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36) W. H. Sutton (1989). “Microwave Processing of Ceramic Materials,” Am Ceram. Soc. Bull,
68, p. 376.

37) L. Perreux and A. Loupy (2001). “A Tentative Rationalization of Microwave Effect in
Organic Synthesis According to the Reaction Medium, and Mechanistic Consideration,”
Tetrahedron, 57, p. 9199.

38) J. Jacob, L. H. L. Chia, and F. Y. C. Boey (1995). "Thermal and Non Thermal Interaction
of Microwave Radition with Materials,” J. Mater. Sci, 30, p. 5321.
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1. A&
D A3x
Aol AgE AdfE W 100%, A 100%e] AR APEE WMER <E

<E 1> A3 x9 EA

density ) )
. weave weight thickness
fabric warpxweft
structure o (g/m’) (mm)
(inch”)

cotton .

plain 74 X 68 125.0 0.29
100%

silk )

plain 136 X104 50.0 0.01

100%
2) 9%

2> 9,}. 7E]-O] Omegaoﬂj\“f Xﬂ_]z__t:"l' Red Color= Z}leoé]—?“—

Omega Cotton Art Dye 127% 2495 Omega Silk Art Dye 227 &
A-8-35FS T
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<E 2> ¥g59 FF
color dye name
Omega Cotton Art Dye 127
Omega Silk Art Dye 227

red

3) 7+E%EA

Ao ALE3E A A = ouA &9 HuE Y HAARAH
&, G349 microwavedt o€ ¥ hot plate® 712 Z7AE =25k}
|

Jo] AT} microwavets LGH Ao A A x5}

o,
o
VAN
=3
w
V
<
i
rlo
Jm
X,
o

_{
%

i mdwe MS-342MVoltt A AC 220Velal AHZF Fus
60Hz, 42421 d8-2 1050We]t}. hot platet YU Z A A 23}
me e KAH-2007, Ashe AC 220V, AZAF39% 60Hz, 42 4nA
22 1300Weo]t},

<¥ 3> microwave$} hot plated EA

microwave g4 4 hot plate
AC 220v XNy AC 220v
60Hz AAFoT 60Hz
1050W AA L8 A 1300W
LG =} A Z A} Ay sz
MS-342MV 2d KAH-2007
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5L ™M 100%2F 72 100%E 30cmX30cm= Zef A5 2 AFE3F

A8 HEE 8% ow.flon the weight of fiber)® UASA o] &3t
o dulE AR BAE VFoR 133002 stk d9e dE snd
z}o] 7} 21+ microwave$} hot plateE AF&3tth o wel Hy A
< 3min, 6min, 9min & G Azt wWE AAALES Bl FA S

AT,

(1) 44

wol  w|e FAE 033mm, AAX YA Hi UEE 82X69
treads/5em’, BT FAE 10.40£0.05g ©lth AL HHo] oA Ais
A7) e A 1:309) 2NN FTHRF AHAE 8% owf o ik
EFNaS0y) 30% ow.f & FAld ©1 40C% %25 =435t

A¢ AF FAE 012mm, AAXSIAe HWE &5E 164X108
treads/5em’, Bt FAE 450+05g o)tk @A FAe A AR
7] el A g FAES rFow odu] 1:309] A FRH AR

E=A

A7 8% o.w.fe ZAHCH3;COOH) 3% owf =

ARE FREC 58 FO FAT F FEES 2B0%E 2] 40T

hot plateel]l Z}Z}  3min,

=
=
@]
=
QO
<
)
B
2
it

]
o

6min, 9min &<t A3}
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ANgE WE87]12 AHE3Fe] microwave® 7FE 381 th hot plate® &
A ol FElUE AlEE A o]F %3 3min, 6min, 9Imin E¢F QA
T fFEHdE A4 A 2 g5 g9 wet pick-up& S 250% %2 =4
skelvh

Az A2odlA 24X AAdd =z k3l

2) A=EH

AME] M= KS A 0066 746 #39 CIE L'a’h™ A9} KS

ShiA

A 0062 Aol F3] Munsell EAM oz FASIL L', a’, b'e
#}SMA UV-VIS-NIR Spectrophotometer Varian, Cary 5000 AF-& 3}
o] CIE-D65, #¢ 10° Aofoll A A=E =43¢ty Q%S o] &3}
Munsell ¥4%<l H V/C2 A4& ®ASth Munsell ¥4 Hi
A (Hue), VE W E(Value), C= A% (Chroma)E LEFATH

1 O

CIE L'ab'ZAwe Ax:= L' &', b, o= L'ge "WEs Vb

L=

0 A)F-E 1003 ) 74A EASk=H] L° gho] AXH Az drolxit

as be Mz v% A=E YHERWHY), a'= red, -a'+ green, b’ &

yvellow, -b"= blue Wake] 28 oju]3lr} 40)

39) W37 (1992). RAL, ofwl, © A5 GAlA A A AR tigh e, A

o8 PR ki i ki S AR i

9
SHl =1, p.
40) Au)Ad, B 2H2009). ‘& FEE

A
11.
9,] 2] ol 03*“ Z:]_i]-];—,” 5_47%_@}1%:]7‘1’ ]2(6)y D. 1131.



L=0

<29 2> CIE Lab Color Space4?)

41) (AP es] (2002). Zeje]~E (Mg 0 5A), p. bl
42) Warren S. Perkins, A A4, pp. 9.
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SLEFATAD, p. 2.
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(o0}

E‘.
D AEAD), p. 54,
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A
o41e] osf (4%

2] (2001).
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=
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43) A7 9] (2005).

44)
45)
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AtAE == KS K ISO 105 C06 : 2007, A2S ¢ 4l ot Al
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04%°] ECE ZEAAS 0.1% ABAUERF, 27 10718 2o A9
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46) A% (1989). AW vhABe] ANAE] BHAT, AT TSk AL EE, p.
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1. 9474

D A5 54 W3t

=)
o
(UV)]
S,
B
[@))
S,
B
{o)
S,
j=)
offl
r (3
julss
2
b
o
g
lo
(&
o

stel S4S &8
<E 4> =AM A dHel 54 wWglo|tl.  microwave® 3min,
6min, 9min &<t FHEAS w AEe FA= 042mm, 0.4Imm,
0.40mm ©]t}. hot plate® 3min, 6min, 9min &< TS W Al®
o] FA= 040mm, 04lmm, 041lmm ©]t}.

microwave® 3min, 6min, 9min &< AMIFAUS W L= 82XT8
treads/5cm, 80X 77 treads/5cm, 80X 77 treads/5Scm ©]th. hot plate®
3min, 6min, 9min &<t AMEFARES W L+ 80X 78 treads/Sem, 80X
77 treads/Scm, 80X 76 treads/Scm ©] t}.

microwave® 3min, 6min, 9min < GAEFIS w FAE 1050
g/30cm’, 1052 g/30cm?, 1054 g/30cm’ ©]t}. hot plate® 3min, 6min,
Imin T PSS W FAE 1052 g/30cm’, 1056 g/30cm’, 10.54
g/30cm” ot} ol PAF A5 FAol Ax Al Afre 23} 4

2ol Qo] NnfA W 9ew 488 Aoz Azud
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<E 4> G Azt E He EA W3

thickness density Welght

cotton (mm) (threads /5cm) (g/30cm?)

“heat micro | hot | micro | hot | micro | hot | micro | hot
time wave | plate | wave | plate | wave | plate | wave | plate

3min 0.42 0.40 82 80 78 78 10.50 | 10.52

6min 0.41 0.41 80 80 77 77 10.52 | 10.56

9min 0.40 0.41 80 80 77 76 10.54 | 10.54

<% 5> & @4 Az 18 Hel 54 Wglolth.  microwave® 3min,
6min, 9min < AMEAS wW] A5 FAE  0.155mm, 0.155mm,
0.155mm ©]t}. hot plate® 3min, 6min, 9min F¢F MRS wf A=
o] F7+= 0.150mm, 0.1556mm, 0.155mm ©]t}.

microwave® 3min, 6min, 9min §°F FAEFRS uw U= 192X113
treads/5cm, 194 X 115 treads/5cm , 194X 115 treads/5cm ©] . hot plate
2 3min, 6min, 9min & FASFAE W W= 188X110 treads/Sem,
188X 110 treads/5cm, 190 X 114 treads/5cm ©] U

microwave® 3min, 6min, 9min &< FMEIANS uwl FAE= 462
g/30cm’, 4.68 g/30cm”, 4.70 g/30cm” °|th. hot plate® 3min, 6min,
9min E<¢F AR W FAE 448 g/30cm’, 471 g/30cm’, 4.71
g/30cm’olt}, o= AT Alge] FAolu HAx A Afre] gty g7
o] dzfo] A mFA Wlo] 1o m #Ag Bow FZHET
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<E5> @A A E A EAZHE

silk thickness density Weight2
(mm) (threads /5cm) (g/30cm”®)

“heat micro | hot | micro | hot | micro | hot | micro | hot
time wave | plate | wave | plate | wave | plate | wave | plate

3min | 0.155 | 0.150 | 192 188 113 110 4.62 4.48

6min | 0.155 | 0.155 | 194 188 115 110 4.68 4.71

9min | 0.155 | 0.155 | 194 190 115 114 4.70 471

<" 4> = @A AR de] s s yEbd g ol
microwave® 9min &<t FA¥E AlZ 4 hot plate® 9min F<t A E
AlEE Y astH microwave® 9min EeF A AlETF Ao R LE

stk

:

3min 6min 9min
microwave
1050W
cotton
hot plate
1300W
2.41R

<3¥ 4> @ A E Wel Agas)



<IaE 5> 2 @A AR d Ao AAARstE YEkdl g oty g4 A
ol F7¥gkel wel Mol WA i hot plate® HAT AlRHET

microwave® AA 3 A 87} o] AW AS ggelsk 4= )

3min 6min 9min
microwave
1050W
silk
hot plate
1300W
3.11R 4.14R
<a2¥W 5> @4 Azt A9 Aws
2) A%
1) ¢

a d

e yellow 999 x5 Yedt L @2 FA7 2E &5 HE7}
ol & ofm gt

el CIE L'ab #¥ Munsell 62 <3 6> 23 <71¥ 6> W
Microwave¢} Hot Plate 2% & L+ %< vuE agzz yepd A
o] t}.

microwave® 3min, 6min, 9min ¢ FAE}AS u] L

=

35.09, 33.71 ©]t}. hot plate® 3min, 6min, 9min &<t

_23_



2 38.02, 35.31, 34.79 = microwave®z A3 Al FZ oA 4] Ao]
] A

<Y 7> microwave?}t hot plate®Z 233 A7 a" ¥ b Fhe
H S yEbd el

microwave® 3min, 6min, 9min &<t AAMEFAS wf a" I b FS
a3 2l 3min 9 at #e 486, bT e 1342 ©|t}t 6min ¢ a
2 4610, b° 2 1274 o]t} 9min 9] a® 2 4493, bT > 1272 ©]
t}.  hot plate® 3min, 6min, 9min ¢+ FAM3FAS W a" FH b S
ey 2t} 3min 9 a S 4854, bT S 1293 oltl 6min ¢ a"
24632, b° 2 12.81 o]t} 9min 9] a” @ 4572, b° # 12.69 o]th

A9S hot plateE AHgste] AFe o felvtiz RS wweE

[N
ol

Lo

Ae §7] ¢to] Wyt #daiA duo AFAAS =olx Yoo g

Ho] AFA L S microwave®R G M3 A B A AlMo] =A<
L" 3t dAAITre] F71ekprs vrola o &H4Ne] -4 7)o
T A A el S E W ert vrolA s AR vElETh a b #t

vl 3] ¥ microwave® 6min, 9min & FA e A5 a, b #%

2

o

flo

hot plate 6min, 9min &<t FME Al59 a' b FHT ol A=

L)e B Aoz 24594,

) AT Q005), ML FEEG) 54 F AP LA 9@ G, ST o
WAV, p. 32
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<¥ 6> W9 CIE Lad" % / Munsell

CIE L*a'p" Munsell
time heat
L’ a’ b H V/C
microwave 37.53 48.66 13.42 2.29R | 3.7/10.8
3min
hot plate 38.02 | 4854 12.93 2.10R | 3.7/10.8
cotton
microwave 35.09 | 46.10 12.74 2.40R | 3.4/10.1
6min
hot plate 35.31 46.32 12.81 241R | 3.4/10.1
microwave 33.71 4493 12.72 2.57R 3.3/9.7
9min
hot plate 3479 | 45.72 12.69 242R | 3.4/10.0
359
38
a7
L 36
s — Microwave Cotton
""" Hot Plate Cotton
34
33
3 §] G
min

<28 6> W microwave$} hot plate 2432 L* 3t v
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* Microwave Cotton 3min
14 )
M Hot Flate Cotton 3min
. L A Microwave Cotton 6min
b
Llm * Hot Plate Cotton 6min
A .£<
+ Microwave Cotton 9min
12 ® Hot Plate Cotton 9min

42 43 44 4% 45 47 43 4% 3D

<28 7> W9 microwave$}t hot plate A& a*, b* F v

rlr
VAN
u
ulc)
[0e]
V4

o] microwave®} hot plate A& oA Munsell gt H] L
I

Munsellgkell Al A4S o]n] st HiE2 microwave 9min(2.57R) > hot
plate 9min(2.42R) > hot plate 6min(2.41R) > microwave 6min(2.40R)
> microwave 3min(2.29R) > hot plate 3min(2.10R) ¢ o=
microwave® 9min Q3RS W Ao 7 Tl Mo ZHE
i hot plate® 3min FA3F S W 210R = /M $e flow =A

LN
AT

_1[}4'

2
>

M3k Al 29 LY a', b" %3 Munsellzts vl S W microwave
A Alg57F Aoz FAEAT

<9 8> microwavez G S wl AlZto] F7Fgh] whel Rikel

!
S
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ol Myt Moz JAo]l HArk hot platex A S
6min®l Al 9mino. = Al7ko] F7FSFA| R Rate] Wsl= Aol gl Al =9

G A 544 wskel A Aitol A B kS wf 3minel A 6min®] ¥

E=)

5 wAbEol A Wel s o T2 delr dojur] wi e

25

24

Microwave

Cotton
""" Hot Plate Cotton

22

21

min

<Y 8> W microwave$t hot plate 239 Munsell 3t H L
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(2) 2

Al CIE Lah" #3 Munsell & <% 7>3 21 <19 9= A
°] Microwave$} Hot Plate 23 & Lx ¢ ¥uE I8 =2 veRd
Zlo|t},

<3E 6> 2 We CIE L'ab @3 Munsellgts Webd #eolth
microwave® 3min, 6min, 9min &< FAEFANS W L7 g 42.83,
39.82, 37.16 ©|t}. hot plate® 3min, 6min, 9min F¢F A3 F S uf L°
e 4653, 43.19, 40.40°. 2 microwave® QA SH A Fof| Al Al Ao] =
= At

<18 10><& microwave?} hot plate® 2 &3 A 59 a° g3 b" 3t

o] Bl E el Aoltt

microwave® 3min, 6min, 9min &<t FAEFAS W a" I b FHS
oS3 2t}h 3min 9 at #6140, bT 2 26.86 ©|t}. 6min © a” Fk
2 5957, b° e 3271 ©|t}. 9min 9] a® S 5883, bT FS 33.77 ©]
T}, hot plate® 3min, 6min, 9min ¢+ M} AS w a® #&H b Fe
oS3 2t} 3min 9 at #2 60.60, b° gt 21.67 ©|t}. 6min o a” Fk
2 60.11, b° & 2596 ©|t}t. 9min 9] a® 2 60.02, b° FS 30.35 ©]

o,
>
i)
iy
=)
rlr
oA
(o
o
3
@)
H
@]
=
oS}
<
D
i
>
>
oo
ol
o,
9,
o2
12
rol
>,
b
K3
>,
o>,
1%

48) FAlol (2008). AmEE Mo 2
49) <bel (2004). 7 F o o3

, EAYEY AALEY = . p. 36.
= “
woT l
50) #-99 (2002). o) Aahsh Al o)

?EH A9 EHQ% HA}SPH E, p. 16.
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<¥ 7> A9 CIE L'a™d" % / Munsell

) CIE L*a'p" Munsell
time heat " " "
L a b H v/C
. microwave | 42.83 | 61.40 | 2686 | 4.22R | 4.2/144
min
- hot plate 46.53 | 60.60 | 21.67 | 3.11R |45/14.2
si
b microwave | 39.82 | 59.57 | 32.71 | 567R | 3.9/14.1
min
hot plate 4319 | 60.11 | 2596 | 4.14R | 4.2/14.1
omi microwave | 37.16 | 5883 | 33.77 | 6.23R | 3.6/13.8
min
hot plate 40.40 | 60.02 | 30.35 | 5.08R |3.9/14.1
47
46
45
44
L 43
42
4l — Microwave Silk
40
39 — ~ ~Hot Plate Silk
38
37
3 & 8
min

<28 9> A9 microwave$ hot plate 2389 Lx g vl
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* Microwave Silk 3min
34
37 . B Hot Plate 3min
9 ) ) )
30 & pMicrowave Silk Bmin
& 28
b * # Hot Plate 6min
26 A
* Microwave 9min
24
° .
22 m Hot Plate Smin
20
58 2% &0 61 62

<28 10> A9 microwave$} hot plate A2&¢ a’, b" g vz

79 microwave2} hot plate A& olA Munsell & HlE <19 11>
I 2

Munsellgtell Al A4S 9Ju]sh= HEE2  microwave 9min(6.23R - )>
microwave 6min(5.67R) > hot plate 9min(5.08R) > microwave
3min(4.22R) > hot plate 6min(4.14R) > hot plate 3min(3.11R) ¢] =<
2 SA45JY. microwave® 6min &<t AME A8 R 2 hot
plate Imins ¢t A E A5 REET =8kt hot plate= 3min &<t
A 59 S W 311RE 7P W& grom SAH A

A9 AFoAE microwave® 3min, 6min, 9min ¢+ AT A B 7}

hot plate= 3min, 6min, 9min &< G A|l5HT; Aoz FHEHS
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el A A e A

Boh =

= A

= At

vze)

Nr

FR)e A9

ol
HH

M

ofsn, ;1A mlsne] AT Aol A

/1:]:

Ael wnzele] ofulws]sh Fh2 87, 4

0]{—

o2 By

Microwave Silk

=

w
Ja k]
-

)
[EN
-
[=]
I
]

[

[

I

i

6min gmin

3min

Min

<2¥ 11> A9 microwave®} hot plate 239 Munsell zt H L

52) A74v] (2003). A+S

21.
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D AgAEE

AR EE 1589 7IEe 2 33t W] Agdag s <
2t} microwave® GRS w9 hot plate® MRS w 2-35 2
2 A =7 e A3 YyEYY 2dE =

1298z wg @& AErr YEyal | wool 4-5w o2 AL}
2

o
=2
>
et
4z
1=
=4
(@)
@]
=
o
=)
rlo

&5 AFolME A e F de L9t =4 Yepd A7t
Buy vl Qo

<E 8> W9 AgAIH=

) ANgZ73= LAGH)
time heat

(&) cotton wool

. microwave 2-3 1-2 4-5
3min

hot plate 2-3 1-2 4-5

. microwave 2-3 1-2 4-5
6min

hot plate 2-3 1-2 4-5

. microwave 2-3 1-2 4-5
9min

hot plate 2-3 1-2 4-5

53) 295 (2003). %% olgd Age] HAYH, Frhsharistel HAlstelE, p. 25
54) uLoﬂﬁ z]yﬂ/ﬂ D.
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A MEAFEE= <% 9>9 2t microwave® AR S wo] A
b wsel Aagle]l 3-49 9 AEHE = YER AL hot plate® A s}

o] = 3mine 19202 Y& A =7l Ve A, 6mine 2-39] 4,
IminS 4502 =2 A =7t e @A AJzte] F7bghe] whep A ]
T7F mobATth 29 E SAHAAME AUy 94 AIF Wb s v

A 3 AEMAE cottont silk®] LAETF 4-5HOR HF S AHE

A< microwave® 3min ¢ AMEAS w AEA

hot plate® @& wjoll= G4 AJFko] 6min ]/

Hie) e A= A3t A dEista e ed= SA A AFME sik

297, 9 Ao

<E > A9 AgAF=

. AgAazs = LA(HF)
time heat (&) cotton silk
3min microwave 3-4 4-5 4-5
hot plate 1 4-5 4-5
6min microwave 3-4 4-5 4-5
hot plate 2-3 4-5 4-5
9min microwave 3-4 4-5 4-5
hot plate 4 4-5 4-5

55) Hroled (2008). A B Ahx AMA ujAE o] M 9 wid gy, Syt
A AApsle)=, p. 59.
56) 2, AAA. p. 25.
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2) dB3AH=

s

o] Wsje] wE Aol

3l AL hot plate® 3min¥ 6min &< GAE AlgoA 2-37 9

o
k%

AJAHEE <F 10>3 2o v & N

rir
5e
>

A3 A =7 e hot plate 9ming 33 ©] 3 microwave® 3min,
6min, 9min ¢ AT AR E 3T dF A= YERTE A
hot plate® 9min G @ microwave® 3min ¢ I 3 A} &

A3 Qe & g

<E 10> ¥3 A dBHHE

time heat cotton silk
microwave 3 3
3min
hot plate 3 2-3
microwave 3 3
6min
hot plate 3 2-3
microwave 3 3
9min
hot plate 3 3
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v.d &

¥ A= microwave®t hot plate® €98 &g ste] AES AT}

Aok AlEe A A AREska == 8% ow.fz dA st

1o
off

A =AQskATh defe] SR 40TR 248

2
o
H
2
1=
-
>
bl
fl
N
)

WA g4 3 & wet pick-upg 200% 2 FA 5o Ao 24417 A

ottt ® Ao ARE They 2

1. A=A WS microwave®t hot plate® 3min, 6min, 9min &

¢}

-

o} oA

oF A S o 452 YHegE L' 3 microwave® GAE A8

FSA Tt

Munsell7]| &2 #AFeE A2 microwave® 9min &< AMEAS o

d
459

ri
o2
ol

7} hot plate® 2 Al A A RRY AAe] Aas A
257TR & 7F4 o} redol 7F4 7Mbs A7 = E A hot plate®
3min §<F AAEAS W 210R = 7HF M=o vioktt

A9 Ayx W wz7FA 2 microwave?l hot plate® 3min, 6min,

9min FF FAEAS vl LT %2 microwave® g A=A hot

plate®Z 728 A7t A Algrt AlAel Axrt vpERRT Munsell”)
T2 ke A4S microwave® 9min o GMEIS W 623R =
7} = A YERSED hot plate® 3min §9F AAE9E W 311R = A
dol 7hd ek

HAA TRl Ao WA= e AAMARe] FThge] wel A4

57) Hfoted, HAA. p. 33
58) FAE (2000). Tl FEECl o AH=o A, Arrddistal ikl AAkehel=E, pp.
30-31.

Y
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AF600] AT M= e At LhERE

Hol MEAZ == microwavet hot plate® Gt S wel 2-3

=7h etk delsh @A) Ael mE G glo]

A9 AEHAFE EE microwave®z GMEF S w 3499 =& AL
7F YEFSETE hot plate2 A 3RS wol= G Aol F7hgtel whef
3mine 19, 6min< 2-39, Imine 4922 AFE=7F &35 A

3. 1o 43 AF EE microwave?t hot plate® G MEPS wf A 7Ho
2 93 §lo] 379 A7t el

7Ae dFAFEE hot plate® 3min¥ 6min < IAMEAS wf 2-3

=2 % YEEI hot plate 9min, microwave 3min, 6min, 9min &< 4
3

oA A Al 9S8 1050We] microwaveet 1300W<2]  hot
plateE Abg3ste] w3k A3 hot plate AFE3US wHT)
microwaves Ab-&3to] AAS A EITE gGEsialon Aol
- AdE Aok W Ao dFAE ARAIE, A%

zhol = Aol dE¢S mAE 4, AR =

27) golth theF FRe Af7F 2a dE 1

S5 Rgas 94 PEe Austelo dth microwave® ol 8% 9

59) 732 & (2004). i3S o]83at A E] A et AF, Aot vy AALEe =T,
p. 30.
60) =9, AAA, p. 19.
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ng
HJ
oF
ol

o
o
Tor

ol ako] A oh 3}

DA

[e]

=

s3] (2002). Hefe] ~E, A

P

=4

B

}

°
pal

(Ab)

Tor

Tor

As

il
4

ERET

2]

o] ola & :

o Al
= 7

oy
4

% A (2000).
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ABSTRACT

A study of Dye ability using microwave

Kim, Ji Hyun
Dept. of Clothing

Graduate School of Sungshin Women’ s University

Of all the ways that energy is consumed within textile industry, few
are as high energy-expending as dyeing process. The energy
consumption in dyeing process amounts to 77% of total fuel
consumption, 54% of total electricity use. A technical development in
terms of efficient saving energy and time as well is required in the
process of dyeing textiles.

Recently, dyeing experts are investigating new technology can
conserve energy grafting into microwaves, radio waves, infrared
lights, etc. Dyeing industry in Korea, however, the research related to
energy conservation has been rarely conducted. Accordingly, this
study aims to examine the possibility where especially microwaves
could be applied to reduce the energy use and enhance dyeing
process skill.

This study performs the experiment in which ultrashort wave is



employed as heating condition in dyeing and figures out as colour
vield being promoted, bathochromic effect would be achieved.
Applying microwaves in dyeing process is expected to lower the
carbon emission, energy and time wasted, ultimately exalt economic
efficiency.

Cotton and silk were used as samples in the experiment. Cotton
holds critical position in the world’s textile industry accounting for
almost 50% of overall textile consumption used in varied ways. The
silk fabric is known as its natural gloss and softness. The condition
of 1050W microwaves and hot plates with 1300W power were applied
as heat sources. Heat-resistant vessel was wused in case of
microwaves. Density of dye liquor is 8% of o.w.f and dye bath was
manipulated to liquor ratio of 1:30. The liquor temperature was set to
40° and then plunged the samples heated up for 3min, 6min, 9min
respectively. Afterwards the samples were lightly dehydrated and
dried out at normal temperature for 24 hours under the control of wet
pick—up to 250%.

In consequence of the experiment, the chromaticity of dyed
samples is displayed in accordance with CIE Lx*a*b and Munsell
diagram standardized KS A 0066 and KS A 0062 individually.
Colorfastness is measured by colorfastness to laundering and colour
fastness to light standardized KS K ISO 105 C06 and KS K ISO B05
respectively.

The outcome of the research is as follows: first, in evaluation of

chromaticity in dyeability, the L* value is 37.53 when Cotton dyeing



for 3min with microwaves, 6min 35.09, 9min 33.71; under hot plates it
was 38.02 for 3min, 35.31 for 6min and 34.79 for 9min.

The hue is demonstrated as follows borrowing Munsell system: it
was 2.29R when dyeing for 3min with microwaves, 6min 2.40R, 9min
2.57R; under hot plates it was 2.10R for 3min, 2.41R for 6min and
2.42R for 9min.

The L= value is 42.83 when Silk dyeing for 3min with microwaves,
6min 39.82, 9min 37.16; under hot plates it was 46.53 for 3min, 43.19
for 6min and 40.40 for 9min.

The hue is demonstrated as follows borrowing Munsell system: it
was 4.22R when dyeing for 3min with microwaves, 6min 5.67R, 9min
6.23R; under hot plates it was 3.11R for 3min, 4.14R for 6min and
5.08R for 9min.

In the process of dyeing cotton, higher L* value and vivider hue gets
as dyeing period extends.

Second, the colorfastness to laundering is revealed evenly as 2-3
level in both heating ways of microwaves and hot plates. In
measuring pollution level of accompanying fabric experiment, cotton
resulted in 1-2 level, which shows very low colorfastness whereas
wool has high quality of 4-5.

The level shown in Silk differed in colorfastness of laundering
according to the heating type, microwaves and hot plates. It showed
3-4 level for 3min, 6min, 9min in microwaves; and 1 level for 3min,
2-3 level for 6min and 4 level for 9min in hot plates.

Third, in colorfastness of lighting, cotton exhibited 3 level in both



heating ways of microwaves and hot plates and did not show any
difference according to the heat source or amount of time. Silk had
2-3 level when dyeing with hot plates for 3min and 6min.

Silk displayed the lowest colorfastness of laundering and lighting
when dyeing with hot plates for 3min and 6min during the
experiment.

To sum up, this study compared 1050W microwaves to 1300W
hot plates as heat sources in dyeing process. In consequence, dyeing
under microwaves results more prominent bathochromic effect and
especially silk shows excellent hue when using microwaves rather
than applying hot plates. In this fashion, the use of microwave in
dyeing textile contracts work process and saves the time spending.
The reduction of spending time leads the way to sav
e energy and bring economic efficiency. This will get decrease in
carbon emission which guides to an environmentally friendly
technology. Further research is needed to improve the technology of
textile industry creating the great economic synergy by efficient
energy use and developing the energy saving devices that would

bring about a renovation to fashion industry as well.
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