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Abstract— In this study the manufacture of silver 

nanoparticles has been carried out using an electrochemical 

method. An electrochemical method by electrolysis is one of 

the alternatives of making silver nanoparticles. It is easy, 

simple and does not require a long time. Silver nanoparticle 

characterization using Ultraviolet Visible (UV-Vis) and X-ray 

Diffraction (XRD). The test results showed that the 

concentrations of 0.2 M sodium citrate have a wavelength of 

416-418nm and the absorbance of 0.825. XRD tests showed the 

peaks characteristic in 2Ө of 38.060, 44.140, 64.470, and 77.400. 
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I. INTRODUCTION 

Nanoparticles are clusters of atoms in the size range of 
1–100 nm. “Nano” is a Greek word synonymous to dwarf 
meaning extremely small.  Nanoparticles are widely used 
in the present century as they have the defined chemical, 
optical and mechanical properties [1]. 

Synthesis of silver nanoparticles can be done by several 
methods such as electrochemical methods [2] 
photochemistry [3], laser ablation [4], thermal 
decomposition [5]. Factors that affect the synthesis of silver 
nanoparticles are solution temperature, concentration of 
precursors, reducing agents and reaction time [6]. 

Preparation of the highlights of colloidal silver 
nanoparticles is by use of a reducing agent. There are a 
wide variety of reducing agents that can be used, one of 
which, is sodium citrate. Sodium citrate excellence in the 
synthesis of silver nanoparticles is that it can be functioned 
as reducing, stabilizing and complexing agents [7]. Besides 
it is relatively cheap. 

An electrochemical method by electrolysis is one of the 
alternatives in the manufacturing of silver nanoparticles 
because of the lower processing temperatures, the simple 
equipment used, and the controllable products and the short 
time needed. Electrochemical methods have previously 
used a metal silver to produce silver nanoparticles by using 
a reducing agent Polyvinylpyrrolidone (PVP) [8] . 

The main advantage of an electrochemical method lies 
on the high purity and particle size of the nanoparticles that 
can be controlled by adjusting the current density without 
being supported by the expensive equipment or vacuum. 
Key to the success of an electrochemical method is in the 
right choices of chemical substances and of processing 
conditions [9]. 

In this study, the synthesis of silver nanoparticles is 
conducted through an electrochemical method by the 
electrolysis to take advantage of sodium citrate as the 
reducing agents to produce silver nanoparticles. This needs 
a relatively affordable cost. The resulted silver 
nanoparticles are then expected to be applicable in the 
various fields such as cosmetics [10], the catalyst [11], and 
glucose sensor [12]. 

 

II. METHOD 

Equipments needed are  power supply, multimeter, 
cable, alligator clamps, heater, magnetic stirrer, hot cables 
of  1 mm, Silicon Carbide Sandpaper, slass, pipette volume, 
drop pipette, Volumetric flask, spatula of metal silver 
material, sodium citrate, distilled water. Instruments are the 
Ultraviolet Visible (UV-Vis) and X-ray Diffraction (XRD).  

In preparation, Silver Nanoparticles Silver 
nanoparticles are synthesized using an electrolysis cell with 
a set of silver electrodes as the anode and cathode. The 
electrolyte material used is water while the reducing agent 
used is 0.2 M sodium citrate. The potential value used is 10 
volts and a synthesis time is 30 minutes. The electrolysis 
device of the first step is set and the power supply is turned 
on. Furthermore, 400 ml of distilled water is boiled and 
maintained at a temperature of 60 ° C. Then, 10 mL of 0.2 
M sodium citrate is added to the distilled water and stirred 
using a magnetic stirrer. 

The observed color changes from colorless to yellow. 
The yellow color shows silver nanoparticles have been 
formed. The uptake of silver nanoparticles can be 
determined through characterizing it using ultraviolet rays.  
The uptake of silver colored nanoparticle is about 400-
500nm [6] [13]. 

 

III. RESULTS AND DISCUSSION 

Spectrophotometer ultraviolet visible (UV-VIS) 
absorption has been proved to be quite sensitive to the 
formation of silver colloids because silver nanoparticles 
exhibit an intense absorption peak due to the surface 
Plasmon (it describes the collective excitation of 
conduction electrons in a metal) excitation [14]. UV-visible 
spectroscopy is one of the most widely used techniques for 
structural characterization of silver nanoparticles.  Spectra 
UV Vis can be seen in figure 1. 
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Fig. 1 Ultraviolet visible spectra 

Fig.1 shows the UV-VIS spectra of the silver colloid in 
the range of 300 nm – 500 nm. Plasmon peak at 445 nm) is 
typical for silver nanoparticles. Absorbance value provide 
information on the number of particles while the 
wavelength provides information size particle [6]. 

The higher the absorbance value assumes the more 
nanoparticles formed. Stability of colloid of silver 
nanoparticles can be seen from the changes in the peak 
absorbance. Stability of colloidal solution of silver 
nanoparticles can be seen from the changes in the peak 
absorption. If a shift to the peak absorption is higher, this 
indicates that the silver nanoparticle colloidal solution is 
less stable due to occurrence of agglomeration. In the case 
of agglomeration, the color of the solution changed and 
wavelength of absorption will shift [6]. 

Silver nanoparticle formation was observed in 5 days. 
Color formed is yellow. Yellow is the color characteristics 
of the silver nanoparticles [15] [13] [2]. 

X-ray diffraction in this study is only used to identify 
the crystal phase. XRD analysis of test results can be seen 
in Fig.2. 

 

Fig. 2 X-ray diffraction spectra 

Fig.2 shows the XRD spectra. XRD Spectra determines a 
product phase. Part (a) shows the standard of XRD Ag 
(JCPDS no. 04-0783). While the image of silver 
nanoparticles b test results. Diffraction peaks at position 2 
Ө of 38.060, 44.140, 64.470, and 77.400. Diffraction of 

peak product is not much different from the standard 
diffraction and that of the previous studies [2] [16]. So it 
can be confirmed that the product is Ag. The XRD pattern 
also shows that the product has good crystallinity and high 
purity. 

 

IV. CONCLUSION 

Based on this research, it can be concluded that the 
electrochemical method can be used for manufacturing 
silver nanoparticles. Excellent electrochemical electrolysis 
method that is easy, simple and does not require a long 
time. 
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