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• nanosilver:  60m2/g, bacteriotoxic
Woodrow Wilson 
Institute (2009)
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Nanosilver textiles
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Increasing nano-enabled products
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Goal of the Study

• Cradle-to-grave environmental assessment of nanosilver 
textile applications

• Comparison of two nanosilver production technologies, 
considering different development stages

• Formative Scenario Analysis (Wiek et al. 2008) for a 
prospective view, including future developments in society and 
nanotechnology industry: case Switzerland 2020
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System Boundaries of the LCA

• inclusive raw material acquisition, energy and precursor production, and emissions

Flame Spray Pyrolysis
Nanosilver production

Embedding
Polyester meltspinning

Plasma / Sputtering
Nanosilver sputtering and 
simultaneous embedding
in growing polymer

T-shirt
Polyester T-shirt
production process

Nanosilver T-shirt
Production, based on 
nanosilver textile/fibres

Use
Wearing, washing

Disposal
Recycling 4%
Incineration 77%
Landfilling 19%
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• Use phase: 15 T-shirts/cycle, 100 washings/T-shirt
• Uncertainty bars: 95%-CI; Electricity mix: UCTE
• No nanospecific environmental impacts included

Life cycle assessment of nanosilver T-shirts
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nanotextile industry development

number of inhabitants, washing behaviour
time

strong influence
weak influence

Consumer behaviour
Number of nanosilver T-shirts, 
frequency and pattern of washing

Environmental
impacts

Technology
Washing machine, 
nanosilver T-shirt
production processes

Policy and Regulations
Threshold values, restrictions
and bans
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Formative Scenario Analysis

• Possible future states of the analyzed system

• Groups of determining variables

adapted from Wiek et al. (2008)
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Scenarios: Environmental impacts (Switzerland, 2020)
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Y-Axis:
Annual Eco-Indicator 99 
Points for the T-shirt 
collection of Swiss inhabitants 
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Summary/Conclusion

• Different nanosilver coating production technologies have 
significantly different environmental impacts

• The use phase of (nanosilver) T-shirts is sensitive to washing 
behaviour

• Nanosilver textiles may contribute to environmental benefits 
IF washing frequency is lowered

• Nanosilver emissions are not considered by current impact 
assessment methods
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Outlook
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• Consideration of nanoparticle-related effects in LCA 

• Measurement of release rates and effectiveness of 
nanosilver applications

• Performance based indicators for nanoenabled products –
what are net environmental benefits or impacts?
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Pratsinis (2009)

Questions?

Email
tobias.walser@ifu.baug.ethz.ch
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