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ABSTRACT

The novel oligomeric acid azo dyes prepared by lhogpeaction of m-cresol-thiourea resin with dia@om salts
of various substituted naphthol sulfonic acid wilthe novel oligomeric acid azo dyes demonstratstaunding
dyeing possessions on a variety of textile fib€mey shows that the formed dye have dominantdixagtioperties.
The dyes fixed on the fiber with nearly minor unleygd dye. The best part of the dyes have promfieiion on
textile at a less important quantity of exhaustidMhile using these dyes commercially it may infteethe
environmental saving by a lesser amount of dyeesfts from textiles.

Keywords: Oligomericazo dyes, Spectral studies, Thermogravimetry aisalyght fastness, wash fastness.

INTRODUCTION

In the modern day, a new class of materials, pofigreolorants, has gained recognition and applligbas an

alternative to classical methods of coloration. Téaction of polymer and dye chemistries enablesctiemist to
design unigue materials that exploit the best atiarstics of both pigments and dyes. The synttedfis play the
major role in textile fibers fashioning. Most ofetlsynthetic dyes evolve from phenolic and naphthbéises [1].
The azoic chromophore based dyes have particliaglytintorial properties on fibers [1]. The phenslare known
as matrix resins or binding resins for its vari@pplication. Phenolic resins are commodity matsrfar wide

applications [2-4]. Particularly Phenolic are acitalyzed products. Number of modifications of thessins is
made for further application [5-9]. The phenol-fadehyde resins are important material in industfi®,11]. The
main advantages of phenolics are their easy awijabnd their excellent properties, like thernshbility, acid

resistance, fire retardancy, ion-exchange resinem@eatment, and etc [12-17]. One such area wpaemolic

resins find use is as coupling agents in the folonatf acid azo dyes or pigments. This area hasived attention
academically and industrially is spite of the adeges noted above. Only a few researches havetedpibie use of
phenolic resins as coupling components in the ftiomaof acid azo dyes [18-24]. These dyes are tepgdio have
been used as ion ion-exchange resin [19-23]. Heheepresent article reports the studied on noligbmeric azo
dyes based on the condensation of phenolic resmNyN’-Dimethylolthiourea, as coupling agent. Tlwhole route
for synthesis is shown in Scheme I.

MATERIALS AND METHODS

Experimental Details
m-cresol used was of analytical grade and werehased from local markets. They purified from ethgrer to
use. Thiourea, formalin (37% w/v) oxalic acid aratigus aromatic amines were of laboratory grade.

Synthesis of N,N’-Dimethylolthiourea (DMTU)
To a solution of thiourea (7.61g, 0.1mole) in 100water formalin (7.5 ml, 0.25 mole) was added ardtralize by
alkali. Then the mixture was heated on water baffbe’C. The resultant solution was then vacuurtilldi under
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reduced pressure to remove most of water molectifesresultant syrup is stored in vacuum desicsator

S S
) m-cresol/
l Formaline/Base )k Oxallx acid NpN,* Cr
— CHZNHCNHCH N= CHy NHCNHCH
HN NHy  Heat HO/\H ﬂ OH C()Hb/RefIU\ (Np
Thiourea NN-Dimethylolthiourea

Where Np= (a) 8-Amino-1-naphthol-6,8-disulfonic acid (b) 6-Amino-|-naphthol-3-sulfonic acid
(c) 7-Amino--naphthol-3-sulfonic acid (d) 8-Amino-1-naphthol-3,7- disulfonic acid

Scheme [

Synthesis of m-cresol-Dimethylolthiourea (MCDMTU) digomers

A mixture of m-cresol (21.6g, 0.2mole), N,N’-Dimgtblthiourea (DMTU) (13.6g, 0.1 mole), oxalic aqi@.0 gm)
and benzene (250 ml) was refluxed at-8»°C for 3 hrs in a three necked round bottom flaske Tesultant
viscous mass was distilled under reduced pressu@Gal5mm) to remove unreacted m-cresol, benzemke a
eliminated water as much as possible. The thickous liquid resin washed with a large amount ofgdetim ether
(40°C -60C). It was kept in vacuum desiccators.Yeild-62%,M#8-280°C(uncorrected). Analysis for
CioH13N,0S,Cal: %C 57.42,% H 6.22,% N 13.40,% S 15.31;Foutd C 57.4, % H6.2,% N 13.3,% S
15.2.IR(KBr,cm®): 3456(0OH),3328(NH stretching of secondary aming&)40, 1650,1530(C=C stretching of
aromatic ring),1189(C=S group),2850,2950(C-H of,C8H; group); *H-NMR(400MHz, DMSO-d, é/ppm): 5.36
(H,s,-OH), 2.23 (2H,s,NH), 7.12-6.85 (4H,m,aromgfic/7,2.91(4H,s,-C}),2.38(3H,s,CH).The predicted
structure of m-cresol- Dimethylolthiourea (MCDMTUOligomers is shown in Scheme-I.

Synthesis of oligomeric acid dyes, NCDMTU (a-d):

General method: Oligomers MCDMTU (26.0g, 0.1 mole) was dissolvedl®tb (v/v) aqueous NaOH (75 ml) and
the pH of solution was adjusted to 10-10.5. Theitsmh was cooled to 0°C. To this diazonium salugoh of
naphthol sulfonic acid (0.1mole) solution was addezp wise at temperature below 5°C and maintdiaspH 10-
10.5. The completion of azo coupling was confirrbgdstarch-iodide paper. After the addition is ovhe reaction
mixture was stirred for 1hr at 0°C. The reactiorxtonie was acidified to pH 5.5-6.0. The precipitathee was
stirred well with 20g of NaCl and heated on a wéath for 30 minutes. The resultant dyes NCDMT W) avere
filtered, washed with water and air-dried.

Measurements

The elemental analysis of NCDMTU (a-d) dyes wergied out by C,H,N Analyzer (Carlo Erba, ItalWlelting
points were determined in open capillary tubes wacte uncorrected. The IR spectra were recordedBinpéllets
on a Nicolet 400D spectrometer afttl NMR spectra were recorded in DMSO with TMS agiinal standard on a
Bruker spectrometer at 400 MHz. Absorption speutesie recorded on a Beckman DK-2A spectrophotoniater
various solvents. The thermal stability of all thees synthesized in the present study was assesse@®uPont 951
thermal analyzer in air at a heating rate 10°C’min

Dyeing of Oligomeric Acid NCDMTU Dyes on Wool and Nlon

For dyeing, wool and nylon were scoured in soap%{).solution containing ammonia (0.1% w/v) at 43802 for
10 min, washed with water, squeezed and dried tfEa¢ed wool and nylon fibers were heat set fori® ah 80°C in
a dilute acid solution of pH 3 for wool and pH 5 foylon.

The dye bath was set with the required amount efatyd dilutes sulphuric acid. The M: L ratio wadntained as
1:50. The exact quantity of oligomeric acid NCDMBH) dye solution in water (100ml) (containing 0@4f the
dye) was used for dyeing wool and nylon (2.0 g Weaf each fibers), so as to get 1% shade of tieeodythe fibre.
The dye bath was constantly revolving in a theraiest bath at 85°C. Dyeing was continued up to djodibrium.

RESULTS AND DISCUSSION

Novel oligomeric azo dyes based on the condensafigmenolic resin with N,N- Dimethylolthiourea hast been
reported previously. All the dyes were obtainechasamorphous powders ranging in color from yellovBtown.

All the oligomeric acid NCDMTU (a-d) dyes were solel in common organic solvents such as 1,4-dioxBiék

and DMSO.
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Table 1: Elemental analysis data for NCDMTU (a-d) De

vield Elemental Analysis
Dye Color (:;f,) C(%) H(%) N(%) S(%)

Calc. | Found | Calc.| Found| Calc.| Found| Calc| Found
NCDMTU-a Brownish red 85 50.70 50.68 | 4.23 422 | 13.15| 13.13 | 15.02| 15.00
NCDMTU-b | Reddish brown 82 56.18 56.15 | 4.29 428 | 1456 | 1454 | 12.48| 12.46
NCDMTU-c | Reddish brown 79 56.18 56.17 | 4.29 427 | 1456 | 1453 | 12.48| 12.47
NCDMTU-d | Reddish brown 81 50.70 50.67 | 4.23 420 | 13.15| 13.12 | 15.02| 15.01

The absorption spectral characterization, molainetion co-efficient and Fastness Properties fad &CDMTU
(a-d) dyes are shown in Table 2. The wavelengtimakimum absorption is attributed to the excitat@fnazo
groups in the dye, which is observed around 4B nm. The variations ik, May be attributed to the structural
variations in the oligomers and the amine couptiommponents.

TGA measurements reveal that the solid powder olgyic acid NCDMTU (a-d) dyes start their decomposit
between 160-180°C, weight loss being completed detv200 to 230 °C depending upon the structuraticm.

The oligomeric acid NCDMTU (a-d) dyes were dyedrnyton and wool fibres at 1% shade and gave blusywby
red and orange shades. Thus, the oligomeric aciDMITJ (a-d) dyes gave a variety of attractive huesdyed
Nylon and wool fibers. The results of percentage Hgth exhaustion and fixation in dyeing of Nylew avool by
all the oligomeric acid NCDMTU (a-d) dyes variedrt 68% to 87%, depending upon the nature of ttgooleric
dye, while it was observed that in simple m-cresm dyes the exhaustion and fixation varied fron¥%o® 68 %.

Table 2: Visible absorption spectra and Fastness Bperties of the NCDMTU (a-d) Dyes

Dyeing on Nylon Dyeing on Wool

Dyes 2. max loge | Light Wash Light Wash
(nm)
fastness| fastness| fastness| fastness
NCDMTU-a | 525 | 4.65 4-5 4 3-4 3-4
NCDMTU-b 497 4.85 4-5 4-5 5 4-5
NCDMTU-c 552 5.93 4-5 4 3 3
NCDMTU-d 552 | 4.59 4 3-4 4 3-4

The light-fastness and Wash fastness propertieallobligomeric acid NCDMTU (a-d) dyes (Table 2) wer
determined according to standard methods. Exaroimatf the data reveals that the light-fastness Ibfaad
NCDMTU (a-d) dyes on nylon and wool fibres was jgaittirly appreciable. The light-fastness of oligoimecid
azo dyes varied from 3 to 6 (very good) on wool 8rd 5 (good) on nylon fiber. Most acid NCDMTU @a-dyes
having a rating of 4 (very good) and 5 (very goaad)ng on nylon and wool, respectively. The wasstifass of all
acid NCDMTU (a-d) dyes varied from 2 to 5 on nylamd wool fibers. It was concluded that the ligtstfess of
dyeing by oligomeric acid NCDMTU (a-d) dyes on nyland wool varied from poor to very good.

In this study of oligomeric and acid NCDMTU (a-d)es, the dyeing on the fiber is completed in stioré (45 min
on nylon, 30 min on wool) and low temperature.

Fixation of dyes on fiber is also high and mostamantly no patches were observed on the fibers.diffierence in
the dyes on the nylon and the wool fibers was du¢he structural variation of these fibers. Thisyngood
indication for industrial point of views. The comimnal dyes have great effluent water pollutiodayp. If these
dyes will be viable commercially, it will solve tleater pollution. Ultimately save the water polurts.

CONCLUSION

A novel series of oligomeric acid azo dyes NCDMT&}d) were synthesized by coupling reaction of wasio
substituted naphthol sulfonic acid of PDMTU. The ud these prepared compounds in the dyeing on andl
nylon shows good light fastness as well as wasfaatness properties. These prepared compounds shaelent
fixation properities on fiber.
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