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Microalgal Biomass Production by Substrate-based Cultivation

=

= 1t i *
Ko YOSHIMURA

4

K H B I
Yui NAGATA

%

BZAEEE (BF) TIE CCUSHEMD UV &ED & U THMAIRIAIC L 2/N1 ¥ AEEDOMEICI ) A TE 7=,

B4 IEMEREZE S VO EERMICEBL,

ChEe AREEEICERT 2 20 ORMERET- TV

%3, ChETICHBONLEZRRD S B, B4OWMMREIC T 2EMRRAZEDEROKRE, EHERERE
BEREEBEORRE, NMATIEEMENY I 2L -3 I DVWTEBICENT %,

Abstract

Nippon Steel Corporation has been researching biomass production using microalgae as one of
the CCUS technologies. We have focused on a culture technique called substrate-based cultivation
and are developing technology to apply it to large-scale cultivation. Among the results obtained so
far, we will briefly introduce the study of the application of substrate-based cultivation to various
microalgae, the development of a solid-phase surface culture device, and the simulation of biomass

productivity.
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Schematic illustration of substrate-surface culture
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Microalgal strains and medium used
Microalgal species Strain No. Medium
Arthrospira platensis NIES-39 SOT
Haematococcus lacustris NIES-144 AF-6
Botryococcus braunii NIES-836 AF-6
Parahlorella kimitsuensis - MA/IMK
Dunaliella salina NIES-2257 MA/IMK
Phaeodactylum tricornutum NIES-4392 MA/IMK
Nannochloropsis oceanica NIES-2146 MA/IMK
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Schematic view of culture case
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Schematic view of small-scale experiment
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Culture period [d]

M4 N1FATIXEDOHRE
Time-course change of biomass density
See the following table for legends. Error bars indicate
standard deviations (n=3).

w2 FHMOEZEOH,S IHBICHTDINAF Y IEEMN
Biomass productivity of microalgal strains from dayO to
day3

Legend Microalgal species [g/m?/d]
o Arthrospira platensis 12.0
° Haematococcus lacustris 10.1
m] Botryococcus braunii 2.60
] Parachlorella kimitsuensis 10.5
A Dunaliella salina n.d.
A Phaeodactylum tricornutum 2.98
& Nannochloropsis oceanica 9.04
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Conceptual view of substrate-surface culture apparatus
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Schematic illustration of substrate-surface culture ap-
paratus
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X7 EEEEICEIIRBROBF
Photograph of culture apparatus during experiment

X8 AMLEDHMRIE/NI AT EANT TRINT BT
Collection of microalgal biomass on glass filter by scraper

K3 EEERICBIINA A IEEM
Biomass productivity of cuture experiment

. Biomass
. . Culture period .
Run No. Filter position (d] productivity

[g/m*/d]
1 Left 5 9.17
1 Right 5 10.6
2 Left 5 11.0
2 Right 5 10.9
3 Left 3 9.88
3 Right 7 9.61
4 Left 4 9.22
4 Right 4 9.31
5 Left 4 9.07
5 Right 4 10.4
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72 (METPV-20)9 72547 0 — K L7zepw 7 7 4 V%
AWz STNEDT 74 VICIE, HAZSHOMEEEIZ B
% 1 Z & o H T EASEEG & BELDGIC 7T TRl s
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JA BRI B IZ, BIRRR=E (bf 34 FE 14 45 43
B, WK 133 B 047388 B) DT — 5 D) LFHFEDT—

YRRV, STOTF=%06, V7 Ny T FIZEHIM
O 1FHIEONRELTHI L7,
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R 1m OIEHTECTHEEL, HSAEET LI LT, i
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15.0 - P SRR

10.0

50 1 ¢ o Experimental data

----Fitting curve

00 4/

Biomass productivity [g/m2/d]

-5.0

0 500 1000 1500
Photosynthetic photon flux density

[umol/m?/s]

9 EREICHTIETINAD T vT 12T
Curve fitting of model formula to experimental data
The top right data point was considered an outlier and was

not used in the curve fitting.

R4 T4uTa>TIlEVBONEEEHOE
Values of variables determined by curve fitting

Variable Value
P . 1.24

7 0.00459
1% 0.967

R 0.0620

/ 1m

Sl —

K10 Y32l — a3 IlHWEENETIVES
Unit model structure used for simulation
Left: plain structure which is equivalent to bellows structure
with a height of O meters. Right: bellows structure with a
height of h meters.
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