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Effect of ammonium citrate on the non-cyanide cadmium electroplating
from alkaline 5,5-dimethylhydantoin coordination system
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Abstract: The alkaline cyanide-free cadmium plating process with 5, 5-dimethylhydantoin (DMH) as
the main complexing agent was developed. The effects of ammonium citrate as the auxiliary complexing
agent on the electrodeposition behavior of cadmium in alkaline DMH plating bath and the coating
properties were studied by Hull cell test, electrochemical test and scanning electron microscope. The
results show that the ammonium citrate can broaden the bright current density window of alkaline
DMH cadmium plating system, hinder the discharge reduction of cadmium complex ions, increase
the cathodic polarization, improve current efficiency, refine the coating grain and improve the corro-

sion resistance of the coatings. The cathodic polarization effect in the bath with a small amount of
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ammonium citrate is weak, and the crystallization of the coating is not detailed enough. Excessive

ammonium citrate will increase the hydrogen evolution reaction and reduce the stability of the plating

bath. The auxiliary coordination effect of 30 g/l ammonium citrate on the cadmium plating in alkaline

DMH system is better, meanwhile, the obtained coating has fine grains and good corrosion resistance.

Keywords: 5,5-dimethylhydantoin; cadmium plating; ammonium citrate; cathodic polarization
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Fig.1 Cathodic polarization curves of DMH bath contain-

ing different concentrations of ammonium citrate
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Tab.1 Effects of the content of ammonium citrate on the allowable current density range, deposition rate

and appearance of cadmium coatings
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Fig.2 Micromorphology of cadmium coating prepared in

the plating bath containing different concentrations

of ammonium citrate
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Fig.3 XRD spectra of cadmium coating prepared in the
plating bath containing different concentrations of

ammonium citrate
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Tab.2 Texture coefficient of cadmium coating prepared in the plating bath containing different concen-

trations of ammonium citrate

P DMH 2 5% 7K & b BT 25 58 95 )2 00 8 b, O 2%
JE (3.0%10° Alem®) I/ 150 %Ze 7, R UIEJZ A
A R AR b

PR R B (g L) TC (g0)/%

TC 01/ %

TC(IOZ)/% TC(IO}J/% TC(OO4)/% TC(104)/%

0 34.53

18.16

11.18 25.26 7.28 5.59

20 35.45

17.76

10.85 25.63 7.62 3.54

30 37.52

12.69

11.76 17.16 13.94 7.85

40 38.77

13.07

11.14 17.23 14.86 6.62

60 38.25

12.39

10.09 19.58 14.38 7.33

0.6
PR R e S /(L)
0

-0.7
30

40
60

-0.8

-0.9 -

E /V(vs.SCE)

log[ i /(A-dm”)]

4 ERTRRENERENERSDHENRERN
BN ALARAL ih 2k
Fig.4 Potentiodynamic polarization curves of cadmium
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