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Therefore, in the SUNRAS project, a
thorough study has been carried out
to find out the feasibility of using
microalgae base biotechnology to
recover nutrients from aquaculture
streams as well as the use of the
microalgae biomass as an additive
of fish feed.

Microalgae and aquaculture have
always been linked due to microalgae
are part of the food chain as primary
producers. Now, they play an important
role in the world of wastewater
treatment technologies [1].

In the field of aquaculture,
microalgae biotechnology is less
advanced and of the linked to
extensive systems [2] but it is
proposed as a substitute for fish
meal and fish oil [3,4].
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• It is possible to produce microalgae
biomass using streams from a fish
farming system

• Using the kinetic parameters of
biomass production and batch
nutrient consumption, it is possible
to predict the performance of the
reactor in semi-continuous operation

• The productivity obtained in a 450L high rate
algae pond (HRAP) in environmental
conditions is about 17.5 t ha-1 y-1, which is
low. Preliminary results on a larger scale
(outdoor 6000L HRAP) show a productivity of
50 mg L-1 d-1
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The aquaculture industry is in full growth and is
a major source of employment. However,
aquaculture facilities need to be improved to
increase sustainability in terms of: fish entry and
exit rate (FIFO), carbon footprint and water, and
nutrient recovery in water streams.

1 Tubular reactor

• Tetraselmis chuii
• 18L
• Controlled conditions
• 24h light
• 120 µmol m⁻²s⁻¹
• 22 ± 1 ºC
• 20 cm diameter

2 Raceway reactor

• Tetraselmis chuii
• 450L
• Environmental conditions
• 15h light: 9h darkness
• 855 ± 106 µmol m⁻²s⁻¹
• 24 ± 9 ºC
• 30 cm depth
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Figure 1: batch and semi-continuous growth of Tetraselmis chuii in tubular reactors (18L) 

RESULTS

SEMI-CONTINOUS

Predicted

Xo= 87 mg L¯¹
Xf= 175 mg L¯¹
P= 72 mg L¯¹ d¯¹  

Real

Xo= 78 mg L¯¹
Xf= 165 mg L¯¹
P= 76 mg L¯¹ d¯¹  
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" % = µ# % 1 − # %

#*+,BATCH

µ= 0.049 h¯¹
Xmax= 247 mg L¯¹
P (Productivity)= 67 mg L¯¹ d¯¹
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Verhulst model [5]

BATCH

SEMI-CONTINOUS

- = -. / 012/3 k = 1.72 d¯¹

4-
4% Real = 4.6 mgN L¯¹ d¯¹

Predicted = 4.9 mgN L¯¹ d¯¹

SEMI-CONTINOUS OPERATIONBATCH OPERATION

predicted predicted

)" # (%
" % = µ# % 1 − # %

#*+,BATCH

µ= 0.015 h¯¹
Xmax= 166 mg L¯¹
P (Productivity)= 20 mg L¯¹ d¯¹

Growth kinetics

Verhulst model [5]
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Figure 1: batch and semi-continuous growth of Tetraselmis chuii in tubular reactors (18L) 
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