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1. Introduction – Recently, silver phosphate has been widely developed to be an excellent photocatalyst.

Due to having a low band gap energy, this photocatalyst could be utilized under visible light irradiation.

The formation of a defect in the surface of Ag3PO4 increases the broad absorption in visible region [1].

Incorporating Au on Ag3PO4 generates the absorption of surface plasmon resonance (SPR) [2]. This

phenomenon has significantly improved the photocatalytic activity. It is a great challenge to generate the

defect and plasmon in Ag3PO4 to obtain highly active photocatalyst. Therefore, the aim of the research is

to generate the synergistic effect of defect and surface plasmon resonance in Au/Ag3PO4 for enhanced

photocatalytic activity.

2. Experimental - To generate Au plasmons and defect

sites in the surface of Ag3PO4 photocatalyst, the synthesis

was carried out in two steps. The first step was the defect

formation using the coprecipitation synthesis under the

mixed solution of water-ethanol (50% ethanol). The

starting materials of silver nitrate and sodium dihydrogen

phosphate dodecahydrate were used in this synthesis. The

second step was the incorporation of Au on the surface of

Ag3PO4. The Ag3PO4 was dispersed in gold (III) chloride

solution under sonication.  The products of synthesis were

characterized using XRD, DRS and XPS.  Rhodamine B

solution was used to evaluate the photocatalytic activity. 

3. Results and Discussion - The defect sites on the 

surface of Ag3PO4 were successfully generated by

coprecipitation using the mixed solution of water-ethanol. The XRD patterns of silver phosphate (SP),

defect silver phosphate (DSP), silver phosphate with Au dopant (SP/Au) and defect silver phosphate with

Au dopant (DSP/Au) are shown in Image 1. All patterns were matched with the standard XRD data of the

cubic-phase Ag3PO4 (JCPDS file, No.06-0505). The shift of 2 theta was observed, indicating that the Au

could be incorporated into the surface of Ag3PO4, and also the Au in the surface of Ag3PO4 was clearly

detected by XPS.  Under DRS investigation, the SPR absorption was observed in the visible region.

Photocatalytic activity of defect silver phosphate with Au dopant (DSP/Au) exhibited the highest activity.

The mechanism of this photocatalytic reaction was mainly caused by holes and superoxide radicals.

4. Conclusions – The defect and plasmon in Ag3PO4 can be generated by coprecipitation under the mixed

solution of water-ethanol and incorporation of Au under sonication. This modification significantly

improves the photocatalytic activity under visible light irradiation.
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Image 1. XRD patterns of photocatalyst with variation 

condition, SP: silver phosphate, DSP: defect silver phosphate,

SP/Au: silver phosphate with Au dopant and DSP/Au: defect 

silver phosphate with Au dopant.
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