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Abstract Silver coated copper composite powders were prepared by electroless plating method by controlling
the activation and deposition process variables such as feeding rate of silver ions solution, concentration of reduc-
tant and molar ratio of activation solution (NH,OH/(NH,),SO,) at room temperature. The characteristics of the
product were verified by using a scanning electron microscopy (SEM), X-ray diffraction (XRD) and atomic
absorption (A.A.). It is noted that completely cleansing the copper oxide layers and protecting the copper particles
surface from hydrolysis were important to obtain high quality Ag-Cu composite powders. The optimum con-
ditions of Ag-Cu composite powder synthesis were NH,OH/(NH,),SO, molar ratio 4, concentration of reductant

15 g/1 and feeding rate of silver ions solution 2 ml/min.
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Fig. 1. Flowsheet for synthesis of Ag-Cu composite powder
by electroless plating method.

Journal of Korean Powder Metallurgy Institute

A% -

& - AL - qkekAr

4H,0 33~333 g% 3718 v, AgNO,2} NH,OH
S| FULEE 2As] H7MA7EA HR-E A
gapolet. 7] vhg- 2AA doix] AAELE =
el 33 AR, AR oskEE 33 A
A F 2BoM ZFsld AA ok M-S Y3}
ot 29 12 27 B3R A2FAe vt
W=t

Az" Fie ZAAL Xray diffraction(RTP
300PC, Rigaku, Japan), ¥+'2%] 3AFZ Scanning
electron microscopy(JSM 6400, Jeol, Japan)g- ©]
Bt FAIHE Wkl LelElE Tl v
= 5A317] 93l Atomic absorption(Perkin 5100,
Perkin Elmer, U.S.A)S A3l HA 31}

3. 44 ¥ 1

31. 2 0|23Ye| FelKro WE P

= AToM TR 2] FEEE g f{i
A e AbsbtS AlAgeEZH ukSs] & A
e Fo] ol x=2d9@). 7] & l%]
T2|e} x| Fhkeel oJFiA 9] o] Fe|FEel 3
AFI(2), AL} & o]2o] ukgsle] 2 YA}
< 2] FHM HARA@pEH " a2z @,

@ ¥ @2 HAE HH 2o FYsla X3 7=
% | AP a8ee FEEE 29 vt F8
3F Algd ) "l

< o] 2-gNe| FYUYLEIL 2 BT A
E A B[R oJEE Yol f3le] FYULEE 1
2, 4 4 8 m/min®2 Al 2.7 BahEare
AZsRAet. A2 2460 AAdE &7 B3k
o] SEM BAAERE I3 20 el

I 200JA 2 o] 2-8le] FULSET) Wsksle) o)
gt Axd 278 Bl wIEs 3 ¥ 4
At (@ FYEE7) | mi/ming! A$-2 EBghral
o] AAH F7)E 2025 pmREen, Butge
- HE3AL 20| AR EXFA] S 13
g 5 3l 0] AR (@9 visd S 7
= A& 4 T A ©9 Ate 2 AR A
AEe] o At Eio] #Y3HR] Rl FEAHo=
ekl 2 1‘ & 4= Qlek (@] 3sol=
= 013—%&1-4 E27} F715)| wel (a), (b) 2
©*] 7352} Hl-w}c:l W 4] 2 A AP 2




e 23U ol AAE =7 2P Az 223

Fig. 2. SEM images of Ag-Cu composite powders at different feeding rate of silver ions solution (a) 1 ml/min, (b) 2 ml/min,

(c) 4 ml/min, (d) 8 ml/min.
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Fig. 3. SEM images of Ag-Cu composite powder at different concentration of reductant (a) 3 g/l, (b) 9 g/l, (c) 15 g/, (d) 20 gA.

Fig. 4. SEM images of Ag-Cu composite powder at different NH,OH/(NH,),SO, molar ratio (a) NH,OH/(NH,),SO,: 1, (b)
NH,OH/(NH,),SO, : 2, (¢) NH,OH/(NH)),SO,: 3, (d) NH,OH/(NH,),SO,: 4.
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Fig. 5. Change of copper concentration in the solution
after activation process at different NH,OH/(NH,),SO,
molar ratio.
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Fig. 7. Cross section and EDS data of Ag-Cu composite powder obtained (Cu powder : 10 g/l, Concentration of Silver : 30

wt%, C,H,KNaO,

: 15 g/, NH,OH/(NH,),SO, molar ratio : 4, Feeding rate of silver solution : 2 ml/min).

Vol. 15, No. 3, 2008



226 S & - o - Al -

J4E AL gl & & U+

AzE i de] dud A3 2AR7I$18}
o 5% H,S0, SN (F7 o|AH )02 FolE AL
Fe|Ednke FAAA 23 FEe AAES gl
313, =3 1% HNO, 44 2 7 oA )l
23} Fejo] =g Xjolo) wpE HAHE A}
7] fl3led F 7HA] 271N oAt ¥ EjrE
o] whg 27 g JehisiH.

I9 &M & 4 slxe] Al J3HEge AA
A9l Z7|E 2025 uAREER TEEH FE 2o
FAE 200 nm HFEeo|3L, XYspy FY3} RE F

Q1% % 2l

1.4 E

FAs =g o83l 78 B3R A
FA] & o] L9 FYUYLEE 2 ml/min ©|3}E
A7B1E A5 78 = YA Gilver free particie)’}
A EFELE Ax¥ 4 9l NH,0H/
(NH,),S0,8] s=v] & #dAe] 5x8 2AFeR
A FE S| dAsIal =Yg B A
AT 2 Q7oA 272 B3R A1) 239
7L FEEEE 10g1, 29 5= 50 g1, & 9]
& gl FY4EEE 2mimin, A (potassium
sodium tartratey= 15 g/l, Z12)32 NH,OH/(NH,),SO,2]
ZHE= 48] TRA AR 3 FZ" o] AHs]
o g &g B3RS AES o Ui o
o Axd B3] 27 225 i Eoly, &

Journal of Korean Powder Metallurgy Institute

ZiAtel 2

2 QT FFANLARATY SRl HIE
A TR Bl ApaRe) dee
ZeyEi9on, oo ZARERL,

rok

&NE

[1] X. S. Yun, Y. C. Park, B. S. Yang, H. H. Min and C.
W. Won: J. Korean Powder Metall. Inst., 12 (2005) 56
(Korean).

[2] S. Y. Park, T. W. Yoon, C. H. Lee, 1. B. Jeong and S.
H. Hyun: Powder Metall. World Congress, (2006)
1076.

[3] V. Privman, D. V. Goia, J. S. Park and E. Matijevic: J.
Colloid Interface Sci., 213 (1999) 36.

[4] Y. T Yuand Y. Y. Choi: Kor. J. Mater. Res., 13 (2003)
524,

[5] Y. M. Park, H. H. Jin, S. R. Kim, H. C. Park and S. Y.
Yoon: Kor. J. Mater. Res., 14 (2004) 790.

[6] A.M. Litman, D. M. Staggs and N. E. Fowler: Techni-
cal papers, Regional Tech. Conf (1982) 127.

[71 D. Russev, D. Raclev, S. Kava: J. Met. Finish. 81
(1983) 27.

[8] N. Koto, J. Yukawa and T. Moro: US Patent No.
4,652,465 (1987).

[9] T. Hayashi: US Patent No. 5,178,909 (1993).

[10] X. Xu, X. Luo, H. Zhuang, W. Li and B. Zhang: Mat.
Letter., 57 (2003) 3987.



