Chapter 5/Part 2: Practical Application of Reactive Dyes

By J. R. ASPLAND, School of Textiles, Clemson University, Clemson, S. C.

O restate what has been said before

(1). fiber reactive dyes practically
classify themselves by their reactivity (re-
active groups) and the optimized condi-
tions in which they are best used. There is
no simple alternative to taking at face
value most of the technical information
from the suppliers. If, on the other hand,
good dye application laboratories are
available, it might be possible to discover
that some dyes from different groups
perform satisfactorily together under par-
ticular conditions of use.

Padding applications are especially sen-
sitive to the selection of dyes which do not
have the same strike rate and tailing
characteristics. For a general treatment,
see the section on padding in Chapter 4,
which deals with sulfur dyes. However,
there are situations here which do not
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apply to sulfur dyes. Sulfur dyes have a
limited number of colors to choose from,
and each one must be fully utilized.

It is both practical and important to
choose mixtures of reactive dyes which are
mutually compatible (behave in the same
way) from among the wide variety of
products available. This compatibility is
more important than in the case of sulfur
dyes, where different formulas can be
calculated for both the pad bath and feed
tank to compensate for dyes that behave
differently. For reactive dyes, it would be
desirable to be able to calculate the
amount by which to underfeed or overfeed
the pad. The author is not aware of any
fundamental work in this area, although
there are simple qualitative methods
which involve observing the depth and hue
of single and multiple paddings to deter-
mine the compatibility of reactive dye
mixtures.

Batch Dyeing

The mechanism of reactive batch dyeing
has been discussed at some length, but no
account has yet been taken of the variety of
procedural variations which may be prac-
ticed in particular circumstances. These
are the result of differences in dye selec-
tion, dyeing equipment and controls, and
to some extent, the preference of the dyer.

However, before the dyeing can com-
mence, the question of preparation rears
its head, as it always does.

Preparation

At the expense of sounding like a broken
record, it should be said, over and over
again, that quality preparation is a prereg-
uisite for quality dyeings (/). Anything
less introduces an element of risk which,
while it may be acceptable for some goods
some of the time, will not be acceptable for
all goods all the time. This is particularly
important for woven piece goods to be
dyed with the most reactive (cold dyeing)
dyes, and less so for some open knitgoods,
which it is sometimes possible to dye with
less reactive dyes (hot) in the greige state.
At least knitgoods will not contain starch
or other sizing materials containing hy-
droxy groups which may also react with
thedyes (2).

Preparation can include any of the
following processes: scouring, desizing,
bleaching, causticizing and mercerizing.
Any of the last three could leave residual

alkaliin the goods, which must be removed
completely if accurate control of the alka-
linity and therefore of the reactive dyeing,
is to be achieved. For some goods, provided
the dyes are stable to the treatment, post-
bleaching with peroxide or other per-
compounds might be acceptable.

Many of the chemical auxiliaries used
in preparation should be screened before
use, for they can have adverse effects on
the dyeing process if not completely re-
moved. These can include: organic chelat-
ing or sequestering agents which may
remove the complexing metal from pre-
metallized reactive dyes; surfactants,
which may be incompatible with the dyes
and can retard dyeing or produce dye
spots; and residual oxidizing agents from
the bleaching.

On the subject of oxidants, it is not
generally recognized that the amount of
chlorine in municipal water supplies has
sufficient oxidizing character, if more than
about 0.5 parts per million are present, to
destroy significant amounts of dye and
affect pale shades. Heating the water, or
adding 0.1 grams per liter sodium thiosul-
fate, effectively eliminates the problem,
but only if done before the addition of the
dye.

Quality control testing for the residual
pH of the fabric and the amount of water
and solvent extractables can be helpful
(3), but samples with low extractables are
not absolute assurance of good prepara-
tion if the residuals are unevenly distrib-
uted throughout the goods.

Dyeing Procedures

These are often split into four different
categories:

® Traditional or conventional: This is
the method, discussed at length earlier, in
which the temperature is raised to fixation
temperature and the dye exhausted with
salt, prior to the addition of alkali. It
should be apparent that, if the rate of salt
addition and temperature rise are not
controlled carefully, unlevelness may re-
sult.

@® One Step or All-In: Here all the
ingredients are circulated together cool
(alkaliincluded) prior to the heating of the
bath to the dyeing temperature. The
method, when compared with the conven-
tional method, has additional drawbacks.
Maintaining the starting temperature is
critical for repeatability; controlling the
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rate of heating is essential for levelness,
since both exhaustion and irreversible
fixation are occurring simultaneously
from the start, and there is a possibility of
lower color yield. Why do it? It is the
simplest and quickest method available,
since no adds need to be made during the
process.

@ Constant Temperature: In this
method, dyeing is carried out at the
fixation temperature, thus completely
eliminating any problems due to improper
control over the rate of rise of temperature.
Salt may be added at the start, or in
portions, and the alkali is added after a
suitable time interval. The procedure is
about as controllable as you can get.

e High Temperature: to ensure better
leveling and migration, which is always
improved by elevating the temperature
(Chapter 1), it is possible to commence
dyeing at a higher temperature than that
of fixation, with the salt in, and allow the
temperature to fall to the fixation temper-
ature before the addition of alkali. The
principle use of this method is for fabrics
from high twist yarns, tightly woven
goods, or for viscose rayon fabrics.

® Washing Off: Covered earlier in Part
1, this critical process is one which can
make or mar the overall shade and fastness
of reactive dyeings, see (4, 5).

Continuous Dyeing

Here again, there are four principle appli-
cation methods, each with its own unique
aspects. They are pad-steam, wet-on-wet
(pad-pad-steam), pad-dry-pad-steam and
pad-dry-cure. Of these, the conventional
method for 100% cotton is the pad-dry-
pad-steam process.

e Conventional (Pad-Dry-Pad-Steam):

The dye is applied at the first pad and the
goods are dried. Although there should be
no dye solubility problems, because of the
minimal amount of saltin the pad bath, the
relatively low substantivity of many of the
dyes could easily result in migration on
drying. The subject of migration has been
treated in Chapter 3, in the section on
continuous dyeing of vat dyes. Some salt
and antimigrant in the first pad may be
necessary to achieve uniformly colored
fabric.

Sait and alkali are applied to the dry
colored goods at the second pad, and
bleeding into the pad should be minimal.
The goods are then steamed, washed off
and scoured as they move down the dye
range. Chapters 3 and 4, on vat and sulfur
dyes, detail steaming in the continous
dyeing sections. Not all unfixed dyes can
be properly washed off in this process
since, by comparison with batch dyeing,

36

e Af RALA T WAl kA AR NS YTt e ERa e = A o

adapted to dyeing polyester /cotton blends
with reactive/disperse dye combinations,
since conventional full continuous dye
ranges always have a thermosol oven for
developing the disperse dye, before the
second padder. There is no possibility of
interference between neutral reactive dyes
and disperse dyes in the first padder.

® Pad-Steam: Here the dye, the alkali
and the saltare present together in the pad.
Dye hydrolysis should not present a prob-
lem if the pad is small and the dye and
alkali are continuously monitored into the
pad from separate feed tanks, but the
concentrations of salt necessary may cause
dye solubility problems. Substitution of
sodium sulfate can help. Eliminating the
intermediate drying of the conventional
method is helpful to the appearance of
some pile fabrics, such ascorduroy, but the
color yield is often reduced to a significant
degree.

o Wet-on-Wet (Pad-Pad-Steam): Like
the majority of continuous wet-on-wet
processes, this has found its greatest use in
the terry cloth area. The process is not
efficient, but on the other hand, neither is
the intermediate drying of goods which
can have 100% + wet pickup.

® Pad-Dry-Cure: This process is an
interesting curiosity. Some reactive dyes
may be padded onto cellulose in the
presence of sodium bicarbonate and urea.
Under the severe conditions of thermofix-
ation and in the presence of water, the
bicarbonate generates carbonate. While it
is not normal to expect water in a thermo-
sol oven, it is sufficiently retained due to
the extremely hydrotropic (water attract-
ing) nature of the urea. There is sufficient
water to permit both alkali formation and
dye-fiber reaction. However, some unde-
sirable smoke generation and yellowing of
the cellulose can occur. This is definitely a

the presence of alkali, there 1s always the
possibility of reduction, cf. glucose/alkali
reducing systems for sulfur dyes. How-
ever, if there is sufficient reduction poten-
tial to cause loss of color with fiber reactive
dyes, the addition of the mild oxidant,
sodium metanitrobenzene sulfonate,
should alleviate the problem.

With reactive dyes, there is also the
economically interesting possibility of
dyeing by a semi-continuous process
known as the pad batch process.

Pad Batch Dyeing

This important process represents the
minimum possible investment for dyeing
large yardages of cellulosic fabrics with
cold dyeing, highly reactive dyes. The
goods may be woven or knit, tubular or
flat.

The equipment required is a suitable
padder and for many fabrics a series of
A-frames supplied with perforated rolls
which can be mechanically rotated, and to
which a water supply can be attached.
However, the perforated beams (rolls) are
often replaced by boxes into which the
goods are batched, particularly in the case
of tubular knit goods.

In principle. all that is required by the
process is to pad on dye and alkali (a wet
pickup of about 135% is desirable) and to
batch the goods as uniformly is possible.
The goods are then wrapped with plastic,
to prevent evaporation and the reaction of
caustic alkali with the carbon dioxide in
the air, beams are rotated to prevent
preferential drainage, and the goods are
stored in a temperature controlled area to
help ensure lot to lot reproducibility.

Under these conditions, provided the
fabrics are not batched too nonuniformly,
the dye will react slowly but evenly
throughout for whatever optimum time is
dictated by the alkali and reactive dye
selected (2 t0 48 hours) (4). The goods can
then be efficiently washed off on the
perforated beams with a slow flow of hot or
cold water. However, many prefer wash-
ing off in conventional batch or continuous
dyeing equipment. Certainly it is easier to
make adds to a large volume of liquor.

It has been found that pad batch dyeing
greige goods with or without post-bleach-
ing can improve hand and appearance
while reducing costs and process times
substantially.

The pad batch process offers particular
benefits to those dyeing polyester/cotton
fabrics who wish to use their expensive,
high temperature, high pressure jet dyeing
machines for dyeing the polyester portion
without carriers, and not for lengthy reac-
tive dyeing processes for the cotton, which
do not require temperatures even as high
as the atmospheric boil.
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Fig. 1. Typical dichlorotriazinyl reactive dyes
(highly reactive).

Chemical Stripping

Once reactive dyes have been applied and
the unfixed, hydrolyzed dye has been
removed, there is no longer a possibility of
leveling or stripping by simple physical
means. If a reactive dyeing is unsatisfac-
tory, economics will probably dictate what
steps must be taken to deal with the
problem.

For heavy shades, a reduction of about
20-40% in depth of shade can sometimes
be achieved by hydrolysis of the dye-fiber
bond with alkali in the presence of salt at
95C (200F).

Depending on the individual dyes, com-
plete chemical stripping (color destruc-
tion) may be carried out in one of the
following four ways: reduction only; re-
duction followed by oxidation; oxidation
only; oxidation followed by reduction. An
example is given below (4).

If premetallized reactive dyes are
present, it is first desirable to remove any
complexing metal by treatment of the
dyeings at the boil with ca. 2 grams per
liter EDTA solution followed, if neces-
sary, by a boil in 5 grams per liter each of
caustic soda and sodium hydrosulfite.
Twice as much soda ash may be substi-
tuted for the caustic soda. A cold oxidative
treatment with sodium hypochlorite
should follow the reductive stripping, and
all traces of chemicals should be removed
prior to any redyeing attempts on a sample
of the stripped goods.

Chemistry of Reactive Dyes

Reactive dyes, apart from easily recogniz-
able reactive {unctional groups, have
structures which are not very different
from those of acid dyes and direct dyes in
several important respects. Direct dye
molecules tend to be larger, more linear
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apart.

Chromophores

Reactive dyes all rely on many of the same
chromophoric groups as acid and direct
dyes for their color, although the azo
chromophore, -N=N-, is by far the most
important, cf. Fig la, 3,4and 6.

Any of the following chromophores may
be used: mono and disazo (metallized and
unmetallized), triphenoxazine and ph-
thalocyanine (see Chapter 2). Acid and
reactive dyes, especially bright blues, of-
ten depend on anthraquinone derivatives
(see Chapter 3 on Vat Dyes and Fig. 1b).
All reactive dyes contain sodium sulfonate
groups for solubility, and dissolve in water
to give colored sulfonate anions and so-
dium cations. Most reactive dyes have
from one to four of these sulfonate groups.

Reactive dye molecules, however, do
have several specific structural (reactive)
features of their own. These are of two
principal types: carbon-nitrogen (hetero-
cyclic) ring structures and masked vinyl
sulfones.

Carbon-Nitrogen Rings

Thereactive structures (R), of which some
important examples are shown in Fig. 1,
areattached to the rest of the dye molecule
by bridging groups (B) such as imino,
-NH-, substituted imino and amide link-
ages,-NHCO-.

The leaving groups {X) are attached
initially at carbon atoms adjacent toa ring
nitrogen. The carbon atoms are positively
polarized and come under attack from
nucleophiles such as the cellulosate and
hydroxide anions. The outcome is the
nucleophiles substitute themselves in
place of the leaving groups, which are
expelled carrying an electron with them,
usually asinert anions.

Potential leaving groups (X) include
chloro groups, fluoro groups, -F, and
methyl sulfonyl groups, CH3SO,-, ar-
ranged in order of decreasing importance.
These leaving groups may be called “nu-
cleofugic” because they take refuge by
running away from nucleophiles.

This might be an appropriate place to
list the names and abbreviations for a
number of these reactive species, arranged
in order of gradually increasing reactivity:
trichloropyrimidine, TCP; monochloro-
triazine, MCT; masked vinyl sulfones, VS;
monofluorotriazine, MFT; difluorochlo-

a) s. triazine c) 2,3 - benzodiazine

~
CcuF 8

cxf 5 //é | (A
b >

B cUF cl

b} pyrimidine d) 1,4 - benzodiazine
Fig. 2. Selected heterocyclic reactive groups.
A = terminal group, alkoxy or substituted
amino (not a chromophore) and B = bridging
group, normally -NH-.

ropyrimidine; FCP; and dichlorotriazine,
DCT. All the heterocyclic compounds are
shownin Fig. 2.

Vinyl Sulfones

These reactive groups are normally tran-
sients, and are masked by water solubiliz-
ing leaving groups and their name is
abbreviated to (VS). Vinyl sulfone groups
are actually written: -SO,-CH=CHj, but
this group is rarely if ever found in a
reactive dye product. What is found is
generally the functional group:

-S0,-CH;-CH,-0S05~(H* or Na*)

Whether the structure includes the hy-
drogen ion or the sodium ion depends of
thepH.

The bridging group (B) is the sulfone,
-S0O,-, portion of the structure, which
withdraws electrons from the rest of the
group so that, in the presence of alkali, the
leaving group (X) departs with a hydrogen
ion (from the carbon next to the sulfone
group) and unmasks the hidden vinyl
group:

-SO,-CH,-CH,-0SO3-—
SO,-CH=CH; + HSO,~ Egq.l

The bisulfate ion is more or less neutral-
ized to a sulfate ion, depending on pH. The
vinyl group immediately begins to add
back whatever nucleophiles are around
—e.g., OH™ and Cell-O™—and finally
adds back the hydrogen ion as well.

This addition reaction is even more
complex than indicated (6). But, although
the overall reaction with a nucleophile is
often referred to as a vinyl addition reac-
tion, and although it is a multistage
reaction, the initial and final state of
affairs may again be reliably summarized

OH NH,

NaO:,SOCHzCHZOZS‘@—N’:N*I I N=N——©—SOZCHZCH20303N3

2

. NaQ,S

SO,Na

Fig. 3. Animportant bifunctional masked vinyl sulfonyl reactive dye-C.I. Reactive Black 5.
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by the same Eq. 3 shown in Chapter 3,
Part 1.

Dyestuff Research

As stated in the review, Chapter 5, Part 1,
despite the demand for reactive dyes, they
do currently have several noteworthy defi-
ciencies as a group. These include the
generally low efficiency of fixation, with its
resulting highly colored waste, and the
large amount of salt needed for their
fixation.

These drawbacks do not apply to all
reactive dyes, but there certainly is a need
toattend to them. If the problems are to be
solved, they will be solved by the responsi-
ble dye manufacturers, not by their imita-
tors, and it will cost them time and money.

One of the promising approaches ap-
pears to be in the development of bi- and
polyfunctional reactive dyes. These will be
explored a little here so that their poten-
tial, along with the developmental prob-
lems, may make it clear that the advan-
tages are not to be gained without consid-
erable effort.

Bifunctional Reactive Dyes

A few dyes with two reactive groups have
been known for about 30 years. Some are
based on two monochlorotriazine groups
(MCT)—e.g., C.I. Reactive Red 120 (see
later)—and some on two masked vinyl
sulfone groups (VS)—e.g., C.I. Reactive
Black 5 (see Fig. 3). The latter is a most
important and relatively economical reac-
tive dye, but those used to dyeing sulfur
dyes would find the dyeing results neither
economical nor very black. Recently dyes
have become available which have both
types of reactive group. The question is,
what might these bi- and polyfunctional
dyes be able to do that monofunctional
reactive dyes cannot?

The answer depends on three factors:
probability of fixation, relative color effi-
ciency and dyebath behavior.

e Probability of Fixation: Your aver-
age gambler will be able to tell you
immediately the odds of two men, each
flipping a coin simuitaneously, coming up
with at least one “head” between them.
For each individual the probability of a
“head” is 50%. But together the probabil-
ity of at least one “head” is 75%.

The same principle should hold true for
reactive groups. Table [, line 1, lists several
probabilities (as percentages) that a par-
ticular reactive group on a monofunc-
tional reactive dye, in any given condi-
tions, might react with cellulose. These are
called dye fixation efficiencies. The values,
50-70%, are in the normal range; cf. Fig. 3,
Part 1. If there is more than one reactive
group of the same reactivity attached to
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Number of
Reactive
Groups Dye Fixation Efficiency (%)
1 50 55 60 65 70
2 75 80 84 88 91
3 88 91 94 96 97
4 94 96 97 98 98

the molecule, the probability that at least
one of them reacts is increased (Table I,
lines 2-4). Lines 2-4 in Table I show the
hypothetical dye fixation efficiencies of
dyes containing two to four of the reactive
groups which in monofunctional dyes have
50-70% probability of reaction (line 1).

Here we can see that if three reactive
groups of fixation efficiency 33% in the
monofunctional dye are all present in the
same trifunctional dye. the dye fixation
efficiency could be 91%. The possible
benefits of increasing the number of reac-
tive groups look very promising, but the
story is not quite so simple. You cannot
add more reactive groups to a dve and still
have the same dye!! Each time the overall
structure is changed, so are the physical
and chemical properties of the product.

e Relative Color Efficiency: Whenever
areactive groupis added to a dve molecule
there is an increase in the size of that
molecule. It is now customary to refer to
therelative size of molecules as their rmm,
or relative molecular mass. But each
molecule has a fixed number of chro-
mophoric groups giving it the color: e.g.,
one azo group.

Suppose a monofunctional reactive dye
has an rmm of 700 and one azo group. If
another reactive group is added, the rmm
may be increased by 200, to 900, but the
new bifunctional dye has still only one azo
group. It now requires 900 units of the new
dye to have the same color as 700 units of
the original dye. The relative color effi-
ciency of the new moleculeis only 77.8% of
that of the original molecule. This has
nothing to do with fixation efficiency!

Such potential losses in relative color
efficiency, due to adding reactive groups,

ALV Y0l, MW
may be a relative color efficiency gain (see
later, Table II).

® Dyebath Behavior: The acid test of
any new dye is its performance in the
dyeing operation. However promising it
looks with respect to fixation and relative
color efficiency, if it is not compatible with
other dyes under comparable conditions, it
is useful only for seif shades.

Between having acceptable solubility,
substantivity, salt sensitivity, rate of sorp-
tion, rate of diffusion, efficiency of fixa-
tion, quite apart from shade. fastness
properties and cost, and being environ-
mentally acceptable, a new reactive dye
may reach the patent literature but fall
short of the market.
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Too Many Options

The U.S. market for reactive dyes is
certainly large, but so are the numbers of
products vving with one another for a
share. There are presently about 200
structures, in the form of 800 products,
being sold by four times as many suppliers
asthereare major manufacturers (7). This
abundance normally results in a small
production volume for any one dye (8).
But anyone bringing a new dye to the
market must be able to offset development
costs against profits from potential sales.

The previous section, without being
exhaustive. indicated the many technical
criteria any new entry must meet. The
following will indicate how many possible
products may have to be synthesized, from
which a potential new product may be
painstakingly selected.

Let us take as a starting point a struc-
tural segment common to C.I. Reactive
Reds 1, 3, 120, 240 and others. It is shown
in Fig. 4 and will be known as segment -C-.

Segment -C- contains one azo group,
two sodium sulfonate solubilizing groups
and one monochlorotriazinyl (MCT) re-
active group. To make the segment into a
complete organic dye structure requires
twoadditional segments A-and A’-. Since
A- must be an aromatic ring, such as

Table Il. Bi- and Polyfunctional Reactive Red Possibilities

Relative

Number  Number

Structural Possible  Reactive

Type Products Groups

| (A-C-A") 182 2
6 2
9 3
Il (A-C-B-C-A) 3 2
3 4
1 2

Number
Solubilizing Color
-SO3Na Groups  Efficiency?

3 79%
2 88
2 71
6 105
4 92
4 122

ICalculated relative to C.|. Reactive Red 3, 100%; based on rmm per azo

group.? See reference 9.
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Fig. 6. Segment CBCin Type Il reactive dyes, A—{C-B-C-JA.

benzene, let us have A’- an aromatic ring
also.

To provide for further reactive groups
and additional solubility, let us specify
that both A- and A’- shall be benzene
rings, which may optionally be substituted
with either a sodium sulfonate group(S) or
a masked vinyl sulfone group (VS), in
place of the hydrogen attached to the
carbon atom at any of the three positions
labeled in Fig 5. Position 2 is called ortho
(0), 3 is called meta (m) and 4 is called
para (p) relative to the attachment at
position 1.

Even these limited options give the
possibility of 49 different red, mono-, di-
(bi-) or trifunctional reactive dves, all of
which can be represented by the general
formula: A-C-A’ (Type I). The properties
of 18 of them have been recently examined
(9). These are indicated in Table I1.

If two segments A-C- are joined by
group -B- (which may be a benzene ring
attached at both ends in the 1 and 4
positions) (Fig. 6) an additional seven
symmetrical red bi- and polyfunctional
dves can be added. A further seven come
with every new link (-B-) between the -C-
segments. All these added dyes have the
general formula:

A-C-B-C-A (Type 1I)

In all, there are 40 different di- or
trifunctional dyes possible, with only the
seven substituents shown in Fig. 5 plus one
group -B- (Fig. 6, see Table II). If the
chloro groups (MCT residues) were re-
placed by an alternative leaving group—
e.g., fluoro (MFT)—the total number of
dyes would double.

A combination of relative color effi-
ciency and dye fixation efficiency helps to
point out the most promising of the candi-
dates. Ease of manufacture and cost will
take care of the rest.

Structural Shorthand: Because reactive
dyestructures can be a pain todraw, itisa
frequently used convention to substitute a
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triangle for the triazine ring. The corners
represent the carbon atoms which carry
the leaving groups; for example, see Fig. 7.

Reproducibiiity of Dyeings

Besides a high degree of fixation, another
of the properties sought in fiber reactive
dyeing is that the color of the dyeings
should be insensitive to unintentional or
unavoidable variations in the reaction
conditions.

This property has been promoted for the
dyes with the two different reactive groups
MCT and VS (9). The point is made that
since these groups are of different reactiv-
ity and different optimal application con-
ditions, they will show a more similar
degreeof fixation over a wider than normal
range of processing conditions (between
those optimal for either of the two types of
reactive group) than will dyes of two
identical fiber reactive groups.

It seems probable that, if the reactivity
of the two different fiber reactive groups
are too far apart, the chance of maximiz-
ing fixation will be surrendered in favor of
an added assurance of repeatability if
procedural errors are tolerated.

The author believes that vigorous proce-
dural control, and selected bifunctional
dyes with functional groups of very similar
reactivity, will produce the best all around
results.

Physical Form

Fiber reactive dyes are normally sold as
fine powders, which tend to be hygroscopic
(water attractive). It is important to en-
sure that such powders are kept as dry and
free from water contamination as possible.
They also tend to be rather prone to
dusting—which is particularly undesir-
able because they are very highly colored
and also reactive.

Contamination of goods and equipment
by colored dust is clearly undesirable in
both plant and laboratory environments
and can lead to damaged goods, faulty

Ci

= —NH —</:=21

Cl

Ci
—NH
4CI
Fig. 7. Trianglesasshorthand fors. triazines.

dyeing recipes and other undesirable side
effects. But even more important are the
potential health hazards of dust which has
the capability of reacting with the lining of
the lungs. Dust masks or respirators are
essential equipment when using reactive
dyes and other special methods and equip-
ment have been developed for proper
storage and handling of such materials.
Consultareputabledye manufacturerifin
doubt.

More recently, some reactive dyes have
become available as liquids carefully sta-
bilized at an appropriate pH to cut any
hydrolysis down to a bare minimum.
While these products are manufactured
for the convenience of customers, it must
be understood that they do not have an
infinite lifetime. and will withstand only a
limited amount of mishandling and adul-
teration.

Standardization

Itis worth noting that reactive dyes cannot
be reliably standardized, or the quality of
incoming shipments checked, by transmit-
tance measurement of solutions. The hy-
drolyzed species has similar transmittance
characteristics to those of the reactive
parent compound, but will not dye. Some
hydrolyzed dye may be present in any
reactive dye product. Analytical tech-
niques such as HPLC (high performance
liquid chromotography) are applicable,
but there is no substitute for making
dyeings under controlled conditions, to
compare samples with known standards.

Review

In dyeing reactive dyes, mills must prac-
tice both dyeing and chemistry simulta-
neously to reap the greatest benefits from
this very diverse category of dyes. Cer-
tainly no other application category has
more brightly colored products to choose
from. However, care must be taken to
control everything that is controllable if
good resuits are to be consistently
achieved. These include: dye, alkali, salt
and other chemical weighings, liquor ra-
tios, times, temperatures, rates of change
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If you are submitting a manuscript for
possible publication in Textile Chemist
and Colorist you can help us by send-
ing in a diskette copy with your text
and graphics. On a trial basis, AATCC
will accept your document on diskette
in lieu of the duplicate copies. We still
need a hard copy of your text and
graphics (black and white only), but
the submission of a diskette will help us
prepare your work for publication
quicker.

AATCC can accept diskettes in MS
DOS (IBM compatible)} format only—
but in both 5.25” (1.2 Meg or 360K)
and 3.5” (1.44 Meg or 730K) diskette
sizes. WordPerfect version 5.1 is the
preferred software format but with
other available software at AATCC,
we can convert text from ASCII, Mi-
crosoft Word and other programs.
Graphics can be in WordPerfect 5.1
format, PageMaker 4.0 or Harvard
Graphics 3.0.

If you have any questions about the
submission of manuscripts on diskette
or need further instructions, please con-
tact the Editorial Department at
AATCC, P. O. Box 12215, Research
Triangle Park, N. C. 27709-2215; tele-
phone 919-549-8141.

AAKASH Chemicals & Dye-Stuffs inc. |

l THE COMPLETE DYE SOURCE

Always Available for...

of temperature, circulation of dyebath,
rate of salt and alkali addition, washing
conditions, preparation quality and water
quality not to mention proper care in

handling and storage. The rewards will be -

good lot to lot and piece to piece shade
reproducibility, and dyeings with excel-
lent wash and good lightfastness.

With respect to their environmental
impact, reactive dyes are continuously
being improved, and in the hands of some
few manufacturers, many of the products
in use today will be superseded by products
with higher fixation, which require less salt
and which will have equal or better color
yield and fastness properties. o
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Host Nonwovens Workshop

Philadelphia College of Textiles and Sci-
ence will conduct an on-campus workshop
on the technology of nonwovens August
4-6. Designed to improve the working
knowledge of management, sale. and
other personnel, the course will be equally
divided into lecture and hands-on lab
experiments. The course will be taught by
Robert Wagner, professor in the School of
Textiles, and Herbert Brandt. associate
professor and director of the Grundy
Center for Textile Product Evaluation.
Information on the course is available
from the PCTS Office of Continuing
Education, telephone 215-951-2901.

|
|
|
| Philadelphia Callege To
i
|
|

——_

KNITWEAR TECHNICAL
ANALYST

Inc. is seeking a Technical Analyst to

Shipment Anywhere.

The selected candidate will assist in the develop-

Direct Dyes Pigments ment, analysis and testing of all knitted fabrics. In

_ Basic Dyes Solvent Dyes addition, responsibilities include evaluating and
Pre-Metalized Dyes Naphthals ‘ developing capabilities of new and existing suppli-
Azolc Diazo Components Vat Dyes i ers, setting fabric standards and improving fabric
Acid Dyes Disperse Dyes | aueliy ‘ A .
Bifunctional Reactive Dyes ~ Mordant Dyes | | The quaified applicant will have 7+ years of indus-
Reactive Dyes Fluorescent Dyes try experience in knitting, dyeing and finishing and
Dye-Intermediates Exports excellent knowledge of industry resources. A

degree in Textile Technology and computer skills
are preferred.

Customized to your Specs.

For samples, latest catalog, to order, use our
Toll Free Phone No. 1-800-255-4855
or FAX (708) 543-0864.

We offer a competitive salary and an excellent
benefits package. For immediate consideration,
please send resume, with salary requirement, to:

Liz Claiborne, Inc.

1441 Broadway

New York, NY 10018

Attn: Elaine Jackler

Human Resources Department
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