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This invention relates to a process of oxi 
dizing liquids with an aeriform fluid, such as 
air, oxygen or oxygen bearing gases, either 
with or without the aid of a catalyst, in which 

6. the oxidizing reaction is exothermic. 
More specifically this invention relates to 

oxidizing oils or oil products such as petro 
leum oils, petroleum oil residuum, shale oils, 
animal or vegetable oils, wherein the oxida 

l0 tion action is exothermic and a uniform oxi 
dizing temperature is beneficial or necessary 
for obtaining the desired product or prod 
lucts, or results in an economical saving of 
time; such for example as in the oxidation 
of rape-seed oil or cotton-seed oil, to increase 
the viscosity, the oxidation or partial oxida 
tion of linseed oil or other like oils either 
with or without the aid of a catalyst; or in 
the manufacture of oxidized asphaltic prod 
ucts suitable as a cementing agent for roofing 
material, battery sealing compounds and for 
like purposes where an asphaltic cementing 
agent is required with a relatively high melt 
ing point which will be sufficiently ductile 
and flexible. 

in the conventional method of oxidizing 
oils, or petroleum oil residuum, air or air 
and steam is introduced- into the container 
holding the oil or residuum, through spray 
pipes and at the same time the oil is heated to 
a temperature sufficient to obtain the desired 
oxidizing reaction. By such methods it is 
difficult to obtain a uniform product, since 
a uniform temperature cannot be readily 
maintained due to the exothermic heat of the 
oxidizing reaction. The added exothermic 
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heat frequently overheats the oil or asphaltic 
residuum to a cracking temperature or pro 
duces other undesired decomposition reac 
tions. In oxidizing asphaltic residuum with 
air, overheating produces a product which 
is more brittle and less ductile than if a regu 
lated uniform oxidizing temperature had 
been maintained. 
Also by the well-known batch still method, 

the time required to convert a batch of as 
phaltic residuum into an oxidized product 
suitable for battery sealing compounds, or 
for the manufacture of roofing felt, requires 
approximately 24 hours, while by our inven 
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tion the reaction is accomplished in about 
one half the time. 
Now, we have discovered an improvement 

in the art of oxidizing oils and petroleum oil 
residuum in which the difficulties and various 
disadvantages before mentioned may be 
overcome by the use of air, cooled to a tem 
perature sufficient to extract the exothermic 
heat of the oxidizing reaction, thereby main 
taining a substantially uniform temperature 
at the required degree, this temperature de 
pending upon the oil to be oxidized, the ex 
tent of oxidation, and the product desired. 
For example, in oxidizing petroleum as 
phaltic residuum the temperature may range 
from approximately 400 to 550 degrees F.; 
in oxidizing rape-seed oil or cotton-seed oil 
a temperature ranging from approximately 
180 to 300 degrees F. may be employed and 
in oxidizing linseed oil in the presence of a 
catalyst such as a manganese salt or com 
pound, a temperature of approximately 180 
to 300 degrees F. is employed. 
We are aware that cooling jackets through 

which a cooling liquid flows, surrounding or 
partly surrounding the container, in which 
an oxidation action is effected, is well-known 
in the art for partly extracting the exother 
mic heat produced from the oxidation of oils. 
However, such methods are not entirely satis 
factory, since the product being oxidized may 
solidify and coat the inside of the container, 
thus insulating the inside surface of the con 
tainer to such an extent that the transmis 
sion of heat to the cooling medium is too slow 
to take away the excess exothermic heat pro 
duced, whereby the oil, or residuum may be 
overheated and undesired decomposition re 
actions take place. 

Briefly stated, our invention comprises con 
tinuously commingling an oxidizable oil or 
an asphaltic residuum at the required oxi 
dizing temperature, with an aeriform fluid 
containing oxygen, such as air, cooled to such 
a temperature that the exothermic heat pro 
duced by the oxidizing reaction will be con 
tinuously and immediately extracted from the 
body of the oil or residuum, by the cooler 
residual aeriform fluid leaving the body of oil 
or residuum. 
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The use of a cooled aeriform fluid contain 
ing oxygen for producing oxidized asphalt, 
or oxidized oils to increase the viscosity there 
of, may be employed by our invention in any 
batch or continuous system. 
An object of the invention is to provide a 

simple, efficient and economical process or 
method by which oils, asphaltic residuum or 
other oxidizable liquids may be converted 
into desired oxidized products at a minimum 
production cost and with a minimum con 
sumption of time. 
Another object of the invention is to pro 

vide an efficient and economical process by 
which asphaltic residuum may be converted 
by any continuous or batch system into oxi dized asphaltic products, which will have rel 
atively high melting points, flash and at the 
same time will be sufficiently ductile and 
flexible. 
Another object of the invention is to pro 

vide a simple and efficient process for oxidiz 
ing oils or manufacturing oxidized asphaltic 
products, in which the various characteristics. of fluidity or ductility melting point, flash, 
etc., required by the different branches of the 
individual art, may be controlled, separately 
or in combination with other products, such 
for example as mixing oxidized asphalt made 
by this invention with natural asphalt or 
asphalt made by steam distillation. With the foregoing preliminary explana 
tion the preferred embodiment of our inven 
tion will now be more fully explained by ref 
erence to the accompanying drawing and for 
the purpose of simplifying the description, 
reference will be made to petroleum oil resid 
uum only. 
In the drawing, pipe 4, controlled by valve 

5, connects oxidizing container 3 near the top 
to a source of supply of petroleum oil residu 
um not shown. Container 3 is stationed in 
the top of furnace 1. Furnace 1 is provided 
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with burner 2 which leads to a source of fuel 
supply not shown. Pipe 14, controlled by 
valve 15, is connected to container 3 at the 
top and leads to a source of steam supply not 
shown. Pipe 16 connects steam pipe 14 to 
branch pipes 18. Branch pipes 18, controlled 
by valves 17, connect pipe 16 to pipes. 25. 
Pipe 20, connects air pipe 19 to branch pipes 
25. Air pipe 19 leads to a source of com 
pressed air, not shown. Pipe 23, connects 
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cooled air pipe 22 to branch pipes 26. Cooled 
air pipe 22 leads to a source of cooled com 
pressed air not shown. Branch pipes 26, 
controlled by valves 24, connect pipe 23 to 
pipes 25. Pipes. 25, controlled by valves 21, 
extend through the top of container 3 ending 
in spray pipes 9. Container 3 is provided 
with baffle plates 8 which divide the contain 
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er or oxidizing chamber 3 into a plurality of 
connected compartments. Pipe 6, controlled 
by valve 7 leads to a storage tank not shown, Pipes 11 connect the compartments of con 
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tainer 3 to vapor outlet pipe 12. Pipe 12 is 
connected to the cooling coil 27 situated in 
cooler box 28. Pipe 29 connects cooling coil 
27 to the top of distillate tank 30. Pipe 32, 
controlled by valve 33 leads to a storage not 
shown. A residual air outlet pipe 31 is con 
nected to the top of distillate tank 30. 
The preferred operation of the apparatus 

just described is as follows: 
The oil to be oxidized, such as a petroleum 

oil residuum, is charged into oxidizing con 
tainer 3 to any desired level by opening valve 
5 in the pipe 4, the pipe 4 leading to a source 
of supply not shown. The container 3 is pro 
vided with a plurality of connected compart 
ments separated by baffle plates 8, each baf 
fle plate having an opening at the bottom, al 
though this opening may be at any place in 
the baffle plate below the oil level, so that in 
the continuous operation of the apparatus the 
oil under oxidation will flow through the 
compartments and out through discharge 
line 6, the rate of flow being governed by the 
rate of oxidation and controlled by regu 
lated openings of valves 5 and 7 in the pipes 
4 and 6 to maintain a substantially constant 
level. When container 3 has been filled to the 
desired level valve 5 is tentatively closed and 
the residuum in container 3 is heated to the 
required oxidizing temperature by burner 
2 in the furnace 1, this temperature ranging 
from approximately 400 to 550 degrees F. for 
petroleum oil residuum and usually some 
what lower for animal or vegetable oils, the 
degree of heat depending upon the oil to be 
oxidized and the product desired. At the 
beginning of the heating operation of the 
residuum in oxidizing container 3, as well 
as during the oxidation operation, a small 
amount of steam is preferably continuously 
introduced into the top of each compart 
ment of oxidizing container 3, from steam 
pipe 14 by a regulated opening of valve 15, 
to prevent explosive or burning mixtures 
from forming in the top of container 3. In 
the drawing only one pipe connection is 
shown for introducing steam into the top of 
the compartments of container 3 and it is to 
be understood that steam pipe 14 has branch 
pipe connections (not shown) to the other 
compartments. t 

It is desirable during this preliminary 
heating operation to introduce regulated 
quantities of air into each compartment of 
the oxidizing container 3, the rate of flow 
being substantially the same as during the 
oxidizing operation. The quantity of air 
employed to agitate the petroleum oil resid 
uum during the preliminary heating and 
oxidation operation may vary through a wide 
range. Preferably approximately 1400 cubic 
feet of air per minute for each 600 barrels 
of residuum under treatment is employed. 
The introduction of air into the compart 
ments of container 3 is carried out by regu 
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lated openings of valves 21 in the branch 
pipes 25, branch pipes 25 being connected to 
pipe 20. Pipe 20 is connected to air pipe 19, 
which leads to a source of air not shown. 
The air passing through pipes 25 and out 

through the spray pipes 9 into the compart 
ments of oxidizing container 3 is usually 
equally proportioned, although equally pro 
portioned amounts of air are not absolutely 
essential for each compartment, and in cer 
tain cases more air may be introduced into 
the last compartment or compartments to 
obtain the required oxidation. 

If desired, steam may be introduced into 
the compartments of container 3 along with 
the air during the preliminary heating oper 
ation to free the residuum of volatile hydro 
carbons and water, or steam may be intro 
duced at intervals or continuously during 
the oxidation operation. The introduction 
of steam into the residuum is carried out by 
regulated openings of valves 17 in the branch 
pipes 18. The branch pipes 18 are connected. 
to pipe 16. Pipe 16 is connected to steam 
pipe 14. 
When the petroleum oil residuum has at 

tained a temperature at which it is desired to 
carry out the oxidizing operation, such for 
example as 480 degrees F., burner 2 in the 
furnace 1 is shut off to such an extent that 
there will be substantially no further trans 
mission of heat to container 3, and at the 
same time cooled air preferably approximate 
ly at 10° F. from pipe 22 is introduced into 
each compartment of container 3 along with 
the air coming through pipe 19, the cooled 
air, which may be at any desired temperature 
lower than atmospheric (50° F. to 0° F. or 
lower), being in quantities sufficient to ex 
tract the excess exothermic heat produced by 
the oxidizing reaction. s 
The cooled air, or cooled aeriform fluid 

containing oxygen, employed in the oxidizing 
operation, may be obtained by any refrigera 
tion or cooling method, such for example as 
passing air through a brine solution cooled to 
10 F. by an ammonia or sulphur dioxide re 
frigerating system or by any of the well 
known multiple compression, cooling and ex 
pansion systems for cooling or liquefying air. 
The introduction of cooled air into the com 

partments of container 3 along with the air 
coming through pipe 19, is carried out by reg 
ulated openings of valves 24 in the branch 
pipes. 26. Branch pipes 26 are connected to 
pipe 23 and pipe 23 is connected to cooled air 
pipe 22. At the same time the valves 21 
which control the flow of air-passing through 
pipe 19 may be closed to such a degree that 
the total volume of air agitating the petro 
leum oil residuum in the container 3 will re 
main substantially constant. Walve 5 is now 
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opened to such a degree as to admit a regul 
lated flow of the petroleum oil residuum to be 
oxidized, the rate of flow being governed by 

3 

the rate of oxidation. At the same time valve 
is opened sufficiently to permit a regulated 

flow of the oxidized residuum to pass into 
discharge line 6, in order to maintain a con 
stant level in container 3. From discharge 
pipe 6 the oxidized residuum passes into a 
storage tank not shown and it may be partly 
cooled hefore passing into the storage tank. 
The residual air, steam, volatile oil and 

gaseous products of the oxidizing reaction 
pass out of the various compartments of oxi 
dizing container 3 through pipes 11 into pipe 
12 and then through cooler coil 27, stationed 
in the cooler box 28, whereby the condensable 
hydrocarbons and steam are liquefied and 
pass from cooler coil 27, together with the 
residual air and gaseous products, through 
pipe 29 into distillate tank 30. In distillate 
tank 30 the residual air and gaseous products 
separate from the condensed liquid products 
and pass out of the system through the resid 
ual air outlet pipe 31. From distillate tank 
30, the condensed oil and water may be con 
ducted to a storage not shown through the 
pipe 32 controlled by vakve 30. 
The operation of our invention in batch 

lots, is carried out substantially the same as 
in the continuous system just described with 
the exception that the petroleum oil residuum 
is not permitted to flow through the compart 
ments of container 3, during the oxidizing op 
eration, valves 5 and 7 remaining closed. 
Also the use of cool air is usually discontin 
ued during the latter part of the oxidizing op 
eration and heat applied by burner 2 to main 
tain the required constant elevated oxidizing 
temperature for completing the oxidizing re 
action. The application of heat to container 
3 and the discontinued use of cooled air is 
usually necessary when the petroleum oil re 
siduum has been oxidized to such a degree 
that it has a melting point of approximately 
260F. to obtain an oxidized product having 
a higher melting point. Instead of applying 
heat to container 3 by burner 2, when the pe 
troleum oil residuum under oxidation has an 
approximate melting 
operation, introduced through the pipe 19 
and branch pipes 25 which end in spray 
pipes 9. 
The operation of this invention may be 

carried out under super-atmospheric pressure 
or under pressure less than atmospheric, de 
pending upon the oil to be oxidized and the 
product desired. For example, in the manu 
facture of high melting point oxidized as 
phalt from a petroleum oil or petroleum oil 
residuum containing a high percentage of 
relatively low boiling hydrocarbons, the oxi 
dizing operation as heretofore described, may 
be conducted under vacuum ranging from 
755 to 5mm. of mercury or less, absolute pres 
sure, and in the production of oxidized as 
phaltic products from low Baumé gravity 
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air may be employed to finish the oxidation 

115 

120 

25 



0 

5 

4. 

petroleum residuum, which contains substan 
tially no relatively low boiling hydrocarbons, 
the oxidizing operations may be conducted at 
atmospheric pressure or at higher pressure. 
While the process herein described is well 

adapted for carrying out the objects of the 
present invention, it is to be understood that 
various modifications and changes may be 
made without departing from the spirit of the 
invention, such for example as the employ 
ment of a plurality of connected oxidizing 
containers, and the invention includes all 
such changes and modifications as come with 
in the scope of the appended claims. 
What we claim is: 1. A process of oxidizing asphaltic oils, 

comprising, maintaining a supply of asphal 
tic oil in a container provided with a plurality 
of distinct but connected compartments 
through which the asphaltic oil continually 
passes, at an oxidizing temperature, contin 
uously introducing and commingling regu 
lated streams of cooled air with the oil in each 
compartment of the container, continuously 
withdrawing the residual air and volatile oil. 
products from each compartment of the con 
tainer, continuously introducing a regulated 
stream of asphaltic oil into the first compart 
ment of the container, continuously extract 
ing the heat of the oxidizing reaction by reg 
ulating the temperature of the cooled intro 
duced air, and discharging the oxidized oil 
from the system. . . 

2. A process of oxidizing asphaltic oils, 
comprising, maintaining a supply of asphal 
tic oil in a container with a plurality of dis 
tinct but connected compartments through 
which the asphaltic oil continuously passes 
at an elevated oxidizing temperature, contin 
uously introducing a regulated stream of as 
phaltic oil into the first compartment of the 
container, continuously introducing an in 
dividual supply of cooled air into each com 
partment of the container at a temperature 
sufficient to extract the exothermic heat of the 
oxidizing reaction, continuously withdraw 
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ments through which the asphaltic oil contin 
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ing the residual air and volatile oil products 
from each compartment of the container, and 
discharging the oxidized product from the 
system. 

3. A process of oxidizing asphaltic oils, 
comprising, maintaining a supply of asphal 
tic oil in a container provided with a plu 

of distinct but connected compart 
uously passes at temperatures of approxi 
mately 400 to 550 degrees F., continuously in 
troducing a regulated stream of asphaltic oil 
into the first compartment of the container, 
continuously introducing and commingling 
regulated streams of cooled air with the as 
phaltic oil in each compartment of the con 
tainer at a temperature and in quantities suf 
ficient to extract the exothermic heat of the 
oxidizing reaction, continuously withdraw 
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ing the residual air and volatile oil products 
from each compartment of the container, and 
discharging oxidized asphaltic oil from the 
system. 

4. A process of oxidizing asphaltic oils, 
comprising, maintaining a supply of asphal 
tic oil in a container provided with a plural 
ity of distinct, but connected compartments 
through which the asphaltic oil continuously 
passes, at an elevated oxidizing temperature, 
continuously introducing a regulated stream 
of asphatic oil into the first compartment of 
the container, continuously introducing reg 
ulated streams of air, cooled to a temperature 
sufficient to extract the exothermic heat of the 
oxidizing reaction, into the supply of asphal 
tic oil in each compartment, continuously 
withdrawing the residual air and volatile oil 
products from each compartment of the con 
tainer and finally discharging the oxidized oil 
from the system. 

5. A process of oxidizing asphaltic oils, 
comprising, maintaining a supply of asphal 
tic oil in a container provided with a plural 
ity of distinct but connected compartments 
through which the asphaltic oil continuously 
passes, maintaining the supply of asphaltic 
oil at a temperature of approximately 480 de 
grees F., continuously introducing a regulat 
ed stream of asphaltic oil into the first com 
partment of the container, continuously in 
troducing and commingling regulated 
streams of cooled air with the asphaltic oil in 
each compartment of the container, continu 
ously withdrawing the residual air and vol 
atile oil products from each compartment of 
the container, and discharging the oxidized 
asphaltic oil from the system. 

6. A process of producing oxidized asphalt, 
comprising, continuously introducing and 
passing petroleum oil residuum through a se 
ries of distinct but connected compartments 
in a container holding a bulk supply of pe 
troleum oil residuum, maintaining the bulk 
Supply of petroleum oil residuum at an ele 
vated oxidizing temperature, introducing 
separately regulated streams of cooled air in 
to each compartment of the container, contin 
uously separating and withdrawing the resid 
ual air and volatile oil products from the 
residuum undergoing oxidation, continuous 
ly extracting from the residuum undergoing 
oxidation the excess heat produced by the oxi 
dation reaction by regulating the tempera 
ture of the cooled air, maintaining the tem 
perature of the residuum and the time of pas 
sage through the connected compartments so 
that the residuum will be oxidized to the re 
quired degree and then passing the oxidized 
residuum out of the system. 

7. A process of forming oxidized asphalt, 
comprising continuously introducing and 
passing petroleum oil residuum in a regulat 
ed stream flow through a series of distinct but 
connected compartments in a container hold 
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ing a bulk py of petroleum oil residuum, 
maintaining the bulk supply of. petroleum 
oil residuum at a temperature of approxi 
mately 400 to 550 degrees F., introducing and 
commingling separately regulated streams of 
air, cooled to a temperature of approximate 
ly 10 degrees F., with the petroleum oil resid 
uum in each compartment of the container, 
continuously separating and withdrawing 
the residual air and volatile products from 
the residuum undergoing oxidation in each 
compartment of said container, continuously 
extracting from the residuum the excess heat 
produced by the oxidation reaction by regu 
lating the quantity of introduced cooled air, 
maintaining the temperature of the residuum 
and time of passage through the connected 
compartments so that the residuum will be 
oxidized to the required degree and continu 
ously passing the oxidized residuum out of 
the system. 
In testimony whereof we affix our signa 

tures. 
MARVN L. CHAPPELL 
TOM H. DOWLEN. 


