
Exterior Insulation
Finish Systems

Pass the Acid Test

Top: EIFS Control Sample - No test
exposure. Bottom: EIFS Test Specimen
- After 20 cycles of the Kesternich test.

The galvanized steel test specimen was
completely rusted after only nine test
cycles and was removed from the test
chamber.

D amage to building materi-
als caused by acid rain is a

well recognized phenomenon. At-
mospheric pollutants, chiefly from
smokestack emissions and vehicle
exhaust, combine with moisture to
form acidic compounds which can
attack materials with which they
come in contact. The results of the
chemical reactions between those
acid compounds and materials of
construction are a cause of great
concern.

They have been most notably
publicized in reports of harm to
historical buildings and antiquities
in such places as Rome and Athens,
but they are an everyday concern in
the selection of materials for any
construction in regions where the
atmosphere contains acid-forming
pollutants. Nearly all urban and
industrial regions are affected by
acid rain, and studies of building
materials responses to acidic condi-
tions are now available for consid-
eration in material selection and
building design.

Put most simply, sulfur-contain-
ing coal and nitrous oxides from
internal combustion engine ex-
hausts combine with moisture in
water droplets in clouds, fog, or
dew condensing or materials. This
leads to the formation of sulfurous
acid and nitric acid. There are many
other chemical compounds gener-

ated through the combination of
airborne pollutants and moisture,
and the complexity of their forma-
tion should be given due regard.
H o w e v e r ,  i n  t h e  n o r t h e a s t e r n
United States, 60 percent of the acid-
ity in acid rain is due to sulfuric
acid. (1) (2)

. . . in the
northeastern

United States,
60 percent of the

acidity in
acid rain
is due to

sulfuric acid.

Starting with this basic informa-
tion about acid rain, further investi-
gations of its effects can be made.
Also, insight can be added to field
observations of the effects of acid
rain on building materials by some
historical perspective. Sulfur diox-
ide emissions in Europe doubled in
the period 1950-1975 and remained
largely unchanged through as late
as 1986. (3)

At the same time that deteriora-
tion of brick, stone, and concrete
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from acid rain accelerated
in Europe, EIF systems with
synthetic polymer based
coatings grew in use. The
record of these system coat-
ings is superb. The experi-
ence in Europe, which has
the largest and most wide-
spread use of EIF systems,
is that EIFS has excellent
tolerance of aggressive at-
mospheres. Success in ac-
tual use is the best indicator
of resistance to environmen-
tal conditions.

Acid Rain Resistance
Laboratory evaluations

of building material acid
rain resistance have been
sought to provide direct,
controlled, and convenient
ways of developing and
judging materials for use.
Because the formation of
acids from combined pollu-
tion and precipitation is the
result of reactions among
materials surfaces, gaseous
compounds, and water, a
laboratory method should,
at a minimum, reproduce
these condit ions. Simply
pouring acid onto materials
won’t yield useful informa-
tion with respect to acid rain
resistance.

There is a standardized
apparatus and method of
achieving these conditions
under laboratory control:
the Kesternich test.

The Kesternich test, per
DIN 50018, which is a Ger-
man standard, uti l izes a
h igh l y  co r ros i ve  a tmo-
sphere to simulate the ex-
posure of materials to acidic
precipitation. The test in-
troduces sulfur dioxide gas
into a chamber of 100 per-
cent relative humidity. The
gas combines with water,
forming su l furous ac id ,
which is deposited on the
test specimens as moisture
condenses on them. A cycle

Rain - Cont'd on page 25

Success
in actual

use is
the best

indicator
of

resistance
to

environ-
mental

conditions.

In both
laboratory

and field
exposures,

EIF systems
pass “the

acid test.”
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Rain - Cont'd from page 22

of the test introduces two liters of
sulfur dioxide into the chamber in a
typical eight-hour period during a
24-hour cycle. The acid solution pro-
duced has a pH of approximately 1.
By contrast, the average pH of acid
rain in the northeastern US. is ap-
proximately 4. The Kesternich ex-
posure is much more acidic than the
acid rain.

In performance an evaluation of
EIF system resistance to acid rain at
Parex, Incorporated, specimens of
Parex's type PB and PM EIF sys-
tems were prepared, and the backs
and edges of the insulation boards
were coated with paraffin wax. Fol-
lowing 28 days condit ioning at
ambient laboratory temperature and
humidity, specimens were sub-
jected to 20 cycles of the Kesternich
test. A specimen of G-60 galvanized
steel was also included for com-
parison.

After 20 cycles, the EIF system

specimens showed a very faint light-
ening in color when compared with
unexposed controls. There were no
other effects, such as erosion, blis-
tering, cracking, etc. visible under
20 x magnification. By contrast, the
galvanized steel panel was com-
pletely covered with red rust after
only nine cycles, and it was removed
from the test chamber.

In addition to the visual exami-
nation of the test specimens, further
tests were made to investigate the
possible degradation of their func-
tional properties.

Impact Resistance
Exposed specimens and unex-

posed controls were tested for im-
pact resistance by the Perfo-test ap-
paratus. The apparatus consists of a
spring driven standard mass con-
nected to a cylindrical impactor
head. The impactor head is selected
from various diameters available in
2mm increments. The smallest head
which will not puncture the lamina

upon impacting it establishes the
impact resistance.

For all of the systems tested, Type
P B  f u l l  s y n t h e t i c ,  T y p e  P B
cementitious base, and Type PM,
no reduction in Perfo-test impact
r e s i s t a n c e  o c c u r r e d  a f t e r  t h e
Kesternich exposure.

Water Penetration Resistance
Tests were also made of the resis-

tance to water penetration of ex-
posed specimens. The test method
was taken from the M.O. A.T. 22
document, which is the European
Community Agreement standard
for the evaluation of EIF systems.

Specimens were prepared by re-
moving a central portion of insula-
tion from the back of the lamina,
leaving an intact ring of insulation
at the perimeter of the specimen.
Specimens were then placed lamina
side down in water to a depth of 1
cm. The back of the lamina was
observed for the length of time re-
quired for dampness to penetrate it,

Construction Dimensions/September 1992 25



which was then compared to the
length of time for dampness to pen-
etrate the controls. The Kesternich
exposure did not reduce the water
penetration resistance of the lamina.

Flexibility Loss
A mandrel bend test was also

conducted on lamina removed from
the insulation. The purpose of the
test was to investigate loss of flex-
ibility. Strips of lamina were bent
around cylinders of decreasing di-
ameter until they cracked. Lamina
finished with Parex 1.5mm swirl
texture acrylic finish showed a slight
tendency toward loss of flexibility
after exposure. Parex 1mm sand
float texture acrylic finish showed
no loss of flexibility after exposure.

Taken altogether, these test re-
sults indicate that after a severe
acid atmosphere exposure, which
was more than double the exposure

that changed G-60 galvanized steel
to 100 percent red rust, the lamina
retained substantially all of its func-
tional qualities.

The benefits of the Kesternich
test are its severity and reproduc-
tion of some of the complexity of the
solid/gas/water interactions. In ad-
dition, it is standardized, readily
available, and moderate in coat. Al-
though presently sanctioned by the
German government technical es-
tablishment, it is also under review
by various consensus standard or-
ganizations in North America and
is likely to come into wider accep-
tance and use.

In both laboratory and field ex-
posures, EIF systems pass “the acid
test.” In tough environments, mod-
em, well formulated EIF systems
offer building designers and own-
ers a great choice for enduring value.
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