THERMOSENS! TI VE RECORDI NG MATERI AL Thi s i nvention refiee QL2
t her nosensitive recording material, and nore particulary to an inproved .
therno- sensitive recording material conprising a support, an undercoat .
| ayer formed on the support,.:+and a thernosensitive:coloring |layer fornmed on
t he undercoat | ayer. Recently, vari ous i nformation recordlng materials of a
non- envi roment al - pol l uti on type, .capabl e of nursing resources and
econom zi ng energy, have been dewvel oped and put to practlcal use for the
" purpose of-.dealing with a. great vari ety of abundant -information.--In '
‘parti‘cul &, therm- Se”STﬁENﬂOSEﬁQt§IVﬂ ﬁEb@RD&NG ﬂ@EﬁRﬁQ&P wi del y enpl oyed
in various fields, for imstamce—for—Tuse—wthtermrmar—Tprrters for
conputers and cal cul ators, recorders for nedical neasurenent instrunents,

| ow- and hi gh-speed facsinile apparatus, automatic ticket vending
apparatus, copying machi nes, and |abel printing machines for the POCS
system because of the follow ng advantages thereof: (1) images can be
readily recorded on a therno- sensitive recording material by sinply
appl yi ng heat thereto w thout enploying a conplicated devel opnment process;
(2) a relativel Wsispirventicnutelastesdtappathermosenaiivebirecoading
preparing a thernosensitive recording material, handling of the recording
mat er i al |maagggakumandmmmmerpamhncwlcnxttofanhempanve s thegmeensi ve; and

(3) in the case where paper, which is not costly as
sensitive recording material comprising a support, an

undercoat layer formed on the support, and a thermosensitive

coloring layer formed 'on the underéoat layer.

Recently, various information recording materials of a
non-enviromental-pollution type, capable of nursing
resources and econbmizing energy, have been developed and
put to practical use for the purpose of dealing with a great
variety of abundant informagion. In particular, thermq-
sensitive recording materials have been widely employed in
various fields, for instance, for use with terminal printers
for computers and calculatqrs, recorders for medicai
measurement instruments, low- and high-speed facsimile
apparatus, automatic ticket vending apparatus, copying
machines, and label printing machines for the.Pos systenm,
because of the following advantages thereof:

(1} images can be readily recorded on a ﬁhermo-



_conpared with other materials, is used as a support, a thernosensitive
“recording material with the plain paper-like touch is obtainable. In
general, the thernosensitive recording material is prepared by coating a
liquid for form ng a thernosensitive coloring |ayer, which contains a

col oring conmponent for color formati'on by application of heat, onto the
surface of paper, sinthetic paper or a plastic film and then dried. |mages
aferecorded on the thus prepared recording material by a thermal pen or

ther mal heaghs e t FEEHPEENGT a¥eriatoby BimPaeapdlyidice natc wsbed or
" instance, .in Japanese Patent Publications 43-4160 and 45-14039. Thesge -.
canven- tiwitHoutecamplogingt ar cainplibavedecdeveloppenlkl yrioesssyd to therma
energy, so that imges with high color density are not obtai nabl e when

hi gh- speed recof2l) ngai sebativelpdsiinpler dnd smadlesiaed appadabus is
shortcom ngs, it have been proposed to incorporate the follow ng conpounds
into the @talsablmafor Hprepathnyt Avthernosensitivecregording -

ni trogen-cont ai ni ng conpounds such as acetam de, stearanide, mnitroaniline
and di ni t Matepiahalkardlingafstheargcopdingamaterigpl LeaLasy 4 @nB424;
acetoaceti ¢ aniljde (Japanese LalLd-Open Patent_Agglica i on 52-106746);
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compared with other materials, is used as a support, a
thermosensitive recording material with the plain paper-like
touch is obtainable. .

In geﬁeral, the thermosensitive recording material ié
prepared by coating a liquid for forming a thermoéensitive
coloring layer, which contains a coloring componént for
color formation by applicétion of heat, onto the surface of
paper, sinthetic papér.br a plastic film, and then dried.
Images are recorded on the thus prepared recording material
by a thermal pen or thermal head. Such thermosensitive
recording materials are disclosed, for instance, in Japanese
"~ patent Publications 43-4160 and 45-14039. These conven-

tional recording materials, however, sluggishly respond to
thermal energy, so that images with'high color density are
.not obtainablé when high-speed recording is performed.

In order to overcome'the above shortcomings, it have
been proposed to'incorporate the following compounds into

the conventional thermosensitive recording materials:



Application 53-39139); and p-hydroxy benzoate (Japanese Lai d- Open Patent
Application 56-144193). However, satisfactory recording nmaterials cannot be
obt ai ned by incorporating any of the above conpounds. Japanese Lai d- Open
Pat ent Application 56-164890 discloses that the thermal sensitivity of a

t hernosensitive recording material can be inproved by using an anorphous

| euco dye, which is obtained by converting the correspondi ng crystalline -
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descri bed bel ow have been proposed. For instance, a material having a

t her mal (gapdneise’ iald¥oper) Patent AFpTicationi 53e1D0383¢ alkglavenort as
di scl osed I n Japanese Lai d-Open Patent Application 55-164192; and a | ayer

conpri sbiphenyd. land GiptenyX|zkkane t (FTapanese olabdeCpensPatentd on a

Supporthg;lication 53-39139); and p-hydroxy benzoate (Jaganese
Laid~-Open Patent Application 56~144193). However,
satisfactory recording materials cannot be obtained by
incorporating any of the above compounds.

Japanese Lald-Open Patent Application 56-164890
discloses that the thermal sensitivity of a thermosensitive
recording material can be improved by using an amorphous
leuco dye, which is obtained by converting the corresponding
crystalline leuco dye to the amorphous leuco dye, and has a
lower melting point than that of the corresponding
crystalline leuco dye. Such amorphous leuco dyes, however,
are highly reactive because of their activated surfaces, so
that a liquld for forming a thermosensitive coloring layer
contalning such an amorphous leuco dye causes a so-called
liquid fogging, or the thermosensitive recording material
containing the same causes the fogging of the backgound,

thereby reducing the whiteness of the background.

In order to prevent the fogging of the background and



disclosed in Japanese Lai d- Open Pat ent. Applications 59-5093 and 59-225987.
However, the thernosensitive recording imaterials prepared in the above
manners are not satisfactory because they have low flexibility, poor heat
i nsul ating properties, and | ow thermal head-matching ability. Japanese
Lai d- Qpen Patent Applicatian:62-5886 discloses a t:hernosensitive recording
material conprising an inter- nediate |layer which ‘contains non-expandable
finesholl ow particles made of a thernoplastic resin, having a diameter of 5
[err] or |&osenapcesdhe dynamie|colepingiersitivievecef thenpecardédsive
~manner for preparing a thernosensitive recgrdi:ng material -having:high . .-
sensi ti vi t Rateriad 1 BREVEHl Rathefe desaribra pelkanthaveheedn to provi de
a thernosensitive recqrdin terial having hjgh thermal, colorjng
Sensitivi ¢ FEOPRESH; oEO TR RIS SR AT PRVLS (R SRSERRLA by - 4 -
a thernosensitive.recordi i risi a support, (b) an
under coat F%’é}“’%&yﬁ’&é’ (ﬁ'f'n Eq‘rﬂwlt"% iTh :E%é)?#%e%mﬁ%’@ h&Pi®al hol | ow
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disclosed in Japanese Laid-Open Patent Applicatiogs 59-5093
and 59-225987. However, the thermosensitive recording
materials prepared in the above manners are not satisfactory
because they have low flexibility, poor heat.insulating
properties, and low thermal head-matching abiiity.

Japanese Laid-Open Patent Application 62-5886 discloses
a thermosensitive recording material comprising an inter-
mediate layér which contains non-expandable fine hollow
particles made of a thermqpiastic resin, having a diameter
of ) ﬁm or less. Thé.use of such hollow particles, however,

is not a decisive manner for preparing a thermosensitive

st recording material having high sensitivity.

It is therefore an object of the present invention to
provide a thermosensitive recording material having high
thermal coloring sensitivity.

The object of the present invention can be attained by



,and a col or devel oper capabl e of inducing Sol of formation I*n the |euco dye
‘upon application of heat thereto. The undercoat |ayer used in the present

i nvention conprising fine spherical hollow particles serves as a

heat-insul ating | ayer, and effectively utilizes the thermal energy provided
by a thermal head. Thus the thermal coloring sensitivity of the recording

materi al aathermosensitdvelreciHng matetioly Gampt LsEngnPaAPygd in the
present invention has a shell made of a plastic material, and contains afr
or gas i nsupporkte $hd| lan uUndesiomas, layers firmed ofhathé hsuppetts!whishin an
expanded state. In order to obtain the.inproved thermal--coloring~ =~ -~ - .
sensitivi¢gmprises Hidyvspherdiaal hokkaw Particles maderofind pbasbiccour se
of a super-cal endering process, plastic mat eri al s having a gl ass
transiti oRAteRPALaRAVANG1Ag GRS SHansdyion temperarureszangingt fizomhel |
of the spherical hollow particles. The mean di aneter of the holl ow

parti cl es49%Ci kot RR*FLanfde Srhexrigad Nollew particles navingeca gneanct i on

cost of the riiclis and_th% %ﬁg itivity of the final recording material
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layer, which comprises as the main components a leuco dye

and a color developer capable of inducing color tc:matien'in ~r

-

the leuco dye upon application of heat thereto.

The undercoat layer used in the present invention comprising
fine spherical hollow particles serves as a heat-insulating
layer, and effectively utilizes the thermal energy provided
by a thermal head. Thus the thermal coloring sensitivity of
the recording material can be improved.

The spherical hollow particle employed in the present
invention has a shell made of a plastic material, and
contains air or gas inside the shell. Therefore, it is
deemed that the particle is in an expanded state.

In order to obtain the improved thermal coloring
sensitivity and to prevent color formation in the background

in the course of a super-calendering process, plastic



It is noted that the voLdage-nentionedi|1trﬁs-§pechiéation'is directed to
“aratio of the inner dianmeter to the outer dianeter of the hollow particle,
-and expressed by the followi ng equation. Inner Dia. of Hollow Particle

Voi dage (99 = : ' " X 100 Quter Dia. of Hollow
Particle The hollow particles for use in the present invention can be
readi |y and inexpensively ‘prepared by using acrylic resins such as
pquacrylic ester and polyacrylonitrile, styrene resins such as
pol'ystyrene, and their copolyner resins. Theé undercoat |ayer in the present .
inventi.on jateedidls hdring aoglass svappsition. temperaturecsandioy aromr.
Nanel y; the above-descri béd:spheri-cal hollow particles nade of the plastic
mat erial age°di tredAL iareatmediifidor abencahebl efrthesin such as a
wat er - sol ubl e pol yner and an aqueous pol ynmer enul sion. The thus prepared
di sper si onspherdatadd holtkow paxti¢des.of a support, followed by drying the
coated dispersion to formthe undercoat |ayer. In the_above, the coating
anount of the hol | ow pate c| dsedh @hamekpgoPf theshpllow particles is ;)
2 at least 1 [err], preferably 2 [err] _to 15[ err].. The binder, resin can
be used i nianfhensiangeof 0.0 lt“ﬂ.eLGnaeﬁc_H'E‘t' L’if@r the, PFOAUGTHAR R8N 1o

the SUppor%f %ﬁ% $H¥€Eﬂié§ éﬁd the sensitivity of the ginal recording

| material are takeh into consideration. As a matter of
course, it is'prefefable that the particles be uniform in
— size as much as pbésihle. |
The §oidage_of the hollow particle is in the
range of 40% fo 96%:from the view point of the production
efficiency and thé sensitivity cf_the recording material.
It is noted that the voidage mentioned in this specification
is directed té a ratio of the inner diameter to the outer
diameter of the hollow farticle, and expressed by the
following equation. o
| Inner Dia. of Hollow Particle

Voidage (%) = - x 100
Outer Dia. of Hollow Particle

The hollaw'particies-fo: use in the present invention
can belreadily and inexpensively prepared by using acrylice
‘resins such as polyacrylic estet and polyacrylonitrile,
'styrene resins such &s polystyrene, and their copolymer

resins.

The undercoat layer in the present invention is formed



ae o8 [

is enployed in an amount of 2 to 50 wt. % &f -the totat wei §ht of the hollw
particles and the binder resin. The binder resin is preferably selected
from conventional |y known wat er-sol ubl e pol ynmers and pol yners capabl e of
form ng an aqueous pol yner enul sion. Exanples of the water-sol uble polyners
I ncl ude pol yvinyl al cohol, starch and derivatives thereof, cellul ose
derivatives such as nethoxycel | ul ose, hydroxyethyl cel |l ul ose,

car boxynet hyl cel | ul ose, nethyl celt] ul ose and et hyl cel |l ul ose, sodi um bt
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coating amount of the hollow particles on the support 1 is
at least 1 g/m’, preferably 2 g/m? to 15 g/m?. The binder
resin can be used in any amount as far as the undercoat
layer can be firmly fixed to the support, and, normally, it
is employed in an amount of 2 to 50 wt.% of the total weight
of the hollw particles and the binder resin.

The binder resin is preferably selected from
conventionally known water-soluble polymers and polymers
capable of forming an aqueous polymer emulsion.

Examples of the water-soluble polymers include
polyvinyl alcohol, starch and derivatives thereof, cellulose
derivatives such as methoxycellulose, hydroxyethylcellulose,
carboxymethylcellulose, methylcellulose and ethylcellulose,
sodium polyacrylate, polyvinyl pyrrolidone, acrylamide -
acrylic acid ester copolymer, acrylamide - acrylic acid
ester - methacrylic acid copolymer, alkali salts of styrene
- maleic anhydride copolymer, alkali salts of iscbutylene -
maleic anhydride-cppolymer, polyacrylamide, sodium alginate,

gelatin and casein.
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"as fillers, thernofusible materials and surface aetive sagents-ean+be

enpl oyed in the undercoat layer in the present invention. Exanples of the
filkers and the thernofusible materials will be nentioned later in relation
to the thernosensitive colour-formng |ayer (hereinafter, sinply,

t henosensitive coloring layer) in the present .invention. The undercoat

| ayer prepared in the aforemgnti oned manner has a :gonsi derably rough
surkace, so that it is ‘preferable to make it snmooth by cal endering. Any
known | euco dyes fExampkesnofobhenpbdymersheapablesifi ferimng’ dnd@queous

" .materials. are enployable i.n the-present.invention. Preferable exanples of .
the Ieuco dyawlymexidemulspbrninaiudaenstyyenel eubutadipnendspollymeran-type
conpounds, phenot hi azi ne-type | euco conpounds, auramn ne-type |euco
conmpounds, SGQXﬁﬁRQHFtBQ@agbﬁee toApbYAlic andd- copolymer, vinyl acetate

I ndol i nopht hal i e-the | euco conpounds, and these are_enpl oyed alone or in
conbi nation. T i TR rAceBRte neaSERLici acédanpreiypersussyreneo-dyes:

3 b7 SRR R BELRTIna%, Somri asigorsters eantorsna
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emulsion. )

Together with the above spherical hollow particles and
the binder resin, any-auxiliary components which are '
commonly used in a thermosensitive recording material, such
as fillers, thermofusible materials and surface active
agents can e eﬁployed in the undercoat layer in the present
invention. Examples of the fillers and the thermofusible materials
will be mentioned later in relation to the thermosensitive colour-forming
layer (bereinafter, simply, themosensitive coloring layer)in the present
invention. :

The undgrcoat layer prepared in the aforementioned
manner has a considerably rough surface, so that it is
preferable to make it smooth by calendering.

Any known 1eucoldyes for use in conventional
thermosensitive récording materials are employable in the
present invention. Preferable examples of the leuco dyes
include triphenylmethane-type leuco compounds, fluoran-type
compounds, phenothiazine-type leuco compounds,.auramine-type

leuco compounds, spiropyran-type leuco compounds and



I met hyl am no-5, 7-di met hyl fl uoran, 3-di et hyl am no-7-chl orofl uoran,

I et hyl am no-7- et hyl f|l uoran, 3-di ethyl am no-7, 8-benzfl uoran,

i et hyl am no- 6- et hyl - 7- chl or of | uor an,

p-tol yl - N-ethyl am no) - 6- met hyl - 7- ani | i nof | uor an,

rrolldlno 6- met hyl - 7-ani | i nof | uor an,

3'-trifluoronethyl phenyl)am noj] 6- dlethylan1no- fl uoran,

3, 6- @n@piknﬂahthﬂ efﬁXEﬁchﬁ@@Qaﬂ@MPnumdantayd theseoareaci d Iactdh]
[
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ethylan1no 6-nmet hyl -7-(mtrichloronmethyl anilino)- fluoran,
et heMRHAYESy i(l@rmqa? okihi GoMiRatienn, The followings are the -
butylan1 3 -(o-c oro i 1ino)f!uoran,

D.Q.Q.'_"_"O"‘D.D.Q.

HEMey - ﬂ???n@??ﬁoran -9 -
di ot th'y’YLm &.ﬁgﬁw%ﬁﬁmﬁ%ﬁﬁﬂ LRehhigad)
L i g i

6' - br onp- 3' - netlleax \Cxstal Widlen-Eactone) an,
3-(2'-hydroxy-4'-dinmeth Ian1ngfhenyl) 3-(2' - nethoxg
chl or 0pheny| pﬁﬂ@ﬂ(@j imethy aminophenyl) et ylaminophthalide ’

3,3~bis({p~-dimethylaminophenyl)-6~chlorophthalide,

3-
3-
3-
3-
3-
2-
2-
3-
3--
3-
3- N
3-
3-

3,3-bis(p~-dibutylaminophenyl)~-phthalide,
3-cyclohexylamino-6-chlorofluoran, \;
3-dimethylamino-5,7-dimethylfluoran,
3-diethylamino-7-chlorofluoran,
3~diethylamino~7-methylfluoran,
3-diethylamino-7,8-benzfluoran,
3-diethylamino-6-methyl-7-chlorofluoran,
3-(N-p-tolyl-N-ethylamino)~-6~methyl~7-anilinofluoran,
3-pyrrolidino-6-methyl-7-anilinofluoran,

2=[N=-(3'-trifluoromethylphenyl)amino)é6-diethylamino-
fluoran,

2-[3,S-bis(diethflamino)-Q-(o-chloroanilino)xanthyl-
benzoic acid lactam],

3-diethylamino-6-methyl-7-(m-trichloromethylanilino)-
fluoran,

3-diethylamino-7-{o-chloroanilino)fluoran,
3-dibutylamino-7-(o-chloroanilino)fluoran,

3-N-methyl-N-amylamino-6-methyl-7-anilinofluoran,



3-(2' - hydr oxy-4' - di met hyl am nophenyl ) - 3- (2 nethoxy 5'-
ni trophenyl ) pht hal i de, i
3-(2' - hydroxy-4'- dlethylan1nophenyl) 3-(2' - nethoxy 5'-
met hyl phenyl ) pht hal i de,

3-(2' - met hoxy-4' - di net hyl anj nophenyl ) - 3- (2' -hydroxy 4 -
chler o-5' - net hyl phenyl ) pht hal‘i de,

3- (Wet hyl - N-tesLﬁhméwwyyduﬂd#dxunéxythﬁndwﬁ-ﬂétﬁyuivxﬁﬁil&ﬁ@ﬂluoran,
3-N-et hyl - N- (2- et hoxypr opyl ) am no- 6- net hyt - 7- -ani | i.nof | uvoran, . .

3-(N-met hyl - N-i sen&emmmnmmxﬂ—mlmmﬂwm, .

3- nor phol i no-7- (N-propyl -trifluoronethylanilino)- fluoran,
3-pyrrolidino- 73PKNﬂNudwauhMiﬂmmndhﬂﬁﬁﬁQﬂh}ﬁ?? (N, N-dlbenzylamlno)
3-di et hyl am no- 5- g &%ﬁr (N-benzyl -trifluoromethyl- anilino)fluoran,
3-pyrrolidino-7- ( p C orophenyl)nethylan1nofluoran

3-diethy|anino 01Zu%% &E& 'Bl éunfluoran - 10 -
3-(N—ethy|-p-to |no a- phenyl et ylaﬁ%no)fluoran '

3-di et hyl am no- 3*CEhlékﬁﬂéyGﬁ@%ﬂ@ﬁﬁ“ﬁﬁﬁﬁdﬁﬁdbﬁrnéJs#ﬂfﬁbyran,
3-di et hyl am no-5-net hyl - 7- (a- phenyl et hyl am no) f | uor an,

3-di et hyl am no- g+ pbehbd3nehethioXy-benzoindolino-spiropyran,
2-chl oro- 3- (N- net hyl t ol ui di no) - 7- (p-n-butyl anilino)-
3-(2'-hydroxy-4'~dimethylaminophenyl)-3-(2"'-methoxy-5"'-

chlorophenyl)phthalide,

U 3-(2'-hydroxy-4'-dimethylaminophenyl)-3-(2'-methoxy-5'-
nitrophenyl)phthalide,

3-(2'-hydroxy-4‘-diethylaminophenyl)-3-(2'-methoxy—S'-
methylphenyl)phthalide,

3-(2'-methoxy~-4'-dimethylaminophenyl)-3~(2'~hydroxy-4"'-
chloro-~5'-methylphenyl)phthalide,

3-(N-ethyl-N-tetrahydrofurfuryl)amino-G-methyl?7-
anilinofluoran,

3-N-ethyl-N-(2-ethoxyprole)amino-é-methy1-7-
anilinofluoran,

_ 3-(N-methyl-N-isopropyl)amino-6-methyl-7~
VW anilinofluoran,

3-morpholino-7-(Népropyl-trifluoromethylaqilino)—
fluoran,

3-pyrrolidino-7-trifluoromethylanilinofluoran,

3~diethylamino-5-chloro-7~(N-benzyl-trifluoromethyl-
anilino)fluoran,

3-pyrrolidino~7-(di-p-chlorophenyl)methylaminofluoran,

3~-diethylamino-5-chloro-7-(a-phenylethylamino)fluoran,

o=~ 10 -



fluoran, 3-dibutyl am no-6-nethyl-7-anilinofluoran, 3,6-bis

di net hyl am no) fl uorenespiro(9, 3')-6'-di met hyl - ami nopht hal i de,

3- (N-benzyl - N- cycl ohexyl am no) - 5, 6- benzo- 7- a- napht hyl -

am no-4' - bronof | uoran, 3-di et hyl am no-6-chl oro-7-anilinofl uoran,

3-di et hyl am no- 6- net hyl - 7- mesi di no-4' , 5' - benzof | uor an,

3-N-net hyl - N-i sopropyl - 6- net hyl - 7- anilinofluoran -~ -
3-N-et hyl - N-anyl - 6-net hyl - 7- ani | i nof | uor an, had
3-di et hyl ani n'b-(@lmthnyl-n-tqluxdiapareﬂnynanhenwépthwm)fAstoma@.col or
devel opers, various knewn ‘el gctron- accept-or -type. co ounds and. oxidi'zing "
agents whi ch Iriiethylamine s/ nhpresthaxyrarbe 5 O3ppl i cation of
heat thereto arglws@dhg in the present invention. Exanples of such col or
devel opers are as folloms: 4, 4' -isopropyl i denebi sphenol,

4, 4' - i sopr opy3d+ditenctiy Faminet Symathgdh7 - ( é-pheaylelthylamined filupran |
4,4" -isopropylidenebis(2-tert-butyl phenol), 4,4 -cycl ohexyli denedi phenol,

4, 4' - i sopr opy3+diceetty dmindt+ d-phperddinofluoran,
2,2 -nmet hyl enebi s(4-net hyl -6-tert-butyl phenol),

2, 2' - met hyl eretilslorethy(Nemethylbolyidhomdr-y - (p-n-butylanilino)-
4,4 - butylldengpiégfhﬁgrt butyl - 2- et hyl ) phenol ,

3-dibutylamino-6-methyl-7-anilinofluoran,
3,6-bis(dimethylamino)fluorenespiro(9,3')-6"'~dimethyl- -~
aminophthalide,

3-(N-benzyl-N-cyclohexylamino)~5,6-benzo~-7~a-naphthyl-~
amino-4'-bromofluoran,

3-diethylamino-6~-chloro-7-anilinofluoran,

3-dilethylamino-6-methyl-7-mesidino-4',5'-benzofluoran,

3-N-methyl-N-isopropyl~-6-methyl-7-anilinofluoran,

3-N-ethyl~-N-amyl-6-methyl-7-anilinofluoran, and

3-diethylamino~-6-methyl-7-(2',4'~dimethylanilino)-
fluoran.

As the color developers, various known electron-
acceptor type compounds and oxidizing agents which induce
color formation in the leuco dyes upon applicatlion of heat
thereto are usable in the present invention. Examples of
such color developers are as follows:

4,4'-isopropylidenebisphenol,

4,4'-isopropylidenebis(o-methylphenol),
4,4"'-~sec-butylidenebisphenol,

- 11 -



1,1, 3-tris(2-nethyl-4-hydroxy-5-tert-butyl phenyl)- butane,

1,1, 3-tris(2:nethyl - 4- hydr oxy- 5- cycl ohexyl phenyl ) - but ane,

4,4' -thiobis(6-tert-butyl-2-methyl)phenol, 4,4'-diphenolsulfone,

4-1 sopropoxy-4' - hydroxydi phenyl sul f one,

4- benzyl oxy-4' - hydr oxydi phenyl sul fone, 4, 4'-di phenol sul f oxi de, i sopropyl
p- hydr.oxybenzoat e, benzyl p-hydroxybenzoate, benzyl . protocatechuate,
st&®yl gallate, lauryl gallate, octyl gallate,

"1,7- bi-s(4- hydroﬁyﬁhemﬁqpnquriﬁhnhhmswﬁxtewmrbutylﬁhenol),

1, 5-bi s( 4- hydr.oxypheny!t hi o) ; 3-.oxapent arie, . j

1 3-bi's( 4- hydroﬁyﬁnemqmr@q@rm@diphenoi"

1, 3-bis(4- hydroxyphenylthlo) hydroxy ropane, - 12 -

N, N - di phenyl t htef 4 SORTIQRY 1A %ﬁﬁkﬂﬁh Jo¥pRReRRL) sal i cyl anil i de,
5-

ac

oSl L, L U0 SR P A he A NELSE) - TP ol

2,2'-methylenebis(4-ethyl-6-tert-butylphenol),
4,4'-butylidenebis({6-tert-butyl-2-methyl)phenol,
1,1,3-tris(2-methyl-4-hydroxy~-5~-tert-butylphenyl)-
- butane, )
I\ ' 1,1,3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)-
butane, '
4,4'-thiobis(6-tert-butyl-2-methyl)phenol,
4,4'~-diphenolsulfone,
4-isopropoxy-4'-hydroxydiphenylsulfone,
4-benzyloxy-4'—hydrokydiphenylsulfone,
4,4‘-dipheholsulfoxide,
isopropyl p-hydroxybenzoate,
“benzyl p-hydroxybenzoate,

benzyl protocatechuate,

>

stearyl gallate,

lauryl gallate,

octyl gallate,
1,7-bis(4~hydroxyphenylthio)~-3,5-dioxaheptane,
1,5-bis(4~-hydroxyphenylthio)-3-oxapentane,
1,3-bis(4-Hydroxyphenylthio)-propane,
1,3-bis(4-hydroxyphenylthio)-2-hydroxypropane,

- 12 -



1- hydr oxy- 2- napht hoi ¢ acid, zinc salts of hydroxynaphthoic acid, alum num
salts of hydroxynaphthoic acid, calciumsalts of hydroxynaphthoic acid,

bi s(4- hydr oxyphenyl ) net hyl acetate, bis(4-hydroxyphenyl)benzyl acetate,

1, 3- bi s(4- hydroxycunyl ) benzene, 1, 4-bi s(4-hydroxycunyl)benzene,

2, 4" -di phenyl sul fone, 2,2'-diallyl-4,4"-diphenol sul fone,

3, 4- di hydr oxyphenyl - 4' - net hyl phenyl sul f one, e

a, a- bi s(4- hydgoxyp | ) - A&t ol uene, antipyrine conplex of zinc
t hi ocyanate, #épragﬁ%hﬁhigﬁgaéygé,'and tetrabronobi sphenol S. Vari ous

- known binder-ﬁeﬁbuaqui%#gﬁﬁggﬁwl f@gﬁgﬂféﬁthe.leuco-dyes and the col or

devel opers to formihe t ortmhg layer on the undercoat
layer. - 13 - ga1iE¥auplia3def, such binder resins are identical to those of
t he binder resins Usable for form ng the undercoat |ayer of the present

i nvention. Augkbhlbyo-g@idresilianidude as fillers, thernofusible materials
and surface active agents which are usable in conventional thernosensitive

recordi ng mat ghgdroxiys 3dnaphtiidiwyadid,) n the thernosensitive coloring
ayer of the 2-hydroxy-l1l-naphthoic acid,
l-hydroxy-2-naphthoic aciad,
zinc salts of hydroxynaphthoic acid,
aluminum salts of hydroxynaphthoic acid,
calcium salts of hydroxynaphthoic acid,
bis(4-hydroxyphenyl)methyl acetate,
bis(4-hydroxyphenyl)benzyl acetate,
1,3~bis(4-hydroxycumyl)benzene,
1,4-bis(4-hydroxycumyl)benzene,
2,4'-diphenylsulfone,
2,2'-diallyl-4,4'-diphenolsulfone,
3,4-dihydroxyphenyl-4'-methylphenylsulfone,
a,a-bis{4~-hydroxyphenyl)-c-methyltoluene,
antipyrine complex of zinc thiocyanate, -~

tetrabromobisphenol A, and

tetrabromobisphenol S.
Various known binder resins are usable together with

the leuco dyes and the color developers to form the

thermosensitive coloring layer on the undercoat layer.

- 13 ~



present invention, if necessary. Exanples of such fillers include fine
powder of inorganic conpounds such as cal ci-um carbonate, silica, zinc

oxi de, titanium oxide, alum num hydroxide, zinc hydroxide, bariumsulfate,
clay, talc, surface-treated calcium and surface-treated silica; and fine
powder of organic conpounds such as urea - fornmal dehyde resin, styrene -
met Hacrylic acid copolymer, and polystyrene resin. These fillers are also
usable in the aforementioned undercoat |ayer in the:present invention.

Exanpl es ofxampléBebiiosushbbdndeire vedins e daidniiieal fed thhess dsf €néers,
-anides and metal lic salts.thereof, waxes, condensation products of- aromati.c
Carboxyllcbhnﬂds neélaSIueablhe&nal&cmmuhgﬂuheﬂunﬁEEHGatrﬁgyem of reheht
chain glycols, 3,4-epoxy-dial kyl hexahydropht hal ate, hi gher ketones and

ot her therpneaenblenveg&non-conpounds having nelting points ranging from
about 50 to [err]. These materials are also usable in the aforenentloned
under coat IayerAuﬁlﬁhérHréggﬂpnﬁﬁﬁéhﬁNGW as fillers, rthemngfusidn

i nvention, an internediate Iayer (of0) r|5|n f|IIers bi nder resins and

t her of usi BRECFARLE| apd suUREpEef qshcﬁi-'r‘-’cd%ﬁal?leﬁ/e‘rn and the
e e ol e S, S Sl el
in reyatiqgﬂéfo§QSle in the thermosensitive coloring layer of the
present invention, if necessary.

Examples of such fillers include fine powder of
inorganic compounds such as calcium carbonate, silica, zinc
oxide, titanium oxide, aluminum hydroxide, zinc hydioxide,
barium sulfate, clay, talc, surface-treated calcium, and
surface-treated silica; and fine powder of organic compounds
such as urea - formaldehyde resin, styrene - methacrylic
acid copolymer, and polystyrene resin. These fillers are
also usable in the aforementioned undercoat layer in the

present invention.

1Y

Examples of the thermofusible materials include higher
fatty acids, esters, eﬁides and metallic salts thereof,
waxes, condensation products of aromatic carboxylic acids
and amines, benzoic acid phenyl esters, higher straight
chain glycols, 3,4-epoxy-dialkyl hexahydrophthalate, higher
ketones and other thermofusible organic compounds having
melting points ranging from about 50 to 200°C. These
materials are also usable in the aforementioned undercoat

layer in the present invention.

- 14 -



t hernosensitive coloring layer and the undercoat |ayer. Furthernore, a
protective |layer also can be fornmed on the thernosensitive coloring |ayer
for the purpose of inproving the thermal head-matching ability and
preservability of the recorded i mages. The protective |ayer may conprise
fillers, binder resins, surface active agents and thernofusible materials,

whi ch are enli %%eg, Gibid e}“g ﬁ@f&ﬁms&gsiﬁ%gﬁné&fg{g fg¥ terial of the

pr esent |nven Yy successive y overlayl ng € undercoat >

'ayer aEQ g@ssmar SRR ‘ﬁﬁd’éf’rifé‘giﬁéy?ﬁ? iﬁgﬂﬁéﬁ]ﬁﬂf& on a support.

synthétic paper or astic us prepared recording-

m&t er ainate‘ﬂﬂhi% ah DL FrMea 'Bbéxbé‘eﬁ h&&ér&hn&é&&swgléféfl hhdi the are

utilized in various fields. This invention will now be eXxpl al ned nore
speci f i eRekioRensdftdvie Rblcriky Ioyéop 1P ﬁé@é%%ﬁsyandzﬁaﬁﬂést b¥e
exanpl es. These exanples are give for 1llustration of the invention and are

not intsadhdfidliexs,i Binder tiesind . and hermofusitle emdrérdatguatel)

Di spersion A and Dispersion B each having the follow ng fornul ati ons were
pr epar ethey samengsa those menticnedain dreletion ofo pehei cl es contained in
each di spersion was adjusted to 2 [err]or |less. The thus prepared

Di sper stggmnsanaism cding layer and the undercoat layer.

Furthermore, a protective layer also can be formed on

the thermosensitive coloring layer for the purpose- of

5

improving the thermal head-matching ability and ~
preservability of the recorded images. The protective layer
may comprise fillers, binder resins, surface active agents
and thermofusible materials, which are enumerated above.

The thermosensitive recording material of the present
invention is prepared by successively overlaying the
undercoat layer and the thermosensitive coloring layer, in
this order, on a support made of paper, synthetic paper or
plastic filﬁ. The thus prepared recording materials, which
are excellent in the thermal coloring sensitivity, are
utilized in various fields. _

This invention will now be explained more specifically
by referring to the following examples and comparative
examples. These examples are give for illustration of the

invention and are not intended to be limiting thereof.
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weight ratio of 1:8 to prepare a liquid for fér&?ﬁg a tﬁe%nn§én§?tive
coloring layer coating liquid. [Fornmulation of Dispersion A]
parts by wei ght 3-(N- Methyl-3-N-cycl ohexyl)am no-6- nethyl-7-anilinofluoran

20 Pol yvi nyl al cohol 20 Water
60 [ Fornul ati on of Di spersi:an: B parts by wei ght Benzyl
p- ydr oxybenzoat e 10 10% Agqueous pol yvi nyl al cohol
solw¥i on 25 Cal ci um car bonat e 15
- Water Example ¥ = ~- 50 [Procedure 2].1n, order

. to form an undercoat Ia¥ehhuﬁ'spérsibn C'havrngcthe_fprlomﬁng fornulation,,f
was prepar lPERCe@YEG 4Jdi sperser. The di spersion’in -an anount of 6 -
g/[err]Jon a dry basis was coated onto commercially available high quality -
16 - paper haR+$BSESEARCRNARE Dispersion B e having tthe Epbiewing
undercoat sheet. [Fprmul ati on of D spersion,C ..Jparts by weight
Di spersi on gff t+eRf WBFPORTERAL] (r?éf* “ﬁfu’]ﬁ)ﬂr é?é‘dé'"ﬁ@rij)‘i i ArBRRA (solid
0 : . 0 i i
ignb\z? ter47 Qiameter of particles cAé(t)lt]é. z_'/i)e%q' %Olésac%0| \Qprygsiaclzg Otpaosl sol ution
adjusted to 2 um or less.
The thus prepared Dispersions A and B were admixed in a
weight ratic of 1:8 to prepare a liquid for forming a

thermosensitive coloring layer coating liquid.

[Formulation of Dispersion A) parts by weight
3~ (N-Methyl-3-N-cyclohexyl)amino-6- -
methyl~-7-anilinofluoran 20
Polyvinyl alcohol ' 20
Water - - 60
[Formulation of Dispersién B] parts by weight
Benzyl p-hydroxybehzoate.  10
10% Aqueous polyﬁinfl”aléohol sélution 25
- Calcium cérbonaﬁe . | 15
~ Water | | 50

[Procedure .2}

In order to form an undercoat layer, Dispersion C
having the following fo:mulation was prepéred by using a
disperser. The dispérsion in an amount cf 6 g/m2 on a dry

basis was coated onto commercially available high quality

- 16 -



* Jass transition tenperature:[err] Mean particle dianeter: 0.4
[err] Voi dage: 75% [Procedure 3] The liquid for
form ng a thernosensitive colorlng | ayer prepared in Procedure 1 was coated
onto the undercoat sheet prepared in Procedure 2 in an anount of 7 g/n2 on
a dry basis, followed by drying the coated liquid to forma thernosensitive
coloring layer. Thereafter, the |layer was subjected to a super-cal ender --
treatment so as to have a Bekk's snoothnesa of 500 to 600 seconds, whereby
a t her mpapesnhdvimg recenicknesat ofi 52 §¢m°] andodtied to preparesan .

I nventi on was- prepared. -Exanple- 2. Exanple 1 was -repeat ed-except t hat’ the
spherlcamd&ﬁdqﬂtpsheetles of styrene - acrylic resin used for preparing

Di spersion C were replaced by spherical hollow particles of - 17 -

styrene - acr fhﬁfﬁ%{bﬁa%f“ﬂ rg &qn3|t|on tengg;gé;#§+g%¥#§g]
mean particle anet er ferr a“voi dage of
thernnsen5|tm&%§é¥§géhrﬁgngﬁﬁéfgbambhoglagcord|ng to the present invention

was prepared.pdi@les® sKageyLeneasateptated except that the spherical
hol | ow partuiégaﬁﬁ(g&y{@n@ontaﬁtyhvg)reS|n used for preparigpg

10% agueous polyvinyl alcohol solution 10
Water 50
* Glass transition temperature: 60°C
Mean particle diameter: 0.4 um
Voldage: 75% had

[Procedure 3]

The liquid for forming a thermosensitive coloring layer
prepared in Procedure 1 was coated onto the undercoat sheet
prepared in Procedure 2 in an amount of 7 g/m2 on a dry
basis, followed by drying the coated liquid to form a
thermosensitive coloring layer. Thereafter, the layer was
subjected to a super-calender treatment so as to have a
Bekk's smoothness of 500 to 600 seconds, whereby a thermo-
sensitive recording material No. 1 according to the present -

invention was prepared.

Example 2

Example 1 was repeated except that the spherical hollow
prarticles of styrene - acrylic resin used for preparing

Dispersion C were replaced by spherical hollow particles of

- 17 -



Di spersion C were replaced by spherical hollow:particles of styrene -
acrylic resin having a glass transition tenperature of [err], a nean
‘particle dianeter of 0.6[err] and a voi dage of 60% whereby a

t hernosensitive recording.material NO 3 according to the present invention
was prepared. Exanple 4 Exanple 1 was repeated except that the spherica
holt.ow particles of styrene - acrylic resin used for preparing D spersion C
wer & epl aced by spherical hollow particles of styrene - acrylic resin

-having a ¢ ansiti QR sterdneara [ert. ”@Eﬁp [ cl e diameter, of
1.5 [err] %ﬁgig.}‘.\%oi_g-ééﬁéft%g‘%ﬁéﬁé’oﬁ{%f@f%ﬁens. --|i\r}’g{éljéco'r ding " - . '~
material di o siche present. I.nvenid aﬁéﬁ“ r s 1

Conpar at i Dgéﬁég?{%f&g&% %%a?%l ?’1 a.\jvas_ re edal_iee/ eigzgehbt %}{ edf?e@g%h‘gr‘i %%?’

hol | ow par ji gbeaage kYRS whtiiaby @ Maidrindsdits fivd R@di+dnd spersion C
were replaced by spherical non-hollow particles of styrene - acrylic resin
(Tradenar kma&8MiaISNo .SQl lakcordicny 4 %hdasiceduntV irfrénthios spaghen cal s,
Inc.) having a glass transition tenperature of [err] and a nean particle

di aneter opr@pdredr], whereby a conparative thernosensitive recording
material No. 1 was prepared. Conparative Exanple 2

Example 3

Example 1 was repeated except that the spherical hollow
particles of styrene - aéfylic'resin uéed for preparing
Dispersion C were replaced by spherical hollow particles of
styrene - acrylic resin having a glassltfahsition
temperature of 40°C, a mean particle diameter of 0.6 um and
a voidage of 60%, whereby a thermosensitive recording
material NO. 3 according to the present invehtion was

pPrepared.

Example 4

[ Example 1 was repeated except that the spherical hollow
particles of styréne - acrylic resin uséd for preparing
Dispersion C were replaced by spherical hollow particles of
styrene - acrylic resin having a glass tranéition
temperature of 60°C, a mean particle diameter of 1.5 um and
a voidage of 45%, whereby a thermosensitive recording
material No. 4 according to the present invention was

prepared.
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Exanple 1 was repeated except that the spherical hollow particles of
styrene - acrylic resin used for preparing D spersion C were replaced by
spherical hollow particles of styrene - acrylic resin having a gl ass
transition tenperature of [err] a mean particle dianeter of 3 [err] and a
voi dage of 75% whereby a conparative thernosensitive recording materi al
No- 2 was prepared Eval uati on The above prepared four thernosensitive -~
recordi ng nater present invention and two conparative ones were
eval uat € ﬂ9a§ﬁgﬁ %ﬁ@mFﬁ Lo thermal printing using. a thernosensitive

. facsimle- apparatus ‘(Tradermark- "Rl FAX 120", made by.R coh Conpany, Ltd.),

so that i nageExampde- 11%as repea:\:@dducupteauﬂat t‘l:herr[spharica/b halbowli ng
material, and the density of the respective recorded i mages was neasured by
using a m::bbcmeeeptu s&wme myrldajlmiax asedfior rprepaning e bel ow.
Sanpl es Voi dage | mge Transition

Parti cl eDispersion C wse'nsrpplmeﬁem @p@erilgaérrma- XMW RRr bt les ol

No. 1 35 Recording Material No.?2
ooc  of SBYBePEr ] actyads resin (Tzademazk A'ﬁ?am-HS“' solid

content 40%, made by Mitsui Toatsu Chemicals, Inc.) having a
glass transition temperature of 60°C and a mean particle
diameter of 0.4 um, whereby a comparative thermosensitive

recording material No. 1 was prepared. ~

Comparative Example 2

Example 1 was repeated except that the spherical hollow
particles of styrene - acrylic resin used for preparing
Dispersion C were replaced by spherical hollow particles of
styrene - acrylic resin having a glass transition
temperature of 110°C, a mean particle diameter of 3 um and a
voldage of 75%, whereby a comparative thermosensitive

recording material No, 2 was prepared.

Evaluation

The above prepared four thermosensitive recording
materials of the present invention and two comparative ones
were evaluated by subjecting them to thermal printing using
a thermosensitive facsimile apparatus (Trademark “"RIFAX
120%, made by Ricoh Company, Ltd.), so that images were
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5 [err] . 60% 1. 33 Recording

Mateiral No.3 [err] 0.6

Mat eri al No. 4 60C 1.5 [err] 45% 1. 30 Conparative
Recor di ng 60C 0.4 [err] ' 1.25 Material No.l1l
Conpar ati ve Recordi ng 110C 3 [err] 75% 1.28

Material No.2 The above data indicate that the thernosensitive recording
naterlals of the present invention have high thermal coloring sensitivity
 conpar ed wrekoriedc omp &ast ‘hemasatisig-ive aréciding 2taterial,]l Oid s 1.
A thernosensitive recording“naterial conprising: (&) a supporrmgéb) an
..under.coat ﬂa;léiltwopﬁe&h@ réspechipiomecoydad) ages s JpRRsy Bl | ow
partlcles made of astiCs naterlal haV|n gl ass, transition tenperature
rangi ng frBFLPEr A B’é %3? FHES AES FheWmgin BRen

particle dj te f 0 20 [err] to 1 5 [err] and a voi dage (as herein
Fahas, bl

defined) o 8% and a binder resin in an effective amount, and
Samples Glass Mean ' Voidage |. Image
Transition Particle ' Density
_ Temperature | Diameter
Recording
- Material No.1l 60°C 0.4 um 75% - 1.35
~/ Recording
Material No.2 90°C 0.8 um 60% 1.34
Recording
Mateiral No.3|j 40°C 0.6 um 60% 1.33
Recording o
Material No.4 60°C 1.5 um 45% 1.30
Comparative
Recording 60°C 0.4 um - 1.25
|Material No.l
Comparative
Recording 110°C 3um -} 75% 1.28
Material No.2
hed The above data indicate that the thermosensitive

recording materials of the present invention have high
thermal coloring sensitivity compared with the comparative

recording materials.
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~(c) a thernosensitive colour-forming |ayer formed ®on the undercoat | dyer,
whi ch conprises as-the main conponents a | euco dye and a col our devel oper

g col our formation in the |euco dye upon application of
ﬂmn mu\ﬂwmﬂ El thernosensitive recordijig material according to Caiml1,
whter @i nct cs material for the sph cal hollow particles is
selected fromacrylic resin, acrylic copolyner, styrene resin or styrene.
copol ynmer. 3CLAIMB&r npsensitive recording matteri al according to Caimt.or
2, wherein the anount of the spherical hoIIOM/partches in the undercoat
Iayer is at least 1 g per 1 n2 of the support ‘C L M S *224.-

A thernosensjti cordin t.eri al as 1N whereirithe
anount of th% ﬁeL58£F°ﬁ83Pg%lﬁﬁw?e ° 1W§}7ﬁ&éi *%. P9Fs in the
range of 2 g 5? Bg BS? 1 [err] of the support. 5. A thernnsen3|t|ve
recordi ng na{ i 81 BZEPCr & ned i n any preceding claim wherein the amunt of

the bi nder I g} NahNuh@rUAde Gagier Btnde dil' ddt @SR 2ah QRO e % of

t he total melg b|n S|n an t he sphe ow particles. 6.
A thermosensiti veoﬁ.ﬁe%@bnwwﬁrdaql 11 10w igE¥L 1 d1L &) Y€ Co£li ng O ai m

wherein the binder fesin is

plastics material having a glass transition
temperature ranging from 40°C to 90°C, the spherical
hollow particles having a mean particle diameter of
0.20 um to 1.5 um, and a voidage (as herein ~
defined) of 40% to 90%, and a binder resin in an
effective amount, and

{(c) a thermosensitive colour-forming layer formed on the
undercoat layer, which comprises as the main
components a leuco dye and a colour developer

capable of inducing colour formation in the leuco

dye upon application of heat thereto.

2. A thermosensitive recording material according to
Claim 1, wherein the plastics material for the spherical
hollow particles is selected from acrylic resin, acrylic

copolymer, styrene resin or styrene copolymer.

3. A thermosensitive recording matterial according to
Claim 1 or 2, wherein the amount of the spherical hollow
particles in the undercoat layer is at least 1 g per 1

m? of the support.



wat er-sol ubl e polyner. 7. A thernbsensitive recordi ng materi ak—as—elaimed —
in Claim6, wherein the water-soluble polyner is selected from polyvinyl
al cohol , starch, starch derivatives, cellul ose derivati ves”ﬂu lﬁﬁiﬁin"mm”",
met hoxycel | ul ose, hydroxyet hyl cel | ul ose, carboxynet hyl cel | L L
met hyl cel | ul ose and et hyl cel | ul ose, sodiun1EonacryIate, pol yvi nyl
pyr-rol i done, acrylam de - acrylic acid este 2copolyrrer, acryl am de -
acrykic acid ester - nethacrylic_ acid copol ymer, al kali salts of styrene -
mal ei ¢ anhydride dbpohgFmesenslfa¥eyFanPadingoRALRFARSI A8t £ladaes i or
casein. . 23 8.‘A'thernnsenshtive_recording“~ terLaL.as;gL i-med i-n any of ...
Gaim 1to 5CHHR | WRSESLANERF FBERRL| of AthE| FRBFASAHNO 10R% or mitg an
aqueous polyner. emulsion, 9. A thernpsepsitive recordi material_ as
claimed in Ozﬁq§§ﬁ°€%%rt?nt?ﬁeu5§?§ﬁ%? c E%BFelﬁflPoFﬁgnéagﬁeaﬂﬁe§h§
BOl ynmer enul si&[‘n 1is's isé%ftfdmzrgp éﬂXFSﬁ‘ﬁpa:l?“t adi ene copol ymer, styrene -
utadi ene - acryliT copol yner, " Vinyr-acéfate resin, vinyl acetate -
acrylic acid copolyner, styrene - acrylic acid ester copolyner, acrylic
acid ester resin or polyurethane resin. 10. ‘A thernosensitive recording
material as d§ﬂ'“§’éﬂhfﬁ&%éﬁéf@ﬁ%@gréb@kalnéUﬁhbgigﬁg”ﬁ&'%uggm%% in

I nternmedi ate | ayer between the undercoat |ayer an
any preceding claim, wherein the amount of the binder

resin in the undercoat layer is in the range of 2 to 50
wt.% of the total weight of the binder resin and the

spherical hollow particles.

6. A thermosensitive recording material as claimed in
any preceding Claim, wherein the binder resin is a

water-soluble polymer.

7. A thermosensitive recording matgrial as claimed in
Claim 6, whereih the water-soluble polymer is selected
from polyvinyl alcohol, starch, starch derivatives,

S cellulose derivatives such as methoxycellulose,
hydroxyethylcellulose. carboxyﬁethylcellulose,
methyléellulose and ethylcellulose, sodium polyacrylate,
polyvinyl pyrrolidone, acrylamidé - acryli§ acid ester
copolymer, acrylamide - acrylic acid ester - methacrylic
acid copolymer, alkali salts of styrene - maleic
anhydride copolymer, polyacrylamide, sodium alginate,

gelatin or casein.



thernDsen5|t|ve calour-formng layer, the i nt ermedi at'e Iayer conpr|5|ng a
I nder resin. 11. A thernosensitive recording naterial as
lﬁﬁ’ﬂm eding aim further conprising a protective |ayer
forned ohn senS|t|ve colour-forn159 | ayer, the protective |ayer
conprising a f|IIer and a bi nder resin.

-

8. A thermosensitive recording material as claimed in "Hr

. any of Claims-1 to 5, whereln the binder re81n is a

polymer capable of formlng an aqueous polymer emu151on

9. A thermosensitive recording material as claimed in

Claim 8, wherein the polymer capable of forming an

aqueous polymer emulsion is selected from styrene -
butadiene copolymer, styrene - butadiene - acrylic acid
copolymer, vinyl acetate resin, vinyl acetateé - acrylic

acid copolymer, styrene - acrylic acid ester copolymer, -

acrylic acid ester resin or polyurethane resin.

10. A thermosensitive recording material as claimed in
any preceding claim, further comprising an intermediate
layer between the undercoat layer and the
thermosensitive colour-forming layer, the intermediate

layer comprising a filler and a binder resin.

11. A thermosensitive recording material as claimed in
any preceding Claim, further compriéing a protective
layer formed on the thermosensitive colour-forming
layer, the protective layer comprising a filler and a

binder resin.




