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ACCU-LABS 920 

AMMONIA FREE-CHLORIDE ZINC PROCESS 

FOR RACK AND BARREL PLATING 

 

Accu-Labs 920 is a new process for chloride zinc plating.  It offers the maximum in 

benefits and outstanding performance in both rack and barrel potassium chloride zinc 

plating. 

 

BENEFITS 

 

High operating temperature range.  Plating bath can be operated above 120˚ F with no oil 

out; cooling requirements are greatly reduced or eliminated.  PLATING SPEED 

INCREASES 20-30%. 

 

Wide plating current density range.  Operated at higher current densities to produce 

bright deposits with excellent ductility.  Improves productivity, plates faster over a wider 

variety of parts without burning.  The tendency for flaking or blistering is reduced or 

eliminated when plating thicker deposits. 

 

Low foam operation permits increased use of air agitation to improve plating brightness 

and oxidize iron.  Reduces or eliminates the need for hydrogen peroxide treatment of 

iron.   

 

Simplified control with a two-component system which is stable over a wide temperature 

range.  Uncomplicated operating and replenishment procedures with less chance of 

brightener imbalance. 

 

Ammonia free zinc chloride plating process; easy to process wastewater using 

conventional treatment procedures. 

 

IMPROVED CHROMATE ADHESION 

 

Brightener components will not interfere with chromate zinc bond.  Less chance of 

chromate rub off. 

 

EXCELLENT DEPOSIT DUCTILITY 

 

Improved production capabilities, tendency for flaking or blistering is reduced or 

eliminated when plating thicker deposits. 
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The Accu-Labs 920 bath has excellent leveling and covering power and will plate 

directly on carbonitrided, carburized, or case-hardened steel and cast and malleable iron. 

 

Accu-Labs 920 utilizes two liquid materials for both makeup and replenishment: 

Accu-Labs 920 Wetter and Accu-Labs 909 Brightener. 

 

Prior to making up an Accu-Labs 920 zinc plating bath, the processing tank must be 

cleaned and rinsed thoroughly.  In addition, the tank should be leached for a minimum of 

24 hours. 

 

OPERATING CONDITIONS 

 

Zinc Metal   2.50 - 6.0 oz/gal 

 

Total Chloride   16 - 22 oz/gal 

 

Boric Acid   2.5 - 4.5 oz/gal 

 

Accu-Labs 920  3 – 4% by volume 

 

Accu-Labs 909  0.08 – 0.10% by volume 

 

Temperature   70 – 125 deg F 

 

Anode current density  10 – 30 ASF 

 

Cathode current density 1 – 60 ASF for both barrel and rack 

 

Voltage   4 – 9 (barrel) 

    1 – 0 (rack) 

 

pH (electrometric)  4.5 – 6.0 

 

Filtration   Continuous 

 

Agitation   Air agitation is recommended.  If air agitation is not  

    available, solution agitation is recommended. 

 

Anodes   Pure Zinc 
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BATH MAKE-UP RACK AND BARREL 

   

    1 LITER 1 GALLON  100 GALLON 

 

Boric Acid   30 g  40 oz   25 lb. 

 

Potassium Chloride  192 gm 25.6 oz   160 lb 

 

Zinc Chloride   62 gm  9.0 oz   57 lb 

 

Accu-Labs 920  40 ml  5.1 fl oz  4 gal 

 

Accu-Labs 909  2.5 ml  0.32 fl oz  1 qt 

 

Water to make   1.0 lt  1 gal   100 gal 

 

pH 

 

Optimum pH is 5.6.  During normal plating, maintain pH within the recommended 

operating range of 5.0 to 5.8 by frequently adding technical grade hydrochloric acid to 

lower pH.  Never use hydrochloric acid that is green in color; green color indicates 

metallic contamination.  For adjustment to raise pH, use potassium hydroxide.  When 

measuring pH, use a pH meter. 

 

RINSING  

 

After plating, the work must be thorough rinsed and the last rinse tank should be clear at 

all times.  After removal from the plating bath, allow the solution to drain from the parts 

above the plating tank or in recovery tank before water rinsing to reduce drag-out losses, 

thereby reducing operating costs. 

 

REPLENISHMENT 

 

Periodic analyses for zinc metal, total chloride and boric acid should be performed.  

Make required additions using Accu-Labs 920 and Accu-Labs 909; make required 

additions of potassium chloride and boric acid.  Check pH electrometrically and adjust if 

necessary. 

 

The major factors that determine brightener consumption are drag-in of rinse water, drag-

out of plating solutions, temperature, and load size.  Based on actual heavy production 

usage, Accu-Labs 909 brightener consumption should range from 15000 to 25000 amp 

hrs/gallon.  However, additions of Accu-Labs 920 are best determined by plating cell test 

and visual observation of the work.  Note:  Drag-out of Accu-Labs 920 is greater in barrel 

plating operations than in rack plating operations.  Therefore, barrel plating lines require 

a higher ratio of 920 Wetter to 909 Brightener Replenishment. 
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TEMPERATURE 

 

Optimum temperature range is 80-100 degrees F (26 degrees C).  Recommended 

operating temperature range is 70-125 degrees F.  The bath is designed to plate at near 

100% efficiency within the recommended range.  If the bath is operating above 100 

degrees F, brightener consumption will increase.  However, deposits will be bright and 

level.  The bath will operate at lower temperatures and produce bright level deposits; 

however, plating efficiency decreases slightly at lower temperatures.  Maximum 

productivity is achieved at higher temperatures since plating speed increases by 20-30% 

at higher operating temperatures. 

 

AGITATION 

 

Air agitation and solution circulation are highly recommended.  Solution circulation may 

be achieved in large plating tanks in automatic lines by placing the intake and discharge 

of the filtration system at opposite ends of the tank, countercurrent to the work flow.  

Low pressure air (NOT compressed air) should be used and the blower intake should be 

equipped with a filter.  The blower size formula is:  1 cubic foot per minute for each foot 

of perforated agitation pipe with blower pressure at pound per square inch for each 18 

inches of solution depth. 

 

FILTRATION 

 

Both barrel and rack plating installations require continuous filtration to remove iron 

sludge contamination from the plating bath.  The filtration system should have sufficient 

capacity to filter the plating solution two times per hour.  All filter parts that come in 

contact with the plating solution should be nonmetallic.  Do not use stainless steel or iron.  

DO NOT USE CELLULOSE in any form as a filtering medium; Dynel or diatomaceous 

earth is recommended.  Leached filter cartridges may also be used (15 micron). 

 

NOTE:  Periodic use of a light carbon pack on the filter is recommended (at least once  

   per month). 

 

ANODES 

 

Flattop, ball, oval, or slab anodes may be used.  Anodes should be warranted as to 

analysis of the anodes (not the zinc pig from which the anode was cast).  Anodes should 

be pure zinc, ASTM Standard Specification B6 Special High Grade (99.99%). 

 

Baskets made of commercially pure titanium may be used with appropriate pure zinc 

anode metal if the applied voltage does not exceed 9 volts.  Baskets must be kept full, 

with all the zinc below the level of the solution.  Baskets and anodes should be kept clean 

to maintain good contact between the basket and the zinc anode metal.  Anode area must 

be sufficient to keep ANODE CURRENT DENSITY BELOW 30 ASF.  Do not use steel 

anode baskets or steel anode hooks. 
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It is most desirable to use anode bags for rack plating.  Anode bags must be Dynel or 

polypropylene.  Do not use cellulose based materials.  If roughness on plated shelf areas 

is noted in most cases, anodes should be bagged as a primary step on eliminating the  

difficulty.  Anode bags should also be cleaned periodically.  Shelf roughness may also be 

due to incorrect anode current density, high boric acid content (above 5 oz/gal or 40 g/l) 

or high pH (above 6.0 to 6.4) or burning from empty rack tips.   

 

Cover bus bars with clear vinyl or Plastisol tape except at points of anode hook contact to 

minimize corrosion and possible solution contamination.  Bus bars must be elevated and 

not submerged in the solution.  Bus bars can be nickel plated to resist corrosion. 

 

RACKS 

 

Plating racks must be coated with suitable materials which will not contaminate the bath.  

The usual type rack coating used for zinc plating solutions such as PVC or Plastisol is 

satisfactory. 

 

TANKS 

 

Plating tanks of steel, lined with PVC, Koroseal, polypropylene or polyethylene are 

recommended.  Rubber lined tanks are not recommended.  Fiberglass tanks or tank liners 

may be used.  Before making up a new zinc solution the tank or tank liners must be 

cleaned and rinsed thoroughly. 

 

1. Prepare a leaching solution consisting of 3% by volume technical grad 

hydrochloric acid and 97% water. 

 

2. Add 10 fl. oz. of 920 Wetter for each 100 gallons of leaching solution. 

 

3. Fill plating tank to the top and let solution stand for 24 hours. 

 

4. Drain tank and rinse thoroughly with water. 

 

If fiberglass tanks are used, leaching must be most thorough.  In addition, the tank or 

lining manufacturer should warrant that no mold release was used in the tank 

construction or specify the mold release and methods of removing any impregnation from 

the fiberglass. 

 

HEATING AND COOLING 

 

If heating and/or cooling is desired, coils should be made of Teflon, or Titanium isolated 

from the direct current circuit.  Quartz immersion heaters may also be used.  Cooling 

coils should be made of Teflon or Titanium isolated from the direct current circuit. 
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POWER SOURCE 

 

A 6 volt source is required for rack plating and a 12 volt power source is required for 

barrel plating.  Ensure that the current for the plating tank is measured with a reliable 

meter.  Stray alternating currents, current interruptions and excessive ripple in the power 

source must be avoided. 

 

CONTROL 

 

Potassium chloride used in making up and replenishing zinc plating baths must not 

contain hemectants such as tricalcium phosphate, or any organic additives.  Use only 

chemical grade potassium chloride. 

 

Use only High Purity Grade Zinc Chloride.  Zinc plating baths made up or replenished 

with impure chemicals will not perform properly. 

 

The major contaminant in all chloride zinc plating baths is iron.  This contamination is 

normally controlled in the process by the use of air agitation along with solution 

filtration.  Addition of 1 to 2 quarts per 1000 gallons of plating baths of hydrogen 

peroxide is recommended to aid in the removal of soluble iron in the bath. 

 

Analyze the bath frequently so that it remains in chemical balance and will not require a 

large addition of chemicals at any one time to restore solution balance.  Always analyze 

and adjust the zinc and chloride contents before adding the wetter and brightener 

chemicals.  After making a corrective addition of potassium chloride, measure the pH and 

adjust to the operating range with technical grade hydrochloric acid to lower the pH or 

with potassium hydroxide to raise the pH. 

 

ANALYSIS AND CONTROL 

 

Zinc Metal 

 

1.  Pipette 5 ml or plating solution into a 250 ml Erlenmeyer flask. 

2.  Add 100 ml of distilled water. 

3.  Add concentrated ammonium hydroxide until the solution turns from cloudy to clear. 

4.  Add a small amount of Eriochrome Black T indicator until a deep violet-red color     

     appears. 

5.  Titrate with 0.0575 M EDTA solution to a blue endpoint (disappearance of any red  

     color). 

 

Calculation:  oz/gal Zinc = ml 0.0575 M EDTA x 0.1 

 

To increase zinc content 0.1 oz/gal.  Add 30 fl. oz. Zinc Chloride concentrate per 100 

gallons of plating solution. 
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BORIC ACID 

 

1.  Pipette 8.2 ml of plating solution into Erlenmeyer flask. 

2.  Add 100 mls of 10% Mannitol. 

3.  Add 1 ml Bromocresol Purple. 

4.  Titrate with 1.0 N NaOH solution until a bluish purple end point from light yellow  

     appearance.  Oz/gal Boric Acid = ml of 1.0 N NaOH used for titration. 

 

To raise Boric Acid 1.0 oz/gal add 6.25 lb of Boric Acid per 100 gallons of plating 

solution. 

 

CHLORIDE 

 

1.  Pipette 1 ml sample for the plating bath into an Erlenmeyer flask. 

2.  Add 5 ml of sodium chromate to give the solution a yellow color. 

3.  Add 75-100 ml of distilled water. 

4.  Titrate with 0.1 N silver nitrate until a permanent reddish brown color forms on a  

     white chloride precipitate. 

 

Oz/gal of Cl = 0.473 x mls of silver nitrate 

 

To increase composite Cl 1 oz/gal add 12.5 lb. potassium chloride (KCl) per 100 gallons 

of plating bath. 

 

pH CONTROL  

 

Measure pH with pH meter.  Adjust with hydrochloric acid or potassium hydroxide 

(caustic potash). 

 

Range:  5.2 - 5.8 

 

TROUBLESHOOTING GUIDE FOR ACCU-LABS 920 ZINC PLATING 

 

PROBLEM   CAUSE   SOLUTION 

 

High current density  1.  Low 920 Wetter  1.  Add 1/2-1% 920 Wetter 

burning   2.  Low Zn metal  2.  Raise Zn metal to 4.5 oz 

    3.  Low Boric Acid  3.  Raise chloride 

    4.  High pH   4.  Adjust pH with HCL 

    5.  Low operating temp. 5.  Raise temp to 80°F 

 

Overall dullness  1.  Low 909 Brightener 1.  Make to 0.02-0.03% 

             909  Brightener addition 

    2.  Low operating temp 2.  Raise temp to 80°F 

    3.  High pH - bath won't 3.  Adjust pH with HCL 

         respond to brightener 
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Low current density  1.  High operating temp 1.  Lower temp to 80-100°F 

dullness 

  

Poor low current density 1.  Low Chloride  1.  Bring chloride up to 18oz/gal 

coverage 

 

High current density  1.  Excess 909 Brightener 1.  Reduce 909 Brightener  

pitting             additions 

 

Difficulty in    1.  Low pH   1.  Adjust pH to 5.7-6.0 

precipitating iron 

 

Black deposit in high  1.  Iron contamination  1.  1/2 gal hydrogen peroxide  

current density or        over 100 ppm       per 1000 gal bath 

dark hole pattern of barrel,  

after chromate 

 

Black deposit in low   1.  Metallic contamination 1.  Treat with zinc dust 

current density after       copper-over 5 ppm       1 lb zinc dust removes  

chromate        lead-over 5 ppm       10 ppm metallic  

         cadmium-over 5 ppm      contamination per  

     1000 gal bath 

 

Blister, gray deposit  1.  Chromium contamination 1.  Sprinkle sodium  

             hydrosulfite into bath  

             1 oz/100 gal reduces 

             Cr+6 to Cr+3 

 

DISCLAIMER 

 

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. and its 

divisions disclaims any and all liability arising from the use fo this product or information 

contained herein.            


