MEC FOLI O 230P49316A S :
PARTI CLES FOR TRANSFER PRINTING SHEET AND TRANSFER PRINﬂIﬁ%iI$
MATERI ALS This invention belongs.to the field of transfer I'n?i ngs;
especially of textile materi.als, and contenpl ates new and usef ul transéér
printing substrates in sheet or web form It fyrther contenplates a
traqiLer printing nethod for the printing of designs or other :
di st'Agui shabl e cel taining or nitrogen copt
textile fiber gﬁﬁ¥§§§H%QW %3§§%§?%f§§ch of cotton, regenerate ul%%%fr
(Rayon) and frber bl efpsisear llated € abr fes  of these cellulosic naterrals
wi th other natural OITEAE UPEH (BRINPENG . sHAET! ANDATRYNRR'FRe PiRaNT BRE ¥
wool , silk and polya resent I nventron cCONsSists I N a pr s for
the preparation of alﬁﬂaﬂéﬂ%dﬂﬁﬁﬁiiﬁhé support in sheet or web formfor the
t her noprinting of cellulose or nitrogem containing textile fiber naterials
conprising, as a coa an a flat sub trate npr egnat i ng
agents sel ected fromyoE PP LHYAAPE gﬁg§tﬁﬂc§§ecgﬁﬁ InPﬁgﬁﬁfﬁ one
nitrogen atomi npt:lieirnnm.l exspexsialby cof atexsdledmielee¥ad@QCaaal have a
rreltrngterrperatur t e of _from 0C. which are |i u
to at least [ERR' qgﬂﬁi%ﬁ:#%ﬁlﬁnéo?ﬁﬁng gra&ﬁgeﬁhP&H%ﬁ%?quﬁuﬁékrateg
filmform ng pol irershexit |castelnioomest uf furmhelnecbmtremsflaa:qmta errafof e
transferred; and : 1 I est
whi ch are not sugaenﬁ¥§§ mé%H§ECQ§%|§%§eBg§H 4 ?ng her 4$Q(Q/ tLii;{érn
t he neutral regldnSﬂMﬂQﬂishﬁbtﬂ mnmkeeablyeémbﬂpﬁstsomuﬂannnuaqnwﬂrt|ons

of sublimation tiansfefen contalnlng textile fiber products, for example
W

_such of 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 polyamides.

The present invention consists in a process for the
preparation of a transfer printing support'in.sheet or
web form for the thermoprinting of celluloee or nitrogen
containing textile fiber materials comprising, as a
coating on a flat substrate, B

one or more impregnating agents selected from
non-toxic organic substances containing at least one
N - nitrogen atom in their molecuies; which are solid below

60°C and have a melting temperature 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 1east one dyestuff in the form of a pattern to be
transferred and

a blnder. |

- said dyestuff be1ng selected from. dyestuffs which are

not substantlally water soluble as defined herein, at
least in the neutral region. which do not noticeably
sublimate under the conditions of sublimation transfer



-§r|nt|ng, and which are capabl e of thernosoling, said dyestuff and é\
¥ npregnati ng agent being sél ected such that the | npregnating agent has 4
solvent properties for the dyestuff ingts |jquid state but not inits

50l id state. characterised by the foll ow ng TESS (a)I prov:dlpg a

[ wo- conponent el ectro hoto hi¢c toner by blending relative I ne toner
arti clme)s cont ailf HRE %@p‘ﬁhécﬁfaE& &a@)ﬁ&lt%f"ffg ThRE Qs il Jf%lil@‘ldeiialémd

el ativel y coar sﬂrmuferamrimptecgnsaﬁmal agenelRaiPdatd cadd ysﬁ@ﬁrghgg
said fine particle Hﬁg% ov1d|n atr nsfer]pase paper coated wt

conposi tion comﬁn%l ST e ﬁSPanaégém:%ﬁﬂf P s, £¢E) the

provi ding a | at elytesteft r st fits c1 thal e sicamge byt mmoirpcﬁ‘éjué‘épidsblfééée
{(d) developlngf%Hékégggp{sgéegé gﬁ Efﬁlkg?qf ohtained in step (c) by

imeans of the toner Thed Tn eﬁﬁﬁ%ﬁTlng sai d devel oped
5|nage of step (cOakwnmrQﬁEdEm@tedtwoausm@pnbmseq@ﬁﬁﬂrdﬁhdﬁdﬁtiﬁhlcaﬂdnét)

efIXIn sai d transfer ansfer_bhas by at

‘Ieastgone nmeans sel e 'f ?H% ﬁea?il gég&%% %°n%{f%ﬁ€%é§¥é§pect t he

|nvent|on consi sts |¢PQ#ﬁtmh%§r@phbeegtapnﬁcO¢bma1dﬁdudaxuﬂtscmm@osenﬁ

‘type for use in the piosess Fa dpatii bod 1300 3&@@4&% Y11 LOC
east one u

'Lrelatlvely fine toner artlc es contalnln%
;binder and relati vel‘i/a%%%@%aﬂ?ﬁrﬁﬁi:ﬁ él‘-'é‘é-ld’ami’fﬂregld?g daid robnatical |y

charglng said fine ppdétLéEss, t he dyestuff being selected from

: : (b) prov1d1ng a transfer base paper coated with a
; composition comprising said 1mpregnat1ng agent and
N . said binder,
(c) prov1d1ng a latent electrostatic charge image oﬁ a
photoconductor surface, . '
(d) developing said latent electrostatic image obtained
in step (¢) by means of the toner obtalned in step
(a),
(e) transferring said developed image of step (d) onto
the coated transfer base paper of step (b)., and
(£) fiXing said transferred image on said coated
transfer base paper by at least one means selected
from heat and pressute.
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; k/n'  o In a further aspect the invention consists in an
electrophotographic toner of the two-component type'fbr'
use in the process as described above comprising a blend
of relatively fine toner particles containing at 1least

L one dyestuff and a binder and relatively coarse carrier
H : particles capable of electrostatically charging said

i ' ' : fine particles, the dyestuff being selected from:

% dyestuffs which are ﬁot substantiaily water soluble as
defined herein, at least in the neutral region, which do
not noticeably sublimate under the conditions of
sublimatYon, transfer printihg. and which are capable

1
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| east. in the neutral region, which-do not noticeably sublinmate under the
condi tions of sublimation transfer printing, and which are capable

t hernosoling and further being soluble in the liquid but not the solid
state of an inpregnating agent selected fromnon-toxic organic substances
contdi-ning at |east one nitrogen atomin theidbnol ecul es, which are solid
bel 0w’ 600C and have a nmelting tenperature in the range of from 60C to 230C
whi ch are’ |iquidafp thertosehshg23A06 find therstberitigldol bl ®uihesbe aaduid

which are not a f ] e o$URILGln '
Application haslﬁiﬁ?%g d@% gg# ?E%§Fggaf%og (& |<xé|on %%/%€g§6 For
conprehen5|venes§QﬁeQ§$ﬂaﬁé@hohoakFOKﬂctW§QﬂQ&Q(ﬁﬂhﬁiiﬂcﬁﬁafoééﬁFPéﬂg at

Application is i NGIdOreh&dnEEghanDUkonChHH WY b 1dew doCURIER! Arene
present invention relate to the invention as defined above and in the

appended cl ai m h&®dofd kedoBdEPTFoaRA H&W@r@me%ﬁﬂqgl%ﬁ@??E%FHFethé the

di sclosure of Exagigs df tPrda 8§5°6i ¥en2Bel-ey tmurmxléwsu@ﬁweupf tbhat
context of the present invention and of its: relatlonshl with

Appl i cation 84/ SGE?RF"- 907 AvaRe BHbEtantda Ly &f %b‘b]r 25t 3R pVE%EF?t gre

itself in two aspfst sa fﬁlﬁngogﬁpﬁgtpbhqhg;nventlon consists in a transfer
“printing support in sheet or web formfor the thernoprinting of cellulose

or nitrogen containing textile fiber materials, characterised by .the fact
that. it conprises, asThe Coabijagtomaatklrabofsuisiis &pEpl D@t bonnbas been

| npregnati ng aglefvffégc 9 EEgﬁ]that of Application 84/30910. For
\~/ comprehensiveness of explanation all of the disclosure
' of that earlier Application is incorporated herein but
. references in this document to the'present invention
relate to the invention as defined above and in the
appended'élaim.hereof. any additional material and in
particular.the disclosure of Examples 1 to 11 as given
" below being illustrative of the context ¢f the present
invention and of its relationship'with that of
Application 84/30910.

dyestuffs  which are not substantially water soluble as defined herein, é&

The invention of that parent Application presents
‘itself in two aspects. In one aspect that-ihvention'
consists in a transfer printing support in sheet or web
form for the thermoprinting of cellulose or nitrogen
containing textile fiber materials, characterised by the
fact that 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 behvd
60°C and having a melting temperature 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;



non t oxi c* organi ¢ substances containing at |east one nitrogen atomin their
nol ecul es, which are $olid below [err] :and having a mel ting tenperature in A
the range of from600C to [err]. whichsare liquid up to'at |east [err] and
substantially col ourless,.and which are not a filmform ng pol yner; 1c

at | east one dyestuff in the formof a patte f to be transferred: and a

bi nder. sai.d dyestuff peing sel egted est uf h are_not
subdedntial Iy wat eratsoi3 g aee gX§F’tur§%t Pré'yr%lﬁ goﬁmf'e% oh. PALLEFY kQ &
the test definestdnstders@ecahdcati on. which do not noticeably sublinate
~under the conditions of the sublimation transfer printing, and which are
capabl e of thernosoling, ‘said dyestuff and inpregnating agent being-

sel ected such that a heindéeregnating agent has solvent properties for
dyestuff inits liquid state but not inits solid state. In another aspect

that invention consists in a grlntlng ink for the use in such a process
conprising a disgied dvesbrLf belngi 66 lerctedifrnn dwestubf egWhirhgaggent

and at least o Y b fe, [ &l & 09i /Y i7d
dyest uff bei ngr}gm‘fje%t%e%é%%gg?l?%ghﬁqarhg%?%rla%ﬁ st %‘:2 %ilg ?ﬂgdag‘g(g\%gl The

transfer printifRELIQBMeAFRREIARG0 e W8 ARSI ptRnthfAg or gas phase

printing, is a é@ﬂz@@ﬁisalIwnkanwaot@dﬂuhd&ﬂbéﬁu1ye§ubmlhaeeanhne&nd
the principles thereof_are dlsclosgd in, for exam ench Pate

Speci fication NJ¥ 9°BSRL33BS,AG T 58§“fféqﬂﬁ%ﬂpeﬁ%ﬁ?ﬁ%ﬁprFéP&dnﬁéréPﬂ by

reference. .In tyhischeibhedcapable of thermosoling, said dyestuff and
| impregnating agent being selected such that the
\/; impregnating.ageni has solvent propertiés for dyestuff
in its liquid state but not in its solid state.

In another aspect that invention consists in a
printing ink for the use in such a process comprising a
dispersion or a solution of a binder, an impregnating
agent and at least one dyestuff, said binder, said
impregnating agent and said dyestuff being selected
according to the characteristics defined above.

The transfer printing, sometimes aléo 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 diéclosed"in. for example, French
Patent Specification Nos. 1 223 330 and 1 585 119 which
are incorporated herein by reference. In this method, an




-2- auxiltary support, preferably a paper, nanely the trans- fer sheet

whi ch. has been printed in the desired design with one or nore suitable é#’

dyestuffs, is contacted by its major surfaces with the material to be

printed. At tem peratures of from 160 to [ery]., the dyestuffs are trans-

ferred fromthe transfer sheet to the textlle material since the prior art

uses”dyestuffs having such a high vapour pressure at the tenperatures of

t he \set hod that their vapour overcomes in reasonable time periods and in

t he necessary anBi¥idigky ¢upporte [petefesakilye a papeirer nahrdly and tdians-

textile substrat @erllade@tesmyidhs hlé%e@é nﬁyﬁl U h%%ﬁtr > d ypically
dsyl&"[ uffs

di spersion dyes haghn arelatively | ar wel Tese
a

have however applé ng &Ffﬂﬂﬁﬁ(ﬁ?%ﬁﬂH}Q(ﬁxﬂﬁﬁqﬁiﬁmzﬁﬁtﬂﬂﬂtaqkﬁdthHEHSy

poly- ester and paljpaceylrifadesb@ith e MAtd:Aalcd o FrhAHNE Gl lddpse
containi-ng fibers %s wels Q% gltroa%ﬁbcontalnlng natural and synthetic
|

fibers such as weSr25HIE; It A4h Greitdint dRpssubSs anmitainge

in p[l nci pl e al sﬁezurbldl fFaroime ; thlmy:ﬂaﬁastﬂea:nfbﬁﬁéttﬁ(id)ytﬂ&ﬁ.e’imt 1@%1&&1-1@‘1

negative pressur C n _under ormal, at nospheri.c,

expen5|ve and i p mpsey TEE @r; e ] llne

dyestuffs, for e{ﬁggk.evra%grl $8e4£%§%%f fx\?\}] ﬁt]gsfowab )ée%tl d erq_lc,?gent S i ke
estu

phthalocyanlnes etc., nanel cannot bé su
of the Corresponahﬁgn@gpgﬁﬁgw gg@g@ts 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, particularly 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
i application of negative pressur® (vacuum) better than
\./_ under the normal atmospheric pressure, but this .

' possibility can normally 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 '
phthalocyanxnes, ete., namely dyestuffs which cannot be
sublimed.

The use of the correspondihg carbind1.bases-
instead of the dyestuff salts, when cationic dyestuffs

Mo/cd ' : SI-1444
09.11.84. X —



of ‘the dyestuff salts, when cationic dyestuffs M/ cd C%
L 3] B 3 are concerned, does not resolve the problemto print cel | ul ose
ifontalnlng textile naterlal in the transfer method which is known to be an
#@dvant ageous, technically progressive methog, It has already been tried to
‘nhance the affinity of the cellulose for the nentioned dyestuff classes,
fnarredl%g tﬂose ng C&GH@oaeet:ﬁaasfaaéednat begbevet enpepabbnem \tloﬁpzjﬂQitr ]
Vap phase, by ce eat pretreat nent  .nmet hods can be -
Sahged Inthre CoLLELEsE! EonFRERTRY. TprbiTRmB ) S3dh CHE \ATATAR | on
of the fiber, andmejhodeahieht isf khbwnf &br bes ani advansalgeents ,f dre ctirsiparisdiyon

yes. However, t hese three nethods ‘have not resulted
gn t he expected EQ ip?%%§ﬂ$LﬁgFﬁ% € techni que since the correspondi ng

ret hod has too many inconveni ences; exanpl es of such inconveniences are the

uncont rol | able) degrﬁeiasaenaﬁeaa? beuﬁhti\@@ah%db'nmncfehecwsa%teﬁhﬁ&t ¥

frstness and.the inpairing of the subsequent % rade” finishin
cheni cal modi fi cath®nc®t1¥hesei beF FhfcMPALione néﬂe§éﬁ§ﬁc£1QEﬁQﬁmanamelY

cel l'ul-ose fibers chese dwnecnacahabeed)c)mucrenenpemsln\mnerzd traaqsefﬂa&sua&sso
ghysi cal * properties o; the fiber undesired direct

listriss of the pYHh halarxaesﬁﬁnﬁﬁégangay. SREceary PoATEs AB e dhgse

"*(a) resin ptetreatment .
(b) chemical modification of the fiber, and
(c) treatment of the fabrlcs w1th a solvent for
dispersion dyes.

- However, experiments with all these three methods

f have not resul;ed in the expected break-through of the
B technique since the corresponding method has too many
5 inconveniences; examples of such inconveniences are the
;- (uncontrollable) degradation of the touch and handling,
the unsatisfactory fastness and the impairing of the
subsequent high-grade finishing. The chemical
" modification 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 fastness of the |
printihg are commonly unsatisfactory.

Also the method of the pre-swelling of the cotton
which might be promising by itself could not be
intrbduced_due to the insufficient fastness of the
_ printiﬁgs. since only limited dyestuff clasSee can be
i used, as has already been discussed. B

Where at the gas phase transfer, the dyestuff must .




printings, since only limted dyestuff classes can be used, as has alread
been.di scussed. Wiere" at t'he gas phase transfer, the dyestuff nmust zé
transported by diffusion and sublinmation over the di stance between the
transfer paper and the textile substrate which is a relatively slow
process, there is another transfer nmethod called sol vent transfer wherein
the-dyestuff is transferred after its |iberation fromthe paper by a

di f ki on t hrough a sol vent phase. One of these known methods is the

o used 22°§§?3en?>eersfsgf%m8“ 4 W, PP dn S tnat el oy REGERe T
w dely used since fieRQUic il SuddiP Uie AlmyPLy SIELL Clhd e OBLRLT KNEN

the method is carrle out  in a continuous nanner. ‘Anot In this

class of solvent thARShHet PRARLISES |8 f@fa@mwgsiaenﬁéseeget heﬁeranqlst he

nost inportant woul d be the "star printing"” process according to

Patent No. 2 911. a2¥tHel¥xPansltes d)éa‘;@@Scamﬁlééwaﬁtleﬁaﬁufeenwnazem
i ndustrial scale. In this process, a release paper is first prepared by

coating a base papfie Widstuffesis tt extelf dheedcapbéni hesl 1aperatsonofenad by
a second |l ayer conprising a resin nelting at about [ERR]. This second resin
| ayer is then printhed pdgdr ebyrd difhfus ikn winseudh nali eglwgent phake.remai n
solid at the transfer printing tenperature. Before the transfer printing,
the material to be priQuedf sthuss rizewen meéthods dewetbpi Rgsananf pPxergss.
conposition selected in function of the dyestuff class used on the transfer
sheet. The transfsee, e.g. British Patent No. 1 284 824 (1970) where

o water is used as solvent. EASTRAN is a Registered Trade
Mark. This_method is not widely used since reproducible
results are very difficult to obtain when the method is
carried out in a conﬁinuous mannér.

Another method in this class of solvent transfer
proéesses is the meltihg transfer method, and the most
important would be the "star printing" process according
to U.S. Patent No. 2 911. 280 (1953). Th1s process is
still ca:r1ed out on an industrial scale.

In this process, a releasé paper is first prepared
by coating a base paper with a resin blend.The so
obtained layer is covered by a second layer comprising a
resin meiting at about 100°C. This second ;esin layer is
then printed with a printing ink whose binding ageht
will remain solid at the transfer printing temperature.
Before the transfer printing, the material to be printed
is pretréatéd with a déveloping and fixing composition

selected in function of the dyestuff class used on the

transfer sheet. The transfer

——ml N



ung'tenperature L s about [err], and the contact pressure in the ' Qb
‘Hal'enders is about 10°t'o 15 MPa. Af ter the transfer, the textile materi al
#lust be steamed, and the resins nust be washed out. A first inprovenent of
ghls process has been effected by Dai N pponS5 see Netherlands Patent Publi -
Gation No. 7,302, 988 (1974) where a nodification of the resin filmleads to
a reduction of the transfer tem perature to about [err]. The contact

preésure however main at about 1 a, and e f|X|n and
washi ng st eps nug?lggiﬁps eWﬁFﬁF&“ﬁ?d agﬁ“g é%&ggés &'F&ﬁ: act
iinprovenent of thresserhodri sheheaﬂelnd\etrel d&ahmutcam tof 1t§1mﬁ%a.bpmﬁer

Company. see, e Gng PrinBabentpboecdeds ALyl B s JELIO0 6

speci al release paper nting in

bi nder, and thlstbﬁnaéﬁlbéc@n§§ b&cwysaﬁdtWchransfer printing tenperature
d effects the transfer of the dyestuff systemto the textile material.

he transfer printing tenperature i s about 60 to [err], typlcally [err],

thd the contact pressure 2R5fjpgt AppEpvemenss &f thie profassy hessikgeinust

b§ fixed, for exafpeeted by! Daisheppenl,cmder NaltHedVand@ Paalerit tBdBL eri od
Sggsf’gmsefﬁ”?ﬁ.s Fatheh. SBne Ta3rondbt: (147 bkl At Bipasitnah the
ffects the transeéeinsfidlindleedisr dber wedardt imenmifhthen dden S fem wEm-pol yner
ﬂands on the ”BE?Etﬁke eb- 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. 1,496,8%1 (1975). 1In this method, a
special release paper is printed a with 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 prznting design must be
E'flxed for example in a transfer calender at 200°C and
‘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 gheet which effects the transfer should be

broken up and remains in the form of polymer islands on
| the material,




6. Al these methods have as a common feature that a necessary contact :F{
pressure, being in the range fromabout 2.5 to about 20 MPa, can only be
achieved in textile or paper cal ender presses. The transfer cal enders
speci al |y devel oped for the sublimation transfer printing which can only
achi eve a contact pressure of 0.5 to 3 MPa, cannot be used for these
processes. Further inconveniences of these prodesses are the necessity of a
pol\vwer filmon the transfer paper. which nust then, after transfer to the

textile material, be yephegchous ﬁ%tﬁ@&?'ﬂévésabsbaegﬁmeﬂ EBgLRECkhal, o hat

conplicated and expensive printing I nks are necessary, use of
t he of f set print|ré%?ﬁﬁ?ﬂkyl%°%%4?td9¥?$EEF?voPeEOEnléoﬁBPeFépﬁel§ﬁ8§5|ble.

in the Fabprint pragess. zTilet@f@wuttmrnpas 64hl bnay peUsBhieeed figr a

| d th d
L Cat el AP e ey B GF oRanet e fondet | BEeRRRR “The £ 2hpe kel

pretreat nent of trnarzndetsmepeomanlyl@gvéhupéaefantehzahbamdawnbhout t he
need for speci al t p a rinting
and permitting the Vs e pEFEEIEs Wl on PEnDBhDG, RER1RYe’ p7ESRERC
printing process SIRRAIER méjmtﬁlﬁ@d3§Mhee CﬂnngtaheeusgdnﬁOan&has@lean
process with a m niggkasdegenvi ronmental charge. It has now quite
surprisingly been found that the above defined requirenents can be
fullfilled when, according to the invention, first a transfer sheet is

prepared by coating a mubshént m@wweﬂseﬁaeerow the8eCpkbeeBse@Pac@Nate g’
conposition as def |ened bel o

ess1ty ofﬁé polymer film on the transfer paper. which %
\/ _ ‘must then, after transfer to the textile material, be

washed out or remains as islands on the material, that

‘complicated and expensive printing inks are necessary,
and that the use of the offset printing method is very
difficult or even completely impossible in the Fabprint
process. | |

Therefore, theie is still an urgent need for a simple
and'inexpensive process which allow;the production of
even, qualitatively high performance printing without
_néed for a special pretreatment of the 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 maintéined since it is an elegant and a clean
process with a minimum of environmental charge. '

_ It haé-now quite surprisingly been found that the
above defined requirements éan be fullfilled when,
accofding to the invention, first a transfer sheet is
prepared by coating a substrate such as paper with a
certain impregnating composition- as defined below. A



,ntlng pattern or design is then prlnted on this coating. The :11;
stuffs to be used will be defined |ater too. Such a. transfer sheet will

@hen be used to effect a transfer printing op formal, not specially pre-
treated textile webs or textile articles made of cellu- Ioto cont ai ni ng
qaterlalo ouch [err] ~cotton, linen, rege nerated cellul ose as well as
_thelr bl ends with synthetic flbers especi ally polyester, and there are
bt ai-ried even tr apsigie g fﬁamméﬁ%&si@i@aﬁl’&Hehhﬁriﬁﬁéh eﬂdtm% ot her’

outstandlng properties, of c ul psic f

obt ai ni ng the san® %ﬂuf%hﬁ X%ﬁ?&%gﬁsﬁ?tge 35?8 Vgg}ng§s§§f1€§6e&P§PFy
washi ng, rubbi ng anﬂ>llght fastnesses, nitrogen containing textile '
nmateri al s  such as wool, synthetic polyan1des and silk, may be printed by
the transfer method. Particularly brilliant, nice and deep printings with
still inproved properties ar@nabtaitwansfen sheetewilllethabsbeaueeids to

pretreated with aéféﬁea mﬁm&ﬂ%ﬁlmﬁg {:ﬁ 959& hxtasg\s%igm pre-

‘ent-.. However Ing pretreat | S no Conpul S6r
ccess of the i nkERAtAf ERfHike Kebsi oy textideraghicies mg#pogft icerd Larrd

tiie dyestuffs to %w%nﬁmxfﬁImaglﬁbaubdcheaaoasdeowtImutenl Malel.Ng
agy limtations tq this estuffs are

al-ly transferna?%ﬁ%ﬁﬁ#fﬁ?%} %N3§H%%fl ﬁéePéxgiPQ ﬁaF& hy isymthefic
that:‘the transfer ﬂxhdnk;unsﬁznrskmyvpalyéetgas andvehere Akesebatineda

ot:her phase SING& WP ransfer 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
.prlntlngs 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‘pretieatment is not compulsory
for the success of the invention.

Before deflning the impregnat;ng 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.vié the
gas or vapour phase but via another phase since




T

0 1. 84 dyestuffs are transferred which do substantially not subli&%ﬁe
nei ther under normal atnospheric pressure nor in vacuo W suppose that the
i npregnating conposition or agent seens 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 sane tine, perhaps al sg a f|X|ng agent for the dyestuffs
when -t hey have been transferred to the textile material, on or within the
fiBers. This has a particlar inportance in this i nvention. The | mpregnati ng

agent nust have thayféﬁdmmaﬁ%ﬁé@ér@édmicﬁlaoleuwfstancwh&%'ow ng
requirenents: 1. It is a substance which nust have a nelting point and

which is solid at RUBERAPHEEIHS AAndEs. ndbrRal UpthoshBeklic pEetenzl! YiodP
to [err]. The nmelting point should be in the range of from®60 to [err],
preferably betweeniabadedd and [err]. 2. It should be substantially

..colourless and neither have a bad snell nor be toxic as a solid, a liquid

- (nmelt. solution) or a @es;suppdde stimat dthet imptaghathagf cbmapssandodamage
them at |east not permanentl|yand shoul d be capable of being elimnated in
a sinple way from @ageny isgens teXxthée on ofe hanénlalvnhuhdatoanyachamyeﬁﬁr
the properties of the _

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 particlar iﬁportance in this
R invention.

The impregnating agent must have.the_following
propefties_or must fit in with the following
regquirements:

-1. It is a substance which mus} havg a melting point
and which 'is solid at norma; room temperatures, i.e. up
to 24°C, preferably up to 35°C. The'melting point shquld
be in the range of from 60 to 230°C, preferably bétween

U _

about 80 and 200°C.

2. It should be substantially colourless and neither
have a bad smeli nor be toxic as a solid, a liquiq
(ﬁelt. solution) or a gas:

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

eliminated in a simple way ﬁrém the printed textile



f ed pattern; 4. It should be a solvent for the dyestuffs under the ?¥
iditi ons of the transfer printing but, should not. present any interacti *
BWyat soever |ike dissolution, with the dyestuffs at tenperatures up to about
Herr], i.e. belowits nmelting point; the +a9tar property is inportant
fduring the nanufacture of the transfer sheet. It should also not be a film
ormng polymer; 5. It should not attack the dyestuffs and shoul d not be
attacked by them 6. It should contain at |east one nitrogen atomin its
hol ecul e.. Thesd3eRfA3 bighERoyE AMEIChANIP P Fythy RrgRersdssuefddhieavi ng at

Ieast one nltrC§EihE§dﬂpaftéﬂﬁjr nol ecul e, for exanpl e.am des, substituted
and un- substituted ureas and thioureas, saturated or insa- turated

heterocycllc conmpounds .havi ng fromabout 5 to about 8 ring atons and
_&ontalnlng in their ring 4 Ieashowld® betsogebvahemfor shlel dyedtQREAN

h db
o Tonat |y "subctir dpd EofieLPSRt he The EFaRbehEL Phantion B phanipe
torned by aIkyln@wqmpSShaﬂlmgyfimheﬂatblenCﬂhbﬁaoaVewB11kpdﬁ¢sﬂoxyﬁmqﬁg
ami no_aroups. | WEkR ek e e SEQHPS hevtafpLEQBLehOuR 8" BB GFe pheny!
groups cycl ohex radl ca

enz S an ogen atoms. 3Such
conpounds and n?e)f%- 0B LPw ﬁ'sﬁem%tltbl’l%enﬂidbscf—hbe&am&’-"@S‘Op%m:yf drs aids or
I1 gpregggtc : ??Cag,?ﬁtB&rtQHE aﬁr%gtfﬁétﬁsﬂ&faee{i&é b2 EE% E&%&@Eéﬁatﬁ”éet. -

é f hi s patent, e man skilled in the
‘art will find a% ﬂl%'él ra B DPEBE & film' forming polymer;

?\~; - 5. It should not attack the dyestuffs and
i should not be attacked by them;

6. It should contaln at least one nitrogen
atom in its molecule.

These requirements'are met éspnnia1ly hy orga=-
nav cumpoduds havling at least one nltrogen atom in their
molecule, for example amides, substituted and un-
gubstituted ureas and thioureas, saturated or insa-
turated heterocyclic compounds having from about 5 to
about 8 ring atoms and containing in their ring at least

g | _ one nitrogen atom, a sulfur atom, an oxygen atom, or one

f\,/ of the groups NH, CO, CH= or CHZ,_and being optionally

P substituted by one or more radicals selected from the
group forméd 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 halogen atoms.

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

Mok:d/ | },«rﬂal/
__~09.11.84 |
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conpounds fromwhomit may sel ect one or nore conpounds which he can usﬁ as
| npregnating agents.” It is once nore to be noted that these pretreatne 5
agents have never been proposed or suggested as inpregnating agents. It has
frurther been surprising for this invention that the nentioned pretreatnent
agents which bring about, in a known manner, ;gn_affinity of polyam de for

di spersion dyestuffs, can al so be used for other substantially not
suRl iim ng dyestuffs and, on the other hand, durlng transfer on cellul ose
containing textile substrates. In addi ti on t hereto, the inpregnating

subst ances need nepebefﬂeawah NG. tizez%&tsmlﬁ natreidndls e, WansiHl red
during the nethod g EhIS |n nt|o ﬁﬂgEICU|ar the fol | owin
conpounds can be H5&3188 Fﬁp gnaﬁ n@"'&g b gerdes sqfve”ﬁ)‘rfﬁcﬂg}ms-of
the i rrp;legnati Ing compoundist’ lfﬁbfn Whom altdmgtys ﬁé&ddﬁbﬂ&?ﬁﬁmﬁ&@?ﬁ%m
‘urea and propyl en a rol,agtam .inm.dazol e 2- e i azo e
;N-nethylpyrrolldoﬁgyé§-ﬁyd g?y“? c@lmﬁ%ﬁf?gq?§§qﬁ ﬁ@Fﬂ9¥ hydg%
ni cotinic am de, meuRi tot bei nogeiddehagl tdvesle mmuhneatmeﬂxlﬂgﬂntsuhave
conpouns ui ch cHaLBEnsgky! R33N U LRGP ALELIER A oL S
di al kyl “sul f onami @8, haﬁdfagyherabﬁm@ sorpxisimg ot thﬂ§<in¥gntnm@ouhds .
can be used toget t rl
RRE inanw%gwp?o%@a@useﬁ%mﬁg%ﬁ m es&easgnfhnibcgré ey aBoh ey ! ¥n

surprising that it Is possi agen S
such as di nethyl oP KEPEYR FaRseRyl ¢n @SR ahpelanide fenEHeRer #ien|

et hyl ene urea whi elpemmfft% cedenaed W abdd. f—Ur &ﬂther, qubstantlany not
.o subllmlng dyestuffs and, on the other hand, durlng

N\ _ 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. In 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 éthylene urea
and propylene urea;'caprolactam, imidazols, 2-methyl-
imidazok, N-methylpyrrolidone, N-hydroxy-succinimide,
5,5-dimethyl-hydantoin, nicotihic amide, isonicotinic

' \~§§ ' amide, glybxal monourein, biuret and compounds which
' contain at least one of the following moieties: acyl
amido, monoalkylamido,:dialkylamido, amino, sulfonamido, .
monoalkyl sulfonamido, dialkyl sulfonamideo, and acyl-
amino. One or more of the cited compounds can be usged
together in the impregnating composition.

'Iﬁ is particularly surprising that it is
possible tb use substances as impregnating agents such
as dimethylol urea, dimethylol dihydroxyethylene urea,
and dimethylol ethylene urea which may be condensed |

SI=




‘fluring or after transfer and will give a permanent finished textile -
material. In this process variant, the material is preferably pretreate&%
M th one of the curing catal ysts knOMIPO the man skilled in the art, e.g.
hetal salt, and with other finishing agentsjguch as touch inproving agents
DI hydrophoblng agents, and the heat transfer is effected at about [err]
and. at a contact tinme of about 3 mnutes. This process variant allows a - _
S|nﬁ+taneous transfer printing and crease-proof finishing. The i mpregnating
agent or, respecdunmng orheftexpbnansieni ahdawsltogtigenad petrmdifent |

h b
| o eanat] 19, CorPe. phiA0ReABYABoBRRk RS 55 RS R G el e

répar e
al ready known tr@m§$é¥agapérpreﬁerabéntPngtrha&eﬁamamh1dnelufﬂnhélcurzng

¢onpounds nay. bec@QQi f t t t wever | ess
preferred, or in so *?gﬁ %ﬁaguggeggkoﬁgg §k21§Edw?ur?h corftaiPatilm

fior mi ng bi nder. W§tad| 8eitngasdcWikhppiher, fﬂplﬁ 1mmp@gﬁnhstaudhrns
conposi tions V\hlf;dsiu@lioﬂmgﬁoeiﬁﬁ hgefitBl brpﬁya%btt%iﬂeﬂaq g, tda aal i ng
conposi tion, gﬁ% £0E1 %g@b of the so |ds content a
satisfactorily adh® ﬁaPﬁgﬁf lFt eS§ Fe§§d Hi8M& adh Rk

concentration wocbntaopatimehefehbeat Gfmhh&tbmnre@mﬁwlﬁkdﬁkﬁﬁ v&i&aﬁ@e

t, th f h t t K to the .
Skilied in the dPriorE R BERbERERRRhA EraRadel; SRTnelhy i Hihaderrionte

are obtai ned whefiinhehihgeckness of the filmformed by the i mpregnati ng

conposition on the transfer substrate will be fromabout 3 to about 30 um
Bést Mb/cd 09 1.84

(P The imbregnating agent or, respectively, the
compounds which are contained in the impregnating compo-
sition may be applied as such onto the web or the trans-
fer sheet fo be prepared. This transfer sheet is gene-
rally the already known transfer paper. 'For-coating
this paper, the respéctive compounds may be applied from
the melting state, which is however less preferred, or
in solution or suspension which may further contain a
film forming binder. On selecting such a binder, it is
important to find compositions which provide even in
small percentual'amouhts 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 concentration would impair the effect
of the impregnating agent. For the rest, the performing
‘and achievement of such a coating'is known to the man
skilled in the ar¢+. ' '

iR L

It has been found that satisfactory transfer
printings are obtained when the thickness of the film
formed by the impregnating composition on the transfer

substrate will be from about 3 to about 30 Jum. Best
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12. results are typically obtained with thicknesses of about 15m The
applijcation of the inpregnating agent or the inpregnating conposition :ﬁ}
further containing the filmform ng binder and optionally still other
products, on the whole surface may be nade by any application nmethod known
- Per se. The gravure printing is for exanple appropriate. However, stil

ot her techni ques may be used such as roller coating, doctor blade coating,
sprayi ng, etc. The solvent or the dispersion aéént bei ng used when appl yi ng
t‘he i npregnating conposition on the transfer support, depends generally on
tthe nature of the iggﬁggﬁﬁtﬁﬁg syeicaddy obtEidesd widh JhiFnes5e s ekepbout
as well -as on the pueamss of the application to the transfer for support.
Cood results were obtained with a solvent which is a mxture of -toluene,
xyl ene and ethanol, and with a binder which is ethyl cellul ose, -

hydr oxyet hyl cel |l ul ose, Thgdapp}prapylonceifl thesdmpreEgnd ey axgemt eor the

@ pol yvinyl - acet at o NEFBYRarifiy UoRdBsdiiol Fuiicibe (Uifinidl GiCTEELE ©f
I'i ght wei ght mat eri §pgminghbindesi aad optdanal Imtsyilad sother viireducte, on
- touch is particul arkyesghshbl ¥acsiike ,bw-aﬁ{&a 5P 45F Pl (€8E15R mbbRoa
| npregnating agent which 1s a water sol ubl e polyner. |1 Ke hydroxypropyl
cellulose, certain FBPYAcREEL 8eaalfhe GTaYLR RRANHNRT ot st Wb eRampleer
transfer. may be regppedprhiatel. NEok@ildd, e s idhd POCEERAighés hAP be used
mpregnating agent By 81 MR' 201108 atidy, Moecor bade fostl e Pk btaying,
o | | etc. . |
' The sdiVent or the dispersion'agent'being used when
applying the impregnating composition on the'transfer
support depends generally on the nature of the _-
impregnating agent and of the binder optionally present
as well as on the process of the application to the
transfer for support. Good results were obtained with a
solvent which is a mixtu:e of toluene, xylene and '
ethanol, and with a binder which is ethyl cellulose,
hydroxyethyl celluldse; hydroxypropyl cellulose,
cellulose acetate.'cellulose acetate butyrate, cellulose~
-acetate prop/ionate.'an acrylate or a polyvinyl acetate,
AU _ .or 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 imptegnatinq agent which
is a water soluble polymer like hydroxypropyl cel;ulose.
i : ' cerﬁain polyacrylic salts or poiyvinyl acetates which,
| after transfer, may be removed from the textile material
together with the impregnating agent by simple tinsing
step, preferably with cold water. '

~

-
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.The inpregnating agent used in nost cases together with the .
cated systens is preferably epsilon caprolactam nicotinic am de, :}
opyl ene urea, ethylene urea, glyoxal uurein, 5,5-dinethylhydantoin, urea,
‘another amide, which may al so be existent3im cyclic form Base papers
‘koated with these conpositions in the indicated thicknesses are then
printed, after drying if necessary, with a color design or pattern in a-
‘knows” printing process such, as,of fset, gravure, flex r- screen printing
etc, Quite surprisingly, tEéed}@gfaﬁPgtgagbége§§d“§Pg 3&tmpﬁ§:ﬁﬁﬁﬁﬁ led =

transfer dyestuftsgethes whek ehe infitanedablytens SebpraFelraHly the -
bo toed i n this TRULHOD cRRRFaLeBFaRY i FPAFERoBRIMc R PR erenottea,
subst anti al | y. susthydhereundea,t géyoradi ureis,ob,kdinelthiyihyidantaiansf er

grinting, (b) ar t agiagly wat uhl t | east in the
rreutral region, gﬂg (c?Ehg€é¥P§grégggk'pﬁgggptﬁgg,Qﬁgg.ﬁﬁt %ﬁﬁﬁgﬂhﬁt dry
heating to a t enpieebicr form.t he range of from 1800 to [err] and are capable
of being fixed in textile fibers during this heat treatnment.. The maxi mum

al'l owabl e water solubility is de- fined as follows: The dyestuff to be
seélected is M/cd 09.11. s4Base papers coated with these compositions in

the indicated thicknesses are then printed,'after drying
if necessary, with a color design or pattern in a known
printing process such as offset, gravure, flexo or
screen printing étc. |

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 technigs, even in vacuo. |

‘The dyestuffs which will be used in this
invention are selected from those which

(a) do not substantially sublimate under the cbnditions '
of the sublimation transfer printing, |

-

N (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_é 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

Mo/cd _ [-1444

09.171.84
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- 14- refluxed in 0.1 nngt;ggggggg_sediun1carboqgg§wgaﬁ;anLa boi l'i ng
saturated solution. This boiling saturated so- lution nust not have an :P?
. optical absorptivity above 30. Such dyestuffs nay belong to a great variety
of dyestuff classes, nanely, e.g. the dispersion dye- stuffs, anthraqui none
dyestuffs, phtal ocyani nes, reactive dyestuffs, azo, acid and sul fur

dyestuffs, etc. Exanples of dyestuffs which may be used are: azo nnnpounde
as*dgaori bed in Corman O fenl egungs schrift noi429 16 137, published '

30. 0. 1980, which are free fromwater sol ubilizing substltuents - nodified

copper, nickel or cobalt phtal ocyani nes, disclosed in German
O f enl egungsschrift_n 29.09 012, published 11.9.1980; and in DE-CS no. 28

42 187, published XFHUY¥EH 10 Oyl MOIMD AERCONE EOJHURNGAEBOPRLRg tor Soumt 2

of a diazo compouncbedling mtmﬁeaséﬁludﬂéhyarhﬂg b@ﬁliﬁ@“@atﬁr@%’é&a@o-
CIfenIegungsschrlft%é§%827 00 223 0Qubllshed I none

conpounds, derived ﬂ.%pﬁ?aﬁ?%
the 2-position bound via sulfur or oxygen, as disclosed in German

\?ca]; |e(r=,]|t 5931?93;;2{ :J; 1E sngel gggﬁgs\qug ngg#_%?ggﬂgg%Eéég(ggaege?ﬁbgé%%ﬁg&gﬁéﬁtyl n

German O f eni egungseErivestnt fioclegses, Zﬁ&!\QBjA & &, )‘;:hﬁudh.spbe'd:l.@nlﬂy&m
and- 18 11 796 (EUFKHEuEE%P*%EEKEQ uPHQﬁ 4 to@%§f§97€hﬁ_g geﬂgyé ¢, has

been consi dered as abso- 1ute OSSI ave s

Iransferred Mo/ cd reactlve dyestu fs, azo, acid and sulfur dyestuffs, etc.

e . , Examples of dyestuffs which may be used are:
N : = &zo anmpoundg as desoribed in Cerman Offenlegungs

schrift no, 29 16 137, published 30.10.1980, which are

free from water solnbllizing substltuents,.
- modified copper, nickel or cobalt phg;locyanxnes,
disclosed in German Offeénlegungsschrift no. 29 09 012,
~ published 11.9.1980; and in DE-OS no, 28 42 187,
. published 10.4.1980;

- azo éompounds based on the coupling product of a diazo

compound with a malonic ester derivative, as showh in :

German Offenlegungsschrift no. 27 00 223, published
6.10.1977;

_ﬂ;) - anthraquinone 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, publlshed 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). publlshed 6.8.1978.

Until now, it'has been considered as abso-
lutely impossible to have such dyestuffs transferred

0 1.84
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ublications cited above, the transfer printing is therefore not nentione
ith one sole word or described as perhaps possible. It has been very
urprising to state that brilliant printiggs_.having good |ight, washing and
ubblng fast nesses can be provided when the transfer sheets as described
Kbgare printed on textile webs of cellul ose, polyam de or m xtures of
ceII ose or poly- anmde with polyester in conventional transfer presses in
]E he t e(r)rper ag gréramnme Oéulﬁéﬁﬁaﬁbloﬂb &ﬁBth@rZZLQCt?IaeLs@@it 1 drdef/al i of
rom10 to s resuy articylar surprising since,
conventlonal trangﬁSjjg 3H3 %8“Bth%8 PR %FEFF% (aﬁﬁﬁ? atove,
ii. e. papers nothexefeyewioh meatbbnedewcthe¢nenpndgnabmﬂgcagemﬁsnribéd not
r ovi de under e i ons defined above, a transfer of-
oti ceabl e anﬁ%ﬂf%é%ﬁggétgogg?g%%s or the fiber blends even if these .-
|t erials have been provided with a smelllng agent. As described above, the

nvention conprises two $tepgs bdBR Veky ﬂéid#?%dxﬁﬁdﬁgJﬂﬁaéhe trans-
er base paper ating osi tian whi I's then, in the second

tep, printed 9&%#?%?3?”3{+3§1§39tBPHERgHawe@eﬁlghﬁq:yaahayqa A ble to get
he sane resultullying ofgesthepsesocadube. prowrideds vﬂi@ipd:lh@ Hrastde

he col o par: 2iacef a8 SHPEFIBeRoaPRlse A Rossintad om el st oy
onsi sts in co@%lhuhgsdyepohyammdedyesmukt&ramdqﬁnmaijuﬂqsq;Q{ﬁgﬂlyﬂto one
onposi tion “héﬁﬂdéuﬁipﬂrp899égkg§ 9h eBWVRRtidnal transfer presses in
o the temperature range of from about 160 to 220°C and

contact intervals of from 10 to 60 seconds. This result

9*.11.84' fromone substrate to another in transfer calenders; in the q&j

o W o W nruntllm il 07 M Srctdion Mo U= o

is particularly surprising since conventional transfer
sheets printéd 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

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. 1In 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
into one composition which further contains of course the
other auxiliary agents such as film forming binder,
solvent, viscosity éontrolling agents, etec. This

i
;
:
¢
£
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other auxiliary agents such as filmformng binder, solvent, viscosity
controlling agents, etc. This Md/cd 09.11.84 116 .conbi ned conpositiog(is
then printed as a design on the basic transfer sheet. In this case, the
basic transfer sheet is generally first provided with a rel ease coating

whi ch guarantees a high transfer ratio of the dyestuffs. Such a rel ease
coati-ng may consi stcombanpdl gomposdtdona is Ithesnerietied ab @ardesigmréry the
good_transfer is achieved when the rel ease coating conprises a coating of
about 2 to 5 micronbasiconcapsfeesheetegndm tdisgease dithe dsasi abbrans ffee
procedure further envisages a printing ink, especially screen printing ink,
“for use in printingsbeethéshaeneraddysifdrssh@siovidledestitihat clRase quating
printing ink contains_one or nore inpregnating agents as descri bed above in
~a solvent, one -or n¥RéchBygupgppseegnd dighot & TR 1QF 1§B@ t he
caonmponent of the ink on the transfer sheet. This printing i nk which makes
possi bl e the one- st 8¥eBFBEEBat i SHCH 3 F& Li&AHRs T Eﬂﬂﬂﬂ@ékaﬂﬂﬁﬁ§$sz a

t echnol ogi cal 'y si npl ss and in.addition th ; | h
bortrons ot he r aRefeBehoBsard AN Hbddl, A AR Dol

here 1 a0 8 AYeRLilr it WEh NG |06 s SOUFE SBLETAG ¢SRS
used for the to-stgp.BaRGasSor! hrohd ¥ Y diflllodd'% P! SETof SchlT I N9

impregnating agénts discussed above.

The procedure furthe: envisages a printing ink,
espec;ally screen prihting ink; for use in printing of
'the basic transfer sheet as described above. This
printing ink contains one or more impregnating agents as
described above ih a solvent, one or more dyestuffs, and
one or moré binders to fix the componeﬁt of.the ink on
the transfer sheet. |
This printing ink which makes'ﬁossible the oné-step
preparatipn of the'transfer sheet, provides a
technologically simple process and in addition the
~ ' advantage that oniy such portions of the transfer sheet
| are cbated.with impfggnating agent where there is also a
dyestuff, and this technique is of course material
saving. | |
The binder which shoﬁld be a £film forming one, may be
selected from those used'for'the two-step proéeés. It

'is intended that the binder is during



~transfer printing not or only in a small extent transferred to the

ile material, and that any transfeired binder woul.d not forma fllmt&:L
fextile material. The fol | owi ng me@sures which gointo this direction
be applied individually or |n conbfuaqwml - use of small amounts of

_,.der which are just sufficient, i.e. from5 to 25, preferably from5 to
" J0-%by weight, referred to the total solids content of the printing ink; -
- khokge of binders which formfilns as "soft” as possi bl e; - addition of

subst ances mhlehah@we& bhﬁn&ﬁh@ﬁh@& @&16&1{llﬁnéusﬁulrméxtsﬂ@eratures

{‘or gano- SI|IC c Qun aci.d .derivati or becone
bffective at h g%?% gf&?h% 1ﬂﬁ§?§#§i ?Q%wg? gn%%Yllcon
gonpounds; soltdansmgmma&Smeddr Mmuﬂd|nbun£dtm1stfﬁrmtdmtbhefﬂeﬂﬁiien of
ntifilmng ag ; us f | e t th a fer '
enperature ﬁletrteg)ns?ll’n tq‘rl\‘%s flc%'é’?‘e#&%?% ‘B'laé]n% ﬁic gé g’&H’ gﬁig _
 onpounds and/ S regitdem mmﬂoesmlmmemimdmhbwmaninncmlasadtabm nity
g0 the basic transfer paper, since the binder will undergo a partition

nder transfer conditi ons between the two substrates nanelg textile and
asic transfer sheet, acconqK?ﬁ(ﬁmﬁkir&ﬁﬂkﬂ#$v@ﬁeﬁiﬁﬁ?¥|! icwere 09 1.84

just sufficient, i.e. from 5 to 25, preferab%y from 5 to'
10 $ by weight, referred to the total solids content of
the printing ink;

-\,j o - - choice'of bindexrs which form films'as "soft"
as possible; |

- ‘addition of substances which lower the
cohesjion 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 binders; at the trans-

fer temperature, there is in this case no longer any
binder;

~ addition of compounds and/or selection of
such binders which have an increased affinity to the
L basic transfer paper, since the binder will undergo a
| partition under transfer conditions between the two
substrates, namely textile and basic transfer sheet,
according to its respective affinities.

Mo/c | s 24
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- 18 - The choice of AMETTBZEREp or the one- st&FEPPocess W T Chetefor e

depend primarily on the already existing printing installations or their
desired work- |oad. The one-step techni has not only the advantage to savgg
I mpregnati ng agent since only those portions of the transfer sheet are
provided with inpregnating agents which also contain dyestuff, but also to
avoi-d any risk of a nodification of dyestuff-fgee fibers by excess
i myegnating agent. It has been found, that the penetration of the printing
pattern into the textile structure is so nuch déeper the nore inpregnating
agent has been coated onto the transfer paper. This is an inportant

advant age of the new procesasned BNt o1 t‘tné]etwmﬁi@ﬂathelmhéﬁntépn "
transfer printing where the penetration can only be controlleg by ive- ¥
machi nery, such a?‘ﬁﬁﬁﬁﬁn%k#inﬁhﬁ%?#ﬁriﬁé?%ﬁq +&&#H%%S$%r€?€nag§8§8§ E
rel atively insigniekistingrpyiaitidy inetsklations of sheir adesjredsvarks. ;

It may happen that

t anmpunt__of | I Ng n r f IS
j ust not sufficie%?apgr a %ﬂqgﬁ7$é§§j¥%§§+gn ﬁ%?g%%§.°ﬁ?% ﬁgé ﬁgxﬁﬂeg§e '

surprisingly be fdneaveatimpregnatingsagent tsifn¢e pplyuthpepcppriions of
i nprovet he penet r}g{eo_q: A ASedyr@rpréeadd api €n Papeeghatihyenyends
|

overcoated with a tional -I'm pregnating conpositiopn containin

more of the above Wit GH&® iqantaHa YRS SRRt SPVH ah88oHS 5V°6ag§ﬁ§cg55k
sol ution or di spergf N mc¥iELEatIdh HETapesous Boirod. fibeds by excess

impregnating agent.

- | . ‘1t has been found, that the penetration of the
' printing pattern into the textile structure is sc much
deeper the more impregnéting 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 appliéation 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 composition containing one or more of the
above mentioned impregnating agents in aqueous or
organic solution or dispersion, and drying thereafter

-
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e applied coating. For this use, urea is the preferred inpregnating
This possibility inproves the flexibility and versatility of the

5s of this invention, especially since the quality of this overcoatgJ g
~very inportant, particularly coﬁqg;r%ng adhesi on and evenness. Thi
ating may therefore be carried out h relatively sinple devices.
rocess of this invention provides, in these two enbodinents, the

Tent and surprising re- sults already discussed above. The col or .

>ngth of thecliéié'ﬁéﬁﬂédr@é(a@%?tiﬂ_‘é'rbﬁxigpﬁgé?d-kgﬂeiﬁe'i:h@th.the
f%s nesses when the texti]e materi al |sm€getreated Be ore the transfer S
printing with &F et BPregRatiRg a¥@ntiyest uf f pi ckup. Such agents or

c@nposi tions which nmake the fibers nore receptive for the dyestuffs and

ch have an oI LY UL b BEDELE ket eutte Bg S P

a;”an i mpr egnaty r L QLI f.this, tion, e.qg.
eﬁSilon-caproIét?gﬂ?g§§%N%&%%n téfggﬁ%§|§g%%§§éﬁg“§|&%oh?taﬁé
Il ypr opyl ene GRITE2nHpparsicplanty ghoncarndog, adbesdbon and heir mi xed

indensat es haveydiaedisP] OVeRl Pastesubat L g ARG ORhb 2b2oke Peh@atied oyt
t feat ment of cel ] ul ose, cont a n|n£$§£$sérafes; printings wth higher color

-._t h and good Wit reetativedy 8 &Bi€e8-better touch and antistatic

: The process of this invention provides, in

'&_, ' . these two embodiments, the excellent ahd surprising re-~

_ sults_alreédy discussed above. The color strength of the
printings may now still be improved together with the
fastnesses when the textile material is pretreated
before the trahsfe: printing with an agent which
improves the dyestuff pickup.

Such agents Or'compositions which make 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

e as an impregnating agent for the transfer printing of
this invention, e.g. epSilon-caprdlactam. Small amounts
of polyethylene glycols and polypropylene glycols, about
5% by weight thereof, as well as their mixed condensates
have been proved particularly approp;iate for the pre-
treatment of cellulose containing substrqtes;_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

Mo/cd ' 444
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Mo/ cd 09.711. 84 -20- of the printed substrate may be forgone, and this is
a further advantage of the present invention. The use of these agents
particularly sinple when the textile material should be permanent finisﬁgﬁ
before printing since these products may then be applied together with the
finishing agent. The pretreatnent described ngzg can be carried out by
several nethods. Preferably, a diluted soluti"on of a pol yethylene glycol .in
wat €/ e.g. 5t by weight, is applied on the pad mangle. Wth a pickup of
100% such a solution will provide after drying a net add-up of-

pr et r eat ment agenbfofthg%sminﬁgg%bst;gai& E‘{a@t AW orfed) difd it niegl & n

an advant ageous manner W th nornal washing carrjed out before the
transfer printingfvarhermdvantage ofcFhs Rrepent AMVEHHOns before, if

one proceeds in the followng way: the textile material is washed and

mangled wi th & 106 aqueous SN T THESGAUTEA 11 BRI CoLaEly SeHile
squeezed to 50% amben redld ytedetiide mBtieritaktsHon Ihtkee i pérmanentofiniahedout
5% by wei ght of t e ten TN t 5§% hef HELEELBkeHO
be - print eg’%vﬁ%tqjhe g%g%ﬂ:sin\ﬂ]r%?hrwﬁegé e |%§%{$§3£e%ﬁve for t-%g €
dyestuffs, can be tegethermwitly the ficdshinhagentever, the anount of
~inpregnating agent on the transfer paper will not be sufficient, e.g.

should a particularly dee enetration be achjeved, :
P y o pl%he pretreatment éescr;bed above can be

carried out by several methods. Preferably, a diluted
U 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 xfight. This
 pretreatment can be combined in an advafageous 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% Squeéze effect. Then it is pad mangled
with a 10% agueous solution of the pretreating agent,
again squeezed to 50% and finally dried. This textile
_ material will contain about 5% by weight of the said
N agent. ' ' '

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 gchieved.

It may be in some cases interesting to apply
dry impregnating compositions on a material to be .

i | ST-1444




a.be In sone cases interesting to apply dry inpregnating conpositions
material to be Md/cd 09.11.84 21 printed. To obtain this, a ba
which is only coated with |npregnat|ng agent but not prlnted S
sfer printed on the textile materiaf.2¥or these applications, very

t transfer tines are sufficient, typically 10 to 30 .seconds at 170 to
I\ preferably 20 seconds at [err] This method is particularly

The trancioringet GRB.ShERLECRRLF S Phod; BRp8R BhRER Ls BRI TG

{es ri bed abov, St V, ngfe h d e, pgrMeheRaper can
; sed whi ch ?% Qtted8¥ éaﬁéf%?é€§§%%§gé MaEQElH§ has a N asi c

2 b
ght of frcnﬁEEk&QaQDOBBr1Eer§/ﬁh°r yEFEBP%9r4elﬁe§raGB GPFéﬁFPe"fhese

di tions ar ee el 1P iBEtaﬁﬂoSkébbﬁdslattMeoatb zﬁbecnrpaate&abﬂyntlng

be realized on the_conven Iende resses d ned for the
imation tr %s?%?°0??h65tlégge Eﬁuﬁ?gﬁogaF iEPrSéS ? ¥e met hods

al so knomnlﬁeef@etﬂag Qhehledc;m pheternsaauonéédbaoprbatedsOMIbed
O L PRk Y/ 05205 hehBl? BAHCPHEORLRSES LABEr! BRLskoRady

{istent and eXpt ers
‘ansfornat|onconta1n sufficient amounts of impregnatlng agent.

As a basic paper which is transformed in two
steps'or in oné step as_déécribed above, to give a
transfer sheet ready for'use, normal paper can be used
which is fitted for transfer printing and which has a
' basic weight of from about 30 to 100'g/m2, typically 40
1 : or 60 g/mz. These conditions are known to the man
' ‘skilled in the art.

The.transfer'pfinting may 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 inventibn is the fact that already
A existent and expensive transfer calenders may be used -
without transformation.

The textlle materials transfer printed by the
process of this invention and also the tranafer sheets
have a substantially anlimited storage ‘time. It is how-
ever recommended to confer the normal high finishing
resin treatment before or after transfer prlntlng or,
should special reasons not recommend such a finishing,
to rinse the textile material with water and to dry it.

Moscd <1444
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The textile materials transfer printed by the process of this invention and
al so the transfer sheets have a substantially anlimted storage tinme. ht is
how ever recommended to confer the normal high finishing resin treat
before or after transfer printing or, should special reasons not reco nd
such a finishing, to rinse the textile materbhal .with water and to dry it.

Mb/icd, -1444 09.11. 84 -22-
Fuﬁfﬁernnre it has been surprisingly found that the transfer sheets of
this invention give brilliant printings on regenerated cellul ose in the

«formof rayon, viscose and paryhexmorkaviing hgsotheenbsiurpr iwdeigilyg fownd i ght
f ast nesses. Knowntﬂsefgﬁae%fgﬁﬁﬁqﬁognsg%ssw 'thld hvesldidn0giGd | ers with

.water omly re- sult ne expenses and i ntensive
pretreatment of thﬁliéiﬁﬁtepwénéﬂnSBSOnlﬁeﬁﬁméréﬁﬁdeQ¥?W%QQﬁ|Hﬁp§hﬁtﬁPrm

insufficient fastpessayonlh¢ilscasel @has $108fi  Ha¥ iy ¥dP by, fore
have the further adv age conpared mﬁt?@ga r|or argﬂyhat nor e unlf rsal

fiber classes canwﬁégﬂpghﬁéé Lignd §&§§HF§§@ *s %&qrqlﬂﬁﬂQQﬂﬁgﬁrPﬁﬁﬁeéﬂ%e
of fiber blends wthie pelel2ing offi elduliosde rfEQere atitth eaiter ayely srexften

used for this pur Q r|nt t al.or t.ternon the tr f

coated with Hﬂgregﬁi[%l ng a%@ ggv@ﬁ' Hﬁ%ﬁhﬁnﬁge% sssesan%)s/l e“‘ltraer;fl}s]led‘:'t The
most i npor t ant arprgtawmtmgn&fbébthéIuamtn%ujmahanwakﬁdrﬂﬂrnﬁlq{ﬂmﬁmﬁalnt

other printing mephqds ;can A iPRsatesbIeR ifidetkddulistry | ooks since a

| ong tine,

.r ) | _ : The transfer sheets of this invention there-
~ fore have the further advantage compared with the prior
art that more universal fiber classes can be printed.
This advantage is very impoftant in the case of fiber
blends with polyester fibefs 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 printing. However, other
printing methods can be applied.

U . The printing industry looks since a long't;me,'
| particularly since the development of modern photo-
copies, for electrostatic or magnetic gravure free
printing methods for the textile industry where the
orders for a spec1fic pattern or design are often very
small and therefore, the numbers of design for un;ty
- area are numerous.

A g:avufe free textile printing method based -

on the use of electrophotographic toner powder
containing sublimable dyestuffs is known, for example

Mo/cd” | 4 '. M
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larly since the devel opnent of nodern photo- copies, for

fostatic or nmagnetic gravure free printing nethods for the textile \

ry where the orders for a specifig pattern or design are often very §

-and therefore, the nunbers of desf for unity area are nunerous. A

ziire free textile printing nethod bas on the use of _

30t pophot ogr aphi ¢ toner powder containing sublinmable dyestuffs is known,
xanpl e Mo/ cd 09 11.84 23 - from Swi ss Patent Specification No. 619

DuPont, 1860 sWilsd $ : . £PS el 2 Spsehieations
4,145, 300: 4 134%_,5576 Jﬁgjgfs’&é&%}afﬁ%g ﬁ%’ctf@%hﬁ%g?ﬁ%ﬁ%cg'
ductionlﬁ%mmds may be -used for the rapid and gravure free

ar-ation of transfer papers for the conventional sublimation transfer
ting.. For:this purpqse,. a atent electrostati h e ipage fornmed on a
oconductof is devel g}pétf \é‘ﬁq‘ﬁl%@?@%ﬂm&%‘“ T%ha%%ﬁ?%ﬂ:n subl i mabl e
tuffs. Onépesijfirerttiansy s ¢ 4,0 30y ed PY AV eh76 uands4f a46{BB1t hi s
ication, [yt ¢ty -égyp%yﬁﬁg f%FH- (§ggfﬂﬁq£@-5 | st uffs have
- been descri egﬂbefor , é?ie aﬁ%?e m U K J?Eﬁ%gagéfigéfi%% No. 2

95 855. ConvédSorfar dhsyinapichand 9xavure fxee preparetionpofient as wel |
;.'_j_'_;f_--ordt WO- CORRRf¥Ferd YiPers HUE e WidvenOloddESSubBOhAtibRS are adapted
jf?ro uce transfer printing. For this purpose, a latent

§E  - electrostatic charge image formed on a photoconductor is

. developped with toner powders which contain sublimable
._ﬁﬁi " dyestuffs.

One-componént magnetic toners have proven
successful for this application, but two-component
toners containing sublimable dyestuffs have also been
described before, for example in U.K. Patent Application

.No. 2 095 855. |

Conventional copying faciiities are used for
one-~component as well as for two-component toners, and
the optics of these facilities are adapted to produce
laterally inversed images which are laterally correcﬁ'
‘after thermoprinting. |

A
e

The toners containing the conventional subli-
mable dyestuffs can however only be used on thermo-~
-plasticiarticles and'nqt on cellulose fibers such as
cotton. ' '

PCT Patent Application No, WO 83/00235
discloses a method wherein heavy, water insoluble
dyestuff molecules are incorpofated into one-component
magnetic toners, These dyestuffs should be transferred

Mo/cdr | s1-17444
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lateral |y inversed i mages which arelateral |y Torrect “after thermoprinting.
The toners containing the conventional subli- mable dyestuffs can however
only be used on therno- plastic articles and not on cellul ose fibers such
as cotton. PCT Patent Application No. WO 83/00235 discloses a nethod
wher ei n heavy, water insoluble dyestuff nolecules are incorporated into
one-iconponent nagnetic toners. These dyestufafds -shoul d be transferred M/ cd
09 11784 -24- under a subat nospheric pressure of about 100 nmbar in 30
seconds at 220 to [err]fromthe transfer paper to cellulosic fibers which
are swollen wth water. and whose swelling state is maintained after de

hydrating by about*®%6% 8f ﬁHP?éW?@QPeH&ﬁ RFefsvdiecOf abondi PO sPagndu 30
400. Thi s suggest sercha@s atvaRal t3eRIIQUL (trr@mét%lé&tr%ﬁh%ﬂéfr hperd xd he fact

t hat | at | t | bl

ar?sea ;ﬁlg h;ﬁegcgaﬁaﬂg Og¥$g%|s %éé? %fe 5%6&4ﬁ&ﬂ r%ﬂh%ﬁ%h&hq?e
the textile naterBHPléﬁngrSta&nsﬁsrmpMNﬂahmgdlaf&matﬁa'hy&mdniﬂq by about
Therefore, there 18sSbir bolfgttABT! natihe & xRl eRhilaly QARG Wehle

printing nethod fqr cell ul ber present 1nvention Is nom1capab|e
of filling in thi 0Bap. I't provides the use of a two: component -

This suggéstion has several serious drawbacks;
one of them is the fact that a relatively strong vacuum
o is to be uéed, and sealing problems will arise. This
~ makes the method very expensive. The polyglycol
remaining in the textile material after transfer
printing is another drawback.,

Therefore, there is still an urgent need for
an electrophotographical printing method for cellulose
fibers. '

The present invention)—sightls—modified—te
adapt to slectrophotography 4 is now capable of £illing
in this gap. 1t provides the use of a two-component
toner. Such toner contains a blend of fine tpner
particles carrying a dyestuff, with relatively coarse
carrier particles. In developing stations using two-

| component toners, the carrier transports the toner -
particles over the latent éharge image provided on a
photoconductor such as selenium. The toner particles
charge themselves electrostatically by the contact with

- the carrier particles and deposit on the charged
portioné of the photoconducﬁor whereas the carrier
particles fall down into the developer station and are
there recombined with other toner particles. From time
to time fresh toner particles must be filled into the
developer station. In the often used magnet brush

Mo/ed © - T - SI-14%4
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uch toner contains a blend of fine toner particles carrying a

; with relatively coarse carrier particles. In.devel oping statioﬁg
Wo- conponent toners, the carrier transports the toner particles

e |atent charge image provi ded om @sphot oconduct or such as sel eni um
ler- particles charge thensel ves el ectrostatically by the contact with
rier particles and deposit on the charged portions of the

onduct or.- whereas the carrier particles fall down into the devel oper
on and ar deviedopere Eonsisned WaANTF itthdrs hdferramagnelic partishesto.

resh t on@onRalihiiGlee® Gisti dih f iddersd | nitxod e dvedppsrsiegionzt I n

“t en used nmagnet briush /Qf Q§§£11;84- -'Ziﬁi develqg&r zones, a

er is of @S SR¥yRES Elgg‘ﬂ’c Hhat & heher Mpe RE RYRACSIRY 8 ron

‘or ferritembinatdom@¥f aen dbmvel ddfined tionpare greayt mg pagentedahg a

nation of e fi | 4 | t yestuffs
‘bed h-ereit%’?e gﬁ’%%\égp%pr#gkeh%@%{eﬁ%f’r}g'ncalﬁﬁe%{é?ggt% 'l allow the
rati on of petowesspi end rthase dmneralwicobya hipy athe i preBaypttencaf be

as transfﬁi’hg‘t%@?{ﬁésoriﬁ hesdv S dia Prddhy 1y Ofa &£l 1 ¥4 @5 ewhi brr aand

bl ends of cellul’ose and synthetic fibers. _pretéeatnent or
reat ment & (Red a8 4xanmier iRAPSH T | foR the ckkaRyFeLnBr tBhYRA Pona

er pressefeldnilds endaiss ayd bElbee b ldnids Ssopreé Elutdseoande toners
sing particles forned b

rising partl clies o g by 2 At ol Al e hig 208 ne o R

the textile material will be necessary, and conventional
transfer presses and calenders may be used.

‘It is preferred to use toners comprising
particles formed by a mixture of impregnating agent,
dyestuff and binder. Preferred binders are acrylic
resins having a softening point between about 60 and
about 120°C. Preferred impregnating agents are urea,
5,5-dimethylhydantoin and nicotinic amide.

if is also possible to impregnate the copying
paper with an impregnating agent as an overcoating so
that the toner consists substantially only of dyestuff
.and binder. It is further possible to use a blend of
\ - toner particles only contaihing'dYestuff and binder with
| ‘such particles which consist only of_impregnating agent
and binder, '

_ The dyestuff.concentration normally amounts to
from about 2 to about 30% of the weight of the toner,
and the concentration of the impfegnating agent will be
up to 90% bf the toner weight. The toner particles may

Mo/cd | _§5?14*fy
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resins having a softéﬁing ‘poi nt between about 60 and about [err]. Preferred
| npregnati ng agents are urea, 5,5-dinethyl hydantoin and nicotinic am de. q¢
is also possible to inpregnate the copying paper with an inpregnating age
as an overcoating so that the toner consists substantially only of dyestuff
and binder. It is further possible to use a blend of toner particles only
cont@i i ng dyestuff and binder with such partd€lwes which consist only of

i npregnating agent and bi nder. The dyestuff concentration normally anounts
to fromabout 2 to about 30% of the weight of the toner, and the

concentration of t I_ITRr egnat.i ent will, Dbe up to,90% of_ t.he toner

wei ght. The toner C%Z’rttal %% rogeluials.tgwcespzeé:qh c?de'ntszﬁ%teﬁlir}q

further substance@9endtis ,avaseds,cmlispearems agmtss, ispersiagprtgentetc.’

fl om ng agents, etc. Should the toner contain the inpregnating agent, the
base paper may be a conventional copying paper. Better transfer yjields are
achi eved when the paper is fShold dheedonan eentdiandde dyppregnating a

siticone resin, oagentjy@hedlbait igHNAIMRAY Nk WYY VERM ihaal [SUSHKIRSS
of -at |l east 3 mcraons. Shquld the toner be free of inpregnatjng agent, the
base paper nust fPPEFThe EeHYEF hnanefenydelds are iaghiayea i"abefhgtg?ﬁ -

havi ng a t hi cknespapleraldeutfi¥stricoamesl wiltth tonerldasd idakon ¢ e, pepexr by
mechani cal pressurgqr, eat.,.. or. by onbi nati o f €SS heat .
The transfer shee_tsq'(%' ctoh%s r}i%%\}é\ﬁ iocflrjl arrzlya(i'bereg)'porr%-an rlm%reoénastfgge aag%q‘t
: having a thickness of at least 3 microns. Should the
o toner be free of impregnating agent, the base paper must
N - first be coated with a layer of the impregnating agent

having a thickness of about 15 microns.

The toner is fixed on the paper by mechanical
pressure or by heat, or by a combination of pressure and
heat. The transfer sheet of this invention may be pre-:
pared by still other methods. Such methods are the
rapid printing in automatic date processing, such as
impéct 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
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 oiher jet methods use

ulﬁrafine'dispersions of the active materials in water
-or, alternatively, sclutions in organic solvents.

Mo/cd . - f | y—*ﬂ/
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y still other methods. Such nethods are the rapid printing in

At i ¢ date processing, such as inpact printers with _color ribbons Oﬂl’
npact de- vices, particular ink jet methods. Ink ribbons which wil
printings to be used in this inventdi @V, -ray be prepared from coating
tions wherein dyestuffs are fornul ated on appropriate m xing

_ such as the three-roller mll, together wwth a m xture of mneral
tnd non- drying ani mal_ or vegetabl e, oi | s, _and the honbgeneous, mi xture -
obtained is used toRififdghartde Rysaiitinmay heiagrtisd wtthes or

j et met hded tuee pUlraade v ofi ey Sawes mipdhe enpdvin iy efmal s in

or, alter I sol utions i m.0 solv {
Fi nal | Y, t%gy(?;(/% i fpélrr%’s%e ap%&%%g%vm ae efa narﬁneé)lge%&aE%d '
paper, espm-@majolfybrwm ramnnqprmq)asdss haihiowe ¢@1me«erssame
i egnat ed prafsemwdxéf@thgﬁw Y¥d Q‘If‘séd‘i‘\ﬁecﬂai’ﬂ @15@*&9% €Rghns as
ers, which are dissolved 1 n al cohol and en mxed wth sol uti on of
yestuffs M3xed weid ar Jdvréarufq% e Ry Rt £ 4 %Mmave |

ed with inpregnating agent and then printed with-the dyestuff to be
ed, have been contacted with cotton sanples during 30 seconds at -

] vvhereupon t he pri ntotg dyestudfahss coevasedht . this imeention
have further been selected by simple experiments wherein
transfer supporfs'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

_whéreupon 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 papér 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

TN

to 30 g of impregnating agent per m2 of transfer paper.
The following commercially available dyestuffs have been
~ ~ found to be well suited: '

.Yellow d estuffs

c.I. stperse Yellow 213
C.I. Disperse Yellow 136
C.I, Disperse Yellow 181

; - : e ' |
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then he found t hat the penetratlon of the fabrlc by t he dyestuff I ncreases

with increasing anounts of inpregnating agent on the transfer paper Rg
further depends on the nature of this inpregnating agent. O course,
anount of inpregnating agent is limted by econom c consi derations;
substantially conplete transfer of a dyestuff wll be achieved mﬁth the
amounts nenti oned above, corresponding t¢& 28 Opper limt of 25 to 30 g of
i npregnating agent per n2 of transfer paper. The followi ng commercially
avai | abl e dyestuffs have been found to be well suited: Yellow dyestuffs

C.1. Disperse Yellow 213 Gl JJ.SRerS5e Yellow 136 C. 1. Disperse Yellow 181
Mo/cd 09.11.84 . -28- Re | . Disperse Red 220 C.I. D sperse b

Red 271 C. 1. Disperse Red 346 Dyestuff fromexanple 1 of DE-OS 28 46 168
Bl ue dyestuffs C. 1. Reactigug Eug%ﬁgggé Reld 3y se Blue 192 C. |. Disperse

Blue 238 C. 1. Disperse Blue 327 . Ds er%ﬁ,Blue 328 Copper phtalocyanlnev

dyestuff of exanple 1 of §E1®SQ3§9£E?EB
' ' C.I. Disperse Re¢ 346

Dyestuff from example 1 of DE-0S 2B 46 168

Blue dyestuffs

' C.I. Reactive Blue 6

C.I. Disperse Blue 192
C.I. Disperse Blue 238
‘C.I. Disperse Blue 327
C.I., Disperse Blue 328
COpper phqglocyanine 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
s way by the use of two or more of the above listed dye-

stuffs.

This inventlon ge now further 111ustrated by
the following examplesthlch are given for illustrating
purposes only and should by no means limit the present
lnventlon. '

" In these following examples, all parts are by
weight if not otherw;se indicated,

Mo/cd
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C I

el | as the dyestuffs C. 1. Disperse Orange 125, C. |. Disperse Geen 7,
‘Di sperse Violet 64, C.|I. Disperse Violet 89 and C.I-. Disperse Bro

21.} Secondary col ors can be obtained ifn thggnormal way by the use of t
or jhore of the above listed dye- stuffs: * This invention is now
furfher illustrated by the foll ow ng exanpl esLwhich are given for

syrating purposes only and should by no neans linmit the present

invention. In these following exanpl es, Exampkets are by wei ght if not
ot-herwi se indicated. Md/cd 0911.84 ~ - 29- Exanple 1 In a ball mll, 20

al
xyl

Teaps of Ta 1ol | a0 AN b s ot SPARERE 1 thie nana: 8

parfs of powdered ep5|lon- ccgrolactanrare round together with 10 parts of

w nol ecul ar wei ght et i caiPalbsBibha 20 Barts of perdered epsidens of
ne and 10 pardprafactfangte éfé@mdatéﬁethefl0EthaIUHE§rB§Vb$9aalow

Renape Led By,

havl ng a basic W gharts &0 xy¥hene camd t h@ panpssoflenhasomuledfte&fher

dryfng, the th'qhﬂﬁﬁsheﬁ E%Eﬁ§%$eﬁﬁ&9§%'ggv§$c fH o@ QEBHE'T%OB%% '§

prepared by mlling u

bal

parts o

estu DI sperse Re

n1|| togethbﬁ Qlrtnine ol ution of 10 parts of ethyl -

o
i
A
B
il

£

i
«
B

This mass is then applied by means of a roller
blade on a base paper for normal_transfer printing
having a basic weight of 60 g/m , and the composition is

\’% dried. After drylng, the thlckness of the applied

coating is 15 /um.

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 jam and no particles are gfeater than 4 jum. In
this state, the mass has a viscosity of about 39 mPa.s.

This xnk is then applied on a conventlonal

\ﬂ;?g gravure printing machine on the coated surface of the

transfer paper pretreated as before, a design is formed,
and the paper is then dried. 1In a conventional transfer
pfinting 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/m 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 /sx)—rrn/
29.11.84 |
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cellulose N7 in 80 parts of industrial ethanol. The milling is continued
until the average particle size is 1.5 umand no particles are greater
than 4 um |In this state, the mas$ has a viscosity of about 39 nPa.s. k—
This ink is then applied on a conventional gravure printing nmachine on the
coated surface of the transfer paper pretregped as before, a design is
formgd, and the paper is then dried. In a conventional transfer printing
cal ender, the coated and printed transfer paper is printed at [err] during
30 seconds on a cotton gabar- dine having a basic weight of 180 g/[err]
whch has bef or e- shewd, beemplkedckighandnvenegtohaedeaansfaal pranbingl bant

red printing havj ally good_r uhhi V iLng_and_lLight f n es is
obt ai ned whi ch Ng?ggéggefib8498:Egsuigg%g&@?ggoﬁgg$§5a§?9h gg%éeﬁ??onal
transfer printinfabnipel y8beepropeptiepcofathy febpipewereathénsaneo the

fabric. The prOQPEéfeﬁthtEQ?siéPr?Eiﬁﬁiﬁ the sanme after the transfer
printing. Exanple 2 The transfter printing gaper prepared by the nethod of _
the exanple 1 is printed in a conventional transfer printing cal ender at . 4]
[err] and a contact tine of 40 seconds onxamﬁgbrhc of polyam de-6.6. A
brilliant red printing having outstandi ng washtng fastnesses and good |ight
and rubbi ng fastnesses is obtained. Exanple 3 The transfer printing paper
obt ai ned accordi ng to the mhehedankfexapplietinigspppert pdepaxadcbyvehei onal

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

R

red prihting_having'outstanding washing fastnesses and
good light and rubbing fastnesses is. obtained.

Example 3

e 95 N

The transfer printing paper obtained according
to the method of example 1 is printed in a conventjonal
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, I

I\ : _ : Exaﬁgle 4

A pasic 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, S o

‘Mo/cd
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tr

nsfer printing cal ender on |usgrous, bleached viscose 2 satin having a

badi’c wei ght of 95 g/[err]. A brilliant red print with very good rubbi
wadh and light fastnesses is obtained. «Exa g -4 A basi c paper coated 1;3
X th

ac ordlng to the method in the first part of

a

anple 1 is then printed
ravure ink containing 8% by weight of the dyestuff C.I. Solvent Blue 36.

~ Thils_yransfer printing paper- is printed in a conventional transfer cal ender

bl
96

. dached beforehand. A brilliant blue pr
intlo-the fabric is obtained. Md/cd 13.11. 84 . 31-

ing excellent penetration

du%lng 30 seconds at [err] on a silk creggxgﬁép@ dlas been degunmed and

Exanple 5 First, a of fsatiyst hisloffset epareilshnia pheparedl bvranm || by.
ing and m|li of | r.di e i aghs ral oil
28 part s of dpEsT e ERY mRIE Chn pipEindrar CpRE B BT 2
'. (Hoechst AQlackhumx r&nséééemllnkZQsp@repapédmbneaalhﬁéé angd| R8r nill

28 parts of t%et%yéété‘géh&éng f&@iﬁesg &eur?&% ?ﬁep%&ae%ameof

i.sh as prepare ove Aer oSl fumed silica of
§sa AG and Z'AReTtobfKR %Q)fb’él {Heechatid6) . Aerosil is a
svered Trade Mark. The basi c transfer paper coated according to

Then, an offset ink is prepared on a three-
roller mill from 28 parts of the dyestuff C.I. Disperse
Blue 327, 85 parts of the varnish as prepared above, 5
parts of "Aer051l R-972" (fumed silica of Degussa AG)

AT}

.\’%' ' and 2 parts of a cobalt siccative, Therodl > R‘“*

Tra -3.2, ’\o.\’\k -

The basic transfer paper coated accdrding 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. '

\q . .  Example 6

An offset printing ink capable of curing under
ultraviolet iight is preparéd on a three-roller mill
from 50 parts of epoxyd1acrylate resin (AK20 N.V.) and
20 parts of trlmethylolpropane trlacrylate, 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-Gelgy) in grinding until the average

Mo/cd ) . 'y1“4/
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exanpl e 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 durln@%/
30 seconds at 2000C on a conventional transfer printing press with a tri
of 50% cotton and 50% pol yester. A brilliant blue printing having good
rubbi ng, washing and |ight fastnesses is obtained, Exanple 6 An offset
priQting ink capable of curing under ul travidl et Ilght IS prepared on a
three -roller mll fromb50 parts of epoxydiacrylate resin (AKZO N. V.) and
20 parts of trimethylol'propane triacrylate, 4 parts of pol yet hyl ene wax,

parts of a dyest er, 2 n f thyI
ketal (Irgacure gé% Qﬁhg gtég % FX%‘LL”?WE %g il g nand B ggﬁéjgl%q%
32- particle S|26rﬁ§t¢ﬁféhaor4t9um 5 Lﬁﬁ%ﬁ1 no® pé&trtTéMag gr €8 ‘H&n 4
um [err] A base paper coated: accordlng to exanple 1 is now printed with
this printing.ink. The printing is then cured under, three ultrayiolet

| anps produci ng on the sheBt 8288 PAREYpERBLedr a36oVRIRT TR eXRIRLE Jr d&

produced with a apeeprohte@0Risheehssppriheihg ﬁkey ghe priiptdtgatis210C
during 40 secondﬁ in a._co ven i on b tran fer g % ?gpgress n a_cotton
tricot. BrilliahtePeFPERApPR Fan rREVP &rgy ate GhP P58y “Ahd
washi ng fastnessEheasheebBaanmﬂghExpupbe 6fABO|wpcmgnat|ng agent is
formulated into a -
The sheets are produced with a'speed of 6000
sheets per hour. They are printed at 210°C during 40
K“; _ seconds in a conventional transfer printing press on a
' cotton tricot. Brilliant yellow printings having
excellent light, rubbing and washing fastnesses are
obtalned
Examgle 7
An impfeénating agent is formulated into a
coating mass in the following manner: on a three-roller
mill, 50 parts of epoxydlacrylate resin (AK2Z0 N.V.), 20
parts of trlmethylolpropane triacrylate, 4 parts of

polyethylene wax, 6 parts of benzyl dimethyl ketal, and
80 parts of nicotinic amide are-ground until the average

N\ ' particle size is$ less than § /um and no particle is
greater than 10 Jume. ' o

A base paper having a weight of 60 g/mz_is
coated”w1th'th15 composition; after curing in the device
described in example 6, the thickness of the coating is
about 20 /um. '

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

. ,'"
7
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xydiacrylate resin (AXZO N.V.), 20 parts of trlnethylolpropane

jacryl ate, 4 parts of polyethyl éne wax, 6 parts of benzyl dinmethyl ke

~anq 80 parts of nicotinic am de are ground until,the average.particle si ze -
is{lless than 5 umand no particle is greater t an 10 um A base paper

h o ; ; . . -
A oeadae, P RafbeY Brd Sip A 4G, ‘E'n%séf’%?g?'héfﬁﬁa bk ohotiphlp:' "

20ym - The pringindg 3|5r¥&§fpr<é}ie¥r0éd e kA G de bl rg addl éeeoade ihbvvaprl nt ed
on |t hese papers, %@%d&%%ﬁ&ﬁﬁl’EléHE¥é¥'§¥iﬁ@1hé ﬁﬂéég aﬂ?iﬂl1a3g g ?g§fer

33.j papers are then printed on a tricot of 65% of pol yester

cotfton at [err] d@FiiRg AT RBHRT i9Pe8 HHRRIRS o9 sk BGsaRd bFGHﬁlng
prgss. Brilliant yeldtqsgdddtdigoddyined good rubbi ng, washing and 1i ght
‘nesses are obtained. Exanple 8 Screen Printing Ink A screen printing
is made on a three-roller mll by grinding of 60 parts of white spirit.
arts of epsilon caprolactam 15 parts Eikaeiplel ghydroxyet hyl cel |l ul ose
5 parts of the dyestuff C. 1. Disperse Blue 329. This ink is used to

t on a conventional flat screen prlntlng nachlne as a base paper for

co tlng ‘mass in the foIIovm ng manner: on a three- roller mill, 50 parts{{f
t

A screen pr1nt1ng 1nk is made on a three-roller mill
by grinding of 60 parts of white spirit, 20 parts of

epsilon caprolactam, 15 parts_of ethyl hydroxyethyl
cellulose and 5 parts of the dyestuff C.I. Disperse Blue
329. This ink is used to print on a conventional flat
screen printing machine as a base paper for thermo

: printing. The paper is transfer printed in a currently

E ~used transfer printing press on a cotton fabt{c at 220°¢C

: during 40 seconds. A turquoise blue printing having a
very good rubbing, washing and light fastnesses is

;% o obtained.
Example 9
Pretreated cotton
o ' A cotton gabardine having a basic weight of

l_.aog/m2 which has been pretreated by bleaching and
mercerising is padded with a 5% by weight aqueous |
solution of epsilon-Captoléctam until a pickup of 100%
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 '




during 40 seconds. A turquoise blue printing having a very good rubbing,
washi ng and | i ght fastnesses is obtalned Exanple 9 Pretreated cotton A
cotton gabardi ne having a basic melght of 2 180g/m which has been q
pretreated by bl eaching and nercerising is padded with a 5% by wei ght
aquequs sol ution of epsilon-caprolactamuntil a pickup of 100% and t hen
dried on the tenter frame. A coating conposition is nmade according to
exanple 1, and a current Lrarisfer pr|@Q|ng base paper is coated with such
anounts of inpregnating ink conposition 34. to obtain after drying a dry

| ayer of 10um t hi gly @ig Iq\y%rfte&, R AviAd G | ?y@geopy hNEh POk i bal |
mll 10 parts of the dyggtuff C 1 sﬁgrséﬂégd 46 toge%ﬂ%r m??hkaar9

sol ution of 10 pantayeef. ethyl cel lul ose NO7 in 80 parts of industrial

et hanol . The grinding is continued until the average particle size-is 1. 5
un1and no particle is greater than 4 um In this state, the viscosity in
the conposition is neasured to be about 39 nPa.s A pattern is printed with
this ink in a convent iRorpalirgriangurismiprisitmarde nisgc hg nending hien caabetilsmifldcao -
of the transfer paper as prepared above, and the_paper is then dried. The
coated and printe@a$¢§n§ﬁeﬂhﬁnﬁﬁeﬁﬁuﬁﬁi¢u£xiDrs&@c@mv%ﬂdlbmaltocanbeer
printing cal ender at 2100C during 40 seconds on the prelreated gabardine
nment i oned with a solution of 10 parts of ethyl cellulose NO7 in 80
parts of industrial ethanol. The grinding is continued
until the averége particle size is 1. 5 um and no
particle is greater than -4 uym. In this state, the
viséosity in_the composition is measured to be about 39

mPa.s

A pattern is érintéd with this ink in a conventional
gravure printing machine on the coated surface of the
transfer paper as prepared above, and the péper is then
dried. The coatéd and printéd transfer paper ié printed
in a conventional transfer printing calender at 210°C

A | during 40 seconds on the pceLgeated gabardine'mentioned
above.A brilliant red print having gobd rubbing, washing
and light fastnesses is obtained and which shows deeﬁ |
penetralion into the fabric. Large surface patterns show
a pa:tipula: "duiet“ printing image.'The properties of

the fabric were not changed after the transfer'p;inting.

- Instead of the impregnating agent .
epsilon-caprolactam used in the foregoing examples, gdod
results are also obtaingd with other impregnating agents

o
;
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aboge. A brilliant red print having good rubbing, washing and Iight
fasfnesses is obtai'ned and which shows deeppenéetration into the fabric.(OO
Larfye. surface patterns show a particular "quiet" printing i mage. The
properties of the fabric were not changed after the transfer printing.
| nsjlead of the inpregnating agent epsil3n-caprol actamused in the foregoing
fpt es, good results are al so obtained with other inpregnating agents
such as propyl&nen li€a, peépylene wrea, ethplénecussadenicsaiindet iamide,
am ¢le, gl yoxal nonourein, 5.5-dinethylhydantoin and urea. The anount of
i mpjegnating agentisgwi¢erinictdmidabrgtyorglbmopoupeiged between 5 and 10%
eight of the dry fabric. Exanple 10 2 A base paper having a basic '

ht of 40 g/ m viass-ebnethylhndantohpoandi BRedensi sting of 9 parts of
nicgtinic amide and 1 part of a polyacrylate. sold under the trade name
"Pafal oi d B-72" by RoHPMr& amewnt ppf| hERFpERAtPAg @F8nA apRRAeG Ko $he
Regijstered Trade Mark. The coating was nmade in such a nmanner than the 2
findl coating wei gFRDRES DAY gPth CORRF i8R pBPTHACN: ReANFr LAfePYoFOLFRT Of
coaffiizng by gravure grjntigf with a nulticol or design containing, as

i dt'i ng' dyest uf f sStR€ 4EY F@PEICe Red 346, C.1. Disperse yellow, and C |

Di sgerse Bl ue 329. Jannl 1 _ - The design was then heat
tragsferred at 21 +1g 30 seconds on cotton cretonne having a basic

A base paper having a basic weight of 40 g]m2 was

coated with a composition consisting 'of 9 parts of
.hicotinic amid; and 1 part of a polyacrylate, sold under
the trade name "Paraloid B-72" by Rohm & Haas,
Philadelﬁhia PA, U.S.A. PARALOIDIis a Registered Trade
Mark. The'coating.was made in such a manner than the
final coating weight was 20 g/mz. This paper was then
p:intéd on the coating by gravure printing with a
multicolor design containing, as ptinting'dyestuffs.
.C.I. Disperse Red 346, C.I. Disperse yellow, and C.I.
Disperse Blue 329. | |

v

The design was then ‘heat transferred at 210°C and

L —

during 30 seconds on cotton.cretonne having a basic
weight of about 210 g/mz. The transferred image was
unsatisfaéto:y as being unSteady, uneven and faulty.
Howeﬁer, a uniform, brilliant and well penetrated
image was obtained when the transfer paper which-had.
beén printed as described above, was overcoated before

transfer, with a composition comprising 9 parts
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wei ght of about 210 g/m The transferred i mage was unsati sfactory as
bei ng unsteady, uneven and faulty. However, a uniform brilliant and bl
penetrated i nage was obtai ned when the transfer paper which had been
printed as descri bed above, was overcoated before transfer, with a
conposjtion conprising 9 parts - 36 - ©of3girea and 1 part of acrylate
estex.i n anounts of achieving a basic weight of 10 g/m of urea. A
cel lul osic woven fabric having a basic 2 weight of 200 [err] was padded on
t he pad mangl e mnth an aqueous bath containing 40 g/| of a fluorocarbon
resin, sold undef theea rart haart mf acryla® ¢gtey SIF amownes a0 £ Ger nany)
and 2 g/| of anmauHisvady of iskesic WEidhauss 1@ke dfrh% sesu A9 The fabric
was dried 1 minute at [err]. The thus pretreated textile material was now
thernoprinted using a transfer paper consisting of a 2 base paper coated
with 20 g/m of 9 parts of dinethylol wEesmphel 11 part of acrylic-ester,
formng an inpre- gnation-coating, whereupon a printing design was present
havi ng been made using a printing ink.based upon the dyestuff C I. Disperse
Bl ue 328. The heat transfek ¢e&i¢&msﬂ¢muhwemwfamribrhandmg mibéexc] A
uni form. marine rd £t v, t I -
Wi h e £ zcrqa 4/RYS e pRedLe Vol Ofk e TRLSE1E with pn oo

dlstanU|sh|ng by a'-bul ky trc tou and best ol
Mo/ cd dgueous bath containing 40 g/l of a fluorocarbon resin,
sold under the t:ade name "Persistol O" (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
N at 120°C, o

The thus pretreated textile material was now
thermoprinted using a transfer papef 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 transfexr has been made during 3
minutes at 160°C.

A uniform, marine blue printing image was

achieved on the material distinguishing by a bulky,
elastic touch and best oil and water repellénce.

Mo/cd i /smﬁ4



| 4 - 37- 102 Exanpl e 12 Toner preparation

it he preparation of ‘a toner, N-butyl- methacrylate was nelted, and in 9

's of this melt, 1 part the dyestuf§ C.|.__Disperse Blue 329 was { )

yersed. After coollng and solidifying, tﬁ@ Solid mass was coarsely.

en up in hammer mll and then, finally ground in a air jet mill. From
Sp obt ai ned powder, particles having a size of fromabout 5 to about 20

wre sieved out using an air classif &Q v& e, and theseparticles
ed as toner particles. 4 parts of t wder were nmixed with 96

par{s of powdered iron (Hogands W40,37). In this manner, a toner n1xture
was [obt ai ned having a specific chargqoggrlgreggggtlénselen|um
phogoconduct or was charged by corona™di sitive electrostatic

ges and then partially discharged by Iight through the inmage of an
inal . The latent eIeCtFostahecpm@p@&awaandQ&GEOQQerbyNmbwm?MN: a

et b h B t d
Tned. - This PekBRERyA a8 e RRE PP T TeR o arn ol ey ST SHRRMEF thsaded
rehand with Eerg/FbErPyeStaféoﬁp65|DnspemseeaﬂmenBQSpummsda&pﬁna;dand 1

sof an acryl t hg el Q " h
Phi | adel phi a, >I;A*;@‘L-'Jeg @Bo@.fmhd e 118@?? %hé so(ﬁ% ma%s:jg%(?rt was

cted dur|ngc99r§GéUn§§°§ﬁ“ZG@CLN|&ﬁm@eébﬂﬂdd PPﬁcGﬁe“,ﬁﬂ@ﬁhhM ant ,
ground in a air jet mill. From the so obtained powder,

particles having a size of from about 5 to about 20 Jum
~ were sieved out using an air classifying device, and
thesiparticles served as toner particles.

4 parts " 0f the toner powder were mixed with 96
parts of powdered iron (H8gan¥s W 40.37). In this
manner, a toner mixture was obtained having a specific
oharge of 15 /uC/g.

A selenium photoconductor was charged by
corona discharge with positive electrostatic charges and
then partiélly discharged by light through the image of
an original. The latent electrostatic image was |
developped by means of a magnet brush containing the
aBove toner mixture, and a blue copy was obtained. This
image was transferred electrostatically on a paper
coated beforehand with 20 g/m2 of;a composition made
from 9 parts of urea and 1 part of an acrylic ester of
the type "Paraloid B-72" (Rohm & Haas, Philadelphia, PA,
U.S.A.), and fixed by pressure,

The imaqe support was contacted durihg 30
‘seconds at 200°C with a cotton tricot. A brilliant,

Mo/cd _ | §;,4¢1€”¢""
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-38-. blue-green printing having excel |l ent washi ng, Ilght and LubbLng_ .
f ast nesses was obt ai ned. Exanple 13 In 8 parts of nolten nicotinic amd 1 .3
part of the acrylic ester "Paral oid B-72" (Rohm & Haas, Phil adel phia, P S
US. A) and 1 part of the dyestuff C |. Disperse Red 346 wer e di spersed. e
The_nelt was cool ed and solidified, and the3gotid mass was coarsely o
comisuted in a hamer nill and then finally ground in a air jet mll.
Particles having a dianmeter fromabout 5 to about 20 ,u were sieved out in

an air jet cIaSS|fyer and these particles were used as a toner. 3 parts of .
this toner powd R 1HRTE ¢8R nREEN G 2 H @WVb%Qt%x@¢lbﬁntr%ﬂsbbnﬂerlésbgandé ACC
100- 29) havi ng arybing| LastAesséStwadusheaiRegeen 20 and 200 /u. In this

a two-conponent toner having a specific charge of 19 uC g was

obt ai ned. A sel eni um phot oconductor was positively charged by corona

dlscharge and then partially dischargedEkamplght3iconming froman original

The latent electrostatic charging i mage was now devel opped using a
magnet brush containing a toner blend, and a brilliant red i mage was

obtai ned. This inmage was nbtwl!rmﬁ%r@édnelbenmicethnicahtng'ldem 4 pargase @
paper being obt 3neathdya SRl A%t OASH FaPaDoig 'pL 23 ShbhCRenags| N The

| mge was fixed

way,

i mage.

T

- e == T T

Prlfgﬁelgf? QX eat A, ) and 1 part of the dyestuff ;j
C.I. Disperse Red 346 were dispersed. The melt was '
cooled and solidified, and the solid mass was coarsely
comminuted in a hammer mill and then finally ground in a

air jet mill, Particles having a diameter from about 5

to about 20 /0 were sleved out in an air jet classifyer

and these particles were used as a toner. 3 parts of

this toner powder were blended with 97 parts of an iron
powder (HYganlis ACC 100-29) having a particle size
distribution between 20 and 200 u. In this way, a
two-component toner having a specific charge of 19 /uC/g

was obtained,

A selenium photoconductor was positively
charged by corona discharge and then partially
discharged by light coming from an original image.

Thé latent electrostatic charging image was
now developped using a magnet brush c¢ontaining a toner
blend, and a brilliant red image was obtained.

This image was now transferred electro-
statically on a release paper being obtained by coating
a basic paper with a siiicone resin. The image was
fixed on this paper_by heat. '

Mo/c¢ i S1=1417
29,71.84 - i :



)- Thi's i mage support was now brought into contact at [err] and during 20
sgconds with a fabric consisting of an intimte bl end of 50% pol yester JoLf
ipers and 50% cotton fibers.. A brilldant red printing having very goo
shing, light and rubbing fastnesses:is obi%imed. The precedi ng exanpl es
ow very clearly surprising and outstandi ng advantages of this invention.
“i's clear that the practical realization of the.invention in the frame of
»Clai ned matter may be!yaried or_modified accordigg'to t@e,knOmAedge_of
- man skilled in the art N3 HEIRIUTERRING Y3 D RN LERBHE oD TR s

‘enti on. "Such atiddt @t ol Hhdandphuovinen2¢ secondsipwi slkda bfabhic

itection conf esdrad i ddni AWM ffate b1dlh SEAMD dotydsPLOCPESCLLN -
thg preparation of a trans- fer printing support 1n s or web formfor
t h§ t her mopr i nt i3 A0 C AP L HRRS ¢ r Ry Ebhianti ¥oA tRXi Rt &ng| baying
negerial s conmprivdfg gosd avdsteindlg Diglee fdmd SWUDS{R@! LasOREs9Es MDEE

regnating ageq%s sel ected fromnon-toxic organic” substances containing
{ east one ni-° 9?&Rﬁﬁ2ﬂ(ﬂhi n their nolecul es, which are solid bel ow 600C
*have a nelting tenperature in the range of fromJ[err] to [err], which

Ly o oL east 5L L atd b AL AL S VLR gsy o e
paf§tern - surprising and outstanding advantages of this invention.

: It is clear that the practical realization of the

invention in the frame of the claimed 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 by this invention.

////M67cd _ - SI-
29,11,84 : |




to be'traﬁsferred; and a-binder, said dyestuff b el ected from

dyestuffs which are not substantially water sol umum'ﬂ? erein at
| east in the neutral region, which do not notice der the(Qé‘
con- .ditions of sublimation transfer printing, an which are capabl e

of tﬁsjnnsoling, sai d dyestuff and inprggna- ting agent being selected such
t hat e i npregnating agent has sol vent properties for the dyestuff in its
liquid state but not inits solid state, characterized by the follow ng
steps: (a) providing a two-conponent eleggggﬁﬂftographic t oner by bl endi ng
relatively fine toner particles containi east one of said dyestuffs
and said * C L M S * binder, and relatively coarse carrier

particles capable of elegtro | Ghar qi | Lpne partdcles b) .
providing a transfer basg'paglgérals%(g)g%éé vgmﬁ%géaﬁ%oérgég?%%ﬁo or‘ﬁ#iasitrféaé%'i'd
i npr egnat i ng afent paiatiaigal suppert (o) spreet dngvebl Soemt felretthedst ati

clactrostati o Lhashopsattiity | o SALLRIPss Gr IHELEORRICERLE B nea i

step (a), (e) textifler Ailprs aatterialepedmprigeing, saspa( dpadiing tdre goated

transfer base Pfgﬁrsﬁ%éﬂfgkéb)’ and (f) fixing said transferred i mage on
sai d coated transfei basé paper by at |east one neans sel ected from heat

and pressure. , _ :
one or more impregnating'ageﬁté’éelected from
non-toxic organic substances containing at least'one.ni-
\qj trogen atom in their molecules, which are solid ‘below
60°C and have a melting temperature 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~-for-
ming polymeri ' |

at least one dyestuff in the form of a pattern
to be transferred; and |

a binder,

said dyestuffwbeing selected from dyestuffs_whiéh are

. | not substantially water soluble as ‘defined herein at least in the neutral

‘region, which do not noticeably sublimate under the con-
ditions of sublimation transfer printing, and which
are capable of thermosoling:’said dyestuff and impregna-
ting agent being selected such that the impregnating
agenﬁ has solvent properties for the dyestuff in its
liquid state but not in its solid state, characterized
by the fbllowing steps:

'(a) providing a two-compoheht electrophotographic toner
by blending relatively fine toner particles
containing at least one of said dyestuffs and said

%




:2. - Atransfer printing process for printi: se or_nitroge
aining textile substrate by neans of a transfer printing support

ined by the process of clarm 1, char ter| zceﬁlm t said
ile substrate is surface contact ed Tl sai ”Wﬂmﬂ’!g ml ng

”ort and the conposite so forned is heated durlnd 10 t#® seconds to a

»«fature in the range of from 160 to [err] 3. - The process of claim2
wherein said tex- hﬂnﬂgmbsamdteelatawaﬁy(nbiﬁbelQarrlég Eﬁ}grocess
est o

16 HE

Pt oS The pr osabeb iSOk 18UERHA AS T pORhR AR S CF1 a0

cotfton fabric pret peatteicceésh an |npregnathg agent as defined inclaimZl
infan anmount of 0.5 to 10% by wei ght of the dry fabric. 6.  The process of
clgim2 wherein said-transfer- printing support contains a water soluble
polfymer as a bi(hdleprcakicﬁim aeckrahe fext dbase papeirnsedtefd avitdnigl transfer

prignting step mnth er. s ner blnde ch
m dht have been tr&ns erre ereﬁggguJﬁﬁ;ga % ¥$8ﬁ§ éﬂﬂ)age% é

prdcess of clai m6saiddersindenid i npregnating agent for pretreatment is
apflied to said textile nmaterial by a heat transfer step wherein a transfer
sufdport is used conprising a surface |ayer of said inpregnating agent, and
saijd transfer o)t peraviding anleteat edemtiwstatitechargef fiectgsl on @

erature betmeeghg@%égﬁh@ggog gHEEQ%é%tine,period of 10 to 30

(d) developing said latent elecfrostatic image obtained
in step (c) by means of the toner obtained in step
(a), | |

(é)_transferring\said developed image of step (d4) onto’
the coated transfer base paper of step (b), and

(f) fixing said transferred image on said coated
transfer base paper by at least one means selected
from heat and pressure. |

2. - A transfer printing process for printing
a cellulose or nitrogen containing textile substrate by

means of a_transfer printing support obtained by the
procesé of claim 1, charaéterized-by the fact that said
textile substrate is surface'contactEd with said trans-
fer printing support and the composite so formed is
heated during 10 to 60 seconds to a temperature in the
range of from 160 to 230°C. :

3. --The-proceés of claim 2 whérein said tex-
tile substrate is a cotton fabric.




seconds. 8. An el ectrophotographic toner of the two- conponeﬁ‘“““‘fype for

the use in the process of claim1, conprising a b
toner particles containing at -] east one dyest uf f a
relatively coarse carrier particles capable of electrost

ively fin
anﬂw arglﬁgL-

said fine particles, the dyestuff being selectgd fromdyestuffs mhlch are
not&sﬂbstaptially wat er soluble as defined herein, at least in the neutral
regi on, which do not, noticeably sublinate under the conditions of sublim
ation transfer printing, and which are capable of thernosoling and further
being soluble in thAg l"iquid but not the solid state of an inpregnating
agent sel ected fromnon-toxic organlc substances containing at |east one
ni trogen atom ingt heigh Ty REERS o i LA RI# ki sl el ova [edkdipard have a
melting tenperature in the range of from 600C to 230C, which are liquid up
- to dt least [errlsudad ratestiantd Edde'cd:rplw}%ﬁe: arendi £dbpi e, not a

flln}forn1ng pol yner.

5. The process of claim 2 wherein said

textile

substrate is a cotton fabric pretreated with an

impregneting agent as defined in elaim 1 in an amount of

0.5 to 10% by weight of the dry febric.

6. The'process of'cleim 2 wherein 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

thereto during said transfer step. .

)

been transferred

7. The process of claim 6, wherein said impregnating

agent for pretreatment is appiied to said textile

material by a heat transfer step wherein a transfer

support is used comprising a surface layer of said

1mpregnat1ng agent, and said transfer to the text11e

mater1al to be pretreated is effected at a temperature

between 170 and 200 C durlng a time period of 10 to 30

seconds.

8. An electrophotographic toner of the two-component

1 R0




: .'f\\\“\\\\\\‘\‘\\\
o O |

L N s 18

type for the ﬁse in the process of §1aim 1, comprising a

'blend_pf relatively fine toner particles containingfat'

least one dyestuff and a binder and relatively coarse

carrier particles capable of electrostatically charging

said fine par;icies. the dyestuff being selected from
dyestuffs which are,hot subsfantiélly water soluble as
defined hetein. at least in thé neutrallzegion, which do
not noticeably'sublimate under the éonditions of
subiimyfation_trénsfer ptinting..and which are capable
of ;hérmosbling and further being soluble in the 1iquid'
but not the solid stafe of an imﬁregnating agent
sélected'from-nqn-toxic organic substances containing at
least one'nitrogen atom_in'their'molecnies, which are
solid be;ow_&O?C and héve a.mgliing temperature in the
range of from 60°C to 235%, which are liquid up to at
least 230°C and substantially colourless, and which are

not a film-forming polymer.
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