1SSN(Print) 1229-0033
1SSV(Online) 2234-036X

http://dx.doi.org/10.5764/TCF. 2014. 26. 3. 165
Textile Coloration and Finishing Vol.26,No.3

elpE2(Ea)
450-500nm2| Z|tiE+E 7HXl= &+ Sd ST LXE
z45d X grel Y
Zeny’ - gyst

EERERPESE L S

Synthesis of Super Hydrophobic Orange Dyes Having Maximum Absorption
at 450-500nm for Pure Polyolefin Fibers
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Abstract: Novel super hydrophobic orange dyes having maximum absorption band at 450-500nm were synthesized to
dye polyolefin fibers such as polypropylene and ultra high molecular weight polyethylene fibers, using 4-alkylanilines and

p-naphthol. Their absorption spectra at visible range showed almost the same, which meant that the alkyl substituents
introduced to chromophore did not affect on color appearance of the dyes. Considering both color strength and wash
fastness, the decyl-substituted dye was determined as the optimum one practically. From the dyeing results at various
conditions, the optimum dyeing was 130C for 1 hour with 5% owf of dyes. The good fastness ratings to washing,
rubbing were obtained showing 4-5 for both fibers. Light fastness was also acceptable giving rating 3-4 for polypropylene
fibers and rating 3 for ultra high molecular weight polyethylene fibers.
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Figure 1. UV-VIS absorption spectra of three primary dyes

for polyolefin fibers obtained from previous studies™”.

2. 4 9

21 Mg " Al

Aol HEE AL AL e 24
Zegd 44 BHB(130gm)T 2IERY
olddl Hf4A¢l Dyncema 60K 2] E(300g/m’)
2 oMECE 38 AR F ARG G
4 293 75 Age] ALE Aoke BE &
95% olAke] 17 AloFE AMgStATh @R Bkl
+ Didodecyldimethyl ammoniumbromide(DDDMAB)
£ A
2.2 g=9f &Y

=29 A2 Scheme 1o w2t APH 2
ol 4o, 00lmoleyE OPHET} FHS
1:1¢] Z3H80] 50mlo] &al|Al1Zl & ice-bathE A&
sto] 05CE WZH7|1, oFARFEENaNO,, 0.01mole)

otMlER SRS L1 EFET 20mlo] &A%
qzoldd gfo] Hrhaeh of el Ay
MImole)& LEE FAFHEA A7l tlofxs}
o s qotduY tolzmAQe FHT
E5(0.025mole) 2 23|47 2N 50ml
AHgEte] fUZES, 0.0Imole)S A 83417

S mlo

ole

Y
22
o
L

o et ot o & ki omr Q= S N o
o
o

gole ore gzobduel tolxkd 9

Hhste] L5 RAFAN ABY WL A
31 2 HR@E Feth AW 9= 2
2 WEes AHSEA Felolusty AT A=
o AN Qolo] wet thag Folk 9l
U

QRO FHSEL oF 50-70% Szl girk

Y1 F e8] A %6H A 3&

O _NaNOg/2HCI @N+_N o

oy R

—CH2CH2CH2C.H3
—CHCH2CHoCH2CH)CH4
—CHyCHoCHoCH,CH,CH2CHoCH3
—CHyCH2CHCH2CHCH2CH2CHZCHZCH3

Scheme 1. Synthesis scheme of super hydrophobic orange
dyes.
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Figure 2. HPLC analysis of super hydrophobic orange dyes.
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Table 1. Mass analysis of super hydrophobic orange dyes

Mass(n/z)
Substituent Molecular formula
Calculated Found
E'[hyl CisHisN,O 276.13 276.1
Butyl CoHooN,O 304.16 304.1
Hexyl CH24N2O 332.19 3323
Octyl C24H23N20 360.22 360.3
Decyl C25H32N20 388.25 388.4
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Figure 3. 'H-NMR analysis of decyl-substituted orange dye.
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Figure 4. UV-Visible spectra of super hydrophobic orange dyes.
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Figure 9. Dyeing rate of 5% o.w.f. of decyl-substituted orange
dye onto polyolefin fabrics at 130°C.
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Table 2. Color fastness of pure PP and UHMWPE fabrics dyed with 5% o.w.f. of decyl-substituted orange dye at 130°C for 1 hour

Color fastness PP UHMWPE

Change in color 4-5 4-5

Acetate 4-5 4-5

Cotton 4-5 4-5

Washing o Nylon 4-5 4-5
Staining

PET 4-5 4-5

Acrylic 4-5 4-5

Wool 4-5 4-5

Dry 4-5 4-5
Rubbing Staining

Wet 4-5 4-5

Light Change in color 3-4 3
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