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Summary

Mazda overviewed recent research trends in biofuel and artificial photosynthesis in Japan.

The biofuel, which derives from edible biomass, presents such challenges as improvement in

effectiveness of CO2 emissions cut, stable supply and economic efficiency, and competition with food stuffs.

As a means to resolve these challenges, inedible and high energy producing microalgae biofuel has

attracted a lot of attention in recent years.

On another front, artificial photosynthesis is available as a technology to greatly improve energy

conversion efficiency. In the NEDO project, 2.2% solar energy conversion efficiency has been attained in

2015, with respect to 10% target for 2021.

In collaboration with Osaka City University, Mazda developed a new artificial photosynthesis system to

synthesize ethanol from acetic acid using light energy, which is detailed in this article below.
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Fig. 1 Energy Conversion Technology
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Table 1 Main National Projects of the Biofuel from Microalgae
Company / University Stage Kind of microalgae Environment Product Purpose Fund
alternative fuel

1) DENSO - Kubota - Application Pseudochoricystis Fresh water -Hydrocarbon Jet fuel NEDO
Idemitsu = Chuo Univ. ellipsoidea =Triglyceride Diesel oil 2011~

(2) | IHI - Chitose Lab. - Kobe Application Botryococcus Fresh water Hydrocarbon Jet fuel NEDO
Univ. braunii 2012~

3) euglena - JX - HITACHI - Application Euglena Fresh water Wax ester Jet fuel NEDO
Keio Univ. ~2015

(4) DIC - Kobe Univ. Basic Chlamydomonas Salt water Jet fuel NEDO
2012~

(5) J-POWER - JGC - TAT 2 Basic Marine diatom Salt water =Triglyceride Jet fuel NEDO
Fistulifera solaris -Hydrocarbon 2013~
(6) | TIT®-Saitama Univ. *Univ. of | Basic Nannochloropsis Fresh & Triacylglycerol Jet fuel CREST
Tokyo -Tohoku Univ. -Kao Salt water 2011~
(7 Kobe Univ. Basic Marine algae Salt water Glycogen Bioethanol CREST
A.platensis ~2015
(8) TAT - Nihon Univ. - Basic Marine diatom Salt water Triacylglycerol Diesel oil CREST
Yamaha Motor - J-POWER Fistulifera solaris ~2015
9) Shimane Univ. - Kinki Univ. - Basic Euglena Fresh water Wax ester Diesel oil CREST
euglena 2011~

a)TAT : Tokyo Univ. of Agriculture and Technology
b)TIT : Tokyo Institute of Technology
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Fig. 2 Oxidation-Reduction Reaction of Photocatalyst
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Fig. 3 Energy Conversion Efficiency of latest Artificial

Photosynthesis
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