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INTRODUCTION: Gold nanoparticles (AuNPs) 

are expected as a hyperthermia material. Because 

the AuNPs are injected in our living body, the NPs 

should be safety. We notice the AuNPs fabricated 

by the solution plasma method, which uses alkali 

metal chloride, Au rods, and water only [1,2]. In 

our previous study, to reveal the surface chemical 

states of the AuNPs fabricated in cesium chloride 

(CsCl) aqueous solution, the X-ray photoelectron 

spectroscopy has been carried out for the dried 

NPs. The Cs-Au, Cl-Au, and Cs-Cl-Au bondings 

have existed in the AuNPs [2]. However, if the 

AuNPs are applied as a hyperthermia, the surface 

chemical states of the NPs should be reveal with 

water because our living body is constructed with 

80% water. Thus, the purpose in this study is to 

reveal the surface chemical states of the AuNPs 

with water by X-ray absorption fine structure 

(XAFS) measurement with/without water.  

METHODS: A AuNPs colloidal solution was 

fabricated in a 5 mM CsCl aqueous solution in 

ultrapure water using the solution plasma method 

[1,2]. Two Au rods were placed in a beaker of a 

CsCl aqueous solution with a gap. A pulsed high 

voltage was applied between the Au rods. The 

solution plasma stopped after 30 min. The AuNPs 

enlarged via Ostwald ripening over time at room 

temperature until approximately 13 nm [2]. The 

AuNPs with/without water were measured via Cs-

L3, Cl-K, and Au-L3 edges XAFS. Before the 

measurements, the Cs and Cl atoms that did not 

react with the AuNPs were removed by rinsing the 

AuNPs; rinsing operation involved centrifuging 

the AuNPs colloidal solution, extracting the 

AuNPs precipitate, and resuspending the 

precipitate in water. The rinsed and condensed 

AuNPs colloidal solution was introduced into a 

bubble wrap and dried in air. The Cs-L3 edge 

XAFS was performed at the beam line BL5S1 [3] 

in Aichi Synchrotron Radiation Center (AichiSR).  

RESULTS: Fig. 1 shows the XAFS spectra of Cs-

L3 edge from the AuNPs with/without water and 

the CsCl aqueous solution. Peak positions of all 

spectra indicate at 5013.1 eV. Peak intensity of the 

AuNPs with water is almost same compared with 

the CsCl aqueous solution, and is large compared 

with the AuNPs without water.  
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Fig. 1: Cs-L3 edge spectra from the AuNPs 

with/without water and the CsCl aqueous solution.  

DISCUSSION & CONCLUSIONS: The peak at 

5013.1 eV means the existence of Cs(Ⅲ). Thus, 

the Cs exists on the AuNPs surface as Cs(Ⅲ). 

Subsequently, the peak intensity depends upon the 

electron excitation probability from 2p3/2 to 5d. 

The difference between the intensities of the NPs 

with/without water means the existence or non-

existence of H2O around the NPs surface. 

Additionally, because the peak intensities of the 

AuNPs with water and the CsCl aqueous solution 

are almost same, the H2O bonds the Cs on the 

AuNPs in a state similar to CsCl aqueous solution.  
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