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Evaluation of Sanereisen-210 Couting System for Concrete Protective Characteristics

Sauereisen Cements Saucreisen-210 epoxy coating system was evaluated for its concrete

protective characteristics in the Districts Concrete Coating and Liner Testing facilities in Compton
for approximately one year of acid service. The coating system was well bonded to the concrete
substrate. No indication of corrosion to the liner or the underlying concrete was observed.

As a result of this evaluation, Sauereisen Cements Sauereisen-210 epoxy coating system will
be included as an aiternative coating product in specifications that we prepare in the future for
concrete coating systems. Information contained in this letter is not for publication or advertisement.
No endorsement is intended for this coating system. Prior written approval of the Sanitation Districts
is required for any advertisement or promotion that involves this agency.

Thank you for your continued cooperation and interest in the Districts’ evaluation program
for concrete coatings. [f you have any questions or need additional information, please contact
Edward Esfandi at (310) 638-1161 ext. 222.

Very truly yours

Charles W. Carry

Edward J. E%\‘

Senior Engineer
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Can coatings protect
wastewater treatment
systems?

County Sanitation Districts of Los Angeles County tests the sulfuric-acid

resistance of 78 products

By MaARTIN S. McGoOVERN
L]

¥ ew, if any, coatings have
been effective in preveniing
the deterioration of concrete
under highly corrosive condi-
tions.”
So says the Water Environment Fed-
eration’s 1969 Manual of Practice
No, 17, Paints and Protective Coatings
for Wastewater Treatment Facilities.
“Highly corrosive conditions” refers
to sulfuric acid, which is secreted by
bacteria as it consumes hydrogen
sulfide and other sulfur-containing
chemicals found in raw sewage.
Sulfuric-acid attack is responsible
for billions of dollars of damage to
concrete wastewater collection and
treatment systems throughout the
United States. “However, many
agencies are unaware of the signifi-
cant deterioration occurring to their
concrete facilities,” says John Red-
ner, sewerage system manager for
the County Sanitation Districts
(CSD) of Los Angeles County.
Over the past 15 years, manufac-
turers have developed numerous
high-solids, fast-cuting coating svs-
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tems that they claim will resist sulfu-
ric acid in sewers and wastewater
treatment plants. Manufacturers
spend much time and money evalu-
ating protective coatings in the lab,
but field results have varied greatly.
Omne agency reports nothing but suc-

cess, while another reportts nothing
but failure.

The only successful method CSD
has found for resisting sulfuric acid
is to install polyvinyl-chloride liners
to concrete surfaces during construc-
tion. However, many rehabilitation

Many coatings, such as this epoxy, have not fared well in the aggressive condi-
tions found in wastewater treatment systems.
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projects do not allow enough down-
time for concrete surface repairs and
installation of the liners. The ideal
solution, CSD reasoned, would be to
find a coating svstem that bonds to
concrete and resists sulfuric acid.

So in 1983, CSD launched a test-
ing program simulating actual field
conditions t¢ identify coating svs-
tems that would bond strongly to
concrete and provide the required

sutfuric-acid resistance. To date, thev
have tested 78 different protective
systems.

Preparing the
test specimens

To simulate actual conditions, the
evaluations were conducted in shal-
low concrete tanks constructed by
inserting two concentric, precast, re-
inforced-concrete manhole shafis

The survivars

into a freshly poured concrete base
stab {Fig. 1. The annuiar space be-
tiveen the cuter and inner ank was
filled with water to simulate mois-
ture from groundwater ot from an
adjacent process unic.

The lower half of each tank was
filled with a 10% solution of sulfuric
acid and subjected to the acid attack
for 6 to 8 weeks. During this time,
the unprotected tanks detericrated

od below are still
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Figure 1. To simulate actual conditions, the evaluations were conducted in shal-
low concrete tanks constructed by inserting two concentric, precast, reinforced-
concrete manhole shafts into a freshly poured concrete base slab.

to a depth of about 1 inch. The use
of 10% acid was arbitrary but repre-
sented a more aggressive environ-
ment than actual service conditions.
Coatings were applied to the test
tanks when sufficient aggregate and
even some reinforcing steel was ex-
posed. The manufacturer was asked
to apply the coating to both the cor-
roded and uncorroded surfaces in-
side the test tank within 8 hours.
The coating manufacturer was re-
sponsible for alt surface preparation
before applying the coating. Gener-
aily, the manufacturers chose either
sandblasting or high-pressure wa-
terblasting for surface preparation. If
too much aggregate was exposed for
proper application of the coating,
the manufacturer was responsible for
surface repair as well, Most surface

Figure 2. Coating systems were ap-
olied to both the deteriorated bottom
portions of the tanks and to the unde-
teriorated top portions. The applied
coatings were then subjected to a
10% solution of sulfuric acid.

repairs used fast-curing concrete or a
mixture of the coating material and
a sand filler.

The coatings tested had to cure
sufficiently so water could be added
to the test tank within 48 hours of
application. Ninety-six hours after
application, concentrated sulfuric
acid was added to the test tanks to
achieve a concentration of 10%. The
acid solution exposed both the dete-
riorated and undeteriorated coated
surfaces (Fig. 2.

Manufacturers were not allowed
to perform any pinhole or holiday
testing after applying the coatings,
even though such testing is part of a
standard application specification.
Any coating system that could not
be applied on such a small scale by
the manufacturer without this type
of failure was not considered a viable
system.

Evaluation

The coatings were evaluated for at
least a year. Unless coating failure
was observed earlier, the acid solu-
tion was usually removed every 3
months to allow for a physical in-
spection of the tanks. During the in-
spection, photographs were taken to
document any changes in the coat-
ing’s protective characteristics or ap-
pearance. The bonding quality was
observed, and the coating thickness

was measured. A cross section of the
coating was inspected to evajuate
pinholing, air pockets, or any grad-
ual deterioration or reaction with
the acid. The manufacturers were
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Successful coating svstems were
tested bevond 1 vear to obtain addi-
tional information on long-term per-
formance.

For each coating svstem, the time
to failure {or completion of the test)
was recorded. The coatings’ ease of
application, acid resistance, and
bonding characteristics were also
rated on a scale of one to four, with
a score of one being the best. The
three scores were then added to pro-
duce a cumulative score.

Of the 78 coatings tested, only 27
successfully completed 1 year of
evaluation (see table). All of these
coatings had a cumulative score of
five or less. The highest survival rate
belenged to the mortar svstems, re-
gardless of whether the coating resin
was a coal-tar epoxy, epoxy, poly-
ester, or vinyl ester. The next highest
survival rate belonged to the liner
category. The neat epoxy survival
rate was 25%. The survival rates for
the specialty concrete and urethane
categories were 23% and 12%, re-
spectively. The neat coal tar, neat
polyester, and neat vinyi-ester coat-
ing systems all failed. The only neat
systems to survive the evaluation
were the polyurea and two out of 16
urethane systems. The overall sut-
vival rate for all coating systems was
35%. &
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