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Abstract :-   
 In this paper, silver nanoparticles had been prepared by chemical reduction method. Many 

tests had been done to it such as  UV-Visible  spectrophotometer, XRD, AFM&SEM test. finally 

an attempt had been done to get the optimum condition to control the grain size of silver 

Nanoparticles by variation the heating period and other parameters which has an effect in silver 

Nanoparticles synthesis process. in this method we can get a silver nanoparticles in the size 

range from 52 to 97 nm. 
 

  -الخلاصة :
انذساست انذانيت حذضيش جسيًاث انفضت انُاَىيت بطشيقت الاخخضال انكيًيائي. عذة قياساث اجشيج نهًُارج حضًُج 

انًذضشة كقياط يطيافيت الاشعت حذج انذًشاء وفىق انبُفسجيت نقياط الايخصاصيت بالاضافت انً ديىد الاشعت انسيُيت 

انًاسخ.فضلا عٍ كم هزا يهذف هزا انبذث انً اجشاء دساست ويقياط انقىي انزسيت فضلا عٍ اسخخذاو انًجهش الانكخشوَي 

حفصيهيت نذساست ايكاَيت انسيطشة عهً دجى جسيًاث انفضت انُاَىيت يٍ خلال دساست انًخغيشاث انخي يٍ انًًكٍ اٌ حؤثش عهً 

جسيًاث فضت َاَىيت عًهيت انخذضيش كخغييش صيٍ الاخخضال وباقي انًخغيشاث الاخشي .في هزِ انطشيقت يٍ انًًكٍ اٌ َذضش 

  َاَىيخش . :>انً  85حخشاوح ادجايها بيٍ 
 

INTRODUCTION :- 
  

   One of the first and most natural questions to ask when starting to deal with nanoparticles is: 

“why are nanoparticles so interesting”?. Why even bother to work with these extremely small 

structures when handling and synthesis is much more complicated than that of their macroscopic 

counterparts ?.The answer lies in the nature of and unique properties possessed by 

nanostructures.[1] as a consequence to that There is a huge interest in metal nanoparticles because 

of their unexpected physical and chemical properties shown at nanoscale. Metal nanoparticles could 

be key elements for applications in optics, spectrscopy and electronics mainly because of the 

quantized motion of the collectively excited conduction electrons, the size dependent „surface 

plasmons‟, which results in extraordinary large electromagnetic field enhancements, upon 

interaction with an incoming electromagnetic field [2]. Silver nanoparticles have received 

considerable attention due to their attractive physical and chemical properties. Metallic silver 

colloids were first prepared more than a century ago. Ag nanoparticles can be synthesized using 

various methods: chemical, electrochemical [3], γ-radiation [4] photochemical [5], laser ablation [6] 

etc. The most popular preparation of Ag colloids is chemical reduction of silver salts by sodium 

borohydride or sodium citrate [7]. This preparation is simple, but the great care must be exercised to 

make stable and reproducible colloid. The purity of water and reagents, cleanliness of the glassware 

are critical parameters. Solution temperature, concentrations of the metal salt and reducing agent, 

reaction time influences particle size. Controlling size and shape of metal nanoparticles remains a 

challenge [8]. The size-induced properties of nanoparticles enable the development of new 

applications or the addition of flexibility to existing systems in many areas, such as catalysis, optics, 

microelectronics and so on. 
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Experimental part :- 
Chemical Materials  
 

The silver nitrate (99% AgNO3), Sodium citrate tribasic dehydrate (99% C6H5Na3O7.2H2O) 

was purchased from Sigma-Aldrich. Distilled water was used.  
 

Synthesis of Ag nanoparticles:- 
 We try to prepares  1x10

-3
M  of Ag Colloids (Sodium Citrate Reduction Method) 

 

1.we prepared a 50 ml  as a  starting solution of ~ 5.0 x 10
-3

M AgNO3 in water. (0.0425 g in 

50mL deionizedH2O).  then we Take 25mL of that solution and add it to another 100mL of H2O 

(now ~1.0 x 10
-3

M).in another hand we Make a solution of 1% sodium citrate (0.5 g in 50mLof 

H2O) then we Heat the 125mL solution of AgNO3until it begins to boil at 97 C. at a moment of 

boiling we start  to Add 5mL of 1% sodium citrate solution drop by drop , as soon as boiling 

commences. We Continue heating for 5 minutes until  color change is evident (pale yellow) we 

repeat the experiment for 6,7,8,9&10 minutes from boiling point then we Remove the solution from 

the heating element and continue to stir until it has cooled to room temperature. we take the 

absorption spectra for each solution after 10 minutes from removing it from heating . 
 

Analysis technique  :-  
 

The optical properties (absorbance) of colloidal solution were evaluated with UV/VIS/NIR 

spectrophotometer (Metertech UV-Vis SP8001), light source – combined deuterium-halogen, 

wavelength range: 200 nm –1100 nm.AFM study carried out by (AA3000, Angstrom Advanced 

Inc. USA). The morphology of siver nanoparticles  was observed by 

using JEOL JSM-5200 scanning electron microscope oper ating at 15 kV at a magnification of 

10,000×.The formation of silver nanoparticles was identified by the XRD  (Rigaku)   
 

Results and discussion:- 
  

  Figure (1) below represent the total absorption spectra of Ag colloidal which is prepared by 

chemical reduction method for different  reduction periods of heating after boiling point for AgNO3 

solution, from the first sight to this figure on can observe that the absorption intensity increase with 

increasing the heating period while,  the maximum peak absorption for surface plasmon of silver 

nanoparticles which has a 5 minute as a reduction period was occurred at 425 nm and for 6&7 

minutes was occurred at 426nm  while for 8,9,10 minutes was occurred at 428,429 and 439 nm 

respectively this manner is clearly illustrated in figure 1 and this means that the general manner  of 

peak absorption for silver nanoparticles as a function to reduction periods is "red shift", this red 

shift may be attributed to increasing the concentration of AgNP by aggregation formation  with 

increasing the reduction period. 

Figure 2 represent the absorbance intensity as a function to reduction period on an see that the 

absorbance intensity was increased with increasing the reduction period where as when reduction 

time increase the nanoparticles aggregation had been formed and that is lead to increase the AgNP 

concentration as a consequence to that the absorbance intensity increased with increasing AgNP 

concentration and this manner agree with beer Lambert laws. While the variation of FWHM with 

reduction period had been illustrated in figure 3 it is quite clearly in figure that FWHM was 

decreased with increasing reduction period from 5 to 9 minutes except at the case of 10 minute but 

it still narrow width if it compared with the FWHM at the case of 5 minutes.figure 4 show the X-ray 

diffraction for silver nanoparticles which is prepared by chemical reduction method,while Figure 5 

show the atomic force microscope results for AgNP which had been prepared in different reduction 

periods, one can observed that the particle size was variated from 73 to 85 nm and it is so difficult 

to controlling the grain size so it is a global problem but the particle size still in the nanoparticle 

range, in the point of view of our research group we advice to prepared AgNP with tiny reduction 
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Total peak absorbance for AgNP after different periods from boiling 
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Figure (1) showthe total absorption spectra of Ag colloidal which is prepared by 

chemical reduction method for different  reduction periods 
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periods like 5 minutes of smaller than.while figure 5 show the SEM resultes for 5&10 minutes as a 

redction time . All these results as well as silver particle size had been illustrated in table 1 
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Figure (2) show  the absorbance intensity as a function to reduction period 

Figure ( 3 ) show the  the variation of FWHM with reduction period 
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Figure 4 show the X-ray diffraction patterns for AgNP which is prepared by chemical 

reduction method 

5 minutes 5 minutes 

6 minutes 6 minutes 
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Particles size 

(nm) 

Absorbance 

intensity (a.u) 

  

FWHM (nm) 

 

Maximum peak 

absorbance(nm) 

Reduction time  

after boiling 

point(minute) 

73.32 4.88;4 49:.9: 425 8 

85.:4 4.98;5 4:6.98 759 9 

97.87 4.7;6< 499.: 759 : 

84.29 6.4686 488.:9 75; ; 

:<.<< 6.457; 474.7; 75< < 

85.98 6.5<59 47:.<9 76< 44 

 

10 minutes  10 minutes  

Figure 6 show the  Scanning Electron Microscope results for silver nanoparticles for 5&10 

minutes reduction 

 

Figure 5 illustrated the Atomic Force Microscope results for silver nanoparticles which is prepared 

with different reduction periods 

5 minutes  10minutes  

Table 1 show  the different calculations & results for AGNP which is prepared by chemical 

reduction method in different reduction periods 
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Conclusions :- 
  

The minimum particle size for silver nanoparticles which is prepared by chemical reduction 

method can be obtain by choosing a short reduction period while increasing the reduction period 

will be lead to aggregation formation &the controlling of particle size by this method is very 

complicated and difficult. 
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