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Abstract

In this paper, the effect of the loess and mud of an inorganic substance dyed on cotton knitting fabrics
have been studied. The structure and chemical composition of loess and mud was analyzed. And the Far-
Infrared emissivity and emission power, colorfastness, anti-bacterial properties cotton knitting fabrics

dyed with loess and mud were also evaluated.

The structure and chemical composion of loess and mud was almost identical structure and to be alike
main components were Si0,, ALQ; and Fe,O;. The cotton knitting fabrics dyed with loess and mud have
good colorfastness and anti-bacterial properties. when the dyed fabrics was after-treated with diphenyl
ether, the anti-bacterial property were improved. Far-Infrared emissivity and emission power cotton

knitting fabrics dyed with loess and mud have very good.
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o] A= dEGY o2 FEAG ) AT AH M
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1) A2

W) ARE- AH) AL B BYZL (MOS S
o]-4-8}e] 3 (plain stitch) © 2 A7) ko Silket
AP Qe AL o™ AR el 542 Table 13}
2

Table 1. Characteristics of cotton knitting fabrics

counts [Density(thread/inch) weight
Ne) &/n)

cotton f Jjersey 40 120

Material| weave

QD EA -GAE = FES W E AL ST

2) Aot

Snogen GS-35(ch <3 3}3})

Sodiun Hydroxide(Sinyo pure 3} 8}, japan)

Hydrogen Peroxide(F 318}, A] 2k Al 15)

Snobil DS(vH 3 5}3)

Disperol GR(%] 4 3}4])

Sodium sulfate(- %3} <}, Al 2F A 15)

Aceticacid(5-4¥3}8}, Al oF A 17)

&4 8} 7 A : Fresh MAC-A(fresh A A

A A AL FA T F A ¥ T A7 (Staphy-
lococcus aureus ATCC 6538)

2. B2 M=

D FE—FEAIAG] FEE o] ager o
A Az W& B340 ppm) 10 ol FE 1kgS 4 o)A 24
AZFAAS F EAE W Y 45 FUF
) A5 H7FSE Tl 244 7F B AA B A
£33 M EF 500 meshe) FEE DE) GAZ AR
3tk

HME—Fu B AR duke HES 7Y
o AHg-st itk

3. &y

1) 2E2 HEL| 71X ¥EEA

FEG WL JEREAL IS 7 AT AYE A
72:¢] FE-SEM/EDX

(S-4700 - Hitachi/EMAX - Horiba, Japan)S Al-£-3}
o ZALSH e

2) WPE MX2

¥ ¥ = H202 5%(0.w.f), NaOH 2%(owf), AL &
Al (Snogen GS-30) 2%(ow D} 23 &S FH| 8] £
11652 3o 004 607 A A R 8 A2 sttt

3) @M
OELE
ALY L I $E FE9 pHE 2
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Al g o F 0.3%(o.w.s)2} #4kAl (Disperol GR)
2%lows)= TN A AHEEY I SulE L10C 2 3
o 30 o] A] 2082 4 512 Pick up& 0% = 3hed #l =)
(Paddmg)a—} squeezing *]2] ¥ 150 oA 387+ 3}
8] 3t ok

@H=94

YA P g 29 T2 9 pHE 2 -3
A PR F 0.3%(0.w.s)St &AHA (Disperol GR)
2%ows)= TANA AHLEI T E8lE 1102 2 3}
o] 30 94} 202 FA 51T Pick up& 0%Z shed W
(Padding)} squeezing A1 8] 3 150 ol A} 3%-7+ A 3
A2 stH ot

4) ST EH
A3 Al 8 & A x}7| (Spectraftash SF 600 Plus-CT,
USA)E AH-3ted K/Sg& 73T

5) EIETH Mzl

Diphenyl Ether A ¢] 5= & 2 3led A1 g}l o
£H]= 1102 2 3hef 30 ol A 208 A2 & 231
AzstH

6) YMAz= =

OA"EI=

G E Al 552 KS K 0430 A- 19 o)) whe} Launder-
Ometers o) &5t Al &A=& A3 o)

@"aAz=

EM " A 552 AATCC Perspiration Testerg AH&-
&t KSK07150) &3t &3 315 th

7
HAEANEEL ITFLEE GFA S S
AHE-F Al 73 Staphylococcus aureus ATCC 65382 ©)
&3l KSK06932] W of) u}e} 79 3hgi ok

8) HH2M HINEH

FESMET R AHGES] 4H 9N dAE
ZAVSH7] 913 Felof vE A 9l d #33 A L7|(FT-IR
Spectrometer : Fourier Transfer-Infra Red Spectrometer)

S AHg-She] PAHE (emissivity) 7 174 = (emission

power) S S 3Tk LEE 40 2 #AIRT

W9 5~20m 2 shod S STk A4 WA

S 9498 29 FERA 90 15402 292
PAHE S S Aol B AL ES SAS AT
2 A2kaked Teh =3} sy,

m. A% 9 2%
1. BE2 =2

BE S o= o] AR BA A 7h=Table 2o Vel A
3} 7bo] BE 9} ¥ &= B Si0,, ALOs, Fe0s 50 90%
ol g AR RO YEyth o] 5L BT U3
2 Mo HAlgo] 2L BRI FEY HTE ol
el AR 94 A S U 4 oAz,

==
6_'|__I—I

Table 2. Component analysis of loess and mud

_ Component |  Loess(%) Mud(%)
C 1378 18.28
0 42.74 45.35
Mg 061 0.67
Al 10.41 6.85
Si 15.13 20.23
K 167 165
T 107 0.62
Fe 1459 490
Na 0.87
al 057
Total 100 100
2. ¥ES S pHIt BEMIO) OIX|= B

BEY FEILFA v A= 9 E¢S AES}] 9
i =EE051,2 3 4,5%0ws) 2 5] 30 A 202
At T FE o WE JAFTE AN A
= Fig. 101 el 2ot

3 E o] =7} 2%(ows)7HA] = 58] A3t
ol FEAME O o) F7+e HolA] oo}
2%7} BE 2] A T 3kx) YL Belstgh

PH7} G20l vl = 438 A ES) 946 e
9] FEE 2%lows) 2 1A F pHE 4,55,7, 85,
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conc. of loess ( %)

Fig. 1. Effect of concentration of loess on K/S
values of cotton knitting fabrics treated
with loess.

107 8818 A7 7 323 9. Fig, 2% pHol o}
& 939 39D Aol 29 pHOSN 7
Atol &, FHZANN A B AP S AT

3. HEL B K pHI G280 DIXI= BE

HE 57 Aol FAE dE ARG
& 55 05,1,2,3,4,5%0wWs)Z 3k 30 ol A 2082 &
4% F 550 HE GHFEE R4S A Fg 3
o VR LT M E8] 57t 26ows) A = 1
BT} 1 ol4e] FRME O ol 3718
B0)x) o} 2%7h =] AT AN YL HA3A
o,

K/S

4 5.5 7 8.5 10
pH

Fig. 2. Effect of pH on K/S values of cotton knitting
fabrics treated with loess.

conc. of mud(%)

Fig. 3. Effect of concentration of mud on K/S
values of cotton knitting fabrics treated
with mud.

pH7} 3ol vl A= G2 AE3] 98 vz
o) FE 2 2%0ws) 2 T3 A7) F pHE 4,55,7, 85,
107kA) W3Lg A A 7 A 2] st o). Fig 4% pHell o
& 4TS SHY Aotk 427} pHE50 A 7
Aol & FRZ AN M B AL YR AT

A B9 NEAS T E 243 2 3= Table 354
AIEI A FEUYMEREHE 4T
dE e AAE Holn Qg 3 AeAZ T gl
AME B Z o 2| 2o 3] RF 4~55F02 ¢
3 AFHE JeRl ok

4 5.5 7 8.5 10
pH

Fig. 4. Effect of pH on K/S values of cotton knitting
fabrics treated with mud.
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Table 3. Colorfastness to washing of cotton
knitting fabrics dyed with loess and mud

: Fade e e -

sample cotton _ polyester
Loess 4 4~5 4~5
Mud 4 4~5 4~5

W HAE @ A= 9] A7 Table 40 Yeld
R 7o) 4 @ AYEE FE9) vt o] W o)
A 4~58 0 2 531 el o H 9 el gloiA
& A7 polyesterel] )&l 25 4~5520.2 58 27
S VER 2 glk. T8 2 el vl g Sz B A8
EE4~5722 437 Uehiz o s 2 gl oy
B AYTAME FF 45502 HE 2435
veht T ook

ojde H4 A x ZAHAF A Fo BF &
FE A2 2 Yehyith

Table 4. Colorfastness to perspiration of cotton
knitting fabrics dyed with loess and mud

acd i : alkaline
Fade o8 1 Fade +

sample\ cotton | polyester |
Loess | 4~5 | 4~5 | 4~5 | 4~5 | 4~5 | 4~5
Mud 4~5 | 4~5| 4~5 | 4~5 | 4~5 | 4~5

1t

3. =Y B
AMEZ A F S T AT F Staphylococcus
aureus ATCC 65382 A3t FES} B{E2 Q43
A AL o et 73S A 2 3= Tables, Fig,
5~Fig. 83 2t

Table 5= 4 gFAl of 3ol W2 o} v 3
T4 AAZN JEE=928%2] AL 7R 2 9o
o] 7)ol A3 A & A-&A17] 78 3%0) 3ol A 99.9%
o) S Yep i e 91.9%9] SFAL 714
3 =l o 7)o FA3 A S 2 EA17) A 3%
o) X 99.9%2] -7 343 & vERR A H 91 ok

4. MM BAIEY

A=A dol g A3k g FAF 3-1000um

ol

Table 5. Effect of diphenyl ether management on
antibacterial ratio of cotton knitting fabrics

. antibacterial ratio(%)

manageme _ Loess Mud
0% 928 919
1% 93.1 925
2% 945 934
3% 999 999
4% 999 99.9
5% 9.9 99.9

Fig. 5. Antibacterial ratio of cotton knitting fabrics
dyed with loess

Fig. 6. Antibacterial ratio of cotton knitting fabrics
dyed with mud

Fig. 7. Effect of diphenyl ether management on
antibacterial ratio of cotton knitting fabrics
treated with loess
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Fig. 8. Effect of diphenyl ether management on
antibacterial ratio of cotton knitting fabrics
treated with mudratio of cotton knitting
fabrics treated with loess

AZA 7HA B BT e E 28-S 8l Aol A]
7} A A 0|3 A GXERE MEA 7+, oy
A Aeka Ay} A AZ0E, LAXE, AL E A
WAl de o] &= X ok

Emissivay

Emissivity

& S % % 16 w S

N
t

Table 6. Far-Infrared emissivity and emission
power cotton knitting fabrics dyed with
loess and mud

~ emissivity | emissionpower
| G~20um) (W/ne - pm)
Loess 0.896 3.61 <102
Mud 0.893 3.60x102

olgi gt YA AN YA E = T A ¢} o] HAY
WAL 8§ 2 ZAl(blackbody)E 71E 0 2 3A] 2t
gl oiA A o] AR E o} SH| o] kAT
A& 24 E3ANEE YERWA 5= FIIR
& AHE-3te] 2745 2 32 Table 6, Fig, 9, Fig. 109 1}
e KTk

Table 601l A B.H HPALE-2 5~20pmAlol ol A 53
T AL 2 FEE08%S HeP ™, B EE 08932.2

Sargra

Fig. 10. Far-Infrared emissivity and emission power cotton knitting fabrics dyed with mud
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A JEIE A3 O & o, HALSS WAV
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bodyE 71222 & o) 2 2o)7t gl ROE Ho}
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