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Synthesis of Copper Nanoparticle by Multiple Thermal Decomposition
and Electroless Ag Plating
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TCorresponding author :

jshan@dau.ac.kr Abstract >> To synthesize copper nanoparticle a thermal decomposition was

_ adopted. And to solve the problem of surface oxidation of the synthesized copper
Ei\fzzzd ig J;g‘:jgfgg; powder an electroless Ag plating method was used. The size and shape of syn-
Accepted 28 February, 2017 thesized Cu nanoparticle were affected by the size of copper oxalate used as a

precursor, reaction solvent, reaction temperature and amount of reducing
agent. Especially reaction solvent is dominant factor to control shape of Cu nano-
particle which can have the shapes of sphere, polygon and rod. In case of glycer-
ol, it produced spherical shape of about 500 nm in size. Poly ethylene produced
uniform polygonal shape in about 700 nm and ethylene glycol produced both of
polygon and rod having size range between 500 and 1500 nm. The silver coated
copper powder showed a high electrical conductivity.
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Fig. 1. Macroscopic view and FE-SEM image of according to Cug] }\g }\6‘3"]‘ %/\] oﬂ }L}i}ﬂ ‘;i_u{‘ﬁ 5101 CuO Q’E—
the reaction process from (a) to (d): (a) t=0 min. (b) t=5 min. Cu,02 tﬁi]—li] 047] EH o O]ﬂ‘j]_ TJ—]‘D]'E]ﬂ;qq-
gl AX e s L Y

(c) t=15 min. (d) t=20 min.
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Fig. 2. XRD patterns for precipitates formed (a) before re-
action, (b) after reaction
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Fig. 3. FE-SEM images for Cu formed at different solvent: (a)
Glycerol, (b) Poly Ethylene Glycol, (c) Ethylene Glycol
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(b)

(d)
Fig. 4. FE-SEM images for Cu formed at different amount of
Ascorbic Acid: (a) none, (b) 1g,(c)2g,(d)3g
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Fig. 6. Formation process of the Ag coating layer: (a) a com-
plete coating layer (b) an incomplete coating layer
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Table 1. Voltage amount according to the current (I=5 mA,
V=mV, O.V: Over Voltage)

A B C D
1 3.7 7.0 1.4 oV
2 3.6 6.4 0.9 oV
3 3.5 6.8 0.8 (A
4 3.2 6.0 1.8 oV
5 3.7 6.0 2.0 oV

Table 2. Voltage Sheet resistance of Cu and Ag coated Cu (A,
B, C: Ag coated Cu powder, D: Cu powder, -: noncomputable,
unit: [Q/])

A B C D

1 0.74 1.4 0.28 -
2 0.72 1.28 0.18 -
3 0.70 1.36 0.16 -
4 0.64 1.20 0.36 -
5 0.74 1.20 0.40 -
Avg 0.71 1.29 0.28 -
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