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TECHNICAL BULLETIN 
 

ACCU-LABS # 463  GRAIN  REFINER 
addition agent for copper and brass solutions 

 
Introduction 
 
Accu-Labs #463 is a rochelle salt based liquid addition agent for cyanide copper (copper alloy) 
electrolytes. Accu-Labs #463 was specifically engineered to raise the anode efficiency of the 
electrolyte and reduce the overall rate of decomposition of cyanide.  
 
Accu-Labs #463 will produce a semi-bright, fine grained deposit that is more uniform, softer, 
and more ductile over a wider range of current densities. Accu-Labs #463 offers several distinct 
advantages in terms of plating speed, wide current density range, and is tolerable to 
contamination that is both organic and inorganic in nature. 
 
Features and benefits 
 

§ Liquid product       Mixes readily 
 

§ Improves plate appearance     Reduces nickel, buffing 
      requirements 

 
§ Improves anode corrosion     Higher throughput 

 
§ Increase anode efficiency     Reduces cyanide 

                                                                                                                        consumption 
 

§ Heat treat stop off      excellent results as a heat 
treat stop off, producing a 
dense, pore free deposit that 
prevents hard spots 
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Operating parameters  -  Copper plating baths 
 
Copper metal      2.5 - 9.0 oz/gal  (4.0 optimum) 
 
Free sodium cyanide     1.0 - 3.0 oz/gal  (1.5 optimum) 
             -or- 
Free potassium cyanide    1.5 – 4.5 (1.75 optimum) 
 
Sodium / potassium Hydroxide   Optional (typically 0.5 -4 ) 
Sodium carbonate     2.0 - 10.0 oz/gal  (4.0 optimum) 
#463 Grain Refiner     0.5 – 7.0 % by volume 
Temperature      120 - 1600 F 
Cathode current density    5 - 80 amps per square foot 
Anode current density    3 - 30 amps per square foot 
Agitation (rack plating)    Mechanical preferred 
 
 
Brass plating bath conditions are similar to copper plating, except for the following: 
 
Zinc metal      0.40 - 0.70 oz/gal (0.50 optimum) 
pH  (no caustic soda)     9.50 - 10.5 
#463 Grain Refiner     0.5 - 7.0 % by volume 
Temperature      100 - 1200 F 
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EQUIPMENT: 
 
Tank: 
 
Plating solutions may be operated in mild steel tanks.  Polyethylene, polypropylene or PVC 
tanks are preferred whenever possible to minimize the effects of stray  currents.  Exhaust 
ventilation is highly recommended to remove dust fumes or gases that may be generated 
during makeup and normal production. 
 
Contact your ACCU-LABS Technical Sales Representative for more details. 
 
Anodes: 
 
Any pure type of copper anodes may be used; electrolytic, ball cast, sheet, etc.  The anodes 
should be free of bismuth, tellurium, chromium, phosphorus, silver, and cadmium, as these 
elements have been found to produce roughness in trace amounts.  Anode  baskets and hooks 
should be fabricated from  carbon steel or titanium.  Anode baskets fabricated from titanium 
reduce the possibility of complexed cyanides from being formed.  Do not use copper, monel, or 
stainless steel. 
 
Anode Bags: 
 
Anode bags are not generally required except in instances of extreme roughness.  When used, 
leach bags of polypropylene in a  5-10% v/v solution of sulfuric acid for twenty four hours.  
RINSE THOROUGHLY. 
 
Temperature: 
 
Maintaining the temperature of the solution within the recommended operating range of 100-
160 deg. F must be provided for optimum performance. 
 
Coils, plates or a heat exchanger that are fabricated form steel, stainless steel, or titanium are 
satisfactory for cooling or heating.  Heating is the main requirement; but in some areas, a 
chilling provision may also be required.    
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Filtration: 
 
To avoid roughness and for purification procedures if required, a filter is recommended.  
Continuous filtration through a 10 micron filter is recommended for routine operation.  For 
batch purification, a 5 or 10 micron filter may be required.  The filter should be capable of 2 to 3 
turnovers per hour.  Filter cartridges should be made of polypropylene or Dynel.  DO NOT USE 
cellulose or paper filtering media.  Diatomaceous earth filter aids are recommended for those 
types of filters requiring a filter aid. 
 
NEW SOLUTION MAKEUP 
 
1.  Fill tank ½ full with room temperature DI water. 
 
2.  Add the required amount of sodium or potassium cyanide, stirring until dissolved. 
 
3.  Add the required amount of sodium hydroxide (if required), slowly stirring to avoid localized 
heat eruptions. 
 
4.  Make a slurry of the copper cyanide from solution outlined in previous step. 
 
5.  Slowly add the slurry of the copper cyanide to the tank while stirring until dissolved. 
 
6.  Add the required amount of “#463 Grain Refiner” to plating tank. 
 
7.  Let circulate in solution to mix completely. 
 
8.  Bring the bath volume up to desired operating level with DI water. 
 
9.  Heat plating solution to operating temperature. 
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SOLUTION CONTROL 
 
Regular concentration checks by titration is the best way to maintain effectiveness and 
economy. 
 
 
COPPER METAL: 
 
1.  Pipette 5 mL’s of the plating solution sample into a 500 mL Erlenmeyer flask. 
 
2.  In a WELL VENTILATED FUME HOOD, add 15 cc’s concentrated H2SO4 and 10 cc’s  
concentrated HNO3. 
 
3.  In fume hood, evaporate solution on hot plate until white fumes appear in the flask.  If 
residue is dark, cool flask slightly and add an additional 10 cc’s of concentrated HNO3 and 
evaporate Again until dense white fumes are formed. 
 
4.  Allow flask to cool and dissolve entire residue in 100 cc’s DI water. 
 
5. Add 50 cc’s of 10% KI solution.  Add 5 cc’s of starch indicator solution. 
 
6.  Titrate immediately with  .1 N Sodium Thiosulfate solution from a purple color to a straw  
white end endpoint. 
 
7.  Calculate the copper metal content as follows: 
 
 oz/gal Cu Metal = mL X Normality X 1.74 
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FREE SODIUM CYANIDE 
 
1.  Pipette 10 cc’s of the plating solution sample into a 300 mL Erlenmeyer flask.  Add  
    100 cc’s of distilled water. 
 
2.  Add 10 cc’s of 10% KI solution. 
 
3. titrate immediately with 0.1 N Silver Nitrate solution until a permanent yellow turbitity 
    is produced. 
 
4.  Calculate the Free Sodium Cyanide content as follows: 
 
 oz/gal of Free Sodium Cyanide = mL X Normality X 1.31 
 
SODIUM HYDROXIDE 
 
1.  Pipette 10 cc’s of the plating solution sample into a 300 mL Erlenmeyer flask.  Add  
    50 cc’s distilled water. 
 
2.  Add 10 drops of LaMotte Sulfo-Orange Indicator Solution. 
 
3.  Titrate immediately with 0.5 N Hydrochloric Acid solution until a permanent yellow  
    color is produced. 
 
4.  Calculate the “Total Sodium Hydroxide” content as follows: 
 
 oz/gal of Total Sodium Hydroxide = mL X .267 
 
 
HULL CELL: 
 
Use of a conventional plating test, such as the Hull Cell, will determine the amount of additive 
needed to bring the bath to the optimum operating level, provided all other constituents are 
within the proper chemical composition range.  A one (1) ampere, five (5) minute, steel panel, 
with agitation should be used as a standard .The process panels will monitor the production 
work and keep it cosmetically acceptable. 
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HANDLING CONSIDERATIONS: 
 
Proper precautions when handling should be observed however.  Do not take internally.  When 
handling this product, avoid contact to skin and eyes.  Wear clean chemical resistant clothes, 
chemical goggles, rubber gloves, apron, boots, gauntlets, and full face shield when handling. If 
skin comes in contact with chemical, immediately flush affected area with clean, cold water for 
a minimum of (15) minutes.  For eyes, obtain medical attention immediately.  # 463  GRAIN  
REFINER is used with solutions which contain cyanide and other toxic chemicals. Refer to Safety 
Data Sheet for more complete information.  Handle this and all chemicals with care. 
 
# 463  GRAIN  REFINER should be stored so that it is not subject to excessive heat. 
 
 
 
 
 
Non-warranty 
The information contained in this bulletin is, to the best of our knowledge, true and accurate.  All 
recommendations are made without guarantee.  Accu-Labs Inc., disclaims any and all liability arising from the use 
of this product or the information contained herein. 


