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Abstract: We present the structural and optical properties of Au@TiO2 core-shell microsphere structure prepared by a
hydrothermal synthesis method. As a way to improve the efficiency of organic solar cells, the Au@TiOz core-shell microsphere

was synthesized to use the local surface plasmon resonance (LSPR) phenomenon. The synthesized results were confirmed to

have the Au@TiO2 core-shell structure using a high-resolution transmission electron microscopy. An absorption was observed

to occur at 527 nm belonging to the visible light region using a visible light spectroscopy, which supports the LSPR phenomenon.
We suggest that the Au@TiOz core-shell microsphere is highly likely to be applied to organic solar cells including dye-sensitized
solar cells. In addition, we expect it to be widely used not only in the energy but also in the bio as well as in the environmental

fields.

Keywords: Au@TiO:z core-shell, Noble metal, Local surface plasmon resonance (LSPR), Microsphere structure, Hydrothermal
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Aol Gl TiO, shell®] x2F A7 dS A

2.1 AuE20|E M=

10 mM9] Gold (III) chloride trihydate (HAuCl43H,O)x}t



394

10 mM9] Trisodium Citrate Dihydrate (CsHsNaz07.2H,0)
LOoRS S5t & AL oA 28 =0t wHtsteh 10 mMo]
L-acsorbic acid (CsHsOs)2 St B4 A7t 58 =9t
WRFA|A 2O Z 20| E(colloid) & Al & 5H T

2.2 Au/TiO, 204 22 H=
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colloido]] #7135t & w¥tA|ZIT} Ho]24E o] 85lA 3
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Y20 AR A2 XA A E A (X-ray diffraction,

XRD, D/Max-2500, Rigaku)& o]-85td A5t 11, R}
QM 7HA] A B3 (ultraviolet/visible spectroscopy,
UV-VIS)Q O]-Q—oHN] k=2 E_E =S| L]-o:h:,]- __g._t::] 83&181—2
KA 9E AP AR} d0]7(field-emission scanning
electron microscopy, FE-SEM, JSM-7500F, JEOL)<&
ALEsto] ZAPSHIAL, PEfSh, AR R ehetaid e 1L
A= &3t A At $10] 73 (high-resolution transmission
electron microscopy, HR-TEM, Tecnai G2 F30, FEI)
2 &0l A=A

3.4m % &

T2l 12 2odstd o o3 A &EH Tio,9 Au@TiO,
oJAl YAHmicrosphere)®] @42 HolFil Qi 13
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UAL ZHO| A= o] Au@TiO, UJA| YA 0]—‘7‘—41 gt
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Fig. 1. FE-SEM images of (a) TiO2 and (b) Au@TiO2 microspheres.



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 35, No. 4, pp. 392-397, July 2022: Kim ef al.

—— TiO, microspheres
Au@TiO, microspheres
[ TiO, (JCPDS #211272)
[ Au (JCPDS #040784)

Intensity (a. u.)

Iil ||. | i T
20 30 40 50 60 70 80
26 (°)
Fig. 2. XRD patterns of TiO2 and Au@TiO2 microspheres.
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Fig. 3. UV—-vis absorption spectra of solutions of TiO2 and Au@TiO:
microspheres.
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Fig. 4. HR-TEM image and STEM-EDS (scanning transmission electron microscopy-energy dispersive X-ray spectroscopy) elemental
mapping images of TiO2 in Au@TiO2 microspheres: (a) TEM image, (b) magnified TEM image and (c) HR-TEM image of Au@TiO2
microspheres, (d)-(g) STEM-EDS elemental mapping images of Au@TiO2 microspheres, and (h) TEM-EDS spectrum of Au@TiO2
microspheres.
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