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Structural analysis of cellulose nanofiber suspensions
by using small-angle X-ray scattering (111)
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(English)

Small-angle X-ray scattering (SAXS) measurements were performed on cellulose nanofiber
(CNF) suspensions by varying the CNF fiber length. The SAXS profiles obtained were almost
the same despite the difference in fiber length. That is, there should be no significant
difference in the structure within the SAXS order (several nm to about 100 nm).
Debye-Bueche plot was performed on the profiles to obtain the correlation length. The values
obtained were 30 nm, 11 nm, and 8 nm from the lower g (larger order) range. The values of

30 nm and 11 nm are considered to correspond to the width and height of bacterial
nanocellulose, respectively.

2. ERLAEW

W, Bla—2F ) 77 A 3— (CNF) BNZDOENT-EMEDZOICER S TWb, CNF OF
SREERHE 2 A2 L TE BB~ OISR F BN 2R T b D05 2 DIF & A EDRBIFOIBHEE S5+
£t (FRP) Otz ZDFEFEHHLIZLDOTHD, T, CNF BFI LU CNF 53 HGR OMHEIZIE
RHDOEZINS N2 TH D, 2T, KHEFENFILTIL, CNF OREEENT 21T 5720, o7 a k
0 Y T NME XRREGEL (SAXS) HIEZTTH Z & & Lz, FEFEEES 1 HIoFIH Tk, CNF +
ANy g D SAXS HIE AT T2,

A[EE, CNF ORpERE & CNF 32202 g oL E OFEEEZ 1 5 729012, CNF OF & #2851k
S, TN SAXS T T 7 A NWICH 2 DB RRE LTz,




3. EZBNAE BB EBRFL, BT FEORE)

T —2R ELE LT, BERREHEDORY 7 vaE iz, THEREE03W%NE 725 X ) iAo 4
7J< IR S, 60 pass, 200 MPad STk w2 —a ) Vg ) (ACC) ALEEA1TV, CNF%
B, Zhic ﬂbf B A2 T, 200 kHz T80 WT45%3, (240 W 1004y, AR IR IR
%%ﬁoto TR & > TCNFOBHER NI L= 2 & i\%ﬁﬂﬁﬁﬁv~ﬁ~ﬁwﬁ
(CLSM) %ﬂ%’%%‘i(ﬁﬁ%ﬁaﬁﬁiﬂ%ﬁfﬁ (AFM) #2212 L > ThED D 7=,

FFEDOCNFH 2Ry g v &F v BT U —IZE A L, BLILIZEBWTE = 8.0 keV, #HIZIZPILATUS
300k z VN CSAXSHIE 1T o 72, 728, I A T E132500 mm & L7 (K1), 551 7-SAXSIEITFit2D
Z W THBREY L, log I(q) vs log qid 275 7 Z{ERL LT=,

HWERE (Fry 7Y —)

Pmm%;//w 2 >k AU b

¢ | —a—. G
X

L///if?E:ZQMm1M¢@

X1 FEBRLAT Db

i
&
5

4. ERFERLEBE

X 212, & FE CNF 2~ 2 3 D SAXS 70 7 7 A )V, FEMIREE 0.26 W%, A7 723N 0.13
WD Y A~ g Th D, 7z, control &I EFW S L TWRWCNF S A a U Th oD,
REDEWIZEDL LT, BEERNOREILSAXS 70 7 7 A MZIFEN TV ARNE D IC/RZ 5, T
bbb, RE026wWt% TH, FE0ILBWN TH, FlkEto 7y MIRIFEZL>TWVWD, ZHLLD,
Ei&%%#@nmwﬁnmﬁf®ﬁ—& TOZROEE I ERIFL TWARNE NI ZENRE X
%o BRPAMEEBIE NGB EREINC Lo THRHER ITELS 2o TV A Z ERRINTNDHZ Lk,
%%E@#£i9W87H774WK%iD%%%ﬁifwﬁwkwi:kK@éo

— . BEOEWNIXVEBEL T 0 7 7 A MTEWY (BEAD T 7 7 TEY) BRLNE,

'3 T T T '3 T T T
, ¢ = 0.26wWt% ¢ =0.13wit%
4 "0, o control - 4 1%, . control -
% o 80W 45min . 80W 45min
. 40W 100min — . 40W100min
5 51 1 35 T
« o
= -6 . = -6 .
=) 2
o T 1 =7t .
o o
81 . -8 .
_ 1 _9 | | | -'.'
g)1.5 -1 -0.5 0 0.5 -15 -1 -0.5 0 0.5
log (q/nm™) log (q/nm™)

X2 AFECNFHY AT gy (B:026wWt%, 47 :0.13wthh) @ SAXS a7 7 A1/




1000

n'::'.l o 08
g
0008888
o
o5
S
i Debye-Bueche plot
— ¢ = 0.26wt%
~ 500 - control .
P o 80W 45min
g ° 40W 100min
¢ = 0.13wit%
. control

. 80W 45min
. 40W 100min

1
0 0.05 0.1

g°/ nm

3 2 X #1157z Debye-Bueche plot

3%, X 2 % Debye-Bueche plot |[ZEH L CE/-7 77 ThHhDH, —MIT, ML DHRTIER

@ Debye-Bueche DFUZ L 0t BEDOMBIR D3RO HiL 5,
K
I(q)——(1+€2 77

ZITIE. HETHD CNF LB CTH LK E DB TEELEND, 8% CNF IR K& X%
%Lfmék%xé EMTE D, M3 IE, WL ODDOEIILTE DL > TWDHA, g
17> B Debye-Bueche D7 1 v 7 ¢ 7 KD RdD bz dx, £h£4 30 nm, 11 nm, 8nm &
mole, ZNHIE, VANV g VREREERBHFFMICIZIZE A KSR oT, 2L OED
95 30nm BLN1Lnm X, FNENEIRFEH kO Lo —2I 707 4 7 U LOlgEE L O S ICH
VI DHEE T 5, —J7. 8 nm OF A XZHOW\WTE, Brue—RI7 a7 07 U ARSI
HZLICE o TCIOA—F—DIEEFFO CNF B’EONTZEEZX D ENTEX D,

5. SBORE
AT, EBICRE A —F— (CEZFCNF Ry FU—7 DY A X) 2 ET D L alAiwn,

6. ZE3CER

1) Kondo T., Morita M., Hayakawa K., Onda Y., US patent 7,357,339 (2008).

2) Kondo, T., Kose., R., Naito, H., Kasai, W., Carbohydr. Polym., 112, 284-290 (2014).

3) Saito, T., Kuramae, R., Wohlert, J., Berglund, L. A., Isogai, A., Biomacromolecules 14, 248-253 (2013).

FSCIER « KT Ok ARRBUCRIET 5 Zh E TORKIRRE)

8. F—U—F (&:ABROERGELHETHHEL2~3)
v —A F Ty A = X BREEL

9. MR ABRIZOVWT (@ ¥ 21Z5# LR EDOABIC OV TOEQ@D 5 H LAV LT
72, Fo, W (EBEA) BREPFERLZ—~OHE, FIIIRRRARA~OFREHFEE A TRA L TLE
S, TEHHIBRIIAAEEKR TH 2 FELUINTYT, Bz I1F 2018 4EE EiiiRE THIE, 2020 F£ER (2021 4£3 A 31
H) 720 E9,)

EM & A 73, SRR OREHORAHSEEIC ZRALZE N,

O #@mxX &M BROBE (BRI 20224 3 H)




