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ABSTRACT OF THE DISCLOSURE 
An electroless nickel plating composition of the nickel 

cation-hypophosphite anion type characterized by the ad 
dition of an effective amount of a solution soluble poly 
mer. Nickel deposited from solution is readily plated with 
out treatment to remove oxide coatings. It is believed 
that the addition to the plating solution provides a thin, 
protective layer over the nickel plated surface which is 
readily redissolved in a subsequent plating bath, thereby 
preventing oxidation of the nickel in water or in the at 
mosphere. 

This invention relates to improved processes of elec 
troless nickel plating of catalytic surfaces employing baths 
of the nickel cation-hypophosphite anion type, the nickel 
ions being reduced to metal by the hypophosphite ions. 
Electroless plating refers to plating by chemical reduc 
tion in the absence of an external electric source. 

Electroless nickel deposition of the above type is well 
known and is disclosed for example in United States 
Patents Nos. 2,532,283, 2,762,723, 2,935,425, and 2,999, 
770, which disclose suitable materials, concentrations, op 
erating temperatures, pH conditions and various additives 
such as buffers, complexing agents for the nickel ions, and 
stabilizers. Deposition occurs in the presence of a catalytic 
surface, generally a variety of metals as disclosed in the 
above patents. Also, non-catalytic surfaces, such as plas 
tics, ceramics, or other dielectrics, may be sensitized with 
catalysts as disclosed in the above patents and as also dis 
closed in United States Patent No. 3,011,920. 

Heretofore in the plating of nickel, whether electro 
lytically or by electroless deposition ‘but especially the 
latter, the nickel surface rapidly becomes passive upon 
removal from the plating composition. The surface under 
goes oxidation in water or in the atmosphere to form a 
tenaciously adherent oxidized surface resistant to further 
reaction. This surface resists overplating, which requires 
a substantially pure nickel surface, either with additional 
nickel or with dissimilar metals such as a protective coat 
ing of gold. Electroless nickel platings are particularly 
resistant to overplating, after storage, thought to be due 
to inclusions of impurities such as nickel phosphide. Elec 
troless nickel plating obtained by the use of composi 
tions such as described above become passive if stored for 
as little as 60 minutes. Storage overnight results in sur 
faces di?icult or impossible to activate, a condition which 
grows progressively worse with time. 

It is accordingly the principal object of the present in 
vention to provide electroless nickel compositions of the 
nickel cation-hypophosphite anion type which maintain 
an activated surface for periods of storage at least two 
weeks or longer such that they may be readily overplated 
with nickel or dissimilar metal. 

In accordance with the present invention the improved 
electroless nickel compositions comprise aqueous solutions 
of a source of nickel ions in an amount su?icient to pro 
vide a useful deposit and a source of hypophosphite ion in 
an amount suf?cient to serve as a reducing agent there 
for, characterized by the inclusion therein of an effective 
amount of a solution-soluble polymer which appears to 
provide on the surface a thin protective layer readily re 
soluble in the subsequent plating bath. The amount of the 
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addition is not critical, small amounts providing some 
improvement while large amounts short of undue increase 
in solution viscosity are tolerable. Amounts greater than 
incidental impurities up to about 5.0 grams per liter are 
preferred, and from about 0.1 to about 1.0 gram per liter 
are most preferred. 

Suitable polymers include Gantrez M, a polyvinyl 
methyl ether; copolymers thereof such as Gantrez AN, 
believed to be a copolymer comprising alternating units 
of methyl vinyl ether and maleic anhydride; and Thicken 
er L, a modi?ed copolymer of Gantrez AN; all of the 
General Aniline & Film Corp; DX-840 Resin, believed 
to be a polyethylene maleic anhydride random copolymer 
of the Monsanto Chemical Company; SMA, a styrene 
maleic anhydride random copolymer of Sinclair Petro 
chemicals, Inc.; cellulose ethers such as CMC, carboxy 
methylcellulose; HEC, hydroxymethylcellulose; and 
CMHEC, carboxymethylhydroxyethylcellulose; available 
from Hercules Powder Company; and modi?ed poly 
acrylamides available in various grades under the trade 
mark “Reten” from the Hercules Powder Company. While 
the reason for the effectiveness of these materials is not 
completely understood, it is, as indicated above, believed 
to be related to the provision of a protective coating 
readily re-soluble in the subsequent plating composi 
tion. Molecular weight does not appear to be critical 
although intermediate grades are currently preferred. 
The above polymeric additives are useful in substan 

tially all of the nickel cation-hypophosphite anion types 
heretofore known. Illustrative examples are given below. 

EXAMPLE I 
Ingredient: 

NiSO46H2O _______________________ __g./l__ 20 
NaH2PO2H2O _____________________ __g./l_.. 30 
Hydroxy-acetic acid (100%) ________ __g./l__ 28 
Gantrez AN-139 __________________ __g./l__ 0.2 
NH4OH, to pH 4.5-5.0. 
Water, to make 1 liter. 
PbC1-2, as stabilizer ___________ _- ppm. Pb__ 1 

Platings made at 190_200° F. with the above composi 
tion over steel maintain an activated surface capable of 
reimmersion in the solution and additional adherent plat 
ing of nickel for a period of at least two weeks. Further 
more, the platings may be subsequently immersed, after 
storage for at least two weeks, in dissimilar plating com 
positions such as the replacement gold compositions dis 
closed in copending application Ser. No. 244,949, now 
US. Patent No. 3,266,929, and dissimilar metal plated 
thereover. 
As additional examples, each of the following poly 

meric products or mixtures thereof can be substituted for 
the above polymer Gantrez AN-139, in a similar amount 
and with substantially the same result. 

Polymer: Examples 
Gantrez M ______________________________ __ 2 

Thickener L _______________ _-. ____________ __ 3 

DX-840 ________________________________ __ 4 

SMA __________________________________ __ 5 

CMC _ _ _ _ _ _ _ _ _ _ __ 6 

HEC __________________________________ __- 7 

CMHEC _______________________________ .. 8 

Reten 205 MH ___________________________ __ 9 

In the above examples nickel sulfate is the source of 
nickel cations, sodium hypophosphite the reducing agent, 
and hydroxyacetic acid a known complexing agent for the 
nickel ions. Lead chloride as stabilizer was used in accord 
ance with US. Patent No. 2,762,723. Other suitable 
agents may be substituted and buffers employed where de 
sired. The addition of polymer does not substantially 
change useful concentrations, pH ranges or operating con 
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ditions as heretofore known and as illustrated in the above 
patents. pH may range from about 3 to 11 but is prefer 
ably on the mildly acid side of neutrality. 

It should be understood that the ‘foregoing description 
is for the purpose of illustration and that the invention 
includes. all modi?cations falling within the scope of the 
appended claims. 

I claim: 
1. In an electroless nickel plating composition compris 

ing an aqueous solution of a source of nickel cations in an 
amout su?icient to provide a useful deposit and ‘a source 
of hypophosphite anions in an amount su?icient to act as 
reducing agent therefor, the improvement comprising the 
addition of a polymer selected from the group consisting 
of polvyinyl methyl ether, a copolymer of methyl vinyl 
ether and maleic anhydride, a copolymer of polyethylene 
and maleic anhydride, a copolymer of polystyrene and 
maleic anhydride, carboxymethylcellulose, hydroxymeth 
ylcellulose, carboxymethylhydroxyethylcellulose, poly 
acrylamide, and mixtures thereof, said polymer being 
present in an amount effective to permit overplating with 
nickel after storage. 

2. A composition according to claim 1 wherein said 
polymer is a copolymer of methylvinyl ether and maleic 
anhydride. 

3. A composition according to claim 1, wherein said 
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polymer is present in an effective amount greater than in 
cidental impurities up to about 5.0 grams per liter. 

4. A composition according to claim 1, wherein said 
composition has a pH between about 3 and 11. 

5. The method of electroless plating which comprises 
contacting a catalytic surface with a composition accord 
ing to claim 1 to deposit electroless nickel, and removing 
said surface from contact with said solution. 

6. Method of plating according to claim 5, further 
characterized by the additional step of overplating said 
nickel after storage with nickel or gold. 

7. A composition according to claim 2, wherein said 
polymer is present in an effective amount greater than in 
cidental impurities up to about 5 .0 grams per liter. 

References Cited 

UNITED STATES PATENTS 

12/1950 Brenner et al ________ __ 106—1 

7/1967 Shipley et al _________ __ 106—1 
2,532,283 
3,329,512 

JULIUS FROME, Primaly Examiner. 

L. HAYES, Assistant Examiner. 

US. Cl. X.R. 
117—~130, 160 


