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What is wood?
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The tallest tree in the world
HATRLELVK

N t Coast redwood (Sequoia sempervirens)
' in California, USA

Yasutaka Okayama

(RILZE)

How does a tree support its huge body?

 REZDERGREEDLIICKATVNETA?

The intelligent design of wood
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* Cellulose nanofiber (CNF)
IO —RF/T7AI1\—

» Seven times stronger than

steel
SD7EDRE

* Five times lighter than

steel
AF— )L DSfEER LN
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The intelligent design of wood
AHOALTIDT TS
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3-5 nm wide

,\5,50 o Cellulose chains,

Length scale:

1 m =100 cm =1000 mm
1 mm =1000 pm
1 um =1000 nm

1nm=10"m

Traditional uses of wood
ROIEHIIERE
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Traditional wood products
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My goal is to make next-generation wood-derived products for advanced
applications
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What wavelengths of light we can see?
BN RETENTEIRDERIIEDSHWLNTT M ?

Increasing energy
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Increasing wavelength

0.0001 nm 0.01 nm 10nm 1000 nm 0.01 cm 1cm Tm 100 m
| | 1 1 1 1
Gamma rays Xerays Ulira- Infrared Radio waves
violet
Radar TV FM AM
Visible light

400 nm 500 nm 600 nm 700 nm

Why does the sky look blue?
BEENERZADDTIMN?

From overhead, the Rayleigh
scattering is dominant, the

Mie scattered intensity being
projected forward, Since
Rayleigh scattering Favours short

S wavelengths, we see a blue sky
- e
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When there is large particulate matter in IMeow
the air, the forward lobe of Mie scattering

is dominant. Since it is not very wavelength

dependent, we see a white glare around the sun

%’




2022-02-22

Optically transparent nanocomposites
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Future direction of wood-derived materials
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Ref./source:
https://www.indexmundi.com/comm
odities/?commodity=wood-
pulp&months=60

High

Ref./source: Prof. H. Yano

Can we make a wood transparent?

Length scale:

1 m=100cm =1000 mm
1 mm=1000 um
1 um =1000 nm

1nm=10"m
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Transparent wood

Sustainable and carbon neutral products
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Thank you all!



