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SOME LABORATORY EVALUATIONS OF BITUMINCUS COATINGS

Harold C. O'Brien, Jr.
Royston Laboratories, Inc.. Pittsburgh, Pa.

Bituminous Substances have been used as preservatives
and protective coatings for thousands of years. Their effect-

iveness is based largely upon their resistance to moisture and

.chemical attacke. The term "Bituminous Substances® includes a

wide variety of chemical compounds. These are the native
asphalts, oils and resins, of both animal and vegetable origin,
the products derived from them by further treatment and chemical
means, the refined and chemically treated petroleum asphalts and
coal tar products, and the pitches-and~re$idues from the treat-
ment and processing of resins and oilss

The current major volume of bituminous materials, by-
pfoducts of the coal and petroleum industries, have been
developed and used as protective coatings over a long periode
This has been due to their ready availability, low cést per uni£
volume ahd to their performance characteristics.

Many bituminous’compounds have performed as under-

‘ground protective coatings exposed to soil and water for a half

century. With such long service performance, shorter-term
laboratory performance tests are a requisite in order to evaluate
the newer bituminous compounds, other coatings, and particularly
those applied at lesser film thicknesses than in past practices.

In corrosion control the most effective property of a
coating is electrical insulation. The proper insulative values
1imit galvanic and cell type corrosion. This fact applies

generally, for coatings used both above and below ground or
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immersed in electrolyte. Watef may deﬁtfoy mechanically, by
water sorption and desorption, coatings in transient water
exposurés, flexingvthe coatings to physical»failﬁre. Water may
destroy the electrical insulation property of coatings by pene-
trating and carrying in electroljtes and acting as an ionizing
vehicle to solubilize coating constituents. Water-saturated
coatings are, in effect, a broth of electrolyte and have very
limited protective values for metal. Therefore, to preserve
the utmost coating integrity énd performance, water must be
excluded.

In order to accomplish this, the compounder must
produce a coating which will resist water absorption at least
to. a degree sufficient to prevent its being penetrated by water
to become water—séturated and thereby electriéallx conductive,.

The compounder must develop means of evaluating the materials

already known to have excellent performance in this property and

means of studying these materials in relation to new compounds
and systems.

The criteria which must be determined in order to
produce'new coatings equal to past excellent oneé are: (1)

water absorption; (2) water penetration; (3) water saturation;

(4) electrical insulation values; and (5) performance in relation

to the flow of galvanic currents.

WATER ABSORPTION

Much work has been done in determining the water
absorption properties of coal tar and asphalt by gravimetric
methodsl’ 2.‘ Earlier workers applied coatings to glass or metal

and determined the sample weight increases after immersing in

- . N
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wafer for va;ious periods of timé3o iThe increase in sample
weight génerally was expressed as an increase percéﬁt by weight
and was assgmed‘to be entirely due to the absdrﬁtion of water.

In most cases the possibility of solution of the sample or sample
qus to -the water was not considered. A.S.T.M. Method D-95 uses

flat free films of the coating material as samples and in this

‘method the actual water absorbed is removed from the weighéd

sample, collected and measured4° The results may be expressed
either as weight‘percent increase,; or as weight per unit area
egposed to the water. Most workers agree thét for coatings
which may vary widely in specific gravity,.it is preferablé to
express the figure as weight gain per unit of area exposed.

The samples of this paper were prepared as free films

by coating on Mylar sheet and stripping after cooling or drying.

Either hot~ or cold-applied materials may be stripped from Mylar.

The removal of most tacky compounds can be effectéd by chilling

- the sampie. The free films are cut to measure approximately

50 x 10.0 cm. per side. The thickness is approximately 100 mils.
The exposed area is calculated t§ be roﬁghly 100 sg. cme. These
samﬁles are (after sponging dry the sﬁrfaces) immersed inAtap

water of 70,0QO ohms cm§ resistivity and are weighed at intervals
for a period of 1,000 hours. This period was chosen after it was
discovered that no trend of early equilibrium could be established
in short-term gravimetric tests. This is also evidenced by the
work of Henry Lees° In most cases, after attaining the gravi-
metric-time curve for at least 1,000 hours, the samples are

removed ahd a desorption or weight loss-time curve is obtained.

Tt was found that such a procedure depicts any loss in weight
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by leaching from the sample.

Figure 1 shows gravimetric curves for hot-applied
plasticized coal tar enamel and for room—temperatﬁre cured coal
tar-epoxye. The exposure was at 70°F and demonstrated that at
thisvtemperature there isAsome leaéhihg losé with the plasticizéd
coal'tar enamel and none with the epoxy compounde. The leaching
effect can be so pronounced as to become the major effect Qith‘
~some bituminous substances such as Gilsonite (Figure 2) which
Vcontinuously dissolves in water at room temperature.

A number of gravimetric absofption tests were made at
160°F, and it was found that practically no bituminous material,
either coal tar or asphalt, was suitable for exposures at these
temperatures. As shown in Figure 3, coal tar enamel at 160°F
absorbs more than fwice as much water as'it does at 70°F. The
leaéhing effect in this example is not noticeable at 70°F. It

is, however, considerably more pronounced than the absorption

effect when carried out at 160°F. For a total of thirty bituminous

samples tested at 70°F and 160°F, the average absorption at 160°F
‘was approximately fifteen times that.at 70°F. A series of bitu-
minous materials representing those which are most resistant'té
water absorption is shown in Figure 4. From this chart, one may
_determine that both~asphalts and coal tar materials can be highly
. resistant to water absorption at room temperature. It is also
shown that certain solvent solution'cold—applied materials are as
resistant as the hot-applied resins. The asphalts, other than
asphalt enamel, are all blown asphalts of similar physical
properties but of different origin, They vary more in absorption

properties at 160°F than at 70°F. It would appear characteristic

TN
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of coal tar types to leach soﬁewhat af 70°F and considerably
at 160°F,' With asphalt types this is not evidenced.
Aside from the inherent water suscepfibility of a
pérticﬁlar‘bituminous'resin itself, it is characteristic that
thé ptesence of loading cbmpounds,'fillers, talcs, etce,yin such
a bifuminous ;oating‘compound can seriously affect the proper-
While pigments and loading compounds
are frequently added to improve the physical properties of ten-
sile strength, flow énd deformation resistance, hardness, etce,
pigmentétion always results in increased water absorption., It
is eséential, therefore, that only pigments low in water suécep-
tibility and ion content be used, in order to keep water
absorption low and to p;event water saturation and electrical
conductivity upén prolonged exposures to watere.

Figure 5 demonstrates the effect of variations in weight
percent additions of such a carefully chosen pigmeﬁt to a cold-
applied iﬁsulative asphalt coating. The exposure was at 70°F.

While 25% additions do not markedly increase water absorption

-above the value for. the resin alone (30 milligrams) percentages

‘highef than this are certainly clearly detrimental to water

absorption resistance. Typical values for coal tar and asphalt

enamels are found to be in the range of 20 to 35%.

It should be pointed out that the degree of water
/‘

absorption in coating materials is determined to a large extent
by the effects of osmotic pressure. Elm6 showed that. the higher
the osmotic pressure of a solution the lower the rate of water

absorption. Using distilled water, he found no equilibrium




-210-

established after 800 hours of-immersioﬁ. Elm also pointed out
the increased watéer absorption in films subjected to potential
gradients, the elecfroendosmotic effectoe It can be understood,
therefore, that solution grédients produced by chemical electro-
lytes are quite apt to be differeﬁt than those produced by |
distilled or tap water. For this reason, as well as due to
specific chemical reactivities, electrolyte weight absofptioné
may vary from those obtained with water with the specific
electrolyte and with the particular bitumen or coating compound,

(Figure 6).

WATER PENETRATION BY ELECTRICAL METHODS

A number of workers have explored methods to relate
electrical measurements to water absorption and to water
séturation of coating materials. Arthur7 points out the value
of electrical resistanée measurements as a means of determining
"failure to protect.”" His test is not an accelerated testo

While the volume resistivity values of most bituminous
substances fall in the range of 1 x 1012 ohms cm.3 to 1 x 1015
ohms cm.3, there occurs a wide variation in their resistance
values measured during immersion in water. From time to time,
resistance values may vary up or down 10, 100 or even 1,000
times the prior reading. Adventitious pinholes or conductive
leakage paths are formed giving little indication as to whether
the entire coating volume is conductive or merely a single tiny
area.

Conway and Smith8 suggest the use of magnetic resonaﬁce

to determine the moisture content in hygroscopic materials. While

S
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the method is non-destructive'and'fast, it may not prove suitable
for use at low percentage values of water in coatings such as are

found with bituminous materials. McKinley and'Seaberg9 used

gravimetric data, specific inductive measurements, and power

factor values to set up minimum specification performance criteria
for cable insulation. They showed early failures with voltage
anq current stresses, but they could not demonstrate a suitable
short;term test fo predict insulation breakdown.’

Brasher and Kingsburylo in 1954 set fbrth a comparison
of gravimetric methods and capacitance methods for measuring
watér absorption. They pbinted out that it is possible to
estimatebwéter up~-take from the capacitance changes that occur
during the immersion of the painted panel. They suggested

methods of water distribution within the coating and that

_.possibly water is distributed in layers parallel to the coating

surfacee.
" At the time of such early workers, we developed a

method §articu1arly suitable for the water-capacitance evaluation

- of bituminous compounds. We found that the distribution of water

in these insulative type coatings with limited concentrations of
pigments could be considered to be essentially in léyers parallel
to the sample‘surfaces. For most bituminous type coatings we have
been able to corroborate this, and we have also found it partic-
ularly valuable to relate the changes in capacitance to a
calculated value of the actual depth of penetration of the water .
front into the sample.

Whereas, volume resistivity values indicate either

pinhole penetration or absorption or a combination of both in a
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qualitative fashion, the dieleqtbic constant values more nearly
indicate the water absorption, quantitatively. While ‘an adven-
titious. pinhole may affect the volume resistivity reading
adversely, and change the value by its presence several thousand
percent, it will produce only a small effect in the dielectric’
consfant value of the sampleo.

Since the dielectric constant value of immersion water
is from eighty to several hundred times that of air and since the
dielectric constant values of electrically insulative bituminous
coatingé are much nearer to those of air than to the values of
water‘or electrolytes, the inclusion of water within an insula-
ting coatiﬁg material so markedly changes its dielectric constant
value that a sensitive index to quantitative absorption and
depth of penetration is prévided.

’ A series of dielectric constaht values readily obtained
from water immersed samples furnish indices to the quantity of
water absorption or depth of penetration of water saturation at
any instant. When these values are taken over a period of time
and the capacitance values indicate that the value of dielectric
constant for the sample is 81 (distilled'water), water saturation
and penetration are complete and the coating will have little,
if any, protective value.

The rate of water absorption with time may be plotted

and the theoretical tl, or penetration depth,.may be used as an

index of coating performance.
After only a few weeks exposure, curves of tl values
versus time show a tendency with good coating material to

establish tl at a very low rate of change. Study of these

I
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early curves furnishes an index of ulti@ate performance and aids

in establishing a predicted time of saturation failures

A condenser specimen is set up using a 4" x 10" panel

_on which is placed a uniform coating. The thickness is measured

accurately. A one pint can with bottom removed is placed against

the dried coating and sealed around the edge with caulking com-

pounde. The can is then filled with water, thus forming a parallel

circular plate condenser with water as one plate and the steel

'panel.as the other (Figure 7). The diameter of the can is

measured to calculate the area of one of the plates.
. Immediately, upon filling, the initial capacitance and
resistance are measured. The specific inductive capécify (Ko)

t

for the whole coating insulation is calculated by using the

'ﬁollowing equations for parallel circular plate capacitors:

0885 K o S Kk =Cot

C =
° T © 0885 - S

Where in the above; (initial capacitance reading) taEZQ\in micro

micro farads (MMfd.), Ko»is the dielectric constant, S is the

area of one plate in square centimeters, and t is the thickness

"in centimeters.

By considering the coating as made up of two series
circular plate capacitors (Figure 8) composed of (1) c, a thin
capacitor of water-saturated dielectric insulation, and (2)

C., a thicker capacitor of water~free dielectric insulation,

2
calculation of the approximate water penetration depth, tl, can

be madeo

The total capacitance C = C; C,
C2+C

1
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The capacitance for the water-saturated dielectric

20885 -0 81 « S Note: K, =.81
= 1
1 t1

The capacitance for the water-free dielectric insulation

-0885 K2 o S K2 = the initial KO value
C2 = t2 calculated

Equations:

1.1 ,1
C C1 C2
L 1 +
C ,0885 e 8l ° S . 0885 » K2 o S
€ T
2
1 tl. . t2
C .0885 « 81 o S 20885 o K2 e S
Also:
t = t1 + t2
t2 = t - t1
1 tl . t - tl
C «0885 « 81 o S 2 UB8BS o K2 e S
1 t1 t - tl
C  7.1685 S «0885 « K, S

2

The value for K2 is the same as for KO at the start

of the test when tl = 0 1. €

¢ = 19885 + Ky 5 anak, - _Cot
E 0885 < S

o
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Then, substituting for'K2:
!
7.1685 « S cC_t

1.
c.

Tty ' t -t
"7.1885 - S T, -t

Ol
"

.
0

e t + C e Co et e t, + 7,1685 C » 5 (t =~ tl)

1

.
0

+ 741685 C o 5 » t -
7.1685 C = S = t

.vt=CoCoototl

1

t, (C o Cot = 741685 C = S) = 7.,1685 C_ » S o t - 7.1685 C » S = t

1
. 71685 ¢« 5+ t (C_ - C)
C . Cot ~ 7.1685 C = S

£

tl is the depth of water penetration in centimeters.

t2 is the thickness of water-free dielectric in centimeterse.

-5 is the area in centimeters of one plate of the capacitor.

t is the thickness of the coating in centimeters.
Co is the initial measured capacity in micro micro farads.
C is the present capacity of the capacitor.

C., is the series capacitor of water-saturated dielectric (K1 = 81).

1

C, is the water-free series capacitor in micro micro farads.

Using the above equation, and several substituted values

‘of capacitance between the initial capacitance Co and a final

value when the depth of penetration tl is equal to the specimen
thickness t, a graph of‘capacitance versus depth of penétration
may be plotted, example, Figure 9. From this graph, for any

measured value of capacitance, tl' the depth of penegration of

water through this particular coating can be found.
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Figure 10 shows a sample curve which in two weeks levels
Voff at about 70 percent penetration. Such a curve is valuable
in predicting life, ascertaining minimum fi1m~thickness for an
application, and in evaldating the relative absorption character-
istics of the coating systém. |

In addition to the use of water as an environmental
contacting agent, various other electrolytes, varying in values
of dielectric constant, conductivity, pH, osmotic pressure and
'other specific effects upon the coating may be used. The sample
as shown, Fiqure 7, is particularly adaptable to the above
investigations as well as for the study of the effects of gal~-
vanic phenomena such as polarity and cathodic currents. Anodes,
cathodes and potential carrying electrodes are insertible
within the electrolyte contained in the can.

. Using this method for bituminous materials, it was found
that in some cases several months are required fo reach equilib-
riume As shown in Figure 11, one sample required ten monthse.

In most cases, much earlier predictions of coating life can be
made. As shown in Figure 12; a groué of the better bituminous
materials was evaluated by this method for 400 days. At the-
end of this period, all samples were over 1014 ohms cm.3 in
. resistivity. The original thickness, t, the original dielectric
- constant, K, and the depth of penetration, tl, are showne As

with the gravimetric absorption method, t, varies in this group

1
of samples. From this it can be concluded that coal tar and
asphalt cocatings, both hot- and cold-applied, are similarly

satisfactory in this testo.

-
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Typica; water penetratién curves for hot-applied coal

~ tar enamels are shown in Figure 13. Generally the higher plasti-

cizer and pigment content of plasticized enamels cause greater

'wéter penetration values than for the standard enamels. Standard

enamels or hard coal tar pitches may demonstrate cracking and

. thus show more erratic results,

. Shown in Figure 14 are three water penetration curves
for hot-applied ésphalt coatings. It may be seen from such a
curve aé that for enamel G that a sufficient mihimum mil film
thi;knéss specification must be considered in view of the depth
of penetration and the rate of penetration increase with time.
At 100 days, the water is saturated 25 mils into the sample and
is increasing penetration -at approximately three mils per year.

In Figure 15 three water penetration curves are shown

‘for cold-applied asphalt and coal tar coatings demonstrating

again that no great differences need exist between coal tar and
asphalt coatings. At applied thicknesses double their penetra;
tion deﬁth, the projected life of each, to a state of water-
saturétion, is a considerable period.

Where it is desired to coﬁbine bituminous matgrials
such as a bi£umen resin with epoxy resin and attain the necessary
‘physical proéerfies to permit thin coating applications, it
becomes necessary to evaluate water penetration valueé to

determine a minimum safe film thickness for satisfactory pro-

‘jected life. In Figure 16 is a bitumen-epoxy showing a projected

life of approximately fifty years at 20 mils film thickness.
In order to study the smaller compounding effects

produced by variations in types of pigment in the same base
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formulg of a bituminous coating, it is advantageous to combine
fhe methods of grayimetric absérption and water penetfation as
in Figure 17. While all samples are over 1014 ohms cm.3 iﬁ
resistivity, after 400 days some show increased 1eachin§ over
others, and the capacitance penetration values can vary over
100%, a sensitive index to such compounding changes.

It was pointed out in the studies of gravimefrié wafer
absorption that higher temperatures (160°F) produce more rapid
water absorption than is attained at room temperature. This
same effect is noted as in Figure 18 when the capacitance method
is employed. All samples failed within five weeks at 190°F.

In order to determine the electro-osmotic effeét of
applied potentials and their relation to water penetration by
?he capacitance method, several bituminous samples were sub-
.jected to water anodic potentials of 90 volts and 360 voltse.
The resultant curves are shown in Figure 19. Within three days
the curves are well established. Early failures are predicted
where resistivity values are relatively low, i.e., under 1 x
1012 ohms cm.3. Where resistivity values are high, i.e., over
i x 1014 ohms cm.39 attenuation and equilibrium occur but at a
faster rate than with no applied potential.

In review of the gravimetric water absorption and
water penetration data obtained for bituminous materials, it
appears that each method is a valuable tool for relatively
short-term evaluation. By combining data, there is a definite
relationship'for a particular type of bituminous coatinge. Once

this is established, either test may supplant or implement the

/i




S

%

-219-

others. - Figure 20 depicts the relatithhip for a bitumen-epoxy
coating giving values for penetration and for 1,000-hour
gravimetric absorption.

As in Figure 21, it is sometimes convenient to plot

_e;tehded'life“in years'uéing both the data obtained for weight
.abéorptioﬁ and capacitance penetfation. Thus, one is able.to
'deﬁe:mine»a useful life based upon a specified initial film

"thickness application.

~anode (Weast

CATHbDiC CURRENT DISBONDING TESTS.

B In addition to ‘insulative coating evaluation by the
methods described, it has becoﬁe current practice to test
insulétive coatings immersed in electrolYtes and subjected to

cathodic potentials varying from less than one volt to several

‘hundred volts. . It is interestihg to note that most workers have

attempted to find a short-term cathodic current disbonding test

for evaluating performance life of insulative coatings.

There are presently many variations of this type test
being carried out. Higher voltages and. currents and electro-
lytes of higher conductivities than are encountered in service

are employed to produce fast breakdown. In general, it is

" difficult to recognize or control all of the factors contrib-

uting to coating breakdown. Some of the factors which we have
found t§ be of importance are: , (1) the pH values produced’at
the cathodes; (2) the applied potential; (3) the nature of the
)11; (4) tﬁe temperature; (5) the solution concen-

tration and conductivity; (6) the type of surface preparation;

(7) the type of primer; (8) the area exposed; (9) the electrical
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resistivity value of the applied coating;.and (10) the thickness
of the sample,

Our cathodic current disbonding tests afe generaliy ' f
carried out using ehtirely éoated steel panels with waxed edges. . !
A given‘area of panel 1is immersed in distilled water, tap water;
or other more conductive electrolytes., While different anodes
produce different pH values, we have found magnesium to'be‘quife o
effective in producing high cathode pH values. Since magnesium
is most commonly used in practice, we apply le.5 volts D.C.t to
magnesium as the anode and 1.5 volts D.C. to thé samples as
cathodes. Small holes are drilled through the coatings to init- !
iate areas of current flow. Initial current readings are taken
and- successive readings are made at daily intervals. When the
coatings display a disrupted appearance, they are removed and
the disbonded coatings are cut away to expose the entire bared /
area. This area is measured and can be related to current,
potential ana time.

In our work with cathodic current tests of bituminous N
. materials, we have observed.that thin films are readily dis-
bonded. This is in accord with the fact that thin films are
readily and quickly penetrated by water and electrolytes espec- /
ially when migrating under potential stress. Tomashov et alo12
have found that the coating ifself can become cathodic,acting
as a conductive film. /

Cathodic disbonding susceptibility due to thinness is
possibly due also to the factor of increased current flow at

short-length pinholes in comparison to pinholes which are axially
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long, evén though the diameters of each are alike. The effect'”

-is explained by Sunde 13.

It is intereéting to note that Koenecke14, who places
coating specimens under anodic and cathodic stress anq measures
Eapacitance index (Shaw and Twiss)ls, resistance, and disbonding,

_céncludes that a basic film thickness must provide an insulating
. barrier under either test or service conditions to maintain
electficél insulation and adhesion.

When cathode deposits occur at the coating, a thin film
can be'assumed to be highly saturated with alkalies which can
rééét chemically tovdisintegrate many bituminous coatings. .We
have fouhd‘the asphalt coatings generally to be more susceptible
toihigh'pH values than are coal tar matefials (see Figure 6).

In addition, both animal and vegetable residual pitches which

.ére saponifiabie by virtue of unsaturation or other reactive

grouping are readily disintegrated in alkali at cathodes.

- We have found that the proper metal surface prepara-

tion can effect up to several hundred percent increased cathodic

S

(

~current resistance to disbonding. Bituminous coatings over
solvent-degreased steel panels disbond approximately five times

the area of the same coatings over phosphated or grit-blasted

e

steel. Almost as important as surface preparation is the use

-

of proper primerse.

——

Figure 22 was prepared to demonstrate a number of hot-
applied bituminous coatings. Number 1 demonstrates the effect
of a particularly gdod primer applied at 1 mil film thickngss.

The remaining samples shown without primers demonstrate the
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relative resistance of each bituminous type. It can be noted
that asphalts are generally more susceptible than coal tar types.
Figure 23 shows a similar trend for the cold-applied bituminous
coatingse.

We have noted-that a number of cold-applied type matef—
ials having very high values of volume resistivity, i.e., over
1l x 1014 ohms cm.3, tended to disbond more than certain cold-
~applied materials having much lesser values of resistivity. We
have been able to establish that in some cases disbonding is
aécele;ated in materials having very high volume resistivitiese.
Note samples 9 and 10 in Figure 23, By adding 20% coal dust td

14 to 1 x 1011 ohms

bring the volume resistivity value from 1 x 10
cm°3, the disbonded area of sample 10 was reduced to one-eighth
that of sample 9. vThis acéelerating effect is possibly due to
ihsﬁlation retention of higher potential differentials in local
éathode cells formed at interfaces between baré and coated metal,

When compared to other conventional coating systems,
the bituminéus materials are highly resistant to cathodic current
~disbonding. All of the drying oils énd oil-modified alkyds, epoxy
esters, urethane esters and many vinyl tybe coatings are highiy
susceptible to cathode environments,

In Figure 24 the right panel is the same base bitumin-
ous asphalt as the left plus the addition of 10% fish oil and
10% zinc chromate. With these additions the asphalt is highly
degraded and is readily disbonded.

In Figure 25 the left panel is 20% alkyd and 80%

asphalt. The right panel is 100% asphalt.

Ry,
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In Figure 26 the‘left panel has no primer and the riéht
panel is_primed with an iroﬁ oxide alkyd primer. The coating is
refined cold-applied ésphalt mastié. Increased susceptibility
to.disbonding is noted in the primed panél.

In Figure 27 disbonding}due to pigment reactivity is .
demonstrated. The same base asphalt cold-applied coating is
pigmented with glass fibers on the left and with asbestos fibers
oﬁ_the fighte The glass is subject to attack by the alkali

present.

CONCLUSIONS
The evaluation of long-term performance types of bi-
tuminous coatings is possible in the laboratory, based upon

laboratory test procedures being considered and established in

terms of normal-range exposurese.

Water, the single most important factor in the excel-
lent performance life of bituminous coatings, is absorbed by
osmotic énd electro-osmotic effects, The absorption may be
measured gravimetrically and relatéd to quantity per unit area.
By this method, also, the solubiiity or.leaching characteris-
tics of certain bitumens may be detected by meéns of dryiﬁg and
weighing samples after water immersion exposures. Coal tar
types were found to be more susceptible than asphalts in this
regard. In gravimetric absorption tests carried out at 160°F,
this fact was accentuated. At 160°F all of the bituminous
materials tested showed multifold absorptiqn increaseso.

‘Electrical properties have been studied in relation

to water abSorption characteristics and to the performance of
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bituminous materials as insulative coatings. The bituminous

12

coatings have volume resistivities in the range of 1 x 10 to

1 x 1015° It was found that volume resistivity méasurements
alone do not lend themselves‘to short-term evaluation methods.

‘Using bituminoué coatings, a new method was developed‘
to derive measurements of depth of water penetration by electri-
cal capacitance. This method permits evaluation of bituminous

- compounds of known performance against newer compounds. Water
penetration values can be co-related to gravimet;ic absorption.
This method permits projected life studies of coatings and per-
mits safe film thickness specifications for new compoundse. Thé
method is fast, non-destructive and sufficiently sensitive to
detect small changes in exposure conditions or compounding
ingredients. It is an effective short-term test giving pro-
jécted values for the long-life bituminous coatings, well
within a 400-day test period. The philosophy of a shért-term
rather than an accelerated test is preserved.

In applying accelerated test methods such as the
cathodic current disbonding’test to bituminous materials, it
was found that there can be many factors which affect the
results obtained., Using a moderate version of the cathodic
current disbonding procedure, a number of bituminous materials
were evaluated and were found to be, in general, superior to

many other coating typese.
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CATHODIC CURRENT DISBONDING TESTS

COATED 2 X 4 INCH PANELS IMMERSED 2% IN' 70000 OHMS, .
R, WATER, 12 CM. FROM MG. ANODE, 1.5 VOLT CLOSED !
. CIRCUIT POTENTIAL, 1/16" PINHOLE THROUGH PANEL IN '

SOLUTION.
THICKNESS RANGE, 17 = 35 MILS

. DISBONDED AREA'
COATINGS (COLD APPLIED) (NO PRIMERS) SQ. MoM.
COAL TAR MASTIC CA-50 TYPE ’ 64.0 |
COAL TAR MASTIC " " # 100.0
COAL TAR EPOXY (D.T.A.) 100.0 !
COAL TAR NITRILE COATING . 440.0 |
COAL TAR-EPOXY (POLYAMINE CURE) 1,575.0 ‘
ASPHALT ~ STYRENE 1,000.0
ASPHALT - REFINED ’ 3,500.0 (
ASPHALTIC RESIN PRIMER + ASPHALTIC BITUMINOUS TAPE ©3,500,0'
COAL TAR NITRILE (C-37) 700.0

=37 + 20% COAL DUST 56.0
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