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Analysis of energy use and emissions of greenhouse gases,
metals and organic substances from construction
materials used for artificial turf
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Highlights

« Analyzed energy use, CO, emissions and leachates for artificial turf
materials.

« Material use and management are significant for energy use and CO,

performance.

« Infill of recycled material reduce artificial turf’s energy use and climate

impact.

« Harmful substances may leach to water from infill of both new and recycled
material.

https://www.sciencedirect.com/science/article/pii/S0921344917300861 1/5/20, 11:25 AM
Page 1of 3



All infill types should be included in risk assessments.

Abstract

This study applied a life cycle analysis approach to identify significant posts for energy
and greenhouse gas (GHG) emissions associated with construction, use and removal of
an artificial turf field. A chemical analysis of infills was conducted to describe
leachability of metals and organic substances. The infill types studied were recycled tires
(RT), virgin thermoplastic elastomers (TPE), virgin ethylene propylene diene monomer
(EPDM) and recycled EPDM (R-EPDM) from cables and automotive mats. The result
shows that energy use and GHG emissions of an artificial turf field significantly
correlates with material choice, maintenance and management of removed turf. Energy
use and GHG emissions for infills was highest for TPE followed by EPDM. In summary,
use of recycled material as infill, reuse of soil and rock on site and reuse of removed turf
and infill could reduce energy use and GHG emissions. Leachates from RT and R-
EPDM contained detectable concentrations of zinc, which was relatively high from R-
EPDM. Organic substances, harmful for aquatic environments and/or humans were
detected in all leachates but in highest concentration from R-EPDM followed by EPDM.
In the literature, risk assessments focused predominantly on RT while assessments of
other infills was less extensive or was missing. The result in this article stressed the need
to include all infill types in risk assessments. Previous environmental risk assessments
based on field measurements concluded risks with infills to be small or minimal.
However, since these assessments are few, this study suggested verification of those

results by field measurements.
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Abbreviations

LCA life cycle assessment; RT, recycled tires; TPE, thermoplastic elastomer;
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EPDM, ethylene propylene diene monomer; R-EPDM, recycled EPDM; GC-MS,
gas chromatography mass spectrometry; PVC, polyvinylchloride; GHG,
greenhouse gas; MDI, methylene diphenyl diisocyanate; SEBS, styrene ethylene

butylene styrene; DOC, dissolved organic carbon; S-VOC, semi-volatile organic

compounds
Keywords
Artificial turf; Infill; Environment; Life cycle assessment; Metal; Organic
substances
Recommended articles Citing articles (3)

© 2017 Elsevier B.V. All rights reserved.

ELSEVIER

About ScienceDirect Remote access Shopping cart Advertise Contact and support Terms and conditions
Privacy policy

We use cookies to help provide and enhance our service and tailor content and ads. By continuing you agree to
the use of cookies.

Copyright © 2020 Elsevier B.V. or its licensors or contributors. ScienceDirect ® is a registered trademark of
Elsevier B.V.

ScienceDirect ® is a registered trademark of Elsevier B.V.

& RELX™

https://www.sciencedirect.com/science/article/pii/S0921344917300861 1/5/20, 11:25 AM
Page 3 of 3



