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Table 4: Selection 6f Modern Destruction T'e'chnologie's '

Technology

Gas-phase chemical reduction

Process -

‘Hydrogen reacts with chlorinated organic compounds, such as

PCBs, at high temperatures, yielding primarily methane and -

hydrogen chloride. High destruction efficiencies. -All emissions

and residues are captured for assay and reprocessing, if
needed. e S

Electrochemical oxidation’

At low temperature and atmospheric pressure,
electrochemically-generated oxidants react with .
organochiorines. to form carbon dioxide, water and inorganic -

| ions. High destruction efficiencies. All emissions and residues

can be captured for assay and reprocessing, if needed.

Mol_teh metal

Orgénochlbrihes and other materials are oxidized in a vat of " b

molten metal, yielding hydrogen, carbon monoxide, ¢eramic

slag and metal by-products. Destruction efficiencies are not .
known, but DREs are high.® S -

Molten salt

Organochlorines and other materials are oxidized in a vat of
molten sat, yielding carbon dioxide, water, molecutar nitrogen, .
molecular oxygen, and neutral salts: Destruction efficiencies -
may be high. - ' e o

|| Solvated electron process

Free etectrons in a solvated electron solution convert ..
-contaminants to relatively- harmless substances.and salts.’

Destruction efficiencies vary from 86 to 100 percent. All

_emissions and residues can be captured for assay and

reprocessing, if needed. R

Superc'r'iticial water oxidation -

Under high pfes,sufe_ :and'terhperature, organochlo,rines'and-
other materials are oxidized in water. Destruction efficiencies -

are unknown, but DRES are high.® All emissions and residues

can be captured for assay and fep_rocesSing, if needed. -

| Plasma arc -

‘ .Orgénochlorines and other materials are oxidized at vefyfhigh o

ternperatures. Destruction efficiencies are unknown;, but DREs
are high.® Dioxins have been identified in process residues. .

Catalytic -hydrégehatipn |

Otéénodh!briries.are reacted with hydrogen in the'presehcé of
noble metal catalysts, yielding hydrogen chloride and light

hydrocarbons. High destruction efficiencies.

 Base catalyzed dechlorination

Organochlorines are reacted with an alkaline polyethylene -
glycol, forming a glycol ether and/or a hydroxylated.compound,
which requires further treatment, and a salt. Dioxins have been-
identified in p_rocess-residﬁes. Destruction efﬁciencies are not

~ | high.

e pestruction efficiencies are determined by . considering the occurrence. of undestroyed

" chemicals of concern in all gaseous, liquid and solid residues; for DRES, only gaseous residues: -

. -are considered. .
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Process -

Téchndlogy‘ '

Géé—phase chernical red'uctio_.n.

-Hydrogen reacts TWith chlorin,éted o[gahici cOmpounds‘,;éu'c'h'as

PCBs, at-high temperatures, yielding primarily methane and

* | ‘hydrogen chloride. High destruction efficiencies. -All emissions -

and residues are captured for assay and reprocessing, if . . - 3~

| needed.

;Electchhemiqal oxidation’

At low temperature and atmospheric pressure,

electrochemically-génerated oxidants react with

| organachiorines to form carbon dioxide, water and ih’Organié-- '
- { jons. High destruction efficiencies. All emissions and residues
| can be captured for assay and reprocessing, if needed:

Molten metal

"Organochlofines and Gther materials are oxidized in a vatof. ¥

molten metat, yielding hydrogen; carbon monoxide, ceramic

e "'slag and fmetal by-products. Destruction efficiencies arenot ..
- | known, put DREs are high.® *~ T

| Moten salt

-|.may be high... ~ . .

- Organochlorines and ot_her-nﬁ,ate_rialé are oxidized in é'yat of
| molten:salt, yielding carbon dioxide, water, molecular nitrogen, .

molecular oxygen, and neutral salts Destruction efficiencies -

| solvated él'_ect‘r"q'n‘pi_"c':ceéls_' N

“Free efectrons in a solvated electron solution convert. .
-contaminants to re!_ative'ly— harmless substances. and salts.

Destruction efficiencies vary from 86'to 100 percent. AH . :

_emissions and residues can be captured for assay and
| reprocessing, if needed. : ST

Superc'fit,i(:‘al water 6xidéfion' "

Under high. pfeséufe:and'fe'rripératufe, organochiorines and-

other materials are oxidized in water. Destruction efficiencies - "

are unknown, but DREs are high.® All emissions and residues -

can-be captured for assay and reprocessing, if needed..

1| Plasma arc.

* | ‘organochlorines and other materials are oxidized at very high "

temperatures: Destruction efficienciés are unknown, but DRES

‘are high.” Dioxins have been identified in process residues. .

Catalytic hydrogenation

- "Qféénodh!bfiries-aré ‘rea_(‘,te_d with hydroger ih__thé‘pfésehcé of
| noble metat catalysts, yielding hydrogen chioride and light

hydrocarbons.. High destruction efficiencies.

Base catalyzed -d_echidrihatioﬁ'

| high. .~ -

,O;ga_n'0chiorines-é‘re reacted _with-'én alkaline: po{yethyléné_ :

. glycol, forming a.glycol ether and/or a hydroxylated.compound .

- ‘which requires further_'treaitment, and a salt. Dioxins have been

identified in process residues. Destruction efficiencies are not -

© © Dpestruction efficiencies are determined by . considering the occurrence. of undestroyed:
chemicals of concern'in all gaseous, liguid and solid residues; for DREs, only gaseous residues- -

" -are‘considered. .
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Table 4: Selection of Modern Destruction Technologies

Process -

Téchndlogy ‘
Gas-phase chemical rta_dijciio'n

‘Hydrogen reacts with chlorinated orgahic c‘ompounds‘,psqch'as
PCBs, at-high temperatures, yielding primarily methane and Lo
hydregen.chioride. High destruction efficiencies. -All emissions -
and residues are captured for assay and reprocessing, if - -

Electrochémical oxidation

| can be captured for assay and reprocessi

At low temperature and atmoSpheric__p'réséure",_' S

- electrochemically-génerated oxidants reactwith

" organochlorines to form carbon dioxide, water and iriorganic

| ions.’ High destruction efficiencies. All emissions and residues

ing, if needed:

Mo_l;eh metal

'.O'rg-ariOCh.ibrihes' and d_ther'materi_ais 'afe oxidized in a vat bf_.f, b
molten metal, yielding hydrogen; carbon ‘monoxide, ceramic
slag and metal by-products. Destruction efficiencies are not ..

| knowri, but DRES are high.®

| Molten salt

-| Organochlorines and other materials are oxidized in a vat of
| molteri sait, yielding carbon dioxide, water, molecular nitrogen, .

molecular oxygen, and neutral salts. Destruction efficiencies -
r.nay,t_wehigh... Sl R S

' Sdlﬁéﬁed electron pr'oce":-;'s. S

‘Free electrons in a solvated electron solution convert .
-contaminants’ to,rela_tive'lyfha_r'r'nless substances. and salts.
Destrucﬁc’:n'efﬁciencies vary from 86 to 100 percent. Al

_emissions and residues can be captured for assay and ~ - - o

- | reprocessing; if needed: .

_Supercffitibal water oxidation

Under high pressure and température, organochlorines and- -

other materials are oxidized in water. Destruction efficiencies -
‘are unknown, but DREs are high.® All emissions and residues -
can be captured for assay and reprocessing, if needed.. o

} Plasma arc -

" ‘| organochlorines and other materials are oxidized at very high

temperatures: ' Destruction efficienciés are unknown, but DREs.

.are hig_h'." Dioxins have been idgntiﬁed in process residues. .

;Catalytié_vhydréger{a:t'io_'n' '

: "-Oféénoéhlér‘iﬁes-aré reacted with hydrogen ln the‘pfése’ricé‘ot :

"|.noble metal catalysts, yielding hydrogen chloride and light

hydrocarbc)ns., ‘Hi_gh_ destruction efficiencies. "

“Base catalyzed dechlorination

,Ofganbchlorines are reacted ‘with-'éri-a!k,al'i_ne- po'l:yethyle'n'e :

| glyeol, forming a glycol ether and/or a hydro_xyla_ted.'éonﬁpcjund; 1
| which requires further treatment, and a salt. Dioxins have been-
identified in pfocess residues. Destruction efficiencies are not -

" high.

"¢ Dpestruiction efficiencies are determined by . considering the _occurrence. of undestroyed:
" “chemicals of concern in all gaseous, liguid @nd solid residues; for DREs, only gaseous residues:

- -are‘considered.. - .
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