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The transfer printing of wool by the sublimation method
using a number of low-molecular-weight dyes containing
chloro- and bromo-acetyl, chloroacetamido, chloro- and
bromo-propionamide, 2-bromoacryloy!, 2-chioroethylamino
and epoxy groups has been examined. To achieve build-up
of the dyes to heavy depths, it was necessary to pretreat the
wool with a polymer or surfactant and to steam the prints
after transfer of the designs. Several dyes exhibited good
fastness properties on pure wool and on a wool—polyester
blend fabric.

INTRODUCTION

The most important innovation in printing during the last ten
years has been the introduction of transfer methods whereby
designs are produced on fabric by sublimation or vaporiza-
tion of disperse dyes from pre-printed paper under the action
of heat [1]. The process was originally devised for polyester,
but it was found that other synthetic fibres also could be
printed successfully by appropriate selection of dyes [2].
When wool is printed using transfer papers and methods
suitable for polyester, only weak prints are obtained because
the fibre has little substantivity for the vapour of sublimable
dyes under the action of heat alone. The prints exhibit very
poor wet-fastness properties, because of the absence of
strong interactions between the dyes and wool keratin [3].

Significant improvements in washing fastness can be
achieved by using certain disperse dyes that contain 2-
chloroacetophenoxy [4], vinylsulphony! [5], chloroaceta-
mido and dibromopropicnamido [8] groups or by the use
of dyes that form complexes by reaction with a metal ion,
after they have been printed on to the fibre [7,8]. In the
former case the improved fastness properties presumably
result from reaction between the dye and the fibre and in
the latter case from the formation of large chromogens with
greater substantivity for wool than the uncomplexed dye.

It has been shown that the colour yields on wool of dyes
used for printing polyester can be enhanced by additive
treatments with large quantities (20% wt/wt) of certain
organic compounds [3]. Under the conditions of transfer
printing, these substances are polar liquids of low volatility
and appear to act both as swelling agents for the fibre and as
solvents for the dyes. However, improvement in colour yields
was accompanied by degradation and yellowing of the wool
and no improvement in wet-fastness properties of the dyes
was observed. An alternative way of building up the depth
of prints is to pretreat fabric with acrylic polymers
[9.10]. The polymers are confined to the surface of the fibre
and appear to preferentially abscrb the dyes in the transfer
step. Subseguent steaming is required to induce the dyes to
penetrate the wool fibres.

Also, pad—dry pretreatments with surfactants have been

found to be effective in improving the colour yields when
transfer printing wool with metallizable dyes [11,12].
Like the polymer pretreatments, the dyes are first absorbed
by the pretreatment layer and penetrate the fibres only
during steaming.

The use of fabric pretreatments to achieve prints of good
depth and investigation of a range of dyes carrying different
reactive groups to improve wet-fastness properties are
described in this paper.

EXPERIMENTAL

Fabrics

The fabrics used were a plain-weave worsted 64's merino
wool fabric {160 gm2), a polyester (Trevira, FH) warp-
knit fabric (230 gm‘z), and a 45:55 plain-weave wool—

polyester fabrie (200 gm™).

Fabric Pretreatments

Polymer Treatments

Fabrics were padded at 60% pick-up with solutions contain-
ing 0.8% Aerosol OT (Cyanamid) and 5% polymer solids,
and then dried at 130°C. DC109 (3% o.w.f.) was applied by
the dip-drain method [13].

Surfactant Treatments
Aqueous sclutions containing 5% by weight of surfactant
were padded on to fabric and dried, as above.

Transfer Papers

Dye powder (1.0g) was added to a solution of 1.0g of
Matexil DA—AC (a dispersing agent, ICI) in 18 g of water
and the mixture was milled for 25 min using a Retsch
Spectromil. The resulting dispersion was added to a stock
paste containing 5.0 g Indalca PA3 {a modified gum thick-
ener, Cesalpinia), 4.0 g Emulsifier 3240 (BAY), 11.0 g white
spirit and 60.0 g of water, and the resulting paste was printed
on to the glazed side of a 70 gm™ machine-glazed white
paper normally used for lithographic printing, using flat
screens, on a Johannes Zimmer Sample Printing Machine
Type MDK with a magnetic squeegee bar. The amount
of dye on the paper was approximately 5 mg/100 cm?.

Transfer Printing

Transfer papers and fabric to be printed were placed in a
Kannegiesser Type XVOB/15-2 flat-bed heat-transfer press
at 200°C and held in contact under pressure of 0.3 bar for
30s. Samples containing wool were then steamed in an
Andrews Autosetter autoclave at 100--102°C for 30 min.

Tests

Plaincoloured samples were rated for depth of hue accord-
ing to BS 2661:1961 and tested according to the following
procedures: light fastness, BS 1006:1961; rubbing fastness,
BS 2677:1961; and washing fastness, 1SO Test No. 2.

Colour Measurement
After conditioning, reflectance spectra of printed samples
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were measured using a Kollmorgen Color-Eye KCS—-18
spectrophotometer. K/S values, which are related to the
dye concentration at the surface of the fabric, were calcula-
ted at the following wavelengths using the Kubelka—Munk
equation [14]1: dye 1, 400 nm; dyes 2, 3 and 4, 440 nm;
dyes 5, 6, 9, 11 and 12, 500 nm; dyes 7, 8 and 10, 520 nm;
dye 13, 540 nm; dye 14, 620 nm.

The percentage of colour remaining after washing was
determined from the ratio of the K/S values of prints before
and after washing (1SO 2 test).

The quotient of the K/S values of the printed side and
the reverse side was used as a relative measure of the depth
of penetration of a dye (penetration ratio).

The yellowness index was calculated as one hundred times
the difference between the X and Z tristimulus values divided
by the Y tristimulus value.

Transfer Yields

Pieces of plain printed paper (2.5 cm X 12.5 cm} were cut
into narrow strips and extracted with 5 ml of warm dimethyi-
sulphoxide and then 5 mi of warm acetone. The procedure
was repeated four times and the filtered extracts were
combined and made up to 50 ml with acetone. The percen-
tage decrease in the amount of dye on the paper after
printing (transfer yield) was determined by spectrophoto-
metric measurement of extracts from both transferred and
untransferred papers.

Dyes

Fourteen dyes with six different reactive groups were used
(Figure 1). Dyes 1 {mol. wt 303} [6] and 14 {mol. wt 336)
were obtained from Ciba—Geigy AG (Basel, Switzerland)
and dye 13 {mol, wt 309} from Professor A. Datyner (Uni-
versity of New South Wales, Sydney, Australia) and were
used without further purification. The other dyes were
synthesized as follows:

(i} Dye 2:

4-(3-Chloropropionamido)aniline  hydrochloride (11.76 g)
was diazotized at 0°C in 2 M HCI {100 ml} with sodium
nitrite (3.45 g}, the pH was adjusted to 5 with sodium
acetate, and the solution was then added to an aqueous
solution (100 ml} containing sodium hydroxide (2.00 g}
and p-cresol {6.40g). The orange precipitate that separated
out was recrystallized from ethanol.

{ii) Dye 3:

Chioroacetyt chloride (0.57g) was added dropwise to a
solution containing p-aminophenylazobenzene (1.00 g) and
triethylamine {0.51 g) in toluene (20 ml}) at room tempera-
ture. The product that separated out was washed with
toluene and water and dried at 100°C to yield a brown
powder.

{iii) Dye 4.

4'-(4-Aminophenylazo}-N,N-dimethylaniline (1.70 g) was dis-
solved in toluene (30 ml) at room temperature, and a slight
excess of chloroacetyl chloride (0.85 g} was added, produc-
ing a black precipitate. Addition of a slight excess of triethy-
lamine (1.00 g) to the mixture led to the formation of a
brown precipitate, which was washed with water and cry-
stallized from toluene—hexane.

{ivl Dyes 5—8:

The appropriate 4 -nitro-N-ethyl-M-hydroxyethylamino-
phenylazobenzene (10.00g) and chloroacetyl chloride in
slight excess were heated in refluxing toluene (250 mi)
for 1 h. The warm solution was then filtered into hexane
{750 ml) to give a violet or red precipitate of the corres-
ponding chloroacetate. Dye 6 was obtained as the HCI
adduct.
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TABLE 1

Analytical Data and Reaction Yields

Dye Formula Maolecular Analysis

Na. Weight . .
Obtained (%) Calculated (%) Yield

0,
C H N Cl Br C H N Cl Br %)

2  CH16N30,CI 317 60.8 5.0 13.6 10.2 605 6.1 132 11.2 73
3  CuHaN;0CI 273 615 45 154 132 614 44 154 130 82
4  CyeH17N4OCI 317 606 56 178 1156 60.7 54 177 11.2 50
B CygH19N4O4CI 391 548 48 139 7.0 563 49 143 91 84
628  C;gH,1N4O4CI 405 519 49 128 146 b64 52 138 88 89
7 CygH1aN404Cly 425 50.7 43 132 168 508 43 13.2 16.7 82
8  CygHyoN4O4Cl, 439 22 46 128 16.3 520 46 128 16.1 78
9  CygHoN404Br 447 514 44 122 155 510 43 125 17.9 43
10 CyoH1sN4O4BrCi 482 478 39 112 74 166 474 38 116 74 16.6 48
11 CigHgN4O4Br 435 498 46 129 18.3 49.7 44 129 184 40
12b C;6H1sN40,Cl 333 51.8 4.7 146 144 57.8 5.2 16.8 10.7 88

#The compound appears to be the HCI adduct — calculated for C,,H,,N,0,Cl,: C,51.7; H, 4.8; N, 12.7: CI, 16.1%.
brhe compound is probably a mixture with the HCI adduct — calculated for C, M, ;N,0,CI,:C,562.0;H,4.9; N, 15.2;

Cl, 19.2%.

{v) Dyes 9 and 10:

The appropriate 4 -nitro-N-ethyl-N-hydroxyethylamino-
phenylazobenzene (10.00g) and 1,2-dibromopropionyl
chloride in slight excess were heated in refluxing toluene
(250 ml) for 1.5 h. The solution was allowed to cool to room
temperature, a 10% excess of triethylamine was added, and
the solution was refluxed for a further 30 min. The dyes
were isolated as described in (iv) above.

{vi) Dye 11:
This was prepared as for dyes 5 -8 above, except that bromo-
acetyl chloride was used.

{vii) Dye 12:

A solution of the diazonium salt of p-nitroaniline (13.8 g)
was prepared by the method described for dye 2 and to this
was added N-ethyl-N-chloroethylaniline (18.4 g) dissolved
in 40 ml of ethanol at 0°C. After 15 minutes, the pH of the
solution was adjusted to 9 by addition of sodium hydroxide
solution. The resulting orange precipitate was filtered off
and recrystallized from acetone—water. Analysis indicated
that the dye probably crystallized as a mixture with the HCI
adduct.

Analytical data determined by the Australian Microanaly-
tical Service, Melbourne, Australia and reaction yields are
given in Table 1.

RESULTS AND DISCUSSION

Transfer Temperatures

The maximum temperature for transfer printing of wool is
limited by the tendency of wool to yellow at elevated tem-
peratures. The yellowness index of the fabric used in these
experiments was measured as a function of temperature,
for 30-s heating times. A piece of biank paper was placed
in the press with each fabric sample to simulate normal
transfer conditions. The results are given in Table 2. It can
be seen that yellowing of the wool was accelerated above
200°C and this temperature was selected as the maximum
practicable limit for the type of machinery used in this work.

Fabric Pretreatments
A number of “soft’” polymers with low glass-transition tem-
peratures were examined to see if they could be used to

TABLE 2

Yellowness Index of Wool Fabric Heated at Different Tem-
peratures in the Press for 30 Seconds

Temperature Yellowness
(°c) Index
180 |
190 6.9
200 9.0
210 139
220 234
230 378

improve the uptake of sublimable dyes. The application level
of 3% solids was chasen to avoid serious deterioration in
handle. K/S measurements on prints with dye 1 are given
in Table 3. All the polymer treatments produced an im-
provement in colour yields relative to untreated wool, as
previously found with Primal K3 [10}, and steaming after
printing further enhanced the colour yields. Cross-sections
of printed fibres showed that penetration of dye into the
fibres occurred only during the steaming step.

TABLE 3

Colour Yields of Prints of Dye 1 on Polymer-treated Wool
Fabric

Polymer K/S
Unsteamed Steamed
None 4.9 6.4
Acramin 3187 (BAY) 7.6 10.8
Acramin CLW (BAY) 7.8 12.0
DC109 {Dow) 6.2 74
Hercosett 67 (Hercules} 7.2 9.6
Impranil DLN (BAY) 7.9 12,0
Lankrolan SHR 3 (Lankro) 5.5 6.9
Primal K3 {Rohm & Haas) 8.0 11.9
Primal HA8 (Rohm & Haas) 8.2 10.6
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The best improvements in colour yields were obtained
with polyacrylates {Primal K3, Primal HA8, Acramin 3187
and Acramin CLW) and a polyurethane {Impranil DLN).
The polyamide (Hercosett 57), silicone {DC109) and Bunte-
salt-terminated polyether (Lankrolan SHR—3) polymers
gave lower colour yields. Of the polymers that produced
the highest yields, Primal K3 and Impranil DLN had the
least effect on fabric handle. The presence of Aercsol OT
(0.5% o.wlf) in the polymer pretreatments, which was
necessary for rapid wetting of the samples, produced a small
increase in colour yields in each case.

Treatment of wool by padding with 3% o.w.f. of various
surfactants also was found to improve the celour yields
{Table 4). In every case, the yields were significantly in-
creased by steaming the fabric. The surfactants that pro-
duced the largest improvements were cationic types. How-
ever, with cetylpyridinium chloride, the fabric became
unacceptably yellow during the transfer step. Anionic sur-
factants (Nansa SSA/L and Aerosol OT) produced the next
best colour vyields, and nonionic surfactants (Teric N30
and Teric 12A9} gave the poorest yields.

TABLE 4

Colour Yields of Prints of Dye 1 on Surfactant-treated Wool
Fabric

Surfactant K/S
Unsteamed  Steamed
Aerosol OT {Cyanamid) 7.8 11.0
Cetylpyridinium chloride 11.4 14.9
Cetyltrimethylammonium 11.6 16.1
bromide
Nansa SSA/L (Albright & 8.3 1.7
Wilson)
Teric N30 (ICI) 6.3 106
Teric 12A9 {ICI) 8.7 10.4
TABLE 5

Colour Yields on Various Treated Wool Fabrics

A more detailed comparison between the prints obtained
with Primal K3, Nansa SSA/L and cetyltrimethylammonium
bromide {CTMAB} pretreatments was carried out by measur-
ing colour yields, transfer yields, penetration of prints
through the fabric and the loss of colour on washing of
prints, with dyes 1, 2, 5, 10, 12 and 14. These dyes were
chosen because they covered a wide range of hues and
structures. The best colour yields were obtained with Primal
K3 and CTMAB treatments (Table 5). Dyes 1 and 14 gave
bluer prints on Nansa SSA/L-treated fabric than on the
other fabrics, which made comparisons less meaningful in
these cases. All the pretreatments caused substantial increases
in the amounts of dye transferred (Table 6). In general, the
highest transfer vields were observed with either Primal K3-
or CTMAB-treated fabric. Another factor that influenced
colour build-up was the penetration of the dyes through the
varn structure of the fabric (Table 7). Generally, the pre-
treatments that resulted in maximum loss of dye from
the transfer papers also gave prints with a minimum of
penetration into the fabric (highest penetration ratios).
In these experiments, a penetration ratio of about 5 was
considered optimum for maximum colour yield without the
print becoming too localized on the surface, which could
lead to poor durability to abrasion. Prints with penetration
ratios less than 2 tended to have slightly blurred edges.

The colour remaining after washing of the prints (Table 8)
appeared to be indicative of the fixation of the dyes. Exhaus-
tive extraction with isopropanol of prints of dye 1 on fabric
pretreated with Primal K3 yielded values to within 2% of
those measured on the washed samples. Fabric treatments
did not appear to bring about substantial increases in the per-
centage of dye bound. In some cases, particularly with the
CTMARB treatment, decreases were observed, and these were
attributable to retention of dye in the pretreatment layers.
This was invariably associated with the poorer fastness to
rubbing of the prints than on untreated wool.

From the foregoing results, it can be seen that the Primal
K3 treatment gave the best overall performance and this was
selected for subsequent work.

Dye 14

2.6
74
5.6
8.3

Dye 14

42
63
68

Pretreatment K/S

Dyel Dye2 Dyeb5 Dye10 Dye 12
None 8.7 2.3 5.9 2.3 6.7
Primal K3 15.0 b.6 12.6 6.3 10.7
Nansa SSA/L 129 4.5 9.0 3.1 14.0
CTMAB 15.4 9.5 13.1 b.1 15.8
TABLE 6
Percentage of Dye Transferred in Printing Various Treated Wool
Fabrics
Pretreatment % Transfer

Dye1l Dye2 Dyeb Dye10 Dye 12
None 63 28 18 29 b6
Primal K3 74 58 43 45 82
Nansa SSA/L 74 46 29 34 74
CTMAB 79 59 49 39 78
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TABLE 7

Ratio of KX/S Measurements an the Face and Back of Prints (Penetra-

tion Ratio) on Various Treated Wool Fabrics

Pretreatment Penetration Ratio

Dyel Dye2 Dyeb5 Dye10 Dye 12
None 1.9 14 5.3 4.1 1.3
Primal K3 2.8 3.0 10.1 10.2 2.0
Nansa SSA/L 3.3 3.7 12.0 5.7 33
CTMAB 79 6.4 13.9 8.2 34
TABLE 8

Dye 14

2.2
5.8
8.1
7.8

Percentage Colour Remaining after Washing of Prints on Various

Treated Wool Fabrics

Pretreatment Percentage of Colour Remaining after Washing

~ Dyet Dye2 Dye5 Dyel0 Dye12 Dyel4
None 79 90 60 72 65 77
Primal K3 88 54 74 74 42 69
Nansa SSA/L 85 50 68 80 46 32
CTMAB 60 79 29 53 56 52

Dye Properties
Some fastness properties of the whole range of reactive dyes
on Primal K3-treated wool are given in Table 9.

The ratings obtained for fastness to rubbing and to wash-
ing with dyes 1, 2 and 4 were very good. Aithaugh dyes 5, 9
and 13 had poorer fastness properties, they may be suitable
for many textile uses. Only the yellow dyes had light fastness
ratings better than 4 and the poor light fastness of the
other dyes may be a serious limitation as Woolmark stan-
dards require a minimum of 4 for casual wear and 6 for
men’s wear.

The wet-fastness properties of the dyes were considerably
better than those of disperse dyes that do not carry reactive
groups. The analogue of dye 3, in which the chloroacety!
group was replaced with an acetyl group (C.l. Disperse
Yellow 3), gave prints with a washing-fastness rating of 1
[10] rather than & for the reactive dye. Similarly, prints
at standard depth with the non-reactive dyes, C.l. Disperse
Yellow 8 and 54, Red 11, 13, 59, 60 and 65, Viclet 1, 18
and 33, and Blue 3, 19, 26, 35 and 56, gave maximum
washing-fastness ratings of 1—2 with respect to change of
colour on Primal K3-treated wool. All these dyes have been
recommended for printing polyester fibre [15] on which
they rate at least 4 in the above washing test. Therefore, in
view of the potential reactivity of all the dyes in Table 9
with amino and other groups in the wool fibre [16,17],
and of the results in Table 8, some degree of covalent bond-
ing may be inferred. However, it is likely that in some cases
substantial amounts of dye did not become covalently bound
to the fibre. Apart from low reactivity of dyes, such as
those containing a 2-chloroethylamino group (dye 12),
competing reactions could give rise to poor fixation. These
inciude reaction with water, either released from the fabric
during transfer printing or during steaming, with fibre
reactive groups or ester {inkages {dyes 5—11} and polymeriza-
tion of dyes containing epoxy groups (dyes 13 and 14) in
the vapour phase or on the surface of the fibres.

Primal K3 is a self-crosslinking polymer, whose structure
has not been published, but it is likely to contain nucleo-
philic groups which could react with the dyes. Such reactions
did not appear to be of major importance. On all Primal

K3-treated fabfics, the dyes were observed to penetrate the
fibres substantially during steaming, with consequent in-
creases in colour yields (e.g. dye 1, Table 3). On average,
there was no more dye bound on fabric treated with Nansa
SSA/L than on fabric treated with Primal K3 (Table 8),
and the surfactant would not be expected to react with the
dyes.

The best washing-fastness results were obtained with
dyes containing the chloroacetamido (dyes 1, 3 and 4),
chloropropionamido (dye 2), chloroacetate (dye 5), bromo-
acrylate (dye 9) and epoxy {dye 13} groups. However,
dyes 3, 9 and 13 gave depths much fower than 1:1 and
this may have contributed to their relatively good washing-
fastness ratings. The wet-fastness results on untreated wool
were invariably within half a point of the values in Table 9.

At the transfer temperature of 200°C, dye 3, with the
lowest molecular weight (273), gave a poor colour yield
(Table 9} because its high volatility enabled it to penetrate
right through the fabric and into the backing material of
the press and so exhibit poor build-up on the face of the
fabric. The azo dyes, with molecular weights from 303 to
391, gave prints of approximately standard depth. Dyes with
molecuiar weights from 405 to 447 built up to only 1/3
standard depth, and the dye with the highest molecular
weight (482) gave prints of only 1/6 standard depth. The
tinctorial strength of the anthraguinone dyes was lower than
that of the azo dyes, and this accounted for their poorer
colour yields.

K/S measurements on prints as a function of temperature
for the azo dyes with molecular weights from 303 to 425
are illustrated in Figure 2. Measurements were made at
intervals of 10°C. The lower the molecular weight of the
dye, the lower the temperature at which the prints began to
build up. Dyes 1, 2, 4, 12 and 14 achieved close to their
maximum colour vields over the temperature range
190—210°C and would appear to be the most suitable for
practical applications. The molecular weight beyond which
dyes became too involatile was between 333 and 391, in
agreement with the upper limit of 350 generally quoted for
conventional disperse dyes [2]. The use of vacuum transfer
machines may shift the range of usable dyes towards higher
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TABLE 9

Fastness Properties of Prints on Primal K3-treated Wool

Dye Colour Depth Rubbing Light Washing Fastness
Fastness Fastness Shade Cotton Wool
Dry Wet Change Stain Stain
1 Yellow 1/1 5 4-5 6 4-5 5 5
2 Yellow 171 4-5 4 6—7 4 5 5
3 Yellow 1/6 5 5 7 4-5 5 5
4 Gold 21 5 4 4 5 5 &
5 Orange 11 4-5 34 3 34 45 4-5
6 Red 1/3 4 3 34 3 4-5 4-5
7 Red 1/3 4 2--3 3 3 5 5
8 Bordeaux 1/3 4 2-3 3 3 5 5
9 Crange 1/3 4--5 34 3 34 5 5
10 Red 1/6 4-5 34 3 2-3 5 5
11 Orange 1/3 4-5 3-4 3 2--3 5 4-5
12 Orange 1/1 4-5 3-4 34 2-3 4 34
13 Purple 1/6 5 4-5 34 34 4-5 5
14 Blue 1/3 5 4 4 3 5 5
TABLE 10

Colour Yields and Fastness Properties of Prints on Primal K3-treated Wool—Polyester and

Polyester Fabric

Primal K3-treated Wool—Polyester
Dye Depth Light Rubbing Washing Depth Light

Polyester
Rubbing Washing

Fastness Fastness Fastness Fastness Fastness Fastness

Shade Shade

Dry Wet Change Dry Wet Change

1 1/1 7 5 4-5 45 1771 7 4-5 4 45
2 1/1 7 4-b 4-5 4-5 11 7 4-65 4 5
3 1/6 7 5 5 4-5 1/6 7 5 4-6 45
4 2/1 3 4-5 4 4-5 21 3-4 4-b 4 4-5
5 1/1 4 4-5 3-4 4-5 11 5 4 4-5
6 11 34 4-5 34 4 1/3 4-5 34 3 4
7 1/1 3-4 4-5 34 4 1/3 4-5 4-5 4 4
8 M1 34 4-5 3-4 34 1/3 4 4 34 4
9 11 34 4-5 4 4 111 b 4-5 4 4
10 1/3 3 5 4 4 1/6 4 4-5 4 4
11 1/1 3 5 4 34 171 45 4-5 3-4 4-5
12 11 34 B 4-5 4 11 4 4-5 4 4-5
13 1/3 34 5 4-5 4 1/3 4 4-5 4 4
14 1/3 4 5 4-5 4 1/3 3 5 4-5 4-5

molecular weights.

The colour yields on polyester fibre (Table 10) were
generally similar to those on Primal K3-treated wool,
although the prints on polyester tended to be brighter and,
with the reds, slightly yellower than on wool. Also, the
washing- and light-fastness properties were better than on
Primal K3-treated wool, except for the light fastness of dye
14. Staining of wool and cotton in the washing test did not
rate less than 4—5 in any case. Rubbing-fastness ratings were
equal to, or half a point less than, those on Primal K3-treated
wool.

On wool-—polyester blend fabric that had been treated
with Primal K3, fastness results were generally intermediate
between those for fabrics made from pure polyester and
Primal K3-treated wool (Table 10). Despite slightly differing
hues and depths of some dyes on the two fibre types, the
prints were even in appearance. Prints with dyes 6—8 and 10
were deeper than on either polyester or treated wool because
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of the enhancement produced by Primal K3 on the colour
yield of the polyester component. When the pretreatment
was omitted, the colour yields were reduced by up to a
factor of four, and prints with dyes 68, 10 and 12—14 had
a speckled appearance because the polyester fibres were
much more strongly coloured than the wool fibres.

CONCLUSIONS
Certain dyes containing reactive groups appear suitable for
transfer printing pure wool, although good colour yields are
obtained only if the fabric is pretreated, preferably with an
acrylic polymer.

Dyes with molecular weights between about 300 and 400
exhibited acceptable sublimation characteristics. Volatility
requirements appear to place serious constraints on the
structures of both the chromogens and reactive groups of
this type of dye.

Poor light fastness of all but some of the yellow dyes
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Figure 2 — Colour yields as a function of temperature

examined could limit their suitability for certain end uses.

The fastness results on Primal K3-treated wool—polyester

blend fabric were generally superior to those on wool and
the dyes appear more suited to printing this type of fabric.
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