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ol ~¥] Agt(Ester bonding)Al7]= T L& Lo|t). o]g]gt 7fur) o] Fold 4

= AdAg o] FUbE s, §A o|Eo] FelEeE AL

& APz AERQ2E ¥3stE IH ZAE g & Expo §
= 34

FekA 71, ZtalE 913k JAgE dds w3 ¢ 2}

A7) 7kl e] wiAgAQl dA 2, AELHAIA (sulfosuccinic acid), &4F (boric acid), theolulold A=
(divinyl sulfone), AEZAF(citric acid), W#l|Ak(maleic acid), BTCA(1,2,3,4-butanetetracarboxylic
acid), SFEl=2ddslo]=(glutaraldehyde), =84 (glyoxal), ZEtjYdlslo]=(malondialdehyde), %41t]
ete|slo] = (succindialdehyde), E|dZe&2d5lo]=(terephthalaldehyde), EE LU 3}o]=(formadehyde), ©}Al
Edtg|slo] = (acetaldehyde), Z23]-22dslo] = (propionaldehyde), H-E<tv)|slo] = (butyraldehyde), ®l=<+
H)&lo] = (benzaldehyde), Al'g&d|slo]=(cinnamaldehyde), 4-mEHl =2 &}o]=(4-Methylbenzaldehyde) %
FeEFd(furfural) 2 o] FofA = LomNE AEE s ol Zeolth. wiEAsAE SFEE U ste|=
(glutaraldehyde) 7} AF-&%t}.
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% 5% F4A717) A ?l

AN, A=, dEd, 7t A9 Y 5
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1~ 10 mm FAZE .
W, FA7F 1,000 m 23EE AL, 7] Alek

o]} 3ol

L

Al

[0099]

™

vl ¥ PEI

=
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k)
w

< Ax

ol
Al (oriented polypropylene, OPP) &

2

)
=

=

tol Al

[e)
242 1,300 g/molQl Z@]odd o]l (Polyethylenimine, PEI) 60 wt% 48§

AN 1-1: 78] M

<A 1>

A=}
RLE

[0101]
[0103]
[0104]
[0105]
[0106]
[0107]

3= 90 %)
(glutaraldehyde,

rvie)

T

s

@o

=
[<)

A7 (CelluForce NCC, 150 nm Zo], 7.5 nm A4, 20

[0108]

=

3ol

o

= FERE )

7FaLA) 24

=

o] 10X10 en’ WA WH 5 ml

F71 AAld 1-1e14 =¥ 7] A (0PP)

Sigma-Aldrich)Z&

[0109]

[0110]

g 7olH

=
=

tol 250 um szel9] o

3}3

S|
|

=
=

A=}
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o

sto] ZAjoll =Y 2AHES T 4 m 7t

e

=

=

(YOSHIMIYSU, YBA 7)

DN
.50

=
5

=

A

f+(Chuetsu, BBC, ZA3}% 56 %)<

LS|
A=
0.5 wt%

-
a

ul
=

ol

shl A st
— 14 —

[€)

D 1o] HEE 1.5 wt%e

AEZ Az3 AL
e A2oA 700 rpmO. 2 5A17F 7FEF mlulEl w}

<A A 2>
=71 10

=
=

[0112]
[0113]
[0114]
[0115]



[0117]

[0118]

[0119]

[0120]

[0122]
[0123]
[0124]
[0125]
[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0133]

[0134]

[0135]

[0136]
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FEl2 o b|lo] = (glutaraldehyde, Sigma-Aldrich)& AZEZ o~ Yx=ZAAd sl 3.3 wth W& Fsict, 7}
WAV B AEFRes YAy F8Ae HA2A, 700 rpm ZANA mlug vbE o] &3 3 F1F wEke)
o 7l A Y AERQAE o83 3y ZAES AZFAUH.

HER0 AW 13 FUAD), BERes il (149 29 SDIE) % Na-Ledzijel=

(Southern Clay Products Company)®] 4|7} 10 @ 1 : 19] =2 1.5 wthe] AEE0A U2 89 2

0.5 wt% Yx= Edo] F&AS TFS v, A=A 700 rpm—o—i 5 AIZF 7} wladlE vkE o] &3

RESeE, A7) wdtE fddo] sluA|RA FFElEddsle] = (glutaraldehyde, Sigma-Aldrich)E AEZ QA
=Z440] tie) 3.3 wth HE FAST. twArr FYE AERe s YA FgNe AL, 700 rpn X

AoA wt2dE wkE o] &a 3 W3 wRkste] Zhul AHEE v AERQAE o] &3 AW RAES AxIA

o,

<Hl:Ld 1>

IS A &2 7] AAde] 2220 PP BES & A Hlud 2 ARGl
<H|ald] 2>
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A7) AAld B oval Y Al A i FARE S48 918t 7 Fake Al 7] (vater vapor
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ARG GA A FE FRJAGHA Aol 7hEd Tl SA S

A7) AAld 2 ovlaide] gk £ FaE FULE AASY. 2 A ok ® 1o YERT.
1
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FE F3e 2.8 3.2 2.9 7 - - 3.83 3.5
WVTR
(g/m2 - day)
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