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RHODUNA® 471 Black

Operating Instructions
Edition: 23 May 2019

Acidic electrolyte for the deposition of
decorative, anthracite to black coatings

e Adjustable degree of blackening

e Good colour constancy

e Brightness retaining

e Easy electrolyte maintenance

Electrolyte Characteristics

RHODUNA® 471 Black is an acidic electrolyte from
which decorative, anthracite to black coatings can be
deposited in rack operation. The electrolyte is easy to
operate, the degree of blackening is adjustable. The
deposits have a good colour constancy and retain their
brightness. For very dark layers, a two-step process
can be used.

For achieving very dark results, anodic post-treatment
of the coatings in a special post-treatment belonging to
the process is required. Only this post-treatment will
give very dark layers their final colour.

1) RHODUNA® 471 Black Electrolyte

Rhodium 29/l (2.8-2.2gll)
content:

pH-value: 1.7 (2.0-2.0)
Temperature: 60 °C (55 -65 °C)

Current density: 0.5 A/dm? (0.25 — 2 A/ldm?)

0.01 pm/min at 0.25 A/dm?
0.03 pm/min at 0.5 A/dm?
0.04 pm/min at 1.0 A/dm?

2) RHODUNA® 471 Black Post Treatment

Deposition
speed:

Metal content:  Free from precious metals
(25 -35 °C)

4 volts, anodic

Temperature: 30°C
Voltage:
Treatment time: 3 min.

Cathodes: Stainless steel

Coating Characteristics
Coating: Rhodium
Colour: Grey to anthracite (black)

Density of the
coating:

Approx. 12 g/cm?3

Max. coating
thickness:

Approx. 0.7 um

Form of Supply

1) RHODUNA® 471 Black

Electrolyte
makeup:

Electrolyte
replenishment:

Electrolyte
correction:

a) RHODUNA® 471 Black
Initial Concentrate
Contains rhodium, with 20 g/l Rh
100 ml for 1 litre of electrolyte
Storage stability: min. 2 years

b) RHODUNA® 471 Black
Blackening Agent
Free from precious metals
50 - 300 ml for 1 litre of electrolyte
Storage stability: min. 2 years

¢) RHODUNA® Black Replenisher
Solution
Contains rhodium, with 50 g/l Rh
20 ml for 1 g of coating deposited
Storage stability: min. 3 years

d) RHODUNA® 471 Black
Blackening Agent (as item b)
Dosing as required

For corrections, the following
components are available:

10 % sulphuric acid, AR quality

10 % potassium hydroxide,
AR quality

2) RHODUNA® 471 Black Post Treatment

Electrolyte
makeup:

Electrolyte
replenishment:

e) RHODUNA® 471 Black
Blackening Agent (as item b)
130 ml for 1 litre of electrolyte

f) RHODUNA® 471 Black
Blackening Agent (as item b)
Dosing as required
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Electrolyte Makeup

1) RHODUNA® 471 Black

Makeup
sequence:

For 1 litre of RHODUNA® 471 Black
electrolyte, 100 ml of RHODUNA®
471 Black Initial Concentrate and,
depending on the desired degree of
blackening, 50 to 300 ml of
RHODUNA® 471 Black Blackening
Agent are required.

With constant stirring slowly add 50
to 300 ml of RHODUNA® 471 Black
Blackening Agent to approx. 500 ml
of warm (60 °C) deionized water,
followed by 100 ml of RHODUNA®
471 Black Initial Concentrate.
Afterwards fill up to 1 litre with deion-
ized water, heat to operating temper-
ature and adjust the pH-value if
necessary.

2) RHODUNA® 471 Black Post-Treatment

Makeup
sequence:

For 1 litre, 130 ml of RHODUNA®
471 Black Blackening Agent are
required. Dilute to 1 litre with
deionized water.

Operating Conditions

1) RHODUNA® 471 Black

Rhodium
content:

Concentration
of RHODUNA®
471 Black
Blackening
Agent:

Operating tem-
perature:

pH-value:

Density:

29/l  (1.8-22g/)

50 - 300 ml/l BA

Depending on desired degree of
blackening, possible post-treatment
(PT) and current density (CD)
according to CIE L*a*b*:

For example:
BA No PT | With CD
[mi/T] PT [A/dm?]
50 L*65 L*59 0.5
200 L*62 L*56 0.5
300 L*55 L*50 0.25
60°C (55-65°C)

1.7 (1.0 - 2.0)

Depending on the amount of
RHODUNA® 471 Black Blackening
Agent used:

1.5 with 200 ml/I Blackening Agent
1.7 with 300 ml/I Blackening Agent

Approx.1.019 g/cm3,

Depending on the amount of
RHODUNA® 471 Black Blackening
Agent used; rising

Parts agitation:

Anodes:

Current density:

Deposition rate:

Current
efficiency:

Deposition
speed:

Moderate parts agitation (5 cm/sec)
is required for reaching a uniform
colour.

Platinum or platinized titanium, e.g.
PLATINODE® coated with 2.5 um of
platinum

0.5 A/dm? (0.25 — 2 Aldm2)

Approx. 7.0 mg/Amin at 0.25 A/dm?
Approx. 6.5 mg/Amin at 0.5 A/dm?2
Approx. 5.2 mg/Amin at 1.0 A/dm2

With 300 mI/l RHODUNA® 471 Black
Blackening Agent

Approx. 30 % at 0.5 A/dm?2

0.01 um/min at 0.25 A/dm?
0.03 pm/min at 0.5 A/dm?
0.04 pm/min at 1.0 A/dm?

With 300 ml/l RHODUNA® 471 Black
Blackening Agent

2) RHODUNA® 471 Black Post-Treatment

Operating tem-
perature:

pH value:

Electrolyte
density:

Voltage:

Parts agitation:
Cathodes:
Treatment time:

Effect:

30°C  (25-35°C)

4.3
Approx. 1.002 g/cm3

4 volts, anodic.
The post-treatment should be carried
out voltage stabilized.

Required
Stainless steel
3min (1 -7 min)

The L* value of the RHODUNA® 471
Black layers will drop by approx. 5
units by the RHODUNA® 471 Black
Post-Treatment.

Above an L* value of L*68, the layers
will not become any darker by the
post-treatment. In this case the post-
treatment will not be necessary.

RHODUNA_471_oi.docx/1/05-2019/LR

2 0of5



Umicore Galvanotechnik GmbH

RHODUNA® 471 Black

Electrolyte Replenishment

1) RHODUNA® 471 Black

The electrolyte should be replenished at the latest after
extracting approx. 10 % of its rhodium content
(0.2 g Rh/1).

To replenish 1 g Rh, add to the electrolyte:
— 20 ml RHODUNA?® Black Replenisher Solution and

— if required or after an analysis RHODUNA® 471
Black Blackening Agent

An overdose of RHODUNA® 471 Black Blackening
Agent should be avoided as this may result in lower
current efficiency and coating thickness (pale,
iridescent coatings).

Furthermore, a too high content of RHODUNA® 471
Black Blackening Agent will result in concentration
precipitates when the electrolyte cools down. In this
way any possible overdoses can be removed. The
precipitates will redissolve when the electrolyte is
warmed to operating temperature again.

2) RHODUNA® 471 Black Post-Treatment

The post-treatment solution will gradually lose its effect
and from time to time has to be replenished with 30 —
60 ml/l of RHODUNA® 471 Black Blackening Agent.

If this should not be successful, make up a new post-
treatment electrolyte if required.

Electrolyte Monitoring and Correction

Keep clean. Cover when not in use and remove
platinized titanium anodes from the electrolyte. If not
used for a longer period of time, store electrolyte in
closed containers. Turbid electrolytes should be filtered
at operating temperature.

For removing dragged-in organics, an active carbon
treatment with 2 g/l of active carbon is permitted.
Apart from a little rhodium, no essential electrolyte
components will be removed from the electrolyte.

Special Process Hints

Pre-treatment:  The articles to be plated have to be
free from oxide, oil, and grease. Be-
fore plating, adequate degreasing,
pickling as well as thorough rinsing
operations should always be guar-

anteed.

The quality of the previous coating
essentially determines the quality of
the RHODUNA® 471 Black final
finish. If the previous coating is matt
for example, due to the light scatter-
ing the RHODUNA® 471 Black
coating will appear more greyish
than anthracite-coloured or black on
matt surfaces.

Intermediate
coating:

Two-step
process for
very dark
layers:

Post-treatment:

Drying:

Items should be given a preliminary
pure palladium coating (e.g.
PALLUNA® 457), followed by gold
striking. If required, the intermediate
palladium coating may be left out,
gold-plating (with e.g. AURUNA®
215) is absolutely essential, how-
ever.

Prior to plating, passive or temporar-
ily stored coatings must be complete-
ly activated. Then rinse carefully to
prevent components of the pre-treat-
ment solution from contaminating the
rhodium electrolyte. To ensure good
adhesion on the substrate, plating
must take place wet in wet.

If very dark layers are to be
produced with RHODUNA® 471
Black, it will often be helpful to
proceed in two steps to prevent
cracks in the layers.

Step 1.
e 200 ml/l RHODUNA® 471 Black
Blackening Agent,
e pH:15
e Current density: 0.5 A/dm?2
e Approx. 3 min for 0.1 um

For anthracite coatings with approx.
L*62.

Rinsing the parts between Step 1
and Step 2 is advantageous.

Step 2:

e 300 ml/l RHODUNA® 471 Black
Blackening Agent,

e pH:1.7
e Current density: 0.25 A/dm?
e Approx. 5 min for 0.1 pm

For black coatings with approx. L*55.

After sufficient rinsing, place the
parts in the post-treatment solution
and connect them anodically
(stainless steel cathode).

Then rinse in warm (approx. 70 °C)
deionized water.

The layers coated with black rhodium
are best dried in a drying oven with
circulating air at 70-80 °C. The parts
should remain in the oven for at least
15 minutes.

Blow-off drying of the layers is not
sufficient! Blooming of the layers
may possibly occur!

Drying by means of hot steam should
be avoided since this will adversely
affect the layer.
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Treatment — Pre-treatment (degreasing, in-
sequence: termediate layers, activating)
— Acid dip in dilute sulphuric acid
(5 % vol.)
— Rinsing

— Black rhodium plating in
RHODUNA® 471 Black (step 1)

— Rinsing

— Black rhodium plating in
RHODUNA® 471 Black (step 2;
if required)

— Rinsing (static rinse)

— Rinsing

— Post-treatment in RHODUNA®
471 Black Post Treatment,
anodic, voltage stabilized

— Rinsing

— Thorough rinsing in warm,
deionized water (30 — 60 sec)

— Drying
Layer If the thickness of a layer produced
thickness: with RHODUNA® 471 Black is

determined by means of an XRF
measurement, the result will often

deviate considerably from the reality.

The actual layer thickness (cross
section determination) will be 2 — 3
times higher than the XRF result.

Other: All plastic parts coming into contact

important! with the electrolyte, i.e. electrolyte
tanks, rack insulation, pump and
hoses, before use must be acidified
for approx. 24 hours in 5 - 10 % by
volume cold sulphuric acid and then
carefully rinsed with water.

Prior to use, new filter cartridges
must be boiled for approx. 3 hours in
10 % by volume sulphuric acid. They
should then be inserted into the
pump and rinsed with water. It is
essential to change the water several
times.

2) RHODUNA® 471 Black Post-Treatment

Electrolyte Plastic tank, ideally polypropylene
tanks:

Agitation: Parts must be agitated

Cathodes: Stainless steel

Surface ratio
cathode : parts approx. 1: 1

Power source:  Rectifier, infinitely variable, with
ammeter / voltmeter

Note

Equipment

1) RHODUNA® 471 Black

Electrolyte Acid-resistant plastic tank, ideally

tanks: polypropylene (glass or porcelain
may also be used)

Agitation: Parts must be agitated

Racks: The layers produced with
RHODUNA® 471 Black are poor
conductors. To ensure sufficient
contacting of the parts to be plated,
the racks always have to be freed
from any adhering RHODUNA® 471
Black layers, or they should be
replaced.

Anodes: Platinum or platinized titanium, e.qg.

PLATINODE® coated with 2.5 um of
platinum in molten salt process.

Surface ratio anodes : item at least
1:1.

Distance between anode and item:
at least 5 cm.

If the anodes are suspended on
wires or tapes, these must also be
made of titanium or platinized tita-
nium.

Power source:  Rectifier, infinitely variable, with
ammeter

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

Precautionary Measures/Safety Hints

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

The valid accident prevention regulations and safety
information must be observed!
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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
Conditions of Sale and Delivery.

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

Delivery address:
Klarenbergstrale 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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