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887 HIGH PHOSPHORUS 

ELECTROLESS NICKEL SYSTEM 
 

ACCU-LABS 887 is an advanced, RoHS compliant, electroless nickel-plating process 

specially formulated to deposit a semi-bright, high phosphorus-nickel alloy exhibiting 

high intrinsic corrosion resistance. 

 

The ACCU-LABS 887 process is recommended where superior corrosion resistance is 

desired. Uses include various components in the oil and gas industries, printing, 

aerospace and the chemical processing industries. The high phosphorus content of the 

deposit adds to its functional properties including low stress, minimum fatigue loss, as 

well as good wear resistance and lubricity compared with other (as plated) electroless 

deposits. The narrow melting range of the deposit makes it suitable for certain brazing 

applications. 

 

ACCU-LABS 887 is supplied as a multi-component, liquid system. 887-M and 

887-N are used for make-up. Bath concentration and pH are maintained using 887-

N and either 887-RH (ammoniated) or 887-R (non-ammoniated). 

 

ACCU-LABS 887 deposits pass nitric acid test. 887 is capable of deposition rates up to 

0.0006 inches (15μm) per hour without sacrificing bath stability. Optimum phosphorus 

levels are usually obtained at plating rates of 0.4-0.5 mils (10-12.5 μm) per hour over the 

life of the bath. 

 

 

FEATURES/BENEFITS: 
 

• Excellent Corrosion Resistance 

• Non-Magnetic 

• Good Ductility, Low Stress Deposits  

• Minimal or No Porosity 

• Used for Barrel or Rack Plating 

• Lubricity, Wear and Abrasion Resistance 

• Narrow Melting Point, Suitable for Brazing 

• Good Stability, Long Life 

• Effective Low Solution Loading Performance 

• RoHS Compliant Chemistry 
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OPERATING CONDITIONS: 
 

 
Nickel Concentration 

pH 

Optimum 

0.8 oz/gal (6.0 g/l) 

4.6-4.8 

Range 

0.77-0.83 oz/gal (5.8-6.2 g/l) 

4.6-5.1 

Operating Temperature 
Bath Loading 

188°F (87°C) 
0.3 ft

2
/gal (0.7 dm

2
/l) 

185-192°F (85-89°C) 
0.1-0.5 ft

2
/gal (0.25-1.25 dm

2
/l) 

Plating Rate 0.4 mils/hr (10 microns/hr) 0.4-0.6 mils/hr (10-15 microns/hr) 

 

 

PHYSICAL PROPERTIES: 
 

Typical Results 
 

Phosphorus Content, wt % 10 to 12 

Melting Point (eutectic) 1620°F (880°C) 

Coefficient of Thermal Expansion, μm/m/°C 13 to 15 

Thermal Conductivity, cal/cm/sec/°C 0.0105 

Electrical Resistivity, micro ohm/cm  50 to 100 

Magnetic Properties                                                                Non-Magnetic 
Hardness 

Knoop Hardness (kg/mm2) 

50 g load, 3.0 mil deposit, steel 

As Plated 450 

Heat Treated @ 

4 hr, 350°F (177°C) 480 to 520 

1 hr, 750°F (400°C) 800 to 830 

 

Nitric Acid Test 

Conc. Nitric acid 42° Be’ 

30 sec., room temp., 1.0 mil, steel Pass** 

 

Hydrochloric Acid Test 

50% HCl, 3 min., room temp., 1.0 mil, steel  Pass** 

Color                                                                                       Semi-Bright 
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PREPARATION OF PLATING TANK: 
 

IMPORTANT: Before making up a new solution, it is essential that the following steps 

be performed. Do not take short cuts. 

 
1. Completely discharge spent solution to waste treatment system as per 

applicable federal, state and local regulations and permits. 

 

2. Remove old filter cartridge(s) or bag(s) and discard. Reseal filter unit for stripping. 

Completely fill plating tank with nitric acid solution (50% by volume). 

 

3. Circulate the nitric acid solution through all pumps, filter housings, hoses, pipes, air 

agitation spiders and other surfaces, which normally contact the working electroless 

nickel solution.  

 
NOTE: Do not use air agitation. The air spider should be filled with acid. If possible, allow overnight 

stripping to ensure complete stripping and/or passivation of stainless steel tanks. 

 
4. Discharge nitric acid back to holding tank for future use. 

 

5. Pump clean water through all the hoses, filters, pumps, tanks, etc., where nitric acid 

was present. Rinse thoroughly. 

 

6. Fill tank with water to above the nitric acid level and add a small quantity of 

ammonium hydroxide. Circulate this solution for 1-2 hours while turning the air agitator 

pump on and off. This will ensure that all residual nitric acid is neutralized. Nitric acid is 

difficult to completely remove by only rinsing. 

 

 

7. Drain the system, and then rinse thoroughly with clean water. Test the rinse water for 

nitrate using test paper strips. If no nitrate is found, continue with the next step, No 8. if 

nitrate is present, continue flushing the system with water and testing until nitrate 

contamination has been eliminated. 

 
8. Install new filter cartridge, bag, etc. 
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SOLUTION MAKE UP: 
 

887-N      7 % by vol. (70 ml/l) 

887-M  15% by vol. (150 ml/l) 

Deionized Water 78% by vol. (780 ml/l) 

 

Procedure: 

 

1. Fill the clean tank to one-half of its final volume with distilled or deionized water. 

2. While mixing, add the required amount of 887-M. 

3. While mixing, add the required amount of 887-N. 

4. Add distilled or deionized water to final volume and mix well. 

5. Adjust pH, as required, to within operating range (4.6-4.7) by carefully adding 

ammonium hydroxide to raise pH, or dilute sulfuric acid to lower it. 

 

TANK LOADING: 
 

Optimum tank loading is 0.1-0.5 ft
2
/gal (0.25-1.25 dm

2
/l). NOTE: It is possible to run the 

bath at higher tank loadings. Please contact your technical service representative for 

specific details. 

 

Avoid prolonged periods at working temperature without a reasonable load in the 

solution. Long idle periods at high temperatures can cause solution imbalance and use 

heat and chemicals. 

 

PLATING RATE AND PHOSPHORUS CONTENT: 
 

The plating rate of 887 bath and the phosphorus content of the deposit it produces is 

primarily a function of operating temperature, pH, reducer content and age of the 

solution. Generally, optimum phosphorus levels are obtained at slower plating rates (e.g., 
0.4 mils per hour). 

 

As operating temperature, pH, and/or reducer content increases, plating rate increases and 

the phosphorus content of the deposit decreases. As the solution ages, the plating rate 

decreases and phosphorus content increases. Increasing pH and/or operating temperature 

can offset this decrease in plating rate. 
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EQUIPMENT: 
 

Tanks 

For small installations, below 500 gallons, a tank made of high-density, natural, un- 

pigmented polypropylene is suggested. An excellent plating arrangement is a twin-tank 

setup with one tank held in reserve. In the event there is a nickel buildup in the tank 

and/or heater surfaces, the solution should be filtered into the second tank and chemically 

adjusted for continued operation while the plated tank is stripped and cleaned. A nitric 

acid tank of similar size is a necessary part of this arrangement. 

 
Heaters 

PTFE steam coils, type 316 stainless steel heat exchanger, or electric immersion heaters 

fabricated from type 316 stainless steel or PTFE are recommended. 

 
Filtration 

The solution should be regularly filtered, preferably continuously, through 5 micron or 

smaller filter bags or cartridges. Only non-metallic pumps should be used. The 

recommended filtration rate is 10 solution turnovers per hour. Also, the bath should be 

completely transferred to a storage tank once a day and the plating tank thoroughly rinsed 

with clean water, or if nickel particles are present, treated with 50% nitric acid, using the 

procedure described in this data sheet. 

 
Agitation 

Mild, clean air agitation from a low-pressure blower is recommended. Mechanical, 

reciprocal agitation may also be used. 
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SOLUTION REPLENISHMENT: 
 

Solution replenishment should be made based on regular analysis for nickel and sodium 

hypophosphite. 

 

887-N replenishes the nickel metal in the bath. The optimum concentration is 8.96 

fl.oz/gal (70 ml/l) and this corresponds to a nickel concentration of 0.8 oz/gal (6.0 g/l). 

The operating range for nickel is 0.73-0.87 oz/gal (5.5-6.5 g/l). 

 

To increase the nickel concentration by 0.133 oz/gal (1 gram/liter), add 1.50 fl. oz/gal 

(11.7 ml/l) of 887-N. 

 
One solution turnover is achieved when 8.96 fl. oz/gal (70 ml/l) of 887-N have been 

added. 

 

A newly made-up ACCU-LABS 887 bath will have an initial sodium hypophosphite 

concentration of   25 g/l, which is equivalent to 7.16 fl. oz/gal (55.9 ml/l) of 887-R. This 

value will increase with regular replenishment additions of 887-R. After 1 MTO, the 

887-R concentration adjusts to its optimum level of 31.25 g/l or 8.96 fl. oz/gal (70 ml/l). 

 

887-RH replenishes the reducer and is used with ammoniated, pH-self-regulating 

systems. 887-R replenishes the reducer but contains no ammonia. Either product should 

be added at the same rate as that of 887-N. 

 
The optimum concentration of 887-R (or 887-RH) is 8.96 fl. oz/gal (70 ml/l). An 

acceptable operating range for 887-R (or 887-RH) is 7.16-9.5 fl. oz/gal (56-74 ml/l). 
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SOLUTION CONTROL: 
 

In order to maintain optimum deposit properties and a reasonable plating rate, the 

solution should be maintained using an auto-analyzer/controller, or should be analyzed 

frequently and adjustments made, as follows: 

 

1. Nickel concentration should be checked and adjusted to 100% activity [0.8 oz/gal 

(6 g/l)] by adding 887-N. 

 

2. Sodium hypophosphite content should be determined at least once per shift in 

duplicate to assure accurate results. It should then be adjusted to 100% activity [8.96 fl. 

oz/gal (70ml/l)] by adding 887-R (or 887-RH). 

 
3. pH should be accurately measured using a meter properly calibrated with pH = 4.0 and 

7.0 buffers. The bath sample should be cooled to room temperature before 

measurement is taken. The solution pH should then be adjusted, as necessary, to within 

the range shown below using either 20% by volume sulfuric acid or 15% by volume 

ammonium hydroxide solution or potassium carbonate solution. 

 
 

Bath Age 

0-1.5 

pH Range 

4.60-4.70 

1.5-2.5 4.70-4.80 

2.5-3.5 4.80-4.85 

> 3.5 4.85-4.90 
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ANALYSIS PROCEDURES: 
 

 

Analysis of Nickel (887-N) 

 

Reagents Required: 

 

• 0.0575M EDTA standardized solution 

• 50 % ammonia solution 

• Murexide Indicator 

 

Procedure: 

 

1. Pipette a 10 ml sample of the electroless nickel bath into a 250 mL flask. 

2. Add approximately 100 mL deionized water. 

3. Add approximately 10 ml of 50% ammonia solution. 

4. Add rice grain size amount (.2 grams approximately) of murexide indicator. 

5. Titrate with 0.0575M EDTA standardized solution to a magenta colored endpoint. 

6. Calculate the nickel metal concentration: 

 

Nickel metal (g/l) = mL’s of 0.0575M EDTA   X .339 

% Nickel Activity = mL’s of 0.0575M EDTA  X 5.65 

 

The optimum 887-N concentration is 8.96 fl. oz/gal (70 ml/l) and this corresponds to a 

nickel concentration of 0.8 oz/gal (6.0 g/l). The operating range for nickel is 0.73-0.87 

oz/gal (5.5-6.5 g/l). 
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Analysis of Reducer (887-R or 887-RH) 

 

Reagents : 

 

• 6N AR grade hydrochloric acid / 50% Hydrochloric Acid 

• 0.10N potassium iodate-iodide solution 

• 0.10N sodium thiosulfate solution 

 

Procedure: 

 

1. Pipet a 5 mL sample of the solution into a 250 mL iodine flask.  

2. Add 30 mL of the 6N HCl, using it to rinse dow the neck of the flask.  

3. Pipet 50 mL of the 0.10N potassium iodate-iodide solution. 

4. Stopper flask. Add a little DI water to top of flask. 

5. Set in the dark for exactly 45 minutes.  

6. Carefully remove the stopper. 

7. Titrate immediately with 0.10N sodium thiosulfate, color change is from brown to 

colorless. 

 

Calculation: 

 

(50 – mLs of thiosulfate)  x  1.06 = grams per liter reducer (hypophosphite) 

 

Calculate the reducer concentration: 

 

887-R (or RH) [fl. oz/gal] = (ml iodate-iodine added – ml 0.1 N thiosulfate added) x 

0.306 887-R (or RH) [ml/l] = (ml iodine added – ml 0.1 N thiosulfate added) x 2.37 

 

The optimum 887-R (or RH) reducer concentration is 8.96 fl. oz/gal (70 ml/l). The 

operating range for 887-R (or RH) is 7.16-9.5 fl. oz/gal (56-74 ml/l). 
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REPLENISHMENT SCHEDULE: 

 
 

Nickel Analysis 

0.80 oz/gal 

(6.0 g/l) 

Nickel Strength 

100% 

887-N 

-0- 

            887-R (RH) 

-0- 

0.76 oz/gal 95% 0.45 fl. oz/gal 0.45 fl. oz/gal 

(5.7 g/l)  (3.5 ml/l) (3.5 ml/l) 

0.72 oz/gal 

(5.4 g/l) 

90% 0.90 fl. oz/gal 

(7.0 ml/l) 

0.90 fl. oz/gal 

(7.0 ml/l) 

0.68 oz/gal 85% 1.34 fl. oz/gal 1.34 fl. oz/gal 

(5.1 g/l)  (10.5 ml/l) (10.5 ml/l) 

0.64 oz/gal 

(4.8 g/l) 

80% 1.79 fl. oz/gal 

(14.0 ml/l) 

1.79 fl. oz/gal 

(14.0 ml/l) 

0.60 oz/gal 75% 2.24 fl. oz/gal 2.24 fl. oz/gal 

(4.5 g/l)  (17.5 ml/l) (17.5 ml/l) 

 

 

Determination of Nitrate Contamination: 

 

Nitrate contamination of electroless nickel baths will cause slow plating rates and 

produce deposits having lower than normal phosphorus contents. Such contamination 

most often occurs after the tank has been etched with nitric acid and the tank, piping and 

associated equipment are improperly rinsed with water. 

 

Ion selective papers are available which allow nitrate to be determined in both the EN 

plating solution and in the make-up water in the range of 10-500 mg/l. These strips are 

manufactured by EM QUANT and are available from VWR Scientific Products [Catalog 

No. EM 10050-1] at 1.800.932.5000. 
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*pH Adjustment 
 

pH may be adjusted upward with additions of dilute (~50%) ammonium hydroxide or 

(-50%) calcined potassium carbonate solution.  

 

NOTE: If potassium carbonate is to be used for pH adjustment, consult your technical service 

representative for specific recommendations. A high purity 47% by weight potassium carbonate 

solution can be prepared by dissolving 5.9 lb. of high purity calcined potassium carbonate in water to a 

volume of one gallon.  

 

When using potassium carbonate for pH adjustment, be especially careful to make 

additions slowly with stirring to prevent eruption of the solution due to carbon 

dioxide liberation. 

 

When potassium carbonate is used to adjust pH, formation of a white crystalline 

precipitate (potassium sulfate) can occur in the electroless nickel solution after 

approximately 6 to 7 metal turnovers. This is especially true during cooling of the 

electroless nickel solution and is indicative of an aged solution using potassium carbonate 

for pH adjustment.  

 
NOTE: This precipitate is not a problem and a simple decanting procedure of the precipitate should be 

performed. 

 

Sulfuric Acid, 10% by volume, may be used to lower pH.  

 

Make all additions slowly with constant stirring. pH measurements should be made 

only after good agitation (and consistent solution temperature) to assure equilibrium 

concentration of the solution. PEHANON pH paper is recommended when instrument 

analysis is not being performed. 
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GENERAL OPERATION NOTES: 
 

Maintenance additions should be made as frequently as possible so that the optimum 

plating rate and deposit characteristics are obtained. 

 

Always avoid operating the 887 solutions below 80% nickel activity. If this occurs, 

adjustments should be made in several small additions during the shift. 

 
As in all plating procedures, proper cleaning/activation of basis metals is essential. 

Contact your technical service representative for specific procedures and cycles. 

 

Horizontal work rod agitation or mild air agitation using a low pressure blower are 

recommended. Agitation during heating avoids localized over-heating which can result in 

solution plate-out. 

 

Faster plating rates are obtained at higher temperatures. Low temperatures should be used 

to retard pitting when heavy deposits are desired. Do not maintain the solution at 

operating temperature if work is not being processed. This will cause breakdown of the 

reducer and stabilizer components. Heating the solution above 195°F (91°C) is not 

recommended. 
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WASTE DISPOSAL: 
 

This material must be disposed of in accordance with all applicable federal, state and 

local regulations and permits. Consult the SDS for additional regulatory information. 

The information contained herein is general in nature and may not apply to each 

application. 

 

SAFETY: 
 

When working with this product(s), ensure that all health, environmental and safety 

regulations and standards are met. Avoid direct contact with this material. Do not inhale 

associated mist, vapors and/or dust. 

 

It is recommended that the plating chemistry product(s) referred to in this Technical 

Information Sheet be used: (a) in accordance with the information provided in product 

specific SDS; and in (b) in compliance with all applicable requirements and guidelines 

established by OSHA, NIOSH, ACGIH, NFPA and others. 

 

REVIEW SDS BEFORE USING THIS PLATING CHEMISTRY AND FOR 

SPECIFIC INFORMATION. 

 

 
Notice of Disclaimer: The recommendations contained within this technical data are made in good faith and are based on our 

technical background and experience. However, since the conditions of use are beyond our control, this knowledge is given on the 
express terms and agreement that Accu-Labs, Inc. will not be held liable to any person in contract, tort (including negligence), strict 

liability, or otherwise any claims, damages, or losses whatsoever. Nothing herein shall be deemed a testimonial to use any product or 

process in infringement of any existing patent rights and no guarantees, expressed or implied, are made regarding information, 
product, processes, recommendations, description and safety notations contained herein. 

http://www.accu-labs.com/

