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Mechanism of Abnormal Type Alloy Deposition

Tetsupa AKIYAMA, Hisaaki FUKUSHIMA and Kei HIGASHI
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(1) IE#ZE (Regular codepo.):---- A 7 v DI
ErHTHA SRR Y XRS5 B4, BERBIEE b0
Bi-Cu %

(2) Tﬁmﬂ(m%wmcwwﬂ ------ IERREEAL A
P& SER Y YR+ 584, BFB» 50 Cu-Zn %

(3) P#% (Equilibrium codepo.) - V455K & #7 Hi
EREBAPECD 554, BB > Cu-Bi, Pb-
Sn %

(4) BEH (Anomalous codepo.):---- B &B»®
BB HA~ELEHTHT 284, Fe-Ni, Fe-Co, Zn

Table 1. Percentage of metals used as an alloying element. A survey from recent reports
on alloy deposition (1975-1984).
*75 *76 *77 78 - ’79 ’80 *81 ’82 ’83 "84
Ni 0.0 4.0 46.3 38.0 4.9 26.5 39.1 0.0 55.5 487
Co 23.0 19.7 20.7 35.4 30.1 18. 4 16.3 16,7 10.6 15.7
Fe 19.7 13.1 18.3 6.3 14.0 7.1 . 21.7 22.2 17.6, 19:1
Zn | 3.3 18.0 14.6 11.4 7.5 17.3; 18.5 24,4 47.1 %.7
Sn 24.6 2.9 12.2 20.3 17.2 “20.4 13.0 24 | 12.9 13.9
-Cu 16. 4 17.7 12.2 20.3 18.3 14.3 13.0 7.8 8.2 13.0
Au 13.1 18.0 12.2 10.1 18.3 14.3 4.1 14.4 5.9 BEX,
Pb 1.5 9.8 9.8 8.9 5.4 16.3 10.9 13.3 .82 1 61
Cr 4.9 6.6 11.0 5.1 9.7 S a4 10.9 6.7 YR 7.0
cd 3.3 14.8 9.8 6.3 6.5 7.1 6.5 5.6 35 7.8
* 61 61 82 79 93 98 92 % 85 115
* Total number of reports
AN 60 4 10 14 H® A (Received Oct. 14, 1985) (fk#fAza)

* M kEILE®H T8 (Faculty of Engmeermg, Kyushu University,

Fukuoka 812)
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Cathode Potential (vvs. Ag/AgCl)

Fig. 1. Partial current density-cathode potential
curves of Ni for the electrodeposition of Ni-Mo
alloys. The curves 1-9 correspond to the alloy
depositions from the baths containing 0, 0.01,
0.05, 0.08, 0.10, 0.15, 0.18 and 0.20 mol/! of
Mo, respectively.

Partial Current Density of Ni (A/m?)
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position of alloys and the cathode cur-
rent efficiency during the electrodepo-
sition of iron-group metal-Mo alloys.
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% of Mo=[(95.94mN /4) /(W +95.94mN /4)] x 100
W : ke BORETE, N : S BEBOETHFANET
DE, m: BESBE—EL Mot KM LR T B 5
35 [E¥)

FIT, m AR5 22— =L LTERLYESLD Mo
SHEERE N OB RkDd 5 & Fig. 3 »8bhs. M
Wik Fig. 2 iRL BB SER SR LIch, &K
Mo BB EY 5 2 5 ESMBUL m=1, Mo #Hi
BAOESMERITI m=3 L LCHELMEL B —K
TH. 2%y, FHAESBEHCHLTUL 4 Mo X
MBRIEMERKIGE T DOBTERIEHRR LB AT VAL
fc&Zh (m=1) T Mo HHDOBERHERL & K< 7k
5. m=l OFEE MoOz2- REBIRE L, $keB
DI R RET S LT H S AREREREN BT X
h, RSB ECZORKNETZFAL TREIhE
FRAKFBICIOCTREICEBIREE TR GIhBZ gk
DTEENENTS. —F, &KiKEBH 4 M Mo KFnEE
{EMOBTIEHFES T HREI 2 TL 5L, $EEED

®
(=)
]

[+2]
(=)

»H
o

N
o

Content of Mo in Electrodeposited Alloy (%)

] ] ] !
0 0.5 1.0 1.5 20
Number of Unpaired Electron (N)

Solid line : Caliculated relationship at different m values,

O : content of Mo in alloy observed at the maximum partial
current efficiency of Mo, @ : limiting content of Mo in alloy
Fig. 3. Relationship between the number of
unpaired 3d electrons and the composition of

alloys.

BTV R B BRAT L 2B b o ol X, &40
MHABZ VLS. 2oz & Xy FBEMEETIFIC
BWTIEAED Mo EHRITIXBHHIC LIRSS 5.

4. RFUGSENCo-BEEBEEER)

HEERIMRIESCECET, §4BIRCH»» 5
BT HERE) 5103/ N v 5 D48 (less noble metal) A3 7
77 D4 & (more noble metal) & b U CHSENH TS
BETHD. TEBNEEEABERRRD S L LTE
RitEhiz Zn-Fe, Zn-Ni REELET S OB
505, ThbODOXLIIFMBEROBIE & L TH
WHRTWS. FEELLRBIEE EABEK: Zn B
LU ESBORERES 0.5mol/l, Eifig> + v 1 £0.2
mol/l, pH 3) %\ Zn-hik&BAEBI AT oTE
7eDT, UTFTIRIDREDODWTHRBL Z LT3, 7t
¥, BRENNER? DI k1T 3 = 0B 4SBT
FTHHEORIUL HAaLL o v e o —2% BB I\,
41 Zn-BHEESEESTOFUNEREHE-RET pHY

REMILTT R\ UL — AR E 0 BFER T
L ESEBOE—EDBALE LRV & Wbl T
hD, R4RARTIOSL DO LRBREELLTLLIE
B ERIBEVCER 5. MboBE 13 RS RS
(C.R.L) THhH, oo bR chLolksBas
RBOMLET BB PCENEED SRS BB
IRTWBZEiLinh, BhsBrBEENHTIEER
M Ths. —J5, THCAETHEEILE Zn HME
EVTHT2EBFEITHTHS. WThoALRER\\T
YEREEVMBECHEIR CRALFOUKSEBEERITHE
BRERRO B AZE LIEER O HEBLR LT

— OA
§100 10 %
‘® c
(]
%50 50 =
Q ]
c Qo
= a
©
g <
% 50 CRL —-d50 &
c Zn-Co g
2 s
5 0 — o ¢
e prr
Z 3
8 50p—-—-—--%f———- CRL="——~—-—— 50 =
Zn-Ni 3
0

(o) |
10° 10 102 10° 10*
Current Density (A/m?)
Fig. 4. Effect of current density on the alloy

composition and on the cathode current efficiency
for alloy deposition.
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Fig. 5. Relationship between the composition of
alloys and the pH in the vicinity of cathode during
the electrodeposition of Zn-iron-group metal alloys.
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Fig. 6. Current density-cathode potential curves
for the electrodeposition of Zn-Ni alloy.
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