2017 45 A e R May 2017
HI38HEHE 2 M Precious Metals Vol.38, No.2

ARG YK R LSS JAHI R SRIE

FHesh, e, 3 &, RRA, FHrx, RRLE, TE

(P 28 TAVERSE A=/, 5FF 250031)

W B BB A RAA(L), ER4NAH BIAB(S), AHBRARAKIEIR A BIEAR(S), FK# LSS AR
ik & T AR T AT RAE, ERXFRIRARY, Hrag R = £ 69 B ZARK A KA AT
B> B F) > B R > BRAN R &, ALK T AT AR - R 3R 75.4%; ] XRD. TEM #=
SAXS 34| &4 AT RAE, 45 R 2 TETAFGRAR A T ARFLN 6 0 3R 4400k, K394 B
LA RHAK, FH 1229 23.7 nm.

KRR B R#G LSS ik AARAR;
FEPES: TG146.3

M fE R AE
EMRIRED: A XEHRS: 1004-0676(2017)02-0009-05

Preparation of Nano-Silver Powders by Hydrothermal
Liquid-Solid-Solution Method and Characterization

LI Yanling, JI Kejian, LIU Xia, ZHAO Xiaogang, GAO Yanli, DENG Weihua, LIU Yuanjun
(CNGC Institute 53, Jinan 250031, China)

Abstract: Nano-silver powders were prepared through liquid-solid-solution (LSS) process with ethanol
and oleic acid as the liquid phase, sodium oleate as the solid phase and silver nitrate aqueous solution as
the solution phase. Orthogonal experiments show that the factors influencing the yield of nano-silver are in
the order of hydrothermal treatment time> ethanol consumption> oleic acid dosage> sodium oleate dosage.
Under the optimized conditions, the yield of nano-silver powder was 75.4%. The resulting nano-silver
powder was characterized by X-ray diffraction (XRD), transmission electron microscope (TEM) and small
angle X-ray scattering method (SAXS). The testing results show that the powder was pure silver with
near-sphere shape, uniform size and no significant reunion. The average particle size was about 23.7 nm.
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Fig.1 Principle diagram of synthesizing nano-silver powder by

LSS method
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Tab.1 Factor and level in orthogonal experiments for preparing

nano-silver powder
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Tab.2 Lo(3*) orthogonal experiments results of nano-silver

productivity (R)
No. 7KF(Level) P
A B C D

1 1 1 1 1 60.6

2 1 2 2 2 66.8

3 1 3 3 3 70.6

4 2 1 2 3 72.9

5 2 2 3 1 70.1

6 2 3 1 2 60.8

7 3 1 3 2 65.6

8 3 2 1 3 75.2

9 3 3 2 1 60.5
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Tab.3 Range analysis of the orthogonal experiment
[KZ P15 7= # (Average R)/% (AR
(Factor) Level 1 Level 2 Level 3

A 66.0 67.9 67.1 1.9
B 66.4 70.7 64.0 6.7
C 63.7 66.7 68.8 5.0
D 63.7 64.4 72.9 9.2
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Fig.2 XRD pattern of nano-silver powder
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Fig.3 TEM image of nano-silver powder
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Fig.4 Particle-size distribution of nano-silver powder by SAXS
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