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Synthesis of Diamino-anthraquinonoid Blue Disperse Dyes having Alkyl Substituents
Longer than Pentyl Group and their Dyeability toward Pure Polypropylene Fibers
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Abstract: As a subsequent research of the previously reported”, a series of diaminoanthraquinoid blue dyes having hexyl,
heptyl and octyl substituents were newly synthesized in order to investigate dyeability toward polypropylene fibers. As the
length of alkyl groups introduced to the chromophore increased, the dyeability of the dyes toward polypropylene fibers also
increased and then gradually decreased. From the result of dyeing, the hexyl-substituted dye showed the highest color strength
and deep shade on pure polypropylene fibers. The good fastness rates to wash, rubbing and light were also obtained for all of

the synthesized dyes.

Keywords: polypropylene, disperse dyes, dyeing, hydrophobicity, fastness

[

1. M

Hredd it 2wEE.5-9.0gd)2 NE(25~6()%)
goag2 deu A2 Aot st

M WFEHNE S5wt HGAAolth T
gk H|Fo] 0.90~093 FEEA BE Mg FoA
744 wlFo] won £ B|F¢l L0ET 2] f&
o Bo = Hosrdar IHA Ju”, £8S
o B 005% oz e ks AzAE

e

i

7}
d

mlo i

(

742 7HD glol AT 4F 2 FASA 24
£ ayele AE2 EE of2E0] oRAEIA
7 gwsk AA RoA T Ytk ollE dAwg

o] 0.12W/mkZA o= dut TG FaA ] H]3|
W goln Bed a2 AME sy
olggt A= Estal gAY AR o] F
o]Z EAFz o5t FHHQ A S A
2350 e AR THI 9o MYHoR =
AAo] A9 BrFsE Aom dEA gty

TCorresponding author: Taekyeong Kim (taekyeong@knu.ac.kr)
Tel.: +82-53-950-5639  Fax.: +82-53-950-6617
(©2012 KSDF 1229-0033/2012-06/106-112

wtebq HA) ZeZ2gd 459 Ao WYt
54 Aol &58 L&A M2E H7behe 4
Wk g4 JHsd nEze] EdY EE Zekznt
g et e 573188 4 Hyol 7ttt s
ARk Az O] B WAL Ao A THHES A

Aol BN EZ FEAAC YoiN ARH ol 2
ﬂg}?j_]—xi 7H?<l T3 }\H/Kl—_,] Tq— /HO ﬁ—iﬁa} _/,:
QAT Femud nge BHS WAL By
ohet Ame] QoINE WEY et $EL of
d Aoz A o

olo] & AFHE MAATNN W] ojste] o
AAWNE AXE ColulmerEeted FAd
F(Figure 1)7} %E]@]-?‘sl-x_—] AAL 3472 Fo 2
EYZ2Z AFol T TS M= A
grolsled o|& E_,__o].oﬂocq O Aat 223
o] Zol7} WE7|oA A7 7R Do]ALE £
somend 440 g3 G340l sletarEe

2 27He sk hFigue 2).
AT 22 NF)7h W] oo ot
A% Ze ARAY F7t A%E ¢ YA

X
T
[e]
o JoR

106



SA7| oje| LLX[2TVIS 7IX|= ClOOQtERIF =] M EMER | el arZd|Z2TH MR0f st My 107

CHs
o HNT
0 HN__

C.I. Disperse Blue 14 (methyl)

H2 H2
c c
0  HNT ¢ cH,
H2
H2
0 HN c CHs
~e SN
H,  Ha

C.L Solvent Blue 35 (butyl)

Ha

c
0  HNT CHs

O  HN___CHs
C
H

C.I Solvent Blue 59 (ethyl)

H2
C C CHs
0 HN/ \c/ \C/
Ha Hz
H2 H2

(o] HN C C
\c/ \c/ \CH
Ha Ha

C.I. Solvent Blue 14 (pentyl)

Figure 1. Dyes used in the previous study”.
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Figure 2. Relationship between the length of alkyl
substituents of diaminoanthraquinoid blue dyes and the
dye uptake on pure polypropylene fibers”.
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Figure 3. Dyes synthesized in this study.
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Figure 5. 'H-NMR spectrum of octyl-substituted diaminoan-
thraquinoid blue dye.

Table 1. Mass analysis of the synthesized blue dyes

Mass(m/z)
Substituent Molecular formula
calculated  found
Hexyl Ca6H34N202 406.26 406
Heptyl CosH3sN>O» 434,29 434
Octyl C30H42N202 462.32 462
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Table 2. Elemental analysis of the synthesized blue dyes

Elemental analysis

Substituents
calculated found
C 76.81 C 75.05
Hexyl H 843 H 8.26
N 6.89 N 6.96
C 77.38 C 76.28
Heptyl H 8.81 H 8.60
N 645 N 643
C 77.88 C 75.07
Octyl H 9.15 H 9.21
N 6.05 N 6.20

Absorbance (A.U.)

400 500 600 700 800
Wavelength(nm)

Figure 6. UV-Visible spectra of alkyl-substituted diamino-
anthraquinoid blue dyes.
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Figure 7. Effect of the length of alkyl substituents of dyes
on the color strength toward polypropylene fibers.
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Table 3. Color fastnesses of polypropylene fibers dyed with 5% owf of alkyl-substituted diaminoanthraquioid blue dyes at

130C for 1 hour

Alkyl substituents

Color fastness

pentyl hexyl heptyl octyl

Change in color 4~5 4~5 4~5 4~5

Acetate 3~4 4~5 4~5 4~5

Cotton 4 4~5 4~5 4~5

Washing Nylon 2~3 4 4~5 4~5
Staining

PET 3~4 4~5 4~5 4~5

Acrylic 4~5 4~5 4~5 4~5

Wool 3 4~5 4~5 4~5

Dry 4~5 4~5 4~5 4~5
Rubbing Staining

Wet 4~5 4~5 4~5 4~5

Light Change in color 4 4~5 4~5 4~5
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