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Accu-Labs 8800 

Trivalent Chromium Plating Solution 
 

Introduction: 

 

The Accu-Labs 8800 Trivalent Chromium Plating Process was developed to meet the needs of 

an environmentally safer process than existing chromic acid based processes. In addition to the 

elimination of toxic hexavalent chromium in both the plating shop as well as the plating 

effluent, the Accu-Labs 8800 system tolerates current interruption without the production of 

dull deposits, has more uniform metal distribution, improved covering power and reduction of 

high current density burning. 

 

Special Features: 

 Environmentally Safer 

 Hexvalent Chromium like appearance and corrosion protection 

 Highly stable bath 

 Superior throwing power 

 Easy operation 

 No stress problem 

 Micro Discontinuous deposit as plated. 

 Non-leaded anodes required 

 

Bath Make Up Composition 

 

                         Range                                    Optium Make up 

 

8800 Base Compound                 375-450 g/L (50-60 oz/gal)                   410 g/L  (55 oz/gal) 

Chromium Equivalent                    20-24  g/L (2.7-3.2 oz/gal)                   22 g/L  (2.9 oz/gal)  

Accu-Labs 8800 Catalyst              50-70 mL/L (5.0-7.0 %/vol)                   60 mL/L (6.0 %/vol)  

Accu-Labs 8800-MS                       2-5 mL/L  (0.2-0.5 %/vol)                   3 mL/L (0.3 %/vol)  

Accu-Labs 8800-EXT                      1-2 mL/L  (0.1-0.2 %/vol)                   1 mL/L (0.1 %/vol) 
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Operating Conditions: 

 

                                                                  Range                            Optium Make up 

  

pH              2.5-3.0                                      2.8 

Temperature                                  30-40OC (85-105OF)                        32OC (90OF)  

 

Agitation                                                     Mild blown air-agitation preferred 

 

Current Density 

Cathode                                    800-1600 A/m2 (75-150 A/ft2)      1300 A/m2 (120 A/ft2)  

Anode                                        325-550 A/m2  (30-50 A/ft2)           425 A/m2 (40 A/ft2)  

 

Anodes                                                                    Special graphite 

 

Specific gravity                 1.20-1.22 @ 32OC (90OF)                        1.21 @ 32OC (90OF)        

 

Solution Make Up: 

 

Before making up the bath, clean and leach out tank properly. Deionized water is recommended 

for makeup. The order and method of preparation of the solution is very important. The 

following procedure should be followed exactly. Times listed are minimums. 

 

1- Fill the clean plating tank to approximately 60 % of the final volume. With agitation, heat the 

solution to 140OF (60OC). 

 

2- While maintaining the temperature and with agitation, slowly add 3.43 lbs/gal (410 g/L) 

Accu-Labs 8800 Base Compound making sure that the material is dissolving as fast as it is 

being added and no   un-dissolved material is on the bottom of the tank. (Note: The 

temperature of the solution will drop significantly during this addition. Reheat the solution to 

140OF (600F) to dissolve the Accu-Labs 8800 Base Compound. 

 

3- Fill the tank to about 85% of its final volume and maintain a temperature of 120OF (500C). 

Check the bottom of the tank to ensure that all of the Accu-Labs 8800 Base Compound is 

dissolved. If not, maintain agitation until it is all dissolved. 
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Solution Make Up: 

 

4- With the temperature at approx. 120OF (50OC) and with agitation, add 6%/vol (60 mL/L) 

Accu-Labs 8800 Catalyst. Mix well. Maintain temperature for at least three (3) hours. 

 

5- Install the anodes previously fitted with the special titanium hangers. Insure all electrical 

connections are tight. Use PVC tape to cover any exposed copper anode busing at this time. 

 

6- With agitation, add 0.3%/vol (3 mL/L) Accu-Labs 8800-MS and 0.1%/vol (1 mL/L) Accu-

Labs 8800-EXT. 

 

7- Add additional water to the working level. 

 

8- Adjust temperature to approximately 90OF (32OC). 

 

9- Check the pH to ensure it is within the range. If the pH is below 3, the solution may be used 

at this time. Recheck the pH after about 3-4 hours and make a final adjustment (see paragraph 

on pH). If the pH is over 3, double check the bath volume and/or quantities of Accu-Labs 

8800 Base Compound added to ensure they are correct. Reheat the solution to 1200F if a pH 

adjustment is performed. Cool to operating temperature. 

 

10- Any high current density defect noted in the deposit at this time may require the use of a 

short electrolizing period ("dummy" time) for removal. 

 

 

Equipment: 

 

Tanks: 

 

Lead lined, or metallic, tanks CANNOT be used. The tank lining must be of plastic or rubber. 

Generally, linings suitable for nickel plating are suitable for trivalent chromium plating. Existing 

lined tanks that previously contained hexavalent chromium solution must be thoroughly cleaned 

prior to use in order to remove not only any hexavalent chromium but any lead that may have 

been absorbed in the lining. These linings should be thoroughly scrubbed, leached with slightly 

acidic sodium metabisulphite solution (to reduce hexavalent chromium) and then leached with 

dilute hydrochloric acid (to remove absorbed lead salts). Any residue remaining after leaching  
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Tanks: 

 

should again be scrubbed and the lining again leached with dilute hydrochloric acid. A less 

desirable choice to scrubbing and leaching is to use a drop-in plastic liner, however, the risk of 

damage to the liner and subsequent contamination of the trivalent chromium solution may not 

justify this route. 

 

Anodes: 

 

The Accu-Labs 8800 process solution uses special graphite anodes fitted with titanium 

anode hangers designed to ensure good electrical contact. These hangers are available from 

Accu-Labs, Inc. Sufficient anode area should be provided to allow for a maximum anode current 

density of 50 amp/sq ft (540 amp/ sq m) considering the maximum anticipated current to be 

used on the tank. A nominal 24 x 2 inch (60 x 5 cm) diameter anode has an effective area of 

one sq. ft. (0.1 sq. m). It is important that the top of the anode is BELOW the solution level at 

least one inch (2.5 cm). Copper contamination can result from process solution dripping over 

exposed copper anode and cathode bus bars. The bus bars should be shielded by covering 

and/or taping with PVC tape, for example. 

 

During plating, some objectionable compounds form on the anode surfaces that may be 

noticeable if the anodes are removed during or immediately after the cessation of plating. So as 

to minimize any odors, anodes should not be removed for 30 minutes after the cessation of 

plating. 

 

Heating/Cooling: 

 

In most circumstances, some heating will be required to allow the solution to reach the 

operating temperature. Once reached, little or no heating will be required. In some instances, 

where the current concentration is high (eg > 3 amps/gal (0.75 amps/L)), cooling may be 

required.  

 

Heating equipment may be fabricated from quartz or pure titanium (alloys not allowed). 

Internal cooling coils must be fabricated from pure titanium and situated behind the anodes in 

order to eliminate bipolar effects that may corrode the titanium. External cooling equipment 

should be used with caution to prevent over cooling the solution with the possibility of 

crystallizing the solution within the equipment. (See Temperature) 
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Rectifiers: 

 

Generally, rectifiers with 6-9 volt capacity should suffice, however, 12 volt systems, with 

sufficient ampere capacity, will be more flexible. 

 

An ampere-hour meter is recommended to optimize additions back to the plating tank. See 

SOLUTION CONTROL. 

 

 

Ventilation: 

 

Exhaust ventilation is recommended primarily to remove possible over-spray produced by the 

air agitation and in the event any objectionable gassing is produced at the anode surface. 

 

 

Solution Maintenance & Control: 

 

Control of the solution requires monitoring 1.) ampere-hours (to replace the chromium, 8800-

Catalyst and 8800-MS consumed by electrolysis),  2.) specific gravity (to compensate for 

solution losses),  3.) pH and  4.) temperature. For optimum performance, additives need to be 

replaced at least once during each operating shift, or more frequently if the bath loading is 

greater than 3 amperes/gallon (0.75 amperes/).  

 

 

Function of Components: 

 

Accu-Labs 8800 Base Compound: 

 

The Accu-Labs 8800 Base Compound supplies the chromium and materials necessary to 

promote solution conductivity. Accu-Labs 8800 Base Compound is used at the time of 

solution make-up and for replenishment of solution losses by drag out. Accu-Labs 8800 Base 

Compound is replaced by measurement of the specific gravity of the solution assuming an 

optimum specific gravity of 1.210. As solution components are consumed, the specific gravity 

will drop and 8800 Base Compound must be added back in order to return the specific gravity 

to the optimum value of 1.210. Measurement of specific gravity and additions of 8800 Base 

Compound must be made only after all other solution adjustments have been performed.  
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Accu-Labs 8800 Base Compound: 

 

Generally, an addition of 3 oz/gal (22 g/L) of 8800 Base Compound will raise the specific 

gravity approximately 0.01 units. 

 

Additions of 8800 Base Compound to the plating tank should be made slowly. Air agitation 

should be used to ensure the complete solution of the material and no un-dissolved material is 

present on the tank bottom. 

 

Accu-Labs 8800 Base Compound is a green powder and contains chromic compounds 

regulated by OSHA. The 8 hour exposure limit for soluble chromic compounds is 0.5 mg 

chromium per cubic meter of air. As such, dusting should be minimized and good industrial 

hygiene procedures should be followed when handling powders such as local exhaust, 

protective clothing and eye protection, for example. 

 

 

Accu-Labs 8800 Chromium Compound: 

 

8800 Chromium Compound is used to replace the chromium plated from the solution based 

on the number of ampere-hours consumed since the last addition. 8800 Chromium 

compound should be added prior to any adjustment of the bath with 8800 Base Compound. 

8800 Chromium Compound should NOT be used to adjust the specific gravity of the 

solution. Additions of Accu-Labs 8800 Chromium Compound are added in a fashion similar 

to the 8800 Base Compound described earlier. 

 

It is important that the chromium concentration be maintained within the range specified. 

Generally, consumption of Accu-Labs 8800 Chromium Compound will be approximately 13-

14 oz/1000 ampere-hours (370-400 grams/1000 ampere-hours) and should be added at least 

once every 15 ampere-hours/gallon (4 ampere-hours/) of operation. 

 

Accu-Labs 8800 Chromium Compound is a dark green powder and contains chromic 

compounds regulated by OSHA. The 8 hour exposure limit for soluble chromic compounds is 0.5 

mg chromium per cubic meter of air. As such, dusting should be minimized and good industrial 

hygiene procedures should be followed when handling powders such as local exhaust, 

protective clothing and eye protection, for example. 
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Function of Components: 

 

8800 Catalyst: 

 

Accu-Labs 8800 Catalyst allows for the plating of chromium from the trivalent form. 

Chromium cannot be deposited without 8800 Catalyst present in the solution. It is important 

that the concentration of 8800 Catalyst be maintained within the range specified. Generally, 

the consumption of 8800 Catalyst will be approximately 48 fl. oz./1000 ampere-hours (1400 

mL/1000 ampere-hours) and should be added at least once every 15 ampere-hours/gallon (4 

ampere-hours/liter) of operation.  

 

Accu-Labs 8800-MS: 

 

AccuLabs 8800-MS serves as both a mist suppressant and as an aid to deposit distribution. 

Low 8800-MS can result in the production of dark smudges in the deposit, particularly on 

surfaces facing upward. High concentrations are not harmful. A minimum concentration must 

always be maintained in the solution. As a rule, the consumption of 8800-MS will be 

approximately 1-2 fl. oz./1000 ampere-hours (28-55 mL/1000 ampere-hours) and should be 

added at least once every 15 ampere-hours/gallon (4 ampere-hours/) of operation. 

 

Accu-Labs 8800-EXT: 

 

Accu-Labs 8800-EXT assists in extending the current density range over which the chromium 

is deposited. It is used at the time of solution makeup and usually further additions are not 

required except in special circumstances. Additions should be made only on the advice of Accu-

Labs, Inc. 
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Metallic Contamination: 

 

Metallic contamination of trivalent chromium plating solutions is much more of a factor 

compared to hexavalent chromium plating solutions. The degree of contamination in trivalent 

chromium solutions that can lead to difficulty is similar to most bright nickel plating solutions. 

Frequent sources of contamination are parts lost from racks and inadequate rinsing after nickel. 

Electrolytic purification, in some cases, can be used to keep the impurities within tolerable limits 

and can be performed by plating at approximately 30 amp/sq ft (325 amp/sq m), using heavily 

nickel plated dummy (preferably corrugated) cathodes, until the difficulty is eliminated. 

 

Contaminants are usually found together and may reinforce one another.  For example, 0.005 

g/l zinc, 0.10 g/l iron, 0.04 g/l nickel, and 0.005 g/l copper would be more harmful than the 

individual contaminant although each element may be within tolerable limits. Therefore, it is 

important that metallic contamination is minimized so as to optimize trouble-free operation. 

Purification of the 8800 process solution can be accomplished by other means, such as ion 

exchange. Contact Accu-Labs, Inc. for information on this method of purification.  

 

 

Operating Conditions: 

 

pH: 

 

The pH of the solution affects both the plating speed and the low current density coverage. Low 

pH produces the highest plating speeds but at the sacrifice of some low current density 

coverage. Conversely, high pH will result in slower plating speeds but with some improvement 

in low current density coverage. 

 

A solution made up according to the instructions under "Solution Makeup" should have a pH 

in the range 2.7-2.9. Adjustment of pH is made by the addition of concentrated hydrochloric 

acid to lower the pH or concentrated ammonium hydroxide to raise the pH. Additions of either 

hydrochloric acid or ammonium hydroxide will produce large changes in the pH when measured 

immediately after the addition. The solution will require approximately 2-4 hours to reach the 

"true" value of pH. 

 

A general rule of thumb for pH adjustment is to add 2 gallons/1000 gallons (2 mL/L) of either 

hydrochloric acid or ammonium hydroxide to change the pH 0.1 units. 
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Temperature: 

 

Optimum temperature is approximately 90OF (32OC). At temperatures much below this point, 

crystallization of solution components may occur on tank walls, filter, air agitation pipes, 

heating/cooling equipment or anodes. The temperature of the solution can affect deposit 

properties such as low current density coverage and color; higher temperatures producing 

reduced coverage and darker deposits. 

 

Cooling of the solution may be required if tank current and duty cycles are high. Heating or 

cooling equipment may be fabricated from pure titanium (titanium alloys cannot be used). 

Titanium equipment within the plating tank should be situated behind the anodes and grounded 

to the anode circuit with resistance wire to prevent their becoming cathodic through bipolar 

conditions. If external heat exchangers are used for cooling, the solution should not be cooled 

to the point where solution components may crystallize in the piping. Immersion quartz electric 

heaters may also be used for heating the solution. The use of automatic temperature controllers 

is recommended. 

 

 

Current Density-Thickness: 

 

The cathode current density should be as low as possible conducive to the production of 

satisfactory work. This will reduce any requirement for cooling, rectifier capacity and optimize 

consumption of additives.  

 

Increasing current density may not result in improving deposit thickness as cathode efficiency 

decreases with increasing current density. Although this will result in the production of good 

deposit distribution (Throwing Power), thickness will be a factor of time rather than current 

density. Typically, chromium will be deposited at a rate of approximately 4-5 millionths of an 

inch per minute (0.10-0.125 /min (microns per minute) regardless of the cathode current 

density. 
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Agitation: 

 

Mild and uniform air agitation is required to produce good deposit distribution and prevent 

solution and/or temperature stratification. Air lines can be fabricated from PVC pipe.  

 

Information on the proper design of the air distribution system can be obtained from Accu-Labs, 

Inc. 

 

 
 

DISCLAIMER: 

The information contained on this sheet is true and accurate to the best of our knowledge. Because use and conditions are beyond 

our control, no guarantee is expressed or implied for the above suggestions and/or recommendations. Accu-Labs, Inc. will not incur 

any liability in connection with the use of these suggestions and/or technical data. 
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