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CAL 54-Z 
 

A Single-Dip Blue Chromate for Zinc 

 

 

 
The CAL 54-Z Chromate is a single-dip blue conversion coating for electrodeposited zinc.  It 

produces a plating final appearance while protecting against tarnish, stains, white corrosion 

products and fingerprints.  The CAL 54-Z is a powdered, easy to use material which provides for 

consistent and economical results on either barrel or rack lines, manual or automatic.   

 

Operating conditions: 

 

 

Concentration:  .5 to .8 oz/gal 

1 to 1.5% b.v. nitric acid 

pH range:  1.0 to 1.5 

Temperature:  60˚ to 100˚ F. 

Immersion Time:  10 to 30 seconds 

 

 

Typical Process Cycle: 

 

A.  Zinc plate to a minimum .0002” 

B.  Cold water rinse 

C.  ¼% nitric acid dip 

D.  Cal 54-Z Chromate 

E.  Cold water rinse 

F.  Hot water dip (140 F˚ max.) 

G.  Air dry 

 

 

Make-up: 

 

The Cal 54-Z Chromate is easily made by dissolving the required amount of salts in water and 

then stirring in the required nitric acid.  Often it is beneficial to retain about 10& of the old 

solution to speed the break in of the new bath.  Once the salts have dissolved, the pH has been 

adjusted and the temperature is within range, parts may be processed. 
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Operation: 

 

The immersion time in the Cal 54-Z solution depends upon the type of zinc plating bath, the 

concentration of Cal 54-Z, the operating temperature and the amount of agitation.  A typical 

operating concentration would be 3 to 4 lbs. Cal 54-Z and 4 to 6 qts. nitric acid per 100 gallons of 

solution.  As a rule, increases in the concentration of Cal 54-Z, the temperature, the agitation and 

the acidity (i.e. lower pH) all tend to increase the reactivity of the solution or the rate of film 

formation.  Each of these parameters must be considered in determining the immersion time since 

the thickness of the film will to a great extent determine the color of the finish.   

 

When viewed parallel to the surface with a white background, a great diversity of colors becomes 

apparent in the chromate film.  As a general rule, when this iridescence is dominated by yellows 

and greens, the film is too thick and steps must be taken to decrease the immersion time or 

decrease the reactivity of the chromating solution.  When the predominant colors are reds and 

purple, the film is too thin and we must increase the immersion time or increase the reactivity of 

the solution.  Deposits from non-cyanide zinc plating baths tend to be more active and require 

less reactive solutions.  Long transfer times between the chromate and the first rinse also require 

less reactive chromates.  Since some metal is dissolved during the film formation, the minimum 

thickness of zinc plate is .002 inches.  The deposits should be free of metallic impurities 

(especially copper, cadmium, lead and iron) or else a dark, unacceptable chromate film will 

result.  The correct use of a zinc purifier will help minimize the effects of these metals.  The parts 

should be thoroughly rinsed before and after chromating and the process should include a ¼% 

nitric dip prior to the Cal 54-Z to help maintain the pH of the solution, neutralize any alkalinity or 

cyanides on the surface and to remove any brightener films.  A clean hot water dip will improve 

the color of the final part. 

 

Equipment: 

 

All equipment must be acid resistant.  304 or 316 stainless steel, polypropylene or mild steel lined 

with flexible PVC such as Koroseal are recommended.  Stainless steel immersion heaters might 

be necessary on cold mornings and mild air agitation from a low pressure blower is 

recommended. 

 

Solution Control: 

 

Perhaps the most critical parameter to control for successful results is the pH of the solution.  As 

the pH increases, the reactions lows and the film becomes redder or purple.  Taken to extreme, 

the reaction will stop and no film will form.  As the pH decreases, the solution becomes more 

reactive and the film becomes more yellow.  Taken to this extreme, a low pH will also stop the 

formation of the chromate film and will cause the zinc deposit to be stripped in the low current 

density areas of the part.  The pH of the solution can be raised with small additions of caustic 

soda and should be lowered with additions of nitric or 54-Z salts (if the chrome concentration is 

low).  The 54-Z concentration can be readily analyzed and maintained by the following 

procedure: 
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Analytical Procedure: 

 

A.  Pipette a 50 ml. Sample into a 250 ml. Erlenmeyer flask. 

B.  Add about 100 ml. of distilled water. 

C.  Add 10 ml. of concentrated hydrochloric acid. 

D. 
 Titrate immediately with 0.1 N-sodium thiosulfate until the solution 

becomes a light brown color. 

E. 
 Add 2 to 3 ml. of starch indicator solution.  Continue the titration until 

the dark blue color fades to clear. 

F. 
 For each ml. below 16, add ½ lb. of Cal 54-Z and 2 pints of nitric acid 

per 100 gallons of solution. 

 

 

Caution: 

 

The Cal 54-Z salts contain chromates which are strong oxidizing agents.  Do not allow them 

to come into contact with combustible materials.  Cal 54-Z salts can cause burns, therefore 

operators should wear appropriate protective clothing and eye protection.  In case of 

contact with skin, flush with water for several minutes.  If contact with the eyes occurs, 

flush immediately with water and contact a physician.  Use all appropriate waste disposal 

methods. 


