
Medium Chain 
Carboxylic Acids 

(MCCAs)

Development of a valorization process for a complex feedstock  

Solid 
fraction

Liquid 
fraction

Biomethanisation Extraction 

Methane Bio-based 
chemicals

Bio-based 
polymers

Conditions
Inoculum : wastewater
sludge - Oligo elements –
Phosphate buffer – pH7 –
H2 – exogenous EtOH
addition – Schott Bottle 2l
– Mixed Liquor Volume Ref
0,18l – 35°C – 120 RPM

① ② ③

HRT (days) 7 7 14

Feed (gCOD/lVRef) 100 50 100

OLR (gCOD/lVRef.D) 79.50 39,75 39,75

Analytical methods:
Gas fraction : Pressure by gauge methods, composition by GC-TCD - Liquid fraction : COD by Spectroquant® kit and metabolites by GC-FID -
Solid fraction : DM (105°C), VS (550°C) , COD method6

Residues

Cogeneration

Heat Electricity

Medium Chain 
Carboxylic Acids

CNG Alkane

Alcohols
PolyHydroxyAlcanoate

(PHA)

Esters

Aldehydes

Fertilizer

③
HRT 14 D – 100gCOD/l

①
HRT 7 D – 100gCOD/l

②
HRT 7 D – 50gCOD/l
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Research aim
1. Is the production of MCCAs achievable in a semi-

continuous fermentation process thanks to a Mixed
Microbial Community (MMC) and a complex substrate?

2. Does the Organic Loading Rate (OLR) and Hydraulic
Retention Time (HRT) influence the carboxylate
production?

3. Does ethanol directly influence the elongation of SCCAs
to MCCAs?

MCCAs fermentation Results

Bioconversion yields

Fig 1 - 3: pH evolution (grey
cross left axis), neutralization
with KOH 2M (blue circle
right axis in molOH-/lVRef) and
substrate addition (Brown
square right axis in
kgCOD/lVRef) in the three
conditions (①②③).

MCCAs fermentation

Fig 4 – 9: Amount of
metabolites produced or
consumed expressed in
gCOD/lVref during all the
fermentation in the three
conditions (①②③). Global
analytes production and
specific zoom on MCCAs
production respectively fig 4,
5, 6 and fig 7, 8, 9.

Fig 11: a. Conversion ratio of the CODIN to respectively identified analytes, MCCAs,
VFAs and alcohols expressed in (gCODx/gCODIN)*100. b. Conversion ratio of the
CODIN to hexanoic acid (C6) expressed in (gCODC6/gCODIN)*100.

Conclusion

1. BSG  SCCAs  MCCAs ✓

2. OLR ↗ MCCAs ↗
HRT ↘ MCCAs ↗

3. EtOH ↗  MCCAs ↗

Process flow chart
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From Belgian agro-industrial residues to bio-based chemicals:
Semi-continuous fermentation of brewer’s spent grain by mixed microbial community
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BSG Fresh Matter Composition

Dry Matter105°C 23,2 %FM

Volatile Solid550°C 95,9 %DM

Lignin 4,8 %DM

Hemicelluloses 33,4 %DM

Cellulose 17,9 %DM

Starch 7,0 %DM

Soluble sugars 0,8 %DM

Proteins 25,1 %DM

Minerals 4,1 %DM

Other 7,0 %DM

Brewer’s Spent 
Grain (BSG)
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Fig 10: Total BSG added during the
fermentation in gCOD.
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