Australian Government

Australian Renewable
Energy Agency

ARENA

PV Recycling: What
SPREE Needs to Know

UNSW
2021

Pablo R Dias




W.E.E.E.




Why’) Fast Growing

Installed solar energy capacity Our World
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Cumulative installed solar capacity, measured in gigawatts (GW).
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Cumulative PV panel waste (million t)
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Average minimum | Average contentin WEEE = Ore

content in ore (%) WEEE* (%) Proportion
Copper (Cu 0.5 10-20 +20-40 ;
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Average minimum | Average contentin WEEE = Ore
content in ore (%) silicon PV* (%) Proportion ?
0.5 0.6-1 12-2 WI ly ‘

Silver (Ag) 0.01 0.006 — 0.06 0.6-6 Val U ab I e

Copper (Cu)

Aluminum (Al) 30 10 — 20 0.33-0.67

Tin (Sn) 0.5 0.07-0.12  0.14-0.24

Lead (Pb) 4 0.05-0.08  0.01-0.02

Dias and Veit, 2018
Ebin and Isik, 2016
Dias et al., 2021
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Glass & Silver

World market share of front glass thickness in modules o o .
Trend for remaining silver for metallization per cell (front + rear side)

(Values for 166.0 x 166.0 mm? cell size)
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Maximum

TCLP Experimental

(RESTE Result
solid waste

Lead (Pb) mg/L 20 5 _ 29

Silver (Ag) mg/L 20 <0.015
Fluoride mg F /L 600 0.07
NSW EPA, 2014 Dias, 2015
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Why PV
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Waste Management
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PV
Recycling
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Net cost per tonne
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Net Recycling

End-of-life Scenario

Cost ($/ton)
A: Landfill 65 (10 — 426)
B: Glass Recycling 80 (-69 — -267)

C: Mechanical

Recyeling 252 (16 — 517)

D: Thermal Recycling 208 (-210 — 540)
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Final
Thoughts

most
favoured
option

prevention

minimisation

reuse

recycling

least energy recovery

favoured
option

disposal

 WEEE, but with particularities

« Design for sustainability

* Reuse solutions

 Life cycle assessment

« Techno-economic analysis

* Policy (e.g. Product Stewardship)
« Collection (RL)
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