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® = Microalgae for bioenergy production
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Biodiesel & Bioethanol

Require high quality biomass

Axenic microalgae cost (5-20 €/kg)
Need for methanol (transterification)
Need for Energy-intensive distillation
Glicerine as byproduct

Biodiesel

Use of residual biomass

No need for microalgae drying
Simple Technology

Nutrients Recovery Potential
No additional waste
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* Few Systematic studies exploring the Biochemical
Methane Potential (BMP) of microalgae
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= Strong cell walls &> Low CH, productivities




Enhancement of the Anaerobic Digestion of Microalgae

Strategy S
Ll CELL DISRUPTION PROCESSES '
IMPROVE THE HYDROLYSIS:
Solubilisation of the organic matter
of microalgae in order to make the Electri city

organic compounds more

biodegradable Generation
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High pressure homogenizers

Impact grinding What’s the most
Stirred ball mills -

Ultrasonic homogenize! effective pre-
High performance pulses treatment for

Lysat centrifi~a
Gam

microalgae?

Thermal hydrolysis
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_Objective 1:
Evaluation of the Influence of Substrate/Inoculum
Ratio, Microalgae Concentration, Microalgae

species on the BMP

Objective 2:
Evaluation of the Influence of microalgae pre-
treatment on the BMP




Materials 8 Methods _




Materlals& Methods
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- Thermal hydrolysis
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Monitoring
= CODt & CODs
= NH,*
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Figure 1: Time course of methane productivity at a S/l ratio of 0.5 (¢), 1 (W) and 3 (A)

Microalgae species do matter
Optimum S/I to determine the BMP = 0.5

Microbial inhibition at a S/l of 3
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Figure 2: Time course of CH, productivity at 3gTS/kg; (0), 10gTS/kg (M) and 20gTS/kg (><);

Microalgae species do matter

Optimum biomass concentration of 20 g kg TS~




_Results & Discussion

Table 1
Influence of the S/I ratio and biomass concentration on the final ammonium concentrations, ammonium released and biodegradability for microalgae A (VS/TS = 0.79), B (VS/
TS=083)and C (VS/TS=050).

Microalgae S/ ratio TS concentration Total ammonium Ammeonium released Ammonium released Biodegradability
:gl'kg:' :mg'Nl' L:' :mg Nllgvsal,;ae )ddod:' :mg Ni'gvsal,_:x- ellmma(c) (%)
A 0.5 10 11595 1181 1707 702
1.0 10 9517 1021 1495 682
3.0 10 697 £ 16 8413 1563 54%1
1.0 20 14855 480 79%1 60 =
1.0 3 393 +40 80%3 128+8 62%1
B 0.5 10 10797 1033 344+ 10 302
1.0 10 817 81 283 272
3.0 10 56147 648 25131 2620
1.0 20 1331221 312 937 3320
1.0 3 374 11 67 x4 346+ 28 200
C 0.5 10 1141 £33 648 979 662
1.0 10 848+ 34 487 796 60+4
3.0 10 594 +23 50%3 1026 500
1.0 20 11388 191 27%1 701
1.0 3 33312 134 227 590

Final [NH,*] < 1500 mg N/L - No inhibition
No correlation of NH,* release with S/I , [biomass] or type

of microalgae
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Pretreatment Sp (%) Pretreatment
Control 0 Cont rol
U1 14 L1
Uz 28 —
U3 30 L3
U4 32 LM
Bl 11 E;
B2 0
T1
T1 0 T
T2 ‘L 16 T3
= 32
Pretreated microalgae C
Pretreatment 5o (X) M-NH;" (mg/L) TH [mg/L)
Control 0

1 30
o2 36
3 57
4 62
Bl 29
B2 29
T1 38
T2 39
T3 40

TN also increases at increasing energy inputs

Nitrogen release mainly as organic N
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TH supported best CH, production rates during the first 4 days
Biological pre-treatment reduced the final CH, productivities

Highest Increase in final CH, productivity for THat 170y 140 °C
No effect of energy input during ultrasound
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TH supported higher CH, production rates during the first 4 days
Biological pre-treatments reduced final CH, productivities

Highest Increase in final CH, productivity for THat 170y 140 °C
No effect of energy input during ultrasound
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TH supported best CH, production rates during the first 4 days
Biological do not increase final CH, productivity

Decreased CH, productivity at increasing T
No effect of energy input during ultrasound
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. Microélgae species significantly Influences 6H4 productivity
(190-400 mL g VS-1)

An optimum S/l of 0.5 for BMP assays

NH,* released was independent from the S/I ratio and
microalgae concentration

No correlation between the solubilization factor and CH4
productitivty

Thermal hydrolysis the most effective Pre-treatment (60%)
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