I ngedtt on-bel ongs to the field of trans- fer printin

textfl e materials, and contenpl at es new hne usef ul transf er pr|nt|ng
substrates in sheet or web form It further contenplates a‘trans- fer
printing nethod for the printing of designs or other distinguishable marks
on cel lul ose containing or nitrogen containing textile fiber products, for
exanpl e such as cotton, regenerated cellul ose (Rayon) and fiber bl ends or
bl ended fabrics of these cellulosic materials with other natural or

TR@E,ER PRI NTI NG SHEET AND TRANSFER PR NTING OF T L\%/ATERI ALS Th| s

synthetic fibers, particularly polyester, and of wool, silk and polyan1des

The transfer prlntlng sonetines also called dry thermal printing or gas
phase printing, is a nmethod basically known to the nman skilled in the art,
and the principles thereof are disclosed in, for exanple, French patent
specifications nos. 1,223,330 and 1,585,119 which are incorporated herein
by reference. In this nethod, an M/ cd

Sl-1444 09. 11.84 2- auxiliary support, preferably a paper, nanmely the
trans- fer sheet which has been printed in the desired design with one or
nore suitable dyestuffs, is contacted by its major surfaces with the
material to be printed. At tem peratures of from 160 to 220C, the
dyestuffs are trans- ferred fromthe transfer sheet to the textile naterial
since the prior art uses dyestuffs having such a high

TRANSFER PRINTING SHEET AND TRANSEER PRINTING
OF TEXTILE MATERIALS -

This invention bélongs to the field of trans-
fer printing, especially of textile materials, and
contemplates new and useful transfer printing substrates
in sheet or web form. It further contemplates a trans-

~ fer printing method for the printing of designs or other
distinguishable marks on cellulose containing or
nitrogen containing textile fiber products, for example
g . such as cotton, regenerated cellulose (Rayon) and fiber
blends or blended fabrics of these cellulosic materials
with other natural or synthetic fibers, particularly
polyester, and of wool, silk and polfamides.

The transfer printing, sometimes also called
dry thermal printing or gas phase printing, is a method
basically known to the man skilled in the art, and the
principles thereof are disclosed in, for example, French
patent specifications nos. 1,223,330 agd 1,585,119 which
‘are incorporated herein by reference. In this method, an
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vapour pressure at the tenperatures of the*nethod that their vapour

over ¢omes™i n reasonabl e tine periods and in the necessary amounts the

di stance between the transfer sheet and the textile substrate. The
dyéstuffs used in this known nmethod are typically dispersion dyes having a
relatively |low nole- cular weight; these dyestuffs have however appreciable
affini'ties only to synthetic fibers, particularly poly ester and

| fi t { —
POLLERLA ¢ TaBELR1aby ! oiboke, AN o Yndl Whiely O ABMRS.
wool or silk. fetgaheehDWBcahahaWebgnm<apxntﬁ&s;nvtheﬁﬂe§xr¢® gesignpl e
.al'so subli mahj gy ”@Me%ge{n@%‘c SWitAm % fé:ati.?rh&ité@g@é'l‘lﬁl pegssure

(vacuum) better than under the nornal eric pressure
possi bi | i ty cBAI®®rABFERCRSt Widhytde ﬂaﬁ-‘(ﬁ?lﬁtl |f§t% exirtedve, A’én%leli‘r does

not yet perm)%ei'i@uk'ég ek E&‘Bﬂf twmt teeldagase ﬁfié'd&%%fé’féﬁe 'E@énexarrpl €
reactive dyestuffs, sul fur_ dyestuffs, plgnents I ke #%i% ani nes, etc.

nanel y dyestuﬁ?%rﬁﬂlgﬁoﬂaﬁHSttE@néﬁﬁqlﬁﬂ?etﬂﬁPlﬁﬂF(ﬁe¥ ateptabi ng
car bi nol base§m@6tend prible adteulsds GRidtut i Haviid ofuch dyehighfs M/ cd

SI-1444 09.11,84 _ e
concerned, doBAPRBE PEEBRYES AE hSSSRREFARISRS @F | he b Lot s thg
textile naterthélrnvabOutronﬁhubmes in reasonable time periods and in
) the necessary amounts the distance between the transfer
sheet and the textile substrate.

The dyestuffs used in this known method are
typically dispersion dyes having a relatively low mole-
cular weight; these dyestuffs have however appreciable
affinities only to synthetic fibers, pariicularly poly-
ester and polyacrylic fibers, but not for cotton and
other cellulose containing fibers as well as nitrogen
containing natural and synthetic fibers such as wool or
silk.

Higher molecular weight dyestuffs, which are

in principle also sublimable, may be transferred by the

\_/ | application of negative pressure (vacuum) better than
under the normal atmospheric pressure, but this
possibility can normﬁlly not be used since it is too
expensive, and it does not yet permit the use of
important cellulose affine dyestuffs, for example
reactive dyestuffs, sulfur dyestuffs, pigments like
phthalocyanines, etc., namely dyestuffs which cannot be
sublimed.

- The use of the corresponding carbinol bases
instead of the dyestuff salts, when cationic dyestuffs

Mo/cd ' SI-1444
. 09.11.84

€



met hod whi cFig known t® be an advant dgeous, technically progressive "
nmet hod.* It I ready been tried to enharice the affinity of the cellul ose
for the nenyj'omed dyestuff classes, nanmely those which can be transferred

at higher tenperatures via their vapoud phase, by certain pre- treatnents.
These pretreatnment nethods can be ranged in three classes: a) resin
pretreatnent; b) chemcal nodification of the fiber, and c) treatnent of

the fabrics with a solven; for dispersjion dyes. However, experinents with=
al | these 398 KONRITRRE Rt rEeEPtEs FﬁetH§°B}BEbF€dPEﬁ&§othroughggﬂj
t he tFChmﬁylidﬂdgéid&ﬁtéiﬁiﬁ@pe@ﬂtﬁgﬁnﬁ?bédibasiPFQEFBﬁ!gh%EQSVGDiencfsih
exanpl es uch i.ncqnveni.ences are, the_ (upcontroll able rradgti on of the
Couch. and ARSH MG L4, JOFE €0 op  p o8 8BLRGe0RS -t ke BRIZALING of ¢ he
subsequentprogtessiarke dethadi ng. The chemical nodifi- cation of the fiber
materials is non sensical (since cellulose fibers should be maintained),
very expensive and nodifies al so physical properties of the fiber often in
undesired directionsit has fakbrerdygcbeen thiedr tat enhaneeetbemmonl y

unsati sfa RYAE 't e ; t PEEaS ks f on which

mi ght be %ﬁ%ﬁ%ﬁ%%-%eﬁ%ﬁ?f | E6rpEfieoHELLiBACH] aYRELGTE.

i nsuf fi ci SHAgSERnaARELHIthoRe whigh can be transferred at higher

Sl - 1444 O0%ehbe¥htures via their vapour phase, by certain pre-
treatments. These pretreatment methods can be ranged in
three classes:

@

a) resin pretfeatment: _

b) chemical modification of the fiber, and

c) treatment of the fabrics with a solvent for
dispersion dyes. i

However, experiments with all these three methods have
not resulted in the expected break-through of the

technique Since the corresponding method has too many
incohvenientes;examples of such inconvenience$ are the
(uncontrollable) degradation of the touch and handling,
the unsatisfactory fastnesses and the impairing of the
subsequént high~-grade finishing. The chemical modifi- _
cation of the fiber materials is non sensical (since -/
cellulose fibers should be maintained), very expensive
and modifies also physical properties of the fiber often
in undesired directions. The fastnesses of the
printings are commonly unsatisfactory.

Also the method of the pre-swelling of the
cotton which might be promising by itself could not be
‘introduced due to the Lngufficient fastnesses of the

Mo/cd ' SI-1444
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al ready been di scussed. Whereas at the ‘gas phase transfer

t he

-4; printings, since only limted dyestuff ‘cl asses can be used, as hags=
must be transported by diffusion and sublinmation over the distance betweeh
the transfer paper and the textile substrate which is a relatively slow
process, there is another transfer nethod chl4 ed sol vent transfer wherein
the dyestuff is transferred after its liberation fromthe paper
dlffu$L9n t hrough a sol vent phase. One of these known nethods is the
Fastran CT process, see, e.g., British Patent No. 1,284,824 (1970) where

water is used peisbingst. sihice wallyod imsitest dmeﬁﬂqfﬂsehassqsecaepbeduc|bIe
results are veph¥e alfgk cuh% gr@%& H%gﬂ‘ dis carried out in a
not 'S

con- tinuous mannef her netho

by a

ass of the solvent transfer

processes is the nelting transfer nethod, and t he nost inportant woul d be

the "star printing" procgharaaeOad thd ¢ds Phd¥d fanbres
This process is still carried out on an ndustrlal scal e,

In

913.—ﬂe

2§9e41953)

hi s process,

a rel ease papeftRELi RSt beetraRsperted Pt idif Heier %%$e$“9}%%35??%5|n
bl end. The so ebéalané HQ!thb& @@ﬂﬁéﬁilﬁhéiﬁ%&ﬁ&ibfaysﬁeﬁoahdpfhélng a

| t t 1000C._.Th d t h
A printing | nkCRRBAILFRRERG 5B HPAR L 8 ERiAtIVLy SLOu Pr

ﬁrlnted with

ES®F ansfer

printing tenpethénee;sBahotheth&ﬁmnyfﬁhamqﬂhda|d§nlé&esahventatramsber

Punct ton of "1 nEPsEeta i dieS BB de S dial SPERRCUS "B ISP .,
Nb[cq_ from the paper by a dlffu31on thfﬂugMAm.solvent phase.
U :

One of these known methods is the Fastran CRTM)

process, see, e.g., British Patent No. 1,284,824 (1970)
where water is used as solvent. This method is not
widely used since reproducible results are very diffi-
cult to obtaln when the method is carrled out in a con-
tinuous manner.

Another method in this class of thé solvent
transfer processes is the melting transfer method, and
the most important would be the "star printing" process
according to U.S. Patent No. 2,911,280 (1953). This
process is still carried out on an industrial scale.

In this process, a release papef.is first pre-
pared by coating a base paper with a resin blend. The
so obtained layer is covered_by a second layer com-
prising a résin melting at about 100°C. This second

‘resin layer is then printed with a printing ink whose

binding agent will - remain solid at the transfer
printing temperature. Before the transfer printing, the
material to be printed is pretreated with a developing
and fixing composition selected in function of the dye-
stuff class used on the transfer sheet. The transfer

Mo/cd ' SI~1444
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1‘?’84 -5- printing tenperature i's about 150C, and the contact
préssure-in the calenders is about 10 to 5 MPa. After the transfer, the
textile material nust be steaned, and the resins nust be washed out. A
filrst inprovement of this process has ~beerm ef f ect ed by Dai Ni ppon, see

Net herl ands Patent Publi- cation No. 7,302,988 (1974) where a nodification
of the resin filmleads to a reduction of the transfer tem perature to
about 300C. The contact pressure, hoywever, t rempi.n at about. 15 to 20 -
\Pa, and  RETREING CHRPGESFRRG iPcpboMEsLols Gy SRHding SR this . 7
process. A presderei iprehenealenfierki 4smabloat 19 tHee 15 IMBa.el dafterpr ocess
of the Fabpr, nt, Co ny, , .U K. Paten : (1975). In
this met hodf’h% %’f)%%?g?i(f e?ggs%&ﬁgbg? &3 tﬁl"’?‘ﬁt eé"%ﬁ tbjeafbg%ra?tﬁet]q ,néa%}dﬁk whi ch
contai ns a thedeesimsdmubitsbei wadeheBeoutss tacky at the transfer printing
tenperature and effects the transfer of the dyestuff systemto the textile

material. The transfer printing tenperature is about 60 to 1501C, typically
1001C, and the contach Pisstuimprovemeat offi dhits armaess has e eting

desi gn muste beedidsdyy ! 01 oN2ERbA, | Bet NetBRitaral Uit lpdLC and at a

time period of 30 seconds, or by steam ng, depending %ﬁgg t he pature of the

dyest uf f sy@¥ehen | ¥osn «30R¢ABA. (1R4)o © @& madhfigariom R dheheet

vvh: ch eff elcfézixhefilﬁniéﬁdsSﬁéuhdrbaubﬂﬁkﬁxn oiP e treite fer iteni-he form of
polymer 1s 5£E§E&¥E to about 30°C. The contact pressure, however,
must remain at about 15 to 20 MPa, and the fixing and

washing steps must be also maintained in this process.

a further improvement of this method is the
film release process of the Fabprint Company, see,'e.g.,
U.K. Patent No. 1,496,891 (1975). In this method, a
special release paper is printed will ov printing ink
which contains a binder, and this binder becomes tacky
at the transfer printing temperature and effects the

. transfer of the dyestuff system to the textile material.
The transfer printing temperature is about 60 to 150°C,
typically 100°C, and the contact pressure 2.5 MPa.

After transfer, the printing design must be )
fixed, for example in a transfer calender at 200°C and W
at a time period of 30 seconds, or by steaming,
depending upon the nature of the dyestuff system.

In this method, the polymer film on the
transfer sheet which effects the transfer should be
broken up and remains in the form of polymer islands on
the material.

Mo/cd SI-1444
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the material. M/ cd - - t Sl - 1444 : Jg
09.11.84 . -6- In all these known ﬁethods, t he contact pressure between o
textile substrate and transfer paper, which is necessary to obtain an

effegtive dyestuff transfer, is in the range of from2.5 to about 20 Mra,

and this .high contact pressure cannot be obtained in conventional transfer
equi prent where said pressure is only between 0.5 and 3 MPa. Therefore, the
printeri's transfer installation can no | onger be used in the described

known et hods. Further in \LeINy S necessity
of a polynmer filmon the %%%%%%ﬁ%fﬁﬂf&{@% Z‘%@eﬁlﬁ ansfer to
the textil e mat pnessure hetwesnedanhiles substirateand|transfer tprPeli eri -
al, the requi re”v”ﬂﬁtqlpfise%&é’aeryprﬁé‘td%ir{”%% SPebddin,d agfedtipts t he use
of the offset printing nethod is very difficult or_even coqfletely

i npossi bl e in t%ﬁﬁ%ﬁml%r%é‘é‘ﬁ dangefk £ & %0 ghayt 40 MRant
need for a sinplanhdanthig eidai oot 00 gRsse s\t e e AoV d bt imediuid | on of
even, qualitativel hiﬁw rftorr manée prin- ti rl_rg vﬂéﬁhout néaed for as seci al
pretreatment of TIEEE e i TP AT M RT3 Y BRFSFHOUS t he
need for speci alonigehetwaegn decoratichd3 tMPa heThmrefin £ tdie tpmarstfear’ printi ng
and permitting tie jisfe,0f; £ ol it A0 ahn Ho DRI e i t{ns{er

printing process .
described known methods.

\_/ Further inconveniences of these processes are
the necessity of a polymer film on the transfer paper
which must then, after transfer to the textile materi-
al, be washed out or remains as islands on the materi-
al, the requirement of expensive printing inks, and
the fact that the use of the ocffset printing method is
very difficult or even completely impossible in the
Fabprint process. '

Therefore, there is still an urgent need for
a simple and inexpensive process which allows the pro-
duction of even, qualitatively highpeﬂ%rmance prin~
ting without need for .a special pretreatment of the
o/ cellulose containing textile material and without the
need for special machinery, according to the principle
of transfer printing and permitting the use of a wide
variety of dyestuffs. The transfer printing process
should be maintained since it is an elegant and a
clean process with a minimum of environmental charge.

It has now quite surprisingly buo, found that
the above defined requirements can be ful filled when,
according to this invention, first a transfer sheet
is prepéred by coating a substrate such as paper with
a certain impregnating composition as defined below. A

Mo/db
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' be maintained since it is an el'egant and a clean process with a

MNQ m of environnental charge. It has ndw quite surprisingly brQAfound
that the above defined requirenents can_be fulfilled when, according to
this invention, first a transfer sheef ?s'prepared by coating a substrate
such as paper with a certain inpregnating conposition as defined below. A
Mo/ db 02.12. 86 Sl -1444-c-( -7- printing
pattern or design is then printed on this ﬁoating. Ehe dyestuffs to be . .
used will EFFEAIEPIEIRET Q. OLELE 1B EASPPEIREEE RP I*¥Fen be used Ho/
effect a t ramestfiarg priThe ndyestubfsato het uspdciwilllly ber definest dateaxtil e™
webs or te&&kie articles nade of cellu- lose containing materials such as
cotton, linen,” rege- nerated cellulose as well as their blends-wth
synthetic fibers, especially polyester, and there are obtai ned even

transter printings wdhoytal @P&hékéﬂt Eﬂeetou‘iﬁla%ehh%go_h@% Q¢ st andi ng
n an

properties of cellulosic fibers, In the same manner i n.ohtaining the
sane good &ffeqk & itrarsfes PFrinting onaBpPKmades nodssPecHAlIYnRI®i g,

rubbi ng and ddaita festEBS 69eb8i bt 0geRt 28! airtli 8] elsClaidee o lcRlilal-s such as
wool , synthetic pol yam des and Slli, may, be printed by .the transfer nethod.
Parti cui ar hPa% i99MEAINLiRG RALRHIALE pSPERNEPNGOtHPPN dAPeR /i F§967ed

properties mratdd ad¢klulose as well as their blends with synthetic
' fibers, especially polyester, and there are obtained
even transfer printings without impairing the touch and
the other outstanding properties of cellulosic fibers.

In the same manner and in obtaining the same
good and surprising results as to fastnesses, especially
washing, rubbing and light fastnesses, nitrogen
containing textile materials such as wool, synthetic
polyamides and silk, may be printed by the transfer
method.

Particularly brilliant, nice and deep
printings with still improved properties are obtained
when the textile substrate is pretreated with a fiber
swelling agent which is preferably a dyestuff solvent. ‘
However, such a swelling pretreatment is not compulsory v
for the success of the invention.

Before défining the imprégnating composition
and the dyestuffs to be used, the following should be
noted. Without imparting any limitations to this in-
vention, it is supposed that the dyestuffs are really
transferred from the transfer sheet to the textile mate-
rial, but that the transfer would not be made via the
gas or vapour phase but via another phase since

Mo/cd _ SI-1444
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when the textile substrate is pretreated with a fiber swelling agent which
Is preferably a dyestuff solvent. Howevér, such a swelling pretreatnent i9g
not conpul sory for the success of the i nvention. Before defining the

i npr eégnating conposition and the dyestuffs g o-be used, the follow ng shoul d
be noted. Wthout inparting any limtations to this in- vention, it is
supposgd that the dyestuffs are really transferred fromthe transfer sheet
to theyyextile mte- rial, but that the transfer would not be nade via the
gas or vapour gdies¢ulfifis aire arainsfie et avlsiclc add/bdubbls tantially not

Sl -1444 09. 11. ? lip ebpexgper'u er no%h”9¥§éﬁ %£§E€%§5é£3935§%r mh'Ch

do substantial 'y no e ‘neit nor na errc pres
nor in vacuo. 9B ¥8EMOse that the |npregnat|ng conposition or agent seenB
to be, on one hand, a vehicle or carrier for the dyestuffs, and, on the
ot her hand, a smelling agent for the fibers and, at the sane tine, per haps
al so a fixing agent. for the dyestuffs, when they have been transferred to
the textile material, on or within the fibers. This has a particul ar
i mportance in this invention. The inpregnating agent nust have the
followi ng properties or nust fit in with the follow ng require- nents:

We suppose that the impregnating composition

or agent seems to be, on one hand, a vehicle or carrier
for the dyestuffs, and, on the other hand, a swelling

\,; agent for the fibers and, at the same time, perhaps also
a fixing agent for the dyestuffs when they have been
transferred to the textile material, on or within the
fibers.  This has a particular importance in this
invention.

The impregnating agent must have the following
properties or must fit in with the following require-
ments:

1. It is a substance which must have a melting
point and which is solid at normal room temperatures,

which are up to 25°C and possibly up to 35°C and above, 5&va 60°C.

The melting point should correspondingly be in the range of from 60
to 230°C, preferably between about 80 and 200°C -

2. It should be substantially colorless and
neither have a bad smell nor being toxic as a solid,
a liquid (melt, solution) or a gas;

3. It should not attack the fibers and damage
them, at least not permanently, and should be capable of

being eliminated in a simple way from the printed textile

Mo/cd SI-1444
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1<i§J is a substance wf ch nust have a nelting point and which is solid at ~
normal ‘room tenperatures, wnich are up to’250C and possibly up to 350C and
above, i oW600C. The nelting point should correspondingly be in the range
of from60 to 230'C, preferably betwegn9about 80 and 2000C, 2. It shoul d be
substantially colorless and neither have a bad snel | nor being toxic as
a solid, aliquid (nelt, solution) or a gas; 3. It should not attack the

fibers and dama e the | east ntI and ,shou e capabl e of _
bei ng el i niffk %ﬁ% %I%#ﬂ%?eaﬂﬁy Q?B gaﬁﬁFnP PFé%ﬁqsecﬁg/ ~%Jg
Sl - 1444 09.gdied pafteﬁnferlal mﬁthout any change of the properties of

the printed pattern; 4. It should be a solvent for the dyestuffs. under the

conditions of the transfer printing but should not present any interaction
what soever |ike di ssodutIbnshenld bbead;eiVahtsfar t@np@mﬂahuifau)to about

601C, . d

Che manuf actiIEE ofi¢ CEhLELRE' BF. thi®prahp St bt By Rl OV 10
pol ymer; 5. not M@t namyamhekacneouyvbauﬁbsvawd lsﬂfwlddsmlmcm't acked
by them 6.,{dn stiowl &y €opi kS AL £Fﬁ§EBQEGrEbt gg%B ARt Fd<ics, ol ecul e.

These requirenents_ are, net esge0|a I ¢ conpounds haV|ng at-
| east one nt+q odRML @YW okt$ Mmeheing point} the latter property is

important during the manufacture of the transfer sheet.
It should also not be a film forming polymer;

5. It should not attack the dyestuffs and
should not be attacked by then;

6. It should contain at least_one nitrogen
atom in its molecule.

These requirements are met especially by orga-
nic compounds having at least one nitrogen atom in their
molecule, for example amides, substituted and un-
substituted ureas and thioureas, saturated or Jnsa-
turated heterocyclic compounds having from about 5 to
about 8 ring atoms and containing in their ring at least
one nitrogen atom, a sulfur atom, an oxygen atom, or one
of the groups NH, CO, CH= or CH,, and being optionally N
substituted by one or more radicals selected from the
.group formed by alkyl groups having from 1 to 8 carbon
atoms, hydroxyl groups, amino groups, hydroxyalkyl
groups having from 1 to 3 carbon atoms, phenyl groups,
cyclohexyl radicals, benzyl radicals and hélogen atoms.

Such compounds and more others have also been
described not as transfer aids or impregnating agents,
but as pretreatment agents in the French Patent

Mo/cd ' SI~1444
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nol,ecul e, for exanple am des, substituted and un- substituted ureas a
t hi oureas, saturated or wnsa- turated heterocyclic conpounds havi ng f&ﬁﬁi)
about 5 to about 8 ring.atons and containing in their ring at |east o
nitroegen atom a sulfur atom an oxygen-atlon-or one of the groups NH CO
CH= or CH2, and being optionally substituted by one or nore radicals

sel ected fromthe .group formed . by al kyl groups having from1l to 8 carbon
at ons’;_hydroxyl groups, am no groups, hydroxyal kyl groups having from1 to
3 carbon at onsSpekéfiicagionpdNo.cRGl2866)837 + adircatisis timnzgxllt; attite;ah@n_and

hal ogen at ons. ﬁﬂiaeﬁ %g§ @QQwHErefi rg ggyf S\ {lbed not
as transfer aids—or ngg énatlng agents as pre reatTen. agents in the
French Pat ent pbmpaunds from whom it may select one or moresyomgqunds
09.11. 84 -1 eflaf i NQ Sg Pat£pt; g tdscd™

skilled in thegg%Eﬂmﬁkl %% serle of Qﬁi?éﬁhcoﬁpoun S fron1whom|t
may sel ect onemBFenﬁpeb@o#EGGﬂd§ Qﬁﬁ(Bﬁﬁﬁkﬁ?%ﬁﬁﬁ?qﬁiﬁﬂﬁﬁ|h@V%gents

It is ogce ”Drﬁe‘vérbgeéﬁtﬁ(i- bodledt 6&6% g@snsa%ir@@tl xﬁabﬁ{ @ d¢aeEsbeen
DD o O RaS sk, i sk ah o D5t CLAVEREESE Rt wni on
bring about, ighe meawiofied)pretaeatiient tageritsmb}ym dering abhowe) sinn
Qyost Ut f 5 and. 2ol BHB BEREFTra. SRRIHEY Shdrelraidel o CUSREFFER: ng
textil e substrdyestulfifs, can also be used for other, substantially not
P subliming dyestuffs and, on the other hand, during
~ transfer on cellulose containing textile substrates. 1In
addition thereto, the impregnating substances need not
be present in the textile material but are transferred
during the method of this invention. 1In particular, the
following compounds can be used as impregnating agents
or as decisive components of the impregnating compo-
sition:

Urea and its derivatives such as ethylene urea
and propylene urea; caprolactam, imidazoley2-methyl-
imidazol, N-methylpyrrolidone; N-hydroxy-succinimide,
5,5-dimethyl-hydantoin, nicotinic amide, isonicotinic

o amide, glyoxal monourein, biuret and compounds which
contain at least one of the following moieties: acyl
amido, monoalkylamido, dialkylamido, amino, sulfonamido,
monoalkyl sulfonamido, dialkyl sulfonamido, and acyl-
amino. One or more of the cited compounds can be used
together in the impregnating composition.

It is particularly surprising that it is
possible to use substances as impregnating agents such
as dimethylol urea, dimethylol dihydroxyethylene urea,
and dimethylol ethylene urea which may be condensed
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-‘i-o_n thereto, the inpregnating substances need not be present in the
t Ile material but are transferred during the nmethod of this invention.

ILn particular, the follow ng conpour_l_dé can be used as inpregnating agents
Or as -deci sive conponents of the inpr &natl ng conpo- sition: ,Urea and its
derivatives such as ethylene urea and propyl ene urea, caprol act am

I m dazol el2- net hyI i mdazo] g, N-nethylpyrrolidone, N-hydroxy-succinim de,

5, 5 di ot e Sg0E ChPr bl E8LHBERXATHACwINIOYIY I ife Al 01 V02!

nonour ei n oun cont ai the foll ovmw'
noi eti es: étyishﬁﬁdbethhQaMRyeaﬁé@ dinathilsa Hinpsesaniviak iank £ orkai do,

rmonoal kyl xﬁélééfﬂém ge. pf'%éékxbﬁubicef&@a%d %Chﬁ%ﬂe N Aeigy nore of

the cited corrpoun S can e used"together in the | npre atlng corrp05|t|on
It is part¢%€#h¥$§ssli¥ﬁ‘ﬂl§Pn§hFh&Pn| gkid legs dimpthe & efhst@inces as

InpregnaiIﬁéta®e§£§t$usﬁdaﬁldhnathékoEﬂwwghlﬁalﬂ@éﬁﬂgﬂsdbﬁnagcmyethylene
urea, and dlnethxlol | ene urea w&ﬁ §E§¥>be condensed Qé[ﬁL
Sl - 1444 09tq4cB4 mPrBIﬁPP g2genks or hygroplobing R9ents §ranent

fini shed tisedat| €ransferais élﬁfébtedpmcmwmmc atxiaa armtaerl al is
" preferably ed w_ th_pne urlng taI sts know to the man
skilled in° %@‘;‘éf Be °"L' aﬁg{:& sg'll‘(fi‘l &7 wi ST i s?ﬁlrﬁn%gents such
as touch mbl@wsng agmultaneohydtqrphslfmg pagartting amfl tdredmmtproafisfer is
effected afiﬁpgyinégooc and at a

The impregnating agent or, respectively, the ~.
compounds which are contained in the impregnating compo- v/
sition may be applied as such onto the web or the trans-
fer sheet to be prepared. This transfer sheet is gene-
rally the already known transfer paper. For coating
this paper, the respective compounds may be applied from
the molten state, which is however less preferred, or
in solution or suspension which further contains a
film forming binder. On selecting such a binder, it is
important to find compositions which providé even in
small percentual amounts in the coating composition,
e.g. from about 5 to.30% by weight of the solids
content, a satisfactorily adhering layer; it is believed
that higher binder concentrafion'WOuld impair the effect W/
of the impregnating agent. For the rest, the performing
and achievement of such a coating is known to the man
skilled in the art.

It has been found that'satisfactory transfer
printings are obtained when the thickness of the film
formed by the impregnating cdmposition on the transfer
substrate will be from about 3 to about 50 yum. Best
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transfer printing and crease-proof fini'shing. The inpregnating agent or,
respectively, the conpounds which are contained in the inpregnating conp
sition may be applied as such onto the walg o¥ the trans- fer sheet to be
prepared.” This transfer sheet is gene- rally the already known transfer
paper..¥or coating this paper, the respective conpounds may be applied from
the mikten state, which is however |less preferred, or in solution or
suspensi on whireBults afrer ttypicadriyniobtaided with nthicknesses &f abkodutting
such a binder,. it _is inportant to find conpositions which provide even in
smal | percentaéllgﬁbunts in the coating conposition, e.g. fromabout 5
to.30% by wei ght of the solids content, a satisfactorily adhering layer; it
i's believed that higher qhi Qﬁﬁﬁ gon woul d inpair the effect of the
| mpregnati ng agent. ForT?ﬁ2%§§£? t :?é;égorning and achi evenent of such a
coating is knthe iBpregnatingiqamresition fuxthex centatmingothe fhim
satisfactory en2nihg bindeld ng a{;&mﬂn[ﬁdsm bPket hhekaesesof ohhe film

formed by the inpregnating conposition on the transfer, substrate I.I be
fron1aboﬁt 3 FbggﬂbgFES@Q%B%éggﬁi bg,made by any application method

Sl - 1444 09. 11x86éwn. per se.. - The gradrureptistivi¢ iypfeal tyamplai ned with

thicknesses OLp%Q%%riate. However, still other techniques may be used

coptact tinme of about 3 mnutes. This process variant allows a sinultanezf?i>

such as roller coating, doctor blade coating, spraying,
etc. '

The solvent or the dispersion agent being used
when applying the impregnating composition on the trans-
fer support depends generally on the nature of the im-
pregnating agent and of the binder » present as
well as on the process of the application to the trans-
fer support. Good results were obtained with a solvent
which is a mixture of toluene, xylene and ethanol, and
with a binder which is ethyl cellulose, hydroxyethyl
cellulose, hydroxypxopyl cellulose, cellulose acetate,
cellulose acetate butyrate, cellulose acetate pro-
.'Pi°nate an acrylate or a polyvinyl acetate, or

N mixtures or copolymers thereof. For printing of light
weight materials such as voile, or other materials for
which the touch is particularly sensitive, it may be
useful to use a binder for the impregnating agént which
is a water soluble polymer like hydroxypropyl cellulose,
certain polyacrylic salts or polyvinyl acetates which,
after transfer, may be removed ffom the textile material
together with the impregnating agent by a simple rinsing
step, preferably with cold water.
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{

n* The application of the inpreghating conposition further containing
e filmform ng binder and optionally still other products, on the whole
surfacemny be nmade by any application nmethod known per se. The gravure
printing is for exanple appropriate. mig still other techniques may be
used-such as roller coating, doctor blad coatlng, spraying, etc. The
sol vent or the dispersion agent being used when applying the inpregnating
conposition on the trans- fer support depends generally on the nature o&y
the im pregnating age a resent as wel l=¥as
on the process of the!%ﬂﬁ %#1?%3?%ea??%ﬁsus?grlguﬁﬁﬁgtca&ﬁad results
wer e obtaine&omaﬂhe$:ﬂﬁthythawnmdn¢atednsxsuemsoistpreﬁeeabiylene and

et hanol , a”d s&ﬁo% *@alﬁi%;lea}’é%’é 'r’?:.@éﬁ/ Eeéxjn%SfaPrQiGgi%XeEQ

cel | ul ose, roxypro ose ose ace ul ose 4cetate

but yrat e, ceP denetan e T pr$ldm3§%n:aﬁ Scdimethydhydanpoigyi ny|
acetate, or Rréhll @r UndAMY YARide | NAHLOH - mEQPT aPEbNHENExELbhght nvei ght
mat erials such as vojle, or other nmaterials.for which the touch is

particul arly<¥& Qiﬁﬂﬁmﬁt may be useful to use a binder for the
| mpregnati ng agent mhich Is a water sol uble polyner |ike hydroxypropyl

cel l ul ose, certain pol lic salts or polyvjn acetates which, after
transfer, may be renov %&ﬁﬁ&?ﬁ?t?&ﬁ??@ ﬂ%&é géFSFOEBFﬂgﬁlﬁHPHStHQ

|npregnatlngthgeumdmpateﬂrﬁﬂxrknéssag atepthenepeinbed, wafheeolddyinger .
Mb/ cd if necessary, with a color de51gns%r pé%tggnll 84 known
printing process such as offset, gravure, flexo or

screen printing etc. A
Quite surprisingly, the dyestuffs to be used
are not the so called transfer dyestuffs since they are
substantially not sublimable to the extent necessary in
this technique even in vacuo.
The dyestuffs which will be used in this
invention are selected from those which
(a) do not substantially sublimate under the conditions
of the sublimation transfer printing,
o/

(b) are not or only sparingly water soluble, at least in
the neutral region, and

(c) have thermosol properties, i.e. withstand short dry
heating to a temperature in the range of from 180°
to 210°C and are capable of being fixed in textile
fibers during this heat treatment.

The maximum allowable water solubility is de-
fined as follows: The dyestuff to be selected is
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-13- The inpregnating agent used in nost cases together with the indicated N
systens is preferably epsilon caprolactam nicotinic anide, propylene ure"‘

et hyl ene urea, glyoxal urein, 5,5-dinethylhydantoin, urea, or another

am dé, whi ch may al so be existent in cycllidc form Base papers coated with
t hese conp05|t|ons in the indicated thicknesses are then printed, after
drying-tf necessary, with a color design or pattern in a known printing
proces¥-such as offset, gravure, flexo or screen printing etc. Quite
surpri si ngl y, refidudedsinf 0s 1t soBarusanesus sediumke carhenatsl to afermra

dyestuffs sin agbiale! (o] I ?gﬁg t
ngcessary I n ?ﬁ%&bﬁﬁ ﬁgeuﬁgégye%B}%E§£€EOWE%$JH3&%;fﬁ éhéﬁ%%??%f%% be used
in this |nveniP5h°ﬁr@u§§lBEFeHaVPo#Ptﬁﬁﬁé abgrrt Het akpe adfial |y

subl i mat e under the conditions of the sublimation transfer prlntlng, (b)

are not or only sparingl sol |.east in the neutral I on

and (c) have thernosol §¥8§ah¥F§§“f%% mﬁﬁ:ﬁ%ﬁQﬂﬂjgﬂuﬁtQEﬁ rﬂ%ﬁ+% to.a

tenperature i oftdgestage ela“sselﬁl,l&ﬁnie(lyzl@l@.arﬂmarﬁwiﬁlOdyé)ei ng

fixed in textile ibers aring this jheat t n The nmaxi num al | owabl e
y* o

wat er sol ubi | P g gaDtRrAgy QSnFoFM5ﬁ§ 3F9cyan e%elected i s
Mo/ cd reactive dyestuffs, azo, acid and&:ﬂ&@h&(ﬂ&éﬂtﬁﬁﬁs, etc.

Examples of dyestuffs which may be used are:

r - azo compounds as described in German Offenlegungs-
schrift no. 29 16 137, published 30.10.1980, which are
free from water solubilizing substituents;

- modified copper, nickel or cobalt phthalocyanines
disclosed in German Offenlegungsschrift no. 29 09 012,
published 11.9.1980; and in DE-OS no. 28 42 187,
published 10.4.1980;

- azo compounds based on the coupling product of a diazo
compound with a malonic ester derivative, as shown in
German Offenlegungsschrift no. 27 00 223, published
6.10.1977; -

- anthraguinone compounds, derived from 1,4-diamino

—/ anthraquinone, bearing a substituent in the 2-position
bound via sulfur or oxygen, as disclosed in German _
Offenlegungsschrift no. 28 46 168, published 8.5.1980;

~ and the great variety of dyestuffs 'belonging to
several classes as described in detail in German
Offenlegungsschriften no. 25 24 243 (B.A.S.F.)},
published 9.12.1976, and 18 11 796 (DuPont de
Nemours) , published 6.8.1978.

Until now, it has been considered as abso-
lutely impossible to have such dyestuffs transferred
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refluxed in 0.1 mblar aqueous sodi um carbonate to forma boiling
rated solution. This boiling saturatéd so- |lution nust not have an

optical absorptivity above 30. Such dyestuffs nmay belong to a great variety
(of dyestuff classes, nanely, e.g. the dijgpersion dye- stuffs, anthraqui none
dyestuffs, phthilocyahines reactive dyestuffs, azo, acid and sul rur
dyestuffs, etc. Exanples of dyestuffs which may be used are: - azo
conpounds as described in German O fenl egungs- schrift no. 29 16 137, o
publ i shed 30£6m18R8, swbserJraaIeetfdmxdmrh lvh'telfra@éféﬂd:iilélﬂ%éﬂbﬁgﬁuenf‘%

- nodified c |ck or. cahal t ha ani ne sclosed.in r man

O f enl egungsggﬁrm"l 23“59 1 dtp#}[ﬁ gttcﬁl nt 5%?)’ BRAF DL ES no. 28
42 187, pubItbhedf¢®e4anSmpntimnedxwmthuuhetnn&niwmmdh@rc@@@&rﬁge@roduct
of a diazo c t l.ani ¢ ester derivative, as shown in Gernman
O‘fenlegungsggE?H?ﬁ ﬁg B?% 5%1%23 publ i shed 6.10.1977; - anthraqui none
conpounds, derived from 1, 4-di am no anthraquinone bearing a substituent in
the 2-position bound vig falsf Wee@f N vrs) | &5 €& d e n

O fenl egungsschrift no. 28 46 168 publ?ﬁ%égﬁb §§§980 - and tﬂg gr eat
variety of dgE3LLipBthRraRings Havdng goad kight awarhingbrrdin detail in

German O f ent-eBbRE§S ERGitheeRe20 ca¥5 A p&@v:(d%& vﬁaé'_h )thé)t@féﬁbf& 9.12.1976,

bl'i shed
and 18 11 796h£E¥P°”t gescr gkfab&%é ére prlnte on ‘textile webs of

cellulose, polyamlde or mixtures of cellulose or poly-
amide with polyester in conventional transfer presses in -
the temperature range of from about 160 to 220°C and v/
contact intervals of from 10 to 60 seconds. This result
is particularly surprising since conventional transfer
| sheets érinted with the dyestuffs mentioned above, i.e.
papers not coated with one of the cited impregnating
agents, will not provide under the transfer conditions
defined above, a transfer of noticeable amounts onto the
fibers or the fiber blends even if these materials have
been provided with a swelling agent.

As described above, the invention comprises
two steps. The first step is the coating of the trans-
fer base paper with a impregnating composition which is W
then, in the second step, printed with a printing
pattern. However, it is also possible to get the same
result by a one-Step procedure. In this embodiment of"
the invention, the use of gravure printing which is nor-
mally used to print the color pattern, is generally no
longer possible. The one-step procedure consists in
combining dyestuff or dyestuffs and impregnating agent in-
to one composition which further contains of course the
other auxiliary agents such as film forming binder,
solvent, viscosity controlling agents, etc. This

Mo/cd ' ' SI-1444
09.11.84




Until now, it has been consi dered as abso- ‘lutely inpossible to have such -
dyestuffs transferred M/ cd Sl - 1444
09.11.84 -15- fromone substrate to another in transfer cal enders; in

i the publications cited above, the trangfgr printing is therefore not
mentioned*wi th one sole word or descri bed é per haps possible. It has been
very surprising to state that brilliant printings having good |ight,
washi g~ and rubbi ng fastnesses can be provided when the transfer sheets as

described above péanég,q?ggl{:%ée (},?;' EYNOLN d%@;%é_,ﬁ{“dilf He

m xt ures of cel? ose or I'n conven
transfer pr ess&a$hcth§anéﬁ9§rah€¢§ raﬁge Sf p@m%bdlhe res i tgsfend

contact intervaigedt 1§0&&Qr591§0f§egen%%ovwe% WERY la II%Méé %‘-ﬁ!ﬁs

‘'sur pri sing S|nce conventional transfer sheets printed wth the.dyestu
menti oned above'Rick 95%5§¥§eﬁ6tacBéEBdtWFPﬁfGﬁeﬁﬂ*%ﬂu?ﬁnqhﬂiqﬂﬁﬁﬁ&ﬁﬁﬁqng

-agents, will nosuaﬁoauﬁlewﬁsercbaelhgama E:o@@i@'tt e Rlivaed aROME, 2
transfer of notlc abl e anoupts ber,s or the flb%{ bIends even i f

these material s %%eﬁeﬁ?BV|dgdpﬁFFﬁc& laxdy 999 SIRL dcri bed
above, the inveathbevednphéneshéweleape. coae ing gorgirdEedss d v asialg rgf of

- f h h h i
the second st et T ECEoup R SEBPPrPFng S eRe e ARy adhmey "
possi bl e to getdiseussed above.

kQ‘ Since the amounts of the combined composition
to be applied to unit surface of the transfer sheet
are well in excess over the amounts which can be printed in
gravure printing, other printing processes might be
selected, in particular the screen printing.

The invention further contemplates a printing
ink, especially screen printing ink,'fbr its use in
printing of the basic transfer sheet as described above.
This printing ink of the invention contains one or more
impregnating agents as described above in a solvent, one
or more dyestuffs, and one or more binders to fix the
components of the ink on the transfer sheet.

This printing ink which makes possible the
one-step preparation of the transfer sheet, provides a
technologically simple process and in addition the
advantage that only such portions of the transfer sheet
are coated with imprégnating agent where there is also a
dyestuff, and this technique is of course material saving.

The binder which should be a film forming one,
may be selected from those used for the two-step
process. It is intended that the binder is during
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éig%lf by a one-step procedure. In this enbodi nent of the invention, the
use of gravure printing which is nor- mally used to print the color
pattern, is generally no |onger possihle. The one-step procedure consists
in conpining dyestuff or dyestuffs and % npregnati ng agent in- to one
conposi tion which further contains of course the other auxiliary agents
such as filmform ng binder, solvent, viscosity controlling agents, etc.
This M/ cd 1444 09. 11. 84 - 16-
conbi ned CBﬁBBngFORrFQtt"RgHHSF rﬂre(f'gsy a”h&.sd‘}F’o’n ‘?’h%e'b%a c transfer '*,f

sheet. In thassfeseedt ho bhe textddsf matsheisl, angbrchat lanyirst provi ded
with a rel @gﬁﬁﬁ%@&bﬁgb‘i’ﬂh‘& %%rﬁ“ﬁ%eé £oll Y #fﬁ@%xfrtl{@té&eilé he

dyestuffs. eaSe coati y consi st o .g. a silicone
resin. A pmateriadsl yTgsoetorlrl@mm m@memme}pt oetlmaee coating
conpri ses &iEQéi:!LB ﬁEyaBQU 15 sHGA Qﬁ}ﬂclff n {&mb {RE £05%L | N9
agents di scussed a Si nce 't he anounts e |ned conposition to be

applied to unit surface of the transfer sheet are mell i n excess over the
amounts whi ch can be-phksete@ isthadlla\dicturi¥d 8 # NS ndd P efhI6h i@y processes
m ght be sel ected particul ar fhe screen rinti nve ion further
contenplatégsﬁ ﬁPFﬁPFﬁ&ntnkl @?pé&i f%%#ﬁﬁ} ??s use in
printing ofot bebyaeeﬁghltan&fe@ex&iwttcﬁ&t@%ﬂ&mcbme cd’:htenpra:ﬂtr ng ink

of- t he |nv€ﬂ£|891gggggrggkone or nnre

- choice of binders which form films as "soft"
as possible;

- addition of substances which lower the
cohesion of the film at normal temperatures (organo--
silicon compounds, fatty acid derivatives) or which
become effective at higher temperatures (temperature
sensitive organosilicon compounds; solid compounds which
react in molten state to the formation of antifilming
agents);

~ = use of heat unstable bihders; at the trans-
fer temperature, there is in this case no longer any
binder; : _ (N

- addition of compounds and/or selection of
such binders which have an increased affinity to the
basic transfer paper,'since the binder will undergo a
partition under ﬁransfe: conditions between the two
substrates, namely'textile and basic transfer sheet,
according to its respective affinities,
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| mpregnating agents as descri bed above in a solvent, one or nore dyestuffs
and one or npre binders to fix the conponents of the ink on the transfer =
sheet. This printing ink which nmakes possible the one-step preparation of

t he tfansfer sheet, provides a technol og+cadBly sinple process and in

addition the advantage that only such portions of the transfer sheet are

coated with inpregnating agent where there is also a dyestuff, and this

technigtie is of course material saving. The binder which should be a film
form ng one, may be seﬂexikﬁi¢h®m¢eh@ﬁetheeuWOustepeOtmﬁhstQpep$66@55 | t

s intended th

S 1444 06 11 FocEES LRl diefek %‘E? n?lgégg oPrerazily on the alread¥ent
transferred tOQﬂﬁﬁﬁkga|9¥iﬂ#&¥9|%@St%haathaﬂsaﬁ¥ theast desdgedi WeEK-woul d
not forma f|Imdyattnqﬁéngﬂéig{gﬁegé@hnlahe hablawtngnmgasueeadwhnchggo
into this dlrectlon may, éﬁﬁ) I ndi vi dua é onblnatlon yse
smal | amounts ﬁqﬂﬁﬂlmﬂﬁ %ﬁ%ﬁ?u%?eEEfFFBF n?“1Y & °FPORPSt98n55°
preferabl ? fromHe ttraibfedysheeghirer ptoviaddt witheimpragnaclings agentant
of the prlrnl n mfilnms_as . soft

h f b d
possible; - ﬁﬁl %&§%8%§5§¥U%s 4 eﬁﬁf¥gm§Pttﬁgs8oﬁgsﬁgﬂlgfapﬁérﬁ%%nen

nor mal terrper atoﬁ as. miod pfieat ion i cbndgespofifidfretaflibezsi bydexicesisi ves) or
whi ch impregnating agent.

It has been found, that the penetration of the
printing pattern into the textile structure is so much
deeper the more impregnating agent has been coated onto
the transfer paper.

This is an important advantage of the new
process compared with the conventional sublimation
transfer printing where the penetration can only be

- controlled by expensive machinery, such as vacuum
calenders or gas stream machines or, in a relatively
insignificant manner, by the selection of special dye-
stuffs.

It may happen that the amount of impregnating
agent on a transfer paper is just not sufficient for a
certain application purpose. It has now surprisingly be
found that, in such cases, it will be sufficient to
- improve the penetration when an already printed tranfer
paper is afterwards overcoated with additional im-
pregnating compositidn containing one or more of the
above mentioned impregnating agénts and 8 binder in aqueous or
organic solution or dispérsion, and drying thereafter
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m&sg%?effective at higher tenperatures (tenperature sensitive
organosi |l i con conpounds; solid conmpounds which react in nolten state to the
formation of antifilmng agents); - ws@9of heat unstable binders; at the
‘trans-™fer tenperature, there is in this case no |onger any binder; -
addi ti on of conpounds and/or sel ection of such binders which have an

I ncreased affinity to the basic transfer paper, since the binder wll
undergo a pahe iapplhieddecatingsf eForotliisi wse barweeri s Hde wo substrates,

namel y texXtdLe Ak daSregRReIRG aBRRY, BREALObNGE ik fESPoCtive N

affinities -1444 09.11.8
-18- The cheitéimgthyhbydapsoist ep alsa hivemngost apsyuktmcess Wi I I therefore

depend prinarily on tfﬁiéjﬁéégibﬁihik Eﬂp&ﬁb@%‘%&é'ﬁﬂéﬂﬂﬁﬁll #fq their
desired work- | oad. The gne-step tec has .not only the a vantage to

save i npredfensay bifentofi the EHP9GFHO9 ﬁBP-tsl dRyeptiote &spRSidllheet are

provi ded Wéftxééwmr@iaﬁﬂtflg@ﬂtﬁhﬂ/@l erezcoa tingt alsnn@;tes;texfj but also to
avoi d any rlsk of nDdl écatton of d estuff fr fi.bers excess

i mpr egnat i g™ 1tp$5 168 r}XUHH CERRingha ?ﬁéFWaﬁ of the printing
pattern i nte:vérhfessaxt |Tmlstcwtubetmagsmayuthede€m blee caxnEidduagnat i ng

agent has heen qoafed 0t o é{‘ﬁp LaRgl§LeRarer.

The process of this invention provides, in
these two embodiments, the excellent and surprising re-
sults already discussed above. The color strength of the o/
printings may now still be improved together with the
fastnesses when the textile material is pretreated
before the transfer printing with an agent which
improves the dyesﬁuff pickup.

Such agents or compositions which méke the
fibers more receptive for the dyestuffs and which have
an affinity thereto may generally be found among the
substances which have already been described above as
impregnating agents. Preferably, the same substance
will be used as a textile material pretreating agent and
as an impregnating agent for the transfer printing of
this invention, e.g. epsilon-caprolactam. Small amounts
of polyethylene glycols and polypropylene glycols, about
5% by weight thereof, as well as their mixed condensates
have been proved particularly appropriate for the pre-
treatment of cellulose containing substrates; printings
with higher color depth and good fastnesses and further-
more a better touch and antistatic properties are

- obtained. With these polyalkylene glycols, the washing
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conventional sublimation transfer printing where the penetration can on

be controll ed by expensive nachinery, such as vacuum cal enders or gas
streénrnaghines or, in arelatively insi @0 f+4cant manner, by the selection
of 'speci al’ dye- stuffs. It may happen that the anount of inpregnating agent
on a transfer paper is just not sufficient for a certain application
purpos® It has now surprisingly be found that, in such cases, it will be
suf ficient toofnphsvprum¢e@em&hsﬂnaﬁe\mayrhﬁrEQIQQMq pamdteuiSréﬁfer paper
S Lerwar ds caYeheaan Aty Ul iR\ ddin ! EEAL NG COMPOS! (] OF
containing one or nore o above nerntioned inpregnating agents auid a

bi nder in aqueous or organic solution or dispersion, and drying thereafter

Mo/ cd _ The use of these agentéﬁiQAﬁérQﬁc&iaﬁ fy simpPe the
applied coatin For this yse, urea |is preferred I np natin ent,

but nrcotrnrcwgﬁpde Grt5x§¥$QHﬂﬂﬁﬂqﬁﬁﬂﬂﬁhﬂ IQR)EE%%%nﬁBgdfréﬁgh? Thi s
possi bi | i ty l BBEG!‘&Sp&thflk\@XISEJHdet st ?ﬁ.{&md:istxﬂaﬁftlﬁéﬁ néospﬁhea this

i nventi on, gb % e é?ﬁ al i.ty o his overcoating is not very

| mportant, g I & ﬁ%? * evenness. This overcoating
may therefore be carried out Wth- relatrvely srnple devi ces. The process of
thi s-invention provides

Thi-s is an inportant advantage of the new process conpared with the (i??% .

Th%npretreatment described above can be
carried out by several methods. Preferably, a diluted
solution of a polyethylene glycol in water, e.g. 5% by
weight, is applied on the pad mangle. With a pickup of
100%, such a solution will provide after drying a net
add-up of pretreatment agent of 5% by weight. This
pretreatment can be combined in an advantageous manner
with the normal washing carried out before the transfer
printing. Only one drying Step will be sufficient as
before, if one proceeds in the following way: the
textile material is washed and rinsed as before and then
squeezed to 50% squeeze effect. Then it is pad mangled
with a 10% aqueous solution of the pretreating agent,
again squeezed to 50% and finally dried. This textile
_ material will contain about 5% by weight of the said
— agent. Generally, an amount of 0.5 to 10% by weight of the

dry fabric will give the desired effect.
The pretreatment of the textile material to be

printed with agents which make the fibers receptive for
the dyestuffs, can be used when, by any reason whatso-
ever, the amount of impregnating agent on the transfer
paper will not be sufficient, e.g. should a
particularly deep penetration be achieved.

It may be in some cases interesting to apply
dry impregnating compositions on a material to be
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t ‘two enbodi nents, ®he excellent and surprising re- sults already
di scussed above. The color strength of thé printings may now still be
i mproved together with the fastnesses_when the textile material is

, ﬁretrg@ted before the transfer prinfiﬁé Wi th an agent which inproves the
dyestuff pickup. Such agents or conpositions which nake the fibers nore
receptive for the dyestuffs and which have an affinity thereto may

general ly be found n he _spbsiances _whi ch have,al ready been described
above s’ IR | 4P oetain PBLP e, 45Pols, Rereh Pl R oY) be Loews
.as a textidoatesd aritth jmpregnatiggaggentabdtanocdn primteghatiisng agent for

t he transf i it ing. his LRANEPLLQ®BA € lq| ON+ el actam Snal
anount s oft ﬁﬁfﬁﬁ%@t‘%ﬁiﬁ%l %ﬂéng%gﬂ%r B“%}ﬁegﬁélgw ygﬁig,t%aaso%ut 5% by

wei ght t happdficatsions | wveryhsherti zsansdedetdmess are suffdcientyed

parti cul ardgs;3RPIQpPri gt f L8EoRAE- ak! focee! IHHeG5s ai ni ng
substrat esd;%d'rl ntﬁﬁgis@we?hy?]i ghe? (_:gl girt gzgﬁf@ar@o_?&d ast neag s and
further- At sacands aattBIRHCandThisi Besbod dsoparttiienlardYobt ai ned. Wth

these pol yigldedeans o woipes  16881pakt8enk¥D/shduld be printed on
Sl -1444 09.11. 84 ~~~>~~~

....... alvéay made IRATRERtEa 20Asthe: TARFESE PORSIdoehAatis Ts a
further adGt=ige siffieientsambuhtecdfi Ampréghatingoiagdmse agents is
particularly sinple when the textile material should be permanent finished
As a basic paper which is transformed in two

steps or in one step as described above, to give a .
transfer sheet ready for use, normal paper can be used e
which is fitted for transfer printing and which has a
basic weight of from about 30 to 100 g[m?, typically 40
or 60 g/mz. These conditions are known to the man

skilled in the art.

The transfer printing ﬁay be realized on the
conventional calenders or presses designed for the
sublimation transfer without use of vacuum or carrier
gas. These methods are also known to the man skilled in
the art and need not be described here. An important
advantage of this invention is the fact that already
existent and expensive transfer calenders may be used NA
without transformation.

The textile materials transfer printed by the
prbcess of this invention and also the transfer sheets
have a substantially un.limited storage'time. It is how-
ever recommended to confer the normal high finishing
resin treatment before or after transfer printing or,
should special réasons not recommend such a finishing,
to rinse the textile material with water and to dry it.

Mo/cd ' SI-1444
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bef.ore printing since these products may then be. applied together with the = .
finishing agent. The pretreatnent described above can be carried out by .
several nethods. Preferably, a diIuted_s?%uLion of a pol yethyl ene glycol

mateﬂ, e.g. 5% by weight, is applied on e pad mangle. Wth a .pi ckup of

100% such a solution will provide after drying a net add-up of :
pretreat nent agent of 5% by weight. This pretreatnent can be conbined in an
advant ageous manner W tghy il I SRk RQ ri te 3 transfer
printing. Only one drying stggﬁh f %g gﬁgf?gggnkﬁggﬁiﬁﬁﬁéfyF¥5€$%

proceeds in t‘étf6hﬁoﬁﬁiyﬁiﬁﬁ shretsxef| thiat dpventilongivel and rinsed as

bef or e and t Bed 1904Re” gtk S SGIOPEGeRELAERd Eo0UI0dS DRGkKENBLA] Wi LN

a 10% aqueous solution"qof the pretreating agent, ,again squeezed to 50% and
finally drie@f FRYOMe¥ii8cosmiand LoI¥nPstsnRavinghgaetHuRPIRIGght of the

said agent. w@ehehd and AiHPUWHseneSsbs| 0 RAWWAY proictiised Bdwedronfabric
w il give the deS|r§3§gff%§%. The fretregigent of, the textile material to
be printed wtbf SYetddngh; Qﬁiiy PRLF| hEPErBeWith Vatey My KRSt uffs
can be useﬂ whae, iy apdtemdrhidliinadchener expbasesoand dntemgdewat i ng
agent on the

t ransfer er. wi,l |l not. be sufficLent, e.g. should,a,. .
particul ar | y PASEFeAEMEREn L, Fhf SekrLle maretialsy. in nalR 408 Kaint
i nteresting periagingsdwithhimegrgficabentnpasthessesan a material to be
Mo/ cd Sl -1444 09.11. 84

_ The transfer sheets of this invention there-
fore have the further advantage conipared with the priér

art that more universal fiber classes can be printed.

C

This advantage is very important in the . case of fiber .
blends with polyester fibers since regenerated cellulose.
is often used for this purpose. ,

To print the color pattern on the transfer.
sheet coated with impregnating agent, several printing
processes may be used. The most important are gravure,
offset, flexo and screen pfinting. However, other
printing methods can be applied.
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- inted. To obtain this; a base paper which is only coated with
i np nati ng agent but not printed, is transfer printed on the textile

terial. For these applications, ¥@y short transfer tines are sufficient,
typically 10 to 30 seconds at 170 to 2001C, preferably 20 seconds at 1901C.
This method is particularly interesting when | ocal patterns should be
printed on already nade garnents, and the transfer paper does not contain
sufficient anounts of inpregnating agent. As a basic paper which is —
transforned in two steps or in one step as descri bed above, to give a W
transfer sheet ready for use, normal paper can be used which is fitted for
transfer printing and which has a basic weight of fromabout 30 to 100
g/nm2, typically 402 or 60 g/m. These conditions are known to the man
skilled in the art. The transfer printing may be realized on the
conventional cal enders or presses designed for the sublimtion t ransf er
W t hout use of vacuumor carrier gas. These nethods are al so known to the
man skilled in the art and need not be described here. An- i nport ant
advantage of this invention is the fact that already existent and expenS|ve
- transfer calenders may be used wi thout transformation. The textile
materials transfer printed by the process of this invention and al so the
transfer sheets have a substantially unlimted storage tine. It is how
ever recommended to confer the normal high finishing resin treatnment before
or after transfer printing or, should special reasons not recommend such a
fini shing, .

U

The transfer sheet of th_is in\;enti,on may be pre-
pared by still other methods. Such methods are the
rapid printing in automatic date processing, such as
impact printers with color ribbons or non-impact de-
vices, particular ink jet methods.

Ink ribbons which will give printings to be’
used in this invention, may be prepared from coating
compositions wherein dyestuffs are formulated on
appropriate mixing'devices, such as the three-roller o
mill, together with a mixture of mineral oil and
non-drying animal or vegetable oils, and the homogeneous
mixture thus obtained is used to impregnate the ink
ribbon.

Ink jet processes or other jet methods use
ultrafine dispersions of the active materials in water
or, alternatively, solutions in organic solvents.

Mo/cd SI-1444
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to.rinse the textile material with water and to.dry.it. M/ cd .
SI-1444 09.11. 84 -22- Furthernore, i't has been surprisingly found that/%
the transfer sheets of this invention give brilliant printings on
regeherated cellulose in the formof rayon, viscose and pol ynosi ¢ having
good\rubﬁing, washi ng and l.ight fastnes$es24 Known processes based-on the
swelling of cellulosic fibers with water only re- sult, in spite of high
machi mg- expenses and intensive pretreatnment of the textile materials, in

pale and faint printings_wth,insuffici ent fastnesses. The transfer sheets
of this invention there-FFBFElNavg{’Fh YFL?FH@ Waﬁ’ﬁa@é"@&ﬁérw ith the
prior art-thatfaebtetipni markeksf ohethel dases papere expetial 1ylhEcr advant age
is very inport ' f fibgg. bl .t ol yester fj s, Since
regener at ed ce??%f%giéwﬁsggi ?8%335 ed%?‘c??%t f‘#gip\t%agg%%é ‘I"’lgrseprlimr{’{“!.%)‘-?efreat&%‘il or
pattern on theprefesablyswéth eppregriiatie iimks=edrating cajeph omeviezsins
printing processes; faxybe uhgdn 08 HISLJITAY LaDla Ul A Sendi f set,

fl exo and screen printing. wever, ot her "printing nethods can be appli ed.
Mo/ cd mixed with a solution of the dysistuwffs 09.11.84

in toluene.

The dyestuffs to be used in this invention

have further been selected by simple experiments wherein
K,; transfer supports coated with impregnating agent and
then printed with the dyestuff to be selected, have been
contacted with cotton samples during 30 seconds at 210°C
whereupon the printing results where evaluated. It has
then be found that the penetration of the fabric by the
dyestuff increases with increasing amounts of
impregnating agent on the transfer paper and further
depends on the nature of this impregnating agent. Of
course, the amount of impregnating agent is limited by
economic considerations; a substantially complete
transfer of a dyestuff will be achieved with the amounts
mentioned above, corresponding to an upper limit of 25
to 30 g of impregnating agent per m2 of transfer paper.
The folloﬁing commercially available dyestuffs have been
found to be well suited:

Yellow dyestuffs

C.I. Disperse Yellow 213
C.I. Disperse Yellow 136
C.I. Disperse Yellow 181

Mo/cd SI-1444
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gggg;.- The transfer sheet of thi-s invention may be pre- pared by stil
er methods. Such nmethods are the rapid 'printing in automatic date
p{ocessing, such as inpact printers with color ribbons or non-inpact de-
.vhcespyparticular ink jet methods. Lnk2gicbbons which will give printings to
be used in this invention, nmay be prepared from coating conpositions
wherein dyestuffs are fornmul ated on appropriate m xi ng devices, such as the
three-roller mll, together with a m xture of mneral oil and non-drying.-.
ani mal or vegetabl e Red sdy@stuflig honogeneous mni xture thus obtained is used
to inpregnate the ink ribbon. Tnk jet processes or other jet nethods use
ul trafine dispersions of the active materials in water or, alternatively,
sol utions in organi cCsbl vBhsperke/ 8ed 220
Sl -1444 09.11.84 J Finally, the
dyestuffs may be apﬁﬁled mn?ﬁesttRed Znarkers on the base paper,
especially for corré&tIonDpappusesReﬂhééé felt markers are iInpregnated
preferably with appr | h ol,0 Jgasi ders, which
are dissolved in alco o+ an E é’r‘nl %1&56%1\% tlhgap% tﬁo{?o t eipdyestuffs in
t ol uene. The dyestuffs to be used in this invention have further been

sel ected by sinple eypgsi apakeugisr ei n

C.I. Reactive Blue 6

C.I. Disperse Blue 192

C.I. Disperse Blue 238 W
C.I. Disperse Blue 327

C.I. Disperse Blue 328

_Copper phthalocyanine dyestuff of example 1 of

DE-OS 28 42 187, '

as well as the dyestuffs C.I. Disperse Orange 125, C.I.
Disperse Green 7, C.I. Disperse Violet 64, C.I. Disperse
Violet 89 and C.I. Disperse Brown 21.

Secondary colors can be obtained in the normal
way by the use of two or more of the above listed dye-
stuffs.

This invention is now further illustrated by-.
the following examples which are given for illustrating
purposes only and should by no means limit the present
invention.

In these following examples, all parts are by
weight if not otherwise indicated.
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transfer supports coated with inpregnating "agent, and then printed with the

dyestuff to be sel ected, have been cont'acted with cotton sanples during 30

seconds at 2100C whereupon the printing results where evaluated. It has

thenibe found that the penetration of the fabric by the dyestuff increases

Wi th increasing anounts of inpregnating afent on the transfer paper and

further depends on the nature of this inpregnating agent. O course, the

anountsef inpregnating agent is limted by econom c considerations; a
substantially conplete transégrmg aldy'estuff wi |l be achieved with the

anounts nentioned above, cor +hAg to an upper limt of 25 to 30 g of

| npregnati ng agent per n2 of transfer paper. The follow ng comrercially

avai |l abl e dyestuffs hav?%?rb%i)yr}giﬁ_) bgPY\géﬁggb%e?éwéggggweg,ggqbﬁﬁ S

C.1. Disperse Yellow 21

Mb/ cd

sperse’ Ye spers

3 Yel  ow 181
caprolactam are ground together withq19 ports 9f a loys. Reg

|
‘-

d ffs C 1.3 \ 106 ' @n@ed 346
yestuffs m&iéaﬁiéfa%?4%%§2%§%¥}%%1§2§6§F EFad 46lparts Brsreiaenss

Dyest uf f fromzexarrpl e 1

Bl ue 6

Bl ue dyestuffs C_l. Reactive
0 parts of xylene and 10 parts of ethanol. After a

short time, a mass having a viscosity of about 100 mPa.s
is obtained.

This mass is then applied by means of a roller
blade on a base paper for normal transfer printing
having a basic weight of GO-g/mz, and the composition is
dried. After drying, the thickness of the applied
coating is 15 Jum. '

A printing ink is prepared by milling up 10
parts of the dyestuff C.I. Disperse Red 346 in a ball
mill together with a solution of 10 parts of ethyl-
cellulose N-7 in 80 parts of industrial ethanol. The
milling is continued until the average particle size is
1.5 yum and no particles are greater than 4 Jume. In
this state, the mass has a viscosity of about 39 mPa.s.

This ink is then applied on a conventional
gravure printing machine on the coated surface of the
transfer paper pretreated as'before,'a design is formed,
and the paper-is then dried. In a conventional transfer
printing calender, the coated and printed transfer paper
is printed at 200°C during 30 seconds on a cotton gabar-

"~ dine having a basic weight of 180 g/m2 which has before-~

hand been bleached and mercerised as usual.

A brilliant red printing having really good
rubbing, washing and light fastnesses is obtained which

Mo/cd ' SI-1444
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D| sperse Blue 192 &1. D sperse Blue 238 C.I. Disperse Blue 327 C. I.
DN§p#r se Bl ue 328 Copper phthal ocyani ne dyestuff of exanple 1 of DE-CS 28

4 187, as well as the dyestuffs C 1. Disperse Orange 125, C. |. Disperse
-Green\?, C.|. Disperse Violet 64, C | 270y sperse Violet 89 and C.|1. Disperse
Brown 21. Secondary colors can be obtained in the normal way by the use of
two or nore of the above |isted dye- stuffs. This invention is now further

iIIustrat | e lygtrating
pur poses o%Fy énggﬁwg %?”Ml no nean ﬁ?lgﬁ%f @éﬁsﬂégn Fﬁ&éhb gn In t hess
f ol | owi ngpelaesites, & |pqm=t@3a::elsbydm gnenetrab;oat hotai thej ndl cated.
Mb/ cd fabric. _The properties of th fabrPb wddd PHeldaitd - .. ......
anpl'e In a ? ? 20 parts of pomdered epsi | on-
caprolact&#ﬁ&ﬁet@ﬁbmmfﬂﬁiﬁﬁPR§1WW¥¢910 parts of a | ow mol ecul ar wei ght
ethyl cel lul ose and 40 parts of toluene, 20 parts of xylene and 10 parts of

et hanol . After a short tine, a nass having a viscosity of about 100 nPa.s
Example 2

The transfer printing paper prepared by the
method of the example 1 is printed in a conventional
transfer printing calender at 190°C and a contact time
of 40 seconds on a fabric of polyamide-6.6. A brilliant
red printing having outstanding washing fastnesses and o
good light and rubbing fastnesses is obtained. o/

Example 3

The transfer printing paper obtained according
to the method of'example 1 is printed in a conventional
transfer printing calender on lustrous, bleached viscose
.satin having a basic weight of 95 g/mz. A brilliant red
print with very good rubbing, wash and light fastnesses
is obtained.

Example 4

A basic paper coated according to the method
in the first part of example 1 is then printed with a
gravure ink containing 8% by weight of the dyestuff C.I.
Solvent Blue 36. This transfer printing paper is
printed in a conventional transfer calender during 30
seconds at 180°C on a silk crepe which has been degummed
and bleached beforehand. A brilliant blue printing
having excellent penetration into the fabric is
obtained. '

Mo/cd : ) SI-1444
09.11.84
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Is obtained. This mass is then applied by neans of a roller blade on a base

paper for normal transfer printing havihg a basic weight of 60 g/n2 , and '\{.
the conposition is dried. After drying, the thickness of the applied '
coatiyg |& 15 fum A printing ink is prepagg&d by mlling up 10 parts of the¥
dyest uf f Di sperse Red 346 in a ball mll together with a solution of
10 parts of ethyl- cellulose N7 in 80 parts of industrial ethanol. The
mlling~is continued until the average particle size is 1.5 /umand no
particles are greater than 4 /um In tExamplatB, the mass has a viscosity
of about 39 nPa.s. This ink is then applied on a conventional gravure '
printing machi ne on the coated surface of the transfer paper pretreated as
before, a design is fomﬁirstumht¢@f$epevarsisheﬁsdprenared encenvent i onal

transfer printd &%ﬁ rﬂ@bmiffn@g%fﬁi daRé'mEglh& gsﬁeeps% i s

printed at 200 ng 30 seco on a totton ar - aving a basic
wei ght of 180 lgcem inseed Rk br 20 hpa¥tBeef EFEQEHédOaAdanér@ ri sed as

usual . A bril ljag#s rdasi aorpﬁaﬂm@%@ﬂnrsamyuﬂeeé gHBbERddeVaghieng £aNd
l'i ght fastnesge btalned Which Mo/ c

Sl - 1444 09.11. rt 7 K ot cﬂﬂﬁ%?%ﬂtwﬁ§h conventional transfer printing
on polyester, a particularly deep penetration into the fabric. The-
gpropertles of the fabrlﬁrmere t he

n, an offéet ink is prepared on a three-
roller mill from.28 parts of the dyestuff C.I. Disperse
\,; Blue 327, 85 pafts of the varnish as prepared above, 5
parts of "Aerosil R-972" (fumed silica of Degussa AG)
and 2 parts of a cobalt siccative. AEROSIL is a
Registered Trade Mark.
The basic transfer paper coated according to
example 1 is then printed on an offset printing press

with a design of the offset ink prepared as above.

After drying, the paper is contacted during 30
seconds at 200°C on a conventional transfer printing
press with a tricot of 50% cotton and 50% polyester. A
brilliant blue printing having good rubbing, washing and
light fastnesses is obtained.

Example 6

An offset printing ink capable of curing under
ultraviolet light is prepared on a three~roller mill
from 50 parts of epoxydiacrylate resin (AKZO N.V.) and
20 parts of trimethylolpropane triacrylate, 4 parts of
polyethylene wax, 20 parts of a dyestuff C.I. Disperse.
Yellow 213 and 6 parts of benzyl dimethyl ketal
{Irgacure 651,'Ciba-GeigY) in grinding until the average
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a(%éa"the transfer printing. ‘Example 2 The transfer printing paper prepared:’
by e nethod of the exanple 1 is printed’in a conventional transfer
printing cal ender at 1901C and a contact tinme of 40 seconds on a fabric of
pbl yag de-6.6. A brilliant red print+4 g havi ng outstandi ng washi ng

fast nesses and good |ight and rubbing fastnesses is obtained. Exanple 3 The
transfer printing paper obtained according to the nethod of exanple 1 is
printed in a conventional transfer printing calender on |ustrous, bleached
vi scose 2 partichevisigeailsadinfexdioghttafl b mnand morpattseler by print \w’

with very gQQQtéEblﬂhQQ 4/8%0h and iy I'ASIS195 55 1 3 A AITIGH BExampl e 4 A

basi ¢ pape ted accordi/ng to the method in the first part of exanple 1
is then prlﬁﬁé ‘wWith a gravure ink containing 8% by weight of the dyestuff

C.1. Solvent Blue 36a Btsls% ?a@ié&f %roaq;éaltaagommq t& Examped 1nia
conventional transfer durlnq qbseconds at 180" C on a silk crepe

whi ch has B@gnpﬁégﬁﬁﬁeﬂl rdHend. The pTirting b?ue printing

havi ng excehéﬁneuaeﬂehhame&Hﬁaé)dﬂﬁtéﬁﬁ&létIraﬂﬁﬁapﬁGGUCﬁﬁ@Cdn

Sl -1444 Ogtilié gﬁeets a llght power ‘of 80 w. Cm. B

The sheets are produced with a speed of 6000
sheets per hour. They are printed at 210°C during 40
seconds in a conventional transfer printing press on a
cotton tricot. Brilliant yellow printings having : K_)
excellent light, rubbing and washing fastnesses are
obtained. ‘

Example 7

An impregnating agent is formulated into a
coating mass in the following manner: on a three-roller
mill, 50 parts of epoxydiacrylate resin (AKZO N.V.), 20
parts of trimethylolpropane triacrylate, 4 parts of
polyethylene wax, 6 parts of benzyl dimethyl ketal, and
80 parts of nicotinic amide are ground until the average
particle size is less than 5 Jum and no particle is o
greater than 10 Jum. ~

A base paper having a weight of 60 g/m2 is
coated with this composition; after curing in the device
described in example 6, the thickness of the coating is
about 20 Jume

The printing inks prepared according to
example 6 are now printed on these papers, and the
coating and printing is cured again. The transfer

Mo/cd SI-1444
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- ..28- Exanple 5 First, a offset varnish is prepared.on a three-roller mll

oil apd 28 parts of a phenolic resin sold under the trade nane of "Abertol
KP 330" (hpechst AG. Then, .an offset 43R is prepared on a three- roller
mll from?28 parts of the dyestuff C I. D sperse Blue 327, 85 parts of the
varni sh as prepared above, 5 parts of "Aerosil R 972" (funed silica of
Deguss®‘AG and 2 parts of a cobalt siccative. AERCSIL is a Registered
Trade Mark. Thapers ade alrdre rppiapssd mat&dtm‘:wt dofig65® ofappligestiex t hen

b epared as. afgve Sk 14 Ut £ i Gy R ChekBal 1ACRa0 S cconds

at 2000C on amvxeemﬁcomll traarsfar ;prmltmrg press wi Bhidliantoyedfiow0%

cotton and 509 q‘gse h n d rubbing,
washi ng and | irght %’ nesses’p# %ct)d?gt%\ediﬁ%& Aﬁng? g?@p“ nting ink
capabl e of cuﬁaﬁ}nﬂﬁﬁﬁslﬂnezﬂhtﬂknedqght S prepared on a three-roller
mll fromb50 parts of epoxydiacrylate resin (AKZO N.V.) and 20 parts of
trimethyl ol propane triacrylate, 4 parts of polyethyl ene wax, 20 parts of a
dyestuff C.1. Disperse Yellow 213 andﬁﬁﬁﬂﬂﬂﬂii%f benzyl dimethyl keta
(I'rgacure 651, Ciba-Ceigy) in grinding until the average M/ cd

Sl-1444 09.11. 84 e .
Screen printing ink

K,; A screen printing ink is made on a three-
roller mill by grinding of 60 parts of white spirit, 20
parts of epsilon caprolactam, 15 parts of ethyl hydroxy-
ethyl cellulose and 5 parts of the dyestuff C.I.
Disperse Blue 329. This ink is used to grint on a
conventional flat screen printing machine a base paper
for thermo printing. The paper is transfer printed in a
currently used transfer printing press on a cotton |
fabric at 220°C during 40 seconds. A turguoise blue
printing having very good rubbing, washing and light
fastnesses is obtained. |

Example 9

Pretreated cotton

A cotton  gabardine having a basic weight of 180g/m2
which has been pretreated by bleaching and mercerising is padded

with a 5% by weight aqueous solution of epsilon~caprolactam until a
pickup of 100%Z and then dried on the tenter frame.

A coating composition is made according to
example 1, and a current transfer printing base paper is
coated with such amounts of impregnating ink composition

Mo/cd ' SI-1444
09.11.84
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-t particle size is inferior to 1.5 uumand no particle is greater than’
47]uM "lrgacure" is a Registered Trade Mark. A base paper coated according
to exanple 1 is now printed with this printing ink, The printing is then
dured under three ultraviol et | anps _prsqdugi ng on the sheets a |ight power
of 80 Wcm The sheets are produced with a speed of 6000 sheets per hour.
They are printed at 2100C during 40 seconds in a conventional transfer
printing press on a cotton tricot. Brilliant yellow printings having ~

excel | ent iglyord 4Pl £ AW YERE! 20aLFSLAGEECHEATD A dnieh dRANPl e 7 et

| npregnati ng agent | rmu into oati ng masd i n the f ol I"ow ng
manner: on l@¥&Fe<ee-roller nill, 50 parts of epoxydiacrylate resin (AKZO
N.V.), 20 parts of trimethylol propane triacrylate, 4 parts of polyethylene
wax, 6 parts of benzyl dipethyl ketal, and 80 parts qQf nicotinic .amde are
ground until the aver%g%r’dé?’tg%léngiiﬁ ﬁ“gg?egé' grdnddng, it & Bt harticl e
i's ﬁreﬁter ninan 10 pdids ]fbbaﬂ@e PapestuaEi cgga Diisplelr sef R%@d@/m i's c?)at ed
with this co ition, .after curing i e_deyi ce descri.béd .i.n .exanpl e 6,
the 't hi ckndcainendrtef 4 e FRELRR, 02,00) pREEs, B e BHRM I o LS P o
accordi ng tN>ExanBe garte odwipdustedadnethaselpapdhe gaichdimey deating and
printing '%éﬂgfﬁhégﬁﬂﬂkiﬂT@hérQ@égg&e particle size is 1.5 Jum and

no particle is greater than 4 Jum. In this state, the

viscosity in the composition is measured to be about 39

mPa.s.

A pattern is printed with this ink in a
conventional graﬁure printing machine on the coated
surface of the transfer paper as prepared above, and the
paper is then dried. The coated and prihted transfer
paper is printed in a conventional transfer printing
calender at 210°C dtiring 40 seconds on the pretréeated
gabardine .mentioned above. . ' .

_ _ A
brilliant red print. - having good rubbing, washing and
light fastnesses is obtained and which shows

deep penetration into the fabric. Large U
surface patterns show a particular "quiet" printing
image. The properties of the fabric were not changed
af_i:er the transfer printing. '

Mo/cd ' SI-1444
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papers are then printed on a tricot of '65% of polyester and 35% of cotton AN ¢
at 210WC during 40 seconds in, a conventional transfer printing press. *

Brllllant yeIIOM/prlntlngs havi ng good rubbi ng, washing and |i ght
fast dess are obtained. Exanple 8 Screen printing ink A screen printing
ink is- on a three- roller miIl by ¢Fi3ddifig of 60 parts of white

spirity, 20 parts of epsilon caprolactam 15 parts of ethyl hydroxy- ethyl
cellulose and 5 parts of the dyestuff C. 1. Disperse Blue 329 This ink is

used to print on a conven{ignal t,.screen_prin ase paper
for therno printing. Ther%h%eﬁ‘aqf e 1 HPP f) gﬂ?tangnagee rPBﬁl" Mised
transfer printicaprolesstam wsesbtimntiabforegdingO¥kanpiesy §46oderesddtsA

t ur quoi se bl ue L 0 hing.and,|

fastnesses is O tealgne @ dlgg%rrgt‘?ée&’%g %B??gﬁggmc’gt Fgﬁg:t:s?,gg%gr &ne
havi ng a baS|cpmaR¥ienﬁ QM§§yrﬁthmﬁeﬂerumebeenlpOELnéetemiﬁy,bﬁsaching and
mercerising is Qgﬂg tih Olé%? L -

epsi | on- caprolé@ian18htll 'ﬁﬁ?c d%%%g% g?ﬁé ?lggﬂeeBYAe tenter
frame. A coati RySaERId ansh uxeamde accordlng to exanple 1, and a current
transfer printing base paper is _

The amount of impregnating agent applied to
the fabric may be comprised between 5 and 10% by weight
of the dry fabric. '

Example 10

A base paper having a basic weight of 40 g/m2
was coated with a composition consisting of 9 parts of
nicotinic amide and 1 part of a polyacrylate, sold under
the trade name "Paraloid B-~-72" by Rohm & Haas,
Philadelphia PA. U.S.A."PARALOID" is a Registered Trade Mark.

The coatlng was made in such a manner than the final coating welght
was IOg/m . This paper was then printed on the coating by gravure
printing with a multicolor design containing, as
printing dyestuffs, C.I. Disperse Red 346, C.I. Disperse
N Yellow, and C.I. Disperse Blue 329.

The design was then heat transferred at 210°C
and during 30 seconds on cotton cretonne having a basic
weight of about 210 g/mz. The transferred image was
unsatisfactory as being unsteady, uneven and faulty.

However, a uniform, brilliant and well pene-
trated image was obtained when the transfer paper which
had been printed as described above, was overcoated,
before transfer, with a composition comprising 9 parts

Mo/cd . . SI-1444
09.11.84



céggiy w t h such anmount s®of inpregnating ink conposition M/cd
S 44 09.11. 84 -31- to obtain after drying a dry layer of 10 umthick

dry | ayer. A printing ink is made by grinding in a ball- mll 10 parts of
the dy&stuff C.I. Disperse Red 346 tog38 her with a solution of 10 parts of
ethyl cellulose N-7 in 80 parts of industrial ethanol. The grinding is
contjinued until the average particle size is 1.5 /umand no particle is
greater than 4 uum In this state, the viscosity in the conposition is .
neasur ed t ®hargspanddl part ofi paryipkei esperndadapouptshiof ink in a W
convent i oNgHiAMH 4N35§i@gwg§§ﬂ£ngfomot?Eméog@eqrgggface of the transfer
paper as prepared above, and the paper is en dried. The coated and
printed transfer paper is printed in a conventional transfer printing

cal ender at 2100C during 40 secondexafpliéelpretreated gabardi ne Mentioned
above. A brilliant red print, having good rubbing, washing and |ight
fastnesses i s obtained and whi ch shows deep penetration into the fabric.
Large surface patters cesblubogict woukar fahriiet hapingt iangpasimge. The
R’,L;’gg” 'es i ¥ dASdE $Rh® WRL $LaAE8Y oA Eﬁresp?@h.&%@ifee"wipcﬁ{ T N9

aqueous bath containing 40 g/l of a fluorocarbon resin,
sold under the trade name "Persistol 0" (B.A.S.F.,
Federal Germany) and 2 g/l of ammonium chloride. The
liguor take-up was 80%. The fabric was dried 1 minute
at 120°C. _ - .
. o/

The thus pretreated textile material was now
thermoprinted using a transfer paper consisting of a
base paper coated with 20 g/m2 of 9 parts of dimethylol
urea and 1 part of acrylic ester, forming an impre-
gnation coating, whereupon a printing design was present
having been made using a printing ink based upon the
dyestuff C.I. Disperse Blue 328.

The heat transfer has been made during 3
minutes at 160°C.

A uniform, marine blue printing image was s
achieved on the material distinguishing by a bulky,
elastic touch .and best oil and water repellence.

Mo/cd ' SI-1444
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i mpregnati ng agent epsilon- caprol actam used in the foregoing exanples,
good results are al so obtained wi th other inpregnating agents such as

pr opyil eneyurea, ethylene urea, nicotinig -gmde, iso- nicotinic am de,

gl yoxal nonourein, 5,5-dinethyl- hydantoi'n and urea. The anount of

i npregnating agent applied to the fabric may be conprised between 5 and 10%
by weilght of the dry fabric. Exanple 10 A base paper having a basic wei ght
of 40 g/nm2 was coated with a conposition consisting of 9 parts of nicotinic
am de and 1 part of a polyacrylate, sold under the trade nane "Paral oid

B- 72" by Rohm & Haas, Philadel phia PA. U S A "PARALOD' is a Registered
Trade Mark. The coating was nade in such a manner than the final coating
wei ght was | Og/ n2. This paper was then printed on the coating by gravure
printing with a nulticolor design containing, as printing dyestuffs, C. I

Di sperse Red 346, C. I. Disperse Yellow, and C.|I. Disperse Blue 329. The
design was then heat transferred at 2101C and during 30 seconds on cotton
cretonne having a basic 2 weight of about 210 g/m. The transferred inmage
was unsati sfactory as bei ng unsteady, uneven and faulty. However, a

uniform brilliant and wyll RE0Esding examples show very clearly

surprising and outstanding advantages of this invention.
It is clear that the practical realization of the

\vj invention in the frame of the ;laimed matter may be
varied or modified according to the knowledge of the man
skilled in the art without departing from the scope of
this invention. Such modifications and improvements are
comprised by the protection conferred py_this invention.

Mo/cd SI-1444
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(%%;bed i mge—wasobtained when the transfer paper which had been printed as-
scri bed above, was ove mgmd before transfer, vm t h a conposition

conprising 9 “ u St - 1444
oh11.84 - |

part of acrylate ester in anounts of 2
achieving a basic weight of 10 g/m of wsa. Exanple 11 A cellul osic woven
fabric havi a basic 2 wei ght of 200 g/ m was padded on the pad mangle with
an aqueous égt ¢n¥b| i'ng 40 g/l of a fluorocarbon resin, sold under thes
trade nane 'Persistol O '(B.A S.F., Federal Germany) and 2 g/l of annnnlum
chloride. The liquor take-up was 80% The fabric was dried 1 mnute at ]
120' C. The thus pretreated textile material was now thernoprinted using a

transfer paper TramEfdr pritting dugmromapi siedeoiwdb Ko fof 9 parts
of dinmethylol urea and 1 part of acrylic ester, formng an i'npre- gnation
coating, whthreeherrmoprrinting of ekl wios @res ani t hwgemocdesai mbng usi ng a
printing ink based upon the dyestuff C |I. D sperse Blue 328. The heat
transfer haedttddre fHdexmaterials nicharactatiEed by whd fact nehave bl ue
printing i mage was

it comprises, as a coating on a flat substrate-

one or more impregnating agents selected from
non-toxic organic substances containing at least one
nitrogen atom in their molecules, which are solid below .iuj
60°C and having a melting temperéture in the range of
from 60°C to 230°C, which are liquid up to at least
230°C and substantially colourless, and which are not a

film-forming polymer:;

at least one dyestuff in the form of a pattern to be

transferred: and
a binder,

said dyestuff being selected from dyestuffs which are
not substantially water soluble at least in the neutral
region, according to the test defined in the
specification, which do not noticeably sublimate under
the conditions of the sublimation transfer printing, and
which are capable of thermosoling, said dyestuff and

impregnating agent being selected such that the



achi eved on the material distinguishing by a bul and best

oil and water repellence. M/ cd _ .~
Sl-1444 09. 11. 84 -34- The precedi ng exanpl es sﬂmmmmm“‘ ,mm )
surpdising and out standi ng advantages of this inv ar that

the practical realization of the invention_in the frahe ‘of "the clained
matter omay be varied or nodified according3Po t he know edge of the man
skilled:in the art without departing fromthe scope.of this .invention. Such
modi fi cat i onsi1MRIeORALADG BEL tapéscGHﬁVFgédPﬁprﬁélﬁFoFQEtﬁXﬁSGBSferred by
this invention. lced, . Sl -1444
09.11.84  1iB %/QEA gliuiilfﬂtflHh“"flihi‘ﬁ polid;statess o\ (. s 1.
Transfer printing support in sheet or web formfor the thernoprinting of
cellul ose or nitrogen containing textile fiber materials. characterised by

| npr egnat | ng. Zgent LOBEFSF; R IRrInG, BubBE R aBeerBind ¥p. Aadn 17 O UG
at |east one ghbre9aN kO ThpPelRaitingPhgentcie Woelkcda® rzoh dnaal oW
group consisting of epsilin-caprolactam, nicotinic
amide, isonicotinic amide, propylene urea , ethylene .
| urea, glyoxal monourein, urea, 5.5-dimethylhydantoin,
g// imidazole, 2-methy1 imidazole, N-methyl pyrrolidone,
N-hydroxy succinimide, biuret., dimethylol urea.,
dimethy 1ol hydroethylene urea, dimethylol ethylene

urea, and their mixtures.

3. Transfer printing support according to claim 1 or 2,
wherein the support carries a first layer containing
said binder and said impregnating agent but no dyestuff,
and that this first layer supports one or more of said

dyestuffs as a printing pattern to be transferred.

4. Transfer printing support according to claim 3,
wherein said printing pattern to be transferred is
further overcoated with a cover coating formed of at

least one of said impregnating agents and a binder.

5. Transfer printing support according to claim 4,
wherein said cover coating contains urea or nicotinic

amide or 5,5-dimethylhydantoin as an impregnating agent.

r



<§§§b and tenperature’in the range of from 60C to 2306C.
h Himmm mﬂl | east 2300C and ‘substantially colourless, and
Whi ch are*not a-fiN msform ng polyner: at |east one dyestuff in the form of
a{pattern to be transferred: and a binder. said dyestuff being sel ected
fromdyestuffs which are not substantiall,y water soluble at |east in the
neutral region, according to the test défined in the specification, which
do not noticeably sublimte gnder t he condltlo s of the sublimation

transfer pPrnt TRENSEARY RHPBH R0cSURRASTe A5COLRINGH LA | @lmb&vd dyest uf f- ﬁqh

t t b | ect d h t hat t t h
ol vent prUBEFEEBeALE SpREHRAC £ egont QuPE S At TRREEI0PE i (e colid

state. t | o hd! erein the
pr ognai | AGCASURF Rbeckpdd, BARARE, aRRC g%os%%tcﬁns#@efﬁh o e

epsi lin- ca I ni.c am de. isonicotinic am de. propylene urea
et hyl ene u EghegbgnkaEh%ghoureln urea. 5,5-dinethyi hydantoin. imdazole.

2-met hyl imdazole. N-nethyl pyrrolidone. N -hydroxy succinimde, biuret.
direthylo.l urea. dinmethy |ol hydroethylene urea. dinethylol ethylene urea,

and their mixteeaasfdr printiag BupPorRdad¢RRAing?¢e0ayNGnle0 o aim 1 or 2.
wherein the support carries a first |ayer containing said binder and said

| mpregnat i egeageeceldihgneldimst, uvhereit ishdid binder it d #iam supports one
or nore of said
forming polymer material selected from substances which;do
not noticeably hinder the dyestuff from being heat
transferred to said flat textile fiber material and o/
which themselves are not heat transferred in such an

amount to form a film on said textile fiber material.

8. Transfer pfinting support according to c;aim 7.
whrein the binder is selected from ethyl cellulose,
cellulose acetate, cellulose acetate propionate,
cellulose acetate butyrate, hydroxyethyl cellulose, -
hydroxypropyl cellulose, acrylic acid esters, polyvinyl

acetates, and mixtures and copolymers thereof. ;_)

9. Transfer printing support according to claim 1,
wherein said dyestuff is selected from water insoluble,
not sublimable and thermosoling aminoanthraquinone, azo,
modified phthalocyanine and reactive dyestuffs and their

mixtures.

10. A procesé for the preparation of the transfer



dyestuffs as a printing pattern to be tranSferrea“ﬂf‘ﬂﬁfﬁﬁﬁua;“QLLgp|ng

support according to claim3. wherein said printi attern to be Af
transferred is further overcoated.with a cover 4@@ ﬂ t | east
one af said inpregnating agents and a bi nder. ‘ﬁ g support

according to claim4. wherein said cover coatlng contalns éa er nlcotlnlc

am de.or. 5.5-di nethyl hydantoin as an inpredfati ng agent.

N & . * 37 6. Transfer printing support according to cIa|n11 mhereln

sai d inpregnaprigtiggnspppard as Aefinedndndydednf f.achasacsesised: bire

present in mxture as a printing pattern. 7. Transfer printing support

according to &h¢ BmdlewingesfePEEdi ng cl ains, wherein said binder is a film

form ng polyner material selected from subst ances whi ch Ao not noti ceably

hi nder the dyestuff fronlbeing heat transferred to said flat textile fiber
R_such an anount to

mat eri al and whi B es a not heat tr%n ferred

forma fil moﬁré ye88iving PFngsR&géﬂPgl saj. %Paﬁsfgﬁtaﬁgﬂefﬁgtlsga}oon
7.

ool U bog et nt e orPAPSECsRltE APl BE BRIRGPEROEE: L 0ue et are o

butyrate. hydroxyet hyl cellulose hydr oxypropyl cellul ose, acrylic acid
esters, polyvinyl acetates. and m xtures and copol yners thereof. 9.

Transfer pri nt(wgcsuﬂeaat aaee%dt@g base! PaPel othone 3idd WitkeBuehl IS
sel ected fromwater insol
an amount of the solution or dispersion obtained in
_/ step (a) as to give a solid layer thickness on saia

base paper in the range of from 3 to 50 um:
(c) drying the coating applied in s tep (b): and

(d4) printing a print pattern on said dry coating
obtained in step (c¢) using at least one dyestuff as

defined in claim 1.

; 11. A process for the preparation of the transfer
S _
printing support as defined in claim 1, characterised by

the following stlps:

(a) preparation of a dispersion or solution of said
binder, said impregnating agent and said at least

one dyestuff,'in an orgénic solvent,

(b) printing a transfer base paper on one side with a

print patteraof the dispersion or solution obtained



g%%agubLinable and t hernosol i ng am noant hr aqui none. azo. nodified

pht hal ocyani b estuffs and their mxtures. 10. A process for °
t he preparat "ﬂ'ﬂﬂﬂ,l"!ﬁﬂi’"!ﬁﬂi%r HLiltlI/1TTIIJRITI 1a 38 printing support
as defined in*«laiml's erised by the follow ng steps: (a) dissolving
or dispersing said inpregnating agent iggan organic solution of said

bi nder; (b) coating a transfer base paper on one side with such an anount

of the soluti o) LS Si obtained in step (a) as to give a solid | ayer
t hi ckness on g{a&lldé%ggepﬁgbegﬁ?n the range of from3 to 50 Wn: (c) dryi n.g#

the coating applied in s tep (b): and (d) printing a print pattern on sai
dry coating obtained in step (c) using at |east one dyestuff as defined in
claim1. 1@e)AapypﬁgsehéOéoabﬁngreﬁguaeaomnogtare(boansfer printing support
as defined in claim1. characterised by the follow ng stqps: (a) '
preparation of a dispersion or solution of said binder, said inpregnating
agent and said at |east one dyestuff. in an organic solvent. (b) printing a
transfer bh3e Phecprocesscaccdedihghta plaim pot oer A3t €hetdespersion or
sol uti on obt ai ned g

comprising overcoating the print pattern obtained by a

solution or dispersion of said impregnating agent, and

drying the overcoating.

13. The process according to claim 11. further o’
comprising the use of alre. nsfer base paper in step (b)
which cérriés a release primer coating containing a

silicone resin.

14.2A printing ink for the use in the process of claim
11, comprising a dispersion or a solution of a binder,
an impregnating agent and at least one dyestuff. saia
binder. said impregnating agent and said dyestuff being
gselected according to the characterislUics defined in

claim 1.

15. A transfer printing process for printing a cellulose
or nitrogen containing textile substrate by means of a
transfer printing.support as defined in claim 1.
characterised by the fact that said textile substrate is
surface contacted with said transfer printing support

and the composite g0 formed is heated dnring 10 to 60



™

39 IH step (b), and (c) drying the coating appl ed Tn steo (b2 The

process according to claim10 or 11. further I n overcoatlng t he e
print pattern obtained by a salution or di spers ﬂ' natl ng
agent{~and drying the overcoating. 13. The proce |alﬁ]11
further conprising the use of atr'nsfer base paper in step (E) Whi ch

carries a rel ease priner coating containingge silicone resin. 14. A printing

ink for_the use in the process of claim1l. conprising a dispersion or a

sol ution of a PLpdRls £8 hMReRPER gﬂsal gegheaﬂﬂ?gﬁ be2gronNge@yedl UTf. said

bi nder, said inpregnating agen yestu bei ng sel ected accordi ng
to the charact gppdpt CS defi ned |n claim11. 15. A transfer printing process
for printing a cellulose or nitrogen containing textile substrate by neans
of a transfer printing support as defined in claiml1, characterised by the
fact that said textile substrate is surface contacted with said transfer
printing suppols.amhet peocespostt eladmf a6nwHereincahdéd dextdelO to 60 |
111 1111 111 J III]E ilJo-of lull 40 seconds to a tenperatudein the
range of from s8bstoageOls accorhenpfabesie.of cIa|n115 wherein said textile
substrate is a cottor%fabric.

17. The process of claim 15 wherein said textile

substrate is a cotton-polyester blend fabric.

18. The process of claim 15 wherein said textile
substrate is a cotton fabric pretreated with an
impregnating agent as defined in claim 1 in an amount of

0.5 to 10% by weight of the dry fabric.

19. The process of claim 15 whereiﬁ said transfer:
printing support contains a water soluble polymer as a
binder, and the textile material is rinsed after said
transfer printing step with water to remove any water
soluble polymer binder which might have been transferred

thereto during said transfer step.

20. The process of claim 18, wherein said impregnating
agent for pretreatment is applied to said textile
material by heat transfer step wherein a transfer
support is used comprising a sﬁtface layer of said
impregnating agent, and said transfer to the textile

material to be pretreated is effected at a temperature



. The process of—etarnmmI5 wherein said textile substrate is a
&t t on: ol yester blend fabric. 18. The pfrocess of claim 15 wherein said
textlle S m“‘\“& torl fabric pretreated 'with an inpregnating agent
s defi negmm‘m‘m amount of 0.5 to 10% by wei ght of the dry
fabric. e proEess of claim 15 whgrein said transfer printing support
contains a water sol uble polyner as a blnder and the textile materi al IS

rinsed after said transfer printin vmth |TRE BNY vvater
sol ubl e polerweenbil7@candhi22Q°G R 5‘6‘&? & ansfderrec} t hereto during
said transfer step. 20. The process of cI aim 18. wherein said inpregnati ng
agent for secondsat nent is applied to said textile material by heat transfer
step wherein a transfer support is used conprising a surface |ayer of said
i npregnating agent. and said transfer to the textile material to be

pretreated is effected—at—a—tenperattre—between 170 and 2200C during a
time period of 10 to 30 seconds.
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