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Effect of Dispersant on the Characterization of Cu Powders
Prepared with Wet-reduction Process
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School of Materials Science and Engineering, Pusan National University, Pusan, 609-735, Korea
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Abstract Ultra-fine Copper powder for a conductive paste in electric-electronic field have been synthesized by
chemical reduction of aqueous CuSQ, with hydrazine hydrate (N.H4-H,0) as a reductor. The effect of reaction
conditions such as dispersant and reaction temperature on the particle size and shape for the prepared Cu
powders was investigated by means of XRD, SEM, TEM and TGA. Experiments showed that type of dispersant
and reaction temperature were affected on the particle size and morphology of the copper powder. When the
carboxymethyl cellulose (CMC) was added as a dispersant the relative mono-dispersed and spherical Cu
powder was obtained. Cu powders with particle size of approximately 140 nm and narrow particle size
distribution were obtained from 0.3 M CuSO, with adding of 0.03 M CMC and 40 ml NyH,-H,O at a reaction

temperature of 70°C.
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Fig. 1. The flowchart of the experimental procedure for
synthesis of Cu powder.
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Fig. 2. XRD patterns of products generated from 0.3 M CuSO,

with 40 ml hydrazine according to the various of dispersant at
70°C. (a) NayP>0O7- 10H,0 (b) PEG (¢) CMC (d) Sucrose
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Fig. 3. TGA curve of the Cu powders prepared by chemical
reduction with adding of CMC at 70°C.
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Fig. 4. SEM photographs of products generated from 0.3 M CuSO,4 with 40 m] hydrazine according to the various of dispersant
at 70°C. (a) NasP,07- 10H,, (b) PEG (c) CMC and (d) Sucrose.
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Cu(OH), particles Nano-sized Cu powder

Fig. 6. SEM photographs of products generated from 0.3 M CuSO4 with 40 ml hydrazine according to the various of dispersant
at 90°C. (a) Na,P,0O; - 10H,, (b) PEG (¢) CMC and (d) Sucrose.
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Fig. 7. TEM photographs (a) and Selected Area Diffraction (SAED) (b) of Cu powders from 0.3 M CuSO, with 0.03 M CMC

according to 40 ml added hydrazine at 70°C.

S w4 e Ao g yehgtl cMCY ZA-$(Fig. 6(c)),
HhS-2- % 70°Col B|ste] YgAbEo] AAE = S
B g ol ol dA A9t Sduks-g B3l A4
H AXUA) v ot ol wet RS S
71 wWioelgl AR oo B AgoMe A =
AL BiAZ CMCE F7HE AElolA] vFE2EE 70°C
2 39S o ulzd wEA Fo] gloma] R =77t
A3 JAEERITF FL Cut g dg £ dglen, o
dojzl g TEMS E3alo] #&s 4345 Fig. 79 Y
EATh. Fig. 7904 B 4 5ol HE Cuitdo] ]

oA TRAE Hof gl fzke] A7 i 140 nmeol A

O W(Fig. 7(a)), fec AR TFZE

Aoz M2 Fof Y= Aeie] FUE HAKFig. 7(b)).

AT, A dolHA T B wlA Cu BT YAb

g 471 SleliMe Eakleh Bl deaee e
0]

o)

4
o2A YAYAL BAHE BAHSES Fois
QA e oA AFE EAE FAG g 4
HHe) 27¢ Fojop & Ao WL

8o BYANH,-H0)Z 7 44
oz Cuy B A A A sucrosed A 95
Hw & chAkslel Cu 2948 48 4 Ui o
sk Aol <M MAEE Cu Y3}

2 r
o] FRANAAE WEAA FoAe] e YRS 7t

—

@ 12

A v g 7 gor M2 $REEe FES oA
37 W& Aoz oA

2. BAAR 204 YEFS AR AS tE B
A9} ) Aolzl Bure] Fado] 7o ofd mAE
b AR 7 P4e 93 9SE B 5 Uy os
iAo o3 gatel EHAY 2 Yt Al A9l
Halol] ofsA] ShdAe] Fure-S Bl FyAHE Ut
Aol 8] A5 Z-g-Ho] wishe] w2} vhgEe] ¥4
of g vz Aoz Algd

3. BAAZE CMCE A7tste] w2 =& 70°CR 3}
R W By Fgolwr TEAY H U2 Z7](140 nm)
7b A JEREIF FS CutBe 48 4 Stk

#HAte| 2

B dte Pt ARHA AT d)ed

sto] ol Fojgom, olo] ZAEGHU

1

W

5
6

7

2083

. V. Privman, D. V. Goia, J. S. Park and E. Matijevic, J. of
Colloid and Interf. Sci., 213, 36-45 (1999).

. Y. T. Yu and Y. Y Choi, Kor. J. Mater. Res., 13(8), (2003).

. Q. Wnag, H. Yang, J. Shi and G. Zou, Mater. Sci. and
Eng., A307, 190 (2001).

. X. Zhu, R. Birringer, U. Herr and H. Gleiter, Phys. Rev.,,
B35, 9085 (1987).

. A. R. Yavri, Mater. Trans. JIM, 36, 228 (1995).

. C. Suryanarayana, Processing and properties of Nano
crystalline Materials, TMS, Warendale, PA (1996).

. S. Ayyappan, G. N. Subbanna, R. Srinivasa Gopalan and -



VFIUUOEZ THT Cu 9] Bl T BAA 9% 55

C. N. R. Rao, Solid State Ionics, 84(3-4), 271 (1996). A. D. Pirie and P. N. Pusey, J. de Physique II, 3(7), 1075

8. K. H. Kim, Y. B. Lee, E. Y. Choi, H. C. Park and S. S. (1993).
Park, Mater. Chem. and Phys., 86, 420 (2004). 11. A. Biffis, A. A. D'Archivio, K. Jerabek, G. Schumid and
9. S. M. Llett, A. Orrock, W. C. K. Poon, and P. N. Pusey, B. Corain: Adv. Matet., 12, 1909 (2000).

12. M. Li and G. L. Messing, in Ceramic powder Science III,

Phys. Rev., E51, 1334 (1995).
American Ceramic Society, Westerville., 129 (1990).

10. W. C. K. Poon, J. S. Selfe, M. B. Robertson, S. M. Llett.



