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(54) TRANSFER PRINTING PROCESS

(71) We, BAYER AKTIENGESELL-
SCHAFT, a body corporate organised
under the laws of Federal Republic of
Germany of Leverkusen, Germany, do
hereby declare the invention, for which we
pray that a patent may be granted to us, and
the method by which it is to be performed,
to be particularly described in and by the
following statement:—

The present invention relates to a process
for printing sheets or sheet-like structures,
consisting of synthetic or partially synthetic
polymeric materials, in accordance with the

transfer printing principle, which is
characterised in that dyestuffs of the
formula
HzN 0 (] ]
YOS
OH O HNR
wherein

R represents an alkyl radical with 2—6 C
atoms, are used,

Preferred dyestuffs to be used are those of
the formula I which contain an alkyl radical
which is branched at the a-carbon atom,
that is to say those in which R represents,
for example, an isopropyl, sec.-butyl, tert.-
butyl, I-methyl-butyl, 1-ethyl-propyl, tert.-

pentyl, 1,2-dimethyl-propyl, 1-methyl-
pentyl, I,I-dimethyl-butyl, 1,2-dimethyl-
butyl, 1-methyl-1-ethyl-propyl or 1,2,2-

trimethyl-propyl radical.

The invention further relates to printing
inks and oprinting pastes for transfer
printing, the temporary supports printed or
impregnated with dyestuffs of this type, and
the substrates which have been dyed with
dyestuffs of this type in accordance with the
transfer printing principle.

The dyestuffs of the formula I to be used
according to the invention are known or are
accessible by customary methods. However,

they have hitherto only been used for other
purposes.

Thus, for example, the dyestuff mixtures
obtainable by reacting diaminodihydroxy-
anthraquinones with acetaldehyde are used
for dyeing acetate rayon from an aqueous
bath (French 700,022).

The dyestuff mixtures obtainable by
reacting the quinoneimine of 4,8 -
diamino - 1,5 - dihydroxy - anthraquinone
with phosphorous acid esters. are also used
for dyeing synthetic fibres from an aqueous
bath (DOS (German Published
Specification) 2,100,384).

The dyestuffs obtainable by reaction of
dinitrodi - hydroxy - anthraquinones with
alkylamines (C,—C,;) and subsequent
reduction are used for dyeing synthetic
fibres from organic solvents (DOS (German
Published Specification) 2,238,399).

The compounds obtainable in the same
manner or by reacting
nitroaminodihydroxy - anthraquinones with
alkylamines are used as starting materials
for halogenation to give blue disperse
dyestuffs (DAS (German Published
Specification) 1,130,951).

The transfer printing process is generally
known (compare, for example, Colour
Index, 3rd edition, Volume 2, page 2,480)
and is described in detail, for example, in
French Patent Specifications 1,223,330,
1,334,829 and 1,585,119, In this process, so-
called temporary supports, which are
printed with suitable printing inks, are
brought into close contact with the
substrate to be printed, whereupon the
dyestuff is transferred from the support onto
the substrate, under the action of heat and
optionally of pressure.

Temporary supports which can be used
are sheet-like structures, such as paper,
“Cellophane”(Trade Mark), cotton fabric,
linen fabric and metal foils. Paper is
preferred.

The printing inks can be printed by
customary printing processes (relief
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printing, planographic printing, gravure
printing or screen/film printing).

The composition of the printing inks
depends on the nature of the substrate, of the
printing process and of the support and on
other factors. In general, they consist of a) a
dyestuff of the formula I, b) a binder, c) a
solvent, d) optionally a thickener, e)
optionally fillers and f) optionally a
dispersing agent.

Binders which can be used are, depending
on the printing process, products which dry
chemically and/or physically, such as are
customarily used in textile or paper printing.

Thickeners which can be used are, above
all, those products which already cause a
significant increase in viscosity at a low
concentration.

Suitable dispersing agents are non-ionic
compounds, such as alkyl polyglycol ethers
and alkylphenol polyglycol ethers, as well as
anionic compounds, such as naphthalene-
sulphonic acid/formaldehyde condensation
products, lignin-sulphonates and sulphite
waste liquor products. The nature of the
solvents depends very greatly on the nature
of the printing process.

Particularly suitable printing processes
for the preparation of printed paper

temporary supports are gravure printing and.

rotary screen printing.

Suitable substrates are, preferably, sheets
or sheet-like structures, such as non-woven
fabrics, felts, furs, films and, above all,
fabrics consisting of synthetic or partially
synthetic material, in particular of aromatic
polyesters.

Further suitable substrates are cellulose
fibres which have been partially modified
chemically (for example according to DOS
(German Published Specification)
2,417,774) and cellulose materials which
have been impregnated with crosslinking
agents and pre-dried (for example according
to DOS (German Published Specification)
2,502,590).

Clear blue prints with good fastness
properties in use, for example good fastness
to light, are obtained on these substrates by
the process claimed, especially with the
dyestuffs containing branched alkyl
radicals, which are preferably to be used.

Example 1

A) 75 g of 4 - isopropylamino - 8 -
amino - 1,5 - dihydroxy - anthraquinone,
50 g of an anionic dispersing agent, for
example a lignin-sulphonate or a
condensation product of naphthalene-
sulphonic acid and formaldehyde, and 100
ml of water are mixed and converted into a
finely dispersed form by grinding for 10
hours in a ball mill.

The dispersion thus obtained, containing
about 30% of crude dye, is stable to storage.

B) The aqueous dispersion obtained

according to A) can be processed to a
printing paste as follows.

50—200 g are made into a paste with 400 g
of a 10% strength carob bean flour ether
thickener and 550—400 ml of water.

C) A paper is printed with this printing
paste by the gravure printing process. If this
paper is pressed together with a textile
consisting of polyester fibres for 15—60
seconds at 200°C, a strong blue print is
obtained.

Example 2

A) 50 g of 4 - sec. - butylamino - 8 -
amino - 1,5 - dihydroxy - anthraquinone
are made into a paste with 5—10 g of an
emulsifier mixture consisting of ethoxylated
nonylphenol (4—12 mols of ethylene oxide)
in water. 10 g of ethylcellulose N 4
(“Hercules” (Trade Mark) Powder) and
30—40 parts of a maleate resin, which has
been prepared by a condensation reaction
of colophonium with maleic acid, are
added. The mixture is kneaded at 80—
100°C for about 2 hours and then ground on
one of the customary mills. A fine-particled
dyestuff powder is obtained.

B) 200 g of the dyestuff powder obtained
according to A) are added to a mixture of
730 g of ethanol, 50 g of ethylene glycol and
20 g of ethylcellulose N 22 (Hercules
Powder), whilst stirring.

C) Papers can be printed by gravure
printing with the printing ink thus obtained.
Textiles consisting of cellulose triacetate,
for example knitted fabrics, can be printed
from these printed papers by the transfer
process and strong biue prints are obtained.

Example 3

75 g of 4 - tert. - butylamino - 8 -
amino - 1,5 - dihydroxy - anthraquinone
are finely dispersed in a ball mill, together
with 50 g of a condensation product of
napthalenesulphonic acid and
formaldehyde and 100 g of water. The
dyestuff dispersion thus obtained is stirred
into a thickener which of 21 parts of water, 7
parts of diacetone-alcohol, 41.3 parts of
“Microdol”(Trade Mark) extra (natural
calcium magnesium carbonate), 0.2 part of
sodium hexametaphosphate, 0.5 part of a
naphthalenesulphonic  acid/formaldehyde
condensation product, 8 parts of 3%
strength “Bentone” (Trade Mark) EW
(swellable clay) and 12 parts of Acrylate
Binder DA (50% strength solution of the
ammonium salt of a polyacrylate in 33%
strength aqueous ethyl alcohol. The
polyacrylate is a copolymer consisting of
609 of acrylic acid ethyl ester, 25% of
metacrylic acid ethyl ester and 15% of
acrylic acid).

This printing paste is printed onto a
temporary support, preferably paper with a
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weight per square metre of about 60—80
g/cm? and a Cobbg, value of about 80, using
screen-printing stencils or rotary stencils. A
smooth print is obtained.

5 Textiles consisting of polyester can be
printed with the paper thus prepared, by
bringing the textile into contact with the
paper for 15—60 seconds and heating the
two to temperatures of 190—200°C. A blue

10 transfer with good fastness properties in use
is obtained. In addition to the
abovementioned dyestuffs, the compounds
listed in the Table below are also
outstandingly suitable for the process

15 according to the invention:

Table: Dyestuffs of the formula
HzN 0o OH
!
OH O HNR
No. R Colour shade
1 ethyl blue
20 2 propyl ”
3 butyl ”
4 2-methyl-propyl ”
5 pentyl »
6 1-methyl-butyl ”
25 7 l-ethyl-propyl ”
8 2-methyl-butyl ”
= 9 1,1-dimethyl-propyl ”
10 1,2-dimethyl-propyl ”
11 3-methyl-butyl ”

30 12 2,3-dimethyl-propyl ”
13 hexyl ”
14 l-methyl-pentyl ”?
15 l-ethyl-butyl ”
16 2-methyl-pentyl »

35 17 1,1-dimethyl-butyl »
18 1,3-dimethyl-butyl ”
19 4-methyl-pentyl ”
20 3-methyl-pentyl ”
2t 1,2-dimethyl-butyl ”

40 22 Il-methyl-1-ethyl-propyl ”
23 2-ethyl-butyl ”
24  2,2-dimethyl-butyl ”
25 1,2,3-trimethyl-propyl ”
26  3,3-dimethyl-butyl »

45 27 1,1,2-trimethyl-propyl ”

WHAT WE CLAIM IS:

1. A process for printing a sheet or sheet-
like structure comprising of a synthetic or
partially synthetic polymeric material in
accordance with the transfer printing
principle, in which a dyestuff of the general
formula

OH

|

SO

OH O HNR

HzN (o}

in which R denotes an alkyl radical with 2 to
6 carbon atoms, is used.

2. A process according to claim 1, in
which R denotes an alkyl radical which is
branched at the a-carbon atom.

3. A process according to claim 2, in
which R denotes an isopropyl radical.

4. A process according to claim 2, in
which R denotes a sec.-butyl radical.

5. A process according to claim 2, in
which R denotes a tert.-butyl radical.

6. A process according to claim 1, in
which the polymeric material is an aromatic
polyester.

7. A process according to claim 1, when
carried out substantially as described in any
one of the Examples.

8. A sheet or sheet-like structure
comprising of a synthetic or partially
synthetic polymer material when printed by
the process of any of the foregoing claims.

9. A temporary support for transfer
printing, when printed or impregnated with
a dyestuff as defined in any of claims 1 to 5.

10. A printing ink or printing paste for
transfer printing containing a dyestuff as
defined in any of claims 1 to 5.

For the Applicants,
CARPMAELS & RANSFORD,
Chartered Patent Agents,

43 Bloomsbury Square,
London,

WCIA 2RA.

Printed for Her Majesty's Stationery Office. by the Courier Press, Leamington Spa, 1980
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.
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