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1. Introduction  

 Incineration systems are designed to destroy only 

organic components of waste, but most HWs contain 

both combustible organics & non-combustible inorganics 

 By destroying the organic fraction and converting it to 

CO2 and water vapor, incineration reduces the waste 

volume and the threat of toxic organics to environment. 

 HW come in liquid, solid and semi-solid forms. 

 Many HW incinerators are concerned with Iiquid wastes. 
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1. Introduction 

 Good combustion is good oxidation 

of the organic components; C & H.  

 To achieve this, air must be 

thoroughly mixed with the C and H 

of the waste to produce a 

stoichiometric product of CO2 & H2O.  

 Unfortunately, air also contains 79% N2, which is inert 

and gets in the way of the combustion process.  
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1. Introduction 

 The complete oxidation of C and H occurs at some 

prescribed Time, Turbulence (Mixing) and Temperature.  

 Decrease one of these factors, the other two must be 

increased to achieve the same combustion efficiency. 

 For this reason, few combustion reactions are complete 

at their min. theoretical tempature or with exactly the 

theoretical amount of air to provide stoichiometric 

amounts of O2 for C and H in the waste (fuel). 
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2. Combustion 

 Typical combustion process reactions 

 C + 2(O2 + N2)  CO2 + 2N2 + O2 + Heat 

 H2 + 2(O2 + N2)  H2O + 2N2 + 3O2 + Heat 

 CH4 + 3(O2 + N2)  CO2 + 2H2O + 3N2 + O2 + Heat 

 Combustion of HWs does not differ from combustion of 

fuels except that HWs contain many different organics.  

 Every waste has a measurable heating value (Btu/lb) 

which can be determined by bomb calorimetry.  

 The heating values of most common waste chemicals 

and mixtures are available from the literature. 

Bomb calorimeter 
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2. Combustion 

Table 12-2.  

Miscellaneous waste data 

 

This chart shows the various 

Btu values of materials 

commonly encountered in 

incinerator designs. The values 

given are approximate and may 

vary, depending on their exact 

characteristics or moisture 

content. 

LaGrega et al., 2001 
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Excess air 

 When organic wastes are burned with a stoichiometric 

amount of O2, the products should not include any O2.  

 Perfect combustion is an infinitely narrow line between 

excess- and starved-air combustion (pyrolysis) and is not 

possible in commercial burners or incinerators. 

 Incinerator's must always utilize excess air to achieve 

combustion; however, they may accomplish this in two 

stages-the first stage operating under starved air 

(pyroliticaIly) and the second with an excess of air.  
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Fuels 

 Organic wastes often have heating values high enough 

to support combustion. In such systems auxiliary fuel is 

needed only for ignition of the waste.  

 In many HW incineration applications, heating value of 

HW is low, so fuels must be used to bring the waste to a 

temperature where rapid oxidation of organics can occur 

 Fuels used in an incineration system to provide auxiliary 

heat may be any commercially available fuel such as 

natural gas, LPG, fuel oil or possibly a waste fuel (e.g. 

spent solvent mixture), which may not be a HW. 
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Wastes containing sulfur, halogens, 

nitrogen and inorganics 

 Combustion of wastes containing sulfur produces SO2.  

 Halogen containing wastes (Cl, F & Br) produce the acid 

halogen gas (HCI, HF and HBr) in a combustion reaction. 

 Nitrogen compounds in the fuel present a complication 

because they form NOx during combustion. 

 NOx (NO & NO2) are also formed in combustion of fuels 

that do not contain N by a process called N-fixation.  

 NO2 is not generally present in flue gases above 1200°C.  

 NO is the predominant NOx in the flue gas. 
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Metals 

 Inorganic components of wastes fed to an incinerator 

cannot be destroyed, only oxidized.  

 Metals that enter combustion process as a component of 

HW exit as metal oxide. 

 If the metal enters the process as a metal salt that has a 

boiling point lower than incinerator temperature, it may 

vaporize, not oxidize and therefore be present in flue gas 

 Most metal compounds will remain in the bottom ash, but 

the volatility of certain metals (As, Sb, Cd and Hg) can 

create problems in the flue gas. 
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3. Gases and Vapors 

 Waste gases usually consist of a hydrocarbon or a 

mixture of hydrocarbons in air.  

 They may be in such high concentrations that ignition is 

not possible until more air is added and are called above 

the higher explosive limit (HEL). 

 Mixtures of hydrocarbon vapors in air that can be ignited 

are called within the explosive range.  

 Mixtures with low hydrocarbon concentrations that cannot 

be ignited are called below lower explosive limit (LEL).  

 Most hydrocarbon air mixtures are of this type. 
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Flares 

 Flares are used for waste gases 

that are above the HEL and may 

be mixed with air, ignited and 

burned cleanly.  

 Unfortunately, few waste gases 

are burned cleanly under these 

conditions so a steam injection 

method was conceived to provide 

for clean burning by providing 

mixing energy at the flare tip 
FIGURE 12-6. Flare tip used for 

combustion of waste gases that are 

above HEL (LaGrega et al., 2001) 
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Catalytic VOC incinerators 

 Low concentrations of VOC in air can be effectively 

removed by catalytic incineration. 

 VOC-air stream is heated to a temperature at which the 

VOC will begin to bum on the surface of the catalyst.  

 The catalyst (a noble metal, e.g., Pt or Pd) enhances 

the combustion reaction and causes oxidation of VOCs 

on the catalyst surface with very little heat loss.  

 Therefore, catalytic incineration of VOC-air mixtures 

usually occurs at lower temperatures than thermal 

incineration and less auxiliary fuel is used. 
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Catalytic VOC incinerators 

 Catalysts are subject to poisoning (which lowers their 

effectiveness) by a variety of elements and chemical 

compounds such as chlorine, sulfur, and vanadium. 

 Heat recovery is a part of most catalytic systems.  

 The incoming VOC-air mixture is preheated by the 

gases exiting the catalyst. 
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Thermal VOC incinerators 

 No catalyst is used to remove the VOC in air.  

 The incoming VOC-air mixture must be heated to a 

temperature where the VOC will be oxidized.  

 Most VOCs are reduced to desirable levels at exit gas 

temperatures of 815 oC. 

 It consists of a fuel burner firing into a chamber where 

the VOC-air mixture is mixed with combustion products 

and achieve the desired temperature for at least 0.5 s.  

 Heat recovery is done usually by preheating the cold 

incoming VOC-air stream with the hot effluent gas. 
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Thermal VOC incinerators 

FIGURE 12-7. Thermal VOC incinerator (LaGrega et al., 2001) 
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4. Liquid Injection Incinerators 

 The greatest proportion of HW incinerators in operation 

today are the liquid injection (LI) type.  

 Various types of incinerators burn liquid wastes along 

with solids, sludges and slurries.  

 The pumpable liquid HW is burned directly in a burner 

or injected by atomizing nozzles into the flame zone or 

combustion zone of the incinerator chamber.  

 The heating value of HW is the primary determining 

factor for the location of the injection point. 
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4. Liquid Injection Incinerators 

 Operates at a temperature 

between 1000 oC and 1700 oC.  

 Residence time may vary from 

milliseconds to 2.5 s.  

 The atomizing nozzle is a 

critical part of the system 

because it divides the liquid 

waste into fine droplets. 

 Viscosity of HW determines the atomization of a liquid.  
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Determination of HW properties 

 Physical, chemical & thermodynamic properties of HW 

must be considered in the design of an incinerator. 

 Most operators require a sample of the waste before 

providing a treatment cost to the generator.  

 This sample is analyzed, a treatment and handling 

regimen is developed and a price for treatment and unit 

disposal is provided to the generator.  

 If the generator accepts this price then a contract is 

prepared that sets the responsibilities of both parties. 
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Determination of HW properties 

 When the HW is received at the facility, it is analyzed to 

determine if the waste meets the criteria of the contract.  

 If an initial sample of a HW indicates a heating value of 

10.000 Btu/lb, the contractor might offer the generator 

an attractive disposal price because it will reduce the 

amount of auxiliary fuel needed in the incinerator.  

 If the actual waste received has a heating value of only 

2000 Btu/lb then the generator has misrepresented the 

waste and the contractor needs to charge a higher cost.  
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Determination of HW properties 
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Determination of HW properties 

 The following information on the waste to be burned in 

the incinerator is required to design and properly 

engineer the total system and the auxiliary components. 

 Chemical composition 

 Heat of combustion 

 Viscosity 

 Corrosivity 

 Reactivity 

 Potential for polymerization 

 Ash content 

 Ash fusion temperature 
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Atomizers 

 Method of injecting liquid into incinerator furnace is one 

of the most important features of a well-designed system  

 The reasons for injecting the Iiquid as a fine spray are: 

 To disperse the liquid as a fine mist mixed with air for 

efficient combustion 

 To develop the desired pattern for the liquid droplets in the 

combustion zone with sufficient penetration & kinetic energy 

 To control the rate of flow of the liquid discharged to the 

combustion system 
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Combustion air systems 

 Proper mixing of combustion air with the atomized liquid 

droplets is very important. 

 As the liquid is vaporized and superheated to ignition 

temperature, oxygen reacts with the hydrocarbon vapor 

to combust and produce heat.  

 As this occurs, there is a sudden rise in temperature, 

increasing the velocity of the gases in the area 

surrounding the droplet, which causes greater mixing 

and completes the reaction. 
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Combustors (burners) 

 In LIs, primary & secondary combustion units are utilized 

 Primary units are used to burn HWs having sufficient 

heating value to burn without the need for auxiliary fuel.  

 With good burner design, heating values from approx. 

2500 kcal/kg (4500 Btu/lb) and above can be burned 

without the use of auxiliary fuel.  

 The burner design (air mixing, turbulence) determines 

the minimum heating value waste that can be burned 

without need for auxiliary fuel. 
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Combustors (burners) 

 A high-intensity burner would be 

able to oxidize a 2500 kcal/kg 

(4500 Btu/lb) waste material at 

2200°F with 10% excess air. 

 A low-intensity burner operating at 

40% excess air and 2200°F would 

be limited to a min. heating value of 

3220 kcal/kg (5800 Btu/lb).  

 This bumer would require auxiliary 

fuel to properly bum a 2500 kcal/kg 

(4500 Btu/lb) waste. 
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5. Solid Waste Incineration 

 Solid waste combustion occurs in suspension, on a grate 

or on a solid hearth.  

 HW incineration is mainly performed in suspension and 

hearth-type systems.  

 The rotary kiln incinerator accounts for 75% of all HW 

incinerators in the US that handle liquid and solid waste.  

 Fixed-hearth incinerator accounts for 15%, multiple-

hearth and fluidized bed incinerators account for 10%.  

 All of these systems also can burn liquid HWs. 
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Grate-type incinerators 

 Stationary grate-type incinerators, which burn the waste 

on metal grates, provide air circulating below, above and 

through the waste.  

 Generally not suitable for HWs because temperatures 

required for waste destruction may destroy the grates.  

 Suitable for waste that is supported on the grate and will 

not fall through to the ash pit until it is burned.  

 Burning cellulosic wastes (wood and paper) is the most 

practical use for most grate-type incinerators. 
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Hearth-type incinerators 

 Most HW is burned in hearth-type systems, of which 

there are several basic types: 

 Rotary kiln 

 Controlled-air or two-chamber fixed-hearth incinerator 

 Multiple-hearth incinerator 

 Monohearth incinerator (seldomly used) 
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Rotary kiln 

 The rotary kiln consists of a refractory-lined cylindrical 

chamber that sits on a shaft and rotates slowly (0.5 to 2 

rpm) on its longitudinal axis.  

 The kiln is sloped 1 to 2 o from the feed end to the ash 

discharge end so that the waste moves horizontally as 

well as radially through the cylinder.  

 Waste burns as it moves toward the ash discharge end. 

 Flue gases pass into a secondary combustion chamber , 

heated to a higher temperature for complete destruction. 
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Fluidized-bed incinerators 

 A fluid hearth consisting of sand or alumina is utilized on 

which combustion occurs.  

 Airflow from below with sufficient pressure will fluidize 

the bed of sand.  

 This is a fluid bed in which the particles of the bed are in 

suspension, but do not flow out of the system.  

 Waste is injected into this fluidized bed, either as liquid, 

sludge or uniformly sized solid. 
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Fluidized-bed incinerators 

 The air used to fluidize the bed is heated to at least the 

ignition temperature of the waste, and the waste begins 

to burn (oxidize) within the bed.  

 Most of the ash remains in the bed while some exits the 

incinerator into the air pollution control equipment. 

 Exiting hot flue gases can be used in a boiler or to 

preheat combustion air. 
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Fluidized-bed incinerators 

FIGURE 12-18. Fluid-bed incinerator types (LaGrega et al., 2001) 
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Oxidation versus pyrolysis 

 There are two operating modes for HW incinerators; 

 Oxidizing (excess air) and  

 Pyrolytic (starved air).  

 These modes apply to the first combustion stage only, 

because complete oxidation of flue gases is required to 

make them acceptable for release to the atmosphere. 

 The two-chamber, controlled-air type hearth system is 

oftenly operated in a pyrolytic (oxygen-starved) mode.  

 The rotary kilns are operated in excess air (oxidizing). 



11/5/2012 

18 

35/69 

Oxidation versus pyrolysis 

 The two-chamber system is designed to be pyrolytic in 

the first stage to reduce gas velocity and therefore, to 

reduce particulate carryover.  

 The partially combusted gases from primary chamber, 

consisting of CO and some H2 are heated and oxidized 

in the second chamber to CO2 and water vapor.  

 However, ash from many of these units often contained 

unacceptable levels of hazardous constituents. 
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Secondary combustion chamber 

 Secondary combustion chamber (SCC) is necessary, 

because the primary chamber does not provide enough 

time, turbulence or temperature to destroy the organic 

components of the HW to the required levels. 

 Primary chamber's function is to volatilize the OF of HW.  

 SCC’s function is to heat the vaporized organics to a 

temperature where they are completely oxidized. 

 This oxidation process occurs at 980 to 1200 oC. 

 SCC is not required to incinerate liquid or gaseous HWs. 
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Secondary combustion chamber 

FlGURE 12-19. Rotary kiln with vertical secondary combustion chamber 

(LaGrega et al., 2001) 
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6. Storage and Feed Systems 

Liquid and sludge storage and feed systems 

 To provide a uniform feed from the storage tanks, good 

mixing is required.  

 Layering or phase separation often occurs in large tanks, 

if liquid wastes are introduced from different sources.  

 Mixing may be accomplished by internal mixers, external 

recycle pumps, and air or steam spargers.  

 Proper venting of storage and mixing tanks is also 

necessary to prevent pressure or vacuum conditions in 

the vapor space of the tank. 
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Liquid, sludge storage & feed systems 

 As storage tank, a vertical vessel supported on legs with 

a maximum capacity of 75 m3 is preferred.  

 Reasons for selecting this configuration: 

 Leak detection from a leg-supported (elevated) tank is 

obviously easier than leak detection from a tank that has a 

flat bottom sitting on a concrete foundation. 

 75-m3 vertical tanks are about the largest size that can be 

reasonably agitated or rnixed by normal methods. 
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Liquid, sludge storage & feed systems 

 Materials of tanks, pumps, mixers, piping, valves and 

nozzles must be compatible with the chemical 

composition of the waste to prevent corrosion & erosion. 

 High-viscosity wastes (slurries & sludges) and liquids 

containing solids present material handling problems. 

 In same cases, pumps may not be practical because of 

the high maintenance costs and shutdowns that result. 

 Pressurizing a storage or feed tank with an inert gas or 

air may be the most economical method of feeding. 
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Solid waste storage & feed systems 

 Solids may be stored either in small containers such as 

drums and boxes, large containers (15-m3 roll-off boxes).  

 Bulk storage is not usual in HW incinerator facilities.  

 Therefore, small containers, steel, fiber and plastic 

drums and similar containers are used for most HW other 

than heavy sludges or contaminated soil.  

 The latter are shipped to incinerator 

in roll-off boxes and stored there until 

processed into the feed system. 
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Solid waste storage & feed systems 

 Covered, dry storage areas are required for roll-off 

containers and for drum storage and processing facility.  

 The proper design of solid waste feed system is vitally 

important to the success of the incineration system.  

 Commercial HW incinerators must provide for feeding: 

containerized waste; bulk waste; contaminated soils; 

oversized items and problem materials. 

 Containers (steel, fiber, or plastic drums) or cardboard 

boxes can be fed directly into a rotary kiln through an 

airlock door by a hydraulic ram feeder. 
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Solid waste storage & feed systems 

FIGURE 12-21. Hydraulic ram feeder. (LaGrega et al., 2001) 
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Solid waste storage & feed systems 

 Containers of all types are preprocessed by pumping and 

bulking the waste into storage tanks for continuous feed.  

 Containers, empty or with some residual waste, can be 

batch-fed to incinerator or shredded & fed continuously. 

 Bulk waste can also be fed by hydraulic ram. It presents 

the same batch charge problem as containers.  

 It also can be fed by gravity through a chute.  

 Continuous feed is still difficult because there is some 

sizing procedure, such as shredding ahead of feeding. 
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Solid waste storage & feed systems 

 The normal heating value for contaminated soils is low.  

 If they are first processed through a sizing system (e.g. 

bar screen), they can be fed best by a screw conveyor.  

 This continuous type of feeder provides uniform feeding 

with variable feed rates depending on heating value. 

 Oversized items, regardless of their heating value, need 

to be reduced in size to be accepted by any feed system.  

 The best feed system, from a combustion standpoint, is 

one that will provide a steady, continuous feed. 
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7. Flue Gas Temperature Reduction 

 When flue gases leave SCC, they are above 1000 oC.  

 They contain particulate matter and may contain acid 

gases such as HCl, Cl2 and other halogens; SO2 and 

possibly P2O5 which must be removed; and heat, which 

also must be removed or recovered.  

 There are two options:  

 recover the heat or  

 cool or quench the gases without recovering any heat. 
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Heat recovery 

 Heat recovery is a major economic consideration 

because heat recovery equipment is expensive and there 

must be a practical use for the recovered heat. 

 The options for heat recovery are the use of; 

 waste heat boilers to generate steam or hot water 

 recuperators to preheat combustion air with the incinerator flue 

gases or to reheat stack gases with flue gases to eliminate the 

stack water vapor plume after a wet scrubber. 
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Heat recovery 

 A waste boiler should be 

capable of handling a high-

temperature, high-particulate, 

high-acid content flue gas.  

 The boiler fired on a waste, 

producing HCl on combustion, 

has a short life because HCl 

condenses on the tubes and 

rapid corrosion results. FIGURE 12-22. Waste heat boiler 

(LaGrega et al., 2001) 
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Flue gas quench 

 The other option for cooling flue gases is to use the 

direct injection of air or water. 

 Water injection is more efficient because of its higher 

specific heat compared to air.  

 Most HW incineration systems cool the flue gases either 

finally or initially by direct injection of water. 

 Many quench systems are concurrent-flow (flue gas and 

water flow in the same direction) because the SCC is 

vertical and the hot gas flow is downward. 
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8. Air Pollution Control 

 Most HW incinerator air pollution systems require two 

functional elements:  

 a system or equipment item that will remove particulates 

from the flue gas stream and  

 a system or item of equipment for the removal of acid gases 

 These two functions may be achieved with wet systems 

or dry systems or with a combination of both. 
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Particulate control 

 Particle density in the flue gas from an incinerator is 

measured in mg/dscm (dry standard cubic meter). 

 Particle density varies widely based on: 

 gas velocity in the incinerator, the higher the velocity, the 

larger the particle capable of being carried and the greater 

the number of particles carried 

 actual particle size, the smaller the particle, the more easily 

it is carried by the flue gas. 
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Particulate control 

 Current regulations in Turkey specify that particulate 

emissions from an incinerator shall not exceed 30 

mg/dscm corrected to 10% O2 in the flue gas.  

 Particle removal can be effected by;  

 gravity separation 

 interference (impacting the particles on another object)  

 centrifugal separation  

 filtration through a filter media,  

 electrostatic separation or  

 sufficiently wetting with water (scrubbing). 
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Particulate control 

 The dry particulate removal methods: 

 impaction-baffles and screens,  

 centrifugal separation-cyclone separators,  

 filtration-fabric filters 

 electrostatic-precipitators 

 Wet methods that employ water as a medium:  

 impaction-packed and tray columns, 

 centrifugal separation-wet cyclones, 

 particle wetting-venturis, 

 particle conditioning and wetting-collision scrubber 

 electrostatic-wet ionizer/precipitator 
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Acid gas removal 

 In a HW incinerator, acid gases (HCl, SO2, HF and HBr) 

has to be removed from flue gas before discharge. 

 Removal of SO2 depends on using a base (lime, NaOH 

or soda ash) for neutralization.  

 The same solution can be used for removal of HCl & HF.  

 Acid gases may be removed using a wet or dry system.  

 The wet system generally has a higher efficiency and 

uses more nearly stoichiometric amounts of base than 

the dry system. 
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Acid gas removal 

 Dry removal systems are dry lime injection and dry 

scrubber (spray dryer). 

 Dry removal systems are usually followed by a fabric 

filter to collect the neutralized acid gas as a salt. 

 Wet removal systems are absorption/reaction-packed 

and tray columns and wetting contactors-venturis 

 In a wet system, the effluent is a salt solution of the acid.  

 Salt solutions (CaCl2, NaCl, CaSO4 or Na2SO4) are 

normally removed from the scrubber continuously and 

treated in on-site wastewater treatment facilities. 
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Acid gas removal 

FIGURE 12-23. Dry-dry injection system (LaGrega et al., 2001) 

The finer the lime particles, the 

better the neutralization efficiency 
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Acid gas removal 

FIGURE 12-24. Wet-dry injection system (LaGrega et al., 2001) 

Lime is fed into hot gas stream as an atomized slurry so that the heat 

from flue gas evaporates the water and acid gases are neutralized. 
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Acid gas removal 

FIGURE 12-25. 

Venturi scrubber 

(LaGrega et al., 2001) 

 Venturi scrubbers are one 

possibility for particulate removal.  

 Simple & robust but require a high 

P drop to remove very fine particles 

to meet required emission levels.  

 Therefore not very energy efficient.  

 They often are equipped with an 

adjustable ‘throat’ to provide 

constant pressure drop over a 

range of gas flow rate conditions. 
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Fans and blowers 

 These components are of prime importance to a 

hazardous waste incinerator because they move air into 

the incinerator and flue gas out of the system.  

 Combustion air for most incinerators is supplied by either 

a forced-draft blower or an induced draft fan or both.  

 HW incinerators are ideally operated under a slight 

negative pressure so that all leakage will be inward 

 However, many LI-type incinerators do operate under a 

positive pressure. 
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Coolers and Condensers 

 Flue gas that passed through a mist eliminator remains 

saturated with water at a temperature > ambient air. 

 When this flue gas exits the stack and is cooled by the 

ambient air, a dense steam plume is formed.  

 This plume is conceived to be particulate air pollution.  

 To overcome this steam plume, many incinerator 

designs employ a condensing step in the process. 

 The condensation is achieved with a direct contact 

system using cooling towers or with a tubular condenser 

employing either air or water to cool the flue gas 
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Stacks 

 At the end of every incinerator there must be a stack to 

release and disperse the flue gases to atmosphere.  

 For HW incinerators, natural draft created by stack is not 

required because the fan forces flue gas up the stack.  

 Therefore, the critical design aspect of the stack is its 

ability to disperse the flue gases.  

 The proper stack height depends on the surrounding 

terrain, nearby buildings, and prevailing wind direction.  

 Before deciding on stack’s location and height, a 

dispersion analysis of the plume is usually performed.  

62/69 

9. Instrumentation 

 Basic control concepts utilized in a HW incinerator are 

same as those used in any combustion process.  

 They must be able to measure all variables and to shut 

down the system if there is any indication of malfunction. 

 These specific monitors are designed as automatic HW 

feed cutoff devices for the incinerator system.  

 Basic operating parameters measured are temperature, 

flow, pressure, differential pressure, pH and level. 
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Process variables measured 

Source: LaGrega et al., 2001 
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Emergency control systems 

Emergency 

shutdown 

Automatic 

waste feed 

shutoff 

Source: LaGrega et al., 2001 
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10. Continuous Emission Monitors 

 The most important operation parameters are chamber 

temperature, stack CO, O2 and combustion gas flow rate 

 They are used as indicators to ensure the proper 

destruction and removal of the toxic components.  

 For a continuously operated system, redundant 

instrumentation is necessary to minimize emissions of 

hazardous chemicals and minimize waste feed cutoffs.  

 Installation, location, calibration and maintenance of the 

instruments are important for continued performance. 
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10. Continuous Emission Monitors 

 Regulations are designed to ensure that HW incinerators 

operate in an environmentally responsible manner.  

 To ensure that the performance standards are met, a trial 

burn is conducted .  

 Trial burn identifies the operating conditions necessary to  

meet the standards throughout the life of the permit.  

 Monitoring technologies are available to ensure 

incinerator operation at high combustion efficiency 

(>99.9%) by continuous measurement of CO and CO2. 
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10. Continuous Emission Monitors 

 Waste stream flow rates, combustion airflow, stack gas 

flow and O2 level in the stack also indicate that the total 

heat release is within design and permit conditions.  

 Following monitors are needed to ensure that removal 

efficiency is maintained at levels achieved in trial burn: 

 Temperature in the primary and secondary chambers 

 O2 in the stack 

 CO in stack corrected to 7% O2 dry volume 

 Stack gas volume flow rate 
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11. Mobile Systems 

 Incineration is a reasonable method of contaminated soil 

remediation; however, it is no simple task to dig up an 

entire site and transport it to one of the HW incinerators. 

 A site not close to any disposal facility might spend more 

for transportation than for any other aspect of cleanup. 

 A mobile system can be transported to the site rather 

than moving the contaminated soil to the incinerator.  

 Today, available transportable systems include rotary 

kiln systems, fluid-bed incinerators and infrared units. 

 Most completely mobile units are small rotary kilns. 
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11. Mobile Systems 

FIGURE 12-30. Mobile (transportable) incinerator (LaGrega et al., 2001) 


