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Dyes containing sulphonylazido, carbonylazido, arylazido
and azidoacetamido groups have been synthesized. These
dyes react chemically with synthetic-polymer fibres, such
as polyester, nylon and cellulose acetate. Their dyeing
and fastness properties are discussed.

Introduction

After preliminary findings on the synthesis and application to
synthetic-polymer fibres of dyes containing reactive azido
groups [1], the mechanism of fixation of sulphonylazido
disperse dyes on nylon 6 [2] and their transfer-printing
properties on nylon 6.6 [3] were reported. The present paper
reports work on reactive dyes containing sulphonylazido,
carbonylazido, arylazido and azidoacetamido groups for
synthetic-polymer fibres (polyester, nylon and cellulose
acetate).

Synthesis of disperse dyes containing sulphonamido and
sulphonmorpholido groups began in 1966 [4,5]. This work
was later extended to disperse dyes containing the sulphonyl-
azido group. The main object of the synthesis of these dyes
was the development of dyes which could be reactively applied
to different synthetic-polymer fibres such as polyester, nylon,
cellulose acetate and polypropylene. Dye fixation, by means
of covalent bonding with the fibre substrate, was anticipated
by heating the dyed fabrics. The sulphonylnitrenes, which
would be formed in situ, possibly undergo an insertion reaction
with the fibre substrate which results in covalent bond
formation between the dye and the fibre.

Dves containing carbonylazides [6(a)], which generate
isocyanates [6(b)] on heating by Curtius rearrangement, have
been studied as reactive dyes for cotton. These dyes form
urethane linkages with the hydroxy groups in cellulose, viz.

D—CON; +»D—N=C=0+ N,

D—N=C=0 + HO—F - D-NHCOOQF

(F = fibre; D = Dye chromophore}

In absence of heat, the carbonyl and suiphonylazide
groups may lead to ester bonds by nucleophilic exchange
[6(c)], viz.

D—CONj; + ROH ~ D—COOR + HN;

D—-SO,;N; + ROH ~> D—-S0,0R + HN;

The exchange reactions become insignificant under thermo-
lytic conditions and nitrenes are generated in excess.

Kamatsu et al. [6(d)], Griffiths [7], and Sunthankar and
Patkar [8] independently studied the applications of the dyes
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containing sulphonylazido groups on different synthetic-poly-
mer fibres as well as reactive fixation of these dyes under
thermal conditions.

Preparation of Dyes

DYES CONTAINING THE SULPHONYLAZIDO GROUP [9]

These dyes were prepared by the following methods:

(a) Acid dyes containing sulphonic acid groups were converted
to the corresponding sulphonylazides via the sulphonyl
chlorides. Dyes [ XI, shown in Figure 1, were prepared by
this method.
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(b) Intermediates, such as the sulphonylazidoacetanilides XII
and XVII, were hydrolysed, then diazotized and coupled
with various coupling components. Dyes I and XIII-XX,
shown in Figure 2. were prepared by this method.

DYES CONTAINING CARBONYLAZIDO GROUP

These dyes were prepared by two alternative methods:

(i) by conversion of dyes containing a free carboxylic acid
group to the corresponding carbonylazides and
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(i) by diazotizing 4-carbonylhydrazidoaniline (XXI1) with
excess sodium nitrite and then coupling with various
coupling components.

Dyes XXI and XXII—XXVI, shown in Figure 3, were
prepared by the above methods.
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DYES CONTAINING THE ARYLAZIDO GROUP

These dyes were prepared by the following methods:

(i) Dyes containing a free amino group were diazotized and
then treated with sodium azide. In this way the arylamino
group was replaced by the azido group.
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(ii) Aryldiamines, such as o-tolidine and 3,3'-dichloro-
benzidine, were tetrazotized and then coupled with one
mole of the coupling component. The other free diazo
group was then replaced by the azido group by treatment
with sodium azide.

Dyes XXVII-XXXII, shown in Figure 4, were prepared by
the above methods.
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DYES CONTAINING AZIDOACETAMIDO GROUPS

Dyes containing a free amino group were treated with
chloroacetyl chloride and the resulting chloroacetamido deri-
vatives were then treated with sodium azide. Dyes XXXII—
XXXVIII, shown in Figure 5, were prepared by this method.
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Figure 5

Application of Dyes to Synthetic-polymes Fibres

Polyester, nylon and cellulose acetate fabrics were dyed using
the exhaust dyeing method. In the case of polyester fabrics,
trichlorobenzene was used as the carrier. Trichlorobenzene,
being less reactive towards azido compounds than other
known carriers, such as o-phenylphenol which contains polar
substituents, was preferred as a carrier for dyeing reactive
azido dyes. In some cases high-temperature dyeing was also
carried out with polyester fibres.



Discussion
On heating, the dyes containing the azido groups may be
expected to yield nitrenes as follows:

(3) D*SOzN:«g -> D*802—N +N2

(b) D—CON; — D-CO-N: +N,

{(c) D-N3 > D-N:+N;

(d) D-NHCOCH,;N; - D-NHCOCH,N: +N,

(D = Dye chromophore)

Since the nitrenes generated by the thermal process are in the
singlet state [10], a typical reaction, which may be expected,
is the stereospecific insertion of the nitrene in a C—H bond, in
addition to the non-stereospecific reaction where hydrogen
abstraction and radical recombination occurs.

Thus, when the above azido dyes are reactively combined
with polyester, nylon and cellulose acetate fibres by thermo-
fixation, the following dye--fibre bonds may be expected.

(a) D-SO,-NH-F

(b) D—CONH-F

(c) D-NH—F

(d) D-NHCOCH; NH—-F

(D = dye; F = fibre)

The type of bond formed in the reaction of dyes
containing sulphonyl azido groups with polyester fibres is
discussed elsewhere [11].

Any dye which is not reactively combined undergoes side
reactions typical of nitrenes — hydrogen abstraction or
dimerization.

EVIDENCE FOR CHEMICAL BONDING BETWEEN THE

AZIDO DYES AND FIBRES

1. Polyester, nylon and cellulose acetate fabrics dyed with
dyes containing azido groups were thermolysed as
mentioned above. These dyeings were then extracted with
boiling isopropanol; they were found to remain coloured
even after severe boiling treatments (82°C for 10 min).

2. Thermolysed samples of polyester dyed with azido
dyes were extracted with chlorobenzene. The fibre was
found to retain the dyes even after extracting at 132°C for
10 minutes.

3. Thermolysed dyeings of nylon and cellulose acetate
fabrics were extracted with 25% aqueous pyridine solution
at room temperature for 24 hours. The dyeings remained
coloured.

4. When fabrics dyed with structurally similar disperse
dyes (not containing the azido group) were extracted with
solvents as above the dyes were completely removed from
the fibres.

5. The thermolysed dyeings on cellulose acetate, nylon
and polyester fabrics were dissolved in boiling acetone,
m-cresol and nitrobenzene, respectively. The dissolved
fabrics were then reprecipitated by adding the solutions to
water, isopropanol and petroleum ether, respectively. The
precipitated fibre was found to remain coloured, thus
showing the existence of a covalent bond between the dye
and the fibre substrate. In the case of dyeings with

conventional disperse dyes, the precipitated fibre did not
remain coloured.

6. Further evidence has been obtained for the chemical
interaction between dimethyl terephthalate (model com-
pound for polyester fibre) and p-toluenesulphonyl azide
[11] or an azo dye containing sulphonylazido group [12].

FASTNESS PROPERTIES

Fastness properties of the dyes are listed in Table 2.
Introduction of the azido group generally leads to an
improvement in sublimation fastness. For example, dye XVI
had better sublimation fastness, but lower fastness to light
than a similar dye having a sulphonamido group in place of the
sulphonylazido group.

Among the dyes containing sulphonylazido groups, those
where the sulphonylazido group was in the meta position to
the azo linkage showed better fastness properties than dyes
where the sulphonylazido group was para to the azo linkage.
The fastness properties of anthraquinonoid dyes were also
improved by introduction of sulphonylazido groups.

Dyes containing azido groups, however, generally showed
lower fastness to light.

Carborrylazides may react through the intermediate
formation of carbonyl nitrenes and isocyanates. In fact, the
dyes containing carbonylazido groups gave better dyeings on
secondary cellulose acetate fibre. This may be due to the dyes
forming a urethane-type linkage with the free hydroxy group
in secondary acetate fibre. Formation of isocyanates from the
carbonyl azides is independent of the dyeing method. Another
interesting observation was that dyve XXVI, which was
expected to produce red dyeings, actually gave a violet
coloration. The violet colour develops only on heating.

Syntheses
1{4"-SULPHONYLAZIDO)PHENYLAZO-2-NAPHTHOL (I)

Method (a)
Dye I was prepared from Acid Orange 1I (C.I. 15510), which
was prepared and purified as has been described [13].

The purified Acid Orange II {17.5 g; 0.05 mol) was added
to chlorobenzene (150 ml). 50 ml of chlorobenzene was
distilled off from the suspension formed to remove any
aqueous traces. The mixture was then cooled to 30°C and
thionyl chloride (4.2 ml; 0.051 mol) and dimethylformamide
(catalyst) (1 ml) were added slowly. The temperature was
raised to 60°C and the mixture stirred for 1 hour. The
temperature was then raised to 95°C and the mixture stirred
for a further hour. On formation of sulphonyl chloride, a
portion of the reaction mixture was shaken with water. The
aqueous phase should not become coloured when the solution
is made alkaline. The mixture was cooled to room temperature
and the sulphonyl chloride, which crystallized out, was
collected, washed with a little petroleum ether (b.p. 60—-80°C)
and then washed with ice-cold water.

The sulphonyl chioride was dissolved in minimum volume
of acetone (about 200 mi) and a solution of sodium azide (3.6
g; 0.051 mol) in water (20 ml) was added slowly under
stirring. The mixture was stired at room temperature for 30
min and then at 50°C for 1 hour. On dilution with water
(about 200 ml), the sulphonylazide (I) which separated out
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was collected, washed with water and dried at 45—50°C (yield
16 g).

Dye 1 was purified by chromatography on a silica gel
column using benzene as eluent, and was crystallized from
benzene. Shining, orange-red platelike crystals were obtained.

Dyes II-XI were prepared similarly, starting from the
corresponding dyes containing sulphonic acid groups.

p-Sulphonylazidoacetanilide (XIT) was prepared starting
from acetanilide as described in the literature [14,15].

Method (b)

p-Sulphonylazidoacetanilide (XIT}) (4.8 g; 0.02 mol) was
hydrolysed to the corresponding arylamine by heating with 25
ml of concentrated hydrochloric acid on a waterbath for 1
hour. The amine solution was then diazotized with sodium
nitrite (1.51 g; 0.021 mol) at 0°C.

B-Naphthol (2.88 g) was dissolved in 5% aqueous sodium
hydroxide (100 ml), the solution cooled to 5°C and the diazo
solution then added keeping the pH between 8.5 and 9 by the
addition of 10% sodium carbonate sotution. The mixture was
stirred for 3—4 hours, filtered off and washed with water. The
dye was purified by chromatography on a silica gel column
and finally recrystallized from benzene.

Dyes XIII-XVI were prepared similarly — starting from
XII, the relevant coupling components were used in place of
B-naphthol.

1-ACETYLAMINO-2-METHOXYBENZENE-5-3ULPHONYL-
AZIDE (XVII)

o-Anisidine was acetylated [16] and chlorosulphonated [17]
as described in the literature.

The sulphonyl chloride from N-acetyl-o-anisidine (123 g;
0.75 mol) was dissolved in acetone (100 ml). Sodium azide
(59 g; 0.87 mol) dissolved in 200 ml of water was then added
slowly with stirring at room temperature. The mixture was
further stirred at room temperature for 3—4 hours and then
diluted with water (5 1). The sulphonylazide (XVII) was
filtered off and washed with water (vield 125 g). The azide
was purified by recrystallization from benzene.

Dyes XVIII-XX were then prepared by starting with XVII
as in the previous preparation.

1-(4"-CARBONYLAZIDO)PHENYLAZO-2-NAPHTHOL
(XXTI)

Dye XXI was prepared from 1-(4-carboxy)-phenylazo-2-
hydroxynaphthalene. The latter was prepared by diazctization
of p-aminobenzoic acid (6.85 g; 0.05 mol) with sodium nitrite
{4.15 g; 0.052 meol) and concentrated hydrochloric acid at 0°C
and coupling the diazo solution with S-naphthol (7.2 g; 0.05
mol) dissolved in 10% aqueous sodium hydroxide (100 ml) at
0--10°C. The dye was salted out, filtered off and dried.

The above dye (6.28 g; 0.02 mol) was dissolved in benzene
(150 ml), a portion of which (50 ml) was distilled off to
remove traces of moisture. The reaction mixture was cooled to
room temperature and thionyl chloride (2.66 g; 0.022 mol)
was added, followed by 2-3 drops of DMF. The reaction
mixture was stirred and heated under reflux for 2 hours.
Another 50 ml of benzene was distilled off to remove excess
thionyt chloride. The reaction mixture was then cooled to
room temperature, and the dye acid chloride which separated
out was filtered off. This acid chloride was then dissolved in
100 ml of acetone; sodium azide (1.56 g; 0.022 mol), dissolved
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in 10 ml of water, was added slowly to the solution of the dye
acid chloride. The mixture was stirred for 1 hour at room
temperature and then at 50°C for 1 hour. On dilution with
water the dye separated out, and was filtered off and washed
with water (vield 4.5 g). The dye was purified by chroma-
tography on a silica gel column and then recrystallized from
benzene.

4-DIMETHYLAMINO-4'-CARBONYLAZIDOAZOBENZENE
(XXIIT)

Ethyl-p-aminobenzoate [18] (165 g; 1 mol) was dissolved in
ethyl alcohol (150 ml). A 50% aqueous solution of hydrazine
hydrate (35 g; 1.1 mol) was added and the reaction mixture
refluxed for 5 hours. Excess ethyl alcohol and hydrazine were
removed by distillation under vacuum. On cooling, compound
XXII separated out [19] (136 g).

Compound XXII (7.5 g; 0.05 mol) was diazotized with
excess sodium nitrite (7.6 g; 0.11 mol) and concentrated
hydrochloric acid. The resulting p-carbonylazidophenyl-
diazonium chloride was then coupled with dimethyl aniline
(6 £:0.05 mol) at 0—-5°C in weakly acidic medium. The mixture
was stirred overnight and the dye (XXIII) was filtered off and
washed with water. The dye (13 g) was then purified by
chromatography on a silica gel column and finally recrystal-
lized from benzene.

Dyes XXIV—XXVI were prepared similarly using N-(4'-
aminophenyl)morpholine, 2-hydroxynaphthalene-3-carboxy-
morpholide and 2-hydroxynaphthalene-3-carboxyanilide
(Naphthol AS) as coupling components.

4-AZIDOAZOBENZENE (XXVII)

Pure p-aminoazobenzene (3.94 g; 0.02 mol) was stirred with
water (50 mi) at 0°C and 30% hydrochloric acid (6.1 ml; 0.05
mol) was added. After 19 min, 10% aqueous sodium nitrite
(1.6 g; 0.024 mol) was added slowly and the mixture stirred
for 1 hour. After completion of diazotization, a solution of
sodium azide (1.44 g; 0.022 mol) in water (10 ml) was added
slowly while controlling frothing due to evolution of nitrogen.
The temperature was maintained at 0°C and HC1 was added to
maintain the pH between 2—3. After stirring the mixture for 1
hour, dye XXVII was filtered off and washed until free of
acid. The dye was purified by chromatography on a silica gel
column and recrystallized from benzene.

Dyes XXVIII and XXIX were prepared similarly from the
parent dyes containing a free amino group. Dyes XXX—XXXI1
were prepared by tetrazotizing o-toluidine and 3,3'-dichloro-
benzidine and coupling first with the respective coupling
components. The second diazonium group was then replaced
by the azido group following the above procedure.

1-{(4"-AZIDOACETAMIDO)PHENY LAZO-2-NAPHTHOL
(XXXII)
Compound XXXIII was prepared from 1-(4"-amino)phenylazo-
2-naphthol. The latter was obtained by diazotizing p-amino-
acetanilide and coupling with S-naphthol; the acetamido group
was hydrolysed by boiling with 20% aqueous sodium
hydroxide for 2 hours.

1-(4"-amino)phenylazo-2-naphthol (5.28 g; 0.02 mol) was
dissolved in acetone ({00 ml). Chloroacetyl chloride (2.6 g;
0.022 mol) was slowly added to the solution (maintained at
0--5°C), and an addition of 10% aqueous sodium acetate was
made to keep the solution neutral. After stirring for 2 hours,



the chloroacetyl derivative was filtered off and washed with
cold water. The product was dissolved in ferz-butyl alcohol
(150 ml), and a solution of sodium azide (1.43 g; 0.022 mol)
in water {15 ml) was added. Acetic acid (2 ml) was used as a
catalyst [20]. The reaction mixture was refluxed for 36 hours.
Excess tert-butyl alcohol was distilled off when the dye
crystallized out from the solution. Dye XXXIII (5.7 g) was
purified by recrystallization from benzene.

Dyes XXXIV-XXXVII[ were prepared by the above

general method starting from respective dyes containing the
free amino groups.

Analyses and physical properties of the dyes are listed in
Table 1. Some of the analytical values obtained showed
somewhat lower values, especially in nitrogen content. A
similar observation regarding analysis of azido compounds had
been made earlier by Ulrich et al. [21]. Fastness properties of
the dves on polyester and cellulose acetate fibres are given in
Table 2.

TABLE 1
Dye No. Molecular Physical M.p Lr. Absorption Analysis
formuia form co data (em™) Required Found
group C H N C H N
I C,¢H,; N;0,8 Red plates 177-8 N, 2110 544 3.1 19.8 550 3.5 19.5
(B) -50, 1379
—OH 3600
Ii C,sH ;N; 0,8 Red needles 171-2 —~N, 2100 544 3.1 19.8 552 3.7 188
(B) -S0, 1360
—OH 3600
HI C,;H 4N,0,8  Orange needles 14950 —N, 21190 50,9 4.2 255 51.1 4.5 248
(B) -80, 1350
v C,2H,;N;0,8 Red cubes 120 ~N, 2120 509 4.2 255 516 4.3 24.5
(B) -850, 1360
\ C, . H,,N;0,8 Orange-red 135 -N, 2120 544 3.1 19.8 554 2.6 19.5
needles —50, 1330
(B) —OH 3600
VI C,¢H;; N;0,8 Red powder 138-9  —N, 2110 544 3.1 19.8 541 2.9
(B) 80, 1360
viI C,¢H, N, 0,8, Red powder 165 —N, 2110  42.0 2.2 24.5 42.8 2.1 23.6
(B) (decomp.) —S50, 1360
—0OH 3600
VIH C,¢H; g N O; 8, Red powder 155 -N, 2110 42.0 2.2 24.5 42.1 2.1 23.4
(B) (decomp.}) -850, 1360
X C,oH, ,N,0.5 Pink powder >250 N, 2110 56.1 2.8 56.7 3.2
(E) —C=0 1620
-80, 1360
X C, H, (N,O,8 Blue powder >250 —N, 2130 581 3.5 14.8 604 3.7 141
(E) -C=0 1650
—80, 1379
XI C,sH,oN,0,S,  Blue powder 143—5  —N, 2110 53.5 3.2 17.8 53.9 4.0 16.9
(E) —-C=0 1620
~S0, 1360
X1 CgHy N, 0,8 White cubes 113-4  —N, 2140  40.0 3.3 23.3 40.5 3.7 229
(B) -C=0 1690
-80, 1370
X111 CisH ¢N;O,8 Yeltow 175 —N, 2120 51.6 4.3 226 52.0 4.4 21.6
shining -850, 1360
cubes (B)
XIV C,,H,4Ns0,8 Red cubes 70 —N, 2120 54.1 3.9 18.0 542 3.8 17.7
{B) (decomp.) —C=0 1620
-S0, 1360
XV C,3H 4N, O,5 Red needles 175-77 -N, 2130 58.5 3.4 17.8 588 3.9 165
(B) —C=0 1670
XVI C,3H,  N,O,S QOrange 120 —Nj 2120 49,1 3,5 22.1 485 3.2 21.8
needles (B) -S0, 1370
XVII Cy H, (N,0,5 White plates 104 —N, 2140 40.0 3.7 20.7 40.2 4.2 204
(B) -850, 1360
—C=0 1660
XVIII C,,H; 3N, 0,8 Red needles 179—-80 —Nj 2100 53.5 3.4 18.1 53.5 3.0 17.0
(B) -850, 1360
XIX C,sH, ¢N;0,8 Red clusters 110-12  —N, 2100 500 4.5 23.3 49.5 4.3 23.1
(B) -S0, 1370
XX C,3H,sN;0,8 Red needles 1424 -N, 2100 48.4 3.7 20.1 47.8 3.4 194
(B) -S0, 1370
XXI C,,H,; N;O Red cubes 150 —N, 2110 64.4 3.5 22.1 65.1 3.9 18.9
(B) —C=0 1660
XXII C,H;N, O White plates 226 559 6.0 279 564 6.8 23.9
(E)
XXIII C,sH, ,N;O Yellow-brown Softens at  —Ng 2110 61.3 4.8 28.6 62.4 4.5 279
plates 120°Cino  —-C=0 1670
(B) sharp m.p. —OH 3500
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TABLE 1 {continued)

Dye No. Molecular Physical M.p Lr. Absorption Analysis
formula form o) data (em™) Required Found
group C H N C H N
XXIV C,,H; N, O, Yellow-brown 135-7 —N; 2100 60.8 4.7 25.0 60.5 4.5
cubes (B) -C=0 1680
XXV C,,H,,N,0, Red powder 169-70 —N, 2110 61.9 4.0 19.6 60.9 3.5
(B) (decomp.)
XXVI C,,H, (N, O, Red powder 248-50 —N, 2120 66.1 3.7 19.1 658 3.4
(B) —C=0 1680
—0OH 3300
XXVII C,,Hy N, Yellow plates 84--6  —N, 2100  64.8 4.0 31.4 654 4.6 30.7
(B)
XXV C,3H,,N,O Brownish-yellow 142 —N, 2100 61.6 4.4 288 61.2 4.03 23.4
needles (B)
XXIX C,4H;; N;O Violet needles 168—170 —N, 2100 66.5 3.8 24,2 66.8 3.8 225
{B) {decomp.)
XXX C,2H, o Ny Orange powder 108—-10 —N, 2110 71.1 59 22,6 70.0 5.9 23.2
(B)
XXXI C,,H ,N, O Reddish-violet >250 —N, 2110 73.1 49 17.8 72.8 4.3
XXX C,,H;sN,Cl,0  Reddish-viclet >250 —-N, 2100 60.9 3.0 162 60.2 2.9
powder (B) OH 3200
XX X111 C,gH,,N, 0, Red powder 205-8  —N, 2100 62.8 4.1 242 63.3 4.3
(A) —C=0 1660
—OH 3300
XXXIV C,sH 4 N,O, Yellow powder 134-6 —N, 2100 58.0 4.5 27.2 57.8 4.3
(A) —OH 3300
—-C=0 165 .
XXXV C,¢H,,N,0O Yellow powder 160 —N, 2100 59.5 5.3 304 582 438
(A) (decomp.) —C=0 1650
XXXVI C,3H,,N, O Red powder 90-5  —N, 2100 65.5 4.3 254 65.1 3.9
(A) -C=0 1660
XXXVII  C,,H,,N,0 Yellow powder 118-9 —N, 2100 60,0 4.3 30.0 61.4 4.5 26.1
(A) —C=0 1650
XXXVIII  C,,H,,N,0,  Yellow powder 100 —N, 2100 51.8 3.4 30.1 509 4.0
(A) (decomp.) -—-C=0 1650

Solvents used for recrystallization: B — Benzene; E — Ethanol; A —Acetone.

All the temperatures are uncorrected.

Application of Dyes to Synthetic-polymer Fibres

Dispersions of dyes were prepared by grinding 500 mg of the
dye with 500 mg of Tamol NNO (a condensation product of
naphthalene-2-sulphonic acid with formaldehyde) in a glass
tube containing steel rods. A little water was added and the
tubes were turned for 48 hours to obtain the dye in a
dispersed state. The dye paste was then diluted with water to
250 ml and a 0.2% solution was then used for dyeing as
described bhelow:

DYEING OF NYLON AND CELLULOSE ACETATE
FABRIC [22]

A dyebath was prepared for a 2% dyeing keeping the
liquor-to-goods ratio at 50:1. 500 mg of Tamol NNO was
added. The fabrics were entered in the cold and the tempera-
ture slowly raised to 90-95°C over one hour. Dyeing was
continued at 90—95°C for a further 30 minutes. The fabric
was then washed, soaped, rinsed and dried.

DYEING OF POLYESTER FABRICS (CARRIER DYEING)
The dyeing method used was the same as that for nylon except
that 2 g/ of trichlorobenzene was used as a carrier.

HIGH-TEMPERATURE (HT) DYEING METHOD [23]

When dyeing was carried out under high-temperature con-
ditions, addition of the carrier is not usually required except in
the case of deep dyeings. 0.5 g/l of a heat-resistant levelling
18
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agent was added to dyebath. Dyeing was started at 40°C, the
temperature of dyebath was then increased to the boil over 30
minutes and dyeing continued for a further 30 minutes.
Finally the temperature was raised to 125°C (under pressure)
and dyeing continued for 12 hours at this temperature.

THERMOLYSIS

All the above dyeings were exposed to dry heat at 170°C for 5
minutes in a laboratory oven. This was followed by washing,
soaping, rinsing and drying.

PAD-DRY-CURE METHOD

A dispersion of the dye, using 10 g of the dye and diluting to 1
litre (10 g/l) was applied to polyester, nylon and cellulose
acetate fabrics in a padding mangle. The dyed fabrics, after
drying, were treated at 170°C for 5 minutes in a hot air-blown
curing chamber.

PRINTING

Polyester and cellulose acetate fabrics were printed with a
paste prepared by adding 10 g/l dye dispersion to a kerosene
emulsion thickener. This paste was then used for printing. The
printed cloth was treated in a hot air-blown curing chamber at
170°C for 5 minutes.
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TABLE 2

Sublimation Fastnesst
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*Polyester fabric was dyed by an exhaust method wusing
trichlorobenzene as carrier. Cellulose acetate was dyed by the same
method with no carrier

+Fastness properties of the dyes on nylon were not investigated
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