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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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ߪ㊀㊂࠻࡯ࠪߩࠅߚ޽࡞࠻࡯ࡔ㧝ᐔᣇޔ႐วߩࡓ࡞ࠖ 15g  ޕࠆߥߣ
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㐳ߐᣇะߩ⩄㊀㧦3kg ߇ᒝᐲߩ૕⥄࡯ࡃࠗࠔࡈࡁ࠽ࠬ࡯ࡠ࡞࠮ޕࠆ߃⠴ߢ߹ 2.5-3GPa ߎࠆ޽ߪ

600MPaޔᒝᐲߩ㧞୚એ਄ߩߎߪߦ⊛᧪዁ޔߣࠆ߃⠨ࠍߣ એ਄߇ᦼᓙޕࠆ߈ߢ 
ߩߎ 10Ǎm ߦࡓ࡞ࠖࡈߩ 100nm ෘߣࠆߔࠍ⌕⫳ࡒ࡞ࠕߢߐ㧝ᐔᣇ࠻࡯ࠪߩࠅߚ޽࡞࠻࡯ࡔ㊀

㊂ߪ 17.8g ߪⴼߩࠬࡊ࠶࠴࠻࠹ࡐෳ⠨㧦)ޕࠆߥߦ 20Ǎm ߦࡓ࡞ࠖࡈߩ 200nm ෘޕ(⌕⫳ࡒ࡞ࠕߩߐ
⋥ᓘ 2km ᓘ⋤ࠍ㓸శ㏜ߩ 200m 1ޔ႐วߚߒಽഀߦ࠻࠶࠾࡙ߩ ࠮⌕⫳ࡒ࡞ࠕߩࠅߚ޽࠻࠶࠾࡙

17.8g/m2x31400m2=560kgޔߪ㊀㊂ߩ⤑ࠬ࡯ࡠ࡞ ࠍ㊀㊂ࠆࠇࠄߍ਄ߜᛂߦᐲ৻ޕࠆߥߣ 10ton
18ޔߣࠆ߃⠨ߣ  ޕࠆ޽ߢน⢻߇ャㅍߩ⤑㓸శ㏜ߩಽ࠻࠶࠾࡙
ߪᾲ⤘ᒛଥᢙ✢ߩ࠻࡯ࠪ࡯ࡃࠗࠔࡈࡁ࠽ࠬ࡯ࡠ࡞࠮ 10ppm/k ࡓ࠙࠾ࡒ࡞ࠕޔࠅ޽ߢ

㧔23ppm/k㧕ߩߣ✢ᾲ⤘ᒛᏅ߇ዊޔ߼ߚߩߎޕ޿ߐ⴫ⵣ᷷ߩߢᐲᏅ㧦150k㨪330k㧔-120͠㨪+60͠㧕

࡞࠮ޔߦࠄߐޕࠆ߈ߢᦼᓙ߇ߣߎ޿ߊߦߓ↢߇㧕࡞࡯㧔ࠞࠅ෻߿㔌ߊߪߩߢ㕙⇇࠻࡯ࠪޔߒኻߦ

ᣣะޔ߼ߚ޿ߥߒᄌൻߤࠎߣ߶߇₸ᒢᕈߢ࿐▸ߩ㧗200͠ࠄ߆200͠-ޔߪ࡯ࡃࠗࠔࡈࡁ࠽ࠬ࡯ࡠ

߽ߣߎࠆߔ቟ቯ߇⁁ᒻޔߕ߹ࠊߚ߇࠻࡯߽ࠪߡ޿߅ߦᐲᄌൻ(-200͠㨪+150͠)᷷ߩߢ߹ᣣ㒶ࠄ߆

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

 ޕࠆ޽ߢน⢻߽ߣߎࠆߔዷ㐿ߡ޿߅ߦቝቮⓨ㑆ޔߒャㅍߢᘒ⁁ߛࠎ⇥ߦ᭽ߩ⚕ࠅ᛬ޔࠄ߆ߣߎࠆ
� એ਄ߩ᭽ޔ᷷ߪ࠻࡯ࠪ࡯ࡃࠗࠔࡈࡁ࠽ࠬ࡯ࡠ࡞࠮ޔߦ ᐲᄌൻߩᄢߥ߈ቝቮⓨ㑆ߢ૶↪ࠆߔ਄ޔߢ

ఝߚࠇ᭴ㅧ․ᕈࠍ᦭ߒ߆ߒޕࠆ޿ߡߒ৻ᣇޔߢ᦭ᯏࡁ࠽᧚ᢱޔࠄ߆ߣߎࠆ޽ߢቝቮⅣႺࠆߌ߅ߦ

ޔࠪ࡯ࡃࠗࠔࡈࡁ࠽ࠬ࡯ࡠ࡞࠮ ቝቮⅣႺࠆࠊ㑐ߦ⠴ਭᕈޕࠆ޽ߢࠈߎߣࠆߥߦ᳇ߪ⠴ਭᕈߩ࠻࡯

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

20MGyޕ߁ࠈ޽ߢഠൻࠆ ૐ゠㆏ߪ 10 ᐕߩ᡼኿✢ᾖ኿㊂ߦኻᔕ߇ࠆ޿ߡࠇߐߣࠆߔ ࡠ࡞࠮ޔ(10

ߩߘޔߡ޿ߟߦ⚕ࠆ޽ߢ㓸ว૕ߩ࡯ࡃࠗࠔࡈࡁ࠽ࠬ࡯ 1/200 ߜࠊߥߔޔ㊂ߩ 0.1MGY ޔߒᾖ኿ࠍ

ޕࠆ޽߇଀ߚߒଔ⹏ࠍᄌൻߩᒁᒛᒝᐲߩ⚕ߦ߮ࠄߥ(ଔ⹏ߢDP㧦㊀วᐲ)ૐਅߩಽሶ㊂ߩࠬ࡯ࡠ࡞࠮

㕙⊕ߩࠬ࡯ࡠ࡞࠮ޔߦߣߎ޿㊀วᐲߪ 1200 ࠄ߆ 0.1MGy ߢᾖ኿ߩ 200 ૐߩߘޔ߇ࠆߔૐਅߢ߹

ਅߪᾖ኿㊂ߦኻޔߊߥߢ⊛✢⋤ߡߒ㧰㧼200 ࡯ࡠ࡞࠮ޕߔ␜ࠍ௑ะࠆߔ࠻࡯࡟ࡘ࠴ࠨߡߞ߆ะߦ

㧰㧼200-300ޔߪߡ޿߅ߦ࡯ࡃࠗࠔࡈࡁ࠽ࠬ ሽ߇㗔ၞ޿ᒙߦ⊛ᒝᐲߚࠇੂ߇᥏⚿ߦ⊛๟ᦼߦߣߏ



࿷ࠍߣߎߩߎޕࠆߔ⠨ޔߣࠆ߃㕖᥏ㇱಽߪ᡼኿✢ߢಾᢿߩߩ߽ࠆࠇߐ⚿᥏ㇱಽߪ᡼኿✢ߦኻߡߒ

ᒝ߽߆޿⍮ޔߦࠄߐޕ޿ߥࠇᒝᐲ․ᕈߩૐਅޔ߇㊀วᐲߩૐਅߣኻᔕߕߖᲧセ⊛ዊ0.1ޔߊߐMGY
ߒኻߦೋᦼᒝᐲޔ߽ߢᾖ኿ᓟࠍ 10㧑ᒙߩૐਅࠗࠔࡈࡁ࠽ࠬ࡯ࡠ࡞࠮ࠄ߆ߣߎߩࠄࠇߎޕࠆ޽ߢ

࠮ߩߢቝቮⓨ㑆ޔߪ੹ᓟޕࠆࠇߐᦼᓙ߇⠴ᕈࠆߔኻߦ✢ᄖ⚡߿✢᡼኿ߪ᥏㗔ၞ⚿ߪߡ޿ߟߦ࡯ࡃ

⒳⇣߿ൻቇୃ㘼ߩࠬ࡯ࡠ࡞࠮ߣᨆ⸂ߩὐߩߎޔࠅߚ޽ߦߔᜰ⋠ࠍ↪૶ߩ࡯ࡃࠗࠔࡈࡁ࠽ࠬ࡯ࡠ࡞

᧚ᢱߩߣⶄวൻޔࠆࠃߦቝቮⅣႺߦኻࠆߔ⠴ਭᕈะ਄ߦ㑐ࠆߔ⎇ⓥ߇ᔅⷐޕࠆ޽ߢ 
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