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1 0053041

PROCESSES FOR PRODUCING HIGH GRADE ASPHALTIC
MATERIALS FROM LOW GRADE BITUMINOUS MATERIALS
AND PRODUCTS RESULTING THEREFROM

This invention relates to catalytic processes for
improving asphaltic materials and the products result-
ing therefrom. This invention is concerned in one
specific embodiment with chemically producing paving
grade asphalt cements and in another embodiment with
chemically producing roofing grade asphalts each being
less susceptible to changes in temperature and methods
for manufacturing the same through catalytic oxidation
of paving grade .'qli;";oofing ‘grade asphalt flux feed-
stocks. IR o

Hiétorically paving grade asphalts were produced
by the refiner by various methods or combinations of
methods such as atmospheric distillation of crude oil
with subseguent vacuum distillation to obtain the
desired asphaltic product. Another method is air
blowing, with or without an oxidation catalyst, a soft
vacuum tower residual at 350-550°F either by a batch
method or continuous in line oxidation to the desired
product specification. Another method is to solvent
precipitate a soft vacuum tower residual to product
specifications; and still another method is to solvent
precipitate a soft wvacuum tower residual to a 1low
penetration hard asphalt followed by back blending
with a softer vacuum bottoms to achieve the proper
specification characteristics.

All of the aforementioned methods can be used
singularly or in combination to produce high quality
asphaltic products. The choice of methods, in reali-
ty, is dependent upon the crude type. This invention
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is concerned with the above processes where air blow-
ing in the presence of an oxidation catalyst is em-
pfoyed. We have discovered that by using the catalyst
of the present invention, the Yblowing curve" of the
asphalt flux can be altered to produce a product
having a higher penetration at a given softening point
and in remarkably shorter time. As can be appre-
ciated, both of these attributes are of considerable
economic value.

10 In the past, bituminous materials, particularly
asphalt materials, have been treated by passing an
oxidizing gas through the bituminous materials in a
molten condition. The effect of the conventional type
of air-blowing is to partially oxidize the asphalt in

15 a manner resulting in decreasing penetration and
increasing viscosity and softening point. To promote
the oxidation process, oxidizing catalysts have been
utilized in the past. U.S. Patent 1,782,186 states
that the chloride, carbonate and sulfate salts of

20 2inc, iron, copper or antimony can be used as catalyst
in air blowing petroleum residuals to asphaltic ma-
terials. U.S. Patent 1,782,186 exemplifies only the
use of the chloride salt. Also, U.S. Pat-
ents 2,179,208 and 2,287,511 describe processes for

25 making asphalt. In all of the examples of the '208
and '511 patents, residuum is first air blown and
then "polymerized" using halides of certain metals as
catalysts. These two patents 1list other catalyst
possibilities, including sodium carbonate. U.S. Pat-

30 ent 3,440,073 discloses a method for deodorizing as-
phalt for wuse as sealants in refrigerators and
freezers wherein air and steam are blown through
molten asphalt flux to which has been added a small
or minor gquantity of a water solution of one or more

35 water~soluble inorganic alkaline materials, such as
sodium hydroxide, sodium carbonate, potassium
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hydroxide and potassium carbonate. The primary pur-
pose of said treatment is to deodorize asphalt for
special applications. Other patents of relevance to
this invention are U.S. Patents 2,370,007; 2,421,421;
and 3,126,329.

Penetration by definition is the consistency of a
bituminous material expressed as the distance in
tenths of a millimeter that a standard needle verti-
cally penetrates a sample of material under known

10 conditions of loading, time, and temperature. In
essence, the penetration of a bituminous material is
synonymous with viscosity at the temperature speci-
fied.

Viscosity may simply be defined as the measure of

15 the resistance to flow of a liquid in the presence of
a force. It has been shown desirable in asphalts such
as paving asphalts to have a high penetration at a
given viscosity. For example, an asphalt pavement
constructed with asphalt cement having a penetration

20 at 77°F/100g/5sec. of 40, viscosity at 140°F at
2000 poises, and a viscosity at 275°F of 300 centi-
stokes would not perform as well as the same asphalt
having the same viscosities but a penetration at
77°F/100g/5sec. of 60. The 40 penetration asphalt at

25 lower temperatures (below 77°F) would become brittle
and break up under repeated traffic load. In other
words, the 40 penetration asphalt at 77°F is more sus-
ceptible to changes in temperature.

)46
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Roofing asphalts are markedly different from
paving asphalts. The air blowing process is frequent-
ly employed to manufacture certain paving grade as-
phalts; however, all roofing asphalts are manufactured

5 by the air blowing process. One very important simi-
larity exists between paving grade asphalts and roof-
ing asphalts, i.e., a higher penetration at a given
softening point is desirable. In other words, it is
desirable to produce a roofing asphalt which is less

10 susceptible to temperature change. Roofing manufac-
turers have historically used softening point which,
in essence, is another method to designate viscosity.

Some roofing fluxes (roofing asphalt precursors)
can be air blown to specifications without the use of

15 a catalyst. Some require a catalyst. The use or
non-use of a catalyst usually depends on the type of
crude from which the roofing flux is derived. Refin-
ers and asphalt roofing manufacturers have historical-
ly utilized Lewis acid catalysts such as halides of

20 iron, aluminum, copper, tin, zinc, antimony, as well
as phosphorus pentoxide in the production of roofing
grade asphalts. Ferric chloride and phosphorous
pentoxide are presently the most commonly used cata-
lysts. These catalysts work quite well except they

25 are very corrosive, and the amount of maintenance
required on storage tanks, fume burners, pumps, etc.
amounts to millions of dollars annually. In addition,
the Lewis acid catalyzed asphalts deteriorate cellu-
losic-based products, such as roofing felts, spreading

30 mops, etc., which are used during the manufacturing
and application processes.

RI6046
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Briefly stated, this invention comprises processes for
oxidizing asphaltic flux bituminous materials having boiling |
points above 850°F which consist of blowing an oxidizing gas
through a2 molten mixture of said bituminous materials in the

presence of a
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catalytic amount of an oxidizing catalyst comprising
an organic or an inorganic carbonate salt. The oxi-
dizing catalyst can be either in the dry state, dis-
solved in water, slurried with water or slurried with

5 bituminous feedstock material. The oxidation is
conducted under a suitable condition of gas flow and
temperature to oxidize the bituminous material to
desired asphalt physical properties.

In a preferred embodiment, the oxidizing catalyst

10 in the form of dry particles is injected directly into
the asphalt flux.

In another preferred embodiment, the catalyst is
a sesquicarbonate.

In a most preferred embodiment of this invention,

15 the catalyst is sodium carbonate and either a paving
grade asphalt or a roofing grade asphalt is produced,
largely depending upon feedstock selection and oxida-
tion time.

In another aspect, this invention comprises the

20 oxidized asphaltic materials resulting from the afore-
described processes.

In particular, this invention comprises: a
non-corrosive catalyst which produces from poor quali-
ty bituminous materials, high quality finished asphal-

25 tic materials, without the need of corrosive Lewis
acid catalysts, useful as roofing or paving products
that are less susceptible to changes in temperature
than comparable asphalts produced without catalysts,
and the processes for producing same. The catalysts

30 and related processes can also be used to further

improve the quality of asphaltic materials derived
from good quality asphalt fluxes. A possible added
benefit of the present invention is that the process
embodiments thereof do not produce chlorinated aroma-
tics.

In certain preferred product embodiments of this
invention, the asphalt product is characterized by an

35
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unusually small concentration of saturates as deter-

mined by clay gel analysis. The asphalt product of

this invention is characterized by containing 25%

to 85% less saturates than the concentration thereof
5 in the starting flux.

More specifically, in preferred product embodi-
ments, the present invention provides a catalytically
oxidized paving grade or roofing grade asphalt. The
paving grade asphalt comprises (by clay gel analysis,

10 n-pentane solvent), about 15 to 259 pentane insoluble
asphaltenes, about 3 to 15% saturates, about 30 to
50% polar compounds and about 25 to 35% aromatics, the
total content being 100%, the sum of the asphaltenes
and polar compounds being preferably about at

15 least 55%. The roofing grade asphalt comprises about
35 to 45% pentane insoluble asphaltenes, about 5 to
30% saturates, about 30 to 40% polar compounds, with
the remainder being about 10 to 30% aromatics, the sum
of the asphaltenes and polar compounds being prefer-

20 ably about at least 70%. For both the paving and
roofing grade products of the invention, the 9% satu-
rates 1is at least 25% less than the saturate content
of the starting flux, preferably at least 75% less,
most preferably 80 to 85% 1less than the saturate

25 content of the starting flux. Indeed, most prefer-
ably, the asphalt products of this invention will
contain less than 8% saturates.

The improvements brought about by the present invention are
illustrated by the accompanying drawings, in which:

30 Figure 1 of the Drawing is a graph in which viscosity is
plotted versus penetration for identical asphalt fluxes oxdized
with and without the presence of 1.0% sodium carbonate.,

Figures 2 and 3 of the Drawing are graphs plotting the
"plowing curves" (penetration versus softening point) of the

35 experimental oxidation runs of Examples II and III, hereinbelow.
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Generally speaking, air blowing or oxidation of
bituminous flux materials by the batch process is
carried out as follows: Horizontal, or more commonly,

5 vertical vessels with some means of heating such as
direct fired burners, high pressure steam heat exchan-
gers, etc. capable of maintaining temperatures up to
550°F are employed. Various methods of controlling
and dispersing air through the molten flux material

10 are used. Most Ybatch oxidizers" are equipped with a
cooling device such as a heat exchanger within or
outside the vessel or a system for spraying water or
injecting steam into the top of the vessel to quench
the normally exothermic reaction experienced in the

15 air blowing process. Batch oxidation is usually
employed in manufacturing roofing grade asphalts.

Another type of oxidation process is a continuous
process whereby a fresh bituminous feedstock material
is continuously charged or fed into an oxidizer where-~

20 in catalyst and air are continuously and concurrently
dispersed and contacted with the molten material on a
“once-through" basis. The product, i.e., asphaltic
material, is continuously discharged from the oxi-
dizer. The process can be used for any type of bitu-

25 minous feedstock material and is particularly useful
in producing paving grade asphalt cements.

Although a number of carbonate salts are deemed
suitable as catalysts for the present process, the
preferred catalysts are the carbonate salts of sodium,

30 and in particular, sodium carbonate or sodium sesqui-
carbonate, and mixtures thereof. Accordingly, cther
salts such as the carbonate salts of calcium, magnesi-
um, barium and strontium may also be used as cata-
lysts. The amount of catalyst utilized in the process

35 of this invention to oxidize or air blow the molten
flux, depending on the type of flux, can range between
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0.01 and 5.0%, based on the weight of the flux
material.

At times, it may be useful to utilize a catalytic
salt which breaks down under heat to yield the carbo-

g nate as a decomposition product. Indeed, it is be-
lieved that the sesquicarbonate functions in this
manner. The combination of carbonate plus sesquicar-
bonate may provide a means of continually supplying
carbonate over a long period of time. Another carbo-

10 nate precursor which may function satisfactorily under
certain conditions 1is the corresponding bicarbonate
salt. Similarly, an oxidation product of carbonate or
bicarbonate, such as a peroxycarbonate, for example,
sodium peroxycarbonate,' could be employed to provide

15 an active oxidation catalyst product. The term “car-
bonate salt catalyst" as used herein is meant to
include not only compounds which from a nomenclature
standpoint are carbonate salts, but also those mater-
ials as above discussed which yield carbonate as a

20 decomposition product or which are carbonate or bi-
carbonate oxidation products.

According to the present invention, asphaltic.
materials for paving and roofing are produced from low
grade bituminous materials, i.e., asphalt fluxes,

25 which are derived from several sources.

The flux material, i.e., the liquid bituminous
material is selected from the group consisting of
slurry oil, coal tar pitch, coal tar, petroleum pitch,
cycle oils, asphalt, cylinder stock, liquid derived

30 from shale, coal liquifaction materials and aromatic
furfural extracts from the solvent refining of lube
0il and mixtures thereof.

In the oxidation processes, a bituminous feed-
stock material as aforementioned is fed into a vessel

35 and is heated to a temperature ranging between
about 300 and about 550°F. An oxidizing gas, such as

RI6046
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air, is introduced into the flux material to oxidize
the flux in thg presence of the catalyst. The process
is carried out for a sufficient length of time at
about 450 to 550°F to provide the type of asphaltic
material desired, that is, an asphaltic material to be
used for asphalt paving cements, roofing asphalts,
including those used for built-up roofing, shingle
saturates and shingle coatings. The present invention
can lead to a reduction in oxidation time of at least
10 about 109, often over 20%.

The time of addition of catalyst to the flux in
relationship to the beginning of introduction of the
oxidizing gas is unimportant in the present invention
as long as the oxidizing gas is used to oxidize the

15 flux in the presence of the catalyst. For example,
all of the catalyst could be loaded into the oxidizer
before the introduction of the flux. Then, the flow
of oxidizing gas could be started concurrently with
the introduction of the flux or thereafter. This

20 method is particularly suitable for batch operations.
It is even possible to proceed in the opposite direc-
tion, that is start the flow of oxidizing gas before
introduction of catalyst. The important parameter
herein is that oxidation is carried out in the pres-

25 ence of the catalyst, whether the oxidation is accom-
plished in a single stage or in multiple stages.
Where multi-stage oxidation is employed, it is possi-
ble to carry out one or more stages of oxidation
without the presence of the catalyst, although at

30 present it is thought that such a procedure would not
fully enjoy the benefits flowing from this invention.
Of course, a multi-stage process could be continuous
or discontinuous, i.e., the use of a continuous oxi-
dizer followed by one or two stages of batch

35 oxidation.

The bituminous flux material has a viscosity
ranging from about 30 to about 400 Saybolt Furol
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seconds (SFS) at 210°F, and a flash point preferably
of at least 580°F. Lower flash point materials can be
used if the oxidation temperature is maintained at
about 50°F below the flash point for safety purposes.

5 In the process, the period of time required to
respectively batch oxidize a roofing asphalt and a
paving asphalt cement is quite different. 1In the case
of an asphalt roofing coating, the oxidizing gas is
passed through the flux containing the catalyst for a

10 period of time, for example, ranging from about 2 to
about 35 hours, whereas, in the case of producing the
asphalt paving cement, the oxidizing gas is passed
through the bituminous material containing the cata-
lyst for a period of time, for example, ranging from

15 about 1/2 hour to about 6 hours. These are merely
suggested oxidation times.

The oxidizing gas that is passed through the flux
or bituminous material may be one of several gases,
including oxygen, air, compressed air, or liquid air.

20 The oxidizing gas is passed through the flux material
at a rate between about 20 and about 35 cubic feet per
hour per ton of bituminous material. .

The catalyst, as described‘above, that is used
with the oxidizing gas is primarily a carbonate salt.

25 The catalysts of the invention that may be used in
this process include sodium carbonate, sodium bicarbo-
nate, sodium sesquicarbonate, tetraalkylammonium
carbonates, sodium cerium carbonate, trialkylammonium
carbonates, dialkylammonium carbonates, or a carbonate

30 salt of calcium, magnesium, lithium, cerium, potas-

sium, barium, ammonium, strontium, transition metals,
rare earth metals, bismuth, lead, tetraalkylphosphoni-
um or tetraarylphosphonium. The catalyst is injected
or introduced into the flux material in a water solu-

tion, water slurry, or slurried with said flux or in a

preferred embodiment injected or introduced in a dry

35
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crystalline or powder form. The catalyst of the
invention can be used in admixture with a conventional
asphalt flux oxidation catalyst. :
The amount of catalyst introduced into the flux
5 material ranges from about 0.01 to about 5.0 wt. %, of
the bituminous material, depending on type, preferably
0.1 to 1.0 wt. % for a paving asphalt cement, or 0.01
to 2.0 wt. % for a roofing shingle saturant and roof-
ing shingle coating or built-up roofing asphalt
10 material.
A starting flux for a paving grade asphalt will
usually contain about 10 to 20% asphaltenes, about 15
to 25% saturates and about 20 to 357 polar compounds,
with the remainder being aromatic compounds. On the
15 other hand, a starting roofing grade asphalt will
usually contain about 5 to 15% asphaltenes, about 10
to 359 saturates and about 20 to 35% polar compounds,
with the remainder being aromatics.
Since as will be discussed in detail hereinafter,
20 the catalytic oxidation of the present invention
results in substantial reduction in saturate content,
in one embodiment of the invention where a low satu-
rate content roofing flux is employed, paraffinic
hydrocarbon is admixed therewith to increase the
25 saturate content of the flux. For example, with
roofing flux having a saturate content approaching 10,
say 11, paraffins could be added to the flux to in-
crease the saturate content thereof up to 15 to 35,
say about 20. This enables more of the chemical
30 transformations brought about by the present invention
to occur. Also, this embodiment illustrates the
unique nature of the present invention compared to the
use of catalysts such as ferric chloride, since the
latter do not significantly affect saturates. As far
35 as is known, any paraffin could be used in the
practice of this inventive embodiment, such as waxes,

16046
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petrolatums, straight or branched chain saturated
hydrocarbons, etc. Branched chain saturates, such as
petrolatums, are preferred, as illustrated by Exam-
ple V, hereinafter. The paraffin can be added prior
to catalyst or oxidizing gas introduction, or even
thereafter during the oxidation process. A convenient
method of paraffin introduction is to admix it with
the catalyst and then add the admixture to the flux.
O0f course, this particular embodiment would not be
10 made with paving cements. '

The paving and roofing asphalt products that are
produced according to the present invention are high
grade asphaltic materials which, depending upon pro-
duct properties, will be used for asphalt paving

15 cements or as roofing asphalts such as shingle satu-
rants and coatings or asphalts for built up roofing.
The properties of the respective products do differ
but according to the present invention, the amount of
saturates that are included in the asphaltic product

20 1s from about 257 to about 85) less than the concen-
tration of the saturates included in the precursor
flux or bituminous material. In contrast with the use
of an acidic catalyst, such as a Lewis acid, the
catalyst of the present invention provides a product

25 which has from about 259% to about 75% of the saturates
component of the product as compared to that of the
acidic catalyst products or those processed without a
catalyst. More specifically, the present invention
provides a catalytically oxidized paving grade asphalt

30 comprising (by clay gel analysis, n-pentane solvent),
about 15 to 25% pentane insoluble asphaltenes, about 3
to 15% saturates, about 30 to 50% polar compounds and
about 25 to 35% aromatics, the total content being
substantially 100%. The sum of the asphaltenes and

35 polar compounds for a paving grade asphalt will pre-
ferably be at least 55%. The roofing grade asphalt

16046
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comprises about 35 to 45% pentane insoluble asphal-
tenes, about 5 to 307 saturates, about 30 to 40% polar
compounds and about 10 to 30% aromatics, the sum of
the asphaltenes and polar compounds being preferably
about at least 70%. The jJ saturates for both paving
and roofing grade asphalts will be at least 25% less
than the saturate content of the starting flux, pre-
ferably at least 75% less, most preferably 80 to 85Y%
less than the saturate content of the starting flux.
10 Most preferably, the saturate content will be about
less than 8Y%.

The catalyst of the present invention offers a
number of significant advantages. Uniquely, the
carbonate catalyst significantly reduces saturate

15 content, to a lesser extent reduces asphaltene con-
tent, significantly increases polar compound content
and to a lesser extent increases aromatic content as
compared to the same feed oxidized with or without
cornventional Lewls acid catalyst. Indeed, it appears

20 that the carbonate catalyst essentially selectively
oxidizes the saturates with no appreciable change in
asphaltene content. This is opposite to the result
expected from a normal oxidation with or without Lewis
acid catalyst. In fact, this is an ideal oxidation

25 according to the asphalt chemist, since it is well
known that a high percentage content of saturates is
detrimental to the desired viscosity-penetration
relationship, especially for paving grade asphalts, as
discussed hereinbefore. Examples hereinbelow il-

30 lustrate the effect of the catalyst of this invention
on the expected clay gel analysis of the asphalt
product. A description of a conventional clay gel
analysis procedure is set forth below.

Clay-Gel Adsorption Chromatographic Method of Asphalt

35 Analysis

Asphalts can be separated into hydrocarbon types
and structural groups by this method. Asphaltenes,

R1I6046
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polar compounds, aromatics, and saturates can be
isolated for further study and the yield determined.
Asphaltenes dre precipitated with n-pentane and fil-
tered. The filtrate is charged to a glass percolation
5 column containing clay in the upper section and silica
gel (plus clay) in the lower section. The n-pentane
is then charged to the double column until a definite
quantity of effluent has been collected. The upper
(clay) section is removed from the lower section and
10 washed further with n-pentane which is discarded. A
toluene-acetone mixture 50/50 by volume is then charg-
ed to the clay section and a specified volume of
effluent collected.
The solvents are completely removed from the
15 recovered pentane and the toluene-acetone fractions
and the residues are weighed and calculated as satu-
rate and ©polar compound contents, respectively.
Aromatics are calculated by difference.
Clay-Gel Analysis:
20 Component Composition:
1. Asphaltenes (pentane insoluble)
2. Polar Compounds (Resins)
3. Aromatics - Resins Maltenes (portion

soluble in pentane)
25 4., Paraffins (Saturates)

Other advantages of the present invention arise
from the relatively inexpensive cost of the carbo-
nates, particularly sodium carbonate and sodium ses-
quicarbonate, the lack of needing to prepare a water

30 solution of the catalyst (ferric chloride is generally
used in an aqueous solution form), the ability to
avoid the corrosive effect of ferric chloride (be-
lieved to be largely caused due to generation of HC1)
on manufacturing equipment such as metallic pumps,

35 wvats, pipes, and so on, on roofing structures such as
metallic vents, flashing, drains, and on cellulosics

16046
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such as application mops and roofing felts, and so on,
reduced environmental pollution since HCl1 is not
generated, the lack of generation of chlorinated
aromatics, etc.

5 Some of the above advantages may be related to
the fact that at least a part of the cation content of
the carbonate catalyst becomes chemically and/or
physically included within the asphalt. For example,
with the use of sodium carbonate, at least some por-

10 tion of the sodium ion and/or sodium metal reacts with
the asphalt and cannot be removed by normal washing
steps. For example, it is expected that in some
embodiments the product of the present invention will
contain up to about 30,000 ppm sodium as part of the

15 asphalt component molecules. A typical analysis is
less than 10,000 ppm, for example, 1 ppm in the satu-
rate, 13 ppm 1in the aromatics, 35 ppm in the polar
compounds and 3900 ppm in the asphaltenes.

A higher penetration of the asphaltic material

20 for a given softening point or viscosity is an impor-
tant property which illustrates the high grade of the
asphaltic materials produced according to the present
invention. _

Asphalts produced by the present invention have

25 the following properties: Paving grade asphalts
cements have a penetration ranging from about 40 to
about 300. Asphalts for built-up roofing have a
penetration range from about 12 to about 60. Roofing
shingle saturants have a penetration ranging from

30 about 50 to about 90. Roofing coating asphalts have a
penetration range from about 15 to about 25.

The asphalt products have softening points rang-
ing from about 110° to about 250°F. The asphalt
peving cements have a softening point ranging from

35 about 110 to about 140°F, and the asphalt for built-up
roofing has a softening point ranging from about 130

16046
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to about 230°F, roofing shingle coating has a soften-
ing point ranging from about 210 to about 250°F and
roofing shingle saturant has a softening point from
about 110 to about 140°F.

5 In order to illustrate the advantages and scope
of the present invention, the following non-limiting
examples are provided.

EXAMPLE 1

According to the present invention, a high quali-

10 ty paving grade asphalt cement is produced by air
blowing a soft asphalt flux which normally does not
yield a specification product when subjected to the
air blowing process. The starting flux was made in
the refinery by topping the crude oil by distillation

15 under atmospheric conditions to produce a reduced

crude residual. Said reduced crude residual was
further distilled under reduced pressure to obtain a
soft vacuum residual. Said soft vacuum residual

without a catalyst was used as a feed to a 500ml
20 laboratory oxidizer. The temperature of said flux was
raised to 480°F in one hour. At this time, air was
injected and dispersed into the oxidizer at a rate
equivalent to 50 cu. ft./hr./ton. Said air rate
remained constant and the temperature was maintained
25 at 480-500°F until the penetration, 77°F/100g/5 sec.,
on the blown flux reached a range of 60-70. The
aforementioned asphalt flux and process was used as a
"blank" or "control" to realistically illustrate the
effect of the sodium carbonate catalyst on subsequent
30 oxidations. The identical asphalt flux, air rate, and
temperatures were used in successive separate oxida-
tions, except 0.5, 1.0, and 2.0% by weight of sodium
carbonate, based on flux, were respectively dissolved
in water at 200°F to enhance dispersion and each
35 solution was respectively added to the three oxida-
tions. Table I shows the changes in the physical
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properties of the starting flux oxidized to AC-20
asphalt cement specifications without a catalyst
compared with the identical flux oxidized with varying
percentages (0.5, 1.0 and 2.0% of sodium carbonate).
5 An abnormally high exothermic reaction was noted after
the addition of sodium carbonate. Obviously 1% sodium
carbonate is the optimun percentage to use according
to the data in Table I. Larger percentages, although
quite effective, decreases the solubility in- tri-
10 chloroethylene below the 99.0% minimum specified by
the American Association of State Highway Officials
(AASETO). The chemical changes are dramatic. The
saturates content of the 17 sodium carbonate catalyzed
sample 1is about 77% 1less than the sample oxidized
15 without sodium carbonate. Also there is a substantial
increase in the polar compounds (about 40%) and in the
aromatics (about 21%). This chemical phenomenon is
very unusual and novel. Sodium carbonate selectively
oxidizes mostly the saturate components of the asphalt
20 converting them to polar compounds and aromatics. It
is well known to those familiar with the art that
saturate or paraffinic components, especially straight
chain paraffins, are very susceptible to changes in
temperature. Thus, the sodium carbonate catalyst of
25 this invention reduces the percentage of the detri-
mental paraffinic components in said asphalt and
increases the viscosities at 140°F and 275°F without
appreciably affecting the penetration at 77°F/100g/5
sec. The oxidation time on the 1% sodium carbonate
30 catalyzed sample was 3.5 hours vs. 8.0 hours for the
sample oxidized without catalyst. This result shows
that the use of a catalyst according to the present
invention can reduce the oxidation time for this
process by slightly over 50Y%.
35 The rise in viscosity at a given penetration of
an identical feedstock oxidized with 1.0% sodium
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carbonate and 0% sodium carbonate are graphically
shown on Figure 1. The asphalt oxidized with sodium
carbonate obviously has a higher viscosity at any
given penetration.

5 The relative effectiveness of two catalysts well
known to the art: ferric chloride (FeCl3) and phos-~
phorous pentoxide (PZOS) compared with sodium carbo-
nate and a control sample without catalyst are shown
in Table II. All of the oxidations were carried out

10 with the identical starting flux and oxidized under
the same conditions of temperature and air rate. The
only variation was the type of catalyst. All of the
oxidized asphalts met the AASHTO Table II AC-20 speci-
fications. The asphalt produced without a catalyst

15 had a very low viscosity at 140°F. The saturates
content is markedly lower on the sample oxidized with
sodium carbonate. The asphaltene content is lower on
said sample and there is a considerable increase in
polar compounds and aromatics. The asphalt oxidized

20 with sodium carbonate is non-corrosive and those
oxidized with ferric chloride and phosphorous pent-
oxide are very corrosive. The oxidation time of the
asphalt oxidized with sodium carbonate was 3.5 hours
vs. 8.0 hours for the asphalt without catalyst, seven

25 hours for the asphalt oxidized with phosphorous pen-
toxide catalyst and 3.5 hours for the sample oxidized
with ferric chloride.

EXAMPLE I1
ASPHALT ROOFING COATING
30 In a second part of our invention, we produced a

high quality roofing asphalt coating in plant scale
experiments in order to demonstrate the effectiveness
of sodium carbonate catalyst vs. ferric chloride, and
as compared with oxidation without the use of a cata-

35 1yst. Identical feedstock was used in each
experiment.
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22 0053041

A 7,000 gallon asphalt oxidizer was charged in
each experiment with said feedstock. 1In the experi-
ment containing no catalyst, the temperature on the
batch oxidizer was raised to 440°F. At this time, air

5 was introduced and dispersed in the oxidizer at a rate
of 35 SCFH per ton of feedstock until laboratory tests
showed that the asphalt was within the softening point
specification range. This experiment was repeated
successively by experiments respectively using ferric

10 chloride and sodium carbonate. All other conditions
were the same. The sodium carbonate (0.8% based on
the weight of the starting flux in the oxidizer) was
dissolved in water and injected into the top of the
oxidizer. The ferric chloride (0.3% based on the
15 weight of the starting flux in the oxidizer) was
injected into the oxidizing vessel in the exact same
manner. The "blowing curves" of the three asphalts
are shown in Figure 2. The sample oxidized with
ferric chloride excelled the one oxidized without
20 catalyst. The sample oxidized with sodium carbonate
excelled both the one oxidized without a catalyst and
the one oxidized with 0.3% ferric chloride. Again;
the asphalt oxidized with sodium carbonate has a
higher penetration for any given softening point or is

25 1less susceptible to changes in temperature.

EXAMPLE 111

SODIUM CARBONATE CATALYST

We performed another larger plant experiment in a

different plant from that cited in Example II to
30 further illustrate the effectiveness of sodium carbo-
nate catalyst vs. oxidation without a catalyst on a
feedstock derived from a different crude source. A
27,720 gallon batch asphalt oxidizing vessel was
charged with said feedstock. No catalyst was used in
35 the first experiment. The temperature in the oxidizer
was raised to 350°F and at this temperature air was
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introduced and dispersed into the oxidizer at a rate

of 15 SCFH per ton. When the temperature reached

490°F, a water spray was used to spray the top of the

molten asphalt within the oxidizer to maintain a

temperature of 490-500°F. This water spray was used

to control the temperature at the 490-500°F range for
safety reasons established by the refinery where the
test was conducted. The temperature (490-500°F) was
maintained until the oxidation was concluded as dic-

10 tated by laboratory results on the oxidized aéphalt
which showed that the asphalt was within specification
range. In a second part of the experiment, the said
identical starting flux was oxidized in the exact
manner except 0.8% sodium carbonate, based on weight

15 of flux, was dissolved in water at 200°F and intro-
duced into the top of the oxidizer at the surface of
the molten asphalt at the same time air was introduced
into the bottom of the oxidizer. Figure 3. shows the
results of the experiment and illustrates that at a

20 given softening point the corresponding penetration is
higher on the asphalt catalytically oxidized with
sodium carbonate or the said catalytically oxidized
asphalt is less susceptible to changes in temperature
than the asphalt oxidized without a catalyst.

25 EXAMPLE IV

A number of plant scale runs were carried out
with the following results. These runs illustrate the
use of dry catalyst being directly added to the oxi-
dizer containing asphalt flux.

30 A. Commercially available sodium sesquicarbonate
crystals were pressure injected into an oxidizer
containing 400 barrels of an asphalt flux derived from
I11linois Basin crude oil (0.5% by weight of catalyst
based on the flux). The carbonate crystals were

35 injected after the oxidizer had reached a temperature
of about 350°F. The oxidation was carried out for

5046



24 0053041

approximately 20 hours during which time the tempera-
ture gradually increased tp 500°F. The asphalt
product had a penetration of 19 and a softening point
of 224°F, in comparison with a control (no catalyst)
which had a penetration of 17 and a softening point of
216°F after the same length of time.

B. In another run, but using an asphalt flux
obtained from Murban crude o0il and 0.6% by weight of
the crystalline sodium sesgquicarbonate as catalyst,
10 and a maximum temperature of 490°F after 24 hours an

asphalt having a penetration of 19 and a softening

point of 225°F was obtained. This time, the control
run yielded an asphalt having a penetration of 15 and

a softening point of 225°F.

15 C. In this run, 400 barrels of a mixed asphalt
flux, that is derived from mixed crude oil sources,
was oxidized in the presence of 0.25% by weight sodium
carbonate provided to the oxidizer in a dry powdered
form. The oxidation was carried out for 26 hours at a

20 maximum temperature of 500°F. The product had a pene-
tration of 18 and a softening point of 223°F. The
values obtained with the control oxidized under the
same conditions in the absence of catalyst were a
penetration of 14 and softening point of 224°F.

25 D. Another mixed asphalt flux was oxidized for
27 hours at a maximum temperature of 500°F in the
presence of 0.5% by weight dry powdered sodium carbon-
ate to yield an asphalt having a penetration of 20 and
a softening point of 222°F. The control yielded a

30 product having a penetration of 14 and a 224°F soften-
ing point.

In each of the above rums A through D, the total
amount of catalyst was added when the oxidizer reached
the oxidation temperature of about 350°F.

35 EXAMPLE V

This example illustrates the embodiment of the
present invention where a paraffinic hydrocarbon is

RI6046
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admixed with a low saturate content roofing grade flux
and then the catalytic oxidation of the present inven-
tion is carried out. '

A number of laboratory runs were carried out. 1In

5 each run, 500 grams of the same roofing grade flux
having a saturate content of 11% was oxidized at 480°F
with air as oxidizing gas being provided at a rate of
1.0 SCFE (one standard cubic foot per hour). 1In each
of the runs where sodium carbonate was used as a cata-

10 1lyst during the oxidation, it was added to the flux,

in an amount to provide 1% sodium carbonate based on
weight of the flux, in the form of a water solution
thereof prior to commencement of addition of the oxi-
dizing gas.

15 Run A In the first run, carried out without
catalyst addition, the asphalt product had a
penetration of 10 and a softening point
of 230°F after an oxidation time of
21 hours.

20 Run B Run B was identical to Run A except for
the addition of the sodium carbonate cata-
lyst. The asphalt product had a penetration
of 10 and a softening point of 241°F after
21 hours oxidation time.

25 Run C Run C was identical to Run A except
that the starting flux consisted of 90% of
the flux of Run A admixed with 10% wax.
After 24 hours oxidation time, the asphalt
product had a penetration of 15 and a

30 softening point of 229°F.

Run D Run D was identical to Run C (10% wax)
except that the sodium carbonate catalyst
was present during the oxidation. The
asphalt product had a penetration of 18 and

35 a softening point of 239°F after 21 hours
oxidation time.
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Run E Run E was identical to Run C except
that the wax content was raised to 20% (80%
Run A flux/209% &ax). fhe asphalt product
had a penetration of 19 and a softening
point of 227°F after 14.5 hours oxidation

time.

Run F Run F was identical to Run C except
that a petrolatum was used in place of the
wax as the added  saturate. After

16 1/3 hours oxidation time, the asphalt
product had a penetration of 11 and a
softening point of 232°F.

Run G Run G was identical to Run F except
that the sodium carbonate catalyst was
present. The asphalt product had a penetra-
tion of 17 and a softening point of 230°F
after 8.5 hours oxidation time.

Variations of the invention will be apparent to

the skilled artisan.
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Claims

?
l. A process for producing asphaltic material, which comprises

oxidising liquid bituminous material by passing an oxidising gas
therethrough in the presence of a catalyst, characterised in that

the catalyst is a carbonate salt.

2. A process according to claim 1, characterised in that the
amount of catalyst added to the bituminous material is from 0.01

to 5.00% by weight.

3. A process according to claim 1 or 2, characterised in that
the catalyst is a carbonate or bicarbonate salt of calcium,
magnesium, cerium, barium, strontium, lithium, ammonium, potassium,
bismuth, lead, tetraalkylphosphonium, tetraarylphosphonium,
tetraalkylammonium, trialkylammonium, dialkylammonium, a transition

metal or a rare earth metal.

4. A process according to any one of claims 1 - 3, wherein"
the reaction is conducted at atmospheric pressure or above and the
oxidizing gas is passed through the bituminous material at a rate
ranging from about 15 to 35 cubic feet per hour, per ton, of

bituminous material (0.5 to 1m3/hr/tonne).

5. A process according to any one of claims 1 - 4, wherein
the process is carried out at a temperature of from 350 F to 550°F

(177° to 288°C).

6. A process according to any one of claims 1 - 5, wherein

the oxidation process is carried out at a temperature of above
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the melting point of the bituminous material.

7. A process according to any one of claims 1 - 6, wherein
the catalyst is introduced into the bituminous material as a

solution or suspension in water.

8. A process according to any one of claims 1 - 6, wherein
the catalyst is introduced into the bituminous material in solid

particulate form.

9. A process according to any one of claims 1 - 8, wherein
a paraffin is introduced into the bituminous material +to increase

the saturate content thereof prior to oxidation.

'10. A process according to any one of claims 1 - 9, wherein
the bituminous material is slurry oil, coal tar, coal tar pitch,
petroleum pitch, cycle oil, asphalit, cylinder stock, a-liquid
derived from shale or the liguefaction of coal, or an aromatic
furfural extract obtained from the solvent refining of lube o0il,

or a mixture of two or more thereof.

11. A process according to any one of claims 1 - 10, wherein
the bituminous starting material, contains from 10 to 20% as-
phaltenes, 15 to 25% saturates and 20 to 35% polar compounds, with
the remainder being substantially aromatics, and has a viscosity

of from 30 to 400 saybolt fural seconds at 210°F.

12. A process according to any one of claims 1 - 10, wherein

the bituminous starting material, contains from 5 to 15% asphal-
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tenes, 10 to 35% saturates and from 20 to 35% polar compounds, with
the remainder being aromatics, and has a viscosity of from 30 to
400 saybolt fural seconds at 210°F.

13. A high grade paving asphaltic material consisting
essentially of by clay gel analysis (n-pentane solvent) from 15%
to 25% pentane insoluble asphaltenes, from 3% to 15% pentane
soluble saturates, from 30% to 50% pentane soluble polar compounds

and from 25% to 35% pentane soluble aromatics.

14. A high grade roofing, shingle saturant or shingle coating
asphaltic material consisting essentially of by clay gel analysis
(rn-penta.ne solvent) from 35 to 45% pentane insoluble asphaltenes,
from 5 to 30% pentane soluble saturates, from 30 to 40% pentane
soluble polar compounds and from 10 to 30% pentane soluble

aromatics.,
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