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Table 1 Filler/fibre ratio and corresponding GRP constituent weight fractions used throughout the investigation
	Filler/fibre ratio
	Weight fraction (%)

	
	Polymer
	Fibre
	Filler

	0.0
	30
	70
	0

	0.5
	30
	47
	23

	1.0
	30
	35
	35

	1.5
	30
	28
	42

	2.0
	30
	23
	47

	2.5
	30
	20
	50




Table 2 Composition of model resin systems used for GWP analysis.
	Model resin system
	 
(kg CO2 eq./kg resin)
	Resin component
	Chemical formula
	Fraction of resin

	Epoxy
	3.30
	Bisphenol A diglycidyl ether
	C21H24O4
	0.87

	
	
	Isophorone Dianmine
	C10H22N2
	0.13

	Polyester
	2.60
	Unsaturated polyester resin
	C18H18O9
	0.59

	
	
	Styrene
	C8H8
	0.40

	
	
	MEKP
	C8H18O6
	0.01

	Vinyl ester [1]
	2.95
	Bisphenol A diglycidyl ether
	C21H24O4
	0.36

	
	
	Bisphenol A
	C15H16O2
	0.10

	
	
	Methacrylic acid
	C4H6O2
	0.09

	
	
	Styrene
	C8H8
	0.44

	
	
	MEKP
	C8H18O6
	0.01

	Phenolic [2]
	3.18
	Phenol
	C6H6O
	0.69

	
	
	Formaldehyde
	CH2O
	0.18

	
	
	Hexamine
	C6H12N4
	0.13
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Table 3 Cost and revenue input data for FBR plant financial model.
	Capital costs
	

	Working capital
	15% of plant capital

	Capital investment
	Plant capital + working capital

	Direct costs
	

	Electricity (Fans and downsizing)
	0.15 $/kWh [3] (Quantity determined from energy analysis)

	Natural gas
	0.024 $/kWh [4] (Quantity determined from energy analysis)

	Misc. materials
	10% of maintenance

	Maintenance
	5% of capital cost

	Operating labour
	Assumed 3 staff during operation @ 31.32 $/h [5]

	Supervision
	15% operating labour

	Lab charges
	10% operating labour

	Scrubber operation and maintenance
	Annual cost: 32000 $/m3s [6]

	Indirect costs
	

	Plant overheads
	60% operating labour

	Insurance
	0.5% of capital cost

	Admin
	25% of plant overheads

	Distribution
	5% of total indirect expenses

	R & D
	5% of total indirect expenses

	GRP waste transport
	Waste stream radius = 125 mile
Transport cost = 3.97 $/mile [7]

	Revenue
	

	Gate fee (av. Dec 2020 UK landfill cost incl. tax)
	154 $/tonne [8]

	Process steam
	0.009 $/kg

	Filler (CaCO3)
	50 $/tonne

	Recycled fibre
	Resale price est. as % of vGF cost (1 $/kg vGF)

	Exchange rates
	1.25 $/£

	
	1.15 $/€
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