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Synthesis of Ag Nanopowder for Low Temperature Heat Treatment
Prepared by Liquid Phase Reduction Method

Jong-Kook Lee’, Nam-kyu Choi, Dae-Sung Song, Gon-Seung Yang and Dong-Seok Seo*
Department of Advanced Materials Engineering, Chosun University, Gwangju 501-759, Korea
*School of Materials Science and Engineering, Seoul National University, Seoul 151-742, Korea

Abstract Silver nanoparticles were synthesized by liquid phase reduction method from aqueous silver nitrate
solution and borohybride as a reduction agent. The morphology, particle size and shape were influenced by the
reaction conditions such as the concentration of AGNO,, a reduction agent and addition of surfactant. The parti-
cle size decreased with decreasing the concentration of silver nitrate and using a borohydride. The obtained Ag
particles showed the spherical shape with the range of 10-20 nm.

(Received June 9, 2005; accepted July 26, 2005)

Key words: Silver, Nanoparticle, Liquid phase reduction method, Borohydride

.M 8

Ht 24}, AR Ao ddw) oiEe] 21 o
Hlo|~o] A-83) BIlslo) dig 97 FulEa, o]
of wz} o]egt ool L=l ts E-gsled= A7t
AlEEar Q. Ag Wik 9573 e 9
A7) A=AE AL Q7] wiizel] A dlo]AE,
PG TR 3 ool de] E8s]a oi1,2].

53], Zk=ul gaZde] %Al AAKplasma
display panel, PDP)°] WH- 45802 A}8-511 9}
= Ag Hlo|2Exs {E] 7Ehe] HAE S g
A GuEHo R 600-700°Ce] T-oA IxjelE
shAl ®loh 1y, 80914 olde] WA PDPE
AZE 7S, Ag IS T2 IAesHl =4
713ke] WHo] YY) wjiol F-gHo] WAL, 0|2
A&l di-Aade] F243] S7hs 5 EeA 5490]
Hojzths o] lrt.

webs, o]t A sidaly] HsiM A=A
Ag Ho|2EE AXE A ey Ag BES AL
B3| HH WA= 2 A 71R18ked A

"E-mail : jklee@chosun.ac.kr

2 @At P e, BIARE 2aAd
9l el Zlmer o} 1R Tl B

8ol 7Fsd Aoz o FH) 3, PDP2 Ag W
2 W 2 ojugs AL A Qs 2 AN
Aol oJale AzE 7] wiEel Ame] Gyt & &
ARde] Al 7)ol ez} Ag BiE AMS
oz Aakg 9 G 84S AL S A
o2 7|iEcH3,4].

Ag BTE AFshs giiAQ) W Foll sl
AAFBIHE SIS 7SS o] 83le] T4
o] Zhelof] oJale] WRelIRfE ARk Fog Az
o] Fhdksta jEgste] 7hssithe 43S V1A
AL Q. 1, Bl s =gl atoll A Lo
21 Ag A= BRPgete] A3t -S3o] dofur o
ol A 277 A3, Y= Bt Budsled
=378} 817 17) of Hok

ol wAIF S s dst] flslix ElRkEA] A
IAIE Algsl=t, AAgAdAl= sehs Fxo)
A4 150 A 155 B0 2 glee=
E49] AAd Fao] B4 S /NEATAL,

p

lo



el 23 A dAes Ag viede] ¥4 243

HA) Ao AR R ke 4R BEH6,T)
2, A} 2o THA 220] B4E 93}
Folo FHA FH TEAA oI 715481 by
2o] Y40} BAT Yo} $HE oMAEky FY
& Y=L 7R T YAR AZT 5 AeH8)
wep, £ Aot TAF YAE B2 5 3
3, A7he] A i ARG T e B
2 A AYSISRAUS 018310l Ag LheSIAE
AzSIA G Or, ARBHAS W] Azg
esiate] e A7) aRt shsict.

2 AlS] Hl'ﬁ

L Ea o

Ag Y=JAE AFE7] 3l 2LdEL=E
AgNO,(Silver nitrate, 99.8%) AH3-31311 $H1A)
2 A NaBH,(Sodium borohydride, 98%)
N,H,(Hydrazine, 98%)s AM-3}AC}E. WA AgNO,
TEAE A2S ohE, ool AHEAFAZ SDS
(Sodium dodecyl sulfate, MW=288.38)"2 Z7}a}
of J-8-of Lol AUEAIAI9} Ag o]0 E3E &
T8 de A3 olu, AgNO,S| E5Es
Z+zb 0.001, 0.01, 18]3L 0.1 M2 ZHslach
olgA AxHE TFFLAL FAAZ ALET
NaBH, =8l Ax13] #7Isle] EF20]= e
Ag FAE Axslgdon, BE B2 ARo)A] 4
Al&tact.

SHM Mg FEo|= A EHo| 32 Adg
e QAEDE o83l gFLF oHIE
sl AASIAL, 80°Ce] HFESENM HE F
2R FEle] Ag PlEES Al Al
A= ARBS SDSe] A7} 75, AgNO, -84
o] = Wist 9 ghelA|e] FHel wE Ag YRk
Hals AEsiad. Azd Bdel Z2A4e XRD
(Xray diffractometer)S ©|-83l3a1, #8e] B,
7] 9 3 EdeE 5 A4 @e3JEOL, JEM
-2000FXINe.2 #2319t

T—
T

3. 8% # n#

Ag = k9] Al Qloix Haked) sodium
borohydride®] 3}8hig-& th23} 2rH10-12].

@ ¢ ®Ag
E)
£
@
£ )
° ®
30 P 50 80 70 80
20
(b)e e Ag
g
-
=~ [ ]
l ® ®
30 4’0 5‘0 5‘0 -71; 80
20
(©) o Ag
z
c
2
£ °
14 °
| Ll
30 4’0 5‘0 6‘0 ';0 80
20

Fig. 1. XRD patterns of Ag particles prepared from (a)
0.001, (b) 0.01 and (c) 0.1 M AgNO, solution.
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Fig. 2. TEM micrographs of Ag nanoparticles prepared
from (a) 0.001, (b) 0.01 and (c) 0.1 M AgNO, solution.
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Fig. 3. XRD patterns of Ag nanoparticles using the
reduction agents of (a) NaBH,, (b) NaBH, + NaOH and
(c) N,H, solutions.
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Fig. 4. TEM micrographs of Ag nanoparticles using the reduction agents of (a) and (b) NaBH,, (c) and (d) NaBH, +
NaOH, and (e) and (f) N,H, solution. (b), (d) and (f) were synthesized with a surfactant.
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