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e Electrolyte for the electrolytic deposition of
nickel-phosphorus alloy layers

e Phosphorus content > 11 %, X-ray amorphous
e Alternative to conventional Electroless Nickel

e Excellent corrosion protection by NIPHOS®
combined with hard chromium

e For rack operation

e Free from chloride, ammonium and heavy metals,
pH-stable

Electrolyte Characteristics

From NIPHOS® 968, bright nickel-phosphorus alloy
coatings can be electrolytically deposited in rack
operation.

NIPHOS® 968 is chloride-free and apart from nickel
contains no further heavy metals such as lead or
cadmium (RoHS compliant).

The phosphorus content of the coatings is approx.
12 %. The hardness of the layers as plated is
550 HV 5.

By using a combination of NIPHOS® and hard
chromium, the thickness of the chromium layer and
therefore the amount of Cr 6+ used can be reduced —
at the same time improving the properties of the
complete layer.

Layers deposited from NIPHOS® 968 can also be used
as alternatives to high-phosphorus layers from electro-
less nickel electrolytes.

As an electrolytical process, NIPHOS® avoids many
drawbacks of the electroless process without losing
the characteristics.

Nickel content: 409/l (30 - 50 g/l)

Phosphorus 209/l (15-25g/l)
content:

pH-value: 2.6 (2.2-2.7)
Temperature: 60 °C (50-75°C)
Current density: Rack: 4 A/dm2 (2 - 5 A/ldm?)

Deposition Rack: 0.4 pm/min at 4 A/dm?
speed at 60°C:
Thickness Rack: 2.5 min/um at 4 A/dm?

growth at 60°C:

Coating Characteristics

Coating: Nickel-phosphorus

Alloy Nickel: 87 -89 %

composition: Phosphorus: 13 -11 %

Hardness: 550 - 600 HV 0.05 as plated, up to
1,200 HV 0.05 after heat treatment
(400 °C, 1 h)

Abrasion: 25 mg/1,000 strokes

7 mg/1,000 strokes after HT
(400 °C, 1 h)
(Taber Abraser, CS-10)

Form of Supply

Electrolyte a) Nickel Sulphate, puriss.
makeup: (NiSO4 x 7 H20)
190 g to make up 1 litre of
electrolyte

Storage stability: unlimited

b) NIPHOS® 968 Concentrate 1
320 ml to make up 1 litre of
electrolyte
Storage stability: min. 3 years
Store in a cool (£ 40 °C) place!

c) NIPHOS® 968 Concentrate 2
33 ml to make up 1 litre of
electrolyte
Storage stability: min. 3 years
Store in a cool (£ 40 °C) place!

d) Sulphuric acid 94 — 88 %,
chem. pure
Storage stability: unlimited

e) NIPHOS® 968 Brightener 1
10 ml to make up 1 litre of
electrolyte
Storage stability: min. 3 years
Store in a cool (£ 40 °C) place!

Electrolyte f) NIPHOS® 968 Concentrate 1

replenishment: (contains 62 g/l of phosphorus)
0.8 - 1 litre per 1,000 Ah
Storage stability: min. 3 years
Store in a cool (< 40 °C) place!

g) NIPHOS® 968 Brightener 1
0.1 - 0.2 litre per 1,000 Ah
Storage stability: min. 3 years
Store in a cool (< 40 °C) place!

Electrolyte h) Nickel Sulphate, puriss.
correction: (NiSO4 x 7 H20)
Storage stability: unlimited

i) Sulphuric Acid 94 - 98 %,
chem. pure
Storage stability: unlimited

j) Sodium Hydroxide puriss.
(5 % solution)
Storage stability: unlimited

k) NIPHOS® 968 Concentrate 2
Storage stability: min. 3 years
Store in a cool (< 40 °C) place!
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Electrolyte Makeup Operating Conditions
Preparations: All plastic parts coming into contact Optimum Permissible range
with the electrolyte, i.e. electrolyte . . )
tanks, spare tanks, rack insulation, Nickel content. 40 g/l (30 - 50 g/h)
barrels, pumps or hoses, prior to use Phosphorus 20 g/l (15 -25 g/l
must be acidified for approx. 24 content:
hours in 5 - 10 % sulphuric acid. ; } 0 .75 0
Then the tanks or the equipment ‘?grearti?gg tem- 60°C (50-75°C)
have to be carefully cleaned and ’
rinsed with deionized water until pH-value: 2.6 (2.2-2.7)
acid-free (check with pH paper). Agitation: Product agitation 5 m/min (rack),
Makeup se- Fill the operating tank to 40 % of the additional air agitation possible
quence: final volume with deionized water. Filtration: Continuous
1[\—|I|1Fe>|r—]| Sg% tg“gg%%‘ﬂi?‘t?;gulnfngf Current density: Rack: 4 A/dm? (2 - 5 A/dm?)
NIPHOS® 968 Concentrate 2. Voltage: Up to 10 volts
Attention: Now adjust the pH-value to CflfJ.rr.ent . Approx. 50 % at 60 °C
3.2 with dilute sulphuric acid. etficiency:
. ) . )
Stirring constantly, then dissolve the SDeepeods'ltlon Rack: 0.4 ym/min at 4 A/dm
calculated amount of Nickel Sulphate. peed.
Add the necessary amount of Thickness Rack: 2.5 min/um at 4 A/dm?2
Brightener 1 and fill up to operating growth: _
volume with deionized water. Alloy: Nickel-phosphorus, X-ray
amorphous
Then heat the electrolyte to oper- P ) )
ating temperature (60 °C). Alloy 87 - 89 % by weight nickel
) ] composition: 13 - 11 % by weight phosphorus
Finally adjust the pH-value to 2.6 . . . .
(measured at 60 °C) with chemically Since the operating conditions are determined by
pure sulphuric acid (10 % by vol- equipment and article loading and thus vary consider-
ume) or sodium hydroxide (5 % ably, these data are only reference values!
solution).
The electrolyte is ready for use now. Calculation of Coating Thickness and
CAUTION: When making up the electrolyte, the P|ating Time
personnel must wear the necessary . _
protective clothing such as protective Coating inmg = surface in cm?x 0.78 x
goggles, protective gloves, dust coating thickness in pm
respirator etc. Ti ‘ . required coating in mg
Example: 1. Final electrolyte 100 | IMe OT exposure In min- = =778 x current in A
volume:
2. Initial volume of de-
ionized water (60 °C): 401
3. Amount of NIPHOS® 968
Concentrate 1: 321
4. Amount of NIPHOS® 968
Concentrate 2: 3.31
5. Adjust pH-value to 3.2
6. Amount of Nickel
Sulphate: 19 kg
7. Amount of NIPHOS® 968
Brightener 1: 1.01
8. Adjust pH-value to 2.6
9. Amount of deionized
water: up to 100 |
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Electrolyte Replenishment, Electrolyte
Monitoring and Correction

Special Process Hints

Nickel and phosphorus are replenished after analytical
control.

The pH-value should always be checked several times
a day. Corrections of the pH-value to specified value
with dilute sulphuric acid or a 5 % sodium hydroxide
solution.

During operation, NIPHOS® 968 Concentrate 1 and
Brightener 1 are being consumed. The consumption
depends on a number of factors and varies from case
to case. Under normal loading, the following values
may serve as a rough guide:

Consumption per 1,000 Ah (approx. 500 g of alloy):

NIPHOS® 968 Concentrate 1: 0.8-11
NIPHOS® 968 Brightener 1: 0.1-0.21

depending on drag-out losses.

The chemicals should always be replenished during
production stops; with continuous addition, the addi-
tives should never be added above the goods but into
the anode area, better directly in front of the inlet
manifold of the pump.

If analyses are to be carried out by the electrolyte
supplier, an electrolyte sample of at least 2 litres is
absolutely essential for this purpose.

How the additives work:

NIPHOS® 968 Concentrate 1

Concentrate 1 is used for adjusting the phosphorus
content of the electrolyte. A lack is indicated by
reduced incorporation of phosphorus in the layer.

NIPHOS® 968 Brightener 1

improves throwing power and brightening capacity of
the electrolyte. A lack is indicated by pitting and matt
deposits in low current density areas. Overdosing re-
sults in a reduced incorporation of phosphorus in the
layer.

Influence of important electrolyte parameters:

pH-value:

If the pH-value is too low, the current efficiency of the
electrolyte will drop. A higher phosphorus content will
be incorporated in the layer.

If the pH-value is too high, a higher current efficiency
will be reached, the phosphorus content of the layer
will drop, however.

Current density:

The incorporation of phosphorus in the layer depends
on the current density: low current densities will result
in an increased incorporation of phosphorus in the
layer, high current densities will result in a reduced
incorporation.

Pre-treatment:  Place the parts in the electrolyte free
from oxides and grease. Adequate
degreasing and subsequent acid dip
in dilute acids should always be
guaranteed in addition to careful
rinsing steps.

Post-treatment: After plating with NIPHOS® 968,
thoroughly rinse in cold water, dry, or
carry out corresponding further

treatment.
Purification If purification with H20; / active
operations: carbon should prove unavoidable,

proceed as follows:

Pump the electrolyte into a spare
tank. Add 1 ml/l of hydrogen peroxide
(35 %), stir well, and allow to react
for approx. 1 hour.

After that add to the electrolyte 2 g/l
of active carbon (zinc-free) for acidic
electrolytes and stir for 2 - 3 hours.
After the active carbon has settled
down, ideally overnight, carefully filter
the electrolyte into the cleaned oper-
ating tank, and discard the precipi-
tate. The active carbon should be
completely removed now.

Then add 5 - 10 ml/l NIPHOS® 968
Brightener 1. After reaching operat-
ing temperature, the electrolyte is
ready for use again.

For removing metallic impurities, we
recommend dummy plating at low
current densities. Afterwards the
electrolyte has to be readjusted to
specified values after analysis.

Coating combi- As a supplement to hard chromium

nations: plating, we recommend combining
the following coatings:
1. NIPHOS® 968: 8-12 pm
Hard chromium: 10 - 15 pm
2. Nickel (semi-bright): 2 um
NIPHOS® 968: 2-10 um
Hard chromium: 10 - 15 ym

Depending on the process used, an
activation (e.g. degreasing or nickel
strike) may be required between the
individual process steps.

NIPHOS_968_oi.doc/1/07-2014/wg

30f4



Umicore Galvanotechnik GmbH

NIPHOS® 968

Equipment

Reference to

Electrolyte Plastic tanks of acid-proof and tem-
tanks: perature-resistant material up to
75 °C, preferably polypropylene or
tanks lined with hard rubber or
plastic.

Heating: Heaters of porcelain or stainless
steel are recommended.

Filtration: Continuous filtration (pore size
<5 um, preferably PP depth filter
cartridges) is absolutely essential,
the recirculated volume should be at
least 2 - 3 times the electrolyte
volume per hour.

Rectifier: For rack operation, rectifiers with an
output voltage of at least 10 V are
required.

Racks: The plating racks have to be coated

with acid-proof and temperature-
resistant (75 °C) plastic.

Anodes: Ni S anodes meeting at least the re-
quirements of DIN Standard 1702
should be used.

For sheet anodes, we recommend
economy anode holders with acid-
proof plastic coating; the anodes
have to be provided with acid-proof
anode bags which should be acidi-
fied prior to first use.

Pellets should be filled into titanium
anode baskets which have to be
provided with anode bags as de-
scribed above.

With rising nickel content, insoluble
mixed metal oxide anodes MMO type
PLATINODE® 177 can be used as
well, either alone or in combination
with nickel anodes.

Other: All other equipment such as pumps,
filtering equipment, barrels etc. has
to be acid-proof and temperature-
resistant (75 °C).

Note

Analytical Available on request
methods:
Wastewater Available on request
treatment:

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 Con-
ditions 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

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

Precautionary Measures/Safety Hints

For information on safety, please see the correspond-
ing Material Safety Data Sheets!

The current regulations for the prevention of accidents
and safety instructions have to be complied with.
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