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Dyeing Properties of 4-Amino-4’-fluorosulfonylazobenzene
Disperse Dyes and their 4’-nitro Analogues on PET
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1. Introduction

Azo disperse dyes containing a fluorosulfonyl group are hydrolysed under alkaline condition by SN2
mechanism, and pseudo first-order kinetics were determined by analysis of the dye hydrolysis under alkaline
conditions using HPLC. Also, the use of a fluorosulfonyl containing disperse dye showed a reasonable level of
build up, excellent wash fastness and offers the option of alkali clearance to achieve high wash fastness, replacing
reductive clearing and particularly sodium hydrosulfite, which places a very high BOD on conventional disperse
dyeing effluent and the generates aromatic amines.

In this study, dyeing properties of 4-(N,N-diethylamino)-4'-fluorosulfonyl azobenzene disperse dyes and their

4'-nitro analogues on PET were investigated in a comparative manner.

2. Experimental

The synthesis of 4-(N,N-diethylamino)4'-fluorosulfonylazobenzene disperse dyes has been described in the
previous work. In order to synthesize 4-(N,N-diethylamino)-4'-nitroazobenzene disperse dyes, the same procedure
was repeated except that in place of substituted amines containing fluorosulfonyl group, and the substituted
amines containing a nitro group as diazo components were used. The dyes 1-6 that were used throughout the study
were given in Table 1.

Synthesized dyes were formulated to be applied to PET. The composition comprises dispersing agent (Diwatex, 40 %
on the weight of the dye), wetting agent (Sandozin NIE Liquid, 1 drop) and dye (1.0 % on the weight of water) in 100 ml
of water that is buffered at pH 4.0 to 4.5. Dye dispersions were prepared by milling the composition mixture with glass
beads in an aqueous medium for 1 week until the mean particle size was ~1 #m. Dyeing PET fabrics were dyed ina
laboratory using a dyeing machine (Ahiba, Datacolour International) at a liquor ratio of 30:1. 60 ml of dyebath was
prepared with the formulated dyes and a dispersing agent (Lyocol RDN Liquid 1.0 ml/1) and adjusted to pH4.5. Then,
PET fabric (2.0 g) was immersed in the dyebath for 60 min at 130 °C. The percentage of dyebath exhaustion on PET was
estimated colorimetrically by extracting the dyed fabric with DMF under reflux at boiling point for 5 min and
measuring the absorbance value of extracted dye using a UV/ Visible-spectrophotometer (Kontron uvikon).
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Table 1. Alkali-clearable azo disperse dyes containing a fluorosulfonyl group

Y
R 1
X N \ . <CzH s
CaHs
R2
Dye X Y Z R1 R2
1a FO:S H H H H
1b NO, H H H H
2a FO:S H H H CHs
2b NO, H H H CHs;
3a FOS NGO, H H H
3b NGO, NO, H H H
da FO:S NO; H H CH;
4b NO; NO; H H CHs
5a FO:S NO, Cl H H
5b NO; NO; c H H
6a FO:S NO; Cl H CHs
6b NO, NO; cl H CH;

3. Results and discussion

In the dyeing of PET fiber, 4"-fluorosulfonyl derivatives which contain the p-fluorosulfonyl group in the diazo
component showed lower exhaustion (%) values and higher build-up properties than that of 4 -nitro analogues,
probably due to their lower hydrophobicity.

Depending on the substituents of the diazo and coupling components, the color of dyeings was changed from
reddish orange to reddish purple as indicated in Figure 1. Trends in the hues of the dyeings were generally
consistent with those observed for absorption maxima of the dyes in ethanol solution. Dyes 4 and 5 are relatively

dull compared to dyes 1, 2, and 3 as shown in Figure 1. The results are due to the steric hindrance at the azo link to
broaden visible absorption peaks.
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Fig. 1. Comparison of color properties on PET fabrics with 4'-fluorosulfonyl derivatives and 4'-nitro
derivatives at 1.0 %owf dye concentration.
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As expected, the 4-(N,N-diethylamino)-4'-nitroazobenzene dye was bathochromic on PET relative to its
4’ fluorosulfonyl analogues, owing to greater electron withdrawing power of nitro group. However, the 4'-nitro
derivatives are relatively dull compared to the 4-fluorosulfonyl analogues as shown in Figure 1. These trends in
the colorimetric properties are consistent with their spectral properties in solvent. Also, the reasonable linear
correlations can be found between chroma values of the dyed samples and the half-band width (in EtOH) of the
synthesized dyes; the sharper the half-band width of the dyes, the brighter was the color of dyed PET.

References

1.J.R. Aspland, Text. Chemist Colorist, 24, 18 (1992).

2. A. D. Cunningham, Text. Chemist Colorist, 28, 23 (1996).

3. B. R Fishwick, V. Boyd, and B. Glover, U. S. Patent, 1456586 (1976).

4. W. Baumann, B. T. Groebel, M. Krayer, H. P. Oesch, R. Brossman, N. Kleinmeier, and A. T. Leaver, J. Soc. Dyers
Colour., 103, 100 (1987).

5.]. F. Dawson, ]. Soc. Dyers Colour., 107, 395 (1991).

6. P. F. Gordon and P. Gregory, “"Organic Chemistry in Colour”", p.131, Springer-Verlag, London, 1982.

www . ksdf.or.kr




IINE

BN ERERREREREREERRERRERERERE.

1 BITE(PA)

PA -1

PA -2

PA -3

PA - 4

PA -5

PA-6

PA -7

PA -8

PA -9

PA - 10

FIIME 0|28 T8 ZIHALY 20 28t o2

StRdAD|sA R

NSIKIS A0l o8t AEt Y H2R48S B |
=5, Byl

24Dl SRR

g

o

OS8R Metal 359 FMH HIwBI}
HHS, Ololy, 2A¥, XtalE
SR |sH AR

S5 FER Wool B84 gg9 SMd HInED}
RZE, 05, =AY, S

NSA MEFHH #H2d RIIE2 240 &8 o637
HE, HEed, UB2, 18

Suede & XSX AIEHH LAY SN 28 AR
AE, OIGIE, ALY, AL
SSYADIEHIRR, (FIURXUHUA LD /28

SI2E 0188 JIsd 4RKI12 HE0 &t o4
Olal S, HEH, X3E, &S
St =H Y

Lol AJHO| FMHSO BE 27
0IBX, SHEHM, BES, SA2", HH
SRMAI SR, (F)OLEEH WB
(OXE L) SQRE MAAAS 2HE 24

Dyeing characteristics of H—acid derived colorants on Polyamide

2HoE, JEld, 248, &S



