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A novel one-step liquid phase reduction method was proposed to synthesize uniform micro-sized flake
silver particles at room tem perature. The La(OH)s was used to replace other expensive agent (HaPiCls
or HzPdCls) as structure-directing agent. The role of the reagents and possible formation mechanism of
micro-sized flake silver particles were investigated in detail. The eflect of each synthesis parameter on
morphelogy and partide size of micro-sized flake silver particles was also explored. It is found that La
(OH)s could control the reduction rate of Ag” and its oriented growth by adsorbing on the (111) erystal
plane of silver particles. The uniform micro-sized llake silver particles with alength of4-55 pm and thick-
ness of 0.2-5 um could be synthesized by tuning the sy i hesized micro-sized
flake silver particles presented a smoother and straighter surface compared with commerdal micro-sized
flake silver particles prepared by ball milling. What is more impartant, the clectrically conductive adhe-
sive (ECA) filled by as-prepared micro-sized Make silver particles printed on polyethylene terephthalate
film (PET) exhibited lower bulk resistivity {(about 44x10° ©Q.cm) than that filled by the commercial
ball-milled micro-sized flake silver particles with the same Ag content of 80 wt. %(about 12x 107 Q.cm),
© 2023 Published by Elsevier B.V. on behalf of The Korean Society of Industrial and Engineering Chem-
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Introduction

In recent years, ultrafine noble metal particles have received
increasing interest owing to their excellent optical, electrical, and
catalytic properties |1|. Among these ultrafine noble metal parti-
cles, silver particles have attracted much attention due to their
many advantages, such as high chemical stability, reasonable price,
excellent electrical conductivity, solderability, and thermal con-
ductivity |2). A variety of papers have been reported to prepare sil-
ver particles, but most of them focus on synthesizing micro-sized
spherical silver particles [34] used for high temperature sitver
paste and silver nanostructures with various shapes, such as
nanoparticles [5,6], nanoplates 7,8, nanocubes [9], nanorods

pastes owing to their high surface energy. Meanwhile, compared
with micro-sized spherical silver particles, micro-sized flake silver
particles have good electrical conductivity in low temperature sil-
ver paste due to the line contact and face contact between the flake
silver particles [ 14 ). Therefore, micro-sized flake silver particles are
widely applied in low temperature silver paste and electrically
conductive adhesive.

Currently, various preparation methods have been reported for
the synthesis micro-sized flake silver particles, suchas mechanical
ball milling method [15], light-mediated synthesis method | 16,17),
liquid phase reduction methed (18], ultrasonic assisted method
[19], oilfwater interfacial method (20] and electrochemical method
[21]. Among these methods, the mechanical ball milling method is

[10] and nanowires [11-13]. However, it is well known that the the most widely used in industry owing to its advantages, such as
contact resistance of the silver nanoparticles after sintering is  low cost and high yield. However, the surface flake silver particles
much larger than the micro-sized silver particles in the electronic prepared by the mechanical ball milling method are usually

uneven and rough, which easily cause dot-to-dot contact between
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