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Abstract 

Silver is powerful natural antibiotic noble metal has been used for thousands of years 

with no harmful side effect since have being observed, today colloidal silver is rapidly 

gaining favor in the medical community and water treatment reflecting a kind of revival 

in the public health community sector. We made design of colloidal silver generator 

(CS)by using pulsar DC. power supply to get electrical arc discharge between two  high 

purity silver rods., AFM, UV-Visible Spectrometry, OM, AAS, and electrical 

conductivity were applied to each sample. Results showed that CS prepared with (ADT) 

indicate good efficiency in producing colloidal silver with size ranging (40-560) nm. 

Variation in optical properties , color and electrical conductivity could be related to 

practical size distribution and to ionic/particle(Ag
+
/Ag

0
) silver concentration which in 

the rang (3-10)ppm.    
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Introduction  

Colloidal silver ( CS ) is an natural 

antibiotic which has been used through 

out the world for centuries as means to 

destroy microbes  for all kinds and to 

correct many health problems The use 

of   colloidal silver is spreading rapidly 

throughout the medical community in 

the healing of burn victims. (Hong , et 

al., 2006) and(Fumo,et al.2004) . CS are 

extremely minute silver particles  

suspend  with particle size at rang (1-

1000nm ) in water, with positive electric 

charge . The smaller the particles, the 

more effective CS has proven to be .the 

best colloid silver produced at a 

molecular level. A small DC current is 

passed thought an electrolytic medium 

(distilled water) with silver electrodes. 

Minute, molecular size particles are 

drawn of positive electrode, having 

positive electrical charge. This electrical 

charge is primary importance to healing 

and antibacterial qualities( Sondi, , et 

al., 2004.). 
The charge slowly dissipates, especially 

when exposed to light (Sterns, et al. 

1998).  and  Aymonier,2002). The body's 

ability to process the tiny atoms  

In principle, current - techniques for 

nanometer sized particles preparation 

can be divided into two categories: 

physical and chemical. Many researches 

have tried to develop new effective 

antimicrobial regents free of resistance 

and cost .Such problems have led to use 

Ag   based antiseptics that may be linked 

to broad –spectrum activity and for 

lower propensity to induced microbial 

resistance than antibiotics (Aslan, et 

al.,2005)  

The chemical  methods are usually 

expensive and potentially dangerous for 

the environment. 

 

Material and Methods 

Our study concentrated upon physical 

method for colloidal silver 

(CS)formation where the pulsar  DC 

voltage between silver electrodes in pure 

water was a good alternative method, 

and was not only cheap process , but also 

environmentally friendly . during arc 

discharge the temperature between the 

Ag electrodes can reach several 

thousands (Tsung, et al.,2003) and the 

Ag rods etched    in water medium.  Ag  

narrow rang Nano-size colloidal in water  

seem to be thermodynamically stable for 

long time(especially if kept in cold and 

dark place). Silver wires (99.99) purity , 

1-1.5mm in diameter, distilled water (pH 

5.1), DC pulsar power supply, magnetic    

stirrer.  

Arc Discharge Technique 

The DC arc-discharge system in figure 

(1) consist of DC pulsar power supply 

provides a pulse voltage of ( 70 - 100 ) V 

for 2 ms and ( 20 -40 ) V around 10 µs. 

The electrical current could reach during 

that moment ( 4-10 A ) where the 

etching current caused arc-discharge 

pulse etched Ag wires (anode and 

cathode) as in  figure (1). Ag wire 

evaporated and condensed in water. 

control system keep the gap between the 

Ag electrodes in few microns . Other 

parameters should be control during this 

technique such as the speed of stirring - 

time of process, water volume, distance 

of the gap, arc-discharge current as in 

figure(2) and other parameters. The 

transparent solution converts to 

characteristic pale yellow color as in 

figure (3) 

 
 

Figure (1) The arc-discharge            

system 
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Figure (2)  Current-Voltage pulse 

during    arc-discharge duration for 

Nano-colloidal Ag suspension 

 

 

 

Figure (3) Samples of Ag colloidal 

particles suspended in water (pale 

yellow color). 

 

 

Characterization of Ag Nano Colloidal 

(CS)  

    The Ag colloid solutions were 

examined optically using UV-Visible 

spectrophotometer (type Shamedzo 20). 

Silver solutions were sprayed on glass 

substrates using thermal spray paralysis 

as in figure (4) 

  
Figure (4) Thermal spray paralysis 

for size distribution determination; AFM 

(Angstrom advanced  - type  AA3000) 

and OM were used; electrical 

conductivity( COM 83 – Radiometer 

Copenhagen), PH , Ag concentration by 

AAS (AA Spectrophotometer phoenix -

986) were also examined for each 

sample. 

Result and Discussion  

    Silver thin films were prepared 

according to diagram (1) using thermal 

spray paralysis system (figure4)  for 

particle size distribution as shown in 

figure(5). 

 
  (a) 

 

(b) 

 

(c) 

Figure (5)(a) AFM size distribution of 

Ag colloidal, (b and c) surface 

morphology and 3D. Image of silver 

thin film on glass substrate 

Figure (5 a , b and c) showed  the AFM    

image of semi- spherical Ag particles 

with size distribution about ( 40-560  ) 

nm. During the preparation process; it 

was noticed that the effects of light and 

temperature on colloidal silver solutions, 

where the agglomeration process 

detected by UV analysis and color 

appearance; so we concentrated on right 

preparation parameters and storage 

conditions of silver samples. During 

silver Nano particles production,   water 

decomposition ( e.g electrolysis ) was 

observed. This result in generation of 

gaseous hydrogen and oxygen, which 

appear in the water medium. Hydrogen 

and oxygen start to interact with newly 

prepared silver Nano particles as was 

shown in figure (6). Since Hydrogen 

(molecular or atomic forms) did not 

adsorb on silver particle surface at room 

temperature and also is not significantly 

dissolved in water. 
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Figure (6) model scheme of charged 

Ag particles suspended in water 

 

It was ultimately removed from water 

suspension to gas phase while oxygen 

(especially atomic) could adsorb and 

react with silver surface at room 

temperature, Ag cluster could easily 

create bonds with water particles in 

water environment. Finally negatively or 

positively charged Ag narrow rang Nano 

particles can be create in water as was 

shown in the model (figure 6). Figure (7) 

showed the silver powder samples  were 

subjected to x-ray diffraction  technique 

and it showed the crystalline pattern of 

silver powder with characterized peak 

position 2theta at (33.0337 degree)with 

high relative intensity (100%) to plane 

(111 ) and second peak position  2theta 

at(43.9817 degree) with relative intensity 

(52%) to plane (200)and this results 

were agreed with other study (Revathi et 

al. 2009 ,). Figure (8) showed typical 

UV-Vis spectrometer analysis for  

the silver colloidal suspension, and this 

method showed maximum surface 

Plasmon resonance in Nano silver 

solutions at  about peak ~420nm 

wavelength. 

 

 
Figure (7) XRD diagram of silver thin 

film 

 

 
Figure (8) The UV-vis spectrum of  

Nano-CS samples 
The band at higher energy was reported 

to be due to the formation of various 

types of silver ions. Such presence of 

silver ions in the present study confirms 

of formation of Nano particles (Khanna 

,et al. 2007). The Ag Nano narrow range 

particles due to hydrogen bonding were 

suspended in water without any 

stabilizers or surfactants. Positively 

charged particles Ag Nano particles 

surrounded by water molecules having 

(4-34.6) ppm and electrical conductivity 

about (2.99-28.1) µs with 
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Diagram (1)  Scheme of Ag thin film preparation and Determination of their 

electrical and Optical Properties. 

 

Spray Pyrolysis System Setup 

 

Ag thin film Sintering 
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pH (5.81-8.05).Ag (CS) could be heated 

to 30-40 °C without affecting its 

structures. The DC method   based on 

pure components, e.g metal rods and 

deionizer water, seems to be promising 

alternative for metal noble metal such as 

Nano gold and Nano titanium since the 

high surface - area to volume ratio of 

Nano particles can create their unique 

physical chemical, mechanical, and 

quantum size effected proprieties .That 

lead to their potential application such as 

catalysis  for plants , animals and human
 

(Pal et al. ,  2007 ; Murata, et al .2005; 

World Health Organization (WHO), 

2008) Optionally; the (CS) could be 

followed by filtration process and 

centrifugation technique many times in 

different ways and processes. 

Conclusion  
1- The current DC method in pure water 

to prepare (CS) has been successfully 

developed for narrow range Nano 

particles Ag production. 

2- The present work prepares low cost 

effective scientific route to form Nano 

silver powders by controlling (I,V,T, and 

pH.)parameters . 

3-Silver Nano particles were formed in 

water has characteristic x-ray diffraction 

peak at plane (111 and 200). 

4-Colloidal silver solution had 

characteristic UV-Vis spectrometry with 

UV band at resonance peak  about 

420nm. 

5- According to AFM and OM , silver 

particle solution had semi spherical 

shape with size distribution 40-560 nm.  

6- The silver Nano particles less than 50 

nm could be obtained using arc 

discharge technique followed by 

filtration and centrifugation process.  
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