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Development of Antimicrobial and Deodorizing Cellulose Fiber
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Abstract— Both cellulose and chitin together were dissolved in DMAc/LiCl and these solutions were
extruded into coagulant of DMAc/H,0. Fibers thus obtained were treated in NaOH aqueous solution.
Results showed that the fiber surface contains celluose and chitosan. This means that these fibers

treated are composed of three components, ie, cellulose, chitin, and chitosan. These fiber showed secure

antibacterial and mechanical properties.
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o] A7) AL H - &2 Q ~(Sigma, DP=547)
9} 7)€} (Sigma) & 20CHM RFAZAA L LiCl
(99%, Aldrich)2 100ColA ZZAZAIZ Z A}
8319927 DMAc(99%, Aldrich)= © o]4te] A3
ARA glol 2tz A8-stg .

AEgzoze ANElE o8 7ix) FAHE 2448}t
& DMAc/LiCl E3-gvie] AoA fdzsin

F Azl A A7 39
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g HALE S EY)E T
WAL RS A5 WA Wi AAvta (Y
o} 100 psi) 2 493 DMAc/H,0(3: 7 FA¥])
1Y £o02 ESAZG AL xF9 JF F
BHE=E 42 006 mm 2 80 m/min ©]UT
AHAD AR 15T FFF AAS &g

SR8 AAY F ARAIFE
dojxl dE2es—7" AR 7AH 4E
1A 8 7)(Instron, Model 4201) & AH&-3le] d&
A AJHZo] 25 mm, ¢IAEE 10 mm/min &2

o gate] WA Fsd F=(SF 360 poise) & 71

24383k
NRE B8 FAFUES FEAN Helsha
AEpoz AATHE AL ¥y LA AHol.

wetd dojR AEgz o278 HHE A3 54
SMEF 78§90 At At 5o} 71
Efo] HxE HIH) o)A doid Hfo B
A= 9ot Ze WHoz FAsrh
Fgod 2¥2 HA4HAHQ halo test FHoR 3}
Qon YAFL FATLEA] AE WA, @ Jdx
5 AF2 Qelo] He Foz HAA AdFeld
a7 A ATy FAEE AT (Staphylococcus
aureus) ¥ I2F A AFTA ABF(Klebsiella
pneumoniae) & AHE3IYTH.
3. &y % 1F
HEON N, AEZQ 2= DMAcl t¥ LiCist
Fol 4% °]8l Beele &3t doluvhA sk,
5% °)%4 10% 7} LiCl §30) o452 4%
2929 gajfo] BelAal I o] A= LiCle]
A&Hth 7189 9A) LiCiggol 4% ol8td 4%
= 237 dojvx] @erx LiCl 5% oA 10% <)
P9l 71" &7t & HA Utk AERZR
29 719E nAGH A EFstY DMAc/ LiCl
oo} 344 B 2= DMAc o thd LiCl9)
ol 5~10%2 Y W LEA FHF(LERA+
ZI|) 2 LiCl 7% H3 4%7kx S35k
ol 718 gFe 15% 8 9A ¥ho} EFgdol
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Table 1. Effect of lithium content in 4wt%
cellulose/DMAc/LiCl solution on
the produced rayon property

LiCl Content(wt% ) )
n DMAC/LCL Tensile Strength(g/d)
5 2.28
6 2.32
7 275
8 1.40

99 ZAxzHE DMAc/LiClOIM Y d3aF 3
%S 7% 2 1A, & DMAc/LICl=93/7(F-A4])
2 EEuE Ak o) &uld U dEZL
/719 (F awt% ) 9] B3-S 83/17~6/94(F-AH))
3t AL AZG A o]E Fo A2oA FAY
AT dzE a8 2AF diyoirt oF 10d<)
AEZoA—78 248 Af BEAZA AF=
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Table 2. Physical properties of cellulose-chi-

tin fiber spun from solution in

DMACc/LiCl
Fiber Tensile |Extensibility| Initial
(cellulose/ | Strength Modulus

chitin) (g/d) (%) (g/d)
83/17 4.05 4.80 198.59
67/33 2.96 4.12 178.05
50/50 4.66 2.88 320.80
25/75 342 4.24 207.04
12/88 4.67 8.12 279.26
6/94 3.40 2.04 257.25
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Table 3. Physical properties of cellulose-chi-
tin-chitosan fiber obtained from cel-
lulose-chitin fiber treated in NaOH

solution
Fiber Tensile |Extensibility| Initial
(cellulose/ | Strength Modulus
chitin) (g/d) (%) (g/d)

83/17 4.96 6.45 319.55
67/33 3.05 7.32 230.66
50/50 4.88 492 361.24
25/75 449 4.28 328.98
12/88 5.02 840 302.05

6/94 3.99 2.52 272.76
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Fig. 1 IR spectra of cellulose-chitin and cellulose-chitin-chitosan
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Table 4. Comparison of phisical properties of

cellulose-chitin-chitosan fiber to
other fibers™'®

Tensile |Extensibility| Initial

Fiber Strength Modulus
(g/d) (%) (g/d)
polyester 6 7 140
nylon 6 6 16 50
cotton 4 6 80
rayon 2 20 60
chitosan 2 5 50
cellulose-chitin-chitosan 5 8 300
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Fig. 2 The halo formed by S. aureus and K.

pneumoniae.
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