Technical Data Sheet

SURTEC NICKEL SULFAMATE
Electronic Grade(EG) Plating Solution
DESCRIPTION
Nickel Sulfamate plating processes are well known for producing high-purity nickel deposits with
low internal stress. However, it is essential to maintain the proper bath chemistry and purity to
achieve the best performance and realize the full benefits of these solutions. SURTEC NICKEL
SULFAMATE CONCENTRATE-ELECTROLESS GRADE (NSCEG) makes this possible by providing simple
and contaminate free nickel replenishment.
NSCEG is a purified liquid concentrate of nickel sulfamate containing a minimum of 24 oz./gal. of
nickel. No other chemicals have been added to the NSCEG concentrate. It can be used as the primary
ingredient in making up a new solution, or as a maintenance additive for existing solutions.
APPLICATIONS
The high purity, low stress properties of the NSCEG process makes it ideal for high quality, precision
plating applications. These include CD and video electroforming, plating for electronics,
electroforming and other applications where purity and deposit stress are critical.
REPLENISHMENT to EXISTING SOLUTIONS
1 gallon of NSCEG added to 100 gallons of plating solution will increase the nickel metal content 0.24
oz/gal. (1.8 gm/L)
NEW SOLUTION MAKE-UP
100 GAL.
NSCEG
42.5 gallons
Boric Acid
37.5 pounds
Surtec ACEG
2.5 pounds
Surtec WAEG
0.3 gallons

1. Add 75% of the required water
2. Add NSCEG

3. Heat to 120°F
4. Add Boric Acid with agitation until completely dissolved.

NOTE: Boric Acid solubility is temperature dependent as shown.
Room Temperature
100°F
120°F
130°F

4.0 oz/gal
5.0
6.0
6.25

5. ACEG with agitation
6. Adjust pH to operating range
7. Add WAEG
OPERATING CONDITIONS
Nickel Metal: oz/gal
g/L
EG
AC : oz/gal
g/L
EG
WA : % volume
Boric Acid:
pH:
Temperature:
Current Density:

Range
9.0-12.0

Recommended
10.2

0.30-0.50

0.4

0.2-0.4
Refer to temp chart.
3.8-4.4
100-130oF
5-200 ASF

0.3

ANODES
Refer to ACEG Technical Data Sheet for recommended nickel anode material.
AGITATION
Solution agitation is important to obtain smooth, pit-free deposits and good deposition rates.
Agitation may be provided by clean filtered air from a low pressure blower, solution circulation by
pump, or cathode movement.
SAFETY & HANDLING
Refer to Safety Data Sheets
ANALYTICAL CONTROL

Nickel Concentration Analysis
Reagents: Conc. ammonium hydroxide (NH4OH), Murexide indicator mix,
Standard E.D.T.A. solution 0.0575M
Procedure:
1. Pipette 2 mL of working solution into 250 mL Erlenmeyer flask.
2. Add 100 mL of distilled water.
3. Add 10 mL of concentrated ammonium hydroxide.
4. Add 0.2 g of murexide indicator.
5. Titrate immediately with 0.0575M E.D.T.A. solution to a violet end-point.
Calculation:
g nickel metal/L = mL standard E.D.T.A. x 1.69
Boric Acid Analysis
Reagents: Bromcresol purple indicator (0.1% Bromcresol purple, sodium salt in water)
0.5N sodium hydroxide (NaOH), Mannitol
Procedure:
1. Pipette 5 mL of working solution into 100mL beaker.
2. Add 4 drops of Bromcresol purple indicator.
3. Titrate with 0.5N sodium hydroxide until solution just turns blue. Record as reading A.
4. Add mannitol, stirring well, until a thin, yellow-green paste is produced.
5. Titrate with 0.5N sodium hydroxide until paste turns light blue. Record as reading B.
Calculation:
g boric acid/L = (B-A) x 6.15

Technical Data Sheet
Surtec ACEG Analysis (Chloride)
Reagents: Calcium carbonate (CaC03),Potassium chromate solution (20 g/L) (K2Cr04) 0.05N silver
nitrate (AgN03)
Procedure:
1. Pipette 5 mL of working solution into 250 mL Erlenmeyer flask.
2. Add 100 mL of distilled water.
3. Add 1 gram of calcium carbonate.
4. Add 2 mL of potassium chromate solution.
5. Titrate to pink endpoint with 0.05N silver nitrate.
Calculation: g/L SURTEC ACEG = mL 0.05N silver nitrate x 0.95
oz/gal SURTEC ACEG = mL 0.05N silver nitrate x 0.127

pH Determination
Measure pH values with a pH meter using a glass electrode. pH papers may be used if they are
corrected to read electrometric values in sulfamate nickel solutions.
Surtec WAEG (Wetting Agent)
See Stalagmometer procedure on SURTEC WAEG technical data sheet
Stress Determination
The Brenner-Senderoff Contractometer is recommended for determination of deposit stress.
Spot Check For Peroxide
Procedure:
1. Place one drop of 10% potassium iodide on a filter paper.
2. Add one drop of plating solution.
3. Add one drop of starch indicator.
4. If a blue color appears, peroxide is present.
PURIFICATION
Since most contaminants are detrimental, in some way, to electrodeposits, the best policy is to
avoid their accidental introduction into the plating solution. Good housekeeping techniques can
eliminate many unnecessary shutdowns. Removal of these impurities is accomplished by executing
one of the following purification procedures:
Purification — Metallic Contamination
Metallic contaminants such as copper, lead and zinc can be removed from sulfamate nickel
solutions by "dummy" electrolysis using corrugated cathodes. The recommended current density is
2 to 5 ASF (22 to 55 A/m2). Agitation increases the efficiency of the dummying operation. The
amount of electrolysis necessary is usually estimated at 5 amp hours per 100 gallons (1.3 amp hours
per 100 liters) per hour of plating. Experience will dictate whether this is adequate or in excess.
Where the plating tank is unused for sufficient periods, the purification may be carried out in the
tank itself. For most installations, however, it is advisable to provide a separate compartment or
tank so that the solution may be dummied during the plating operation.
Iron and trivalent chromium may be removed from solution by precipitation at
high pH as follows:
1. Pump solution into treatment tank.
2. Raise temperature to 130° to 140°F. (54° to 60°C.) and raise pH above 5.2
with additions of nickel carbonate.
3. Add 1 pint of 30% hydrogen peroxide per 100 gallons (100 mL per 100 L) of solution.
This oxidizes the iron and reduces the chrome.
4. Raise the temperature to 140° to 150°F. (60° to 66°C.) for one hour to remove
peroxide. (Presence of peroxide may be determined as outlined in the "Analysis" section.)

5. Allow solution to settle and cool for four to five hours.
6. Filter to remove precipitates.
7. Adjust temperature to proper operating level.
8. Lower pH to normal operating level with Sulfamic Acid.
Purification — Organic Contamination
Organic contamination may be removed from the nickel solution by treatment with
activated carbon. Carbon treatment should be conducted in a separate treatment
tank since both activated carbon and nickel carbonate are difficult to remove from
the walls and floor of the tank and cause deposit roughness if they are not completely
removed. Addition of a filter aid, i.e. diatomaceous earth, to the solution expedites filtration.
1. Pump solution into treatment tank.
2. Raise temperature to 54-60C.).
3. Add 3 to 5 pounds of fresh activated carbon per 100 gallons (350-600 g/100 L)
of solution and agitate for 3 to 4 hours. The addition of 100 mL 30% hydrogen peroxide
per 100 L of solution often aids in the removal of stubborn organics.
4. Allow solution to settle at least 4 hours (preferably overnight).
5. Filter the solution into cleaned plating tank.
To save both time and labor, the carbon treatment and the high pH treatment for removal of iron
and/or trivalent chrome may be combined.
Stress Control
Nickel deposits from a sulfamate electrolyte may become highly stressed when the solution
contains excess quantities of inorganic contaminants. Removal of the contamination usually
restores the low deposit stress. The most effective method of purification is dummy electrolysis
at a current density of 3 to 5 ASF (3.3 to 5.5 A/dm2). A large corrugated cathode area is
recommended.
TERMS, CONDITIONS AND WARRANTY
The following terms, conditions and warranty extend to the sale of all So Clean Solutions, LLC (hereinafter “Seller”) products or services
requested by customer or any other party. All specifications and representations made on the face of this document are incorporated herein by
reference. WARRANTY: Unless otherwise noted, Seller, warrants for a period of one year from the date of manufacture that all products
delivered to the customer shall be free from defects. All warranty claims with respect to any alleged defect must be received by the seller
within the one year after manufacture date of the goods. Upon timely receipt of verifier claims, Seller, at Seller’ option, will replace or refund
the purchase of the alleged defective materials. Seller disclaims all other warranties in connection with the goods or services, expressed or
implied, as to any matter whatsoever, including without limitation, disclaimer of: Condition, Merchantability, and Fitness for any particular
purpose. Seller also disclaims all other warranties in connection with goods provided to buyer, which are not properly maintained, used or
inspected.
LIMITATION OF DAMAGE: The liability, if any, of seller and its agents, servants, representatives or employees with regard to goods and/or
services for any claims, costs, damages, losses, liabilities and expenses for which they are or were legally liable, whether arising in negligence or
in tort, contract or otherwise, shall not exceed in the aggregate the agreed upon price for the goods or services. In no event shall the Seller or
its agents, servants, representatives or employees be liable for indirect, special or consequential damages (subject to state by state application
of Mag-Moss, 16CFR 701.3). APPLICABLE LAW AND DISPUTE: Any dispute arising under the sale of goods shall be governed by the laws of the
State of Illinois and applicable federal laws. Any dispute, which arises which is not resolved by parties shall be referred to `11and exclusively
pursuant to commercial arbitration rules of the American Arbitration Association of Illinois and its decision shall be enforceable upon entry with

a court of competent jurisdiction. The Arbitrator shall not have the power or authority to change or modify or otherwise alter the terms of the
Buyers order or written agreement between the parties and the arbitrators’ decision shall be based on information outlined in the warranty
sections and other materials from Seller according to applicable state and federal law. Each party shall bear its ‘own costs in such arbitration
proceeding. Pending the resolution of the problem, the Buyer may proceed under the terms and conditions of the order and all documents
incorporated therein. BUYER acknowledges that it has: (1) full knowledge of the hazards associated with the storage, distribution and the use of
the Sellers’ products; (2) Buyer assumes all responsibility for warning its personnel and any third parties of such hazards. It is the responsibility
of the Buyer to comply with all statutes and regulations concerning the storage, handling, transportation and the use of Sellers’ products
shipper to Buyer by Seller.
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