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DuBois

Heavy Coating Weight Zinc Phosphate

PHOSCOAT OC is a liquid high coating weight Zinc Phosphate compound formulated to impart dense heavy weight absorption
coatings on steel by immersion. Coatings of 10 - 30 gm/m? are produced which may then be treated with a suitable rust-
protective oil.

USER BENEFITS

» Excellent corrosion resistance. Heavy crystalline coatings developed by Phoscoat OC enable the surface to retain more oil
to improve subsequent drawing, forming or extrusion operations. The coating, therefore, provides long-term corrosion
protection.

» Superior paint adhesion. Applied as a pre-paint treatment, Phoscoat OC forms an integrated zinc phosphate coating,
chemically bonded to the steel surface. Paint is anchored firmly to the crystal coating, rather than to smooth, bare metal.

» Phoscoat OC baths require lower maintenance than traditional zinc phosphate treatments. Less sludge is formed in the
bath and the effective solution life is prolonged especially when the tank solution is allowed to cool down then re-heat.

» Suitable for post "Spin-Dip” Zinc or Zinc/Aluminium Flake organic coatings.

APPLICATION PROCEDURE

Treatment Sequence by Immersion

Stage 1 Alkaline Clean with a suitable cleaner.
Stage 2 Warm overflowing water rinse for 1 minute.

Stage 3 Acid pickle (optional) for removing heat scale and rust. Use Hydrochloric acid at 10 - 20% by volume. The temperature
and time required will depend on the degree of rust or scale to be removed.

Stage 4 Cold overflowing water rinse for 7 minute. (Required only if an acid pickle is used).
Stage 5 Phoscoat OC

Note: The bath is usually conditioned first with some steel wool or scrap iron at 55°C for 10 minutes to obtain about
0.1% iron. This helps to obtain higher coating weights.

Stage 6 Cold overflowing water rinse for about 1T minute.

Stage 7 Oil - immerse in a rust preventative oil such as Rustarest
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OPERATING CONDITIONS OF ZINC PHOSPHATE SOLUTION
Initial Bath Make-up: 5% by volume

Temperature: 85-90°C

Time: 5-15 minutes

Total Acid: 20-30mL

Free Acid: 3-6mL

TA/FA Ratio : 5-71

Iron Range : Optimum is 0.2 — 0.6% w/v

Note: For every mL or iron titrated, increase total acid 0.6 mlL over that in a fresh bath.
(@) Directions for Bath Makeup:

Fill the tank about three-fourths full of water. Add (50 - 60 litres) of PhosCoat OC chemical for each 1,000 litres of working
volume. Fill the tank to the operating level with water and mix thoroughly. Place a quantity of clean steel scrap or about 5 kgs of
steel wool or scrap in the solution, then heat to 70°C. Leave the steel wool in for at least 30 minutes, then remove it. Replace the
water lost by evaporation and mix the solution thoroughly. Test for Total Acid, then add enough PhosCoat OC chemical to bring
the bath to the required strength. After thoroughly mixing the bath and heating to 85-92°C, the solution is ready for use.

(b) Operation

The properly cleaned articles are immersed in the PhosCoat OC solution at 85-92°C for 15 minutes to produce a uniform
protective coating. Once a definite operating temperature is established, maintain it within + 3°C. The solution should not be
boiled otherwise, the sludge may be disturbed and deposited on the articles.

SOLUTION CONTROL

A. Total Acid Titration:

1. Take a 5ml bath sample and add to a flask with some water.

2. Add approx. 10 drops of Phenolphthalein indicator.

3. Titrate with 0.1N Sodium hydroxide to the first visible pink colour.

() Total Acid (TA) Titration:

e A PhosCoat OC solution prepared as above requires approximately 22 ml of 0.1N Sodium Hydroxide and is known as a
22 point solution.

e Maintain the Total Acid in the range of 20-24 points.

e An addition of (2.5 litres) of PhosCoat OC chemical per 1,000 litres will increase the strength approximately by 1 point.
Frequent small additions of this chemical produce more uniform results than occasional large additions and it is ideal
that the additions be made often enough so that the Total Acid never varies more than a few tenths of a point.

e Replace any drop in points due to a mechanical loss of solution resulting from sludge cleanout, leaks, or accidental
overflow, by adding 2.5 litres of PhosCoat OC chemical per 1,000 litres for each point required. It is not necessary to add
any more iron.

mL 0.TN NaOH = TA pts.

B. Free Acid Titration:

4. Take a5 mL bath sample add to a flask with some water.
5. Add approx. 5 drops of Bromophenol Blue indicator.

6. Titrate with 0.1N Sodium hydroxide to a blue endpoint.

ML 0.TN NaOH = FA pts.

If the FA is out of range add extra Phoscoat OC to rebalance TA/FA ratio. If TA is already high a careful addition of Phosphoric
acid may be (rarely) required. Contact your DuBois representative if necessary for guidance.
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C. TA/FA Ratio Balance:

It is important to maintain the Total acid and Free acid pointage within the set range. Deviation from the ratio balance will affect
zinc phosphate coating weight and crystal morphology and therefore corrosion protection. Ensure the Zinc Phosphate operates
at the correct temperature at all times as this very often is what depletes the FA and reduces bath life.

D. Iron Concentration:

e Obtain a 10ml sample of the bath, add 50 mL of DI water and add 5 - 10mls of 98% Sulphuric acid. Titrate with 0.18N
Potassium permanganate to a pink colour which persists for 10 — 15 seconds.

e mL Of 0.18N potassium permanganate x 0.1 = % v/v Iron

e |ron contents over 0.6% v/v develop in heavily worked baths and are reduced by the addition of hydrogen peroxide.
Approximately 0.1gram per litre iron is removed for each 100ml of 35% w/w hydrogen peroxide added per 1000 Litres
of solution.

e Small infrequent additions of hydrogen peroxide are preferred.

E. Zinc Metal Determination:

In heavily worked baths, the zinc metal level may be depleted beyond the chemical balance ratio and if this occurs a zinc
replenishment may be necessary.

A 5% v/v bath contains 8.9 gm/L of zinc metal.

Test Method:

1/. Take a 5mL sample, add 50 mL of DI water

2/. Add 20 -30 mL Caustic-Acetic acid buffer

3/. Add a teaspoon of Xylenol Orange indicator

4/. Titrate to a yellow end point with 0.1M EDTA solution

Calculation: mL 0.1TM ETDA x 1.3 = gm/L zinc metal.
(Note 70kg Zinc Oxide raises a 2000L bath Zn Metal by 4 gmy/L)

EQUIPMENT RECOMMENDATIONS:

Processing tanks and equipment should be constructed of stainless steel, preferably Type 304 or 316 ELC to maximise
equipment life. Mild steel can be used but equipment life will be shortened because of the corrosive action of the product on
mild steel. Heating coils and tubes must be constructed of Type 316 stainless steel.

SAFE HANDLING & STORAGE CONDITIONS:
Before handling, the Safety Data Sheet (SDS) should be read and understood by all personnel in contact with this product.

DISPOSAL.:
Any disposal of this product should be in compliance with all federal, state and local regulations. Please refer to the Safety Data
Sheet (SDS) for instructions regarding proper disposal of this product.
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