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R&D for production of 100% green jet fuel
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100% Green jet fuel derived from lignocellulosic biomass is promising fuel for drastic reduction of CO?2
emissions of aviation.
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Mitigation of CO, emissions by the aviation industry Current R&D status of production of green jet fuel
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NEDO project of 100% green jet fuel production technology development (2015-2016) has been carried
out by RITE.
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100% Green Jet Fuel
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[ Significance]

*The biofuel produced by our system contains all essential hydrocarbons for jet fuels without blending
with fossil fuels.

*This is an energy- and carbon-efficient system not requiring exogenous supply of hydrogen gas.
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R&D of bio-hydrogen production
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Biological production of Ho is expected as a CO»-free H2 production technology in the future. However,
drawbacks of the bio-H2 production (low production rate and low yield) still remain as unsolved issues.
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Maximum 12 mol of H, is produced from 1 mol of glucose by integrating the dark fermentation and
the photofermentation systems.
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Technical challenge: improvement of production rate and vyield
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Development of a new bio-H2 process using cells as catalyst in contrast to conventional fermentation
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Genetic engineering of hydrogen production pathway Transcriptional regulation of formate hydrogen lyase (FHL)
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Appl. Environ. Microbiol. 7T1:6762-6768. 2005.
Appl. Microbiol. Biotechnol. 73:67-71. 2006.
Appl. Microbiol. Biotechnol. 74.754-760. 2007.

R&D (RITE & SHARP, 2000-2009)
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Separating H, production process from cell growth
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METI project of hydrogen production technology development (2015-2019) has been carried out by RITE.
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R&D of aromatic compounds production
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Production of aromatic compounds from biomass has been difficult due to their high cytotoxic effects on
microbial cells. Coryneform bacteria and Growth-Arrested Bioprocess have high tolerance to aromatic
compounds. Our research group has been developing bioprocesses for production of aromatic compounds
utilizing the advantages.
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Biosynthetic pathway for various aromatic compounds in Corynebacterium glutamicum
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_ Shlkl.mate | Shikimic acid is known as a precursor of an
Aromatic A ’ anti-influenza drug, Tamiflu (oseltamivir).
compounds Chorismate We succeeded in highly efficient production
of shikimic acid (The world’s highest
productivity and yield).
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Production of non-food biomass derived aromatic compounds and functional polymers
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Conventional methods Production from biomass
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Green Phenol Development Co.,Ltd.
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Phenol is an important material for chemical industry, however it has been difficult to produce from biomass.
RITE and Sumitomo Bakelite Co., Ltd. established a technology of green phenol production from biomass for
the first time and we are advancing early utilization.
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Establishment of Green phenol development Co.,Ltd.

H2010F 2 A:
JgVV—=>7x/—)-5%E7 x/—ILEERERINARHES (GPHEE)Z &AL,
B 2010F£3 A~2011 ¥ 3 AH:
NEDO 7Oy x 7k "JV)—>27x /=)L RO ChZzERELT)—>Tx
/—IVEIREEEICEL 2 EBERMTHEAE1 = Eht,
B2011E£5H~2013F£3AH:
'J)—27x/—ILRUOChZzRERELVET)—2T7 2/ —IVERERE
ICBE S EBE IR, 2 Eh,
B 201455 A8:
- BBREEAKREEAZTZZIT TGP HE1RENICHESTICEIT,
-NEDO ZREAR Y F v —XEEEHIR. /\1Ay 752 MOOOLRILE) Zi%,
B 2015 F: 345 FE(2015~2017 %) ER{LEMTHASTRI D HEE,

- NEDO BXRBRVE TR ILF*F—H =707 5 L/ ERALEF /FE R/ A
ANV ABKIT V=27 o /=IO EEEICFITZMAREICEFER. BIF/\
10y FRIBADEERER7OEAZ A,

B 2018 & : AR ERKRTFE

Green phenol development Co.,Ltd. was established in 2014 for industrialization of green phenol by RITE and
Sumitomo Bakelite Co., Ltd. With support of NEDO, pilot plant (500L jar fermenter) was constructed in 2014.
With support of NEDO, concentration and purification process will be constructed in 2016.

Business of Green phenol development Co.,Ltd.
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With support from NEDO(2014.5 to 2015.3), a pilot plant was constructed at Kazusa Academia Park in Chiba
prefecture, and Bio-phenol was successively produced. Then it was transferred to Sumitomo Bakelite Co.,
Ltd. in Shizuoka prefecture.

With support of NEDO(2015.8 to 2017.3), a plant for concentration and purification of phenol will be constructed in 2016.
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Properties of green phenol molding Phenol resins for automobile parts
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