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Analysis and application of spontaneous structural change for molecular chains of
biomacromolecular materials using small-angle X-ray scattering (V1)
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(English)

Small-angle X-ray scattering (SAXS) measurements were used to investigate the
structure of the optically anisotropic cellulose gels made from cellulose/alkali
solutions by the impression of an electric field. Regardless of the cellulose
concentration, the direction of the anisotropic gel, and positive or negative of the
electrode, the SAXS profiles of these gels were almost the same. The Kratky plots
of the SAXS profiles for the gels showed no peaks, which indicates that there were
no aggregations in the gels. This tendency differs from that the gels prepared by
the addition of ion-exchange resin.

2. R HA

AR TIORAICH T, bm— R DKL b Y 7 S KISIRICA A A & 7R L
YRk L= 2 %M X S BELIE LT, ZOfE. o 4 L A ORI & 0 Ve T b a —
AL T ORENE L TND 2 L AR SNz, T OBENRIEMS & 7o TRES ML 5 2 & B T4
SPBH, ZORMIIE IR TV, £ TAEIR, ¥ r— A0S M EE S bICH
MR D720, Bl — RRIEICA A W 2 RN 2 0 b 0 ICERZHMT 5 2 L 25 %
72y B — ARRICEREEINT S 2 LIS L D ZREMME LD T, FOFVE MY X BAEEL
FITHEL, Z LD A 1 = R BN THRE LT,




3. EZBNAE BB EBRFL, BT FEORE)

o —2EEHT, THIROMESELE—2 (MCC: 47 A® UF-711, B bRkY I v XHK))
BXOEAELT—2 (Cupro: R ~ULZ7® JEfLEEAWEY) ZHW-, e —2@EHET, Fh
ZN3WNDIRETKERET R U 7 A (NaOH) /KIEHRIZEFE S 72, NaOH/KIEH ~DOFREE I3 H
SOFEVEBEIT L, BRI AR KT = & THRAIIZ8 wit% NaOH /KK T2 & /L v — 2 H3273
W L3 WHIE T TV DI 2 sl L 7=,

Bonl-ern—ARRICELS 52, RET7 VLS, ZOREE, BTN BRI S - AE
DOFEEE IZE A L, BLILIZEBWTE=8.0keV, 7 A 7 52,730 mm, #&HIIZIFPILATUS % HVy TSAXS
RIE%#1T -7, dosel3fJ1,000s& L7z (K1), &7 —XIiFFitedz HWCTHEBRESZ L, —
Wt & LT,

L — A7 U AREE)

PILATUS (R —|Z[EE)

/—f“ AU b AU b

@

L///Jﬁ%?§:27%mm

X1 FEBRLAT UL

— - ——

4. ERFERLEBE

212, B/ —2R /NaOH KEKIZESL = 5 2 T o7 v
D SAXS B & mT, FVIE, RGBS T Tk PR AR L
23, SAXS BIZBWTHEAMETZA N oTo, 70, T D SAXS
413 3% Cupro RN BELNTZZF VDL D TH L0, hoEHT
BNTH SAXS BITIZIFREETH - 7=,

20BEMEYEY L, ke m T A0 L (K3),
HFO+I8 KO- Z N ENEMO B L Ot 2 =3, £z,
VB X hIZZENZIESGICK L CEERL LUK V280 H
L2 L a8Wd 5, WO o—RBE FLE2g Lk
M), MDA DT, WITFNORES IZEFREO 7 e 7 7 A 1
R LTz QWS NAD+ DT a7 7 A VTR qEO T e T 7 AL
DERIRSTNWHEIICRZD2DIF, =y PEEOA M) —27I2k 5
HDOTHD), YUbDZ &nt, LN X > TH L7 VI, 2 3% Cupro N L)
AREHRESELG S L O T RBROEZ R 2 L 2R ST,
BB, Tu7rAL0EE Q) < qDa) 1%, FE2 THoTz,

B-Z7 LD SAXS Fu

ZAUE, BELEDSE WP T TE 5 Z L2 BRI 508, £ D8 77 AN,
A DWW T B AU CTIZBH 5 3T 2R,
4 T T 4 T T
2% Cellulose/NaOH Gel 3% Cellulose/NaOH Gel
N . +v
3 3 N +h A
S NS S 3 N ——
I d
= 2 = 2r -
E S
e >
2 41 2 4L slope: 2
95 1 05 0 95 1 05 0
log (q/nm™) log (q/nm™)

3 Cellulose/NaOH 7K¥&ik 1> & BHFEIINC X » T =7 /LD SAXS 71 7 7 A )L,
+ B, -0 BEAR ;v BEGICRF L CIERE, h: EBIGICK L TKE, 2ERERET.




5 5
2% Cellulose/NaOH Gel 3% Cellulose/NaOH Gel

-------- +h ---------h

e '-”
VLA \ u.w}\ ;h\

g I(q) / a.u.
2
g° I(q) / a.u.

q/nm*

q/nm™*

X4 [X3® Kratky 7’7 K.

B4, KI3o7 a7y A% Kratky 7' 0y MIEH L7 T 7 Th b, BELTEE 1(Q)IZBEL~ 7
ML qOBEFEEZHNTIEZ 7 2y FLTHWDN, B EOREERPRANITFET 22071y K
T —2 2o EAMBNTWS Y, EBE B THoRM GREE S : 1404018R) TiE, A 4 &
IR 2T 2 Z Llc > THRONTF NV TIEBHE 2 E—7 NG, X4 D XL 57 Kratky 7

7y MEI, RHROSFENT X LA NTHDLZ EERB LTINS,

5. 5% OBE
AEIORIETIZ, ZIAVEROLEEZIED ZENTERhoT-, 5%, REHEECESME R 828

ZTCHMEER Ao ba—L L, 2O RA%2B) ZEE2METLTHETZN,

6. ZEICER
1) Dissolution of Cellulose in Aqueous NaOH Solutions, A. Isogai, R. H. Atalla, Cellulose 5, 309-319 (1998).

2) Investigation of the Structure of Cellulose in LiCI/DMAc Solution and Its Gelation Behavior by
Small-Angle X-Ray Scattering Measurements, D. Ishii, D. Tatsumi, T. Matsumoto, K. Murata, H. Hayashi,

H. Yoshitani, Macromol. Biosci., 6, 293 (2006).

7. FRSUEE - BEF (0 AREICEET 5 U E TOREMRRE)
o — R 22 [AHER KRS (20154F 7 H 9 H~10 H. FLWR) (Z TRFETIE,

8. F—U—F (k: REROERIIEEES 5 ML 2~ 3)
Tbm—A /Mg XEREEL, 7V

9. BFFERRABRIZOVWT (1 @ ¥ 2 1CEM LA EOABIC oW TDE@D H b L% LT

7SV, Fo, Esl (EEA) BREPFREL X —~ORE ., FIIIFRRRABRA~OFREEHEE A TRA L T E
VN (2014 4EEEHERREEIT 2016 FEERBHIR L 720 £97,)

RIS A 7RI, SR OB ORI ABE I TRA S,
@ X (EFMN) EROBE (AR OREH) (FERH 20174 3 H)




