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A Abiguim

* Fundada em junho de 1964

» Congrega mais de 200 associadas:

- 147 fabricantes de produtos quimicos
- 56 prestadores de servicos

Em maio de 2010
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Missao da Abiquim

Promover o aumento da competitividade e o
desenvolvimento sustentavel da industria quimica

instalada no Pais.
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Alguns macro temas relevantes para a
industria quimica entre 2010 e 2020

Gestao de
residuos
pos
consumo Seguranca
dos
processos

Gestao de
pessoas

Mudancas
climaticas

BIQUI

ssociacao Brasileira da Industria Quimic

Infra
estrutura

Uso de
recursos
naturais

Inovacao

Seguranca
dos
produtos




Acdes globais

Temas da industria guimica
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Acdes de empresas

BIQUI

Associacao Brasileira da Industria Quimica

Programas internos baseados no “Atuagéo
Responsavel”

“ Gestado de producéo e de produtos”




O caminho para a sustentabilidade da
industria quimica e de seus produtos
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Producdo Quimica ' Quimica Verde

1920 1960 . "\ - 2020 20?7

Controle de _Poluicéo > Produtos » Processos e
acidentes e industrial e : seguros 4 produtos

doencas residuos is li sustentaveis
ocupacionais

Seguranca Quimica

]
Carboquimica Petroquimica Nanoquimicae Biocgg?ica
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A 12 “Onda”

Conceito chave: ‘

Controlar acidentes e

com uso de equipamentos ‘

doencas ocupacionais
de protecao.
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A 22 “Onda”

Concelto chave:

Um bom projeto de
fabrica e  processos
seguros e confiaveis de
producao.

asileira da Industria Quimica
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A 32 “Onda”

O concelto chave:

Projeto de molécula segura e
processos confiaveis de
fabricacao e utilizacao do
produto, que deve ser uma
solugao provida pela empresa a
sociedade.

=
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Os doze principios da “Quimica Verde”

1. Prevencao de perdas. Evitar a producéo de residuos, efluentes e emissoes.

2. Economia de atomos. Desenhar metodologias de sintese que possam maximizar a
iIncorporacéo de todos os reagentes no produto final.

3. Sintese de substancias e produtos mais seguros. Realizar sinteses que usem ou
resultem em substancias com a menor toxicidade possivel a saude humana e ao
ambiente.

4. Projeto de produtos mais seguros. Os produtos quimicos devem ser projetados de
tal modo que realizem a funcédo desejada e ao mesmo tempo nao sejam toxicos.

5. Solventes e auxiliares mais seguros. O uso de substancias auxiliares (solventes,
agentes de separacao, secantes, etc.) deve ser evitado, mas caso Sseja necessario,
estas substancias devem ser indcuas.

6. Eficiéncia de energia. As reacOes devem ser realizadas de modo a gastarem a
menor quantidade possivel de energia ou aproveitarem ao maximo o calor gerado. Se
possivel, os processos quimicos devem ser conduzidos a temperatura e pressao
ambientes.
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Os doze principios da “Quimica Verde”

7. Uso de matérias-primas de fontes renovaveis. Usar matérias-primas de fontes
renovaveis em detrimento das provenientes de fontes ndo-renovaveis.

8. Evitar a formacdo de derivados. A derivacdo desnecessaria (uso de grupos
bloqueadores, protetores, modificacdo temporaria por processos fisicos e quimicos)
deve ser evitada, porque estas etapas requerem reagentes adicionais e podem gerar
residuos.

9. Catalise. Reagentes cataliticos seletivos e nao perigosos sdo melhores que
reagentes estequiometricos.

10. Desenho para a degradacao. Os produtos quimicos devem ser projetados de modo
gue, ao final de sua funcédo, se degradem em produtos in0cuos, que nao persistam no
ambiente.

11. Analise em tempo real para a prevencao da poluicdo. Aplicar metodologias
analiticas que monitorem e controlem 0s processos, em tempo real, evitando a
formacao de substancias perigosas.

12. Processos e reagentes intrinsecamente seguros para a prevencao de
acidentes. As substancias e as condicbes dos processos quimicos, devem Ser
escolhidas de modo a minimizar o risco de vazamentos, explosdes e incéndios. hg?
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A 42 “Onda”

NN O proximo conceito chave:

Projeto de molécula, de processo de
fabricacao, modos de utilizacao do
produto e de seu aproveitamento pos
consumo, desenvolvidos em conjunto
com a cadela de valor e a sociedade,
buscando a sustentabilidade.
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NosSs0s compromissos

A Abiquim compromete-se publicamente a:

Atuagdo Responsavel
Compromisso con

0om a sustentabilidade

1. Continuar a trabalhar com o governo brasileiro e
com 0s demais representantes da sociedade na
formulacao e aplicacado da agenda de mudancas
climaticas resultante da COP 15;

2. Continuar a disponibilizar para a sociedade
brasileira e mundial o inventario das emissoes

Posicdo da industria quimica da industria quimica;

brasileira em relagao a SR | 3. Continuar o esforco para a reducéo da

mudanga climatica intensidade das emissoes setoriais de gases de
efeito estufa;

4. Continuar a incentivar a adoc¢ao de tecnologias
de producao mais limpa pela industria quimica; e

5. Aprofundar a cooperacao no setor e na cadeia
de valor visando a transferéncia de
conhecimento para mitigacédo e adaptacao a
mudanca climatica.

Sao Paulo, 19 de novembro de 2009

ABIQUIN\ .
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emissoes de ,gas S dos
processos MPdutlvos
com potenci 4 dl-de gerar
0 efetto :estufa
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1. INTRODUCAO

O presente trabalho consolida as informacdes sobre
emissdes de gases com potencial de gerar o efeito
estufa, emitidos nos processos produtivos da
industria quimica brasileira e, em particular, da
indUstria associada a ABIQUIM.

A Abigquim incentiva as empresas quimicas associadas,
sob o guarda-chuva da Convencédo de Mudancas
Climéaticas e das Diretrizes do Atuacdo Responsavel®, a
realizar investimentos para reduzir voluntariamente as
emissOes de gases com potencial de gerar o efeito
estufa nas unidades industriais quimicas, advindos de
processos de producdo ou para geracao de energia, por
meio da implementacéo de projetos de Mecanismo de
Desenvolvimento Limpo (MDL), e de Programas de
Producéo mais Limpa (P+L), com acdes de reducao de
emissdes recomendadas e difundidas pela Abiquim.
Como resultado, além das emissfes nos processos que
constam deste relatorio, as empresas tém reduzido as
emissOes de dioxido de carbono geradas durante a
combustédo de hidrocarbonetos em fornos, fornalhas e
caldeiras, por meio da utilizacdo de combustiveis mais
limpos, como gas natural, e agueles advindos de fontes
renovaveis. Os numeros sao apresentados neste
documento nos graficos relacionados com a reducéo da
emissao de dioxido de carbono/t de produto produzido

na inddstria quimica associada a Abiquim. 5
¢
¢

57




Tipologias industriais analisadas

Producao de Acrilonitrila;
Producéo de Acido Adipico;
Producéo de Acido Fosférico;
Producéo de Acido Nitrico;
Produc&o de Amonia;
Producéao de Caprolactama,
Producao de Dicloroetano e Cloreto de Vinila;
Producéao de Eteno;
Producéao de Metanol,

10. Producéao de Negro-de-Fumo;
11. Producéo de Oxido de Eteno.
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Bases para o calculo

“2006 IPCC Guidelines for National Greenhouse Gas
Inventories, Volume 3: Industrial Processes and Product Use —
Chapter 3: Chemical Industry Emissions”

1. Amonia: Tier 2

2. Acido Nitrico: Tier 3 (plantas com projetos MDL);

3. Acido Nitrico: Tier 1 (outras plantas)

4. Acido Adipico: Tier 3 ( planta com projeto MDL)

5. Caprolactama: Tier 3

6. Petroquimicos - Metanol: Tier 1; Eteno: Tier 1; Acrilonitrila: Tier 2
7. Petroquimicos - Dicroetano e Cloreto de Vinila: Tier 1,

8. Petroquimicos - Oxido de Eteno: Tier 2

9. Negro de Fumo: Tier 2

10. Acido fosforico: Tier 2

f
Obs.: Tier 1 — fator de emisséo; Tier 2 — balan¢co de massa; Tier 3 - medicao hgy
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Emissao de metano e 6xido nitroso (t)

el ./

—e— Emissao de metano —=— Emissao de 6xido nitroso
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Intensidade de emissao de didoxido
de carbono equivalente

(Kg/CO: e/t produto)
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Intensidade de emissao de didoxido de carbono
de combustao e processos
(Kg/COz/t produto)
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Consumo de Energia Térmica
Gcal/ton de produto
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Consumo de gas natural como combustivel
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Consumo de 6leo combustivel e carvao
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Relacao entre o consumo de combustiveis
(Gcal combustiveis liquidos e carvao/Gcal de GNP)
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Consumo de combustiveis renovaveis
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Consumo de energia x Produc¢ao anual
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Consumo de Energia Térmica
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Perfil da energia consumida

Carvao mineral EE comprada
2% nao renovavel
3%

Combustiveis Liquidos Carbono
consumo interno renovavel
6% 1% EE gerada
Oleos néo renovavel
combustiveis 2%

7%

Combustiveis gasosos
36%

Gas natural
26%

Nao Renovaveis Renovaveis




INTENSIDADE DE EMISSAO DE DIOXIDO DE CARBONO
DE COMBUSTAO E PROCESSOS (Kg CO,/t produto)

2004 2005
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Principles for Global Policies
to Reduce Greenhouse Gas Emissions
The Chemical Industry and Climate Change
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a

ICCA, the worldwide

voice of the chemical

industry, has developed

of eight policy

princi

ples to helf

) guide

ICCA’S EIGHT PRINCIPLES

FOR REDUCING WORLDWIDE

GHG EMISSIONS

-

Davelop a global carbon framework
to accelarate greenhouse gas (GHG)
reductions, avoid market distortions
and minimize carbon leakage.

A glebal framework is neaded to reducs the
risk of markst distortions and the movement
of industrial production and GHGE emissions
fram one nation to ancther — known as
‘carbon leakage! This framework, cavering
all greenhcuse gases, should be harmonized
for global markets in arder ta deliver a sound
enwironmental cutcame, maintain fair com-
petitiveness, and ensure transparancy and
cost predictability.

2 Focus on the largest, most effective and
lowast-cost abatement opportunities.

To raduce GHG emissions as quickly and
substanfially as possible, while ensuring
the competitiveness of the industry, policies
should encourage widespraad use of mea-
sures with the greatest emission reduction
impact for the least cast. Palicies should
include incantives for uss of GHG-saving
products and materials; focus on scals, cost
and implementation spesd; and support
reszarch and developrmant in innovation,

3 Push for enargy efficiency.

Improving energy efficiency is a highly effec-
tive way to reduce GHG emissions Folicies
should focus an majer (rather than marginal)
efficiency improvernent opportunities, sup-
port ressarch and development, and provide
incentives for consumer and industry adop-
tion of new energy and rescurce efficiency
measures. National, regional and global
energy sfficiency standards, including the use
of the chemical industry's innovative products,
should be considersd. A reesnt study found
that for every for 2very unit of greznhouse
gases (GHE) emitted directly and indirectly
by the chemicalindustry, the indusiry enables
more than two units of emission savings via
products and technologies provided to other
industries and consumers. The industry has
significant addifional mitigation potential by
2030, {Fer the full report and addtional mate-
riaks, ses hitp Ywerwicca-chem.org),

4 Support the development and
implementation of new technologies.

Mew tachnclogy is essantial to halp the warld
scanomy slow, stop, and reverss the growth
of greanhausa gas emissions. Pelicies should
support significant funding for ressarch

and development and encourage the use

of performance targets #o help ensure that
effective sclutions are implemanted, rather
than stipulating specific technaologies. The
impartant rele of chemistry products shauld
b= reflacted in these programs. A framewark:
should be established for sffective protection
of intellactual property rights that allows fast
sharing of t=chndogy breakthroughs.

5 Support the development of the most
efficient and sustainable use of avail-
able feedstocks and energy.

Palicies should promote impraved znergy and
GHG efficiency rather than restrict the use of
a specific energy raw material, or feadstock!
Palicies should recognize the vital rale of fos-
=il fusl fzedstocks far the chemical industry,
including their us= in the manufacture of
=nergy-saving materials; support res2arch,
developrnent and infrastructure for renewable
fezdstocks; and consider energy security and
energy diversity needs. Meedad technalogy
development sventually will b= driven by the
markst. Enargy diversity can be supported
through gavernment action, including energy
=fficien oy measures, ranswable supplies
(including bislegical sources), and nuclear
technology.

& Provide incentives for faster action by
rewarding “early movers” that proac-
tively reduce their carbon footprint.

Palicies should reward thass who havs
invested in techralogy to implement GHG
emission reduction measures and provide mesr
sures to accelerate action by those that have
fallen b=hind, whils not jecpardizing invest-
ments mede by “early movers” These policies
should uze cost performance-based measures
(as oppossd fo political considerations) when
idertifying technolegies to suppart.

Push for the most efficient and sustainable
disposal, recovery and recycing options.

Dispesal methods for chemistry-based praducts
(=g, landfill, incineration with or without heat re-
cowery and recycling) are unequal across regions,
whizh has a significant impact an total emissions
ower the life cycle of a product. Pelicies should
suppart the development of naw technclagiss
and practices that 2nsurs that the most efficient
and sustainable disposal recovery or recycling
options are implemented, (For example, by using
the *stored energy” in chemical preducts such as
Plastics))

Davelop technology cooperation to sup-
port abatement in developing countries.

GHG emissions reduction =ffarts can affect
production costs, leading to concems about the
impact of technology cooperation on compsti-
tiveness. Torealize the GHG emissions savings
potential globally, policies should ensure a level
playing field for industry by introdu cing compara-
bl= ar complementary efforts for GHG raductions
in all regicns of the world, recagnizing ragional
diffzrences and pricrities, and offering incan-
tives for capital-intensive measures to accelerats
emissions reduction. A technalegy cocperation
machanism betwsen the developed and develop-
ing world could benefit bath technalogy owners
and recaivars.




2/ What are the main findings of this report?

The report found that for every unit of greenhouse gases emitted directly
and mdirectly by the chemical industry, thus mdustry enabled 2-3 umits

of emission savings via the products and technologies provided to other
industries and consumers. In other words, products of the chemical industry
enabled greenhouse gas savings 2-3 times greater than their emissions,
depending on the scope and assumptions used. The most significant
emussions savings by volume came from msulating foams in buildings,
agrochemicals, lighting, plastic packaging, marine antifouling coatings,
synthetic textiles, automotive plastics, low-temperature detergents, engine
efficiency, and plastics used m piping.

Under 2030 scenarios, the report found that the ratio of emissions savings
to enussions could increase to more than 4:1, based on stronger emission
improvements in the production and use phases.

Innovations for Greenhouse Gas Reductions

A life cycle quantification of carbon abatement solutions
enabled by the chemical industry

QUESTIONS & ANSWERS

¢
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Total lifecycle emissions of chemical industry products (2005)

Disposal

High global warming
potential gases 12.1% Fossil fuel extraction 9.1%

Production
Direct energy
emissions 18.2%

Disposal
Carbon dioxide,
methane 15.2%

Production
Process emissions 21.2%

Production
Indirect energy
emissions 24. 2%

Total greenhouse gas emissions of the chemical industry was 3,300 million tons of carbon diaxide equivalent
in 2005. This figure does not include emissions savings enabled by products of the chemical industry.

e’)
Source: ICCA Report h‘?
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Cher iry an r climate future
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Climate change and chemistry: Finding innovative solutions in everyday life

52 Chemistry in the light of climate change: part of the common solution
as well as part of the common issue

= Like ary ermnitter on earth, the chemical industry iz part of the issue
* The chernical industry is an energy-inte nsive industry

= It uses fossil fuels as raw materials

= Ag part of society, it is under pressure to reduce its carbon footprirt
* The chernical industry is part of the solution

= It has improved the efficiency of its operations

= It has recycling possibilities

= It offers GOy savings through its products

* Tharmal Insulation

* Farmming

= Lighting

* Renswables

* Mobility

= Other products enabling GHG emissions abate ment

= Mitigation of Climate Change requires a strong and innovative Europsan Chemical Industry

74 The chemical industry currently provides the tools and the foundation
for a sustainable future

It provides direct and enabling solutions to educe global GHG emizsions

It develops tools to reduce emissions and to capture them

It develops tools to reduce emissions of carbon dioxide in everyday life

It develops technologies for more effective use of renewable energy resources
It creates new materials while preserving the existing stocks of raw materials




Conclusoes

1. Contribuir para a reducdo das emissdes N0S processos e N0 uso
dos produtos € uma das prioridades da industria quimica mundial;

2. A industria quimica brasileira tem feito diversas acdes para reduzir
suas emissoes de gases de efeito estufa, sejam elas provenientes
diretamente dos processos produtivos ou de uso de energia.
Destacam-se ac0Oes de substituicao de combustiveis, tratamento de
emissOes, substituicdo de equipamentos menos eficientes
energeticamente e melhoria de controles operacionais;

3. No Brasil, o uso de mateéerias primas de base renovavel é uma
estratégia importante na mitigacao da emissao de gases de efeito
estufa, que se soma as outras estrategias de eficiéncia energética e
controle de emissfes de GHG.
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