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ABSTRACT

The Taguchi robust design method was used to optimize the experimental conditions for the

synthesis of ultrafine copper powder via a chemical reduction method. The reducing agents, reaction
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temperatures, weight-reducing agents, and stirring rates were chosen as the primary factors, while the

conversion rates, particle sizes, and reaction times were selected as the desired targets. The results

indicate that the reducing agent and the reaction temperature were comparatively the significant

factors affecting the desired targets. The optimum conditions were as follows: factor A (reducing

agent) at level 2 (NaH,PO,*H,0), factor B (temperature) at level 3 (70°C), factor C (weight-reducing
agent) at level 3 (8.14 kg), and factor D (stirring rate) at level 2 (300 RPM). The results of the

experimental confirmations for the three desired targets were matched with the predictions of the

Taguchi method. Additionally, via an inductively coupled plasma emission spectrometer (ICP-OES),

laser particle size analyzer (DLS), scanning electron microscopy (SEM), and X-ray diffraction (XRD)

analyses, the pure (impurity <0.06 %) face-centered cubic structure with 1.51 pm medium size of the

HUCPI1 was characterized and determined. Finally, a surfactant-free facility and a method suitable for

mass production were established to synthesize high-purity ultrafine copper powder.

Key Words: chemical reduction method, Taguchi robust design method, ultrafine copper powder
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