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THERVAL TRANSFER PRI NTI NG | NCORPORATI NG A COATI NG

FOR PRI NTABLE W[ FI LMS Thi s invention 0 a
coati ng conposi |onJ I ch enhances the printability of "E’F‘”g%@?%’lt‘c

surfaces, particularly plastic filns. Mre particularly, the present
i nvention rel ates to a method of thermal transfer printing which
i ncorporates the use of a coating -1- conposition to inprove such

printing on plasti ' . r fer printing
processes have bee%ﬁﬁ%ﬁﬁﬁ@ﬁ QEIAQI%GA(?O{\WG
printing requirenents. Thernal A&}l’ﬂ;? TIGIEMS | has al so

typically been .. limted to print surfaces conposed of paper as
opposed to plastic Sihisiveation relgtes tp g coating compositien vhich erhannes therintabilityoaft

print quality . Lol . t | mal .
transfer print %"%%’8&@@##@%‘%@ rﬂéﬁ%%%é?é“%@in‘?’ﬁﬁﬁ%?’g’é‘éﬂgg ,relﬁes
print surface 16 amethodaflibérmal teansfer priming ckehichfincorgorates the gsd dfavcoating and a

thermal element _in the farmof a printin . head is provided for
transferring tﬁ@Wﬂﬂﬂ%“PdWF@’eﬁﬂ&’WHPﬁpgﬁmeaphi c ribbon

whi ch incd udes a so|mmmﬁmgﬁmoﬁmavmgeawumn&waﬁﬁﬁe
ea

substrate and t he print_head. The print h i ncludes a plurality

of heating el erfEPR BfintiAR Fquirements Thermal transfes pontipg. doweyer, ias alse typically bren
desired i mage fiQt.Akd Bl ' | ... i bbon
i s sandwi ched t;@%nv\egéér’laidk‘ltgg gﬁf&ﬂg‘ﬁ& gﬁ%{]{e}%& P%ta qggfr‘?%(t}gﬁ.‘é%gswafse,
causing the  primarily dugito the poonprintqualisy aad poaridurabilitst ofiplastiphurfacesiitothermalhi ch

in turn contac ' L t The .i ndivi dual
heating el emn?@%@ﬁﬁ@%&’%ﬁ? ﬂ?ﬁnémlntgéltsf 5'&6%&% hgm:?sﬁl%é%nm Surfice
desired 100 be pubsiaecis pfavided farplintingitheceon nmid Rabermalcelenent intthefon oF X pARitg €S
pressure and . .‘Pe? to the t‘Herrm raphi ¢ ri bban, whi ch causes the
sol i d ink cont deffi Psavideddongansieming the 10,1y substratsy, A fthepogeaphis| or

liquefied at tRenigidith@d sofid inkeherédn Tk dispcsed Bhtiveth tAE Brint surface substddfeiadd the
heated. Since the thernographic ribbon is in contact with the print surface

|
substrate, the PBtbesd. ThR print headincludes apjurality of heating plemeass whishican bg bbon to
the print surfggdivi : ' . kgta@&, Led.
Wi | 2 t her mal trang‘%aél? Wf%i@ﬁgaﬁﬁ&?gg&@\?{éﬁ%ggg Oplk.l| ar, gg%hﬂ;@
orocessels 26  ribbomissandwichedibetveen e risiabhead sudithernt Siriape tibstesgse Fausing the

2 bl S o PP n BB B ™
products such aabsmated T imdivitheal hesfting éldthents of theé piifit hearuré héated il yeHistage
B ar ol B S A SRS S RS e
transfer printinag t5tRoAesRrapiieiribBos Wetich dalisEs tHRAYRA ink Q¥@eined on the
20 thermographic ribbon to be melted or liquefied at the portions of the print head which are
being heated. Since the thermographic ribbon is in contact with the print surface
substrate, the melted ink is transferred from the thermographic ribbon to the print surface
substrate in the form of the image desired.
While thermal transfer printing processes have become popular, such processes
25 have traditionaily been used mainly with paper substrates, due to the difficulty in printing
on plastic films and the high cost associated with such films. For example, commercial
products such as product numbers 01-180 and 01-181 marketed by Madico Graphic
Films, Woburn, Mass., and Kimdura K-100 marketed by Kimberly Clark are printable
polymer films useful in thermal transfer printing processes. While such films have proved

1-
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to be useful aI ternatives to paper, they are signifi cant I y nore expensi ve

t han paper, are therefore inefficient in
printing use ue .to cost considerati ons. P%%H%WB#%M No.
5,233,924 to Ohba et al. describes a "synthetic paper" type

product whi ch is an exanple of an alternative substrate described as useful
in thernal transfer printin pro&e$ses. Thi s patent discloses a

| norgant o ?I’i%%%ﬁpf?‘" (VRS U Pomen P e SRt QTR SFPEBB o fagh p¥per, and.
filmlayer oRredfigrefire taembteﬁhﬂeén.@émﬁtheé@eg xﬁfdsgdﬁéto@ok%%d further

i ncl udi ng a coat | ayer such organic nateria 11 e such

films have provenlt$§. Bﬂw%sa’-’éw%t@hba et al. descn!!mlaﬁ‘smhmblpkger’r type her nal

tsurgﬂﬂ ?Ezaﬁtl &omsﬂgﬁl&f's%hel r %éfe’?‘f%%?‘? sng#‘ﬁ/ &{s?s{,r SU| t %‘J‘?’Etlag of the

et hyl erSe- vi nytansfer printin procedses ITis mmsamypsmoomuapbwdmmﬂpe in
many printi ngﬁa{)gl | cati,ons. The invention Is directed to

a printable FRIPETSHDRY inprganic fincpevrdshyyithancethylene-vinyl alcohol eppoymes - based

enul si on whi Glim layer oH6ie or BBIGAIRE 6f the bblySikfihiRSla dmﬁrﬁ.m&ﬁﬁh@ one
enbodi nment , theld?ﬁﬂventlon i ncl udes aﬁ WI tra vio et light sta Hl?l ZJgE't

addi tive. Thdayshuch as atmorsamc matsziph rttjhntwnlnﬁlms haye proventoprovideadequate

over comes pri ‘ﬂh{ ;J?iﬁm% ||

|'i t hogr aphi cpgﬁ % H{ trans er pri ﬂlgé, octSt qtg?tel"gt?ﬁrsﬁg&tgm&/

The adylic Mmlﬁemtdomdqﬁoahmwseonﬂdnmmlyathb hﬁbﬁhpﬁr&blottﬂedbylmé-vﬁ@l
copol yner f a car bom gﬂ | d containi.,ng vinylic unsaturation

such as acr y|‘P°8*‘%!c9PB&tS‘P"rP8PFPé% erance in many prigting appligatipns,; { hose aci ds.

The acryl ates contmamvattm .mmcaumoh HRthbl8 téating SoMpdsRionUAcH dmprises /S t hose
rangi ng from ab{o5 L to a_bout 1d‘€§{%r%on at omrs, speC|f|c exanpl es i ncl ude
met hyl, et hyBBgPaped epylyio Pytsmefé'ﬂ’ﬁva‘&&&%ﬂwﬂﬁeﬂtndnm be

modi fi ed wit lRmBodiment, the mventxorﬁﬁéh\ﬂeh‘in mm&algﬁfm.&ar fdaitweo"thLE

but adi ene and/ or styrene | ic polynmer binders are
wel | Kifown i soating farmulatien of this investien mmﬂsunsr iffigulgies in the printing, Nos.

3, 753, 769; 4 g"‘@ﬁ( &QQ‘F ?-Jnﬁl particul arly useful
t her nopl astic’co Z‘?ﬁh ene'é'gtteiﬁlrn%tmgt?ttf’l?\/'%ﬁ l"§b| e
comercially undeﬁ'he hﬁyﬁdhﬂkrmﬂtedtmpmasahnﬁopﬂsyc Mlynhamréﬁﬁé}ym&y

b chel T o 8BRSk v SRS K S50 et A

acrylic aci dacide estex dfithaas acitls mneiymardoaﬁﬂ:pm«idttommn lower aﬂg@ﬁfo\fxbé ﬁacﬁc' d,
the m)ll ecul ar structure_is aZe‘g‘;nlflcantly altered by the random i ncl usi on of

bu@kifose.ranging from g atoms, $pecific examplesdndudee chai ns
of the copol i r% A bu 11amtmd&a£r9pﬁymw%§ﬁmfﬁ%wﬁémmmnds and

interact with a ubstrate
acrylic monomers such as acrylonitrile, butadiene and/or styrene.

Acrylic polymer binders are well known in the art and are described in U.S. Patent
Nos. 3,753,769; 4,058,645 and 4,749,616.

25 A particularly useful thermoplastic copolymer is ethylene-acrylic acid available
commercially under the trade name Michem, particularly Michem-4983, by Michelman
Corporation. Ethylene-acrylic acid is, typically, produced by high pressure
copolymerization of ethylene and acrylic acid. When ethylene is copolymerized with
acrylic acid, the molecular structure is significantly altered by the random inclusion of

30 bulky carboxylic acid groups along the backbone and side chains of the copolymer. The
carboxyl groups are free to form bonds and interact with any poly substrate.
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Commerci al ly avail abl e et hyl ene-acrylic acid copol yners are Prinmacor 4983

sol d by Dow WO 98/10 Chem cal Co., an aqueous dispersion haichftyssfhissso! i ds
content and obtai ne(gu% rom a reaction between 15 nole % acrylic

and 85 nol % ethylene. Qther acrylic enmul sions that may be
enpl oyed are those sold under the nane of Acrylic, particularly Acrylic 5
79XWB 18A, 89XWD55 and 90XWD67 by Val spar -&or porat i on. The

total anmount of the binder can range from about 20% to_about 80%
speci fical |y ab&emmenciallyavaiinblecthylens-aeryiieacih conolysss ase Primacas 4983 soldby Baw of

t he coating Chemjcal E&! ! E&d}rbisp%rgion having 25% solhis conltit ahli BP@&“’% g-ﬂmtle

entirely acrylic polyner or 1t can entirely ethylene-acry
aci d copol yner . réaptiorsbetweaplfl mole % annylicand 8hivioh &% éthylenef Qtheryakiylic groulyions thand

et hyl ene- acryli¢ capol r is,.preferred. ..Usuall en there is
no acrylic pol ym,bemwm%se&%’m@ W&ﬁ%@‘b&&&%ﬁﬂygwﬂg adhesi on
of the co& ing 7oXWBISAUPSXWTSS and DOXWOEE by Valdpar Corporation. et hyl ene-acrylic
acid copolyner, the coating tends to_be noisture sensitive. Thus

bal ance between the 3‘@?}9‘4‘@“193!‘%3@W%’%&W'@ﬂ@“&@?{’ltpéb%iag%gopol ymer

is preferred. 1 : | \ weichibdsey QH‘%‘S cSdtmpnt
is 5 to 50% by 3 |gcta“o atcmllg?dgm&mg%y%b%yner&gﬁgkggmto g’/f@‘g \/\/elght

of et hyl ene- acr wbmpositiond copol yner. A typi cal formul ati on

i ncludes 5 to 20 w. % acrvlic,polyvger and 95 t 0] % et hyl.ene-acrylic
aci d copol yner based.léﬁg'l%ﬂé %P?P@%P‘aﬁ C RS mﬁ%rgﬁ%g{{ﬁ%%lme-mrﬁm
Anot her cinponentidebpbiivaer Worsdmk applicationyd camtsination bfasylicpoBmien kind @hyl@det Vi t y

20 enhancin articul ate ditiyve. . . he particul ate
addi tive, often “é?‘?"é’ﬁmﬁ "fg&gﬁ'ﬁt‘ e‘}f%“”&bm%?'fméw"%ﬁ‘\lx% 1gment
i norganic solid oh # Poot dd'so3§ adtiebibf of the B6dting ité thelslibBretes ITf thé.is At C.

di at omaceous eart calciumsilicate, bentonite and cl a%. The

amount of fill erethylsnpmenyiicacid enpelymen thegoating tends to be moister sengitive s Thisea viei ght
From about . 309% CAkBsR ek oK P Cud R b iEiachiE Sk cbntecippreferep.
particul atSes ar SVhmeesonibinatismizlcmployed; itteeprefiesred amouny isr Serodioligby weightaif acrylic
e 1m o 200U lBLFLAIS o st b wrpn oYL APBRBHRN. Rkl | 0
silica (al so kndummilaionaithides H20met. ¥4 apylic pobser and SrioR0nwis P4 ethyleresacrylicay
Zgﬂatng! ?\g ;F;lajtlr Itoi @ﬁildé’f’g%lmfﬁmqs‘& gﬁggmy@ﬂh&%@@w@i nk r ecepﬂo\allflt ;yof
the coating may al soAngthRFedmponent of (iR Fomiilfion Sbmprises hdledshBrid ink réeeptamyes . -
Cal i um enhancing particulate additive.

The particulate additive, often referred to as filler, comprises finely divided
inorganic solid materials such as silica, including fumed silica, talc, diatomaceous earth,
calcium silicate, bentonite and clay. The amount of filler comprises a substantial
percentage of the weight of the cbating, typically, about 20% to about 80%, specifically

25 from about 30% to about 60% based on the entire weight of the coating. The
particulates are generally small in size, typically ranging from about 1xm to about 10um,
specifically from about 3 um to about 7 um. Specific examples of fillers include kaolin,
silica (also known for antiblocking properties), aluminum silicates, clay and talc. Pulp
may also be employed.

30 Opacity enhancing particulates which will possibly enhance the ink receptivity of
the coating may also be employed. These are relatively inert substances. Calcium
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carbonate is extensively used in thernoplastics, it is relatively

I nexpensi ve use. It can be used in i tﬁn‘)ﬁég‘f g form
but "preci pl%&%&(%% ci um car bonate" which is prepar e

chem cal precesses can be enployed. Sonetines, particul ates of cal CI um
carbonate are coated with a resin to reduce pI asticizer absorption and this
formcan also 5 be enpl oyed. ~4- Parti cul at es which
provide pignentation may al so be used. Pignents contenpl ated are
organi c and i pashenate is extensiveliused infhermoplastiascit is relatively ingxpensiverand easy td v

| ess than 1 9 l.ack and
titani um "W qudﬂ,e%?ﬁt‘@a |¥Ug§r§gﬂr toéfg{ﬁgﬂ% aﬂs'g ac ae?%%l grrent

Qt her pi gnent arepuedby)clwuda)precessemnbadmﬂlobgd tSummsg@amculateaoécalm:ml lic

pi gnments such _a rtlcl 83 of, al um nu bropnze or
zinc. These p ﬁ%UQFF gesm 19 ﬁg‘b“ﬁ%ﬂ*mﬂeg %ﬁ?’t’ﬁd'f"b I i ght
when i ngor por 8é esi 1bpé<p the coating vehi cI e. The ink

absorbing materi a opaC| fy| ng particulates and/or pignment are usually
used i n conbi nati of gP [ayisle pigmengation may alse he usedoPigmentss| ucency or

concent raton rang%‘“"?or ShaeCadiphold S sliel Wil sl S5 whi®h w iET
part 13 cul ate cteasﬂiﬁnrlamcmn irodiameéter. c'b@iuahggmspsinblbdcedrb?l wﬂ:kund fifadium
45% & H ,
Lar f?hglrjt speci %ox}dggact#ﬁ@ug@ tﬁ%r%%?ﬁ%%éﬁ rﬁ@ue%ggxtgﬂ% ‘6?33%*’? n addition
to 10 ekchsded by itiislinviemion atewnétaliie pigments lsecheas lphmeles oﬁdlzﬁhamﬁ,eddppéros e,

alum num si licag e bari um . sulfate, |.Ci ilicate,, calciu
sul phate, cel B nzq:qragxg. Zlgﬁe%ﬁmﬂgs argpgggy gﬂg;ks ape| @pxaxpﬁehwhxch reﬂect hght

lignin, Ii thomﬂmﬁwmmpm,hgome nol ybdenum di sul fi de, nepheline
syonite, paper, ulp, quartz, shell flour, talc, vermculite and

wood. Themkmpébm&mmﬂonpmmmewedﬂp&m pigmentare osvally ul t r a
vi ol et stabil (i ch
absor bs or sck%%nseg’ﬂ% og'l' a%‘ﬁ“%‘i‘i/ He gﬁ’em?/l %Wm%%%'

spect r i of vilypically thadpuiﬁnom particulgessandifor piwelatcbmnmtoa Irangesiform abdit 5%
whi ch degr ade | asi i re bgz en
benzotri azol e%‘? ﬂﬁ% F?Ioél q{@xﬁo&a\ ﬁam Jﬁﬁgﬂpﬁ%ﬁlﬁgﬁg Eﬁﬁg;&"‘? ?8%
substituted acssthonnds%idfeise to&abarﬁqtﬂatecdtéﬂtmit)hbe&eaﬁﬂmgj c keI

conpl exes. Care nugt bpe taken with certai UV ablllzer uc as
benzophenone, Frthet U\ﬁ’%m Q‘f Qi'é?ﬂ g&!‘&‘ﬂ?&m at ed

UV stabilizer those ﬁ&%ﬂ’ﬁwﬂe%dldde&@etylene blﬁ@ﬂbﬁ@éﬁuﬁwmﬂmﬂiﬂic&mmen
1130" avail able from G ba Cei g UV5411" avai l abl e from Cytec,

and " M2@xi m BElfite calsium silisateccaigium syippatenseiul osaﬁhmdwmts« glasnflakapkesatin,
lignin, lithophone, mica, microballoons, molybdenum disulfide, nepheline syonite, paper,
pulp, quartz, shell flour, talc, vermiculite and wood.
The invention further comprises an optional ultra violet stabilizer additive. This is

a chemical agent which absorbs or screens out radiation beyond the violet end of the

25 spectrum of visible radiations to prevent radiation catalyzed reactions which degrade
plastic. Typical UV absorbers are bezophenone, benzotriazoles, including
hydroxyphenyl-benzotriazole, substituted acrylonitriles, salicylic derivatives and nickel
complexes. Care must be taken with certain UV stabilizers, such as benzophenone,
which may act as a thickening agent. A contemplated UV stabilizer is commercially

30 available benzotriazole “Tinuven 1130" available from Ciba-Geigy, “UV5411" available
from Cytec, and “Mixxim BB/200" available from Fairmont. Commercially available
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benzophenone can be obtai ned from BASF under the nane "Uvi nul 3048" or from
G eat woogsiogdges Cheni cal under the name "Syntase 230peorARSNBH4
comercially avail able UV absorber is an oxal anilide sold under
the nanme "VP Sanduvor VSU' by Sandoz The WV absorber is,

typi cal | y, used in conbination with a frge-radi cal scavenger which halts
any UV cat al yst reactlons Typi cal free-radi cal scavengers

7] e 1 08 ek 8 o30S e S R Bl

stabilizers. COhTTEI’CI M y aval

am nes i ncl udbake$iChemizal uhdér'the pame ‘lSyn{isd)Z&OGeMmher ddnahiertialRPdvailibl YV OY
Commercially prepared W

E h d d
alr)]!sgr g(ranr ?Pr ee%ﬁ’%’él’n%’a‘ﬁlﬂsﬂf i unE the natde l@éﬂ‘gﬂ&’ VS by Sandaz,| F‘estﬂh as
" VP Sanduvor gddfber i%‘l'yﬁlcﬂbyr @s’séggsgong]_ﬁéﬂbﬁ #ith ¥ fredl?sdical S&Qﬁ%ger which' ﬁzt]ﬂ

absor-ber and a free-radi ca i n conbi nati on concentration of

free-radi cal Wm&me Typicab freertadical scavengess inshwde hiadered pmmbanelbdxyg about

g?OaA)blt Iol zer ad | ve% qﬁpﬂﬁmghbogémﬁéﬁggﬁﬂﬁﬂy rel“@% abl lizer

additive pac kagmes include ‘Timsef m23“|snldtuydlnh96bxgng‘Uvasﬂ 299" sold by Eaithéf kiid ons of

this inventi o, Co d'..s about | to 159/ Pemf s\t; 8% hy wei ght

15 of t é“ e@&{?‘? -G '?SR W@EW*QFQWVFMS are

bl ended i n anpackages are avmhbw&mfsam@}o\‘snzs" ssmsd édn&@é |'DS'pléiilh)9 Cof
anount o

sol vent Whl ch is miscible with water. Typically,
al coholt®enmpl oww 3 YVabsarberiand @ fiea-radigal ssiavenger inlgembivatianatiielconcentrativgiofi ves,

the AR el ol fr&maaﬁﬂqw%%&z%oabgvéméu@ RoulBoA% based

on the enti re vvel ght
coat i ng conpogtiout 4% by meight basedrpn ﬂssaurclamonaﬂafwwbllwnddmmwmm a

surface Tlﬁ]total aﬁ%ﬂt‘@?tﬁpﬁmmz\ép k}.wle%%kabé%? ugﬁpemfl%on ﬂo%f the

particul ates. I'S component 1S especl a to
di sperse the ¢dhpisitibnd aﬁths mvém;ona:umpﬁidsabamﬂftadﬁ/oaﬁiddﬁealmtsw\by Wweight

pr onot coat i stabili can be e ioni.c enulsifiers are
cont enﬁat ed.® '{;ﬂ recoancomposqu& Mi 'S&Fﬁp & '&ﬁ‘fﬁéﬁ%ﬂn salts of
the sul fates l@ﬁm’ﬂaﬂﬁh Wlﬁ%ﬁoﬂﬁlvé&wﬁéxxsmmm icilig;h as

sodium | auryl sulfate, alkali metal and ammoni um salts of aromat

sul foni ¢ aci ctbe ameunt.of algphnl employed;is sufficientite %&b@ﬁéwww&ﬂi@mdﬁm theoni c
d,
i sodi um ?’n?ng ﬁﬂi&ﬂf@gﬁ%msﬁbﬂgﬁl f onaq’wtﬂpx m@g&@ﬁg I'sobut yl

sul fonate, enzene te an
napht hal ene sthe toatiage, aI kal i nmetal and amoni um salts of sul fonated

di carbgxylic acid.gsters such a um di actyl sulf sucm nat e and di sodi um
N 30 B O e e Rpdingidetbo o Bi2her Roptarfes, m Stivs i AeH A rica

free acids ofactieeggentwhich facilitates dnspéxgi%ﬂ iof tlm;ﬁﬁ:cﬁlﬁd:s diTRi3 @6MPetient i§ SdpRtidily and
the like. No nmlpggalm(% tg H}Jsilaesrlsef thg [R/ stali:(l;llzetz'i SAx(l)st;[ Ytable surface active agent which
promotes coating stability can be employed. Anionic emulsifiers are contemplated. They
include alkali metal and ammonium salts of the sulfates of alcohols having from 8 to 18
25 carbon atoms such as sodium lauryl sulfate, alkali metal and ammonium salts of aromatic
sulfonic acids such as dodecane- i -sulfonic acid and octadiene 1-sulfonic acid,
aralkylsulfonates such as sodium isopropyl benzene sulfonate, sodium dodecyl benzene
sulfonate and sodium isobutyl naphthalene sulfonate, alkali metal and ammonium salts of
sulfonated dicarboxylic acid esters such as sodium dioctyl sulfosuccinate and disodium N-
30 octadecylsulfosuccinamate, alkali metal or ammonium salts of free acids of complex

organic mono and diphosphate esters, and the like. Non-ionic emulsifiers such as octyl or
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nonyl phenyl pol yet hoxyethanol, and the like, may al so be used. M xtures of
the forgoin are also contenplated. A specific e kd is the
di sodi um et %?Wg%sd al cohol (derr]-Cerr]) hal e's%tb;e-#ﬁ%#

sul fosuccinic acid avail able from Aneri can Cyanam de Conpany sol d under

t he tradenanme Aerosol A-102 or the disodi um et hoxyl ated nonyl phenol hal f

esters of 5 sul fosuccinic acid (Aerosol A-103). Another specific
enul sifier is the sodiumsalt of an . al kyl aryl pol yether sulfonate
avai | abl e freonviRbeny pelyethexysthennrnd\the jiksemay #iso be used. Khxtum aftbe forgoitigr i t on

X-200" or "TgJ . t . q It |V r

Usef ul orul ol 388 cOnempaR, & (R En@has HR 4Bl o BB Mokl (GurG)e
anount of suhdifester af sulfosuczipicid availdblecfram Antedcali Cyanamide Com) sd/d under
stabilizer apd rticuAate be used. This ampunt can gwe frugm about
0.5 ut . 56 t othe tadenime'AcGorgT A"THE afihe Gpedium b3Sl nombEinel At sewe oat i no.
speci f cal | ysuifosutkcinic atid (A¥rdsol £108). Another specific em¥isifief4sQhe $odfint it ayei ght

of the coati Traditional coating additives can al so be

i ncl uded in %W‘YWWQW‘§W@rﬁqWM and Haas Compgny under thesuch
materials in s | GF. e L Gl i cli surface
Tg. © RS | pirdkn PRioh 20 br Thioh Aeab G shflept GhiBlerhite il
nmodi fi ers i nesefid emnlsifier isI“Tergitol 15-5-9".waxes such as paraffin wax,

m crocrystalline auba. wax, . nmpat a (lignite
wax), etc. and syﬁﬁﬁgﬁ%?gw@?‘é@g‘[{ﬁ%g&ﬁﬁaﬁ;%‘&éﬁﬁﬁ“é%?&'ﬁ‘%‘{" chl ori nat ed
hyg_r ]g_dar bonhmmr ahdpagtiaiaesmiyt e%segcms ag&dmammb_ o fiin h&d@o._s%??{jm

et et 1 oAt e PR b R e v yor o
pl asti ci zer syp 36 HPARREMI wabhtDf Mbddhfing, ANt i -static agents and

ant i oxi dants. The coating is made by conbining all the

i ngredi ents sequehtagitional costingradditiuesan also be included in the poatingofithis invention.

bl endi ng t he thteRg Emaas W&gr' s

conditions in"a c (rgl‘\?{ennt I ona ﬁﬁ:rr‘1m>i<| ng af)tggr at'us. dﬁclpl ca {;{;%mb%uar{af%g is in
an aqd8ous 28ip and antidokking propertiesa Spetificexamples nf suck malifiers irdude aatdnils

typically 25 to 60% based.on the entir wei ght of the final
coating Conpgé*?isg#?uspuaqinwa&mmocwﬂaﬁ%yﬁpww%é:a@g%w% pentas Waked with
thle c?)a]'Ei ng (lignitérivax), ﬁ\t.em‘disgnlnhetlcsﬂri:?s siieh aggydrogmhated ?alsto?nﬂ[]dmﬁnﬂt ﬂef- der di
polyolefin resin, .such as, pol ypr epe, .thro ; sheet extruder die
2t & ey done R At Sct A A e i Othen mogiGecs bk eam S0
casting the péadiedtd hedoatihg mixtureinBhid éhedr wbréWerting Sty %?t%sﬂi%n%&éems, The

sheet is then stretched about 3 to 7 tines in e nmachi ne

di rec2Pon ( Mabilirerss gatalysts,plasticizars. slpfosmers: dipiagents Butirstatic agentsisndit 10 tines in
antioxidants.

The coating is made by combining all the ingredients sequentially or at the same
time and mixing or biending them at room temperature and atmospheric pressure
conditions in & conventional mixing apparatus. Typically, the coating is in an aqueous

25 media having a solid content of about 10 to 80%, typically 25 to 60% based on the entire
weight of the final coating composition.

Typically the film to be treated with the coating of this inventions is formed by
extruding a polyolefin resin, such as polypropylene, through a flat sheet extruder die at a
temperature ranging from between about 200 to about 250°C, casting the film onto a

30 cooling drum and quenching the film. The sheet is then stretched about 3 to 7 times in
the machine direction (MD) orienter followed by stretching about S to about 10 times in
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the transverse direction (TD) orienter. The filmto be
treated Wi th tweegesds ng of this invention can include any sip RJSWI:% 94
mul ti-layer thernoplastic material that can be fornmed into a 't 1[ ?
Cont enpl at ed mat eri al s i nclude any pol yol efin such as

pol ypr opyl ene, pol yet hyl ene, pol ybutene, pol ystyrene, pol yvinyl
chloride, copolyners and bl ends thereof HFher filmmaterials

contenpl ated i Ehcelt%‘?vepsgld‘(r%&t})ﬁl %St ﬁ%‘}eght hal ate and nylon. In multilayer

films there are skin layers |l ocated on at |east one
surface of the thermﬁmmltetteared withythe coatmg of this inventidirfca# irichide 8P singl&br

conpri se pol yet hi/ ne,., | ncI d1 ng .nedi um a éh dens %
pol yet hyl ene, t&/@ rl’t‘ ‘B‘%BMP‘JHF H’eFP‘}'ﬁ'@'éﬁeﬁ] al pha
ol efins or bl eaﬂﬁenm mclude ahméméﬁn%cﬁ wﬁdlyﬁaﬁlé.b diviyetnylene #oybﬁieﬁ et seal

COI’TpI’I se a heat seal or ressure seal surface.

matterlallé c onp pelystytene; polyviaylohleride, wopo hoérb\stluisyhﬁe@' Q:hqmﬂlygmtmals

or terpolyners e opyd enezbut.ene- 1,
and C&H%n?/l nyﬁ% k?&?“% @ers é%nygqn {i gﬂﬁz}ygwlgnf TR
contain inor ganneorgaomlskmllmslocated on at Jeast csusi!rfne of the alreirmopiaktio xofkdayef)

O 1 i 55y B b e Tl S g of ¢ v
coating of thl pollyaﬁﬁaid, ﬁﬂﬁprepil&ie copolyaiet Br ferpolymer of C,-C, alphaTMQHrﬁ%} blehdsTer S

are poly ood .adhesi on to the uncoated filns such a
pol yet hy ene| rﬂlﬁw nd\tdeast.Qne,side of the film can comprise a heat seal Pﬁpfswfwémfimm of

e L vent | on. Tyt bkt Bk o i G484 B Wb, Clchmers

conventi onal glue can be enpl oyed ere th
are pr temolymers sigh asy emd!romd#rte cihylmmop)thmédtenﬂiemdoat i ng of

this inventi Ong?ﬁ%;\!n dhe t he
adhesive can b ﬁfl{iiggondeq:fl‘?e pr'iw si'&‘tee oﬁe\q@%gmr%&ﬁ 1or cpm?gast?‘hat t he
printed surf acmdmak titahineediokide wixnkaice the whitenéss ot color ofitld substrateri td ehBanué ef Ul

when L de5|rable to read the print through the object, e.g. a
gl ass withdow o?mé"@ ic 25 cont ai ner .

Typical l'y, prior tOAcpﬁaieram&ebfnu Fbﬂﬁe'%o&thﬁ&fﬂﬂ@hv&ﬁﬁ%%%ﬂc&%ﬂﬂﬁ'“on

of this inyention, the fimsurface is treated to create a high

energy surf aceT¥RiCAl PBmARSsre polymers with 8204 adhesignto theuncopted Slmssuehas of a

primer or ot hepolgéiRyiéndfinie' sl epdxPibsihd aMe or corona treatment or
ot her net hod mch can oxi di ze the filmsurfaces. Corona treatnent is 30

acconpl i shed by ‘explanggmbpdimentiofitha inyention, the finahprimed misadheredto am object.
dischar gg whi | gy conventionsl #53°h BY embfoyld toBaR Wi Him® RARS obRhie RS ATt er

el ectrom Cc trea
pressure sealable, hot melt or water-based. The coating of this invention will not

interfere with the adhesive. Thus, the adhesive can be applied to the print side of the fiim

so that the printed surface will face the object to which it is applied. This is useful when

it is desirable to read the print through the object, e.g. a glass window or a clear plastic
25 container.

Typically, prior to coating the film with the final formulated composition of this
invention, the film surface is treated to create a high energy surface environment
sufficient for the adhesion of a primer or other coating such as by flame or corona
treatment or other method which can oxidize the film surfaces. Corona treatment is

30 accomplished by exposing the film surface to a high voltage corona discharge while
passing the film between spaced electrodes. After electronic treatment of the film
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surface, the coating can be appli ed, Al ternatively, the
coating ca ? Apagi ed off-line, by any conventional net h S97/133 For
exanpl e, the |Imcan be coated by roller coating, spray coa I'ng, slot
coating or | mrer si on coati ng. Gravure roll coating or reverse

di rect gravure coating are acceptable nmet hods. The excess coati ng
sol ution can be renoved by squeeze rol18§ or doctor knives.

Regar dl ess of he rret hod ?}ﬁ h the coating is applied, the amount should
be a snooth, evenly distributed | ayer is
obt ai ned. A pref emafhzﬁa@tm@emmgcmbe & dHltfine By omég. mal{ to 9
g/nmerr]. he Sub stra?e can be of any desire i ckness,

al t hough t hi Korrexamels, the film @ay;bp@mtpq/bnwﬂer coating, sprey mung,astmoam«xo about
100 m crons merﬂbxggba% eéram'rBﬁTF& or reverse difect avureco eg%? G5 Of

the invention e coa ng I's enplo or stre

packag? ng fimethods. The excess coaungsolutiun myemnmedbyhpemabllsngdoaaphﬁvdsj on of
this invention be, appljed . .. surf s of the

Al ternatively, o ggt ﬁﬁV{hﬁg g‘%r%@“&%\*mﬂwa gupnt GPP‘MS

applied to lMtMuﬁthhemSmWyaQM&alﬂe}ﬁmwl R héfefraledifthd 2

metal foil such as | um nym foil, cellulosic webs, paper,
spunbonded p\‘JF‘&’éH'éPB"H@P’cP@P“‘-’ﬁ‘W@&bI e adhesi ve such as a hot

mel t or room t enPegAd B Giibe BF B?e%':)ﬁ%hil&s.ﬁ@téf% Bﬁ?&
Thus, the present | nventlon conte at es %r orm ng gﬁ‘%“}'nal
transt@r range fromabouyti20itorabput 108/miceonsifyr highwpeedbequipmensf er printing has

been used to pring the difficulty
in providing an i nageg%zf\g/‘?ﬁgﬂc vention, éléeo‘fowp%% e@h@ied S fibdiStol Hfer W@Pic film

usi ng t her nepackagimgsfiler. printing processes. By incorporating the coating
conposi tion of t resent invention, e d for for a thermal
transfer print Eﬁﬁg event, the w‘t'%"“g“’ﬁf‘“a’g'f Pét dryeption YE%‘P%W&@?

acconpl i s heolmfaees of the film. Alternatively) %n@ﬁtﬂﬁﬂélhay mmm& déﬂﬁhé&xdp‘éﬁdmf or
t her transfg E rinting processes in a nber of apllcatlons

i nclu jor 3 Mgacbawmqﬁppmerﬂmrm%m@ﬁ guch as
ful f
usef ul Tor Dilgmbiftol %ﬁdl&dxé’@e&ie‘iﬁﬁé, Hnga:ngﬁl bl %Q.t a 3iRbhbleGRhdsRid.

I dentification |abelin uggége tags, visitor
i denti fi cat i ®ehpsgbetm mrrphmtcmmmmmlqmmwm«based adhesivei nvent i on

Appl i bat ons ar o iy 06 B rRicofiPBiled i s iR R,

shor t com ngsprim irfgfge. Typncanwmenmlmmmtmhmba&umgdwﬁmomm exanpl e,

Y\ﬁtee;)? EZ :“s t3 ﬁ?ﬁ? {ﬂer t%ttﬁe dl%boculty in pggv%mg an image having clear resoluggxg g nB' ated by

plastic film using thermal transfer printing processes. By incorporating the coating
composition of the present invention, a method for forming a thermat transfer print image
on a plastic substrate can be easily accomplished.
The present invention can be used for thermal transfer printing processes in a

25 number of applications, including “on-demand” type digital printing, and is particularly
useful for pressure-sensitive decals, bar coding, point application identification labeling
such as airline luggage tags, visitor identification badges and the like. Since the present
invention accomplishes thermal transfer printing onto plastic films, a variety of
applications are contemplated which are not limited by the previously shortcomings in

30 using paper as a printing surface. For example, water resistant substrates for outdoor use
are contempiated by the present invention.
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The present invention contenplates the use of any known process for

acconpl i shi ngyd bigfopR! transfer printing. A typ| cal thermal ipepRBéeI394

printing process Is di scussed in "Materials for Thermal Transfer
Printing" by Anczurowski and Sanders in the Journal of | maging
Technol ogy 13: 97-102 (1987). 5 In preferred processes, a
t her nogr aphi c elenent such as a thernngrabhlc rlbbon i's provided,

i ncl udi ng a suppor Vi n e or in r on. The i | ayer has a
mel ting tenperat uré. T"GWQ ‘15"f°°f‘§?§‘p m%f‘sgﬂ ay @“mﬁ%ﬁoati ble with
the heating accompl.smgngﬁhnﬁémwdarm&mm Priftii prodesd ishead i s

heated, the ink |ayer should capabl e of rreltl ng on t he ribbon,

wi t hout causi digcersestiad Mwms(fpr‘fmﬂkw&rﬁpwtbymwmwshmemdmmy t he
I nk | ayer hasﬂ?e £ 3 fl§”§‘9-ﬂf2o¢i§8 0 [err]C to about 80
a

[err] C. a6l i m n "dye or ink can be used. An

exanpl e 5of a commimpmfdnpd processes athemagﬂapihd: elemmrsnd@saphumognblﬁanbm
4065- manuf act ur ed The t hefnogr bp di sposed
et veen tho. t HTIARA SR ng PPt BAERA 8 °F (1 Ivss herrgnc IS B mopofts

thereon and a niitingltefperatufetivicw thaher the ﬁtmahbmtec&dtb@pme mm Réhting

el enents. The heatl ng 15 el enents of the print head can beu:mrr’;ge W se

heat ed, such temperatpeeaftheprint bead, Whensthe print head is heated, thejink layes shp

I ndi vi dual |y g,{m(ﬁﬁ bg@gﬁ

heati ng of the gﬁkﬁoﬁ}tg%ngﬁfl?}gﬂn me té‘%ﬁegg%%ﬁ?r?ﬁmggm one F of the
t her nogllaphi c Preferably, the inkilayeo has ameiting fempenature from abiouti60SE tpmhgn 80Te
thus-nelted i i r ansd,er.r to . er t|c substrate
havi ng t he co&ljﬁeﬂé'#*élﬁg%lﬂm“éq d %ﬁé"q(ﬁg? %%phﬂ@xﬁ‘g% M"gﬁ

i mage-w se heaﬁdtibleohﬂnynogﬂapmnbm i mmmmmmy $any. dﬁxetﬂtmégiwﬂa)graphi c
el enment which . bei n ate e i.s caused to

' tye subl | naPbehis ispese berireh thedttpgas B iR orppeton,
necessary to thereon mdaﬁhfﬁ&ﬂ'cﬁnﬁﬁﬂ&&%urﬂh?oﬁﬁbﬁﬁﬂ Mnﬁ!lﬁ:fn&&@ The Heatinpe
therm)g]r aphic elenment in order to transfer e i mage Instead

t he t hebSnogr aglementsiof the prink head ran beimage-wiseiheated, sych thatspecific elements of

the print head. hagbg fS'P&ﬁWf t
desi Iroed t he (3" mtehﬁdn t@@ﬂl‘tﬁeﬂﬁ?l ng%aﬁlgﬁdt}gﬁh&% ﬁe}fﬁgh pri nt| ng
surface subst Mmsmmmgmbmﬁb melts the solid inkosomponenit ofithe thermographic eon

I s positioned
mai nt ai ned at "E%ﬁ?&gg% %}rﬂ%ﬁ% tlﬁpaéu LﬁR' n@?%g‘% a |%T°g Itoeﬁ'gnt . The
dyg }[A/ni ch C\ES then_n?plasnc CTuMm mmg ithrescdbatingg ther@omny a&nd:erthelﬂﬁam?guphm‘aﬁt?oﬁ '?lhd
substrate where it copdenses e is r ansf er,r 0
ori nt | 2 t ace TBaEsEYISS bt only e ol ot PRy of theshec BB AR ofien
t her mogr aphi ¢ iggefiyMteated in the image is caused to melt.

In dye sublimation-type thermal transfer printing processes, it is not necessary to

directly contact the substrate surface with the thermographic element in order to transfer

idgy

the image. Instead, the thermographic ribbon includes a subliminal dye thereon. When

25 the print head heats the thermographic ribbon according to the image desired, the
subliminal dye sublimes into a gas. The printing surface substrate having the coating
composition coated thereon is positioned adjacent the thermographic ribbon, and is
maintained at a temperature below that of the thermographic element. The dye which has
been sublimed into a gas transfers to the cold substrate where it condenses and the dye is

30 transferred to the print surface substrate in the form of the image transferred from the
thermographic ribbon.
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Color printing onto plastic filns using thernmal transfer printing processes
according t h sent invention incorporating coating c hd{+QaS for

t he pl asti COWE”E'“B{”’e films is also contenplated by the present b’?dns\glgnt I on.
Exanples 5 The foll ow ng Exanpl es 1-3 conpare uncoat ed

pol ypropyl ene filmand prior art synt hetic paper with

pol ypropyl ene filmcoated with vari ous déati ng conpositions
according to the present invention, for use in thermal transfer printing

processes. ColoEprintisg®nto plastic films using thermal tranisfer friating| processes esent s a
plastic filmkno i he ar wi.f hout any. coating 10 .. conposi tion
according to taﬁcé’\é\@?%@eth? P‘ﬁ%iﬁ"ﬁﬁﬁ?ﬂ 'W?#]nﬁflcffﬁ‘%i%g{“@%'l’mﬁ for ‘SEPQWW
oriented films is alB6 kbotidénfplate® Bethieipré¥ent Sedltisionmer ci al |y as 160LL302 by
Mobi | Chem cal Conpany. anple 2 Thi s Exanpl e
represents an expensi ve synthetic paperEsgmplesct of the prior art,

sol d cogirer cial |y whelRliolhg EXAIEk) SHiaid unkS G o br Y LYy @
product is 15 _a bi g)gi gl |'y oriented pol ypropy é%é Tl n?nﬁhg\glxl%n m ner al
filled skins, synthptis papeswithpobmrapylene film coated withoeriouscoatihgcdmpasitioas bel i eved

pat ot No. 5, SeEsnBE e s Wb, BF B0 kbl ARETRREE Bt ot yol of i n

type Examvpleliet i c paper coated on either side with an ethyl ene-vinyl
al cohol copol yner, I ng a cl filled top coating thereover. 20
Exanpl e 3 TS Elpi represents a s iy owa it e R mitlt ay panane

i ncor papat i Ng chiositRMdcbdiding MPME iphdseit iention. The film chidftsbraRialy BYeRLd O to
provide a high quality, low cost thermal transfer print surface:

A print enhan®PlyBropyisne fiim. sold poramercially as/! OB bynMobib ChemigaliGampany. acryl i ¢
acid E&%@gymﬂ, 10. 3% acrylic polyner, 32.4%clay, 25.8%talc,
6.4%titani um e and 25 5.2% comercial antistatic, suspension
aid and def oaner adtistExampleinepmspntscanexpaisive syithetic paper productidfehepridrarte i S

L o
Mobi | QiSeni cala biaxdufiposiental dolypadpyient Gl halinpeminerabfilledfskins} ady B chy-bized toe fil m
eS8 s g e il § SR W SRS PLEL SR B SRS L
hexocel | 0sol Ve 9/ Whtéhf 65,283,924, THeLR'id biliewed13 BE b Rlelf Potolif'Polyolefintype | S
applied to the primed surface using a reverse gravure coater to a coat
wei ght of 3. 78ynthetic paper coated on either side with an ethylene-vinyl alcohol copolymer, having a
clay filled top coating thereover.
20 Example 3
This Example represents a plastic film incorporating the coating composition of
the present invention to provide a high quality, low cost thermal transfer print surface.
A print enhancing coating is prepared by combining 19.9% ethylene-acrylic acid
co-polymer, 10.3% acrylic polymer, 32.4% clay, 25.8% talc, 6.4% titanium dioxide and
25 5.2% commercial antistatic, suspension aid and defoamer additives in aqueous solution.
The mixture is prepared to 2 solids concentration of 46-48%.
A biaxially oriented polypropylene film sold commercially as 260LLG202 by
Mobil Chemical Company is treated to a dyne level of 38 dynes/cm. The film is coated
with a polyethyleneimine primer sold by Daubert Chemical, which contains 1.9%
30 polyethyleneimine, 0.5% hexocellosolve and 97.6% water. The print enhancing coating

is applied to the primed surface using a reverse gravure coater to a coat weight of 3.75
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g/nerr]. The coating conposition is air dried at a tenperature of 93 C.
The print sur{zf@a,pesgstrates can be printed using a Zebra l4PeGmshrhstes’
manuf actured by Zebra Corp., incorporating the follow ng ribbons:

1 1-21 ri bbon manufactured by linmak Corp., representing a ribbon 5

i ncorporating a hard wax carrier. I | -28 ribbon
manuf actured by limk Corp., representi h'g"'a ri bbon

I ncor porating t wax carrier. , . ., PP
ri bbon manuf aG?'ﬁ{ @eﬁyatmsrfemeﬂm is air dged a4 {empgraturg ‘i’fjt?ao -
| ncorporating a reghPpftshifide suddtrates can be printed using ¥ Zebra¥0XP pfintboOn

manuf actured by limak Corp., representing a ribbon

i ncor por at i ng manpfagtureddardebea Corp., incorporating the followjng ribbop260 ri bbon

manuf actured by |i mak - | | n . .

i ncorporating a prg?ﬁ u%ﬂ?ggpﬁnggénﬁwwé&& '”’““‘{ﬂg““%%s ri bbon
manuf actSur ed by Sony Coinporporatipg & hard twaxgamier.i bbon 15

I ncorporating a way/resjip.carrier. . Vil . 4075 ribbon
manuf act ured by So Cot'gg P%%P@WWYJ'W%%‘HH-- representing a ribbon

Rlerr] Prine

i ncorporating a resin CgkhdpBFating a fast wax carrier. VI 4080 ri bbon
manuf actured by Sony Corp., representing a ribbon . .
i ncorporating a wal#r esR@ Peimembben manufactured by limak Corpagepresentingpgribbon
PCT/ US97/ 13394 incorpo%ﬁga lesinafeVED | S:
10 IV SP330 ribbon manufactured by Iimak Corp., representing a ribbon
incorporating a resin carrier. '
A" PM260 ribbon manufactured by limak Corp., representing a ribbon
incorporating a premium resin carrier.

VI 4065 ribbon manufactured by Sony Corp., representing a ribbon
15 incorporating a wax/resin carrier.
VII 4075 ribbon manufactured by Sony Corp., representing a ribbon
incorporating a resin carrier.
VIO 4080 ribbon manufactured by Sony Corp., representing a ribbon

incorporating a wax/resin carrier.



1. - A nmethod for formng a thermal transfer print inmge conprising:

(a) providing a thernopla ving a coating conposition on at
| east one surfa mlmml mlmﬁ“ gcoati ng conprising: 5
(i) about 20 to about 80 wei ght perrcent, *based on the enti of the
coating of YOPEYEB one binder selected fromthe group coné&)ﬁ%’gﬁ%ﬁ

pol ynmer of carboxylic acid containing vinylic unsaturation,

copol ymer of carboxylic acid containing vinylic unsaturation and
m xtures thereof; -12- (ii) about 20 to about 80 wei ght
percent, based on the entire weight of the 10 coating, of at |east one
finely d|V|dEMWIer and (iii) about

0.5 to about, 10 ent S i re wei.ght of t he
coating, of % su\rlﬁg%ghoggﬁ gégﬁemgmar}mtﬂpn 'magem ﬁ“ﬁ magew se- heat i ng
a thernographic eﬂayﬁﬁﬁdlmwmﬁﬁuﬁaﬁmhdwdmwﬁmm@omnm on at leastly €

| ayer, and 15 (c), transferring a dye inmage to said surface of
sai d subst ra?‘@’ﬁﬁ‘me"%@ gpid eoating gomprising: t her eon. 2 A

methodsas in claiml, ghghaidd8aboltisthekined é.eeaae@a&émtﬁ% sai d
dye | ayer to melt and said transferring step 3§1 ccorrp I shed

by directly enstingof stiepseeredinder selectedfrqmtlmgrwcroasmot'hpelamgr afher nogr aphi c

claim L, wneraplyic Rl HRuhiBg iR doitaion, o Bpoymer of arporigdBe tofiaiiRs ”
| ayer to subhnﬂhunmaﬁmd:dmmésaherem step (c) is acconplished by
positioning said print

" sur dj acen I d ther.nmo phi. ¢
el ement, thereby causi(iyakoyt &0 taahop 3@‘3‘%’9‘ g’?“&B“thee"“re“ge‘g%'éﬁﬁ%nse on

sai d poi Nt Stdatiag,f at least one finely didided puﬂcum&hnd @ in claiml, wherein said

pol ymer of carboxylic acid is derived from 25 acrylic acid,
methacrylic acid or es@Dabeutd:igrabout 10 weight perceny, based oq the entira weight of c| ai m
1, wherein S&b%ﬁﬂ&%ﬁﬁfm@h&%?&ﬁ" ic acid is ethylene acrylic

acid copol ymer.
(b) imagewise-heating a thermographic element comprising a support including a

dye layer, and
15 (c) transferring a dye image to said surface of said substrate having said coating
thereon.

2. A method as in claim 1, wherein said image-wise heating step (b) causes said dye
layer to melt and said transferring step (c) is accomplished by directly contacting said
print surface with said thermographic element including said melted dye layer.

20 3. A method as in claim 1, wherein said image-wise heating step (b) causes said dye
layer to sublime, and said transferring step (c) is accomplished by positioning said print
surface adjacent said thermographic element, thereby causing said sublimated dye-layer to
condense on said print surface.

4. A method as in claim 1, wherein said polymer of carboxylic acid is derived from

25 acrylic acid, methacrylic acid or ester thereof.

5. A method as in claim 1, wherein said copolymer of carboxylic acid is ethylene

acrylic acid copolymer.



-13- 6. A nethod as in claiml1, wherein said binder conprises
a mxture of about 5 to MF% by wei ght acrylic polyner and
about 95 to about 50% by “H Hm m“ acrylic acid copol yner

t

based on the oSag/\el ghtx'Ofc the m xtur'e 7.  pctSPiasd as in
claim1l1, wherelin sal d surface active agent s an anionic enulsifier 5

or a non-ionic enulsifier. 8. A nethod as in claim7,
wherein said surface active agent is selected fromthe group
consi sting of sodiumsalt of an al kyl ar§¥ pol yether sulfonate, ethylene

oxi de derivative, a ures t.hereof A et hod
as in claim® whehgethodasip F‘tlh@&fﬁ&l"’e‘a‘ﬁ W@CQW@@WP?WE%@ gr oup

10 consi {'ﬁ)c{?i)y welghpecrynrcqao eﬁhnﬁf%@?ﬁ%ﬂd%b@ﬁrm bf@agigfemy&hki cate,

bents<onite, clay a tures t t her mal
transfer pri mcwlmgdcomlyme@as\gtontheenureweight of the mixturgol yol efi n substrate
treated on at | east one surface with a coating conposition

conprising: 15 (a) about 20 to about 80 wei ght percent, based

on the entirer.vei ghinetiodtalén it I, Merein said surfaceabtivd agemtds in mivhiddmidsfer
selected fromthe group co |st| ng of a polymer of carboxylic acid

cont ai nPng vi 9RA NOB-IARIE STy a copol yner of carboxylic acid containing
vinylic unsat urati on and m xtures thereof. (b)
about 20 to about 80 weight percent, based on the entire \/\/eleaht of the 20

coating, of a8 | eakmethed 2 imelsipn T wheugincpald Suiface ariecagentis solected from the
b o 5 jght of th
(c) about 0. 5ghfy eliisling'Or sBiufilah B?&mg,tmmmﬂ.epmnﬁe,e&ﬁygn§ ol ght of the

coati ng, I've agent
transfer dye deriwapiveaand sxtdres thek@fe coated with said conposition, said
dye image transferred to said polyolefin substrate by thermal transfer
printing.

9. A method as in claim 1, wherein said particulate filler is selected from the group

10 consisting of silica, talc, diatomaceous earth, calcium silicate, bentonite, clay and
mixtures thereof.

10. A thermal transfer print image comprising:
a polyolefin substrate treated on at least one surface with a coating composition
comprising:

15 (a) about 20 to about 80 weight percent, based on the entire weight of the coating
of at least one binder selected from the group consisting of a polymer of carboxylic acid
containing vinylic unsaturation, a copolymer of carboxylic acid containing vinylic
unsaturation and mixtures thereof,

(b) about 20 to about 80 weight percent, based on the entire weight of the
20 coating, of at least one finely divided particulate filler, and
(c) about 0.5 to about 10 weight percent, based on the entire weight of the
coating, of a surface active agent; and
. a thermal transfer dye image on said surface coated with said composition, said
dye image transferred to said polyolefin substrate by thermal transfer printing.



