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Contained Triethanolamine as a Complexing Agent.
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Abstract

In the electroless nickel plating bath which contained nickel sulfate, sodium hypophos-
phite, boric acid and triethanolamine, effect of fhéir concentration on the rate of deposition
was tested by gravimetric method and polarization method.

The polarization method that polarize small range of voltage anodicaly and cathodicaly
at the mixed potential in the electroless plating bath can calculate mixed current (depositing

rate) from . i RT . i1 ba  bc
i, =Lt &L i o=t _1_ (Ja_Jc
n nF or »op 23 (bc-’r b, )

mo

Where imp is the depositing current, i is the polarized current. 1 is the polarized voltage,
bg and b are the Tafel slop of anodic and cathodic polarization curves respectively.

The calculated mixed current (imp) is proportional to the depositing rate obtained by gravi-
metric method and corresponded mostly to the real depositing rate by multifying supplementary
constant.

The polarization method can be used for founding inclination of reaction on various con-
centration of each composition,

Decreasing or increasing concentration of triethanolaminc as a complexing agent, the de-
positing rate is decreased and when the bath contained 25-50mL/L of triethanolamine, the de-
positing rate is increased.

The depositing rate is increased with increasing the concentration of boric acid, and when
the bath contained 0.5M of boric acid, the depositing rate is increased abruptly.

The oPbtimum composition of the electroless nickel bath was estimated 0.1M of nickel sul-
fate, 0.25M of sodium hypophosphite, 0.5M of boric acid, and 25-50mL/L of triethanalamine,
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Table1. Composition of electroless Ni plat-

.M £ ing bath
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Fig. 1 Schematic diagram of experimental apparatus
for polarization curves.
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Fig. 2 Schematic diagram of polarization curves of

an electrode with mixed potential.

ia: Partial anodic current, ic: partial cathodic
current, Emp: mixed potential of an electroless
plating electrode.
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Fig. 3 Polarization curves on NiSO, concentration
of electroless Ni plating bath.
Bath composition; NiSO, variable, NoH:PO,
0.25M, H;BO; 0.5M, TEA 50mi /1, pH9,
Temp. 407TC.
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Fig. 5 Polarization curves on NaH,PO, concentration
of electroless Ni plating bath.
Bath composition; NiSO, 0. 1M, NaH.PO,
varioble, HgBO; 0. 5M, TEA. 50mL/L, pH?,
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Fig. 6 Effect of NaH;PO, concentration on depositing
rate. Bath composition; NiSO, 0. 1M, NaH.PO,
variable, HsBO; 0. 5M, TEA. 50mL/L, pH9,
Temp. 40 C.
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Fig. 7 Polarization curves on pH of electroless Ni
plating bath. Bath composition; NiSO4, 0. 1M,
NaH,PO, 0.25M, H,BO; 0.5M,TEA. 50mL/L,
pH voriable, Temp. 407C.
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Fig. 8 Effect of pH on depositing rate Bath composis
tion; NiSO, 0. 1M, NaH,PO, 0. 25M, H;BO,
0.5M, Triethanolamine 50ml/L, Temp. 40T
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Fig. 9 Polarization curves on temperature of electro-
less Ni plating bath.
Bath composition; NiSO, 0. 1M, NaH,PO,
0.25M, HsBO, 0.5M, TEA. 50ml/l, pHY,
Temp. variable.
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Fig. 13 Polarization curves on H;BO; concentration

of electroless Ni plating bath. Bath compo-
sition ; NiSO, 0. 1M, NaH,PO, 0.25M, H;BO;
variable, TEA. 50mL/L, pH9, Temp. 40C.
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