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Biological Fixation/Sequestration of
Carbon Dioxide

Toru Sato

Technology for Reduction of CO2

Energy Saving

Energy Conversion

Sequestration/Recycle of CO2
Geological Sequestration
Ocean Sequestration

Biological Sequestration Soum
Coral Reef
Afforestation
Microalgae

Microalgae
photosynthesis - CO2 fixation
valuable products -  business chance
Microalgae usage
Chlorella Sp. healthy food
Nanno chloropsis feed staff (DHA)
Botryococcus braunii |hydrocarbon
Hematococcus Astaxithantin
Chlorococcum litorale |low pH

Photobiorector

Efficiency of Photobiorector
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Recently, electricity companies, heavy industries, chemical
companies have been engaged in the development of
photobioreactors with high performance

Bioreactor System in Power Plant
Proposed by RITE
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Objectives

1. Analysisof Existing Bioreactor
2. Invention of New Bioreactor
3. Design of CO2 Recycle System




1. Analysisof Existing Bioreactor

Biodome (Microgaia Co. Ltd)

Elements associated with Efficiency

-sunlight reception
~mixing (global, local)

- culture medium condition (temperature, pH, salinity, etc)

culture medium condition light reception, mixing

M reactor design

agriculture engineering

Growth Curve

Maximum Efficiency= Growth Rate
Vv g V :reactor capacity
dt

concentration
saturation

max gradient dc
dt

time

genera growth curve

Light Reception and Reactor Shape

modelling of the movement
of the sun with respect to
season, daytime, and latitude

altitude of thesun A
direction B

. sun set
reception = jmsmjr Isg)\, B,S)deds

Ex. Comparison of Various Reactors in Receptionin a Day
(at unit land area of single reactor, the north latitude 35 deg.)
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Ex. Comparison of Various Reactors in Reception in a Day
(at unit land area for mass production, the north latitude 35 deg.)
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Objectives

1. Analysis of Existing Bioreactor
2. Invention of New Bioreactor
3. Design of CO2 Recycle System
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1. Analysisof Existing Bioreactor
2. Invention of New Bioreactor
3. Design of CO2 Recycle System
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