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Development of Susceptible Functional Fiber through Chitosan Finishing
Treatment of Tencel Blended Fabrics (Part I)
- Surface Structure Analysis and Hand Value Assessment -
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Dept. of Clothing and Textiles, Changwon National University
(2005. 2. 16. )

Abstract

For cationization, if chitosan, which has the affinity for a human body and reacts easily without
inducing any pollution, is used, cationization of Tencel blended fabrics can be expected and further
expansion of its use as a new susceptible material can be expected. Therefore, in this study, in order to
compare a Tencel/Cotton and a Tencel/Cotton/PET as Tencel blended fabrics with a Tencel single fabric,
the fabric samples were used and processed with chitosan after NaOH pretreatment and enzyme treatment
thereof, and then its adherent efficiency was enhanced by using a crosslinking agent, and then it was got
to be finished with a softener. The fibril of Tencel fabric was controlled by enzyme treatment so that the
surface of the Tencel blended fabrics got to be smooth. Chitosan adhered to the surface of the Tencel
blended fabrics in the form of particles through its processing with chitosan. Chitosan treatment caused
little change in the crystal structure thereof and the thermal stability of the Tencel/Cotton/PET fabric was
slightly improved. The total hand. value(THV) calculated on the basis of the change due to chitosan

treatment was increased in all samples.
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Table 1. Characteristics of fabric samples
Fabric count (threads/inch) Weich :
. sht Thickness
Fabric Weave Warp —_y (g/100¢ mz) (mm)
Tencel/Cotton (55/45%) twill 110 74 2.34 0.42
Tencel/Cotton/PET (40/35/25%) twill 110 72 2.42 0.48
Tencel (100%) twill 110 74 225 0.41
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NYE
NEE EEEES GFEddn A3ee 4

o
AEL

A EuF A g dAd g
£ <Table 1>3} 72},

2) Al
INEATE Gyt 9 2HE TREL AL M-S

9o 5798 <Table 2>} Zv}. &4 (Denimax 991L,
activity 750 ACU/g, Novo Nordisk), 7F34] (Glutaralde-
hyde, 25% solution, Yakuri), 34l (Excellsoft 90M2,
T&C trading co.)9} 7|} A9k 15 o] AHE-st

et

Table 2. Characteristics of chitosan

Particle condition powder
Viscosity 36 cps
Degree of deacetylation 95% 4
Average molecular weight 30x10°
Moisture content 6.0%
Residue on ignition 0.13%
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(1) NaOH ¥ A%

NaOH 8% S0 2 oA 287 AEd v,
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ZHTE FAS AL AzdAT

o AEFoMA 4% Denimaxg AHS-3ke
U] 30:1, pH 5, €% 55°CollM A2FEE 1, 3, 7g/l
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BN EFNaxCOs) & (pH=> 10) 2.2 X 23t Tt

() 71 B2

FNEAAZE 1%(viv) o EA 28-Hof] 7] ELTe
TEE 0.5% (wiv)E 3Fo] 83| A1Z 3L, weight pick up
o] 80+ 2%} Hl =% g 3leic) 7 EAR | 2E 60°C
oA 3057+ aH] AXRAI|AL, 1% FASJVEF &
Aol B HRS F3AIR] F FAol 2 driA|
32E B8 FAE v, 60°CoIA 908E<t AR
F1Z 100°ColA 387 EA sl HEo9 7| B
A2 g st

(3) 712A 2 FAA A2

AZo] AP 7EAS 33AT7] Y5t 01
mol/l FFBYH I = S-Nol ] 50:1¢] H|EE 4
2of|A] 2087F ¥HSA|FIZ, 80°CONA SEZF AZA
71 F 135°ColA 387 A st taAE |
HEL 1%(0.w.N2 FAA ol A 50:19] ¥]
2 40°ColA 327 A3t F wlgol 18] Al
the Apa Azxsch
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() EY 7=

aaxgd AEY ZTHAdEHE Image analyzer
(Olympus SZ-CTV, Japan)& ©]-&3sto] F&3s% om,
7|4 7432 E 5t Ton Sputter E-1010 (HITACHI)
& At AuPdE AT FEHF F, FARAE
(JSM-5610, JoelyS ARE-3ted 2000M1e] W& = 7H34
Eo] BUTZE BFEAT

() R 7=

7VERE HEe dRATEE FAs] 28k Ni-
filter® TA18}E CuKoA-& ARE-3he XA S E47]
(X'PERT MPD3040, Philips)oll &Jsf] 2ol XA 34
LA (WAXD)L 2 RE 7FEAE Alge] dAFx 54
& AEsIge B3 7| BEA ] g & 43
Ao H3lE AHE7] 98l Differential thermal
analyser(TA5000/SDT 2960/DSC Q 10 SYSTEM, TA
Instrument)yS AH-3te] FA Adzle] W3tg ARt
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(3) B ¥4 AHJA -5 & F 7] W&o A el vk
FIEAO R Xeg AEe] 95ty A4S &5} 2 w2 QY Fo B A ojAslnz w3t

7} f13 167F4] 2| &) 938}t /d 2§ KES-FB system AA)ed olggol vt 2EE fA/E Ty g

(Kawabata Evaluation System, Kato Tech. Co. Ltd., B 71EAA T 3 FRgdds ez vAAZ] o

JapanyZ AMS-3t] 2484 + AEY WHEE MAsk] sl FAAAGE 5
71 ©l(primary hand value, HV)E men's winter o 7hAAE] 240 e ¥ ¥uE SEMS §

jacket®] KN-101-WINTERS] ¥H#2]o]] 2|3 Koshi,
Numeri, Fukuramig &% 1, 44 7|2 9
]88} KN-301-W-JACKET2] ®Hgtae] 2|5k 3
El (total hand value, THV)S At 3}% tH(Kawabata,
© 1980).
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%fﬂ oA A7 Uehd ZoE AAHE
74 3], 1999) NaOH M 2|9 £, 79 ZHFE
%E% st A7 g 20 ART F
olulz] £A& B3 HE %W HEH Jeis B
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Table 3. Effect of enzyme concentration on weight
loss of Tencel/Cotton fabric

1g/1
2.04%

3g/l
2.28%

Tg/t
2.57%

Enzyme concentrations.

Weight loss
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Fig. 1. Image analysis profiles (x30) of the Tencel/
Cotton fabric treated with various enzyme
concentrations.

(a) control, (b) 1g/l, (c) 3g/l, (d) 7g/l

Fig. 2. Image analysis profiles (x30) of the fabrics
treated with enzyme.
(a) control, (b) chitosan-Tencel/Cotton
(c) control, (d) chitosan - Tencel/Cotton/PET
(e) control, (f) chitosan-Tencel
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3 #AEEE <Fig. 3>2 AE F 94/ s 4
£ 7t BW FHE ANE Aoz 9 EMN
T AE (brAEL] A B HE BH ¢
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2 7|Eqbe] AE R B} @ BFgo) glo

Fig. 3. Scanning electron micrographs (x2000) of
the Tencel/Cotton fabric.
(a) control
{b) enzyme/chitosan
(c) enzyme/chitosan/glutaraldehyde
(d) enzyme/chitosan/glutaraldehyde/softener

Fig. 4. Scanning electron micrographs (x2000) of
the fabrics.
(a) control, (b) chitosan-Tencel/Cotton
(c) control, (d) chitosan-Tencel/Cotton/PET
(e) control, (f) chitosan-Tencel
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F= <Fig. 5>9F 74t} oo o)slH 7| EAF n)Aa] A
E S HA/M 9 HEe] A9 g2 19 20=
22.6° F-+9] (002) 3 26=14.7°, 16.3° F2¢] (101)
H 2 aonde] 87z} vEe] 26=12.0°9 (001)
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Hol el AE2 A 119 727} EA(o]HA

(e)

(d)

(©

Relative intensity (a.u.)

{b)

(a)

5 10 15 20 25 30 35 40
20
Fig. 5. X-ray diffraction patterns of the fabrics.
(a) control, (b) chitosan-Tencel/Cotton
(c) control, (d) chitosan-Tencel/Cotton/PET
(e) control, (f) chitosan-Tencel



96 81=20|F5t 9l K| Vol. 29 No. 7, 2005
Table 4. TGA of chitosan treated fabrics
Tumax (°C) % residue at 450°C
Samples
control chitosan control chitosan

Tencel/Cotton 353.9 352.8 14.2 11.1
Tencel/Cotton/PET 351.2 350.9 11.1 12.6
Tencel 350.2 349.1 16.6 12.6

], 2000)=] o] Yehta ik, Wl &l A& A4
ol (002)9} (1019, 223 (10)A <] 3| o] Yet
e Ay g2 02 119 A TREEZS, 1999)
£ Mol Sirt. &, 7|4k 2l oa) dlAd/m &
AE7 Wl TG 2] A9 26=202°, 21.8%14 3
A 737t ta 27485l o NaOH AR 2=
5o g B FFIAAE Yo AT
AAE9) FHA 0| B 7] wlF (Hsieh ct al., 1997)
ojf, JRHo g MEROX 19 TERE Y=
A Est oksbe o2 e W/
ZHE &% HE] e N1EAA Y ofs) AER
o | 119 BE e A7t #4385 Fobd 484
& ke s, A2 Ale WaksAl o
ok \

<Fig. 6> 7IEA el o @ & Ao
g2 el ¥stE Uehd 210 | EAR e 9
st A &= 2 F3f7 dojue 2E(Tuw)?t B

)
©
:')\ (d)
=3 ©
g
2 (b)
g
- #@ﬁ/\
200 250 300 350 400 450

Temperature (°C)

Fig. 6. Effect of chitosan treatment on DSC thermo-
grams of the fabrics.
(a) control, (b) chitosan-Tencel/Cotton
(c) control, (d) chitosan-Tencel/Cotton/PET
(e) control, (f) chitosan-Tencel
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Fig. 7. Tensile properties of chitosan treated fabrics
Ccontrol
Mchitosan
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Tencel/Cotton Tencel/Cotton/PET  Tencel
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0
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Fig. 8. Bending properties of chitosan treated fabrics.
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DOcontrol
M chitosan

1.5

1.2 |

2HB/B

09 |

0.6
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Tencel/Cotton Tencel/Cotton/PET Tencel
Samples

Fig. 9. 2HB/B of chitosan treated fabrics.
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6 | Dcontrol Ocontrol Mchitosan
o 4 WMchitosan =2
= 0.1 F
dim His B= B
0 0
8 0.02
¢ o
N =]
N4 ‘_‘. = 001
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. m
20 0
6
[Te) 15 F
[} L. L
S 10 1 g ,
il W w
2
0 R R
Tencel N

Tencel/Cotton Tencel/Cotton/PET
Samples

Fig. 10. Shearing properties of chitosan treated
fabrics.
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Fig. 11. Surface properties of chitosan treated fabrics.
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Fig. 12. Compression properties of chitosan treated
fabrics.
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