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Introduction and Purpose

- PV module recycling is required in Europe under WEEE regulations
- Few environmental assessments have been published on PV module

recycling technologies

- The purpose of this study was to collect energy and material flows (life
cycle inventory) for currently operating recycling facilities in Europe that

are treating PV modules in order to better understand the process design
and support life cycle assessment of their environmental impacts
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Company

Anonymous
Exner
Trenntechnik
GmbH
Maltha

Nike

Sasil S.r.l.

Country

Germany
Germany

Belgium
Italy

Italy

Process

Mechanical

Mechanical

Mechanical
Mechanical
Combination of
mechanical,
thermal, and
chemical

Processes in Europe. IEA-PVPS Task 12 Report T12-12:2017. ISBN 978-3-906042-67-1.

Type of Recycler

Glass
Metal

Glass
Glass

Prototype PV
recycling system

PV Volume
(tryr)
1,200
100-250

1,000
600

(1 t/hr tests)
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LCI Synthesis

- Electricity is main energy source for recycling operations, with all but one
using 50-100 kWh per tonne of module input

- Higher material recovery rate can be achieved with greater input energy -
Respondent #2 used more electricity for more intense mechanical process;
whereas Respondent #5 additionally used thermal energy.

Respondent #1

1. Removal of frame —> Al

v

2. Removal of junction box ~ —» Box, cables

v

3. Pre-crushing

v

4. Shredding

v

5. Manual sorting

v

6. FE separation —» Ferrous mefals

v

7. Fine crushing

v

8. Screening —» Fine grain, foil

v

9. NF separation —> Non-ferrous metals (Al, Cu, etc.)

v

10. Extraction unit —» Foil

11. Optional: Separation of stone,

5 —» Stone, ceramics, porceloin
ceramics, porcelain

12. Optional: Optical sorting —» Other colored impurities

v

13. Automatic sampling

v
Glass
Example of a PV-module recycling process performed as a
batch run in a laminated-glass recycling plant, which is
considered the reference process of this study since it sets a
cost benchmark for PV module recycling in Europe today.

Recycling Output in %
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and metals

B polymers/foils for
energetic use
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PV Module Recycler

Fraction of recycling output (percent of total output mass) by material category for
each of the five respondents. (Polymers are included in mixture for respondent #4.)
The bold black lines indicate the total material recovery rate of the process.



