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The solutions of cellulose derived from different origins and lowered its molecular weight
were investigated with small-angle X-ray scattering (SAXS) measurements. The SAXS
profile for the tunicate cellulose (TC) solution having higher concentration can be fitted with
Ornstein-Zernike equation, and that gave the correlation length corresponds to the length
between entanglement points. On the other hands, the SAXS profiles for the solutions of TC
having lower concentrations or molecular weight and also plant cellulose can be fitted with
Debye-Bueche equation, and this also gave correlation length. The correlation length of TC
solution was shorter than that of the other solutions. This indicates that molecular chains of
TC exist closely even in the lower concentration because of its large molecular weight.

2. HERLHFEEN :

AWFICERE() GREE S : 081147N) B LU GREFE S : 090312N) Tix, Bre—2040 7
FEEICOWTHISE T 5 Z & A HINE L, B — AR ZFEE UM X BREGEL (SAXS) JE %
1To70. FT-AWZEREENN) GREER S 1 090424N) TIX, WENGSE T /) 7 7 A N—IZF T,
T a—2F ) T 7 A R—=DHGERITONT SAXS 21TV, ZD R v b U — 7 iEEICET D et 21T
ST, BT, ARWFFERBEIV) GREE S : 090655N) TiX, HRORRL BB —2DEERB LW
RAE DR Z3 B LT, Zn D SAXS JIE ATV, B — 2D HKIZ X 2 WMEOFE % #EiED
BRELORER LTz, 7ok, AMFZERENY) GREZR S : 100318N) TliE, [RERIZ SAXS HIEIZ LD,
Boba— ATk 2 BB E DS AR D5y 1 OREEIC 5 2 2 EBIZHOW TR T 4 7 a A > % gkt
e LT 21T 72,

Z DX DT AW IT LV v — AR E K OWHE D HCRIZ O W TZEOYEE SAXS JIlEIZ LY
Rt 2 DO TH LM, WRRICOWTITEED X BRRINNARKE W=D, RPN b HEWN
WCOWTEMm CX DT — X I nEcizEonTnehrotz, £ 2 THENE, B —ARK
IZBI LT SAXS HIEIZ L 0 43 80 b B WOMBR%E 2 KD, B/ v — 2 DLWl Kk LU0V
FEOBANOHE LT,




3. EZBRNE R ERFEOHRHA)

tar—2EEHL, Rt r—2 (WPHR(CC, DP)E L UEWHR(TC) ZHEiY Fv L/
CAFNLTE T IR (LICIDMAC) &5 WY F UL /T AF A IX Y Y27 (LiICI/DMI)
(IR ST E Lz, E£72, TCICOWTIIDFREIE T RS FHEN O BV E 2 5 5%
Batt 5720, TCEZMIKSIREL, SR 2 b & D8%ICE TR F&7-3k (TChy) & kit & Rk
IR IELICUDMIZ AR S ¥ 7=,

YL EowEEREE T ARy ©Z Y (1L5mme) IZE AL, BLISIZEBWCE=8.0keV, 7 X Tk
1,220 mm, BHIZIFZA A=Y 77 L— 2 AW TN ﬁxﬁﬁ&ﬁ (SAXS) HIEZIT-7T2, 5B L7=2
WA IZFIT2DIC CHER Y L TR eHELR & L7z, doseld250~400 mAhE L7z (X1),

15mmo Fr 7Y

A R= T T L— b

—

AUk

y 4

B2

>~

B AZE 1,220 mm

=

He /X2 800 mm
E— AR K v/R—

M1 ERLAT U

4. EBHERLEE

B4 2 (ZHE L7 A fiE L b — ABHR D SAXS —RkouthZx L7z ((@)TC B LT TChe ik, (b)CC &
X ODPIAH) . 50 TED/INSW TChg L, BELRZ RV q D+H4312/ 8 S22 EiPHC TC AR & 138 5
WCBRIR DR E TR L, DT RICK > TR O T8#HBEY 5 D2 EN R > TND 2 E2REL
7eo FTo. CCUWITOWTIE, q DF43IT/N S 72l & BN T3 2 BUELIRBE 235 DAL TV RN A,
ZAUTIEIRE DR -T2 Z ENFIR EBbins, LHLARRL, ZiVETIE dose A TR

SAXS NG BN oo v T IOV T 2 @ioﬁﬁﬁT APFOLNIZ X, AENERAT
WCHIEM TN Z L2 RTHOTHY Kﬁ” BIFOEBRPRKE,
ST HONTEBET —F D5 B, TC(4%)IZ 3 T T |
Ornstein-Zernike(0Z)=t » T TCa%
I(q) = 10) /(1+&q%) ..(1) 2 —— TChg5% -

k7Y b (10) vsg?) L TIEHDHZENT
Xz, TIUT LY T8N D HE VW AR FE Y
TOHMBEE 2552 LN TE, TOMHEIX 17.7 nm
R b,

FOMDT —HizHonTix, 02X (K1) 27+
VT AT EEDL D &#%Lﬂott . fERIC
W)t T & % Debye-Bueche (DB) =2

I(q) = K/(1+a’q?)? ..(2)
YT, HBEE az RS 72, RO-HBEE 2F 7

log (1(q)/a.u.)

aldg LItk L, DB I a2k AL

t%ﬂ%ﬁﬁ?%é ILtmoT, EayrRiic 35 4 08 % 05
DTHEHPERICELS 8> TWNDH Z EN TS |og(q/nm )

ﬂéTmm CORMNBEETE I &%, FBRAYIC . -

BB, —JT, EOMORZONTE P12 (@) B AR

DB AN TE -2 LoV, WiE T TR SAXS profile




BN o T8 BE DS @ WO LARWER 3 23 o D &
HIETFITMATE 5, T, Wik TH 1735
CHEAELTWAREARETLHDOT, LEEN-T
NSOV TNDOEELT —F 555D
Fald, RO T2 REL > 58 o~ T—H7
KZV, TC (3%) 1M SROTEWE LV LIRENME
WIZHBEOL S THRERIT NS oz, ZDZ LT
TC WERT CIHMRRECHL o F#HMTE L TWAH Z
LERLTWS, £7-. TChy OFHEARE I XKL B M3
LS THTCHEKRED B REL, TEIETICED
oy FEEMM EAER O Z R LT D,

5. 5% DORE

TC B L X DO FHEDEIRICHOW T, DR
WIREICB T 2HBEEEZS 2 LER’H S, LML,
ASBEIOHEIETHE ) Tholzk oz, Ero—=x
WIRIZEIRE OISR TE RV LB LS
BED X BRI R E W LICRK LT, MAEED
TEERGF A HBR CEDIEEDT 22552 L
DEELW, 0z, BEMEzE< LI L%
T, LR RRIE TEE RN T D HLER
H5D,

6. BmICHFRI - KR
F38 LA r U—FES (UHR) . 201145 H 19
~20 HICCTRETE,

7. BEXER

1) de Gennes P-G, “Scaling Concepts in Polymer
Physics”, (1979), Cornell University Press, Itacha.

2) P. Debye, A. M. Bueche, J. Appl. Crystallogr. 20,
518 (1949).

3) N. Tamai, H. Aono, D. Tatsumi, T. Matsumoto,
Nihon Reoroji Gakkaishi 31, 119 (2003).

8. ¥—U—F
- Ornstein-Zernike(0Z)=\.

log (1(q)/a.u.)

. M |

- 1
-1.2 -1 -0.5 0 0.5

3 T T T

CC5%
CC4%

| — DP7%
1 i
or Mﬂm%

log (q/nm™)

X 2 (b) HE¥EIL 10— AV D
SAXS profile

%1 DB7uv MZLVROI-MHEEa

Sample a /nm
TC 3% 19.7
DP 7% 21.1
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