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ABSTRACT 

The thesis describes a variety of types of experi-

ments to elucidate some dyeing processes of textile materials 

and to investigate some physical and chemical factors which 

influence photo stability off dyes on textile fibres and also 

of dyed fibres. 

The subject matter is divided into following parts 

and sections : 

PART I DYEING OF CHEMICALLY MODIFIED POLYPROPYLENE : 

Section 1. Cationic Dyes  on Chloe_nated Polypropylene 

Polypropylene fibre has been chlorinated by the 

action of sodianhypochlorite under spertfic conditions. On 

chlorination, the moisture content of the fibre increases, 

but there is no effect on the fibre's mechanical properties. 

On chlorination, marked affinity is created in the 

fibre for cationic dyes from alkaline medium. Eight 

different cationic dyes have been used on the chlorinated 

product under different dyebath pH conditions. Dyeings tend 

to show that the mechanism of application of cationic dyes 

on chlorinated polypropylene is a reactive type, i.e., through 

the formation of a covalent bond between the fibre and the 

dye. 



Of the eight cationic dyes, seven are found to 

possess poor to moderate lightfastness, only Methylene Blue 

(C.I. Basic Blle 9) gives very good lightfastness. In all 

the eight dyoings, other fastness properties such as fastness 

to washing, bleach, sea-water and soda-boil are good. All 

the eight dye incs have been after-treated with iodine which 

increase lightfastness. 

.Secti'm 2,  atiznialmlallkominaIt1221/Emulma 
Polypropylene fibre has boon photobrominated by the 

action of bromine under specific conditions. On bromination, 

the moisture content of the fibre increases, but there is no 

effect on the fibre's mochaniral properties. 

On bromination, marked affinity is created in the 

fibre for cationic dyes from alkaline medium. Eight different 

cationic dyes have boon used on the brominatod product under 

different dyobath pH conditions. Dycings tend to show that 

the mechanism of application of cationic dyes on brominatod 

polypropylene is a reactive typo, i.o., through the formation 

of a covalent bond between the fibre and the olyc. 

Of the eight cationic dyes, seven are found to 

possess poor to moderate lightfastness, only Methylene Blue 

(C. I. Basic Blue 9) gives very good lightfastness. In all 

the eight dyeings, other fastness properties such as fastness 
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to washing, bleach, sea-water and soda boil are good. All 

the eight dycings have been aftertreated with iodine which 

increase lightfastness. 

PART II INFLUENCE OF PHYSICAL FACTORS ON TES MID-

STABILITY OF DYES : 

Section 1. Lightfastness of Lanasol Acid Reactive 

D es on Drawn and Undrawn Nylons  

Four Lanasol (acid reactive) dyes applied on drawn 

and undrawn samples of nylon in both the fixed and unfixed 

state have been examined for their lightfastness on the 

Fade-Ometer. Higher lightfastness observed on drawn nylon 

can be attributed to the "diffusion-restriction" (DR) effect; 

and also this higher lightfastness shows that these dyes are 

probably in a state of very low aggregation. The fixed dycings 

are not found to be faster than the unfixed ones, this tends 

to show that the dye-fibre bond obtained in reactive type of 

dyeing does not seem to contribute to higher lightfastness. 

Seption 2. Some Studios on  n-Butanol  Assisted Dy2ingof 

Reactive) DaLmalaj6 

Four Lanasol (acid reactive) dyes have been applied 

on nylon 66 from aqueous and also from n-butanol assisted 

aqueousdyebath. The effect of nm-butanol is studied: n-butanol 

did not change the hue of the shades in solution or on the 

substrate to any noticeable extent, n-butanol is found to cause 
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disaggregation of the dyes in solution and also on the 

substrate, its presence in the dyebath is found to increase 

diffusion rate of the dyes in the substrate, and also the 

lightfastness of the dyeings. The increase in lightfastness 

can be explained as due to greater penetration of the dyes 

in the substrate, 

Section 3. Lightfastness of Acid and Metal Com lex 

Dyes on Drawn  and Undrawn N Lns. 

Six acid, four 1:1 metal complex, and four 1:2 metal 

complex dyes applied on drawn and unctrnwn samples of nylon 

have boon exarinod for their lightfastness on the Light 

Fastness Tester. Higher lighlifastness on drawn nylon shows that 

those dyes are probably in a state of very low aggregation, and 

also this higher lightfastness can be attributed to the 

"diffusion restriction" (DR) effect. 

soctioa_i.  Some st4129m.aLlytan2LAssisted  Dyelng 

Seven acid dyes have been applied on nylon 66 from 

aqueous and also from n-butanol assisted aqueous dyebath. 

n-Butanol did not change the hue of the Shades in solution 

or on the substrate to any noticeable extent, n-butanol is 

found to cause disaggregation of the dyes in solution and 

also on the substrate, its presence in the dyebath is found 



to increase diffusion rate of the dyes in the substrate, and 

also the lightfastness of the dyeings. The increase in 

lightfastness can be explained as due to greater penetration 

of the dyes in the substrate. 

Section 5. Some Studies on Solvent Perchloroeth lone) 

Iming2121Earse D es on Polzester. 

Three disperse dyes have been applied on polyester 

from aqueous and perchloroothylene dyebaths. The effect of 

perchloroothylene has been studied: it did not change the 

hue of the shades in the substrate to eny noticeable extent. 

It is found to depress the glass transition temperature (T g ) 

of the polyester film from 85°C to 5600.. Dyes applied from 

aqueous medium are found to be more agg:.ogated.than those 

applied from perchlorocthylene. 

Tho retained perehloroethylone is found to decrease 

lightfastness of the dyeings. It is found for each of the 

dye studied that higher the amount of solvent retained, lower 

is the lightfastness. 

PART III EFFECT OF CHEMICAL FACTORS ON LIGHT FADING OF DYES : 

Section 1. Some Quantitative  Studies on Li ht FadinL2S.  

Solubilised Ley12222...2pilylon 66 After-Treated 

with Hydroquinono. 

Quantitative measurements of increase in lightfastness 

of Solubilised Vat dyes on nylon 66 on aftertrentment with 

V 



hydroquinone have been carried out. It is found that the 

increase is .due to anti-oxidant action of hydroquinone, and 

not due to ultraviolet absorption by this aftortroatbont 
agent. Effect of aggregation is also studied. Rudy' of 

relative effect of both these factors on increase in lightfast-

ness hsievenled that in case of two of the five dyes 

investigated, aggregation does not play any role in improving 

lightfastness, it is due to anti-oxidant action of hydro-

quinone only; while in the case of other three dyes, both the 

factors are found to contribute in improving lightfastness. 

atertreatment with hydroquinone is found to cause changes 

in particle size distribution of these dyes on nylon 66. 

Section 2. Mechanism2Ulaht-Fadini2f Azo Dyes  on 

Polyvinyl Chloride  and Poly(llulan27  
ariphthalate). 

series of monoazo compounds based on phenyl azo-p-

naphthol and phenyl szo-i&hydroxyquinoline have been applied 

to polyvinyl chloride and polyethylene terephthalate) 

respectively. From the relation between the electron-

attracting or withdrawing properties of the sUbstituenta in 

the benzene nucleus and relative fading rates, it is 

concluded that the fading reaction in both the dye-fibre 

L/aystemsis probably oxidative type. This conclusion agrees 

with that from earlier analysis of fading products of 
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anthraquinone disperse dyes on polyester. It is therefore 

clear that both polyvinyl chloride and poly(othylene 

terephthalate) confirm with the general observation that 

fading on any nonproteinAis oxidative type, provided that 

oxygen has access to the dye. 

Section 3. Effect of Sulphonic Acid Grauin the 

Monoazo Acid es u on Their Lightfastness 

on Nylon 66. 

Quantitative measurement of increase in lightfastness 

of =paw acid dyes on nylon 66 with the increase in the 

number of sulphonic acid groups in the dye molecules has been 

carried out. It is inferred that the increase may be attri-

buted to lowering of surface activity of molecules of the dye 

with the increase in number of sulphonic acid groups, and also 

to the increased possibility of ionic dye-fibre links resulting 

in increase in strength of dye-fibre bonding. 

Section 4. activation Eher ies of Light Fading of 

in Textile Substrates. 

Activation energies of fading of four different dye-

fibre systems have been measured by fading at different 

temperatures : 

(i) three acid dyes on gelatin film, 

(ii) three basic dyes on gelatin film, 
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(iii) four disperse dyes on polyester, 

and (iv) two,disperse dyes on polypropylene. 

!Activation energies of fading range between 1.4 and 9.0 

k. cal/mole and depend on the nature of the substrate and the 

class of the dye. This conclusion agrees with that from 

earlier measurements of activation energies of same or 

different dye-fibre systems. 

PLaT IV 2HUTOSTABILITY JF FIBRES IN PRESENCE OF DYES : 

Section 1. The Effect of Ltatollylon 62222.21th 

Procinyl (Disperse  Reactiv 

Photostability of nylon 6 has b-en studied in 

presence of four Procinyl (disperse reactive) dyes in the 

Light Fastness Tester with an LD3TF lamp. The loss in 

mechanical and chemical properties of the dyed material is 

found to be less than that of the mock dyed material exposed 

under the identical conditions. This shows that these 

Procinyl dyes confer photoprotective action to nylon 6. The 

extent of photoprotective action varies from dye to dye. 

A dye exhibiting maximum lightfastness confers maximum 

photoprotective action, and a dye possessing minimum 

lightfastness shows least photoprotective action. 
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These results tend to confirm the previous observe, 

tions that the dye which form covalent bond on dyeing also 

confers protective action to the dyed fibre against photo-

chemical degradation. 

Section 2. Effect of krdroquinone onliGht-Induced 

:Leasda- .2_1,y1.3126)), ed. wIL_ULSolubili- 

sed Vat Dzes. 

Photostability of nylon 6 has boon studied in presence 

of four solubilised vat dyes in the Light Fastness Tester with 

an I'[iBTF lamp. Two of the four dyes exhibit catalytic activity 

to enhance the actinic degradation of nylon 6 whereas other 

two dyes are photochemically inactive and confer photoprotec-

tive action to the fibre. Photochemically inactive dyes possess 

better lintfastness as compared to active dyes. 

Light-induced degradation of nylon 6 in presence of 

solubilised vat dyes is retarded by an aftortreatment with 

hydroquinone. It is found that this retarding action is due 

to anti-oxidant action of hydroquinonp, and not due to ultra-

violet absorption by this aftertreatment agent. 

22.211222(1) : The Effect of Light on Chlorinated 

Polypropylene Dyed with Cationic D. 

All the eight dyeings as described in Section 1, 

Part I have been studied for their photostability in the 

Light Fastness Tester with an MBIF lamp. 



Of the eight cationic dyes, four are found to give 

photodegraling action to the fibre whereas the other four 

afford photoprotection. The dye possessing very good 

lightfastness on chlorinated polypropylene, i.e., Methylene 

Blue (C.1. Basic Blue 9) confers maximum photoprotective 

action to the fibre. 

Section 3(ii). The Effect of Light  on BronivaLed, 

Polypropylene Dyed with Cationic Dyes : 

The studies in the effect of light on all the eight 

dyeings as described in the Section 2, Part I show that three 

of thorn give photodograding action on the fibre whereas other 

five dyes have boon found to afford photoprotection. Here 

again, the dye possessing very good lightfastness on 

brominated polypropylene, 	Methylene Blue (C.I. Basic 

Blue 9) confers maximum protective action on the fibre against 

its photJdegradation. 
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