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Mechanical Biological Treatment

• Umbrella term for systems that use mechanical and 
biological processes to sort and treat MSW

• An old approach with a new name and a more targeted 
application
– An integrated approach yielding: materials, composts, energy 

(e.g. RDF)
– Great interest in the 1970s, e.g. in the UK: Byker and Doncaster
– Use of biodegradation as a pre-treatment for landfill?
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Unit (Component) Processes

• Mechanical
– Screening

• Size
• Density
• Shape

– Electromagnetic
• Ferro-magnetic
• Eddy currents

– Shredding
• Pre-treatment for screening
• Pre-treatment for 

biodegradation
• Pelleting / Milling

– Drying
– Mixing
– Others (e.g. pulping)

• Biological
– Aerobic (thermophilic)

• Composting
• Drying
• “Digestion”
• Maturation / curing

– Anaerobic (thermophilic / 
mesophilic)

• For methane
• For ethanol

– vermicomposting
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Broad Classes

Front end pre-shred or pre-screen

Materials 
separation

wet, dry

O/P Materials Fe, nonFe, paper, plastic, fuel, 
aggregate

Bio-process & 
refining

Aerobic, anaerobic, hybrid

O/P of bio-process “compost”, aggregate, low OM fraction, 
high CV fraction, methane



www.r3environmental.com 6

Many Possibilities

• In practice particular combinations work efficiently
– E.g. pre-shred + wet separation + AD
– Pre-screen + dry separation + compost / RDF

• Combinations are driven by the nature of the input and 
the availability of applications for outputs
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For example…

Mixed MSW

Material RDF Compost

Hard to sell
So…

Screening

Lights Heavies

RDF Low BMW residue
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MBT in England

• Greenpeace  and Lib Dem favoured
• Can recover value from and treat MSW residuals
• Potentially an effective solution for LAs
• Significant institutional obstacles
• Clash of perceptions – having ones cake and eating it

– Don’t want landfill, don’t want thermal MBT only
– Don’t want low grade products lack of investment in 

developing MBT opportunities
– Don’t think low grade products contribute to recycling targets 

so why bother with MBT
– MBT may not even be sufficient for landfill pre-treatment

• If there is less landfill and MBT is too difficult only 
incineration is left
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Rate of Recycling in England

Over 1 million 
tonnes MSW 
composted in 
2002/3, and 
17.7% 
recycled in 
2003/4

Defra 2004 5 

1.66 million 
tonnes overall 
composted in 
2001/2 in the 
UK

TCA  2004
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Information 

1. ENDS Report 361, Feb 2005 pp 25-28, www.endsreport.com

2. DTI (2005)Eligibility of Energy from Waste - Study and Analysis. 
The Options for, and Implications of, Amending the Renewables
Obligation Eligibility Rules for Energy Recovery 
from Mixed Waste. Ilex Energy Consulting March 2005 DTI, 
London, UK. www.dti.gov.uk

3. Juniper Consultancy Services (2005) Mechanical-Biological 
Treatment: A guide for Desion Makers,Proceses, Polices and 
Markets. Sita Environmental Trust, Falfield, South Glocs, GL12 
8PT. http://www.juniper.co.uk/Publications/downloads.html

4. www.compostinfo.info also for Sita Environmental Trust
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SWOT
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Strengths

• Well characterised technologies with extensive past 
experience

• Potential to generate large volumes of recyclates and 
divert large amounts of BMW from landfill

• Greenhouse “positive” – well not actually proven yet
• Not landfill / not incineration!
• Design to fit local circumstances
• Adaptation is possible
• Failures are less likely to be catastrophic
• Potential to address wider environmental issues, e.g. soil 

carbon
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Weaknesses

• A lot of past work is ignored / much re-inventing of 
wheels is in progress

• History of poor operational control; lack of validated 
performance information and verified demonstration 
studies, plus some major failures

• Products are typically “low” grade
• Disconnect between system suppliers / designers & (a) 

feedstock suppliers, and (b) those who can use outputs
• Lack of application of “technical” knowledge to process 

design, and a lack of investment in “science” – classical 
problems in a low margin industry

• Environmental impacts may not be much reduced 
compared with landfill / incineration
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Opportunities

• Versatilility – design to fit local circumstances
• Flexible – can “bolt on” processes to a “core” system
• Volume – may be a major MSW treatment route
• Co-treatment opportunities (e.g. with sewage sludge, 

with trade wastes etc)
• Verifiable and measurable outputs (and emissions)
• A range of “lower grade” uses
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What Are Lower Grade Materials

• Composts produced from less easy feedstocks, such as 
mixed MSW or from process residues, e.g. green waste 
compost oversize

• These could be capable of beneficial use
– Land restoration
– Contaminated land remediation
– Non-food crops, e.g. energy forestry
– Habitat management
– Soil manufacture

• No clear benchmark
– Concerns over contaminants for some materials
– No consensus on what constitutes “benefit”

• No use may not be sustainable development
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Threats – Inappropriate design and 
operation

• Process risks 
– Stability
– Sanitisation
– Emissions 
– Robustness

• Product risks
– Biological (pathogens)
– Chemical (toxic substances)
– Physical (inerts, sharps)
– Fitness for purpose (e.g. appearance, conductivity, 

heterogeneity)
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Key Process Dynamics

TemperatureTemperature
5555ooCC

MoistureMoisture
ContentContent

Aeration Aeration 
(air flow / oxygen)(air flow / oxygen)

See 

www.compostinfo.info
Squeeze test  ~ 60-70%

Air to control temp is >> 
air needed for microbial 
processes

ABP regs may 
want more
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Threats - Institutional

• Lack of bench marks / standards – what is “beneficial 
use”

• Lack of recognition of its use in recycling targets – e.g. 
for recycling in landfill (e.g. displacement of virgin 
materials for cover and drainage)

• Confusion over its “sustainability” and its impacts as a 
process

• Lack of verified demonstration projects
• Lack of transparency in process claims
• Lack of investment in developing end-uses / enhanced 

products
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Challenge - Avoiding a Climate of 
Uncertainty

• Not good for those who might use or develop uses for 
recovered materials

• Not good for investors in systems
• Not good for optimising processes from a sustainable 

development standpoint
• Not good for those looking for security in waste 

management
• a missed opportunity for MBT
• Good for the incinerator lobby
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How?

• Making explicit the optimal role for MBT in modern waste 
management
– What is the likely quality of outputs given the likely economics
– How can those outputs be used acceptably
– How do they fit in with landfill and energy recovery
– What is the most “sustainable” way forward for dealing with 

residual wastes given the limited choices available
• MBT needs a CLEAR role in waste management policy 

with regulations and rewards that do not contradict this
• The use of MBT materials must be compliant with other 

policy interests (e.g. soil protection, risk management)
• This policy statement is an absolute pre-requisite
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From the Policy

• Acceptable uses 
• Acceptable operations

benchmarks and standards
flagship projects and demonstrations
clarity and stability
the technical specification: what must be achieved
markets for process and products
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We have seen this work for “green 
compost” in the UK

• Clear policy
• Standards (PAS-100, HACCP, ABP)
• Process case studies
• End use case studies
• It’s not been perfect but steady progress is being made
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Policy Needs

• Good technical information
– Process inputs, outputs and emissions
– Process cost versus product quality
– End-uses of materials – in particular biological treatment 

residues
– Risk assessment / sustainability appraisal
– Some good case studies
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Conclusions

• MBT could have a major role in modern waste 
management.  It offers a sustainable technology closing 
the loop between human wastes and soil. Technologies 
are widely available

• A clear policy view on the most beneficial way of using  
MBT, based on costs and benefits, is a pre-requisite for 
its use

• This must be followed by the setting of clear standards 
and the development of a transparent demonstration and 
technical information programme

• It may be premature to make large investments in the 
absence of such a clear policy position, which leaves 
incineration as the only viable alternative to landfill
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r3 interests

• Information, research, feasibility studies
• Integration of composting and land restoration and use
• Example projects

– www.compostinfo.info
– AquaTerra
– Lower grade composts project
– Markham Willows Project

http://www.compostinfo.info/
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