
Passivation of Stainless Steel
A typical food contact surface finish for stainless steel 
is the so-called No. 4 Dairy or 32 Ra finish. Although 
stainless steel is considered to be a non-reactive and non-
rusting surface, regardless of the surface finish specified, 
rust or rouging can form under certain circumstances: 
if this metal alloy is contaminated with free iron, if it is 
damaged by heat treatments (including welding) or if it 
is put into service without proper passivation.

To prevent rust (the oxidation of the iron component of 
the alloy), stainless steel must be passivated. Through 
this process, free iron or iron compounds are removed 
from the surface of stainless steel. The steel alloy then 
spontaneously forms a protective layer (a chemically 
inactive surface) when exposed to a mild oxidant such as 
air. The ASTM A380 Standard for passivation of stainless 
steel parts, equipment, and systems ensures a consistent 
product from multiple suppliers, allowing a standard 
basis for bidding. However, changes and variations in the 
methods used in stainless steel passivation have created 
confusion regarding what is, and what is not, compliant 
with this standard. To further complicate matters, the 
ASTM A380 Standard practice and the ASTM A967 
Standard specification allow different methods for 
passivation as defined.

Unless otherwise indicated, ASTM A380 defines 
passivation narrowly by specifying treatment with a 
nitric acid solution. Yet despite this rigid definition, nitric 
acid passivation is not the food industry standard. In 
fact, there are multiple options available for passivation 
or cleaning and treatment of stainless steel, including, 
but not limited to:

• “Passivation by ASTM A380.” To attain this, the most 
rigorous standard, suppliers must follow all ASTM 
A380 guidelines and create passivation in the 
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Common Stainless Steel Surface Finishes
Surface 

Roughness
References

Roughness
Average (Ra) in

Micro-inches (μ-in)
Mill 125-250
2B Mill 4-16
#4 32-94
#4 Dairy 16-32

Electropolish 4-32

Contact Hixson for a copy of past From Experience for a 
discussion regarding Ra and how this value is determined.

Continued on next page. >
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CONTINUING EDUCATION
Hixson associates regularly participate in continuing professional education events across the country.  
To learn more about the events listed below, e-mail Hixson at: info@hixson-inc.com. 

•  View:  “Water Management Best Practices,” a Hixson Food Plant of the Future webinar in conjunction with 
IDFA. Available now!

•  View:  “Beyond COVID-19: The Future of Food Plants,” 
a Hixson Food Plant of the Future webinar.

•  Listen:  “HVAC Options for a Post-Pandemic Plant.” A 
Hixson Food Plant of the Future podcast.

CONTACT US
Direct any comments or questions to:

Warren Green, P.E., Vice President
Process Engineering Manager
wgreen@hixson-inc.com
Phone: 513.241.1230
Fax: 513.241.1287
www.hixson-inc.com

FREE WEBINAR SERIES! 
Go to www.hixson-inc.com/insights/foodplant-of-
the-future to register or access 
archives of Hixson’s webinars.

stainless steel with a nitric acid treatment. The advantages of nitric acid passivation include the ability to remove 
welding and heat-treated scale as well as metallic contamination. The disadvantages of nitric acid are many, 
including danger to personnel, food safety concerns, storage, use, and disposal of a hazardous chemical, and 
higher cost. Under most circumstances, this standard does not provide additional value warranted by the costs 
and disadvantages it presents.

• “Passivation by ASTM A967.” This standard provides for either nitric or citric acid treatment. The standard also 
describes six different test methods to confirm the quality of the passivation. The advantage of citric passivation 
is that the chemistry is typically food-grade, compatible with the existing Clean-in-Place (CIP) systems, and can 
be disposed through the existing plumbing and waste treatment system following pH adjustment. In some cases, 
nitric acid is required to affect the proper passivation due to the condition of the metal. The nitric acid and the 
nitric passivation process should be conducted under strict safety conditions. It is typically best performed by a 
qualified firm who will also ship the used nitric acid off-site for disposal.

In all cases, successful passivation requires properly cleaned stainless steel prior to passivation treatment. The 
surface of the steel must also be permitted to air-dry and remain dry and exposed to air for at least 24-hours for the 
passified metal layer to form.
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