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A New Method for Sublimation Transfer Printing of Cotton

Fabrics

Some dyes traditionally used for the
coloration of cellulosic fibres (reactive,
direct and, in certain cases, basic dyes)
form chemical bonds with the fibre, while
other colorants, such as vat dyes, bond
physically to the fibre. However, very few
of these dyes are capable of sublimation.
Many disperse dyes can sublime, but do
not bond to the fibre, and hence do not
give sufficient fastness and colour yield.
To improve dye fixation and Hmit
diffusion, experiments have been
conducted with procedures based on
cross-linkage  with amine—formaldeyde
resins and on impregnation with synthetic
resins. In all cases, the results of printing
were improved,  but with  an
accompanying  loss  of  “comfort”
characteristics.  Previous  studies .on
dyeing, printing and morphology of
polypropylene fibre, with the addition of
a nickel metal—organic complex [1,2],
called for a study of suitable dyes to form
a chelation bond with the nickel. These
dyes, which have been on the market for
several years, were found to sublime
between 160° and 190°C, and this made
it possible to undertake transfer printing
on cellulosic fibres by a non-traditional
method. In the printing method tested by
us, the fabric is first impregnated by
padding with an aqueous solution of
nickel chloride and then dried. The salt
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used was found to be particularly suitable
since, at the right concentration, it did
not damage the fabric and, above all, did
not produce unwanted chromatic effects.

The temporary support for transfer
printing with these dyes must be inert
and must have a pH value of 7. Trials
carried out in a semi-industrial plant
showed that polyester films (50-70
g/m?), biaxially stretched and stabilized
to undergo the reprinting process without
deformation, were suitable. All the
successive re-printing operations follow
the traditional pattern of a dry process
(about 20 s at 190°C).

When the printing process is complete,
the fabric is washed thoroughly to
eliminate traces of nickel salt and dye not
incorporated in the insoluble complex. In
this way the dye and the nicke! salt form
an insoluble complex, which remains on
the fibrous material by means of physical
attachment, similar to that obtained with
vat dyes. Colour-fastness properties are
found to be satisfactory and colour yield
acceptable.

The only drawback limiting the
applicability of the method illustrated
here is, in our opinion, the lack of
brightness of the colour obtained, which
is a feature of the type of the dye used
and hence is inevitable,

In conclusion, transfer printing of
cellulosic fibres is feasibie if dyes are
available which can sublime and form
adequate chemical or physical bonds with
the fibres. The series of dyes for
polypropylene with the addition of a
nickel metal—organic complex, appears to
fulfil the above requirements and permits
good printing results. However, only a
limited number of such dyes are available,
and the range does not include any
particularly bright dyes.
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CORRESPONDENCE

Sublimation Transfer Printing of Wool

From P.R. Brady, P.G. Cookson, K.W.
Fincher and D.M. Lewis

Sir, The recently reported method [1]
for sublimation transfer printing of
cotton with nickel-complexing disperse
dyes has already been the subject of
patents by at least two companies
[2,3]. Their claims cover the printing of
a number of fibres including cotton and
wool. Fabric is impregnated with a
nickel salt and then transfer printed
with dyes normally used for nickel-
modified polypropylene, followed by
steaming and washing-off. We have
found that, on wool, prints with low
colour yields and pocr rubbing fastness
result, although 1SO 2 wash-fastness
ratings of 3—4 or better can be obtained
for both change of colour and staining.
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As has been pointed out [1], the hues
obtainable from commercially available
dyes are limited both in range and in
brightness.

The principle of using metallizable
dyes is not necessarily confined to
nickel complexes. In our work with
wool, we have found that, when certain
dyes containing 0,0’-dihydroxyazo and
salycilic acid moieties are printed on to
wool that has been pretreated with
chromium (l11} ions, a wide range of
chromium complexes with hues that
inctude yellows, oranges, reds, and blues
can be obtained. The structures of three
of these dyes are shown in Figure 1.
Morecver, the fastness properties of
prints with these dyes are generally
superior to those of nickel complexes.
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Figure 1 — Examples of structures of
dves for sublimation transfer printing
and the colours obtained on chromium
(i11) ~treated woo!



A major difficulty in printing wool
with sublimable dyes remains that of
building up the prints, even to medium
depths. This arises because wool is not
thermoplastic and it is difficult for dyes
to penetrate unswollen fibres under the
action of heat alone.

In order te improve colour yields,
one approach is to treat the fibre with
about 20% (wt/wt) of certain organic
compounds [4]. These are polar liquids
of low volatility under the conditions of
transfer printing and appear to act both
as swelling agents for wool and as
solvents for the dyes. Their use gives
good penetration of conventional disp-
erse dyes into the interior of fibres
during heat-transfer, However, they also
cause degradation and yellowing of the
wool and the wet-fastness properties of
the prints are very poor.

An alternative approach is to pre-
treat the wool by a pad—dry application
of acrylic polymers [5,6]. In this case,
the sublimable dye is first taken up by
the polymer layer, during the transfer-
printing step, and subsequently diffuses
into the fibre on steaming. Deteriora-
tion in handle of the fabric places limits
upon the practical usefulpess of this
method.

We have found that, with metalliz-
able dyes, deep hues, including browns,
navys and blacks, may be obtained if
the complexes are formed during the
heat-transfer step rather than during
steaming after transfer. This is accomp-
lished by padding the fabric with a

chromium salt and a low-melting, high-
molecular-weight compound to provide

a medium in which complexes are form-

ed on the surface of the fibres during
transfer, Metal-complex formation at
this stage effectively acts as a sink for
dye vapour and results in better build-
up of the print on the surface of the
fabric and in more efficient removal of
uncomplexed dye from the transfer
paper. Steaming after transfer promotes
penetration of the fibres by the comp-
lexes formed. The uptake of many dyes
during steaming appears to be almost
complete and excellent wet-fastness and
rubbing-fastness properties result with-
out the need to wash-off. Ratings of 4
or better in the ISO 2 washing-fastness
test and the BS2677:1981 rubbing-
fastness test are readily obtained.,

Pretreatment of the fabric with
chromium (I11) salts can lead to disc-
oloration, particularly at high treatment
levels, but this can be brought within
tolerable limits by use of minimal
amounts of a suitable chromium salt,
consistent with the production of dark
shades. In addition, the uncomplexed
chromium becomes firmly bound to the
fibre during steaming and it cannot be
removed subsequently by conventional
washing, As the handle of printed fabric
is not seriously affected by the pretreat-
ment, washing-off may be eliminated.

A printing process for wool and
wool-blend fabrics based on this
approach is being patented. Further
details will be published in due course.

In principle, it should be possible to
devise similar processes for other fibres
where appropriate.
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