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Wastewater treatment plant of HERA-Ferrara

Satellite image of the central wastewater treatment plant of Hera S.p.A. Via Gramicia, 95, Ferrara ©Google 2020
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Microalgae as a suistanable approach

Eukaryotic unicellular and photosynthetic organisms
High growth rate and biomass productivity
Ability to nutrients removal

Adaptive capabilities to environmental conditions
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I Aims of the work

1. ISOLATION 2. NITROGEN (AMMONIUM) AND
of autochthonous microalgal strains from wastes PHOSPHORUS (PHOSPHATE) REMOVAL
of TEST

Thickening on sludge surnatant by microalgae isolated
Sludge

Anaerobic digestion depuration
steps

Desiccation




1. What microalgae have been isolated from
sludge surnatants?

2. Do isolated microalgae grow well in
wastewater?

3. Can microalgae remove ammonium and
phosphates from wastewater?
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I 1. What microalgae have been isolated from
wastewaters?

... from thickening step _ ... from desiccation step

“T” strain

“D” strain

Chlorella-like



Cell density (10° cell/mL)

|2. Do isolated microalgae grow well in wastewaters?

[ Step 2: cultivation tests J
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Cell density (10° cell/mL)

|2. Do isolated microalgae grow well in wastewaters?

[ Step 2: cultivation tests J

STRAIN T STRAIN D
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|2. Do isolated microalgae grow well in wastewaters?

[ Step 2: cultivation tests J
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I 3. Can microalgae remove ammonium and
phosphates from wastewaters?

{ Step 2: cultivation tests J
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3. Can microalgae remove ammonium and
phosphates from wastewaters?

[ Step 2: cultivation tests J

T STRAIN

Thickener surnatant treatment
- 55% of N-NH,*
- 94% of P-PO,*

7o in 4 days of cultivation

Time (days)

B C = modified
synthetic medium

B T = Sludge
surnatant

7 9

Time (days)
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I 3. Can microalgae remove ammonium and
phosphates from wastewaters?

[ Step 2: cultivation tests J
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|4. Is It possible to cultivate microalgae on large scale
f?

‘ Step 3: PBR cultivation \

STRAIN D cultivated in open 20L- photobioreactor in not-diluted sludge surnatant
N and P removal tests
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| I Conclusions

Good adaptability in sludge effluents

N\

High nutrient removal ability

\

These microalgae are good candidates
for large-scale cultivation as a tertiary

treatment iIn HERA-Ferrara wastewater
treatment plants.
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Conclusions

Next perspectives...

Study microalgae-bacteria interactions

Cultivation tests on other isolated microalgae

Search for the best growing conditions for large-scale
cultivation
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