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This invention relates as indicated to improved asphal-
tic products: More particularly it relates to a process
for the preparation of asphaltic materials by a novel
method whereby the penetration value of a petroleum
residuum is reduced.

In the ordinary methods of refining petroleum ‘a large
fraction is obtained as the residue from distillation of
certain crude oils, This fraction generally is referred to
as the residuumy; or as it has also come to be known, an
asphalt flux. This latter terminology indicates the prin-
cipal effectiveness of this fraction as -a starting material
in the preparation of asphalt. This petroleum residuum
or asphalt flux is a dark, very viscous fluid. Tt is sus-
ceptible to further distillation, but ordinarily the distilla-
tion of the crude oil is halted while some “volatile” ma-
terial yet remains so as to minimize the thermal decom:
position of this residue. Further distillation of this resi-
due, while resulting in appreciable decomposition, results
also in the forimation of a type of asphalt and except for
the above noted thermal decomposition, asphalt could
well be produced simply by a continuation of the distilla-
tion. The decomposition results not only in the loss of a
substantial proportion of material, but also in the forma-
tion of large quantities of coke, and the presence of such
coke in the product is a serious disadvantage with respect
to its use as an asphaltic material.

The principal production of asphalt, therefore, depends
upon interrupting this distillation before the onset of sub-
stantial decomposition of the residuum and then treating
this residuum, or asphalt flux, with steam and/or air.
Such treatment minimizes losses by decomposition and
results in a very satisfactory ' asphaltic produoct. - The
steam treatment is a steam distillation which allows the
further removal of volatile components at a reduced tem-
perature. ‘The step of treating with-air generally follows
this steam distillation and consists merely in blowing air
through the residuum at about 400° F.-

The most significant change which is effected by the
above processes, viz., steam distillation and air treatment,
as well as by the process of this irivention, i$ a significant
reduction in the penetration value of the material: This
“penetration value” ‘rmeasutes the cohsistency of bitu-
minous rhaterial, expressed as the distance that a stand-
ard needle penetrates vertically into a sample of the ma-=
terial under known conditions of loading; time, and tém-
perature. These conditions are 100 grams;5 seconds, and
25° C. (77° F.) respectively, and the units of penétiation
are expiessed in hundredths of a centimeter. This pene-
tration value is determined according to the procediiré of
ASTM test D5-52, “Standard Method of Test for Pene-
tration ‘of Bituminous Materials.”

Another effect prodiiced by the process of this inveti-
tion is an increase in the resistance of the mateérial to
abrasion. This property is measured in terms of the
weight loss of a “paity” weighing about 90 grams, com-
prising 98% sand and 2% of the asphalt sample, when
that patty is subjected to the abrasive action of 500 grams
of falling ste¢l shot. The test is carried dut by dllowing
the steel shot (10-14 mesh) to fall from a height of one
meter onto the sand-asphalt patty as it is rotated at 360

r.p.m. The loss in weight of the patty as a consequence.

of this abrasive action is an indication of the resistance
of the asphalt sample to abrasion. - The weight loss gen-
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erally is expressed in terms of grams per 1000 grams of
steel shot.

The aspha,ltlc product which results from. the process of
this invention is characterized also by an improved “com-
présSive strength,” i.e., it can withstand mechanical pres-
sufe. THis property 1s measured by subjecting a 2’ x 2"
cylindfically shaped sand-asphalt mixture to a weight load

“applied to the curved peripheral surface normal io the

axis of the sand-asphalt sample. The sample is prepared
by mixing 100 paits of sand with & parts of asphalt and
forminhg the mixture into the shape of a cylinder 2 inches
long and 2 inches in diameter. The load applied is in-
créased gradually until the cyhndncal sample will support
no further load. The “load” is expressed in pounds.

The step of treating a petroleum residuum with steam
and air appears to be effective as indicated above because
it pfoduces a chémical change in the petroleum residuum.
This change appears furthermore to be oxidative, and
this affords a logical explanation of the physical trans-
formations which aré noted. As noted before one im-
portant advantage inhefent in this method of preparing
asphalt is the reduced temperature of the distillation
which ih turn minimizes loss by decomposition. There
is, however, a 1ésser, though still significant loss which
results from theé steam distillation- and oxidation teac-
tion. As thé steam and air are blown through the re-
siduum, a significant volume of material is lost by en-
trainment with the escaping gases.

It is accordingly a principal purpose of this invention to
provide a process for the preparation of improved as-
phaltic products.

Another object of the present invention is the provision
of an improved process for the production of asphaltic
compositions.

Still another object of the present invention is the pro-
visioht Of a process for the production of asphaltic com-
positions in bétter vields than have heretofore been noted.

Other objects Wwill be apparent from the following de-
scription thereof.

These objects are accomplished by the process of re-
ducing the penetration value of a pétroletim residium to
produce an improved asphaltic -material which comprises
preparing a mixture of 100 parts of said petrolénm ré-
siduum, from. about 3.5 to about 7.5 parts of a lower
olefin polymer and from about 1.5 to about 3.0 paits of
sulfur monochloride and heating said mixture to a tem-
perature within the fange of from about 25° C. to about
200° C. The product which results from. this process is
characterized by a reduced penetration value 4§ méasuted
by the ASTM test D=32 and. by an 1mproved Tesistanice
to abrasion and by an increased compressive strength.
These latter propertles are especially important with re-
spect to the use of asphalt in the preparation of road sur-
faces. Tti is apparent that the use of asphalt for such pur-
poses requires an extreme resistance to abrasion as well
as a high order of resistance to direct pressure,

The chemical nature of the petroleum residiuim em-
ployed in the process may vary considerably depending
upon the partlcular crude oil used, especially upon the
geographic origin of the ¢rude oil used Thus some crude
stocks will yield much la.rger proportions of residuum
than others, and the variation in chemical composition of
such re51dua likewise is considerable. Thé chemical iden-
tity ‘of these residua, however, is not 1mportant with re-
spect to the success of the process of this invention and it
is unfecessary to become concerned about the differences
in such chemical identities. These residua are best de-
ﬁned in terms of their penetratmn values and as a prac-
tical matter they are characterized invariably by a pene-
tration value within the range of from about 180 t6 about
250. -Such limits define the range of availability of pe-
troleum residua for use in this process.
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The lower olefin polymer used in the process may be
of any molecular weight above about 1,000. The higher
molecular weight polymers appear to be especially effec-
tive in achieving the stated objects of the invention, ie.,
the use of very high molecular weight polymer is effective
to reduce the penetration value of a petroleum residuum to
a greater extent than can be accomplished by the use of
a lower molecular weight polymer. The same relation-
ship appears to exist between the molecular weight of the
polymeric olefin and its influence upon the change in re-
sistance to abrasion of the residuum. An especially ef-
fective molecular weight appears to be about 50,000.

The identity of the olefin polymer reactant includes
preferably the various polymers of isobutylene. Poly-
mers of other low molecular weight olefins likewise are
effective and these include ethylene, propylene, and amyl-
ene. Copolymers are useful, particularly those copoly-
mers of the above named olefins in which these olefins are
present in a predominant proportion. Specific examples
of such useful copolymers are a 95-5 copolymer of iso-
butylene and styrene, a 98-2 copolymer of isobutylene
and p-chlorostyrene, a 96—4 copolymer of isobutylene and
butadiene, a 94-6 copolymer of isobutylene and isoprene,
and others. The preferred polymers are the homopoly-
mers of isobutylene., Such preference is based not only
on the economic availability of these polymers, but also
on their particular efficacy. The high molecular weight
polyisobutylenes have been found to be most useful in
the process. Thus, polyisobutylene having a molecular
weight of 40,000, 50,000, and 52,000 have given good re-
sults, i.e., the asphaltic products which result from their
use in the process are very much improved in all of the
above mentioned properties.

The proportions of the three reactants in this process,
viz., the residuum, the olefin polymer, and sulfur mono-
chloride are critical. That is, the use of amounts of these
reactants outside the stated ranges results in an asphaltic
product of inferior properties, The optimum ratio of
reactants appears to. be about 100:5:2 respectively. The
use of more residuum results in a product which is not
much different from the starting residuum whereas the
use of less than 100 parts of residuum results in a hard,
brittle coke-like material. This latter material is of little
or no value with respect to the applications of asphalt.

Ordinarily the process is carried out by mixing the re-
siduum and olefin polymer, heating this mixture to effect
an intimate mixture of the two reactants, allowing the
mixed reactants to cool to about 100° C. and then adding
the sulfur monochloride portionwise. The resulting reac-
tion is exothermic so that the reaction proceeds as fast as
the sulfur monochloride is added, provided that the reac-
tants are mixed well. The process is illustrated by the
following example.

A mixture of 960 grams of an asphalt flux having a
penetration of 250 and 48 grams of a polyisobutylene
having an average- molecular weight of 50,000 was pre-
pared and heated with stirring to 210° C. When this tem-
perature was reached the mixture was allowed to cool to
100° C. whereupon 19.2 grams of sulfur monochloride
was added portionwise, each portion being added only
when the preceding portion had been consumed by the
exothermic reaction. The total addition required about
10 minutes. The product mixture was heated to 225° C.
and then allowed to cool. The product had a penetration
value of 87, a compressive weight of 21 Ibs., an abrasion
value of 18.6 and an absence of “surface skin” when sub-
jected to the thin film test. This latter (thin film) test
consists in heating a thin film of the sample at 325° F. for
five hours. The sample is prepared by placing 50 grams
in a flat bottom aluminum dish having a diameter of 55
inches. At the conclusion of the heating period the pres-
ence or absence of a “skin” on the surface is noted. The
absence of such skin is an indication of the thermal sta-
bility of the sample.

The asphaltic products which may be prepared by the
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process of this invention, as illustrated above, may be
used for all known applications of asphalt. Their prin-
cipal utility, of course, resides in the preparation of road
surfaces. Another well known application is in the con-
struction of built-up roof surfaces.

A particular advantage of the process of this invention
is the fact that a larger yield of asphalt can be obtained
from a given amount of asphalt flax or petroleum re-
siduum, than is available from the combination of steam
distillation and air blowing. As indicated earlier a signifi-
cant loss of material characterizes these latter steps; there
is no loss whatsoever in carrying out the process of this
invention. The reason for this is the low temperature at
which the process is carried out.

Still another advantage which characterizes the process
described herein is the lasting quality of the product’s
resistance to abrasion. This property is measured by
placing the asphalt-sand test patty in an infra-red oven at
140° F. for periods of time ranging up to 900 hours and
then subjecting the test patty to the abrasive action of
falling steel shot as described earlier herein. Such infra-
red treatment deteriorates markedly the abrasive strength
of asphalts prepared by previously known methods, but
it appears to have only a slight effect on the products pre-
pared by the process of this invention.

Other modes of applying the principle of the invention
may be employed, change being made as regards the de-
tails described, provided the features stated in any of the
following claims, or the equivalent of such be employed.

We therefore particularly point out and distinctly claim
as our invention:

1. The process of reducing the penetration value of a
petroleum residuum to produce an improved asphaltic ma-
terial which comprises preparing a mixture of 100 parts
of said petroleum residuum, from about 3.5 to about 7.5
parts of a lower olefin polymer having an average molec-
ular weight above about 1,000 and from about 1.5 to
about 3.0 parts of sulfur monochloride and heating said
mixture to a temperature within the range of from about
25° C. to about 200° C.

2. The process of claim 1 characterized further in that
the petroleum residuum has a penetration value greater
than 180.

3. The process of claim 1 characterized further in that
the lower olefin polymer is a polymer of isobutylene.

4, The process of claim 1 characterized further in that
the lower olefin polymer is a polyisobutylene.

5. The process of claim 1 characterized further in that
the lower olefin polymer is a polyisobutylene having an
average molecular weight of about 50,000.

6. The process of reducing the penetration value of a
petroleum residuum to produce an improved asphaltic
material which comprises preparing a mixture of 100
parts of said petroleum residuum having a penetration
value of at least 180, from 3.5 to about 7.5 parts of poly-
isobutylene having an average molecular weight above
about 1,000 and from about 1.5 to about 3.0 parts of
sulfur monochloride and heating said mixture to a tem-
perature of about 100° C.

7. The process of claim 6 characterized further in that
the polyisobutylene has a molecular weight of about
50,000.

8. The process of claim 6 characterized further in that
the sulfur monochloride is added to a mixture of the pe-
troleum residuum and the polyisobutylene.
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