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Loess Dyeing on Cotton Fabrics using Silane Coupling Agent
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(Received August 17, 2001)

Abstract—The effects of silane coupling agent on the performance properties of cotton fabrics
treated with loess and its washing durability were investigated. Mean average diameter of loess was
17.88¢m and main components were SiQ, Al:Os and FexOs. By using the cationic agent, the dyeability
of cotton fabrics was improved. The washing durability, antibacterial property and deodorization rate
were improved and very good emissivities of far infra-red rays were obtained by using the silane
coupling agent. And also the mechanical properties of cotton fabrics, such as primary hand values,

were improved.
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Table 1. Characteristics of cotton fabrics

fabric
density

- weight
(tread/inch) (@)

counts
sample| weave

warp | weft | warp| weft

cotton | plain | 36's [ 36's | 75 | 68 |100*5

212 A ok

(3-chloro-2-hydroxypropyl) trimethyl ammo-
niumchloride(Aldrich chem. co., Inc), Sodium Hy-
droxide(#&LLEZE R THMEE), A1eF AlF), sodium
carbonate(B8ILEEH TEMFL), A< A1F), vinyl-
trimethoxysilane (Aldrich chem. co., Inc), &4k
HALB(HE), Aok A1F)E-L FAgle] AHgatdch
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methyl ammoniumchlon'de% AL & FlE] 23
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2.2.4 Silane coupling agent(SCA) X 2|

FlEl 23l A & FEZ REAI WA o
&3 2 PHom SCAFANE ST WA
THTE $E FA X tisg 1:309] dAnjE F
vl EFF %EEZ 29 SAC(vinyl-
trimethoxysilane (HoC=CHSI(OCH3s))l| &4
7¥sle] pHE 52 9 o S da
FAAANA BT $23 20% Hh-EA Zi T}
3 s SCA FXd 712X E HEg o8
4 2 FEFE A F 100°C°ﬂ"1 57 1x3
3 130TeA 183023 X2 & 424 2 A
Z5 3ok '

225 HAEtsr 53

HdEe] ZR7] dFF 232 gpectropho-
tometer(X-Rite, Model SP-B8, U.S.A)E o]&3}
o A F oA TH LSS 238 &
Kubelka-Munk ol w2} K/Sgk& 4t&stsich

K/s = —1=R)Y e ’
Where, K light absorption factor
St light scattering factor
R : reflectance

22.6 MEH LHTM =X

KS K 04309] A-1 Yol &&bd Launder-O-
meter (LHD~EF type, Atlas Electric Device Co.,
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Bacteria reduction rate (%) = Ag B 100

Where, A :Bacteria number per 1m{ in flask
before shaking(0-time)
B : Bacteria number per 1m¢ in flask
before shaking(test-time)
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Deodorization (%) = x 100
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Table 2. Component analysis of loess

Component | Ratio(%6) | Component | Ratio(%6)
SiO; 53.28 AlOs 25.72
FexOs 12.68 K20 1.72
CaO 1.36 MnO 1.18
MgO 0.68 P20Os 0.01
TiO: 0.01 S 0.11
Igloos 2.38 The others 0.87

Volume %

’Il]l.nll Irl ] ! ! 'l "
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Particie Size (if mf
Fig. 1. Particle size distribution of loess.
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Fig. 2. FT-IR spectra of cationized cotton fabrics.
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Fig. 3. Effect of cationic agent on K/S values
of cationized cotton fabrics treated with loess.
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Fig. 4. Effect of NaOH on K/S values of cat-
ionized cotton fabrics treated with loess.
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Fig. 5. Effect of concentration of loess on K/S
values of cationized cotton fabrics treated with
loess.
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Fig. 6. Effect of pH on K/S values of cat-
ionized cotton fabrics treated with loess.
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Fig. 7. Effect of SCA concentrations on K/S
values of cationized cotton fabrics treated with
loess.
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Fig. 8. K/S values of cotton fabrics treated with
loess followed by laundering cycles.
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Fig. 9. SEM photographs of cotton fabrics treat-
ed with loess.
(a) SCA 0%
{c) SCA 4%

(b) SCA 0%(after washing)
(d) SCA 4%(after washing)
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Fig. 10. Emissivities of cotton fabrics treated

with loess.
(a) SCA 0%
(c) SCA 4%

(b) SCA 0%/ (after washing)
(d) SCA 4%(after washing)

Table 3. Far infrared emissivities and emissive power of cotton fabrics treated with loess

SCA 0% SCA 4%
0, Q
Component SCA 0% (after washing) SCA 4% (after washing)
Emissivities
(5~20um) 091 090 091 091
Emissive Power 9 o 2 2
X X X X
(W/m? - m, 40C) 3.66x10 3.62%X10 3.66%10 3.66%X10

342 / EERY 0 TEEIE F134% HI5%58(2001. 10)
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(a)
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Fig. 11. Emissive power of cotton fabrics treat-

ed with loess.

(a) SCA 0% (b) SCA 0%(after washing)
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Table 4. Bacteria reduction rates of various samples
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Fig. 12. Variation of bacteria reduction rate of
cotton fabrics by washing.

Untreated | cotton fabrics cotton fabrics
Component cotton Loess treated with treated with
fabrics loess(SCA0%) loess(SCA4%)
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Fig. 13. Deordoriztion rate of cotton fabrics

treated with loess.
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Table 5. Primary hand values of various samples

Cotton Cotton
Untreated| fabrics fabrics
Hand cotton treated treated
expression | fabrics | with loess | with loess
(H.V.) | (SCA 0%) | (SCA 0%)
(H.V) (HV)
Koshi
(stiffness) 5.10 5.20 562
Shari 007 101 -191
(crispness)
Fukurami
(fullness &| 9.44 9.28 10.23
softness)
Hari(spead,
anti-drape) 570 583 566
THV 5.13 5.03 5.53
HYV. 10: Strong, HV. 1: Weak
THV. 5:Excellent, T.HYV. 1:Poor
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