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Effects of Coagulants and Annealing on Properties of
Regenerated Cellulose Fibers
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Abstract — Cellulose(cell) /dimethylacetamide (DMAc) /lithium chloride(LiCl) solutions were
prepared and spun to fibers in coagulants. Then, obtained fibers were annealed in appropriate

chemicals.

The fibers from cell/DMAc/LiCl showed celllll morophology prior to annealing without differen-
ciating the kind of coagulants. Morphology of crystallite, however, was affected by annealing.
Annealed fibers at 170C showed cell ¥ morphology and had better mechnical properties than

others.
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Table 1. The mechanical properties of cellu-
lose fibers from DMAc/LiCI1(93 : 7,
w/v) cellulose

. . Initial
Tenacity Elongation
Coagulant (&/d) (%) odulus
(g/d)
water 2.95 4.23 225.32
methanol 2.52 5.77 161.34
acetone 1.93 3.67 138.68
acetylacetone 1.87 3.87 167.68
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Fig. 1. X -ray diffraction patterns of fibers spun from cell/DMAc/LiCl solution using different
coagulants of (1)water, (2)methanol, (3)acetone, and (4)acetylacetone.
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coagulants and fiber properties upon them

] o ) Polarity'” Ionization'"
Coagulant Tenacity Crystallinity Size ]
(diele. const.) (ev)

water 1 1 1 1(78.30) 1(12.60)

methanol 2 3 2 2(32.66) 3(10.84)

acetone 3 1 3 3(20.56) 2( 9.69)

acetyl-acetone 4 4 4 4(20.00) 4( 8.87)
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Fig. 2. SEM photographs of fibers spun from cell/DMAc/LiCl solution using different coagula-
nts of (1)water, (2)methanol, (3)acetone, and (4)acetylacetone.
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Fig. 3. The cross - sectional shapes of fibers
spun from cell/DMACc/LICl solution
using different coagulants of (1)wa-
ter, (2)methanol, (3)acetone, and (4)
acetylacetone.
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Fig. 4. X-ray diffraction patterns of annealed fibers spun from cell/DMAc/LiCl solution using
different coagulants of (a)water, (b)methanol, (c)acetone, and (d)acetylacetone.
1. 190C under tension 2. 190C without tension
3. 170C under tension 4. 170C without tension
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Table 3. The mechanical properties of an-

nealed fibers spun from cell/
DMACc/LiCl
Temp. Tenadty Elongation Modulus
Coagulant Tension
() (gd) (%) (gd)
170 T 336 428 25897
NT 259 428 21430
water
1% T 13 5% 12973
NT 170 517 16658
T 212 984 12868
170
NT 159 967 10189
methanol
190 T 152 609 1438
NT 192 752 11661
- T 432 541 35633
NT 306 1097 2611
acetone
1% T 258 964 14956
NT 252 1104 13847
1 T 373 776 2474
acetyl- NT 213 937 12333
acetone 1% T 269 503 19123
NT 29 563 1422

T : annealed under tension

NT : annealed without tension
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Cel/DMAC/LICIEH & =438t Wit 9 FA
2t 27 og3 22 HdES 4g 5 YAtk

D Ate Afe Sl FARe] Cell 1]
ulH7T2E et ol dfd ddTEzeE
Wabg o g3relel #Agle] o]u] WAL M (spin-
ning line)ollAd ZA= gaude gt FAGA
Amgte] @S nHE BHoFr)

Aglol, 170CAA Xe)¥ Hdie Cell VFRE
eI 190CToA X2 Hfe Cell ITF2E

J. of Kor. Soc.

b gudnt dxzie ad 59

gz BAFY

3 EHAY AR NAH BAHFAMNA, Cell
V727 Cell MITFZREG Afo o U2 B4
Kot 53 13" AeielA g Cell V
727 M e E4E eI

S L

rat

1. A. F. Turbak, R. B. Hammer, R. E. Davies,
and H. L. Hergert, “Cellulose Solvent” CHE-
MTECH, 5551, Jan.(1980).

2. J. O. Warwicker, R. Jeffries, R. L. Colbran,
and R. N. Robinson, A Review of the Litera-
ture on the Effect of Caustic Soda and Other
Swelling Agents on the Fine Structure of
Cotton, The Cotton Silk and Man - made Fi-
ber Research Association, Shirley Institute,
Manchester, England(1966).

3. A. K. Kripunov, “Dissolution of Cellulose in
Trifluoroacetic Acid”, Tezisy Doky. Vses. Kouf.
Khim. Fiz. Tsellyul 1st, 2, 183(1975).

4. D. L. Patel and R. D. Gilbert, J. Polym. Sci.,
Polym. Phys. Ed., 19, 1231(1981).

5. A. S. Chegolya, D. D. Grinshpan, and E. Z.
Burd, J. of Text. Res, 9, 501(1989).

6. C. C. McCorsley and J. K. Varga, U. S. Patent,
4142913(1979).

7. A. F. Turbak, TAPPL, 67, 94(1984).

8. D. C. Johson, in Cellulose Chemistry and
Its Applications(T. P. Nevell and S. H. Zero-
nian, Eds.), NY, pp. 181-201(1985).

9. A. Ziabicki, “Fundamentals of Fiber Forma-
tion”, John Wiley & Sons(1976).

10. V. Grobe and K. Meyer, Faserforschung U.
Textiltech, 10, 214(1959).

11. H. MarK, “Cellulose and Cellulose Derivatives”
(E.Ott et al. Ed), Chap4, Interscience, N.
Y.(1954).

12. R. H. Marchessault and P. R. Sundararajan
in “The Polysaccharides” (G. O. Aspinall Ed),
Academec Press, N. Y.(1981).

of Dyers and Finishers, Vol. 7, No.4(1995. 12) / 359



60 ¥ 9 =

13. C. Reichardt, “Solvents and Solvent Effect in Physics”, CRC(1992).
Organic Chemistry”, VCH(1988). 15. R. D. Gilbert, Chemtracts Macromol., 3, 142
14. D. R. Lide, “Handbook of Chemistry and (1992).

360 / BEROINTREL B7E F452(1995. 12)



