
NOVEL TECHNIQUE FOR INCREASING
CORROSION RESISTANCE

NONTOXIC COATING PROCESS PROTECTS ALUMINUM AND

ITS ALLOYS FROM CORROSION

BENEFITS

• Saves energy through longer wear 

• Hydrotalcite coatings improve

corrosion resistance and paint

adhesion of aluminum and aluminum

alloys

• Easily applied by standard dip or

spray processes

• More environmentally safe materials

and process

• Avoids concerns and associated

waste treatment challenges of

poisonous and carcinogenic materials

conventionally used to make

chromate coatings

• Costs less than chromate coating and

much less than anodization

• Excellent corrosion protection for

aluminum alloys used for most

purposes

APPLICATIONS

The hydrotalcite coating process can

be used to protect any aluminum

product.  It has demonstrated corrosion

protection comparable to chromate

coatings for a wide range of non-copper

or low-level copper aluminum alloys

(including the 3000-, 5000-, and 6000-

series).  These alloys are commonly

used for architectural aluminum, such

as siding and stair railings, truck bodies,

aluminum cans, and other general

applications. The hydrotalcite process

is also ideal for aircraft or other

maintenance operations.

Project Fact Sheet

Aluminum treated with easily applied hydrotalcite coating (shown here) demonstrates strong

corrosion resistance without the toxic and carcinogenic hazards posed by conventional chro-

mate coatings.
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Aluminum and its alloys are used in a wide range of products that we see every day,
from beverage containers to siding for buildings, from trucks to aircraft. To create
long-wearing aluminum products, the metal is usually pretreated or coated for ade-
quate corrosion protection. The standard pretreatment for aluminum is chromate
coating. However, the oxidizing solutions used to create chromate coatings, as well
as final coatings themselves, contain hexavalent chromium (Cr6+), a known carcino-
gen. In addition to hexavalent chromium, cyanide and other toxic substances are
also used in most methods for chromate coating. These toxins are so powerful that
the European Union is currently considering an outright ban on consumer products
coated with chromates by 2002. In addition, the Occupational Safety and Health
Agency and the United States Environmental Protection Agency may adopt more
rigorous rules regarding worker exposure to chromates and chromate emissions
during manufacturing within the next few years.

In the quest to eliminate hexavalent chromium from aluminum coatings, the
University of Virginia’s Department of Materials Science has devised a new coating
process. The new hydrotalcite coating process is completely nontoxic and has
demonstrated comparable corrosion resistance to chromate coatings for most alu-
minum alloys.

NONTOXIC CORROSION RESISTANCE FOR ALUMINUM
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Project Description
Goal: The goal of this project was to better understand the chemistry of the hydrotalcite coat-
ing process and to optimize it for commercial use.

The hydrotalcite solution can be substituted for chromates in spray or bath processes. The
coatings can be applied either by dipping aluminum products into an alkaline lithium salt bath
for a few minutes or by spraying them with the same solution. Pretreatment with hydrotalcite
coating provides excellent corrosion protection and enhances adhesion of paint for the full
range of aluminum products.

The University of Virginia developed this new technology with the help of a grant funded by the
Inventions and Innovation Program through the Department of Energy’s Office of Industrial
Technologies.

Progress and Milestones

• Process chemistry and salt bath formula have been optimized for use on architectural
alloys.

• A license was issued for use of the process on architectural aluminum.
• The Defense Advanced Research Project Agency has funded additional research into

using the hydrotalcite coating process for aerospace alloys.

Economics and Commercial Potential

• The technology is now ready for commercial use on low-copper alloys.
• Possible restrictions on hexavalent chromium could place hydrotalcite technology in very

high demand.

INDUSTRY OF THE FUTURE—ALUMINUM
Through OIT’s Industries of the Future initiative, the Aluminum Association, Inc.,
on behalf of the aluminum industry, has partnered with the U.S. Department of
Energy (DOE) to spur technological innovations that will reduce energy con-
sumption, pollution, and production costs. In March 1996, the industry 
outlined its vision for maintaining and building its competitive position in the
world market in the document, Aluminum Industry: Industry/Government
Partnerships for the Future.

OIT Aluminum Team Leader: Sara Dillich (202) 586-7925.


