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This 1r1ventxon relates to the electro-deposition
of nickel from an acid bath,

It is an object of this invention to produce a
fine-grained, lustrous, ductile nickel deposit.

Another object of the invention is to decrease § 655°C. The preferred temperature of the solution
tne tendency of the formation of pits in the is about 50° C. The solution has better throwing
plate, such pitting being detrimental from the power at lower temperatures and higher pH values
standpoint of both appearance and corrosion-re- than at higher temperatures and lower pH values.
sistance afforded by the plate. The optimum pH- falls between 4 and 5.3 elec-

These objects are accomplished by the addition 10 trometric.
to a standard nickel sulphate plating bath (com- Table 1
monly called the “Watt’s” type nickel plating Opt. ﬁonc.
bath) of certain organic compounds, to wit: halo- &
genated aldehydes. The term “halogenated alde- @ Brom, A cmmd “{“‘8‘8‘1‘2?8%‘1"6‘ i'{d(r)ag;o ............... 0.1-0.2
hydes” as used herein includes not only the halo-
genated aldehydes but also their hydrates and 18« cntor, g chlor, %‘:%’E‘-%“_"Sycdx"é‘i’xdg"é;o ............... 0.1-0.2
their acetals, the latter which in water solution
regenerate the halogenated aldehydes or hy- ae Dibrom, "’“ﬁ""o"f&“gx"é’}%’r‘;“?&"g"ﬁ yydrate, 0.1-.5
Crates. aaf, Trichlorobutyraldehyde hydrate (butyl chloral hy-

. s . s drate), CHs.CHCL.C Cl.CHO H;0 . .2-1, 25

This apphc?.tlop is a continuation in part of 20 o, Tnbé-‘o}y}m(tl%;)galg(;)y(g }?ydral:e (butyl iy
oy iy cation Serial No. 162,697, filed Sep- = o Co, CH e PR o 0 R

These halogenated aldehydss, particularly the D-Proprionchloral hydrate brom benzene sulphonic acid,
alpha halogenated aldehydes, have certain defi-
nite advantages over the ordinary aldehydes. P HOJS“O‘CHULC017'(3“0-“20 ------ (8.0
Several of the ordinary aldehydes are very power- Br
{)uyl dztliﬁtgn:éib{::nexaﬁl%:é f;;f;;l:raflﬁf ra(‘)lt(;):hzl‘;i:; p-Proprionchloral hydrate benzene sulphonie acid, .
however, tend to resinify in the plating bath and . NI s
form products which adversely affect both bond , HO&WQCu('l'('("l"('lw'"zo""" a0
;x;gesbglggtgﬁfas,llyrIc‘)I:emagfglapo\l)lvzi‘(zlglelzngx‘tleg%t:rll%i; p-Butyl ehloral hydrate benzene sulphonic acid, .
and do not resinify in the warm acid bath. Con- . et o
sequently, the baths are more stable and require HOJS_O—(’H?’CH(’]’('u"uw'“m"" 340
less attention.. The baths can be left idle for . e g R
long periods without the need of purification from 35 Chloral hydrate, GCl.CHOMIO oo 0.51.5
resinous materials. Since no harmful products Chloral acetal, CCL.C=(0Colg)2ooo oL 0.75-2.0
are formed, one does not need constant drag-out Mixtures of two or more aldehydes widens the
to keep the amount of such products within plating range. Desirable mixtures include: .3
necessary limits. 40 &./1. bromal hydrate and 1 g./1. butyl chloral hy-

In general, therefore the substitution of halo- drate; .5 g./1. chloral hydrate and .4 g./1. dibrom-
gens in the alpha position relative to the aldehyde monochlorbutyraldehyde hydrate; 1 g./1. butyl
group improves the effectiveness of the compound chloral hydra.l:e and 2 ml./1, formaldehyde (40%
in the nickel bath. The bright plate range is solution).
widened and the ability of smoothing out polish- 45 ~ The concentration of the halopenated alde-
ing lines and other imperfectionS_ with the _plating hydes should not be allowed to increase above the
Is greatly increased. The bromine atom is more upper limit of the optimum concentration as
effective than the chlorine atom except:; x;v;lere it larger quantities tend to hurt the adhesion of the
decreases the solubility unduly as in tribromo- nickel coating and the covering power in recesses
butyraldehyde hydrate. . . 50 (now current density areas) .

The use of air agitation in the baths further Icl
increases the efficacy of the halogenated aldehydes claim: N
more so than with ordinary aldehydes. 1. A method for electlodeposxtmg nickel to

A number of compounds containing the desired chtain a fine-grained deposit comprising the step
group are listed in Table 1 in the order of their .. of electrodepositing nickel from an aqueous acid
decreasing effectiveness and with their optimum ™ Dickel solution comprising essentially a mate-
concentrations in baths at 50° C. prepared from rial selected from the group consisting of nickel
nickel sulphate, nickel chloride and boric acid sulphate, nickel chloride, and a mixture of nickel
and containing 60-75 grams per liter Ni, 15 grams chloride and nickel sulphate in the presence of
per liter Cl, 30-37.5 grams per liter HBOs and =~ an aliphatic polyhalogenated aldehyde ‘soluble

pH=2-6 and at a current density of 1 to 5

amp./sq. dm. The temperature of the plating
solution can range from 15° C. to the boiling point
of the solution. The optimum temperature of
the solution when plating, is between 15° C. and

in the solution and having at least one halogen




2

atom in alpha position to the aldehyde group,
the halogen substituents of the polyhalogenated
aldehyde being selected from the group con-
sisting of chlorine and bromine,

2. A method for electrodepositing nickel to
obtain a fine-grained deposit comprising the
step of electrodepositing nickel from an aqueous
acid nickel solution comprising essentially a
material selected from the group consisting of
nickel sulphate, nickel chloride, and a mixture
of nickel chloride and nickel sulphate and hav-
ing & pH falling within a range from about 2
to about 6 electrometric in the presence of an
aliphatic polyhalogenated aldehyde soluble in
the solution and having at least one halogen
atom in alpha position to the aldehyde group,

o “the halogen substituents of the polyhalogenated

aldehyde being selected from the group consist-
ing of chlorine and bromine,

3. A method for electrodepositing nickel to
obtain ' a2 fine-grained deposit comprising the
step . of electrodepositing nickel from an agueous
acid’ hickel solution comprising essentially a

““imaterial selected from the group consisting of
+-nickel sulphate, nickel chloride, and a mixture of

nickel chloride and nickel sulphate and having
‘a pH falling within a range from about 2 to
about 6 :electrometric. in the presence of an
aliphatic ‘polyhalogenated aldehyde soluble in
the solution and having a concentration in the
solution of at least .1 gram per liter and hav-
ing at least one halogen atom in alpha posi-
tion to the aldehyde group, the halogen sub-
stituents of the polyhalogenated aldehyde being
‘selected from the group consisting of chlorine
and bromine, ' ,

4. A method for electrodepositing nickel to
obtain a fine-grained deposit comprising the step
of electrodepositing nickel from an aqueous acld
nickel solution containing boric acid, nickel sul-
phate and nickel chloride in the presence of an
aliphatic polyhalogenated aldehyde soluble in
the solution and having at least one halogen
atom in .alpha position to the aldehyde group,
the halogen substituents of the polyhalogenated
aldehyde being selected from the group consist-
ing of chlorine and bromine.

5. A method for electrodepositing nickel to
obtain & fine-grained deposit comprising the
step of electrodepositing nickel from an aqueous
aeid nickel solution containing boric acid, nickel
sulphate and nickel chloride having a pH falling
within a range from about 2 to about 6 electro-
metric in the presence of an aliphatic poly-
halogenated aldehyde soluble in the solution
and having at least one halogen atom in alpha
position to the aldehyde group, the halogen
substituents of the polyhalogenated aldehyde be-
ing selected from the group consisting of chlorine
and bromine.

6. A method for electrodepositing nickel to ob-
tain a fine-grained deposit comprising the step
of electrodepositing nickel from an aqueous acid
nickel solution containing boric acid, nickel sul-
phate and nickel chloride having a pH falling
within a range from about 2 to about 6 electro-
metric in the presence of an aliphatic poly-
halogenated aldehyde soluble in the solution
and having a concentration in the solution of
at least .1 gram per liter and having at least
one halogen atom in alpha position to the alde-
hyde group, the halogen substituents of the
polyhalogenated aldehyde being selected from
the group consisting of chlorine and bromine.

7. A bath for electrodepositing nickel to ob-
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taln a fine-grained deposit comprising an
aqueous acid nickel solution comprising essen-
tially a material selected from the group con-
sisting of nickel sulphate, nickel chloride, and
a mixture of nickel chloride and nickel sul-
phate containing an aliphatic polyhalogenated
aldehyde soluble in the solution and having at
least one halogen atom in alpha position to
the aldehyde group, the halogen substituents of
the polyhalogenated aldehyde being selected
from the group consisting of chlorine and
bromine.

8. A bath for electrodepositing nickel to ob-
tain a fine-grained deposit: comprising an aque-
ous acid nickel solution comprising essentially
a material selected from the group consisting of
nickel sulphate, nickel chloride, and a mixture
of nickel chloride and nickel sulphate and hav-
ing a pH falling within a range from about 2
to about 6 electrometric containing an aliphatic
polyhalogenated aldehyde soluble in the solution
and -having at least one halogen atom in alpha
position to the aldehyde group, the halogen sub-
stituents of the polyhalogenated aldehyde being
selected from the group consisting of chlorine
and bromine.

9. A bath for electrodepositing nickel to ob-
tain a fine-grained deposit comprising an aque-
ous acid nickel solution comprising essentially
a mafterial selected from the group consisting of
nickel sulphate, nickel chloride, and a mixture
of nickel chloride and nickel sulphate and hav-
ing a pH falling within a range from about 2
to about 6 electrometric containing an aliphatic
polyhalogenated aldehyde soluble in. the solution
and having a concentration in the solution of at
least .1 gram per liter and having at least one
halogen ‘atom in alpha position to the aldehyde
group, the halogen substituents of the poly-
halogenated aldehyde. being selected from the
group consisting of chlorine and bromine,

10. A method for electrodepositing nickel to
obtain a fine-grained deposit comprising the
step of electrodepositing nickel from an aqueous
acid nickel solution comprising essentially a ma-
terial selected from the group consisting of nicket
sulphate, nickel chloride, and a mixture of nickel
chloride and nickel sulphate in the presence of
chloral hydrate.

11, A method for electrodepositing nickel to
obtain a fine-grained deposit comprising the step
of electrodepositing nickel from an agueous acid
nickel solution comprising essentially a material
selected from the group consisting of nickel sul-
phate, nickel chloride, and a mixture of nickel
chloride and nickel sulphate in the presence of
bromal hydrate. :

12. A method for electrodepositing nickel to
obtain a fine-grained deposit comprising the
step of electrodepositing nickel from an aqueous

~ acid nickel solution comprising essentially a ma-
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terial selected from the group consisting of nickel
sulphate, nickel chloride, and a mixture of nickel
chloride and nickel sulphate in the presence
of butyl chloral hydrate. -

13, A method for electrodepositing nickel to
obtain a fine grained deposit comprising the
step of electrodepositing nickel from an aqueous
acid nickel solution comprising essentially a ma-
terial selected from the group consisting of nickel
sulphate, nickel chloride, and a mixture of nickel
chloride and nickel sulphate and containing
chloral hydrate in an amount not greater than
1.5 grams per liter of solution.

HENRY BROWN.,



