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Redesign of macroalgae for highly efficient CO,
fixation by functional modifications and their
product generation

PM : Mitsuyoshi Ueda
Kyoto Univ., Professor

PJ implementation organization : Kyoto Univ., iCeMS,
Grad. Eng., KIT., Mie Univ., Kansai Chemical
Engineering Co., Green Earth Institute Co.
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Implementation structure & period (2022-2024)
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Basic Technologies & oo

MORINSHOT

2011-2017
CREST PJ: Development of biological technologies for complete
utilization of macroalgae (Kyoto Univ. and Mie Univ.)

2021
NEDO-pioneer research PJ: Development of basic technologies for
complete utilization of macroalgae (Mie Univ.)
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Establishment of breeding technologies
of all macroalgae (natural and artificial cultures)



Yokkaichi Port = Carbon Neutral Program
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Coupling with Cabon Neutral Port Programs |
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Equipment development & {(NEDO

- functional improvements & enlargement of algal farms MQONSHOT
Collaborations with Offshore Collaborations of
Wind Power Projects Airports on Sea

Venti-Japan (Akita)
& Mitsubishi

54 ha
(Shunan. Akita.
Noshiro Ports) ...
|
200 km2 Biomass and Energy Production in Japan
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Starch-
- Sugar(1G) Lignocellulose (2G) Algae (3G) Algae(3G)

Raw materials gieulilie Forest Microalgae Macroalgae
products
Productivity "
(t/ha/y) 11 9 10~20 30 100
CO2-fixation
rate 1.6 0.84 1.5~2.9 3.3 2029 6.0
(kg-CO2/m?/y)
COzfixation
ratio 2.3 1 7.6 13 130
Biomass
energy : conplicated : simple simple
production sIple (Removal of lignin) sIple (Key-alginate ) >
process
Competing Jeilng leimols; Enlargement of N bl
Problems ) Using lands Contamination risk, O [l SLE
with food High cost algae beds
Sunlight, CO, Sunlight, CO, Sunlisht. CO
Production Sunlisht. CO Freshwater, Freshwater/ Sunlight, CO», uSeIagwa;ter &
coditions ght, 2 Land,Fertilizer, Brackish water, Seawater
Pesticides Land



