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Effect of Addition Agents on Hydrogen

Permeation into Steel Substrate

During Plating

Yoshiichi SAKAMOTO, Akira MARUTA and Keizo TAKAO

(Department of Materials Science and Engineering)

The effect of brightners added to Watt’s nickel plating bath on the per-
meation of hydrogen through steel substrate during plating was investigated
The additions of 1,5
naphthalene disulfonic acid, o-benzosulfimide, sodium formate, thiourea, Cu

by means of an electrochemical permeation technique.

and Fe(IIl) etc., increase the hydrogen permeation with the amount of their
agents, while additions of p-toluenesulfone amide, formalin, Cd, Fe(II), Co,
Se and S etc., when present in relatively small concentrations have a marked
effect in increasing hydrogen entry during plating. The additions of propagyl
alcohol, gelatin and Zn etc., do not affect a remarkable change on the per-
meation. The nickel deposits from baths contained these additives have rela-
tively a high porosity. The apparent correspondences among the behavior of

hydrogen permeation, current efficiency, lattice parameter and half value

breadth of x-ray diffraction line of the deposits are not necessarily observed.
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Tablel Addition agents used in this

study.
Brightners Concentration -

1.5 Naphthalene disulfonic

Acid,Disodium Salt : 0.5 - 7.5 g/1
1 st | € oHg(SONa),2H,0

p-Toluenesulfone amide :
type . H SO.NE 0.1 - 1.5 g/1

TG, SO, NH,

o-Benzosulfimide :

0.1 - 1.0 g/1
OCC6H4502NH
Formalin : HCHO 0.5 ~ 2,0 ml/1

Sodium Formate : HCOONa 1.0 - 10.0 g/1
Thiourea : H,NCSNH, 0.001-0.004 g/1
tyPe [Propagyl Alcohol: CGHiCGL,OH | 0.01 - 0.1 g/1

(0r9- ) Getatin 0,001 - 0.020 71
6 =

2 nd

2Zn_: ZnSO,7H,0 107° - 107%mol /1
o4 ; aso,8/3H,0 10': - 10-;11101 /1
2 na €O & COSO,;7H,0 1070 - 10""mol /1
6 )
tvoe Cu_: CuSO,5H,0 10_6 - 10_2m01 /1
YP€ | Fe(II) : FeSO;7H,0 107° - 107%mo1 /1
(Metal| Fe(III) : Fe,(S0,);XH,0 10°° - 107%mo1 /1
=E =)
Se = Se0 10 - 10 “mol ‘1
ion) ———-HZ 3 =5 3
S : Na,8-9H0 10 - 10 “mol /1
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(T.B) : Thermostat bhath

(C) : Cathodic cmpartment

(A) : Anodiz compartment

M : Steel membrane

"E,; : Nickel electrode

E, : Platinum electrode

DC : D.C.power supply

RE : Saturated calomel reference electrode
P S : Potentiostat, R C : Recorder

Fig.1 An experimental cell assembly.
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