
Energy Recovery From Fatbergs
Professor Raffaella Villa



Content

• Why are we interested in fatbergs?
• What are fatbergs?
• Where do they come from?
• How do they form?
• Energy from fatbergs



Impact at the 
treatment plant

Sewer overflows

Water pollution

Water UK, 2017

Why are we interested in fatbergs?

FOGs and         

un-flushable cause 

80% of 366,000 

blockages

Sewer blockages
Pumping station failure

£ 88 million 

clean-up costs 

for the UK 

water industry 



Fatbergs around the world

Baltimore (2017) 140 tonnes, 
discharged about 4.5 million liters of 
sewage
Detroit (2018) 190 tonnes, 30m long

New South Wales (May 2020)
1 tonne, and 35% increase in 
blockages

London (2014),130 tonnes, 250m
Sidmouth (2018) 40-50 tonnes, 64m
Liverpool (2019) 90 tonnes, 84m

Sydney (2019) 500 tonnes of wet 
wipes removed from the city's 
sewer network a year

Singapore (2017) 36 sewer 
blockages/month



Fatberg composition



Where do they come from?
From our cooking activities

Palmitic 
acid C16:0

%

Oleic 
acid C18:1

%

Stearic
acid C18:0

%
Sunflower oil 6 28 3
Rapeseed oil(canola) 5 56 2
Olive oil 10 78 2
Coconut oil 9 7 2
Palm oil 44 40 4
Beef fat 27 48 7
Butter 26 28 11
Chicken/turkey fat 22 37 6
Lard 27 44 11
Salmon 11 25 4
Fatberg 69 10 9



Edible oil and fat consumption in Europe and the UK

1Includes oils and fats of vegetable, marine and animal origin. FAO (2019) Food Outlook BIANNUAL REPORT ON GLOBAL FOOD MARKETS

Technical
2.1Mt (7%) Animal feed

1.2Mt (4%)

Food
15.3Mt (51%)

Biodiesel
11.4Mt (38%)

Consumption in 
Europe1

30Mt

UCO Recycled 
0.9Mt (6%)

UCO Disposed
0.8Mt (5%)

Consumed
10.4Mt (68%)

Disposed in 
drains 

3.2Mt (21%)

In the UK, edible oil and fat consumption 
is about 0.5 million t/year
283,000 tonnes of which are used for 
food production

UCO Recycled 
17,000 t/year  

(6%) UCO Disposed
14,000 t/year  

(5%)

Consumed
193,000 t/year (68%)

Disposed in 
drains  

59,000 t/year 
(21%)



But maybe also from somewhere else…

Stearic acid, oleic acid, myristic acid, and palmitic acid are used to manufacture 
cosmetic creams, cakes, soaps, and pastes.

Fatty acid salt use in 

2018 was estimated 

at 0.8 Mt/year in 

Europe. 



How does a fatberg form?

Time

Biofilm

Trace organic/inorganic

Microbial cells

FOG

At least five reactions: 

1. Fat solidification
2. Free fatty acid saponification
3. Biofilm formation
4. Protein precipitation
5. Starch? 

https://eandt.theiet.org/content/articles/2021/02/festering-
fatberg-the-weight-of-a-small-bungalow-removed-from-london-
sewer/

https://nypost.com/2019/10/30/bus-sized-
fatberg-cleared-from-london-sewer/



1. Fat solidification

Animal vs vegetable fats



2. Saponification or soap formation

http://4.bp.blogspot.com/-Gf4BKkmnXbU/UbtDEheIQXI/AAAAAAAAANg/68aqBbZxQVs/s1600/making+soap.jpg

+ +

Fat Ash/lye Heat

=



Or from sodium to calcium soaps….



Fat summary: solidification and saponification



3. Biofilm formation

Wiley Interdisciplinary Reviews: Water Volume 3, Issue 4, pages 487-494, 12 APR 2016 DOI: 10.1002/wat2.1144 Time

Biofilm

FOG 36%

Proteins 25%

Humic substances 16%

Cell biomass 16%

Polysaccharides 16%

http://onlinelibrary.wiley.com/doi/10.1002/wat2.2016.3.issue-4/issuetoc


4. Protein precipitation

• High concentration of salt (protein salting out)
• Change of pH

5. Starch?



…and wipes to 
cement it!



FOG management
Kitchen Best 

Management 

Practice

Effective mean of 

FOG removal  
Building Regulation 2001



70.5%
11.4%

5.7%

4.7% 7.6 %

Means of FOG removal

Grease Interceptor

Nothing

Biological Dosing
Grease Removal 
Unit

Grease Trap

Thomas Collin (2019) Toward sustainable fats, oils and greases management: from waste to resource, Cranfield University EngD



What can we do with FOGs?

Value recovery in the past….



What can we do with FOGs?

BIODIESEL

©  Raffaella  V illa

ANAEROBIC DIGESTION = BIOMETHANE



Energy recovery from FOGs

Approx
95,000 tonnes/year

from the 
Thames Water catchment



Energy recovery

Thomas Collin (2019) Toward sustainable fats, oils and greases management: from waste to resource, Cranfield University EngD

Less water, more heat



Energy recovery from FSE at catchment

Used oil     Grease     Fatberg     Pumping   WWT       Sewage    
traps/GRU                    station       plant                         sludge

Collin T., Cunningham R., Jefferson B. and Villa R. (2020) Characterisation and energy assessment of fats, oils and greases (FOG) waste at catchment
level. Waste Management, 103, 399-403.

Removing at source would produce up to 222 GWh/year as 
biogas, around 19% of the company energy needs 



Co-digestion with sludge
490 GWh·year-1

487 GWh·year-1

27 GWh·year-1

About 43,000 homes!

Energy recovery from households



…the cleaner the better for energy recovery!



FOG Ltd

The ‘FOG’ group and the sponsors
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