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Mass transfer coefficients of CO2 determination in airlift - HRAP

With regard to today's environmental challenges, there is a need to develop integrated technologies
that provide concrete solutions.  High rate algal ponds (HRAPs) are a good example: these ponds
allow wastewater to be treated by cultivating algae or microalgae that can be harvested at the end
and consume nutrients such as nitrogen, phosphorus and CO2 for their growth.
In HRAPs, the algae consume nutrients contained in the wastewater and the produced biomass
could be used in different sectors such as for biofuels production or in the food industry. Moreover,
large-scale algae cultures require important carbon dioxide supply for the growth of the biomass so
a sustainable use of the CO2 captured in industrial waste gases can be considered.

Many HRAPs are currently in  use,  but  some operating conditions  are  not  fully  optimised.  For
instance only a few studies have been carried out on the transfer of CO2 between the water and the
atmosphere in this type of basin. The present work proposes a methodology to quantify this transfer
in order to optimise the CO2 injection into the basin. The overall volumetric transfer coefficients kla
of different HRAPs are measured experimentally on small and large scales in Arlon, Belgium, and
the results are compared with those of oxygen transfer in the same HRAPs to verify a correlation
found in the literature.

This master thesis is part of the Renewable project (REmoval of NutriEnts in Wastewater treatment
via microAlgae and BiofueL/Biomass production for Environmental sustainability in Vietnam). This
project  is  funded  by  ARES (Académie  de  Recherche  et  d'Enseignement  Supérieur)  and  is  a
collaboration between the University of Liège (ULiège) and the Industrial University of Ho Chi
Minh (IUH) scheduled between May 2016 and December 2021. The  Renewable project aims to
develop  a  wastewater  treatment  system  that  uses  microalgae  in  a  HRAP in  the  Ninh  Thuan
province, in Vietnam.
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Figure 1: Small-scale high rate algal pond in Arlon, Belgium.

Figure 2: Large-scale pond in Arlon, Belgium.


