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1. 
This invention relates to a method of obtaining 

efficient and economical contacting of asphalt 
with air. 
In accordance with present practice, the opera 

tion of blowing asphalt with air involves (1) 
filling a blowing tank with charge stock, (2) 
directing air into the botton of the tank through 
a sparger, (3) withdrawing air and vapors from 
the top of the tank, and (4) withdrawing the 
oxidized asphalt from the lower part of the tank. 
Although batch processes, such as this, are 

simple and easy to operate they are generally 
undesirable because they are Wasteful of labor, 
material, and fuel. Due to the inefficient circu 
lation of air and asphalt in a standard blowing 
tank, a quantity of air is required which is very 
large. 
According to my present invention, the opera 

tion of oxidizing asphalt is rendered efficient 
and economical by the use of air in a closed cir 
cuit, so that the air can be utilized not only for a 
gas lift effect, but also for a jet effect that tends 
to establish the necessary Velocity of the flowing 
mixture and thereby provide for a positive circu 
lation. Water or steam may also be injected to 
insure better control and more efficient operation. 

Objects and advantages of this invention Will 
become apparent to one skilled in the art when 
taken in connection. With the accompanying dra W 
ing in which the figure is a diagrammatic vertical 
sectional view of a preferred form of apparatus 
embodying my invention. 
The blowing tank is preferably cylindrical 

throughout most of its length and may have a 
dished bottom portion with an enlarged outlet 
nozzle f3. A valve 5 may be provided in the 
nozzle 3. In communication with the nozzle 
3 is an attenuated external return conduit 6, 
the upper end of which is connected to the tank 

through nozzle 7. This nozzle may also have 
a suitable valve 9. If desired, the valves 5 and 
9 may be flanges of the “figure eight' variety 
whereby the flow may be completely stopped. 
At the lower end of return conduit 6, there is 

provided a pipe 26 extending upwardly through 
the bottom of the tube and suitable for the intro 
duction of air, steam, or water. Valve 2 controls 
the quantity of air admitted from pipe 38 to pipe 
26 and conduit S. Suitable means, not shown, 
may be employed to cover the end of pipe 26 to 
serve as a distributing outlet. 
Asphalt inlet 24 is provided, preferably at a 

point in the conduit f6 below the air pipe 26. 
The flow of asphalt from pipe 44 to pipe 24 is con 
trolled by valve 25. The flow of water from pipe 
48 to pipe 24 is controlled by the valve 46. Pipe 
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28 is a drawoff pipe through which oxidized 
asphalt may be removed as desired from tank , 
preferably in the lower part of the tank . 
Valve 29 controls the flow in line 28. 
A sparger 30 is located in the lower part of tank 
below the liquid level 34. Air may be admitted 

to this Sparger through pipe 3 and valve 32. 
Valve 54 controls the steam which may pass to 
sparger 30 from line 56 and through line 58. A 
second sparger 60 is located near the top of 
tank f. Steam may be passed to sparger 60 
through line 62 and control valve 64. 

Nozzle Which is near the top of tank is 
sufficiently high to be above the highest desired 
operating level 34. Above liquid level 34 is a 
vapor space 35 from which vapors may be re 
moved through vapor outlet 36. 
In operation, asphalt at a temperature of from 

about 400 F. to 450° E. is admitted to a lower 
point in external return conduit 6 through pipes 
44 and 24. Walve 25 controls the flow of asphalt. 
Simultaneously air is admitted to conduit 6 

at a higher point as through lines 38 and 26 
under the control of valve 27. The relatively large 
amount of air in conduit 6 insures a high mixing 
velocity in the conduit. This produces a desirable 
mixing effect which insures efficient contact and 
reaction of the air with the asphalt and the 
liberation of lighter gaseous material. 
From nozzle f7, the mixture is discharged later 

ally and downwardly into vapor space 35. This 
further produces an efficient contacting action 
and added turbulence which enables the asphalt 
and air to become completely mixed. It also 
permits any light gases or vapors present to be 
ejected from the bulk of the liquid. This effect 
may be aided by means of a baffle, not shown, 
placed in the path of the fluid as it emerges from 
the nozzle . 
Simultaneously with the admission of the 

asphalt to tank if, air is passed to sparger 30 
from line 3 under the control of valve 32. Thus 
the liquid in tank I i will be continually con 
tacted with air. Stripping steam may be admitted 
as desired to Sparger 3 through line 56 under 
the control of valve 54. Asphalt is passed into 
tank until a liquid level 34 is reached and 
then valve 25 is closed stopping the flow of 
asphalt. 
Due to the excellent Oxidation conditions in 

tank , it is necessary to have a positive con 
trol. Steam is passed into tank through pipe 
62 and Sparger 60 thus diluting the Oxygen con 
tent of the vapor space and thereby minimizing 
the possibility of fire hazards or explosion. 
When tank has been filled to level 34, a 
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run is started which may continue for a period 
Of time of from 3 to 48 hours. Six hours is about 
average. During this run, a level of asphalt is 
maintained at 34, air is admitted through pipes 
38 and 3, and steam through pipe 62. Stripping 
steam is admitted from line 56. Wapors are re 
moved through pipe 36. Thus a continuous cir 
culation of asphalt is maintained from tank , 
through nozzle 3, valve 5, conduit 6, valve 9, 
and nozzle 7. In this manner a very efficient 
contacting of air and asphalt may be had. 
The oxidation of asphalt is an exothermic re 

action and accordingly the temperature rises dur 
ing the blowing. It is permitted to rise to a 
maximum which is generally not less than 518 
F. nor more than 572 F. If there is a tendency 
to exceed this maximum, the supply of air may 
be temporarily decreased or stopped altogether. 
The vapors leave tank through pipe 36. 

When the run is complete, the blown asphalt 
may be removed through line 28. 
Whereas it is contemplated that this process 

Will normally be a batch operation, it is possible 
to effect a continuous operation by the simple 
expedient of continuously feeding fresh asphalt 
in through line 44 and withdrawing the blown 
product through line 23. 
The vigorous mixing and contacting makes it 

possible to obtain a very high contact efficiency 
and accordingly a minimum annount of air will 
have to be used. This in Sures that the oxidation 
will occur in the shortest possible time and at the 
OWest COSt. 
As will be seen, my method of blowing asphalt 

has several advantages. It is efficient and eco 
nomical with reference to both initial and oper 
atting costs, and repairs and naintenance ex 
penses. There is a minimum of internal parts, 
The method, further, is equally useful for a batch, 
semi-continuous, or continuous operation. It has 
the advantage of utilizing the air present for two 
distinct functions, rendering both more eficient. 

In operation of this system it has been found 
desirable to blow the asphalt at a tenperature 
of about 518 F. to about 572 F. The tempera 
ture and duration of the blowing proceSS depend 
on the desired quality of asphalt product. The 
higher the temperature and the longer the dura 
tion of the blowing process, the higher the liquifi 
cation point and the hardness, and the lower the 
penetration. These are due to the chemical 
changes occurring in the asphalt during blow 
ing and include cracking, polymerization, and 
condensation. 
When asphalt is blown under conditions as 

hereinbefore described, the time of blowing Will 
range from 3 hours to about 48 hours depending 
on the charge stock and the product desired. 
Average time is about six hours. It is found 
that an asphalt can be produced in this manner 
having a penetration of 10-100 as determined by 
ASTM test D5-25, a softening point of from 200 
F. to 125° F., as determined by the ball and ring 
test, ASTM test D36-26, and a minimum Specific 
gravity of from 1.01 to 1.05 as determined by 
ASTM tests D70-27 or D71-27. 

It will be appreciated that there is practically 
no uniformity of materials which are Ordinarily 
available for the manufacture of asphalt. Not 
only do the crude oils in different localities differ 
markedly in their composition and properties, 
but also refining practices in the removal of the 
lighter fractions of gasoline, naphtha, kerosene, 
etc. differ to a great extent, so that the residues 
available for conversion into asphalts differ 
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widely in composition. It is a feature of this 
invention that it is adapted to meet Substantially 
all of these varying conditions in a simple and 
economical manner to produce uniformly Satis 
factory products. 

It Will be understood that the WOld “Oxidize' 
is herein used to cover those changes in the as 
phalt which occur under the conditions described. 
It Will include cracking, polymerization, con 
densation and distillation, as well as Oxidation 
in the strict Sense of the Word. 
Having thus fully described and explained my 

invention, what I claim and desire to obtain by 
Letters Patent is: 

1. The method of oxidizing a lilydrocarbon res 
idue to produce a blown asphalt of a predeter 
mined degree of oxidation in a closed vertical 
vessel having an external attenuated circulation 
conduit including a substantially vertical portion, 
which comprises, introducing a hydrocarbon res 
idue into the external conduit at a point near 
the bottom of the vertical vessel in a direction of 
flow away from the bottom of the vessel, intro 
ducing steam and oxidizing gas into the lower 
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part of the vertical vessel to oxidize the major 
portion of the hydrocarbon residue therein and 
drive off volatile components therefron, intro 
ducing an oxidizing gas into the hydrocarbon 
residue in the lower part of Said vertical por 
tion of the external conduit downstream of the 
point of introduction of the hydrocarbon residue 
and in a direction of flow away from the bottom 
Of the vessel. So as to Simultaneously create a 
density difference between the hydrocarbon res 
idle in the vertical vessel and in the external 
conduit by reducing the density of the residue in 
the vertical portion of the external conduit, oxi 
dizing the hydrocarbon residue in the external 
conduit at its reduced density, establishing cir 
culation of the residue in the vessel and in the 
conduit by the density difference created, spray 
discharging the oxidized hydrocarbon residue 
from the external conduit into the vertical ves 
Sel above the liquid level therein to facilitate re 
moval of light components from the discharge, 
Withdrawing Said light components from the top 
of said vessel and separately withdrawing blown 
asphalt product. 

2. The method of oxidizing a hydrocarbon res 
idue to produce a blown asphalt of a predeter 
mined degree of oxidation in a closed vertical 
WeSSel having an external attenuated circulation 
conduit including a Substantially vertical por 
tion, which comprises, introducing a hydrocar 
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bon residue into the external conduit at a point 
near the bottom of the vertical vessel in a di 
rection of flow away from the botton of the ves 
sel, introducing Steam and oxidizing gas into the 
lower part of the vertical vessel to oxidize the 
major portion of the hydrocarbon residue therein 
and drive off volatile components therefrom, 
maintaining the hydrocarbon residue in the ves 
Sel at a temperature of between 518° E". and 572° 
F., introducing an oxidizing gas into the hydro 
carbon residue in the lower part of Said verti 
cal portion of the external conduit downstream 
of the point of introduction of the hydrocarbon 
residue and in a direction of flow away from the 
bottom of the vessel so as to simultaneously 
create a density difference between the hydro 
carbon residue in the vessel and the hydrocarbon 
residue in the external conduit by reducing the 
density of the residue in the external conduit, 
Oxidizing the hydrocarbon residue in the external 
conduit at its reduced density, establishing cir 
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culation of the residue in the vessel and in the 
conduit by the density difference created, Spray 
discharging the oxidized hydrocarbon residue 
from the external conduit into the vertical ves 
sel above the liquid level therein to facilitate re- 5 
moval of light components from the discharge, 
diluting with steam the free oxygen content of 
the Vapors present in the upper part of the Ver 
tical vessel, withdrawing said light components 
from the top of said vessel and separately with- 10 
drawing blown asphalt product. 

WHEATON W. KRAFT. 
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