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Topicos:
* H,0 supercritica;

* Liquidos Ionicos



H,O Supercritica



Agua Supercritica

Substancia P, ... (bar) T, itica (K)
agua 221 647
etano 48,7 305,3
propano 42,5 369,8
xenonio 58 290
dioxido de carbono 73,8 304,2

Condi¢oes mais severas!




Agua Supercritica
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Efeito Hidrofobico

Entropia!

D. Chandler, Nature 437, 640-647



Agua Supercritica

Oxidacao em agua supercritica (SCWOQO)

'l. Alternativa “limpa” a
Incineracao de poluentes
Chama de Difuséo persistentes
CH4+02

(713K /1000 bar ) (sem NOx)

http://'www.ipc.uni-karlsruhe.de/kom/124.php



Oxidacdo em Agua Supercritica (SCWO)

YWASTE SCWO0 REACTANTS SC¥O0 PRODUCTS

Cellulose CgH100S + 602 —

6C0% + SHo0

CHg + 202 —» CO2 + 2H20

Methane

Benzene CgHE + 7.5 02 — 6 C02 + 3 Ho0

Dioxin (PCDD)  Cl,-CgH2-02-CgHz-Clo+ 11 02 — = 12 CO2 + 4 HC

Chloroform CHClIz + 0.5 02 + H20 — CO2 + 3 HCI
TNT

CHz-CgH2-(NO2)z + 52500 —» 7C02+25H20+15N2

Ferrous Chloride FeClz + 0.25 02 + H20 — 0.5 Fe203z + 2 HC]

Nerve Agent HD

Cl-CoH4-S-CoHg-Cl+ 702  —= 4 CO2 + 2 Ho0 + 2 HC1 + H2S04

http://www.turbosynthesis.com/summitresearch/sumscw1.htm



Oxidacdo em Agua Supercritica (SCWO)
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http://www.turbosynthesis.com/summitresearch/sumscw1.htm http://www.turbosynthesis.com/summitresearch/sumsew4 htm
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Liquidos Ionicos



Liquidos lonicos

NaCl (PF > 800 °C)

Hexafluorofosfato de Butilmetilimidazol

BMIPF;, PF:-79°C

Menor interacao entre os ions
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Liquidos lonicos

Compostos ibhicos com
ponto de fusao
abaixo de 100°C

 Cations volumosos c/ cargas deslocalizadas;

- Anions com cargas deslocalizadas



Cations Utilizados
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Anions Utilizados
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Chem. Eur. J. 2003, 9, 2938 — 2944



Comerciais
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Green. Chem., 2005, 7, 15-19



Propriedades

Baixo ponto de fusao

Estabilidade térmica (até 300-400 °C)
Pressao de vapor negligenciavel
Condutividade ionica

Estabilidade eletroquimica

Solvente com estrutura organizada
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Liquidos Ionicos: Vantagens vs. Desvantagens

Vantagens Desvantagens

» Boa solubilizacao  Custo;

* Propriedades ajustaveis; * Reuso precisa de outros
solventes;

» Reutilizaveis;

* Toxicidade.

* Nao volateis;

« Estabilidade térmica/quimica.

|

Solventes Verdes

18



Melo Reacional

CO, (sc or compressed)

/ﬁ products

reactants/products
reactants COy

ionic ligui ionic liquid
lonic liquid reactants/products d
ML, (cat.) ML (cat.) ML, (cat.)

Associado a CO2-sc

Angew. Chem. Int. Ed. 2003, 42, p.148



Melo Reacional
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Associado a CO2-sc

Angew. Chem. Int. Ed. 2003, 42, p.148



Uso Comercial — Processo Basil

Biphasic Acid Scavenging utilizing lonic Liquids

Produto
=\
N_
N =
x/ Cl 7\
N/

\ H™
Liquido 16nico
(PF = 75°C)

Science 302, p.792
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Uso Comercial — Dissolucao de Celulose

FRIENDLY FIBERS
Processing cellulose pulp to make fibers via an ionic liquid
process cuts waste

Commercial viscose process

1 part pulp | Wet spinning 1 part cellulose fiber
—’

2 parts solvents - 7 parts waste and
le.q., CS;) wastewater

CS,recycling
5 parts water (70%] le.g., Na,SO}

Developmental ionic liquid process

Wet ,'nf»rurxr'

1 part pulp

0.1 part ionic liquids W 0.6 part waste and

0.5 part water lonic h;u;c_rr_w ling wastewater
- > b4 "'.

NOTE: Parts are by weight. SOURCE: BASF

http://pubs.acs.org/cen/coverstory/84/8417ionicliquids.html

1 part cellulose fiber |
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Muito obrigado
por sua
paciéncia e atencao!



