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Fabrication of Size- and Shape- Controlled Gold Particles using Wet Chemical Process
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Abstract— Shape and size controlled synthesis of gold particles has been studied by using wet-chemical method. When
AuCly in aqueous HAuCly precursor was reduced using Na,SOs; as a reducing agent, mixtures of spherical, triangular and
hexagonal particles were prepared in a few minutes. It was found that the shape selective oxidative etching by AuCly + CI
anions and crystal growth took place simultaneously. As the AuCly and Cl* concentration increased, yields of large triangular
and hexagonal plate type particles increased, while the spherical particles decreased in most cases. Possible etching and growth

mechanisms are discussed.
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Table 1. Electrospinning conditions

Voltage (kV) 14
Temperature (°C) 25+2
Humidity (%RH) 372

Spinning distance (cm) 15
Solution flow rate (mL/hr) 0.8
Spinning time (hr/sample) 4
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Fig. 1. Effect of concentration of reducing agent.
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Fig. 2. SEM images of gold particles produced by wet-chemical reduction method using
(A) 1.76 wit%, (B) 1.50 wi%, (C) 0.88 wt% and (D) 0.44 wi% Na,SOs reducing solution for

20 min at 25C.

Table 2. Potential oxidative etching ability

Conc. of Na;SOs3 Na;SO;/HAuCli  Remained AuCly ion Remained CI ion  Potential oxidative
(Wt%) molar ratio (mmol) (mmol) etching ability(%)
1.76 2.0 0 2.8 0
1.50 1.7 0.105 2.4 35
0.88 1.0 0.350 14 100
0.44 0.5 0.525 0.7 100
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Fig. 3. Effect of reduction temperature on reduction
rate of gold particles.
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Fig. 4. SEM images of gold particles produced by wet-chemical process using 1.76 wt%
Na>SO; reducing solution for 5 min at (A) 25C, (B) 45C, (C) 60C, and (D) 80C.
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Fig. 6. SEM images of gold particles produced by wet-chemical process using 1.50 wt%
Na.SO; reducing solution for 5 min at (A) 25C, (B) 45C, (C) 60C, and (D) 80C.
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Fig. 8. SEM images of gold particles produced by wet-chemical process using 0.88 wt%
Na>SO; reducing solution for 5 min at (A) 25C, (B) 45C, (C) 60C, and (D) 80C.
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Fig. 10. SEM images of gold particles produced by wet-chemical process using 0.44
wt% NaxSO; reducing solution for 5 min at (A) 25C, (B) 45C, (C) 60C, and (D) 80C.
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