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MATERIAL
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can Gilsenite Company, Sait Lake City, Utal, a cor-
poration of Delaware

Application July 11, 1956, Serial No. 597,208
8 Claims. (Cl. 208—22)

This invention relates to granulated insulation of the
type covering metallic and other structures that are to be
buried in the earth, to prevent corrosion of such structures
and also to retard the flow of heat to or from the structure,
and particularly refers to natural asphaltites, asphaltic
pyrobitumens, oxidized asphalts, steam refined asphalts,
hard natural asphalts, and specifically granulated gilsonite
having certain physical, structural, and water-repellant or
hydrophobic characteristics that will be pointed out in de-
tail below.

This is an improvement over the matetials and the pro-
cedures for their use described in U.S. Patent No.

2,668,125, issued February 2, 1954, to J. H. Baker et al.

The materials of that patent included powdered gilsonite
among a group of naturaj asphaltites. The gilsonite was
ground so that 50 to 80 percent would pass a 10-mesh
screen, and included larger pieces up to 1 inch in maxi-
mum dimension, as well as an unspecified proportion of
the nature of an impalpable powder or dust. A layer of
2 inches or more was poured around the pipe to be pro-
tected, and, after backfilling, the pipe was heated for a
period of 10 to 50 hours and at a temperature of 235° to
about 500° F., sufficient to completely consolidate the
gilsonite at the pipe surface and for a short distance out-
wardly, the melted zone merging into a sintered zone and
then to discrete particles.

This invention comprehends broadly hitherto: unused
ranges and proportions of sizes of granulated bituminous
materials to develop the full advantages of the hydro-
phobic nature of those materials to an extent that renders
unnecessary the heating step of the Baker patent referred
to above. Numerous applications of the improvement are
thus possible where heating would not be feasible or
desirable.

There are a number of factors that are involved in the
practice of this invention, one of the most important being
the proportions of particles of specific size ranges; which
affects not only the water retardency of the final insula-
tion, but also its load-bearing characteristics and even, to
some extent, the behavior of the material during shipment.
To demonstrate its utility and to provide a means for
quickly predicting and checking the efficiency of a given
lot of material, a water retardency test procedure and test
equipment have been developed and will be illustrated and
described herein.

Another important factor in the practice of this inven-
tion is the selection of a bituminous material having a
sintering temperature that is not substantially lower than
the highest temperature that will be attained by the body
or structure being protected. Gilsonites having sintering
temperatures between 150° and 250° F. and even higher
may be obtained. Grahamites and wurtzilites may be
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found to have sintering temperatures up to 500° F. and -

higher. Oxidized and steam refined asphalts having com-
arable properties are prepared by well-known procedures
known in the oil refining art.. Natural asphalts and highly
distilled asphalts are also available. Sintering tempera-

fures may be determined by heating a quantity of the
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granulated bituminous material under controlled condi-
tions and noting the temperature at which adjacent dis-
crete particles adhere. If the sintering temperature is ex-
ceeded for a sufficient distance outward from the hot ob-
ject being protected, the mobility of the insulation layer is
lost and its ability to accept movement or settling without
creating voids or fissures is impaired.

It is an object of this invention to provide an improved
granulated bituminous insulating material which wil] be
effective to protect structures, for example, buried pipe-
lines carrying relatively cool fluids (at soil temperatures or
higher), from corrosion by soil water or electrolytes at
moderate hydrostatic heads such as are generally en-
countered in field practice.

Another object is to provide an insulation which re-
quires no preliminary application of heat prior to its use,
and which will retain mobility, flexibility or fluidity over
extended periods to accept without damage movements of
the structure it encloses as well as soil movement.

Another object is to provide an insulation which may
be adapted for different conditions of use, e.g., where high
load-carrying properties are desirable, without materially
detracting from its water repellancy.

Another object is to provide an insulation that will be
effective in reducing heat flow and also wiil give sub-
stantial protection against flow of electrolytic or soil cur-
rent, for example, for footings or structural fcundations
in geographica] areas when permafrost is encountered.
Such a material will also be effective in protecting buried
materials of construction in areas possessing corrosive soil.

Another object is to produce an insulation and corro-
sion protective material comprising substantially unsin-
tered, discrete, hydrophobic bituminous particles. An in-
sulation requiring no consolidation wil] usually be thinner
and, hence, will require much less material than one hav-
ing an equal heat loss rate and possessing some con-
solidated particles.

Another object is to provide a material which may be
readily and simply prepared by grinding and size-classify-
ing or screening equipment to meet the particle size distri-
butions that are essential or desirable for its successful
use.

These and other objects and advantages will be further
apparent from the following description of several ex-
amples of formulations embodying the invention, taken in
connection with the accompanying drawing, which forms a
part of this specification.

In the drawing,

Figure 1 is a trilinear diagram showing ranges of the
screen analyses effective for the practice of the invention.

Figure 2 is a diagrammatic and part sectional view of
an example of a simple form of testing apparatus by which
the water retardency of a given particle size mixture or
batch of the material may be determined in a short. time.
The equipment may also be used for long-time tests, if so
desired.

Referring first to Figure 1, it will be noted that the three
scales of this trilinear diagram represent percentages of
particles of bitumen within specific size ranges. The ver-
tical scale represents the fraction having the largest dimen-
sions, —8--20 mesh, which refers to the ASTM specifica-
tion B~11-39 Tyler sieves (nominally called screens), and
signifies the percentage of that material which passes
through an 8-mesh screen and is retained on a 20-mesh
screen. The diagonal scale represents the fraction passing
through a 20-mesh and retained on an 80-mesh Tyler
screen. 'The horizontal scale represents the percentage of
material finer than 80 mesh.

Altheugh Tyler screen sizes in the fine series have open-
ings as small as 37 microns (No. 400), it has been found
that use of screens smaller than about 80 mesh (about
180 microns)- for pulverized bituminous materials gives
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erratic and oftentimes false readings due to screening dif-
ficulties during the shaking operation. Accordingly, in
determining the proportions of sizes smaller than about
80 mesh, it has been found convenient to disperse that
fraction in fresh water, desirably. with a surface-active
agent, to overcome its hydrophobic properties, and to
count the number of particles of desired sizes with a
comparison microscope.

For example, point X designates a three-component
system which is composed of 45 percent —8--20 mesh,
20 percent —20--80 mesh and 35 percent —80 mesh
bitumen particles. The distribution and sizing range of
the —80 mesh will be discussed in more detail below.

The data dotted on the diagram of Figure 1 include
the results of numerous tests of water retardency and what
may be termed packability. It will be noted that there are
two general areas designated in Figure 1, that area within
ABCKDA representing high water retardency and reason-
ably good packability, and that area outside of ABCKDA
representing low or moderate water retardency and/or
low packability. In general, IHBEI represents desirable
ranges of screen analyses of bituminous particles suitable
for practicing this invention, and the remaining area
represents unsuitable or undesirable sizes of bitumen
particles. However, it will be shown subsequently that
portions of area THBEI may have accompanying restric-
tions imposed. The arca enclosed by ABCKDA includes
the preferred ranges of particle sizes and proportions for
materials having high water retardency and reasonably
good packability. It has been found that, as a composi-
tion departs from the line CKD toward point E, the
mechanical load-bearing characteristics and packability
are less desirable, even though water retardency may be
improved, so that mixtures in the area CKDEC will
usually require a supplemental mechanical covering over
the bitumen layer to make up for somewhat lower load-
bearing characteristics.

As will be noted from the examples at the end of this
specification, the region in area BEAB and to the right
of the line FG designates mixtures of particle sizes that
are particularly benefited in regard to water retardency
by having a large proportion of the —80 mesh particles in
the —18 micron range.

Area HBAIH of Figure 1 has excellent load-bearing
and packing characteristics and moderately good water
retardency. Accordingly, this range of particle sizes
proves excellent for insulating and protecting construction
materials against corrosion when soil water heads are
modest, say about 12 inches or more. In this area and
in the range of about 20-30% of —8--20 mesh, acceler-
ated water retardency up to 15-23 inches is obtainable.

The area immediately surrounding line J—XK of Figure 1
in the area GCKDFG particle size ranges having optimum
water retardency, up to approximately 30-60 inches, and
reasonably good packability.

In general, it has been found that granulated bituminous
mixes according to this invention will assume a degree of
compaction of over 0.65 when they are poured into place

to insure that there will be no voids beside or beneath the’

body being protected. 'The term “degree of compaction”
as used herein may be defined as the bulk density divided
by the true density of a bituminous particle. Excessive
tamping may increase the degree of compaction, ap-
proaching a maximum of 1.0, which means all voids have
been filled. This is undesirable due to lack of fluidity or
mobility of the insulation layer which enables it to accept
without cracking a certain degree of motion of the struc-
ture being insulated, soil movements, and the like. ‘The
thickness of the granulated layer may vary according to
the insulating properties desired, and generally ranges
from a minimum of about 2 inches to 6 inches or more.

The expression “packability” used above refers to the
ability of the granulated material to lose its fluffy or flow
characteristics upon being vibrated, tamped, or knifed into
place. For example, if —80 mesh bitumen particles are
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poured in a ditch containing a pipe line, the fine material
will tend to flow outwardly much as water would, It will
prove almost impossible to tamp because of its fluffy
character. Accordingly, such finely divided material will
not generally be desirable to support surface loads and
will prove difficult to place in a ditch.

The property of packability as used herein, and which
is an indication of load-bearing ability, may be deter-
mined by means of a penetrometer such as is used for
consistency of lubricating greases (ASTM D 217-52T;
American Standards Association ASA No. Z 11.3-1952),
and desirably modified to provide a solid metal cone hav-
ing an included angle of 45° and a total weight, including
movable attachments of 4002-0.05 grams. This may be
fabricated of brass rod 1.375 inch in diameter having a
cylindrical section about 0.37 inch long, the conical por-
tion being 1.60 inch long. The axial guide shaft opposite
the point of the cone is 0.125 inch diameter and 2 inches
long. Desirably, the outer surface is protected against
abrasion by electroplating and polishing. ) N

The procedure for determining the penetration or pack-
ability is carried out at atmospheric temperature (65—
85° F.) on a sample of the granulated mixture retained
in suitable container about 3 inches in diameter and 4
inches high. After adequate mixing or blending, enough
of the granulated bituminous mixture is poured into the
container to fill it completely, with a minimum of agita-
tion. While the filled container rests upon a hard, flat,
level surface, it is rotated slowly and tapped around its
periphery, for example, by the handle of a conventional
wooden handled laboratory spatula about 15 inches long.
Desirably, the spatula is grasped by the hand at the outer
end of the blade, and it is uniformly and firmly tapped
about 30 times against the container wall to give a uni-
form degree of settling, the force of tapping being sup-
plied solely by flicking the index finger.

The filled container is placed in the penetrometer and
the cone is lowered until the point just touches the sur-
face of the sample, after which the release clutch is op-
erated and the cone permitted to penetrate the sample
mixture under its unsupported weight. This will require
only a few seconds, after which the penetration depth
indicator shaft is depressed in the usual manner to touch
the upper end of the cone shaft, and the dial indicator,
calibrated in tenths of millimeters, is read. Desirably,
six successive readings are taken following the procedure
just outlined, the sample being removed from its holder
and remixed thoroughly between each test. The two
readings deviating the greatest from the average should
generally be ignored and the average of the four re-
maining readings wutilized. )

Mixtures according to this invention having penetra
tions below about 250-260 pack reasonably well and
are capable of taking appreciable surface loads. Mix-
tures having penetrations above about 275-290 tend to be
fluffy, are difficult to pack around the structure to be
insulated and protected, and will generally tend to be
deficient in load-carrying properties, unless auxiliary cov-
erings, such as a sheet of fibrous or metallic material,
are used as load-distributors or load-carriers.

Penetration or packability results for some granulated
bitumen made from ground and sized gilsonite from the
Eureka, Utah location are given in Table I.

TABLE I
Sizing, Welght Percent P
enetra-
Blend tion *
—84-20 | —204-80 —80
Mesh Mesh Mesh
1 50.0 20.0 30.0 ‘233
2 4.5 20.1 35.4 228
3 - 42.1 17.8 40.1 252
4 37.8 16.9 45.2 286
5. e 36.0 14.0 50.0 345
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Referring niow to Figure 2, which illustrates a form of
apparatus for testing of the water retardency for the
particle size ranges of this invention, refeérence numeral
10 designates an open topped metal container, which,
in this example, may be about 4 inchés in dianieter and 9
inches high. About one inch from the bottoni is placed a
removable metal screen 11, desirably forméd fiom &
lower disc 12 of 10-mesh screen on top of which is sé-
cured a disc 13 of 40-mesh screen. Below screen 11 is
placed a quantity of —8 miesh gravel to form a readily
water-permeable bed 14. An air vent tube 15 leads
through the wall of container 10 and terminates at the
bottom of screen 12. Valve 16 is provided to close vent
tube 15 when bed 14 has been filled with water to tHe
level of screen 11. )

A water inlet 17 in the Bottom of container 10 is
covered with a suitable mietal screen 18 to prevent loss
of gravel from bed 14 and communicates with a water-
filled bottle 19 by means of a valved flexiblé tube 20. A
ring stand 21 or other vertically adjustable means is
adapted to support hottle 19 so that the surface of the
water therein is at a desired height “H” above the level
of screen 11.

To prepare the equipment of Figure 2 of this example
for a test of the water retardency of a given mixture of
bituminous particles 22, a quantity of these particles ade-
quate to fill container 10 is placed therein at a desired
degree of compaction, which may be attained by pre-
viously calibrating the volume of the container to a depth
of 1% inch above screen 11, placing a weighed amount
of bituminous material in the container and vibrating
it to the 134 inch level, then leveling the surface through
the light action of a cylindrical tamper. A metal rod
23 terminating in a metal disc 24 is centered in container
10, with the disc resting on the previously compacted
bitumen layer. Thereafter, several successive amounts
of the same mixture of bitumen particles 22 are added to
fiill container 10 to a point somewhat below the top, each
layer being added so as to provide essentially the same
bulk density as the previous layer. Tapping of the cyl-
inder wall provides a means for accomplishing this.

A rubber stopper 25 is placed over the rod and on the
particles 22 and held in place by clamp 26. Finally,
an electrical resistance measuring device, such as ohm-
meter 27, is connected by wires 28 and 29 between con-
tainer 10 -and control rod 23. Normally the electrical
resistance of the system just described will be very high,
on the order of 200 to 1000 megohms.

To impose the accelerated test on the bitumen particle
mixture 22 in container 10, water is admitted from bottle
19 through tube 20 to bed 14 below screen 11. After
air has been vented from bed 14 through the vent tube
15, as evidenced by water flowing out of valve 16, that
valve is closed and the bottle 19 is positioned to impose
a hydrostatic head H of one inch upon the bitumen layer
below disc 24 for a period of five minutes, after which it
is raised a specific distance, for example, one inch for
each of successive .five minute intervals. Meanwhile,
the condition of electrical resistance between screen 11
and disc 24 is noted by observing the indication of ohm-
meter 27. When sufficient hydrostatic head has been
imposed to force water through the 1%4 inch layer of
bitumen particles 22, as evidenced by the resistance sud-
denly dropping to a lower value, for example, below 10
megohms, the hydrostatic head required is noted, and
the test is completed.

A permanent or long-time head test may be conducted
in the same manner described above except after reaching
a given height, “H,” dependent upon conditions of use,
the head is not again altered. In general, accelerated and
permanent tests are run on materials containing 35%
—80 mesh or less. Permanent tests alone are run on
materials having a —80 mesh content above about 35%.
This arises from the fact that when the percent of —80
mesh becomes higher, the discrepancy between accel-
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erated and permanent head results becomes greater and,
accordingly, the accelerated test loses some of its sig-
nificance.

Examples of the practice of this invention represeriti-
tive of the granulated hydrophobic bituminous miaterials
enumerated are given below.

Example I )

B ﬁ Percent
—84-20'mesh oo 11 to 60
—&80 mesh _.___ i 20 to 30
the -—80 mesh material containing particles

down to and including —18 microns.
—20+4-80 mesh .o __._____________.___ _._ Remainder
Example 11
Percent
—8+20mesh .. . ____ . ___11to55
~—80mesh —__________ 20to 35
the —80 mesh fraction consisting of material
down to and including the —18 micron size
which comprises a minimum of 90% by num-
ber ! of the —80 mesh fraction.
—204-80 mesh .___.____._____.__ -~ Remainder

1Per_cent by number iy obtained by counting the number
of particles with the aid of a microscope.

Example 111

. Percent
~8+420 mesh ____________ - -~ 8to35
—80 mesh _ ——— -~ 35t045
the —80 mesh fraction consisting of material

down to and including the —18 micron size

which comprises a minimum of 90% by num-

ber of the —80 mesh fraction,
~20-4+80mesh . __.___________________ Remainder

Example 1V
Percent

—~84+20 mesh . _____________ 810 30
the —8--10 mesh fraction comprising between

0 and 80% of the —8--20 mesh fraction.
~80 mesh e ———- 25t0 65
the —80 mesh fraction consisting of material

down to and including the —18 micron size

which comprises a minimum of 90% by num-

ber of the —80 mesh fraction.
—204+80mesh .______________ ~-—- Remainder

Example V
Percent

—84-20 mesh ___.__._____________________ 81035
—80 mesh ____________________ 25 to 45
the —80 mesh fraction consisting of material

down to and including the —18 micron size

which comprises a minimum of 90% by num-

ber of the —80 mesh fraction.
~—20--80 mesh ___ ————

—.—— Remainder

Example VI

To be used around pipe with a device such as a conduit
or. concrete slab to protect against surface loads, or to
be used on pipe buried deep in compacted soil.

Percent
—20+4-80 mesh _ —— —— 10 to 40
—80 mesh - e 451090
the —80 mesh fraction consisting of material
down to and including the —18 micron size
which comprises a minimum of 90% by num-
ber of the —80 mesh fraction.
—8-4-20 mesh Remainder

Example VII
Following is an example of a specific formulation of
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gilsonite mined at Eureka, Utah, illustrating the teaching

of this specification:

Size: _ Percent by weight
—8-10 mesh - 14.2
—104-20 mesh — o 30.4
—20-+80 mesh __ - - e 201
—80 mesh _ — e 353

Percent by number in
—80 mesh fraction

4180 microns - e 0
—1804-90 MiCroNS — e 0.6
—90-+45 microns — - 1.1
—454-18 microns —.... - 52
—18 MICIONS w e e 93.1
Bulk density ———eecoeemeees 51.2 1b./ft.3.
Degree of compaction —oo——-—. 0.79.
Retardation of hydrostatic head 50 to 55 in. of
(accelerated). water.
Thermal conductivity ... 0.06 B.t.u. xft./hr.
X ft.2X °F.
Cone penetration ———————.————. 220.

In conclusion, it will be understood that this invention
is directed to an improved insulation consisting of discrete
hydrophobic particles of bituminous material chosen from
the groups enumerated above, and which has been granu-
lated, classified and blended to give specific proportions
of particles in certain size ranges. It has been shown
that these ranges are material to the success of the inven-
tion. Accordingly, ail such sizes and proportions that
come within the scope of the appended claims are intended
to be embraced thereby.

I claim:

1. An insulating body of .discrete mobile particles of
granular material for protecting underground piping from
corrosion without such an application of heat to the par-
ticles as would form a sintered or consolidated zone, said
material being chosen from the group consisting of nat-
ural asphaltites, asphaltic pyrobitumens and gilsonite hav-
ing a sintering temperature above the maximum tempera-
ture attained by said piping, said particles having a screen
analysis substantially within the arca IHBEI of the tri-
linear diagram of Figure 1.

2. An insulating body of discrete mobile particles of
granular material for protecting underground piping from
corrosion without such an application of heat to the par-
ticles as would form a sintered or consolidated zone, said
material being chosen from the group consisting of nat-
ural asphaltites, asphaltic pyrobitumens and gilsonite
having a sintering temperature above the maximum tem-
perature attained by said piping, said particles having a
screen analysis substantially within the area ABEA of
the trilinear diagram of Figure 1.

3. An insulating body of discrete mobile particles of
granular material for protecting underground piping from
corrosion without such an application of heat to the par-
ticles as would form a sintered or consolidated zone, said
material being chosen from the group consisting of nat-
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ural asphaltites, asphaltic pyrobitumens and gilsonite
having a sintering temperature above the maximum tem-
perature attained by said piping, said particles having a
screen analysis substantially within the area ABCKDA
of the trilinear diagram of Figure 1.

4. An insulating body of discrete mobile particles of
grapular material for protecting underground piping from
corrosion without such an application of heat to the
particles as would form a sintered or consolidated zone,
said material being chosen from the group consisting of
natural asphaltites, asphaltic pyrobitumens and gilsonite
having a sintering temperature above the maximum tem-
perature attained by said piping, said particles having a
screen analysis substantially within the area GCKDFG of
the trilinear diagram of Figure 1.

5. An insulating body of discrete mobile particles of
granular material for protecting underground piping from
corrosion without such an application of heat to the par-
ticles as would form a sintered or consolidated zone, said
material being chosen from the group consisting of natural
asphaltites, asphaltic pyrobitumens and gilsonite having
a sintering temperature above the maximum temperature
attained by said piping, said particles having a screen
analysis substantially within the area ATHBA of the tri-
linear diagram of Figure 1.

6. An insulating body of granular material according
to claim 3, which will have an accelerated water retard-
ency of at least 15 inches when imposed at the rate of
one inch in 5 minutes.

7. An insulating body of granular material according
to claim 4, which will have an accelerated water retard-
ency between about 15 and 60 inches when imposed at
the rate of one inch in 5 minutes.

8. An insulating body of discrete mobile particles of
granular material for protecting underground piping from
corrosion without such an application of heat to the par-
ticles as would form a sintered or consolidated zone, said
material being chosen from the group consisting of nat-
ural asphaltites, asphaltic pyrobitumens and gilsonite hav-
ing a sintering temperature above the maximum tempera-
ture attained by said piping, said particles having a screen
analysis substantially within the values of the following
table, expressed in percent by weight:

Percent
—84-20 mesh 10 to 60
—80 mesh o about 30
—204-80mesh 10 to 60

in which the —80 mesh fraction includes particles down
to and including 20 microns, and which will have an ac-
celerated water retardency greater than about 24 inches
when imposed at the rate of one inch in 5 minutes.
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