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Anaerobic digestion

Agroindustrial waste —
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_ _ Anaerobic fermentation
Agroindustrial waste _

1. Hydrolysis [ COMPLEX ORGANIC MATTER ]

Fermentative Bacteria
A 2

LONG CHAIN FATTY
[ AMINO ACIDS ] [ ACIDS ]

SUGARS

2. Acidogenesis

pH 5.5-6.0

Fermentative Bacteria

3. Acetogenesis N ¥
A/ \\s

Acetogenic Bacteria
[H2 + COQ] >| ACETATE |

Methanogenic ArchaV
pH 7.0
4. Methanogenesis

Key parameter: pH Y
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Acetic acid (C2)

Propionic acid (C3)

Isobutyric acid (iC4)|  Volatile
Butyric acid (C4) Fatty Acids
Isovaleric acid (iC5) (VFAS)
Valeric acid (C5)

\ ; Anrobic_: (ftor Caproic acid (C6) )
Operational conditions:
- T=25°C NO pH adjustment
CSTR| OLR=3gVvS/d-L
HRT = 8 days - pH adjustment (NaOH)
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Characterization of agroindustrial waste

Cucumber Tomato Lettuce
TCOD (g/L) 552 7.2 68.6 = 6.8 552 = 10.2
SCOD (g/1.) 307 £ 1.1 45.0 &= 4.5 3577 £ 5.8
TS (g/1) 304 &£3.0 415 £ 2.7 396 £ 0.5
VS (g/1.) 272 £30 343 £0.9 348 &£0.2
TN (g/1.) 1.04 £ 0.11 1.08 &= 0.95 1.50 &£ 0.97
SN (g/L) 0.21 % 0.02 0.13 =% 0.02 0.24 % 0.03
NH,*-N (g/L) 0.03 = 0.01 0.03 = 0.01 0.03 = 0.02
pH 5.2 0.2 39 =0.1 5.5 0.2
2CH (w/w) 65.5 £ 9.1 527 £ 12.5 63.4 &£ 4.8
%oProteins (w/w) 227 £ 4.2 18.6 = 8.5 237 £03
%Lipids (w/w) 1.4 = 0.2 113 %+ 2.0 1.4 +£0.9
%Ash (w/w) 104 £ 2.3 17.4 £ 5.2 129 £ 04
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Volatile fatty acids production

EHC2 BC3 mi-C4 mC4 mji-C5 m(C5 mC6 eBioconversion
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Volatile fatty acids production
HC2 EC3 mi-C4 EHC4 mi-C5 mCS5S mC6 eBioconversion
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Microbial community analysis: PHYLUM
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Microbial community analysis: PHYLUM
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~ Microbial community analysis: GENUS
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TAKE HOME MESSAGES

 Agroindustrial wastes are valuable resources for VFAs
production

* Process efficiency is highly related to pH

 Bacterial community specialized in carbohydrates degradation
can be promoted

 Firmicutes is a key bacterial phylum for maximizing VFAs

production
14
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