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A Comparison Study of the Catalytic Properties of Au-based
Nanoflowers and Nanoparticles
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Abstract: To explore the catalytic activity of gold nanoparticles in this paper is demostrated. With sodium borohydride as the hy—
drogen donor the catalytic reaction based on the reduction of p-nitrophenol by synthesized AuNFs or AuNPs was carried out at
the different temperature. The results show that the reaction temperature was negatively correlated with the time. At 50 °C  the
reaction time of AuNFs was 7 min; at 37 °C  AulNFs was 15 min; at 20 °C  AuNFs was 45 min. The reaction was first order ki—
netics. And the E, value of AuNFs was 37.97 kJ/mol smaller than AuNPs’ 51. 51 kJ/mol. The catalytic activity of AuNFs is
stronger than that of AuNPs.
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(10 nm) . mM 60 min,
N 15 000 r/m
1 o
1.6 x10 > mg/mL.
1.1 (2) 0.2 mM 8 mL
N N 4- (0.015 M) AA  AA 3.0 mM
pH 5.0; 1 mg/mL
( 18.2 MQ * cm) . LEO4530 1.6 mL 60
( SEM) \JEM2100 min. N
(TEM) . Uv2550 - 15 000 r/m o
o 1.6 x10 7> mg/mL.
1.2 1.2.2 (4-NP)
1.2.1 10 mL 4-NP( 0.05
(1) 0.2 mM 8 mL 1 mL 0.01 M)  NaBH,(2.00 mL 0.1 M)
mg/mL 1.6 mlL( 0.20 mL (
) ) 2.75 mL
5:1 pH 5.0; 5.00 mL.
0.015 M (AA) AA 3.0 ( 1)
1
Table 1 The catalytic system of p-nitrophenol
4-NP( 0. 01M) NaBH, (0. 1M) (1.6 x107 mg * mL™")
/mL /mL /mL /mL /mL
0.05 2.00 — 2.95 5.00
AuNFs 0.05 2.00 0.20 2.75 5.00
AuNPs 0.05 2.00 0.20 2.75 5.00
- AuNFs 580 nm AuNPs
4-NP (4-AP) o 530 nm. AuNFs
3 20 € .37 €.50 C
o o AuNPs  AA
20
min 500 ~200 nm o AuNFs  AuNPs
o 60 s 1 AuNFs
( AuNFs
). o
2.2
2
2.1 o

AuNFs
AuNPs o
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Fig. 1 TEM image of Au nanoflowers and spherical gold nanoparticles: ( a) Au nanoflowers; ( b) spherical gold nanoparticles
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Fig.2 The extinction spectra at different reaction times
indicating the disappearance of the peak for p-ni—

trophenol due to the reduction of NO, group into —

NH, group
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Fig. 3 Extinction ( normalized against the initial point) at the peak position for p-nitrophenol (400 nm) as a function of time
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and plots of dn lext against time at three different temperatures
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Fig. 4 The liner graph of Ink ~1000/T catalyzed
by AulNFs and AuNPs
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