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Imperial College
Objectives

Overall project:

Develop an integrated UK solution for APC residues using
DC plasma technology

Imperial College London:

Develop reuse applications for DC plasma treated APC
residue glass

This specific work:

Investigate the production and properties of geopolymers from
APC residue glass
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Municipal solid waste management (2006 data) :T,ﬁﬁgﬂ College

Municipal waste management in the European Union
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: A Imperial College
UK sites of Energy from Waste facilities:

UK MUNICIPAL WASTE
INCINERATORS
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MSW Incineration plants in the UK

Incinerator Plant

Energy recovery

Established

Imperial College
London

Website for further

information

Edmonton 500,000tpa Electricity, 32ZMW 1975 www.londonwaste.co.uk
SELCHP 420,000tpa Electricity, 32ZMW 1994 www.selchp.com
Tysesley Birmingham 350,000tpa Electricity, 25MW 1996 WWW.onyxgroup.co.uk
Cleveland 245,000tpa Electricity, 20MW 1998 www.sita.co.uk
Coventry 240,000tpa Electricity, 17.7MW & Heat 1975 www.cswdc.co.uk

Stoke 200,000tpa Electricity, 12.5MW 1997 www.mes-e.co.uk
Marchwood 165,000tpa Electricity, 14MW 2004 www.onyxgroup.co.uk
Portsmouth 165,000tpa Electricity, 14MW 2005 WWwW.onyxgroup.co.uk
Nottingham 150,000tpa Electricity & Heat (max 20MW heat) 1973 www.wrg.co.uk
Sheffield 225,000tpa | Electricity, T9MW (max) & 39Heat (max) 2006 www.onyxsheffield.co.uk
Dundee 120,000tpa Electricity, 8.3MW 2000 www.bbcel.co.uk
Wolverhampton 105,000tpa Electricity, 7MW 1998 www.mes-e.co.uk
Dudley 90,000tpa Electricity, 7MW 1998 www.mes-e.co.uk
Chineham 90,000tpa Electricity, 7MW 2003 WWW.onyxgroup.co.uk
Kirklees 136,000tpa Electricity, 9W 2002 www.sita.co.uk

Douglas (Isle of Man) 60,000tpa Electricity, 6MW 2004 www.sita.co.im

North East Lincolnshire 56,000tpa Electricity, 3MW & Heat, 3MW 2004 www.groupe-tiru.com
Shetland 23,000tpa Heat 2000 www.shetland.gov.uk
Isles of Scilly 3,700tpa MNo energy recovery 1987 www.scilly.gov.uk
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SELCHP Energy from Waste facility, London
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Imperial College

Schematic diagram of the SELCHP EfW plant London

1 Collection vehicles 9 Steam boiler 17 Air-cooled condensers 1%
2 Refuse bunker 10 Superheater 138 Ash discharger

3 Cranes 11 Economiser 19 Residue handling system

4 Feed hopper 12 Gas scrubber 20 Magnetic separator

S Hydraulic ram feeders 13 Bag-house filter 21 Residue pit

6 Stoker grate 14 Induced draft fan 22 Lime storage silo

7 Forced draught fan 15 Turbine hall 23 ash silo

8 Overfire air fan 16 Air preheater
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Imperial College
Air Pollution Control (APC) residues London

Emissions from EfW plants are tightly controlled and monitored
APC resides are hazardous waste from cleaning gaseous emissions
European Waste Catalogue - 19 01 07* Solid wastes from gas treatment
Mixture of lime, fly ash and activated carbon

lime to neutralise any excess acid

finely divided activated carbon to remove heavy metals and dioxins
Fine particles removed by high efficiency filters

Hazardous waste - primarily due to high alkalinity

UK currently generates ~160,000 tonnes per year
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Composition

and leaching of APC residues

Imperial College

Agqua regia total Leachable metal Hazardous
metals/soluble ions ions at L/S10 landfill WAC
mg/kg mg/kg mg/kg
Al 10,000-24,000 - -
Ca 250,000-350,000 - :
Cd 100-150 - :
Co 9-14 - -
Cr 12-200 - :
Cu 350-600 1.37 3 100
Fe 3,000-5,200 - :
K 9,000-24,000 - :
Na 13,500-20,500 - :
Ni 15-35 0.271 45 40
Pb 2,500-3,500 30071 700 50
Si Nd - :
Ti 900-4,000 - :
Zn 4,000-8,500 4071 85 200
Cl- 160,000 140,000 71 170,000 25,000
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APC residue treatment and disposal

Imperial College
London

Heavy metals, high alkalinity, high soluble salt content, leachable chloride

UK options for APC residues:
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Hazardous waste landfill - fails WAC due to excessive Cl- leaching
Long-term storage in salt mines - limited capacity

Chemical treatment - mixing/reacting with waste acid
Solidification/stabilisation

Thermal treatment - vitrification

DC plasma technology supplied by Tetronics

N
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Imperial College
DC Plasma treatment process

DC hollow graphite cathode electrode
Produces stable plasma arc that is transferred to the furnace melt
Feed to plasma furnace (wt.%):

69.8% APC residues, 21.9% SiO,, 8.3% Al,O,
Melted when exposed to ~ 1500 - 1600 C
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