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Cheese whey

8-10 L per kg of cheese produced
190 billion kg per year worldwide

High organic load (50-100 g/L COD, 90% of
which is lactose)




Cheese whey fermentation ;

Lactose
Hydrolysis: C,,H,,O,, + H,O 2> 2 C/H,,0

Glucose Galactose

Lactobacillus sp.

Homolactic fermentation: C/H,,0, > 2C;H,O4

Lactic acid Lactic acid fermentation:
Acetic acid: C3H,0O; + H,O - C,H,O, + CO, + 2H,

Butyric acid: C3H,O5 + H,O = 0.5 ;H;O, + CO, + H,
Clostridium sp. Proplonlc acid: C;H,O5 + H, > C3H,O, + 2H,0




The dairy biorefinery
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Fermentation

UASB reactors
On-line gas monitoring (H,, CO,)
INn-line VFA extraction unit

Inoculated with autoctonous anaerobic
sludge (heat treated)




Fermentation
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Fermentation

UASB reactor Lactose —-+Lactic Acid
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Fermentation

A 35°C, pH 5.0, no extraction ¢ 35°C, pH 5.0, extraction
0 35 °C, pH 4.5, extraction W20 °C, pH 5.0, extraction
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Take-home message

The extraction system did not affect H, yield
Butyric acid can be selectively extracted
Low pH increases VFA recovery, but decreased H, yield

Low temperature can cause a shift fo ethanol
production



Bloplastics

Can be produced from fermented CW
4 g PHA / kg CW (7.5% carbon conversion)
Bio-based, bio-degradable polymers

Several applications: Packaging, cosmetics,
medicals, 3D prinfing




Bioplastics

Sheep cheese whey
230 kg CW
6.38 kgccy
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: CO, recycling



CO, recycling
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CO, recycling
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FIue gas emissi
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