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Description: This section contains the detailed life cycle inventory. Major assumptions are explained in the main text and not repeated here. If available, average, min- and max-values are documented for the uncertainty analysis. In case of single values, the pedigree scores, basic uncertainty (BU) factors and the calculated standard deviation (SD) are recorded to allow a replication of the uncertainty modelling via the pedigree approach. To facilitate navigation, a list of the inventory and calculation tables is provided below.
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[bookmark: _Toc97195393][bookmark: _Toc97205963][bookmark: _Toc97207100]Table S1: Life cycle inventory for 1h retrieval operation
	[bookmark: _Hlk95916392]Name
	Value
	Unit
	SD
	BU
	Pedigree
Score
	Background data

	Ancillary products

	
	Diesel
	29.1
	kg
	1.30
	1.05
	4,5,1,1,1
	35 L/h; 
0.832 kg/L
	Neumann 2017;
Thinkstep 2019

	
	Lubricant oil
	0.163
	kg
	2.28
	1.05
	5,5,2,1,5
	1.97 kg/351 kg fuel
	Villanueva-
Rey et al. 
2017

	
	Boat paint
	

	
	
	Xylene
	2.93
	g
	2.28
	1.05
	5,5,2,1,5
	35.3 g/351 kg fuel
	

	
	
	White spirit
	29.3
	g
	2.28
	1.05
	5,5,2,1,5
	353 g/351 kg/fuel
	

	
	
	Cobalt
	19.1
	mg
	2.28
	1.05
	5,5,2,1,5
	230 mg/351 kg fuel
	

	
	Antifouling
	

	
	
	4-methyl-
2-pentanone 
	0.556
	g
	2.28
	1.05
	5,5,2,1,5
	6.70 g / 351 kg fuel
	

	
	
	Xylene
	4.64
	g
	2.28
	1.05
	5,5,2,1,5
	55.9 g / 351 kg fuel
	

	
	
	White spirit
	64.9
	mg
	2.28
	1.05
	5,5,2,1,5
	782 mg / 351 kg fuel
	

	
	
	Ethyl benzene
	1.29
	g
	2.28
	1.05
	5,5,2,1,5
	15.6 g / 351 kg fuel
	

	
	
	Ethanol
	0.556
	g
	2.28
	1.05
	5,5,2,1,5
	6.70 g / 351 kg fuel
	

	
	
	Copper oxide
	12.9
	g
	2.28
	1.05
	5,5,2,1,5
	156 g / 351 kg fuel
	

	
	
	Zinc oxide
	6.49
	g
	2.28
	1.05
	5,5,2,1,5
	78.2 g / 351 kg fuel
	

	Emissions to air

	
	Carbon dioxide a)
	92.6
	kg
	1.62
	1.05
	4,5,5,1,1
	3179 g / kg fuel 
	EC 2002

	
	Sulphur dioxide
	58.2
	g
	1.3
	1.05
	4,5,2,1,1
	2 g / kg fuel
	EMEP/EEA 
2016a, 2016b

	
	Nitrogen oxides
	2.29
	kg
	2.73
	1.5
	5,5,5,1,5
	78.5 kg / t fuel
	EMEP/EEA 
2016a

	
	Carbon monoxide
	0.215
	kg
	6.38
	5
	5,5,5,1,5
	7.4 kg / t fuel
	

	
	NMVOC
	81.5
	g
	2.73
	1.5
	5,5,5,1,5
	2.8 kg / t fuel
	

	
	Particulates
	43.7
	g
	2.73
	1.5
	5,5,5,1,5
	1.5 kg / t fuel
	

	
	Lead
	3.79
	mg
	6.38
	5
	5,5,5,1,5
	0.13 g / t fuel
	

	
	Cadmium
	0.291
	mg
	6.38
	5
	5,5,5,1,5
	0.01 g / t fuel
	

	
	Mercury
	0.874
	mg
	6.38
	5
	5,5,5,1,5
	0.03 g / t fuel
	

	
	Arsenic
	1.16
	mg
	6.38
	5
	5,5,5,1,5
	0.04 g / t fuel
	

	
	Chromium
	1.46
	mg
	6.38
	5
	5,5,5,1,5
	0.05 g / t fuel
	

	
	Copper
	25.6
	mg
	6.38
	5
	5,5,5,1,5
	0.88 g / t fuel
	

	
	Nickel
	29.1
	mg
	6.38
	5
	5,5,5,1,5
	1 g / t fuel
	

	
	Selenium
	2.91
	mg
	6.38
	5
	5,5,5,1,5
	0.1 g / t fuel
	

	
	Zinc
	34.9
	mg
	6.38
	5
	5,5,5,1,5
	1.2 g / t fuel
	

	
	PCB
	1.11
	mg
	4.19
	3
	5,5,5,1,5
	0.038 mg / t fuel
	

	
	Hexachloro-Benzene
	2.33
	ug
	4.19
	3
	5,5,5,1,5
	0.08 mg / t fuel
	

	
	PCDD/F
	3.79
	ng
	4.19
	3
	5,5,5,1,5
	0.13 ug / t fuel
	

	Emissions to water

	
	4-methyl-2-pentanone 
	0.371
	g
	3.95
	3
	5,5,2,1,5
	2/3 of input

	Hospido 
and 
Tyedmers
2005


	
	Xylene 
	5.04
	g
	3.95
	3
	5,5,2,1,5
	
	

	[bookmark: _Hlk95820821]
	White spirit c)
	19.6
	g
	3.95
	3
	5,5,2,1,5
	
	

	
	Ethyl benzene c)
	0.863
	g
	3.95
	3
	5,5,2,1,5
	
	

	
	Ethanol 
	0.371
	g
	3.95
	3
	5,5,2,1,5
	
	

	
	Copper oxide
	8.63
	g
	6.10
	5
	5,5,2,1,5
	
	

	
	Zinc oxide 
	4.33
	g
	6.10
	5
	5,5,2,1,5
	
	

	
	Cobalt
	12.7
	mg
	6.10
	5
	5,5,2,1,5
	
	


[bookmark: _Toc95820140]a) Carbon dioxide emissions are calculated based on mass conversion, assuming a carbon content of 86.7% in marine diesel and a complete combustion into CO2 (European Commission, 2002). b) Sulphur dioxide emissions are calculated based on mass conversion, assuming a sulphur content of 0.1% in fuel (EMEP/EEA, 2016a) and its full conversion into sulphur dioxide (EMEP/EEA, 2016b). c) White spirit and ethyl benzene emissions to water were not modelled in SimaPro, due to missing data.

[bookmark: _Toc47444696][bookmark: _Toc97195394][bookmark: _Toc97205964][bookmark: _Toc97207101]Table S2: Life cycle inventory for weighted transport distances per km
	Name
	Value
	Unit
	SD
	BU
	Pedigree Score
	Background data a)

	Ancillary products
	

	
	Diesel
	101
	g
	1.83
	1.05
	5,5,5,1,2
	101 g/km
	3-27

	
	Lubricant oil
	156
	mg
	1.83
	1.05
	5,5,5,1,2
	1.56E-04 kg/km
	3-30

	Emissions to air
	

	
	Distance dependent emissions
	

	
	
	Methane
	20
	mg
	2.07
	1.5
	5,5,5,1,2
	20 mg/km
	3-47

	
	
	NMVOC
	5.00
	mg
	2.07
	1.5
	5,5,5,1,2
	0.005 g/km
	3.21

	
	
	Carbon monoxide
	47.0
	mg
	5.58
	5.0
	5,5,5,1,2
	0.047 g/km
	

	
	
	Nitrogen oxides
	180
	mg
	2.07
	1.5
	5,5,5,1,2
	0.18 g/km
	

	
	
	Nitrous oxide
	17.0
	mg
	2.07
	1.5
	5,5,5,1,2
	0.017 g/km
	

	
	
	Ammonia
	9.00
	mg
	2.07
	1.5
	5,5,5,1,2
	0.009 g/km
	

	
	
	Carbon dioxide (lube)
	486
	mg
	1.83
	1.05
	5,5,5,1,2
	0.486 g/km
	

	
	
	Particulates
	500
	ug
	2.51
	2.0
	5,5,5,1,2
	0.0005 g/km
	3-22

	
	
	Indeno(1,2,3-CD) pyrene
	1.40
	ug
	2.07
	1.5
	5,5,5,1,2
	1.40E-06 g/km
	

	
	
	Benzo(k)fluoranthene
	6.09
	ug
	2.07
	1.5
	5,5,5,1,2
	6.09E-06 g/km
	

	
	
	Benzo(b)fluoranthene
	5.45
	ug
	2.07
	1.5
	5,5,5,1,2
	5.45E-06 g/km
	

	
	
	Benzo(a)pyrene
	900
	ng
	2.07
	1.5
	5,5,5,1,2
	9.00E-07 g/km
	

	
	Fuel consumption dependent emissions
	

	
	
	Carbon dioxide
	320
	kg
	1.83
	1.05
	5,5,5,1,2
	3.169 kg /kg 
	3-29

	
	
	Sulphur dioxide b)
	606
	mg
	1.83
	1.05
	5,5,5,1,2
	3 mg/kg
	3-14

	
	
	Lead c)
	37.9
	ng
	5.58
	5.0
	5,5,5,1,2
	0.0005 mg/kg
	3-78

	
	
	Zinc
	1.82
	ug
	5.58
	5.0
	5,5,5,1,2
	0.018 mg/kg 
	

	
	
	Cadmium
	5.05
	ng
	5.58
	5.0
	5,5,5,1,2
	5E-05 mg/kg
	

	
	
	Copper
	576
	ng
	5.58
	5.0
	5,5,5,1,2
	0.0057 mg/kg 
	

	
	
	Chromium
	859
	ng
	5.58
	5.0
	5,5,5,1,2
	0.0085 mg/kg 
	

	
	
	Nickel
	20.2
	ng
	5.58
	5.0
	5,5,5,1,2
	0.0002 mg/kg 
	

	
	
	Selenium
	10.1
	ng
	5.58
	5.0
	5,5,5,1,2
	0.0001 mg/kg 
	

	
	
	Mercury
	535
	ng
	5.58
	5.0
	5,5,5,1,2
	0.0053 mg/kg 
	

	
	
	Arsenic
	10.1
	ng
	5.58
	5.0
	5,5,5,1,2
	0.0001 mg/kg 
	

	
	Lubricant oil dependent emissions
	

	
	
	Copper 
	121
	ug
	5.58
	5.0
	5,5,5,1,2
	778 mg/kg 
	3-79

	
	
	Zinc
	70.2
	ug
	5.58
	5.0
	5,5,5,1,2
	450.2 mg/kg 
	

	
	
	Nickel
	4.97
	ug
	5.58
	5.0
	5,5,5,1,2
	31.89 mg/kg 
	

	
	
	Chromium 
	3.00
	ug
	5.58
	5.0
	5,5,5,1,2
	19.2 mg/kg 
	

	
	
	Cadmium
	711
	ng
	5.58
	5.0
	5,5,5,1,2
	4.56 mg/kg 
	

	
	
	Selenium 
	708
	ng
	5.58
	5.0
	5,5,5,1,2
	4.54 mg/kg 
	

	
	
	Lead
	3.88
	ng
	5.58
	5.0
	5,5,5,1,2
	0.0332 mg/kg 
	

	
	Tyre and brake wear
	

	
	
	Particulates
	77.7
	mg
	2.51
	2.0
	5,5,5,1,2
	0.0777 g/km
	3-1


a) All data derives from the EMEP/EEA air pollutant emission inventory guidebook (2016b and 2016c), whereby the numbers in the last column refer to Table caption in the original reference. b) Airborne emissions of sulphur dioxide assume a conversion factor of 2.0 (EMEP/EEA, 2016b, Equation 19). c) Airborne emissions of lead assume a conversion factor of 0.75 (EMEP/EEA, 2016b, Equation 20).

[bookmark: _Toc47444647][bookmark: _Toc97195395][bookmark: _Toc97205965][bookmark: _Toc97207102]Table S3: Life cycle inventory for sorting 1kg of dry DFG
	Name
	Value
	Unit
	Min
	Max
	Background data a)

	Ancillary products
	
	
	
	
	

	
	Electricity (crane)
	0.184
	Wh
	0.045
	0.324
	0.4-2.9 kW, 5 min, 770 kg, 3% water

	
	Electricity (angle grinder)
	0.176
	Wh
	0.127
	0.225
	0.57-1.01 W, 10 min, 770 kg, 3% water


[bookmark: _Toc47444653]a) Power output data is based on manufacturer information. Other data derives from industrial experiments (Schneider, 2020).
[bookmark: _Toc97195396][bookmark: _Toc97205966][bookmark: _Toc97207103]Table S4: Life cycle inventory for the shredding of 1kg dry DFG
	Name
	Value
	Unit
	Min
	Max
	Background data a)

	Ancillary products
	
	
	
	
	

	
	Electricity 
(Rough shredding)
	25.0
	Wh
	21.7
	28.3
	(min) 50.0 kW, 18 min for 713 kg, 3% water;
(max) 44.4 kW, 10 min for 270 kg, 3% water

	
	Electricity 
(Fine shredding)
	64.5
	Wh
	43.9
	85.2
	(min) 60.0 kW, 30 min for 705 kg, 3% water;
(max) 60.0 kW, 20 min for 242 kg, 3% water


a) Data is based on industrial experiments.

[bookmark: _Toc47444662][bookmark: _Toc97195397][bookmark: _Toc97205967][bookmark: _Toc97207104]Table S5: Life cycle inventory for the density separation of 1kg dry DFG
	Name
	Value
	Unit
	Min
	Max
	Background data

	
	
	
	SD
	BU
	Pedigree
Score
	

	Ancillary products
	
	
	
	
	

	
	Water
	0.3
	L
	1.64
	1.05
	4,5,5,5,1
	150L/h a), for 1/500 h/kg a)

	
	Salt c)
	84.4
	g
	2.05
	1.05
	1,5,1,1,5
	225 kg / 800 L b)

	
	Electricity 
	68.2
	Wh
	4.38
	132
	2.19-66 kW for 1/500 h/kg a), b)


a) Data from manufacturer information (Andritz Separation, n.d.). b) Data from experiments (Schneider, 2020). c) Only needed for the first density separation.
[bookmark: _Toc47444668]
[bookmark: _Toc97195398][bookmark: _Toc97205968][bookmark: _Toc97207105]Table S6: Life cycle inventory for the washing of 1 kg DFG
	Name
	Value
	Unit
	Min
	Max
	Background data a)

	
	
	
	SD
	BU
	Pedigree
Score
	

	Ancillary products
	
	
	
	
	

	
	PolySepar CFX 1088 b) 
	1
	mL
	1.24
	1.05
	4,4,1,1,1
	0.04 L/m3, 15 m3/h, 600 kg/h

	
	PolySepar PK 1455 c)
	0.1
	g
	0.05
	0.15
	[bookmark: _Hlk13573868]2-6 g/m3,15 m3/h, 600 kg/h

	
	Water
	2
	L
	1
	3
	1-3 m3/t

	
	Electricity
	100
	Wh
	1.62
	1.05
	4,5,1,1,4
	100 kWh / 1000 kg


a) Data based on expert opinion and industrial experience (U. Kramer, personal communication, 23 October 2017). b) Modelled as Aluminium hydroxide in SimaPro. For the unit conversion a density of 2.42 L/kg was assumed. c) Modelled as Cationic resign in SimaPro.

[bookmark: _Toc47444670][bookmark: _Toc97195399][bookmark: _Toc97205969][bookmark: _Toc97207106]Table S7: Life cycle inventory for the drying of 1 kg input material
	Name
	Value
	Unit
	SD
	BU
	Pedigree
Score
	Background data a)

	Ancillary products

	
	Electricity
	28.4
	Wh
	1.89
	1.05
	4,5,5,5,4
	680 kg/h, 19.3 kW

	
	Heat
	284
	Wh
	1.89
	1.05
	4,5,5,5,4
	284 kWh/t input


a) Data based on expert opinion (M. Maingay, personal communication, 02 April 2019).

[bookmark: _Toc47444673][bookmark: _Toc97195400][bookmark: _Toc97205970][bookmark: _Toc97207107]Table S8: Life cycle inventory for the extrusion of 1kg input material
	Name
	Value
	Unit
	Min
	Max
	Background data

	Avoided production
	
	
	
	
	
	

	
	Nylon pellets
	0.982
	kg
	0.974
	0.990
	1-2.5% Filter residues, 
0.02-0.08% condensed emissions

	Ancillary products
	
	
	
	
	

	
	Electricity
	0.372
	kWh
	0.352
	0.391
	0.32-0.034 Wh/kg, + 10-15%


a) Data based on expert opinion (R. Binder, personal communication, 29 March 2019).

[bookmark: _Ref97214587][bookmark: _Toc47444679][bookmark: _Toc97195401][bookmark: _Toc97205971][bookmark: _Toc97207108][bookmark: _Ref97214580]Table S9: Life cycle inventory for the steam gasification of 1kg input material
	Name

	Value
	Unit
	Min
	Max
	Background data

	
	
	
	SD
	BU
	Pedigree
Score
	

	Avoided Production
	
	
	
	
	

	[bookmark: _Hlk95989546]
	Syngas a)
	0.418
	m3
	0.351
	0.486
	38.6-53.5%; 1.1 kg/m3

	Ancillary products
	
	
	
	

	
	Operation
	
	
	
	
	
	

	
	
	Water a)
	0.333
	kg
	1.3
	1.05
	4,5,1,1,1
	Water to DFG ratio = 25:75

	
	
	Nitrogen a)
	40.8
	g
	1.21
	1.05
	1,5,1,1,1
	16.9 kg, 311 kg, 25% water

	
	
	Electricity a)
	1.65
	kWh
	1.21
	1.05
	1,5,1,1,1
	384 kWh, 311 kg, 25% water

	
	
	Lime b)
	4.11
	g
	3.25
	4.98
	Cl: 0.3-0.43%, S: 0.05-0.09%

	
	Setup and maintenance
	
	
	
	
	
	

	
	
	Water
	12.5
	g
	5
	20
	8-32 m3/a, 1600 t/a

	
	
	HCL
	1.56
	mg
	0.625
	2.5
	1-4 kg/a, 1600 t/a

	
	
	Lime
	7.81
	mg
	3.13
	12.5
	5-20 kg/a, 1600 t/a


a) Data derives from industrial experiments (Schneider, 2020). b) Calculated based on stoichiometric reactions between lime and the indicated Chlorine and Sulphur content. c) Data based on expert opinion (F. Rupert, personal communication, 18 March 2019).
[bookmark: _Ref32855569][bookmark: _Toc47444687]
[bookmark: _Toc47444686][bookmark: _Toc97195402][bookmark: _Toc97205972][bookmark: _Toc97207109][bookmark: _Hlk95998309]Table S10: Calculation of the electricity and steam output for incineration
	Scenario
	Material
	LHV
[MJ/kg]
	Thermal
Efficiency
	Electrical
Efficiency
	Steam
 [kWh/kg]
	Electricity
 [kWh/kg]

	Energy Recovery
	DFG4
	25.4 a)
	37% b)
	15% b)
	2.61
	1.06

	[bookmark: _Hlk95998266]Mechanical Recycling
	Polymer residues
	27.8 a)
	
	
	2.86
	1.16


a) Data derives from industrial experiments (Schneider, 2020). b) Source: Laner et al., 2015.

[bookmark: _Toc97195403][bookmark: _Toc97205973][bookmark: _Toc97207110][bookmark: _Hlk95999043]Table S11: Calculation of the sodium hydroxide and lime consumption for incineration
	Scenario
	Material
	Waste content a)
	CaO (50%) b)
	NaOH (50%) b)

	
	
	Element
	[g/kg]
	Molar ratio
	 [g/kg]
	Molar ratio
	 [g/kg]

	Energy Recovery
	DFG4
	Cl 
	65.5
	0.79
	26.7
	1.13
	38.1

	
	
	S
	0.9
	1.75
	
	2.50
	

	Mechanical Recycling
	Polymer residues
	Cl
	4.9
	0.79
	2.72
	1.13
	3.89

	
	
	S
	0.9
	1.75
	
	2.50
	


a) Data derives from industrial experiments (Schneider, 2020). b) As neutralisation agents in incineration plants an equal use of lime and sodium hydroxide is assumed.

[bookmark: _Toc47444689][bookmark: _Toc97195404][bookmark: _Toc97205974][bookmark: _Toc97207111]Table S12: Calculation of carbon dioxide emissions from incineration
	Material
	C [kg/kg]
	C fossil 
[%]
	Molar ratio 
CO2/C
	CO2 [kg/kg]

	
	Min
	Max
	
	
	Min
	Max
	Average

	DFG4 and polymer residues
	0.290 a) 
	0.554 b)
	100
	3.66
	1.06
	2.03
	1.55


a) The value represents the minimum carbon content of shredded DFG in industrial experiments (Schneider, 2020). b) The value is based on a typical carbon content in polyamide (Othman et al., 2008).

[bookmark: _Toc47444690]

[bookmark: _Toc97195405][bookmark: _Toc97205975][bookmark: _Toc97207112]Table S13: Life cycle inventory for the incineration of 1 kg DFG material
	Name
	Value
	Unit
	Min
	Max
	Background data

	
	
	
	SD
	BU
	Pedigree
 Score
	

	Avoided production
	
	
	
	
	

	
	Electricity 
	1.06 a)
	kWh
	1.83
	1.05
	2,5,5,1,4
	Table S10

	
	Heat from steam 
	2.61 a)
	kWh
	1.83
	1.05
	2,5,5,1,4
	

	Ancillary products

	
	Lime 
	26.7 a)
	g
	1.11
	1.05
	1,4,1,1,1
	Table S11

	
	Sodium hydroxide 
	38.1 a)
	g
	1.11
	1.05
	1,4,1,1,1
	

	
	Electricity
	130
	Wh
	60
	200
	60-200 kWh/t
	BREF,2006
(pp. 174, 
203, 293,
368, 532,
555, 563)

	
	Ammonia, 25%
	2.75
	g
	0.5
	5
	0.5-5 kg/t
	

	
	Water
	0.25
	L
	0.15
	0.3
	0.15-0.3 m3/t
	

	
	Hydrochloric acid
	188
	mg
	75
	300
	0.075-0.3 kg/t
	

	
	Activated carbon
	0.75
	g
	0.5
	1
	0.5-1.0 kg/t
	

	
	Flocculation agents b)
	2.23 
	g
	0.003
	4.45
	0.003-4.45 kg/t
	

	
	Precipitating agents c)
	0.15 
	g
	0.05
	0.25
	0.05- 0.25 kg/t
	

	
	Carbon dioxide
	1.55
	kg
	1.06
	2.03
	Table S12

	
	Nitrogen oxides
	1071
	mg
	749
	1532
	749-1532 g/t
	EMEP/EEA, 2016d
(Table 3-1)

	
	Carbon monoxide
	41
	mg
	7
	253
	7-253 g/t
	

	
	NMVOC
	5.9
	mg
	2.7
	12.9
	2.7-12.9 g/t
	

	
	Sulphur dioxide
	87
	mg
	16
	466
	16-466 g/t
	

	
	Ammonia
	3
	mg
	0.5
	18.3
	0.5-18.3 g/t
	

	
	Particulates
	3
	mg
	1.1
	8.3
	1.1-8.3 g/t
	

	
	Lead
	58
	ug
	12
	280
	12-280.3 mg/t
	

	
	Cadmium
	4.6
	ug
	1.1
	19.3
	1.1-19.3 mg/t
	

	
	Mercury
	18.8
	ug
	7.3
	48.3
	7.3-48.3 mg/t
	

	
	Arsenic
	6.2
	ug
	1.3
	29.6
	1.3-29.6 mg/t
	

	
	Chromium
	16.4
	ug
	3
	88.7
	3-88.7 mg/t
	

	
	Copper
	13.7
	ug
	3.9
	47.3
	3.9-47.3 mg/t
	

	
	Nickel
	21.6
	ug
	4.2
	112
	4.2-111.6 mg/t
	

	
	Selenium
	11.7
	ug
	2.2
	62
	2.2-62 mg/t
	

	
	Zinc
	24.5
	ug
	2.7
	220
	2.7-219.6 mg/t
	

	
	PCBs
	3.4
	pg
	1.2
	9.2
	1.2-9.2 ng/t
	

	
	Dioxins / furans
	52.5
	pg
	16.6
	166
	16.6-166.3 ng/t
	

	
	Benzo[a]pyrene
	8.4
	ng
	2.8
	33.6
	2.8-33.6 ug/t
	

	
	Benzo(b)fluoranthene
	17.9
	ng
	6
	71.4
	6-71.4 ug/t
	

	
	Benzo(k)fluoranthene
	9.5
	ng
	3.2
	37.8
	3.2-37.8 ug/t
	

	
	Indeno(1,2,3-cd) pyrene
	11.6
	ng
	3.9
	46.2
	3.9-46.2 ug/t
	

	
	Hexachlorobenzene
	45.2
	ng
	8
	254
	8-254.1 ug/t
	

	
	Hydrogen chloride 
	26.5 d)
	mg
	0.45 d)
	60 d)
	0.1-10 mg/m³
	BREF, 2006
(p. 151)

	
	Hydrogen fluoride 
	2.89 d)
	mg
	0.45 d)
	6 d)
	0.1-1 mg/m³
	

	
	Arsenic
	11.6
	ug
	0
	32.2
	0-32.2 mg/t
	BREF, 2006
(Table 3.26)

	
	Cadmium
	4.55
	ug
	0
	9.1
	0-9.1 mg/t
	

	
	Chromium
	21.5
	ug
	0
	43
	0-43 mg/t
	

	
	Copper
	57.5
	ug
	0
	115
	0-115 mg/t
	

	
	Mercury
	1.52
	ug
	0
	3.04
	0-3.04 mg/t
	

	
	Lead
	36
	ug
	0
	72
	0-72 mg/t
	

	
	Nickel
	22.2
	ug
	0
	44.4
	0-44.4 mg/t
	

	
	Zinc
	276
	ug
	0
	552
	0-552 mg/t
	

	
	Chlorides
	2495
	mg
	0
	4990
	0-4990 g/t
	

	
	Sulphates
	1035
	mg
	0
	2070
	0-2070 g/t
	

	
	COD
	190
	mg
	0
	380
	0-380 g/t
	

	
	Nitrogen, total
	65.5
	mg
	0
	131
	0-131 g/t
	


a) The values represent the energy recovery scenario. b) The flow is modelled as aluminium hydroxide. c) The flow is modelled as cationic resign. d) The values assume an off-gas volume of 4.5-6 m3/kg waste (BREF, 2006).

[bookmark: _Ref97214611][bookmark: _Toc47444693][bookmark: _Toc97195406][bookmark: _Toc97205976][bookmark: _Toc97207113]Table S14: Life cycle inventory for the landfilling of 1 kg input material
	Name
	Value
	Unit
	T
	Min
	Max
	Background data

	
	
	
	Log
	SD
	BU
	Pedigree
Score
	

	Avoided production
	
	
	
	
	
	
	

	
	Electricity
	0.705
	Wh
	T
	0.605
	0.805
	Table S15

	
	Heat
	0.347
	Wh
	T
	0.297
	0.396
	

	Ancillary products
	
	
	
	
	
	
	

	
	Diesel
	0.879
	g
	Log
	1.64
	1.05
	4,5,3,1,4
	40 MJ/t waste
	Koroneos and
 Nanaki, 2012

	
	Electricity
	0.694 a)
	Wh
	Log
	1.64
	1.05
	4,5,3,1,4
	1 kJ/L leachate
	

	Emissions to air
	
	
	
	
	
	
	
	

	
	Carbon dioxide
	6.00
	g
	T
	5.14
	6.85
	Table S16

	
	Methane
	866
	mg
	T
	743
	989
	

	
	Lead
	22.3
	mg
	T
	0
	44.6
	

	
	Nitrogen oxides
	441
	mg
	T
	196 b)
	1029 b)
	No data c)
	0.4-2.1 kg/t d)

	
	Particulates
	3.43
	mg
	T
	0.980 b)
	11.3 b)
	No data c)
	2-23 g/t d)

	
	Sulphur oxides
	34.3
	mg
	T
	14.7 b)
	83.3 b)
	No data c)
	30-170 g/t d)

	
	Hydrogen chloride
	2.06
	mg
	T
	0.456 b)
	11.3 b)
	0.03-1.1 g/t c)
	0.9-22 g/t d)

	
	Hydrogen fluoride
	1.98
	mg
	T
	0.444 b)
	9.95 b)
	5-300 mg/t c)
	0.9-20 g/t d)

	
	NMVOC
	27.5
	mg
	T
	9.06 b)
	106 b)
	12-55 g/t c)
	6-160 g/t d)

	[bookmark: _Hlk16421156]
	1,1-dichloroethane
	1377
	ug
	T
	66.3 b)
	27030 b)
	0.13-53 g/t c)
	No data d)

	
	[bookmark: _Hlk16420238]Chloroethane
	510
	ug
	T
	25.5 b)
	10710 b)
	0.05-21 g/t c)
	No data d)

	
	Chloroethene
	561
	ug
	T
	30.6 b)
	11220 b)
	0.06-22 g/t c)
	No data d)

	
	Chlorobenzene
	1224
	ug
	T
	61.2 b)
	24480 b)
	0.12-48 g/t c)
	No data d)

	
	Tetrachloroethene
	1.78
	mg
	T
	0.131 b)
	34.4 b)
	0.17-67 g/t c)
	0.9-0.4 g/t d)

	
	Cadmium
	49.0
	ug
	T
	9.80 b)
	294 b)
	No data c)
	0.02-0.6 g/t d)

	
	Nickel
	6.37
	ug
	T
	3.43 b)
	9.80 b)
	No data c)
	7-20 mg/t d)

	
	Arsenic
	0.784
	ug
	T
	0.392 b)
	1.47 b)
	No data c)
	0.8-3 mg/t d)

	
	Mercury
	0.784
	ug
	T
	0.392 b)
	1.47 b)
	No data c)
	0.8-3 mg/t d)

	
	Dioxins / furans
	93.1
	pg
	T
	6.86 b)
	1225 b)
	No data c)
	14-2500 ng/t d)

	
	Benzene
	122
	ug
	T
	6.12 b)
	2448 b)
	12-4800 mg/t c)
	No data d)

	Emissions to water

	
	TOC
	15.8
	mg
	T
	13.5
	18.0
	Table S16

	
	Lead
	15.9
	mg
	T
	0
	32.9
	

	
	Chloride
	2863
	mg
	T
	1590 a)
	5153 a)
	1145 mg/L e)
	Factor = 1.8 e)

	
	Nitrogen
	910
	mg
	T
	455 a)
	1820 a)
	364 mg/L e)
	Factor = 2.0 e)

	
	Fluoride
	1.63
	mg
	T
	0.855 a)
	3.09 a)
	0.65 mg/L e)
	Factor = 1.9 e)

	
	Phosphorus
	7.35
	mg
	T
	4.08 a)
	13.2 a)
	2.94 mg/L e)
	Factor = 1.8 e)

	
	Organo-tin
	0.500 
	ug
	T
	0.250 a)
	1.00 a)
	0.2 µg/L e)
	Factor = 2.0 e)

	
	Arsenic
	6.00
	ug
	T
	3.00 a)
	12.0 a)
	2.4 µg/L e)
	Factor = 2.0 e)

	
	Chromium
	87.5
	ug
	T
	43.8 a)
	175 a)
	35 µg/L e)
	Factor = 2.0 e)

	
	Copper
	13.8
	ug
	T
	4.58 a)
	41.3 a)
	5.5 µg/L e)
	Factor = 3.0 e)

	
	Nickel
	120
	ug
	T
	40.0 a)
	360 a)
	48 µg/L e)
	Factor = 3.0 e)

	
	Zinc
	101
	ug
	T
	11.3 a)
	911 a)
	40.5 µg/L e)
	Factor = 9.0 e)


a) The value assumes a leachate volume of 2.5 L/kg (Doka, 2003a). b) The value is calculated as sum of 51% landfill gas emissions from a direct release (first column background data) and 49% landfill gas emissions from a gas engine (second column background data). c) The value represents direct landfill gas emissions (DEFRA, 2004; Table 2.34). When “No data” was available, no emissions were assumed. d) The value represents emissions from a gas engine (DEFRA, 2004; Table 2.36). When “No data” was available, no emissions were assumed. e) The value or uncertainty factor represent emissions discharged to the surface water (DEFRA, 2004; Table 2.40).




[bookmark: _Toc47444691][bookmark: _Toc97195407][bookmark: _Toc97205977][bookmark: _Toc97207114]Table S15: Calculation of the energy recovery from landfill gas
	 Poly-
mer a)
[%]
	Car-
bon
[%]
	Degra-
dation
[%]
	LFG
Fate
 [%]
	LFG
Capture
 [%]
	LFG
CH4 
[%]
	Molar 
ratio
[-]
	LHV
of CH4
[MJ/kg]
	Energy
Type
[-]
	Efficiency
[%]
	Energy Generation
[Wh/kg]

	36.2-48.2
	55.4 b)
	1.0 
c)
	97.1 d)
	49.0 
e)
	56 
f)
	1.34 
g)
	50.0
h)
	Thermal
	3.0 i)
	0.297-0.396

	
	
	
	
	
	
	
	
	Electrical
	6.1 i)
	0.605-0.805


[bookmark: _Toc47444692]a) Based on material composition for trawl and gillnets. b) Based on Nylon (Othmann et al., 2008). c) Polymer degradation over 100 years (Rossi et al., 2015). d) Carbon to landfill gas ratio (Doka, 2003a). e) Landfill gas capture rate (Rossi et al., 2015). f) Methane content in landfill gas (Doka, 2003a). g) Molar ration between carbon and methane. h) Lower heating value of methane. i) Energy conversion efficiencies (Rossi et al., 2015). 

[bookmark: _Toc97195408][bookmark: _Toc97205978][bookmark: _Toc97207115]Table S16: Calculation of carbon and lead related landfill emissions for 1kg of DFG
	Element
[%]
	Degradation
[%]
	Fate
[%]
	Capture
[%]
	Treatment
[%]
	Mol.
ratio
[-]
	Emission values 
Min-Max
[mg/kg]

	C 
	20.1-
26.7 
a)
	Year
0-
100
	1 b)
	LFG
	97.1 b)
	N
	51
	CH4
	56.0 b)
	1.34
	743
	989

	
	
	
	
	
	
	
	
	CO2
	44.0 b)
	3.66
	5144
	6848

	
	
	
	
	
	
	Y
	49 c)
	CO2
	100
	
	
	

	
	
	
	
	Leachate
	2.9
	Y
	85 d)
	CO2
	24.5 e)
	
	
	

	
	
	
	
	
	
	
	
	LF
	65.8 e)
	1
	-
	-

	
	
	
	
	
	
	
	
	TOC
	9.7 e)
	
	13.5
	18.0

	
	
	
	
	
	
	N
	15 
	TOC
	100
	
	
	

	Pb
	0.0-
13.5
	Year
0-
100
	0.133
 f)
	LFG
	24.8 f)
	Y/N
	100
	Pb
	100
	
	0
	44.6

	
	
	
	
	Leachate
	75.2 f)
	Y
	15
	Pb
	100
	
	0
	32.9

	
	
	
	
	
	
	
	85 d)
	Pb
	10 g)
	
	
	

	
	
	
	
	
	
	
	
	LF
	90 g)
	
	-
	-


[bookmark: _Hlk16263431]a) The values assume a carbon content of 55.4% in polymers (Othman et al., 2008). Polymer content based on material composition for trawl and gillnets. b) The values are taken from the Ecoinvent landfill model (Doka, 2003a). c) The value is based on average European data from 2008 (Rossi et al., 2015). d) The value is based on European data (Koroneos and Nanaki, 2012). e) The value is based on Swiss data (Doka, 2003b). f) The value assumes a lead release of 0.033% as landfill gas (Doka, 2003a) and of 0.1% as leachate (Koroneos and Nanaki, 2012). g) The value assumes a lead removal of 90% during the leachate treatment (Doka, 2003b).


[bookmark: _Toc47444681][bookmark: _Toc97195409][bookmark: _Toc97205979][bookmark: _Toc97207116]Table S17: Life cycle inventory for the steel recycling of 1 kg steel scrap
	Name
	Value
	Unit
	Min
	Max
	Background data

	
	
	
	SD
	BU
	Pedigree
Score
	

	Avoided production

	
	Low-alloyed steel
	0.887
	kg
	0.812
	0.962
	Scrap metal:
1039-1232 kg/t LS
	BREF, 2013

	Ancillary products

	
	Pig iron
	73.6
	g
	0
	147
	0 – 153 kg/t LS
	BREF, 2013

	
	Direct reduced iron
	103
	g
	0
	207
	0 – 215 kg/t LS
	

	
	Lime
	77.5
	g
	20.3
	135
	25-140 kg/t LS
	

	
	Charcoal
	14.7
	g
	2.44
	26.9
	3-28 kg/t LS
	

	
	Graphite electrodes
	3.70
	g
	1.62
	5.77
	2-6 kg/t LS
	

	
	Refractory lining
	30.5
	g
	3.25
	57.7
	4-60 kg/t LS
	

	
	Alloys
	23.7
	g
	8.93
	38.5
	11-40 kg/t LS
	

	
	Oxygen a)
	47.6
	g
	5.80
	89.4
	5-65 m3/t LS 
	

	
	Argon b)
	1.46
	g
	0.434
	2.49
	0.3-1.45 m3/t LS 
	

	
	Nitrogen c)
	7.63
	g
	0.812
	14.4
	0.8-12 m3/t LS 
	

	
	Electricity
	0.524
	kWh
	0.328
	0.720
	404-748 kWh/t LS
	

	
	Natural gas d)
	18.6
	dm3
	1.01
	36.1
	50-1500 MJ/t LS 
	

	
	Water
	21.0
	kg
	0.812
	41.2
	1-42.8 m3/t LS
	

	Emissions to air

	
	Carbon dioxide
	116
	g
	58.4
	173
	72-180 kg/t LS
	BREF, 2013

	
	Particulates
	146
	mg
	3.25
	289
	4-300 g/t LS
	

	
	Nitrogen oxides
	227
	mg
	10.6
	443
	13-460 g/t LS
	

	
	HCl
	17.3
	mg
	0.649
	33.9
	800-35250 mg/t LS
	

	
	Sulphur dioxide
	103
	mg
	4.06
	202
	5-210 g/t LS
	

	
	Carbon monoxide
	2186
	mg
	40.6
	4331
	50-4500 g/t LS
	

	
	Zinc
	11.6
	mg
	0.162
	23.1
	200-24000 mg/t LS
	

	
	Hydrogen fluoride
	7218
	ug
	0.0325
	14437
	0.04-15000 mg/t LS
	

	
	Benzene
	2130
	ug
	24.4
	4235
	30-4400 mg/t LS
	

	
	Chlorobenzenes
	5.86
	ug
	0.162
	11.5
	0.2-12 mg/t LS
	

	
	PAH
	470
	ug
	7.31
	934
	9-970 mg/t LS
	

	
	Mercury
	97.1
	ug
	1.62
	192
	2-200 mg/t LS
	

	
	Lead
	1402
	ug
	60.9
	2743
	75-2850 mg/t LS
	

	
	Chromium
	1352
	ug
	9.74
	2695
	12-2800 mg/t LS
	

	
	Nickel
	964
	ug
	2.44
	1925
	3-2000 mg/t LS
	

	
	Cadmium
	71.6
	ug
	0.812
	142
	1-148 mg/t LS
	

	
	Copper
	250
	ug
	8.93
	491
	11-510 mg/t LS
	

	
	PCB
	2410
	ng
	8.12
	4812
	0.01-5 mg/t LS
	

	
	PCDD/F
	2904
	pg
	32.5
	5775
	0.04-6 ug/t LS
	


a) Density: 1.429 kg/m3 (Engineering ToolBox, 2003). b) Density: 1.784 kg/m3 (Engineering ToolBox, 2003). c) Density: 1.251 kg/m3 (Engineering ToolBox, 2003). d) Assumed heating value: 40 MJ/m3. LS = Liquid steel,

[bookmark: _Toc47444683]

[bookmark: _Toc97195410][bookmark: _Toc97205980][bookmark: _Toc97207117]Table S18: Life cycle inventory for the lead recycling of 1 kg input material
	Name
	Value
	Unit
	T
	Min
	Max
	Background data

	
	
	
	Log
	SD
	BU
	Pedigree
Score
	

	Avoided production

	
	Lead 
	1.00
	kg
	T
	1.00
	1.00
	Conversion 1:1

	Ancillary products

	
	Sodium hydroxide
	163
	g
	Log
	1.79
	1.05
	5,4,5,1,1
	7000 t / 43000 t
	BREF,
2017

	
	Sodium bicarbonate
	51.2
	g
	Log
	1.79
	1.05
	5,4,5,1,1
	2200 t / 43000 t
	

	
	Charcoal
	55.8
	g
	Log
	1.79
	1.05
	5,4,5,1,1
	2400 t / 43000 t
	

	
	Oxygen  a)
	0.123
	kg
	Log
	1.79
	1.05
	5,4,5,1,1
	3.7 MNm3 / 43000 t
	

	
	Natural gas
	32.6
	dm3
	Log
	1.79
	1.05
	5,4,5,1,1
	1.4 MNm3 / 43000 t
	

	
	Electricity
	88.4
	Wh
	Log
	1.79
	1.05
	5,4,5,1,1
	3.8 GWh / 43000 t
	

	
	Water b)
	2.44
	kg
	Log
	1.79
	1.05
	5,4,5,1,1
	105000 m3 / 43000 t
	

	
	Refractory lining
	0.814
	g
	Log
	1.79
	1.05
	5,4,5,1,1
	35 t / 43000 t
	

	Emissions to air
	

	
	Carbon dioxide
	0.216
	kg
	Log
	1.79
	1.05
	5,4,5,1,1
	10800 t / 43000 t
	

	
	Particulates
	8
	mg
	T
	4.5
	14
	4.5-14 g/t
	EMEP/EEA
2016e

	
	Sulphur oxides
	5
	g
	T
	4
	6
	4000-6000 g/t
	

	
	Lead
	1.1
	mg
	T
	0.5
	2.5
	0.5-2.5 g/t
	

	
	Cadmium
	0.05
	mg
	T
	0
	0.1
	0-0.1 g/t
	

	
	Arsenic
	0.3
	mg
	T
	0.15
	0.5
	0.15-0.5 g/t
	

	
	Zinc
	0.05
	mg
	T
	0
	0.1
	0-0.1 g/t
	

	
	PCB
	2.6
	ng
	T
	1.3
	5.2
	1.3-5.2 ug/t
	

	
	Dioxins / Furans
	3.2
	ng
	T
	1.1
	9.6
	1.1-9.6 ug/t
	

	Emissions to water

	
	Lead
	0.193
	mg
	T
	0
	1.22
	< 0.001-0.5 mg/L
	

 
BREF,
2017

	
	Zinc
	0.415
	mg
	T
	0
	4.88
	< 0.005-2 mg/L
	

	
	Cadmium
	0.122
	mg
	T
	0
	1.71
	< 0.001-0.7 mg/L
	

	
	Arsenic
	92.3
	ug
	T
	2.44
	415
	0.001- 0.17 mg/L
	

	
	Copper
	27.6
	ug
	T
	0
	1221
	0-0.5 mg/L
	

	
	Nickel
	304
	ug
	T
	17.1
	6031
	0.007-2.47 mg/L
	

	
	Antimony
	0.342
	mg
	T
	0
	1.27
	< 0.01-0.52 mg/L
	

	
	Suspended solids
	24.4
	mg
	T
	7.33
	61.0
	3-25 mg/L
	

	
	Silver
	1.22
	ug
	T
	0
	2.44
	≤ 0.001 mg/L
	

	
	Mercury
	24.4
	ug
	T
	0
	58.6
	n.d.-0.024 mg/L
	

	
	Iron
	0.440
	mg
	T
	0.125
	2.93
	0.051-1.2 mg/L
	

	
	Nitrogen
	19.5
	mg
	T
	0
	19.5
	n.d.-8 mg/L
	

	
	Phosphorus
	0.122
	mg
	T
	0
	0.122
	n.d.-0.05 mg/L
	

	
	AOX
	1.59
	mg
	T
	0
	7.08
	< 0.05-2.9 mg/L
	

	
	Hydrocarbons
	2.44
	mg
	T
	0
	2.44
	n.d.-1 mg/L
	

	
	COD
	56.0
	mg
	T
	6.10
	107
	2.5-44 mg/L
	

	
	Thallium
	0.537
	mg
	T
	0
	2.03
	< 0.01-0.83 mg/L
	

	
	Tin
	342
	ug
	T
	73.3
	757
	0.03-0.31 mg/L
	


a) Density: 1.429 kg/m3 (Engineering ToolBox, 2003). b) Based on wastewater output (BREF, 2017).



[bookmark: _Toc97196258][bookmark: _Ref33872727][bookmark: _Toc47444722]Section 2: Ecoinvent process selection
To facilitate the reproduction of the LCA study, the process selection choices for background data from the Ecoinvent database are given in Table S19 below.
[bookmark: _Toc97205981][bookmark: _Toc97207118]Table S19: Ecoinvent process selection for ancillary materials and avoided production processes
	Process
	Flow
	Selected Ecoinvent process

	1
	4-methyl-2-pentanone
	4-methyl-2-pentanone {GLO}

	5
	PolySepar CFX 1088
	Aluminium hydroxide {GLO}

	11
	Flocculation agents
	Aluminium hydroxide {GLO}

	11
	Ammonia
	Ammonia, liquid {RER}

	9
	Argon
	Argon, liquid {GLO}

	5
	PolySepar PK 1455
	Cationic resin {GLO}

	11
	Precipitating agents
	Cationic resin {GLO}

	9,10
	Charcoal
	Charcoal {GLO}

	11
	Activated carbon
	Charcoal {GLO}

	1
	Cobalt
	Cobalt {GLO}

	1
	Copper oxide
	Copper oxide {GLO}

	1,12,13
	Diesel
	Diesel {Europe without Switzerland}

	2-12
	Electricity (water)
	electricity production, hydro, run-of-river

	
	Electricity (biomass)
	heat and power co-generation, biogas, gas engine

	
	Electricity (wind)
	electricity production, wind, >3MW turbine, onshore

	
	Electricity (solar)
	photovoltaic, 570kWp open ground installation, multi-Si

	
	Electricity (natural gas)
	electricity production, natural gas, combined cycle power plant

	
	Electricity (lignite)
	electricity production, lignite

	
	Electricity (hard coal)
	electricity production, hard coal

	
	Electricity (nuclear)
	electricity production, nuclear, pressure water reactor

	1
	Ethanol
	Ethanol, without water, in 99.7% solution state, from ethylene {GLO}

	1
	Ethyl benzene
	Ethyl benzene {GLO}

	9
	Graphite electrodes
	Graphite {GLO}

	6
	Heat
	Heat, in chemical industry {RER}

	8,11
	HCL
	Hydrochloric acid, without water, in 30% solution state {RER}

	10
	Lead
	Lead {GLO}

	8,9,11
	Lime
	Lime {GLO}

	9
	Low-alloyed steel
	Steel, unalloyed {GLO}

	1,13
	Lubricant oil
	Lubricating oil {GLO}

	9,10
	Natural gas
	Natural gas, high pressure {DE}

	8,9
	Nitrogen
	Nitrogen, liquid {RER}

	7
	Nylon
	Nylon 6-6 {GLO}

	9,10
	Oxygen
	Oxygen, liquid {RER}

	9
	Pig / Direct reduced iron
	Pig iron {GLO}

	9,10
	Refractory lining
	Refractory, basic, packed {GLO}

	10
	Sodium bicarbonate
	Soda ash, dense {GLO}

	4
	Salt
	Sodium chloride, powder {GLO}

	10,11
	Sodium hydroxide
	Sodium hydroxide, without water, in 50% solution state {GLO}

	9
	Alloys
	Steel, unalloyed {GLO}

	8
	Syngas
	Synthetic gas {CH}

	4,5,8-11
	Water
	Tap water {Europe without Switzerland}

	1
	White spirit
	White spirit {GLO}

	1
	Xylene
	Xylene {GLO}

	1
	Zinc oxide
	Zinc oxide {GLO}


1- Retrieval, 2- Sorting, 3- Shredding, 4- Density Separation, 5- Washing, 6- Drying, 7- Extrusion, 8- Gasification, 9- Steel recycling, 10- Lead recycling, 11- Incineration, 12- Landfill, 13- Transport
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	[bookmark: _Toc47444724][bookmark: _Toc97207119]Table S20: Characterisation results for the Retrieval per hour
	FD
	kg 
oil eq
	0
	3.74E+01
	2.96E-01
	4.21E-03
	5.29E-02
	4.88E-05
	1.29E-03
	6.66E-03
	1.17E-04
	2.16E-03
	5.47E-04
	2.21E-02
	3.73E-03
	[image: ]

	1) Emissions occur during the process. 2) Emissions occur during the material production. a) Derives from boat paint. b) Derives from antifouling.

	
	MD
	kg 
Fe eq
	0
	4.97E-01
	1.26E-02
	1.20E-05
	2.38E-03
	4.12E-05
	3.88E-05
	1.90E-05
	5.28E-06
	8.36E-05
	2.14E-05
	3.02E-01
	6.35E-04
	
	

	
	WD
	m3
	0
	1.89E-01
	1.89E-03
	8.25E-05
	3.46E-04
	3.31E-06
	4.23E-05
	1.31E-04
	7.67E-07
	4.92E-05
	6.11E-06
	2.28E-03
	4.04E-05
	
	

	
	ETm
	kg 
14-DB eq

	1.10E-02
	8.52E-02
	2.35E-03
	6.38E-06
	4.34E-04
	2.55E-06
	1.03E-05
	1.01E-05
	9.62E-07
	2.52E-05
	3.83E-06
	2.79E-02
	2.02E-04
	
	

	
	ETfw
	
	9.69E-04
	1.05E-01
	2.64E-03
	3.86E-06
	4.88E-04
	2.69E-06
	1.33E-05
	6.11E-06
	1.08E-06
	2.67E-05
	4.10E-06
	2.62E-02
	1.64E-04
	
	

	
	ETt
	
	1.28E-03
	1.84E-03
	1.93E-05
	2.28E-07
	3.35E-06
	1.58E-08
	7.76E-08
	3.61E-07
	7.41E-09
	1.04E-07
	2.14E-08
	1.22E-04
	1.05E-05
	
	

	
	POF
	kg 
NMVOC
	2.39 E+00
	9.90E-02
	2.54E-03
	1.53E-05
	4.53E-04
	2.04E-06
	2.07E-05
	2.42E-05
	1.00E-06
	1.62E-05
	3.44E-06
	7.78E-04
	2.30E-05
	
	

	
	HT
	kg 
14-DB eq
	6.39E-01
	2.57
	6.16E-02
	8.80E-05
	1.14E-02
	9.14E-05
	2.88E-04
	1.39E-04
	2.52E-05
	7.47E-04
	9.59E-05
	1.63 E+00
	4.21E-03
	
	

	
	EPm
	kg 
N eq
	8.93E-02
	3.24E-03
	3.81E-05
	3.34E-07
	6.89E-06
	2.04E-07
	2.73E-07
	5.30E-07
	1.53E-08
	4.33E-07
	6.74E-08
	1.87E-04
	1.14E-06
	
	

	
	EPfw
	kg 
P eq
	0
	1.96E-03
	5.23E-05
	6.43E-08
	1.00E-05
	7.77E-08
	3.97E-07
	1.02E-07
	2.22E-08
	9.20E-07
	2.72E-07
	7.31E-04
	2.17E-06
	
	

	
	APt
	kg 
SO2 eq
	1.34 E+00
	1.45E-01
	1.38E-03
	1.31E-05
	2.42E-04
	2.00E-06
	1.04E-05
	2.08E-05
	5.37E-07
	1.15E-05
	2.23E-06
	3.10E-03
	3.41E-05
	
	

	
	CC
	kg 
CO2 eq
	9.26E+01
	1.58E+01
	1.79E-01
	4.94E-03
	2.98E-02
	1.99E-04
	2.35E-03
	7.82E-03
	6.59E-05
	3.11E-03
	6.70E-04
	7.48E-02
	1.08E-02
	
	

	
	Impact category
	Unit
	Retrieval
	Diesel
	Lubricating oil
	Xylene a)
	White spirit a) 
	Cobalt a)
	4-methyl-2
-pentanone a)
	Xylene b)
	White spirit b)
	Ethyl benzene b)
	Ethanol b)
	Copper oxide b)
	Zinc oxide b)
	
	




	[bookmark: _Toc47444726][bookmark: _Toc97195412][bookmark: _Toc97207120]Table S21: Characterisation results for the Sorting per kg DFG1
	FD
	kg 
oil eq
	0
	2.49E-05
	2.39E-05
	[image: Chart, bar chart

Description automatically generated]

	1) Emissions occur during the process. 2) Emissions occur during the material production. a) Derives from crane. b) Derives from angle grinder.
	
	[bookmark: _Toc47444727][bookmark: _Toc97195413][bookmark: _Toc97207121]Table S22: Characterisation results for the Shredding per kg DFG2

	FD
	kg 
oil eq
	0
	3.39E-03
	8.74E-03
	[image: Chart, waterfall chart

Description automatically generated]

	1) Emissions occur during the process. 2) Emissions occur during the energy production. a) Derives from rough shredding. b) Derives from fine shredding.


	
	MD
	kg 
Fe eq
	0
	1.96E-06
	1.87E-06
	
	
	
	
	MD
	kg 
Fe eq
	0
	2.66E-04
	6.86E-04
	
	

	
	WD
	m3
	0
	6.22E-07
	5.95E-07
	
	
	
	
	WD
	m3
	0
	8.45E-05
	2.18E-04
	
	

	
	ETm
	kg 
14-DB eq

	0
	3.26E-06
	3.12E-06
	
	
	
	
	ETm
	kg 
14-DB eq

	0
	4.43E-04
	1.14E-03
	
	

	
	ETfw
	
	0
	3.56E-06
	3.40E-06
	
	
	
	
	ETfw
	
	0
	4.83E-04
	1.25E-03
	
	

	
	ETt
	
	0
	4.62E-08
	4.42E-08
	
	
	
	
	ETt
	
	0
	6.27E-06
	1.62E-05
	
	

	
	POF
	kg 
NMVOC
	0
	9.87E-08
	9.44E-08
	
	
	
	
	POF
	kg 
NMVOC
	0
	1.34E-05
	3.46E-05
	
	

	
	HT
	kg 
14-DB eq
	0
	8.52E-05
	8.15E-05
	
	
	
	
	HT
	kg 
14-DB eq
	0
	1.16E-02
	2.99E-02
	
	

	
	EPm
	kg 
N eq
	0
	4.74E-08
	4.54E-08
	
	
	
	
	EPm
	kg 
N eq
	0
	6.44E-06
	1.66E-05
	
	

	
	EPfw
	kg 
P eq
	0
	1.41E-07
	1.35E-07
	
	
	
	
	EPfw
	kg 
P eq
	0
	1.91E-05
	4.93E-05
	
	

	
	APt
	kg 
SO2 eq
	0
	1.29E-07
	1.23E-07
	
	
	
	
	APt
	kg 
SO2 eq
	0
	1.75E-05
	4.52E-05
	
	

	
	CC
	kg 
CO2 eq
	0
	9.76E-05
	9.34E-05
	
	
	
	
	CC
	kg 
CO2 eq
	0
	1.33E-02
	3.42E-02
	
	

	
	Impact category
	Unit
	Sorting
	Electricity a)
	Electricity b)
	
	
	
	
	Impact category
	Unit
	Shredding
	Electricity a)
	Electricity b)
	
	

	
	
	
	1)
	2)
	
	
	
	
	
	
	
	1)
	2)
	
	




	[bookmark: _Toc47444728][bookmark: _Toc97195414][bookmark: _Toc97207122]Table S23: Characterisation results for the Density Separation per kg DFG3

	FD
	kg 
oil eq
	0
	2.90E-05
	9.24E-03
	5.75E-03
	
[image: Chart, bar chart

Description automatically generated]

[image: Chart, bar chart

Description automatically generated]

	1) Emissions occur during the process. 2) Emissions occur during the material/energy production. a) Only needed in density separation 1. 


	
	MD
	kg 
Fe eq
	0
	1.79E-05
	7.26E-04
	4.66E-03
	
	

	
	WD
	m3
	0
	3.04E-04
	2.31E-04
	6.70E-04
	
	

	
	ETm
	kg 
14-DB eq

	0
	1.12E-05
	1.21E-03
	8.10E-04
	
	

	
	ETfw
	
	0
	1.27E-05
	1.32E-03
	8.63E-04
	
	

	
	ETt
	
	0
	1.61E-08
	1.71E-05
	3.18E-06
	
	

	
	POF
	kg 
NMVOC
	0
	3.40E-07
	3.66E-05
	8.44E-05
	
	

	
	HT
	kg 
14-DB eq
	0
	8.46E-05
	3.16E-02
	1.96E-02
	
	

	
	EPm
	kg 
N eq
	0
	3.20E-08
	1.76E-05
	8.44E-06
	
	

	
	EPfw
	kg 
P eq
	0
	7.52E-08
	5.22E-05
	1.55E-05
	
	

	
	APt
	kg 
SO2 eq
	0
	4.99E-07
	4.78E-05
	1.30E-04
	
	

	
	CC
	kg 
CO2 eq
	0
	1.10E-04
	3.62E-02
	2.27E-02
	
	

	
	Impact category
	Unit
	Density Separation
	Water
	Electricity
	Sodium chloride a)
	
	

	
	
	
	1)
	2)
	
	



	[bookmark: _Toc47444729][bookmark: _Toc97195415][bookmark: _Toc97207123]Table S24: Characterisation results for the Washing per kg DFG5

	FD
	kg 
oil eq
	0
	4.08E-04
	7.53E-05
	1.94E-04
	1.36E-02
	[image: Chart, waterfall chart

Description automatically generated]

	1) Emissions occur during the process. 2) Emissions occur during the material/energy production.


	[bookmark: _Toc47444730][bookmark: _Toc97195416][bookmark: _Toc97207124]Table S25: Characterisation results for the Drying per kg DFG6
	FD
	kg 
oil eq
	0
	3.85E-03
	2.60E-02
	[image: Chart, bar chart

Description automatically generated]

	1) Emissions occur during the process. 2) Emissions occur during the material/energy production.

	
	MD
	kg 
Fe eq
	0
	1.09E-04
	8.03E-06
	1.19E-04
	1.06E-03
	
	
	
	MD
	kg 
Fe eq
	0
	3.02E-04
	5.60E-04
	
	

	
	WD
	m3
	0
	8.41E-06
	2.63E-06
	2.02E-03
	3.38E-04
	
	
	
	WD
	m3
	0
	9.60E-05
	1.94E-04
	
	

	
	ETm
	kg 
14-DB eq

	0
	6.18E-05
	1.58E-06
	7.46E-05
	1.77E-03
	
	
	
	ETm
	kg 
14-DB eq

	0
	5.04E-04
	2.93E-04
	
	

	
	ETfw
	
	0
	6.22E-05
	1.72E-06
	8.49E-05
	1.93E-03
	
	
	
	ETfw
	
	0
	5.49E-04
	2.45E-04
	
	

	
	ETt
	
	0
	1.29E-07
	1.02E-08
	1.07E-07
	2.51E-05
	
	
	
	ETt
	
	0
	7.13E-06
	9.60E-06
	
	

	
	POF
	kg 
NMVOC
	0
	5.97E-06
	5.19E-07
	2.27E-06
	5.36E-05
	
	
	
	POF
	kg 
NMVOC
	0
	1.52E-05
	1.52E-04
	
	

	
	HT
	kg 
14-DB eq
	0
	1.38E-03
	3.99E-05
	5.64E-04
	4.63E-02
	
	
	
	HT
	kg 
14-DB eq
	0
	1.31E-02
	8.92E-03
	
	

	
	EPm
	kg 
N eq
	0
	2.85E-07
	2.27E-08
	2.13E-07
	2.58E-05
	
	
	
	EPm
	kg 
N eq
	0
	7.32E-06
	7.02E-06
	
	

	
	EPfw
	kg 
P eq
	0
	8.35E-07
	3.10E-08
	5.01E-07
	7.65E-05
	
	
	
	EPfw
	kg 
P eq
	0
	2.17E-05
	1.03E-05
	
	

	
	APt
	kg 
SO2 eq
	0
	1.19E-05
	7.35E-07
	3.33E-06
	7.01E-05
	
	
	
	APt
	kg 
SO2 eq
	0
	1.99E-05
	2.68E-04
	
	

	
	CC
	kg 
CO2 eq
	0
	1.67E-03
	1.61E-04
	7.33E-04
	5.30E-02
	
	
	
	CC
	kg 
CO2 eq
	0
	1.51E-02
	8.31E-02
	
	

	
	Impact category
	Unit
	Washing
	Aluminium hydroxide
	Cationic resign
	Water
	Electricity
	
	
	
	Impact category
	Unit
	Drying
	Electricity
	Heat
	
	

	
	
	
	1)
	2)
	
	
	
	
	
	1)
	2)
	
	




	[bookmark: _Toc47444731][bookmark: _Toc97195417][bookmark: _Toc97207125]Table S26: Characterisation results for the Extrusion per kg DFG7

	FD
	kg 
oil eq
	0
	5.04E-02
	2.66E+00
	[image: Chart, bar chart

Description automatically generated]

	1) Emissions occur during the process. 2) Emissions occur during the material/energy production.


	
	MD
	kg 
Fe eq
	0
	3.96E-03
	8.44E-03
	
	

	
	WD
	m3
	0
	1.26E-03
	2.22E-01
	
	

	
	ETm
	kg 
14-DB eq

	0
	6.60E-03
	7.41E-03
	
	

	
	ETfw
	
	0
	7.19E-03
	8.52E-03
	
	

	
	ETt
	
	0
	9.34E-05
	6.68E-05
	
	

	
	POF
	kg 
NMVOC
	0
	2.00E-04
	2.07E-02
	
	

	
	HT
	kg 
14-DB eq
	0
	1.72E-01
	1.02E-01
	
	

	
	EPm
	kg 
N eq
	0
	9.59E-05
	8.98E-03
	
	

	
	EPfw
	kg 
P eq
	0
	2.85E-04
	4.46E-04
	
	

	
	APt
	kg 
SO2 eq
	0
	2.61E-04
	2.71E-02
	
	

	
	CC
	kg 
CO2 eq
	0
	1.97E-01
	7.94E+00
	
	

	
	Impact category
	Unit
	Extrusion
	Electricity
	Nylon
	
	

	
	
	
	1)
	2)
	
	



	[bookmark: _Toc47444734][bookmark: _Toc97195419][bookmark: _Toc97207126]Table S27: Characterisation results for the Gasification per kg DFG3

	FD
	kg 
oil eq
	0
	3.22E-05
	2.94E-03
	2.24E-01
	4.43E-05
	1.21E-06
	2.80E-07
	8.42E-08
	5.52E-03
	[image: Chart

Description automatically generated]
	1) Emissions occur during the process. 2) Emissions occur during the material/energy production. 3) Emissions occur during the avoided material/energy production.

	
	MD
	kg 
Fe eq
	0
	1.99E-05
	2.92E-04
	1.76E-02
	6.21E-06
	7.46E-07
	9.71E-08
	1.18E-08
	1.21E-03
	
	

	
	WD
	m3
	0
	3.37E-04
	5.89E-03
	5.58E-03
	4.28E-06
	1.27E-05
	2.68E-08
	8.14E-09
	4.15E-04
	
	

	
	ETm
	kg 
14-DB eq

	0
	1.24E-05
	2.05E-04
	2.93E-02
	1.24E-06
	4.66E-07
	2.35E-08
	2.37E-09
	4.95E-04
	
	

	
	ETfw
	
	0
	1.41E-05
	2.20E-04
	3.19E-02
	1.34E-06
	5.30E-07
	2.20E-08
	2.55E-09
	5.37E-04
	
	

	
	ETt
	
	0
	1.79E-08
	1.38E-06
	4.14E-04
	1.39E-08
	6.71E-10
	4.81E-10
	2.64E-11
	1.02E-05
	
	

	
	POF
	kg 
NMVOC
	0
	3.77E-07
	2.39E-05
	8.85E-04
	6.63E-07
	1.42E-08
	2.62E-09
	1.26E-09
	1.37E-04
	
	

	
	HT
	kg 
14-DB eq
	0
	9.39E-05
	6.11E-03
	7.64E-01
	4.23E-05
	3.53E-06
	8.13E-07
	8.03E-08
	2.30E-02
	
	

	
	EPm
	kg 
N eq
	0
	3.55E-08
	3.40E-06
	4.25E-04
	3.38E-08
	1.33E-09
	2.31E-10
	6.43E-11
	6.15E-06
	
	

	
	EPfw
	kg 
P eq
	0
	8.35E-08
	9.47E-06
	1.26E-03
	4.77E-08
	3.13E-09
	5.50E-10
	9.07E-11
	1.21E-05
	
	

	
	APt
	kg 
SO2 eq
	0
	5.54E-07
	4.67E-05
	1.16E-03
	9.29E-07
	2.08E-08
	4.52E-09
	1.77E-09
	8.86E-05
	
	

	
	CC
	kg 
CO2 eq
	0
	1.22E-04
	1.09E-02
	8.75E-01
	1.65E-04
	4.58E-06
	7.81E-07
	3.13E-07
	1.56E-02
	
	

	
	Impact category
	Unit
	Gasification
	Water
	Nitrogen
	Electricity
	Lime
	Water
	Hydrochloric acid
	Lime
	Synthetic gas
	
	

	
	
	
	1)
	2)
	3)
	
	



	[bookmark: _Toc47444735][bookmark: _Toc97195420][bookmark: _Toc97207127]Table S28: Characterisation results for the Steel recycling per kg scrap steel

	FD
	kg 
oil eq
	0
	2.58E-02
	3.61E-02
	8.36E-04
	2.56E-03
	8.01E-05
	9.54E-03
	9.04E-03
	8.55E-03
	9.05E-04
	5.50E-04
	2.03E-03
	7.10E-02
	1.94E-02
	3.38E-01
	[image: Chart, bar chart

Description automatically generated]

	1) Emissions occur during the process. 2) Emissions occur during the material/energy production. 3) Emissions occur during the avoided material/energy production.


	
	MD
	kg 
Fe eq
	0
	8.78E-02
	1.23E-01
	1.17E-04
	3.79E-04
	1.43E-05
	2.97E-02
	2.93E-02
	8.39E-04
	5.21E-05
	5.47E-05
	1.25E-03
	5.58E-03
	3.32E-04
	1.10E+00
	
	

	
	WD
	m3
	0
	2.25E-04
	3.15E-04
	8.07E-05
	3.14E-04
	1.62E-06
	1.34E-04
	8.47E-04
	1.73E-02
	1.30E-03
	1.10E-03
	2.13E-02
	1.77E-03
	8.72E-05
	3.17E-02
	
	

	
	ETm
	kg 
14-DB eq

	4.78E-04
	6.88E-04
	9.63E-04
	2.35E-05
	2.00E-04
	2.81E-06
	8.17E-04
	4.52E-04
	6.01E-04
	4.54E-05
	3.84E-05
	7.83E-04
	9.29E-03
	7.06E-05
	1.69E-02
	
	

	
	ETfw
	
	6.85E-06
	6.91E-04
	9.68E-04
	2.53E-05
	2.21E-04
	2.71E-06
	9.45E-04
	4.58E-04
	6.44E-04
	4.95E-05
	4.11E-05
	8.91E-04
	1.01E-02
	6.92E-05
	1.71E-02
	
	

	
	ETt
	
	6.54E-05
	4.43E-06
	6.19E-06
	2.62E-07
	1.76E-06
	5.06E-08
	3.06E-06
	2.26E-06
	3.93E-06
	2.22E-07
	2.57E-07
	1.13E-06
	1.32E-04
	3.76E-07
	8.45E-05
	
	

	
	POF
	kg 
NMVOC
	3.36E-04
	5.77E-04
	8.08E-04
	1.25E-05
	2.68E-04
	1.68E-06
	1.52E-04
	1.96E-04
	6.84E-05
	8.77E-06
	4.47E-06
	2.38E-05
	2.81E-04
	3.84E-05
	7.34E-03
	
	

	
	HT
	kg 
14-DB eq
	8.33E-02
	3.17E-02
	4.44E-02
	7.97E-04
	1.81E-03
	8.69E-05
	1.57E-02
	1.23E-02
	1.79E-02
	1.40E-03
	1.14E-03
	5.92E-03
	2.43E-01
	1.85E-03
	4.59E-01
	
	

	
	EPm
	kg 
N eq
	8.85E-06
	1.86E-05
	2.60E-05
	6.38E-07
	1.87E-06
	7.77E-08
	9.28E-06
	6.72E-06
	9.93E-06
	8.21E-07
	6.36E-07
	2.24E-06
	1.35E-04
	1.15E-06
	2.52E-04
	
	

	
	EPfw
	kg 
P eq
	 0
	3.64E-05
	5.09E-05
	9.00E-07
	1.51E-06
	8.55E-08
	5.85E-06
	1.86E-05
	2.78E-05
	2.13E-06
	1.77E-06
	5.27E-06
	4.01E-04
	2.51E-06
	6.95E-04
	
	

	
	APt
	kg 
SO2 eq
	2.30E-04
	4.70E-04
	6.58E-04
	1.75E-05
	3.87E-05
	1.81E-06
	1.53E-04
	1.67E-04
	1.36E-04
	1.63E-05
	8.74E-06
	3.50E-05
	3.68E-04
	4.79E-05
	6.24E-03
	
	

	
	CC
	kg 
CO2 eq
	1.16E-01
	1.23E-01
	1.73E-01
	3.10E-03
	2.15E-02
	2.73E-04
	5.58E-02
	4.41E-02
	3.19E-02
	3.59E-03
	2.05E-03
	7.70E-03
	2.78E-01
	1.02E-02
	1.65E+00
	
	

	
	Impact category
	Unit
	Steel recycling
	Pig iron
	Pig iron
	Lime
	Charcoal
	Graphite
	Refractory
	Steel
	Oxygen
	Argon
	Nitrogen
	Water
	Electricity
	Natural gas
	Steel
	
	

	
	
	
	1)
	2)
	3)
	
	



	[bookmark: _Toc47444736][bookmark: _Toc97195421][bookmark: _Toc97207128]Table S29: Characterisation results for the Lead recycling per kg scrap lead

	FD
	kg 
oil eq
	0
	5.12E-02
	1.59E-02
	2.55E-04
	9.71E-03
	2.21E-02
	3.39E-02
	2.36E-04
	1.20E-02
	3.54E-01
	[image: Chart, bar chart

Description automatically generated]

	1) Emissions occur during the process. 2) Emissions occur during the material/energy production. 3) Emissions occur during the avoided material/energy production.

	
	MD
	kg 
Fe eq
	0
	1.26E-02
	5.26E-03
	7.93E-04
	1.44E-03
	2.17E-03
	5.82E-04
	1.46E-04
	9.41E-04
	1.33E+00
	
	

	
	WD
	m3
	0
	7.10E-03
	1.41E-03
	3.59E-06
	1.19E-03
	4.48E-02
	1.53E-04
	2.47E-03
	2.99E-04
	3.77E-02
	
	

	
	ETm
	kg 
14-DB eq

	9.04E-05
	3.69E-03
	9.96E-04
	2.18E-05
	7.59E-04
	1.55E-03
	1.24E-04
	9.10E-05
	1.57E-03
	1.99E-01
	
	

	
	ETfw
	
	8.33E-05
	3.95E-03
	1.07E-03
	2.52E-05
	8.39E-04
	1.66E-03
	1.21E-04
	1.04E-04
	1.71E-03
	2.26E-01
	
	

	
	ETt
	
	8.84E-07
	2.13E-05
	8.52E-06
	8.15E-08
	6.69E-06
	1.02E-05
	6.58E-07
	1.31E-07
	2.22E-05
	1.58E-04
	
	

	
	POF
	kg 
NMVOC
	4.06E-04
	5.90E-04
	1.40E-04
	4.05E-06
	1.02E-03
	1.77E-04
	6.73E-05
	2.76E-06
	4.74E-05
	8.14E-03
	
	

	
	HT
	kg 
14-DB eq
	3.79E-02
	1.15E-01
	2.55E-02
	4.19E-04
	6.87E-03
	4.62E-02
	3.24E-03
	6.88E-04
	4.09E-02
	6.32E+00
	
	

	
	EPm
	kg 
N eq
	1.95E-05
	5.21E-05
	1.60E-04
	2.48E-07
	7.12E-06
	2.57E-05
	2.02E-06
	2.60E-07
	2.28E-05
	5.57E-04
	
	

	
	EPfw
	kg 
P eq
	1.22E-07
	1.21E-04
	2.04E-05
	1.56E-07
	5.72E-06
	7.18E-05
	4.40E-06
	6.12E-07
	6.76E-05
	1.71E-03
	
	

	
	APt
	kg 
SO2 eq
	5.00E-03
	1.00E-03
	2.76E-04
	4.07E-06
	1.47E-04
	3.52E-04
	8.39E-05
	4.06E-06
	6.20E-05
	1.83E-02
	
	

	
	CC
	kg 
CO2 eq
	2.16E-01
	2.02E-01
	5.22E-02
	1.49E-03
	8.14E-02
	8.25E-02
	1.78E-02
	8.94E-04
	4.69E-02
	1.36E+00
	
	

	
	Impact category
	Unit
	Lead recycling
	Sodium hydroxide
	Soda ash
	Refractory
	Charcoal
	Oxygen
	Natural gas
	Water
	Electricity
	Lead
	
	

	
	
	
	1)
	2)
	3)
	
	



	[bookmark: _Toc47444737][bookmark: _Toc97195422][bookmark: _Toc97207129]Table S30: Characterisation results for the Incineration per kg input

	FD
	kg 
oil eq
	0
	2.88E-04
	2.93E-05
	1.20E-02
	1.22E-03
	1.76E-02
	2.78E-03
	2.42E-05
	3.37E-05
	1.31E-04
	1.68E-03
	2.53E-05
	1.44E-01
	1.57E-01
	2.39E-01
	2.62E-01
	[image: Chart, bar chart
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	1) Process Emissions. 2) Emissions from material/energy production. 3) Emissions from avoided material/energy production. a) Refers to scenario 1. b) Refers to scenario 4.

	
	MD
	kg 
Fe eq
	0
	4.03E-05
	4.11E-06
	2.95E-03
	3.01E-04
	1.38E-03
	1.69E-04
	1.49E-05
	1.17E-05
	1.93E-05
	1.79E-04
	6.77E-06
	1.13E-02
	1.23E-02
	5.14E-03
	5.64E-03
	
	

	
	WD
	m3
	0
	2.78E-05
	2.83E-06
	1.66E-03
	1.69E-04
	4.39E-04
	1.55E-04
	2.53E-04
	3.23E-06
	1.60E-05
	5.87E-05
	5.21E-07
	3.58E-03
	3.92E-03
	1.78E-03
	1.95E-03
	
	

	
	ETm
	kg 
14-DB eq

	2.82E-05
	8.09E-06
	8.24E-07
	8.63E-04
	8.81E-05
	2.30E-03
	5.14E-05
	9.32E-06
	2.83E-06
	1.02E-05
	3.52E-05
	3.83E-06
	1.88E-02
	2.06E-02
	2.69E-03
	2.95E-03
	
	

	
	ETfw
	
	1.19E-05
	8.71E-06
	8.87E-07
	9.23E-04
	9.42E-05
	2.51E-03
	3.34E-05
	1.06E-05
	2.65E-06
	1.13E-05
	3.84E-05
	3.85E-06
	2.05E-02
	2.24E-02
	2.25E-03
	2.46E-03
	
	

	
	ETt
	
	2.92E-06
	9.03E-08
	9.20E-09
	4.98E-06
	5.08E-07
	3.26E-05
	2.09E-06
	1.34E-08
	5.80E-08
	8.99E-08
	2.27E-07
	7.98E-09
	2.66E-04
	2.91E-04
	8.82E-05
	9.67E-05
	
	

	
	POF
	kg 
NMVOC
	1.09E-03
	4.31E-06
	4.39E-07
	1.38E-04
	1.41E-05
	6.97E-05
	1.38E-05
	2.83E-07
	3.16E-07
	1.37E-05
	1.16E-05
	3.70E-07
	5.69E-04
	6.22E-04
	1.40E-03
	1.53E-03
	
	

	
	HT
	kg 
14-DB eq
	1.23E-02
	2.75E-04
	2.80E-05
	2.69E-02
	2.75E-03
	6.02E-02
	1.79E-03
	7.05E-05
	9.79E-05
	9.24E-05
	8.89E-04
	8.58E-05
	4.91E-01
	5.37E-01
	8.19E-02
	8.98E-02
	
	

	
	EPm
	kg 
N eq
	1.08E-04
	2.20E-07
	2.24E-08
	1.22E-05
	1.24E-06
	3.35E-05
	7.05E-07
	2.66E-08
	2.78E-08
	9.56E-08
	5.07E-07
	1.77E-08
	2.73E-04
	2.99E-04
	6.45E-05
	7.07E-05
	
	

	
	EPfw
	kg 
P eq
	0
	3.10E-07
	3.16E-08
	2.83E-05
	2.89E-06
	9.95E-05
	5.82E-07
	6.27E-08
	6.63E-08
	7.68E-08
	6.91E-07
	5.18E-08
	8.11E-04
	8.87E-04
	9.43E-05
	1.03E-04
	
	

	
	APt
	kg 
SO2 eq
	6.94E-04
	6.03E-06
	6.15E-07
	2.34E-04
	2.39E-05
	9.12E-05
	4.37E-05
	4.16E-07
	5.45E-07
	1.97E-06
	1.64E-05
	7.37E-07
	7.44E-04
	8.14E-04
	2.47E-03
	2.70E-03
	
	

	
	CC
	kg 
CO2 eq
	1.55E+00
	1.07E-03
	1.09E-04
	4.73E-02
	4.83E-03
	6.90E-02
	7.20E-03
	9.16E-05
	9.41E-05
	1.09E-03
	3.60E-03
	1.03E-04
	5.62E-01
	6.15E-01
	7.64E-01
	8.37E-01
	
	

	
	Impact category
	Unit
	Incineration 
	Lime a)
	Lime b)
	Sodium hydroxide a)
	Sodium hydroxide b)
	Electricity
	Ammonia
	Water
	Hydrochloric acid
	Charcoal
	Cationic resign
	Aluminium hydr.
	Electricity a)
	Electricity b)
	Heat a)
	Heat b)
	
	

	
	
	
	1)
	2)
	3)
	
	



	[bookmark: _Toc47444738][bookmark: _Toc97195423][bookmark: _Toc97207130]Table S31: Characterisation results for the Landfill per kg DFG1
	FD
	kg 
oil eq
	0
	1.13E+00
	9.40E-05
	9.55E-05
	3.17E-05
	[image: Chart, waterfall chart

Description automatically generated]

	1) Process Emissions. 2) Emissions from material/energy production. 3) Emissions from avoided material/energy production.

	[bookmark: _Toc47444739][bookmark: _Toc97195424][bookmark: _Toc97207131]Table S32: Characterisation results for the Transport per kg input

	FD
	kg 
oil eq
	0
	1.32E-01
	2.88E-04
	[image: Chart, waterfall chart

Description automatically generated]

	1) Process Emissions. 2) Emissions from material/energy production.


	
	MD
	kg 
Fe eq
	0
	1.50E-02
	7.38E-06
	7.50E-06
	6.84E-07
	
	
	
	MD
	kg 
Fe eq
	0
	1.76E-03
	1.23E-05
	
	

	
	WD
	m3
	0
	5.70E-03
	2.35E-06
	2.38E-06
	2.37E-07
	
	
	
	WD
	m3
	0
	6.68E-04
	1.84E-06
	
	

	
	ETm
	kg 
14-DB eq

	5.54E-05
	2.57E-03
	1.23E-05
	1.25E-05
	3.57E-07
	
	
	
	ETm
	kg 
14-DB eq

	3.61E-05
	3.01E-04
	2.29E-06
	
	

	
	ETfw
	
	2.10E-05
	3.17E-03
	1.34E-05
	1.36E-05
	2.99E-07
	
	
	
	ETfw
	
	5.93E-07
	3.71E-04
	2.57E-06
	
	

	
	ETt
	
	2.25E-06
	5.57E-05
	1.74E-07
	1.77E-07
	1.17E-08
	
	
	
	ETt
	
	4.47E-06
	6.52E-06
	1.88E-08
	
	

	
	POF
	kg 
NMVOC
	4.80E-04
	2.99E-03
	3.72E-07
	3.78E-07
	1.86E-07
	
	
	
	POF
	kg 
NMVOC
	1.92E-04
	3.50E-04
	2.47E-06
	
	

	
	HT
	kg 
14-DB eq
	3.59E-01
	7.78E-02
	3.21E-04
	3.26E-04
	1.09E-05
	
	
	
	HT
	kg 
14-DB eq
	3.58E-04
	9.11E-03
	6.00E-05
	
	

	
	EPm
	kg 
N eq
	9.27E-04
	9.77E-05
	1.79E-07
	1.82E-07
	8.58E-09
	
	
	
	EPm
	kg 
N eq
	8.02E-06
	1.15E-05
	3.72E-08
	
	

	
	EPfw
	kg 
P eq
	7.35E-06
	5.91E-05
	5.31E-07
	5.39E-07
	1.25E-08
	
	
	
	EPfw
	kg 
P eq
	0
	6.93E-06
	5.11E-08
	
	

	
	APt
	kg 
SO2 eq
	2.81E-04
	4.38E-03
	4.87E-07
	4.95E-07
	3.28E-07
	
	
	
	APt
	kg 
SO2 eq
	1.26E-04
	5.13E-04
	1.35E-06
	
	

	
	CC
	kg 
CO2 eq
	2.77E-02
	4.76E-01
	3.68E-04
	3.74E-04
	1.02E-04
	
	
	
	CC
	kg 
CO2 eq
	3.33E-01
	5.58E-02
	1.75E-04
	
	

	
	Impact category
	Unit
	Landfill
	Diesel
	Electricity_a
	Electricity_b
	Heat
	
	
	
	Impact category
	Unit
	Transport
	Diesel
	Lubricating oil
	
	

	
	
	
	1)
	2)
	3)
	
	
	
	
	
	1)
	2)
	
	



	[bookmark: _Ref40211318][bookmark: _Toc47444740][bookmark: _Toc97195425][bookmark: _Toc97207132]Table S33: Characterisation results for the Electricity mix per kWh

	FD
	kg 
oil eq
	0
	9.23E-06
	1.00E-04
	1.96E-02
	1.16E-02
	3.98E-04
	4.87E-04
	4.27E-03
	1.13E-03
	[image: Chart, bar chart

Description automatically generated]

	1) Process Emissions. 2) Emissions from material/energy production.

	
	MD
	kg 
Fe eq
	0
	2.15E-05
	1.88E-04
	2.07E-04
	1.51E-04
	1.45E-03
	3.76E-04
	9.26E-05
	4.74E-04
	
	

	
	WD
	m3
	0
	6.67E-07
	1.14E-04
	1.76E-04
	7.48E-05
	3.06E-05
	7.24E-05
	3.23E-05
	4.38E-04
	
	

	
	ETm
	kg 
14-DB eq

	0
	5.42E-06
	1.67E-05
	2.65E-03
	1.29E-04
	1.84E-03
	1.43E-04
	1.66E-05
	1.21E-04
	
	

	
	ETfw
	
	0
	6.18E-06
	1.56E-05
	2.77E-03
	1.34E-04
	2.13E-03
	1.51E-04
	1.62E-05
	1.39E-04
	
	

	
	ETt
	
	0
	3.93E-09
	1.05E-07
	4.12E-07
	3.46E-07
	3.91E-07
	3.35E-06
	8.86E-08
	6.50E-05
	
	

	
	POF
	kg 
NMVOC
	0
	2.05E-07
	1.64E-06
	6.39E-05
	3.26E-05
	7.53E-06
	7.21E-06
	1.31E-05
	2.29E-05
	
	

	
	HT
	kg 
14-DB eq
	0
	2.72E-05
	9.31E-04
	1.13E-01
	5.03E-03
	5.13E-03
	1.78E-03
	4.44E-04
	2.49E-03
	
	

	
	EPm
	kg 
N eq
	0
	9.19E-09
	1.45E-06
	4.38E-05
	2.71E-06
	8.22E-07
	7.33E-07
	4.20E-07
	2.16E-05
	
	

	
	EPfw
	kg 
P eq
	0
	1.63E-08
	2.69E-07
	1.99E-04
	6.28E-06
	2.52E-06
	1.22E-06
	5.72E-07
	3.08E-06
	
	

	
	APt
	kg 
SO2 eq
	0
	1.79E-07
	1.99E-06
	7.77E-05
	4.42E-05
	1.29E-05
	1.01E-05
	1.31E-05
	3.47E-05
	
	

	
	CC
	kg 
CO2 eq
	0
	4.54E-05
	3.96E-04
	8.32E-02
	4.38E-02
	1.55E-03
	1.88E-03
	1.08E-02
	5.64E-03
	
	

	
	Impact category
	Unit
	Electricity mix
	Hydro
	Nuclear
	Lignite
	Hard coal
	Wind
	Solar
	Natural gas
	Biogas
	
	

	
	
	
	1)
	2)
	
	




[bookmark: _Toc97196260]Section 4: Sensitivity analysis – Parameter changes
This section lists the parameter changes that were made for the sensitivity analysis. Table S34 and Table S35 correspond to alterations of the waste composition, whereas Table S36 addresses the changes to the avoided production processes.
Table S34: Altered system parameters for pure trawl and gillnet compositions
	Process
	Unit
	Baseline 
	Gillnets
	Trawl nets

	
	
	S1
	S2
	S3
	S4
	S1
	S2
	S3
	S4
	S1
	S2
	S3
	S4

	Retrieval
	h
	16.3
	16.3
	16.3

	Sorting
	kg
	-
	983
	-
	966
	-
	1000

	Shredding
	kg
	-
	924
	-
	908
	-
	941

	1. Density Sep.
	kg
	-
	-
	909
	-
	-
	893
	
	
	926

	2. Density Sep.
	kg
	-
	-
	-
	464
	-
	-
	-
	510
	-
	-
	-
	419

	Washing
	kg
	-
	-
	-
	441
	-
	-
	-
	463
	-
	-
	-
	419

	Drying
	kg
	-
	-
	-
	339
	-
	-
	-
	370
	-
	-
	-
	308

	Extrusion
	kg
	-
	-
	-
	339
	-
	-
	-
	370
	-
	-
	-
	308

	Gasification
	kg
	-
	909
	-
	-
	-
	893
	-
	-
	-
	926
	-
	-

	Steel recycling
	kg
	-
	73.7
	-
	72.9
	-
	74.5

	Lead recycling
	kg
	-
	67.6
	-
	135
	-
		0

	Incineration
	kg
	- 
	-
	464
	83.0
	-
	-
	510
	112
	-
	-
	419
	54.3

	Landfill
	kg
	983
	
	-
	-
	966
	-
	-
	-
	1000
	-
	-
	-

	Transport
	km
	20.1
	546
	546
	548
	19.7
	552
	552
	554
	20.4
	541
	541
	542



Table S35: Altered process parameters for pure trawl and gillnet compositions
	Process
	Flow
	Name
	Unit
	Baseline
	Trawl nets
	Gillnets
	Origin a)

	Gasification
	Avoided 
production
	Syngas
	m3
	0.418
	0.351
	0.486
	Table S9

	Landfill
	Avoided 
production
	Electricity
	Wh
	0.705
	0.605
	0.805
	Table S14

	
	
	Heat
	Wh
	0.347
	0.298
	0.396
	

	
	Emissions
to air
	Carbon dioxide
	g
	6.00
	5.14
	6.85
	

	
	
	Methane
	mg
	866
	743
	989
	

	
	
	Lead
	mg
	22.3
	0
	44.6
	

	
	Emissions 
to water
	TOC
	mg
	15.8
	13.5
	18.0
	

	
	
	Lead
	mg
	15.9
	0
	31.8
	


a) Data is linked to different carbon and lead contents in trawl and gillnets.
[bookmark: _Ref32864280][bookmark: _Toc47444714]Table S36: Altered process parameters for avoided production processes
	Process
	Avoided 
production
	Unit
	Baseline
	Best case
	Worst case

	Extrusion
	Nylon pellets
	kg
	0.982
	0.982
	0.795a)

	Gasification
	Syngas
	kg
	0.418
	1.31 b)
	0.418

	Incineration S1
	Heat
	kWh
	2.86
	5.57 c)
	- c)

	
	Electricity
	kWh
	1.16
	2.71 d)
	0.387 d)

	Incineration S3
	Heat
	kWh
	2.61
	5.08 c)
	- c)

	
	Electricity
	kWh
	1.06
	2.47 d)
	0.353 d)


a) Assumes a substitution rate of 81% between recycled and virgin nylon. b) Assumes a surplus water content of 25% and a substitution ratio of 250% between DFG and biomass syngas. c) Assumes a best-case energy conversion of 37% (Laner et al., 2015) and a worst-case scenario with 0% heat use. d) Assumes a 5-35% range for worst- and best-case electricity conversion factors (Laner et al., 2015).
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