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1 Claim. 

This invention relates to novel bituminous 
compositions for hot and cold applications which 
are eSpecially adapted to withstand weathering 
and aging and adhere more firmly to mineral ag 
gregate, metals and other materials. 
This application is a division of U. S. 708,793, 

filed November 8, 1946, now abandoned. 
Mineral aggregate when used in the construc 

tion of bituninous pavements is bonded together 
by means of a bitumen, that is, each rock of the 
mineral aggregate is first provided with a coat 
ing of bitumen and the coated mineral aggregate 
is then laid and compacted, 
The finished bituminous pavement must have 

a certain bearing strength to carry the traffic and 
must withstand cracking due to load stresses and 
thermal stresses. Since the mineral aggregates 
are solid bodies, any stress induced in a bitumi 
nous pavement can relax only through flow of 
the asphalt present. The asphalt used must 
possess Sufficient adherence to hold the mineral 
aggregate, must withstand hardening through 
aging and must have flow characteristics in thin 
films of Such a nature as to allow the relaxation 
Of StreSSeS. 

Asphalts are a dispersion of a Sphaltenes in 
asphaltic resins and oily constituentS. The 
asphaltenes in a given asphalt are not a single 
compound but represent a group of compounds of 
similar physical properties with different molecu 
lar weights and varying carbon-hydrogen ratioS. 
At temperatures of approximately 250 F. and 
higher, the asphaltenes in a paving asphalt are 
dispersed as molecules. With decreasing ten 
perature the aSphaltenes aggregate into larger 
particles of Varying Size. This proceSS further 
continues with time at temperatures where the 
asphalt is in a Semi-Solid state and is accom 
panied by an increase in consistency and de 
gree of plasticity. Thus if an asphalt of given 
penetration is allowed to age under conditions 
which eliminate oxidation, it will be observed 
that the penetration decreases as a function of 
time. On reheating to 300°F. the original pene 
tration and flow properties will be restored. 
These structural changes also take place in bi 
tuninous pavenants, and it Was found that the 
asphaltenes can aggregate into particles of such 
a size that they add frictional effects to the 
asphalt film and prevent the motion of the 
mineral particles past each other. As a result of 
this, pavement under stress behaves like an 
elastic body, and the stress cannot dissipate and 
if sufficiently high will cause cracking. The 
structural changes taking place in an asphalt 
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are therefore detrimental to the stability and 
durability of pavements. 

Further investigation showed that the frac 
tion of the asphaltenes With the highest carbon 
hydrogen ratio is most responsible for the forma 
tion of structures, the increase in consistency 
and degree of plasticity in asphalts during aging. 
The properties of asphalts as a binder are there 
fore improved by treatment with parafiinic hy 
drocarbons of low boiling point or solvents of 
Similar effect in Such quantities and under Such 
Conditions as to precipitate only that fraction 
of the asphaltenes with the highest carbon 
hydrogen ratio. As an example, the effect of this 
treatment upon a reduced asphalt prepared from 
Cracking Coil tar may be given Which readily 
forms a thixotropic structure and more so after 
aging. This asphalt had the following penetra 
tions at 77° E. under a load of 100 grams: 
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d log Penld, log to.53, (In this formula the symbol d is the cal 
culus symbol indicating a differential.) 
After 120 days of aging, this asphalt had the 

following penetrations: 
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d log Penld log t=0.558. 
This asphalt was dissolved in two parts by 

Volume of benzene, and the asphaltenes were 
partially precipitated by the addition of four 
parts by Volume Of A. S. T. M. naphtha, having a 
boiling range of 122 to 266 F. The mixture was 
filtered, distilled and finally blown with CO2 at 
400 F. to remove the last traces of Solvents. The 
treated asphalt had a Somewhat lower penetra 
tion apparently due to losses of the oily constit 
luents. The treatment reduced the naphtha-in 
Soluble material from 15.6 to 12.7%. The pene 
trations of this asphalt at 77 F. were as foll 
OWS: 
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d log Penld log tas 0.5. 
After 120 days of aging the penetrations of 

the treated asphalt were as follows: 
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As further examples of the effect of the treat 
ment the following data, may be given: 

BEFOREAGING 

- Pen 00 S. P. in d log Penfad Asphalt o F. is: t lott 2. 

Mexican------------------ 24 71% 0.447 1.23 
Mexican treated.-- 123% 72 0.465 .. 5 
Mid-Continent----------- 26 64 0.400 .50 
Mid-Continent treated.--- 126 65 0.452 .. 2 

AFTER AGING 4 MONTHS 

Mexican---------------------------- 58 0.405 1.47 
Mexican treated.------------------- O 0.460 1.17 
Mid-Continent.-------------------- 5. 0.308 2.05 
Mid-Continent treated.------------- 62 0.440 1.28 

where n = degree of plasticity= (ld log Pld logi)-1. 
The results show that the elimination of 

asphaltenes of low Solubility resultS in a product, 
the consistency and flow property of Which are 
not changed by aging. 
The desired elimination of asphaltenes may 
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be obtained by the precipitation of about 5 to 20%. 25 
of the total asphaltenes. These precipitated 
asphaltenes are the highest carbon-hydrogen 
ratio asphaltenes. 
In order to eliminate the use of benzene as a 

Solvent for the asphalt, the process can be also 
carried out by heating the asphalt, to a temper 
ature high enough, So that it can be easily nixed 
With naphtha, under pressure if necessary. The 
naphtha may be substituted by propane, butane 
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4. 
or pentane or by naphtha of higher boiling range 
such as kerosene. 
What is claimed is: 
A stable asphalt of improved aging properties 

produced by adding to an original asphalt a 
paraffinic hydrocarbon Solvent at a temperature 
and pressure Suitable to precipitate 5 to 20% of 
the total asphaltenes present, which precipitated 
asphaltenes are those having the highest carbon 
hydrogen ratio, Separating the precipitated 
asphaltenes, evaporating the solvent, and obtain 
ing a final aSphalt product characterized by 
properties providing a value of about 0.5 in the 
formula, d log Pen/d log t, and having substan 
tially the same softening point as the original 
asphalt, in the said formula, the Symbol d being 
the calculus Symbol indicating a differential, the 
abbreviation "Pen' indicating the penetration at 
77 F. under a load of 100 grams, and the symbol 
t indicating the time in seconds. 
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