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PHORGOTTEN PHENOMENA

Hot-Dip Galvanized
Steel in Pulp &
Paper Plants

Punip G. RAHRIG, American Galvanizers Association

he pulp and paper industry
is committed to operating
with reduced emissions in
the microenvironment of
the production area. The
air quality has improved in
the macroenvironment of

the surrounding community and cities
to comply with complementary legis-
lation and regulations. As a result of
these actions, corrosion rates of Zn
have decreased dramatically in pulp
and paper plants during the last 20
years. Zn is the metal used in the hot-
dip galvanizing process to protect steel
columns, beams, stringers, girts, pur-
lins, stairs, handrails, access grating,
and checker plate from the corrosive
attack of chlorides and sulfides in and
around these plants.

A long-term study conducted by
Noranda, Inc. (Toronto, Ontario), one
of the world’s largest Zn producers,
documents the performance of hot-dip
galvanized (HDG) steel in the micro-
environment of several plants during
the 1980s. Corrosion rates of Zn were
found to be <0.1 mpy (2.5 um/y). Hav-
ing a minimum coating thickness of 3.4
mils (86.3 um) of Zn (required to meet
the hot-dip galvanizing specification
ASTM A123") provided several decades
of corrosion protection of structural
steel in the brown stock and thermal
mechanical pulping (TMP) buildings

Service life chart for HDG coatings in various environments.

WService life is defined as the time to 5% rusting of the steel surface.

Note: 1 oz/ft? ~ 1.8 mils
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and in the black liquor recovery boiler
area. This study, as well as data accu-
mulated from many other microenvi-
ronment studies that were conducted
from the 1930s to the 1980s, provided
specifiers of corrosion protection sys-
tems with a very accurate means of pre-
dicting service life.

Air quality improved considerably
from both micro- and macroenviron-
mental perspectives in the late 1980s
and throughout the 1990s. During this
period, industry curtailed its use of
many of the compounds that increase
the corrosion rate of the HDG steel Zn
coating. Hence the service life of the
steel was extended. Paper mill design-
ers and specifiers of corrosion protec-
tion systems for the brown stock and
TMP buildings, the black liquor boiler,
utility bridges, and walkways could

now look forward to nearly mainte-
nance-free structures for upwards of
60 years.

Using statistical methods, neural
network technology, and an extensive
worldwide corrosion database, a
model was developed to accurately
predict either the corrosion rate of Zn
or the service life of HDG steel in any
environment.

The environmental data input re-
quired to estimate a corrosion rate in-
cludes temperature, airborne salinity,
sulfur dioxide (SO,) concentration, rela-
tive humidity, and amount of rainfall,
and sheltering condition (indoor, rain-
sheltered, or outdoor). By inputting
data into the model for a number of
locations in an array of environments, a
chart can be produced that provides
estimates of service life (Figure 1).

With the exception of the bleach-
ing area, where HDG steel is painted
to provide a duplex corrosion protec-
tion system, it is possible to economi-
cally achieve a virtually maintenance-
free structure at a pulp and paper
facility.
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