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Abstract: This study examines a manufacturing process for the photoelectrode material of dye-sensitized solar cell (DSSC)

intending to increase efficiency through the surface plasmon resonance phenomenon of nanoparticles with a composite structure
made of Ag and TiO.. This invention involves the use of Ag and TiO2 nanoparticles in the solar cell. These nanoparticles cause

surface plasmon resonance, which amplifies and scatters incident solar energy, enhancing the dye’s rate of light absorption. It

also makes it possible to absorb energy in wavelength ranges that were previously difficult to do, which increases efficiency.

Centrifugal separation and heat synthesis are used to create the composite metal structures, and certain combinations are used to

decide the particle morphologies. To increase the efficiency of organic solar cells and DSSC, the Ag/TiO2 composite structure

is therefore quite likely to be used.
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2.1 Ag NPs ® 7| M=

24X sodium borohydride (NaBH4)eF 0.125 M
Hexadecyltrimethylammonium chloride (CTAC),
0.10 M Silver nitrate (AgNO3), D.I.LW 10 mlS Ar-20j| A
4087t W EHSH A] 2890 0.10 M Silver nitrate (AgNOs)
2t 10 mM Sodium sulfide hydrate (Na,S), 30 mM
Hexadecyltrimethylammonium chloride (CTAC)S &
&5to] 70°Co| A 2027t wytstIth Al 2 H e/ =0f 0.5
M L(+)-ascorbic acidE F£UsF ot 70°Coj|A] 6087t
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2.2 TiO, A3 Ag/TiO, composite £+ &AM

0.52 puM tetrabutoxide monomer (TTB)ZS oj&t&
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100°C [TiO2(100)], 200°C [TiO2(200)]€ ¥ 715t ®7]5}

Az BUE5 BW IS AAYEFAIAE0
(field-emission scanning electron microscopy, FE-
SEM, REGULUS 8100, Hitachi)& A}&5t0 RASHE 1L
FHI, 2842 2 gt 242 e =R AIARI01
(high-resolution transmission electron microscopy,
HR-TEM, JEM-2100F, JEOL)& o] &5}t A-QA BA
< XA 54 24 7|(multy-purpose X-ray
diffractometer, SmartLab, Rigaku)S 0] 83}0o] A5}
A, AAM, TR E3d(ultraviolet/visible
spectroscopy, UV-Vis)2 o] &34 S 425 B4 XA
AR B2 A 7] (X-ray photoelectron spectroscopy,
XPS)E ©]-&sto] ARTEIS FA 5T
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Fig. 2. XRD patterns of Ag/TiO2 composite.
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Table 1. The particle size calculated from XRD data using Scherrer AR W35 B30 Ti 2ps, ¥ Ti 2p1ye SEIE UEL
equations. Wick. 5 13 xjo]o] A2)(5.7 eV)e} ulel g o x| TiO,
e - ol A Ti"] §74-& UEPACE [18]. & 7§2] Ag NPs 1] 2.9]

Composite — e FWHM Sive XPS AT E AL Ag 3ds/,, Ag 3dsse, T 39 751?; ofj g x]

: S UEHHAL Ag cores £ 2 o4& FE|Z EARIT: &
Ag(1)/TiO2(100) 0.75 11.94 0.91 9.35 B 717 6.0 eV E3F 24 Ag2 LFENY 1 9it} 2314) Ag

Ag(10)/TiO2(100) 0.52 17.23 0.88 9.67 o] Agr o x| 2 BHolg]= Ag(1)/Ti05(100)°] Ag 3d 1
Ag(10)/Ti02(200) 0.235 38.11 0.73 11.66 o] Ag 3d T2 (367.6 eV), (373.6 eV)= 9F 0.2 eV =2
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Fig. 3. XPS spectrum of (a) the full XPS spectrum Ag(1)/TiO2(100), Ag(10)/TiO2(100), TiO2, composite NPs, (b) O 1s, (c) Ti 2p, (d) Ag 3d
of Ag(1)/Ti02(100), and (e) Ag 3d of Ag(10)/TiO2(100).
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Fig. 4. HR-TEM image and EDAX element mapping images of Ag/TiO2 composite: (a) TEM image, (b) magnified TEM image, and (c) TEM-

EDAX element mapping image of Ag/TiO> composite.
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