ﬂSTEERIN

creative engineering

Seminar for FIEP, Federacao das
Industrias do Estado do Parana

Thoughts about the pro’s and con’s in
the field of waste management and
how to avoid mistakes

Lisbon, 20. October 2014

Seminar for FIEP, Federagao das © STEERIN, 20.10.2014
IndUstrias do Estado do Parana Presentation-FIEP-Parana-20141020




q STEERIN Visao geral das questoes
_ creative engineering |eva ntadas

Motivacao para o investimento em gestao de
residuos

Visao geral das tecnologias utilizadas

O que é o RDF, fontes de RDF, como preparar,
producao, taxas de derrubada

Eficiéncia energética

Referéncias selecionadas

Maximizar os beneficios e minimizar os custos
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NUumero de aterros sanitarios na Austria

ﬂ STEERIN que estao disponiveis para residuos de

creative engineering ,
combustivel

Integrated waste management began in Austria about 30 years ago
with increasing public awareness, environmental regulations and subsidies:
+ Technical guidelines for control of waste dumps 1977
+ Hazardous and special waste management act 1983
+ Federal legislation on the Environmental Protection Fund 1983
+  Guidelines for waste management in Austria 1988

Federal legislation on clean-up of landfills and contaminated sites 1993
(including a disposal tax on landfill operations for clean-up activities)

Ban on disposal of hazardous wastes in landfills (except of inorganic
wastes encapsulated in closed salt formations) by July 2001

Decree on landfills including the ban on disposal of wastes exceeding
5 % TOC (Total Organic Carbon) for new landfills by the beginning of
1997 and limitation for existing landfills until beginning of 2004 (limited
exemptions until end of 2008).

1988 1991 1993 1995
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ﬂ STEERIN Desenvolvimento de uma taxa sobre os
creative engineering  residuos depositados na Austria

Euros por Mg de residuos

r

65

Imposto sobre a eliminacao de residuos

em aterros superiores a 5% TOC (ou

6.600 kJ / kg de matéria seca de residuos

biologicamente tratado)

com a adicao de :

+29 € / ton, se ndo houver coleta e

tratamento de gas de aterro

+29 € / ton , se nenhum encapsulamento
10,9014’53 ou base de revestimento com a coleta e

6,54 tratamento dos lixiviados
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ﬂ STEERIN L|m|tag,ao da UE para a Ellml.n,ag.ao
creative engineering e Residuos em Aterros Sanitarios

Reduction of biodegradable wastes according
to Council Directive 1999/31/EC Art. 5

on the Landfill of Waste
75%

2006 2009

Seminar for FIEP, Federagao das © STEERIN, 20.10.2014
IndUstrias do Estado do Parana Presentation-FIEP-Parana-20141020




creative engineering

“N STEERIN Opcdes para utilizacdo da energia

Site-specific options and limitations for utilization of energy

Condensing turbine Cogeneration

Calorific value of fuel and Heat losses Calorific value of fuel and Heat losses
latent heat 100% approx. 15% latent heat 100% approx. 15%

Incineration/ Flue gas Incineration/ Flue gas
boiler treatment boiler Y | treatment

: Waste water and Treatment of
Condensing residue Cogeneration liquid and solid

turbine treatment residues

Loss of heat Generation of Thermal  Generation of
by cooling electricity energy electricity
approx. 64 % approx. 18 % approx. 70 % approx. 12 %

Energy utilization approx. 18% Energy utilization approx. 82%

Source: UV&P, 1994
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>\ STEERIN Utilizacao de 6leos minerais

4 creative engineering

vtilization of mineral oil
100%

total consumption

> other petrochemical
production

energetic vtilization

e ——

Seminar for FIEP, Federagao das
IndUstrias do Estado do Parana

primary
polymer
production

zation

energy material
recovery recycling

waste
disposal

© STEERIN, 20.10.2014
Presentation-FIEP-Parana-20141020




Exemplo de uma estacao de
ﬂ STEERIN compostagem convencional sem
. creative engineering - )

producao de energia

| — O TE =)

. Treatemt Refuse
Residual waste Treatment: derived fuels
Household waste Shredding, screening

1 TQ%E)UEI —

Closed intensive rotting l Sewage sludge

EU,;;{' A A .ER\'.A

Post-rotting: Triangular windrows

g - )

Fine treatment: Mobile and stationary screen technology respectively windsifting

Landfilling — i,
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ﬂ STEERIN E-xemplo de gma ?stalgap com
creative engineering  sistema de digestao umida

Gasnutzung

o E J_R

Bio-waste Shredding Solution Separation | Sand Separation Hygienisation Fermentation
Food residues S5
Qi

Market residues
0=

~ Contaminants Y

——

Composting Dewatering

o

Fermentation residue liquid: option agriculture
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Um tratamento mecanico tipico

ﬂ STEERIN para a produgao de CDR

creative engineering , . )
(combustivel derivado de residuos)

|

Pre-shredding

Commercial waste

Bulky waste l

Production waste etc. T

Recyclables +— |dID| +—+— » @
Separation of

recyclables | L Fine shredding
Ballistic separation Jv

e %

Post-screening

Y ,

Fluidized bed fraction Solid recoverad fuel
(Classic/Calciner) (Premium)
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ﬂ STEERIN !Exgmplo Sle um Sistema de
creative engineering  jncineracao grelha

energy production

- -1 ® j‘i\

N I 1 flue-gas
grate firing system trgatment

life steam
or heat

municipal

waste process
water
y activated |ime

coke

boiler ashes fine ashes

combustion air

scrap / ash treatment

metal >
- ¥ recycling .A

bottom ash » construction material landfill
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ﬂ STEERIN Exemplo de um Sistema de Leito
creative engineering  Fluidizado

as d busta 5 i
gas de combustao * Tratamento Térmico de

Residuos controlado e
completo, de acordo
camara de pos- com o Estado da Arte
combustao
5 Controlodos “3 T":
queimador de | . |8 L ar secundario

! ) e Turbuléncia: >3 Vol.-% O
arranque {§ .‘,

entradadear | W% e Temperatura: > 850 °C
secundarlq_.—ré‘ e % | residuos

E
!
|
i
K

e Tempo: > 2 segundos

leito fluidizado A melhor tecnologia
' base perfurada para incineragao de
lamas é residous
pretratadas
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Design da Central de Leilto

ﬂ STEERIN Fluidizado:

Seative engineering Caldeira, Limpeza do gas de

limpeza do gas de combustao

incinerador externo de _ filtro de lavador de
leito fluidizado caldeira mangas gases reactor

- | 1 catalitico
residuos TN | |
industriais !'
A
Q I
D

Ar de Combustao

{
Lamas ETAR \ .
Combusti ili NH4(OH)
[T
v

Eentrifugador

geracao de vapor e de
O) electricidade

a7 Ve | : w‘/\

. hidréxido de
areia calcario ' calcio

E tratamento das aguas
filtro- prensa | residuais

i

cinzas Lamas
volantes neutralizadas

cinzas do leito cinzas
de combustao caldeira
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“N STEERIN

4 creative engineering

Type of waste fraction

Waste-to -Energy de recolha
selectiva

Incinerationin
% weight

Comments

Paper, cardboard

approx.
5-15

Sorting and processing

Packaging plastics and
composite materials

approx.
30-70

Content of ,,Plastic Packaging Bag“ and
,,Oekobox*

Packaging glass,
Laminated glass

approx.
2-10

Plastics, composite films

Construction waste

approx.
10 - 40

Wood, shavings, packaging, Plastic
pipes, foils, carpetings

Biological waste

approx.
5-10

Plastics, non-biodegradable materials

Bulky waste, scrap tires

approx.
70 - 90

without metals and recyclable fractions

Non-recyclable municipal waste
fractions

Seminar for FIEP, Federagao das
Industrias do Estado do Parana

approx.
50 - 95

without metals, due to biological
processes (MBT)
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“N STEERIN

creative engineering

Type of Plant for
Waste Incineration

Important technical requests
on quality of fuel

Planned and
unplanned
stops per year

Price levels

recently and

from 2011 on
in €/Mg

Exigéncias sobre a qualidade do RDF e
os gatefees esperados para varias
instalacoes de reciclagem

Remarks on mechanical
pretreatment

Grate System with
BAT- Standard

Particle size<1m
Hv app. 8 - 12 MJ/kg (max. app.
14 MJ/kg)

app. 1x1 +
+ 1x3 weeks

app. 130/110
(related to
app. 10 MJ/kg)

Treatment of bulky waste

Fluidized Bed
System with
BAT -Standard

< app. 100 mm
(evtl. <40 until <250)
app. 8 - 20 MJ/kg (unlimited)

app. 1x1 +
+ 1x3 weeks

app. 130/ 85
(related to
app. 14 MJ/kg)

Mechanical pretreatment,
separation of metals

Fluidized Bed acc.
Standard for
Biomass firing

(dry gas-sorption und
baghouse filter, eventually

SNCR)

< app. 80 mm

(evil. <40 until < 250)

app. 12 - 16 MJ/kg
orientating value: Cl < 0,1 %,
S <0,2%, Hg <0,5 ppm
sum of metals <0,5%

app. 1x1 +
1x3 weeks

app.20/0
(related to
app.. 14 MJ/kg)

Separation of
contaminated, treated
wood, construction waste,
etc.

Certified quality
RDF for Cement
Kiln

<ca. 60 mm

(evtl. < 15 until < 200)

app. > 18 MJ/kg

(evtl. > 14 until > 22)

orientating value: Cl < 0,3% (evtl.
<0,7)

Hg < 0,5 ppm, further limits for
Cd, Cr, other metals, and P, Na, K

app. 1x1 +
+1x5 upto 12
weeks

app. 50/-15
(related to
app. 25 MJ/kg)

Separation of low calorific
and wet waste, inerts,
metals (except aluminum
foils), wind shifting,
separation of PVC,
downsizing

Seminar for FIEP, Federagao das
IndUstrias do Estado do Parana
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ﬂ STEERIN O tratamento tipico de CDR antes
creative engineering  de um incinerador

. mechanical treatment
delivery

intermediate storage

unwrapping procedure sieve shredder

B Sheelloe "6 "o

by rail pre-treated

wastes in bales

a

unwrapping procedure shredder

B &% oo

delivery bunker incineration

by rail pre-treated
wastes in bales

ARSI
e ————————— ]

shredder
<,
|
D
delivery N Sk delivery
by truck *

by truck

pre-treated wastes,
loose

z sewage sludge bunker

coal bunker -
1 delivery

by truck
delivery
by rail alternative fuel:

e.g. wood, etc » incineration
*» incineration
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ﬂ STEERIN A substituicao de combustiveis
creative engineering  f0sseis pela industria de cimento

7,000,000

6,000,000

5,000,000

4,000,000

3,000,000 +

2,000,000

1,000,000 -

0

N

Lisbon, 2014 10 20 Seminar for Brasilian

Parana region

P

B Animal fat

O Animal meal
O Others *)

O Plastic

O Paper sludges
B Solvents

B Used tires

O waste oil

*) Others: saw dust,
waste wood, rubber,
processed fractions,
agricultural waste

© STEERIN, 2014
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State-of -the- Art Armazenamento
ﬂ STEERIN Temporario de Residuos em fardos de
plastico envolto

> creative engineering
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Valorsul Valorizacao e Tratamento de

ﬂ STEERl N Residuos Solidos das Regioes de Lisboa

creative engineering @ do Oeste, S.A.

-

S Start up:
BT Site:
o Lisbon)

W Technology:

¥y

N digestion

Capacity:

W Energy utilisation:

WEN R

Seminar for FIEP, Federagcao das

2005

INUEL I CREIGCE

humid way,
thermophilic

40.000 Mg pery
2 gas engines 1,7 MW

separately collected
organic waste
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ﬂ STEERIN Exemplo para incineracao de

& creative engineering - residuos Municipal em Viena

Start up:

1971/1989/2013+1
4

Site: Spittelau Vienna
Technology: Grate firing
Fuel capacity: 85 MW

Efficiency: up to 90 percent
(co-generation)

Steam production: 2x50t/h
(32 bar, 240°C)

Average waste
throughput: 250,000 tons/p year

Fuel: municipal waste
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Conceito de Industria de valorizacao energética de

ﬂ STE E RI N residuos (UV&P, 1993)
, : ) RVL: Capacidade térmica 110 MW, para aprox.
> creative engineering

300.000 tons de residuos por ano

COMPLEXO DE PRODUCAQ INDUSTRIAL

Central de Tratamento

Térmico dos Residuos
Sistema de
Monitorizacao

. . de Emissées
Centrais de producao

de Pasta de papel,
Papel e Fibra

Central de
Tratamento de
aguas residuais

e Triagem I
Materiais para  « Pré-

- P
reciclagem tratamento

Residuos embalagens (ex: = & g |

papel, cartao, plasticos, - Lamas: Residuos : > d
compostos materiais, RSU e : . m A8 Efluente
residuos industriais Residuos de da gradage

madeira liquido
Seminar for FIEP, Federagao das © STEERIN, 20.10.2014
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ﬂ STEERIN Exemplo para incineracao de

creative engineering  residuos em contexto industrial

Planning (UV&P): 1993/94
Start Up: 1998
Technology: Fluidized bed
Fuel capacity: 110 MW

Efficiency: ca. 80 percent%
(co-generation)

Steam production: 120 tph (80 bar, 500°C)

Electrical production: ca. 16 MW

Average waste
throughput: up to 1.000 t per d

" A : Fuels: packaging waste, refuse-
'“fﬂm.. ST S| eSS | derived fuel, sewage sludge

R

Investment: 70 Mio. Euro
(1996-98)

Seminar for FIEP, Federagao das
IndUstrias do Estado do Parana
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ﬂ STEERIN Exemplo para incineracao de

# creative engineering  residuos no municipio de Linz
ey Planning (UV&P): 2005 - 2007
'_"sme‘ke-sig k — B Start Up: 2012

LINg .
' Technology: Bubbling Fluidized

bed
Fuel capacity: 70 MW

Efficiency: ca. 80 percent%
(co-generation)

Steam production: 80 tph

Electrical production: up to 12 MW

Average waste
throughput: 220.000 Mg pery

Fuels: RDF, sewage sludge

Investment: 140 Mio. Euro
(2009-2011)

Seminar for FIEP, Federagao das
IndUstrias do Estado do Parana
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ﬂ STEERIN  Escala da economia

> creative engineering

Specific treatment costs as a function of size and location

A Specific treatment costs in
€/t

- 1 Line, non — industrial site

2 Line, industrial site
with synergism
1 Line, industrial site
with synergism

Massbalance in tons per year *)

| | |
I | |

0 50.000 100.000 200.000 300.000

*) based on average calorif value of approx. 10 MJ / kg and annual operation of 8.000 h

Source: UV&P 1992
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ﬂ STEERIN Composicao dos custos especificos
A creative engineering  para incineracao

Composition of specific costs for incineration
of municipal solid waste

Administration, other expenses
12-14 %

Chemicals
3-5%

Residue

Capital dis
posal
37 -53 % 11-14 %

Service and maintenance
7-18%

Personel
10-13%

Source: UV&P, Model calculation 2008
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