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Passivation is the process of making a material “passive”, 
usually by the deposition of a layer of oxide on its surface. In 
air, passivation affects the properties of most metals–notable 
examples being aluminium, magnesium, zinc and titanium. 
In the context of corrosion, passivation is the spontaneous 
formation of a hard non-reactive surface film that inhibits 
further deterioration. This layer is usually an oxide that is a 
few nanometres thick.
Pure aluminium naturally forms a tough resistant oxide, 
almost immediately upon contact with air that protects it 
from further oxidation in most environments. Aluminium 
alloys, however, offer little protection against corrosion. There 
are three main ways to passivate these alloys: alclading, 
chromate conversion coating and anodizing. Alclading is 
the process of metallurgically bonding a thin layer of pure 
aluminium to the aluminium alloy. Chromate conversion 
coating is a common way of passivating not only aluminium, 
but also zinc, cadmium, copper, silver, magnesium, and tin 
alloys, although trivalent chromium conversion coatings must 
be used in almost all cases due to environmental and safety 
considerations. Anodizing forms a thick oxide coating. This 
finish is more robust than the other processes and provides 
good electrical insulation, which the other two processes do 
not. 
For example, prior to storing hydrogen peroxide in an 
aluminium container, the container can be passivated by 
rinsing it with a dilute solution of nitric acid and peroxide 
alternating with deionized water. The nitric acid and peroxide 
oxidise and dissolve any impurities on the inner surface of 
the container, and the deionized water rinses away the acid 
and oxidized impurities.

For many decades, hexavalent chrome pre-treatment has 
been the standard for aluminium. More recently, the use of 
hexavalent chrome-based pre-treatment processes have 
come under pressure for environmental and health and safety 
reasons. The first chrome-free pre-treatment processes 
started to appear in the marketplace about 20 years ago. 
Today, with almost two decades of operating experience 
gained, and hundreds of users worldwide, the performance 
of these systems is equivalent to the “old” hexavalent chrome 
products. Users of chrome-free technology include many of 
the world’s leading manufacturers. Gardobond X4707 and 
Surtec 650 are chromium free pre-treatments for aluminium 
and its alloys, the use of either process materially improves 
the performance of the subsequently applied paints, lacquers 
and powder coats. 
It imparts a chemical conversion coating to the surface which 
enhances adhesion and corrosion resistance. 
The performance of the non-hexavalent chromium containing 
products for aluminium is not only as good as hexavalent 
chrome in many cases even better results both in the real 
world and under laboratory conditions are achieved. 
When testing is performed using neutral salt spray exposure 
(EN ISO 9227, ASTM B117) less than 1 mm creep occurs after 
1000 hours exposure.

Aluminium pre-treatment processes used by Anotec:-

• Based on zirconium and titanium

• Easy to handle

• Chromium free

• Complies with European and United Kingdom regulations

• Very low environmental impact

• No heavy metal ions

• �Low volume of rinse water needed – closed loop system 
possible

• Preserves surfaces for ease of welding

• �Good workers safety and working

• Straightforward wastewater treatment

• Quantitative method for coating weight determinations

• Low maintenance

• Complies with specification requirements
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Information presented in this data sheet is considered reliable but conditions and methods of use, which are beyond our control, may modify results. Before these products are 
used, the user should confirm suitability. 
We cannot accept liability for any loss, injury or damage which may result from its use to the full extent permitted by law.
We do not warranty the accuracy or completeness of any such information, whether orally or in writing.
We reserve the right at any time and without notice to update or improve products and processes and our information concerning the same.
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