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i means for accomplishing the above purpose.

- mium plating various metal ‘objects;
- :Although - the: novel: features: which are be-

i by referring to the: embodiment thereof which is

4 vess to:all-of these factors has.rendered:it difficult
toito) obtain uniform results on &’ ‘commercial scale

. pose to overcome these difficulties by utilizing for

i ‘U ditions. -
g 5 I have found that electrolytes containing cer-
"tain’ soluble higher -polychromates such as: tri-

.38 sultable: catalyzer. i3 - required for depositing

and proportions of catalyzer may be varied widely
: the. process, . The ‘catalyzer. may contain: various
. the deposition of: chromium without ‘combining

“-the bath to form. .compounds-which would mtei—
fere with the plating operation.

chromate (NazCrsOio) or sodium tetrachromate

“avallable and may be prepared’ by well known
.~ methods. - They.may be prepared; for: example;
i ;50 ‘from sodium bichromate and nitric acid, in which
4% case the polychromate may. be crystallized out

‘ ‘pe present in the solution. The polychromate may
then be dissolved in water in the proportions re-
o5 quired for plating ‘ S
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’I‘hisinvention relates to the electro—deposmon‘
- 1of-chromiuny from ‘an-electrolyte.and has for its
- object’ the provision of an improved process and. .

“More specifically:the ‘invention’ ‘relates 'to an :
mproved, electrolyte or bath for use in‘éhromium -
+ plating and to a.method: of operatlon for chro-.

‘t“may be used with'the above: solution the! follow- :
).. iieved to be characteristic of this invention will be.::

; /inore. particularly ‘pointed out in the claims -ap-~ -
e pended hereto, the nature of the invention‘and its. -
.- objects -and advantages may be better understood-

more fully disclosed in’the: following description.’.
- Sugcessful chromilim plating from an’electro~
Tyte containing chromiumis dependent Upon:vari- -
-ous factors; such. as the:nature of the’ chromium. -
.- compound; the nature. and the amount of:cata-
0. 1yzer, the temperature of the bath and thé cur-:
;rent density. . The sensitivity of the plating proc--;

.-and many times the -particular factor at. fault -
could not be readily located or:¢orrected. : I. pro--.
. the. electrolyte, a - ‘chromium. compound :from. .
%, which' the chromium may: be released and: ‘de-:

. posited under a comparatively wide: range of eon- -
- - tities specified have been: found to be sultable for

‘;‘I‘chromium from: such solutions: but'the nature -
“without interfering with the efficient operation of -
Ab radicals which have the property of promoting -
with other substances: ‘which ‘may be present:in -
o oAS. a8 speciﬂc example I prefer sodium tri—“

" degrees F. to 90 degrees.F. and comparatively low-
.+ (N82Cr4Oi3) bécause’ these .compounds are readily :

-sults-have: been obtamed within about ‘the limits
- given.,
e cand separated from -other Ingredients that may
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I have found that solutions containing about
300- g.: of -soluble’ polychromate per: liter ‘possess -
the most desirable: pla,ting properties ‘tinder the
conditions to be: specified. : The range may ‘How.
ever'be.extended ‘from 60 g. to: 550 ‘g. per-liter. '§
Outside  of about this range it is diﬂicult to ob-
“tain'a bright plate."” S

+As specific: examples ‘of suitable catalyzers that

ing:may be noted sulphates, ﬂuorides and fiuo-
‘silicates. o

. Any.one of the above catalyzers may be used
either by itself or in’ combination with-any other

-catalyzer.  The quantity required depends some-

what.;upon ‘the" concentration of.:the polychro=
mate-solution’ although it ‘may: be varied over g
‘.comparatively ‘wide range.. In the case given
above, viz: with 300 g sodium" polychromate” ‘per”
:liter, about 4. . of ‘catdlyzer has been’ found to
produce; good results. In general the quantity of
catalyzer may vary: from’5 g. to' 15 g.'0r over per-

N : ‘

.liter depending- upon'.the polychromate concen-

tration, more catalyzer being: required asthe con-
centration of ‘polycliromate is JIncreased. ’ ‘
The following table indicates the. range of con~
centration 'of :catalyzer that may be used: with '
various quantities of polychromate per liter. "It is
‘t6.:be. understood ‘however'that:.the upper and:
lower limits may be varied somewhat. - The quan-

25

a bright plate and are’ given merely as illustra-

- tions:
chromates or: ‘tetrachromates+havesuch ichar~ ;-
" acteristics. ‘The. presence-of & small - amount. of .

Polychro—
.- | mate g. for:|-
diter, .,

Catalyzer 7. :

tor liter 35

2
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The above electrolyte may be used at. room by
temperatures, 1. e. at temperatures from sabout 68 45

current densmes are required; i. e. from 25 t0°40 -
amperes per.square. foot. The temperature and
current-density are. not. critica.l ‘but- the best re-
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In the operation of this process the article to
be plated- is first: carefully. buffed, ‘polished and

.cleaned by well known -cleansing operations. Ir-
+ the surfa.ce is properly prepared it is usually un~:




‘ hécessa.ry to use a preliminary coating of a sec-

ond metal such as copper or nickel. In some
cases however it may be more economical to ap-
ply a preliminary coating of nickel and/or copper
than to clean the surface sufficiently to receive
& plate of chromium directly. When properly

- _cleaned base metals such as copper, brass, zinc,
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‘aluminum and steel may be plated directly from

the above bath.
The article, prepared as above, is placed in the
bath as a cathode and an Insoluble anode; prefer-

ably formed of a lead and antimony mixture, .

13 placed in operative relation-thereto and prop-
erly connected for the passage of electric cur-
rent through the bath. - About 3 or 4 volts are
usually required under the conditions above given.

" The articles remain in the bath sufficient length

“of time to receive the proper deposit, usually from

2 to 10 minutes according to the desired thick-
ness of the plate and may then be re'placed by

other -articles, .

-After continued use the concentra.tlon of poly-

" chromate will be found to decrease due to the

_chromium removed and deposited at the cathode.

This may be periodically replaced as required.
The time for replacement may be determined
analytically. The quantity of catalyzer remains
about constant within- the range suitable for
bright: plating ‘and . requires no adjustment ex-

cept. for unusua.l ‘conditions. - The catalyzer may

be gradually removed, however, as a ‘“drag out”
with the piated articles and the bath may be-

come -contaminated by-“drag in”. of impurities

. with the articles to be plated. When the com--

position has been changed in - this manner to
such-an extent that a bright plate can no longer
be obtained. it is usually desirable to replace the
same with a fresh solution. If-the quantity of
catalyzer has been reduced below the bright plate
range before the solution is to be. discarded it

“may . obvicusly. be Teplaced or strengthened to

: the required concentration.. -

- Without intending to. limit myself to this ex-

" planation, I believe that-the catalyzer promotes

45

the formation of-trivalent chromium during the -
- plating process. For example, in the presence of
~.chromium consisting of a water solution contain-

- catalyzers green.chromium' oxysalts, such as

- chromjum oxysulphate when a sulphate catalyzer
“is used, and some chromium chromate are formed.

50

55

These  salts' have a -decided colloidal appear-
ance and are readily permeable to the hydrogen
which is generated in all electroplating or elec~
trolytic operations. The hydrogen, if moderate
in volunie, helps to reduce the chromium to the
metal from the trivalent form in the above com-
pounds.. Excess concentration of hydrogen ions

" "would repel the trivalent chromium compounds
- from the cathode and interfere with the deposi-
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tion of metal. ' Such excess is avoided however
in this process by reason of the low current den-
sities and low temperatures employed.

Some of the trivalent chromium is thus reduced
to the metallic form and is deposited at the cath-
ode; and some may be reoxidized at the anode to

-the ‘hexavalent form. -Hence -the qusantity of

" these salts remains substantially constant or sta-

bilizes after the bath has been'in use for & short

. time.. The required quantity - thereof may be
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added to the bath at the beginning of the process
if desired, in which-case the catalyzer may be
reduced in proportion, as it Wwill not be necessary

" to form the salts by the ‘action of the bath. It
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is preferred, however, to form the salts in the

‘bath by use of & catalyzer as above explained

because a smoother and more easily controlled
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operation Is thereby obtained. In any event a
sufficlent quantity of catalyzer and/or of the
above salts is used to obtain the desired bright
plate.

Among the advantages of this process it may
be noted that: the plating can be carried on at
room temperatures and at low current densities;
the polychromate reduces the harmful effect of
impurities such as an excess of sulphates which
may accumulate in the bath; -the plate is dense
and hard; the bath does not require frequent or
careful regulation; fuming and spray is reduced
to a minimum; and superior throwing power i3

“obtained.

It is -obvious that the invention is not to be
limited to the exact compositions above men-
tioned and that various changes and substitutions

.may be made by a person skilled in the art. A

specific embodiment has been given for purposes
of illustration only. The invention is accordingly
to be limited only in accordance with the follow-
ing claims when interpreted in view of the

-prior art.

What is claimed is: .
. 1. An electrolyte for use in chromium. pla.t.lng
consisting of a water solution of a soluble poly-
chromate of higher order than a bichromate and
a catalyzer of the class consisting of' sulphates,

- fluorides and fluosilicates in proportions suitable
- for the electrodeposition of chromium therefrom.

2, An electrolyte for use in chromium plating
consisting of a water solution of a soluble poly-
chromate of higher order than a bichromate and
& catalyzer of the class consisting of sulphates,
fluorides and fluosilicates in proportions such
that a bright plate is obtained at current den-
sities of 25 to 40 amperes per square foot and at
temperatures. of about; 68 degrees F. to 90 de-

. grees B

3. An eiectrolyte for the electrodeposition of
chromium consisting of a water solution contain-

“ing about 60 g. to 550 g. per liter of sodium; tri-
.chromate and/or of sodium. tetrachromate and

‘a catalyzer of the class consisting of sulpha.tes
fluorides and fluosilicates.
4, An electrolyte for the electrodeposition of

-ing about 60 g. to 550 g. per liter of a soluble
-polychromate of higher order than a bichromate

and about .5 g. to 15 g. per liter of a catalyzer
of the class consistlng of sulphates, fluorides and

- fluosilicates.

5. An electrolyte for the electrodeposition of
chromium consisting of-a water solution contain-
ing about 60 g. to 550 g. per liter of a soluble
polychromate of higher order than a bichromate
and catalyzer of the class consisting of sulphates,
fluorides and fluosilicates. -

6. The method of chromium plating articles
which comprises connecting the articles as a
cathode in an electrolyte consisting of a water
solution containing from about 60 g. to 550 g.
per liter of a soluble polychromate of a higher
order than a bichromate and a catalyzer of the
class consisting of sulphates, fluorides and fluo-
silicates and passing current therethrough while
maintaining the electrolyte at about 68 degrees I,
to 90 degrees P.

7. The method ‘of chromium plating articles
which comprises connecting the articles as a
cathode in an electrolyte consisting of a water

- solution containing from about 60 g. to 550 g.

per liter of a soluble polychromate of a higher
order than a bichromate and a catalyzer of the
class consisting of sulphates, fluorides and fluo-
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“silicates and passlnx cun'ent therethrough under
conditions of current density and temperature
+ adapted to produce a bright plate.

8. 'The method of chromium plating articles
which comprises ‘connecting the articles as &

cathode in an electrolyte consisting of a water

solution ‘containing ‘& :soluble polychromate of
an order higher than a bichromate and a cat-
alyzer of the class consisting of sulphates, fluor-
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1des and nuosluca.tes n proportions such that, at
the current density and temperature employed, a -
through

bright plate is produced, passing current
sald electrolyte from insoluble anodes and main-
taining a ‘current density of less than about 40

amperes per square fool of cathode surface to be
" plated and a temperature of about 68 decrws 1". ‘

to 90 degrees F.
JOHN R. MARDICK.




