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Landfill operations?

[ [
Landflll ln = Open dumping (no cover layers, no leachate control)
d 1 o « Waste spreading (by wind, animals, rivers)
eve Oplng * Hazard of explosions, landslides

 Insufficient Waste Management

CountrieS? o Low waste sorting

o Bad infrastructure
o Government disinterest

Waste Management | Thermal Treatment






LOW PUBLIC AWARENESS

* Waste is useless
* No differences between organic and inorganic waste
 Environmental impacts

LACK OF INFRASTRUCTURE

* Insufficient services
* Inappropriate waste treatment technologies

POLICY

* Underfunding of sector
* Support of "controlled" landfills

* Increasing population

* Rising production of waste

* Increasing the share of inorganic waste
* No more space for landfills

New Solution?




SUITABLE WASTE MANAGEMENT

Energy recovery/
waste-to-energy

* Incineration facility
* Gasification
* Pyrolysis

Reduce production

* Decrease of waste production

Reuse waste materials

Recycling
* Waste sorting

* Waste recycling facilities
(paper, glass, plastic, metals)

Composting

Biofuels production £
* Organic waste sorting/reuse @

e Composting facilities Q)

 Production of solid, liquid, gaseous biofuels
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https://www.youtube.com/watch?v=_7SsOuGwUKQ

Municipal waste treatment frends 2001-2015 EU 28 .., cever

Source: EUROSTAT 2017
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MSW Energy Recovery

(thermal treatment, thermochemical process!)

* Incineration is a high temperature waste treatment process (>850°C) that involves
the controlled combustion (in excess of oxygen or air) of combustible substances
contained in waste materials.

* 900°C-1300°C

* Mostintegrated Waste-to-Energy
technology for MSW

» High emissions (dependent on
technology)

Combustible waste:
o plastic, paper, tires, fibers, organics...
- different characteristics (moisture, calorific
value, chemical composition)



Waste Treatment Thermal Methods
INCINERATION

* Immediately reduce of waste

o volume up to 90-95%
o mass up to 80-85%

* Waste turned into heat, ash and flue gas
o Heat: water/space heating, electricity (how?)

o Production of bottom ash/slag (construction

material), recycling of metals (resource)

o Ash contain heavy metals
o Flue gas contain toxins

destruction of hospital, industrial waste...



Principle of Incineration

Cleaning system
A

/ Electrostatic Bag
precipitator  house

| x
Combustion

chamber

Feeding

hopper |
g

~ Refuse

«. bunker

: | — A
.‘ ::‘. Sy I. ' { \ \
~

. .9

Ash storage area


https://www.youtube.com/watch?v=8vzubsPz5v4
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Waste Treatment Thermal Method;
INCINERATION '
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e Concerns about the environment
* Underdeveloped facilities _
* No proper treatment P punss

I
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* Low gas cleaning
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Waste Treatment Thermal Methods
INCINERATION

Feed waste >

* Variation of plant designs
o Moving grate
o Fixed grate
o Rotary-kiln
o Fluidized bed

Primary air

4 Ilf\, ‘. ‘-"""‘.'
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Waste Treatment Thermal Methods
INCINERATION

* Flue gas cleaning
o Represent 70 % of plant
o Particle filtration
o Electrostatic precipitators (ESP)
o Baghouse filters

o Chemical cleaning
o Acid gas scrubbers



B \W?tE Plants operating in Europe
(not including hazardous waste incineration
. plants) : 504

. W Waste thermally treated in WtE plants
» (in million tonnes): 101

. Data supplied by CEWEP members
m and national sources

m *: Includes plant in Andorra and SAICA
u plant

. : [
| | ) : __;1 ) > ~
[ ] QE u.j E P Confederation of European Waste-to-Energy Plants ) ' il '



Real example of Incineration

ZEVO Malesice Prague

* 1997 launch of heat production

* 2001 flue gas cleaning application
* 2011 cogeneration electricity production
* 20247 additional capacity for waste combustion

Waste Management | Thermal Treatment




Technological Scheme of ZEVO today

B 1.Incineration 2.SNCR DeNOx 3.Semidry absorption 4.ESP 5.SCR DeDiox/DeNOx
6.Heat recuperation 7.Wet flue gas washing 8.FG reheatlng 9.Flue gas fan 10.Chimney
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Description of the ZEVO Technology

B Checking the entire waste for sources of ionising radiation
B Weighing and crushing of voluminous waste
- Storage of waste in above ground dump * Electricity production/consumption 65 GWh/25GWh/year

N Technology. .. * Continuous monitoring of emissions
W Incineration with steam generation
W Steam 3x38 t/h, pressure 1,22 MPa, temperature 235°C i | oxidy dusiku- NO,  (200) 15,5 mg.Nm
W 5-step flue gas cleaning Chiorovodik - HCI (10) 0. mu.llm':
™ Heat recuperation from flue gas T"mm'se'm :;:: 122 ::::,
W Steam utilization — Combined heat and power generation 50) © 2.0 moNm®

= 17,5 MW electrical output, 35 MW thermal output ; | elkow ors umn( T0¢ (10) ~ 0. mgNm’
- Informace  vioxiny : 0,097 ag.m-3 Limit 0,1

- | W

* Heat production/consumption 850 TJ/60 TJ/year

W Separation of iron scrap from incinerator bottom ash (slag)




Material and Energy Balances
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JHY KO NALNI ODP TKO - i — S -
:T;o';oo: YUNALIN ODPAD (TXD) Pii energetickém vyuditi cca 270 000 tun TKO se ziska teplo pro cca 18 000 domacnosti, 2elezo pro stavbu cca
PCCOYF- 14,98 ¢ 25 km Zeleznice a dkvéra jako druhotny stavebni matendl pro cca 15 km pozemnich komunikaci,

fe 40551
Mnozstvi odpadu se piitom redukuje na 1/10 pivodnibo objemu a drtiva vétina Skodlivin obsazenych v TKO

je prevedena do popilku, ktery je nisledné pomoci solidifakace uloZen na skladku, ¢imi dojde k imobilizac
téchto Skodlivin v Zivotnim prostiedi.

Year balance of material and energy
At energetic use of about 270 000 tons of TKO we gain heating for about I8 000
houscholds iron for constructing about 25 km of rallwavs and cinder as secondary
construction material for about 15 km roads.
Nevertheless amount of waste is reducing to 1/10 of original volume and the vast
majority of pollutants copggined in TKO is transformed to ash that is afterwards
with solidification placed on the waste disposal whgreb) thx immobilization of
thes pollutams occurs In our environment.

solid communal waste

25 km

60 750 ¢
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BOPILEK SKLADKA
6360 ¢ ' Waste disposal
KO 422
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https://www.youtube.com/watch?v=r-q5V6LDxEY
https://www.youtube.com/watch?v=r-q5V6LDxEY
https://www.youtube.com/watch?v=r-q5V6LDxEY

Balances and Benefits of WtE Prague

WIE capacity of 300.000 t/a minimizes waste disposal in Prague
Incineration reduces the waste volume by 90%, the weight by 70%
MSW contains more than 50% of organic carbon (renewable energy)
Separated iron scrap usable as raw material for 30 km railway

Innert slag (similar to basalt) usable to construct 18 km of road
Electricity and heat generated from waste to 18.000 households
Pollutants are concentrated in less than 1% of origin MSW volume
WIE generates energy with less emissions than coal fired power plants
7/11 of controlled emissions are in average bellow 15% of limits

4/11 of controlled emissions are in average half of limits

Depreciation and operation costs amount to 70 % of expenditures
Depreciation and operation cost are ,connected vessels”

Gate fee for waste is the main part of income (75%)

Operating ZEVO with positive economical balance (5-10% of turn over)
No external demand of electricity from public net

Clean technology due to very strict legislative requirements
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REGIONAL CASE STUDY

Evaluation of properties and composition of the mixed municipal
waste fine fraction, the case study of Czech Republic

Jakub Paloveik” - Josef Jadmy® - Veronika Smejkalova® " - Barbora Smirovs’ - Radovan Somplsk’

Tacehvoct 78 Febvuary 2002 / Accapradt 17 Ociober 2002 / Publkshed onkne: 29 Octoter J022
© Spebenyer bapun KX puet of Spenger Natum 3022

Abstract

Estimation of mixed municipal waste compaosition is important for the optica of suitable waste treatment. Many studies have
presemed their mechodologies tor analyaing the composstion of muxed municipal waste, bat no eaifoem approach 1s avallable
The sagnuicant part of mixed munscipal waste can be the fine fraction, depending on the amalysis spproach ased. Neverthe

Jess, the moce detaibed composition of fine fraction is unksown. This contribution 2ims 1o presest chemécal asalysis of fine
froction of mixed mumicipal waste obtained from the city of Brmo, Czech Republic. The mixed municipal waste in study
area consssts of about 257 fine fraction. The amoust of moistare and the combustible part of the waste are first monitosed
n fine feacson, The elemental composition of noa<cmbustible waste and s phase composition is further evaluaied. The
appeoach o chemical ansulysis has been designed 10 be easily rey ble and can pl routine mancal waste moalyses.
The resalts of the analysts in the studied arca showed the potential for energy wtilisation of the fine fraction, even if the waste
sepuration is increased. Tn addition, fne fraction contains metals suitable for material recovery, which can be separed from

the slag after incineration and thus peomote the material recovery of wiste

Keywords Fine fsaction - Mined municipal waste - Waste compositson - Waste trestment - Comnbustible wasic

Introduction

Within Circular Ecosomy Package (CEF), EU member
stales comenit 10 waste reat efficicady in sccordance with
wasle management hierarchy | 1] The transition to a circu-
lar cconoemy 13 cosured by the partsal targets set out in the
CEP. The year 2035 is crucial when landfilling of sounicipal
solsd wasie (MSW) will be limited to 10% (2], sec Fig |

The horizoatal line shows this landfilling target for 2035,
It is obvious that in 2020 most EU member states do st
meoet this target of 1% Endlling. In this coatribution, data
on the composition of mixed municipal waste (MMW) in
4 specific Caech city will be peocessed. As can be seen in
Fig 1, 49.4% of MSW is currently landfilled in the Czech

-
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Tnscnune of Muerial Science, Faculty of Chemisry, Broo
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Republic; therefoee, it is desirable to address the potential
for greener waste treatment. From the MSW perspective,
recyeling tacpets For 20125, 2004, 2035 are also crucial [5],
sce Fig 2. The horizontal lines in Fig. 2 illustesie recycling
targets that are not met for most EU member states i 2120,
For the Crech Republic it as only J3.8% of MSW recycleng
in 2020. The trend in recent years has Jed %0 changes n
waste treatment acoording 1o the waste managemenl hier-
archy, MSW treatmeat in 2017 was illustrated in the stedy
{4]. Most EU member states still have a loag way to go %o
achieve EU tangets
I'he ncrease in recycling is closely linked to the cffi

cieacy of MSW separation. MSW thas has nat been sepa-
ruted is collected as MMW; the MMW is often troasported
directly to waste incinerators o landflis, Thiy precludes its
recycling though the MMW is composed of separable wasie
feactions (paper, plistic, gliss o3¢ ), fpart from metals which
can be separaied from the slag afwr incinerating. So, the
potential for more efficiont MSW separation aad subsequent
recycling is hidden in MMW composition. Is the past, a
oumber of studses have been devoted to the compoesition
of MMW. A substastinl part of MMW is the fine fraction.
nevertheless, the compositon of the MMW fine fraction &
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Fig. 1 MMW composition in winter season 2020, the city of Brno,
Czech Republic, urban building (Source: Palovcik et al. 2022
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Why Is Waste
Management
Important?

o 4

: G
It's more than just a ﬁ.d
hobby
5\
Waste incineration vs landfilling?? ’ Respo Sﬂglllty

* Sustainability
e Environment
e Health
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