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Abstract: Nano-silver dispersion liquid for water-based conductive ink was prepared by chemical reduction method in
aqueous solutions, using NaH,PO, - H,O as deoxidizer, PVP ( polyvinylpyrrolidone) as polymeric protective agent,
and sodium hexametaphosphate as dispersing agent. Dosage of deoxidizer, protective agent and dispersing agent as well
as influence of temperature on particle size and shape of nano-silver were studied through L,(3’) orthogonal test. The
optimal conditions to prepare the nanosized silver dispersion liquid was as follow: under the conditions of AgNO; con-
centration was 1.0 mol/L, n(NaH,PO, - H,0)/n(AgNO,) was2.5 : 1, n(PVP)/n(AgNO;) was 1.5 : 1, n(sodi-
um hexametaphosphate ) /n( AgNO;) was 0. 007 : 1, the temperature was 40 °C. The nano-silver dispersion liquid
with its size distribution between 15 nm and 60 nm was obtained through SEM and Malvern Laser particle size analyzer
after standing 30 days, which overcomes the problem of easy flocculation in water-based conductive ink.
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Tab. 1 Experimental factors and levels

7K Ak
A B C D/
1 1.5:1 1:1 0.0005 : 1 30
2 2.5:1  1.5:1  0.0007 : 1 40
3 3.5:1 2:1 0.001 : 1 50
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Fig. 1 SEM images of nine groups of sample
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Fig. 2 Particle size distribution of the nano silver
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Tab.2 Experimental schemes and results of

L,(3’) orthogonal experiment

No. A B C D EHRAA/nm
1 1 1 1 1 74.37
2 1 2 2 2 37.50
3 1 3 3 3 76.67
4 2 1 2 3 33.88
5 2 2 3 1 23.87
6 2 3 1 2 30.59
7 3 1 3 2 91.97
8 3 2 1 3 85.67
9 3 3 2 1 98.85
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Tab. 3 Intuitive analysis results

2= SEHPRIAE/nm
K1 K2 K3 R®
A 62. 847 29.447 66.462 37.015
B 66.74 56.743 68.703 11.96
C 63.543 56.743 64.17 7.427
D 65. 697 53.353 65.407 12. 344
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