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1.

Thistinvention: relatss to s method for revivis:
fying'or reconditioning -asphalt. roads; and-pay=""
ticulaxly toa flux-oils particularly’ suitable. for:
such’ uses.

Asphalt-roads-have been found to harden grad= 5
ually “over - a  period:of years due . to-losses: of -
volatile materials from-thé asphalt- and due to'
oxidation.of the asphalt, or due to-other uneg-
plained. ‘phenemena, which result in' cracking,-
raveling,-and general deterioration of the road-so- 10
that it becomes: unsatisfactery for- further- use
At this-stage -of deterioration the- asphalt-ex--
tractable by the Abson method (American Soei=:
ety for Testing Materials (ASTM) Proceedings-
vol.-33, 1933, Part II,-p. 704) is-found to-have a4 19
penetration:of-about 15-or lesy at-77° F. by the-
ASTMmethod (ASTM Standards; part III, pages
220-221, Method D5-25 using the 100 gm. wt: for-
five seconds) . It has-become brittle and unsatis--
factory as a-binder. - Tt is customary ‘at this stage 20
either-to-apply an-additional' increment ‘of new-
road over the old road; tacking thetwo together -
with liguid asphalt- or- road- oil, or to tear-up a -
part or-all of the old road; applying a refreshing -
or revivifying -coating-of liquid asphsalt or rosd
oil, and - spread and - compact the resultihg ma=
terial.: In-either type of operation the oil whmh
is normally used-is a liquid asphalt, road-oil or”
fuel -oil- which "is- paraﬁimc or relatively non--
aromatic in nature, and-is' a residual oil which' g
contains its normal content such as about 10% to
409 of ~asphalténes; which are-black infusible™
bodies which are insoluble. in-light-hydrecarbons. .
such as propnane, butane,.or pentane or the like.
Suchoils éan not-disSolve imuch more asphaltenes 35
than they already contain and are ;rather poor
solvents for asphalt in general, and are particu-
larly poor:solvents for.the :residual nonsvolatile--
asphalt: in‘ the ‘deteriorated roads Consequently,:
they have littlé tendenicy to revivify the old as- 40
phalf by softening it, and do not-tend to-birdithe -
asphalt’ and 'aggregate particles as “tightly. as.
might be desired, and this results in relatlvely
repid deterioratisn of the: reconditiored road::

I'have'discovered a méthod of- revivifyiig road« 45+

which have :deterioraiedl as above described,”
which method involves use of a fliix oil of stitable
viscosity and of highly aromatic naturé. Prafs..
erably this highly aromatic fiux oil should be -

relatively free from asphaltenes and:should have 3¢

a viscosity:within:a definite range which:insures
proper-penetration and revivification:of theé old-
asphalti: Suchflux oils may be resdily prevared:
for-/examplé;- by blendirig: s -heavy: oil having a.

viscosity sreater: than:about 8000 seconds 8ayholt 55

2:‘I .
Universal - {SSTH:: at-100°:-F., such .as .an iextrach-
from:theé solvent refining of & viscous lubricating::
oil:with:4 light oil-having: a viscosity below about:-
2000 SSU at:100% ., such:as:a spray oil.extract-or.:

“the! like towobtain g flux .oil-having a viscosity

withif the range of about: 300 to 8060 SSU at:100°-
., a viscosity:gravity: constant greater than about
0.92, ‘and ‘containing not over:about 1% of as=~
phalienes. s

By employing:a flux oil.such as above; and:de-
seribed more . fully. below, the:asphalt in the:old: -
road :which hag. deterioratedy is::revivified;:the
agglomerated” liimps- of:the:old road -are more
readily penetrated-and can:subsequently:be more-
readily broken up, and the agglomerates:are more*
readily . coated with the!flux oil so:that:they are::
very tightly bound-together; and the. resulting:. -
road deteriorates:much lessirapidly:

It is-an-object-of: this: invention:to.provide an:
improved tethod for revivifying deteriorated:ass
phalt roadsi~ It is'a further object to supply an:
improved: flux oil/foi such’ purposes and-similar:.
purposes.:- Othér objects will: appear «in:the’fols
1owing description of my invention.

In' revivifyihg-a - deteriorated-asphalt road: by
the method of this'invention thé surface of thé'-
road-is'first ‘brokén-up by scarifying-with a hars:
row or'like equipment,- dlggmg upthe entirg road-
if it'is relatively ‘thin or- digeing up-about two-

incheés to-about: six-inehés -of - the surface :where

theroad is thieker. It'is desired-tHat the result~ -
ing-lumps; er:at ledst-thé-agglomerates, by which:*
term is meant the particles or lumps containing
both aggregate and asphalt, be reduced in size
to about one-half inch diameter or less. Rocks
of somewhat larger size may be tolerated, but
“clay balls” if present should be broken up and
thoroughly mixed into the remainder of mixture.
Thé reduction in size of the agglomerates to the
spegified- diameter of about one-half inch or less
may:be accomplished simply by harrowing, or
by rolling with a sheepsfoot roller, discing, or
thelike'operations. Where the road is very seri-
ously’deteriorated, it is difficult to break it up,

-axd!the agglomerates or lumps obtained merely

by harrowing may be rather large, much larger
than fist size for example. In this case it has
beerfound desirable to spray the flug oil of this
invention over the roughly broken up road and

;allow: it ‘tosoak for a day-or more: THiS pers

mitswthe flukioil:to penetrate:the agelotierates,:
makmc them easmr to reduce to 51ze by further‘

>the -aigglor uiates h&ve,been redugded: to
theidesived sizg B eitlisi of“fhe: abbve snethods;- -
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the flux oil of this invention is sprayed over
them, the mixture is preferably allowed to stand
for a period of at least an hour and preferably
a day or more, but not over about a week; and
is then leveled and amalgamated by pressure,
such as by rolling with a roller. If sufficient
flux oil was applied in the course of reduction
of the agglomerates to size, no additional flux
o0il need be added thereafter. The total amount
of flux oil to be used as above may be between
about 1% and about 15% of the weight of the
agglomerates. When employing the flux oil of
this invention such revivified roads will have
unusual water resistance and excellent wear
characteristics.

In the second of the conventiona] methods of
revivifying asphalt roads described above, the
deteriorated road surface is not broken up, but
a new increment of surface is applied over the
deteriorated road surface, sealing the two to-
gether with a tack coat of liquid asphalt. It has
been found that such increments of surface in
the past have frequently tended to separate from
the old surface and thus make such methods of
revivifying unsatisfactory. I have found that
this general method of revivification is greatly
improved if the flux oil of this invention is em-
ployed as a tack coat to bind the old surface to
the new surface instead of liquid asphalt. The
new increment of surface is preferably prepared
as described below, employing the flux oil of this
invention, but any type of increment of surface
may be employed as long as it is an asphalt con-
taining surface. In this operation, the oid sur-
face is covered with a coating of the flux oil
of this invention, and the new surface is applied
thereto. Preferably the old surface is scarified
somewhat before or after covering it with the
tack oil. Also a coating of the flux oil may be
applied to the old road surface before and after
scarifying. 'The new surface is then applied, and
the two surfaces are amalgamated through the
flux oil by application of pressure, such as by
rolling.

The flux oil of this invention, as stated above
must be highly aromatic in nature. The aro-
maticity is defined for convenience by its vis-
cosity-gravity constant (VGC) as described by
Hill and Coates in the Journal of Industrial and
Engineering Chemistry, vol. 20 (1928) page 641.
The viscosity-gravity constant should be greater
than about 0.90, and preferably greater than
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cosity range for the flux oil is between about 300
and 8000 SSU at 100° F.; however, flux oils hav-
ing lower viscosities such as down tc about 70
SSU at 100° F. may be employed in the above
revivification processes in some instances, if they
are highly aromatic in nature. As stated above
the flux oils are conveniently prepared by blend-
ing a high viscosity extract with a low viscosity
material, although in many instances blending
may be unnecessary. The high viscosity mate-
rial will ordinarily have a viscosity greater than
about 300 SSU at 100° F.,, while the low viscosity
material will ordinarily have a viscosity less than
about 200 SSU at 100° F. Such blended flux oils
are preferred, since they insure the presence of a
relatively high proportion of relatively non-vol-~
atile material in the flux oil, and thus reduce
the rate of volatilization of oil or other deteri-
oration of the revivified asphalt, and yet provide
for easy handling and ready penetration. Blends
containing a major proportion of the more vis-
cous component are preferred. Blends contain-
ing about 5% to about 40% of the lighter com-
ponent are generally suitable. The asphaltene
content of the flux oil should also be low, since
the deteriorated asphalt generally contains an
overabundance of asphaltenes. When the lubri-
cating oil extracts prepared by solvent extraction
of lubricating oil distillates are employed, the
asphaltene content of such extracts is suitably
low. The viscosity indices of the flux oils of this
invention are extremely low, in agreement with
their aromatic nature. Usually they are well
below zero. The flash point of the flux oil as
measured by the Cleveland Cup Method is pref-
erably greater than 300° ¥. Lubricating oil ex-
tracts will generally have flash points above 400°
or even above 500° F., whereas the flash points
of the lighter extracts may be about 300° F. or
lower. The API gravities of the flux oils of this
invention generally will be very low, such as be-
low about 15, and frequently below 10, i. e., the
oils may be heavier than water in many instances.
The olefin content of the flux oils should be rel-
atively low, since it is well known that oils con-
taining large proportions of olefins, such as
cracked distillates, fuel oils, gas oils, etc., are not
desirably stable to oxidation. Thus the pres-
ence of cracked materials in the flux oils tends
to increase the rate of deterioration.

Ag specific examples of flux oils of this inven-
tion the following materials are described:

Viscosity, Gravi 2
8SU, at'| O13Y1Y, | ygg 1| Flash
100°'F. AP F.
Heavy Oils: X .
SAE 30-40 Lubricating Oil Extract (1¥)_| 360,000 10.4 | 0.939 510
SAE 20-30 Lubricating Oil Extract (2H) . 8, 000 1.0 | 0.941 450
Lubricating Ol Extract (3H)-ccnoceavna- 3100, 000 5.3 0.973 475
Light Oils:
Spray Oil Extract (1LY . oo cceeeeeee 110 14.5 | 0.945 310
Transformer Oil Extract (21) 70 16.0 | 0.939 280
Kerosene Extract (3L)- ... 31 26.0 | 30.93 142
Blended Flux Oils:
209, 1L and 80% 1H above.. ..ocoooceo_.- 8,000 11.2 | 0.938 450
109, 3L and 909 1H above. . o ocooaoaoo- 5, 000 12.0 | 0.934 430
30% 2L and 70% 2H above. ..o caa.ao 1, 000 12.5 1 0.943 370
30% 2L and 70% 3H above. . ocoeumunaoaon 3, 9.11 0.970 360

1 Viscosity-gravity constant.
2 Cleveland Open Cup.
3 Extrapolated.

about 0.92. As an example of the significance 70 Although only a few specific blends are shown

of the VGC test, a typical aromatic Western
lubricating oil extract will have a VGC of about
0.93 or higher, whereas a well refined paraffinic
Eastern lubricating oil may have a VGC of about
0.81 or less.

above, similar flux oils having the characteristics
described previously may be employed in the
processes of this invention. The heavy extracts
described above are prepared by solvent extrac-

As stated above the preferreq vis- 76 tion of lubricating oil distillates from paraffinic
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base and:naphthene.:bas

spray.-oil: andtransformer:oiti:distillates;s using:

suifur::dioxide: asthe: seleckivessolventis Si
extracts may-be:preparediby ustng athy
solvents such asifurfural;:cresel, -aniline;s
like::, The flux-eilsmay-also:bepreparedi by

acteristics:

It hasralso-been:found:that:the:preferred: fivx:
oil:of:thiscinvention is a.markedsimprovement::
over:priorflux: oilsiinthe-building:ofinew: roads;:

whether::complete:new sroads sor<increments:
new-surface: for-old:roads as:deseribed above: A
examples;of:the:priomart-in:this field; a. cold:lay:

ing-method.is: describedyin: US/Patent:1,655;240:
985): which:inyolves coats: .
radding:a.:

(reissued:as:Re: Noxd7T;
ingra-stone-ageregate witlh a-fuk:
powdered-asphalt, mixing and:layingthe:mixture
and-ramalgamating »by:-applitation: ofpressur
The: fiux oilrhere ‘was:a sfueloil: orssemi-ligui

asphalt. .4 later-U. S Patent:2,220:670 describes:,
an improvement in this process, in whieh the fux.:

oil is:a heavylubrieating:pilrextract. I have now
found that the flux oil of the present invention
is a-markedi:improvement oversany:of:the:oils
described in.the:prior: art;-since it;has:the advan-
tage not only of high aromatic content, but of

proper-fluidity and penetration ability.. Thus:-
for-buildingnew- roads-accordiiigrto this invens-

tion-an aggregate-and-a powdered-asphalt Having
a melting'-peint-above-about: IT5%F, are-mixed
with ‘the: flux oil- of-thHig“invention. so that-the
particles-become -ccated-thereby:and the result=
ing: substantially - homogeneous~composite  mix-
ture-is applied to the-roadHed-and-amalgamated:

by -the application- of +pressures The prefeired

flux-oil' of ‘the- present- inventionis* particulaily:
sultable for-this:process-because it'soreadily coats
the aggregate and the asphalt particles, -and-al«
lows-sufficient penetration-of tHe asphalt’ So<that
amalgamation takes-place:more-readily and more
completely;-and- the-stability-of-the road is-in-
creased.:

Although ‘the--asphalt; -aggregate+and “fluxoils
may be mixed simulbaneously. or-the:asphalt and

flux oil may be mixed first, in the preferred mode...
of operation, the aggregate-is first. mixed: with -

the fiux- oil;*allowing-the-flux-oil to coat*and;/or
penetrate the aggregate, and thereafter the solid
asphalt is mixed in, using a concrete mixer or
any similar mixing apparatus in these operations.
The asphalt generally becomes coated with flux
oil and adheres to the coated aggregate particles
to form a further coating without as yet amal-
gamating therewith. The coated particles move
freely with respect to each other and are readily
spread uniformly over the roadbed. The asphalt
amalgamates with the flux oil when cold only
under applied pressure to form a substantially
homogeneous composite binder, which in turn
serves to amalgamate the coated aggregate.
Thus the coated aggregate and asphalt particles
are amalgamated in position by application of
bressure as by rolling. It appears that flux oil is
absorbed into the pores of the aggregate, and is
gradually liberated therefrom to the asphalt, thus
acting as a continuous revivifier as the road ages.
This may be one reason for the exceptionally long
life of such roads, especially when the preferred
flux oils of this invention are employed.

As described above the preferred flux oils used
in this new road construction are those having
viscosities between about 300 and 8000 SSU at

“Westerncrude::oils;:
using phenol as:#{tie:seletiversotvents . Thedight

other H
methods, sas-iong ag: they:-have:-the above chars:

6

1002 Frand: VGClsigreater. than: about:0:92;-and =
- are:composed.of:a blend containing:a majoy pro=:-

portion of-heavy aromaticcmaterial: having: vis=-

cosity ;above 300iand: preferably:-above-:about -
#8080vSSU at:100° Frand:a. VGCiabove about.0.92; -
and &.minor:proportion: of @.light oil: having:a -
viscosity:lower: than:abeut :260--SST-at .100° F.::
Preferably’ this flux oitshould:berrelatively free«
from:asphaltenestand: olefins or: eracked: hydro=

10¢;carbons::aszdescribed:above;-and :should: have.a

flashipoint:above about:300% F, -

2,220:670:¢ Otlierzsuitable:asphalts: may: be: made

Theiaggregatesto be usediinmaking mew roads:
may:be:stone:or:sand-or even:soil; as;employedin
conventionalsroad construction: practice;: The::
5iiasphalti should ‘be:a srelatively:brittle; material: :
havingrhigh-melting: point;:ahove:about 175%F.
Itsopenetration should:be:lesszthan: about-20-at::
779 F. An-asphalt which:is: prepared -by: precipi- -
tatiomdrom an:asphaltic oil)using a precipitant:
20:sueh-as propane.or:the like: is:particularly ‘suits:
- ahleir: Such:asphalts and:their preparation.are -
thoroughly described in the above U. S:.:Patent:

by::steam:blowing: or-byrair blowing.: Air blowing:

2508 highly: aromaticheavy oils:such ag the heavy::

lubrieating ;o0il rextracts: described: above or exs:
tract fractions:from ‘solvent:éxtraction:of resids.

ualoils yieldswasphalts «of respecially: desizgble
character: The proportionsof aggregats, ‘asphald; o
30sandsflux oil:to.be employed inroad-building: are -

about:l andiabout 10 per cent:by weight:of the

about as follows: The: asphialt may berhetween::

aggregate; preferably -between :about 2 ang 5,
and'the flux:.cil may:he betweenr about 1 and:15%; .
ssipreferably between:about 2 and-6% iof sthe ageres. -
gates: It is desirablesthat the asphaltin the fink
ished-road have & penetration.at:77°. 7 of shout
30:t0:308. As an-example of o suitable mixture, .
an-aggregate comprising rock and:sand:is mixed
w0::with about 4% of e flux-oil’ consisting of ahout.

80%0f «the-heavy-lubricdting roil: extract: (15

and.20% of .the spray:oil-extract (1L): described:
in the table.above; and about:3 %ofia powdered::

asphalt-having a melting:point- of -gbout: 250 B

45.- Whensspread.evenly, oma roadbed:and amalgain-:
ated by rollingg:an-excellént road-is made::
Modifications:of this inventiorn:which would oc~:

50+ Tollowing claims; -

I claim;

1. A method for revivifying deteriorated as-
phalt roads which comprises breaking up the sur-
face of the deteriorated road to form lumps;

55 applying to said lumps without removal from
the road bed a coating of a highly aromatic
petroleum extract oil having a viscosity between
about 70 and about 8000 SSU at 100° ., a vis-
cosity-gravity constant greater than about 0.90,

6o and a flash point above about 300° ., and con-
sisting essentially of aromatic-type hydrocar-
bons substantially free from asphaltenes, ole-
fines, and cracked hydroearbons, said extract
having been prepared by a process involving con-

g5 tacting a straight run fraction from an aromatic
hydrocarbon-containing crude petroleum with a,
liquid solvent selective in its action toward aro-
matic hydrocarbons so as to physically dissolve
therein the desired aromatic’ hydrocarbons with-

7o out dissolving the undesired non-aromatic hydro-
carbons; allowing the coated lumps to stand for
at least one hour; and thereafter amalgamating
the coated lumps by the application of bressure.
. 2. A method for revivifying deteriorated as-

75 phalt roads which comprises breaking up the

cur:to-one:skilled-inthe:art aretobeineluded in:
the:sscope <of--the: invention ~asdefinedin the:
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surface of the deteriorated road to form agglom-
erates having a maximum diameter of about one-
half inch; applying to said lumps without re-
moval from the road bed a coating of a highly
aromatic petroleum extract oil having a vis-
cosity between about 300 and about 8060 SSU at
100° P., a viscosity-gravity constant greater than
about 0.92, a flash point above about 300° F., and
consisting essentially of aromatic-type hydrocar-
bons substantially free from asphaltenes, ole-
fines, and cracked hydrocarbons, said extract
having been prepared by a process involving
contacting a straight run fraction from an aro-
matic hydrocarbon-containing crude petroleum
with a liquid solvent selective in its action toward
aromatic hydrocarbons so as to physically dis-
solve therein the desired aromatic hydrocarbons
without dissolving the undesired non-aromatic
hydrocarbons; allowing the coated lumps to
stand for at least one hour; and thereafter amal-
gamating the coated lumps by the application
of pressure.

3. The method of claim 2, wherein the highly
aromatic petroleum oil comprises between about
60 and about 95 per cent by weight of a petro-
leum lubricating oil extract having a viscosity
above about 8000 SSU at 100° F. and a viscosity-
gravity constant greater than about 0.92, and
between about 5 and about 40 per cent by weight
of a light petroleum oil extract having a viscos-
ity below about 200 SSU at 100° F'.

4. A method for revivifying deteriorated as-
phalt roads which comprises applying to the
surface of the deteriorated road a coating of a
highly aromatic petroleum extract oil having a
viscosity between about 70 and about 8000 SSU
at 100° F., a viscosity-gravity constant greater
than about 0.90, and a flash point above about
300° F., and consisting essentially of aromatic~
type hydrocarbons substantially free from as-
phaltenes, olefines and cracked hydrocarbons,
said extract having been prepared by a process
involving contacting a straight run fraction from
an aromatic hydrocarbon-containing crude pe-
troleum with a liquid solvent selective in its ac-
tion toward aromatic hydrocarbons so as to
physically dissolve therein the desired aromatic
hydrocarbons without dissolving the undesired
non-aromatic hydrocarbons; applying to the
coated road an increment of new asphalt paving;
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and amalgamating said increment with the old
road by the application of pressure.

5. A flux oil for asphalt roads comprising be-
tween about 60 and about 95 percent by weight
of a petroleum lubricating oil extract having a
viscosity above about 8000 SSU at 100° F. and a
viscosity-gravity constant greater than about
0.92, and between about 5 and about 40 per cent
by weight of a light petroleum oil extract having
a viscosity below about 200 SSU at 100° F'., said
flux oil having a viscosity between about 300 and
about 8000 SSU at 100° F., a viscosity-gravity
constant greater than about 0.90 a flash point
above about 300° F., both of said extracts con-
sisting essentially of aromatic-type hydrocarbons
substantially free from asphaltenes, olefines, and
cracked hydrocarbons, and both of said extracts
having been prepared by a process involving con-
tacting a straight run fraction from an aromatic
hydrocarbon-containing crude petroleum with a
liquid solvent so as to physically dissolve there-
in the desired aromatic hydrocarbons without
dissolving the undesired non-aromatic hydrocar-
bons.
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