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Effect of Low Temperature Plasma and DCCA treatment
on the Dyeing Properties of Wool Fabric
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Abstract— For the modification of wool surface, wool fabrics treated with oxygen low-temperature plasma(LTP) and
dichloroisocyanuric acid(DCCA) were dyed with milling type acid dye. The difference of dyeing properties on modified and control
wool fabric were investigated. DCCA treated wool showed that saturation dye uptake and dyeing desorption ratio were higher than
LTP treated wool. Dyeing transition temperatures of DCCA and LTP treated wool fabrics were 20°C degree lower than control
wool fabric. In light color fastness test, DCCA treated wool fabric was 1 grade lower than LTP or control wool fabric.
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1. 4 = g, FAAEE 84, dxgA gt ofuyA
HE 59 ZAE T A7IER o] F #Zd]
FEAFE npdel BRI AR sjste) A2 g R ANe] dFHR v
vtolAzvud B HERLR ool QOB g Zoq Af D 4IRS EAsEe] AL
2 U 545 A A glolM 3 = maepg et 22 qeZelza) Heyg o
g #A4Y qE el BF A8 A 4 2w o5t Ag® AT s nkoz &
BT A (crimp) 729t Al 2~®l(cystin) 7}l sobe ARl dElE o], AL, g, o7]E
= A gEAS 2 s SRl BAS 0 A So] 4w A7HQ FANEZA 0|58 o
VR A AL 29k B2 FESAAA g Mg 2 nEAE 2AE g 9§
o 2ot Al AE-RTh wEb FEAEE FH 0 o 287599 wHo] Zhol: o # (etching)©] Lt
s M7= TIEThE e W e FeTlE . guslas) dojus spag R mEds =
ot WEFE AAYS A3 B B gzl 23 o] dojut ABEHe] Za]A et
Uor 2AdE F8etel® uaAee] Wl gao] WalA By,
JEYHDFE)E #AA7|E o R AA G & Ao Lol zulihs Zajo aga W 7420 A
AeAdemns 947140 ASAE T2 ARESH  fo ojgetd AfEWY dHoR QAR A
AR WSS E7F wf - ek B de Ao 0 AFasp dojAnh AavbAS AL eE A g
Xﬂm] Slenm et duH R S/ 7] o] abaol olale] AstEo] 3 o FAo] B
2Al ShEEel HERRILAFHANDCCA A7) wjte] FAA H& 540l S T A
:dlchlormsocyanunc acid) 0] el AREEO] Stk qaAgEst FaEa A5Ae] Foue Fo

"'Corresponding author. Tel.: +82-55-350-5387; Fax.: +82-55-350-5389; e-mail: hlb@pusan.ac.kr

J. of the Korean Soc. of Dyers and Finishers, Vol. 20, No. 4 | 53 |



By

[

A kel AREE I Sl g, FnAd
ZelzolE AYem® F840 S748a

}\] oﬂ oﬂ}\ﬂ/d o] 6(;]:/\1-%

o

ox 3 > [0 Hi 30 o 2

2 g
offt |

M
0%

3 _O.L ox &2

]:Uﬂ' E'Q‘Oﬂj‘i U—HE 7gT
2tel &3k 2b5 <4 A & 7 (differential dyeing effect),
FRo] BAH(tip) ¥ FEt(roo) e AR F
0% FdetA dhe To dgHom ¥ %
dol o

Aol At FEAfol el o
%%E} n} A2 ¢} DCCA He|d Y25
2o BAA GdALT dAAo|n odm
3

= 59 Qa4e) WsE vAe 48

z A& 10 o

Bl ool 0@ >

]

Ae 2 23612 BAME = 1243 /5cm e}

2] = 294g/m ,
ot Fol
AR ZAZA Algstal, AETBA7]A don
NS & Az MEAES A 82 A3
W57 08 A Ak IR RO A o}
F2AF AT} (DCCA: sodium dichloroisocyanuric acid)
2=A Aldrich/\}g EFAIYS, 209 2AYEE,
A4SAUER, Y d, FFFEE, ol
AYUER %% Al 9?%% AH-&-8Eol T}

2.2 =ef=nlA g

AzZetznt AggA= 9839 UF-AEol
220mm<! Horizental Type] LP system, KR/WAP-
000TS (Wool Tec, Korea)o] H3 HaHd=2] 2t
Q9 KO ® 1356MHzE AHESF o FHod e
2 1600Wo| T}, W 7hAaE AHAE ARSI AR
b A=53 A2l= 75 mmolH g == 05torr®E A
Aot A8k, 4, AE T 218 WS
HA Agstleh. Sek=nt AP Alge 70T
A 1087 FA & AR R ARREFITH

59 S
4

L

2.3 DCCA A ¥

DCCAAE) %4 gt WEAHe FuAE

| B4 | =) 7}-33}8] =] A 20 A 4%

S AN 74 ZEle] 9 A7) (Mathis LABOMAT
TYPE BFA-12, Switzland)ol| 4] 21H] 1:500.2 %74
3t Sl vlo] AHEAA 02%, FTFA
EF 10%5 &A= 34 g 24k —%"”Oi
pH 452 ZAstal 20Co|A 1083k A3
DCCAE A& FA9 5%owh) FHstar &3
ZAgg Ao R pH 4552 AFA3st 45C=

2ot A 6037 AP siith Bd A= 8o
A oA AVER 2g1S H7EkaL 50Tl A 10
w1 AY F 2 2 YR FAEIT

24 3HIAF

Warheg Agsel AL Eekan e FE
A4 9 5%owd) DCCAZA W Aele FwAH
%
1

oy o -1o1

=9 19 Wsks s %0}04 FARAA R
(SEM, HITACH S3500N, Japan)2 20KV2] 714729
& o]&3te] SAstlnh

mlm

Setz=nbA 2], DCCAA 2] B m|x 2] 9] A
derste] dAgFor HFsto] A2
G5 gt & 24 A EFS
= A|£3 pH 5.5 5892 SH] 1:3009] Aol
Al Fig. 1] YERH vpo} 22 725 713 9 E
2Hd 9 =, Kayanol Milling Cyanine SR (C.I. Acid
Blue 113)% 249 A5y, ML AN

o HIA A meke G710 G

hlth @z AL MG AR YA
FS 25% HEd FENS ALEste] 70T A
ARE FH3 T F4FEA(OPTIZEN 3220UV,

MECASYS, Korea)E AF&3te] AT () max
596 nm)oll A FF=E SAsta vy A4 AF
o g 5E Altete] 83t

C.I. Acid blue 113

p_w nd N\ n= N
O3Na

Fig. 1. Chemical structure of dye used in this study.

NHQ

-803Na



DCCA Helt M2

il
ofr
ol
e,
ol
o
>
=
N
N,
Y
o
HU
b
2

QYA L AAE=olaFe] 9F KSK ISO
105-B02 o] 9&}o 20417 FE A & g A

X THes B
QAN KS K 0520 12 EH O % 31o] Instrong
(Series IV Automated Materials Testing System) ol 4]
Crossheah Speed 300mm/min, Load Range SKNO. =
AL ANHEE 5%, &% 22T FA 74
AP Amet NS S0

T3] 542 AATCC Test Method 66-1978¢1 <]
Sl Wrinkle Recovery Tester& AF&3}o] Recovery
AngleS A3} T}

3. Ax 3 i

31 &R

Fro] wHE BE Fo) AlaRTba e it
o FAH FHIFOoR FAHo glonw &
TS UEhin dast SaE A TR TE
2ol £4¢ doyd Agg o Watet 712
o wor AEstzrtE Adsid e
Eds AL BANTIA FIE Ao 2UE )
A% gloms w2 A7t Holsith Fig3&
*Jiﬂifw 0.5torr®] Fg et 7hAFES I

WAEE s Arghs WAl

100w/3f;<1£], 200w/55-2] 2], 300w/105-4 2] 9} 5%
(owf) DCCAAM 2] % v A FEAE] AlSE
93 AHd 9 =<l Kayanol Milling Cyanine 5R (C.I.
Acid Blue 113)©2.2 €8] 1:300, 959 ¥ 4X
10" mol/l, G5 60CE A3 7} A|5 o] oA
EE 348 eI DCCA A3 Als+s ¢
Mz7)e] mA el Hlsto] Q2T v wE
FRFE AA S7beGlaL, Sek=v AR
=93 AP Agte] S7MERSE o] St
Aok durg oz MAstet FRARE SAE
T84 A ER G o Gz

ol b

rr &

ofr
o0
b4t

o
o2 2

KX
R
s

12
Apo] 217 F7hehol YIS R

rlr

SctX0F ™Melot &

0
ikl
o
10
0R
E
0x
=2
o
Pl
rr
0R
0l

3
o
-,
4
ol
>
N
N,
o,
=
o
o

B M) A A9
= %S YehllE Aoz o
15epe] Z7ke o 9 E 2
EgEAG Sepnh A9
48719 Bgoz skl A4

!

i
<
o2 -
15
ol
tlo
T
o

4 2w

o =
juies
1=
P
~
UO

g °

j]o_(“ é 0_>L SO

M o —
o
0,
K
=2
1o
o

2 o 4
;‘;ng—i i

X
N

=
2 3o

o D
o 2
ne
Sh? of\
>
o
o,
o
!
rlr
X
Ho
=
>,
o

)

xRy ol
i
2
of,
odt
2,
k3
=
-
rlr
Y
(]
offt
©,
o
2,
i

=
)
o)
B
M d
)
ol
o
2
O H ol

_

& B W do o dlo

a2 e
1=
> P lo, 5
fr gg
1=
=2

td
2 0l

ﬂ?ﬂn:,

0% mtl Wl offt T omph o O % U ox aZ & oft
- =
=)

0,
rlu
DO
24_5
oft
it}
R0
o
il
v
o

2 ob =

fll

o

Léjg

01rl o

ol ostd OkE@%Oﬂ/‘i A5
ﬂ S - OMT”HH FHow
L 2=AY }OH x4
(CMC. cell membrane complex)< &5}
ojdthal Flth. Ed Wakida' Eoﬂ
W Zokznt Ao e FRAR A5
Folell gl MxEE F2FCMO)o 7% ]
sto] dalgoe] gfH Tt skl U
1 2 o] ]
C

£m{n
O

|

[k

>~
O

{0

g BAGRAAE VAL 2

T=
= A oRRH ‘Mﬂ MCe] o] gk

-

¢

H oy T2 o
M o X ofr
[
2 Mo
1© o
3;
. o,
TR g
e ¥
=
<N
Loy
o
i
[
f
4
N BN

fo M opol @ o O U HL Y O > o X 10 g@ my
3@
O
s
o
s
&
>
2
o
al %
bl
1o
O
B
oy =
o i

2 40 M 1> ok (o lo rlf oo N I 2 o Ol'_l.ﬁ'n:f‘_l

1o

:O,&

X

uits

bl

N

il

=)
oL
2o

o ol)]r
a
<
a
1o
-
BN
o

N

o

o,

£

]

)

IN

o

=

Rugyic)
N
N
©,

o ¢

>
o)
ot
=

Al S7Fshe A2 o

BN

o
-
2
o8
o
>
o,
N

o] g
T3t 37t QAFY] S dFE v
ZtEw, Fig. 201419} #o] DCCAE A&d 74
= 2AYGY & et AehH GAe] gy
G AAHR R G2 HE dFFe] A

Z7Vela, A5 GRETA YN E & &

A % SR
189 e Aoz Az,

A
2

£ o
ko RUofr

L Y B ofo

_

J. of the Korean Soc. of Dyers and Finishers, Vol. 20, No. 4 | 55 |



[ R

| o] 00 R R |
2.6mm x1.50k SE(U) 2/27/2008 30.0um

(a) 300w/10min plasma treated wool

(L |
n x1.50k SE(U) 2/27/2008 30.0um

(b) 5%(owf) DCCA treated wool

Fig. 2. SEM image from the surface of plasma treated wool and DCCA treated wool.
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Table 1. Saturation dye exhaustion of wool fibers treated
with plasma and DCCA
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