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The effect of additives on the electrocrystallization
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Abstract The effect of the additives on the Zn-Ni alloy electrocrystallization from a
chloride bath was investigated by means of electrochemical methodes, scanning electron
microscopy and measurement of surface appearance, X-ray diffraction patterns. The
additives tested were the surfactant of naphtialene-derivative, saccharin and aliphatic
alcohol. The resistance of electrodeposit increased by adding the additives, whereas the
effect of additives on resistance was different with current density. The nickel content of
alloy deposit was increased by the addition of alcohol, while decreased by the surfactant.
The surface roughness, appearance and morphology of deposit were also influenced by the
type of additive. The fine, compact grains and good surface roughness could be obtained

from the surfactant or alcohol-added bath, and the surfactant or saccharin improved the
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surface appearance.
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Fig. 1. Schematic diagram of electroplating

circulation apparatus(l . Anode, 2 : Cath-
ode, 3 : Cell, 4 : Flow Meter, 5 : Thermocou-
8:D.C.

ple, 6 : Heater, 7 : Reservoir,

Power).
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Fig. 2. Cathodic potentiodynamic polariza-
tion curves of Zn-Ni alloy electrodeposits
with additives.
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Fig. 3. Current-potential curves of Zn-Ni
ion with additives under potentiostatic condi-

tion.
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Fig. 4. Variation of Ni content of Zn-Ni de-
posits with additives(A : No Add., B : Alco-
hol, C : Saccharin, D . Surfactant).
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Fig. 5. Variation of Ni content of Zn-Ni de-
posits with additives(A : No Add., B : Alco-
hol, C ; Saccharin, D : Surfactant).
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Fig. 6. Morphology of Zn-Ni alloy electrode-

posits at low current density with additives

(a : No add., b : Alcohol, ¢ : Saccharin, d :
Surfactant) Magnifi . 2000X.
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Fig. 7. Variation of Ni content of Zn-Ni de-

posit with additives(A : No Add. B: Alco-
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& VA, ERSBoN} AR B
&3 g3g v

Fig. 112 #7lAldl @& =FFo2 BH
Aol A3 H(X-ray diffraction)&
ehd Aotk F7HAZ} Atgol FREHA =
F2o AL T NisZNy2 o] FoiAH
on, EF2& 713 ZEHE A A=
(411)& VYERR D, (332), (611), (642)4Th
oz okgt WaE YEa Ak oY
Ae A7 Agdl FBEA vehdu, A
"WedA A¢ AdFez @11) st %
7+ okstAl vebdoh(Fig. 11(d)).

Yutdo g 32 FALLES FHY 7
Azt 2 2493 ~evelling) 53 AFASAY
sl 4 Wi AFASE B0 A
t}. o83 R EFEFHF ¥ &4 we Z
z+ g2 Jedsd, 474 Jeld 23
2 g38qA AZHE d-4yE EvF E
HoHe TFEo LA T Bt
A o)A g o8 AujAg dTe Lo

d

o2 AYzdo.

4. &

rh

ol - UAZFFAZ| =T oA Ao nH
= FA7A 9FE =Aslgled, TAFELE
A 4F =FEFAC X HHA 9%E
st otgel e HAAE S4H 4
ek

1) 93h8 ofd/Al FFAV=F A
AYE Hrlale AL el AFE s
& ZAaA7e 2F3E JehY, 28 AR
Pro gt HrpAC] % HEA oA &
7} St2A viepi

2) AZMA7} A" ZFSolA] oldd-Y
A FFANEFE ANA AL F@EA
ARAFL= A E FATY, TAFLE A
ol 43T 4g vehiH, H7MAE AHg-shA
2 & d¥] AdIEYAE YA 455 o
sz, AR Af YA HEFe] AY
e, TAFYUECAA TS UAHE
A5t
3) ARRAAY AFHRe]l 2718 &4
dojAl EFEAL iAVL A Adste =
=7} Fzshd, A7bEe] AR SeA
oA =F2AL <zl Z2A YL FHrjsix
Edo] HetX £t 2x7t B

4) EF29 =32 TIial NizZNyE o]
FolAgled, =35 FHY 4 wFe
(411)& JYeEhz, (332), (611), (642) &
oFstA Jelgd. old AL AWIAA
AS AA o2 (411) Har}t ¥z G,
H7 A AHS 2 FR/el FAEA ebuch
e} Zn-Ni 5% Zdgde QYA
$Ad eiFg B}, 229 mAs 9l #dE
(levelling) 53 %ol AL Zo2 474
}.

rir

&g

go o 2



464 Add, My

150000

T v T T
@1
toomee | Jwaz) ®1 642) a
- I A —~A
£ W a A b
50000 | |
r—-———- L A A Cc
o " —MJ/A\A\ L] A ! h L] d ~
20.000 40,000 60.000 80.530 100.000

2Tneta (deg.]

Fig 11. X -ray diffraction pattern of Zn-Ni alloy electrodeposits with additives(a : No Add., b :
Alcohol, ¢ : Saccharin, d : Sufactant).
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