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dadll juaad b Alariual) 3 gall 4y ¥ gal) a8 50 g 1 39¥) 2 (1) ad Jan

Vol
Mass of Ool;'me Molar Mass of | Volume Molar
S Lo t ; f .
amp AgNO; | deionise concentra | C.H.O-N O concentration
le tion a, | deionised
g d water M

ml M g water ml
A 0.17 1000 0.001 0.26 100 0.01
B 0.765 1500 0.003 1.16 150 0.03
C 1.25 800 0.009 2.28 125 0.07
D 2.5 800 0.018 4.56 125 0.14

Jedi) g J g8 — Gomalal g9 s — sl Aldlaa Gus

Al agaall g &) s 3 gan 281 5a: (2) pd Jg2a

TP a0 || ae [ Qe | )| ae | e | e | ) | T | B |
A 38.017 14.36 44.12 13.87 64.37 18.48 77.35 14.58 81.34 32.96 18.84 10.11 2.75
B 38.16 25.20 44.31 18.43 64.48 26.2 77.39 19.91 81.57 31 24.14 18.98 -0.7
C 38.34 42.25 44.52 37.25 64.65 45.29 77.59 47.14 81.74 53.51 45.09 32.23 -0.6
D 38.06 46.98 44.23 45.44 64.39 49.67 77.35 52.50 81.66 56.57 50.23 39.60 0.37
day ) cliall 4 ) glal) = ghanall JuSial) Jalea ¢ (3) a2 J oo

Sample | TC (111)|  TC (200) (2Tzco) (gﬁ) (2Tz(;)

A 0.922 0.807 1254 | 117 | 0845

B 1.087 0.842 1217 | 1128 | 0.724

C 1.029 0.977 L1 | 1108 | 0972

D 0.993 1.042 1112 | 1107 | 0.744
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g Sia JS) g puana e AN BES: (4) 4B J gt

Sample 8 (11111111015 8 (2011;)111015 20 :5_12015 8 (31111):21015 5 (22121121015
A 6.15 6.58 3.72 5.97 1.17
B 2 3.74 1.85 32 1.32
C 0.71 0.92 0.62 0.57 0.44
D 0.57 0.61 0.5 0.46 0.39

AU Gl g AFM 9 98 -Caalal g, o — (sl (Alilas s adad) daliaal): (5) pd) Jg2a

Z\S#ﬁd\ 09133
Dstigave,) (S.A)su Dw.i (S.A)w.n | Darm | (S.A)arm
sample (m:lv)e. (m%/g) (nn'l) (m?/g) (nm) (m?/g) a(A) | p(g/em’)
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Abstract

Powder of silver nanoparticles was prepared by Sol - Gel method successfully using silver
nitrate , (AgNOs3) gesture is added to sodium citrate (C6H507Nas3) as a reducing agent and by
using Magnetic Stirrer to mix the solutions and heated then using centrifuge machine to
separate the silver nanoparticles from solution .It is then dried in an oven at a temperature
40°C for 24 hours.

Structure characteristics was studied , the synthetic silver powder was prepared through the
use of an (XRD). Results showed the composition of silver nanoparticles is a (fcc) and a
constant lattice (4.086 + 0.006 A) by comparing it with standard tables (JCPDS) which is
found perfectly matched to file with a number 04-0783, which is due to the space group
Fm3m No. 225.

Particle size of nanoparticles was calculated for samples prepared using the Scherrer
equation where the average grain size of (18.84 nm - 50.23 nm) was also found using the
equation Williamson - Hall and ranged from (10.11 nm - 39.60 nm). As well as the mass
density, density of dislocations, texture factor and the surface area of nano-particles were
calculated. In addition samples prepared with an atomic force microscope (AFM) were
examined and had the average diameter of the grains between (84.32 nm - 97.35 nm), and the
average height ranged between (1.54 nm - 5.02 nm).

Keywords : Sol — Gel , Silver Nanoparticles ,Grain size , XRD , AFM
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