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Growth rates of urban agglomerations by size
class
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Material requirements of the built

environment
Billicn metric tons of cement
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Estimated world consumption of sand v i:ﬁ?ﬁfﬁrm sll—
and gravels for construction: 41 billion - e /
tons per year (UNEP 2019) {/’ =
Materials demand in built areas: = 'r_/_/' |~
buildings versus networks (Deilmann ' e
et al 2001; Schiller 2007)
Local and global scarcity of %1000 2000 2010 2020
construction primary materials,

Sand and gravels

especially in the global South: sand &
granulate (UNEP 2019), gypsum (Layr
and Hartlieb 2019)...

In a circular economy approach,
opportunities to use secondary
materials for buildings and
infrastructures construction?
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Phosphogypsum: waste or resource?
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- cement retarder
- road base or building material




Objectives and method

e Objectives

Assess the environmental impacts of phosphogypsum (PG) valorization as road
base material throughout its entire life cycle.

1) comparing environmental burdens of “conventional” versus alternative road
base materials, respectively granulate and PG mixtures;

2) assessing the potential displacement of environmental impacts from a life
cycle stage to another; and

3) discussing the influence of allocation approaches on the assessment.
* Method

LCA following the ISO 14044 guidelines

OpenlLCA software

Ecoinvent 3.2 (cut-off version)

ReCiPe Midpoint (H)



Functional Unit and scenarios

UF: Experimental road pavement structure of 200 m length, with a width of 7 m.
The project analysis period (PAP) is 25 years. The average daily traffic (AADT) is
assumed to be 15 heavy duty vehicles (HDV)/day.
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System boundaries
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LCIA scores
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Scenario PG3
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Sensitivity analysis: allocations
Scenario PG4
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Conclusion and perspectives

Under initial assumptions:

Raw materials consumption ++
Climate change - -

Human toxicity and ecotoxicity - -

Sensitivity analysis: inerting effect of cement (inerting, optimization of
cement content)

Temporal allocation of impacts: use versus end-of-life
Avoided impacts related to PG disposal and granulate supply

Comparison of other uses of phosphogyspum generated in different
contexts
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Thank you !



References

Labrincha, J. et al (2017), From NORM by-products to building materials, Editor(s): Wouter
Schroeyers, Naturally Occurring Radioactive Materials in Construction, Woodhead
Publishing, 183-252, ISBN 9780081020098, https://doi.org/10.1016/B978-0-08-102009-
8.00007-4.

Layr, K. and Hartlieb, P. (2019), Market Analysis for Urban Mining of Phosphogypsum, Berg
Huettenmaenn Monatsh (2019) Vol. 164 (6): 245-249, https://doi.org/10.1007/s00501-
019-0855-8

Schiller, G. (2007), Urban infrastructure: challenges for resource efficiency in the building
stock, Building Research and Information, 35(4):399-411.

UNEP (2019), Sand and Sustainability: Finding new solutions for environmental
governance of global sand resources. GRID-Geneva, United Nations Environment
Programme, Geneva, Switzerland.

14



