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Parte Ill — Residuos

e Emissoes, Efluentes e Residuos Solidos;
e Tratamento de Emissoes;
e Tratamento de Efluentes;

 Tratamento e Disposi¢céo de Residuos Solidos;
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* Reducdo de Residuos.
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Parte Ill — Recursos Naturais: Energia e Agua
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http://site.sabesp.com.br/uploads/image/noticias/eta_rio_grande02.jpg
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Classificacao dos "Residuos”

Quanto ao "estado fisico”:
 Emissoes (gases);

* FEfluentes (liquidos);

* Residuos sdlidos (sdlidos).

Quanto ao risco:
* Perigosos;
* Ndo perigosos.

Quanto a regulamentacao:
* Regulados;
 Ndo regulados.
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Quanto ao reuso:
* Reutilizaveis ou recicldveis (podem ser usados em outros processos);
* Ndo-reutilizaveis ou ndo-reciclaveis.

Quanto a dispersao:

* Dispersos;
* (Concentrados.
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Controle de emissoes “fontes dispersas”

Controle de emissoes em automoveis
* Alvo =CO, Nox e Hidrocarbonetos

Stoichiometric
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Air-fuel ratio

Rich Lean Figure 9.13 Composition of auto exhaust
- . . .
fuel fuel as air-fuel ratio varies.

7 Spiro & Stigliani, Chemistry of the Environment, 2nd ed., 2002.
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Catalisador de automovel
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Figure 9.14 (a) The three-way catalytic converter for removal of hydrocarbons (HCs), carbon
monoxide (CO), and nitric oxide (NO) from automobile exhaust. (b) Advanced methods of removal of
HC's from exhausts during cold starts using zeolite adsorbents. (¢) More efficient reduction of NO to
N, using platinum embedded in barium carbonate.

Spiro & Stigliani, Chemistry of the Environment, 2nd ed., 2002.
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Catalisador de automovel

Cdmara de Reducdo
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9 Spiro & Stigliani, Chemistry of the Environment, 2nd ed., 2002.
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Catalisador de automovel

Cdmara de Oxidacdo

2CO + O, = 2C0O,
hydrocarbons + 20, = CO, + 2H,0

Spiro & Stigliani, Chemistry of the Environment, 2nd ed., 2002.
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Controle de emissoes “"fontes concentradas”

Controle de emissoes em termoelétricas

Alvo = "Flue gas” — CO, NOx, SO2, Hg, material particulado, HCI

https://en.wikipedia.org/wiki/File:GRES-2.jpg
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Material Particulado — precipitador eletrostatico

https://en.wikipedia.org/wiki/File:Electrostatic_precipitator.svg
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Material Particulado — precipitador eletrostatico

https://en.wikipedia.org/wiki/File:Inside_of the_electrostatic_precipitator.jpg
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E]b Material Particulado — precipitador eletrostatico
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14 https:// https.//upload.wikimedia.org/wikipedia/commons/6/66/Hazelwood_Power_Station_ESP.jpg
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Material Particulado — Coletor de poeira

Owter vores

Cyclone

https://upload.wikimedia.org/wikipedia/cor
/a/a7/SCyclone.jpg
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Dust Collector

Reverse
air cleaning

Dust
disposal

Blast
gate
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https:// https.//en.wikipedia.org/wiki/Dust_collector#/media/File:Dust_collector.jpg
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Lavador (”"Scrubber”) — SO2, HCI, Nox, etc

clean gas

LEN LON LN LN LON SN

spray tower
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16 https.//en.wikipedia.org/wiki/File:Flue_gas_desulfurization_unit_EN.svg
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| — Mist eliminator

—__ Baffle

' P / Spray bar

https://en.wikipedia.org/wiki/Baffle_spray_scrubber#/media/File:Bafflespray.jpg
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Lavador (”"Scrubber”) — SO2, HCI, Nox, etc

”Defletor Venturi”

High pressure
spray nozzle
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18 https://en.wikipedia.org/wiki/Ejector_venturi_scrubber
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Lavador (”"Scrubber”) — SO2, HCI, Nox, etc

Com auxilio mecdnico

Mist eliminaitor
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https://en.wikipedia.org/wiki/File:Inducedspray.jpg

- https://en.wikipedia.org/wiki/File:Centrifugalfan.jpg
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Lavador (”"Scrubber”) — SO2, HCI, Nox, etc

Torre de spray

Liquid sprays

Blade
entrainment
- separator

Liquid sprays
\ |

Liquid recycle pumps

https://en.wikipedia.org/wiki/File:Crosscrtspraytow.jpg

https://en.wikipedia.org/wiki/Spray_tower#/media/File:Cntrcrtspraytow.jpg



Lavador (”"Scrubber”) — SO2, HCI, Nox, etc

”Stripping”
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0 https://en.wikipedia.org/wiki/File:Bubble_Cap_Trays.PNG
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