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Accu-Labs 804 
Alkaline Non-Cyanide Zinc Plating Process 

 
Accu-Labs 804 is an improved brightener process for use in alkaline non-cyanide 

zinc plating to produce bright, lustrous zinc plating with excellent throwing power. The 
deposit will readily accept all types of chromate conversion coatings. Accu-Labs 804 
offers uniform thickness and brightness over normal rack and barrel current density 
ranges. Accu-Labs 804 will deposit over 0.0005 inch thickness without loss of adhesion 
or ductility.  

 
The Accu-Labs 804 process uses a highly efficient, concentrated liquid brightener 

system to produce an exceptional zinc deposit with excellent throwing and superior 
covering properties. It is recommended for use on complex components and applications 
such as computer cabinets. It performs equally well in barrel and rack installations. The 
new chemistry offers compatibility with pollution control restrictions and it does not 
contain complexors and chelators.  
 
OPERATING CONDITIONS 

 
    Range    Typical 
 
Zinc Metal    0.6-2.5 opg   1.2-1.8 opg 
Sodium Hydroxide  9-22 opg   10-16 opg 
Sodium Carbonate  2-8 opg   3-5 opg 
804-C    1.5-4.0  %   2.0-3.0 % 
804-B    0.5-2.0 %   1.0-1.5 % 
804-P    0.10-1.0 %   As needed 
Bath Temperature  70-110°F   70-95°F 
Anode/Cathode Ratio      1:1-4:1 
 
Cathode Current Density      Barrel- 1-20 amp/sq.ft 
        Rack- 5-60 amp/sq.ft 
 
Voltage       Barrel- 6-18 volts 
        Rack- 2-6 volts 
 
Anode Current Density      5-15 amp/sq.ft 
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EQUIPMENT 
 

Tanks Steel, PVC, Koroseal, polypropylene, or the 
equivalent. Leaching out the lined tank with 4% 
sodium hydroxide before use is strongly 
recommended.  

 
 Heating & Cooling  Mild Steel 
  

Ventilation    Recommended PVC 
  

Zinc Anodes   99.99% special high purity balls in steel baskets.  
     Do not use titanium baskets. 

 
Steel Anodes Steel tubes or angle iron welded to hooks make 

excellent anodes for use with zinc anodes or as the 
primary anodes when zinc is dissolved in a side 
tank. Corrugated steel or floor grating is also 
recommended.  

 
Anode Bags nylon or polypropylene bags are optional. 
 
Anode Bars Use copper anode bars, preferably plastic coated 

except for contact areas or used submerged-steel 
anode bars and hooks to eliminate anode bar 
cleaning. 

 
Filtration Use a 10-25 micron filter cartridge packed with 

non-cellulose filter aid. Filtration speed can be 1 to 
2 tank turnovers per hour.  

 
Agitation A moving cathode rod agitation method is 

preferable, but using filtration or pumping to 
produce solution movement can also obtain an 
agitation effect. 
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SOLUTION MAKE-UP 
 

Makeup with Zinc and Caustic Soda:  (Method 1) 
 

1. Provide for ventilating the tank.  
 
2. Add cold water to about 50% of the working volume of the tank.  
 
3. Add a high purity grade of sodium hydroxide to the tank. Use about 120 g/L 
(16 oz/gal) based on the working volume of the tank. The tank will get hot and 
choking caustic fumes will evolve if ventilation is not provided.  
 
CAUTION: Sodium hydroxide releases heat as it dissolves. Add slowly over a 
wide area with good agitation to avoid boiling or spattering.  
 
4. Place as many steel baskets of zinc balls into the tank as are available. The 
dissolving process of zinc requires intimate contact with steel to complete a 
galvanic couple.  
 
5. Keep the tank above about 32°C (90°F). The dissolving process is very slow in 
a cold solution. Allow the solution to work for about 16 to 24 hours, or until the 
zinc concentration (based on the working volume of the tank) is about 1.5 oz/gal. 
 
6. Once the zinc concentration has reached the desired level, dilute to 90% of tank 
volume and add 3 oz/gal of sodium carbonate (soda ash). 
 
7. While mixing, add 2.5% 804-C, 0.5% 804-B and 1.0% 804-W to the tank. Use 
a hull cell to determine the amount of 804-P Purifier or other adjustments that 
may be needed. 
 
8. Bring the solution to working volume and the temperature into the range of 70- 
95°F. 
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Solution Make-Up with Accu-Labs ZX:  (Method 2) 
 
1. Fill the tank ½ full with water. Determine the required amount of sodium 
hydroxide (caustic soda). Add the high purity sodium hydroxide slowly to the 
tank with mixing. If liquid caustic soda is used, use only high purity liquid caustic  
(rayon or membrane grade). 
 
CAUTION: Sodium hydroxide releases heat as it dissolves. Add slowly over a  
wide area with good agitation to avoid boiling or spattering.  
 
2. Add 3 oz/gal of high purity sodium carbonate (soda ash). Mix well until  
dissolved. 
 
3.Add 10-20% by volume of Accu-Labs ZX (depending on desired zinc  
concentration) with good agitation.  
 
4. Fill tank with water to about 90% of the operating level and mix thoroughly.  
 
5. While mixing, add 2.5% 804-C, 0.5% 804-B and 1.0% 804-W to the tank. Use  
a hull cell to determine the amount of 804-P Purifier or other adjustments that  
may be needed.  
 
6. Bring the solution to working volume and the temperature into the range of 70- 
95°F. 
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BATH COMPONENTS 
 
Zinc Metal 
 
The concentration of zinc metal in the range of 1-2 oz/gal provides enough zinc 
for good deposition rate. Zinc concentrations below 1.0 oz/gal cause the bath to  
have a very poor efficiency making it difficult to obtain desired deposit thickness.  
Zinc metal concentration is maintained by the zinc anode area and sodium  
hydroxide concentration. Side tanks may be used to dissolve zinc as an alternate  
zinc concentration control method. Without a zinc generator the next best system 
is steel anodes in the plating circuit, with spiral baskets and zinc balls in the tank 
but not in the plating circuit. Zinc balls are recommended because they provide a 
larger surface area and generally have a lower level of impurities than zinc slabs.  
 
Sodium Hydroxide 
 
The optimum hydroxide concentration depends on plating load and drag out. The 
sodium hydroxide concentration should be adjusted to maintain the zinc 
concentration at the desired level.  
 
It is important that a high purity grade of caustic be used since the caustic is often 
the source of impurities. Rayon or membrane grade (liquid) or ppg pels (powder) 
are two recommended grades of sodium hydroxide.  
 
 
Sodium Carbonate 
 
On initial bath make-up, 3 oz/gal of sodium carbonate (soda ash) should be added 
to improve plate uniformity by acting as a purifier. Converted baths should 
already contain sufficient carbonate additions of sodium carbonate if bath drag 
out is high.  
 
Air agitation is not recommended in an alkaline non-cyanide bath because 
carbonates will rise quickly to unacceptable levels, causing deposit roughness and 
dullness. For optimum bath performance the total sodium carbonate concentration 
should not exceed about 10 opg.   
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BATH ADDITIVES 
 
Accu-Labs ZX 
 
Accu-Labs ZX is a purified zincate concentrate that facilitates make-up of a new  
alkaline zinc plating bath. This concentrate is ready to use and contains 10 oz/gal  
zinc metal and 50 oz/gal sodium hydroxide. This product is available as a  
convenience, but an alternate method is provided in this data sheet for bath make- 
up. 
 
Accu-Labs 804-B 
 
Accu-Labs 804-B is the primary make-up and maintenance additive for the  
process. This additive is responsible for producing a smooth, clear, and bright  
deposit. Also, this additive provides exceptional throwing power and coverage.  
Low concentrations of Accu-Labs 804-B will cause a burn, dullness, or poor  
throwing power. Excessive use of Accu-labs 804-B will not cause blistering  
unless the over additions continue for an extended period of time. Accu-Labs 804- 
B is consumed at a rate of 1 gal per 12000-18000 ampere hours, depending on  
operating bath temperature and concentrations.  
 
Accu-Labs 804-C 
 
Accu-Labs 804-C contains the essential carrier required to provide an adherent  
zinc deposit. This concentrate is used primarily on make-up of a new plating bath  
or on conversion of an existing plating bath. Accu-Labs 804-C may also be  
needed if a working bath experiences a sudden increase in zinc concentration or if  
the carbonate concentration is greater than 8 oz/gal. 
 
 The use of hard water in the plating line will introduce large amounts of calcium  
into the plating tank which may cause high consumption of the essential carrier  
materials. In the cases, if the hard water cannot be eliminated, regular additions of  
Accu-Labs 804-C may be required.  
 
Accu-Labs 804-P Purifier is used when needed to treat for metallic impurities 
that occasionally enter the bath from the zinc anodes or impure sodium hydroxide  
or sodium carbonate. The purifier Accu-Labs 804-P should be used only when  
needed. Most operations will require the purifier infrequently. When it is needed,  
add only the minimum effective quantity.  
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BATH ADDITIVES 
 
Accu-Labs 804-F  Foam Maker can be used to provide a mist reducing light foam  
blanket. Add very small additions, 10-20 mLs of 804-F per 100 gallons of tank  
solution. Care must be used to avoid over-dosing which can cause excessive  
foaming. Allow time after each small addition for foam to develop. 
 
Accu-Labs 804-W 
 
Accu-Labs 804-W is a water conditioning additive for bath make-up where hard 
water causes smoky, streaky, or hazy deposits. 
 
Never use the polysulfide purifiers from cyanide zinc plating processes in an 
alkaline non cyanide process.  
 
 
 

CAUSTIC PRE DIP 
  
A 4-12 oz/gal sodium hydroxide solution is recommended as a predip prior to  
plating, especially where well water is used or where the water is hard. This  
predip will help condition the parts prior to plating, as well as preventing metallic  
contaminants from being dragged into the plating solution. If a separate caustic  
rinse tank cannot fit into the cycle, the first rinse after plating (or the drag out  
tank) should be used in its place.  
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MAINTENANCE 
A normally operating Accu-labs 804 solution will require periodic additions of  
804-B, 804-C and sodium hydroxide. The zinc metal content is readily replenished from 
the zinc anodes and is maintained by proper anode area and sodium hydroxide levels.  
 
High metal levels can result from: 
 
a. Too high sodium hydroxide level.  
 
b. Too great zinc anode area.  

 
The best way to control the zinc metal content in the solution is through the use of a zinc 
generator tank and inert anodes.  
 
Each zinc installation is different with regard to drag-out characteristics and anode area. 
Daily analysis during the first week of operation is highly recommended to establish 
optimum levels for anode area and sodium hydroxide content. These should remain 
reasonably constant thereafter. Enhanced performance is achieved with a 10:1 
NaOH:Zinc ratio when rack plating.  

 
ZINC GENERATOR SIDE TANK 
To maintain the optimum zinc metal concentration in the plating bath there is an 
advantage to dissolve zinc in a side tank and use only steel anodes in the plating 
tank. This greatly improves the control of the zinc concentration and often avoids 
roughness caused by film dissolution. The zinc may be controlled by controlling 
the flow of plating solution that is pumped through the side tank. 
 
The side tank should be 10-25% of the volume of the plating tank. Zinc balls are held in 
the steel baskets. Ventilation is desirable to remove hydrogen gas and caustic mist 
generated by the dissolving zinc. 
 
A filter should be placed between the generator tank and the plating tank to remove zinc 
fines and sludge. A bypass line should also be provided so that the bath can be filtered 
without solution flowing through the generator tank when the zinc concentration is at the 
desired level. 
 
Example: Each 1000 amp hours of plating at 60% efficiency will use 1.6 pounds of zinc. Zinc will dissolve  
at about 5.3 pounds/hour with 400 pounds of zinc in the generator tank at 13-15 oz/gal caustic soda. The  
zinc dissolution rate will increase with temperature and zinc surface area.  
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SOLUTION CONTROL 
 
ZINC 
 
Reagents: 
0.0575M Disodium EDTA Solution 
Acetate Buffer DS: Dissolve 180 grams of Sodium Acetate into 900 mL of DI  
water. Carefully add 30 mL of Acetic Acid. Dilute to 1 liter with DI water and  
mix well.  
Xylenol Orange Indicator: Grind 1 gram of Xylenol Orange Indicator with 400  
grams of Sodium Chloride until well blended.  
 
Procedure: 
1. Pipette a 5.0 mL sample into a 250-mL Erlenmeyer flask 
2. Add 50 mL of DI or distilled water 
3. Add 50 mL of Acetate Buffer DS. If solution is hazy, add additional 10 mL  
increments until clear.  
4. Add sufficient Xylenol Orange indicator to give a violet color.  
5. Titrate with 0.0575M EDTA solution until color changes from violet to yellow.  
 
Calculations: Zinc (oz/gal) = 0.10 x mL 0.0575M EDTA 

  
CAUSTIC SODA (SODIUM HYDROXIDE) 
 
Reagents: 
1.0N Hydrochloric Acid 
Indigo Carmine Indicator 
 
Procedure: 
1. Pipette a 5.0 mL sample into a clean 250 mL Erlenmeyer flask 
2. Add 25 mL of DI or distilled water 
3. Add 5 drops of Indigo Carmine Indicator (or sulfo orange indicator) 
4. Titrate with 1.0N Hydrochloric Acid (HCl) until color changes from orange to  
blue.  
 
Calculations: Caustic Soda (oz/gal) = 1.07 x mL 1.0 HCl 
 
 
 



 
4831 South Whipple Street 

Chicago, IL 60632 
www.accu-labs.com 

Ph. 773-523-3100 F. 773-523-4008 
 

REV 2020 

Carbonates 
 
Reagents: 
Sodium Cyanide CP    Methyl Orange Indicator 
32% Barium Chloride Solution  1.0N Hydrochloric Acid 
Phenolphthalein Indicator 
 
Procedure: 
1. Pipette 10 mL of plating solution into a 400 mL beaker 
2. Add 250 mL of DI or distilled water 
3. Add 2 grams sodium cyanide 
4. Heat to near boiling 
5. Add 10 mL of 32% barium chloride solution 
6. Allow precipitate to settle 
7. Check if preparation was complete by adding a few drops of 32% barium  
chloride solution. Add additional 5 mL if necessary and let settle 
8. Filter through No. 40 Whatman filter paper 
9. Wash beaker and precipitate with hot distilled water until filtrate is neutral to  
phenolphthalein 
10. Transfer filter paper and precipitate to original beaker 
11. Add 100 mL of distilled water and 6 drops of methyl orange indicator. Mix  
and break up filter paper thoroughly with glass stirring rod 
12. Titrate with 1.0N Hydrochloric Acid until color changes to permanent pink 
 
Calculations:  Sodium Carbonate (oz/gal) = mL 1.0N Hydrochloric Acid x 0.71 
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TROUBLESHOOTING GUIDE 
 

 
Condition  Possible Cause  Corrective Measure 
1. Blistering/poor adhesion  Poor cleaning   Check cleaning cycle 
  Oil in acid pickle   Check acid add Accu- 

     Labs 152 Acid   
     Additive 

  Low temperature, below  Raise bath  
  18°C (65°F)    temperature 
  High Zinc Metal   Lower zinc metal 
  High Carbonate level  Reduce carbonates 
  (>8 oz/gal) 
  Metallic Impurities  See metallic impurity  

     section 
 
2. Dullness in low current   804-B too low   Add in 0.10% increments 
density  Low temperature, under 65°F Raise temperature to 75°F 

Low caustic: zinc ratio Increase caustic content or 
lower metal 

  Low Purifier   Add in 0.5% increments 
     appropriate 804-P 

 
3. Poor throwing power  Low caustic: zinc ratio  Add caustic or lower  

     metal content  
  Bath temperature over   Lower temperature 
  100°F  
  Lack of agitation   Use pump or cathode  

     rod agitation 
  Low 804-C   Add 804-C 
 
4. High additive consumption  High temperature, over   Lower temperature 
  100°F 
  Heavy drag-out   Check drag-out and  

     adjust addition rate 
  High carbonates   Treat to reduce 
  Large additions of caustic  Readjust brighteners 
  Metallic impurities  See Metallic Impurity  

     Section 
  Low 804-W   Add in 0.25%   

     increments 
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Condition  Possible Cause  Corrective Measure 
5. Gray or black blotches in low  Low purifier   Add in 0.05%   
current density       increments   

     appropriate 804-P 
  Metallic Contamination  Dummy at 1-10 ASF 
  Pb, Sn, etc.   to remove 
 
6. Porous/rough high current  Low 804-B   Add 0.2% increments  
density 
 
 
7. Deposit darkens when bright  Copper contamination  Dummy under 10 ASF 
dipped or chromated       until removed.   

     For high copper   
     concentration, treat  
     with zinc dust.  

  Cadmium contamination  Dummy under 10  
     ASF or Zinc dust 3  
     lbs/100 gals  

  Iron contamination  Filter to remove 
 
8. Zinc metal content decreasing  Low anode area   Increase anode area 
  Polarized anodes   Check anodes. If   

     anodes are filmed,  
     remove and clean in  
     mild HCl 

  Titanium baskets   Replace with steel  
     baskets 

  Low caustic content  Increase caustic   
     content 

  Low bath temperature,  Raise temperature to  
 under 65°F   75°F  

 
9. Zinc metal content increasing  High anode area   Removes anodes 
  High caustic content  Lower caustic content 
  Zinc anode left in idle bath Remove anodes if not  

     working solution 
 
10. Overall roughness in deposit  Insolubles   Filter electrolyte 
  High current density burning Lower current 
  Low anode area   Add more anodes 
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Condition  Possible Cause  Corrective Measure 
12. High current density  Low additive concentration Add in 0.5% increments 
burning/gray  Low metal concentration  Add anodes or raise 

      caustic 
  Low bath temperature,  Raise temperature to  
  Under 65°F   75°F 
  
13. Overall dull deposit  Low metal concentration  Add anodes or raise  

     caustic 
  High bath temperature over Reduce solution  
  100°F    temperature 
  Low 804-B concentration  Add in 0.2% increments 
  Low 804-W concentration  Add in 0.25% increments 
  (hard water)    
  Metallic Impurities  Add in 0.05% increments 
      Appropriate 804-P 
 
14. Streaked or pitted deposit in the mid to Low metal concentration  Add anodes or raise   
high current density      caustic  
  Low caustic concentration  Raise caustic content 
  High 804-B or 804-C  Stop adding additives and  

     dummy plate 
 
15. Grainy deposit in mid to high current Particles or high carbonates Filter solution 
density  High caustic concentration  Stop adding until it comes  

     in range  
 
16. Low cathode efficiency  Low zinc metal   Add anodes or increase  

     caustic content 
  Low caustic content  Raise caustic content 
 
17. Streaky, hazy deposit  Poor cleaning   Improve cleaning 
  Hard water drag in  Use 12 oz/gal caustic  

     predip 
  Sludge in bottom of tank  Decant & filter 
  High carbonate   Reduce by treatment 
   
18. Caustic Misting  Poor ventilation   Improve ventilation and  

     use 804-F foam producer  
     for a foam blanket, use 10- 
     20 mLs of 804-F per 100  
     gallons of tank solution 
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METALLIC IMPURITIES 
 
 
Impurity Tolerable Limit  Effect   Treatment 
 
Cadmium 1 ppm   Dull and darkened  Zinc dust 1-3 lbs/100  

    deposit in LCD gal LCD dummy  
       (under 10 ASF) 

 
Copper 10 ppm   White streaking  Zinc dust 1-3 lbs/100  

    darkening after  gal LCD dummy  
    bright dipping   

      
Chromium 2 ppm   Blistering HCD  Sodium hydrosulfite 
Cr+6     skip plate milky  0.1-0.3 oz/gal   

    deposit   
 
Lead 1 ppm   Dull gray plate   Zinc dust 1-3 lbs/100  

    mid to high CD  gal LCD dummy   
 
Tin 10 ppm   HCD dullness   .25% volume  

       30% Hydrogen  
       Peroxide then LCD  
       dummy  
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SAFETY AND HANDLING INSTRUCTIONS 
 
Read and follow the safety information and instructions in the safety data sheets supplied  
for all chemicals and products used in the Accu-Labs 804 plating process. Always wear  
complete required protective gear. 
 
DANGER! THE ACCU-LABS 804 OPERATING SOLUTION CONTAINS  
SODIUM HYDROXIDE WHICH MAY CAUSE SEVERE BURNS.  
 
Solutions containing SODIUM HYDROXIDE are strongly alkaline and may cause severe 
burns to skin and eyes, possible blindness. Ingestion may cause severe irritation, burns to  
mouth, throat, esophagus, and stomach. Inhalation of mist or vapors may cause  
respiratory tract and lung damage. Ingestion may cause irritation to mouth, throat,  
esophagus, and stomach. Breathing of mist or vapors may cause respiratory tract damage.  
Do not get in eyes, on skin, or on clothing.  
 
 
 
 
 
DISCLAIMER 
 
The information contained in this bulletin is, to our best knowledge, true and accurate, but all recommendations or suggestions are 
made without guarantee, since the conditions of use are beyond our control.  Accu-Labs, Inc. disclaims any liability incurred in 
connection with the use of these date or suggestions. 


