Polymer(Korea) Vol. 22, No. 5, pp 770-778(1998)

Cellulose/MMNO Dope®] d&s#jell 9%

AE2 X Af EA a3l 93 23
AEYH - o4* - B2 F
Y20 8n nEATtd, *e2RW|eATY TR e
(1998 34 25¢ HF)

The Effects of the Thermal Degradation of Cellulose/MMNO
Dope on the Physical Properties of Cellulose Fibers

Dong-bok Kim, Wha-Seop Lee*, and Ho-Jong Kang'

Department of Polymer Sci. and Eng., Dankook Umniversity, #8 Hannam-dong, Yongsan-ku, Seoul, Korea

*Polymer Hybrid Center, Korea Institute of Science and Technology, Seoul, Korea
Ye-mail © dbkim @kistmail kist.re.kr
(Received March 25, 1998)

2 : A2 Pl 25t AzE MMNO/EE22 2 pre-dopeE o]4% AEZ: A4 A
ZA, g8 we dE2e 2] FAY 9 4% AEF2 s Y WAsle} ojFe] B2 4
# B4 uiXE d8 tale] nAsgch Doped] &= 8222 A4 A9 € o
Agz e o] §FE Z4A7|H dope T} BEH 2o ulel 2a Ao DEAE Aozt
B MMNO/ME222 doped] €8] "W7liEe ol & AN & AT £A%F A&
o} g3 AE2 e W Aae AR MPPE W] dire HREs dEe FaATR ok
2 Afe 71AA S 9¥E e BAE F AU

ABSTRACT: The thermal degradation of newly developed MMNO/cellulose pre-dope was in-
vestigated to understand the degradation mechanism of molecular weight and a-cellulose con-
tent in the processing of cellulose fiber. The effects of thermal degradation on the physical
properties of fiber were also studied. The variations of molecular weight and a-cellulose con-
tent of cellulose fiber decrease by the thermal degradation depend on the basis of the dope
concentration and the processing temperature. These results, the mechanism of thermal deg-
radation in MMNOY/ cellulose dope was explained. The thermal degradation led to the decrease
in chain orientation of cellulose fiber. It was found that this caused the reduction of fibrillation
and the mechanical properties of cellulose fiber significantly.

Keywords: cellulose fiber, N-methylmorpholine N-oxide, thermal degradation, molecular
weight, fibrillation.
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Figure 1. Change of molecular weight in MMNO/cel-
lulose pre-dope as a function of aging time: Closed
symbols for data at 130 € and open symbols for data
at 110 'C: The concentration of dope;10% (O) and
15% (A).
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Figure 2. Calculated e-cellulose content of cellulose
fibers at various processing conditions : Closed symbols
for data at 130 T and open symbols for data at 110 C :
The concentration of dope ; 10% (Q) and 15% (A).

A Az A AFEAY g Qg2 FF F
Aol B7Fs3to Fig. 39 €202 %3 4ot
AEZ 0~ o] BB FHoaRE U AE
2o 2o ¥FE AU Fig. 3& AR 712
2747 T A dPsd AEZ9~ doped]
Ay g Agze 2o #FL APHoz AH
243} o|&e A#BAE YePA master curve
ojth!! ojw] Uy} Mz oxel FF ZPupHL
ASTM (T429hm-84)& AME-3}% .

Fig. 2¢]4 Bg ule} o] Fig. 19) Agzea
Ealgge] Wstels 2] AE20 248 MMNO 49
o &3|*7]= dope A= HANAM Uv} dEz e~
o] ¥k W= 93% oA 91% 2 1 W3yl 32X @
28 ¢ F Utk F, A2 $H® dope AFA
W3 Exlgge] Wdle BAlFge] & Exe &
sl 93ld 7Is s o] ozt AUFos #x2}
go] 2 MERL A Hgl ¥ Zul AESZQ 2o 9
sl HEEE oJn$r}. Pre-doped] WEZQ A A
#4248 MMNO &< &3] §3)2]717] 918 533
He & 2 £804E AFAEAA ool Fd
upz} Absiel]l o ¢t ARVt Hol YlH oz Bajy
o] zh2 Ag2ox Eart $HHoz e
getd A2 WP o MEEQ A doped

#e2|o] A224 A53 19983 94

100

90 -
€
&
2
3 ;
; 80 -
E] . A
3 o
o
70 ®
60 1 1 1 1
0 200 400 600 800 1000

Degree of Potymerization

Figure 3. The relationship between the degree of
polymerization and a-cellulose content in MMNO/cel-
lulose dope degraded with various conditions : Closed
symbols for data at 130 C and open symbols for data
at 110 C: The concentration of dope;10% (O) and
15% (A).
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Figure 4. Effect of thermal degradation on the fibril-
lation in cellulose fibers degraded for (a) 10 min and
(b) 100 min at 130 C.
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Figure 5. Variation of birefringence of cellulose fi-
bers due to the thermal degradation at 110 C: The
concentration of dope ; 10% (O) and 15% (&).
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Figure 6. The effect of thermal degradation on ten-
sile strength of cellulose fibers. (a) Degree of
polymerization and (b) e-cellulose content : Closed sym-
bols for data at 130 ‘C and open symbols for data at 110
‘C : The concentration of dope ; 10% (O) and 15% (A).
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Figure 7. The effect of thermal degradation on mod-
ulus of cellulose fibers. (a) Degree of polymerization
and (b) a-cellulose content : Closed symbols for data at
130 °C and open symbols for data at 110 C : The con-
centration of dope ; 10% (O) and 15% (2 ).
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Figure 8. The effect of thermal degradation on elon-
gation at break of cellulose fibers. (a) Degree of
polymerization and (b) a-cellulose content : Closed
symbols for data at 130 C and open symbols for data
at 110 C : The concentration of dope;10% (O) and
15% (A).
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3 e ZEE A

1L A2E Hgda dojxd MMNO/AdEzZe X
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A5%

pre-dopeE Adf27t &3] £8|E dopedIl=
R s 2% Fae Balgge] AyHe
Z Fe 70l L wel AEZ e oo FES
Q?JQ F A

2. A7) Welldel doped] dvs W EFS &
Blx7) EAlo] 2 U MEZ o A0 Ed o3

A% garlh dojvy EejAzie] ZAETE

top 9 WEl AEZ e xo] B 93y &
g7t dolde & F Uk EF ZEFE dope?)
—E— 43 AEg2eae Bt BAE Aae
219l ¥ha RAEE doped|He @ut MERL~
287t Ho] Ap=2hY Azd dE2ex 4
= AUFoz B Uy HEZe2E PRI
& ¢ 4 A
3. GEslol o A A3 € 4n dE e
o ¥ Zae ARl Wiy AAE FU3 ole
AZAFHE A Gk Ao suds) dde A
Al &A0E Zed.

4. MMNO/ B &29 2 pre-dopeE o]&3le dol
A Ag2ex Hhe 71EY dope R Hj23IA F
Aol A ol Mol vjdly WF3 £+ AH
548 2 UL ¢ F AA

5. & BAES 49 MEZeAE ZE ARl
AN 5% JAH EYE FAe 8dozA
ol A% 9 o MdET e FHL E F o
U QR 23l BAjg i) dEgRes ¥

mﬁﬂmn\'ﬂ.%

#Lé

;0
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AR

o] Z4ad Afrel A% dfrel WPl 7IAA 4
o o 9%E vAL AAEHT

6. AEZx AHfel S olEs BAF L ¢
o Agzoa FFRTOE AR ¥ o EH
@ BAE e ¢ 7 UAS.
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