Vol. 29 No. 4
Aug. 2021

F29% A
202148 A

Mok B e 5 T4
MATERIALS SCIENCE AND TECHNOLOGY

DOI:10. 11951/j. issn. 1005-0299. 20210015

IR A EH T A EE S

TR, A=, RE

(RWIET RS $ORRL S TR 2B, B 650093 )

W OE: AHBRANEHAERENH TR NREL G T, TRAREEN BN EE R, A XF A AH
T2 X 5T BT S OUR ZAE 4R 4R 0 B9 L B R A oW 4 A, 9F R R Ak TR sk xRt R P 4R SR LY B b
AT HRFN EFMNENETREBR G E R UERILAR, BT Mo (5 s O W F &,
WAXERRE N L EFERTWNERE, H— PR LI, B A o b5 o 305 F R B K 3% KN oy 4 B 15 e o 3%
MW B, TUKRERFAEN AR RARGERZOBEM, AT RRERENEE B,

KEER: AR F A RN B R SRR A R o

hESES: TB34 XHERARERS: A NERS . 1005-0299 (2021 )04-0052-06

Preparation and mechanism analysis of silver-plated aluminum powder
JIA Xianxiao, ZHU Xiaoyun, LONG Jinming

(Faculty of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract; The silver-plated aluminum powder prepared by substitution reaction has a non-compact silver
layer. In order to improve the coating effect of silver-plated aluminum powder, SEM and XRD were adopted to
observe the coating morphology and the microstructure of silver-plated aluminum powder. The electrochemical
workstation was used to analyze the changes in the aluminum substrate potential during the reaction. Results
show that the substitution reaction between aluminum and silver on the surface of the activated aluminum
powder could deposit silver. However, due to the existence of the electrochemical micro galvanic-couple cell
effect, a dense silver coating could not be obtained only by the substitution reaction. Further research found
that by adding a suitable reducing agent to reduce the influence of the micro galvanic-couple cell effect in the
substitution reaction, the deposition morphology of the silver particles could be changed and the compactness
of the silver-plated layer could be increased, thereby reducing the tablet resistance of the silver-plated
aluminum powder.

Keywords: silver-plated aluminum powder; substitution reaction; micro galvanic-couple cell effect; reducing
agent; tablet resistance
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Fig. 1 SEM images of aluminum powder after NH,F treatment;(a) raw aluminum powder; (b) morphology at low magnification;

(¢) morphology at high magnification
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Fig.2 Low magnification (a) and high magnification (b)
SEM images of silver-plated aluminum powder pre-

pared without reducing agent
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Fig.3 XRD pattern of silver-plated aluminum powder
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Fig.5 Schematic diagram of silver deposition through substi-

tution reaction
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Fig.6  Schematic diagram of micro galvanic-couple cell effect
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Fig.7 SEM images of silver-coated aluminum powder prepared with different reducing agents: (a) ascorbic acid; (b) glucose;

(¢) sodium potassium tartrate; (d) sodium citrate
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