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/ Preparation of Nickel Hypophosphite for a Long-Life

Electroless Nickel Plating Bath
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Ken HORIKAWA

Nickel hypophosphite (Ni(H,PO,),) was prepared by a direct (ion-exchanging) method and a double decomposition

method. These two methods were compared in terms of use in manufacturing. Using the direct method, nickel

hypophosphite was obtained with greater purity without generation of a by-product. In addition, hypophosphorous

acid obtained through the direct method is a component of nickel hypophosphite that serves as a chemical for

creation and supply of the plating bath. In this study, therefore, nickel hypophosphite prepared by the direct method

has been used to evaluate the newly developed plating process. Deposited films obtained by this plating process were

superior to those produced by the conventional plating process using sodium hypophosphite and nickel sulfate. Films

produced by the new process revealed less internal stress, a result that could lead to longer life for the plating bath.

Also, the newly developed plating process demonstrated a deposition rate similar to that of the conventional process.

Results indicated that this newly developed plating bath is suitable for practical use due to advantages of bath

stability and easy handling.
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NaH,PO, + H-R - H;PO, + Na-R Q)
NiCO; + 2H;P0, — Ni(H,PO,), + H,0 + CO,  (2)
Ni(OH), + 2HsPO, — Ni(H,PO,), + 2H,0 ®)
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NiCl, + 2NaH,PO, - Ni(H,PO,), + 2NaCl )
2.1.1 00O

gboboooboooboboobobobooobooboban
gboboooooboobobooboooboboboaoboo
0000ooooooooD@mEeEq)OoOoooooono
ooooooooOoO0oDbDoO00oDbO00mEq@OO
O@emMoooooooooooooooooooooo
gbobooooobobobooooobobooboooo
gboobooooobobobooooobobooboooo
goooooooobomom oobooboobooDomo
gbobobobrR120BO0000O00O00OO0OOOOO
goboooz2somLOgonoooobmommoared oo
goooooooooooooboobooononD166%
0o00oooooooo1igdmmoldO/mLOO000MmMO
dleexn0bobooooobobi1ssghoboonboon
gooooooooooooooboobooobooooboooice
goboboooooooooooooooobboooooo
gbobomom3sxnuooooooooswoooo
gbobooooobobobooooobobooboooboo
Table 10000

Table 1 lon-exchange conditions.

S\ hrPl0  Water amounts
passed throughl mL
Adosorption and extrusion 6 650
HCI regeneration 3 1000
Washing 10 1750
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Fig.l The solubilities of NaCl and Ni(H,PO,),.
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Table 2 Plating conditions.

Conventional method

Make up Melplate® NI-4990A 50mL/LOMTO
Melplate NI-4990B 100mL/LOMTO
Melplate NI-4990A 50mL/LOMTO
Replenish Melplate NI-4990NC ~ 50mL/LOMTO
Melplate NI-4990D 50mL/LOMTO
Temperature 900
Operating pH 50
condition Agitation stirrer
Obiject of plating brass
Nil H,PO,bmethod
Make up Melplate NI-4993PA  200mL/LOMTO
Melplate NI-4993PB  100mL/LLOMTO
Melplate NI-4993PA  200mL/LOMTO
Replenish Melplate NI-4993PC ~ 50mL/LOMTO
Melplate NI-4993PD  50mL/LLOMTO
Temperature 900
Operating pH 5.0
condition Agitation stirrer
Object of plating brass
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Table 3 Concentration and amount of Na in NaH,PO,
solution ion-exchanged.

Fraction Nal mg/LO Amount of Nal mgQd
100mL 0.09 0.009
150mL 0.09 0.005
250mL 0.09 0.009
300mL 034 0.017
400mL 0.53 0.053
450mL 048 0.024
650mL 014 0.028
Total — 0.145

Table 4 Concentration and amount of P in NaH,PO,
solution ion-exchanged.

Fraction P1 mg/LO Amount of P11 mgQ
100mL 20.66 2.066
150mL 3821 191.05
250mL 27870 2787
300mL 43670 21835
400mL 17510 1751
450mL 1336 66.8
650mL 1155 231
Total — 7004.5
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Table 5 Concentration and amount of Na in HCI
elutriant ion-exchanged.

Fraction N& mg/L0 Amount of N&al mgQ
500mL 10010 5005

800mL 1114 3342

900mL 4178 0418
1000mL 2325 0.233

Total - 5339.9
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Fig.2 Relation between evaporation time and evaporation

amounts.
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Table 6 Composition of nickel hypophosphite
hexahydrate crystal.

Analytical Theoretical
value value
NI %0 195 19.8
PO %0 208 209
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Fig.3 Relation between bath age and deposition rate.
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Fig4 Relation between bath age and internal stress.
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