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A Study of the Cationization of Bamboo-cotton Blended Fabric

Young-Ju Noh and Shin-Hee Lee'
Dept. of Clothing & Textiles, Kyungpook National University; Daegu, Korea

Abstract: Cellulose fiber is a material used in various fields. It is the most used type of fiber because of its excellent
hygroscopicity and dyeability. Recently, as natural fiber materials have been highlighted due to the influence of eco-friend-
liness and well-being, bamboo fiber has become a commonly used eco-friendly fiber. Cellulose fibers are part of the -OH
hydroxyl group, which means they are more chemically reactive than synthetic fibers. In this study, the cationization prop-
erties of bamboo-cotton blended fabrics cationized using CHPTAC (3-chloro-2-hydroxypropyl trimethyl ammonium chlo-
ride) in the PDC (padding-drying-curing) method were investigated. Various characteristics according to cationization
were studied through elemental analysis, FT-IR (fourier-transform infrared spectroscopy) analysis, X-ray diffraction anal-
ysis, TGA (thermogravimetric) analysis, and SEM (scanning electron microscope) analysis. The nitrogen content of the
cationized bamboo-cotton blended fabric increased with an increase in the concentration of the cationizing agent CHPTAC,
and it was seen to be highly bound to cellulose molecules. As a result of the FT-IR analysis, both 100% pure cotton fabrics
and CHPTAC-0 and CHPTAC-150 fabrics were seen to be typical cellulose. As a result of the X-ray diffraction analysis,
both 100% pure cotton fabrics and CHPTAC-0 and CHPTAC-150 fabrics showed typical cellulose I structures. As a result
of the X-ray diffraction analysis, both 100% pure cotton fabrics and CHPTAC-0 and CHPTAC-150 fabrics showed typical
cellulose I structures. As the cationization progressed, micropores appeared on the surface of the blended fabric.
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021000 278te] ZA3 Ak, ZgAke SIAPF 22t 100% oivt
T AR HARAT £ AFel| AME-E 3-chloro-2-
hydroxypropyl trimethyl ammonjum chloride(CHPTAC)(Sigma-
aldrich, USA), sodium hydroxide(NaOH)(Ducsan pure chemical
Co., LTD, Korea), acetic acid(Duksan pure chemical Co., LTD,

Korea) 5-2 15 AlFe2 HAglo] AR5

22, lUt=-M SEEIZe| 20|28}

Folesh &AL 60% TEHCE o]Fojxl CHPTACE
7¥z} 0, 50, 100, 15 gzg} CHPTAC tj¥] FAIShtEFo|
mol ratio 2.2:12 TJH & §HolH, 7} FoA] Fols)
AlZL - 534 E-S 72 CHPTAC-0, CHPTAC-50,
CHPTAC-100, CHPTAC-150°]2} sigich. th--H 5914
o] Fol&3h= pad-dry-cured = FP3ATE. padding
mangle(Heung Shin Tester Co., HS-126, Korea)2 A3}
Fol23kAl g0l 100% pick up&o] HEE 0w, ol
A9 Pl HFE flal, FoleshAl &Yl IAsh7] A
o TRl 304 AA F ARSI padding® Zk7te] tint

F B EL 5E7F AAAZ F tenter(Hyunmin machine
co., Korea)S ©]&3t] 115°CollA 457t curingdFAth. curing
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U 5380 oleshes W guRE AL
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um, 2 w8719 Fig. 13 Zth AEE e x| olesle
A 2@AlR o]FolA=wl A WAl @AE 3-chloro-2-
hydroxypropyl trimethyl ammonium chloride(CHPTAC)2] Epoxy-
propyl trimethyl ammonium chloride®|™, & WA QA=
Epoxypropyl trimethyl ammonium chloride®} cellulose®] RS-
© 2 Epoxyx# o] /fEREEoR FolestE MEROXA
(Cationic cellulose)7} 373t}
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5k S0l S52 Navy Blue A42] A4 E (Jacquard
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Fig. 1. Reactions of CHPTAC showing cationization of bamboo-cotton composite fabric(Khatri et al., 2013).
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Fig. 2. Concentration of CHPTAC vs content of Nitrogen.
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Fig. 3. Concentration of CHPTAC vs K/S value.
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Fig. 4. FT-IR spectra of 100% cotton fabric, CHPTAC-0 and CHPTAC-
150 fabrics.
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Fig. 5. XRD patterns of 100% cotton fabric, CHPTAC-0 and CHPTAC-
150 fabrics.
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Fig. 6. TGA thermograms of 100% cotton fabric, CHPTAC-0 and
CHPTAC-150 fabrics; (a) Weight loss, and (b) Deriv. weight loss.
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Table 1. Thermal degradation data of cotton fabric and cellulose complex fabric

Samples T,(°C) T,,(°C) T,(°C) T,°C)  Residual mass (400°C)/%
Cotton fabric 330 351 367 37 11
Cellulose complex fabric (non cationization) 305 336 363 58 15
Cellulose complex fabric (cationization at condition 150) 307 332 356 49 10

T, is the initial decomposition temperature; 7}, is the maximum decomposition temperature; 7; is the terminal decomposition temperature; 7y(7;-T;) is the

decomposition interval.
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Fig. 7. SEM images bamboo-cotton composite fabric and cationized bamboo-cotton composite fabric; (a) CHPTAC-0, (b) CHPTAC-50, and (c)
CHPTAC-150.
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