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Mo;0%; + 4H,0~ THMoO; + H* (1)

Mo;0% + 4H,0~ 7Mo03 + 8H' (2)
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MoOF + H* = HMoO;

le([ MoO3 ]/[HMoO3 ]) = — 6.00+ pH
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HMoO3 + H" = MoO;+ H,0

lgl HMo0Oy4 ]= - 3. 70+ pH (4)
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HMoOz + 3H" + 2e= MoO,+ 2H,0

= 0. 429- 0. 088 6pH+

0. 029 5lg HM 003 ] (5)
MoO,+ 4H" + de= Mo+ 2H,0
¢= — 0.072- 0.059 1pH (6)
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?—pH pattern of Mo-H,0 system at 25 C
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H,PO; + 2H" + e= P+ 2H,0
¢= - 0.391 - 0.1182 pH+
0.059 1 Ig[ H,PO3 | (7)
ATLLE H, Y H,PO; WITEE N 1 W), @=
~ 0.391- 0. 1182 pH, IMifEEBESI T (pH=
3.5~ 5.0), ¢= - 0.8~ - 0.9 KAK{ET H, 1Y
Pz, R P iR R LT 2 A ] R
1) AR 2K P 5 NI EAF B TE B A
—FET .
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(1) NisP+ 3H" + 3e= PH3+ 3Ni
¢= — 0.78- 0.059 1pH -
0. 019 7lg[ PH3/ P]
(2) 3Ni** + H3PO4+ SH' + lle=
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Fig.2 ®—pH pattern of P-H,0 system at 25 C(a= 1)

NisP+ 4H,0
¢= — 0.123- 0.0268pH+
0. 0054lg([ Ni** 1° x [H3PO4])
(3) 2H3PO4+ 5Ni** + 10H" + 20e=
NisPo+ 8H,0
¢= — 0.112- 0.0296 pH+
0.00296 lg([ Ni** ]° x
[H3P04]%)
(2) H3PO4= H,PO; + H*
lg([H2PO; 1/[H3PO4])
- 2.03+ pH
(4) HyPO3 + 3Ni*" + 6H" + lle=
NisP+ 4H,0
®= — 0.111- 0.032 pH+
0.0054 lg([H,PO3 ] X[ Ni** 17)
(5) Ni(OH)+ 2H" = Ni** + 2H,0
lg] Ni** 1= 12. 18+ 2pH
(6) H,PO; = HPOZ + H*
lg([HPO3™ ]/[H2PO3 1)

~ 7.19+ pH
(7) HPO3 = PO; + H*
lg([ PO3™ |/[HPOF ])
- 12.03+ pH
(8) 3Ni(OH),+ H,PO; + 12H" + lle=
NizP+ 10H,0
¢= 0. 085+ 0.0054lg[ H,PO; |-
0.0645 pH
(9) 3Ni(OH),+ HPO7 + 13H* + lle=
Ni;P+ 10H,0
®= 0.123+ 0.0054lg[ HPO3 |-
0.0702 pH
(10) PO3™ + 3Ni(OH),+ 14H" + lle=
Ni;P+ 10H,0
¢=0.188- 0.0756 pH+
0. 0054 lg[ PO3™ ]
(11) NizO4+ 8H* + 2e= 3Ni** + 4H,0
¢=1.977- 0.2364 pH-
0.0886 lg[ Ni** ]°
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Fig.3 ®—pH pattern of NrP-H,0 system at 25 C(a= 1)

(12) NiyO3°H,0+ 6H' + 2e=
2Ni* + 4H,0
®=1.753- 0.1773 pH-

0.0591 Ig[ Ni** ]2

(13) NiO2+ 4H' + 2e= Ni** + 2H,0

®=1.593- 0.1182 pH-
0.0235 Ig[ Ni** ]
(14) NizO4+ 2H,0+ 2H" + 2e=
3Ni( OH),
¢=0.876- 0.0591 pH
(15) 3Ni,03°H,0+ 2H" + 2e=
2Ni304+ 4H,0
¢= 1.305- 0.0591 pH
(16) 2(Ni02°2H,0) + 2H" + 2e=

Ni,03*H,0+ 4H,0
®= 1.434- 0.0591 pH
(17) Ni** + 2e= Ni
®= — 0.250+ 0.0295 Ig[ Ni** ]
(18) Ni(OH)2+ 2H' + 2e= Ni+ H,0
¢= 0.110- 0.0591 pH
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%, DA IR AR 5 SE 3R
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Fig. 5 XRD pattern of NrMo P coating
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THERMODYNAMIC ANALYSIS OF ELECTRODEPOSITED
NrMo AND NirMo P ALLOYS

Wen Mingfen, Yang Xianwan' and Guo Zhongcheng!
School of Materials & Metallurgy, Northeastern University, Shenyang 110006, P. R. China
t Kunming Unwversity of Science and Technology, Kunming 650093, P. R. China

ABSTRACT The potentiatpH diagram of NiP-H,0 system was drawn by thermodynamical data, the electrochemical
actions of electroplating NrMo and N Mo-P alloys were analyzed. The phases of NrMo and Nr Mo P coatings were stud-
ied by means of XRD. The results showed that it is difficult to deposit Mo and P as single metal but they can be co de-
posited by inducing deposition with other metals, P and Ni are deposited in the form of intermetallic compound; Mo is de-
posited in the cathode by two forms, one is the form of M 003 solid particles and the other is the form of intermetallic com-
pound. The XRD analysis is in agree with the thermodynamic analysis.
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