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Abstract 
The plant cell wall consists of a 10nm wide by 10nm thick nanofiber called a cellulose 
microfibril bundle. Since nanofibers are bundles of semi-crystalline extended cellulose 
chains, their thermal expansion is as low as that of quartz whilst their strength is five times 
that of steel. However, the industrial utilization of nanofibers is presently quite limited 
despite their being the most abundant biomass resource on earth. In our laboratory, we are 
developing high strength and low thermal expansion transparent nanocomposites based on 
nanofibers for use in automobiles, buildings, portable computers, medical equipment and 
many other products. In this paper, after reviewing the production of cellulose nanofibers 
from plant resources such as wood and their utilization as a reinforcement of composites, the 
potential of cellulose nanofibers sheets as a substrate of primary mirror of solar power 
station is discussed.  
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ᣣะޔߚߥߒᄌൻߤࠎߣ߶߇₸ᒢᕈߢ࿐▸ߩ㧗200͠ࠄ߆200͠-ޔߪࡃࠗࠔࡈࡁ࠽ࠬࡠ

߽ߣߎࠆߔቯ߇⁁ᒻޔߕ߹ࠊߚ߇࠻߽ࠪߡ߅ߦᐲᄌൻ(-200͠㨪+150͠)᷷ߩߢ߹ᣣ㒶ࠄ߆

ᦼᓙޕࠆ߈ߢ 
᧪߇ߣߎ⇥ࠅ᛬ߦ᭽ߩ⚕ޔࠅㅢߔ␜ߦ࿑㧟ޔߪ࠻ࠪࡃࠗࠔࡈࡁ࠽ࠬࡠ࡞ޔߦࠄߐ

 ޕࠆߢน⢻߽ߣߎࠆߔዷ㐿ߡ߅ߦቝቮⓨ㑆ޔߒャㅍߢᘒ⁁ߛࠎ⇥ߦ᭽ߩ⚕ࠅ᛬ޔࠄ߆ߣߎࠆ
� એߩ᭽ޔ᷷ߪ࠻ࠪࡃࠗࠔࡈࡁ࠽ࠬࡠ࡞ޔߦ ᐲᄌൻߩᄢߥ߈ቝቮⓨ㑆ߢ↪ࠆߔޔߢ

ఝߚࠇ᭴ㅧ․ᕈࠍߒ߆ߒޕࠆߡߒ৻ᣇޔߢᯏࡁ࠽᧚ᢱޔࠄ߆ߣߎࠆߢቝቮⅣႺࠆߌ߅ߦ

ޔࠪࡃࠗࠔࡈࡁ࠽ࠬࡠ࡞ ቝቮⅣႺࠆࠊ㑐ߦ⠴ਭᕈޕࠆߢࠈߎߣࠆߥߦ᳇ߪ⠴ਭᕈߩ࠻

✢㧔Ǆޔߪߡߒߣ ✢㧕ޔේሶ⁁㉄⚛ޔ⚡ᄖ✢߇⠨ߩߘޕࠆࠇࠄ߃ਛᷓߢೞߪߩߥ✢ࠃߦ

20MGyޕ߁ࠈߢഠൻࠆ ૐ゠ߪ 10 ᐕߩ✢ᾖ㊂ߦኻᔕ߇ࠆߡࠇߐߣࠆߔ ࡠ࡞ޔ(10

ߩߘޔߡߟߦ⚕ࠆߢ㓸วߩࡃࠗࠔࡈࡁ࠽ࠬ 1/200 ߜࠊߥߔޔ㊂ߩ 0.1MGY ޔߒᾖࠍ

ޕࠆ߇ߚߒଔ⹏ࠍᄌൻߩᒁᒛᒝᐲߩ⚕ߦ߮ࠄߥ(ଔ⹏ߢDP㧦㊀วᐲ)ૐਅߩಽሶ㊂ߩࠬࡠ࡞

㕙⊕ߩࠬࡠ࡞ޔߦߣߎ㊀วᐲߪ 1200 ࠄ߆ 0.1MGy ߢᾖߩ 200 ૐߩߘޔ߇ࠆߔૐਅߢ߹

ਅߪᾖ㊂ߦኻޔߊߥߢ⊛✢⋤ߡߒ㧰㧼200 ࡠ࡞ޕߔ␜ࠍะࠆߔ࠻ࡘ࠴ࠨߡߞ߆ะߦ

㧰㧼200-300ޔߪߡ߅ߦࡃࠗࠔࡈࡁ࠽ࠬ ሽ߇㗔ၞᒙߦ⊛ᒝᐲߚࠇੂ߇᥏⚿ߦ⊛ᦼߦߣߏ



ࠍߣߎߩߎޕࠆߔ⠨ޔߣࠆ߃㕖᥏ㇱಽߪ✢ߢಾᢿߩߩ߽ࠆࠇߐ⚿᥏ㇱಽߪ✢ߦኻߡߒ

ᒝ߽߆⍮ޔߦࠄߐޕߥࠇᒝᐲ․ᕈߩૐਅޔ߇㊀วᐲߩૐਅߣኻᔕߕߖᲧセ⊛ዊ0.1ޔߊߐMGY
ߒኻߦೋᦼᒝᐲޔ߽ߢᾖᓟࠍ 10㧑ᒙߩૐਅࠗࠔࡈࡁ࠽ࠬࡠ࡞ࠄ߆ߣߎߩࠄࠇߎޕࠆߢ

ߩߢቝቮⓨ㑆ޔߪᓟޕࠆࠇߐᦼᓙ߇⠴ᕈࠆߔኻߦ✢ᄖ⚡߿✢ߪ᥏㗔ၞ⚿ߪߡߟߦࡃ

⒳⇣߿ൻቇୃ㘼ߩࠬࡠ࡞ߣᨆ⸂ߩὐߩߎޔࠅߚߦߔᜰ⋠ࠍ↪ߩࡃࠗࠔࡈࡁ࠽ࠬࡠ࡞

᧚ᢱߩߣⶄวൻޔࠆࠃߦቝቮⅣႺߦኻࠆߔ⠴ਭᕈะߦ㑐ࠆߔ⎇ⓥ߇ᔅⷐޕࠆߢ 
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