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Ecoinvent database [1]:

Land[fill and Reuse

Incineration

disposal, slag from Metallurgical Grade (MG) silicon production, 0% water, to inert
material landfill

disposal, waste, Si waferprod., inorg, 9.4% water, to residual material landfill

disposal, aluminium, 0% water, to sanitary landfill

inert material disposal, glass, 0% water, to landfill

plastics, mixture, 15.3% water, to sanitary landfill

disposal, plastics, mixture, 15.3% water, to municipal incineration
disposal, aluminum, 0% water, to municipal incineration
disposal, glass, 0% water, to municipal incineration

Inventory from the Literature:

Thermal Recycling Process

Controlled burning of EVA (400 - 500°C).

Intact glass: recovered without breaking and could be directly used in a new module
[2,3].

Broken cells: 100% of the raw silicon is from this recycling process [2,3].

Total energy consumption: natural gas and electrical energy for the exhaust gas cleaning
[4,5].

Nitrogen atmosphere [4,5].

Table S1. Energy consumption by process step.

Process step Consumed energy (kWh/wafer)

Silicon production 7.55
Recycling process 0.4

Chemical Recycling Process [6]

EVA Solvents: tetrahydrofuran, o-dichlorobenzene and toluene.

Glass: completely recovered and directly used again as a module component.

Si wafers recovery (80% of the wafers used in new modules):

» Potassium hydroxide (KOH) to remove Al metal coatings.

» Nitric acid (HNOs), hydrogen fluoride (HF) and acetic acid (CHsCOOH) to remove
metal and anti-reflection coatings and n-p junctions
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Table S2. Material inputs by process step.

Process step Material inputs (per 1 m? module)
Hydrogen fluoride 0.0678 kg
Acetic acid 5.92 kg
Nitric acid 13.1kg
Potassium hydroxide '0.0522 kg
Water 0.223 kg
Electricity 76 M]J
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