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Cleaning and maintaining stainless steel
With appropriate specifi cation, stainless steel can last the life of a building. 
However, as with any other material, unsightly surface deposits can accumulate 
after many years of service. Accidents, vandalism, use of inappropriate cleaning 
procedures, and installation issues can make surfaces unsightly, cause damage, 
or even lead to rapid surface corrosion. Surface restoration is often possible 
with the right remediation approach.

By Catherine Houska

In exterior environments, sheltered 
areas (e.g., balconies or the lower fl oors 
on high-rises) can face more aggressive 
environments because rainwater cannot 
wash off corrosive surface deposits. 
A more corrosion-resistant stainless 
steel, smoother fi nish, and/or increased 
maintenance may be necessary to retain 
an attractive appearance.

One should always request the 
cleaning product’s Globally Harmo-
nized System of Classifi cation and 
Labelling of Chemicals (GHS) informa-
tion or material safety and data sheet 
(MSDS), and avoid chemicals contain-
ing ‘chlorine’ (i.e., chlorides), acids, 
particulate, and anything potentially 
corrosive or abrasive. When there are 
concerns, a stainless steel supplier, 
industry association, or consultant can 
review the product chemistry before it 
is used. (A cleaning company, blogger, 
or random website does not necessarily 
understand metal corrosion or special-
ized fi nishes.)

Proprietary detergent and water 
solutions, including those used for 
automotive or dishwashing, and ‘envi-
ronmentally friendly’ cleaning products 
containing hydrogen peroxide, vinegar, 
or similar chemicals are also used. 
The detergent should contain both a 
surfacent and degreaser, not leave a 
coating on the surface, and preferably 
be chloride-free and pH-neutral (i.e., 
non-acidic). Many cleaning products 
and wipes contain chloride compounds, 
such as bleach (sodium hypochlorite). 
If such products are used, the chloride 
or bleach content should be less than 
three percent, and thorough rinsing to 
remove the chlorides is critical. Bleach 
concentrations of fi ve percent or higher 
cause corrosion of commonly used 
stainless steels like Type 304/304L at 
room temperature, so it is critical not to 
let solutions dry and concentrate.

Wash water
Clean, potable water is used for rinsing 
surfaces after most cleaning procedures, 
but it is important to check the water’s 
chemistry. The U.S. Environmental Pro-
tection Agency (EPA) suggests no more 
than 250 ppm for chlorides and 500 ppm 
for total dissolved solids (TDS) for human 
consumption, but there are no hard 
maximums. In some areas, these levels are 

much higher, which could add to both cor-
rosion and hard water staining problems. 

Suitable water may need to be pur-
chased or a reverse-osmosis (RO) system 
installed. It is important never to use 
natural untreated, industrial, or swim-
ming pool water. When acidic clean-
ing products are used, the rinse water 
should have a maximum TDS content 
of 200 ppm or be de-ionized, distilled, 
or RO water – otherwise, hard water 
staining occurs (Figure 2). While it can 
be removed, opting for avoidance is far 
more cost-effective.

Applying cleaning products
Even durable fi nishes can be damaged 
with inappropriate cleaning methods – this 
is a particular concern for fragile mirror 
and colored fi nishes. Too often, ‘clean-
ing’ is attempted with abrasives only 
appropriate for refi nishing. One should 
use a new or clean, soft, lint-free cloth 
or a clean sponge reserved for exclu-
sive use on stainless steel. It is critical to 
avoid cleaning products used on other 
materials, such as carbon steel.

Products that can potentially change 
the fi nish appearance, or contaminate 
the surface with iron, include:
•  coarse abrasives pads (e.g., sandpa-

per or non-metallic abrasives);
•  metal scrapers, brushes, or wool 

pads;
•  coarse abrasive powders; and
•  abrasive blast media.
(See Figures 3 and 4.)

A soft nylon brush or plastic scraper can 
be used to help loosen adherent surface 
deposits, but should be tested fi rst 
to ensure against surface damage. 
When cleaning directional fi nishes, 
one should always rub along the 
grain.

Light dirt, urine, and fi ngerprint 
removal
The choice of cleaning method for 
removing surface deposits, fi ngerprints, 
and other light discoloration depends 
on the application. Hand cleaning is 
common, but hot-water power-washing 
is appropriate for exterior applications 
where water infi ltration is not a concern 
and a fast, low-cost cleaning option is 
desired.

Light fi ngerprints and dirt accumula-
tions are also easily removed with com-
mon window cleaning products, such 
as ammonia and water or vinegar and 
water solutions. This makes it easy to 
clean adjoining stainless steel surfaces 
as windows are cleaned. These products 
are also suitable for other light cleaning 
requirements, but they will not remove 
heavier fi ngerprinting (Figure 5).

Since its invention over a century ago, 
stainless steel’s durable beauty has 
been repeatedly demonstrated. In the 
mid-1990s, more than 30 years of dirt, 
hydrocarbons, and other deposits had 
blackened the iconic upper fl oors of 
New York’s Chrysler and Empire State 
buildings, but simple cleaning with 
products commonly found in household 
kitchens returned them to their original 
appearance (Figure 1).

Figure 1. In 1995, the exterior of New York’s 150 
East 42nd Street (formerly Socony Mobil Buil-
ding) was cleaned for the fi rst time in 40 years, 
removing dirt and hydrocarbon accumulations. 
Photo courtesy of ATI Allegheny Ludlum

Figure 2. This Chinese museum has a fountain 
along one side, which sprays water on to the 
surface. The water’s high total dissolved solids 
(TDS) content is causing staining on both the 
stainless steel panels and the stone. While 
this staining can be removed, avoiding the 
problem by installing a reverse-osmosis (RO) 
system is best. 

The inherent corrosion resistance of 
stainless steel often makes it possible to 
restore surfaces after years of neglect 
when other materials may have suffered 
too much deterioration to make that 
feasible. This assumes an appropriately 
corrosion-resistant stainless steel and 
durable fi nish have been selected for the 
project, which have been the subject of 
this author’s previous articles.1

General guidance
Environmental factors infl uencing the fre-
quency of the routine cleaning required 
to retain a pristine appearance include:
•  the owner’s aesthetic standards;
•  surface fi nish roughness;
•  airborne particulate concentrations;
•  pedestrian traffi c levels; and
•  exposure to regular heavy rain.

Figure 3. A maintenance worker ‘cleaned’ the 
hinges in this natatorium room with a house-
hold carbon steel wool pad. The corrosion is 
from the resultant embedded iron particles.

Figure 4. This stainless steel surface has been 
badly damaged by a maintenance worker’s at-
tempt to remove a poster with a metal scraper 
instead of an appropriate solvent.

Figure 5. Dirt and grime are easily removed 
with simple cleaning of the stainless steel.

Mild detergent and degreaser solutions 
will increase cleaning effectiveness. If 
there are chlorides (coastal or de-icing 
salts) on the surface, cleaning effective-
ness is increased by a proprietary additive 
specially formulated to improve removal.

Heavy fi ngerprints, grease, and oil
Heavy grease and oil deposits can be 
removed with vapor or steam de-
greasing, high-pressure water jets, or 
alkaline or emulsion cleaners. Hot-water 
power-washing with a mild detergent or 
oil-free citric acid solution can also be 
effective. Some household oil-free citric 
acid cleaners and degreasers effectively 
remove many heavier fi ngerprint, oil, 
and lighter grease deposits.

Proprietary industrial strength 
degreasers, such as alkaline formula-
tions with surfactant additions, are 
effective on heavier oil and grease 
deposits. Any new product should 
be tested on a small stainless steel 
surface before use to ensure it does 
not cause color change. Manufacturer 
instructions for application and surface 
rinsing must also be followed.

Clear coatings, oil, and wax
Stainless steel provides the best cor-
rosion resistance when the surface is 
clean and exposed to oxygen. Clear 
coatings prevent oxygen exposure 
and can potentially cause corrosion 
problems and increase maintenance 
costs. The most problematic coatings 
are those that peel or delaminate; they 
create crevices as they fail, increasing 
corrosion problems.

New York’s iconic Chrysler Building. Unless 
stated otherwise, all photos courtesy of 
Catherine Houska
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Coatings increase surface refl ectivity and 
can yellow over time. When applied 
in the fi eld, service life is typically 
relatively short; repeated removal and 
replacement can be more expensive 
than simple cleaning. Further, some 
require such hazardous chemicals for 
removal that contractors frequently 
remove them by abrasion, destroying 
the initial surface.

If a coating must be applied to 
hide fi ngerprints or improve corrosion 
performance, one should select prod-
ucts that naturally dissipate or are easily 
removed to avoid fi nish damage – 
examples include oil, wax, and silicon 
mixtures. With the exception of lanolin 
polishes that dry hard and add natural 
corrosion protection, oils should not 
be used in exterior applications, swim-
ming pool environments, or any other 
location with airborne dust or corrosive 
substances (e.g., salt or pollution), as 
they increase surface accumulations 
and can cause corrosion. Carnauba wax 
and similar automotive waxes that dry 
hard are also acceptable, but do not 
provide a corrosion-inhibitor.

Oil, wax, and silicon coatings can 
be helpful in indoor locations where 
fi ngerprinting is a concern. It is impor-
tant to select products carefully since 
some do not harden and accumulate 
dirt (Figure 6).

Adherent deposits
Degreasers can be very helpful in loosen-
ing some adherent deposits not involving 
adhesives. If the fi nish is not mirror-like, 
colored, or coated, then very fi ne abra-
sive powders suitable for cleaning glass 
can be effective when made into a paste 
and gently rubbed on the surface. (They 
should fi rst be tested on a small area to 
make certain no surface damage occurs.)

The surface must be rinsed thoroughly 
to remove the white powder residue. A soft 
cloth or nylon brush can be used to loosen 
the powder. Calcium carbonate, which is 
used in toothpaste, is preferred because it 
does not scratch most fi nishes and is envi-
ronmentally neutral. Fine crystalline silica, 
pumice powders, and baking soda (sodium 
bicarbonate) are also used. Coarse scour-
ing powders should be avoided as they can 
contain bleach and can scratch surfaces.

Adhesive removal
Removal of residual adhesive deposits from 
protective strippable fi lms, posters, and 
other sources can usually be accomplished 
without damaging the stainless steel surface. 
If the supplier can be identifi ed, it should be 
contacted for removal advice. Several differ-
ent adhesives are used in construction, and 
the appropriate removal products vary.

When recently applied, some can be 
removed with an eraser, mild detergent, 
vinegar (or ammonia), and water mix-
ture. Plastic bristle brushes and scrap-
ers may assist in removal, but anything 
that could scratch the surface should be 
avoided. Non-toxic household adhesive 
removers are also often very effective. 
If the fi nish is not mirror-polished or 
colored, fi ne abrasive cleaners suitable 
for glass can be made into a paste and 
then gently rubbed on with the grain to 
assist in removal. A strong solvent may 
be required, but it should be tested on 
a small area in advance and washed off 
completely afterward (Figure 8).

Sealant failure
‘Rundown’ occurs when fl uids are 
released from sealant, producing dark 
areas or streaks below the joints as dirt, 
hydrocarbons, and other substances in 
the air collect on the tacky surface. The 
causes can range from poor installation 
to chemical exposure to normal end-of-
service-life deterioration. 

Discoloration color is determined 
by the type of particulate adhering to 
the sealant. This aesthetic problem 
is different in appearance from the 
normal rain/dirt runoff patterns occur-
ring at window corners or directly 
under a joint (Figure 9). The appropri-
ate removal product depends on the 
sealant type.

Paint and marker pens
Paint and marker pen stains can be 
removed using proprietary alkaline or 
solvent paint-strippers after testing the 
product on a stainless steel sample or 
in a low-visibility area to ensure it does 
not cause any surface discoloration. 
A soft, nylon bristle brush can be 
helpful in loosening residue. Some 
proprietary chemical cleaners can 
damage sealant – care should be used 
to prevent inadvertent damage.

Conclusion
Appropriate cleaning of stainless steel 
can frequently restore the original 
appearance of stainless steel. There 
is generally no reason to use products 
damaging to the environment or 
hazardous to workers. Cleaning fre-
quency is determined by the owner’s 
expectations, site conditions, and 
appropriateness of the stainless 
steel and fi nish.

Generally, only occasional cleaning 
is required to remove surface deposits. 
However, care should be taken in 
applying coatings since some can 
adversely affect corrosion performance. 
With appropriate procedures and 
products, stainless steel can stand the 
test of time.

Notes
*  This article originally appeared in the 

December 2016 issue of The Con-
struction Specifi er (vol. 69, no. 12), the 
offi cial magazine of the Construction 
Specifi cations Institute (CSI). For the 
latest information on construction doc-
umentation, materials and methods, 
visit www.constructionspecifi er.com.

*  The author would like to acknowledge 
the support of the Nickel Institute 
and IMOA in the preparation of this 
article.

1  Previous articles by this author for The 
Construction Specifi er include: “Prov-
ing its Long-term Mettle” (August 
2016], “Avoiding De-icing Salt Cor-
rosion” (January 2015), “Designing 
on the Waterfront” (November 2007), 
“Stainless Steel for Severe Coastal 
Environments” (September 2011), 
“Architectural Metal Corrosion: The 
De-icing Salt Threat” (December 2006), 
“Preventing Corrosion in Soil” (April 
2006), and (co-authored with James 
Fritz) “Swimmingly Stainless Pool 
Design” (December 2005). See also 
this author’s articles for the Interna-
tional Molybdenum Association (IMOA) 
e-newsletter, Stainless Solutions, along 
with Architectural Metal magazine.
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Figure 8. This pipe supports a beach park 
canopy. Unfortunately, the supplier did not use 
an ultraviolet-rated strippable fi lm, and the pipe 
was exposed to the sun for several days prior to 
the removal. The areas with residual adhesive 
accumulated far more coastal salt than surroun-
ding surfaces, causing light surface corrosion. It 
was removed with fi ne abrasive paste suitable for 
cleaning glass and is now performing well. The 
test area is shown.

Figure 9. As shown above, fairly consistent 
dark areas or streaks below a joint are indica-
tive of sealant deterioration and the accumu-
lation of atmospheric particulate on the tacky 
surface. The stainless steel panels below are 
very dirty. Rainwater fl ow patterns or channe-
ling is creating dirt and hydrocarbon streaking 
in selected areas. This can be corrected with 
standard cleaning procedures.

Figure 10. Outside an Indian airport, concrete 
spilled off the sides of these bollards when they 
were fi lled. Unfortunately, it was not washed off 
immediately. Power-washing may be effective 
in removing the deposit.

Hydrochloric acid
Hydrochloric acid (i.e., muriatic acid) is 
very corrosive to construction materials; 
it should never be used for cleaning 
tile, concrete, or masonry near stain-
less steel. Concentrations of as little as 
0.1 percent can cause room tempera-
ture corrosion of Type 304/304L (UNS 
S30400/S30403).

If there is accidental exposure, the 
surface should be immediately and 
thoroughly rinsed with clean water and 
the acid should be neutralized (Figure 7). 
Alternative cleaning products are 
available.

Figure 6. After 50 years of oil and wax ‘cle-
aning,’ the stainless steel in this lobby was dark 
from dirt and grime accumulation and had 
some scratching (top). The panels were taken 
down, cleaned with dishwashing detergent, 
refi nished with non-metallic abrasive pads, 
reshaped and reused in the new design (bot-
tom). Any unused metal was recycled after the 
reshaping. Bottom photo courtesy of IKM

Figure 7. Muriatic (i.e., hydrochloric) acid was 
used to clean the masonry, causing corrosion 
of the drip edge. Similar damage has been ob-
served by this author on kitchen cabinets after 
interior tile cleaning and on exterior railings 
and doors after concrete cleaning.

Cement and mortar
If cement or mortar is accidentally 
spilled onto stainless steel, it should 
be washed off immediately with 
adequate water before it can set. 
Otherwise, removing solidifi ed 
material can be diffi cult without caus-
ing surface damage. If the surface is 
smooth, it may fall off as it dries. Low-
power-washing can also be tried, 
with the water stream angled to loosen 
the deposit edge.

If the cement or mortar has been 
allowed to dry on the surface, dark 
multi-color alkaline staining may be 
apparent on the stainless steel surface 
after the deposit is removed. This can 
be removed by rubbing a paste of fi ne 
abrasive powders and water on the 
surface. However, if the stainless steel 
surface is colored or coated with metal, 
permanent surface damage may occur 
(Figure 10).
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