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EU Directive 2008/98/EC The Waste Framework Directive enshrines the 
fundamental concept of Waste Hierarchy that lays down some basic waste 
management principles. ESRG and its members strongly support this concept.





 In 2012 / 2013 ESRG commissioned a Carbon Footprinting Study
to assess the impacts / benefits of solvent recycling.

 Ethos Research (Professor Adisa Azapagic) was commissioned to
conduct this study following ISO 14044 methodology and using a
life cycle assessment tool “CCaLC”.

 CCaLC tool is a multi-award winning life cycle assessment and
decision support tool.

 Led by Professor Adisa Azapagic, CCaLC was developed at the
University of Manchester and funded by EPSRC, NERC & Carbon
Trust, with ESRG’s Tradebe (then SRM) as a project partner.



Overview of CCaLC

 Designed for use by industry 

 Simple to use by non-experts

 Underpinned by international standards

 Includes comprehensive databases (over 6,000 datasets)

 More than 4500 users

 Available free of charge (www.ccalc.org.uk)





 Carbon footprinting of 6 solvents recycled by ESRG member
companies:
 Mixed solvents
 Acetone
 Tetrahydrofuran (THF)
 Methyl Ethyl Ketone (MEK)
 Triethylamine (TEA)
 Perchloroethylene (PERC)

 Solvents chosen to be representative of techniques (simple 
distillation, fractional distillation, complex distillation) AND 
representative of a variety of solvent “families”, i.e. mixed/single 
substance; non-chlorinated/chlorinated.

Solvents considered in the study



Scope of the study

Unit of analysis: Production of 1 tonne of recycled solvent

‘Cradle to gate’ or ‘business to business’ 



Data and main assumptions

All primary data provided by solvent recycling 
companies

Background LCA data from databases
CCaLC and Ecoinvent

System credits for waste incineration with heat 
recovery  
Waste used as fuel in cement kilns replacing 

coal



System credits: Sensitivity analysis

Scenario Fuel replacement Credit to
Reference Coal in cement kiln 100% solvent recycling 

company
Scenario 1 Coal in cement kiln 100% cement kiln company
Scenario 2 Coal in cement kiln 50% solvent recycling company

50% cement kiln company
Scenario 3 Petroleum coke in 

cement kiln
100% solvent recycling 
company

Scenario 4 Petroleum coke in 
cement kiln

50% solvent recycling company
50% cement kiln company



An example : Mixed solvents
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[Raw materials include packaging of waste solvent; production includes solvent recycling process and waste management]



Sensitivity analysis: Mixed solvents
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Carbon footprint: All solvents

156 

421 

650 
798 

705 

387 

0

200

400

600

800

1000

1200

1400

M
ix

ed
 

so
lv

en
ts

A
ce

to
ne

TH
F

M
E

K

TE
A

P
E

R
C

C
ar

bo
n 

fo
ot

pr
in

t (
kg

 C
O

2 
eq

./t
) 



Recycled vs. virgin solvents
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ESRG started out with conceptual support of the Waste 
Hierarchy

This study shows the significant environmental benefits of 
recycling and factually underpins the validity of the concept

Solvent recycling achieves:

Carbon footprint reductions of 46% - 92%

Conclusions

 The results are based on conservative assumptions (underestimates) as 
it does not include:
 Multiple recycling loops – the study is based on a single recycle loop 

while most solvents can be recycled over and over again.
 The footprint of the alternative disposal technique (e.g. incineration) 

that would have to be applied to the waste if it is not recycled.



ESRG’s work can be provided via ESRG member
companies to be built in to waste producers’ own
carbon footprinting or sustainability reports.

Further producer & stream tailored carbon footprints
are potential further developments.

For further discussion and full study report, see our
member companies in the exhibition hall or visit our
website:

www.esrg-online.eu

Conclusions


