Ceska informacni agentura Zivotniho prostredi

ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

Workshop: “ParaBAT: metodika progresivnich
postupli ke zdokonaleni systémul vedoucich k
minimalizaci produkce odpadl pochazejicich z

pramyslovych ¢innosti”
EVOOH




Program workshopu:

10:00 -10:10 predstaveni projektu a cile
workshopu

10:10 - 10:30 prednaska ,,ParaBAT: metodika
progresivnich postupt ke zdokonaleni systému
vedoucich k minimalizaci produkce odpadu
pochazejicich z prlmyslovych ¢innosti“

(prof. Ing. Vladimir Ko¢i, Ph.D., MBA, V§CHTPraha)

10:30-10:50 prednaska ,, Soucasna situace
a vyvoj v oblasti recyklace plast(i v CR “

(Ing. David Hausner, Czech Plastic Cluster)

10:50-11:10 prednaska ,,BAT pro chemickou
recyklaci plastd“

(Mgr. lvanna Harasymchuk, VSCHT Praha)

11:10-11:30 pfednaska ,Technologie zpracovani
odpadnich kall z recyklace plastu“

(Ing. Sirotna Kamila, VSCHT Praha)
11:30-12:00 Interaktivni ¢ast workshopu:
1. Ugel databéaze Parabat.

2. Backend (jak funguje mechanismus databaze a co
je zakladem pro vypocet vysledkd, rovnic).

3. Frontend (jak databaze funguje na strané uzivatele).

12:00-12:30 diskuse a zpétna vazba.



Ceska informacni agentura Zivotniho prostredi

ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

ParaBAT: metodika progresivnich postupu
ke zdokonaleni systému vedoucich k
minimalizaci produkce odpadu
pochazejicich z primyslovych cinnosti

prof. Ing. Vladimir Koc¢i, Ph.D., MBA



Vysveétleni koncepce metodiky ParaBAT

% Pfimé emise Neprimé emise Vysledna suma Dosazené
environmentalni . - . — . - _ environmentalni Zlepseni
Jatese Phvodni st-av TechnoIEagle: Dodatecna zaFez Odvracene emlus_.e’ satsse
technologie po dosazeni z dodavatelskeho v dusledku vyuziti
limitG BAT retézce druhotného
materialu
Varianta 100% 50% Nezahrnuto Nezahrnuto *50% *50%
hodnoceni 1
Varianta 100% 50% 30% Nezahrnuto 80% 20%

hodnoceni 2a

Varianta 100% 50% 60% Nezahrnuto 110% -10%
hodnoceni 2b

Varianta 100% 50% 30% -20% 60% 40%
hodnoceni 3a

Varianta 100% ** 60% 30% -40% 50% 50%
hodnoceni 3b

Vysvétlivky

* Zlepseni stavu na 50% je jen zdanlivé, protoze nejsou zapocteny neprimé emise.

= nedoslo k dosazeni nejnizsi meze limitu BAT




CIiLOVA SKUPINA

Priimyslové podniky
Firmy zabyvajici se odpady a recyklaci
Vladni a nevladni organizace

Environmentalni inZzenyfi a konzultanti

YV V V VYV V

Vyzkumnici a akademici

Pro efektivni vyuziti metodiky ParaBAT je nezbytné, aby uzivatelé méli:

Pokrocilé znalosti v oblasti posuzovani Zzivotniho cyklu

Praktické zkuSenosti s provadénim environmentalnich analyz

ZkusSenost prace s relevantnim softwarem, napft. SimaPro, LCA for Experts
Pristup k databazim LCIA, napt. Ecoinvent, Sphera

Byli obezndmeni s environmentalnimi regulacemi a standardy, jako jsou CSN ISO 14040 a 14044



VYHODY METODIKY PARABAT
Umoznuje pfijimat strategicka rozhodnuti s cilem maximalizovat zlepSeni
zivotniho prostredi, vyvazit naklady a proveditelnost

Zohlednuje jak pfimé, tak nepfimé emise celého hodnotového fetézce
hodnocené technologie

Zapojeni zainteresovanych stran

Vytvari presnéjsi obraz celkového dopadu celého hodnotového fetézce
hodnocené technologie na Zivotni prostfedi a identifikuje vice moznosti pro
shizeni environmentalni zatéze

Podporuje praktiky, které pfispivaji k dlouhodobé udrzitelnosti

Umoznuje razné pristupy, véetné inovaci a optimalizace procesu



Dékuji za pozornost!

prof. Ing. Vladimir Koc¢i, Ph.D., MBA : kociv@vscht.cz,

Ustav udrZitelnosti a produktové ekologie, Vlysokd $kola chemicko-technologickd v Praze


mailto:kociv@vscht.cz

Ceska informacni agentura Zivotniho prostredi
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Nejlepsi Dostupné Techniky (BAT)

Mgr. lvanna Harasymchuk




Potieba prevence a kontroly
zneé&isténi z raznych pramyslovych

zdroju v celé EU

BREF (Referencni Dokument o

Smérnice IPPC NejlepSich Dostupnych Technikach)
l' N jsou klicoveé zdroje pouzivané v Evropské unii na
e ' podporu zavadeéni nejlepSich dostupnych technik
" podle smérnice o primyslovych emisich (IED)

Nejlepsi dostupné techniky (BAT)

lr \

Povoleni na zakladé BAT nebo obecné povinna pravidla

BAT (NejlepSi Dostupné Techniky )

NEJLEPSI - nejuginnéjsi pfi dosahovani ochrany Zivotniho

prostfedi jako celku

DOSTUPNE - ekonomicky a technicky proveditelné, s

pfihlédnutim k ndkladiim a vyhodam, pfimérené pfistupné

TECHNIKY - pouzivanad technologie a zpUsob, jakym je
Vydani povoleni na zaklade BAT zafizeni navrZzeno, postaveno, udrZzovdno, provozovano a

V téchto povolenich mohou byt stanoveny vyrazeno z provozu

konkrétni environmentalni podminky a
omezeni, které musi podniky dodrzovat.
Tato povoleni jsou povinna a reguluji emise
a dalSi environmentalni faktory.



Urovné emisi souvisejici s BAT (ELV)

ELV predstavuji pravné vymahatelny limit, do kterého musi
podniky snizit své emise pomocitechnologii a metod, které
jsou v souladu s nejlepSimi dostupnymi technikami.

Maximalni ELV mohou existovat pro urcité latky nebo ¢innosti
(napft. Evropské smérnice (IPPC, WID, LCP), narodni nebo regionalni
zakony)

BAT zahrnuiji:

» Metody méfeni
> Cetnost a trvani méfeni

> Kalibrace a udrzba zarizeni

» Zpravy a ovéreni

p , "6 Raw materials + auxiliaries Land/soil
» Provozni podminky *«. (e.g. water, O,, chemicals)



Struktura Referencniho Dokumentu BAT (BREF)

Kapitola 1 - Obecné informace

Kapitola 2 - Procesy a techniky

Kapitola 3 - Urovné spotieby / emisi
Kapitola 4 - Techniky k posouzeni jako BAT
Kapitola 5 - Zavéry BAT

oola6 - Novs oahiks \ Zavéry BAT v Kapitole 5 jsou:
» Zakladem pro stanoveni specifickych BAT pro zafizeni

Kapitola 7 - Zavéry / Doporuceni
PFilohy » Méfitkem pro posuzovani stavajiciho nebo

navrhovaného vykonu zarizeni - ,,urovné spojené s BAT*
» Vychozim bodem pro stanoveni podminek povoleni

» Obecnymi zavéry BAT pro sektor na evropské Urovni



BAT pro technologie chemické recyklace plastu

Referencéni dokument pro zpracovani odpadu

» Hydrolysis
> Glycolysis Referenéni dokument pro spalovani odpadii
» Enzymatic Degradation _ ,
> Acid Hydrolysis » Catalytic Py'roly3|s
» Supercritical Fluid ” F?St Pyrolysis .
Depolymerization » Microwave Pyrolysis
Alkaline Hydrolysis > Fluidized Bed
Pyrolysis

Oxidative Degradation

A\

Pl ificati
Hydrothermal Liquefaction asma Gasification

A\

: : . Steam Gasification
Biological Depolymerization

YV VYV VY

Electrochemical Recycling

Specificky pripad, kdy typ vyrobniho procesu neni reSen v zavérech BAT:
+Cl. 14(6) IED: Pfislusny orgén stanovi podminky povoleni na zakladé BAT, které jsou uréeny s pfihlédnutim ke kritériim uvedenym v pfiloze Il k IED



Referencni dokument pro zpracovani odpadu - oblast vlivu

3 1. Dispesal or recovery of hazardons waste with a capacity em:aediﬂ per day
involving one or more of the following activities:

33

(a) biclogical treatment;

(b) physicochenxcal treatment;

() blending or mixing prior to submission to any of the other activities listed in
points 5.1 and 5.2 of Annex I to Directive 2010/75/EL;

(d) repackaging prior to submission to any of the other activities listed in points 5.1
and 5.2 of Annex I to Directive 2010/75/ELT,

(e} selvent reclamationregeneration;

(f) recyclingireclamation of inorganic materials other than metals or metal
compotnds;

(g) regeneration of acids or bases;

(k) recovery of components used for pollution sbatement;

(1) recovery of components from catalysts;

(1) cil rerefimng or other reuses of oil;

{a) Disposal of non-hazardous waste with a capacity excaediﬂgE{] tonnes day
Tov

mvolving cne or more of the following activities, and excluding achTil ered by
Council Directive 91271/EEC of 21 May 1991 concerning wban waste-water treatment:

(1) biclogical treatment;
{1L) physico-chemical treatment;
(ili)  pre-treatment of waste for incineration or co-incineration;
{iv)  treatment of ashes;
(V) treatment in shredders of metal waste, including waste electrical and
electronic equipment and end-of-life vehicles and their components.
(b) Recovery, or a mix of recovery and disposal. of non-hazardons waste with a
capacity exceeding 75 tonnes per day involving cne or more of the following
activities. and exclnding activities covered by Directive 91,/271/EEC:
(L) biclogical treatment;
{ii) |_pre-treatment of waste for incineration or co-incineration: |
(iii}  treatment of ashes;
{iv)  treatment in shredders of metal waste, incloding waste electrical and
electronic equipment and end-of-life vehicles and their components.

When the conly waste treatment activity carried owf is anaerobic digestion the
capacity threshold for this activity shall be 100 tonnes per day.

3.5 Temporary sterage of harardons waste not covered under point 5.4 of Annex T to
Durective 2010775/EU pending any of the activities histed in pomnts 5.1, 5.2, 5.4 and 5.6 of
Annex T to Directive 2010/75%EU with a total capacity exceeding 30 ftonnes, excluding
temporary storage, pending collection, on the site where the waste is generated.

6.11.

ntly operated treatment of waste water not covered by Directive

Independe
01/271/EEC and discharged by an installation uondertakins activities coverad vnder points
5.1. 5.3 or 5.5 as listed above.

This BREF does not address the following:

Surface impoundment.

Disposal or recycling of animal carcases or of animal waste covered by the activity
description in point 6.5 of Annex I to Directive 2010/75/EU when this is covered by the
BREF on the slaughterhouses and animal by-products industries (SA).

On-farm processing of manure when this is covered by the BREF for the intensive rearing
of poultry or pigs (IRPP).

Direct recovery (i.e. without pretreatment) of waste as a substitute for raw materials in
installations carrying out activities covered by other BREFs, e.g.:

o Direct recovery of lead (e.g. from batteries), zinc or aluminium salts or recovery
of the metals from catalysts. This may be covered by the BREF for the non-
ferrous metals industries (NFM).

o Processing of paper for recycling. This may be covered by the BREF for the
production of pulp, paper and board (PP).

o Use of waste as fuel/raw material in cement kilns. This may be covered by the
BREF for the production of cement, lime and magnesium oxide (CLM).

|_Waste (co-)incineration, pyrolysis and gasification.|This may be covered by the BREF for

waste incineration (WI) or the BREF for large combustion plants (LCP).

Landfill of waste. This is covered by Directive 1999/31/EC on the landfill of waste. In
particular, underground permanent and long-term storage (> 1 year before disposal,
>3 years before recovery) are covered by Directive 1999/31/EC.

In situ remediation of contaminated soil (i.e. unexcavated soil).
Treatment of slags and bottom ashes. This may be covered by the BREF for waste
incineration (W1) and/or the BREF for large combustion plants (LCP).

Smelting of scrap metals and metal-bearing materials. This may be covered by the BREF
for non-ferrous metals industries (NFM), the BREF for iron and steel production (IS),
and/or the BREF for the smitheries and foundries industry (SF).

Regeneration of spent acids and alkalis when this is covered by the BREF for ferrous
metals processing.

Combustion of fuels when it does not generate hot gases which come into direct contact

with the waste. This may be covered by the BREF for large combustion plants (LCP) or
by Directive 2015/2193/EU.



Referencni dokument pro zpracovani odpadu
Zaveéry o BAT pro zpracovani odpadu

» Obecné zavéry o BAT
= Celkovy vliv na Zivotni prostredi
= Monitorovani
= Emise do ovzdusi
= Hluk avibrace
= Emise do vody
= Emise z nehod a havarii
= Energeticka ucinnost
= Opétovné pouziti oball
» Zavéry o BAT pro mechanické zpracovani odpadu
» Zavéry o BAT pro biologické zpracovani odpadu
» Obecné zavéry o BAT pro biologické zpracovani odpadu
= Zavéry o BAT pro aerobni zpracovani odpadu
= Zavery o BAT pro anaerobni zpracovani odpadu
= Zaveéry o BAT pro mechanicko-biologické zpracovani
odpad(
» Zavéry o BAT pro fyzikalné-chemické zpracovani odpadu
» Zavéry o BAT pro zpracovani kapalnych odpadt na bazi vody
» Popis technik



Celkovy vliv na zivotni prostredi

BAT 1. Za ucelem zlepseni celkového vlivu podniku na
Zivotni prostredi zahrnuje BAT zavedeni systému
environmentalniho fizeni (EMS) a praci v jeho ramci, ktera
zohlednuje vSechny nasledujici prvky...

BAT 2. Za ucCelem zlepSeni celkové environmentalni S
vykonnosti zafizeni je nejlepsSi dostupnou technikou vyuziti
vSech nasledujicich technickych reSeni...

BAT 3. S cilem snizit emise do vody a ovzdusSi spociva BAT v
organizaci a vedeni inventarizace odpadnich vod a

odpadnich plynt jako soucasti systému environmentalniho
fizeni (viz BAT 1), ktery zahrnuje vSechny nasledujici prvky...

BAT 4. Aby se sniziloriziko pro Zivotni prostredi spojené se
skladovanim odpadu, mély by BAT zahrnovat vSechna
nasledujici technicka reseni...

Technique

Description

Set up and implement waste

. | characterisation and pre-

acceptance procedures

These procedures aim to ensure the technical (and legal) suitability
of waste treatment operations for a particular waste prior to the
arrival of the waste at the plant. They include procedures to collect
information about the waste input and may include waste sampling
and characterisation to achieve sufficient knowledge of the waste
composition. Waste pre-acceptance procedures are risk-based
considering, for example, the hazardous properties of the waste, the
risks posed by the waste in terms of process safety, occupational
safety and environmental impact, as well as the information provided
by the previous waste holder(s).

Set up and implement waste

" | acceptance procedures

Acceptance procedures aim to confirm the characteristics of the
waste, as identified in the pre-acceptance stage. These procedures
define the elements to be verified upon the arrival of the waste at the
plant as well as the waste acceptance and rejection criteria. They
may include waste sampling, inspection and analysis. Waste
acceptance procedures are risk-based considering, for example, the
hazardous properties of the waste, the risks posed by the waste in
terms of process safety, occupational safety and environmental
impact, as well as the information provided by the previous waste

holder(s).




Monitorovani

(emise do vody, ovzdusi, monitorovani difiznich emisi a zapachu)

BAT 7. BAT spociva v monitorovani emisi do vody s ¢etnosti nejméné takovou,
jaka je uvedena nize, a v souladu s normami EN. Pokud normy EN neexistuji,
BAT zahrnuji pouziti norem ISO, vnitrostatnich nebo jinych mezinarodnich
norem, které poskytuji udaje na podobné védeckeé urovni.

) ()

EN ISO 14403-1
and -2}

based liquid waste

Minimum Monitoring

S::::::;f Standard(s) Wnster::;tsmenl monitoring associated
p p frequency " {2] with
Adsorbable
organically bound Treatment of water- )
halogens (AOX) ENISO 9362 based liquid waste Onee every day
A0
Benzene, toluene,
cthylbenzene, EN ISO 15680 Treatment of water- 0 th
xylene (BTEX) based liquid waste nee every mon
@IV]

All waste BAT 20

. treatments except .

Chemical oxygen No EN standard treatment of water- Once every month
demand (COD) () available based liquid waste
© e d

Treatment of water- Once everv da

based liquid waste tyqay

Various EN
. - tandard

Free cyanide (CN') aviil:b]a: (fc Treatment of water- Once every day

Hydrocarbon oil index
Arsenic

Cadmium

Chromium

Copper

Nickel

Lead

Zinc

Manganese
Hexavalent chromium
Mercury

PFOA

PFOS

Phenol index

Total nitrogen

Total organic carbon
Total phosphorus
Total suspended solids



Emise do ovzdusi, hluk a vibrace

Technique

Description

Applicability

Minimising residence
4| times

Minimising the residence time of
(potentially) odorous waste in storage or
in handling systems (e.g. pipes, tanks,
containers), in particular under anaerobic
conditions. When relevant, adequate
provisions are made for the acceptance of
seasonal peak volumes of waste.

Only applicable to open
systems.

Using chemical
b. | treatment

Using chemicals to destroy or to reduce
the formation of odorous compounds (e.g.
to oxidise or to precipitate hydrogen
sulphide).

Not applicable if it may
hamper the desired output
quality.

BAT 18. Aby se predeslo dopadim hluku a vibraci, nebo
pokud to neni mozné, aby se tyto dopady snizily, je nejlepsSi
dostupnou technikou pouziti jednoho z nasledujicich
technickych feSeni nebo jejich kombinace.

Optimising aerobic
C. | treatment

In the case of aerobic treatment of water-

based liquid waste, it may include:

o use of pure oxygen;

s removal of scum in tanks;

* frequent maintenance of the aeration
system.

In the case of aerobic treatment of waste

other than water-based liquid waste, see
BAT 36.

Generally applicable.

Technique Description Applicability
Noise levels can be reduced by increasing | For existing plants, the
Appropriate  location | the distance between the emitter and the | relocation of equipment and

a.| of  equipment and
buildings

receiver, by using buildings as noise
screens and by relocating building exits or
entrances.

building exits or entrances
may be restricted by a lack
of space or excessive costs.

BAT 13. K predchazeni nebo, pokud predchazeni neni mozné,
ke snizovani emisi zapachu, BAT zahrnuji pouziti jednoho nebo
vice z nasledujicich technickych reSeni.

b.| Operational measures

This includes techniques such as:

1.

ii.

iii.

1v.

V.

inspection and maintenance of
equipment;

closing of doors and windows of
enclosed areas, if possible;
equipment operation by
experienced staff;

avoidance of noisy activities at
night, if possible;

provisions for noise control during
maintenance, traffic, handling and
treatment activities.

c.| Low-noise equipment

This may include direct drive motors,
compressors, pumps and flares.

Generally applicable.

Noise and vibration
| control equipment

This includes techniques such as:

i
iL.
1il.
iv.

noise reducers;

acoustic and vibrational insulation
of equipment;

enclosure of noisy equipment;
soundproofing of buildings.

Applicability may be
restricted by a lack of space
(for existing plants).




Emise do vody

Table 6.2: BAT-associated emission levels (BAT-AELs) for indirect discharges to a receiving

water body

Substance/Parameter

BAT-AEL
")

Waste treatment process to which the
BAT-AEL applies

Table 6.1: BAT-associated emission levels (BAT-AELs) for direct discharges to a receiving water
body
Substance/Parameter BAT-AEL Waste treatment process to which the
2 " BAT-AEL applies
o All waste treatments except
10-60 mg/l treatment of water-based liquid

Total organic carbon (TOC) )

waste

10-100 mg/1 (*)
()

o Treatment of water-based liquid
waste

Chemical oxygen demand (COD) {2}

30-180 mg/l

o All waste treatments except
treatment of water-based liquid
waste

30-300 me/I ()
()

o Treatment of water-based liquid
waste

Hydrocarbon o1l index (HOI)

0.5-10 mg/1

* Mechanical treatment in shredders
of metal waste

® Treatment of WEEE containing
VFCs and/or VHCs

 Re-refining of waste oil

« Physico-chemical treatment of
waste with calorific value

« Water washing of excavated
contaminated soil

e Treatment of water-based liquid

Total suspended solids (TSS)

5-60 mg/l

s All waste treatments

Hydrocarbon oil index (HOI)

0.5-10 mg/1

s Mechanical treatment in shredders
of metal waste

o Treatment of WEEE containing
VFCs and/or VHCs

* Re-refining of waste oil

o Physico-chemical treatment of
waste with calorific value

o Water washing of excavated
contaminated soil

e Treatment of water-based liquid
waste

waste
Free cyanide (CN') (') 0.02-0.1mg1 | * Treatment of water-based figuid
s
Adsorbable organically bound halogens 0.2—1 mo/l « Treatment of water-based liquid
(AOX) () ' e waste

Total nitrogen (Total N)

1-25 mg/1 () ()

* Biological treatment of waste
* Re-refining of waste oil

1060 mg/l (%)
) (’g:

o Treatment of water-based liquid
waste

Arsenic (expressed as As)

0.01-0.05 mg/l

Cadmium (expressed as Cd)

0.01-0.05 mg/l

Chromium (expressed as Cr)

0.01-0.15 mg/l

Copper (expressed as Cu)

0.05-0.5 mg/l

Lead (expressed as Pb)

0.05-0.1 mg/1 (%)

Metals and
metalloids (')

Nickel (expressed as Ni) 0.05-0.5 mg/l
Mercury (expressed as Hg) 0.5-5 pg'l
Zinc (expressed as Zn) 0.1-1 mg/l ['4)

 Mechanical treatment in shredders
of metal waste

e Treatment of WEEE containing
VFCs and/or VHCs

« Mechanical biological treatment
of waste

e Re-refining of waste oil

« Physico-chemical treatment of
waste with calorific value

e Physico-chemical treatment of
solid and/or pasty waste

« Regeneration of spent solvents

« Water washing of excavated
contaminated soil




Zavery o BAT pro nakladani s OEEZ obsahujicimi VFC a/nebo VHC

Table 6.4: BAT-associated emission levels (BAT-AELs) for channelled TVOC and CFC
emissions to air from the treatment of WEEE containing VFCs and/or VHCs

Parameter Unit _ BAT-AEL i i
({Average over the sampling period)
TVOC mg/N m’ 3-15
CFCs mg/Nm’ 0.5-10

Obecné zavéry o BAT pro biologické zpracovani odpadu

Table 6.7: BAT-associated emission levels (BAT-AELs) for channelled NHj, odour, dust and
TVOC emissions to air from the biological treatment of waste

BAT-AEL
Parameter Unit (Average over the sampling Waste treatment process
period)
NH; (') () mg/Nm’ 0.3-20
Ddc_tur o nu.._ﬂﬂm':' 200-1 000 All biological treatments of waste
concentration () ()
Dust mg/Nm’ 2-5 Mechanical biological treatment
TVOC mg/Nm’ 540 () of waste
[1} Either the BAT-AEL for NH; or the BAT-AEL for the odour concentration applies.
(") This BAT-AEL does not apply to the treatment of waste mainly composed of manure.
(*) The lower end of the range can be achieved by using thermal oxidation.




Zaveéry o BAT pro fyzikalné chemické zpracovani pevnych a/nebo pastovitych odpadu

Table 6.8: BAT-associated emission level (BAT-AEL) for channelled emissions of dust to air
from the physico-chemical treatment of solid and/or pasty waste

Parameter Unit BAT-AEL . -
(Average over the sampling period)
Dust mg/Nm’ 2-5

BAT-AEL pro emise organickych slouc¢enin do ovzdusi z rafinace odpadniho oleje, fyzikalné-
chemické zpracovani odpadu s vyhrevnou hodnotou a regenerace pouzitych rozpoustédel

Table 6.9: BAT-associated emission level (BAT-AEL) for channelled emissions of TVOC to air
from the re-refining of waste oil, the physico-chemical treatment of waste with
calorific value and the regeneration of spent solvents

1
Parameter Unit BAT-AEL () i
{Average over the sampling period)
TVOC mg/Nm” 5-30

(') The BAT-AEL does not apply when the emission load is below 2 kg/h at the emission point provided that no CMR
substances are identified as relevant in the waste gas stream, based on the inventory mentioned in BAT 3.




Popis technik (emise vypousténé do ovzdusi)

Technique

Typical pollutant(s)
abated

Description

Adsorption

Mercury, volatile
organic compounds,
hydrogen  sulphide,

odorous compounds

Adsorption 1s a heterogeneous reaction in which gas molecules
are retained on a solid or hiqud surface that prefers specific
compounds to others and thus removes them from effluent
streams. When the surface has adsorbed as much as it can, the
adsorbent 1s replaced or the adsorbed content 1s desorbed as
part of the regeneration of the adsorbent. When desorbed, the
contarinants are usually at a higher concentration and can
either be recovered or disposed of. The most common
adsorbent 15 granular activated carbon.

Biofilter

Ammonia,
sulphide, volatile
organic compounds,
odorous compounds

hydrogen

The waste gas stream is passed through a bed of organic
material (such as peat, heather, compost, root, tree bark,
softwood and different combinations) or some inert material
(such as clay, activated carbon, and polyurethane), where it 1s
biologically oxidised by naturally occurring microorganisms
into carbon dioxide, water, inorganic salts and biomass.

A biofilter 1s designed considering the type(s) of waste input.
An appropriate bed material, e.g. in terms of water retention
capacity, bulk density, porosity, structural integrity, 1s selected.
Also important are an appropnate height and surface area of the
filter bed. The biofilter 1s connected to a suitable ventilation
and air circulation system in order to ensure a umiform air
distribution through the bed and a sufficient residence time of
the waste gas inside the bed.




5.2

5.2

5.3

5.3

5.1

Referenéni dokument pro spalovani odpadu

Oblast vlivu

Disposal or recovery of waste in waste incineration plants:
{a) for non-hazardous waste with a capacity exceeding 3 tonnes per hour;
) for hazardous waste with a capacity exceeding 10 tonnes per day.

Disposal or recovery of waste in waste co-incineration plants:
{a) for non-hazardous waste with a capacity exceeding 3 tonnes per hour;
(b) for hazardous waste with a capacity exceeding 10 tonnes per day:
whose main purpose is not the production of matenal products and where at least one of
the following conditions is fulfilled:

o only waste, other than waste defined in Article 3(31Wb) of Directive
2010/75/EL] 15 combusted;

more than 40 % of the resulting heat release comes from hazardous waste;

mixed municipal waste 1s combusted.

(a) Disposal of non-harardous waste with a capacity exceeding 50 tonnes per day
imvolving the treatment of slags and/or bottom ashes from the incineration of waste.

(b) Recovery, or a mix of recovery and disposal, of non-hazardous waste with a
capacity exceeding 75 tonnes per day involving the treatment of slags and/or bottom
ashes from the incineration of waste.

Disposal or recovery of hazardous waste with a capacity exceeding 10 tonnes per day
imvolving the treatment of slags and/or bottom ashes from the incineration of waste.

This BREF does not address the following:

. IPrc-h'catrmnt of waste prior to in-:.inl:ratiunl This may be covered by the BREF for
Waste Ireatment (W L)

. Treatment of incineration fly ashes and other residues resulting from flue-gas cleaning
(FGC). This may be covered by the BREF for Waste Treatment (WT).

. Incineration or co-incineration of exclusively gaseous waste other than that resulting
from the thermal treatment of waste.

. Treatment of waste 1n plants covered by Article 42(2) of Directive 2010/75/EL.



Zavéry o nejlepsich dostupnych technikach (BAT) pro spalovani odpadu

» Obecné zavéry o BAT

Systémy environmentalniho managementu
Monitorovani
Obecna environmentalni vykonnost a vykonnost
spalovani
Energeticka ucinnost
Emise do ovzdusi
 Difuzniemise
e Smeérované emise
o Emise prachu, kovl a metaloidu
o Emise HCIL, HF a SO2
o Emise NOX, N20O, CO a NH3
o Emise organickych sloucenin
o Emise rtuti
Emise do vody
U&innost materialu
Hluk

» Popisy technik

Obecné techniky

Techniky sniZzovani emisi do ovzdusi
Techniky sniZzovani emisi do vody
Techniky Fizeni



Referen¢ni dokument pro spalovani odpadu

BAT 4. Cilem BAT je monitorovat emise odvadéné do ovzdusi alespon s niZze uvedenou cetnosti a v souladu s normami
EN. Nejsou-li normy EN k dispozici, musi BAT pouzivat normy ISO, vnitrostatni nebo jiné mezinarodni normy, které
zajistuji poskytovani udaji rovnocenné védecké kvality.

Substance/ Minimum Munitoring
T Process Standard(s) l[l} monitorin associated
Parameter % .
frequency () with Mini Monitori
. . . Generic EN . Substance/ 1 tmmm onioring
MOy Incimeration of waste standards Contmuous BAT 29 Parameter Process Standard(s) () maonitorin associated
- - - - frequency (7) with
. Incineration of waste when Generic EM . _ UNce overy sIX
NH; SNCR and/or SCR. is used standards Continuous BAT 29 E: :g::; months for BAT 30
. It:lcl:llﬂi:itc:ndofwastc in EN 1948-3 Sgizp]lf;;‘l
N,O uidised bed furnace EN21258 (') | Onceeveryyear | BAT29 e e pr——
* Incineration of waste when PCDDVF Incineration of waste Ao BN standar
SNCR is operated with urea “‘['a‘l“blc for DnEc}_chry
- ; ong-term month for long-
CO Incineration of waste c::;;:{_g’; Continuous BAT 29 sampling, term sampling BAT 30
n - EN 1948-2, i)
50, Incineration of waste Generic EN Continuous BAT 27 EM 1948-3
standards Once every six
ic EN . EN 1948-1, ’
HCl Incineration of waste Generic EN Continuous BAT 27 . months for
standards EN 1948-2, short-term BAT 30
. . Genenc EN . 4 EN 1943-4 P
HF Incineration of waste dard Continuous () BAT 27 sampling (7)
standards Dioxin-like | | o ste No EN standard
Bottom ash treatment EN 13284-1 Once every year BAT 26 PCBs available for Once every
Genenic EN long-term meonth for long-
Dust Incineration of waste standards and Continuous BAT 25 sampling, term sampling BAT 30
EN 13284.2 EN 1948-2, (%)
Metals and EN 1945-4
metalloids Benzo[a]pyre Incineration of waste Ne EN_staudard Once every year BAT 30
except Once every six ne available
mercury (As, | Incineration of waste EN 14385 ‘ BAT 25
months
Cd, Co, Cr.
Cu, Mn, Ni,
Pb, Sb, TL, V)
Generic EN
Hg Incineration of waste standards and Continuous (5] BAT 31
EN 148584
TVOC Incineration of waste Generic EN Continuous BAT 30
standards
PEDD/F Incineration of waste (*) No EN standard |- Once every six BAT 30
available months




BAT 14. Za ucelem zlepSeni celkové environmentalni vykonnosti spalovani odpadu, snizeni obsahu nespalenych latek v popilku a strusce a snizeni
emisi do ovzdusi ze spalovani odpadu spociva BAT v pouziti vhodné kombinace nasledujicich technickych feseni.

Techni Description Applicability

Not applicable where direct
furnace feeding is required
Waste blending and mixing prior to | due to safety considerations
mncineration  includes  for  example the | or waste characteristics (e.g.
following operations: infectious clinical waste,
odorous wastes, or wastes

Table 5.1: BAT-associated environmental performance levels for unburnt substances in slags

and bottom ashes from the incineration of waste

Waste blending and | * bunker crane mixing; —
a. m:(si: ening an * using a feed equalisation system; that are prone to releasing _ Parameter Unit BAT'A?PL
Hing ¢ blending of compatible liquid and pasty | velatile substances). TOC content in slags and bottom ashes (') Dry wi-% 1-3(7)
wastes. _ | Mot applicable  where Loss on ignition of slags and bottom ashes (') Dry wt-% 1-5 ()
In some cases, solid wastes are shredded prior “"d“’“fm reactions _may (") Either the BAT-AEPL for TOC content or the BAT-AEPL for the loss on ignition applics.
to mixing. occur ween  differen 2 " 3 . ! . s )
types of waste (sce BAT 9 > (") The Ipwcr CT.Id of the BAT-AEPL range can be achieved when using fluidised bed fumaces or rotary kilns
f operated in slagging mode.
b. Advanced control See Section 5.2.1 Generally applicable.

system

Optimisation of the design
is mot applicable to existing
furnaces.

Optimisation of the

e . See Section 5.2.1
incineration process

BAT 20. Za ucelem zlepsSeni energetické ucinnosti spalovny znamena BAT
pouziti vhodné kombinace nasledujicich technickych reseni.

Technigue Description Applicability
After mechanical dewatering, sewage
sludge 1s further dried, using for example | Applicable  within  the
a Drying of sewage | low-grade heat. before it 15 fed to the | constraints associated with
" | sludge furnace. the availability of low-grade

The extent to which sludge can be dried | heat.
depends on the furnace feeding system.

The flue-gas flow is reduced through,

eg: . Table 5.2:  BAT-associated energy efficiency levels (BAT-AEELS) for the incineration of waste
For existing plants, the

* Jmpm;'Lng the bpnrpary an_d applicability of flue-gas
Reduction of the ;‘:;c::‘b;rlin combustion AT\ recirculation may be limited BAT-AEEL (%)
b. fluc-eas flow . fluce ’ reulati due to technical constraints
& ue-gas fecireuiaion (se¢ | (e pollutant load in the .. . Hazardous waste
Section 5.2.2) fluc-gas incineration Municipal solid waste, other non- other than
A smaller flue-gas flow reduces the | o qiion) hazardous waste and hazardous wood ] Sewage sludge
energy demand of the plant (e.g. for —_— Plant waste hazardous wood
induced draught fans). i waste (')
Heat losses are minimised through, e.g.: Gross electrical Gross energy Boiler efficiency
; boi R I A
e ot e i ctieny () () | _ctfiincy ()
recovered from the furnace sides: Int[cgmll_ ful;rlmcc-bculcrsk_?rc Vt‘“ !]]ﬂnl‘ 25-35 77-91 [5) 60-80 60-70 (f,)
« thermal insulation of furnaces and | MOF APPHEARIE 1o ToMAry KIins Existing plant 20-35

Minimisation  of
heat losses

boilers:

flue-gas recirculation (see
Section 5.2.2);

recovery of heat from the cooling of
slags and bottom ashes (see BAT 20
i).

or to other furnaces
dedicated to the high-
temperature incineration of
hazardous waste.




Emise do ovzdusi

BAT 25. Za ucelem sniZzeni emisi prachu, kov( a metaloidl ze
spalovani odpadd do ovzdusi je nejlepSi dostupnou
technikou pouziti jedné z nize uvedenych technik nebo jejich
kombinace...

Table 5.3: BAT-associated emission levels (BAT-AELs) for channelled emissions to air of dust,
metals and metalloids from the incineration of waste

Parameter BAT-AEL {mg/Nm’) Averaging period
Dust <2-5() Daily average
Cd+TI 0.005-0.02 Average over the sampling period
Sh+As+Pb+Cr+Co+Cut+Mn+Ni+V 0.01-0.3 Average over the sampling period

(") For existing planis dedicated to the incineration of hazardous waste and for which a bag filter is not applicable,
the higher end of the BAT-AEL range is 7 mg/Nm'.

BAT 29. Za ucelem snizeni emisi NOX vypousténych do
ovzdusi pfi souc¢asném omezeni emisi CO a N20 ze spalovani
odpadll a emisi NH3 z pouzivani SNCR a/nebo SCR je BAT
pouziti vhodné kombinace niZze uvedenych technik...

Table 5.6: BAT-associated emission levels (BAT-AELSs) for channelled NOy and C0O emissions to
air from the incineration of waste and for channelled NH; emissions to air from the

use of SNCR and/or SCR
BAT-AEL (mg/Nm’) o .
Parameter T ————, rr———— Averaging period
NOy 50-120 () 50-150 (1) (%)
cO 10-50 10-50 Daily average
NH, 2-10 (") 2-10 (N ()

(") The lower end of the BAT-AEL range can be achieved when using SCR. The lower end of the BAT-AEL
range may not be achievable when incinerating waste with a high nitrogen content (e.g. residues from the

production of organic nitrogen compounds).

[f] The higher end of the BAT-AEL range is 180 mg/Nm’ where SCR is not applicable.
(") For existing plants fitted with SNCR without wet abatement techniques, the higher end of the BAT-AEL range

is 15 mg/Nm'.

BAT 28. Za ucelem snizeni usmeérnénych emisi HCl, HF a SO2 do
ovzdusi ze spalovani odpadU pfi sou¢asném omezeni spotieby
¢inidel a mnozstvi vznikajicich zbytk( zavedenim suchych sorbentt
a pouzitim polomokrych absorbérd spociva BAT v pouziti
technického fesSeni a) nebo obou nasledujicich technickych rfeseni.

Technique Description Applicability
.. The use of continuous HCl and/or SO,
Optimised ] -
and measurements (and/or of other parameters
that may prove useful for this purpose) .
a. | automated upstream and/or downstream of the FGC Generally applicable
reagent . I
system for the optinusation of the
dosage ]
automated reagent dosage.
The recirculation of a proportion of the
collected FGC solids to reduce the | Generally applicable to new plants.
Recirculati amount of unreacted reagent(s) in the
b. ;"m'u at I_OH residues. Applicable to existing plants within
ol reagents The technique is particularly relevant in | the constraints of the size of the bag
the case of FGC techniques operating | filter.
with a high stoichiometric excess.

Table 5.5: BAT-associated emission levels (BAT-AELs) for channelled emissions to air of HCI,

\ £

HF and 50, from the incineration of waste

BAT-AEL (mg/Nm®) . i
Parameter New plant mngExiﬁting plant Averaging period
HCI <2-6() =2-8() Daily average
HF <1 =1 Daily average or average

over the sampling period

50, 530 540 Daily average
(") The lower end of the BAT-AEL range can be achieved when using a wet scrubber; the higher end of the range
may be associated with the use of dry sorbent injection.




Vyhody implementace BAT

> Standardizace a zlep$ovani vlivu na Zivotni prostredi Aktualni drovné
> Zvy$eni energetické udinnosti a snizeni naklad( 1 emisi

» Zajisténi souladu s ekologickymi normami

» ZvySeni odpovédnosti a transparentnosti podnikd

@» |imi
Nevyhody implementace BAT Limity BAT

» Slozitost - vyZaduje dodrZzovani mnoZstvi norem a
nejlepsich praktik pro rlizna priimyslové odveétvi

» Chybéjici reflexe symbiozy - referencni dokumenty
BREF jsou Casto vytvareny pro konkrétni sektory bez ?

zohlednéni moznosti symbidzy s jinymi sektory

> Cas - zavadéni novych technologii gasto vyzaduje
cas na otestovani a vyvhodnoceni jejich ucinnosti

» Lokalni aspekty - standardy BAT ¢asto nezohlednuji
mistni environmentalni a socioekonomické aspekty

L



Dékuji za pozornost!

Mgr. Ivanna Harasymchuk: harasymi@vscht.cz,

Ustav udrZitelnosti a produktové ekologie, Vlysokd $kola chemicko-technologickd v Praze


mailto:harasymi@vscht.cz

Department of Sustainability
and Product Ecology
UCT PRAGUE

Technologie zpracovani
odpadnich kalu z recyklace
plastu pohledem LCA

Narodni centrum kompetence
polymernich materialt a technologii pro 21. stoleti
(TN0O2000051)

Ing. Kamila Sirotna, sirotnak@vscht.cz
7. listopadu 2024
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Mateo Packing - pripadova
studie

Recyklace LDPE - nizkohustotni polyethylen
* post-industrial folie (cca 96% kapacity)
* post-consumer plastove folie, obaly
* folie pro zemedelstvi —znecistene hlinou







Sankeyuv diagram vyroby regranulatu
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Sankeyuv diagram vyroby regranulatu
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Recyklace s predmyvanim

* Predmyti zvysSuje miru recyklace =>vznik odpadnich vod
» Cistirna odpadnich vod => produkce odpadnich kald

* Plastovy kal: plastove vloCky a voda
 Koncovy kal: plast, papir, zemina a voda

Jak tedy co nejlépe nakladat s temito kaly?
Soucasné reseni: skladkovani
Snizeni dopadu: vyuziti jako nahrada jinych surovin nebo recyklace

vyhodnoceni pomoci LCA

« Metodika EF 3.1 —vybrané indikatory; hranice systému: cradle-to-gate



Vyrobni proces — kontribucni analyza

100%
90%
80%
70%
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50%
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0%

Climate Change - totalEcotoxicity, freshwater Human toxicity, Human toxicity, non- Resource use, fossils Resource use, mineral
- total cancer - total cancer - total and metals

B Folie prorecyklaci M Tfidéni WMleti M Myti mSuSeni MExtruze ®Upravavody



Cisténi vody - kontribuéni analyza

15% 15% 3% 5% 4% 0%

100%
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10%

0%

Climate Change - total Ecotoxicity, freshwater - Human toxicity, cancer Human toxicity, non- Resource use, fossils Resource use, mineral
total - total cancer - total and metals
B Skladkovani plastového kalu m Skladkovani kone¢ného kalu B Odpénovac

B Flokulant W Elektfina m Hydroxid sodny




Skladkovani vs. recyklace z pohledu LCA

16 000

14000

12000

10000

8000

6000

4000

2000

Uhlikova stopa skladkovani kalti 2023
kg CO2 ekv.

15788

10325

Climate Change - total

B Plastovy kal B Konecny kal

Skladka ro¢niho objemu kall —emise 27 t CO,, ekv.
Recyklace / dalsi vyuziti -0t CO, ekv. pro MATEO

Polluter-pays-principle: pokud je to odpad =
nulova nebo zaporna ekonomicka hodnota =
vstupuje do dalsiho zivotniho cyklu s nulovymi
dopady

Ekonomicka alokace: material ma ekonomickou
hodnotu = je mu alokovan dopad v pomeéru jeho
hodnoty:

* pro dalsi zpracovani nese tyto pomeérné dopady
* o to se snizi dopady hlavniho produktu

* win win = cash + snizeni dopadu pro hlavni

nranArr b+



Alternativni vyuziti kalu - resSeni

* Plastovy kal: pro regranulat nebo « Koncovy kal: vyroba cihel
stresni tasky / stavebni prvky

* Nahrada drevenych pilin jako
e Z/kracena zivotnost = pro stejnou vylehcovadla
funkci 1,2x nasobku primaru

* Problém: pouze 30 % susiny ->
spotfeba energie

 Uspé&sna poloprovozni zkouska
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Plastové kaly do regranulatu (modra barva): negativni uhlikova stopa a vyuziti zdroji M&M
Konecny kal na cihly (oranzova): pfinos ve vSech hodnocenych kategoriich
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Shrnuti ¢

Predmyti pomaha zvysit miru recyklace i tim cirkularitu

2o

Skladkovani muze byt nahrazeno dalSim vyuzitim — uzavieni Véda a vyzkum
cirkularni smycky — T
LCA: ZapoCteme-li vznikle materialove uspory a pripadné r ':“E““:“*

energetickeé benefity, mela by vychazet negativni bilance

i Univerzita Tomase Bati ve Zliné
Centrum polymernich systéma

Bude hodnoceno pomoci nhormalizovanych a vazenych
vysledkl jednim &islem

= Fortemix

y 4

Zodpa

Department of Sustainability
and Product Ecology
UCT PRAGUE




Ceska informacni agentura Zivotniho prostredi

ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT

Databaze ParaBAT

Magr. Ivanna Harasymchuk




Podminky, které vedly k zalozeni databaze

STANDARDNI PRiISTUP BAT/BREF

Environmentalni dopady hodnoceny na urovni pozadavku
na plnéni limitG:
= na urovni spotreby energii a médii, napriklad ucinnost,
maximalni spotfeba media, materialu apod.
= na urovni maximalné mnozstvi emise
. definované v absolutni hodnoté za rok
. definované v mérné jednotce vztazené na
hlavni procesni tok (napf. mg/Nm?3 atd.)
= na Urovni prostfedi: vzduch, voda, puda.

PROBLEMATIKA BAT/BREF

>

>

Slozitost - vyzaduje dodrzovani mnozstvi norem a
nejlepSich praktik pro riizna priimyslové odvétvi.
Chybéjici reflexe symbiozy - referencni dokumenty
BREF jsou Casto vytvareny pro konkrétni sektory bez
zohlednéni moznosti symbiozy s jinymi sektory.

Cas - zavadéni novych technologii ¢asto vyZzaduje
Cas na otestovani a vyhodnoceni jejich ucinnosti.
Lokalni aspekty - standardy BAT Casto nezohlediuji
mistni environmentalni a socioekonomické aspekty.

Uéelem zaloZeni databaze ParaBAT bylo vytvofit alternativni moZnosti, kterymi by se dosahlo pozadované uUrovné
dopadu na zZivotni prostiedi, a to mimo dodrzovani limit( prdmyslovych emisi stanovenych BAT.



Pro koho je databaze uzitec¢cna:

» Pro noveé vzniklé a pokrocilé firmy zabyvajici se odpady a recyklaci
» Vladnia nevladni organizace

» Prlmyslové podniky

Databaze ParaBAT je platforma, kde zainteresovana strana muze:

=  Porovnat aktualni droven dopadu procesu na zivotni prostredi s urovni dopadu,
ktery reprezentuji standardy BAT.

= Dozvédét se a aplikovat alternativhi moznosti snizeni dopadu svého procesu na
Zivotni prostredi.

= \lybrat a kombinovat moznosti sniZzeni dopadu na zivotni prostfedi (BAT, ParaBAT).



K vytvoreni a naplnéni databaze ParaBAT byly pouzity tyto zdroje dat:

» Referencni dokumenty pro spalovani odpadu
» Referencéni dokumenty pro zpracovani odpad(
» Databaze Sphere

» Databaze Ecolnvent

» Databaze Web of Science, Pub Med

Environmentalni dopad procesu byl kalkulovan pomoci softwaru LCA for Experts.

Pilotni verze databaze byla napsana v programovacich jazycich HTML a Java Script.



Databaze Parabat Pro¢ Parabat? Metodika

s DATABAZE *

. PARABAT .

\/ lh‘ 1 i & “.%r

Kontakty: supre.vscht.cz | +420 734 890 131

Misto: Jankovcova 23, 170 00 Praha 7-HoleSovice




[ Problematika BAT/BREFJ

BAT postup urceni

PEF metodika LCA

Parabat/BREF - priumyslové vyzvy

Parabat/BREF - cile

Databaze Parabat

» Slozitost

» Vlysoky pocet indikatort

» Chybégjici reflexe symbidzy
> Cas

» Lokalni aspekty

» Vlivvstupu
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Metodika progresivnich postupti ke zdokonaleni systému vedoucich k minimalizaci produkce
odpadul pochazejicich z priumyslovych ¢innosti

Viadimir Koéi, lvanna Harasymchuk, Eli§ka Purkarova, Tatiana Trecakova
WECHT Praha. 2024

Ucel a rozsah metodiky ParaBAT

Ugelem metodiky ParaBAT je popis uceleného postupu stanoveni a vymezeni hranic systému a uréovani hodnot indikatord environmentalnich dopadl vyuzitelny pro
komplexni a transparentni hodnoceni technologii BAT a BAT se bliZicich technologii z pohledu celého jejich Zivotniho cyklu tak, aby byl pouZitelny pro studie LCA
provadéné v souladu s CSN 1SO 14040 (CSN 1SO 14040:2006). Metodika popisuje ramec a zakladni postup posouzeni environmentalnich dopadl technologii BAT
véetné zapodteni vstupujicich materiali a energii a vystupujicich vedlejSich produkitl, tedy véetné zapocteni nepfimych emisi provozu hodnocené technologie.

Zakladni koncepce metodiky ParaBAT

Zakladni koncepce metodiky ParaBAT je znazornéna v nasledujici tabulce shmujici environmentalni pfinosy ziskané upravou sledované technologie tak, aby

dosahovala emisni limity BAT. Jedna a tataZz modelova technologicka uprava je v tabulce znazornéna pomoci procent vyjadiujici miru environmentalni zatéze (napf.

uhlikova stopa, toxicita, ekotoxicita a dalsi).

Varianta hodnoceni 1 znazoriuje situaci, kdy uprava technologie na emisni limit BAT vede ke sniZzeni emisi na Uroven 50% puvodniho stavu. Tato varianta

predstavuje béZny zpusob nahledu na environmentalni pfinos dosaZeni sniZzenim emisi do Zivotniho prosifedi. Tato varianta nehodnoti environmentalni zatéz

vznikajici v dodavatelsko-odbératelském fetézci.

Varianta hodnoceni 2a pfinasi do vypoctu environmentalni dopady vznikajici pfi vyrobé materialt, chemikalii, elektfiny a podobné spotfebovanych v dané technologii

navic oproti vychozimu stavu. Jinak feceno, sniZzeni emisi technologie bude vyZadovat urcité dodatecné materialove a energetické vstupy. Budou-li tyto vstupy v sumé

predstavovat napriklad 30% emisi Skodlivych latek, tak sniZzeni mnoZstvi emisi ze samotné technologie na urover 50% nepredstavuje Cistou 50% ni usporu emisi, ale l
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Metodika progresivnich postupt ke
zdokonaleni systému vedoucich k minimalizaci
produkce odpadu pochazejicich z
prumyslovych Cinnosti

Zjistéte vice

Em |
\ =
I -
. E i
4 =
.4(" ) L L —
A7 Y
L R
v " 7

Databaze Parabat Pro¢ Parabat?

A AN\

DATABAZE

1. PARABAT

l a/ - l > ® _‘
| p B =g % O 2
) 7 4 @ §;
4 ) #\ " T‘ .

Kontakty: supre.vscht.cz | +420 734 890 131

Misto: Jankovcova 23, 170 00 Praha 7-HoleSovice

Metodika




Databaze Parabat Pro¢ Parabat? Metodika

> Vyroba oceli

» Vyroba cementu

» Chemické zpracovani plastul
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Chemicka recyklace plastu

Kliknutim na toto tlacitko se
uzivateli zobrazi uplny a podrobny

TEChnOlogie __, | popis technologii chemické

recyklace. (odkaz na ¢lanek)

Kliknutim na toto tlacitko se
uzivateli zobrazi umisténi a
— dalsi dulezité informace o
(S plastovém odpadu (platforma

Plastovy odpad a jeho lokace : g s PruSym).

Kliknutim na toto tlacitko se
uzivatel dostane na stranku, kde
si mUZe vybrat typ plastu a

Pokracovat
. technologii chemické recyklace a

pouzit ji.

~
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Zvolte typ plastd, ktery chcete recyklovat \

Polyethylene Terephthalate (PET)

High-Density Polyethylene (HDPE)

Chemicka recyklace plastu oo

Polystyrene (PS)

Acrylonitrile Butadiene Styrene (ABS)
Polycarbonate (PC)

sené Plasty

° v
Zvolte typ plastd, ktery chcete recyklovat

Fast Pyrolysis

Microwave Pyrolysis
Fluidized Bed Pyrolysis
Plasma Gasification
v Steam Gasification
Hydrolysis
\ Glycolysis
Supercritical Fluid Depolymerization

Electrochemical Recycling
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Chemicka recyklace plastu

Zvolte typ plastl, ktery chcete recyklovat _

Fluidized Bed Pyrolysis
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vstupy EF
Electricity (pro cisténi plasti) 9,24E-06
water 1,98E-08
waste, for recycling (plast) 3,08E-05
Detergent 6,74E-05
Argon 1,18E-05
Natural gas 1,11E-04
Electricity (pro provozni procesy reaktoru) 9,24E-06
katalyzator 7,96E-05
vystupy
Municipal wastewater treatment (pfiprava plastu) 2,27E-05
Municipal wastewater treatment (chlazeni 8,70E-08
reaktorovych systém)
Municipal waste landfill (pfiprava plastd) 2,27E-05
Municipal waste landfill 2,27E-05
MWI 1,69E-05
doprava
Truck 7,78E-07
Diesel mix 1,06E-04
zde mlzete pridat dal$i procesy, které
pFidat procesy - jsou specifické pro danou technologii a
\jdou nad rémec standardniho procesu.

jednotky mnozstvi Hranice systému zacinaji v momentég, kdy plast a vSechny ostatni materialy jiz dorazily do zadvodu. Plast neni pfipraven a

M)
kg
kg
kg
kg
kg
M)
kg

kg

kg
kg
kg
kg

kg
kg

vyZaduje ¢astecné tridéni, Cisténi a drceni. Systém kon¢i, kdyz je plast pyrolyzovan a jsou ziskany pyrolyzni produkty.
Klicovou jednotkou je 1 tuna plastu uréeného k recyklaci.

v této fazi se vypocitaji vysledky dopadu procesu, ktery uzivatel pravé
pouziva
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EF celkem = EFwaste pastic*M + EFwater pro pripravu*M + EFeIectricity pro pripravu *M +
EFdetergent*M + EFMWL(odpad z pripravy) *M + EFwaste waterzpripravy*M + EFtrack*M +
EFdieseI*M + EFargon*M'l' Ethdrogeh*M + EFelectricity pro pyrolysis*M + EFnatural gas*M +
EFwater pro pyrolysis*M + EFcatalyst*M + EFdiesel*M + EFtrack 1*M + EFtrack 2*M+ EFtrack E*M
+ EFMWLchar*M'I' EFMWI char*M - EFnaphta*Mpir.oil

Procesy spojeni s pyrolysis
Procesy spojeni s pripravou plastu

M — mnozstvi

EF

Acidification, EF Climate Change - total, EF Human toxicity, non-cancer - total, EF .
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Vliv recyklace 1 tuny polyethylenu technologii pyrolyzy

EF 3.0 6,44E-02

Acidification 3,28E-03 o T00402
Climate Change - total 3,70E-02

Ecotoxicity, freshwater - total 4.32E-03

Eutrophication, freshwater 1,13E-03 ‘

Eutrophication, marine 1,48E-03 it

Eutrophication, terrestrial 1,27E-03 . = I = A N

Human toxicity, cancer - total 2,36E-04

Human toxicity, non-cancer - total 5,18E-04 o ; 5 g & _‘ g

lonising radiation, human health 2.26E-03

Land Use 9,90E-04

QOzone depletion 4,79E-D5/ VLV Jsonomu pcs
Particulate matter 5 -03

Photochemical ozone formation, human heal '2,54E-[)3

Resource use, fossils / 4 94E-04

Resource use, mineral an% 1,97E-03 Po rovn at Se Sta n d a rd n I’m
Water use / 8,66E-04

postupem BAT

o,
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Proc Parabat?

Metodika

CZ: Ekctreitygrd mx b .
Sphera = Electricity ¥ tProparation of px O}
7,5E003 M) R TRl .
su-;oi it W » DE: Munxipal
37EQ003kg wastewater treatmeant
CZ:Tapwater from  Jied Water (tap water) b
groundwater Spham 4E003 kg EU-28: Dicsol mixat -
filling station (100%
RoW (3 waste
:treatment of 3 SR for . Die0 278 ke
waste polethylne. for  4eq034g i 1 - > 3 :
recycling; sorted municipal solid_| *GLO: Truck Euro 1 28 ply municipal solid RER: Municipalwaste  Méd
100 ko Waste - Nt gross weight / 100 kq Waste ¥ landFill (EN13804 C4)
GLO: Datergent (fatty Mat” ' i
ack sulphonate 1ka Detergent »
- .
Plastic 9700 k0,
{unspecified)

§pm:l= proces pod e p,,°§

Slimitu BAT original b

< Um0

GB: Hydrogen (steam g " EL-28: Dk=al mixat j|

crmc) kar) Sphera

[Eu-s:Awminium e’

Alumimium oxide

oxide mix (alumina, 13 kg

[oE:AgoniGomass)

(alumina)

Sphera

CZ: Ekctricitygrid mix

Argon

Shbem 287 MJ

CZ: Naturalgas moc

Elactricty

Natural gas, ot
# Czech

| Sphema 1253 kg

CZ: Tap water from ™y

Republic

groundwater Spham FEOO2 ka

Water (tap water)

filling station (100%

2,16 ka
_ 1.25 kg
GLO: frolysiz G LO: Truck Euro 129 ply’ GLO: pyrolysiz *GLO: Maternlcredit o Product (For
450 kg fuslo ¥ -3zt gromm weight / (250 kg fusl il ¥ Sphara <u-so» \ credit)
.l,o.sss X9
: Xl o Energy MJ
*GLO: Truck Euro 1,28 pWy RER: Muniipal waste in S
Pyrolfas aas N y R VP WP — ; (nenspacific;
200 ke L ﬂtg_mg.ht( 200 kg »msta incinaration 561 M) e
Joasing Jasem
chdlcoal , 76LO: Truck Euro 1,22 pWy’ Slaiaa _'RER: Munipalwaste [ DE: Thermalenergy Energy MJ
120 kg apees ? -2t groez woight / o e andfill (EN806 C4) um - (nonzpesific:
y . " l' =361 M) produc()
kv “DE: Muniipal
45E0D3 kg - wastevwatar treatmant =
g f S *GL0: Thermalenergy @ |,
c| - Sphera <u-sox *
(eredit in)
EU-28: ygrd i Electricity
i ~245 1)

Proces pyrolyzy byl modelovan v ramci limit( BAT.
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zobrazit moznosti PARABATu

N V této fazi mozna porovnat dopad procesu, ktery ma
i} + Nz v . . ’ ’
- soms0n uzivatel v soucasnosti, se stejnym procesem, ktery
1} + v .

© 60801 splhuje standardy BAT.
1,40E+01
1,20E+01
1,00E+01
8,00E+00
6,00E+00
4,00E+00
2,00E+00
0,00E+00

S . 3 2" & & & . & & @

(5'5 A(;b‘oo P " o & & S o & & ‘o" ‘Oé’c-\ b\) \é&\o @,5\'-“ ‘\ef?} & (&@ b\o
. \6{\\ (\(}? \_Q';‘ & o e&'\ 0@‘ 0@'\ & \,QQ bQ'Q Q.)@u ,‘}Q 2 (\6 \%@‘\
0\,_0 G;\(b 0‘5& oS 8 0= & & & & @ \c})\ & o> @ o®
> <@ & & & &y & o <& o¥ o o N 7\_,\\@‘ &
(é( . (:{D & ‘0\(.- o & _.PO ‘0 ‘ 6\\0 "5'0 QQ @\)0 & &
Q)O\ 04-‘0\ & Q"o‘) \)-60{? @o\o & & <& én" & fbgq‘ &
h N o
<<f<rb @00& o > o Q\\»@ & \.—;\& < & \3&6
S > < [S) & < o 0
Qrb' <<j< & QQ'. Q\‘} Q\O o@\ Qg,fs
< Q,,_,Sv é%' & Q,b‘;' zobrazit v podobé tabulky
< & <
o
< .
Q@?’ exportovat vysledky
&
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Pouzivani alternativnich surovin

Elektfina z alternativnich zdroj(
Biokatalyzatory
nahrazeni dieselového paliva palivem SetrnéjSim k Zivotnimu prostiedi

pouzivani ekologicky Setrnéjsi dopravy

ZlepSeni parametrl pyrolyzniho procesu

e ZvySeni mnozstvi katalyzatoru
e ZvySeniteploty
e ZvySenicasu

Alternativni manipulace s produkty pyrolyzy

Pfimé spalovani jako prdmyslové palivo
Pouziti v mofském a tézkém pramyslu
Rafinace na dieselové palivo

Chemické suroviny pro fenoly a furany
Spolec¢né zpracovani v rafinériich
Zplyrfiovani pro vyrobu syntézniho plynu

Pouziti recyklovanych materialu

* rekuperace tepla z procesu
* vyuziti pyrolyzniho plynu k ohfevu reaktoru

ZlepsSeni logistiky
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Vliv recyklace 1 tuny polyethylenu technologii pyrolyzy

@ e
i R a0
EF 3.0 6,44E-02 G s G e e S D SR Bleoge oo Ba o oewe SI0 oM R
Kmgodka e e | eamnich poitamaich B | DEch oy 8% eymd " o I T T
Sehen  Sphen BN UGS vod Sphern :s'f'.»:' ':‘";‘" o E‘”g_;:ﬂ iy Sphwa Sy pirokjru {;;E;;;; ‘?‘.m gs.:; Sphern
Acidification 3,28E-03
Climate Change - total 3,70E-02 [T s Geewms  TMES angw  AHEM MES 000 amedn oy e | smen
Ecotoxicity, freshwater - total 4 32E-03 INEDS NS  AMESS ABEW  AWESS JTES  D0ED) 0wEND
. [P — . swewr amess amEs ameas s vmes ooEnn ame s suses
Eutrophication, freshwater 1,13E-03 T p—— s [soew [vmem [t [ [ammm e [oween [omem
EF 30 o o o, st cokem 510614 P e e omean P 120
Eutrophication, marine 1.48E-03 S o [ | |rzom |1 |4 . s | v [ Py ey praes
’ ' EF 3.0 Vyudil pisdy 530504 6 GTTE4E  SNEME  TMENT  STEELT 146E95 3 DODES0D  0.00ES0D 135605
Eutrophication, terrestrial 1,27E-03 EF 30Pema tiske snen " 2MEW LMEW ME® - 6 aMEw 00D 6oNESDD s awes
EF 30 Fascoamcs e i i sl 285203 ; T vwEes amEs Dotean amenn sveas Iy
s amcw  swes  owmens  avess voteas awenn 2umeas ssen

Human toxicity, cancer - total 2,36E-04 e e

EF 30 Yyt aduofs. minardly 3 by ISTEDD LMEQE  ISEESE BMEDS  IRDE4I  IJENE  LMEN  ITIED SEEIR 1nE DOEN0D  MDRESDD IMEQT  ZMEQT 305

EF 30 vyuti vady BESED4  VMIEG4  40UESE 225696 SISES  TIESS  ASEMS  4NEDS ABEAT 265695 215696 OO0 OO0EAOD DOSEAD 00N 1STES4 TTEDS  LTSEDE 3112605

Human toxicity, non-cancer - total 5,18E-04

lonising radiation, human health 2,26E-03

Land Use 9,90E-04
y

QOzone depletion 4,9% =

Particulate matter //{,74503
Photochemical ozone formation, human/b( 2,54E-03

Resource use, fossils / 4 94E-04

Resource use, mineral awms 1,97E-03

Water use / 8,66E-04

Show More Close oo

Porovnat
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2,00E+01
1,80E+01
1,60E+01
1,40E+01
1,20E+01
1,00E+01
8,00E+00
6,00E+00
4,00E+00
2,00E+00
0,00E+00
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V této fazi mozna porovnat dopad procesu, ktery ma
uZivatel v soucasnosti, se stejnym procesem, ktery
spliuje standardy BAT.

zobrazit v podobé tabulky

exportovat vysledky




Dékuji za pozornost!

Mgr. Ivanna Harasymchuk: harasymi@vscht.cz,

Ustav udrZitelnosti a produktové ekologie, Vlysokd $kola chemicko-technologickd v Praze
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