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Fig.1 Morphologies of silver powder with different additives: (a) no additive, (b) acacia senegal, (c) gelatin, (d) PVP K.30,

(e) tween-80, and (f) oleic acid
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Table 1 Structure and properties of additives
Additive Type Molecular structure Properties
The molecular structure is complex, which is The branched chain on the molecular
Acacia Polymer composed of polysaccharide and protein. The po- structure is thick and short helical structure,
senegal electrolyte lysaccharide molecules attached to the protein are which can improve the viscosity and adhe-
highly branched. siveness of solution.

. . No fixed structure. Thert_e area Iargq number of A substance that is both acidic and basic.

Gelatin ~ Polymer mixture  hydroxyl, carboxyl and amino groups in the molecular

Gelatin micelle charged, hydrophilic strong.

structure.
HaA? =—ClHz
4 Soluble in water. Because of the effect of
Nonionic L C€=0 hydrogen bonding or complexation, the vis-
PVP K.30 polymeric \N/ cosity of solution can be increased, and the
compound | formation and growth of crystal nucleus can
- CH—CHz - be suppressed.
PVP n
Nonioni HOTLO LOﬁOH Soluble in water. The molecular is com-
Tween-80 onionic P b posed of a polyoxyethylene group (hydroph-
OH o]
surfactant O - ST "
o o ow B ilic) and an oleic acid group (hydrophobic).
OLV -1 a+h+c+d = 20
_7{
Oleic acid Monounsaturated : Almost insoluble in water. Soluble in
fatty acid l ethanol.
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Fig.2 Schematic diagrams for the grow-up of silver powder
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Fig.3 Morphologies of silver powder under optimized
experiment conditions: (a) acacia senegal and

(b) PVP K.30
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Fig.4 XRD pattern of silver powder
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Effect of Additives on the Morphology and Particle Size of Silver Powder

Meng Hangi?, Li Ting?, Chen Kunkun®, Wu Yonggian®, Zheng Jing*, Cao Qigao*
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Northeastern University, Shenyang 110819, China)

Abstract: Additives with different structures and properties were selected to prepare silver powder under the same experimental
conditions. The effect of different additives on the morphology and particle size of the silver powder was analyzed. The results show that
the silver powder with smooth surface and spherical shape is obtained more easily when using long-chain polymer compounds with no or
less branches as the additive. The silver powder with excellent dispersion, spherical shape and good crystallization is prepared successfully
with PVP K.30 as the additive, by optimizing experimental parameters. The particle size is 2.5~3 pm and the tap density is 4.2 g/cm?,
which can meet the requirement of silver powder used for solar electronic paste.
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