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ThlS mventlon relates thore particularly to the

treatment of “residual petroleum asphalts - pro=
duced by the reduction: of elther straxght Tun: or
cracked residua. :

In'a more speciﬁc sense’ the 1nvent10n is con-
cerned with a process for: preserving the proper-
ties of such aspnalts dunng thelr handhng and
storace v

The exact. chemical constltutmn of the mlxtures
“of -compounds which go to make up-artificial ‘and
natiral asphalts is difficult’ to determine 6n ac-

~count .of their- high melecular ‘welght and corn-
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plexity‘and the ease with: which they are décom-~
posed-on heating:- Conseduently the average com-
position is only approximated by the determina-
tion of ‘their ultimate ‘composition, ‘their reac-

tivity ‘with' chemical feagents such ‘as’ sulphunc_r

and halogen acids"and their solubility in- miscel~
laneous solvents.” The'net results’of a large mass
of experimental ‘work done ‘along these 'lines has
establishedthe ‘Tact: that most- asphalts ‘contain
relatively large p@rcen‘cages of unsaturated
straight chain and cychc hydrocarbons (the latter
predominating) , ‘and numerous oxygen, ‘nitrégen

and- sulphur o.erlvatxves thereof."” The artificial-

asphalts, in contrast tothose’ occurring as’ ‘mineral
" deposits, - are characterlzed generally by -higher
percentages of unsaturated and more or less. poly-

merizable hydrocaibon compounds: ~THus; during’

the handling-'of .such materials “when they: are
mixed with s1hceous ‘aggregates to form.com-
posites for road use and for other purposes, there
is a - considerable tendency for detérioration in
properties to oceur depending to some extent upon
the exact nature of the unsaturated compounds,
the  temperatures -employed and the ‘degree of
exposure to air. -The extent of change in proper-
ties is frequently conmderable and is mamfested
in the development of brittleriess and:increase in
melting point so that the resiliency ofthe road
aggregate is.less and the road ‘is’ consequently
subject to more rapid deterioration due to abra-
sive and weathering 1nﬂuences

‘Even after an - asphalt. has' been placed in

service either in-a road, in asphalt shingles or-in,
paint films, ete:, it is frequently still further sub-.

ject to deterioration even at ordinary atmospheric

“temperatures due to the gradual oxidizing action
of the air, the effect of wind and rain and.alter~:
0. nate raising and lowering of temperatures.
In one' specific ‘embodiment - thepresent in-
vention comprises treatment. of residual petro-:

leum asphalts with small amounts: of wood far
pitches to retard their deterloratmn durmg
handling and in serv1ce

(Cl 106—31)

I have detei mmed that, by the use of relat1ve1y
small percentages of wood tar pitches in asphalts,
the rate of deterioration may be substantially re-
tarded. The reason for this inhibiting action may
be assumed to:be; due to the preferential affinity
of .the wood tar. pitch for oxygen which is appar-
ently the active. agent in mduc,nﬂr the series -of
reactions leading ultrn ately to the formation -

- from. the asphaltic materials ‘of polymers and de-
rivatives ‘which have less ductility and higher
melting poinét. It will be evident to those fa-
miliar with the known properties of asphalts on
the one hand and wood tar pitches on the other

-that the exact course of-the various chemical re-

.actions involved in-either the normal or the re~
tarded polymerization would be difficult, if not
impossible, of - determination. For this reason’
the novel and unexpect ted. results obtained by the
use of small percentages of woed tar pitch in
petroleum’ asphalis would ‘not have been readﬂy
predlctable : o
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“The "wood ‘mr pltches W‘nch have been found »

to be ‘most. efficient in’ the present -connection
‘are. those: ploduced as a.residue”in the “vacuum
dlStﬂlatIOIl of: settled hardwood tars.” By the
use of a considerable ‘vacuum of the order of
5 t0:10 mm. of mercury absolute, the "decompo-
s'tlon of ‘the pitch comnmmds is'kept ‘at ‘2 low
figure and they function more efficiently as in-
hibitors.  When the tar distillation is conducted
¢arelessly or: even with relatively large amounts
of steam’ at atmospheric pressure, sufficient de-
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composition of the active inhibiting principles

occurs to markedly depreciate .the inhibiting
value of the pitch as'a whole.

- The character of the compounds which are re-
sponsible for. the 1nh1b1uing value.-of wood -tar
pitches is obscure and no attempt will be made
to explain their action upon a strictly chemical
‘basis, reliance being based rather upon the uni-
formly good results obtained by their use.

In practice amounts of pitch of from 0.5 to.ap- :

proximately ‘5.0% may be added to different as-
‘phalts; depending upecn their tendency toward
oxidation and deterioration during handling and
in service. The pitch may be added to the molten
asphalt at any point during its production manip-
ulation or storage. - As 3 rule no difficulty will
be encountered in obtaining a-good distribution
throughout the body of asphalt and it is not
necessary to melt. the pitch if mechanical -agi-
‘tation or circulation is provided: It is frequently
of “advantage, however, to add the inhibiting
material to the freshly prepared asphaltic resi~-
'dues, since these appear to be spemally sensitive
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to deteriorating influences and if the polymeriz-
ing -and other reactions are permitted to begin

it is more difficult to arrest their further- prog-
ress so that in such cases involving partly de-

-teriorated asphalts larger amounts of wood tar

pitch may be necessary to plevent further loss
in desirable properties.

Examples of .the practical application of the
present process for stabilizing asphalts sub-
Jjected to too rapid deterioration during handling
and service are numerous but the following will
serve to illustrate the beneficial character .of the
results cobtained in one case.

A California asphalt produced as a residue in

the straight run distillation of petroleum had
the physical characteristics shown in column 1
of the table when freshly prepared.  Column -2
shows the corresponding properties after the

same asphalt had been maintained at a tempera-:

ture of about 500° F., in a small portable storage
tank and then mixed with the proportioned ag-
gregate to give a material for road construc-

tion. Column 3 shows the properties after the -~
heating and mixing pericd when 29% by volume of

a wood tar pitch was added:tc: the asphalt as
it was being run from the stllls in Whlch it was

) p1 oduced
Propertzes of asphalt

1 iy : 3
Penotration at 32° F., 200 g. 607—___| 8 7 8
Penetration at 77° F., 100 g. 5/ ... 40 32 39
Penetration at 110° F 50g. 57 __..| 275 220 270
Duetility at 77° F__ . ______________ 150 ent. - | '100.cm.. | 150 em.
Meltmgpomt—-ballandnngme’rhod, 135° F. | 150° F. | 138° I,
Solubilityin CC14.______._._____.__ 99.8% 99.09%, 99.75%
Solubility in 86 A. P. I. paraffin
. nuphtha .......................... 859, 80% 84.5%
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“The eﬁectlveness of the wood tar pitch in pre-
Ventmg deterioration during handling is readily
seen-from the above data. It is further observ-
able from long time tests of inhibited and un-
inhibited material when used in roads that there
is less tendency to checking, spalling and surface
dusting in the inhibited material than in’ the
uninhibited.

The Ioregomg specification shows the charac-
ter of the invention and the single numerical
example is illustrative of results which may be
obtained by its use but neither is to be con-
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strued in the llght of imposing 11m1tat10ns upon
its generally broad scope.

I claim as my invention:

1. A process for the treatment of asphalt to
prevent oxidation and deterioration of the same,
which comprises adding thereto between 0.1%
and 5.0% of wood tar pitch.

2. A process for the treatment of asphalt from
petroleum to prevent oxidation and deterioration
of the same, which comprises adding thereto be-

tween 0.1% and 5.0% of wood tar pitch.

3. A process for the treatment of asphalt to

‘prevent oxidation and deterioration of the same,

which comprises adding  thereto between 0.1%
and-5.0% of wood tar pitch derived from the
distillation-of wood tar under vacuum.

4. A process for the treatment of asphalt from
petroleum to prevent oxidation and deteriora-

-tion of the same, which comprises adding thereto
between 0.1% and 5.0% of wood tar pitch de-.

rived . from. . the distillation of wood tar under
vacuum.
5. A process for the treatment. of asphalt to
prevent oxidation and deterioration of the same,
which comprises adding thereto between 0.1%
and 5.0% of a pitch derlved from the distilla-
tion of hard wood ‘tar,

6. A process for the treatment of a,sphalt to
prevent oxidation and deterioration of the same,

- which: comprises adding thereto between 0.19%:

and 5.0% of a pitch derived from the distilla~
tion of hard wood tar under vacuum. .
7.. Asphalt inhibited against oxidation and de-

. terioration by the addition thereto of between

0.1% and 5.0% of wood tar pitch.
- 8. ‘Asphalt inhibited against oxidation and de-

. teriovation by. the addition thereto of between

0.1% and 5.0% of hard wood tar pitch.

. 9. Asphalt inhibited against oxidation and de-
tenor_a,tion by the . addition thereto of hetween
0.1% and 5.0% of wood tar pitch derived from

_the distillation of wood tar under vacuum.

10. ‘Asphalt.inhibited against oxidation and de-

‘terioration by the addition thereto of between -

0.19% and 5.0% of wood tar pitch derived from
the distillation of hard wood tar under vacuum.

11.. Asphalt from petroleum inhibited -against
ox1dat10n and deterioration by the addition there-
to of between 0.1% and:5.0% of wood tar pitch. -

CHARLES D LOWPY JR.
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