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Introduction 

Over the past few years, it has become increasingly evident that land disposal of hazard
ous wastes is at least only a temporary solution for much of the wastes present at Super
fund sites. The need for more long-term, permanennreatment solutions as alternatives to 
land disposal has been stressed by recent legislation such as the Hazardous and Solid 
Waste Amendments of the Resource Conservation and Recovery Act (RCRA) as well as the 
Superfund Amendments and Reauthorization Act (SARA) of 1986. SARA directs the U.S. 
Environmental Protection Agency to establish an "Alternative or Innovative Treatment 
Technology Research and Demonstration Program," to identify promising technologies, 
assist with their evaluation, and promote the use of these technologies at Superfund 
sites. 

This Guide to Treatment Technologies for Hazardous Wastes at Superfund Sttes 
addresses alternative technologies that can be used to treat wastes at Superfund sites. This 
guide is designed for use by EPA Regional Offices, States, remedial contractors, and others 
to aid in the identification of alternative technologies that have been or are currently being 
developed. The alternative technologies presented in this guidebook are organized 
according to the method of treatment. These treatment methods compnse the following 
five sections of the alternative technologies table: 

Section 1: BlologlcallMatmcnt. A treatment process in wh1ch bacteria, fung1, and/or 
microorganisms are used to alter or destroy hazardous waste. Liquid and soil wastes that 
can be treated by this method may include toxic chlorinated and aromatic organic com
pounds. The process is highly sensitive to environmental conditions, including fluctuations 
in pH and temperature, and to changes in the concentrations of heavy metals and salts in 
the waste stream. 

Section II: ChcmlcallMatmcnt. A treatment process in wh1ch the hazardous waste is 
altered by a chemical reaction in order to destroy the hazardous component. Wastes that 
can be treated by this method include both organic and inorganic compounds without 
heavy metals. Drawbacks to this methcxfinclude the inhibition of the treatment process 
reaction by Impurities in the waste and the potential generation of hazardous byproducts. 

Section Ill: PhyslcallMatmcnt. A treatment process in which the hazardous waste is 
separated from its carrier by various physical· methods such as adsorption, distillation, 
filtration, etc. Physical treatment is applicable to a wide variety of wastes but further treat
ment is usually requ1red. 

Section IV: Stabilization, Solidification, and Encapsulation lMatmcnt. A treatment 
process which isolates hazardous wastes from the surrounding environment without destroy
ing the hazardous constituents. The treatment objective is normally achieved by mixing the 
waste with an Inorganic compound such as fly ash, lime, clay, etc., to form a chemically and 
mechanically stable solid. The treated waste generally has higher strength, lower per
meability, and lower leachability than the untreated waste. Stabilization/solidification/ 
encapsulation treatment is applicable pnmarily to inorganic wastes containing heavy 
metals. Organic compounds often interfere with the setting action of the solidifying agent. 
There IS no guarantee of the effectiveness of this method over t1me due to a lack of data on 
long-term leachability studies. This type of treatment may be feasible for use at sites with 
limited space or in emergency act1ons to alter the form of the waste to a more easily 
transportable form. 
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Section V: Thcnnal Treatment. A treatment process involving the decomposition of 
hazardous waste by thermal means into less hazardous or nonhazardous components. 
When subjected to high temperatures (2500-3000°F), organic wastes decompose to 
similar, less toxic forms. Complete combustion yields carbon dioxide and water plus small 
amounts of carbon monoxide, nitrous oxides, and chlorine and bromine acid gases. Some 
thermal processes produce off-gases and ash that require further treatment or landfill dis
posal. Thermal treatment is most suitable for organic wastes and is less effective when 
attempting to detoxify heavy metals and inorganic compounds. One drawback of thermal 
treatment is the high cost involved. 

The alternative technologies are listed alphabetically under the five treatment methods. 
Each technology entry provides information concern1ng the type(s) of wastes to which the 
technology can be applied. The table also presents limitations and special use con
siderations for the particular alternativetreatmenttechnology(i.e., particle size restrictions, 
water-content limitations, heavy-metals-content limitations, etc.). The phase of develop
ment of the technology is also included in the table. The three phases of development for 
the alternative treatment technologies included in this guidebook are defined as follows: 

1) Available Alternative Technology: a technology that is fully proven and in routine 
commercial or private use. 

2) Innovative Alternative Technology: a technology for which cost or performance 
information is incomplete, thus hindering routine use at hazardous waste sites. An 
innovative alternative technology requires full-scale field testing before it is con
sidered proven and available for routine use. 

3) Emerging Alternative Technology: a technology that has not yet successfully passed 
laboratory or pilot-scale testing. 

The table indicates whether or not the technology IS transportable for use on site, and 
references are listed 1n the last column of the table to direct the reader to more detailed 
sources of information on the technology. 

This guidebook is designed for use in the field as a guide to alternative technologies; it is 
not intended to serve as a reference source to Identify the best available technology for 
treating a particular hazardous waste at a specific site. The mention of trade names or com
mercial products does not constitute their endorsement or recommendation for use by 
the U.S. Environmental Protection Agency. 

Requests for copies of this document should be directed to the ORD Publications 
Office, Center for Environmental Research Information, Cincinnati, OH 45268, (513) 569-7562. 
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I. BIOLOGICAL TREATMENT TECHNOLOGIES 

TECHNOLOGY APPLICABLE CONTAMINANTS QUAUmNG I'AClOAS PHASE1 MOBILE' REFERENCE 

Activated Sludge Soluble organ1cs 1n dilute aqueous waste streams • BOD< 11,000ppm A X 1, 35, 58 
( < 1% suspended solids) • Requ1res low concentrations of 

heavy metals, PCBs, pestiCides, 
oil, and grease 

• Output sludge conta1ns hE;avy 
metals and refractory organ1cs 
wh1ch requ1re further treatment 

Aerobic Treatment Aqueous waste With low levels of nonhalogenated • EfOD < 10,000 ppm A X 1, 2, 3, 5, 59 
(sequential batch organ1cs and certa1n halogenated orgamcs (1 e, • Reqwes cons1stent, stable oper-
reactor, flu1d1zed phenols, formaldehyde, PCP) atlng cond1t1ons 
bed, f1xed f1lm 
flu1d1zed bed 
With/without 
act1vated carbon, 
aerated b1ofilm 
reactor, membrane 
reactor) 

Anaerobic Aqueous slurry w1th low to moderate levels of non- • Reqwes cons1stent, stable oper- A X 1, 2, 3, 5, 62, 
Treatment chlonnated orgamc compounds conta1n1ng < 7% solids atlng cond1t1ons 66 

(flu1d1zed bed, • Unsuitable for oil and grease, aro-
fixed film mat1cs, and long cha1n hydro-
flu1d1zed bed carbons 
w1th/w1thout • Output sludge requ~res 1nc1nera-
act1vated carbon) t1on 

Bacteria PCBs and vanous other organ1c compounds 1n • fv\ay 1nvolve genet1c eng1neenng A X 6, 42, 54, 61, 
SOliS (I e, 2,4,5-T and 2,4-D) • Natural adaptat1on 62, 64, 65, 

66 

1 PHASE - Phase of Development, A ~ Available, I ~ Innovative, E ~ Emerg1ng 2MOBILE ~ Transportable 
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I. BIOLOGICAL TREATMENT TECHNOLOGIES 

TECHNOLOGY APPUCABLE CONTAMINANTS QUALIFYING FActORS PHASE1 MOBILE2 REFERENCE 

Composting Aqueous sludge w1th < 50% solids, nonchlonnated • Requtres nutnent supple- A X 81, 82, 83, 84 
hydrocarbons, htgh organ1c wastes tncludtng otis, tars, mentat1ons 
and 1ndustr1al processing sludges • Output sludge conta1ns heavy 

metals 

Enzyme Soluble organ1cs 1n dilute aqueous waste streams • Reqwres stable 1nfluent E X 5, 41, 60, 61, 
Trutmcnt concentration 62,65 

...,_ lndustnal 'M!Stewater, CJrganiCS With slow biOdegllldabon • Requ~res large area. A 63,66 
and Ponds potenttal, soluble organ~cs 1n dtlute aqueous waste • UnsUitable for soltds 

str~~ms • Requires a temperate climate 
• Output sludge contams heavy 

metals and refractory organ1cs 
whtch reqwre further treatment. 

~us Sotl-entra~ned hazardous waste constituents E X 77 

llotMing Btodegradable dtlute aqueous organtc waste tncludtng • Llm~ed to low concentrations of A X 1, 23, 24, 25, 

llloloslcal solvents and halogenated organ~cs heavy metals and concentrated 40 

c:ontactor refractory orgamcs. 
• UnsUitable for sludges or solids. 

111c:kling Filter Soluble organ1cs 1n dtlute aqueous waste streams~ • BOD < 5,000 ppm A X 85 
< 1% suspended solids 1ncludlng solvents and halogenated • Output sludge containS heavy 
organiCS metals and refractory organ~cs 

which reqUire further treatment 

1 PHASE - Phase of Development, A = Available, I = Innovative, E = Eme191r19 2MOBILE = Transportable 
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I. BIOLOGICAL TREATMENT TECHNOLOGIES 

TECHNOLOGY APPUCAIII.E CONTAMINANTS QUALIFYING FAClORS PHASE1 MOBILE~ R£fERENCE 

White Rot Toxrc or refractory halogenated organ res rn sorl E X 1, 43, 56, 57, 
Fungus (r e, 2,3,7,8-TCDD, DDT, mrrex, lrndane, 60, 61, 62, 

(Phanerochaete hexachlorobenzene) 66, 68 
chrysosponum) 

Yeast Strains Halogenated organrcs • Involves genetrc engrneerrng E X 60, 61, 66 

1PHASE- Phase of Development, A ~ Avarlable, I ~ lnnovatrve, E ~ Emergrng 2MOBILE ~ Transportable 
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II. CHEMICAL TREATMENT TECHNOLOGIES 

TECHNOlOGY APPUCAIILE CONTAMIHAHT5 QUALIFYING FACIORS PHASE1 MOIIL£1 REFEJIEHa 

Chlorlnolysis Concentrated l1qu1d chlonnated organ1c waste streams • UnsUitable for solids and tars I 3, 50 
With low concentrations of sulfur and oxygen • Unsuitable for benzene and 

aromatiCS 
• Output carbon tetrachlonde can 

be recovered 

Dchalogcnatlon Halogenated organiCS 1n so1ls and sludges that are • Requ~res heat and excess I X 1, 2, 47 
(including use of partially dehydrated (I e., PCBS, diOXIns) reagent 
the Alkali Metal 
Polyethylene 
Glycol Reagent 
-APEG) 

Electrochemical Halogenated orgamcs (I e, PCBs) • Not known E 22, 78 

Dchalo,enatlon 

Electrolytic High concentration cyan1de (10%) and metals wastes • Suitable for low solid content A 1, 2 
Oxidation waste 

Hydrolysis Solids, so1ls, sludges, slumes, or liqUids contammated • Requires careful handling of A X 1, 2, 3 
w1th organ1c compounds strong aCids and alkalines 

• React1on 1s performed at h1gh 
temperatures and pressure 
reqUinng close momtonng 

1on Exchanse Aqueous orgamc or 1norgan1c waste streams, pnnCipally • Suitable for l1qu1d waste only A X 1, 2, 5, 35 

metals 

Llsnin Adsorption Aqueous organ1c or 1norgan1c waste streams • Not known E X 67 

1 PHASE - Phase of Development, A ~ Available, I ~ lnnovat1ve, E ~ Emers1ng 2MOBILE ~ Transportable 
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II. CHEMICAL TREATMENT TECHNOLOGIES 

TECHNOLOGY AI'PUCAILI COHTAMIHANI'S QUAUFYING li\C'IOIIS PHASE I MOll~ IIEFEIEHCI 

Ncutrllllzatlon Corros1ve liquid wastes, both aCids and bases • Unsuitable for sludges and solids A X 1, 2, 3, 35 
• Requ1res corrosion res1stant 

equ1pment. 

Oxidation Dilute aqueous waste ( < 1% waste) conta1n1ng • Requ1res controlled react1on A X 1, 2, 3, 5, 35, 
( chlonnat1on, organ~c/inorganiC compounds. ConditionS. 50 
ozonat1on, hydro- • Suitable for liqu1ds and sludges 
gen perOXIde, only. 
potaSSIUm 
permanganate, 
Chlorine diOXIde, 
hypochlootes) 

Polymertution Orgamc compounds such as arornat1cs, aliphatics, and • Appl1cat1on IS lim1ted to spills I X 1, 2, 5 
oxygenated monomers. 

PNclpltatlon Aqueous orgamc and morgan1c waste conta1n1ng metals • Requ1res opt1m1zat1on of the A X 1, 2, 5, 35, 69, 
react1on pH for the spec1fic m1x 70, 71 
of metals present 

• Output sludge requ1res further 
treatment. 

• Cross-reactiVIty may occur for 
m1xed-metals content waste 

• Unsuitable for sludges, tars, 
and slumes 

1PHASE- Phase of !:>evelopmen~ A = Available, I = ln~ve. E = Emersrng 2MOBILE = Transportable 
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II. CHEMICAL TREATMENT TECHNOLOGIES 

TECHHOI.OGY APPUCAIII.E CONTAMINANTS QUAliFYING FAC10RS PHASE1 MOIIL£1 REFEREHCE 

Reduction D1lute aqueous waste stream conta1n1ng morgamc • Applicable to 1norgan1c waste I X 1, 2, 3, 5, 35, 
(Sulfur diOXIde, compounds, especially metals ( < 1% heavy metal only 50 
sod1um bora- concentration) • Su1table for l1qu1d waste only 
hydnde sulfite 
salts, ruthen1-
um tetraox1de) 

UV/Photolysls L1qu1d waste conta1n1ng diOXIns • SUitable for l1qu1ds only E X 1, 2, 5, 50 

1 PHASE - Phase of Development, A ~ Available, I = lnnovat1ve, E ~ Emers1ng 2MOBILE ~ Transportable 



000458

...... ...... 

Ill. PHYSICAL TREATMENT TECHNOLOGIES (COMPONENT SEPARATION) 

TECHNOlOGY APPUCAIILE CONTAMIHAHTS QUALIFYING r.croRS 

Air Flotation Llqu1d waste conta1n1ng o1ls or l1ght suspended solids • Liquid effluent may requ1re 
(dissolved or further treatment. 
Induced) 

CcMrlfugation Organ~c/1norgan1c liqu1ds, slurnes, and sludges contain- • Unsu1table for tars, solids, dry 
(bowl, basket, 1ng suspended or dissolved sol1ds or liqwds where one powders, or gases 
disk) component IS nonvolatile. For example, wastewater • Not applicable for small s1ze or 

sludge, wastes conta1n1ng 1mm1sc1ble l1qu1ds, or wastes low density particles 
conta1n1ng three d1st1nct phases 

FILTRAT'ION: 

Belt Filter 81olog1cal and 1ndustna1 sludges • Filter cake may requ1re further 
Press treatment 

Chamber Wastewater sludges, or sludges With a flocculated or • Dewatenng technology ........... adhesive nature. • Unswtable for st1cky or gelatinous 
Filtration sludges 

(pressure leaf, 
tube element, 
plate and frame, 
honzont;i plate) 

Granular Llqu1d waste conta1n1ng suspended solids and/or 01ls • Req wes pretreatment for sus-
Media pended solids w1th concentra-
Filtration t1on < 100 mg/1 

• Requ~res frequent backwash1ng 

Vllcuum Organ1c or 1norgan1c chem1cal sludges, metals, and • Dewatenng technology 
Filtration cyan1des bound up 1n hydroxide sludges • UnsUitable for st1cky or gelatinous 

(fixed media, sludges 
rotary drum) 

1PHASE- Phase of Development, A : Available, I : Innovative, E : Emerg1ng 2MOBILE : Transportable 

PHASE1 MOilLE' REFDIENCE 

A X 1 

A X 1, 2, 7, 8, 9 

A X 1, 2, 8, 9, 11 

A X 1, 8, 9, 11 

A X 1, 2, 3, 9, 11, 
35 

A X 2 
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Ill. PHYSICAL TREATMENT TECHNOLOGIES (COMPONENT SEPARATION) 

TECHNOLOGY APPLICABLE COMTAMINAHTS QUALIFYING FACtORS PHAS£1 MOBIL£1 REfERENCE 

Gravity L1qu1d waste conta1mng settleable suspended solids, • LiqUid effluent may reqUire fur- A X 1, 35 
Separation o1ls, and/or grease ther treatment 

(coagulation, • UnsUitable for heavy slurnes, 
flocculation, sludges, or tars 
sed1mentat1on) 

In Situ Soil Sorls w1th low levels of organ1cs or morgan1cs/metals • Unsuitable for dry or orgamc -nch E X 1, 2, 5 
Extraction contam 1nat1on SOilS 

1 PHASE - Phase of Development, A ~ Available, I ~ Innovative, E ~ Emerging 2MOBILE ~ Transportable 
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Ill. PHYSICAL TREATMENT TECHNOLOGIES (PHASE SEPARATION) 

TICHHOI.OGY AI'I'UCAILI COHTAMIHAHT5 QUALIFYING r.-.C10115 

Air Stripping Aqueous and adsorbed organ1c and morgan1c wastes • L1m1ted to VOC concentration 
w1th relatively h1gh volatility and low water solubility < 100 ppm 
such as chlonnated organ1cs, aromat1cs, and ammon1a • Suspended solids may clog 

tower 

Cllrbon Aqueous organ1c wastes (conta1n1ng < 1% total organ- • Unsuitable for metals 
Adsorption 1cs and < 50 ppm sol1ds) w1th h1gh molecular we1ght • Unsuitable for oil and grease 

and bo11ing po1nt, and low water solubility, polanty, and 
10n1zat1on 

Colloidal Gas So1ls contaminated w1th phenols, phthalate esters, aro- • HydrauliC conductiVIty of the so11 
Aphrons (CGAs) mat1c hydrocarbons, al1phat1c hydrocarbons, chlonnated must be > 104 em/sec 

(enhances a1r hydrocarbons, am1nes, and alcohols 
stnpp1ng and 
biodegradatiOn) 

Distillation LiqUid organ1c m1xtures w1th low VISCOSity that can be • UnsUitable for thick polymenc 
separated due to molecular we1ght/volat1l1ty d1ffer- matenals, slurnes, sludges, or 
ences tars 

Elcwoklnctlcs So1ls con,tam1nated w1th organ1c or 1norgan1c waste • So11 matnx must be relat1vely 
permeable and saturated 

Evaporation Orgamc/1norgamc hqu1d solvents contaminated w1th • L1qu1ds must be volatile 
nonvolatile 1mpunt1es (I e, 01ls, grease, pa1nt solvents, • Unsuitable for tars, sol1ds, dry 
po~enc res1ns) powders, or gases 

• Energy-1ntens1ve process 

1 PHASE - Phase of Development, A = Available, I = Innovative, E = Emerg1ng 2MOBILE = Transportable 

PHASE1 MOIIL£1 IIUEIIEHCl 

A X 1, 2, 35, 50 

A X 1, 2, 5, 28, 29, 
30, 31, 32, 35, 

50 

E X 79, 80 

A X 1, 2 

I 1, 38,49 

A X 1, 2 
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Ill. PHYSICAL TREATMENT TECHNOLOGIES (PHASE SEPARATION) 

'IUHNOLOGY APPUCABU: CONTAMINAN'IS QUALIFYING li4C'IORS PHASE' MO•L£1 REFEIIENQ 

Freeze D1lute aqueous organ1c/1norgan•c waste solut1ons con- • UnsUitable for foamy, v1scous, or E X 86, 87, 88 
Crystalll.zatlon ta1n1ng < 10% total diSSOlved sol1ds h1gh sol1d content waste 

streams 

Mcchnlcal Soil Volatile organ1cs 1n sludge and soil • Effluent may reqwre further A X 3 
Aeration treatment 

Metal Binding Metal-contaminated aqueous waste streams, leachate, • L1m1ted to metal concentrations E 1, 5, 10, 12, 21 
or groundwater. between 500-1000 ppm 

Resin Adsorption Aqueous waste streams conta1n1ng soluble organ1cs, • L1m1ted to low concentrations of A 35 
particularly phenols and explosive matenals organ~cs ( < 8%) and suspended 

SOlidS ( < 50 ppm) 

Rcvtrsc Osmosis Aqueous waste streams conta1n1ng < 400 ppm heavy • Unswtable for ox1dants I X 1, 35, 73 
metals, h1gh molecular we1ght organ1cs, and d1ssolved • Requ1res controlled pH, low con-
gases centrat1on of suspended solids 

Solvent Extraction Aqueous stream contaminated w1th s1ngle- or mult1- • Extract1ng solvent must be 1mm1s- A, I X 3, 17, 18, 20, 
component d1ssolved organ1c wastes Sludge con- oble 1n the l1qu1d and d1ffer 1n 26,50 
tam1nated w1th 01ls, tox1c organ~cs, and heavy metals density so gravity separat1on IS 

pOSSible 
• Su1table for sludges conta1n1ng 

< 20 wt % 01l/organ1cs and 
< 20 wt % SOlidS 

1 PHASE - Phase of Development. A = Ava.lable. I = lnnovat1ve, E = Emerg1ng 2MOBILE = Transportable 
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Ill. PHYSICAL TREATMENT TECHNOLOGIES (PHASE SEPARAnOH) 

TECHNOlOGY APPUCAII&.E COHTAMIHANT5 QUALimHG FACIORS PHASE I MO•L£' REFEREHa 

Steam Stripping Aqueous solut1ons of volat1le organ1cs • Effluent may requ1re further A X 1, 2, 19, 33, 34 
treatment 

• Su1table for waste streams w1th 
low metal concentration 

Supcrcritical Sludge, sol1ds, or l1qu1ds contaminated With organ1cs • Effluent may requ1re further E X 1, 46, 51, 52 
Extraction treatment 

Ultrafiltration Removes 01ls, metals, and prote1ns from aqueous solubons • L1m1ted to low concentrations of A X 74, 75, 76 
w1th dissolved organ1cs, emuls1ons, and colloidal suspended sol1ds 
particles 

1PHASE- Phase of Development, A ~ Ava1lable, I ~ Innovative, E ~ Emerg1ng 2MOBILE ~ Transportable 
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IV. STABIUZATION/SOUDIFICATION/ENCAPSULATION TREATMENT TECHNOLOGIES 

TECHNOLOGY APPLICABlE COHTAMIHAHTS QUAUmHG FACtORS PHASE1 MOBILE1 REFEREHa 

Cement-based Treated sludges and so1ls conta1n1ng metal cat1ons, rad1o- • Long term stabollty/leachabillty 1s A X 1, 2, 3, 4, 27, 
Fixation actove wastes, and sol1d organocs (1 e, plast1cs, resons, unknown 35,48 

tars) • Lognote, s1lt, and clay oncrease 
settong tome. 

• Dossolved sulfate salts, borates, 
and arsenates must be hmoted 

Macro- Chem1cally or mechanically stabolozed organ1c, onorganoc, • Encapsulatong matriX must be A X 2, 3, 4, 27, 35 
Encapsulation, and rad1oact1ve wastes compatoble woth waste 
Overpacklns, • Long term leachabol1ty unknown, 
Thennoplastlc therefore, waste storage must be 
and Thennoscttlng consodered 
Techniques • Reqwres spec1alozed equopment 

Pouolanic-bascd Treated sludges and soils conta1nong heavy metals, waste • Borates, sulfates, and carbohy- A X 1, 2, 3, 4, 27, 
Fixation o1ls, solvents, and low level radioactive waste drates onterfere w1th the process 48 

(fly ash, lome • Long temn stabiloty/leachabollty IS 
based) unknown 

Sorptlve Clays Halogenated organ1c compounds and heavy metals • Long term leach1ng 1s a problem, I X 1, 3, 4, 27, 
(treated, chem1- therefore, waste storage must be 35,72 
cally modified) cons1dered 

Vitrification Soils contaminated Wlth organiC, 1norgamc, and radiO- 0 Limited tO SOliS With high SiliCa A, I X 1, 2, 3, 27, 35, 
actiVe wastes content 44, 50 

1 PHASE - Phase of Development, A = Available, I = lnnovatove, E = Emergong 2MOBILE = Transportable 
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V. THERMAL TREATMENT TECHNOLOGIES 

TECHHOLOGY AI'PLICAII.E CONTAMIHAHlS QUAI.ImHG FAC10115 PHASE1 MO•L£1 RUEIIEHCE 

Electric Reactor Sorl contamrnated wrth solrd and lrqurd organrcs and • Contamrnated sorl must be frnely I X • 1, 2, 13, 16 
rnorganrcs dlvrded and dry 

Fixed Hearth Bulky solrds, liqurds, and sludges • Partrcle srze must be large A 14, 15 
enough not to fall through grate 

Fluidized Bed Organrc solrds, lrqurds, and sludges • Requrres low water and rnert A X 1, 2, 3, 14, 15, 
solid content 35 

Industrial Granulated solids, liqurds, and sludges • Requrres low chlonne and sulfur A 1, 2, 13, 14, 
Boiler content 36 

• Ash content clogs system. 
• Small partrcle srze 

Industrial Kiln Spent pot lmrng, nonhalogenated oris, and PCB- • Requrres low chlonne and sulfur A 1, 2, 14 
contamrnated hqurds and sludge content 

lnfr-d Sorls, solids, and sludges contamrnated wrth chlonnated • Pnmanly for sohd organrc waste A X 1, 2 
Incineration organrc compounds ( 1 e, PCBs, droxrns, explosrves) • Heavy metals are not fixed rn ash 

1 PHASE - Phase of Development, A = Avarlable, I = lnnovatrve, E = Emergrng 2MOBILE = Transportable 
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V. THERMAL TREATMENT TECHNOLOGIES 

TECHHOLOGY APPUCAIU CONTAMINAHTS QUAI.ImHG FAC10RS PHASE, MOIIL£11 REFEREHa 

Uquld Injection Pumpable l1qu1d organ1c waste • Unsuitable for morgan1c content A X 1, 2, 3, 14, 35 
and heavy metal content wastes 

• Chlonnated solvents cause accel-
erated corros1on rates 

Molten Glass Organ1c sol1ds, l1qu1ds, gases, sludges(! e, plast1cs, • Sod1um sulfates must be l1m1ted I 1, 2, 16 
PCBs, asphalt, pest1c1des) to < 1% content 

• lnappropnate for so1ls and high 
ash content waste 

Molten 5alt Low ash content waste, low water content 11qu1d, or • Corros1on problems I X 1, 2, 16 
sc-.. dwaste • Requ1res frequent bed replace-

ment 

Multiple Hearth Granulated sol1ds, sludges, tars, liquids, and gaseous • Water, salt, and metal content A 2, 3, 35 
combustible waste must be l1m1ted 

• Part1cle s1ze must be small 
enough to pass through InJector 
nozzles 

• Not recommended for hazard-
ous wastes 

Plasma Systems L1quld organ1c wastes ( 1 e , pest1odes, d10x1ns, PCBs, • Liquids only X 1, 2, 13, 16, 
nalogenated organ1cs) 37 

Pure Oxygen L1qu1d wastes which requ1re h1gh temperatures for • Requ~res speCially eng1neered X 16 
Burner destruction or have low heat1ng values nozzles to atom1ze the l1qu1d 

waste 

Pyrolysis Viscous liquids, sludges, solids, h1gh ash content matenals, • Requ~res homogeneous waste X 1, 2, 16, 50 
salts and metals, and halogenated waste 1~put 

• Metals and salts 1n the res1due 
can be leachable 

1 PHASE - Phase of Development, A ~ Available, I ~ Innovative, E ~ Emerg1ng 2MOBILE ~ Transportable 
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V. THERMAL TREATMENT TECHNOLOGIES 

11CII«XXGY APPUCAILE COHTAMIHANIS QUAUFVIHG~ PHASE1 MOIIL£1 IEFEIIEH<E 

Radlolftqucncy Volatile, low boil1ng po1nt, or easily decomposed organ- • Not known I X 2, 16,50 
Thermal Hating 1c compounds 1n so1l 

Rot.y Kiln Solid, liqu1d, or gaseous organ1c waste • Conta1nenzed wastes are d1ff1cult A X 1, 2, 13, 14, 
to handle 15,35, 45 

• H1gh 1norgan1c salt or heavy metal 
content wastes requ1re spec1al 
cons1derat1on 

• F1ne particulate matter must be 
l1m1ted 

Supcrcrltlcal Aqueous organ1c solution/slurry or m1xed organic/ • Now known I X 1, 16, 39, 50 
Water Oxidation 1norgan1c waste 

Wet Air Aqueous waste streams ( < 5%) w1th d1ssolved or • Unswtable for solids, VIscous A X 1, 16, 50 
Oxidation suspended volat1le orgamc substances liqu1ds, or h1ghly halogenated 

organic compounds 
• Not econom1cal for dilute or 

concentrated waste 

1 PHASE - Phase of Development, A ~ Available, I ~ Innovative, E ~ Emerg1ng 2MOBILE ~ Transportable 
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