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NEWS from the FIELD

Glass-Flake Linings 
Keep FGD Scrubber On 
Line for Six Years

vinyl ester lining has with-
stood the harsh conditions
in a six-year-old flue gas

desulfurization (FGD) system. The
system is based on an innovative de-
sign that reduces toxic emissions
and creates a marketable byproduct,
but creates an environment even
more aggressive than that found in
most FGD units.

A glass flake-filled bis-A vinyl
ester lining was installed in the FGD
unit at Northern Indiana Public Ser-
vice Company’s (NIPSCO) Bailly
Generating Station. In six years, the

unit has suffered no coatings-related
failures, reports John Brown, facility
manager. The generating station is
one of the largest single scrubber
units in the U.S. for high-sulfur coal.
Independently owned and operated,
the Bailly Station absorber was de-
signed, constructed, and financed by
Pure Air of Allentown, PA, through
its project company Pure Air on the
Lake, Limited Partnership. Pure Air
on the Lake owns, operates, and will
maintain the system under a 20-year
contract with NIPSCO. The FGD fa-
cility serves two boilers, one rated at

341 MW and the other at 176 MW,
which both burn high (3.0 to 3.2%)
sulfur coal. The facility’s innovative
technology not only reduces sulfur
dioxide emissions to comply with
1990 Clean Air Act Amendment stan-
dards, but also transforms these
emissions into gypsum, a marketable
commodity, according to Brown. 

The lining project for the FGD sys-
tem began in May 1991 and was
completed in December 1991, re-
ports the lining manufacturer. The
entire construction project began in
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February 1991 and was finished in
February 1992, says Brown. 

Scrubber Design Places Unusual
Demands on Protective Coatings
With the absorber’s current design,
flue gas and water flow in the same
direction. Flue gas enters the ab-
sorber tower, where it is quenched
and saturated with a limestone slurry
and sulfur dioxide absorption be-
gins. The liquid slurry passes
through polypropylene packing in
the absorber tower. Final oxidation
takes place in the reaction tank, and
clean flue gas is discharged through
a wet stack. The resulting gypsum is
pumped to the centrifuge feed tanks
and from there to the basket cen-
trifuge for washing and drying. 

The FGD system creates a very
hostile environment in which unpro-
tected metal surfaces would corrode
rapidly. Brown says, “Normal sys-
tems are designed to run at only

15% to 20% solids [in a slurry]. Be-
cause we have only one absorber,
we have a very high liquid-to-gas

ratio. We can run up to 30% solids
in a slurry, so it’s a very aggressive
environment.”

High temperatures, acid gases,
and an abrasive, churning slurry can
lead to corrosion and erosion within
the FGD system, says Brown. The
upper portion of the absorber walls
in the wet/dry interface area are
protected with a clad lining system.
The remaining absorber tower walls,
the absorber tank, the mist elimina-
tor, and the outlet ducts are protect-
ed by glass flake-filled bis-A vinyl
ester lining systems. 

The lining is a multi-layer system
containing proprietary, large diame-
ter, flat glass flakes that overlap.
The owner chose the lining system
because of its field history of resis-
tance to corrosion, erosion, and
chemical attack, says Brown. And,
according to the manufacturer, the
system provides long-term resis-
tance to water vapor permeation
under severe conditions of immer-
sion, corrosive gases, and abrasion
at high temperatures. 

Lining the System
Before abrasive blasting, all edges,
welds, and corners in the system
had to be prepared in accordance
with NACE RP 0178 1995, “Fabrica-
tion Details, Surface Finish Require-
ments, and Proper Design Consider-
ations for Tanks and Vessels To Be
Lined for Immersion Service,” says
Sevan Demirdogen, a North Ameri-
can business manager for the manu-
facturer. As specified by the lining
manufacturer, the contractor was
then required to prepare the steel
substrate to an SSPC-SP 5 (White
Metal) finish with a 2- to 4-mil (50-
to 100-micrometer) anchor profile.
To achieve the specified cleanliness,
the contractor used recyclable steel
grit in the absorber tower and coal
slag in the other areas of the system.
Demirdogen explains that the recy-
clable steel grit was used in critical
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areas to avoid residue problems.
The coal slag was used in the FGD
unit because of its higher productivi-
ty rates. The contractor used dust
collection and dehumidification
equipment in the FGD system to
boost productivity and extend the
blast, says Anthony Kavouris, presi-
dent of the contracting firm. 

The lining system was tailored to
the various operating conditions in
the system, such as abrasion, ero-
sion, and corrosion, says Demirdo-
gen. Some areas of the FGD system
were coated with four coats of the
proprietary multi-layer system, con-
sisting of a primer, two intermediate
coats, and a topcoat. Exposed to
more severe conditions, other areas
were protected with additional
coats. The system was applied by
spraying, hand lay-up, and trowel-
ing, says Kavouris. The lining system
used for areas subject to corrosion
had total dfts ranging from 60 to 80
mils (1.5 to 2 mm). The lining sys-
tem used for areas subject to abra-
sion had total dfts ranging from 160
to 200 mils (4 to 5 mm).

Two inspectors furnished by the
lining manufacturer’s licenser over-
saw surface preparation and lining
application daily. They monitored
surface cleanliness and profile, rela-
tive humidity, dew point, coverage
of the primer and following coats,
surface finish, final dry film thick-
nesses, and high voltage spark test-
ing results, says Demirdogen. 

No Appreciable Signs of Wear
According to Brown, the coatings
were inspected semiannually for
the first two years of the scrubber’s
operation. The coatings are now in-
spected every 18 months. Inspec-
tion consists of visual checks for
blistering and color changes, mater-
ial thickness measurement with
magnetic thickness gages, and
spark testing. 

According to Brown, the only
areas that have needed repair were

those that suffered mechanical dam-
age. Minor repairs under the air ro-
tary sparger (sprayer) unit and on
the 72-inch (180-centimeter) suction
nozzles were also completed for
aesthetic reasons, says Brown. No
excessive wear on any of the coat-
ings has been noted, he says. Satis-
fied with the performance of the lin-
ing system, Brown expects it to

remain in service in excess of 10
years, well over the originally antici-
pated service life of 5 to 7 years. 

Midway Industrial Contractors, 
Inc. (Chicago, IL) performed the sur-
face preparation and lining opera-
tions. ITW Devcon Engineered Coat-
ings (Danvers, MA) manufactures
the glass flake-filled bis-A vinyl 
ester linings. ❏


