
Base catalysed bio-diesel - batch

Oil

Mix
6:1 methanol £63 

ton-1 oil
NaOMe £8 ton-1 oil

• 250,000 ton year-1 of oil
• 305,000 ton year-1 reactants
• 12 reactions a day
• 0.21 ton MeOH ton-1 oil

• 70 ton per reaction
• CapEx £69 million

Heat
60 C for 90 min

27.9 
kwh ton-1

Phase 
separation

Glycerol
Methanol

Water
Soap (from FFA)

Crude bio-
diesel

Distil volatiles

Methanol 
0.1 ton, ton-1 oil

460 kwh ton-1

Water

Distil
1380 kwh ton-1water

methanol

Soap
Glycerol

0.11 ton, ton-1 oil 

Purify
vacuum dry

Ion exchange
filter

Distil (WCO only)
70 kwh  ton-1

bio-diesel
1 ton, ton-1 oil

Waste



Acid catalysed bio-diesel - batch

Filter oil

Mix
10:1 methanol 
£106  ton-1 oil

MeSO4 £5 ton-1 oil

• 0.355 ton MeOH ton-1 oil
• Patented process – £50,000 licence
• CapEx – £124 million

Heat
120 C for 120 

min, 5 bar
80.5 kwh ton-1

Phase 
separation

Glycerol
Methanol

Water

Crude bio-
diesel

Distil volatiles

Methanol 
0.25 ton, ton-1 oil 

460 kwh ton-1

Water

water

methanol

Purify
vacuum dry

Ion exchange
filter

Distil (WCO only)
70 kwh  ton-1

bio-diesel
1 ton, ton-1 oil

• 250,000 ton year-1 of oil
• 340,000 ton year-1 reactants
• 9.5 reactions a day
• 98 ton per reaction

Waste

Distil
1380 kwh ton-1

Glycerol
0.11 ton, ton-1 oil



Enzymatic catalysed bio-diesel - batch

Oil

Mix
methanol drip fed

£33 ton-1 oil
lipase £100 ton-1 oil

• 250,000 ton year-1 of oil
• 280,000 ton year-1 reactants
• 4 reactions a day
• 200 ton per reaction

• 0.11 ton MeOH ton-1 oil
• CapEx £54 million

Heat
50 C for 300 

min
20.1 kwh ton-1

Phase 
separation

Glycerol
Methanol

Water

Crude bio-
diesel

Unreacted 
10%

Distil volatiles
Methanol 
(negligible)

Water
Distilwater

methanol

Purify
vacuum dry

filter
Distil (WCO only)

70 kwh  ton-1

bio-diesel
0.9 ton, ton-1 oil

Glycerol
0.11 ton, ton-1 oil

Unreacted oil (mix 
of FFA and 
triglyceride

0.1 ton, ton-1 oil

Waste



scMeOH bio-diesel - flow

Oil

Mix
40:1 methanol 
£420 ton-1 oil

• 1.4 ton MeOH ton-1 oil
• CapEx – £674 million

Heat
300 C for 10 min, 80 

bar
Heat 251 kwh ton-1

Pump 92.8 kwh ton-1

Phase 
separation

Glycerol
Methanol

Water

Crude bio-
diesel

Distil volatiles

Methanol 
1.30 ton, ton-1 oil 

460 kwh ton-1

Water

water

methanol

Purify
vacuum dry

filter
Distil (WCO only)

70 kwh  ton-1

bio-diesel
1 ton, ton-1 oil

• 250,000 ton year-1 of oil
• 600,000 ton year-1 reactants
• 144 reactions a day
• 11.4 ton per reaction

Waste

Distil
1380 kwh ton-1

Glycerol
0.11 ton, ton-1 oil



Soap options

Glycerol

Soap
Glycerol

0.11 ton, ton-1 oil 

Acid splitting

FFA

Glycerol

Soap
Glycerol

0.11 ton, ton-1 oil 

Salt splitting

Soap



Glycerol options

Sell for AD
£100 ton-1 

Glycerol
Low purity

Glycerol
Low purity

Glycerol
High purity

Distil
345 kwh ton-1

Sell for
£250 ton-1



Oil pre-treatment

Oil with 
solids

Filter

Oils

solids

Fatty food 
waste

Splitting tank

Aqueous 
stream 

foodstuffs

Oils


