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The Influence of Reaction Conditions on the Preparation of
Ultra Fine Cu Powders with Wet-reduction Process
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Abstract Ultra-fine Copper particles for a conductive paste in electric-electronic field were prepared using wet-
reduction process with hydrazine hydrate (N;H,-Hy0) as a reductor. The effect of reaction conditions such as
the amount of dispersion (Na,0;P3-10H,0) and reductor (NoH,-Hy0) on the particle size and shape for the
prepared Cu powders was investigated. The quantity of dispersion and reductor varied from 0 to 0.0025 M and
from 5 to 40 ml at a reaction temperature of 70°C, respectively. The particle size, shape, and structure for the
obtained Cu particles were characterized by means of XRD, SEM, TEM, EDS and TGA. The aggregation of
Cu particles was reduced with relatively increasing of the amount of dispersion at fixed other reaction
conditions. The smaller Cu particle with size of approximately 300nm was obtained from 0.032 M CuSO, with

adding of 0.0025 M Na,O7P, -

10H;0 and 40 ml NyH, - HyO at a reaction temperature of 70°C.

Key words Cu powder, ultra-fine particle, copper sulfate, wet-reduction process, hydrazine hydrate.
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Fig. 1. Change of pH of CuSO, solution corresponding to the
addition amount of hydrazine in NH,;OH of 50 ml. *0.032 M =
CuSO;, solution, NH; = after addition NH,OH of 50 ml.

CuSO,* 5SH,07F §-§92 22X pHRte] A 2oz o
Ak og-go] H7He fvlol CuSO,-5SH,0E #7718t
AE e SFFA Al A By 25 ES 4108
o]t} ol& ¢F ¥7|¢l CH;CH,0HQ #H7I2 <3t
pH7} &7 =olzl Ze 2 AAZY. & Eestd
CuSO,' SH,07} z}zt A7) =Hoifles F M9 37 &
230 BAkA|] kS 0.0015 ME FH7ko] Hrtste Al
THHEHA NHOHE 50 ml 3718l 58 ZwAzl
HE 233 43, SHFYT 50%e 37 Fehea
He 11.297F sk, olghgo] 7 3¢ ol®th
ZF 2 11328 o7)d 717 402 SdA
N,H,- H,0F 3~40 mI7FA] H7bele] Z424+9] pH #hg =
Atstict. A7 H71E7] AlZRsEEA pHZE oS
B 4 gt o= AV Hrigdd et 34 FE
o3 NH,OH9] Whe- & A =0} I Cu(NH,).SO.7F
A7 ggA kel #duksoz Cugt (NH),S0,E A
AN wie}l pH7F Bl Ao E oA, o] & &
AA 9] o] F713el| wet pHe] Wyt A el

Al skt

N 1o ob I
W o g
T

3.2. Cu 229 &M
a5 g NH,O0H €45 FH7isted pHE 119]

doz fA& A B HArbEE WA Cu
Fae A=sih pAdeg, SE B d84E
B3 A3 Aoz XRD patten? Fig. 29 YERISA
T} Fig. 2914 & & %ol & 4 4¥E B8l &
< 223 dA MLCC 9FAS8&22 AMHA s
8ol Cu Y9 pattern’} 5AFTE ¢ ¢ U ®
o, 2 AgolA FAAY Higel whE BE Z27elA
Cu £ XRD pattern®] ¥3le 4=ghe] thi xjol



792 wednl - 185 - A4

© JLJ .

Intensity

20 30 40 50 60 70 80
28, CuKa

Fig. 2. XRD patterns of (a) commercial Cu powder and (b) Cu
powder synthesized by wet-reduction process.
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Fig. 3. TGA curve for the synthesized Cu powder.
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Fig. 4. SEM photographs of products added from 0.032 M
CuSO,; with OM Na,O,P; - 10H,0 corresponding to the
addition amount of hydrazine in ethanol added solution (a)
5ml (b) 20 ml (¢) 40 mL
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Fig. 5. SEM photographs of products obtained from 0.032M CuSO; with 0.0015 M Na,OsP, - 10H,0 corresponding to the addition
amount of hydrazine (a) 5ml (b) 20 ml and (c) 40 ml in ethanol added solution.

Fig. 6. SEM photographs of products added from 0.032M CuSO, with 0.0025 M Na,O,P,- 10H,0 corresponding to the addition
amount of hydrazine (a) Sml (c) 20 ml (e) 40 in distilled water and (b) Sml (d) 20 ml (f) 40 ml in ethanol added solution.
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Fig. 7. TEM photographs of products obtained from 0.032 M
CuSO;, with 0.0025M Na,0;P; - 10H,O corresponding to the
addition amount of hydrazine of 40 ml in ethanol added
solution.
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