= A_S = o o] e dis =
HdEZA-FI|E0] EAHAHe FHEN &Y
TR R
M B 43 dAld Aok

TR E-E Fx}711¢] (molecular entanglement) o)

AFANA 718 TR AQALL AERZ L AZ o 1} 7)8}8kd Zul(topological constraint)el] €1t He
£ A, 2299, 2§ 7o Alzs FEAEe 2UE A (viscoelasticity)mf ol 4¥FAF 7tgdsst B4
Qo] &4dolith. 53] 22 ZEtag Ao FHEA I} o oldldom E d%g vl Hmzyoz F&oy
Az dF=EAEA] AR dERo 20 st B Aztel AEA= g2 22" A Fe JFEAAL BF
Aol te 31xHT Yut. 2 AEZ 2 A4 A el EAERE ofe} gAY Fojse nEA e

A 2RAY, 2=l ¥
% &-§o] EV}SE ¥Rl oz} o]& HY
7189 = A glolA HEd S 3]
HAYrh o]¢} B2 o] fF7 MERO A9 VgL MER
2 acetatet} MEZQ A~ xanthate 7 2 § %A
oA &8 Ex £3AA A8 F o st ofE
& AMRSt] BER oAz AYAIE o]Eu} viscose
ZFA) oal] olFoiA girh. | ol F A4
Z40| E@sle] YAzt Fou AlgEHE 3
ko] 5ol 21 FHE 428 4+ Uk o2 &
a237) f3te] At 30 A7 AEZQAE FH Lufd
o 7R E Al /9, T 58 F4H0E o] Fo
A AZEZeAE AY 5Y £ e 98 7K 71804
7} BaEAv}: (1) N-methyl morpholine- N-oxide
(NMMO)/H,0; (2) calcium thiocyanate(Ca(SCN),)/
H;0;(3) N N-dimethyl acetamide(DMAc)/lithium
chloride(LiCl) ; (4) trifluoroacetic acid(TFA)/chlo-
rinated alkane ; (5) A ammonia(NH;)/ammonium
thiocyanate(NH,SCN). o]E& HMEgzox Mg A
£, 1992\d A2z 9 AE NMMO/H,00 A4 it ut
Absted A 27 Hze] gl (lyocell) A5l Tencel™
o] d=te] CourtauldsAlell oail Adstel A& FA2
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Aeg oo AL FALM Bl 420 B}
9] ZA dlAHIE7] Atole] A5 A4 uFo Bojel E4
o] MEZo A g Hsty EXo) P& v
Badie A7 Bad A2 oA-f718WAE

FHo2 olg golo) A S4g wBU

2. MEZQA-NMMO/H,0 &Y

NMMO7} wHE 78 1939de|govt dE29e ~9]
goi2 dApEr] AR AL 1970dREoelnh. R
NMMOE ¢33 gz 0 gafoluv 852571 172 C
o|4F ololN MEEox & AFAl GREIT Al
wahd $§2%7t ¥ 23 NMMOE Ag-3he 33
o] AA gdatxlo] ok 423 NMMO<] A$ NMMO
9} Bo] ol ZAgE NMMO(1)H,O(monohydrate)
o} 28-2ke] NMMO9] 5&te] Eo] Add NMMO(5/
2)H,0 271Ae] 2727 el 449 85
72°C 2 39 colth. NMMO¢e] N-O7l& 2709 443
o] 7hsdle) MEggoAE LA1E & ok 2y
NMMO9) 1.582} o] o] Bo] F3led AER o2
& g o) FA3] BAsta 28R o] Eof 3
9\ NMMO7 &3 $4d7 oz Afshy| Wi A&
2oag gaA 4 gloh. 1Exke] NMMOd 1€
W= 1.58=e] o] 43l NMMO+= %74 (isotropic
phase) AE2 o2 £4& s 124 vvte] Fol
FaE Aot ojHb} AEZ A LAS FPE 5 9]
o HAztA AgZeATt F9A4 A3 A (lyotropic
liquid-crystalline phase)£& &Ash=v i3t &3t ¢
ole e FEaln et NMMOo| 98 #2124 Hj
F4~(available chain conformations)®] 74 <} A=A
off (steric hindrance) 2 1% E2 <X o] #
A HFele) glucose Z7](residue) ol 7ZHA W& Hox
F25 2 Qdrh

Chanzy S o5t AE29A-NMMO-& £947
= e, 187 Fx, NMMO¢ 43}x (degree of
hydration), Z18]1 AE2Q ~o] FHAjgk) wel T4
Ee oA Ao oE W, FH=(degree of
polymerization ; DP)7} 60091 &89 A0] 3L 43}
=71 1 o}dl NMMOd| =old 90 T of3lllA =
20 wt.% €] o|ubito] AT o]HA FAHE o|uby
& 71gsle] 257 100 T7F HE ool ApekA]r]
Al 110 ¢ ool HW @3] Tde] v A
E292-NMMO-& £aqA A o e A3 =
Aol E 1] YR} th. ol oo A EAR
7t A wigstez AF4 PAHdry jet-wet spin-

ning)dll ofa) i Fe) ne HAE Azshed fral
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E 1. Anisotropic Phase Forming Conditions for Various Cellu-
loses in NMMO/H,0°

Cellulose material Concentration range®
Cotton linters(DP 600) 20-35
Dissolving pulp(DP 600} 20-30
Avicell PH 101(DP 600} 25-35
Microcrystalline cellulose from rayon (DP 35) 45-55

2 The mole ratio of H,0/NMMO was kept below unity and at
0.4 in optimum cases. The temperature of measurements was

lower than 90 C.
b The upper limit corresponds to the limit of solubility.

1=

2.1 SHiA ME2Z 9 A-NMMO/H,0 894

8RR 27t 1wt% WA 6wt%d AEZeA
(DP=600)-NMMO monohydrate &% 39 &3
o] FHrisle] THAtolt), o f-ofd) ksl ¢HgAE HIL
3R @ Ae -9y IM Jgr|2REH &
49 Ad 55 843 oulX (shear flow activation
energy) & 45 kJ/moleq]l ¥+ n-propyl gallate9} -
As A E AT AS AER o0 RV AT
3] Eo] B9 e EA FxAA RV Y o ¥
A3k A7t 29 kJ/moleo|th.2 AA] o] g 130 C
oA 108 X3 AY 90 CollA] 5077t WX 3H AE

o 9] DP7} 600914 20002 74Tt o] £42
AgGgd (n-ALEE(y) FA(flow curve) FHA A
Lol Aol (hysteresis) o] UERIA AF AT A
Aol floy e HUEEEZR PTFE(network
structure) & FA|7| YA HAgto]Hol Algtbd A&
o) gt 1y PRV FE &4 AdE
718l @3 XSl Al7ke] Ao} tlEo] A Bt
Z7t AA18 FAgErTth

A2 9~ (DP=600)-NMMO monchydrate £
HAre yxo&EAol I8 19 Yl Ao O8 29

7 (Pa.s)

C%

12| 1. Viscosity(s) vs. concentration for solutions of cellulose
(DP=600) in NMMO monohydrate at 73 C.
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Log 7 (Pa.s)

-1 0 1 2 3 Log7(s 1)
8 2. Viscosity(7) vs. shear rate(y) for 10 wt.% solution of
cellulose(DP=600) in NMMO monohydrate with antioxidant
B at 95°C; % at 102°C; A at 85°C ; @ at 70 C. Relaxation
time(§) vs. shear rate(#) for 10 wt.% solution of cellulose(DP
=600) in NMMO monohydrate with antioxidant : ® at 85 °C :
@ at 102 C.

a3 32 A7 33 QHAE A4S A4S 10w% 2
15wt.% AE=Z 2 ~(DP=600)-NMMO monohydrate
&l A 2o M9l Hx9l Exlolg Alzte] Agisy
AEdE HAFEth 549 AdEE MM FesE
%99 (lower Newtonian flow region)o] #aglz] gto
o Azl Zvie} diel Anvt de Basis 97}
4d (pseudoplasticity) & tepdt}. o] £42 70 €
A 95 C2 7198 5524 (power-law index, m ¢
=Ky™)7} 0.149| 4 0.260.2 =713}, o] AE2 0~
o] Batelgh Azt AtETu) 2w0] Zrle) g
o] st FE JEAF (yield behavior)g Holx|
2=t

2.2 o[y MEZ QA NMMO/H,0 8

o8 7iA] AdLEEoAe] 24 wt.% ME= S ~(DP
=600)-NMMO-& &9 H=z9| 2xol&go] 17 49|
Ueht gl J=AFe] oz Ry ojwb-T9a A
©]- 2% (anisotropic-isotropic transition temperature)
7t 87~92CY AL & F don FrA 4 Ajole] A
Eals AgEErt 37156 me) gad) oua-s
W Aol EE V1FoE TR Ao AWSE B4t
dUAE 22}, Ae&Er 21845 Auss @
33t A7t Zadch Al osa 23E duss
TReAe] AdEe] 05T olsfolmz oupA-Supa
Hol2x ZAHMe) HExlole A BE rheometerth
N4 AAWE A (viscous heat generation) wEo]
ok A& @ = vt Fe AwAdl o B o
B3-S HE Ao REX o9} B%% 90~92 ‘ColT}.

IR =7 25wt% AEZ9A(DP=900)-
NMMO-& &9} oli-Suty Holexi: 85 Col
thf o] Mol2E o8kl 80~82 T4l o] SAe W
$H-HIEE FAYA AFE AL Jedn). a8y
Aol o3 95~96 CANE Aged-Avas

IEXnEtn o1 A8 @53 19973 109

Log 7 (Pa.s) Log @ (s)
5 ] -2
4 |
3 F1
2 ] ~

-2 -1 0 1 Log 7 (s™ 1)

1@l 3. Viscosity(7) and relaxation time(#) vs. shear rate(y)
for 15 wt.% solution of cellulose(DP=600) in NMMO monchy-
drate with antioxidant ; @ and Ml at 70 'C ; O and [ at 96 C.

/ 35s7!
/ /15.1 s
: \/39.5 57!
/

-1
05 e i

105 100 95 90" 85 8 tT
2.6 2.7 28 ) opiqns
7 K10

7a.1073 (Pa.s)

{2
1

3% 4. Plot of viscosity(s) vs. reciprocal temperature for
24 wt.% solution of cellulose(DP=600) in NMMO/H,0.

HA4 A HELE M) A5 (strain rate sensitivity
parameter)Ql #5347} Aghed o]&4 2 Jehdc).
AeEErt Z7HEEE ARss 845 quUAE Be
A

ekl kAl FEdAe] dE=2 0 A (DP=600)-
NMMO-& &9 Hzol 2xo&4o] I8 59 Uehd
Aot 24 wt.% B 30 wt.% £Yo] AL o]A-Supar
Hol2EE 90 Colu 20 wt.% £-e] 29 Ho|d o]
HEHA ol T £AYL & 5 Yt} o)RomE
B 42292 A(DP=600)-NMMO-& g£olo] oAEs
(critical concentration)7} 20 wt.% ~24 wt.%¢] AL
& 5 Utk Yuidoz MERO A BT Il 42
EARY "=rt 2718k AR4-5 843 duAs =
7hiet.

3. dE22A-DMAc/LICI 89
DMAc/LiCl A7} AEg2o22 =94 & g}
Al

A& & .
292& DMAC/LICI 3017] YailAs ALA 4317}



741073 (Pas)

20 e
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30%
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5 24%
E;\Qb

= 20%
105 100 95 9‘0 85 80 tTC
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1% S, Plot of viscosity(#») vs. reciprocal temperature for solu-
tions of cellulose(DP=600) in NMMO/H,0 at the shear rate of
15 sec™l,

- H, —
(0]
(o]
7 OH \\
OH
L \ -
N\
\‘ — +
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* Cl==t= Neow Commm CH3
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2% 6. Proposed dissolution mechanism of cellulose in DMAc/
LiCL

P el AEZ Q27 DMAC/LICE oo & £3)
177b a8l 69l AAEH Atk o] gujAe] AHEL
234 AE2eAE W2 BATIH @Feths Aol
MEZQ2AE 05wt.% ¢ &4 79 30 ColA 30
o] AFAE T @2 2~3%9] HFEZALR AEE =
AL AEZ ool BEu o] ot #Xt & #A

FaE e W3l oot

AE2 o2 -DMAc/LICIAI 9loiM {4H = (intrin-
sic viscosity ; [7])%} 3T EAZF(M,)7e] WA=
e e Mark-Huowink-Sakuradas]o @ oA
o} A ()& 9%9) LiCl& /3 DMAc&A A o
H7A AE2 o9 30 CoAAY AFAAE HaAT
Hoz et gL Holh!!

[7]=(1.278 x 10°H M, }1° 1
g2 9 2~-DMAc-LiClAI®] A% (phase diagram)
o] J@ 79 et Urh!? Sample A9] DP+ 28803

sample C¢] DPE 4490|t}. 1% 794 sample A2]

576

biphasic + fibers

biphasic+
fibers

C/449

I} 1 L

4 6 8

Cs, %
1%l 7. Phase diagrams for ce]lulosse, samples A and C, In
DMAc with varying LiCl concentration at 20 °C : (O) 1sotropic
solution ; (@) isotropic solution+solid ; (A) biphasic solu-
tion; (A) biphasic solution+solid. Broken line indicates the
upper limit of the biphasic gap of C,"/C, ~1.3.

&4 ol 24& YRl He O (o184 FE
147wt %)/C, (B8d %11 wt. % )=1.330] 2}
= 7H4st 283 Aoltt. Sample Al A4 LiCle]
FE(C)=5% M 44L sz dAls=Ert &
9.2 wt.%, Florydl (2)9] ols) Ag=le QA% 28
(critical volume fraction ; ») ¥ %4} (axial ratio ; )7}
747} 0.0058 & 1370]t}.

v=28/x(1—2/n (2)

C,=78% MM dAE=s & 11wt%, AT &
€] 0.0790]3L Zu]7} 99¢}.

DMAc/LiCl gl Al M= Cot 371845 &ulo A
E29x g8l4o] Frrsld EAe F=(CH7F F7L
g}, McCormick ol o]51@ DMAcW el C7t 3%
njgrol W w)RajE M2~ A (undissolved cellu-
lose particle)7} A8t Cot 71l wel A=A}
(cellulose gel particle)7} Hxpd o8 gajge] DMAc
o] Cot 6% olde] =E Agzoxvt ¢ &3d
th. Cot E71d45E BA3 Aol 23 83 xjo]=
7a3e 4 ¢ gk C=5%9A+ sample A9} sam-
ple Co &= |7} & 100%°lY C=8%A=
o} 50% o]t}

A28 9 A~-DMAc/LICl £94 9] dAFsE 4 (crit-
ical concentration curve)o] 1@l 8 vteh} . &
o) mg syt A Ed AP 18 A5 E vEt
Ye AL 2 F Jdoh oF Twt.%e] 2R 5524 A
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% 8. Dynamic viscosity vs. concentration of cellulose solu-

tions in DMAc/LiCl.
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% 9. Dynamic elastic modulus vs. concentration of cellulose
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& 10. Dynamic loss modulus vs. concentration of cellulose S0-
lutions in DMAc/LiClL
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%] 11. Minimum cellulose concentration for mesophase forma-

tion as determined by composition of NHy/NH,SCN : DP=
210 ; stored at 25 C for 30 days.
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5.1 MEZQA-TFA/Chiorinated Alkanes 29
TFA ¢} 1,2-dichloroethane(DCE), dichloromethane
T+ trichloromethane E€EL A2dA] MAERQAE
%A 4 gloh. Patels} Gilbertdll® ojapdl Agz20 22
of Egriulol A 20 wt.% A% Fold A AP
< el &= 383 B2 (optical birefringence)o] &
ZE 3 10~15 wt.% A e T 498 P43t A
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A ol dHde BAS olz d HEgart Yehdrtlo
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Ca(S5CN),¢t &9 E3E0] HE2eAE 5Y
Aoke AL oln| 1905 LdHH Y guje] x4
Ca(SCN),7} 34.4~68.3 wt.%, &o] 17.5~54.6 wt.%
ola, AE2e A BEE 54 10~30 wt.%olth. 27
o gd g8l ofga galAl 120~140 ¢ FE9 T}
go] Fg st AEZ 029 DP #4vt 40%9) o]&t}.
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