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Optimization of acidic cadmium plating process using
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Abstract: In order to solve the problems of bad bath stability and poor coating performance for the cya-
nide-free cadmium plating system, a new cadmium plating process with 5, 5-dimethylhydantoin
(DMH) as the main complexing agent and CdCl, as the main salt was studied. The influence of cadmi-
um salt and DMH content, the type and concentration of auxiliary complexing agent, pH value, current
density was researched by Hull cell test and cathodic polarization, and the process scheme for acidic
DMH cadmium plating was optimized. The results show that ammonium citrate can be selected as auxil-
iary complexing agent in acidic DMH cadmium plating system. Appropriately increasing the content of
cadmium salt and DMH can widen the range of bright current density and improve the compactness of
cadmium coating. Increasing the concentration of ammonium citrate is beneficial to increase the plating

speed. But too much cadmium salt and DMH will reduce the stability of plating bath. The polarization
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potential of cadmium deposition continues to move negatively as the pH value of the bath increased,

which is helpful for refining the grains. However, the plating bath is prone to precipitation if pH value

is greater than 4. In addition, the current density allowed by this system should not exceed 1.5 A-dm?.

The optimum process parameters of acid DMH cadmium plating are as follows: 30 g-L" CdCL,, 60 g-
L' DMH, 40 g-L"' ammonium citrate, 30 g'L" KCI , pH = 3 and the current density of 1.0~1.5 A-dm™.

Under this condition, the prepared cadmium coating is fine, uniform and dense, the grain size is about

650 nm, and the content of Cd element in the coating is 95.6 wt.%.

Keywords: 5, 5-dimethylhydantoin; cadmium plating; auxiliary complexing agent; cathodic polariza-

tion
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Fig.2 Effect of auxiliary complexing agent on the apperarance of Hull cell test sample
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Fig.3 Effect of cadmium salts content on the apperarance of Hull cell test sample
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Tab.1 Effects of cadmium salts content on the deposition rate, plating appearance and the stability of bath

FEh /(g L) RV S/ (um-h™) BEIZS AR e
20 16.2 RIR Kot L WL, 30 AR WL PEE
30 24.1 e, s T, 30 d R WYLTE
40 25.0 s, A 14 d R TTE
50 28.2 05 NG 10 d HHtE

2.3 DMHIREXTHETFRKIZMm

& CACL FIAT 1 2 B 7 it 43 51 24 30 g/L i1 40
g/L, % DMH ¥k J& hy 50~80 /L #EA Tk /R Ml 5256,
g 4 s . B AT, DMH R XA R0
% B DX R 3 R 5 R A 0 2 O DX L B
DMH ¥ FE (34 hnmi 4 ve , HAE 70 g/L Z BRI H
7%t ; DMH ¥ FE 2l 80 /L B, $5 K HEL U %5 B AT 36 %)
1.87 A/dm’; IL A, /55 v B2 1) DMH 4 1] 5 B = FE O
5 DX ) P A A )2

7E 1.0 A/dm’ HL % B2 R #E 47 FaL 98 0 DMH ¥k
FEf s 25032 2, 2 2 A1, XY DMH W B 5
F 60 g/L i , 8% )2 R B K AP XLt e i AR AL AN B &

P2 DU R — 1 4 5 7F 24~25 pm/h, H = ik
DMH % 7 ffi il Bl 7729 . 4l 4, DMH & T —
JCHIR , 7T 5 HA, TR A 1 5
& B BT AT B O A R M S B A
B EMRMESRART RS SN A ST
Ah, — B U R U A AR T RE AR B B A R
PEM DRI, v R E ) DM AT LL7E F H, U 238 8 I 42
RS EUAS 54 BT s R E , b e B
JEAERY . BRI, DMH F¥ fif BE 3G, = RIS 14 K
J& , WEES 9 DMH 2341 i o 256 7% 1% DMH X8 i i
FEPE B R MERR IS, vk B R B 60 g/L



2023 41 H

LR R

o545 % 45 1 WA 358 1)) - 89 -

(a) DMH: 50 g/L

(b) DMH: 60 g/L

(c) DMH: 70 g/L

(d) DMH: 80 g/

U E /(A dm™)

1 1

511 3.54 261

1.97 146 101 0.67 037 0.10

El4 DMH R EXH/REIK SR8
Fig.4 Effect of DMH content on the apperarance of Hull cell test sample

&2 DMHKEXERMMRER SR ERISE RN
Tab.2 Effects of DMH content on the deposition rate, plating appearance and the stability of bath

DMH /(g L") BEEDUBLHE A/ (um-h™) BEIRS AR e
50 20.0 KIR e T, 30 d AR WYLTE
60 242 P, s TR, 30 AR WL TTEE
70 25.4 P, e 14 dHHEUIRETEY)
80 25.4 S otk 1 d i ERETFY

24 FIRERRIREXT BRI RN

[iH 5 CACL, Al DMH 9 % £ 43 511 2 30 g/L #1160
/L, 3 i) PR R A A R TR B Ol 20~50 /L AT 7K
FESCIG, 25 5 R AT 16 1R e VA 5 % s 5 v U 2% B IXC
[ JLF- IR . 7 1 A/dm? B 3 %8 R 47 o B )
AR LR 3, AT, B 2 TR B 2 AT s
T el B P 348 T b 3 PR 5 A I e vk TS ) 50
/LI 4% Z OO Rk 51 26.3 um/h, HiZ 5504 T 4%

R % otk , HCE 14 RSS2 e, 4
PrAT 0, Rt e £ 43 5 DMH —3# /] Cd* T8 i da 2 i
B AE R R (0 AR S 1t TT BB 2 R AR DRI
BELA IR TR H A R, B2 T
RGN ; IEAb, i 2207 B A B AR B R A B AR
B2 S8 A Y PGE T B R B 5 R R E
Mo ZEB R IR B S RS e M B E DR
R AP RZ ], o AT BE$E 40 /L.

R3 ITERBRENERTRER SN ERIEE AR08

Tab.3 Effects of ammonium citrate content on the deposition rate, plating appearance and the stability of bath
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