample with.thickness of about
1 millimeter. The optical properties’of the/samples in the formations of’solutions and thin films were
measured by a UV-VIS spectrometer. Itis found that Ausolution at concentration of 2:15x 10' M and the
solution of Rhodamine 6G_at-concentration -of, .M offers the optimized fluorescence enhancement. This
dominance is attributéd-to the free electron transfer from Au to the lowest unoeeupied meolecular orbital of

R6G

Keywords : Gold, Fluorescence, Rhodamine-6G.
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A19197 3.1A NISIESONA1T A0 R6G+AUNANUIA NTUA19Y

o DCM
AN | R6G 6uM (ml) | Au 0.09 M (ml)
(ml)
1 0.5 0.5 1
2 0.75 0.25 1
3 0.875 0.125 1
4 0.9375 0.0625 1
5 0.96875 0:03125 1
M99 3.1B M3 oA UR6GLATRAITNT A
w1 /| R6G-6uM-(m)-| Aw 0.09 M) | -DEM— | PMMA
(ml) (4]
1 0.5 0.5 1 0.4
, 0.75 0.25 i 04
3 0.875 0,125 i 0.4
4 0.9375 00625 1 04
5 0.96875 0.03125 1 0.4
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1 @3eua1sada mR6G ALY 10° M 151105 10l (Stock Solution)
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5. ihasazaei 1avnds 4 laasluAuam uaziundanimsganduuazms

RILEIGE
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M13191 3.2A4 MIETEUTITAZAI0 R6G AANUTNTUA

‘IJ'Jﬂ‘ﬁ R6G 6uM (ml) DCM DCM
(ml) (ml)
1 0.5 0.5 1
2 0.75 0.25 1
B 0.875 0.125 1
4 0.9375 0.0625 1
5 0.96875 0.03125 1
AT 3.2B nsies oA uREG R U190
Wi A R6G 6uM DOM DCM PMMA
(ml) (ml) (ml) (2
1 0:5 0.5 i 0.4
) 0.75 0.25 1 0
3 0.875 0125 1 0.4
4 0,9375 0.0625 1 0.4
5L 096875 0:03125 I 0.4
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4.2.1 wamsanmanvamsvanddesuasgiiumanaves R6G+Au luglvesmsazay
@ 9 = ey 1 = o
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{ a ] ; { ' o/ §
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A15197 4.2 Maximum Fluorescence Intensity¥93 R6G+Au Ghlgﬂ VYDIFITATAY

Molar Ratio Maximum Fluorescence Intensity
Sample

(Au : R6G) R6G R6G+AU | R6G+AU / R6G
1 15.0x10": 1 165.41 112.76 0.681700018
2 50x10%: 1 127:11 173.38 1.364015420
3 2.1x10%: 1 135.40 185.77 1.372008863
4 l 1.0x10%: 1 167.87 ' 196.88 1.172812295
5 0.4x 10" 1 211,40 : 155:90 0.737464522
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M19197 4.3 Maximum Fluorescence IntensityU849 R6G+Au “lugﬂﬂlaaﬂ u

Molar Ratio Maximum Fluorescence Intensity
Sample

(Au : R6G) R6G R6G+AU | R6G+AU /R6G
1 15.0x10": 1 4396.60 1667.30 0.379224856
2 50x10°:1 5642.60 | 11072.00 1.962216000
3 21x10: 1 7033.90 | 10200.00 1.450120133
4 1.0x10%: 1 7358.80 7273.80 0.988449204
5 04% 1071 8388.10 3273.40 0.390243321

433 LiﬁEl']J!ﬁﬂ‘lJmﬁﬁﬂmFluorescence Enhancement Ratio- %23 R6G+An 114.31."!194
oy d
msazaanazilan
Fluorescencé Enhancement Ratio U9 R6G+Auclu§ﬂﬂlﬂﬁﬁ1‘iﬂSEI'IEJﬂ"Iﬂg‘]J‘ﬁ 4.20 uaﬂugﬂﬂum
Wawngd 4.21 dhiiSediiauTdaegal4.22
2T

16 T+

bt
=3
e

w
o
|
#

& solution

# film

Enhancement Ratio
o o o
F o oo -
jel
Y
!

&
N

Sample

3UM 4.22 n51INYUIZ1 914 Fluorescence Enhancement Ratio d1miuA1n15anlassiaq

194 R6G+Aulugiuosasazarouazldy



43

1
o

WUN Sample 3 Waesazatouaziauyi1nz 191 Fluorescence Enhancement Ratio ﬁ’q&ﬁﬂ U

Vo A Y ¥ o ~ s & g A =
wineauNduEenlvvesanududuRmgaufigavas Au Nliae R6G Fautlunaiiodnniing
' ad o Yt o ¥ @ @ 5 a s g v
drumdidnasoudasz1ddfigaain au  Tdruszaundnudigan lilsidnasousy  (Lowest
Unoceupied Molecular Orbital: LUMO) 484 R6G #auM15anadvainnuiduduves Au unuunvag lull

' ' o ' “aa & & " a
nansznuAemstanldosuasigoosarud dunuiennuNgoas M UA MINA T HHIIIARIIN

o a g P 1 = ' g 4 & Y Y ) o v
,ﬂgﬂﬂiifﬂ“ﬁumﬂ?ﬂﬁﬂi‘]iJLWUﬂf]EﬂﬂLﬂU'JEJU1QUliﬂﬂTQJﬂ’l'ﬁLWNﬂiuﬂlﬂﬂﬂ'ﬂuﬁJﬂﬂlum'ﬂﬂ Au uumﬁ]%ﬂﬂ'ﬁ

LT 1 1
v g A =

=3 1 o = =
amsdanddesuaangoas mrudanainsimitonnmmesiozneuved Au il Tomaniozduau

w éj : 1 ' 1 = o =
AMnTU Faozdswano@nesninluaTsoemdmnnsouain Au e ReG 1l 11 1dpeas



44

(1

=
Unn s

asransive

2
aw A A g

=1 wa o = [ =
awisstiflumsfnmauiiniuasvesoymamn Tunosdidadieddoun Tasiamioumsiios

[

o [ (= o g Y o =
HA991A Au LAz R6G Tugdvesmsazarouazflduriiuuiiun dave ldhimsdneinszuiumslums
o = & = o = s A a4 = 9 N A
RUATOUTITLIDILDT i'nm~1‘ﬂTﬂﬁﬁﬂ‘HTﬁ’?J‘Ufﬂ‘IﬂNlm’Q“UE}QﬁTﬂ'i’tNLm\‘mmSE!MVIGI ) ﬂ"l‘iﬂﬂﬂﬂuuﬁd

msmenasnlusivesuasgiivarusiazn1sAny Fluorescence Enhancement Ratio 340135ANYT

3
Yo A

Wanualunuiteiiansoagy 1ddilar 1isamseenaundihaineiniulszuia 520 amlagld

k4
o 3 @

uiudousumslanildooudaves R6G RAWENNAILS57 nm AIUATSHONNIINTLAULAIADANS

=D

#0819 1519219 LED #3607 Wldamaanu19nduii/527, -am—TuduvegngsAny Fluorescence
P = £ ¥ A d Aa
Enhancement Ratio /M1avianislanildsdunsvel R6G+Au ligtugsdmsazaauazdauniaiiu

iUt uA199 W11 Sdmple3 MapAsagaeaE N 1) Enhancement Ratio NgagaiuvuIgn1
1)

[
[}

& . ¥y o e " A = !
lHN'E]HLISUSU?JQﬂ'JTNLEIJJJEUHWLWNTﬁﬁMﬂq@ITEN Au NUAd.R6G ﬂulﬂuﬂﬁlu@qu—mﬂlﬂﬂﬂ‘lﬁﬂ']mﬂ

'
a - = '

a g a =) % . ar o 1o .
BianaspudasylRANTAYIN Au GRS ZAUNSIONR AT LTl Bimnnan1oy (Lowest Unoccupied

q q

Molecular Orbital: LUMO)



45

uNN 6

agilwandanlaoinanide

N. Boonpiphobanun, P. Damrongsak and K. Locharoenrat, Comparison of Fluorescence Behaviors of
Rhodamine 6G with Palladium-coated Gold Nanorods in Formations of Solutions and Thin Films, Applied

Mechanics and Materials (Submitted).

dy 3 dl Y o U ¥ dl = } 5 1 Y o ¥ € v ¥
wnanstluenansnanulidmsunisidnuienisnwintu ldeuaslmiluldussloyisunisen

Lidnsallagndu dnvivhudilvidaudasilon uavdese1sdedadiveaenarsynasaninisiluly



ey Vs o
Use 330

sz iRaudm
di 3y =a [ d
¥o-ana WIe NYHNT lalTyiny
Aumatlagiiu friomansinsd
dszTamstinm

CRLRHERTTY GRUIN aniun Unsu
PhD Physical Materials Science JAIST 2007
MSc Processing Technology ALT 2000
BSc Chemieal Technology | Chulalongkorn.University 1994

Nad S nuasaassf

K. Locharoenrat, A/ Sugawara, S.-Takase, T Sano; and “G: Mizutani,-Shadow Deposition of Copper

Nanowires on the Facted NaCl(110) Template, Surface Science, 601 (2007) 4449,

K. Locharoenrat, 1. Sane, and G.-Mizutani, Phenomenological Studiesof -Optical Properties of Cu

Nanowires, Science & Technology of Advanced Materials, 8 (2007) 277.

K. Locharoenrat, H. Sano, and G.)Mizutani, | Self-Organized: CoppercNanowires Studied by Second
Harmonic Spectroscopy. Optical Society of America Technical Digest of Nonlinear/Optics: Materials,

Fundamentals and Applications (2007) WES!

K. Locharoenrat, H. Sano, and"G. Mizutani, Rotational Anisotropy in Second Harmonic Intensity from

Copper Nanowire Arrays on the NaCl(110).Substrates,.J..Luminescence, 128 (2008) 824.

K. Locharoenrat, H. Sano, and G. Mizutani, Second Harmonic Spectroscopy of Copper Nanowire Arrays

of on the (110) Faceted Faces of NaCl Crystals, J. Physics: Conference Series, 100 (2008) 052050.

K. Locharoenrat, H. Sano, and G. Mizutani, Field Enhancement in Arrays of Copper Nanowires
Investigated by the Finite-Difference Time-Domain Method, Surface and Interface Analysis, 40 (2008)

1635.




47

K. Locharoenrat, H. Sano, and G. Mizutani, Demonstration of Confocal Sum Frequency Microscopy,

Physica Status Solidi (c), 6 (2009) 304.

G. Mizutani, K. Lochaorenrat, H. Li, and H. Sano, Construction of an Optical Sum Frequency Microscope
with Confocal Optics, Optical Society of America Technical Digest of Nonlinear Optics: Optics &

Photonics Congress (2009) TWA23,

G. Nishimura., K. Awasthi, K. Locharoenrat, S. Okawa, and Y. Yamada, Quantification of Fluorescence
Target in Tissue Phantoms by Time-domain Diffuse“Optieal-Tomegraphy with Phantoms — Total-Light

Approach, Optical Society of Améeriea Technical Digest of Biomedical (2010); BTuD11.

G. Nishimura, K. Awasthi, K. Locharoenrat,. S. Okawa, and Y. Yamada, Time-Domain Fluorescence
Diffuse Optical Tomography for Live Animals by Total-Light. Adgorithm, Proceedings of SPIE, 7896
(2011) 78962Q.

C-Y. Kao, C-W, Chang., K./ Lecharoenrat, €-M. Chang, Max ;T-K. /Hou, and I-J. Hsu;-Compact Optical

Delay Line for Long-Range Scanning, Optics Communications; 284 (2011) 4243,

K. Locharoenrat, and I2J. Hsu” Optical Delay Line for Rapid’ Scanning Low-Coherence Reflectometer,

International Journal of Information and Electronics Engineering, 2 (2012)904,

K. Locharoenrat, and G. Mizutanii’Characterization)Optical,and Theoretical Investigdtion of Arrays of the
Metallic Nanowires Fabricated.by.a Shadow. Deposition Method, AdvancedMaterials Research, 622-623

(2013) 652.

K. Locharoenrat, Nonlinear Optical Properties of Controlled Fabrication of Copper Nanowires by a

Shadow Deposition, Advanced Materials Research, 622-623 (2013) 777.

A. Thedsakhulwong, K. Locharoenrat, and W. Thowladda, Nitrogen Concentrations on Structural and
Optical Properties of Aluminium Nitride Films Deposited by Reactive RF-Magnetron Sputtering,

Advanced Materials Research, 631-632 (2013) 186.



48

A. Thedsakhulwong, K. Locharoenrat, and W. Thowladda, Structure and Piezoelectric Properties of
Aluminium Nitride Thin films on the Quartz Substrates deposited by Reactive RF-Magnetron Sputtering,

Advanced Materials Research 699 (2013) 308.

K. Locharoenrat, and I-J. Hsu, Construction of the Optical Delay Line for the Optical Coherence

Tomography, International Journal of Applied Physics and Mathematics 3 (2013) 137.

K. Locharoenrat, Copper Nanowires.on NaCl (110) Template, Applied Mechanics and Materials, 313
(2013) 198.

K. Locharoenrat, Inyestigation of Temporal Brofiles at the'Symmetrical Points of the Target in Tissue

Phantoms by Time-Resolved Fluorescence Diffuse Optical Tomography, Procecdings of SPIE, 8883

(2013) 888311.

K. Locharoenrat, Prepardtions and Field Emission/from Tungsten Nanotips, Ferroelectrics;457 (2013) 76.

K. Locharoenrat, Second-OrderNonlinear Optical Response 'of Metal Nanostmetures,(Advaneed Materials

Research 858 (2014).147.

K. Locharoenrat, REVIEW. ARTICLE: Mechanism of ‘Resonant Enhancement of Gold- and Copper-

nanowires Arrays, Advanced Materials Research, 902 (2014):29.

K. Locharoenrat, REVIEW ARTICLE: Recent Advances in Nanomaterial Fabrication, Journal of. Physics:

Conference Series 495 (2014) 012018.

K. Locharoenrat, Optical Property of Indocyanine Green in a Tissue Model, Molecular Crystals and Liquid
Crystals 604 (2014) 59.



49

K. Locharoenrat, Second Harmonic Generation Based on Strong Field Enhancement in Metallic

Nanostructured Surface, Materials Science — Medziagotyra, 20(4) (2014) 387.

K. Locharoenrat and P. Damrongsak, Plasmonic Properties of Gold-Palladium core-shell Nanorods,

Ukrainian Journal of Physical Optics 16(3) (2015) 120.

K. Locharoenrat and S. Srivatcharakul, Optical Studies of Zinc Oxide Nanoparticles and Their Biomedical

Application, Chinese Journal of Physics 53(4).(2015)080901:

K. Locharoenrat and P. Damrongsak, Enhancement! of/Fluoreseence in Inorganic Dyes by Metallic

Nanostructured Surfaces; Ukrainian Journal‘of Physical Opties 17(1) (2016).21-26.

K. Locharoenrat, Preparation and Metal Removal /from 'Chitesan/PEG Blend; Applied Mechanics and

Materials, 835 (2016) 348.

S. Lekchaum and K. Locharoenrat, Recent-Trend of Solar Tracking System ffor Electric Power Conversion,

Applied Mechanics and Materials; 835 (2016), 731,

M. Brankov and K. Locharoenrat,-Photostability Testing /of Coumarin-153 Deped /ZnO Thin Films

Prepared with Spin-Coating Technique, Ukrainian Journal.of Physical®Optics 17(2) (2016) 75-80.





