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57 
A process and burner installation for burning combus 
tible waste product sludges containing solid particu 
late contaminants, including a nozzle chamber 
adapted to mix the waste sludge with pressurized air. 
The static air pressure in the nozzle chamber is main 
tained at a predetermined pressure head in order to 
regulate the inlet of sludge to the chamber, so as to 
thereby effect control over the ratio of sludge to air in 
the mixture formed for burning. 

ABSTRACT 

6 Claims, 3 Drawing Figures 
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INSTALLATION FOR BURNING COMBUSTIBLE 
MIXTURES 

This application is a divisional application of Ser. No. 
100,968, filed Dec. 23, 1970 and now U.S. Pat. No. 
3,659,786. 
This invention relates to a process and installation for 

burning combustible mixtures and, more particularly, 
to a process and installation for burning pumpable ho 
mogenized combustible mixtures such as oily sludges or 
the like containing particulate contaminants. 

In industry, the disposal of many types of residual or 
waste products creates complex and burdensome tech 
nological problems. In particular, waste products in in 
dustries such as, for example, petroleum processing 
plants, oil refineries, petrochemical plants and indus 
trial manufacturing plants, produce large quantities of 
waste products containing dirty oil substances, oily liq 
uid refuse, waste and emulsifier oils, organic residues 
such as varnishes and solvents which form oily sludges 
containing solid particles, which must be disposed of 
economically while considering the possible effects of 
polluting streams and the environment in the dumping 
of these waste products. Furthermore, quite similar se 
rious problems arise in the disposal of biological sew 
age, and from the disposal of oily scum and sediment 
containing sludges resulting from waste water clarifica 
tion, particularly from clarification processes relating 
to inorganic and/or organic flocculants. 

FIELD OF THE INVENTION 

A particularly desirable process in the treatment of 
these types of residual waste products has been the 
combustion or burning thereof, which will, in effect, 
eliminate the pollution of streams and environs into 
which such waste products have previously been 
poured. Although various processes and installations 
for the combustion or burning of such oil-bearing, sol 
ids containing sludges have been heretofore proposed, 
these have encountered considerable technological 
problems during practical application thereof when the 
waste products being burned have not been extensively 
pre-treated. In effect, in prior art processes for burning 
combustible waste sludges, the solid or particulate con 
taminants in the sludges or mixture being burned have 
generally tended to clog and foul valves and shuttle 
cocks in the conduits supplying the sludges, thereby ad 
versely affecting any practicable control or regulation 
of the volume and consistency of the waste sludge ma 
terial being pumped through the waste disposal system. 
Consequently, combustion of such sludges through 
prior art installations at best has afforded to be erratic 
and resulted in frequently incomplete burning of the 
waste material. 

It has also been difficult to provide installations for 
the complete combustion or burning of oily sludge 
waste products which are operative for extensive peri 
ods of time. Since solids particulate containing waste 
sludges can only be burned in presently available burn 
ers providing adequate pumping pressure is supplied 
thereto, pumps which must provide this pressure have 
been subjected to undue wear and tear causing fre 
quent pump breakdowns, resulting from the inherent 
deleterious nature of the waste sludges containing the 
particulate contaminants, thereby rendering such waste 
product combustion processes and installations costly 
and inefficient in operation. 
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2 
It has been now proposed to provide specialized 

burner installations in which solids containing oily 
sludges are burned through a process whereby the 
sludges are admitted to an inner tube containing a flow 
nozzle having relatively large dimensions. The inner 
tube is positioned within a secondary conduit which 
conveys combustion assisting air to the waste sludge in 
a vortex stream adjacent to the ignition nozzle of the 
burner. Although this may provide generally satisfac 
tory burning performance, the quantity of sludge being 
burned is controlled by a complex valve arrangement 
and pressure generating pump which are subject to the 
wear and tear and breakdowns of earlier combustion 
installations for waste products or sludges. 

In another prior art process and apparatus for burn 
ing oil-bearing, solids contaminated waste sludges, the 
sludges are introduced into the inner casing of a com 
bined gas-oil burner of generally known standard type 
construction. This particular burning process requires 
that the waste sludges be pumped into the burner by an 
intricate pumping system wherein the quantity of 
sludges being consumed in the burning process is con 
trolled by a suitable valve arrangement. Accordingly, 
as in the previously discussed processes and installa 
tions for combusting the sludges or waste products, 
there is again the problem of undue wear and tear of 
the various components of the installation, which leads 
to the rapid deterioration of the burning process, 
thereby rendering these installations inefficient and re 
sulting in an incomplete burning of the waste sludge. 

SUMMARY OF THE INVENTION 
The waste product or sludge burning process and in 

stallation according to the present invention is designed 
to obviate the drawbacks and disadvantages encoun 
tered in presently used systems for disposing of un 
treated and industrial waste sludges of a combustible 
nature containing solid particulate contaminants. To 
this effect, the present inventive combustion process 
contemplates the burning of pumpable homogenized 
combustible waste mixtures containing oil-bearing 
sludges, which include a proportion of particulate or 
solid contaminants in an unique and novel installation 
wherein regulated volumes of pressurized combustion 
supporting air are mixed with regulated quantities of 
the combustible waste sludge prior to combustion 
thereof, and wherein the proportions of the sludge rela 
tive to the volume of air are continuously determined 
and controlled by adjusting the inlet pressure of the air 
to thereby vary the effective inlet rate or area for the 
sludge into the burner installation. Consequently, by 
predetermining the pressure of the inlet air, thereby 
regulating the conditions under which the air and waste 
sludge are admixed prior to combustion, optimum ra 
tios between the air and the combustible waste sludge 
are attained at all times to effect complete and efficient 
burning of the combustible sludge-air mixture. 
Another feature of the present invention lies in the 

provision of an installation for effecting the combustion 
process for oil-bearing waste sludges as described 
herein, which will essentially eliminate the need for 
valve and pumping elements which are subjected to 
undue wear and tear. In this connection, the novel in 
stallation includes a nozzle chamber arrangement 
whereby an oil-bearing, solid contaminants containing 
waste sludge is mixed with air to form a combustible 
sludge-air admixture, and wherein the optimum ratio 
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between the air and oil-bearing sludge is determined by 
the internal pressure head within the nozzle chamber 
responsive to the inlet pressure provided by the air. 
This installation, as may be readily ascertained, gener 
ally obviates the need for complex pumping and valve 
arrangements required in prior art combustion installa 
tions. 
Accordingly, it is a primary object of the present in 

vention to provide for a process for burning pumpable, 
homogenized combustible waste product mixtures, 
such as oil bearing sludges and the like which contain 
solids particulate contaminants. 
Another object of the present invention is to provide 

a process for burning combustible waste product mix 
tures comprising an admixture of solids contaminated 
oil-bearing sludges and air in which the ratio of air to 
the oil bearing sludge is maintained within a predeter 
mined range by regulating the pressure of the air being 
supplied to the combustible waste product mixtures. 

Still another object of the present invention is to pro 
vide a process for burning combustible mixtures of ho 
mogenized oil-bearing sludges containing solid contam 
inants and including combustion supporting air, 
wherein the proportion of the volume of air to the 
quantity of oil-bearing sludge is continuously moni 
tored by varying the pressure relationship of the inlet 
air to the oil bearing sludge so as to regulate the input 
of sludge relative to the input of air. 
A further object of the present invention is to provide 

a process for burning combustible admixtures of com 
bustion supporting air and solids-contaminated oil 
bearing waste product sludges wherein the process is 
carried out under controlled pressure conditions and 
including the addition of a supply of a secondary com 
bustion supporting air to enhance the combustion 
properties of the combustible admixture. 
A still further object of the present invention is to 

provide an installation for burning combustible homog 
enized mixtures of oil-bearing solids-contaminated 
waste product sludges and combustion supporting air 
under pre-determined conditions adapted to maintain 
an optimum ratio between the sludges and air so as to 
effect complete combustion of the combustible mix 
ture. 
A yet further object of the present invention is to pro 

vide an installation for burning solids-contaminated 
waste product sludges admixed with air under pre 
determined conditions, and which includes pumping 
means for homogenizing the waste product sludges. 
Yet another object of the present invention is to pro 

vide a burner installation for waste products or the like 
including novel burner nozzle structure adapted to 
admix combustion supporting air and oil-bearing sol 
ids-contaminated waste product sludges under con 
trolled pressure conditions for determining optimum 
air to sludge ratios so as to effect the complete and effi 
cient burning of the admixed air and waste sludges. 

BRIEF EDESCRIPTION OF THE DRAWINGS 

In order that the invention may be more clearly un 
derstood and readily carried into effect, reference may 
now be had to the accompanying drawings, in which: 
FIG. 1 illustrates a burner nozzle and mixing cham 

ber arrangement for carrying out the combustion pro 
cess according to the present invention; 
FIG. 2 illustrates a burner installation, partially in 

schematic, according to the present invention; and, 
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4 
FIG. 3 illustrates a modified embodiment of a burner 

installation according to the present invention. 
DETAILED DESCRIPTION OF THE DRAWINGS 

Referring now in detail to the drawings, wherein like 
reference numerals designate corresponding parts 
throughout the several views, a burner nozzle and mix 
ing chamber arrangement 1 includes a nozzle holder 2 
consisting of an elongated tubular conduit, which ex 
tends at its forward or downstream end into a burner 
nozzle 3. The rear or upstream end of the nozzle holder 
2 extends into an air inlet conduit 5 through which 
pressurized air may be conveyed into the nozzle holder 
2. 
The volume and pressure of the air conveyed into 

nozzle holder 2 through conduit 5 is regulated by 
means of a suitable control valve 4 positioned at the 
inlet end of conduit 5, and with the valve being con 
nected to a suitable source of pressurized air (not 
shown). 
A conduit 6 is adapted to convey a homogenized oil 

bearing waste sludge containing solid particulate con 
taminants into the upstream end of nozzle holder 2 
through an inlet aperture formed in conduit 5 adjacent 
the upstream end of conduit 2. The inlet aperture for 
the sludge at the juncture of conduit 5 and conduit 6 
essentially defines a sludge inlet area 7 to the nozzle 
holder 2. 
As the sludge is conveyed from conduit 6 through 

inlet area 7 into the upstream end 8 of nozzle holder 2, 
it is admixed with the pressurized air being supplied 
through conduit 5 into nozzle holder 2. Effectively, 
nozzle holder 2 then becomes a mixing chamber for the 
air and sludge, whereby these are admixed into a com 
bustible sludge-air mixture 9. The sludge-air mixture 9 
is continuously conveyed, under the pressure existing 
within the nozzle holder 2, toward burner nozzle 3 and 
ejected into the burning chamber of a burner installa 
tion, to be described in detail herein below. 

In order to enhance the combustion properties of the 
sludge-air mixture 9, secondary air may be supplied to 
the mixture 9 in the region of burner nozzle 3 prior to 
ejection of the mixture into the burner. In order to sup 
ply the secondary air to the mixture, a duct 10 is posi 
tioned about nozzle holder 2 so as to define an annular 
passageway therebetween. The duct 10 has a closed up 
stream end portion, and includes a conduit and regulat 
ing valve 1 connected to a suitable source of secon 
dary air (not shown) which may be the same as that for 
the primary air. A plurality of apertures may be pro 
vided in the wall of nozzle holder 2 adjacent the down 
stream end thereof so as to receive secondary air from 
the annular passageway formed between nozzle holder 
2 and duct 10. A plurality of diagonal vanes 12 may be 
positioned in the annular passageway defined by duct 
10 and nozzle holder 2, in order to create vortex flow 
and agitation of the secondary air supplied through 
valve arrangement 11, which will further assist in the 
mixing of the secondary air with the sludge-air mixture 
9 so as to enhance the combustion property of the air 
and the mixture. 
The homogenized sludge conveyed into nozzle 

holder 2 from conduit 6 is supplied thereto under a 
pressure head of at least 3 meters of water, and prefera 
bly at a pressure head in the range of about 4 to 10 me 
ters of water. Concurrently, the primary air supplied to 
the nozzle holder 2 through conduit 5 is maintained at 
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a static pressure head of at least 20 meters of water 
higher than the static pressure of the sludge-air mixture 
9 in the upstream region 8 of nozzle holder 2. This will 
regulate and vary as required the effective inlet area 7 
of the sludge entering the upstream end 8 of nozzle 
holder 2, thereby proportioning and defining the ratio 
between the volume of air entering through conduit 5 
and the quantity of homogenized sludge entering 
through inlet area 7 from conduit 6. By maintaining the 
pressure head of the air entering through conduit 5 into 
the nozzle holder 2 at predetermined levels, the effec 
tive inlet area 7 for the sludge may thus be varied due 
to the back pressure created by the sludge-air mixture 
9 in nozzle holder 2. As a result, it is possible closely 
to control the inlet quantity of sludge passing through 
inlet area 7 into the upstream end 8 of the nozzle 
holder, thereby assuring that the ratio of air to sludge 
forming the combustible mixture will be maintained at 
optimum condition for complete and efficient burning 
of the mixture 9 when ejected from burner nozzle 3. 
Referring to the burner installation of FIG. 2 of the 

drawing, the nozzle arrangement illustrated in FIG. 1, 
is shown connected to a hopper or tank 13 which re 
ceives a supply of solid particulate-contaminated oily 
sludge waste material from a sewage plant or industrial 
installation. The tank 13 may comprise a generally con 
ical tank structure having an outlet conduit 14 con 
nected to the inlet end of a homogenizing pump 15 
which sucks the solids contaminated sludge from the 
tank 13. The homogenizing pump 11, in effect, mixes 
and homogenizes the sludge and solid particles therein 
to form a sludge mixture having a somewhat greater 
consistency throughout by breaking up some of the 
solid particles and distributing these throughout the liq 
uid of the sludge in a more evenly distributed suspen 
sion. The pump 15 may be a commercial mixing or 
wobble pump, which is adapted simultaneously to ho 
mogenize the sludge and to produce the required pres 
sure head in excess of 3 meters of water for the sludge 
entering the nozzle holder 2 from conduit 6. The ho 
mogenized sludge mixture is then conveyed from the 
mixing pump 15 under pressure through a return con 
duit 16 back into the tank 13 so as to be further mixed 
with additional waste products being conveyed into the 
tank 13 from the sewage plants or industrial installa 
tion. This will increase the extent of mixing and homog 
enizing of the sludge mixture before it is sucked into 
the mixing pump 15, thereby providing a sludge of 
greater homogeniety being supplied to conduit 6 for 
burning. 
Conduit 6 is connected into the return conduit 16 so 

as to enable tank 13 to receive at least a portion of the 
homogenized sludge being pumped from mixing pump 
15 to pump the homogenized sludge back into tank 13. 
The quantity of homogenized sludge being conveyed 
through a conduit 6 from return conduit 16 is regulated 
by means of a metering valve 17 positioned in conduit 
6. 
As is shown in FIG. 2, the sludge-air mixture 9 in noz 

zle holder 2 is ejected through burner nozzle 3 into a 
suitable burner construction preferably comprising a 
rotating drum 18 which will assure the complete com 
bustion of the mixture, reducing the latter to ashes 
which may be readily removed by suitable means. 
The embodiment of the burner installation illustrated 

in FIG. 3 of the drawings is essentially quite similar to 
that described with reference to FIG. 2. In this embodi 
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6 
ment, however, in order to afford greater flexibility or 
control in supplying sludge to the nozzle holder 2 from 
return conduit 16, a plurality of take-off conduits 6a, 
6b, etc., may be connected into return conduit 16 and 
joined into the common conduit 6. Each of the cut-off 
conduits 6a, 6b, etc., includes a metering valve arrange 
ment 17a, 17b, etc., analogous to metering valve 17 in 
conduit 6. Although the drawing only illustrates two 
branch conduits 6a, and 6b, any number as required 
may be utilized for connection into return conduit 16. 
This will afford greater flexibility and control in tapping 
various quantities of homogenized sludge being pro 
cessed through return conduit 16 under the pressure 
generated by homogenizing and mixing pump 15, while 
concurrently affording greater control over the pres 
sure head on the sludge being fed into nozzle holder 2 
through the sludge inlet area 7. 

In this embodiment, a bucket conveyor system 20 is 
adapted to convey quantities of homogenizable solids 
into the conical tank 13 for mixing with the waste 
sludges contained therein. This particular aspect of the 
invention is of particular significance in the petroleum 
processing industry, wherein an accumulation of spent 
bleaching earths do not permit the relegation thereof to 
a dump, or conveyance into a stream, because of the 
high oil and paraffin wax contents in the bleaching 
earths. Subsequently, the collective waste slurry or 
sludge and bleaching earths in the tank 13 are sucked. 
into and through the mixing pump 15 for homogeni 
zation thereof prior to recirculation through return 
conduit 16 or prior to being supplied to nozzle holder 
2 through conduit 6. 
At times it may be advantageous to increase the solu 

bility of the paraffin wax content in the bleaching 
earths with the waste sludge contained in tank 13. In 
order to accomplish this, steam may be added to the 
sludge in tank 13 by means of a suitable steam pipe 21, 
so as to heat the sludge mixture in tank 13 to a temper 
ature range of about 80° to 95°C., thereby increasing 
the homogenization properties of the solid particles 
containing waste product sludge. 
A particular aspect of the present burner process and 

installation lies in that it can effectively homogenize 
and burn oil-bearing sludge mixtures containing an oil 
content varying of from about 50 to 90 percent, a water 
content of from 10 to 40 percent and a solids or 
particulate-contaminant content of from about 0 to 10 
percent. Heretofore, prior art processes and installa 
tions for burning sludges have been unable to success 
fully and economically burn mixtures containing these 
particular component percentage range contents. 

In addition to the foregoing, the inherent net heating 
value of the sludge-air mixture 9 ejected through 
burner nozzle 3 from nozzle holder 2 may drop upon 
occasion below approximately 4,000 Kcal/Kg, which 
would, in effect, provide a mixture wherein combustion 
is no longer self-supporting upon ejection into the 
burner 18, and wherein the combustion must then be 
supported by adding auxiliary fuel to the mixture. In 
order to accomplish this, suitable combustion addi 
tives, comprising fuels, or similar combustible material, 
may be injected into the sludge-air mixture 9 in nozzle 
holder 2 adjacent the region of the burner nozzle 3, 
through suitable fuel injection means so as to mix with 
the sludge-air mixture 9 and increase its inherent heat 
ing value to a point whereby the combustion of the mix 
ture would be self-supporting. 
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Although there is no particular limitation as to the 
size and capacity of a burner installation for carrying 
out the process according to the present invention, it 
has been found that a burner having an output capacity 
of approximately 200 to 600 kilograms of sludge-air 
mixture per hour at a net heating value of the sludge-air 
mixture of 4,000 to 9,000 Kcal/Kg is deemed to be eco 
nomically feasible, when connected to a waste disposal 
tank, corresponding to tank 13, adapted to receive 
waste sludges and having a capacity of 3 to 4 cubic me 
ters. Larger installations, having capacities exceeding 5 
tons/hr of mixtures may also be considered as practica 
ble. The tank 13 includes a sump 22 at the bottom 
thereof in which larger non-homogenizable solids and 
foreign bodies in the waste sludges, such as bits of 
metal, can be collected and removed from time to time 
by means of a slide extractor 23 so as to prevent these 
solids being sucked into and possibly damaging the 
mixing and homogenizing pump 15. 
As discussed hereinabove, the process and burner in 

stallation of the present invention provides for the com 
plete and efficient combustion of pumpable solids 
contaminated combustible waste sludge mixtures, in 
cluding homogenizable waste products, which may 
contain bleaching earths and including the combina 
tion of numerous sedimentary and residual waste prod 
ucts from industry and sewage disposal plants. These 
solids contaminated sludges may consist of clarified 
sludges formed particularly from biological sewage dis 
posal and/or dirty oils and similar oily liquid refuse em 
anating from petroleum processing plants such as oil 
refineries and petrochemical oil plants; and/or salvage 
oils and waste oils such as used engine oils, lubricating 
oils and emulsifier oils; and/or organic residues from 
varnish and solvent plants; and/or oily-scum sediment 
sludges from waste water clarification plants, particu 
larly from clarification plants dealing with inorganic 
and/or organic flocculants. These substances, all of 
which are satisfactorily and completely processed and 
burned in accordance with the process and installations 
herein described may include sedimentary and flota 
tion sludges from the mechanical clarification proc 
esses of oil refinery waste waters, cyclate or sludges 
from the mechanical clarification of oily refined waste 
waters containing ferric chloride and sedipur fillers 
commercially marketed by Badische Anilin and Soda 
Fabrik, Germany, and including muddy sludge oils and 
oil bleaching earths. 
While there has been shown what is considered to be 

the preferred embodiments of the invention, it will be 
obvious that modifications may be made which come 
within the scope of the disclosure of the specification. 
What is claimed is: 
1. A burner installation for burning a pumpable com 

bustible mixture, such as oil-bearing sludges or the like, 
containing particulate contaminants, comprising: 
burner nozzle means, said burner nozzle means in 
cluding an elongate chamber having a nozzle tip at 
one end thereof, 

means for supplying a controlled volume of pressur 
ized primary air to said chamber; 

means for conveying a quantity of said sludge into 
said chamber at a point adjacent the end of said 
elongate chamber remote from said nozzle tip in 
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8 
predetermined controlled proportion to the vol 
ume of said primary air, said chamber being 
adapted to mix said primary air and said sludge to 
form a combustible sludge-air admixture therein; 

said air supplying means comprising regulating valve 
means adapted to adjust the static pressure head of 
said primary air to vary the effective sludge inlet 
area into said chamber and thereby regulate the 
ratio of primary air and sludge in said chamber, and 
said pressure in said chamber being effective to 
continuously eject said admixture through said 
nozzle tip from said chamber into said burner, 

means for supplying a controlled quantity of pressur 
ized secondary air to the sludge-air admixture in 
said chamber, said last-mentioned means compris 
ing a chamber encompassing said nozzle chamber 
so as to define an annular passageway therebe 
tween; and 

aperture means in the wall of said nozzle chamber to 
facilitate flow of said secondary air from said pas 
sageway into said nozzle chamber in the region of 
said nozzle tip. 

2. A burner installation as claimed in claim , includ 
ing vane means interposed in said annular passageway 
so as to generate turbulent vortex flow of said secon 
dary air into said nozzle chamber to enchance the con 
bustion rate of said sludge-air admixture. 

3. A burner installation as claimed in claim 1, com 
prising; 
tank means for said particulate-contaminated sludge; 
pump means for homogenizing said sludge; 
conduit means interconnecting the intake end of said 
pump means and said tank means for conveying 
sludge from said tank means to said pump means, 
said pump means homogenizing and pressurizing 
said sludge, - 

return conduit means interconnecting the outlet of 
said pump means and said tank means to re-convey 
said homogenized pressurized sludge to said tank 
means, and 

branch conduit means including flow valve means ex 
tending from said return conduit means to the 
sludge inlet of said nozzle chamber for conveying 
at least a portion of said homogenized sludge 
thereto under controlled conditions. 

4. A burner installation as claimed in claim 3, includ 
ing a plurality of said branch conduit means intercon 
necting said return conduit means and the sludge inlet 
of said nozzle chamber, so as to convey one or more 
component portions of said homogenized sludge to said 
nozzle chamber under controlled conditions. 

5. A burner installation as claimed in claim 3, com 
prising; 
conveying means adapted to add particulate contam 

inants including homogenizable solids, such as oily 
and waxy bleaching earths or the like, to the sludge 
in said tank means for mixing with said sludge. 

6. A burner installation as claimed in claim 3, com 
prising; 
means for supplying a quantity of steam to said tank 
means for heating the sludge therein to a tempera 
ture of about 80° to 95°C. 
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