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ABSTRACT: The work aims to investigate the effects of different reducing agents on the particle size, size distribution
and morphology of nano-silver particles during their synthesis. With polyvinylpyrrolidone (PVP) as dispersant, and glu-
cose, ascorbic acid, sodium citrate and ethylene glycol as control, the nano-silver particles were prepared by chemical re-
duction method and the reaction temperature was controlled at 60 ‘C. The prepared silver particles were characterized by
Malvern particle size analyzer, X-ray diffraction spectroscopy (XRD), scanning electron microscopy (SEM), and ultra-
violet-visible spectroscopy (UV-vis), etc. Spherical nano-silver with smaller particle size (average particle size: 51 nm)
and uniform distribution was obtained, when glucose was used as reducing agent. When ascorbic acid was used as reduc-
ing agent, spherical aggregates formed by aggregation of crystal particles appeared, with an average particle size of 67

nm. Nano-silver particles reduced by sodium citrate were concentrated at about 15 nm and about 100 nm with an average
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size of 57 nm. Under the same conditions, the ethylene glycol reduced nano-silver particles of spherical, rod and triangu-

lar plate shapes, with an average size of 107 nm. With glucose as reducing agent, it is easier to prepare spherical na-

no-silver particles with small particle size and uniform dispersion.
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Tab.1 Size of nano-silver particles prepared by different reducing agents
/g TPVP + FAgNO3 /nm D(90)/nm
1 0.2 4501 51 106
2 0.2 4501 57 107
3 0.2 4501 67 139
4 0.2 451 107 124
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Fig.1 Distribution of size distribution of nano-silver particles
prepared by different reducing agents
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Fig.2 SEM images of nano-silver particles prepared by different reducing agents



-84 - o3 T R 2019 42 A
2.4 - UV-vis

T RN R — BRI S k.t 2¢ AT, T ! 4

FRMB IS B RS, T I -

2, R GORRBORL EZ A e 15 nm Zef AK
100 nm Zcfy, Jat PR R AR adk /N Hote v ) 2 T fiE 2> (il
AR A R A . BT 2d I, R S EEARR A
FRIE S5 Y 9K AR B JC W 2 R SR B &R, (E LR E
MEFTEERZES, AHAKRK, @ T D8R
=R AR S AR T BRI R A7
TE3E B ARLAR I o TN, 4% £ A N ide JtH)
I, REORL T BT S AR ST HE LA

2.3 X- XRD
XRD 3
3 37.99° 44.15° 64.36° 77.35° 81.45°
5 JCPDS
No 04—0783 111
200 220 311 222
[18] 3
XRD
4
3 XRD
Scherrer
10 nm 2
2
wERE = UL
: /
)
b
bl
FrAEEREN Ly
30 40 50 60 70 80 90
200(°)

K3 ASIRDE JE ) S A 94 K ROk 7~ XRD B3
Fig.3 XRD patterns of nano-silver particles reduced by dif-
ferent reducing agents
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