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Preparation and Photothermal Catalytic Properties of Gold Nanospheres and Nanorods
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Abstract: Gold nanospheres in size of 5 nm were prepared by chloroauric acid (HAuCly) as raw material, polyvi-
nylpyrrolidone K30 (PVP) as a stabilizer and sodium borohydride (NaBH,) as reducing agent. Seed growth method
was used to prepare gold nanorods in aspect ratio R ranged from 2.5 to 4, by cationic surfactant cetyltrimethyla-
mmonium bromide (CTAB) as template and sodium oleate (NaOL) as stabilizer. Temperature of gold nanospheres
solution in concentration of 0.4 mg -mL ™" rises 10.2 “C and the solution catalyzes the release of NO from
nitrosothiols in the blood under irradiation of 2 W -cm™ NIR laser (808 nm) for 10 min, with the maximum
release is up to 1.42 nmol -L~". Under the same photothermal and catalytic conditions, temperature of gold
nanorods (R=3.01) solution in concentration of 0.4 mg-mL™ rises 41.3 °C and the solution catalyzes the release of
NO from nitrosothiols in the blood with the maximum release is up to 1.89 nmol - L', Photothermal effect and the
catalytic performance of both nanospheres and nanorods increase with the increase of the concentration, and the
catalytic effect and photothermal conversion performance of gold nanorods are superior to those of gold

nanospheres.
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Fig.1 TEM images of (a) gold nanospheres and (b) gold nanorods (R=4)
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Table 1 Relationship between silver nitrate dosage and aspect ratio of gold nanorods

Sample 1 2 3 4 5 6 7 8
Vseno, / mL 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.2
A / nm 674 709 709 702 702 700 690 660
R 2.65 3.01 3.01 2.94 2.94 2.92 2.81 2.5

e wavelengh of local surface plasmon resonance, weny=364 mg, V= 0.05 mlL, V,,=0.5 mL
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Fig.2 UV-Vis Absorption Spectra of (a) Gold Nanospheres and (b) Gold Nanorods (R=4)
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Fig.3 UV-Visible absorption spectra of gold nanorods
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Fig.4 (a) Thermal effect curves of gold nanospheres and (b) gold nanorods (R=3.01)
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Fig.5 Catalytic NO release curves of gold nanospheres under different conditions
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Fig.6  Release curves of NO of gold nanorods (R=3.01)
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