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Abstract— Regenerated composite fibers are prepared from solution(styela clava tunics /poly vinyl alchol) using
N-methylmorpholine-N-oxide(NMMO)/water(87/13)(wt/wt) as a solvent by dry-wet spinning. The chemical
cellulose (94%, a-cellulose content) used for this study is extracted from styela clava tunics (SCT, Midduck),
which are treated in chemical process and mechanical grinding. The structure and physical properties of
regenerated composite fibers were investigated through IR-spetra, DSC, TGA and SEM. The optimal blend ratio
of SCT/PVA for spinning solution was 70/30 and the total weight was 4% concentrations in NMMO/water
solvent system. The fiber density, moisture contents and the degree of swelling were 1.5(g/cm’), 10.2(%) and
365(%), respectively. The crystallinity index of composite fibers are decreased as the PVA contents increased.
Thermal decomposition of composite fibers took place in two stages at around 250°C and 550°C. The best thermal
stability was obtained with 30% PVA contents.
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Table 1. The physical properties of styela clava tunics and wood pulp cellulose fibers or films

item

styela clava cellulose

pulp cellulose

Intrinsic viscosity([n])
Molecular weight(Mw)
Fiber density(g/cm’)
Moisture regain(%)

Swelling(%) (film sample)

6.35 6.8
423,600 448,800

1.50%, 1.49** 1.48

10.2 8.0

365 116

* SCT=100%, ** SCT/PVA=70/30
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(@) pulp cellulose film, (b) styela clava tunic film,
(c) pulp cellulose powder, (d) styela clava tunics powder

Fig. 1. FT-IR spectra of styela clava tunics powder,
wood pulp cellulose powder and films.

(a) PVA powder, (b) SCT/PVA=9/1, (c) SCT/PVA=8/2
(d) SCT/PVA=7/3, (e) SCT/PVA=6/4, (f) SCT/PVA=5/5

Fig. 2. FT-IR spectra of composite fibers made from
styela clava tunics / polyvinylalcohol blending.
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Table 2. The crystallinity index of composite fibers Fig. 4o vH Y AHZHE 53 3 AEZ QS
with the various composition 29 ZEu|d LSS 283 B3do dia)
PVA content(%) crystallinity index AES e 23S dEsE 50T R

10 0.667 B 5500747 28AIE AAA BaEE A4S &

20 0.634 o1 4 gllom, Hx AR 20% FHLAS U

30 0652 Bl SR as ngE A4 A6 3050,

40 0.615 Auderaeel Eugo] 0% ) 3167, 30%

0 0613 Fgto) M 318C 50% E el A 307C 2 Lhebyt

ol } O islk E-l 7J ?5]— Hl = oA

o} Z¢ H]é%}i%*}ﬂ oA A WEw Tt

A2 50C7HA] 7FEE A9 oWl & 9o o T 2 Bt A 2e Agto] wAso]
Aol Y= #5T & o2 DSC H4dE HW 259 279 wjdy} Ao Zr= 93}
grAaoR dh ojA2 AR FHY AFE o dRgevo Axe 2ue Aoz AAHET
T wAEEe] FHE £k b FaAg A ojgler A FLIRG A 24T 242 A
A W7 AT AN B ¥ QI g9 vie fd AELe et Felild o
71 wolth, whebA AER e 2k B UEA 9o matu|fo] 70%/30% < o 06529] Fho.w A
L}E]rlﬂﬂ % 25e Aol AR} Q= Aoz Az,

Zonddago 488 25 240CWela A
ERO 0] 9 did £57F 250C-270TCE &
214 Stk
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@) s=1oo%, (b) SCT/PVA=90/10, (c) SCT/PVA=820,
(d) SCT/PVA=70/30, (e) SCT/PVA=60/40, (f) SCT/PVA=50/50

Fig. 5. SEM image from the surface of composite fibe with 10 cm air-gap
in dry-wet spinning.

(a) SCT=100%, (b) SCT/PVA=90,10, (c) SCT/PVA=80/20,
(d) SCT/PVA=70/30, (e) SCT/PVA=60/40, (f) SCT/PVA=50/50

Fig. 6. SEM image from the surface of composite fibers with 20 cm air-gap
in dry-wet spinning.

(a) SCT=100%, (b) SCT/PVA=90,10, (c) SCT/PVA=80/20,
(d) SCT/PVA=70/30, (e) SCT/PVA=60/40, (f) SCT/PVA=50/50

Fig. 7. SEM image from the surface of composite fibers with 30 cm air-gap
in dry-wet spinning.

| 6 | 3t 7}3efg] <] A 204 A 25



0l0e ZE0) PVAE S8 ME=2

WAbek Aol WS SEMO® sk Apdolt),
Fig. 5914 2715 %
7‘%_1 XH/Q ‘“EE,}_/\
e SHo & 5
Fig. 70419} 2o ZFA 0] 20cm, 30cm= 2
AW =271 Aa T8 57 24 o= d4
YER A, %rﬂﬂlé" g9 &3} H] o] 30%
gk % v
oA F A&7t HA
s 27t 71 A A dojd A
AZtEy, Z2Yv)d 43E9] £ H]Ho

o ol
—~

ol n1ru
N
01 [
)

T
o
=
=2

T

o
=2
rir
o rlot
L o
o =
=y
(E=TS [‘
9, of % oot T
o M
LN =,
SR

o A
PL

,d
)

= Aol A= Fakd ol
g—}‘— §].?‘5]— ‘“%EO =1 _ir%g—}oq /\Hg_‘% /\gli;g]]/ﬂ
of BAAMERA LE5t7] fldte] 2 on] Ao

2 g8t AER o 10 S, A L 25O R A
23 F e A4S AEsta 1 =4S N s
HoM ZPd 3L E3tste] A2 e 5

AFE Azt #4938 A3 tgy) e A28
ATt

1. NMMO/H,O £mAIE Alg3te] moy AA=R

l‘%Eﬁ _ir%z‘g} §]rfsl— ANEZOAE }H T8 ul-/\}ﬁou
o7 A% v fALEE 110-120TC, 2 A7k

S 30-60F 0.2 3 6% wh7HA], EA) FZ A
ERQ2E 8%wZHA $A3] ST 4 Al
o, get Agrenot Fejuddass &
& A A%whd W Aol WA S0l

74 $-rsksitt
2 vgd AAZEE ZZ3 318 AEZ QA9
A AHFE (9%)LiCl/DMAc 902 &3
0}04 Zzgz;} 1%@5;1‘%3 ALk Al 59
, }H (] ,/] Uh:‘—

365(%) 1At

B MEs SgdRo Mg d2(1)

30% Z3E S W 318TE 7MY =& dorAA

< HeERIH.

4. SEM #4119 A3 noiy ZA9] sst AEZ 0
»oF ZElud d38S Egete] Axd 53
o puTEE ZEvd d3ge] 3ol
Zold 45 UALE u] 3715 (M o] AojdFE
Aol Fwol FEo] Flete Adke] doy
ZYHld &3&9] HlE0] 30%%] Aol vl

4 2% EAS e

1. Lee, E. H. Lipid components of sea squirt,
Halcyntria roretzi, and Mideuduck, Styela
clava, Korean. |. Food Sci. Tec., 17, 289-294
(1985).

2. K. H. Lee, Seasonal variations of nutrients in
warty sea squirt (Styela clava), Food Sci. Nutr.,
24, 268-273(1995).

3. A J. Lee, Y. T. Kim, and S. K. Kim, Puri-
fication and Characterization of a caroten-
opriotein from styela clava, Korean |. Life Science.,
6(4), 250-263(1996).

4. E S. Jung, J. Y. Kim, E. J. Park, H. R. Park,
and S. C. Lee, Cytoxic Effect of Extract from
styela clava against Human Cancer Cell Lines,
J. Korean Soc. Food Sci. Nutr., 35(7), 823-827
(2006).

5. B. Y. Seo, E. S. Jung, J. Y. Kim, H. R. Park, S.
C. Lee, and E. J. Park, Effect of aceton extract
from styela clava on oxidative DNA damage
and anticancer activity, Korean Soc. Appl. Biol.
Chem., 49(3), 227-232(2006).

6. ].]. Kim, S. J. Kim, and S. C. Lee, Antioxidant
and anticancer activities of extracts from
styela plicata, . Korean Soc. Food Sci. Nutr.,
34(7), 937-941(2005).

7.].]. Kim, S. J. Kim, and S. C. Lee, Antioxidant
and anticancer activities of extracts from
styela clava according to the processing
methods and solvents, |. Korean Soc. Food Sci.
Nutr., 35(3), 278-283(2006).

8. S. H. Ahn, S. H. ], and B. D. Choi, Extraction
of glycosaminoglycans from Styela clava
tunic, Korean J. Biotechnol. Bioeng., 18(3), 180-

J. of the Korean Soc. of Dyers and Finishers, Vol. 20, No. 2 1 7 |



10.

11.

12.

il

185(2003).

. Y. R Kim, S. H. Ahn, B. D. Choi, and T. S.

Jung, In vitro examination of Chondroitin
sulfates extracted Midduck as a cosmetic
material, J. Korean Soc. Food Sci. Nutr., 35(4),
646-652(2004).

S. M. Kim, J. H. Lee, J. A. Jo, S. C. Lee,
and S. K. Lee, Development of a bioactive
cellulose membrane from sea squirt skin for
bone regeneration a preliminary research, J.
Kor. Oral Maxillofac. Surg., 31, 440-453(2005).
A. S. Chegolya, D. D. Grinshpan, and E. Z.
Burd, Production of regenerated cellulose
fibers without carbon disulfide, Textile Res. ].,
59(9), 501-506(1989).

D. B. Kim, W. S. Lee, and H. ]. Kang, The
effects of thermal degradation of cellulose/
NMMO dope on the physical properties of
cellulose fibers, Polymer(korea)., 22(5), 770-778
(1998).

13. Y. K Hong, S. M. Jo, and W. S. Lee, Effect of

air-gap distances on properyies of cellulose
fiber spun, J. Korean Soc. Dyers and Finishers.,
5(2), 49-53(1993).

| 8 | et 7F&31s] <] A 204 A 2%

- 0ITHs - A8t -

14. B. H. Moon, S. K. Kim, T. W. Son, and Y. S.

15.

Oh, Study on the preparation and properties
of regenerated cellulose fiber from MMNO
Water/Cellulose, |. Korean Fiber Soc., 34(8),
477-488(1997).

Y. S. Wang, W. M. Koo, and H. D. Kim,
Preparation and properties of new regenerated
cellulose fibers, Textile Res. J., 73(11), 998-1004
(2003).

16. ]. H. Jang, and S. W. Ko, Spinning of cellulose

fibers from DMAc/LiCl solvent solution of
cellulose and their properties, J. Korean Fiber
Soc., 33(12), 1051-1056(1996).

17. M. L. Nelson, and R. T. O’Connor, Relation of

18.

certain infrared bands to cellulose crystallinity
and crystal lattice type, partII: A new infrared
ratio for estimation of crystallinity in cellulose
I and I, ]. Appl. Polym. Sci., 8, 1325-1341
(1964).

K. A. Takasu, M. Tsuchiya, and M. Okada,
New chitin based polymer hybrids, miscibility
of chitin graft poly(2-ethyl-20xazoline) with
poly(vinyl alcohol), Macromol. Chem. Phys.,
199, 2805-2812(1998).



