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ABSTRACT

This study used a chemical reduction method to synthesize silver-copper composite powder.

Reducing agents, molar ratios of metal-to-reducing agent, and adding points of the silver sulfate
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solution were chosen as the primary factors to reduce the rate of silver, loss rate of copper, particle
size, ratio of silver to copper, and the microstructure of fabricated powder. The optimal conditions of
the maximal reducing rate of silver and minimal loss rate of copper were as follows: C¢H,OgNa-H,O
as the reducing agent; reaction temperature of 70°C; molar ratio of metal-to-reducing agent of 1 to 4;
and a stirring rate of 900 RPM. Furthermore, using an inductively coupled plasma emission
spectrometer, a laser particle-size analyzer, scanning electron microscopy, energy-dispersive X-ray

spectroscopy, and X-ray diffraction analyses, this study characterized and determined various

structures (Ag@Cu/Ag, Ag@Cu/Ag@Cu,

Cu/Ag or Ag/Cu,

and Cu@Ag@Cu/Ag) and

silver-to-copper ratios using Dso<<10 um of the silver-copper composite powder

Key Words: chemical reduction method, silver-copper composite powder
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TEGEFRTiAS (metastable liquid) HPRCES A r VBRI &G
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(8)
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(11)
* 2. KHEZ ERSH
| R saeson | s | wmsion
] (BTECLD) piliGE % pHAE | Jnf& pH{E
1-SHPP 1:1 ks 2.53 2.74
2-SHPP 1:2 B 2.71 3.10
3-SHPP 1:4 BlkE 3.23 3.23
4-SHPP 1:1 pH=2.0 2.34 1.96
5-SHPP 1:2 pH=2.0 2.84 1.80
6-SHPP 1:4 pH=2.0 3.31 1.98
7-SHPP 1:1 pH=1.0 2.50 0.96
8-SHPP 1:2 pH=1.0 2.82 1.08
9-SHPP 1:4 pH=1.0 3.47 1.26
1-VC 1:1 BIkE 2.17 1.96
2-VC 1:2 Ik 1.85 1.74
3-VC 1:4 Bk 1.55 1.22
4-VC 1:1 pH=1.0 1.82 1.26
5-VC 1:2 pH=1.0 1.71 1.22
6-VC 1:4 pH=1.0 1.44 1.18
7-VC 1:1 pH=0.5 1.45 0.51
8-VC 1:2 pH=0.5 1.74 0.91
9-vC 1:4 pH=0.5 1.52 0.83
1-D-VCNa 1:1 B 3.98 3.32
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3-D-VCNa 1:4 RG] 436 4.55
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5-D-VCNa 1:2 pH=4.0 427 3.91
6-D-VCNa 1:4 pH=4.0 438 4.21
7-D-VCNa 1:1 pH=3.0 3.96 297
8-D-VCNa 1:2 pH=3.0 4217 3.05
9-D-VCNa 1:4 pH=3.0 432 3.37
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2. D-VCNa [ JE 24
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(Z) @SN RRR AR

A B 5T o3 A B 2 R AT R AN GE % (DL,
Beckman Coulter, fEEY) ¥ & R Hilkn 2 M 8o HiETT
KA o34 W LAESAAE SR Dso #E1TH I E R -
FEEFI I RES & A S 5 (ICP-OES, JY 2000, 5-
BT AR ] $HA SR Sl 2 SRk 5y B AR
ity 2 R R TT AT - SLAR G NE TSR (SEM,
JEOL JSM-7001F, HA) - SEM [fJ@AE AU X Sl
(EDS) Hi X H4atfe 7176 (XRD, DX-2500, KfE) $f
BTG R SRR Ay 1T R4S 1R L4 & B oy 23 AT B

JE » FpASGR R Z P R B DR (R PR A
EER AR Dso PR - HPT R Z 3 R sririe it
B 50% B A 2 ERSTA/N > 140 Dsy ¢ 100 gm A
PR Z 3 R ik a 50% ZE & DU B AT fL
KR/ANE5 100 um Z R4 5 BERSRAEBIFAR « SRR R
RS R Z =t (16) ~ (18) AR -

\ R SRR — R TR 8
EX %,\%—i % =
RERHC ER I SR

(16)
o PR
SRR A (%) = 17
O (17)
o - AOERERESIR |,

J:%// \\jJDZfHé/E\ 2

=~ HRE

(—) SREAGEBFAR Y 53T

FHIA = BRI /K sp AT 281 2 pH (&R 38
#H[F] (SHPP £ D-VCNa 23 M2 550kt - pH 5 6~8 ~ [fii
VC RIREEYE » pH £y 2.2~2.5) » BUARBFFEAAE 2 2 A
B 2P EREE 3 (ESREE IR INE: - SCrh oy RIS —Av
B~ 55 TURIIBEELEE =R IIBEFR o DL SHPP AR - B —~
F=IRIRE B R TR, ~ TpH=2.0, ~ TpH=1.0, AR
$REEZK - VCHIE T9148, ~ TpH=1.0, ~ TpH=0.5, >
D-VCNa & T#)4h » EAMIREE
BHBIFEIR % 2 70K pH (B - Ag BEZARURINE pH B
[FEES T Z % pH B B T8 - SOBAE AR S LURLERS
GEME T HGREE (ICP-OES) $HA R IE% 2 JERAEST
BOM) » WiETEH Ag A (%) B Cu HIEIEAE (%) &
BfE - WHEC Cu BEERIRASR (%) HETELER - Hardllz
WETRANER 3 AR Ferh 2 SRR AR T AR S R B 1

JFHE TR AT 2 45 -

e 3 Al S > ] SHPP (BB s 48
BT BLBFRISEEEL=1 18 7 TR0A L RIES AR IISRE
W E AR S 2 SRR (1.46% ) BlR(R S B IEI R
(10.88%) - 4£ "pH=2 Bl "pH=1, HFRHISREE - AUSRYE
SIS 1.46% SRR 0.18% B 0.02% - SREFEIEs A
EH 10.88% 43 A LFH2 13.46 B2 14.64% > ‘& <& B FELE R
RISERRER=1 * 2 1 > R={ERE 2 RIIER R ISR - B

SR

FpH=4.0 ;, ~ TpH=3.0
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R 3. AWHEZ B ~ H4% pH E SRR - iR
REEtR

HE| KE e Cu B3 | Cu HFE Ag
T R | | HERE | A% | BWE
451 (min) pH {f (%) (%) (%)
1-SHPP 20 0.31 2.58 10.88 1.46
2-SHPP 20 0.57 2.58 1.01 0.03
3-SHPP 20 1.04 2.58 1.09 0.29
4-SHPP 25 0.29 2.58 13.46 0.18
5-SHPP 25 0.52 2.58 1.77 0.13
6-SHPP 20 1.00 2.58 1.05 0.15
7-SHPP 10 0.54 2.58 14.64 0.02
8-SHPP 10 0.73 2.58 1.13 0.27
9-SHPP 10 1.00 2.58 1.09 0.06
1-vC 25 0.39 2.58 76.06 0.01
2-VC 25 0.05 2.58 62.23 0.02
3-VC 25 0.03 2.58 46.19 0.02
4-VC 30 0.30 2.58 76.54 0.01
5-VC 30 0.15 2.58 60.81 0.01
6-VC 35 0.00 2.58 46.37 0.00
7-VC 15 0.33 2.58 80.55 0.00
8-VC 15 0.08 2.58 61.38 0.00
9-VC 15 0.05 2.58 52.89 0.00
1-D-VCNa 25 1.18 2.58 27.21 0.01
2-D-VCNa 35 1.97 2.58 0.98 0.00
3-D-VCNa 45 3.71 2.58 0.12 0.00
4-D-VCNa 30 1.08 2.58 3091 0.01
5-D-VCNa 25 2.23 2.58 1.26 0.01
6-D-VCNa 40 3.71 2.58 0.09 0.00
7-D-VCNa 25 0.89 2.58 35.79 0.01
8-D-VCNa 25 2.25 2.58 1.54 0.00
9-D-VCNa 30 3.73 2.58 0.09 0.00

RUHE SR A AR B PR R R R R 0.3% 1 1.8% DL
T SE e T PR ERERE=1 4 8 REiM AR
BERNISREE > SRR G B 2 2R -

ELL VC Ry [ 172 < s il 1 B0 [P BL R B
=101 B 7 TG ) IR R SRR R AR
0.01% » {HEH EPEIRI R AN S ZE 76.06% > /£ " pH=1, B2

"pH=0.5 | BEIRNISRED - SRIERARAIEH 0.01% 43 HIkERy
0.01% H1 0% - $EFEIBIHAIN 76.06% 73 7] B2
76.54% B 80.55% > & E@EE T PR FMEREL=1 2 8%
B TG ) RINER N SREIRS o RIS R FHVINE LA E
0.02% - {EHT EFEIRLAADINE TFEE 62.23% » 7£ " pH=1 |
B1 TpH=0.5 , BRANISRE - AISRISEIRE 0.02% 53 AlkE ks

0.01% H1 0% - i FEIELRAE 62.23% 774 TFEZ
60.81% i1 61.38% » (AFEFRENREN D 1 505 FRoHD
i TR - B BR T BRI MEEL-1 405 0 7
TR ) AP SRR R AR A/ NIE BT 0.02% » {BHTE
PSR NI TR 22 46.19% > {F "pH=1, 81 "pH=0.5
R ANSRES - HIUSRIEAZRE 0.02% 43 HIkEE 0% B 0% » 4
HERAIH 62.23% K pH=1 B FEE 46.37% @ {H1F
FpH=0.5 | ¥ 7% 52.89% -

B D-VCNa 1 Ry ] HL 12 < ik 7 Eig 5 A
BEEE=1 1B 7 Tt RIIEE AR ISR B RS R R
A 0.01% - (EIFEEIELRAISZE 27.21% » 7£ "pH=1 |
B T pH=0.5 ) FEARHOSRED - RISRYS B H(RAALEREY 0.01% »
oA RAIH 2721% A ETFE 3091% H
35.79% » & EUE R EE=1 20 R TG,
INIISREE T SRR By 0% - [HENEBHEI R AR TIEE
0.98% » EH "pH=1 81 "pH=0.5 , BF/RIIEREE - AUSRIRSA
TRy 0% > SEFEEARAIH 0.98% 433 EFHE 1.26%
Bl 1.54% - BB BRI EmE= 45 PSR
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