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e Neutral black ruthenium electrolyte
e Decorative dark-grey to anthracite layers
e Good colour constancy

e Simple electrolyte maintenance

Electrolyte Characteristics

RUTHUNA® 490 Black is a neutral electrolyte from
which decorative dark-grey to anthracite coatings can
be deposited. The electrolyte is easy to operate, the
deposits have a high colour constancy and retain their
brightness.

RUTHUNA® 490 Black is used as a final coating for
decorative applications, e.g. on buttons, zip fasteners
and accessories in the clothing industry.

In contrast to strongly acidic electrolytes, where pre-
gilding or pre-coating with palladium or palladium-
nickel is absolutely essential, materials such as
copper, nickel, brass or bronze alloys can be used as
undercoats under the black ruthenium layer.
Palladium, palladium alloy and gold layers can of
course serve as base materials as well.

Electrolyte Neutral

type:

Ruthenium 2 g/l (1.8-2.249/l)
content:

pH-value: 7.0 (6.5—-9.0) at 65 °C

Temperature: 65 °C (60— 70 °C)

Electrolyte 1.05 g/cm3 (rack)
density: 1.10 g/cm? (barrel)

Current density: 1.0 A/dm? (0.5 — 3.0 A/dm?)

Deposition Approx. 0.02 um/min at 1.0 A/dm?

speed:
Deposition rate: Approx. 2.5 mg/Amin at 1.0 A/dm?2

Coating Characteristics

Coating: Black ruthenium

Colour: Grey to anthracite (black)
Density: Approx. 12 g/cm?3

Max. coating Approx. 0.3 um, crack-free
thickness:

Form of Supply

Electrolyte
makeup:

Electrolyte
replenishment:

Electrolyte
corrections:

for 1 litre of rack electrolyte:

a) RUTHUNA® 490 Black Makeup Salt,
free from precious metals, 60 g
Storage stability: unlimited

b) RUTHUNA® 490 Black Concentrate,
25 g/l ruthenium, 80 ml
Storage stability: min. 2 years

¢) RUTHUNA® 490 Black Blackening
Agent, free from precious metals,
25 ml
Storage stability: min. 2 years

Alternatively:
for 1 litre of barrel electrolyte:

d) RUTHUNA® 490 Black Makeup Salt,
free from precious metals, 150 g
Storage stability: unlimited

e) RUTHUNA® 490 Black Concentrate,
25 g/l ruthenium, 80 ml
Storage stability: min. 2 years

f) RUTHUNA® 490 Black Blackening
Agent, free from precious metals,
25 ml
Storage stability: min. 2 years

for 1 g of ruthenium:

g) RUTHUNA® 490 Black Concentrate,
25 g/l ruthenium, 40 ml
Storage stability: min. 2 years

h) RUTHUNA® 490 Black Blackening
Agent, free from precious metals
For amount see "Electrolyte Re-
plenishment"

Storage stability: min. 2 years

i) RUTHUNA® 490 Black Makeup Salt
For corrections of the electrolyte
density. See "Operating Conditions"

i) RUTHUNA® 490 Black Blackening
Agent, free from precious metals
Storage stability: min. 2 years

k) For pH corrections, dilute oxalic
acid (AR) and potassium hydroxide
solution (AR) should be available.
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Electrolyte Makeup

Makeup To make up 1 litre of electrolyte, stir
sequence 60 g of RUTHUNA® 490 Black Make-
rack electrolyte: up Salt into 800 ml of deionized
water and dissolve.
Then add 80 ml of RUTHUNA® 490
Black Concentrate and 25 ml of
RUTHUNA® 490 Black Blackening
Agent and fill up to 1 litre with de-
ionized water.
Heat up the electrolyte to 65 °C and
measure the pH-value with a glass
electrode. If required, adjust the pH

to 7.0.
Makeup Due to its neutral pH-value, the
sequence electrolyte is particularly suitable for
barrel barrel applications.
electrolyte:

For using RUTHUNA® 490 Black in
barrels we recommend making up
the electrolgte with 150 g/l of
RUTHUNA™ 490 Black Makeup Salt.
This will make the electrolyte a little
slower, the throwing power will be
better than that of a standard make-
up, plating will be more uniform.

Operating Conditions

Calculation of Coating Thickness and
Plating Time

The maximum coating thickness should not exceed
0.4 pum (cracking).

Coating weightinmg = surfaceincm2x 1.2 X
coating thickness in um
Plating time in minutes =

required coating weight in mg
10 x current in amperes

Electrolyte Replenishment

Electrolyte The electrolyte density normally

density: increases during the lifetime of the
electrolyte.
If the electrolyte density should fall
below 1.05 g/cms3 due to heavy drag-
out, it must be re-adjusted to speci-
fied value by adding RUTHUNA® 490
Black Makeup Salt. 17 g/l of Makeup
Salt will increase the density by

0.01 g/cm3.
Product agita-  Agitation of approx. 5 - 10 cm/s
tion: recommended.
Electrolyte Electrolyte circulation of approx.
agitation: 2 electrolyte volumes per hour
recommended.
Filtration: Continuous filtration through poly-

propylene filters recommended.

Deposition rate: The deposition rate depends on the
current density applied:

- Approx. 1.7 mg/Amin at 0.5 A/dm?
- Approx. 2.5 mg/Amin at 1.0 A/dm?2
- Approx. 3.0 mg/Amin at = 1.5 A/dm?

The electrolyte should be replenished at the latest
after depositing 10 % of ruthenium, otherwise the
deposition speed will drop.

To replenish 1 g of Ru, add to the electrolyte:
40 ml RUTHUNA® 490 Black Concentrate

The Blackening Agent is consumed during plating as
well as by drag-out by e.g. ladling parts. For this
reason the consumption of Blackening Agent differs
depending on the situation.

We recommend monitoring the ruthenium content by
regular analyses, and the concentration of Blackening
Agent and the degree of blackening of the deposits by
comparison with a standardized sample.

Electrolyte Monitoring and Correction

pH-value:

After making up a new electrolyte, the pH-value will
initially drop slightly during operation. This will stop
after some time and then the pH will have a tendency
to rise during operation. Therefore it should be
checked every day with a glass electrode and adjusted
with oxalic acid or potassium hydroxide solution (both
AR quality and diluted 1 : 10) in case the limiting
values are exceeded.

Metallic impurities:

The electrolyte does not attack the usual substrates,
nonetheless it is sensitive to metallic contaminants like
copper, zinc and tin. They can be removed by dummy
plating at 0.1 A/dm2 at room temperature using corru-
gated metal sheets. Contamination with Fe can be
removed by treatment with Umicore lon Exchange
Resin 1.
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Special Process Hints

Precautionary Measures/Safety Hints

Avoiding To avoid the drag-in of metallic im-

metallic purities, make sure that the parts do

impurities: not remain in the electrolyte without
current.

If possible, the parts should also be
lowered into the electrolyte with the
current switched on.

Deposition from RUTHUNA® 490
Black using air agitation is possible
in principle.

Air agitation:

Equipment

Materials: All parts coming into contact with the
electrolyte must be resistant to cor-
rosive chemicals. We recommend
using polypropylene natural and
titanium. All plastic equipment such
as tanks, rack insulations, pumps,
hoses, filter cartridges etc. prior to
use must be rinsed in dilute acid
(e.g. 5 % sulphuric acid) for several
hours and afterwards cleaned of the
contaminated acid by intensive rins-
ing with water which should be
changed several times.

Electrolyte
tanks:

Acid-resistant plastic (polypropylene)

Heating: Adjustable immersion heater with
porcelain or quartz sheath, or Teflon-

coating

Platinized titanium, e. g. PLATINODE
coated with 2.5 um of platinum, or
iridium mixed metal oxide MMO, e.g.
PLATINODE® 167 or 177.

For fixing, we recommend titanium
screws.

Anodes: ®

Anode surface : parts surface at least
2:1

Racks: With acid-resistant coating, contact
points of stainless steel or suffi-
ciently gold-plated

Exhaust sys- An efficient exhaust system is
tem: required

Note

Our information relating to the storage stability refers to stor-
age in closed original storage containers under the conditions
stated on the label.

For information on safety, please see the correspon-
ding Material Safety Data Sheets!

The valid accident prevention regulations and safety
instructions must be observed.

Reference to

Trouble-shoot-  Available on request
ing table:

Analytical
methods:

Available on request

The information and statements contained herein are provided free of
charge. They are believed to be accurate at the time of publication, but
we make no warranty with respect thereto, including but not limited to
any results to be obtained or the infringement of any proprietary rights.

Use or application of such information or statements is at the user's
sole discretion, without any liability on our part. Nothing herein shall be
construed as a license of or recommendation for use which infringes
upon any proprietary rights. All sales are subject to our General Condi-
tions of Sale and Delivery.

Umicore Galvanotechnik GmbH
P.O. Box 12 40 « D-73502 Schwaebisch Gmuend

Delivery address:
KlarenbergstraRe 53-79 « D-73525 Schwaebisch Gmuend

GERMANY

Telephone +49 7171 - 607 01
Fax +49 7171 - 607 316

e-mail: galvano@eu.umicore.com
Www.umicore-galvano.com
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