A BB Ca-W-Ni B4 SI2E 0T

Q

B Cu-W-Ni §EHRAFEST

T, TR, BREE, KB, BRIBC
(1. FMR2E MRHSIR 42408, BEFH 550003 ; 2. EEBABE K% 1R & SREIR TRE2=5¢, B 650039)

[ =] #8525 °C T4 Cu-H,0,Ni-H,0 #= W-H,0 # E-pH B |, 5L8A T w45 Cu, W, Ni # T 4L L A6 B
HEESNT B4 Cu-W-Ni 28 T4, Cu-Ni 364£ Cu-H,0 5 Ni-H,0 % E-pH B &5 Moy AR K L4
. B Cu-H,0 5 W-H,0 %69 E-pH B &5 0 LEH & Cu-W #J R E | Cu-W RAEEFL AT BB -FogRER P
A2 Ni-W 4B Nit°  WO0,” Rigik Bk F30AR, Eibf £IRER  £4 Cu™ Ni™" W0, K5k P w4
# & Cu-W-Ni &4,

[X&E] w4, Cu-W-Ni &4 E-pH B; #&H 3

[FES%ES]TQ153.2 [ SCERARIRAG] A [ XE %S ]1001-3660(2013)05-0008-03

Thermodynamics Analysis of Electrodeposited Cu-W-Ni Alloys
LI Yuan-hui'> \WAN Ming-pan' , CHEN Zhen’ , ZHANG Xiao-yan' , GUO Zhong-cheng’
(1. Faculty of Materials and Metallurgy, University of Guizhou, Guiyang 550003, China;
2. Faculty of Metallurgical and Energy Engineering,

Kunming University of Science and Technology, Kunming 650039, China)

[ Abstract]
cally analyzed by means of the potential-pH plots of Cu-H,0, Ni-H,0 and W-H, O at 25 °C normal temperature. It is found that

Theoretically expression of Cu, Ni, W and Cu-W-Ni alloys electrodeposition possibility were thermodynami-

Cu-Ni alloys can be deposited together in the thermodynamical stable region of the Cu-H,0, Ni-H,O potential-pH plots. Cu-W
alloys aren’t deposited without no thermodynamical stable region of the Cu-H,0, W-H,O potential-pH plots, only if Cu-W-Ni
induced electrodeposition under the Ni** circumstances. It is possible that Ni-W alloys are prepared by the electrodeposition in
the theory and experiment, which will be new method and theory for Cu-W-Ni serial contact materials” preparation.
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Tab. 1 Free energy of the main substances

in Cu-H, 0 system kJ/mol
Cu Cu™ CuO Cu, 0 Cu(OH),
AG) 0 64.915 -127.072 -146.216 -35.655
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Tab.2 Main reactions and equilibrium conditions
in Cu-H, 0 system
EE R
D Cu**+2e=Cu
@ Cu,0+2H*+2e=2Cu+H,0

A A
E=0.337+0.0295lg a,.
E=0.471-0.0591pH

E=0.203+0. 0591 pH+
0.05911g g2

@ 2Cu* + H,0+2e=Cu,0+2H"

@ 2Cu(OH),+2H" +2e = Cu,0+

30,0 E=0.747-0.0591pH

® Cu’'+ 2H,0=Cu(OH),+2H"  pH=4.605-0.5lg ac,z.

a 2H'+2e=H, E=-0.0591pH
b 0,+4H"+4e=2H,0 E=1.229-0.0591pH
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10° Pa B A4k, E-pH 282080 T W B TRk 21
107" mol/L,
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Fig. 1 E-pH plot
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Tab.3 Free energy of the main substances

in Ni-H, O system kJ/mol
Ni Ni%* NiO, Ni,O, - H,0 Ni;0, Ni(OH),
AG! 0 —48.195 -198.550 -706.253 -711.227 —452.694
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Tab.4 Main reactions and equilibrium conditions

in Ni-H, O system

FE R
@ Ni*+2e=Ni
@ Ni(OH),+2H* +2e=Ni+H,0
@ Ni(OH),+2H* =Ni** +2H,0
@ Ni,0,+2H,0+2H* +2e =3Ni(OH),

A A
E=-0.250+0.02951g a2+
E=0.110-0.0591pH
pH=6.084-0.5lg ay.2+
E=0.896-0.0591pH

E=1.977-0.2364 pH-
0.0886lg ayp+

E=1.753-0.1773 pH-
0.05911g ayo+

E=1.677-0.1182 pH -
0.0235lg ayo-

® Ni, 0, +8H" +2¢=3Ni** +4H,0
® Ni,0,+H,0+6H" +2¢ =2Ni** +4H,0

(D Ni0,+4H* +2e =Ni** +2H,0

3Ni,0,+H,04+2H" +2e =2Ni, 0, +
4H,0

© 2Ni0, +2H* +2e=Ni,0, + H,0 E=1.602-0.0591pH
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Tab.5 Free energy of the main substances

E=1.305-0.0591pH

in W-H, O system kJ/mol
W WO, WO, wo,*
AGY 0 —-533.858 -764.110  -931.506

z6 W-H,OGRFTERMMNPEHEMG
Tab. 6 Main reactions and equilibrium conditions
in W-H, O system
FE
O WO, +4H" +4e=W+H,0
@ WO0,” +2H* =W0,+H,0

TR I
E=-0.155-0.0591pH
pH=6.099+0.5 lg Ay,

E=0.029-0.079pH +
0.010 lg o, 2-

E=0.395-0.118pH +
0.0295 lg yo,2-

E=-0.035-0.0591pH

@ WO, +8H" +6e=W+4H,0

@ WO, +4H" +2e=WO0,+2H,0

G WO,+2H"+2e= WO,+H,0
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