AQUACULTURE OF MICROALGAE IN NEW-CALEDONIA (AMICAL):
DEVELOPMENT OF A CO, SUPPLY DEVICE FOR INTENSIVE MICROALGAE CULTURE.
ASSESSMENT OF THE DEVICE WITH CARBON BUDGET OF CULTURES IN MICROCOSM.
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Aquaculture diversificafion has been sef as a major policy by New Caledonia public authorities. In this confext, the development of mi-
cro-algae cultures has been identified as a priority. The sfudy presenfed has been co-funded by Glencore company in New Caledonia and
achieved under the program «Aquaculfure of Micro-algae in new-CALedonia» (AMICAL). The infensive microalgal culfivation requires addi-
fional CO, (1) which is expensive, thus opfimizing the supply of this gas is a priority.

Objecftives

() designing a device 1o bring dissolved CO, info microalgae culfu-
res with a minimum 1oss in armosphere,

(il) fo assess this device by carrying out carbon budget of microal-
gae culfures in microcosm.

Matferial and method

Development of the CO, safurator device. Figure 4B shows the sche-
matic flow of the device. The laborarfory and the pilof scale devices
are based on the same principle. The apparaftus consists of a fube
filled with beads, CO, and warter are infroduced af one end of the
fube and the water saturafed with CO, is recovered af the other ena.
The beads in the fube, lengfhen the water residence fime with the
CO, and increase the exchange surface befween the fwo elements,

Carbon budgeft assessment (2). The microcosm consists of a 2 liters
flask (Pyrex) closed with a silicone cork comprising three orifices in
which are inserted three glass tubes immersed in the culture medium
(Figure 2). Sampling and CO, injecfion is done by two of these fubes,
fhe third fube serves as a vent, the sampling is carried out using Q sy-
ringe with a capacity of 50 ml; two 70ml samples are faken daily. The

measures carried out on the samples are: optical density, cell concen-

fration, pH and fofal alkalinity. The day before the experiment, the mi-
crocosms are filled with culfure of microalgae from phofobioreQctor
(Figure 1).

During the experiment, the culfu-
res in microcosms was subjected
fo an irradiance of 85umolm=#-s™
The femperature of the culfure was
mainfained at 28 °C with a water
bath (Figure 2). The carbon and
nitrogen cellular content were de-
fermined using a CHN (300 Eager,
Thermo Scientific). The CO, in the
culfure was defermined indirectly
by measuring the pH and the fofal
alkalinity.

CO, enriched seawater

Figure 4 : pilote scale device

(A) and schematic flow (B)
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Figure 2 : culture of microalgae in micro-
cosm to achieve the carbon balance.
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Figure 1 : culture of microalgae
in a photobioreactor.

Figure 3 : conceptual model and carbon balance
equation.

Results and conclusion

Affer assessment of 3 devices at the laborafory scale, the most effi-
cient one have been built af a pilot size (Figure 4A).

The CO, enrichment of the culfure medium was faster with CO,, sa-
furated water compared with a conventional CO, bubbling (Table 1)

Iable 2 summarizes the carbon budgets obfained with borh CO,
supply systems. The required amount of CO,, in dissolved form, is 60%
lower than in gaseous form. The amount of carbon refained by mi-
croalgae is 92% higher when the CO,, is infroduced in the dissolved
form. The higher carbon sequestration rafe, when CO, is brought in
dissolved form, resulted in an increase in the C / N ratio of the mi-
croalgae,; the later is likely due fo accumulation of lipids or carbon-
hydrafes.

Finally, the device developed in this work, compared fo conventio-
nal bubbling device, has improved 10 fimes the fransfer of carbon in
microqlgae.

Table 1 : COQ enrichment rate 1n Table 2 : balance of CO2 assessed at the end of cultu-

the culture medium, depending re period.
on the mmput method, bubbling
rezsus concentrator. Carbon balance (mg CO,)
Treatments Yield = C./C:..
C. Cr C. t
Coz in | ou (%)
Treatments 1 » .
(mg.L ".min ") Bubbling 1214 78 <1 X 6
Bubbling 3,10 ESW 485 367 <1 X 76
ESW(l) 19,30 C,, = Carbon input

Cg = Carbon retained
G
C,ut = Carbon output (not measured)

o, Enriched Sea Water ; 2
= Inorganic dissolved carbon




