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LIXO A CEU ABERTO [LIXAO)

milhdes de toneladas de residuos sdlidos urbanos (RSU) gerando cerca de 15 TWh de elefricidade por ano. Na
década de 1900 fodas estas usinas implementaram novas regulamentacies (MACT- Maximum Achievable
Control Tecnology) da Agéncia de Protecio Ambiental (EPA)ler mais

Ultimas Noticias




BRAZIL APPROVED NEW SOLID WASTE MANAGEMENT LAW
AFTER 20 YEARS OF DISCUSSION IN THE CONGRESS.

Presidéncia da Republica
Casa Civil

Subchefia para Assuntos Juridicos

LEI N° 12.305, DE 2 DE AGOSTO DE 2010.

THE LAW INSTITUTES WM HIERARCHY: REDUCTION, RECYCLING, ENERGY
RECOVERY (NOT SPECIFIC), FINAL DISPOSAL.

INSTITUTES THE NATIONAL SOLID WASTE PLANNING PROGRAMTO BE
COORDINATED BY THE FEDERAL GOVERNMENT, ,
TAKING INTO ACCOUNTTHE BEST INTERNATIONAL PRACTICES.

THIS PLANNING SHOULD ESTABLISH GOALS FOR RECYCLING AND ENERGY
RECOVERY AND CREATE FINANCIAL SOURCESTO IMPROVE WM.

UNFORTUNATELY THE LAW IS VAGUE IN MANY ASPECTS IN SPECIAL NOT
DISTINGUISHING BETWEEN INCINERATION AND METHANE RECOVERING
FROM LANDFILLS.

DOES NOT INSTITUTE ORGANICS LANDFILL DIVERSION PROGRAM.



SEVERAL CITIES ARE CONSIDERING WTE TO REPLACE LANDFILLS:

CONSIDERING JUST HOUSEHOLD WASTE
1. BELO HORIZONTE (1,500 TPD)
2. RIO DE JANEIRO (4,500 TPD)

3. BRASILIA (2,000 TPD)

:&j
HAZTEC IS~ PROCESSING TPD (INCLUDING RIO,
SAO PAULO, BELO HORIZONTE AND OTHERS) -

SEVERAL LANDFILL GAS PROJECTS



Google [ NEW LANDFILL IN RIO 9,000 TPD WILL TRAVEL 80 KM TO BURY | Pagi

) | PLASTICS AND GENERATE METHANETO-GET CARBON CREDITS.
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ARTICLE PUBLISHED IN OGLOBO
RECENT MEDIA AND (#1 PAPER IN RIO) ON NOV/2009
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EVENTS ON WTE IN -

S |

RIO DE JANEIRO “LANDFILL DECEPTION"

1. BRAZIL-JAPAN FORUM (WM)

OCTOBER 5-6 WITH PARTICIPATION T ——
OF WTERT-GREECE (KALOGIROU) R A

Sexta-feira, 6 de novembro de 2009

Enganacao

AND WTERT-BRASIL (MYSELF) BRASIL-JAPAO
2. WASTE: SOURCE OF CLEAN ENERGY (FEDERATION OF no aterro
INDUSTRIES OF RIO DE JANEIRO- SEP-28) r _ semindrio SERGIO GUERREIRG AHERE
L2 | (W
vo aterro da cidade em Sero-

pédica, distante 80km de Copacabana.
Foi “aproveitada® uma licitagéo de 2003
para o ex-futuro aterro de Paciéncia,
com custos de R$ 10 por tonelada, o
que representaria grande “economia”
para o8 cofres municipais.

A desinformacgao sobre o assunto
tem gerado equivocos que devem ser
corrigidos. Aterros sio imprescindi-
vels, porém apenas para materiais
Inertes ‘e ndo mais passiveis de se-

3. HALF HOURTV SHOW (“CITIES & SOLUTIONS” - CHANNEL rem reclelados ou aproveitados co
fragiio organica, festa dos urubus,

40) ONWTE - SPECIAL EMPHASIS ON WTERT-BRASIL (OCT 6) ;ﬁ?ﬁ%ﬁ?iﬁmﬁﬁﬁ;ﬁﬁ
50% de CO.. Uma tonelada de metano

equivale a 21 toneladas de CO, em ter-

4. ONE HOUR TALK IN SAO PAULO UNIVERSITY WITH SEVERAL mosdo o s, Portanto o o

carbono neutro, nos aterros nio sio!

MAYO RS ATTE N DI NG = OCT 21 Sistemas de captura de metano, ca-

ros e pouco eficientes, nio se viabili-
Zam sem os créditos de carbona 11m




WASTE MANAGEMENT COMPANY (COMLURB) OF RIO DE
JANEIRO AND COPPE-UFRJ SIGN AGREEMENT TO DEVELOPE
WTE PLANTS (Aug-2010).

DIRETORIA TECNICA E INDUSTRIAL -DIN 2009

RIO DE JANEIRO MSW GERENCI A DE PESQUISAS APLICADAS - IGP

PESO TOTAL
COMPOMENTES (%) AP1 AP 21 AP 2.2 AP 3.1 AP 3.2 AP 3.3 AP 4 AP5.1 AP 5.2 AP 5.3 Mp EM KgPOR
COMPONENTE

PAPEL 11,04 1646 12,06 11,56 1276 11,95 10,53 11,51 9,23 8,01 1165 175298
PAPELAC 3,62 3.79 2,78 284 3,13 3,01 2,60 291 243 3,45 454 46
TETRAPACK 1,28 1,18 1,54 148 1,54 1,45 1,36 137 1,38 135 211,65
TOTAL (PAPEL) 1595 2143 1638 1588 17,53 16,40 14,50 15,79 13,04 12,60 2.419,09
PLASTICO DURD 137 138 341 543 3.45 3.85 3,66 341 3,40 3,63 579,73
PLASTICO FILME 13,08 1573 1571 16,83 13.98 14,25 15.27 15,12 14,48 16,42 2251 84
PET 1,41 174 1,50 1,21 1.26 1,64 1,62 1.41 1,24 138 293 54
TOTAL (PLASTICO) 18,86 21,84 2061 2347 16,69 19,74 20,55 19,94 19,12 21,42 3.055,12
VIDRO INCOLOR 152 2.11 152 1.29 157 170 174 143 1.08 192 243 58
VIDRO COLORIDO 1,06 278 170 1,06 0,59 1,01 1,87 097 032 0,35 184,14
TOTAL (VIDRO) 2,58 4,89 3,22 2,34 2,16 272 3,61 2,40 1,40 2,28 427.72
MATERIA ORGANICA PUTRESCIVEL 52,67 41.01 5154 4921 52,11 50,62 51,18 52,02 57 54 55,06 5100 767361
AGREGADO FINO ORGANICO 279 245 2 68 270 2,48 294 298 1,81 230 2,44 263 394 95
TOTAL (ORGANICO) 55.47 4346 5421 51,91 54,57 53,56 54,14 53,93 59,84 57,50 53,63 8.068,55
METAL FERROSO 118 1,36 146 1,31 1.23 151 .11 1,29 1,30 128 — 198,74
METAL NAQ FERROSO 0,37 0.49 0,43 0,40 0.40 032 0,59 0,42 0,39 0,37 0,42 63,02
TOTAL (METAL) 1,56 1,85 1,88 1,71 1,64 1,84 1,70 171 1,69 1,65 1,74 261,76
PEDRA T2 154 T 0,30 0.58 0,80 0,06 0.55 0,00 0,32 0.78 17 67
LOUGA / CERAMICA 0,33 0.38 0,27 0,44 0.68 032 0,29 0,20 0,09 0,03 0,31 46,68
TOTAL (INERTE) 1,56 1,92 1,38 0,75 1,26 1,12 1,25 0,74 0,09 0,45 1,09 164,35
FOLHA/ FLORES 0,73 2.09 065 078 0,55 1,39 1.24 1,50 2,00 124 1.26 189,07
MADEIRA 0,41 022 0,11 0,58 0.41 032 0,36 0,55 0,28 0,21 0,34 51,72
BORRA CHA 0,11 0,12 0,03 0,28 0,28 022 0,33 0,22 0,24 0,51 0,23 34,68
PANO / TRAPO 1,98 175 0,91 1,88 1.94 1,93 1,54 248 1,49 1,11 1,75 565 56
COURO 0,41 0.17 0,00 023 0.22 020 0,18 0,07 022 0,15 0,18 27,56
0SS0 0,00 0,01 0,00 0,00 0,00 0,03 0,00 0,00 0,00 0,00 0,0 1.26
(eles) 0,21 0.15 0,44 0,13 0.65 039 0,49 047 0,56 0,43 0,40 50,50
VELA/ PARAFINA 0,00 0.00 0,06 0,00 0.01 0,01 0,00 0,02 0,00 0,00 0,0 152
ELETRO/ ELETRONICO 0,18 0,12 0,10 0,09 0,12 0,13 0,13 0,18 0,05 0,24 0,13 19,71
TOTAL (OUTROS) 4,03 4,62 2,31 3,94 4,16 262 4,26 5,48 4,83 3.90 648,60
TOTAL GERAL 100,00 100,00 100,00 100,00 100,00 100,00 100,00 _ 100,00 _ 100,00 100,00 100,00
TEOR DE UMIDADE () 43,63 4024 3263 4374 43.00 38,72 39,10 34,31 36,04 43.95 40,26

] 123,79 123,53 11930 117.25 12521 12262 12257 12813 121,69 139,56 = 15.045,19
PESO DA AMOSTRA (kg) 1.039,85 139338 1.14531 989,70 1.352,30 3.237,42 2.147,30 1.537,62 1.096,80 1.105,33 15.045,10
CONTAINE RES 35 i 30 35 5 110 73 50 38 = 506

*Valor correspondente ao somatério de kxo amostrado no Municipio do Rio de Janero.



ECONOMIC FEASIBILITY

2. WHAT IS BURNING?

USA 67% 18% 15% 11.000
EUROPE 62% 23% 15% 10.000
BRAZIL 52% 33% 15% 8.000

CeH1004 + 6.50, =6C0O; + 5SH,0 AN g 18500 kl/’kg
1 Kg 1,424 Kg 1,808 Kg 0,616 Kg
1 Kg of air =0,23 Kg of 02 + 0,77 Kg of N2 = 1,424 Kg de O2 = 6,191 Kg of air

NO EXCESS AIR (STOICHIOMETRIC or LAMBDA = 1)

1 Kg MSW USA - 4,15 Kg of air 1 Kg MSW Brazil = 3,22 Kg of air



HIGHER MOISTURE WASTE TO BURN PERTON
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ONETON OF BRAZILIAN WASTE->
22% LESS DRY FUEL(C6H1004) THAN
USA (NEEDS LESS AIRTO BURN)

83% MORE WATERTHAN USA (LESS AIR
TO COOL)



COVANTA RELEASED THIS DOCUMENT DURING MY
VISIT IN 2008 WITH CEMIG EXECUTIVES TO

SEAMASS AND HEMPSTEAD

Custos

»Capital de Investimento:

[Capital: US$ 200,000 por tonelada instalada por dia}je capacidade de

processamento
Area de Implantagédo: 5 - 10 hectares

»Custos de Operacao e Manutengéo[(o & M): US$ 30 por ton]pfocessadas
incluindo:

Mao de Obra.

Materiais.

Disposic¢ao da Cinza.
Manuteng¢ao dos Equipamentos




CAPITAL = USA ~ USs$ 200.000 / (TPD) = BRASIL ~ USs$
140.000 / (TPD)

792 TPD PLANT-> US$ 110.000.000
TIPPING FEE=US¢$ 17/ton ~ US 39/ton
MWhe = USs$ 83

O&M =USs 22/ton

FEASIBILITY WILL DEPEND ON IRR, TAXES AND:




OPTIMIZED COMBINED CYCLE (OCCQ)

SMALL GAS TURBINE

PLANT SELF LOAD ST USE FLUE GAS AFTER SH TO USE CHX AFTER MSW BOILER TO
PREHEAT AIR FROM CHX AND CAPTURE LOW TEMPERATURE
STEAM > 490 C MIX WITH GT EXHAUST = HEAT AND PRE-HEAT
MIXTURE SIMILAR TO LARGER COMBUSTION AIR TO 120 C
GT (TEMP-TO AND MASS FLOW) -

NAT GAS STEAM 400 C \BUT O2 HIGHER ~ 16%.

FLUE GA 20C

TQ BOILER

COMBUSTION AIR
~20% TOTAL AIR

STEAM FREHEATED AIR ~ 120 C
T-~300-350C oy
16% 02 P > 80 bar FLUE GA'.?; \
~70C
COMBUSTION AIR CHX
T~140C
17.5% 02
PREHEATED AIR@25C

AIR ~120 C
WASTE

CHOICE OF GT X NG COST IS VERY IMPORTANT TO OPTIMUM DESIGN > NEED

TO INCLUDE FINANCE.



SOFTWARE DEDICADO PARA USINAS COM

HP/LP{bar; C) 115,00 440,0 40,00 530,0

Condenser{bar] 0,100 GAS TURBINE CENTAUR 40 SOLAR

bar
c

Best Brasil OCC 2P 792,0 TPD
Higher 5team Temp

Tgt 100,00 bar

440,00 C

G

10,43 mMWth

ar

40,00

530,00 C 20,00 C

119,98 Mg'h

Ti1
242,81 Mg'h

70,69
27,35 Mg/h
12,69% FGR

99, 71 C

LP-5T 26,51 MWe

. 69,88 Mg/h
: f1a,70 € —

\Lr 1

mw - mbd - ms

100 bar/440 C
40 bar/g530 C

71,48 MWth
33,00 Mg'h
7,87 MIfKg [LHV)
OTAL HEAT INPUT 34,57 MWth
R GROSS POWER 35,08 MWe
149,83 ¢ m GROSS EFFIC. (37.09%)

| U ]




Reheating and water-steam cycle scheme

[net efficiency 30%]

e £40°C/ 130 bar > C / b
Amsterdam, Netherlands s summe: 20 440 L /130 bar
— line 1 bailer wilh drum rmlnez.: 320 °C /14 bar 20 C 1 bar
P
/.’ ~. ne 1 rehealer
\ f33°C /145 bar ‘\ v
| \
i i G
| 33 Citastar i
i !
\ 7
N, o bw-pes sume
M l,.’ irtine
'1-.,____._ -
high-pees sus
turbine

lole 2
185°C 14 bar
tnlinn 2 25°C/003bar |

£ el .- 2 ._ - — - 4 bar opl 0,6 bar g
Seminar on Thanmmel Weests Trasl el ! 3
TW Mot Haks Hong Kore, 7 March 2008 i~ 2"“ d\- | |
. L
i _
Figura 4.2 — Usina WTE de Amsterdam (4.500 ton/dia). 140°C

1ec 80°C 70°C 45°C 25°C

( o o o)
420°C /90 bar (788° F /1 291 psi)

Waste-to-Energy Plant
4200 C /23 4 bar (785° F /325 psi)
Germany

EBS-IKW Ruidersdorf

_®

2697 C1254 bar (516° F /354 psi)
3857 C/0068 bar

(101° F /1 psi)

&
gross power produ‘&'tlen 29; 9 0/q>
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CONFIDENTIAL AND PROPRIETARY [

1 |OCC-792TPD
Novo Energy, LLC ] WITH 5 MWe
GAS TURBINE

®e
1

NOVO ENERGY TECHNOLOGY '
SUPPLY FOR THE BELO HORIZONTE
RESOURCE RECOVERY FACILITY
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COMPARISON BETWEEN BILBAO AND OCC -SAME MSW BOILER (792 TPD)

TPD

GAS TURBINE(MWe)

HP (bar) /T(C) / Isen eff

LP (bar) / T(C) / Isen eff / Pcond (bar)
PLANT GROSS POWER{MWe)

MSW ENERGY (MWth)

Nat Gas CONSUMPTION{MWth)

MSW APP EFFICIENCY

MNat Gas EFFICIENCY - STANDALONE CC
MSW ACTUAL EFFICIEMNCY

Mat Gas ACTUAL EFFICIENCY

OVERALL EFFICIENCY

CASE 4 - -
CONSUMPTION ~

BILBAO PLANT OCC BILBAD OCC BILBAO 0CC BILBAO
ORIGINAL (STANDARD ST) (HIGH EFF ST) (HIGH EFF ST) no GT

LME000 (46 (! _
100 /540 / NA 100 / 460 / 0.85
E;D .FF 5"1{:' l,"l [\l }!'L l,"I [\l _}!'L E" = 3‘{1 i'll 53 t:] JII|' Dlg 1 JII|' D.D3

51,00%

GOOD OPTION FOR USING LANDFILL GAS - NG
. CAN ALSO USE ETHANOL OU BIODIESEL (LPP

COMBUSTION PROCESS).



CONCLUSIONS

1. HIGH MOISTURE MSW-> BOILER AND APC ARE
SMALLER PERTON OF WASTE.

2. WTE IN BRAZIL | CHINA SHOULD COST LESS
20-30% PERTON THAN IN EUROPE [ USA.

3. LOWER CAPITAL + MORE ENERGY (OCCQ) =
FEASIBILITY.



' vy ok . T,- M&WMMMWE‘
IN BRAZIL AND OTHER COUNTRIES  "$¥° . .o= o= ;"* fi%ﬁﬂf:li‘f:mmiﬂf“. )
WASTE IS STILL DUMPED AWAY AND |

PEOPLE TRY TO MAKE A LIVING FROM IT




Landfill gas utilization

WERT 1s strictly against the

creation of new landfills,
however the methane emitted
from current landfills mmust be

nused.

MODERN LANDFILLS ARE
BETTER THAN OPEN DUMPS
BUT STILL REPRESENT AN

THAT SHOULD AND COULD
BE AVOIDED

s

Mo Centro de Tratamento de Residuos de Nova Ig.ua-'-_:u.
em Adnandpolis, 580 produzidos 2.000m3 de gas/hora


http://www.wtert.jp/�

WASTE TO ENERGY MUST FIND A WAY TO
BECOME AVAILABLE IN OTHER COUNTRIES
AT REASONABLE COSTS. | BELIEVE VW 1 =R T
CAN PLAY AN IMPORTANT ROLE IN THIS
MATTER

P Py

e P T
bl A rwand the WS e s
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