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Cementarenské pece

%,  Cementarenské pece jsou vhodnym zafizenim Siroce
vyuzivanym pro likvidaci kapalnych odpadii s obsahem
PCBs.

%  Kapalné odpady s obsahem jsou vhaseny do cementarenské
pece spolu s palivem, béZné pouZivana paliva (oleje, mazut)
jsou tak casteCné nahrazovana kapalnymi odpady, jenz Casto
maji vysoky energeticky obsah a byvaji vyuZivany
provozovateli jako lacinéjsi zdroj energie pro vlastni
cementarensky proces.
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Cementarenské pece

Provozni podminky toho spolu-spalovani odpadu je nutné

pfisné sledovat — cementarny nejsou primarni zafizeni pro

likvidaci odpadu (sledovani obsahi PCDDs/Fs a a dalSich
POPs, HMs).

Schopnost cementarenskych peci likvidovat PCBs nebo
jakoukoliv smés chlorovanych latek zavisi na obsahu chloru
v likvidovaném materialu, vysoce chlorované materialy
mohou zpusobovat problémy, stejné tak jako vysoce
koncentrované — v CR — spalovani vyjetjch motorovych
odpadu s limitovanym obsahem PCBs.
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Cementarenské pece

Jsou cementarenské pece
o schopné rozlozit

. evratné POPs v souladu
s pozadavky SC ?
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Spalovani NO — srovnani legislativhich poZadavku

r
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Requirements Performance
EU USA Dedicated Cement kiln
incinerators
Temperature 850 -1100 °C 850 — 1600 °C 900 —1200 °C 1450 — 2000
°C
Residence time > 2 seconds > 2 seconds 0,3 — 4 seconds 4-8 seconds
Oxygen 3-6% 2-3% >4 % > 4%
availability
Turbulence/mixing Yes Yes Yes Yes
Thermal stability Auxiliary Auxiliary Auxiliary burners Thermal
burners burners buffer
Exit gas cleaning ELVs ELVs & DRE Advanced EP/bag etc
& lime
scrubbing
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230 méfeni ve 110 cementarenskych pecich a 11

evIrops ky ch zemich
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Co to je ,,ne-spalovaci technologie?

Rozklad latek v nepfitomnosti kysliku
Rozklad neprobiha v plameni

Rozklad probiha za teplot niZSich nezZ jsou pfi spalovani
nebo plazmové technologie
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Co to je ,,ne-spalovaci technologie?

The definition of non-thermal technologies proposed by US
DOE is as follows:

,,INon-thermal treatment means the destruction of hazardous
organic waste in a device which uses chemical or
electrochemical oxidants other than oxygen or air as the

primary means to change the chemical, physical, or
biological character or composition of the hazardous waste.

Moderate increases in temperature may be used to accelerate
the rates of the organic destruction reactions but gas phase
oxidation or pyrolytic degradation with or without
combustion flames or plasma arcs is not included in these

systems.”
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Chemicka redukce v plynné fazi (GPCR)

Tato technologie je zaloZena na termochemické reakci vodiku
s organickymi slouCeninami.

Vodik reaguje s organickymi slouc¢eninami pfi teplotach nad 850
°C a redukuje tyto na niZsi uhlovodiky (vétsinou methan).

Reakce je provadéna s vodikem (> 65%) a vodni parou (20 —
30%), produkty jsou methan a stopova mnozstvi dalSich

lehkych uhlovodiki, oxid uhelnaty a HCI (v pfipadé
dekontaminace chlorovanych uhlovodiku).

Timto zptisobem je mozZno kvantitativné rozlozZit hydrogenacni
reakci PCBs, PAHs, chlorfenoly, dioxiny, chlorbenzeny,
pesticidy a herbicidy aZ na methan.
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Chemicka redukce v plynné fazi (GPCR)

Cast methanu reaguje dale s vodou na vodik a oxid uhelnaty.

Nezreagovany methan je moZno dale konvertovat na vodik
v procesu katalytické reformace nebo spalovat.

Metoda GPCR je v pfipadé dekontaminace pevnych odpada
rovnéZ kombinovana s pfedchazejici termickou desorpci.

Pokud desorpcni jednotka pracuje v redukeni vodikové atmosféfe,
dochazi ke zvysSeni ui€innosti procesu, nebot’ dochazi
k dekontaminaci v obou stupnich.

Vzhledem k tomu, Ze pfi metodé se pouziva voda, neni
pfitomnost ur€itého mnozstvi H,O ve zpracovavanych
odpadech na zavadu.
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Chemicka redukce v plynné fazi (GPCR)

GEF PDF-B

Implementing Agency: UNDP

Executing Agency: UNIDO

NGO Partner: The Environmental Health Fund
GEF Portfolio: International Waters
Operational Programme: Contaminant-Based

Project Title:

Demonstration of Viability and Removal of Barriers that
Impede Adoption and Effective Implementation of
Available, Non-Combustion Technologies for Destroying
Persistent Organic Pollutants — (Non-Com-POPs)
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Chemicka redukce v plynné fazi (GPCR)

Methan

o

Chlorovodik

Polychlorované bifenyly
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Chemicka redukce PeCP a HCB v plynné fazi

Q?O E

Voda
Teplo + Methan
vodik
Chlorovodik
Pentachlorfenol
Methan
Teplo +
vodik
Hexachlorbenzen , -, ;. Compounds in the Env1ronment 13
Chlororovodik
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Chemicka redukce PCBs v plynné fazi - blokové
schéma procesu

Auxiliary

Fuel for front-end systems burner

...............................................................................................................................................................................................................................
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Chemicka redukce PCBs v plynné fazi

Typ odpadi

Typ zafizeni (zakladni)

palety, sut’, rizné tuhé odpady

Smésné tuhé odpady — elektricka
zafizeni, balené odpady, dfevénné

TRBP (Thermal Reduction Batch
Processor)

PCBs, olejové odpady, vodnaté
odpady

LWPS (Liquid Waste Preheater

Kapalné odpady — oleje s obsahem | System) pro homogenni kapaliny s

nizkym obsahem suspendovanych
tuhych castic; TRBP pro vsechny
ostatni kapaliny

sedimenty, kaly

Granulované tuhé odpady — pudy,

TORBED

Desorbované nebo vytékané organické kontaminaty z téchto zakladnich zafizeni

jsou vedeny do GPCR reaktoru k destrukci
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Gas-Phase Chemical Reduction — Eco Logic Process

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

Fuel
Liquid
AT LWES GPCR G Product
Soil/Sediment/Sludge TORBED = L > as . »  Gas
Reactor Scrubbing S
Bulk Solids ---»p={z]=2 - > torage
Treated Solids Water

%  Accommodates bulk solids such as

electrical equipment, drummed
material, concrete, wood pallets,
etc.

% Desorbs organics from solids:
- material is loaded in
- oxygen is purged from
vessel
. heated in presence of
hydrogen to appx. 600°C
% One full-scale TRBP treats up to 75
tonnes per month (can be doubled
to 150 tonnes per month with
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Gas-Phase Chemical Reduction — Eco Logic
Process - TORBED™ Reactor

, Fuel
Liquid
s LWPS GPCR G Product
Soil/Sediment/Sludge ---» @01 IAVN - N s . N as . »|  Gas
Reactor Scrubbing S
Bulk Solids TRBP torage
Treated Solids Water
% TORBED™ developed by Torftech 5 tph TORBED Plant

Limited (UK); Torftech (Canada) Inc. is
located in Oakville, Ontario

G Expertise provided by Torftech is gas-
solids handling

G TORBED™ used extensively in the
mining industry; also proven for
separation of organics from soil and
sediment

G Used in conjunction with GPCR for high-
throughput treatment of granular solids

(soil, sediment); full-scale rates of

approximately 200 tonnes per month
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Gas-Phase Chemical Reduction — Eco Logic Process
Liquid Waste Preheater System (LWDPS)

prmm——Wwmmyymyyyyyyyyy,,,,,,w,—w— — A Fuel
Liquids ----ERRA L > . .
iquids LWPS GPCR G Product
Soil/Sediment/sludge TORBED |+ 0 =% L N as . +  Gas
. Reactor Scrubbing S
Bulk Solids TRBP torage
Treated Solids Water

% Used for vaporizing liquids prior to introduction to the reactor
%  Full-scale throughput is 3 L/min

% Suitable for homogeneous liquids with suspended solids content up to 0.5
%

%  Liquids with higher suspended solids are treated in the TRBP

% LWPS currently a part of portable GPCR demonstration unit; will be a
component of all future units

Research Centre for Toxic Compounds in the Environment 18
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Gas-Phase Chemical Reduction — Eco Logic Process Example of
Thermal Reduction Barch Processor/Reactor Combination

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ‘ Fuel
Liquids N
roduc
Soil/Sediment/sludge GPCR N Gas- ........... > Gas
Reactor Scrubbing S
Bulk Solids torage

Liquid and solid wastes are placed into the TRBP, which is then  Volatilized contaminants from the TRBP are swept into the reactor,

heated to approximately 600°C in a hydrogen-rich (oxygen where GPCR occurs in a hydrogen-rich (oxygen deficient) atmosphere
" deficient) atmosphere. Contaminants that volatilize off of the ~  at approximately 875 °C. Gases exiting the reactor (ptimarily methane,
Jsolids and liquids are then swept into the GPCR reactor for 'oshydrogen and hydrogen chloride), are scrubbed to remove heat,
2destruction. particulate and acid, and then stored for reuse as a fuel.

- sl http:// recetox.muni.cz




(Gas-Phase Chemical Reduction — Eco Logic Process

Liquids LWPS

Product
Soil/Sediment/Sludge TORBED Gl Gas
Reactor S
Bulk Solids TRBP torage
Treated Solids
G Two-stage scrubber for removing acid gases,

heat and particulate; depending on waste type,
may also use additional scrubbing towers (e.g.
wash oil)

G Liquid output from scrubbers is carbon filtered,
stored and tested, prior to disposal (irrigation,
sewet, surface water)

G Resulting gas is methane and hydrogen rich
(“Product Gas”); product gas is compressed,
stored and monitored

% If suitable, gas is reused as fuel for front-end
equipment, or consumed in an auxiliary burner
G Gas that is unsuitable for reuse is conveyed

back to the reactor for reprocessing

Research Centt
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Efficiency of Eco Logic GPCR Technology

[ ]
A ‘. NOSd A CIICT A U,.. 0 Allada 1,10

A
%  Demonstration project conducted from February 1996 to September 1997, under
Ontario Ministry of Environment permits

Processed more than 1 000 tons of PCB-contaminated material

&

Waste matrices included electrical equipment, high-strength oil, soil/sediment,
concrete, PPE and miscellaneous other solids

&

Y% Extensive regulatory testing showed compliance with all permit requirements,
and PCB destruction efficiencies of at least 99.999999% (“8-nines”)

Commercial-Scale Treatment of PCB Oil containing PCBs, chlorobenzenes and PCDD/F

Regulatory Test PCBs CBs PCDDs/Fs
Destruction and Removal Efficiency DRE (%)

Test 1 99.9999996 99.9999842 99.999 to 99.9999*
Test 2 99.9999985 99.9999985

Test 3 99.9999997 99.9999977

Destruction Efficiency DE (%)

Test 1 99.9999996 99.9999836 99.999 to 99.9999*
Test 2 99.9999985 99.9999972

Test 3 99.9999808 99.9999971

* Detection Ilmlts used in calculation — therefore DREs/Des may be even higher
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Plasmové techologie

Tyto technologie poZivaji k destrukci toxickych odpadi

plasmového oblouku, ktery dosahuje extrémné vysokych
teplot (kolem 10 000 °C).

Odpadem z tohoto procesu jsou: plynné slozky jako H,, CO,
kyselé plyny a ztavené popeloviny v pracce (skruberu).

Vyhodou tohoto postupu je, Ze jsou rozloZeny i Zaruvzdorné
slouCeniny, zafizeni muzZe byt konstruovano jako pfenosné a
trvani procesu je kratké.

Research Centre for Toxic Compounds in the Environment
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Plasmové techologie

Plasmoveé pole je vytvafeno pfi prichodu elektrického vyboje
plynem.

Pfi priichodu plynem je elektricka energie pfeménéna v energii
tepelnou a ta je nasledné absorbovana molekulami plynu,
které se aktivizuji do ionizovaného stavu.

Pfi tomto déji je dosahovano teplot v rozmezi 5 000 — 15 000 °C.

Material vystaveny plasmé je postupné atomizovan, ionizovan,
pyrolyzovan a konecné destruovan pfi interakci
s rozpadajicimi se produkty rozpadu plasmy.

Research Centre for Toxic Compounds in the Environment 23
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Plasmové techologie

Vyhody:

Y% Plasmovy systém se vyznacuje intenzivni radiaci tepla, a
proto je pfenos tepla do odpadu (kapalného i tuhého)
mnohem rychlejsi neZ pfi jinych formach termického
Zpracovani.

% Plasmovy systém likvidace odpadu je svoji podstatou
pyrolyzni , prakticky nevyZaduje kyslik. Z toho davodu je
mnozstvi odplynu mensi nez u konvencni termické metody.
TudizZ i zafizeni na ¢isténi odplynu miZe byt mensi.

% Vysoka teplota spolehlivé rozklada i jinak obtiZné rozloZitelné
slouceniny.

¢ Utinnost destrukce a odstranéni (DRE) je v procentech vyssi
nez 99.999

Research Centre for Toxic Compounds in the Environment 24
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Plasmové techologie

Nevyhody:

% Vysoké teploty kladou velké pozadavky na konstrukcni
materialy

% Plasmovy oblouk je velmi citlivy na fluktuace v mnoZstvi ¢i
kvalité pfivadéného materialu. To vyZaduje dikladnou
homogenizaci pfivadéného odpadu. To je zvlasté obtizné
v pfipadech zpracovani odpadu z riiznych zdroju

% Vysoka spotfeba energie

Research Centre for Toxic Compounds in the Environment
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Plasmové techologie

Pouziti:

Plasmovy oblouk miiZe byt pouZivan jak k likvidaci kapalnych
odpaddu, tak i k rozkladu organickych slouCenin v tuhé fazi
s naslednou vitrifikaci.

Technologie je pouZivana na zvlast’ obtiZné rozloZitelné latky jako

PCBs, pesticidy, freony, atd.

Research Centre for Toxic Compounds in the Environment
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Plascon - Nufarm Unit
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Plascon - Skid installation
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Plascon - ODS Unit
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Plascon - BCDT Unit

Research Centre for Toxic Compounds in the Environment
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Katalyticka dechlorace v alkalickém prostfedi
(BCD, Base Catalysed Dechlorination)

Spociva v tepelné destrukci halogenovanych alifatickych a
aromatickych organickych latek pomoci sloucenin
alkalickych kovi nebo kovi Ziravych zemin (napf. NaHCO,,
KOH, NaOH).

Kontaminované materialy mohou byt ve vodném i organickém
prostiedi, pfiCemz destruktivni proces probiha aZ po
odvodnéni reakcéniho systému.

Research Centre for Toxic Compounds in the Environment 37
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Katalyticka dechlorace v alkalickém prostfedi
(BCD, Base Catalysed Dechlorination)

Destrukeni proces probiha za pfedpokladu, Ze v systému je
pfitomen donor vodiku (napf. primyslovy tekuty parafin),
katalyzator a zdroj uhliku.

Reakc¢ni doba je uvadéna v rozmezi 0,5 - 3 h, pfi teplotach 200 -
400 °C v tlakovém reaktoru.

Tlakova destrukce POP latek probiha i v pfitomnosti hydroxidu
vapenatého pfi 100 - 300 °C

RCl + NaOH + [H] = RH + NaCl + H20
(katalyzator, T = > 320°C, dusikova atmosféra)
[H] — donor vodiku

Research Centre for Toxic Compounds in the Environment 32
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Katalyticka dechlorace v alkalickém prostfedi
(BCD, Base Catalysed Dechlorination)

Metoda je vhodna pro destrukci chlorovanych sloucenin a vysoce
kontaminovanych materiali napf. halogenovanych VOCs a
SVOCs, PCBs, PCDDs/Fs a pesticidu (HCHs) (kupf. na
urovni 100 g PCBs.kg! pfi zustatkové kontaminaci 2 mg.kg?),
dale pak k likvidaci koncentratt pfi extrakénich
dekontaminacnich metodach, zvlasté pak pfi pouZiti vysoce
vrouciho rozpoustédla, které navic mizZe byt i donorem
vodiku v systému.

Pouziti této metody je vSak neekonomické pro znacné vlhké
kontaminované materialy nebo odpadni kaly.

Research Centre for Toxic Compounds in the Environment
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Katalyticka dechlorace v alkalickém prostfedi
(BCD, Base Catalysed Dechlorination)

BCD technologie je doporucovana EPA jako alternativni
technologie ke spalovacim procesum pro destrukci PCBs.

Metoda je vhodna pro detoxifikaci PCBs v kondenzatorovych
transformatorovych a motorovych olejich.

V praxi byva Casto provozovana dvoustupinové, pfiCemz prvni
stuperl pfedstavuje termicka desorpce.

Research Centre for Toxic Compounds in the Environment 34
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Katalyticka dechlorace v alkalickém prostfedi
(BCD, Base Catalysed Dechlorination)

BCD Therm-O-Detox System
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\atalyticka dechlorace v alkalickém prostredi ;
Base Catalysed Dechlorination) — Cisténi pud

Nitrogen Hydrogen
Dunor
Catalyst
Base E
D:]ndenser 1 Chiller Carbon Carbon Gas
Condenser 2 Trap Trap Emissions

Water
Solids
Salt
Carbon
Recovered
0l
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Aplikace BCD technologie v CR

Projekt dekontaminace - Spolana a.s. Neratovice

Cl |

%/ E:D CZ a.s.

lsima

s |

S
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History of the contamination

The Spolana chemical site is a large chemical complex based on
chlorine chemistry.

During the 1960s, the production unit called PCP
(pentachlorophenol) produced insecticides and herbicides.

Due to the increase of serious illness among the workers, this
unit was shut down in 1968.

A number of risk analyses and feasibility studies have proven the
existence of the most dangerous dioxin (2,3,7,8
tetrachlordibenzo-para-dioxin), produced as a by- product by
this unit.

Others risk analyses and studies have confirmed the extremely
high level of contamination and classified this area as old
environmental burden.

Research Centre for Toxic Compounds in the Environment 38
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Obsah budov — procesni zafizeni

i
i

-
|
i -
v E
]

L L |
N

o= =

.
.

- =
v R

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz



Obsah budov — chemické odpady

Research Centre for Toxic Compounds in the Environment
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Building Decontamination Process

Health and Safety Issues

Y% Unknown, uncontrolled conditions — difficult to quantify
dioxin exposure levels

— Limit high-level exposure to only the workers inside the
contaminated buildings.

* Package the most contaminated material in a manner
to prevent re-exposure to operators of the technology.

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz



Content of Buildings

Stored chemical waste (130 tonnes in ISO Containers)
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Decontamination/Demolition
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Decontamination/Demolition under pressure air

system

[ ] @
A — ®
& : jv\
I ’® ®
® ® ® @ ® ‘ ¢ ¢ ii —> - @ |:|> K
O KHER+ | 7= e
@ ;i | —> :’ @ O ® @
}i | X [— X
[A] SR—— A N == o = >

LEGEND:

1. INLET DAMPER

2. HIGH EFFICIENCY FILTER

3. ACTIVATED CARBON DOSING
4. DAMPER

5. POST FILTER

6. EXHAUST FAN

7. STACK
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Decontamination process

BOBCAT ?73
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Demolition of Buildings
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Estimated Quantity of Materials

Waste Description Tonnes
Contaminated soil 23115
Building rubble 8 928
Miscellaneous chemicals 161
Timber /cloth 52
Dry dust 50
Steel 3053
Glass 13
Plastic 50
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Logistics and Pre-Treatment
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I'TD Facility, Herne, Germany
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Indirect Thermal Desorption (I'TD)

Indirect desorption under an inert atmosphere

Desorbed contaminants are condensed and recovered for
BCD Treatment

Soil, concrete, and brick

Shredded timber/textile blended into soil and treated by the
ITD
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Metal Parts Furnace

% Technology used for steel parts contaminated with chemical
warfare agents

% Multiple units in operation by the US Army

%  Contaminants desorbed and condensed for treatment by
BCD
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10 m? Reactor, Mexico
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BCD Applications

Olympic Site, Australia

BCD Project, US Navy, Guam
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Pilot Plant, Spolana Neratovice

Pilot Plant Erection, Spolana Tent Housing, Spolana
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BCD - Spolana Neratovice

Soil Treatment

Dioxin Removal
Feed Material Inlet ng/g I-TEQ Treated Material ng/g I-
TEQ
ITDU 10 46.5 0.0029
HCB & Lindane Removal
Feed Material Inlet mg/kg Treated Material mg/kg
ITDU 10 HCB, 2 643 <1
(average)
I'TDU 10 Lindane, 1.34 <1
(average)
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BCD - Spolana Neratovice

Brick and Concrete

Dioxin Removal

Feed Material

inlet ng/g I-TEQ

Treated Material
ng/g I-TEQ

ITDU 4, (average)

2,420

0,0063

HCB & Lindane Removal

Treated Material

Feed Material inlet mg/k
g/kg me/ke
ITDU 4 HCB, 49,000 <1
(average)
ITDU 4 Lindane, 1 <1
(average)

http:/ /recetox.muni.cz
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BCD - Spolana Neratovice

Floor Concrete

Dioxin Removal

: ) Treated Material
Feed Material inlet ng/g I-TEQ ng/g I-TEQ
ITDU 5, 4,780 0,066
(average)
HCB & Lindane Removal
Feed Material inlet mg/kg | Lreated Material
mg/kg
ITDU 5 HCB, 5.100 <1
(average)
I'TDU 5 Lindane, 18 <1
(average)

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz

57



BCD - Spolana Neratovice

BCD Reactor
Dioxin Destruction
Feed Material Inlet ng/g I-TEQ | Treated oil-sludge matrix ng/g I-TEQ
Chemicals (BCD 2) 209 0
Chemicals (BCD 3) 200 0,0043
Chemicals (BCD 4) 1 0,00023
Chemicals (BCD 5) 84 0,23
Chemicals (BCD 6) 47 0
Chemicals (BCD 7) 35 0
Dust (BCD 8) 1.620 0,00052
Condensate ITD (BCD 9)
Water fraction 96 ng/ml
Organic fraction 876 ng/g
Treated Product from mixture 0
Chemicals (BCD 10) 78 0
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BCD - Spolana Neratovice

BCD Reactor

HCB & Lindane Destruction

Feed Material inlet mg/kg Treated oil-sludge matrix mg/kg
HCB Lindane HCB Lindane
Chemicals (BCD 2) 29.000 15.000 <1! <1!
Chemicals (BCD 3) 200.000 900 <2! <2!
Chemicals (BCD 4) 550.000 1.000 <2! <2!
Chemicals (BCD 5) 25.000 1.100 <2! <2!
Chemicals (BCD 6) 270.000 1.000 <2! <2!
Chemicals (BCD 7) 160.000 1.000 <2! <2!
Dust (BCD 8) 7.600 7 <2! <2!
Condensate ITD (BCD 9)
Water fraction 630 <2
Organic fraction 11.000 <2
Treated Product from mixture <2! <2!
_{Chemicals (BCD 10) Rece, 1.598 19532 | <2t L <2t
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Location at Spolana
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Focus of the project

Decontamination and demolition of 2 buildings A1420 a
A1030 =9 000 tones

Excavation and treatment of surroundings soils of A1420 a
A1030 = 23 000 tones

Treatment of chemicals stored closed to A1420 = 160 tones

Dissemble and treatment of the process unit = 3 000 tonnes

of metal

Backfill and final restoration
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Focus of the project

Decontamination and Dissemble and
demolition of 2 treatment of the
buildings A1420 a process unit = 3 000
A1030 =9 000 tonnes tonnes of metal

Treatment of

chemicals stored
closed to buildings =

160 tonnes

Excavation and treatment of surroundings soils of A1420 a

A1030 = 23 000 tones

Backfill and final restoration
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Main requirements

Treatment of contaminated waste in site
Final destruction of toxic waste

Use of non incineration technology

Use of proven technology

Protection of environment

&< & & & & &

Safety and health for population
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SOLUTION - overal remediation facility

Overall remediation facility contains several units — three main
waste treatment technologies:

%  Steel from process plant, cables etc. = MPF
%  Soil, building rubble = I'TD unit

% Waste chemicals, highly contaminated dust, chemical
residues = BCD

Research Centre for Toxic Compounds in the Environment
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Protection of environment

&< & & & & & &

Enclosure of contaminated buildings A 1420 a A 1030

Treatment of all waste inside the building with concrete soil

Maintain of negative air system

Anti flood protection

Anti noise protection and its monitoring
Monitoring emissions and ambient air

Monitoring health of workers

Research Centre for Toxic Compounds in the Environment
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Spolana Neratovice

— PROJEKT SPOLANA DIOXINY Yia ¢

=\CZ

o
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POPIS SCHEMA — SCHEME DESCRIPTION
A B (o3 D E

Nejrizikovéjsi zéna Predtiprava smésného stavebniho Provoz sanacnich technologii- dardni pi i prostiedi Shromazdisté validovaného stavebniho
Demontaz provozniho zafizeni, demolice budovy, odpadu, tfidéni, drceni a Gprava odpadii. Docasné umisténi zpracovaného odpadu smésného odpadu pred vyuzitim
odtéZeni kontaminované zeminy. Op of waste i pred jeho vyuzitim. k zpétnému zasypu.
P of mixed ion waste,

Area of highest contamination sorting, ing, ing and ing. Temporary storage of inated of treated material prior
Decontamination and demolition of buildings and material while awaiting analytical to its re-use.
former chemical plant, and excavation of verification.
contaminated soil.

1. Stavebni stroje a mechanismy k zia ici sar ych objektu 1. C i inery used for ion and the ination and ol

2. Stroje a zafizeni k prt ého stavebniho odpadu of buildings and process plant. )

3. Dekontaminaéni linka praoovn(ku

4. Dekontaminaéni linka lechmky, stroji a zai‘izanl

5. MPF — sanaéni ého odpadu

6. ITD — sanacni technologie, nepflmé termicka desorpce (smés. stav. odpady)
7. APS — provozni soubor k &isténi plynnych fazi pred vypusténim do atmosfér
8. BCD - sanaéni technologie, zasadita katalycka destrukce chlor. slou¢enin

2. Pre-treatment equipment

3. Station for the decontamination of personnel

4. Control room and station for the d ion of mobile

5. MPF - for d ination of metal waste

6. ITD - remediation technology. indirect thermal dssorption (mixed construction waste)

‘g
” BCDClas.

7. APS - operatmg set for rrearmg gaseous phases prior to dlscharge mro the atmosphem BCDCZas.
9. Stavebni stroje k transportu zp ého é6ho odpadu 8.BCD - base cataly D of ch p F;aznc"gzski‘“ ;5
10. SCOV — Specidini istirna odpadnich vod 9. Construction inery for transportation of the i waste p 0 00 Praha
11. NAS — vzduct

Y

10. SWWTP - Special wastewater treatment plant

Ceska republika

Tel: +420 222 922 611

11. NAS - Ventilation and filtration system for maintaining negative pressure inside i
) 971561 i e-mail: info@bcdcz.cz

the enclosures and process hall.

© Viechna préva vyhrazena. Z4dn4 st tohoto materidlu nesmi byt reprodukovéna a pouZivana v elektronické podobé, kopirovana a nahrévéna bez pledchoziho souhlasu firmy BCD CZ, a.s.
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Schedule

& & & ¢

@

12 / 2002

01/2003 —12/2003
03/2004 — 06/2005
07/2005 - 01/2006

02/2006 — 04 /2006
05/2006 — 12/2007
01/2008 — 04 /2008

final

Signature of the contract

Pilot tests

Permitting

Construction of infrastructure,
delivery and installation of equipment
Testing of equipment
Decontamination phase

Demolition of treatment unit and

restoration of site
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Pfiprava chemikalii (chemickych odpadi)

Uvnitf A 1420

N ERS/
S 2

iq‘SVW. v

%Elvms -©

“ana B

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz

68




Jednotka MPF
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Jednotka I'TD
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Jednotka APS
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Jednotka BCD
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Podtlakovy systém (INAS)
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uroven A - uroven C - porovnani
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Sodikova metoda

Sodikova metoda byla komercné vyuzZivana jiZ v 80. létech firmou
Sun-Ohio (USA) pod nazvem PCBX proces (nékteré firmy
pouZzivaji nazev Acurex proces) k dechloraci PCBs v olejich a
dalSich materialech.

Principem metody je reakce PCBs se specificky aktivovanym
sodikem v disperzni formé (Castice 1 - 10 mikronu) v
nadstechiometrickém mnoZstvi (vztaZzeno na obsah chloru)
za podminek potlaCeni vzniku oligomerti PCBs Wurtz-
Fittigovou reakci (vznik tetfenyli).

Potencialni vznik kondenzovanych produkti byl zamezen
hydrogenolyzou meziproduktu RNaX vodikem pod tlakem.

Reakce probiha pfi teplotach niZsich 100 - 125 °C za vzniku
anorganického chloridu sodného a bifenylu.

Research Centre for Toxic Compounds in the Environment 75
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Sodikova metoda

SloucCeniny sodiku, €i jiného alkalického kovu, jsou uspésné
aplikovatelné na dehalogenace pfevazné PCBs.

Reakcni mechanismus je radikalovy a metoda musi byt z
bezpecnostnich hledisek dobfe oSetfena.

Z hlediska detoxifikace PCBs je tato metoda vysoce spolehliva,
nebot’ k dechloraci dochazi bez ohledu na stupen dechlorace
nebo stability chloru na aromatickém jadfe.

Vyznamnym omezenim této metody je nebezpeci hofeni Na, Ci
vybusnosti systému pfi styku se vzdusnou vlhkosti (obsah

vlhkosti < 0,1 hm. %).

Z. ekonomickych diivodil je metoda vhodna pro znecisténi
materialu PCB do 8 g.kg.

Proces zarucuje dekontaminaci pod 2 ppm PCB:s.

Research Centre for Toxic Compounds in the Environment 76
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Sodikova metoda

Zvyseni aktivity alkalického kovu pfi dehalogenacich lze docilit
depozici sodiku na aluminu pfidavkem abraziva (kupf. Zn -

pisku) k obnovovani povrchu sodiku, pouZiti slitin kovt
(Na-K, Na-Cu-Pb) a aktivaci Na alkoholem.

Aplikace této metody je pfedmétem Cs. patentu.
I kdyZ dehalogenace materialii kontaminovanych PCBs probiha
na 100%, jeji praktické vyuziti z hlediska bezpecnostniho je

problematické zvlasté pak pfi vyuZiti v provoznim méfitku.

Pfi dechloraci PCBs v olejich je navic nejvétsi nebezpeci v
nedokonalém zabranéni emisi PCBs ve formé jemné mlhy

zpracovavaného PCBs v odplynu.
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Technologie solvatovanych elektronu

Metoda spociva v aplikaci kovového sodiku rozpusténého
v bezvodém amoniaku.

Vznikly roztok obsahuje tzv. solvatované elektrony, které jsou
ucinnym dehalogenacnim Cinidlem.

D¢y miZe byt popsan rovnici:

Na NFs v Na™ +e”

Pasobenim tohoto Cinidla na organohalogeny lze dosahnout
totalni dehalogenizaci, napf. PCBs molekula zreaguje aZ na
bifenyl.
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Technologie solvatovanych elektronu

Tato technologie byla vyvinuta americkou firmou Commodore
Environmental Services (aplikacni Cinidlo dostalo komercni
nazev Agent 313) a muizZe byt aplikovana jako mobilni
metoda.

Pouziti Agentu 313 nevyZaduje zvysenou teplotu a reakce nastava
v fadu sekund.
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Disposal of PCBs waste

For the member states of the European Union the Council
Directive 96/59/EG allows only four disposal operations for
PCB-containing wastes:

biological treatment
physico-chemical treatment

incineration on land

& & & &

permanent storage (only in safe, deep, underground storage
in dry rock formations and only for equipment containing
PCBs and used PCBs which cannot be decontaminated)
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Disposal of capacitors

% The small capacitors are a problematic group because they
are a diffuse source of PCBs if they are not removed from the
devices before their disposal.

% Furthermore, PCB-containing capacitors cause the formation
of polychlorinated dioxins and furans if they are mixed with
ordinary municipal waste and incinerated together with it.

% PCB-containing and PCB-suspicious small capacitors have to
be removed from the equipment and to be deposited of in an
underground landfill.
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Disposal of transformers

Large transformers may have an overall-mass of several tons
from which the mass of the fluid may be more than one ton.

If the metals of the transformer — iron from the core-plates and
copper from the coils — shall be recycled, the transformers

must be emptied and the metals have to be cleaned from
PCBs.

Only PCB-free metallic parts may be recycled in thermal
metallurgical processes without emissions of
polychlorinated dioxins and furans.

There are available systems of solvent-washing of equipment
which has been removed from service.
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- system of ABB

LTR? (Low Temperature Rinsing and Re-use)

Marries ABB’s experience in transformer maintenance and

recycling (used commercially for more than 15 years on over
30 000 transformers to date) with Sodium Reduction (NaR)
technology.

Principally for PCBs and mineral oils contaminated with PCBs.

Principal advantages:

S
S

factors-in costs for new or recycled equipment for the equipment owner

operates at low temperatures and pressures minimising attendance risks
and input costs

works with low-contaminated transformers in situ

uses an effective solvent (tetrachloroethylene) to rinse PCBs from highly
contaminated transformers

relatively mobile and scalable

Research Centre for Toxic Compounds in the Environment
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LTR? (Low Temperature Rinsing and Re-use)

« PCB liquid
« Solid parts

Treatment of PCB PCB-free Non<oxic
liquid by sodium transformer residues
dechlorination for re-use for
or or ultimate
alternative recovered disposal
technology materials
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Disposal of transformers

Because of the internal structure of transformers its
complete cleaning is not an easy process.

It may be cheaper not to recycle the metals but to dispose
them of in an environmental sound manner.

In these cases the transformers are emptied, rinsed and filled
up with a binder, are geometrically conditioned and, like
small capacitors, deposited in an underground landfill.

This procedure fulfils the demand of the European Directive
mentioned above in the sense of a “permanent storage” far
from the biosphere.
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Underground landfills

Underground landfills in for example in Germany are former
salt mines or separated parts of still existing mines.

They are situated several 100 m under the earth’s surface and
isolated from ground water and the biosphere by natural
sealants, e.g. clay layers.

They are organized like warehouses with separated areas for,
e.g., mercury containing wastes, arsenic containing wastes
and PCB-containing wastes.

Within a limited period of time the wastes deposited in an
underground landfill may be moved back if necessary.

After a longer time (several hundred years) the salt flows
around the wastes, wrapping them — for eternity.
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Underground landfills

Underground landfilling/underground waste stowing as a
non-destructive method of treating wastes containing POPs
is now a highly recognized form of treatment, especially for
wastes which are not thermally treated due to economical and
ecological reasons, for example filter dust from waste
incineration plants.

This method of disposal as lain out in the Stockholm
Convention should therefore be allowed use in the future.

The amounts disposed of in Germany are from domestic as
well as foreign origin.
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Underground landfills

Dioxin contaminated filter dust, especially from waste
incineration but also from metallurgic processing, make up
the greater part of the wastes.

Whilst the PCDD/F concentrations in filter dust from waste
incineration amount to less than 10 000 ng.kg, filter dust
from metallurgic processing in some cases significantly
exceed this amount (rising up to 100 000 ng.kg™).
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Biological treatment

%, The biological treatment, however, is a slow process and not
well suited for the detoxification of wastes containing PCBs.

%  Biological methods are under development and applied in
the remediation of contaminated areas, especially in cases
when an off-site treatment is not possible.
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PCB waste disposal

The ideal disposal operation does not exist.

The method which is used depends on the type of waste, on
the waste produced by the disposal operation, on the
technical possibilities, on the economical conditions as well
as on the experience and the knowledge of the
administration and the public.

However in every case the wastes should be disposed of in
an environmentally sound manner, that is, using the best
available techniques and the best environmental practices,
taking into account the whole environmental impact of the
operations.
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The ultra-violet irradiation and catalytic

[ ] [ ] [ ]
nlorination D cechnoloov @ ne 1oshibag
)

PCBs are mixed with sodium hydroxide (NaOH) and
isopropyl alcohol (IPA: solvent) in a mixture tank to realize
PCB concentration in IPA of several wt% and subsequently;

PCB is dechlorinated by two independent processes;
photo-chemical dechlorination reaction;
catalytic dechlorination reaction;

Biphenyl, NaCl, acetone, and water are generated after PCB
is dechlorinated, but no gases such as hydrogen or
hydrochloric gas are produced,

A distiller separates IPA from the solution, and IPA can be
recycled many times as a solvent of PCB.
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UVCD technology — Flow Chart
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