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Waste Hierarchy and Energy from Waste (EfW)

There are two routes for extracting energy from waste.

Food and drink material hierarchy Most preferable option . ]
But, only the organic fraction of waste can be used.

Prevention

* ‘Waste of raw materials, ingredients
and product arising is reduced -
measured in overall reduction in waste.

_ P e

+ Sent to animal feed

A

AOpti mum temperature & ambient
A Produces gas rich in CH,

* Waste sent to anaerobic digestion; or A The CH, is then burned:

* Waste composted A CH4 + 202 Y CZG-ZHZO m'/-890 k\].mOI-l

Incineration of waste

' with energy recovery
——— Incineratiof_gasification, pyrolysis
‘ v s W cinerated without A MUSt be SOI' IStUI’e)

o Vsl entto ndhll A High temperature = 550 OAC  T300 (system specific)
gonglosewer A Waste is ultimately burned:

AC+0,Y CO qH-394kI.mol!

AH,+ 1,8 KO qgH-242kI.mol!

A Along with other pollutants

Least preferable option

WRAP. 2017. Estimates of food surplus and waste arisings in the UK (online). Accessed 19t March
2017. Available from: http://www.wrap.org.uk/sites/files/wrap/Estimate2@h_the_UK_Jam7.pdf
Advanced Energy from Waste

i%. Loughborough #InspiringWinners since 1909

7 University




Bahrain Municipal Solid Waste (MSW) Generation

1 Data from 2000 to 2006 1. Hoornweg, D., Bhgda-Tata,_P. What 2
6 a waste: a global review of solid waste 1.5
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What do we mean by Agenerationo?

A Audited mass of waste only ?
A How much is unaccounted (litter and ocean pollution)?
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Assessing Bahraindos Ener g\

Composition of MSW generation in Bahrain and Other Regions of the World

1. Latin American Countries 2. South Asia Countries 3. OECD Countries 4. Bahrain
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A More information on composition is needed before selecting EfW routes, 33% paper
20% organic
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et o ut. I s e IS Nresour ceo, S ome sor?t?bmarg

- t
pre-treatment will likely be needed 60% at least could be used

and sepa

1, 2, 3. Leckner, B. Process aspects in combustion and gasification Waste to Energy (Wte), Waste Management, 37, 2015, pp. 13-25.
4. Blanchard, R., Albuflasa, H., Musa, |., Radu, T., Thomson, M. An evaluation of Waste management for Energy Recovery for Bahrain, 7th International Conference of Solid Waste Management
(IconSWM 2017), Hyderabad, India, 15th-17th December 2017.
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Biochemical Energy from Waste: Anaerobic Digestion

A What kind of waste can be used?
I Food and drink
i Processing, agricultural residues, and crops Existing biogas facilities in the UK
i Sewage sludge

A What are the benefits?
i Biogas generation

I Diverts waste from landfill od
i Nutrient recovery 3& gl 4
A What are the uses of biogas? o
i Heat, electricity, combined heat and power (CHP) gresar
A A Solution for Bahrain? O crken
I Existing water treatment works and production of sludge Waste Plants L
i Food waste easy to separate R
i Temperature ©resteny
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Severn Trent Water- a good example to follow

Sewage gas AD & CHP
55 engines on 34 sites (36.5 MWV/)
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A Versatile renewable energy
portfolio

A 100% of sewage sludge
processed using AD
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Data: Severn Trent Water.
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Biochemical EfW T Digestate (after processing)
Liquid  Solid [1]  f h |

Liquid Digestate
A (6% dry solid)
A Can be stored until it can be |

recycled on the land

Solid Digestate

A (25% dry SOIId) Liquor product - 6% DS Kg/m3 Dewatered product- Kg/t FM Kg/t DS
A Is sold to third-party farmers [~ sora 55 2% b !
P05 total 13 ‘N total 6.0 24
K,O total 65 P,0; total 6.0 24
NH,N total 2.8 K,O total 55 22
NH,N total 212 8.8

1. Data: Stoke Bardolph Waste-water Treatment Plant, UK, Severn Trent Water.
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Coleshill plant: biogas from food waste

A Plant opened in 2015, can process up to 50,000 tonnes of food waste The plant accepts food waste from:

A The energy output 2.4MW (electricity required to power over 4,000 A e 2l @ i
homes for a year) manufacturers and food
A It produces a high quality bio-fertiliser for use on farmland. processing companies;

A Hospitality and food service
ie pubs, cafes, restaurants
and hotels;

A Local authorities (segregated
household collections);

A Schools, colleges,
universities and hospitals;

A Supermarkets and retail.

Data: Severn Trent Water.
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Minworth plant- biogas from sewage sludge
UKOs b1 ggegidplantd s

Feedstock Total input Annual biomethane Combined Heat
Type (fonnes per annum) injection (kWh) Power (kWe)

Sewage

1,825,000 63,000,000 8,500
Sludge

The facility purifies sewage gas, processing up to 1500m;j of
renewable biogas per hour

Suppling biogas to 4200 homes annually

Average flow is 450 Ml/d (5.8 m3/s)

The plant treats sludge from an equivalent population of 2.5 million
Thermal hydrolysis technology followed by anaerobic digestion
Biogas upgrading: 63% to 98% methane

Data: Severn Trent Water.
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How To Extract Energy from Sewage Sludge.....

Using Anaerobic Digestion and Combined Heat & Power

Export (20%) 1

Electrical Power

60% Methane & Biogas
40% CO,

Sludge at 38 °C
for 14 days

\mported 5°

Data: Severn Trent Water.
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Severn Trent Wateri s e wa g e wafrskffsc@ncy

6 of Our Sewage
Treatment Works
are Self Sufficient -
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