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Abstract

This study investigates the dyeability and fastness of jacquard fabric for blind using low-melting flame
retardant polyester. Two types of jacquard fabric were prepared with a low-melting flame retardant polyes-
ter and regular polyester. The low-melting flame retardant polyester has a sheath and a core. The core con-
sists of flame retardant polyester and the sheath consists of low-melting polyester. Disperse red 50 (DR 50),
disperse blue 56 (DB 56), disperse yellow (DY 54) of E-type dyes and disperse 92 (DR 92), disperse blue
60 (DB 60), disperse yellow (DY 79) of S-type dyes were used and dyed on jacquard fabrics dependent of
dyeing temperature and time. The fastness, dye exhaustion, color strength (K/S value), and colorimetric pro-
perties of jacquard fabrics were evaluated. The dyeability of S-type dyes were higher than E-type dyes. The
experiments indicated optimum dyeability that the dyeing temperature was 110°C for E-type dyes and 120°C
for S-type dyes for 40 minutes. The fastness to washing and light were excellent at a 4-5 grade.
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v e} A fro] TS ARt A2
AFe] LM e & % AT D83
U FIALEL LD AY
core %% B3 WRAlsie] LM A
& HEEe ApEst EFMVEME} oheke 25(110
~200°C)ell A &8 HAHEZ LM 100%, = EF 24
o A% F s FeE fAlske s o] Holurt
(Hwang et al.,, 2009). o] &3+ A g3 Z] o2+ dut
Z 2B 2 S 9EF7] Sl dvbE o g A}
SHE g " =L ol E 9l diacid=A] oF
t]3zh o] A diolZA] 1,458 S, el gl
2 F T ABAES TEohe YR AxHT
(Carpaneto et al., 1992; Dangseeyun et al., 2004; Finelli
et al., 2003; Ghosh & Villarreal, 2003; Hwang et al., 2012;
McKee et al., 2005). LM A& -3k H2A, Fe|et
2 ebA 3| we g} 50151 894, T3 A BEA
gAY F Yt =
AL A, YR e
AR, Fo, SR} e AZAA, o] Hou} A o
AAE] olelol = WMEE, EEERIE 22 & QlHE
A2 ZHgE W 3l

o]9} Bl Eo] H 4 J‘?& 743t 9, sk Aol oy
gk A 3R E23US 23 QI F/l 01 izﬂﬂ s
A 71Ee] A A3 AE] W 4
‘go] AAF Fh= 3 Utk Af-4Al F window covering
& &A= 7P ol AR E e ERdiEe A2 AF
A EAtE shgE o] $-ek WA 3 3 213}
Al 2R R FE-G W Q). 7159 318k 2 A 7} AL
S3lE BE Sxo &85 H AAR X187 vl

l

S|A = theFstar Aargk Ao WS fe At
7|4 ANto] Aol AgH ETdl=E LAl o
3 AT EE LMPY A Z(Ji & Lee, 2009a)9F B4 H-4]
(Lee, 2013b), A2 §2ALE o] &5 HIE o A= &

E

=
371 (Kwon & Ahn, 2009), A& 2 E 0] 832

7159] A Z(Ahn, 2003), A2 §2AF A E| 2] o] A4 <]
7F&(Ahn, 2009), LM FAALE ©]-&-3F lH 2lo] d =4

Al (Ahn, 2011) 5] Ao} AFH EFJALE o] Foix
3| =Eto] 8- ETol|2=H & dAEE &S AT
& Lee, 2009b)2} A2 §HALE o8-8 Ao A4
2 I 7] E4J(Choi & Seo, 2006; Hwang et al., 2009;
Lee, 2013a)°l] &3+ A= v]Es] LMP E3A1e] 24
FEE W9 telAe] A2 AAEAS A E AT
(Hwang et al., 2012) 5-°] 31

ot 413 1 vk o] AL 3 Eelol ] 2ol
B G, R4 B8 ATE AUHOR o)F

A3 R W, 4§ el EN2EE ol g5l
AR @ AR 4B GAge] B ATE A9 g
Agelch mebd] B ATeNAE A$H vl Eol

B2 o183 A Beel=g Avts A B g
& T2, ol o] AL IS LM

(=
=
>

ol

A8 FH|2=9] PET/LMFRP E3Ae} g 22 &2
N ZEALE ARSIATE AR corel-= QA HAA
7} A7HE g2y EE o AHE o] FojX 01, sheath'T
= 5401 170°C A2 A5 Z]o2E = o]FoA]
21t}. Sheath F-3} core F-5-2] H]-&-2 4:6(sheath:core)
° 2 FAHIY A5 AARE At ETC2HAL ¢
AR ASH Gl FEdEH EAEE o838 A A
e BT ASH 3 ZYd AR o] 83 A F
7HA o]t} 7 A8 BT EERRlEg0 2 AMEEl] $s)
Mg A7he 22402 FUsHA A sHAaTt 2 A=
o] 54L& <Table 1>3} 74t}

Zt NEe G4 Aol 23438 9= A (Sunmol SS-
30, Nicca Korea) 2g/¢= 80°Cell 4] 0%%7& Sbsi) =

Table 1. Fabric characteristics

Sample NO. Fiber Density (yarn/in) | Yarn Count Construction Weight (2/m”) | Thickness (mm)
Warp PET 170 150D/48f
1 Jacquard 131 0.47
Weft | LM FR-PET 60 150D/48f
Warp LM FR-PET 160 150D/48f
2 Jacquard 137 0.42
Weft LM FR-PET 65 150D/48f
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Aol AM-SF EFAFEE = Etype 2 75 & Scarlet
E-2GH 150(C.1. Disperse Red 50), Foron Blue E-BL
150(C.1. Disperse Blue 56), Yellow E-F3G 200(C.I. Dis-
perse Yellow 54)2} S-type®. 2 75+ Red S-BLF(C.
I. Disperse Red 92), Foron Dark Blue S-WF(C.I. Disper-
se Blue 60), Yellow S-GF(C.I. Disperse Yellow 79)2 A}
|3t on, 7t A5 2 <Table 2>¢F 2t €5
= BANA glo] ARAEE Ao, oAl

2. Al E UMY

]

1) ei
HAL 1%(o.whH] TEE 6714 FAMAFEE AMS-5)
o] LR. Dyeing Machine(Han Won Testing Machine Co.)
° 2 23t E2H (Sunsolt RM 340, Nicca Korea)
0.3%(0.w.HZ AL o1 obA EAKAcetic acid)S ©]
8-5to] pH 452 SH5-3oH o= 1:308 2 331t &

1595 AH&stTh AFPA] = 50°CH M, 80°CTHA| = 5-24% 2°C/min,
Table 2. Structure of disperse dyes
Molecular
Energy type Name Structure Weight
C.Ii{];;sggrse 35779
E-Type

C.I. Disperse
Blue 56 304.69

C.L Disperse
Yellow 54 289.29

O NH,
C.I. Di °
Wy | QU L
SO,NHCH,CH,CH,0CH,CH,
O OH
(0] NH, o
J/

C.I. Disperse

Blue 60 “O N 37937
S-Type
O NH, O o—
NO,
. OH

C.I. Disperse

Yellow 79 xN=N 324.29
ITI (o]
CH,
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80°CollA 130°C7HA= 4% 1°C/minS.2 24319
a7, 80°C, 90°C, 100°C, 110°C, 120°C, 130°CollA] 40% &
SF M B 70°C7HA = A 2°C/min 2 W@ 7HEl
t}. 53 130°CollA4] 130°Cx10min, 130°Cx20min, 130°C
x30min, 130°Cx40min2| A|7HE FA = AASI4A T Step
dyeing G742 <Fig. 1>o] YERAT BE FAA]

S 80°Coll A 20878, 1:502] ¥ 2, NaOH 2g//, Na,
$:042g/00] 27102 AN &, FHTE FAISHL
e Az

]
[l

2) 87le

A A - T Holeo] FF =+ Spectro Colorimeter
(Model JS555, Color Techno System Corporation, TOK-
YO, JAPAN)S A8-3Fe] 22319t} Disperse Red 50
< 510nm, Disperse Blue 56-= 630nm, Disperse Yellow
54+ 430nm, Disperse Red 92+= 520nm, Disperse Blue
60—— 635nm, Disperse Yellow 79 440nmel|4] Ho] &
w8 yeiRlen, o] 39S 7 AR 18 =
LR REERE IEEIENEEERE L

28 <Eq. 159 J5) Bakskel AxsHCh

1o o o
Eloll o I—

Exhaustion (%) = Ao — A1 /Agx 100 - Eq. 1.

Ao : Dye absorbance in the dye bath before dyeing
A : Dye absorbance in the dye bath after dyeing
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Fig. 1. Step of dyeing.

KS=(1-Ry/2R e Eq. 2.

K : absorption coefficient
S : scattering coefficient
R : reflectance coefficient
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<Fig. 2> A& 1= 1%(0.w.f)) Disperse Red 50(°]3}
DR 50), Disperse Blue 56(©]3} DB 56), Disperse Yellow
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sto] w2 FAge] Azolt}. <Fig 250 Ve wle}
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Fig. 2. Dye exhaustion of fabric with PET (warp)/LM
FRP (weft) dependent on dyeing temperatures
dyed with disperse red 50, disperse blue 56,
and disperse yellow 54 for 40min.
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Hjol] =2ttt 80~100°C7A] o] 2ol A F3l&o] T
2 F d5ol vis] €43 Wkd DY 54 110°CelA

73%2] S31&S Hol G2y o] dojupr] Al&tsl=
g G 4 U

<Fig. 3>& A& 22 1%(o.w.f) DR 50, DB 56, DY 54
2 A A AL 80~130°C7HA] 2] ¥l wtE FR
£2¢] AF}olt}. DR 507} DB 569 7% 80~100°C2] &
T AR 17 v s B B S SHES 1Y
o™, DR 509] F EZE&L 84%=2 A F 19 A$-H}
ok 6% =S A0 2 VEFGEA DB 562 90%2] H) &
ko el itk DR 50, DB 56, DY 54 2% 110°C

ol FHEE ol =EER o, Yellow 54€ A&
13 fAR F&3A5S Bk Al 7EX19] E-typed] ¥
oM A& 27} N E 1RTE e 2719] FA (80~
100°C)l A F71&o] A Vel A2, A2 3 Z7

NZEF E2 §HE 9] S8l olAxEdA 3F
A A YegZ A A E ARS8l Ea)ol
g3 gy Zeg o] E F4 o) kinkt} defectES O EH
AA3E W) sle] Al zE ke A3 AT (Ahn, 2003)<]
Az} o] AYAL BE AL 2 ZTo~H 2 A4
HAIE 27} Sl A2 §2AE ARS-SE AR 1R
W@b—J H|&o] Yo} Aoz vre Ay
N B FAES Bl Ao AgdT

<Fig. 4@)>= A& 1<, <Fig. 4by>= A E2E 130°C
4] DR 50, DB 56, DY 542 94 A], @] ko] w}&
F1&9 ‘%}~ vehd Zlolt}. <Fig, 4>0l4 BE ul
of o] A5 1, A1E 29] A, Al 7ER] FECIA BT Al
7ol & @a‘%ﬂ W= A JeRA &8dtt &,
130°Coll =slHA] o|u] G233 Aefo] =3t Zlo]
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Fig. 3. Dye exhaustion of fabric with LMFRP (warp/
weft) dependent on dyeing temperatures dyed
with disperse red 50, disperse blue 56, and
disperse yellow 54 for 40min.

—408 -

95
90 A
9 * ® - -—
X 85
g
g™ ++@++ DR 50
g peradfreeenenes [ RRRREEE] a
® Lo | caracenend GENRSREIT TNl o i A
ﬁ 75 - pu'.--g--__.‘,__ e vy DB 56
- —a= DY 54
70 -
65
0 10 20 30 45
Time (min)
(a)
95
90 |
L —
o
X 85 4 Beeesenen. a.
< ..
bl I errenraiafyanneestt o
g 8
R «+g3++ DR 50
é S e m e ge= == ATy -
. —a=DY54
70 -
65
0 10 20 30 45
Time (min)

)

Fig. 4. Dye exhaustion of (a) fabric with PET (warp)/
LMFRP (weft) and (b) fabric with LMFRP (warp/
weft) dependent on dyeing time dyed with dis-
perse red 50 (DR 50), disperse blue 56 (DB 56),
and disperse yellow 54 (DY 54) at 130°C.
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Fig. 6. Dye exhaustion of fabric with LMFRP (warp/

weft) dependent on dyeing temperatures dyed
with disperse red 92, disperse blue 60, and
disperse yellow 79 for 40min.
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Fig. 7. Dye exhaustion of (a) fabric with PET (warp)/
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zhere] Wsh= 37 YepA] it d89] F5d o
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<Fig. 8>& A& 1, AlE 2= DR 50, DB 56, DY 54%
QA A, G2z o] w2 K/S #he] Aoltt. <Fig. 8>
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Bl o o] ol|A] Mz fE & A
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ol 71tk Bargk e A (Jung et al.,, 2011)9}
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Fig. 8. KIS value of fabric with PET (warp)/LMFRP
(weft) and fabric with LMFRP (warp/weft) de-
pendent on dyeing temperatures dyed with
disperse red 50 (DR 50), disperse blue 56 (DB
56), and disperse yellow 54 (DY 54).

Fig. 9. KIS value of fabric with PET (warp)/LMFRP
(weft) and fabric with LMFRP (warp/weft) de-
pendent on dyeing temperatures dyed with
disperse red 92 (DR 92), disperse blue 60 (DB
60), and disperse yellow 79 (DY 79).
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Table 3. Colorimetric properties of the fabric with LMFRP (warp/weft) dyeing with E-type and S-type dyes

Dyeing conditions
g L a* b* C H K/S
By iz _ Ten}p. O/ )
time (min) of dyeing
DR 50 110/40 37.01 51.10 30.33 59.43 30.69 21.18
120/40 36.08 51.40 30.31 59.67 30.53 22.56
110/40 41.33 2.94 —38.42 38.53 274.37 15.78
E DB 56
120/40 40.47 3.48 —-37.66 37.82 275.28 17.44
110/40 80.19 5.35 88.05 88.20 86.65 18.88
DY 54
120/40 78.78 8.34 87.09 88.16 81.07 19.07
DR 92 110/40 43.62 62.96 12.37 64.17 11.12 18.09
120/40 42.74 63.08 9.02 63.72 8.13 19.51
110/40 39.82 -18.12 —-36.69 40.92 243.72 17.21
S DB 60
120/40 38.37 -21.21 -34.24 40.28 238.23 19.56
DY 79 110/40 81.38 9.96 89.62 90.41 82.40 14.72
120/40 80.45 422 86.86 89.96 87.22 16.92
< DB 5601 Bl A oy H=TF Yol K/sgtol shaA FEA 2 E AdEolM ARLEATT i
7 UeRt 202 WQlth Azte g0 REoR Ah AR Solsl A BE G YRR AFE dugn
37 249 DY 542} DY 79] 70l Eypee] DY = 2ol 27] Wo] A Foll ek Aol &
547} S-type2] DY 7991 Wlof X185 =il K/ISFE = Aol 7117 Zlo2 woln, Fatd 5] A7|7F 7AH
Al YEREH, ol DY 542 A AR 271 B T At Al AR m e Tk A
)\
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& AR 10.3*3 < HH Stype?] BAMIEIT &
E HPEA 4 B 452 AR =7} vl 5
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Table 4. The wash and light fastness of fabric with LMFRP (warp/weft) dyeing with E and S-type dyes
Wash fastness
Dyeing temp. (°C) / — Light
Dye type time (min) Color Staining fastness
Change | Acetate | Cotton | Nylon |Polyester| Acryl Wool
110/40 4-5 34 4-5 3-4 4-5 4-5 4-5 4-5
DR 50
120/40 4-5 34 4-5 3-4 4-5 4-5 4-5 4-5
110/40 4-5 4 4-5 3-4 4-5 4-5 4-5 4-5
E DB 56
120/40 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
110/40 4-5 4 4-5 4 4-5 4-5 4-5 4-5
DY 54
120/40 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
110/40 4-5 4 4-5 4 4-5 4-5 4-5 4-5
DR 92
120/40 4-5 4 4-5 4 4-5 4-5 4-5 4-5
110/40 4-5 4 4-5 4 4-5 4-5 4-5 4-5
S DB 60
120/40 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
110/40 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
DY 79
120/40 4-5 4 4-5 4 4-5 4-5 4-5 4-5
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