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Andres Almozara Garcia, Arnau Gasset Franch and Jordi LIimos Turet.

~ [INTRODUCTION

The main purpose of the plant is to remove wastes resulting from the anaerobic digestion of pig manures. The effluents *
from this process are rich in nitrates and phosphates that, in excess, they becomes dangerous pollutants. In this paper it

IS proposed the use of microalgae as bioremediation organisms, since they are able to assimilate both components while
consuming CO2 and produce a valuable biomass. Given the chemical composition of the biomass, It intend to carry out an
ABE fermentation, with the consequent production of acetone, n-buthanol and ethanol, thus making profitable the plant costs.

Tutor: Carles Sola i Ferrando

Elimination N and P from water.

o Substitution EDAR tertiary treatment.

e Production n-butanol, acetone, ethanol.

e Renewable source energy.

* Greenhouse-gas reduction (CO2 consumption).
* Creation of sustainable production systems.

_ MICROALGAE CULTURE
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MICROALGAE RECOVERY
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Nitrogen total Phosphorus Ratio N/P

(mg/l) total (mg/l)
Initial flow 230 32,6 15,65

[ sections

F. Section 1 198 28,3 15,5
F. Section 2 167 24 15,4
F. Section 3 135 19,7 15,2
F. Section 4 104 15,4 15
F. Section 5 T2 11 14,5
F. Section 6 4] 6,8 13,4
Final flow 9,4 2

3.6 hectares extension
Productivity 3.65 g/l-day

Production of 2715 kg/day

— ABE FERMENTATION

Clostridium acetobutylicum
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DOWNSTREAM

Distillation train
- Butanol 99.7%

Acetona 99.5%

Ethanol 96 %

Reduction of 50% of total
consumption compared to
conventional technology

__ CONCLUSIONS

— ECONOMIC ANALYSIS
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_ ENVIRONMENTAL ANALYSIS

Elimination of N and P: Neither eutrophication
nor ground water leaching
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A serious environmental problem is solved effectively and
sustainably.

The use of microalgae as bioremediation system proves to be
very effective and potentially applicable.

ABE fermentatios, as a strategy of biomass revaluation and
production of biofuels, has many advantages but it must
overcome some technical obstacles.

* Avoid formation of biofilms: Use of closed systems cultivation.
— Reduction of land needed

* Butanol is high energy biofuel and it's not corrosive for engines.

« Use of engineering clostridium strains.

* Improvement of ABE products recovery systems.
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