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Abstract: In this study, Aftertreatment properties of PCM/Nylon sheath/core fabrics have been determined. Especially,
the relationship between finishing property and content including of PCM ratio. Samples of PCM/Nylon fabrics were
monitored, separately, with 2% o.w.f solutions of each of the berberine chloride, cetylpyridinium chloride(CPC),
benzyldimethylhexadecyl ammonium chloride(BDHAC) and dodecyltrimetyl ammonium bromide(DTAB). Various
temperatures and liquor ratio and pH conditions were also studied to optimize aftertreatment properties. Berberine chloride
finished sample showed the good color fastness. Cetylpyridinium chloride(CPC) finished sample showed very effective
antibacterial properties against Staphylococcus aureus and Klebsiella pneumoniae.
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Table 1. Fiber composition and physical properties(PCM/Nylon)
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Characteristics Unit Core 40% Core 50% Core 60%
PCM/Nylon viv % 60/40 50/50 40/60
Linear density den <3 <3 <3
Tensile strength g/den 32 -36 3.1-34 2.8 - 32
Elongation % < 40 < 40 < 40
Latent heat J/g 1-15 13 - 17 16 - 21
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Figure 1. Structure of antibacterial finishing agents.
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Figure 2a. PCM M/B manufacturing process Method (1).
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Figure 2b. PCM M/B manufacturing process Method (2).

Figwe 3. Conceptual diagram of sheath/core compounding

spinning.
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- Acidic condition : At pH 3-3.5 provided by the
addition of lgdm'3 acetic acid

- Neutral condition : With no addition of acid or
alkali to the bath(using the pH 7 buffer solution)

At pH 11, with the addition of
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Figure 4. Aftertreatment profile.
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Table 2. M/B(mater batch) properties according to compounding method and carrier/compatibilizer ratio
Canier/ Method (1) Method (2)

Compa:ilblllzer Homo Chi Anti- Anti- Homo Chi Anti- Anti-
mt‘; geneous cuttip blocking blocking geneous cuttip blocking blocking
(W% mixing " 1 of Chip 2 of Chip mixing 1 of Chip 2 of Chip
0/100 good - - - - - - -
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30/70 good bad - - - - - -
40/60 good bad - - - - - -
50/50 good bad - - - - - -
60/40 good good bad - good good bad -
70/30 good good good good good good good good
80/20 bad good good good good good good good
90/10 bad good - - normal good good good
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Table 3. Difference of PCM loading ratio according to compounding method

Camier/ Content of Method (1) Method (2)
Compatibilizer PCM
ratio(wt%) (Wt%) Latent heat(J/g)  Yield(%) Latent heat(J/g) Yield(%o)
70/30 30 8-12 17 -25% 1-19 44 - 47
80/20 30 7-8 12-17% 17-18 42 -45
90/10 30 - - 18-19 44 - 47
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Figure 5. Changes of (a) tensile strength and (b) elongation depending on PCM rate.
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Figure 6. Changes of (a) tensile strength and (b) elongation depending on winding speed.
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Table 4. Wash fastness assessments of PCM/Nylon fabric processed with Berberine chloride

Sample Change in color Acetate

Cotton

Nylon Polyester Acrylic Wool

PCM/Nylon 4-5 4-5 4-5
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Figure 13. Absorption spectra and K/S values of (a) Berberine chloride, (b) CPC, (¢) DTAB (d) BDHAC according to

pH conditions.

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 26, No. 4



320 sk - EXE - YMS - UAFE - &Fot
054 (a —_— i 0.30 — 41 i i
( ) seanas Gl i1 (h:l o’ wesens 6021 Anul')ac.tenal Liquor
w 04 wmms 1001 || o 02F 5 |amesipgd finishing . K/S
g Pt T : S Y : ents ratio
= = agl
2 =
E § 40:1 3.264
< = (a) Berberine o0 5 97
chloride
100:1 2.507
W0 A0 M0 460 4% 40:1
Wavelength Wavelength (b) CPC 60:1 )
b 04 100:1
© w | @ 2> [ e 40:1
= 15 "‘ ‘\ meme 100 : ] Y 0.3 3 “ mmms 100 1 ’
s ! E I (c) DTAB 60:1 -
<04 ; 02 LY
= .
gt 2 1 100:1
<02 “os 40:1
i 0o (d) BDHAC  60:1 ;
190 W0 205 M0 25 220 225 230
100:1

Wavelength

Wavelength

Figure 14. Absorption spectra and K/S values of (a) Berberine chloride, (b) CPC, (¢) DTAB (d) BDHAC depending on

liquor ratio.

Table 5. Antibacterial activity of PCM/Nylon fabric processed
with CPC

Bacteria reduction rate(%o)

Sample

Staphylococcus Klebsiella
aureus Ppneumoniae
3D Fabric foam 99.99 99.99
Undercast-padding 99.99 99.99
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