
 

 

Nickel Plating Solution, Electroless 
Catalog Number: 42308 
 
A semi-bright, high phosphorus, electroless nickel process designed to give a highly corrosion resistant, ductile, stain-
resistant deposit.  Nickel plating solution gives a constant deposition rate with excellent bath stability. 
 
Operating Conditions 

 Range Optimum 
   
Temperature 180-200°F 190°F 
pH 4.5-5.2 4.8 
Nickel concentration (oz/gal) 0.65-0.85 0.80 
Hypophosphite concentration (oz/gal) 3.2-4.5 4.0 
Bath loading (ft2/gal) 0.1-1.0 0.6 
Deposition rate 0.4-0.5 mils/hour 
Solution Life 8-10 turnovers steel or copper 
 5-7 turnovers aluminum 
Recommended container Polypropylene or glass 

 
Physical Properties of Deposit 

Density (g/cm3) 7.75 
Phosphorus content (wt.%) 10.5-13 
Hardness (Rc) 46-47 Rc as plated 
 68 Rc after heating at 750°F, 1 hour 
Melting point, °C 880 
Melting point, °F 1616 
Internal Stress Compressive 
Electrical Resistivity 70-100 microohm-cm 

 
Operating Solution Make-up 
The nickel plating solution may be prepared from liquid concentrates as follows: 
 
Stock # 42308    Solution A 6.0% v/v 
Stock # 42309    Solution B 15% v/v 
Deionized or distilled water  79% v/v 
 
1. Fill a properly cleaned and passivated electroless nickel tank about half full with deionized or distilled water. 
2. Add required volume of Stock # 42309, Solution B. 
3. Add required volume of Stock # 42308, Solution A. 
4. Fill to operating level with deionized or distilled water. 
5. Turn on solution filtering pump and heat to 190°F. 
6. While solution is heating, analyze for nickel concentration and pH (4.8).  Adjust each as required. 
 
Replenishment 
The electroless nickel process is controlled by analyzing for the nickel metal consumed during the operation of the bath.  
For each volume of solution A added to the bath, add 2 volumes of Stock # 43326, replenishing solution C.  The pH of an 
operating bath will hold fairly constant because of the self-regulating pH feature of the bath.  However, if the pH 
decreases, it can be adjusted into range by the addition of a 1:1 solution of ammonium hydroxide and water.  If the pH 
increases, it can be lowered by the addition of a 10% solution of reagent sulfuric acid and water. 
 
Analysis: Nickel 
Use .1M or .0575M EDTA 
 
1. Pipette exactly 10 ml of the electroless nickel solution to a 250 ml flask. 
2. Dilute to 100 ml with deionized or distilled water. 
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3. Add 10 ml ammonium hydroxide. 
4. Add sufficient murexide until yellow-orange color. 
5. Titrate with EDTA to a purple endpoint. 
6. Calculations: 

ml 0.1M EDTA x .078 = oz/gal  oz/gal x 7.5 = g/l 
  ml 0.0575M EDTA x .045 = oz/gal. oz/gal x 7.5 = g/l 
 
Analysis: Hypophosphite 
 
It is not necessary to analyze for sodium hypophosphite as frequently as it is for nickel metal.  However, the operating 
bath should be analyzed for hypophosphite about every three days of continuous operation. 
 
Reagents needed: 
 
  50% v/v Hydrochloric acid aqueous solution and deionized water 
  0.1N Iodine solution 
  0.1N Sodium thiosulfate solution 
  Starch indicator solution 
 
1. Pipette a 5 ml sample of the electroless nickel working bath into a 500 ml glass-stoppered iodine flask. 
2. Add 50 ml of deionized water and 30 ml of 50% hydrochloric acid aqueous solution. 
3. Add 50.0 ml of 0.1N iodine.  Swirl the flask thoroughly to mix, stopper the flask and place it in a dark place for 30 

minutes. 
4. Add 2 ml of starch indicator solution and titrate from a blue to a colorless endpoint.  Note the ml of 1.0N sodium 

thiosulfate used. 
5. Calculation: 

(ml of 1.0N iodine – ml of 0.1N sodium thiosulfate) (0.141) = oz/gal sodium hypophosphite. 
 
Optimum concentration of hypophoshpite is 4.0 oz/gal.  For each 0.1 oz/gal that hypophosphite is low add 0.32 fl. oz. 
Solution C per gallon of operating bath. 
 
Replenishment Guide for 100 gallon Working Solution 
 

ml EDTA % Conc. Ni Content Solution A Solution C 

0.0575M 0.1M  oz/gal g/l qts L qts L 

         

17.8 10.2 100 .80 6.0 0 0 0 0 

16.9 9.7 95 .76 5.7 1 .95 2 1.9 

16.0 9.2 90 .72 5.4 2 1.9 4 3.8 

15.1 8.7 85 .68 5.1 3 2.8 6 5.6 

14.2 8.2 80 .64 4.8 4 3.8 8 7.6 

13.3 7.6 75 .60 4.5 5 4.7 10 9.5 

 
The maximum addition at one time should not exceed 20% or this could result in an overstabilized electroless nickel 
solution.  If larger additions are necessary, they should be added at smaller increments during a course of several 
workloads. 
 
Equipment 
Cleanliness of equipment used for makeup and operation of any electroless nickel bath is extrememly important.  Trace 
quantities of other metal plating solutions can poison an electroless nickel bath.  For example: cadmium and tin-lead 
baths can act as catalytic poisons even if a small quantity of the baths contaminates an electroless nickel bath. 
 
If 316 stainless steel heaters, tank components, pumps, etc., are used, it is recommended they be passivated in a 50% 
solution of concentrated nitric acid with water.  Passivation of stainless steel equipment will prevent electroless nickel 
being deposited on the equipment.  This will save money by eliminating additions to replace the electroless nickel being 
plated on tank walls. 
 
If plastic tanks are used for electroless nickel plating, occasionally the operating bath should be transfer filtered to another 
tank.  Any electroless nickel plating on the tank walls can be stripped with a solution of 50% v/v nitric acid with water.  The 
nitric acid solution should be transferred to a holding tank and the operating electroless nickel tank should be thoroughly 
cleaned and rinsed before putting the electroless nickel solution back into its tank. 



 

 

 
Tanks: Polypropylene, PVC, high density polyethylene, polyethylene lined stainless 

steel or glass 
Heaters:  Electric: 316 stainless steel, Teflon, titanium or quartz.  Use a low watt density   

or derated unit,  Stainless steel heat exchanger is also recommended. 
Filters: CPVC pumps and plumbing, polypropylene bags or tubes. 
Air Agitation Oil-free such as supplied by a low pressure blower, or an “oil-less” compressor. 
 
Preparation of the Surface 
The surface of the object to be plated should be thoroughly cleaned prior to plating.  First, use a brush and a mild 
detergent to scrub the surface and rinse thoroughly.  Next, use a dilute hydrochloric or sulfuric acid solution to remove 
any surface oxides and rinse thoroughly. 
 
 


