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ACCU-LABS 387 
HIGH PHOSPHORUS ELECTROLESS NICKEL SYSTEM 

 

ACCU-LABS 387 is specifically formulated to produce a semi-bright 
nickel-phosphorus deposit at a moderate rate of deposition. 
 
The ACCU-LABS 387 process yields a deposit with superior 
functional properties in terms of ductility, internal stress, 
solderability and corrosion resistance.  It is recommended for 
applications requiring minimum deposit porosity for severe 
corrosive environments. 
 
The ACCU-LABS 387 concentrates are manufactured under Statistical 
Process Control to ensure quality and consistency. 
 
The ACCU-LABS 387 process offers the following distinct benefits: 
 
   * Excellent Corrosion Resistance 
   * Good Ductility, Compressively Stressed 
   * Excellent Bath Stability 
   * Consistent Rate of Deposition 
   * Manufactured Utilizing SPC 
 
  

 DEPOSIT PROPERTIES    TYPICAL RESULTS 
  

 Phosphorus Content (wgt.%):   10.5 - 12 
 
 Melting Point: 
  (deg F)      1620 
  (deg C)      880 
 
 Density (g/cc):      7.85 
 
 Hardness (HK/RCH): 
  (As Plated)     480-540/48-52 
  (HT @750 F, 1 hr.)    880/66 
 
 Magnetic Properties (Coercivity):  Non-Magnetic 
 
 Nitric Acid Test:     Pass 
 
ACCU-LABS 387 deposits meet Mil-C-26074E and AMS 2404C 
specifications. 
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BATH COMPONENT PROPERTIES & OPERATING DATA: 
 
A.) Concentrate Properties 
       387-N  387-M  387-R 
 
 Color........................ Green  Clear  Clear 
 pH........................... 3.5  5.4  5.6 
 Sp.Gravity(g/cc)............. 1.218  1.148  1.218 
 
 
B.) Solution Make-Up 
 
 ACCU-LABS 387-N............................. 7% by volume 
 ACCU-LABS 387-M............................15% by volume 
 Deionized Water......................... To operating volume 
 
 1.) Add deionized water to a properly cleaned and 
  passivated EN tank (fill to 1/2 tank capacity). 
 
 2.) Add required amounts of 387-M and 387-N. 
 
 3.) Fill to working volume with deionized water. 
 
 4.) Mix thoroughly with solution and/or air agitation and 
  heat to 190 deg. F. 
 
 5.) Analyze nickel content and adjust to 6 g/l 
  (.8 oz/gal) if necessary. 
 
 6.) Check pH and adjust *, if necessary, to 4.7. 
 
C.) Operating Parameters 
 
 Bath Parameter    Range   Optimum 
 
 Nickel Metal (oz/gal)    .64-.84   .80 
 Hypophosphite (oz/gal)  3.20-4.20  4.00 
 pH      4.60-5.20  4.80 
 Temperature (deg.F)    185-205   190 
 Bath Loading (sq.ft./gal)  0.20-1.00  0.40 
 
*pH can be adjusted up with a 50% solution of ammonium hydroxide 
or potassium carbonate.  Sulfuric acid, 10% by volume can be used 
to lower pH. 
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D.) Typical Bath Performance 
 
Solution Life, Metal Turnovers    Typical Value 
 
  Steel...................................   8-10 
  Aluminum 
     pH adjusted w/Ammonium Hydroxide.....   5-7 
     pH adjusted w/Potassium Carbonate....   7-9 
     With Alkaline EN Strike..............   8-10 
  
 Coverage 
 
  Mil Square Feet/Gallon of Operating Bath 
     5 Metal Turnovers*....................   7.04 
     8 Metal Turnovers.....................  11.02 
    10 Metal Turnovers.....................  13.68 
 
 
* One Turnover occurs when the original concentration of .8 
oz/gal nickel metal has been replenished. 
 
Solution Maintenance 
 
 Bath Replenishment 
 
 To ensure proper operation of the ACCU-LABS 387 system, the 
solution chemistry must be maintained between 85% and 105% of 
initial activity.  This is accomplished by measuring and 
monitoring the nickel concentration via a standard EDTA 
titration. 
 
 Upon determination of the nickel metal concentration, 
additions of both 387-N and 387-R are made on a one to one basis 
by volume.  For each quart of 387-N added to maintain the nickel 
concentration add one quart of 387-R. 
 
 Replenishment Calculation 
 
 fl.oz/gal of 387-R = (0.8 - oz/gal Ni in bath) x 1120 
  
 For each fl. oz/gal of 387-N added to maintain the bath 
 add an equal volume of 387-R. 
 
 Replenishment Guide (100 gallon Tank) 
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 ___________________________________________________________ 

    
  % Activity* Ni Conc. (oz/gal)          387-N     387-R 
 ___________________________________________________________ 

 
  100   .8        0     0 
   95   .76    1.4 qts  1.4 qts 
   90   .72    2.8 qts  2.8 qts 
   85   .68    4.2 qts. 4.2 qts 
   80   .64    5.6 qts. 5.6 qts 
   75   .60    5.6 qts  5.6 qts 
 ______________________________________________________________ 

 * % Activity is determined by EDTA titration** of a 10 ml bath           sample, and is calculated as follows: 
 
   mls .1M EDTA x 9.75   = % Activity 
   mls .0575 EDTA x 5.61 = % Activity 
 
** An analysis procedure for nickel and hypophosphite is 
available from ACCU-LABS Products upon request.  
 
Bath Temperature 
 
The recommended operating temperature is 190 deg. F with a range 
of 185-205 deg. F. Bath temperatures below the lower control 
limit will yield slow plating rates and quite possibly lead to 
poor adhesion on various substrates due to poor initiation.  
Operating at temperatures beyond the upper control limit may 
result in accelerated tank plateout and/or bath decomposition.  
Maintaining the solution at operating temperatures for extended 
periods of time without work throughput may result in excessive 
consumption of the reducing agent, sodium hypophosphite. 
 
Bath pH 
 
Due to the evolution of hydrogen gas generated during the plating 
process, the solution pH will decrease and will require additions 
of 50% ammonium hydroxide or potassium carbonate to maintain the 
pH between 4.6 - 5.2.   
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Solution Maintenance (cont.) 
 
Bath Loading 
 
 The recommended workload to solution volume should be 
maintained between .2-1.0 sq.ft./gal.  Overloading may result in 
slower plating rates, dull deposits and may lead to bath 
instability.  Low  bath loading will decrease the efficiency of 
the reduction reaction, consuming more sodium hypophosphite than 
necessary.  Low loading may also result in skip plating, edge 
pullback and/or complete surface passivation.  If bath operation 
at workloads less than the lower control limit is unavoidable the 
following may help:  
 
  1.) Operate Bath at the upper limit for pH and Temp. 
 
  2.) Maintain Bath activity (Ni metal conc.) at 80%. 
 
  3.) Reduce or eliminate solution and/or air agitation 
 
Bath Age Determination 
 
 Unlike conventional electroplating baths, electroless nickel 
solutions have a finite life.  An industry standard for 
monitoring EN bath age is the metal turnover (cycles and 
regenerations are synonymous terms).  If 7 gallons of ACCU-LABS 
387-N is required to make-up a bath, 1 metal turnover occurs when 
7 gallons of ACCU-LABS 387-N have been replenished.  For this 
reason, additions made to the bath must be recorded. 
 
 There are some instances where recorded adds are not possible 
(automatic controller) or do not reflect the true age of an EN 
bath(high drag-out or bail-out).  If this is the case there are 
two other practical methods used to determine bath age. 
 
  1.)  Sodium Orthophosphite Analysis.  A typical EN bath 
       will generate 30 gm/l per MTO.  This analysis is 
       available upon request. 
 
  2.)  Specific Gravity.  S.G. increases linearly with 
       Bath age  
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Solution Maintenance with LNS and 389-R 
 
 Bath Replenishment with LNS and 389-R 
 
 To ensure proper operation of the ACCU-LABS 387 system, the 
solution chemistry must be maintained between 85% and 105% of 
initial activity.  This is accomplished by measuring and 
monitoring the nickel concentration via a standard EDTA 
titration. 
 
 Upon determination of the nickel metal concentration, 
additions of both LNS (Liquid Nickel Sulfate) and 389-R are made 
on a one to two basis by volume.  For each quart of 387-N added 
to maintain the nickel concentration add one quart of 389-R. 
 
 Replenishment Calculation 
 
 fl.oz/gal of 389-R = (0.8 - oz/gal Ni in bath) x 1440 
  
 For each fl. oz/gal of 389-R added to maintain the bath 
 add half volume of LNS. 
 
 Replenishment Guide (100 gallon Tank) 
  
_______________________________________________________________ 
    
  % Activity* Ni Conc. (oz/gal)          LNS        389-R 
_______________________________________________________________ 
 
  100   .8       0        0 
   95   .76    0.9 qts   1.8 qts 
   90   .72    1.8 qts.  3.6 qts 
   85   .68    2.7 qts.  5.4 qts 
   80   .64    3.6 qts.  7.2 qts 
   75   .60    4.5 qts.  9.0 qts 
_________________________________________________________________ 
 
 * % Activity is determined by EDTA titration** of a 10 ml bath           sample, and is calculated as follows: 
 
   mls .1M EDTA x 9.75   = % Activity 
   mls .0575 EDTA x 5.61 = % Activity 
 
** An analysis procedure for nickel and hypophosphite is 
available from ACCU-LABS Products upon request.  
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Solution Maintenance (cont.) 
 
Effects of Contaminants 
 

 Contaminants can be introduced into an EN bath in many ways 
and have a profound effect on bath and deposit performance.  The 
following guide lists possible contaminants, methods of 
introduction and applicable remedies. 
 
CONTAMINANT  CRITICAL LEVEL   INTROD.EFFECT   REMEDY 
 
Cadmium  3 ppm   Used Eqpt.   1,2,4  Plate-out 
 
Chromium (+3) 3 ppm   Used Eqpt.   3 Dump 
 
Chromium (+6) 2 ppm   Used Eqpt.   4 Dump 
 
Copper  30 ppm       Cu substrates1,5 Plate-out 

 
Lead  3 ppm   Substrates  1,2,4,6 Plate-out 

    Maskants 
  

Nitrates  50 ppm      Stripping 3,6 Lower pH,       Chemicals      heat & agitate    
 
Effects 
  1 - Dark deposits 
  2 - Skip plating/edge pull back 
  3 - Cloudy/streaked deposits 
  4 - No deposition 
  5 - Copper immersion/poor adhesion 
  6 - Slow plating rate 
 
  
 Solution Waste Treatment 
 
 ACCU-LABS 387 plating solutions are acidic and contain nickel 
metal which must be removed in accordance with federal, state and 
local regulations. Technical literature detailing waste treatment 
options for spent EN solutions are available from ACCU-LABS 
Products upon request. 
 

NOTICE OF DISCLAIMER 
 
THE INFORMATION CONTAINED IN THIS BULLETIN IS, TO OUR BEST KNOWLEDGE, TRUE AND ACCU-LABS, BUT ALL 
RECOMMENDATIONS OR SUGGESTIONS ARE MADE WITHOUT GUARANTEE, SINCE THE CONDITIONS OF USE ARE BEYOND OUR 
CONTROL.  ACCU-LABS. DISCLAIMS ANY LIABILITY INCURRED IN CONNECTION WITH THE USE OF THESE DATA OR 
SUGGESTIONS. 


