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Green and sustainable chemistry

includes both technospheric and environmental
chemistry:

⇒ High standards of deterministic knowledge in
technospheric area

⇒ Great efforts to deal with uncertainty in
environmental area

Toxicity assessment for Green Chemistry – p.7/32



Where are the humans?

Organized in social systems we control technical
systems

Toxicity assessment for Green Chemistry – p.8/32



Where are the humans?

Organized in social systems we control technical
systems

As workers we are part of technical systems

Toxicity assessment for Green Chemistry – p.8/32



Where are the humans?

Organized in social systems we control technical
systems

As workers we are part of technical systems

As biological organisms we are are exposed to
technical systems i.e. we belong to their
environment

Toxicity assessment for Green Chemistry – p.8/32



Where are the humans?

Organized in social systems we control technical
systems

As workers we are part of technical systems

As biological organisms we are are exposed to
technical systems i.e. we belong to their
environment

As part of the global ecosphere we care for our
environment

Toxicity assessment for Green Chemistry – p.8/32



Where are the humans?

Organized in social systems we control technical
systems

As workers we are part of technical systems

As biological organisms we are are exposed to
technical systems i.e. we belong to their
environment

As part of the global ecosphere we care for our
environment

⇒We belong to the technosphere and its environment
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Characteristics

Antifouling biocides used in commercial shipping

Desired toxic effect

Inevitably released during use

Global use pattern

Which element of toxicity can be minimized?
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Spatiotemporal range

Build a fate model:

Define environmental compartments

Collect substance data on
• Degradation kinetics
• Particle water distribution

Optional: estimate data distributions

Estimate residence times in the environment
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Estimated residence times
Ranke J (2002) Environ Sci Technol 36 1539-1545

τw τ
Sea-Nine 4.55 4.76 days
TBT 16.5 16.9 days
Irgarol 10.2 10.2 years
Cu2+ 8350 42700 years
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Ranke J (2002) Environ Sci Technol 36 1539-1545
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Ionic liquid structures

P666-14 1SO3 Tributyl(tetradecyl)phosphonium methanesulfonate
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Rat lymphoma cell toxicity
Photometric measurement of the capability to reduce WST-1
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Alkyl chain length and cytotoxicity
log10(EC50) = −0.69 · nR1 − 0.31 · nR2 + 5.24
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Baseline toxicity for fish

W. Vaes et al. Environ Toxicol Chem 17(7) 1380-1384.
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Baseline cytotoxicity
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Anion impact
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Preliminary risk profiles

modified after Jastorff et al. (2003) Green Chem 5 136-142
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