Journal of the Korean Society of Dyers and Finishers
Vol. 14, No. 2, pp.1~8(2002. 4)

W ZE R SCORAI) >

XIfMEAL0) 2lE Cationst HESO| EAHMY

1Zo18] - ofol4 - ey

HFBeE SR QA 2YAT

(2001. 10. 22. H4/2002. 4. 11 =4 =)

Pattern Dyeing of Cationized Cotton Fabrics by Ultra Violet
Rays Irradiation
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Abstract—Cotton fabrics dipped in cationic agent(3-chloro-2-hydroxypropyl trimethyl ammonium
chloride) were irradiated with deep Ultra Violet Rays(UV), in the region of UV-C using the low
pressure mercury lamp. The chemical changes of cationized cotton fabric surfaces were investigated
by FT-IR analysis. The dyeabilities of the irradiated portions were investigated by dyeing with acid
dyes. Deep UV(UV-C) irradiation broke O-H bonds in cotton fiber and oxidized the fibers. The
dyeability of the UV uradiated portion were different from that of the portion not irradiated.
Various pattern were gained from one bath dip dyeing by pattern mask. The tensile strengths of
cotton fabrics were decreased in the UV irradiated portion. Washing fastness of cotton dyeings were
good about 3~4 grade and light fastness were fair about 2~3 grade.
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Table 1. Characteristics of cotton fabric
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Table 2. Formula of dyestuffs
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Fig. 1. Apparatus for UV irradiation.
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Fig. 2. Schematic illustration of a new pattern
dyeing process.
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(Experiment 1)
Sample preparation — Dipping of cationic agent —
UV irradiation — Dyeing — Soaping

(Experiment 2)
Sample preparation — Cationization — Dyeing —
UV irradiation — Soaping

(Experiment 3)

Sample preparation — UV irradiation — Cation-
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Fig. 3. Experimental scheme of pattern dyeing.
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Fig. 4. FI-IR spectrum of UV irradiation of
cationized cotton fabrics.

olg{g FT-IR® 54 peakelr] 7}e]23Al 3
A A7 WA UVERAL 8] 7827t =
YEUSE AT 5 dAeH, EF UV ZA
s WA Fo| IstEo] s =7 T2 EA]Y)
b AHEAEE 898 F UAdTh 139
FT-IR £XoA] Wz &o] UVE XAIG 24
Az F) % AN E BeAL + U
ony FAld] WalEol aksly} dtAslelal Ajzts
ojXtt. WA & siges W dwg 7IFE
Scheme 13 Scheme 20 Yl ¢tk NK

32 UV ZAjoll of3t AAME | HAlA

Fig. 53 Fig. 62 B3 EE 7}l 28 A
Al713 UVEAL) €]3le] 78] &3} uh-g-2 A
C. L. Acid Blue 1583 C. L Acid Red 337
GG YPFF UV AR UV ZAA 2o
2 AT 7N 231A4) vy Az e 4
%4 vl A#AE Jepdzlol). Fig. 59 A=
C. L Acid Red 3372 |43 Ao, 71628

i i -0
- Ao 2

ot
&

80 / EERA(INTE G 14485 H29%(2002. 4)

CHy o
ce—on  + CHy —— N* —— CH —~— cr'|/~—\‘:uz
ChHy < c!T (lJH
l OH”
CH3
O‘3>"N+ Ty —— G~ a0 —— Cel
C“z////lT OH
CHy 0
cel—on -+ CH3\ N* oy —— cn/——\—cnz
C”xf/// lT lH
l OH™
CHy
CH3 N —— CH; — CH—— H, —— 0 ~—— Cell
H; - c‘T OH
Scheme 1. Mechanism of cationization of

cellulose by (3-chloro-2-hydroxypropyl) trimethyl-
ammonium chloride

cellulose
oxidation oxidation
~ ha - ~
[} [ CH
[ =gy ! > ]
d G b
-~ ~
oo ) T
HOCH LY CHy0H } Te-s ) e
~u HOCH,CH THO  HOCH,CH £O0K
g i i
PUS i !
—LH 0 o Ch
| | P AN

\fl/ ~ -
] |
l |
e ~ - ~ .,
S e e L
EDETHENE CHCHoR CO0N
~ . - ~ -
£
|
0 o
{ |
Ch Ch
-~ N N
Scheme 2. Oxidation of cellulose by UV

irradiation



A9 A Z Aol 2] & Cationsd} WA B9 EU4EA 5

3.54 @~ uniradiated Cotton
—4@- imadiated Cotton(1cm)
-t imadiated Cotton(2cm)

= irrackated Cotton(3cm)

3.0+

2.5+

2.0+

1.54

1.04

K/S value

0.5+

0.0+

-1.0 1.0 T 2;3 "‘r 3!0
UV Irradiation time(min)
Fig. 5. Relationship between K/S values of
cotton fabrics dyed with C.I. Acid Red 337 and
UV irradiation times.
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Fig. 6. Relationship between K/S values of
cotton fabrics dyed with C.I. Acid Blue 158 and
UV irradiation times.

Al w2 WA E| HlE UVERAF 71E 238 =7
9] AMIHE FFFo] dAe] FhekSE &
A & e, ol& UV ZAb os) @&
237 mhEe] A Re] Sold71s
ol &m W&o ofste] Fajo] dojdg ofn|st
Zols, dkAQl W E 718 28k AHEF]
G SN Tty FdsAl uvaat
of elsiME B2 Ee] Fib7)eh FHE| 28] el
&= deds glee &F o =F olYF
F& pattern vlATE o] &3le] e RET
UVERARAZIE wlZAL B23te] g2g 2jold 9
TEE AT 2SS i UVEA
G AR #AE AUEE, dwides
ZAAZE 20874 = AT AEFe] Ajolg B
oA om 20% oldME AASA Bl
Hage @5 3tk ole 0@ F2 I
St Wbl dAsh 1 ol dde] ZAARIIA =
A Ze A7t HAHN vYehte dield

l

m (2 r\r rlr

1
AlZ

AZYEch WA Ee jtsly) dAsE  F1El23A
9} Wr-go] 7Hgdt a7} 4bEbE o] gle] 23 ut
§ol JAE] G Ee}e] o] 2w v <]
g Fo] BrhgstAl Har 3t 4kstel <] A
AEE gol24 COOH 9 98l FU3F Lo
9"“2 g Addgae] HaE AriF 289
o Wegoan Aol rastelet d4d

T3 ZAMAZST Rold s Jakgo] 7HAs)t
A& Holu Jor olAL FE AddAME
2slA vzl 24 s 7] o Fol] Atslutg
o] w2 AP=so] AdAFY L Yasv]
wjFolzltn AZrEd} Fig. 62 C. I Acid Blue
1582 Mg 2324 C I Acid Red 3372 4
A A} 2 A Jehin 9ol UV A
of oz WA B JlE27|7 mdHE Y
ZARZE B ZALAZ S ©E A ERe] A
o] zkAhdle A ek Adrlel o] dukx o
2 g4 &g e Fu ok =3
CL Acld Blue 158 @87} C1 Acid Red 3379l
vl et W2 Ho dfgh %”a%bl UV ZARAIZE 20
E7A e gubd o g ZAMA| 2F 30 A &
71k Aol ﬂﬁ% & AUt oA A
A et ule} Zo] Abgle] ojdte] YA H o224
2] COOH7| ¢} 280 £= o 3lE OH7 IS
SOsNaz] Atele] A71ZQl whdEe] 4&2 OH
9 SOsNaZl7} Zhzt 27 Zgtslo] Sle CL Acid
Blue 158 @987} Z+zt 17) =E3tso] A& ClI
Acid Red 337 €50l H]sled Zo] wr] o]z}
A2 E ™ 2ARAZE 307N E a9 ohEF
o] COOH 7|7} BAd=o] F498 25 HAR/=29
o] o Ak Aolrt glezle} ddhrt
33 dyuido| e 2UAFD

331 dE 1ol ofst =T}

A8 18 9F4ES Fgesed FANNFE
pattern w23 E o|§3t] UVE XAt @4
sk WH o R, Fig. 79 UV RAF 383 mjza}

B89 dagke] HalE UV A Z2AMAE

o wa} vlwet AzE el Fig. 7914 E'_
A dutdez Ugv 1/\} o] UV m|RAF 2
| ]3] @AFFro] W, UV 1/\}"]7“] 7‘——_101;5
TE EF UV *}7']37} 7V A LS o Zakol
ZaE dF Uk v FAF HEo| 5-’\]' F3

o

3.‘.'4

F

i dr ,u Lo

>
o]
-y

H 2

vlate] GHPol we olfE, YBHoz Fye
SAE FAAZ BARe Feadr Ae 7}
Blesh Wgol dolukx) GADUVEAS ojalo]

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 2(2002. 4) / 81



6 A -

A d UVRARRA Y39 Al 237} 50TH
=2 7F4E7] wEol dA e FAR &9 B
3l w|2A} R E FlE] 28 WHEo] dojut
g AzdEn zAREIdE g2 WAEe 443
ghe-o AR okr) wEo) AggEe) Hate
o] Folx|7| wiFolgta oFdct ZAMNE
UV Foluix] 2L 71de] & 71E]-&3 WH-g-ol
o gzl FAlol UVl 2% WA Ee] Azirt 218
Hol 71E] 23} whgo] AN Wi HYFER
o] datapo| Zh4shE)e AzZbgEh UV w2=AF 2
o] dataro] ZAMZ) upel ZAdta gl
ol AL ZAMAIZIo] ZojRol whe} - g oA
AIZE A sk 2] H7| ulEo 7o) o F
WA B9 Aslrl HAEe] Fle-28 9he-g oA
e ato ofste] datake] 7Aadly] wiolg)
3 AzbEY T3 2AMA) #EE AR
9 Aol Zide oFE FAHANA FAL
stoz Z4gk UVellU A7} A2 gl daso] 4t
37} 21057 gRo|gtn o Agc) ojate] A3
ZREH dd19 Wy 9t UVRAl 83 v
ZAL FEe gatgko] zpolrt A SIA Ve
g Eo] EFans 43 e IS g5 3
t} o} F33 EXaAE Y] gaidEe
ZARAZE 2 ZAMAYE &A Agste Aol nig
Astelz)l AYztEE vixal FEo| FlE] 237 A
AR FEE UV ZAEA] U7 258 42
oz mAsted gAs 2A1E Hart ok

1o rlo o

7  unirradiated part

unirradiated part

unirradiated part

K/S value

{rradiation time(10min)

Irradiation time(20min) Irradiation time(30min)

UV Irradiation times(min)

Fig. 7. Comparison the K/S values between UV
irradiated part and UV unirradiated part of
cotton fabrics dyed with C. I. Acid Red 337
using Experiment 1.

332 ¥ 204 2
48 27 WSS AT ol JE 23

=)
1

02
fol
B

82 / HEH (L IN LG F148 F29(2002. 4

o]?_]&' LA

[
ué‘l"

As nFA7I G
gaS R T =
323} 0|24 R g W
A2 ZAPAR S Wt Bl 234E YeRi
o). Fig. 84 Hd, 4 2}

UV 24} 2go) nl2Al RRel Hlate]
wron] UV ZARAZEe] 2
A AR R4S Gtek 9}
k. HZA FEe) QAP ZAPAIT) 2

O 80 ) W

2 WHIL UVE 2APIA 24

L 0

N
N
>4
o
rir
M

<

O
g 21
; L
oo @ ot iz n% mQ X
s

XN

UVel <l Ashubge] oste] 7hel e-8hA o
Za7lel Avstel] SJstel 71E 2.5
24 987} BEe A E @
HAE UVel % drel Fe) Aol olaf 2
Mol Yojuhe A4tow AwEs It 7 g
A} A 9 drel FRe g UVeue]
A7l BHB BAT Q2] WBe] =AY
A58 e AN} LSS BT
A7k BH B A27] wEe] GA@Fe] Fol
S doltele AAET E# UVEARED
AR Re @RFe Ael(UK/S)7H Al
(AK/S=5)°] ¥l 5o A2 AK/S=6)7} 7] o) o]

A4 20 Yol $5% BLEAE LA £

o 4k d

v
O
S
I
pocd
lo rr

unirradiated part

unirradiated part

irradiated time(10min) irradiated time(20min) iradiated time(30min)

UV Irradiation times(min})

Fig. 8. Comparison the K/S values between UV
irradiated part and UV unirradiated part of
cotton fabrics dyed with C. I. Acid Red 337
under experimental procedure 2.



2 e} zabell o @ Cationst HAE9 BEFAN 7

ezt AdEct obg F3g FUEHRE
ERf 7] s E ZAMAZME 2AA), & =
Al Malsh= Aol uiEAsielel gArEL.

333 Al 30f ot 2esT}

A4 32 WHEE pattem whAIE 0] &3
UV 24} H8@$ g a)d 9] 71E] 234
& WA B nHAT L AHE Pt WP E,
Fig. 9ol UV &A} 223} u]2A} BEo] Aztar
o] W3S UV AR ZALAR Y] wet ¥l
3 272 Jehiglth Fig. 904 BE A8 13
A 29 Aol FUSA UV AP Fio] 1]
AL B HlEte] Gatgo] gron UV ZAM[ZE
o] AoJAFF =Y UV A Art &E55
S HAE 5 Uk o] AF Wy
o] UVE ZAl8le] ZARES A5lAA 7
< Aoz njzA REAY] 9

& SEAE JYehlle Wi
el e ggeR
A ZAAR 2 Z2AA T #AIgle] ghekA g
93k 718} 23} Whgo] dA e ePslo] AT
9] ¥izte dojux] ettt 3 AF10) H|ste
u| ZARRRe] dataro] A ZUKgE 44
vdl oA A¥2e sEkAMldl Qs 70T,
30ming] =Z713}elA FHE] 23 Whgo] dojiiy]
o 5ol A1 50C, 30min /G & ojg W
HET} 71| 2317} Sol3lA] wAH o] B E
ko] Z7lsly) wWEolgk AZED AFH29
Wl o3 w2l FReo] @FEteFo]l A3 v
dlo] Zashe olfv 4¥2e WAE MANE T
A 7HE &3t Al717] wiel] A3E3e] FEA e
2 71823 Al7le W Blete] WAE A
n2A gate] dojupd gatgo] AadeE]E} o
AEth ey FAMREL 2AAE BE4E
ZAMA|Zbo] Aol A4 H A8y} 2750 J1E| &3}
A otel whgo] AAHL Aoz AFAYF e
o] 7hed FolA FAHMY 7t FolF
o224 o] Zaslelet AdEn ¢ UV
RAMR-E mlzARRRS] Ao Aol(4K/S)
7V ABI(AK/S=5)T AH2AJK/S=6) #]ste]
A7) QEAN(IK/S=14), AF 39] W] 7 &
3 FEEAE SAALS glorg Al

N
i
L,
N
[y
o
lo
PN

ol

ol
fe & o

M

0|

34 UV Z=AL HElo| wE olxtzte

10

gis}
Fig. 10& UV ZARIZHE 10822 Jd3aH
slm ESEAE UeEhly] 9% 371R] Ade o)

@ ZAzte QBT Aol dF RS Jehy
Aolth, YA R WATE UV ZAAZR 4
719 BuelA s o] Arghrgo] dofutele o
AEn el SARY ZEvss Bddes
HuizA 2o AYRE 23 AT wH o
g b AFPEel B UV A=)
HerS ARYE} Fase AT L F Aok
o2& UVSH A azHe] A7t g ass ay
2o A8} F8 AFFESt FA3) A3
£ Zoleh AZ4ET I TFER AW 2
A4 4 29 WHo] 2AA WE APY=
o Wt A BH, ot T v 4%
Wi 92 A9 2k BATL LAY 9
AT AERE GG Fo UVE 24147

unitradiated part unirradiated part unirradiated part

K/S value

2em 3em

irradiated time(10min)

irradiated time(20min) irradiated time(30min)

UV lrradiation times(min}
Fig. 9. Comparison the K/S values between UV
irradiated part and UV unirradiated part of
cotton fabrics dyed with C. 1. Acid Red 337
under experimental procedure 3.

85+
80—

75+

70+
65
60
55

50

Tensile Strength(MPa)

451
40

35 T T T T T
10 20 30
UV Irradiation distance(cm})

Fig. 10. Relationship between tensile strengths
and UV irradiation distances.(UV irradiation
time : 10 min) ;

experiment 1(— ® —), experiment 2(— & —),
experiment 3(— a4 —)

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 2(2002. 4) / 83



- -]

L= s

o} 939 9=t Uve F5e
2 AR BalLge] UVA F2agote] B4
27} A7 defuele) ol gHn

35 HE g9 AR £F

Table 33 Table 4= UV ZAMIZHE 104,
ZAAEE 2cmE YA 3t C. L Acid Red
337 2 C. L Acid Blue 158%& o] &3} 3714
Far Ay o3 A4 "4’—‘]%4 AAEE F
Fg Aot AEHIE= By Ag4d
of whe} oFztel ol & L}E}LH ,\lifﬂ 2 49
oA AL 27FX] A 89l A 3FNA 48E
Bz glen], d@AEe] F9e 3~452
° 43t A =2 Jehdrh

%

v #a

Lo

Table 3. Fastness of cotton fabrics(C. 1. Acid
Red 337)

Sample
Fastness Exper. 1|Exper. 2| Exper. 3
ﬁolor 3 5 A
Washing | © ange
Staining 4 3 4
Light 2 3~4 93

Table 4. Fastness of cotton fabrics(C. 1. Acid
Blue 158)

Sample Exper. 1| Exper. 2| Exper. 3
Fastness
golor 3 4 4
Washing| change
Staining 4 4 4
Light 3 3~4 3~4
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