summary

Fuel cells are the key to achieving an efficient hydrogen economy.
However, currently they are very expensive. 28% of this cost
comes from the sulfonated fluoropolymer membrane (Nafion).
We will solve this issue by replacing Nafion with nanocellulose.
Nanocellulose is an abundant biopolymer made from the same
material as paper. It is abundant, strong, green, and very cheap.
We successfully fabricated the world’s first “paper fuel cells”!
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Replacing Expensive Fuel Cell
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Cost (USS/g): Nafion=15 == Nanocellulose =<0.1

Cost (USS/m2): Nafion=700 = Nanocellulose=<1
Materials cost savings =99% ™ PEFC Stack savings = 28%
Power density (mW/cm?): 156 (e.g. Nafion = 700, DMFC = 200)
Trade-off between cost and performance! Work in progress.
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® Membrane electrode assemblies (MEAs) using nanocellulose
® Area =5 x5 cm? Membrane thickness = 10 pum.
® Cost $25/m2. Power density 400 mW/cm?2. Durability 1000 h.
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® Low-cost components for polymer electrolyte fuel cell stacks.
® New materials for hydrogen production by water electrolysis.
® [ntegration into stationary power units (e.g. ENE-FARM).
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® Xk (USS/g): FTI4A4 =15 = F/tJLO—RA =<0.1
® Xk (USS/m?): FJ4A > =700 = F;/tJ)LA—A =<1

® MEIXMHILER =99% = PEFC RV HIJHE = 28%

® HAZRE (mW/cm?): 156 (e.g. 77474~ = 700, DMFC = 200)
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® +/t/)LO—RXTHRYELI-IEEEIEES K (MEA)
® [ENDMEIE=5x5cm2 [JEDEZ =10 um.
® X USS25/m2. tH AZE 400 mW/cm?. i A 1% 1000 h.

BEShAmik

S FEREMHEMAZYIADEIRN M
O 7J<Eaﬁ¢( FHKBRHEEDI=HDHFH LU VA #
® BEERX/N\NT—A=_YMNIRT7—LIGE)~DF A

FHREICEAT 2ERVEHEIE. AHKE RHHAT - EFREEERIR
R Fe—NHHEEIN—-TET Mail : startup@airimaq.kyushu-u.ac.jp




	スライド番号 1
	スライド番号 2

