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Preparation of Lead-free Silver Paste with Nanoparticles for Electrode

Sung Hyun Park, Keun Ju Park, Woo Yang Jang*, Jong Kook Lee’
Department of Advanced Materials Engineering, Chosun University, Gwangju, Korea
*Department of Metallurgical Materials Engineering, Chosun University, Gwangju, Korea

Abstract Silver paste with low sintered temperature has been developed in order to apply electronic parts, such
as bus electrode, address electrode in PDP (Plasma Display Panel) with large screen area. In this study, nano-sized
silver particles with 10-30 nm were synthesized from silver nitrate (AgNO,) solution by chemical reduction method
and silver paste with low sintered temperature was prepared by mixing silver nanoparticles, conventional siiver pow-
der with the particle size 1.6 um and Pb-free frit. Conductive thick film from silver paste was fabricated by screen
printing on alumina substrate. After firing at 540°C, the cross section and surface morphology of the thick films were
analyzed by FE-SEM. Also, the sheet resistivity of the fired thick films was measured using the four-point technique.
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Fig. 1. XRD pattern and FE-SEM m:crograph of nano-
sized colloidal silver particles prepared from reducing
agent of NaBH4 (A paste).
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Fig. 2. XRD pattern and FE-SEM micrograph of nano-
sized colloidal silver particles prepared from reducing
agent of N,H, (B paste).
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Fig. 3. FE-SEM micrographs of commercial silver
powder films fried at 550°C.
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Fig. 4. FE-SEM micrographs of B paste silver films
fried at 540°C.

pm 719 silver $AFSE #
% QIIEk. oh= A7bE vsetate] A3
wj ook, SRR B 71 =gt #E Hgled 2
PR ‘é /\}OM A Bio] A=A
LS Sake] FAIR= oF 7 ume)
AL, H]?ﬂ 25 %LL 80 pQem®E SA=UT
Fig. 5= A88% Sol NaBHE AxH 20-30
nm 37| zt=

RS 10 wt% F7HEE A
pasteE AME3}A] 540°CollA] 15841 A/d3te] o

71 Feke] miA|zz) Apgloleh, dajeld Sk 3
o oF 1.5-3.8 um =719 silver YAE0] A%

S AL B sy, o]2EE 718 vsEdo]

O(

AALEG- o] FHA FAl] XL ] Z|AslE ALR
shcEc)y, 21 Ay} el 7)Ee B HIANE
AAE 7] gio] AAE Qe AL & F
ACE oluje] ko] FAE oF 5 um AR,
HIAE ke 52 pQem®E 39S et

718 A, B paste®] HIA3 g A pasteZ ARE-



ThegdA ) AT

7ag61 15.0kV 8.3mm x5.00k ¢

Fig. 5. FE-SEM micrographs of A paste silver films
fried at 540°C.
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