Igota call the other day, and the fellow on the
phone said that someone told him that galva—
nized steel cannot be used above 140 F (60 C)
because the zinc reverses polari’cy and causes the

steel to corrode. What is this effect and should T be

:eﬂing people not to use galvanizecl steel in high—tempera-

-ure environments?

This is a case of talzing one situation and gener-

alizing it to make a ]Jrqad sweeping statement

that ends up malzing no sense. The facts of the
golarity reversal effect in hot—dip galvanizing limit the
go’cential for its occurrence to a very specific situation.
,A;pplying these facts to a broad category such as all hig].’l—
:emperature environments is totaﬂy incorrect. This is
inother example of misinformation about ho’c—dip galva—

lizing that must be corrected.

[f we examine the facts about vpolari’cy reversal, we can eas-.

ly correct this mistaken assumption that all high-temper—
iture environments experience the accelerated corrosion of
he zinc coating. This accelerated corrosion from polari’cy
eversal was first discovered when hot water heaters for
esidential and commercial applications experienced pre-
nature failure when they were hot-clip galvanized. The
10t water heaters lasted only a few years before they (level-
)pecl leaks. The ensuing investigation discovered that the
rinc coating (levelopecl craclzs, and the‘ underlying steel
naterial was comple’cely &epletecl underneath the cracks.
Some investigators went back to the labs to try to dupli—
ate this effect. Merely heating the ho’c—&ip galvanized v
ieces to the same temperature as the hot water in the
reater, 140 to 180 F (60 to 82 C), had no effect on the
iinc coating. When the pieces were immersed in soft
vater at these same temperatures, the zinc coating devel-
)pécl cracks and the steel sacrificed itself to protect the

anc.

Further research revealed that the presence or absence of

‘ertain ions grea’cly affects the polari’cy reversal. Water

solutions that do not have any dissolved oxygen ions in
them show no signs of the polari‘cy reversal. The presence
of bicarbonates and nitrates in a water solution enhances
the posSi]:)ili‘cy of experiencing a reversal of the zinc/steel
corrosion protection. Zinc po’cen’cial increases in the pres-
ence of these ions, while the steel or iron pO’tential
remains unchanged.‘ This causes the steel to become
anodic, and the zinc to become cathodic, ’thei"eby causing
the steel to corrode in order to protect the zinc.

Other ions such as chlorides or sulfates will cause a sligh‘c—
ly different effect on the surface of the zinc coating. The
zinc pofcen’cial_ decreases in the presence of these ions, so
the zinc coating remaius anodic to the steel and no polari-
ty reversal will take placé. Soft waters usuaﬂy have signifi—
cant amounts of dissolved oxygen and Very small amounts
of chlorides and sulfates. Hard waters have higher
amounts of chlorides and sulfates as these are par’é of the
ionic salts that make it hard water. Hard waters also have
bicarbonates, so there are some tradeoffs when using 140

to 180 F (60 to 82 C) water in a galvanized container.

Increasing the temperature changes the time for the polar-
ity reversal to appear. If the temperature of a water solu-
tion that can cause a polari‘ty reversal is just above 140 F
(60 C), the polarity reversal may take a month to happen.
If the temperature is close to 180 F (82, Q), the polarity

reversali may ’calee place ina couple Of ].’lOllI’S.

So, rather than occurring in any }n'gh-tempera’cure appli—
cation, the polari’cy reversal effect must have some speciﬁc
conditions before it happens. The hot—clip galvanized part
must be in contact with a water solution, the water solu-
tion must contain dissolved oxygen, the water solution
must also contain some bicarbonate or nitrate ions, and
t‘he temperature of the solution must be in the range
between 140 and 180 F (60 to 82 C). Only if these con-
ditions are present can the zinc coating expérience the
polarity reversal. Other high-temperature environments
are perfec’cly acoep’ca]ole for l'lot—clip galvaniZed coatings.

Vol 5B




