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57 ABSTRACT 

Disposal apparatus for burning liquid fuel waste com 
prises a vaporizing surface disposed below a combus 
tion zone and adapted to receive the liquid fuel. The 
vaporizing surface can be a movable channel extending 
outside of the apparatus. In operation, the fuel is intro 
duced into the apparatus in liquid form and then vapor 
ized and burned. 

10 Claims, 8 Drawing Figures 
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1. 

METHOD AND APPARATUS FOR DISPOSAL OF 
LIQUID WASTE 

CROSS-REFERENCE TO RELATED APPLICATION 
This application is a continuation-in-part of copend 

ing application Ser. No. 19,833, filed Mar. 16, 1970 
and now abandoned. 

DESCRIPTION OF THE INVENTION 

The present invention relates generally to liquid 
waste disposal systems and particularly to an improved 
method and apparatus which requires substantially no 
pre-treatment of the liquid waste before introduction 
into the incinerator and which results in essentially sol 
ids-free exhaust gases, so that no elaborate air pollution 
control equipment need be associated with the exhaust 
gases to remove particulate matter. The invention is 
adapted to efficiently dispose of combustible liquid 
wastes of various types, particularly liquid organic 
wastes containing solvents, resins, paint sludges, chemi 
cal residues, or the like. It is useful with essentially any 
liquid containing appreciable proportions of combusti 
ble organic materials, including aqueous wastes con 
taining up to 70 percent or more of water. 
The method of the present invention permits the in 

troduction of liquid waste at ambient temperatures and 
at a pressure not substantially higher than atmospheric 
pressure into a combustion chamber. The waste liquid 
flows freely, without atomization and generally at a me 
tered rate, into the apparatus where it vaporizes and is 
then mixed with a proper proportion of combustion air 
to ensure substantially complete smoke-free combus 
tion. With liquid wastes which contain a relatively large 
percentage of non-combustibles, a further step is desir 
able where the non-combustible solids in the liquid 
waste are collected on the vaporizing surface and peri 
odically removed therefrom to prevent excessive build 
up and the possibility of the solid particles being picked 
up and blown out with the exhaust gases. 

In general, the apparatus for practicing the novel 
method of the present invention comprises a housing 
which defines a chamber having a combustion zone 
which includes means for introducing air, these usually 
including a plurality of air inlet ports and an exhaust 
port. The air inlet ports communicate with a source of 
combustion air. The lower portion of the chamber is 
provided with fuel inlet passage means which commu 
nicate with a source of liquid waste fuel and which may 
include means for shielding the incoming fuel from the 
heat generated in the combustion chamber. The fuel 
enters below the combustion zone into the lower por 
tion of the chamber, which serves as a vaporizing zone. 
The apparatus also includes a vaporizing surface or 

hearth disposed below the fuel inlet passage means for 
receiving the flow of liquid fuel and forming a thin layer 
thereof, and for vaporization of the volatile combusti 
bles contained therein. An auxiliary burner is disposed 
in the chamber adjacent to the vaporizing surface for 
initial heating of the vaporizing surface, if needed, and 
for initial ignition of the combustibles vaporized from 
said hearth. 
Another preferred embodiment of the present inven 

tion includes a movable vaporizing surface and means 
for removing any solids collecting on the surface, as 
when the waste contains inorganic materials. 

It is therefore an object of the present invention to 
provide a method of liquid waste disposal and an appa 
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2 
ratus for practicing the same which permits liquid fuel 
wastes to be burned in a simple, efficient manner and 
which substantially eliminates solids from being intro 
duced into the surrounding atmosphere with the ex 
haust gases. 

It is another object of the present invention to pro 
vide a method and apparatus of the type described 
which permits the liquid wastes to be introduced with 
out pre-heating or high pressure pumping or the like to 
condition the liquid for intimate mixing with combus 
tion air. 

It is another object of the present invention to pro 
vide a method and apparatus of the type described 
which provides for removal of any solids after the vola 
tile constituents have been burned, in a relatively sim 
ple manner without polluting the surrounding atmo 
sphere or employing conventional expensive air pollu 
tion control equipment. 

It is a further object of the present invention to pro 
vide a method and apparatus of the type described 
which is of relatively simple, inexpensive construction 
and still very efficient and economical in operation 
with a minimum of maintenance required. 

Further objects and advantages of the present inven 
tion will be apparent from the following description, 
reference being had to the accompanying drawings 
wherein preferred embodiments of the invention are 
clearly shown. 

IN THE DRAWINGS 
FIG. 1 is a top plan view in section of a liquid waste 

incinerator in accordance with the present invention, 
the section being taken through one of the air inlet 
ports; 

FIG. 2 is a front elevational view in section of the in 
cinerator shown in FIG. 1, the section being taken 
along the centerline of the apparatus; 
FIG. 3 is a top plan view in section of another pre 

ferred embodiment of a liquid waste incinerator con 
structed in accordance with the present invention, the 
section being taken along line 4-4 in FIG. 4; 

FIG. 4 is a front elevational view in section of the in 
cinerator shown in FIG. 3, the section being taken 
along line 3-3 in FIG. 3; 
FIG. 5 is a partial front elevational view in section il 

lustrating the fuel inlet port and the air seal which com 
prises a portion of the incinerator shown in FIG. 3; 
FIG. 6 is a partial front elevational view in section il 

lustrating a hearth cleaning station which comprises a 
portion of the apparatus shown in FIG. 3; 
FIG. 7 is a partial front elevational view of an idler 

assembly as shown in FIG. 3, and 
FIG. 8 is a partial front elevational view of the drive 

assembly shown in FIG. 3. 
Referring specifically to the drawings, an apparatus 

for the disposal of liquid wastes constructed in accor 
dance with the present invention is shown in FIGS. 1 
and 2 and includes a housing, indicated generally at 20, 
which forms a chamber 22 having an upper combustion 
zone 25 generally defined by the upper portion of hous 
ing 20. 
A plurality of air inlet ports 24 are provided in the 

side walls of housing 20, in the combustion zone, and 
are communicated via air duct 28 to a regulated source 
of combustion air, such as a conventional blower dia 
grammatically illustrated at 26. 
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A pair of fuel inlet passage means 30 are provided in 
the lower portion of housing 20 and are communicated 
via pipe lines 34 and valve means 36 to a conventional 
pump 38 which in turn is communicated with a storage 
tank or source of liquid wastes, not shown. 
Pump 38 and valve means 36 mainly function to 

meter the flow of liquid wastes into the incinerator as 
the liquid wastes are not required to be pre-heated nor 
are high pumping pressures required. 
The dimensions of inlet passages 30 although not 

critical are relatively large as compared to restricted 
orifices or the like which function to divide the inlet 
fluid into a spray as employed in prior liquid waste dis 
posal apparatus. 
Generally substantially all liquid wastes commonly 

incurred could function with merely a gravity feed and 
pump 38 is used primarily to control the flow rate of 
liquid entering the housing. 

Inlet passages 30 are preferably protected from the 
heat generated in the combustion chamber by a sur 
rounding insulating material 40 to maintain the temper 
ature of passages 30 low enough to prevent reaction of 
any of the materials or premature vaporization of the 
volatile constituents in the liquid waste being fed into 
housing 20. Suitable insulating materials include water, 
air, ceramics, etc. 
Fuel ignition means, such as auxiliary burner 42, is 

provided adjacent to the vaporizing surface 44, which 
is in the bottom portion of chamber 22. The vaporizing 
surface is usually the bottom of the housing along with 
the lowermost portion of the sidewalls. This area of the 
chamber 20, having the fuel inlets and the vaporizing 
surface, forms vaporizing zone 27. 
Vaporizing surface 44 is preferably heated initially by 

burner 42 to cause an increased rate of vaporization of 
the volatile constituents present in the thin liquid layer 
of fuel on the vaporizing surface. The combustible va 
pors are then ignited by the burner 42 as they become 
mixed with the combustion air entering inlet ports 24. 
This permits rapid and smoke-free start-up even with 
liquid waste fuels having relatively low volatility. After 
the start of the operation, the heat generated in the 
upper portion of housing 20 by the burning fuels and 
radiated down to the surface of the liquid waste and the 
vaporizing surface is generally sufficient to provide 
rapid enough vaporization of the volatile constituents 
to maintain efficient smoke-free combustion. Then 
auxiliary burner 42 is no longer needed. 
The above described arrangement provides ease of 

control because only a small volume of liquid fuel is 
present on the vaporizing surface at any time. This also 
permits the vaporizing surface to be heated by radiant 
energy, so as to provide a rapid rate of vaporization of 
the volatile constituents in the waste fuel, to obtain a 
maximum rate of complete combustion of the combus 
tible constituents, but not so rapid as to cause any sol 
ids that might be suspended in the liquid waste to be 
carried out with the exhaust vapors. The heat energy 
supplied to the vaporizing surface should not be suffi 
cient to cause substantial film boiling of the liquid 
wherein a thin layer of vapor actually forms between 
the hot vaporizing surface and the liquid being intro 
duced. This is particularly true when the waste fuel 
contains appreciable solids. However nucleate boiling 
of the liquid layer is desirable wherein the liquid layer 
actually lies on the vaporizing surface and the vapors 
bubble through the liquid to escape and any solids sus 
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4 
pended in the liquid remain on the vaporizing surface. 
The liquid waste is usually metered into the chamber 

through passages 30 at a rate consistent with the com 
bustion air flow, which may be regulated with conven 
tional controls, and the burning capacity of the struc 
ture. The volatile constituents vaporize in the vaporiz 
ing zone and burn in the combustion zone where by ap 
propriate arrangement of the air pattern and control of 
the fuel vaporization, as described above, the air-vapor 
mixture is maintained in the proper proportions to pro 
vide continuous smoke-free combustion. The mixture 
within the chamber ranges from vapor-rich in the va 
porizing zone, near vaporizing surface 44, to ideal com 
bustion proportions near air ports 24, to air-rich near 
the exhaust outlet or flue 23. 
Now referring to FIGS. 3-8, another embodiment of 

the present invention is illustrated, which differs from 
the first described embodiment mainly in the provision 
of a movable vaporizing surface for continuously re 
moving the solid residue collecting thereon from a liq 
uid waste bearing a substantial percentage of solids, 
such as for example, various types of paint sludges. 

Referring specifically to FIGS. 3 and 4, a housing, 
generally indicated at 50, forms a combustion zone 52 
generally defined in the upper portion of chamber 51. 
A plurality of air inlet ports 54 are provided in the com 
bustion zone and are communicated to a regualted 
source of combustion air, such as for example, a con 
ventional blower diagrammatically illustrated at 56, via 
duct 58 similarly to the embodiment shown in FIGS. 1 
and 2. 
The lower portion of chamber 51 is the vaporizing 

zone 53, and in this area a movable vaporizing surface 
in the form of a rotating circular channel 60 is pro 
vided. A portion of this channel extends through side 
wall openings 62; the portion of channel 60 extending 
through housing 50 is disposed in the lower portion or 
vaporizing zone of chamber 51, below air inlet ports 54 
and above auxiliary burner 64. Alternatively, burner 64 
can be located above channel 60. 
Channel 60 may be driven by any conventional drive 

means, and is shown by way of example as supported 
on roller-like rotatable friction drive gear assembly, in 
dicated generally at 70. 
Each drive assembly 70 is illustrated by FIG. 8 and 

includes a supporting base 68 for a plurality of rods 69 
which in turn are connected to bearing members 71. A 
shaft 73 is rotatably mounted in bearing members 71 
and operatively connected to a conventional hydraulic 
drive motor 75. A pair of drive gears 77 and 79 are 
mounted on shaft 73 and frictionally engage the bottom 
surface of channel 60. The inner gear 77 is of smaller 
dimensions than the outer gear 79 since the inner por 
tion of channel 60 will travel a lesser distance than the 
outer portion. 
A pair of idler assemblies, indicated generally at 81, 

are included to aid in maintaining channel 60 in the 
same horizontal plane of travel. FIG. 7 illustrates such 
an idler assembly, each of which includes a support 
base 83, to which a frame 85 is fixedly mounted by 
means of rods 87. A pair of shafts 89 are mounted in 
brackets 91 which are mounted on frame 85. An idler 
gear 93 is rotatably mounted on each shaft 89 and en 
gages the sides of channel 60. 
Any suitable conventional controls may be employed 

for controlling the rate of rotation of channel 60. It is 
important to point out that other forms of movable va 
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porizing surface may be employed without departing 
from the spirit of the present invention. 
The liquid waste is preferably metered to the moving 

vaporizing surface through an inlet passage and air seal 
illustrated in FIG. 5. Inlet means in the form of an open 5 
pipe 72 is disposed adjacent to one of the side wall 
opening 62 on the outside of housing 50, and forms a 
liquid layer on the vaporizing surface (channel 60). As 
the liquid waste enters the chamber 51, it vaporizes at 
a relatively rapid rate due first to the heated surface of 10 
the channel 60, which is heated initially by auxiliary 
burner 64, if necessary, and then by the heat radiated 
from the burning fuel in chamber 51 after initial igni 
tion of the combustible vapors. 
Pipe 72 communicates with a source of liquid waste, 

not shown, and the flow is controlled by a conventional 
valve means 74 and a conventional pump, not shown, 
which meters the flow at low pressure into pipe 72. 
An air seal 76 with regulated purge air supplied 

through a pipe 78 which may be connected to blower 
56, if desired, surrounds inlet pipe 72 and functions to 
prevent a back flow of vapors or liquids from inside 
chamber 51 through side wall opening 62. Air seal 76 
includes a housing 100 fixed to the side wall of housing 
50 and side wall opening 99 to permit the passage of 25 
channel 60. A similarly constructed air seal 82 without 
an inlet pipe 72, is provided for the other side wall 
opening 62. 
As the volatile constituents in the liquid waste vapor 

ize from that portion of channel 60 inside chamber 51, 
any solids suspended in the waste remain in channel 60 
are carried out of the chamber as the channel rotates. 
A typical rate of rotation for channel 60 with most ma 
terials varies from about 0.5 to about three revolutions 
per minute. 
The solid residue is removed in a continuous manner 

at a cleaning station indicated generally at 84. Many 
means for continuously removing the solid residue 
from channel 60 may be employed without departing 
from the spirit of the present invention. However, by 
way of illustration, a typical example is shown in FIG. 
6 and includes a housing 86 provided with side wall 
openings 88 to permit channel 60 to pass through hous 
ing 86. 
A rotating brush 90 is mounted in housing 86 to con 

tact the surface of channel 60 and may be driven by any 
conventional means to loosen any solid particles car 
ried on the channel and sweep them towards a collector 
92. Collector 92 can be, for example, the inlet portion 
of a vacuum dust collection system. The solids are 
thereby pneumatically conveyed to a storage vessel or 
the like, not shown, for independent disposal. 

Basically, the two embodiments described operate in 
similar manner. The liquid waste is introduced into the 
vaporizing zone within the chamber, usually by meter 
ing at low pressure through an open pipe or the like. 
The vaporizing surface is preferably pre-heated to en 
sure rapid smoke-free start-up by vaporizing the vola 
tile constituents rapidly for intimate mixing with com 
bustion air, which is fed through inlet ports disposed 
above the vaporizing zone and regulated to provide the 
proper vapor-air mixture to ensure continuous com 
plete smoke-free combustion. 

In one example of operation of the apparatus of this 
invention, there is employed apparatus, as illustrated in 
FIGS. 1 and 2 herein, with refractory-lined chamber 
4% feet square and 12 feet high. The fuel inlet passages 
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6 
are two one-half inch diameter pipes, through which 
liquid waste fuel is introduced. The exhaust gases are 
vented through a breeching and stack. 
The liquid fuel is organic solvent, mainly aliphatic 

and aromatic hydrocarbons, containing about 20-25 
percent dissolved organic solids and 15-20 percent sus 
pended organic solids. 
To initiate operation, an auxiliary burner is fired at 

about 3,000,000 Btu per hour for about 4 hours to pre 
heat the refractories to a temperature of 
1600-1800°F. The liquid fuel is then fed at a rate of 
up to 150 gal/hr., which combustion air is introduced 
from the blowers at 6000 to 8000 cubic feet per min 
ute. After the liquid fuel ignites the auxiliary burner is 
turned off. 

Stable, self-sustaining and virtually complete com 
bustion is achieved in this manner, with no flames visi 
ble in the stack and fully transparent exhaust gases. The 
rate of liquid fuel feed is varied (depending on heating 
value and viscosity) so as to maintain the temperature 
of the combustion gases entering the stack at the de 
sired temperature, usually between 1700' and 2000F., 
while maintaining the flow of combustion air constant. 
In other modes of operation the rate of flow of air is 
also varied. 
Operation of the apparatus illustrated in FIGS. 3 and 

4 is carried out similarly. The major difference in oper 
ation between the two embodiments lies in the movable 
vaporizing surface which is moved at a controlled rate 
(for example, about one revolution per minute). Any 
solid residue collected on the hearth is continuously re 
moved at a cleaning station located outside the housing 
as the volatiles in the liquid waste are continuously 
burned in the combustion chamber. 
An optional component which can be incorporated 

into the apparatus as described comprises means for 
recovering heat from the exhaust gases. A conventional 
heat exchanger or boiler is effectively employed for this 
purpose, and not only provides economic advantages 
but also reduces emission of heat to the atmosphere, 
i.e., so-called “thermal pollution." Other optional 
equipment can include scrubbers or the like to remove 
undesirable gases from the exhaust stream. 
From the foregoing description it should be readily 

apparent that the method and apparatus of the present 
invention provide a simple, efficient system for burning 
liquid waste materials. By vaporizing the volatile con 
stituents in the vaporizing zone, intimate mixing with 
the combustion air is achieved without the need for 
high pressure pumping of the inlet fuel to transform the 
incoming liquid into spray. Also solids which may be 
suspended in the liquid waste are left on the hearth to 
prevent them from being entrained in the exhaust gases 
and carried into the atmosphere. In prior methods 
wherein the liquid feed is atomized under high pres 
sure, non-combustible solids can be carried off with the 
exhaust vapors to contribute to air pollution unless the 
exhaust is associated with relatively complicated and 
expensive air pollution control apparatus. 
While the forms of embodiments of the present in 

vention as herein disclosed constitutes preferred forms, 
it is to be understood that other forms might be 
adopted. 

I claim: 
1. An apparatus for burning liquid fuel comprising, in 

combination, a housing means defining a chamber hav 
ing a combustion zone; means for delivering a liquid 
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fuel into said chamber, a vaporizing surface disposd 
below said combustion chamber and adapted to receive 
said liquid fuel, said vaporizing surface comprising a 
circular channel-like member disposed through said 
housing such that a portion thereof extends through 
said chamber and a portion is outside of said housing, 
said channel-like member being rotatable about a gen 
erally vertical axis; and fuel ignition means in said 
chamber and adjacent to said vaporizing surface. 

2. The apparatus of claim 1 in which said means for 
delivering said liquid fuel includes low pressure meter 
ing means. 

3. The apparatus of claim 1 in which said vaporizing 
surface is configured to receive said liquid fuel and to 
form a layer of said liquid fuel on said vaporizing sur 
face. 

4. The apparatus of claim 1 including mechanized 
cleaning means in adjacent relationship to said vaporiz 
ing means and disposed outside of said housing for au 
tomatic removal of solids residue collecting on said va 
porizing surface. 

5. The apparatus of claim 1 including sealing means 
for preventing the escape of liquid and vapor from said 
chamber. 

6. The apparatus of claim 5 wherein said sealing 
means includes a source of pressurized air disposed 
outwardly from said housing. 

7. An apparatus for burning liquid waste fuels com 
prising, in combination, a housing means defining a 
combustion chamber including a plurality of air ports 
and two sidewall openings; means communicating with 
said air ports and with a source of air for introducing 
predetermined quantities of combustion air into said 
chamber; a vaporizing hearth means disposed adjacent 
to said housing and movably mounted for travel 
through said housing between said sidewall openings; 
waste fuel inlet passage means communicating with 
said hearth means; means for metering the flow of liq 
uid waste fuel communicating with a source of liquid 
waste fuel and with said fuel inlet passage means; seal 
ing means associated with said sidewall openings in said 
housing for preventing the flow of liquid and vapor 
from the interior of said housing outwardly through 
said sidewall openings; and means mounted in said 
housing for igniting the combustible constituents va 
porizing from said hearth means. 

8. A disposal apparatus for burning combustible or 
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8 
ganic liquid waste, which comprises: 
a housing defining a generally vertical chamber hav 

ing a lower vaporizing zone, an intermediate com 
bustion zone means, and an upper exhaust zone, 
said zones being aligned and in fluid communica 
tion; 

a stationary vaporizing surface disposed in and ex 
tending across said vaporizing zone, said vaporizing 
surface being aligned with said combustion zone 
means; 

means for delivering a stream of combustible organic 
liquid waste onto said vaporizing surface from at 
least one location above and adjacent the edge of 
said vaporizing surface so as to provide a thin film 
of said liquid extending across said vaporizing sur 
face; 

a start-up burner means disposed in said vaporizing 
zone for initially heating said vaporizing surface to 
a temperature such that it vaporizes the thin film of 
liquid waste disposed thereon, said start-up burner 
means being adapted to initially ignite the vapor 
ized liquid waste; 

means for introducing combustion air into said com 
bustion zone means at a location spaced above said 
vaporizing zone so that the combustion air mixes 
with the vaporized liquid waste from said vaporiz 
ing zone and maintains the combustion thereof; 

said combustion zone means being disposed above 
said vaporizing zone so as to provide a substantially 
unobstructed fluid communication therebetween, 
said unobstructed fluid communication permitting 
a sufficient portion of the heat generated in said 
combustion zone means to radiate down to the sur 
face of said liquid film and to said vaporizing sur 
face so as to provide a rapid enough vaporization 
of said liquid film to maintain a continuous com 
bustion of vaporized liquid waste in said combus 
tion zone means without continued use of said 
start-up burner. 

9. The apparatus of claim 8 wherein said means for 
delivering said organic liquid waste onto said vaporiz 
ing surface is insulated from the heat radiated from said 
combustion zone means down to said vaporizing zone. 

10. The apparatus of claim 9 wherein said means for 
delivering said liquid fuel includes low pressure meter 
ing means. 

2k k + k : 


