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An approach for synthesis stable monometallic silver nanoparticles in aqueous 

solution in the presence of essential amino acid tryptophan described in [1], was 

used for preparation of Fe3O4/Ag complex nanoobjects. 

Surface of Fe3O4/Ag nanoparticles was investigated by X-ray photoelectron 

spectroscopy (XPS). XPS spectra for Ag 3d-levels presented at fig.1. 

 

Ag 3d 5/2 A

Ag 3d 3/2 A

Ag 3d 3/2 B

Ag 3d 3/2 B

Fe3O4/Ag-tryptophan

x 10
3

2

4

6

8

10

12

14

CP
S

375 372 369 366
Binding Energy (eV)

 
Fig. 1. XPS spectra for Ag 3d-levels. 

 

From XPS data we can conclude that 37.5% of silver is in the zero oxidation 

state, that meets the metallic silver clusters on the magnetite surface. At the same 

time, 62.5% of silver is in the oxidation state +1 (ionic form), and can be caused by 

incomplete reduction of Ag
+
 and/or partial oxidation of Ag clusters. 

 

1. Iu. Mukha, N. Vityuk, O. Severynovska, A. Eremenko, N. Smirnova, The 

pH-dependent stucture and properties of Au and Ag nanoparticles produced by 

tryptophan reduction // Nanoscale Research Letters (2016) 11:101. 


