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Descri pti on REVERSI BLE THERVAL DI SCOLORATI ON AQUEQUS
I NK COVPGSI TI ON AND WRI TI NG | MPLEMENT USI NG THE SAME

W NRBII NG | MPLEMENT SET Techni cal Fi el d Thep@ragemins4100

invention relates to a reversible therma

di scol orati on aqueous ink conposition and a witing

i npl ement using the sane and a witing inplenent set.
Background Art Hitherto, there is disclosed an

i nner-waddi ng type witingséripbeidnt wherein an ink
occl usion body is inpregnated with a reversible
thermal di scol orati on aqueous ink conposition capabl e
of form ng handwiting whose col or tone changes

REPERET Bk ORHPRAAE FESCHLORAPESR ABEESHE iﬁxf;gbéﬁa tPron

a barrel (see, e.g. , Patent Docunent 1 ) . ove

A SRE PG NERImh OLRE AP SARAN Wiltemg

conposition ves a at a rever

¥$§ﬁf&#ﬁ t%@p m crocapsul e pignent is gradually
occul'ated and precipitated in the ink occlusion body
owng to a difference in specific gravity between

t hereversi ble thermal discoloration mcrocapsul e

fi ment ﬂﬂ%.qaxehicle and hence handwiting is
?éhﬂ%ﬁ% t€tfeepened

The present invention relates to a reversible
thermal discoloration aqueous ink composition and a

writing implement using the same and a writing implement

set.

Background Art

Hitherto, there is disclosed an inner-wadding type
writing implement wherein an ink occlusion body is
impregnated with a reversible thermal discoloration
aqueous ink composition capable of forming han&writing
whose color tone changes depending on a change in
temperature and is housed in a barrel (see, e.g., Patent
Document 1).

The above reversible thermal discoloration aqueous
ink composition solves a problem that a reversible
thermal discoloration microcapsule pigment is gradually
flocculated and precipitated in the ink occlusion body

owing to a difference in specific gravity between the
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in color depending on the state where a pen body is
downward (an inverted state) or upward (an erecting

woetm@bde)7sss and sol ves the probl em by i ncor por atpagir009/054100

wat er sol ubl e pol yner flocculant into the ink to nake
the m crocapsul e pignent suspended in a | oose

floccul ated state through a | oose crosslinking action
of the polyner flocculant. However, it is difficult to

FOVRLSIK] & SNBSS Sdi H6o1 bAdE £t Nl VL ASAPES| Pigrhdht and

color of handwiting attributable to the difference in

§p@&ﬁ{% e HAY ﬁan@etmawfb& q@gﬁﬁg&&&a WEMedbhed

he vehicle nerely by i1ncorporatin polyner
i OSSiJ#@”&e Eﬁ&iﬁﬁ‘i%é”cﬁ( Lals Hesid s @
event handwiting from | enlng mnth

d
el f 5F *."%ﬁge? gaedl on“%v%l?%tn %%f?r%é. g
[ d
%faa%%’ , (R AT Yot R PTG Y oSt “s%l Betf e
t | t Th
Pt e PeTvhEr el oralaRh L Forths didste ke €
conposition which is capable of s preSS|n
T} GFRSAPFIGL 2 FRRBE NP RTPIRPRM IR i {’ ’tglrfécw%aeted

when a witing inplenent containing the reversible
strEeethiPugh| 3rheePsn @f@edlinking action of the polymer

flocculant.

However, it is difficult to completely suppress the
lightening and deepening in color of handwriting
attributable to the difference in specific gravity
between the microcapsule pigment and the vehicle merely
by incorporating the polymer flocculant. Particularly,
it is desired to develop a means for preventing
handwriting from lightening with time in an erecting
state or from lightening induced by the application of
vibration at transportation or at the time when it is
carried on in an erecting state.

[Patent Document 1] JP-A-11-335613

Disclosure of the Invention
The invention intends to provide a reversible
thermal discoloration aqueous ink composition which is

capable of suppressing the lightening and deepening of



I nk conposition in the barrel is used, and

particularly, which does not lighten the col or of
womngy7eds Nng wWith tinme in an erecting state orpcCiaEp200054100

lighten the color of handwiting by the application of

vibration at transportation or at the tinme when it is

carried on in an erecting state, as well as a witing

i mpl enment using the sane and a witing inplenent set.

HawdwFiveivd it | tHeNgiimd Onlsdt Ve wihier AP rianpiRstidrop ed

probl em of a reversible thermal discoloration aqueous

EOKEEDTDES | ERO N APk i T & T EHErhdP | STEEY 1 348 tibrt NRyueous
same. Nanely, the present invention is the follow ng

£0SEohME L O orf Ln ARSUSLSED & ¢ hedd®] s C;PAPEPédl%ly,

aqueous 1 nk conposition conprising: water ,

ey uga@ég ﬁ&@rf@&hﬁé%ﬁ;:ﬁs& 3 chfm%ﬁ&'&r@mtme

I nc INng a reversi oration

5 LEIBRI SRS e afds %@'ffi‘f@% A deffer jor
um.whi c.h detern1nes a

SRR %r*%.x(‘a% g I EG SIS LIz En L

othco ounds occur
ranspo tatlon or at 'the time when it is carried on in an

erecting state, as well as a writing implement using the
same and a writing implement set.

10 The invention intends to solve the afore-mentioned
problem of a reversible thermal discoloration aqueous ink
composition and a writing implement using the same.

Namely, the present invention is the following
constitution.

15 (1) A reversible thermal discoloration aqueous ink
composition comprising:

water,
a reversible thermal discoloration microcapsule
pigment including a reversible thermal discoloration

20 composition comprising:

(A) an electron donative coloring organic
compound,

(B) an electron accepting compound, and

(C) a reaction medium which determines a

25 temperature at which color reactions of the both
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a polyner flocculant, a conb-type pol yner di spersant
havi ng a carboxyl group at the side chain, an organic

wonoby/oyess sul fur conpound, and a wat er - sol ubl edrePRMY/054100

(2) The reversible thermal discoloration aqueous ink
conposition according to the above (1) , wherein the
organi c nitrogen sul fur conpound is a conpound
selected from2- (4-thiazoyl) -benzim dazole, 2-

compoeyasaseset hyl thio) -1 , 3-benzothiazol e,
2-nmet hyl -4- isothiazolin-3-one, and

5- chl oro-ZsTmidW | FdsDtdH@zol in- 3-one . (3) The
reversi bl'e tthermal discol orati on aqueous i nk

conposiy | AmACGS iR Yot RE PGt hRFidf)a 'carboxyl

wherein the mass rati o of the conb-type polyner

€£§§§r§@n£hgagigg angag boxyl group at the side chain
0

e organic nitrogen sul fur conpound is from1:1 to
1:10. ( The reversi t [ SCO ti aqueous
i nk con%%)s?ﬁgf%r%l%?{:%é%iegn ?sg{]ﬁler g%ogr&)é; E %;' SWher ei n
the pH of the in osition falls within the range
of 3td ?”a.‘i%s ﬁ%e‘f?qgeﬁesﬁlkﬂ'e thermal discol oration
aqueous ink conposition according to the above (4) ,

whi ch uses a water-soluble resin soluble in the range

wherein the pH of the ink conpositionis from3 to 7.
(2) The reversible thermal discoloration agqueous ink

composition according to the above (1), wherein the
organic nitrogen sulfur compound is a compound selected
from 2-(4-thiazoyl)-benzimidazole, 2-
(thiocyanatomethylthio) -1,3-benzothiazole, 2-methyl-4-
isothiazolin-3-one, and 5-chloro-2-methyl-4-isothiazolin-

3-one.

(3) The reversible thermal discoloration aqueous ink
composition according to the above (1) or (2), wherein
the mass ratio of the comb-type polymer dispersant having
a carboxyl group at the side chain to the organic

nitrogen sulfur compound is from 1:1 to 1:10.

(4) The reversible thermal discoloration aqueous ink
composition according to the above (1), wherein the pH of

the ink composition falls within the range of 3 to 7.



10

15

20

25

(6) The reversible thermal discoloration aqueous ink
conposition according to the above (5) , wherein the

wovadoene78sd ubl e resin is polyvinyl alcohol . (7cTiiro09/054100

reversi bl e thermal discol oration aqueous ink
conposition according to the above (6) , wherein the
saponi fication degree of the polyvinyl alcohol is from
70%to 89% (8) The reversible thermal discoloration
ESIHE0USTH ke SR Id ATheASRAl @Hid1Q it N agfedu?e ink
above (5) to (7) , which contains the water-soluble

E&mpdsi Bidh é’é@é‘fﬁugél o tRO aba bya )RSt dP)udde a

reversi bl e thermnal scol orati on aqueous i nk

{Q\;@PS%H 1 t%epﬂé un&f;i&fé‘yu?“&&fréﬁ% %F}E]éﬁ?eiri)tﬂé’ pH

ace tension of
n 0j 25 to 45
éﬁymﬁ%l éf cgﬁ%%%%%}éﬁp eneﬁ?ﬁgggﬁﬁped with a pen body
contai ning the reversible thermal discoloration
aqueous i nk conposition according to any one of the

ove ( arrel d | out_ the ink
@%TDOQ#H%) ¢%45ﬁ§%ﬁ1 l(ﬂ% cﬁi O GRS et
accordjn to t he apove (1 wherejn a rear ortlon
SRPE bLoR REGORORS ?% R ahee o 2 it
occl usi on body conposed of a fiber_callective body
wieaT FRtuble tFeshari e Pahvimel i kel usi on body

(7) The reversible thermal discoloration aqueous ink
composition according to the above (6), wherein the
saponification degree of the polyvinyl alcohol is from

70% to 89%.

(8) The reversible thermal discoloration aqueous ink
composition according to any one of the above (5) to (7),
which contains the water-soluble resin in an amount of

0.3 to 3.0% by mass.

(9) The reversible thermal discoloration aqueous ink
composition according to any one of the above (1) to (8),
wherein the surface tension of the ink composition falls

within the range of 25 to 45 mN/m.
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Is inpregnated with the ink conposition. (12) The
writing inplenment according to the above (10) or (11)

wo 2001€078$sn t he pen body is a marking pen. (13)pCing2009/054100

witing inplement according to any one of the above
(10) to (12) , which is equipped with a frictiona

menber. (14) A witing inplenent set conprising the
witing inplenent according to any one of the above

(1) ta (d)tidgd implamhitoeayuippdd wih anyent bedycan

provide a reversible thermal discoloration aqueous ink

ESHROSA 1A P el | Kedird 1 105102 Rl He 19a 1S I @510 ik il e aqueous
| i ghteni ng and deepeni ng of handwitingat the tine

ﬂh@%&nﬁaéfﬁf&u B ERIHg G P gk (18 1R Rl 1) to
t her mal dlscoloratlon aqueous i'nk composition int

MR, A | A ¥ S

nghten ?%e col or K%%ﬁﬁ#aﬂéq%dmﬁ%?ﬂﬁ?lne |$¥3%on in

éﬁ Eﬁ fﬁb state or does not lighten the col or of
andwriting by the application of vibration at

transportation or at the tinme when it is carried on in

an erecting state, as well as a witing inplenent

BELEP iR P SBPARRRG AT n%tg??et&ﬁ ARG 100
a

drawi ng showi n dlscoloratlon beh vuf
Wé%’f%’décﬂ%ﬁ%% e pen Y comes into contact

with an ink occlusion body composed of a fiber collective
body contained in the barrel and the ink occlusion body

is impregnated with the ink composition.

(12) The writing implement according to the above (10)

or (11), wherein the pen body is a marking pen.

(13) The writing implement according to any one of the
above (10) to (12), which is equipped with a frictional

member.

(14) A writing implement set comprising the writing
implement according to any one of the above (10) to (12)
and a frictional body.

The invention can provide a reversible thermal
discoloration aqueous ink composition which is capable of

suppressing the lightening and deepening of handwriting



reversi ble thermal discoloration mcrocapsul e pignent.

FIG 2 is an explanatory drawi ng show ng di scol oration
wdaheveess of a heat-decol oring type reversi bl epd¢hgn0®054100
~discoloration mcrocapsul e pi gnent having a

color-nmenory property. FIG 3 is an explanatory

drawi ng showi ng di scol orati on behavior of a

heat - col oring type reversible thermal discoloration

At CEIRE AP S B NViri thldg  Hing Senfdh € Xt Oiig dFreaM ng
showi ng oneexanpl e of the witing inplenment of the
+VYEA i Plle Eﬂé%méh'éiéﬁbfﬁ%&éﬁ&ﬁ(H?héHdBMiﬁkfﬁEmbéﬁhtion
anot her exanple of the witing inplenent of the

iﬁyfﬁgiﬁgkiéicisehé fﬂ%ﬁ%ﬁ?éyfﬁéﬁﬁéf¥fwwJKE&H“%%é%hﬂft

Ssti anot exanpl € e witing inplenent

1IYRE Ofhe RESELS RI¢ bRl SIPNARATHA AN Sding

conplet e coloring tenpera eat’- decol or1 ng

type reversible thermal discol oratio i Cr ns.ul
S e Sl et G S A PPEEREAS by ene

o]

el SRR AL LY 2 PSS 551 2 S e
‘%ﬁggerature of a heatdecol oring t sible

[ ype rever
e 1 SCOTBSR 1O T A ERR G kR, s well as a

writing implement using the same and a writing implement
set. |
10
Brief Description of the Drawings
FIG. 1 is an explanatory drawing showing
discoloration behavior of a heat-decoloring type
reversible thermal discoloration microcapsule pigment.
15
FIG. 2 is an explanatory drawing showing
discoloration behavior of a heat-decoloring type
reversible thermal discoloration microcapsule pigment
having a color-memory property.
20
FIG. 3 is an explanatory drawing showing
discoloration behavior of a heat-coloring type reversible

thermal discoloration microcapsule pigment.

25 FIG. 4 is an explanatory drawing showing one
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t4 conplete decoloring tenperature of a heatdecol oring
type reversible thermal discoloration mcrocapsul e

wer@Rigssl i conpl ete decol oring tenperature OfCEBIP2009/054100

heat-col oring type reversible thermal discoloration
m crocapsul e pignent T2 decol oring starting
tenperature of a heat-coloringtype reversible thernal
di scol oration m crocapsul e pignment T3 col oring
SRl O £t ML kit Hi® O finib1R@IntC JFORhe] inyR@ tion.
reversi ble thermal discoloration mcrocapsul e pignent
T conplete coloring tenperature of a heat-col oring
type reversible thermal discoloration mcrocapsul e

pi gmengyRH ByskeLgs L&E%ﬂshzo}y%&%gaﬁglggbﬁﬂﬁat aRotAkr

occl usi on body 3 pen body 4 barrel er 6°cap 7

éygﬂﬂfémgy ﬁﬂgﬂwyiéiddﬂﬁmplement of the invention.

FIG. 6 is an explanatory drawing showing still

another example of the writing implement of the invention.

Description of Reference Numerals and Signs

>t1 complete coloring temperature of a heat-decoloring

type reversible thermal discoloration microcapsule
pigment

t2 coloring starting temperature of a heat-decoloring
type reversible thermal discoloration microcapsule
pigment

ts decoloring starting temperature of a heat-
decoloring type reversible thermal discoloration
microcapsule pigment

ta complete decoloring temperature of a heat-
decoloring type reversible thermal discoloration
microcapsule pigment

T, complete decoloring temperature of a heat-coloring
type reversible thermal discoloration microcapsule
pigment

T, decoloring starting temperature of a heat-coloring
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9 stirring body 10 val ve nechani sm Best Mdde for
Carrying Qut the Invention The col ori ng agent

waemod/aesd in the above reversi bl e thernal PCT/JP2009/054100

di scol orati on aqueous i nk conposition is a reversible
thermal discoloration mcrocapsul e pignment including
in a mcrocapsule a reversible thermal di scol orati on
conposition containing at |east essential three
EPPROPEGE Bs D1 & Athéfm£] €81 £ 861 8PHEL biY ML OF SEdpdule
organi ¢ conpound, (B) an el ectron accepting conmpound
?pgmé£} a reaction medi um which determ nes a
enperature at which col or reactions of both conmpounds
ccur, ; IS Zéggg td - :
g%nposi%‘%%lhg’ée ns;ﬂJo:'ltlet?'glI &c; ?J{aéd}mt)?/%eat [ %ﬂa dAsqn:'fahte c:z?bloovrel ng
r o)
EPUE L PEPLERre TBho Mt bh 8ol O AR M bt Sapadte | )
$9int&tas a border; it shows a decolored state in a
eﬁ%%rature region equal to or higher than the

i scoloratio oint at a . high t erature,side and a
B or et Pl qdind, thnber 40 B 4t Gibifdng
| ower than the djscoloyatjon point. at a. |l ow
FERpeFEY ST %%f%le‘?h%ﬂr‘?i oTESSPERTR FEOP JPLFEOGIPHUL R
states as nentioned above exists in an ordinary

PL#PeRt ure region and the other state i s maintained
whil e a heat or cold necessary

AH hysteresis width
1 writing implement
2 ink occlusion body
3 pen body

4 barrel

5 holder

6 cap

7 frictional member
8 ink

9 stirring body

10 valve mechanism

Best Mode for Carrying Out the Invention

The coloring agent contained in the above
reversible thermal discoloration aqueous ink composition
is a reversible thermal discoloration microcapsule

pigment including in a microcapsule a reversible thermal



for expressing the state is applied but returns to the
state shown in the ordinary tenperature range when
wappbieass on of the heat or cold is renoved; iRCTERI@/054100
property that a hysteresis width is relatively snmall
(DH=11to 7C) , as described in JP-B-51-44706,
JP-B-51-44707 , JP-B-1-29398, and the like (see FIG
1). Moreover, there can be applied a heat-decol oring
A DS 18 1 G Cnfod iR eont@ivdintf dth 1eds i€ rexsgtilA
areversi bl e thermal discoloration conposition which
SHQUS GorgHih tY Ser @9 Sarf AR Hdra tiRB co1brithg
500C ) , "as described in JP-B-4-17154 , JP-A-7-179777
o:igg?ud& 7c'cr°hgb"<§]nd, Iy S WG 2 ddediitfy aBRlohd idhd
the di scol or

at1on, the shape of a curve plotting a

(o T G e ] M AR e s

ase where the tenperature .i.s elevated f I

> ‘”fq‘é‘ﬁé’e rca?e]u ' 5 etlorgonﬁ hoef‘J |°s%holco°rm§i°ﬁ%nr?dst ég n%éeﬁrxg’t u‘%ﬂgé
regi on and the case,where the tenperature is.l owered
TR S B0 IR AR TR RO 4 St BT
tenperature region, and which has a col or-nenory
daeprnsA tatheptdtdred state in a | ow tenperature
region equal to or |ower than the conplete col ori_n%
t enper Asurthq @O TeVRFSHd e Fhorard di sgatioqrtio
tenperature region equal to or hicizjher t han_t he
%m%t@%comrcﬂmcglémﬁamm @ defjermingd ftempRYR fyre
a specified

10 (diéLoloration point) as a border; it shows a decolored

state in a temperature region equal to or higher than the
discoloration point at a high témperature side and a
colored stafe in a temperature region equal to or lower
than the discoloration point at a low temperature side;

15 only one specified state of both states as mentioned
above exists in an ordinary temperature region and the
other state is maintained while a heat or cold necessary
for expressing the state is applied but returns to the
state shown in the ordinary temperature range when

20 application of the heat or cold is removed; it has a
property that a hysteresis width is relatively small (AH
= 1 to 7°C), as described in JP-B-51-44706, JP-B-51-44707,
JP-B-1-29398, and the like (see FIG. 1).

Moreover, there can be applied a heat-decoloring

25 type microcapsule pigments including in a microcapsule a

10
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WO sob/@eTesy (see FIG 2 )

tenperature region [a tenperature regi on between t2
and t3 (a substantial two phase retention tenperature
Hyst er esi s char act eFd1s5#2009034100
a col or densitytenperature curve of the above

reversi ble thermal discoloration conposition wll be
described in the followwng. In FIG 2 , the color
density is plotted on the ordinate and the tenperature

B8vEREi BPE CLREAma E1S8EESPa t16n COLMBo SRS Ywiiieh t Shéws
tenperature change progresses along the arrow. On this

fgéﬁgg e u*ét@ré’&ié‘&ﬁlﬁi\gﬁé{‘%ﬁgrié‘f?igeg&ﬁ%3& d & 50°C), as

e t4 at ecolored state reaches a

§a08L &Jiyidﬁe Lorgd; $185 € SPEAC) DRF&Pf7 ! CFSIL 0549087,
) B1s a point

conpl ete decoloring tenperature )

FPOKL 8935556 d&‘i‘c? 13{15((% o ifa! e{.‘%ﬁé% ur g, ¢ %ﬁ%éd%\és]o&foration ,

decol orTng” star erer naf ferre
+decoloring.starting t rature” Cis apoin .
EREVAIEPE nde R rSHYE R TEPFLAS of ctpastld Sl Mensity
coloring start éherei nafter referred to as .'col oring
V5B (7 nBeTRAFR A B 6h3n0° AREREET o8 ORI NLGR b t he
density at_a tenperature tj_ at which a colored state
tangety dithepert PteeeR BiesFate e Haf(kgmperature

referred to as Il conplete coloring tenperature")
IRl bPdr EXPB 2 t Lo ckeTReE2 FREP oRLd] @f the

discoloration temperature region and the case where the
temperature is lowered from a high temperature side from
the discoloration temperature region, and which has a
color-memory property that a colored state in a low
temperature region equal to or lower than the complete
coloring temperature (ti) or a decolored state in a high
temperature region equal to or higher than the complete
decoloring temperature (t;) is maintained in a specified
temperature region [a temperature region between t, and ts;
(2 substantial two phase retention temperature region) ]
(see FIG. 2).

Hysteresis characteristic in a color density-
temperature curve of the above reversible thermal
discoloration composition will be described in the
following.

In FIG. 2, the color density is plotted on the

ordinate and the temperature on the abscissa. A change

11



tenperature regi on between the aforenentioned t i and

t4 wherein two phases of the colored state and
wamogloesd state can coexist, while the tenpermimurao09/054100

regi on between t2 and t3 which has a | arge difference

in the color density is a substantial discoloration

tenperature region. The length of the |ine segnent EF

is a neasure showi ng contrast of discoloration, and

ihecRe K ToPfadiis ¢y Rfuess QRN it diipassirg dtrgh a
m ddl e point of the line segment EF is a tenperature

P& e SAOWN Do 8 Hle BT rbf?t%ﬁ.ess'g?r%}?r ol naf tarerpomt

referred to as " hysteresiswi dth
e R s ora‘*f’%%ﬁh%%%ge
c?%\cgér]{@{é(?es re% |°§an5§ eac?ﬁﬁ %‘?%lg?b ore or asf'iate

i scol or | on. above, rever si bl
: %%%‘r'b? FRAT T R b STty
ert ecr ically, Cc be effectivel
o thles A PR S ARER Y AF
ordr nar state daily life tenperature region) .b
aéo HhEhe dEEPEPFAG % ér’r‘ﬁé’rtét 3#@9@%?&95
terrperature obt ai ned only in a freezer,
rpierred tqms tideselering estalatlr%g'@'aﬁeras@%’)oo@ is a
preferably -40 to -5C, nore preferably -30 to -100C
ROkNt EhQWGIRY cthe HRRFIY mf e fRPRETAITY 034 which

tenperature
10 coloring starts (hereinafter referred to as “coloring

starting temperature”), and D is a point showing the
density at a temperature t; at which a colored state
reaches a completely colored state (hereinafter referred
to as “complete coloring temperature”).

15 The discoloration temperature region is a
temperature region between the aforementioned t; and t,
wherein two phases of the colored state and decolored
state can coexist, while the temperature region between t,
and ts3 which has a large difference in the color density

20 is a substantial discoloration temperature region.

The length of the line segment EF is a measure
showing contrast of discoloration, and the length of the
line segment HG passing through a middle point of the
line segment EF is a temperature width showing the degree

25 of hysteresis (hereinafter referred to as “hysteresis

12
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obtained fromfrictional heat generated with a
frictional body or a famliar heating body such as a

wdov/1@syer, i.e., a range of 45 to 95C, pref er@birLo®Ds4100

to 900C, nore preferably 60 to 800C and speci fying
the DH value to 40 to 1000C . The followng wll
specifically exenplify the follow ng respective
conmponents of (A) , (B) , and (O . Exanples of the

&%ﬁrﬁﬁﬂﬁonai'yﬁafp'&ﬁ'GSlQé99?1&w§°ﬂ&9%&§e9£nééeof only
conmponent (A) of the invention include

, nd{,?f%/éﬁ%aa@@fbsm! if86es BhESYA i 21i9! vk hal i des |

hal 1 des dlphenylnethaneazaph t ha

%?%?3 ERHLE oA ATGRIL AR T %“apm A region. A large
d Th
AN 33“% df%c%ibgggggl Lyelhese son ?n StadDSLEELRY b

ht hal i de, 3- (4 dlethylanlnophenyl)
gte’u %Jf ?hyllndol 3- yl)phthalide, 3,3- bis

R S R

(2- ethoxy 4-di et Ianlno hen )-3- (1-
OTRPS LI HRAY |asc RiEReTRy specifically,
[ 2- et hoxy-4- (N-eth anlllno) phenyl] -3-

¥t-eamype Zeﬁ%?%‘ﬂv |f'3ncytaon%z%fmtmua%terstlon of
6- di phenyl am nof luoran, 3,6- dinmethoxyf luoran , 3

colar - showR ol fan eFdinacy netate (dailnelife -temperature
region) by specifying the complete coloring temperature t,
to a temperature obtained only in a freezer, a cold
district, and the like, i.e., a range of -50 to 0°C,
preferably -40 to -5°C, more preferably -30 to -10°C and
the complete decoloring temperature t; to a temperature
obtained from frictional heat generated with a frictional
body or a familiar heating body such as a hair dryer,
i.e., a range of 45 to 95°C, preferably 50 to 90°C, more
preferably 60 to 80°C and specifying the AH value to 40 to
100°C. |

The following will specifically exemplify the
following respective components of (A), (B), and (C).

Examples of the electron donative coloring organic
compound of the component (A) of the invention include

diphenylmethanephthalides, phenylindolylphthalides,

indolylphthalides, diphenylmethaneazaphthalides,
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N-p-tolyl am no) fluoran, 3-chloro-6- cycl ohexyl
am nof |l uoran, 2-nethyl- 6-cycl ohexyl am nof | uoran, 2-
wd Bog/d7essoani | i no) -6-di - n-butyl ani nof | uoran,p@rIrC&9/054100
trifluoronethylanilino) -6-diethylam nof |uoran, 2-
(Nmet hyl anilino) -6- (N-ethyl-Np-tolylamno) fluoran,
1, 3- dinethyl -6-diethyl am nof | uoran |,
2-chl oro- 3-net hyl - 6- di et hyl am nof | uoran,

phai} 1l i N1 1RdpH tHarl id e’y h e 1aiB riafs | Wyarlquinolines,
2-ani lino-3-nethyl-6-di- nbutyl am nof | uoran,

AT il £H VAR [ st iy hyl ami nof | uoran,
1, 2-benz- 6-di et hyl am nof | uoran, 1, 2- benz-6-

(N'eth&%eNfbiqg%ﬁﬁbaWhﬁq)é&bﬁﬁﬁ@?y Inesketempouniet hy!

-N-i soanyl am no) ftluoran, 2-

(13- et ey &4mg g)go%%ttx%eh U|3ngll§rk%_, spi ro[ 5H

(1) benzopyrano pg rimdine-

Cild“ e}_el]w‘ﬁ/ %&‘] rre%hy’]meq%&f 123'“’['%2%{}%1 IHe rfgznﬁy ano

‘%1%?8!1 5 )r%ﬂerr?"gutﬁ 2 r?ot)h(y%B é_'l)("bef tsn%qgu yqf ;:ﬁaﬂ]o) -
iR ek o g 4 IR et gt o

(d| n- but g Iamno) (dlethylamno) -4-meth -SRI ro
ybphthalidey, 3nd emos QZZe%hcasyqu iftdPHamn e(wl)ﬁ)*
i sobenzof uran]_ - (di -n-butyl am no)

F2erh A Lids - aafyqz'awﬁmxy AT iekhiamigophenyl) -3~ %1
ethyl-2-methylindol-3-yl)-4-azaphthalide, 3-[2-ethoxy-4-
(N-ethylanilino)phenyl]-3-(l-ethyl-2-methylindol-3-yl)-4-
azaphthalide, 3,6-diphenylaminofluoran, 3,6-
dimethoxyfluoran, 3,6-di-n-butoxyfluoran, 2-methyl-6-(N-
ethyl-N-p-tolylamino) fluoran, 3-chloro-6-
cyclohexylaminofluoran, 2-methyl-6-cyclohexylaminofluoran,
2-(2-chloroanilino) -6-di-n-butylaminofluoran, 2-(3-
trifluoromethylanilino)-6-diethylaminofluoran, 2-(N-
methylanilino)—6—(N—ethylfN—p—tolylamino)fluoran, 1,3-
dimethyl-6-diethylaminofluoran, 2-chloro-3-methyl-6-
diethylaminofluoran, 2-anilino-3-methyl-6-
diethylaminofluoran, 2-anilino-3-methyl-6-di-n-
butylaminofluoran, 2-xylidino-3-methyl-6-
diethylaminofluoran, 1,2-benz-6-diethylaminofluoran, 1,2-
benz-6- (N-ethyl-N-isobutylamino) fluoran, 1,2-benz-6-(N-

ethyl-N-isoamylamino) fluoran, 2-(3-methoxy-4-
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5H (1) benzopyrano (2 ,3-d) pyrimdin- 5 1 (3 'H)
i sobenzofuran] -3 '-one, 3- (2-nethoxy-4-dineth g

wd ad/ngpdsenyl ) -3- (I -butyl-2- nethylindol - 3- YWOT/57P42009/054100

6, 7-tetrachl orophthal i de, 3- (2-ethoxy-4-dieth g

| am nophen g | )-3- (l-ethyl-2- neth g lindol-3-yl)
-4, 5 ,6,7-tetrachl orophthalide, and 3- (2-

et hoxy- 4- diethylaninophenyl) -3- (lI-pentg

dodsdgttystyA0lqdndlhe 4, 5 o o
6 7- tetrac orophthallde I n addition, pyridine,

cﬂggqtkn%nggﬁgggﬂﬂ§.mhlch are

effec |ve for pro uci ng 1 uor escent yellow to red

§QI. '0(39" PQ%!%J%%“IE con‘ponentAE%que Zﬂ %té‘%l%ﬁ%)lw

conpoun a group of conpounds

Qﬁ g}%{%‘}'ﬁ ae)g%%e 5%) oﬁ(tl?v&l %not bacl d‘3 but
S @é;*@ A o
AR S E AR LR &lﬁﬁ#ﬁ”e R ©

cqnpounds haV|n enollc ydrox | ,.group,
RO %ﬁszg%’)%ﬁl% cnt %/atlves havi ng

substltuent gr oup such as an al kyl group, an aryl
Egrrloufo3 B RBANZR RN I 1y sar bonyl group, a

car boxy grou r an ester thereof, an am do group, or
zr(ggTQFppgﬁﬁgmgno) - (diethylamino) -4-methyl-spiro[5H-

(1)benzopyrano (2,3-d)pyrimidine-5,1"' (3'H) isobenzofuran] -
3'-one,
2—(di—n—butylamino)—8-(N;ethyl—N—i—amylamino)—4—methyl—
spiro[5H- (1) benzopyrano(2,3-d)pyrimidin-

5,1'(3'H) isobenzofuran]-3'-one,

3- (2-methoxy-4-dimethylaminophenyl) -3-(1-butyl-2-
methylindol-3-yl)-4,5,6,7-tetrachlorophthalide,
3-(2-ethoxy-4-diethylaminophenyl) -3- (1l-ethyl-2-
methylindol-3-yl)-4,5,6,7-tetrachlorophthalide, and 3-(2-
ethoxy-4—diethylaminophenyl);3—(l—pentyl—2-methylindol—3—
vl)-4,5,6,7-tetrachlorophthalide.

In addition, pyridine, quinazoline and
bisquinazoline compounds which are effective for
producing fluorescent yellow to red colors can be also
used.

As the electron accepting compound of the component

15



and phenol -al dehyde condensed resins such as

bi sphenol s and trisphenols. In addition, they may be
womlehorssd t s of the above conpounds having a pRensh0®/054100

hydr oxyl group. The follow ng shows specific exanples:

There may be nentioned phenol , o-cresol , tertiary
but yl cat echol , nonyl phenol , n-octyl phenol
ndodecyl phenol , n-stearyl phenol , p-chlorophenol

By ONDFESNY of CodiiSdthdPNePing debidfe/|protons, a group

p- hydroxybenzoate , h-octyl p hydr oxybenzoat e,

SEPEShdlo-SRHeLY | cAbdMds b Jrdls det- é&ﬁg&a&y@aﬁwich
)propane , 4, 4- di hydroxydi phenyl sul fone , 1,

et sk g e A i

pr opane, oxyphe sul firde ,
S 4 i £ o
o SR i (RO pd it foned.
)“yﬂi,&x r{leH S7E 58S oot il b's R T

1-bis (4- h rox hen n- decane
fichye of@%h% yidR e 5 B ’sc ]hydroxyl group,
(4- hydr oxyphen I )butan 2, 2 bIS hydroxyphenyl

¢®q e b q}§, th FﬁN §- having a

4- et h Ipentane : 2 2. bis (4 hydroxyphenyl
HesE W%pﬂr‘b‘ﬁﬂn@lc}‘ 29 apjalkyl mhxﬁh@ml group,
)-n-heptane and 2 ,2-bis (4 -hydroxyphenyl )-nnonane

10 an acyl group, an alkoxycarbonyl group, a carboxy group
or an ester thereof, an amido group, or a halogen group,
and phenol-aldehyde condensed resins such as bisphenols
and trisphenols. 1In addition, they may be metal salts of
the above compounds having a phenolic hydroxyl group.

15 The following shows specific examples:

There may be mentioned phenol, o-cresol, tertiary
butylcatechol, nonylphenol, n-octylphenol, n-
dodecylphenol, n-stearylphenol, p-chlorophenol, p-
bromophenol, o-phenylphenol, n-butyl p-hydroxybenzoate,

20 n-octyl p-hydroxybenzoate, resorcin, dodecyl gallate,
2,2-bis (4~-hydroxyphenyl)propane, 4,4-
dihydroxydiphenylsulfone, 1,1-bis(4-hydroxyphenyl)ethane,
2,2-bis (4-hydroxy-3-methylphenyl)propane, bis(4-
hydroxyphenyl)sulfide, l-phenyl-1,1-bis(4-

25 hydroxyphenyl)ethane, 1,1-bis(4-hydroxyphenyl)-3-
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Though t he above conmpound having a phenolic hydroxyl
group can express nost effective thermal discoloration

wohay/aessr i stics, the conponent (B) nmay be a ganmpupdo®/054100
sel ected fromaromatic carboxylic acids and aliphatic
carboxylic acids having from2 to 5 carbon atons,
carboxylic acid netal salts, acidic phosphoric acid
esters and netal salts thereof, and 1, 2 , 3-triazole

mdthwiEsu terid v es, T+l ef -hyldeotygbh e 10- 2vnhd tIeXip iigane ,
t he conponent (C) which is a reaction medi um whi ch

1 eV B P YhydEbieasharyy B actiamnionat j npandi-accept i ng

reaction between the above conponents (A) and (B)

SR Gy L oopOneD 1{Q)-bneladay ekt erkplyones.
ethers, al cohol's, and acid am des .A s the conmponent
&Qanet ?Vﬁ &&f&q&) ﬁirgor?a%? e.I.Stle-rbls (4-

conpoun ch dlscolors Wt h ShOMAng a arge

ns§%f§ﬂéﬁﬁ?3ag?3%§§%§%{é?(ef%&ﬁ ﬁﬂi éﬁﬁé
%&? Cé(;ar“ge:}‘; vvelen }’g[ Cas %H%€$%2% f ubrles £y
R L oA P SRS s £ R 1 a PR ) -

han frmna hi h te ature side to a | ow
g’t‘ﬁﬁ’é %’?‘%J'e)zq %lrgp?‘{

hydroxyphenyl) hexafluoropropane, 2,2-bis(4-
hydroxyphenyl) -n-heptane and 2,2-bis(4-hydroxyphenyl) -n-
nonane.

Though the above compound having a phenolic
hydroxyl group can express most effective thermal
discoloration characteristics, the component (B) may be a
compound selected from aromatic carboxylic acids and
aliphatic carboxylic acids having from 2 to 5 carbon
atoms, carboxylic acid metal salts, acidic phosphoric
acid esters and metal salts thereof, and 1, 2, 3-triazole
and derivatives thereof.

The following will explain the component (C) which
is a reaction medium which reversibly induces an electron
donating and accepting reaction between the above
components (A) and (B). Examples of the component (C)
include esters, ketones, ethers, alcohols, and acid

amides.
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capable of formng a reversible thermal discoloration
conposition having a color-nenory property, and shows

woobi1o78dsue (el ting point-cloud point) rangi 1P HE00

to |l ess than 500C , for exanple, a carboxylic acid
ester containing a substituted aromatic ring in the
nol ecul e, an ester of a carboxylic acid containing an
unsubstituted aromatic ring with an aliphatic al coho
havi ng A e NEdMpRIRMON(At Orfherfe GRIYP B lisedcad d
ester containing a cyclohexyl group in the nolecule,

BAriesk Pl i 8f adid abéYe ACESMPEYN MWIPL & dDECoLSF H O €h OB
with an unsubstituted aromatic al cohol or phenol, an

£8éRingfaa1dRgd yh:?‘&i:é*ré@i’é Nch£r D6+ SPL £+ £8T RO aié&ﬁrd to

with a branched aliphatic al cohol, an ester of

41 £31 DPXALhE1 PG L ot fa - 8TOIRYL C (2 EOPOL Plofing a

ranched ali1p Ic alco , enzyl cinnamate, heptyl
IR e S T o R
SHEr8Eon T obvaly Bheradt 1 e e Rbike
A R Lo G L RAEL e LB RO ELbarature
SF0 LTRSS, BBt PR EEL P end o =

in total obtained fromnpentyl al cohol or n-heptyl
b1 B hEPTRAER BHrR e+ LD R etPW temperature side); is

capable of forming a reversible thermal discoloration
composition having a color-memory property, and shows a
AT value (melting point-cloud point) ranging from 5°C to
less than 50°C, for example, a carboxylic acid ester
containing a substituted aromatic ring in the molecule,
an ester of a carboxylic acid containing an unsubstituted
aromatic ring with an aliphatic alcohol having 10 or more
carbon atoms, a carboxylic acid ester containing a
cyclohexyl group in the molecule, an ester of a fatty
acid having 6 or more carbon atoms with an unsubstituted
aromatiq alcohol or phenol, an ester of a fatty acid
having 8 or more carbon atoms with a branched aliphatic
alcohol, an ester of a dicarboxylic acid with an aromatic
alcohol or a branched aliphatic alcohol, dibenzyl
cinnamate, heptyl stearate, didecyl adipate, dilauryl

adipate, dimyristyl adipate, dicetyl adipate, distearyl
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al i phatic carboxylic acid having from 10 to 16 carbon
atons are also effective. Specifically, there nmay be

womod/iesd n- pent adecyl acetate, n-tridecyl butmaten/ns4100

n- pent adecyl butyrate, nundecyl caproate, n-tridecyl
caproate, n-pentadecyl caproate, n-nonyl caprylate,
n-undecyl caprylate, ntridecyl caprylate, n-pentadecyl
capryl ate, n-heptyl caprate, n-nonyl caprate,

Adupsesy| teapiaten, NtEingeeyti R APERAL StedrPeNtATREYistin,
caprate, n-pentyl [aurate, n- heptyl | aurate, n-nonyl
baUg Pt eaPrpndecyl laurate, n-tridecyl |aurate,
n-pentadecyl |aurate, n-pentyl nyristate, nhept yl

nyri st afr?*a&lif‘l?fyﬂ @rfﬂ@ Qc dﬂﬁélﬁ{cﬂt&tained
n trldecyl myristate, n-pentade nyristate, n-pentg
t " I
el B 8, ?n% £l na??#ﬁ% efgaﬁ?n B¥LoPELEAS thaving

g?i?b%%tg n nylté&S n e egeggmb§£g§r§ifphatlc

earate n- pen ecy St ear
Lidec

t t
SR szl S%ﬁ?aaéé@ﬁ? Yastdrss nga‘ﬁg'h%%‘g’/’i‘d RSihg
ehen - undec behenat e, d beh t d
Erﬁanfidtéey?gb%ﬁ op REoRe Fholebtlrastasped brom nd"
ket ones having 10 or nore_carbon atons in total are
BeREXL | 3tcahal  pErR-heptyt ALrehohednd- 3R caY@henumbered

3-decanone, 4-decanone, 2-
aliphatic carboxyllc acid having from 10 to 16 carbon

atoms are also effective.

Specifically, there may be mentioned n-pentadecyl
acetate, n-tridecyl butyrate, n-pentadecyl butyrate, n-
undecyl caproate,.n—tridecyl caproate, n-pentadecyl
caproate, n-nonyl caprylate, n-undecyl caprylate, n-
tridecyl caprylate, n-pentadecyl caprylate, n-heptyl
caprate, n-nonyl caprate, n-undecyl caprate, n-tridecyl
caprate, n-pentadecyl caprate, n-pentyl laurate, n-heptyl
laurate, n-nonyl laurate, n-undecyl laurate, n-tridecyl
laurate, n-pentadecyl laurate, n-pentyl myristate, n-
heptyl myristate, n-nonyl myristate, n-undecyl myristate,
n-tridecyl myristate, n-pentadecyl myristate, n-pentyl
palmitate, n-heptyl palmitate, n-nonyl palmitate, n-
undecyl palmitate, n-tridecyl palmitate, n—pentadécyl
palmitate, n-nonyl stearate, n-undecyl stearate, n-

tridecyl stearate, n—pentadech stearate, n-nonyl
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undecanone, 3-undecanone, 4-undecanone , 5-undecanone,

2- dodecanone, 3-dodecanone, 4-dodecanone ,
wozodedeessnone, 2- tridecanone, 3-tridecanone, PCT/JP2009/054100

2-tetradecanone, 2- pentadecanone , 8-pentadecanone,

2- hexadecanone , 3- hexadecanone , 9-heptadecanone,

2- pent adecanone, 2- octadecanone , 2-nonadecanone,

10- nonadecanone, 2- eicosanone, 11-eicosanone,

&1 B68£h 5268 0N CundaEPL ASPEELIEhod Bel] OReEr lElpt ear one.
Al so, there may be nentioned aryl aIkyI ket ones havi ng

&1 853 dR0d P 2% SHE RSP B dod M e f O -BXRAPP 5henate,

n octadecanophenone . n- hept adecanophenone,
%g Q@ ’nrkf§ﬁg éﬁ@@ N€nd n-pentadecyl
ntetra canop enone |, ecaacet ophenone,
%ﬁldeg nophenone , 4- n undecanoacetophenone
aurop enone , 4-n- decanoacetophenone

n- undeca o ce enone,

n deca%bsp tg'h ﬁ‘erkdcf‘eﬁdcta\} q:&pqwgp%enes having 10 or more
onanophenone, henone

R i A L R ¥ohd here may be

4-n-cycl ghexyl acet ophenone , 4 tertbut henone

meptieped phe %?%“°9an%rﬂl‘§ﬂ’aa‘%%‘?%ph‘én‘3‘?\ °‘& cI hexyl
phenyl ketone, benzyl nbutyl ketone,

UCeGRRYNE c cBUPMERRARONS: EXIRGPPRMOPR, 3-undecanone, 2-
i sobut yl acet ophenone, 1-acetonapht hone,

dodecaneneht Brdedecarrrs c| 4piodsTanmray | 5kdederanone, 2-
tridecanone, 3-tridecanone, 2-tetradecanone, 2-
pentadecanone, 8-pentadecanone, 2-hexadecanone, 3-
hexadecanone, 9-heptadecanone, 2-pentadecanone, 2-
octadecanone, 2-nonadecanone, 10—nonadecaﬁone, 2-
eicosanone, ll-eicosanone, 2-heneicosanone, 2-docosanone,
laurone, and stearone.

Also, there may be mentioned aryl alkyl ketones
having from 12 to 24 carbon atoms in total, for examples,
n-octadecanophenone, n-heptadecanophenone, n-
hexadecanophenone, n-pentadecanophenone, n-
tetradecanophenone, 4-n-dodecaacetophenone, n-
tridecanophenone, 4-n-undecanocacetophenone, n-
laurophenone, 4-n-decanoacetophenone, n-undecanophenone,
4-n-nonylacetophenone, n-decanophenone, 4-n-

'octylacetophenone, n-nonanophenone, 4-n-

heptylacetophenone, n-octanophenone, 4-n-
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As the ethers, aliphatic ethers having 10 or nore
carbon atons in total are effective and there nay be

worndmiegsd di pentyl ether, dihexyl ether, di heptwyir2009/054100

et her, dioctyl ether, dinonyl ether, didecyl ether,
di undecyl ether, didodecyl ether, ditridecyl ether,
di tetradecyl ether, dipentadecyl ether, dihexadecyl
et her, dioctadecyl ether, decanediol dinmethyl ether,

biohebi®! hyln ethelon brdnShdBtWtert-
et her, tridecanedi ol dinethyl ether, decanedi ol

%&%Jf%ﬁéﬁenw' U ol etfyh-ether. As the

( phati ¢ nonohydri c sathrated aIcoPoIs
EYEA S0 GG COPOIIERPE st e B

|coha) ., dodecyl al cohol . iridecyl al
SrEPhare caitr chenaribriasat P tEitin T UpdheRsisy o

hept ade oct adec ohol ei co

| al cohol | al , Syl

Lot by LAcfPRtiaRs  LTRCRET P e, ATACan iR thone,
t here be ntioqgﬂ hexanam de, heptanam de ,
%R?aﬁ%%f entyh ReR ,ﬁ%@ﬂﬁ%ﬂide, undecanani de
| auryl am de, tridecanami de , nyristam de, pal mtam de,
st ear aftiEneyRERRRDs fdRhRELC (9fhard haoingd @ ipF more
above conponent (C) , a conpound represented by the
earhben 3eheriml fotal e ceriretive Aopd tvere MmyBdee| s
sui tably used:
mentioned dipentyl ether, dihexyl ether, diheptyl ether,
dioctyl ether, dinonyl ether, didecyl ether, diundecyl
ether, didodecyl ether, ditridecyl ether, ditetradecyl
ether, dipentadecyl ether, dihexadecyl ether, dioctadecyl
ether, decanediol dimethyl ether, undecanediol dimethyl
ether, dodecanediol dimethyl ether, tridecanediol
dimethyl ether, decanediol diethyl ether, and
undecanediol diethyl ether.

As the alcohols, aliphatic monohydric saturated
alcohols having 10 or more carbon atoms in total are

effective and there may be mentioned decyl alcohol,

undecyl alcohol, dodecyl alcohol, tridecyl alcohol,

tetradecyl alcohol, pentadecyl alcohol, hexadecyl alcohol,

heptadecyl alcohol, octadecyl alcohol, eicosyl alcohol,
and docosyl alcohol.
As the acid amides, there may be mentioned

hexanamide, heptanamide, octanamide, nonanamide,
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wherein R i represents a hydrogen atomor a nethyl
group, mrepresents an integer of 0 to 2 , either one

wofoodai7ssnd X2 represents -(CH2 nOCOR2 or - ( CHCTUBRGISRS54100

and the other represents a hydrogen atom n represents
an integer of 0 to 2, R2 represents an al kyl or

al kenyl group, having from4 or nore carbon atons , Y
i and Y2 each represents a hydrogen atom an al kyl

86 84RaMPNE NJuhd&Badahfdd, Cﬁébﬁﬁlﬁﬁﬂﬂé; ri@éionmide,

group, or a hal ogen, and’ r p each represents an

lillgi‘fg€£m9ée fa&lrﬁl tarﬁ\[@é‘? hé £8a £FAHPQY NUSnd SRS ESSA SRk QY .

e above formula (1) e case whefe Ris a hydr ogen

atom i sppreferdfsh S'a[kcecﬁé‘%&)’@rédr%ﬁ'éérrhﬁ compound

di scol orat1on composition having a ystere3|s

g@ﬁL%séﬁtggt Nefe dférs;]{%é‘x?{)ﬁ'?rfor&'?fac Pf del dé:[e ﬁ%&rl] i% gp-

ydr ogen n1an s nore pr
o) ti nong th unds represented by the
%o?ﬁgﬁai%??ag a°c ga% r%%?%éented by the foll ow ng
formula (2) is nnre preferably used: wherein R
represents an al kyl or al kenyl group, having 8 or nore
rbon atons , and preferrgd is an al kyl grgup havi ng
R4 carbon ato and nor g 8 is an

a f ST
orgggofrfﬂéla%ove co oy i Qﬂ)

. may i nclu
@Y berzy “ohenyl et hyl oct anoat e,

wherein R; represents a hydrogen atom or a methyl group, m
represents an integer of 0 to 2, either one of X; and X,
represents -(CH,),OCOR; or -(CH;),COOR, and the other
represents a hydrogen atom, n represents an integer of 0
to 2, R; represents an alkyl or alkenyl group, having from
4 or more carbon atoms, Y; and Y, each represents a
hydrogen atom, an alkyl group having from 1 to 4 carbon
atoms, a methoxy group, or a halogen, and r and p each
represents an integer of 1 to 3.

Among the compounds represented by the above
formula (1), the case»where R; is a hydrogen atom is
preferred since the reversible thermal discoloration
composition having a wider hysteresis width is obtained.
Furthermore, the case where R, is a hydrogen atom and m is

0 is more preferred.
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et hyl nonanoate, 4-benzyl oxyphenyl ethyl decanoate,
4- benzyl oxyphenyl et hyl undecanoate, Abenzyl oxyphenyl

wEidyhorggdecanoat e, 4- benzyl oxyphenyl et hyl trieesnadio8s100

, 4-benzyl oxyphenyl ethyl tetradecanoate , Abenzyl
oxyphenyl ethyl pentadecanoate , Abenzyl oxyphenyl et hyl
hexadecanoate , Abenzyl oxyphenyl et hyl hept adecanoate ,
and Abenzyl oxyphenyl ethyl octadecanoate .

Fur therfiprigy; A%die AU, G SHe (ompovhd® MYt dkented
represented by the following formula (3) descrlbed In

hv}ierel n reprggle)ﬁ’?s an 'g‘f‘fng ﬁen&%r %aw ng
| i e%"elrngffwgf%alﬁis gq@p apn]fweer epr e@g lng,&ilaI ﬁygrogen

atom an al kyl group having from1l to 4 carbon atom

an al koxy group having from1 to 4 carbon atom and a
i ffc_exXdanples of the above compound
&4 ph

nﬁ;;E'teeﬂqﬁnD Jqp eny ne F%yl (2)

1, 1- di phenytrfret hyl undecanoat e,
1, 1- di phenyl ne thyl dodecanoate , 1, 1-di phenyl ne thyl
tridecanoate , 1,1- diphenylnethyl tetradecanoate , 1

1- di phenyl ne thyI pent adecanoate , 1, 1-di phenyl ne
whg¢eh@x&d@%9gg§@Q¢s an jalkyl or alkenyl group, having 8

or more carbon atoms, and preferred is an alkyl group
having from 10 to 24 carbon atoms and more preferred is
an alkyl group having from 12 to 22 carbon atoms.

Specific examples of the above compounds may
include 4-benzyloxyphenylethyl octanocate, 4-
benzyloxyphenylethyl nonanoate, 4-benzyloxyphenylethyl
decanocate, 4-benzyloxyphenylethyl undecanoate, 4-
benzyloxyphenylethyl dodecanoate, 4-benzyloxyphenylethyl
tridecanocate, 4-benzyloxyphenylethyl tetradecanoate, 4-
benzyloxyphenylethyl pentadecanocate, 4-
benzyloxyphenylethyl hexadecanoate, 4-
benzyloxyphenylethyl heptadecanocate, and 4-
benzyloxyphenylethyl octadecanoate.

Furthermore, as the above component (C), a compound
represented by the following formula (3) described in JP-

A-2006-188660 can be also used:
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di phenyl net hyl hept adecanoate , and 1, 1-di phenyl ne
thyl octadecanoate . In addition, as the above

woenmwaesg (C) , a conpound represented by thepcT/IP2009/054100

following formula (4) can be al so used: wherein X
represents any of a hydrogen atom an al kyl group
having 1 to 4 carbon atons, a nethoxy group, and a
hal ogen atom mrepresents an integer of 1 to 3 , and
n repre@en,s an integer of 1 to 20. Exanples of the

a npound may i nclude diester of malonic acid

Wi [4- (4- chlorobenzyl oxy) phenyl ]ethanol

di of succinic acid with 2- (4 -benzyl oxyphenyl)
ethan6l , diester of succinic acid wwth 2- [4-

(3-net hyl benzyl oxy) phenyl] ethanol , diester of
Hut & ~cORD R th 2- (8% - benzyl oxyphenyl ) et hanol ,
di estljer of glutaric acid with 2- [4- (4-
chlLerokenzyl oxy) phenyl ]ethanol , diester of adipic

' Ih 2- (4 -benzyl oxyphenyl) ethanol, diester of

5 acid with 2- (4 -benzyl oxyphenyl) et hanol
di e (Qg suberic acid with 2- (4 -benzyl oxyphenyl)

, Ofester of suberic acid with 2- [4- (3-

nmet hyl benzyl oxy) phenyl ]ethanol , diester of suberic
acid with 2- [4- (4 -chl orobenzyl oxy) phenyl] ethanol,
whezginr Rfrepirsentad@n ajkyl or [glkenyl group, having 8
(2, 4-di chl or obenzyl oxy) phenyl] ethanol , diester of
cor gietie cayhpn atoms, m and n each represents an integer

of 1 to 3, X and Y each represents a hydrogen atom, an
alkyl group having from 1 to 4 carbon atom, an alkoxy
group having from 1 to 4 carbon atom, and a halogen atom.

Specific examples of the above compound include
1,1-diphenylmethyl octanoate, 1,l1-diphenylmethyl
nonanoate, 1,l-diphenylmethyl decanoate, 1,1-
diphenylmethyl undecanoate, 1,1-diphenylmethyl
dodecanoate, 1,l-diphenylmethyl tridecanoate, 1,1-
diphenylmethyl tetradecanoate, 1,l-diphenylmethyl
pentadecancate, 1,1-diphenylmethyl hexadecanocate, 1,1-
diphenylmethyl heptadecanoate, and 1,l1-diphenylmethyl
octadecanoate.

In addition, as‘the above component (C), a compound
represented by the following formula (4) can be also

used:
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with 2- (4 -benzyl oxyphenyl) ethanol, diester of

sebacic acid with 2- (4-benzyl oxyphenyl) ethanol
waliesi@sssof 1, 10- decanedi carboxylic acid w t he@rired09/054100

- benzyl oxyphenyl ) ethanol , diester of

1, 18- oct adecanedi carboxylic acid with 2- (4- benzyl

oxyphenyl) ethanol, and diester of 1, 18-

oct adecanedi carboxylic acid with 2- [4- (2-

met hyl benzyl oxy) enyl ]etha . Furthernore, there

c e ] ed t-c ri e m crocapsul e

pﬁﬁqgﬁfeﬁ%bha [ re@gﬁgi rmal di scol oration

cojmposi tion usi specific @bshol conmpound

h ey a linear or branched al kyl group having from3
tohl carbon atons (JP-A-11-129623) , a specifi@4)
hy

r oxybenzoi c ester (J 001-105732) , a
gL 00 EHCH. = OCHY 9) , or the like as
the el ectron ac ng conpo ee FIG 3 ) . Though
the ratio of the above conponents (é%)m (B) and (O to

be m xed depends on the concentration, discoloration
tenperature, discoloration node and ki nd of each
conmponent, the conponent ratio at which desired
wherel R Arrerresen bt iany 2f & Rydregenyaremy 13n alkyl
obtained is in the range of 0.1 to 50, preferably 0.5
group kaving kotpcherrrP®) atemsl i d MelheREEIP 1 and a
800, preferably from5 to 200 of the conmponent (C) ,
hategenymatlomf mpepresents an integer of 1 to 3, and n
represents an integer of 1 to 20.

Examples of the above compound may include diester
of malonic acid with 2-[4-(4-
chlorobenzyloxy)phenyl]ethanol, diester of succinic acid
with 2-(4-benzyloxyphenyl)ethanol, diester of succinic
acid with 2-[4-(3-methylbenzyloxy)phenyl]ethanol, diester
of glutaric acid with 2-(4-benzyloxyphenyl)ethanol,
diester of glutaric acid with 2-[4-(4-
chlorobenzyloxy)phenyl]ethanol, diester of adipic acid
with 2-(4-benzyloxyphenyl)ethanol, diester of pimelic
acid with 2-(4-benzyloxyphenyl)ethanol, diester of
suberic acid with 2-(4-benzyloxyphenyl)ethanol, diester
of suberic acid with 2-[4-(3-
methylbenzyloxy)phenyl Jethanol, diester of suberic acid
with 2-[4-(4-chlorobenzyloxy)phenyl]ethanol, diester of

suberic acid with 2-[4-(2,4-
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conmponent (A) (each of the aforenentioned ratios
i sexpressed as part(s) by mass) . In this regard, it
wo soshe8spossi bl e to cause interchangeabl e col g/ ahemgss100
~ froma color (1) to a color (2) by incorporating a
coloring agent such as a nont hernochrom c dyestuff or
pi gnent into the above reversible thernal
di scol oration microcapsul e pignent or ink. Exanples of

?%%E&B&H%Pé@%ﬁ&ﬁym%ﬂ%’n&f , L dfe 80O Ecf CYE£EFA DL Facid

hernal_dispoloratlon conposi tion |nclude_|nterfac!a
L o] o)
‘gfd:ﬂ NBL{£abLR%y1 éﬁ%@é‘%‘éﬁ ?ét}pé)tll%f ngenseds pﬂ% Séeéba?é{é'

ymeri zat i on, ed coat hafdeni ng,

%8}?&”‘9{{9 nyf &?LS?’%’S%\?WW%M }ééh‘?éhof,ha&feéﬁ?%?{ri PMo-

roman orga sSpersi on coo

@%{:é@{agg %§9§8§ci¥gg § %gc%iic{‘ g, 204 %Flr(t%lb%r&éiyri%xa{'ﬁh%ngéi_ )b?ethhanol ,

sTne pendr ig On ‘t'he using P

ddition, the m crocapsul es. can be subjected t
teetetore Lo BySeiidbein i iatbaty iie] e amtth 2- -
nodi fyi ng surface characteristjcs in respopse to the
B%T€%¥°¥%PB%@¥1¥ﬁEh%??gnd@W%ﬁ?l%ﬁt%?s oﬁd£$V resin
coating on the surface . Wth regard to the form of
epkadpcdredi crbhapelie Frideritthi2elépffication of a
form having a round crosssection is not refused but a

nekthy haenayl axyibpheayhhethanol .

Furthermore, there can be applied a heat-coloring
type microcapsule pigment including a :eversible thermal
discoloration composition using a specific alkoxyphenol
compound having a linear or branched alkyl group having
from 3 to 18 carbon atoms (JP-A-11-129623), a specific
hydroxybenzoic acid ester (JP-A-2001-105732), a gallic
acid ester (JP-A-2003-253149), or the like as the
electron accepting compound (see FIG. 3).

Though the ratio of the above components (A), (B)
and (C) to be mixed depends on the concentration,
discoloration temperature, discoloration mode and kind of
each component, the component ratio at which desired
discoloration characteristics can be generally obtained
is in the range of 0.1 to 50, preferably 0.5 to 20 of the
component (B), and in the range of 1 to 800, preferably
from 5 to 200 of the component (C), based on 1 of the

component (A) (each of the aforementioned ratios is
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cross-section is effective. The handwiting forned by
witing is denselyarranged and fixed to a surface to

whdnowmeBsen with cl ose contact of the above  PCT/JP2009/054100

m crocapsul e pignent at the |ong dianeter side
(maxi mum out er di aneter side) to show a high-density
coloring characteristic. Al so, against an externa
force applied to the above handwiting by rubbing with
Exbrleté@nal body (sychyagagspber, the above
mcrocapsul e pignent subtly undergoes el astic
def or ' J nt a r [ ext ernal e,
Moy Q4 %?aae SAan& &l ay g gfélseﬁ SIS HR Y

the destroy o wal I menbrane e m crocapsul e

t
n h her nal_di scol pratj funct |
PREeSHRRgEatte FREot Mo Se Bral SRR 8 aF 195
&?g function. It is preferred that the ahove _
B aPAEP PRI PIERT RSP HE B ATV Y AR -3t on
as an average, val ue_of the. naxi rum outer dianeter
DS H e T BRI B 50T o LTR T 1 h i e PGP 1o 4
mnm, nore preferabh%il to 3 mmand, satisfies the
FRVEF kRt thempat (217501 orafiom it GRRFAp e (REITRAL or
di scol oration conposition: wall nenbrane falls wthin
the-range of 7:1 to 1:1 (ratio by mass), preferably
6:1 to 1:1. Wien the average val ue of the maxi num
out er dixamnlas ol dhis B areancarfiidaddan imetdfdd @hdde

fromcapillary interstices tends to occur, while when
albeve reversible thermal discoloration composition

include interfacial polymerization, interfacial
polycondensation, in situ polymerization, submerged coat
hardening, phase separation from an aqueous solution,
phase separation from an organic solvent, melt dispersion

cooling, aerial suspension coating and spray drying. It

can be selected as needed, depending on the using purpose.

In addition, the microcapsules can be subjected to
practical use'by further giving durability and modifying
surface characteristics in response to the object through
the arrangement of a secondary resin coating on the
surface.

With regard to the form of the above microcapsule
pigment, the application of a form having a round cross-
section is not refused but a form having a non-round
cross-section is effective.

The handwriting formed by writing is densely
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average val ue of the maxi num outer dianmeter is |ess
than 0.5 nm, a high-density coloring characteristic

wo sobvagrdksyy obt ai ned. When the ratio of the revercite09/054100

thermal discoloration conposition to the wall nenbrane
is larger than the above range, the wall nenbrane
becones too thin and hence decrease i'n durability

agai nst pressure and heat is apt to occur, while when

dhedqdd e fiheddld Id¥FaRe O e waMaie Wikh close

thermal discoloration conposition is |larger than the

AHOVE B b h e SRR Gnil db Sl 1de B dnerd @ 5 RPNy

tends to occur. The above reversi bl e thermal

R R T S g
Rt Mot e, R e R, A A, =
PG SRS A TR | RS HROADy Tk B4 i
THRERE ot S ChR STOTRA Epebe TGt T TH o mbove
wat er and,_ if necessary, a water-soluble organjc )
WARIAPH ke JEments Tkt Lip dRIREIRS SARBTE GREaRAtion
ﬁgégggtéhgég relaxing the external force, the destroy of
the wall membrane of the microcapsule was suppressed, and
the thermal discoloration function thereof can be
effectively expressed without impairing the function.

It is preferred that the above microcapsule pigment
having a non-round cross-section has an average value of
the maximum outer diameter within the range of 0.5 to 5.0
pum, preferably 1 to 4 pum, more preferably 1 to 3 um and
satisfies the requirement that the ratio of the
reversible thermal discoloration composition:wall
membrane falls within the r;nge of 7:1 to 1:1 (ratio by
mass), preferably 6:1 to 1:1.

When the average value of the maximum outer
diameter exceeds 5.0 pum, decrease in effluence from
capillary interstices tends to occur, while when the
average value of the maximum outer diameter is less fhan
0.5 um, a high-density coloring characteristic is hardly

obtained.
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exanpl e, ethanol , propanol , butanol , glycerin,
sorbitol, triethanol am ne, diethanol am ne,

wooeesigssnol am ne , ethyl ene glycol, diethyl enscgipeo®ios4100

t hi odi et hyl ene gl ycol, polyethylene glycol, propylene
gl ycol, butyl ene glycol, ethylene glycol nononethyl

et her, ethylene glycol nonoethyl ether, ethylene

gl ycol nonobutyl ether, diethylene glycol nonomethyl

et her, wilift Rrkera tgbyee! tﬁaneabafgistaetheéinauhyl ene
gl ycol nonobutyl ether, propylene glycol nonobutyl

cﬁt%lfcﬁlorg{lﬁne %rﬂ!&g‘i@l W Iwaqtlh Glentr@lnd §s larger

ane, 2-pyrrolidone, Nnmethyl- 2- pyrrolldone or

he, Iy ke éjq:alﬁ%d ét'ﬂa tvg 13 q.ratrt Ohy thin

specﬂ?ﬁc gravi ‘t he microcapsul e plgnent I ncl udi ng

q B e Za 1 SRR %%a%%?&%l‘éf%"%ﬁw
water-solqple or anlcfﬁftven having a SpeCI

fpedvity B i 3 PRy iy e L
addi ng a mater-solubl ol yner fl.ocgul a t.o the
Wﬂﬂ?ﬁ?q3ﬂ5°tthfq?ﬁﬁﬁﬂﬁﬁi éﬂ%ﬁﬂi& éf 65§é’5$8§§1|nklng
action between particles of the_ m crocapsule nment ,

QAMRUHELEPT dos L FIIRT ihank Fha AReVRit i %ho c RPEIHIED

showi ng such a | oose fl occul at ed state can suppress
o adrnsitiviand sharrpesodands &ipm-. A s the

above polyner flocculant, a water-sol uble
The above reversible thermal discoloration

microcapsule pigment may be incorporated to the total
amount of the ink composition in an amount of 5 to 40% by
mass, preferably 10 to 40% by mass, further preferably 10
to 30% by mass.

When the amount is less than 5% by mass, the color
density is insufficient, while when it exceeds 40% by
mass, ink effluence decreases and hence writing
performance is inhibited.

As the medium to be used in the above ink, water
and, if necessary, a water-soluble organic solvent are
used.

As the above water-soluble organic solvent, for
example, ethanol, propanol, butanol, glycefin, sorbitol,
triethanolamine, diethanolamine, monoethanolamine,
ethylene glycol, diethylene glycol, thiodiethylene glycol,

polyethylene glycol, propylene glycol, butylene glycol,
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pol ynmer is used and exanpl es thereof include

pol yvi nyl pyrrol i done, pol yethyl ene oxi de, and
woadoenessubl e pol ysaccharides . The above wat ercsahud84100

pol ysacchari des include tragacanth gum guar gum

pul I ul an, cycl odextrin , andwater-sol uble cellul ose

derivatives . Specific exanples of the water-sol uble

cel lul ose derivatives include nethyl cellul ose ,

RyEtdimt&st 'm&mﬁeth@@%pr WPty 1Esd Wikgs1

ydr oxyet’hyl met hyl cel |l ul ose, and

SsantP e gl cd ddsase

ration aqueous 1 nk conp03|t|on of the

SRFRA, Fred L ai Rt o0 LRRIARE Hiycor
n"ﬁ‘c‘fr&#é%# R B%lr Aot e et iy e“%*}elﬁ
RRRPEene YTt Do g Tr T o “s°2an
ARG OISR MOty LTI S S A o
chai n and an organi c nitrogen sulfur compound together

etk 1 RORRL IRRAe oF | e Lt iR MAIRPRivTRI sibil ity

of a |loose flocculate of the m crocapsul e pi gnent
i nducedmythilfe aspnae ey maindepddie dReqif iiongravédy of

the microcapsule pigment including a reversible thermal
discoloration composition having a large hysteresis width
generally exceeds 1, the water-soluble organic solvent
having a specific gravity of more than 1.1 is preferably
employed.

By adding a water-soluble polymer flocculant into
the above ink, the flocculant induces a loose
crosslinking action between particles of the microcapsule
pigment, thereby a loose flocculated state being shown.
An ink showing such a loose flocculated state can
suppress the separation of the microcapsule pigment.

As the above polymer flocculant, a water-soluble
polymer is used and examples thereof include
polyvinylpyrrolidone, polyethylene oxide, and water-
soluble polysaccharides.

The above water-soluble polysaccharides include

tragacanth gum, guar gum, pullulan, cyclodextrin, and
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The conb-type pol yner di spersant having a carboxyl

group in the side chain is not particularly limted so
w0 z2009/a6785¢ |s a conb-type pol yner conpound havirGEJIR009/054100

plurality of carboxyl groups in the side chain but an

acrylic polynmer conpound having a plurality of

carboxyl groups in the side chain is preferred. As the

compound, trade nane: Sol sparse 43000 manuf actured by

walbet 2661 JiBPENCcSl Tul 656 der RNt waed aSpadi £X@ ek &mples
The above organic nitrogen sul fur conmpound further

S£IPERE SwEbet 8o DEITE Pid Pl u bs O f dd Pvdit L¥O€ aDsel §de |
pi gment induced by vibration at the tinme when the ink

b1 DM bSe f | hi@fbid thi Y81 11 Wsd P! ement for
practical use. Thls i s ‘because the conpound further

e PR SRR e Py ‘éﬁf{?‘; ‘%Eléﬁﬁ%féi?%nla“d
'&?d*&%P%i‘“@%‘ﬁ%ﬁﬂ%%é St ﬁ‘é‘”égggﬁl c it rogen
e rom.t.ni azo

sul T ur for@moels"g %Iers Ol‘l:rl]'lde SN eglbsé:r?%&rrﬁté‘zo& eaqueous ink

conpoun S, 1 A7ole conpo
ounds enzj sot hi azol e co unds, nay be
SR CTontE R AR L SO e e FunEe
one or two or, nore conpounds_sel ected from

2-
RALYMEES (1) LBSERIRYAS TR (¥BAS they show the loose

croslinking action between the particles of the
microcapsule pigment but, in particular, a water-soluble
cellulose derivative effectively functions.

In this connection, two or more kinds of the above
polymer flocculants can be used in combination.

By combined use of a comb-type polymer dispersant
having a carboxyl group in the side chain and an organic
nitrogen sulfur compound together with the above polymer
flocculant, the dispersibility of a loose flocculate of
the microcapsule pigment induced by the above polymer
flocculant is improved.

The comb-type polymer dispersant having a carboxyl
group in the side chain is not particularly limited so
far as it is a comb-type polymer compound having a
plurality of carboxyl groups in the side chain but an
acrylic polymer compound having a plurality of carboxyl

groups in the side chain is preferred. As the compound,
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(thi ocyanat onet hyl thi o) -1, 3-benzot hi azol e (TCMIB), 2-
nmet hyl - 4-i sot hi azol i n- 3-one, and 5-chl or o- 2- net hyl -

WO 30b/Mé7880! i n-3-one may be used and pref er abl yeCOR0®7054100

two or nore conpounds selected from2- (4-thiazoyl) -
benzi m dazol e (TBZ) , 2-nethyl-4-isothiazolin-3-one,
and 5-chl oro-2-nethyl -4-isothiazolin-3-one nay be
used. Exanpl es of the above organic nitrogen

syéa&rmowlgﬁars@cw@l@otrﬁaﬂl@ﬁ@f@ﬁeﬂ SLsr 881
133, 170, 220, 228, 300, 400, 500, 600, 700Z, 800, and

éﬁaﬂaﬂﬁﬁﬁcé#ﬁegeQMeﬁ@i&ﬁ&@?&%AQﬁaexé%é?érade nanes:
ustar HP and E50A, Hokusi de P200 00, 7400, MC,

369, ang, 'aﬂc'i%r@‘fl#g i l-i-hﬁ&% el UG u32 oqﬁ further

Ltd. In this connection, SS ratloo the a

S ?ééiéé E%%g?Eeg%Sfﬁe %$%a%fgéﬁ@ ﬂ&&@%é%%%#l&rﬁ&ﬁhent

e sid nltrogen

ou s froml:1t éh referab%

ERE b b fhiddidf i et e o PR et dation
d|s$ Li glllé of thg oose floccul ant of Q 1

beapiut % InEht AR TR PP kT PFRFLical use.
precipitation of the mcrocapsule éﬁﬁ#ﬂ i nduced b
vi br at iBH- P REAHTS PR FRSUN eﬁwe“%‘b‘iﬁ}ée the
wat er-soluble resin is added for inpartin
%ﬁﬁ@%?%%mb%stﬁnafv¢séeer§yngot%eph®%$es§%?@%%léhﬂ @f sehe
has a function of enhancing the stability of the above
BHAPCEIRIU LR | Bherert sh¥r thataabiemees the bexyp-type
polymer dispersant having a carboxyl group in the side
chain.

As the organic nitrogen sulfur compound, a compound
selected from thiazole compounds, isothiazole compounds,
benzothiazole compounds, and benzisothiazole compounds
may be used.

As the organic nitrogen sulfur compound,
specifically, one or two or more compounds selected from
2-(4-thiazoyl) -benzimidazole (TBZ), 2-
(thiocyanatomethylthio) -1,3-benzothiazole (TCMTB), 2-
methyl-4-isothiazolin-3-one, and 5-chloro-2-methyl-4-
isothiazolin-~-3~one may be used and preferably, one or two
or more compounds selected from 2-(4-thiazoyl) -
benzimidazole (TBZ), 2-methyl-4-isothiazolin-3-one, and

5-chloro-2-methyl-4-isothiazolin-3-one may be used.

Examples of the above organic nitrogen sulfur
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group in the side chain and the organic nitrogen
sul fur conmpound in the ink . Exanples of the

wovadoene7ssd ubl e resin include al kyd resins, acrpd¥82009/054100
resins, styrene-maleic acid copolyners, cellulose
derivatives, polyvinylpyrrolidone, polyvinyl alcohol,
and dextrin, and preferably, polyvinyl alcohol is
used. Furthernore, as the polyvinyl alcohol, a

é&ﬁﬁpﬁé@#& YSAPAH TR RYAME Mdmed Cols Vi, ass, 170,
saponi

I cation degree of 70 to 89% by nol is nore

PIET 42 YadFehdY "Bvd L defo "I AbzA N Y Ullrld lasgeven

is 1 an dci region. As for the anount

of the .abov ter-sol .£S] { t..1.S;.8 | NGRS
T%ﬂ?f%?%ﬁ¥%§;§§;§%%ﬂ%ﬁ¢§¥§%%§%«f%?4(}%??ﬁ£ﬁ§?%ﬁﬁu§% ar

ef e 0..5.to .1 59 B trolli t he
B TR e RIS A o e 5 1 My R R
to 6 , re preferahly 5 to 6, the flqcculation and
15 SRR O 1 Toh A kR SANEY &R s H ¢ her nal
di scol oration m crocapsule pignent in.alo
t enper Ut iSe FOFRECH e §E"§pf’@§'§ed’.at\?\ﬁer?\g frhe,above
exceeds 7, the ink effluence tends to be inpaired at .
eorP1ivRe \BrhyeRe difPersant dweH G taHPIla gRaWP in

tenperature region, i.e., a tenperature region where
the $ide ichdimpAan the frgathch niderqgen 4 tgpmpound is

from 1:1 to 1:10, preferably from 1:1 to 1:5. When the
ratio falls within the above range, the dispersibility of
the loose flocculant of the microcapsule pigment and the
suppression of precipitation of the microcapsule pigment
induced by vibration can be sufficiently exhibited.

The above water-soluble resin is added for
imparting adhesiveness and viscosity to a paper surface
and also has a function of enhancing the stability of the
above comb-type polymer dispersant having a carboxyl
group in the side chain and the organic nitrogen sulfur
compound in the ink.

Examples of the water-soluble resin include alkyd
resins, acrylic resins, styrene-maleic acid copolymers,
cellulose derivatives, polyvinylpyrrolidone, polyvinyl
alcohol, and dextrin, and preferably, polyvinyl alcohol
is used.

Furthermore, as the polyvinyl alcohol, a partially
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3, the coloring characteristic of the reversible
t hermal di scol oration aqueous ink conposition included

wo rovherssapsul e i s strengthened and hence therecT®E009/054100

arise a problemthat a color remains at decol oring.
The above ink conposition is controlled in its surface
tension within the range of 25 to 45 mNVm preferably
30 to 45 MN'm nore preferably 30 to 40 N m By

S8 108 1 dd oI NPT aBedHBISiHviMd R sdgthiahiddtetion
range, patchy touching at witing hardly occurs, the

ddeedd 3Nt i 6 bymaY ok St WiEd b 16p RS tdidite
is allowed to stand in a tenperature region | ower than

i ; sher g, the émislifapzegrérprwrﬁérl 3&@ irfk stangh afn @

tenperature region, e.g. , under an environnent

of: 50 unevenness in handwiting density and
ﬁﬁ%%&%&%}ﬂ dependi ng on the storage environment and

use env Qe hardly .ocqurs . ur .

t ensi oh™ gfn reg:;h% haénr?% r?ﬁr%%et ﬁggs)r%kuéfecﬁ%ﬂasfﬁ%gﬁtlgn Sstny
t.o be upstabl e and t he .handwritin ensity. becones
Ju‘he’vserﬁé]%‘iol,n%eﬂ"? K A 20 af“écﬂjsrf Fanging fopm 0.3 to
mM\/ m. |ine braking tends occur anq also the ink

214% RhdeRer %:]@érét et%t]m%g’%ﬁQﬁﬁ%hrrent and
use environnment described above, .t hereby decrease in. .
handwr iBY PdiRdiipga eyt @fndde abaps dinkgy SRmMRasLtion

bei ng apt to occur.
to 3 to 7, preferably 4 to 6, more preferably 5 to 6, the

flocculation and precipitation of the contained
reversible thermal discoloration microcapsule pigment in
a low temperature region can be suppressed.

When the pH exceeds 7, the ink effluence tends to
be impaired at the time when the ink is allowed to stand
in a low temperature region, i.e., a temperature region
where the ink is frozen. Also, when the pH is less than
3, the coloring characteristic of the reversible thermal
discoloration aqueous ink composition included in the
capsule is strengthened and hence there may arise a
problem that a color femains at decoloring.

The above ink composition is controlled in its
surface tension within the range of 25 to 45 mN/m,
preferably 30 to 45 mN/m, more preferably 30 to 40 mN/m.

By controlling the surface tension within the above

range, patchy touching at writing hardly occurs, the ink

34



10

15

20

25

In addition, if necessary, there may be used antilusts
such as benzotriazole, tolyltriazole,

walzyedekexyl anmonium nitrite, diisopropyl anmmea/smn/0s54100

nitrite, and saponin; wetting agents such as urea,
noni oni ¢ surfactants, reduced or unreduced starch
hydr ol yzates , di saccharides including trehal ose,
ol i gosacchari des, sucrose, cyclodextrins , glucose,

deetidiiGe 59U ClmpdBrUU tfen ahitkrs 0did/Bomposition is
pyr ophosphat e; defoan1ng agents; fluorine-based

SHoRed :ty'?ﬁ?d L e S A Gt TonldPlHen p%f’nc
vﬁer,e:g%f? f?d dﬁ"’ﬁ%ﬁ%ﬁ?@% %%&? onefeﬂ%ﬁ%tﬁvae?u
bod
%ﬁaiﬁ%‘;ﬁd w{"}s%""%h %@r-%”w%%w%b ot S,
. h fib
SR HTRIRNGTE 21 QR S (A b ré’rf’cﬁ Writig Satn
orous bod haV|g%tcont|nuous voi ds, hermal |y, fused

PoRding (7 hR AEIRRAR UL RIAARE 1409 die, FTYonment

and an extrusion processed body of a soft resin or an
2 edl ¥y RPCUESanpl es of the ball -point pen include a
pen in which a netal is cut to forma ball -receiving

seat arfthem thec-ssrfiagenttengion did kessethan Af ai/p, the

plurality of inward protruded parts are provided at
ime ¢fifkuenge fterds to be unstable and the handwriting

density becomes uneven. Also, when the surface tension
exceeds 45 mN/m, line braking tends to occur and also the
ink effluence decreases under the storage environment and
use environment described above, thereby decrease in
handwriting density and unevenness in writing width being
apt to occur.

In addition, if necessary, there may be used

antilusts such as benzotriazole, tolyltriazole,

dicyclohexylammonium nitrite, diisopropylammonium nitrite,

and saponin; wetting agents such as urea, nonionic
surfactants, reduced or unreduced starch hydrolyzates,
disaccharides including trehalose, oligosaccharides,
sucrose, cyclodextrins, glucose, dextrins, sorbitol,
mannitol, and sodium pyrophosphate; defoaming agents;
fluorine-based surfactants and nonionic surfactants which

improve permeability of the ink.
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near to one end of a netal pipe by external press
deformation and i nk-effluent gaps radially extending

welowasdss rom the central part in a radial di rectirme0s4100

are formed between the individual above inward
protruded parts . The ball held in the above bal
-point pen is effectively a ball of a cenented
carbide, a stainless steel, ruby, a ceranmc, or the
li ke, h@é"ﬂ%}%r‘?%&i dianel ol Qf Pord {9 ultdBlle and a
preferably 0.4 to 1.éynn] nore preferably 0.5 to 1.0

. bby! BbShCQENgCEL O¥g1 Patl pPOLAl REP1ast:
ﬁ%§hbbay BngCEI RO, Efﬁ,ag & Pp%%%' L8 QeBW%?%hc

ave a constitution wherelin a sna g nmenber

?gé?ﬁ?%gﬁggﬁgﬁFPgﬁédof the ball forward i s provided so

S pressed to the inner rimof front end

of the pen body to.be i.n a closely contacted state at
non- w ITEP S (R B A R DR b (RTHE: Peh body
ressure tqQ engble the eff]Juence of the jink at
Brvebagised, o Reatbos G HiS Srush paB bhdy echitr e
f.a the | astic resin such as, pol yet hyl ene,
FHPSBr S BRELVBOPIRY hP oL P r EHRERAI 3TE, ChPSRYY pradled
suitablx enpl oyed. Mbreover, as the structure of the
arehi afheRptRrniorghtadinal dreegbioR, j AkPlastic porous
conposition, there may be nentioned a direct liquid
bod¥ havinggcophplipnewns veldsg a thepmalily fmeed @r resin

val ve mechanismis provided in the
processed body of a synthetic resin fiber, and an

extrusion processed body of a soft resin or an elastomer.

Examples of the ball-point pen include a pen in
which a metal is cut to form a ball-receiving seat and an
ink-effluent part, and a pen in which a plurality of
inward protruded parts are provided at the inner surface
near to one end of a metal pipe by external press
deformation and ink-effluent gaps radially extending
outward from the central part in a radial direction are
formed between the individual above inward protruded
parts.

The ball held in the above ball-point pen is
effectively a ball of a cemented carbide, a stainless
steel, ruby, a ceramic, or the like, having an outer
diamefer of 0.3 to 2.0 mm, preferably 0.4 to 1.5 mm, more
preferably 0.5 to 1.0 mm.

In this connection, the above ball-point pen may
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barrel and the ink in the barrel is delivered to the
pen body due to opening of the valve or a direct

wo rguierstype writing i nplenment having a structreeIra@N084100

the ink is directly contained inside the barrel and an
ink flowontrolling nenber havi ng conb-shape grooves
or an ink flowcontrolling nmenber conposed of a fiber
bundl e i ntervenes is contained therein. However,

B3iré A Boh St 200t DORT wHEAS At { UPSHMIAY | Meb&P! RFES, snaps
haV|ng a structure where an ink occl usion body

t
BAOPEREE Bhrg O oo PP CEoReR P OTINe Sy Cenat the

%’?i‘{“f&' p;?f‘e%é‘%d"‘ﬁéth‘?& {8908 Papt faﬁd%ﬁ? Coh &£ PALL pen

cones into contact wt

' bod LI connect e
hRS? %%b%é.%ﬁ SEHEREEY ednfhcltd &aa@bygbﬁé‘%lm@lﬁg
cri d fipers in |tud|naJ di rection and
%‘6‘5 Ji’aejgf by pf%@??m ? BY LT 1Y) FTBETUbT n‘a?e naphe
covergff such as_a Iast C tube or a filmand
thn e EHPeRCe nRf pEPest Rl 35 YRS 2%ige of about 40 to
90% In this connection, the above fiber_ bundl e body
may be %é&%rﬁ%‘tﬁ:é&%@iﬁ%y & ®qldes Radsigpyrased of a
heat - f usi on processing, a plasticizer, or the |like.

%¢n§e$b¥nﬁﬁphv¥$lEP¥V$¥¢Y&FW¢WNEﬁéyﬁropylener
contai ni ng the above ink conposition can be discol ored
pylyebhyhgnei tlerephthgdate, il ¥yhen ohsosud taddiy renployed.

Moreover, as the structure of the writing implement
containing the above ink composition, there may be
mentioned a direct liquid type writing implement having a
structure where a valve mechanism is provided in the
barrel and the ink in the barrel is delivered to the pen
body due to opening of the valve or a direct liquid type
writing implement having a structure where the ink is
directly contained inside the barrel and an ink flow-
controlling member having comb-shape grooves or an ink
flow-controlling member composed of a fiber bundle
intervenes is contained therein. However, suitable is an
inner-wadding type writing implement having a structure
where an ink occlusion body composed of a fiber bundle to
be contained in the barrel is impregnated with the ink, a
pen body is mounted on the writing front part, and the

rear part of the pen body comes into contact with the ink
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i npl enment or a cooling inplenment. Exanples of the
above heating tool include a conducting thernal

waliesgol7essat i on i npl enent equi pped with a resi SEEWIP2009/054100

heati ng body, a heating discoloration inplenment filled
with hot water or the |ike, and application of hair

drier. Preferably, a frictional nenber or a frictiona
body capabl e of discoloration by a conventional method

88Y1 881 88 CBody N8i POV By T 61 Cvi ANA| cORNESEIRG théhisés Onal

body is suitably an elastic body such as an el ast oner
or a plAd ifdRam il Gbdiusl s by efé | A KRR A ing

of generating appropriate friction at rubbing to

Bfg:g#&& H %%%gﬂgy’ a "E8h iéu&i‘x‘uéf‘béerH{:lgHy?Qﬁ

one a wood
%%%%t%@d‘@% f@“%b##%ra%%?l ﬁfﬁgv“f;.i%%{ég%&?@l%f“e kS
t ed the f I nb

SRV PP B RE T spafp?%ﬁ aﬁl?e o 882 bElnoasy o
for the above friction or frlc i onal . body
g??FE%ﬁ%l?% fm d?°5ﬂSE§§SEE % range o about X@ toEBO%
i rene etﬁ | ene- but adi ene- styrene bl ock copol yner)

$hi ¢ BPynettionyt LAY TEBPR Pundhe &g (HayY (be

used since the silicone resin tends to adhere to the
%@h??bﬂnePﬁg%%s%$@thuB%$h@ Bﬁﬂc?ﬁélh%nﬂﬁwh??ﬁgf¥%#ﬁﬁ

to be
processing, a plasticizer, or the like.

The handwriting formed with a writing implement
containing the above ink composition can be discolored by
rubbing with a finger or application of a heating
implement_or a cooling implement.

Examples of the above heating tool inélude a
conducting thermal discoloration implement equipped with
a resistor heating body, a heating discoloration
implement filled with hot water or the like, and
application of hair drier. Preferably, a frictional
member or a frictional body capable of discoloration by a
conventional method may be used.

The above frictional member or frictional body is
suitably an elastic body such as an elastomer or a
plastic foam rich in elastic feeling and capable of
generating appropriate friction at rubbing to produce

frictional heat is suitable but may be a plastic molded
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repelled at repeated witing. The above frictiona

menber may be a nenber (frictional body) having any
wohmpeossparated fromthe witing i nplenment bugc¥/312009/054100

fixation to the witing inplenment results in excellent

portability. The portion to which the above frictiona

menber is fixed my be a cap front part (apex part) or

a barrel rear part (portion on which a witing tipis

Bty mnd €8he FUW LRSSAD £ mddal 5 G S0 Rassid] e to
provi de a sna] | protruded portlon havi ng any shape at

a part 1qf dfig Q.%Qm%rctﬁo‘?iar ten@f htal?ﬁv}iqrﬂl%b tc@mb%ea rubbed
frictional nmenber. Exanpl'es of the cooling inplenment

bbg%{,ea%e 19079 |4 Cooagé QLA T oy &@'ﬁ@tofﬂ%ﬂé 7d L &

i ng d‘sc orat’ion 1 enment

afal%lgj%rb?ﬁ'%%?g Coo'uabr}unéh ﬁus (‘féldc% Chl %enjlﬁ:eezi CJE PS,

i on rlger T eezer
addi ti on nt set can al so be obtai ned
5 RRPUSRRD %@o‘ﬁelsa hd S5t enent and a

11 ust AR @3 tr%@yleekfe?%"no ﬁ&nﬁq‘% 'S it} magoer o

aqueous i nk _conposi tjons for witing inplenments of the
m’%&?r&l PRAYy |2 | gt I SRR RSP R AP (B HRS Yt

the invention i s not
(styrene-ethylene-butadiene-styrene block copolymer) is

suitably used but the SEBS resin is more suitably used

10 since the silicone resin tends to adhere to the portion
erased with rubbing and the handwriting tends to be
repelled at repeated writing.

The above frictional member may be a member
(frictional body) having any shape separated from the

15 writing implement but its fixation to the writing
implement results in excellent portability.

The portion to which the above frictional member is
fixed may be a cap front part (apex part) or a barrel
rear part (portion on which a writing tip is not mounted).

20 Furthermore, it is also possible to provide a small
protruded portion having any shape at a part of the cap
or a part of the barrel to be a frictional member.

Examples of the cooling implement include a cooling
discoloration implement utilizing a Peltier element, a

25 cooling discoloration implement filled with a coolant
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limted thereto. In this connection, the term
| part(s)" in Exanples neans part(s) by weight. The

wosnd/a7esst ensi on of the ink was nmeasured by am@MEPROD®/054100

surface tensioneter (CBVP-A3) manufactured by Kyowa
Interface Science Co. , Ltd. Exanple 1 Preparation of
Reversi bl e Thermal Discoloration Mcrocapsul e Pignment
A m crocapsul e pi gment suspension which included a

EBXAr akbks14hpaeBE dksceborRipan sﬁapggbiieatbaﬂiaﬁ a
col or-nmenory property and conposed of 3.0 parts of

}egriggggggylof6fggggg¥[aninofluorane as the conponent
(A), 3.0parts of 4,4 '"- (2-ethg | hexan-

I -diyl)dip l,: 5. 0 pa S o]
| hydr oxenhaet it B Hel ings anplrient sst san also be
. d . s_qQf 4-be X e
sBLa1pB8L 1| SoRBERTRG | chraEdL8 I Ny Il epept and a
?usgﬁgsLOF maé centrifuged to isolate a reversible
haPHaP et sB8™8r ati on mi crocapsul e pi gment. The
average particle dianeter of the above m crocapsul e
pignment was 2.5 mm, the conpl ete decol oring
tenperature was 600C , and the conpl ete coloring

ExaPelSBure was -200C . The pi gment changed col or from

orange to colorless through a change in tenperature.
The following will illustrate the reversible

thermal discoloration aqueous ink compositions for
writing implements of the invention and writing
implements using the same but the invention is not
limited thereto.

In this connection, the term “part(s)” in Examples
means part(s) by weight.

The surface tension of the ink was measured by
automatic surface tensiQmeter (CBVP-A3) manufactured by

Kyowa Interface Science Co., Ltd.

Example 1
Preparation of Reversible Thermal Discoloration
Microcapsule Pigment

A microcapsule pigment suspension which included a
reversible thermal discoloration composition having a
color-memory property and composed of 3.0 parts of 1,3-

dimethyl-6-diethylaminofluorane as the component (A), 3.0
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Preparation of Reversible Thernmal Discoloration
Agqueous I nk Conposition A reversible thernal
walzeged78sat i on aqueous i nk composition was obtEiTIER0®YS4100
m xing 20.0 parts of the resulting m crocapsul e
pi gment (col ored orange by cooling to -200C or | ower
bef orehand), 0.5 part of hydroxyethylcellul ose, 0.2
part of a conb- type polyner dispersant [trade nane:

DL 6536 5 €4 480002 P Bt A ech by~ i‘%blf)'di}ihérwﬁ di¢l.garts

1.0 part of an organic nltrogen ur conpound [trade

S8 2 HoKeIBA d%%:ﬂé:@yﬁﬁéw PLIHE e Yo ikpdAe B s dthe

I ndustry Co. , a mxture of 2-

g&ﬂﬁ%ﬂeéﬁ' 8y hi 2291 d - & &A}eea@fS %yw xR dhs 3&1% aaral

I azol I n-3-one] part of
ts.o oam ng agent

gén%p %gé% pg}? é/&&gél{]?%‘? &%hgﬂp%ﬂ &'%téa]hrg&g\bove i nk
conpos on was 6, and the surface .t S

s e bR S oo SR (e etk a

( ee F : occl usi on

53@%5%fﬁy Semmrhtiedef gra i sfiur%?cmlﬁld% Fronent.
synthetic resin filmwas inpregnated wt above
i nk com¥iFYFRIeTRA TS .4@9'% w!é tﬁ&e@w
barrel 4 nade of a pol ypropyl ene resin and assenbled
nd arocapsybe E;gme¢¢ was 2.5 um, the complete decolorlng

temperature was 60°C, and the complete coloring
temperature was -20°C. The pigment changed color from

orange to colorless through a change in temperature.

Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink
composition was obtained by mixing 20.0 parts of the
resulting microcapsule pigment (colored orange by cooling
to -20°C or lower beforehand), 0.5 part of
hydroxyethylcellulose, 0.2 part of a comb-type polymer
dispersant [trade name: Solsparse 43000 manufactured by
Lubrizol Japan Ltd.], 1.0 part of an organic nitrogen
sulfur compound [trade name: Hokuside R-150 manufactured
by Hokko Chemical Industry Co., Ltd., a mixture of 2-
methyl-4-isothiazolin-3-one and 5-chloro-2-methyl-4-

isothiazolin-3-one], 0.5 part of polyvinyl alcohol, 25.0
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such a manner that the body is connected with a resin
processed pen body 3 (artillery shell shape) of

wenyessss fiber nounted on the front part of pdEIP2009/054100

barrel . A cap 6 was then fitted thereto, whereby an
i nner-waddi ng type witing inplenment 1 (marking pen)
was obtained. An SEBS resin was fitted to the rear
part of the above barrel as a frictional menber 7 .

#&eg bheglgsetinNdovoL i bast | 9P| £ @S carRing #5&ft, and
etter (handwiting) was forned by witing on a sheet

85 PaPSirts TOE @RLye; described handwiting was orange
at roomtenperature (25C) , but the letter discolored

mombor T Ca G 1  pagy R LOIE Js © B
%@g?%%§€g§%a$g5§i°¥&§gst £ §hegimof paper was cool ed

€ss, e colof was'returned to origina
orange and the discol oration behavi or was reproduced
repeatedly. Exanple 2 Preparation of Reversible

hermal _Di scolLorati on_M ¢rocapsul e Pj gnent_ A

SPOTAER coh ! eRt-BaUTRG  DRRATEH I Te) HRtement (see
reversi ble thermal discoloration conposition having a
B@or4hennry property and conposed of 1.0 part of 2-

(di butyl am no) -8- (dipentylam no) -4-nmethyl -spiro
[ 5H An ink occlusion body 2 prepared by coating a

polyester sliver with a synthetic resin film was
impregnated with the above ink cémposition. The
resulting body was housed in a barrel 4 made of a
polypropylene resin and assembled, via a holder 5, in
such a manner that the body is connected with a resin
processed pen body 3 (artillery shell shape) of polyester
fiber mounted on the front part of the barrel. A cap 6
was then fitted thereto, whereby an inner-wadding type

writing implement 1 (marking pen) was obtained.

An SEBS resin was fitted to the rear part of the

above barrel as a frictional member 7.

Using the resulting writing implement, an orange
letter (handwriting) was formed by writing on a sheet of
paper.

The above-described handwriting was orange at room
temperature (25°C), but the letter discolored and became

colorless when rubbed using the frictional member fitted
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[1]benzopyrano[ 2,3-g] pyrimdine-5 1 (3 'H)
-i sobenzofuran] - 3-one as the conponent (A), 3.0

wPRd/s0788s 4,4 ' -(2- ethyl hexan-I,1-diyl)di pharalyp2009s4100

parts of 2,2-bis(4' - hydroxyphenyl )-hexaf

| uor opr opane as the conponent (B), and 50.0 parts of
4- benzyl oxyphenyl et hyl caprate as the conponent (QC
was obt ai ned. The above suspension was centrifuged to

tS Y GR-FEver sible dhdBladiggR URidOroom

m crocapsul e pignent. The average particle dianeter of

1 Cr.aC ] t t _ oo
LA RN IS MU Whd el ol to —20
c | et e ,gol ord t e - 2Q0 T [ t
et O B B F R W Siinay AR
i,n tenperature. Pr rat.i on _of Reversibl e Thermal
B TR BRI S IR TP A Y-
thermal discol orati on aqueous ink conposition was
obt ai ned by m xing 20.0 parts of the resulting
m crocapsul e pignent (colored pink by cooling to -200C

Egfamet@r2 pef or ehand), 0.5 part of hydroxyet hyl

cellulose, 0.2 part of a caonb- type pol&er di spersant
Prepara o oSdiemnsid i mau it ieraii ubr i zol

Japan Ltd.{, 1.0 part of an organic nitrogen sulfur
Yle Rigmeme: Hokusi de 369 manufactured by

Hokko Chem cal Industry Co., Ltd.], 0.5 part of
pol yvi dyimicrocapsule pigment suspension which included a

reversible thermal discoloration composition having a
color-memory property and composed of 1.0 part of 2-
(dibutylamino) -8-(dipentylamino) -4-methyl-spiro[5H-
[1]benzopyrano[2,3-g]lpyrimidine-5,1"' (3'H) -isobenzofuran] -
3-one as the component (A), 3.0 parts of 4,4'-(2-
ethylhexan-1,1-diyl)diphenol, 5.0 parts of 2,2-bis(4'-
hydroxyphenyl) -hexafluoropropane as the component (B),
and 50.0 parts of 4-benzyloxyphenylethyl caprate as the
component (C) was obtained.

The above suséension was centrifuged to isolate a
reversible thermal discoloration microcapsule pigment.

The average particle diameter of the above
microcapsule pigment was 2.3 um, the complete decoloring
temperature was 58°C, and the complete coloring
temperature was -20°C. The pigment changed color from

pink to colorless through a change in temperature.
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al cohol, 25.0 parts of glycerin, 0.02 part of a
def oam ng agent, and 52.78 parts of water. The pH of

woO fwoadesye | nk conposition was 6. 70 and the sudBEI2009/054100

tension was 40.5 nm Preparation of I|nner-Wdding
Type Witing I nplement An ink occlusion body prepared
by coating a polyester sliver with a synthetic resin
filmwas inpregnated with the above i nk conposition.

Prpdrestildd i the ML IO UIRG T Dikd1RIratdmh Gquous

pol ypropyl ene resin and assenbled in such a manner

trfidlcdnfpodiadied s connected with a resin processed pen
body (chi sel shape) of polyester fiber nmounted on the

front papt @h-oliRS PG ma1A ggeo%%ratt%ﬁ_ bigue®ds ink

t her et 0, whereby an i nner-wadding type witing
R e N e A s e O
L BGOSR Y GG s o, MY Rt o
oo Teel: 10UR T BRIREEPRRE v " B Bk SFoom

S S L 4 S

fitted to the barrel. This state was kept under room
dispersant [trade name: Solsparse 43000 manufactured by

Lubrizol Japan Ltd.], 1.0 part of an organic nitrogen
sulfur compound [trade name: Hokuside 369 manufactured by
Hokko Chemical Industry Co., Ltd.], 0.5 part of polyvinyl
alcohol, 25.0 parts of glycerin, 0.02 part of a defoaming
agent, and 52.78 parts of water.

The pH of the above ink composition was 6.70 and

the surface tension was 40.5 mN/m.

Preparation of Inner-Wédding Type Writing Implement

An ink occlusion body pfepared by coating a
polyester sliver with a synthetic resin film was
impregnated with the above ink composition. The
resulting body was housed in a barrel made of a
polypropylene resin and assembled in such a manner that
the body is connected with a resin processed pen body
(chisel shape) of polyester fiber mounted on the front

part of the barrel. A cap was then fitted thereto,
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tenperature. \Wen the sheet of paper was cooled to

-200C or less, the color was returned to original pink
wondo/idyessdi scol orati on behavi or was reproducedcT/IP2009/054100

repeatedly. Exanple 3 Preparation of Reversible

Thermal Discol oration Mcrocapsule Pignment A

m crocapsul e pi gnent suspensi on which included a

reversi ble thermal discoloration conposition having a

%&ﬁ% ; r%ﬁ%&&@%@mﬂﬁ 1 s @farking

roam no) -6-di butyl am nofl uorane as the

m%toﬂ@inecﬁ- O parts of 4 ,4 '- (2-ethylhexan-|
, 1-diyl )diphenol , 5.0 parts of 2,2-bis (4

" - hydr ). ~hexaf I
y %V%Jg%g)/x)esﬁ é‘f‘lt%%rdo&%ﬂ%ut%:ny ‘}egﬁﬁ%"%‘%mthe

(B), a parts of 4-ben zyl ox

mgtgalqsef rges caprg)xfil u.tg%r{daq% rxg&?qpt ai ned. The above

suspensi on was cen o 1solate a reversible

h |- di I [ ' I [ . _The. .
ver @ I (e KAeHkoad SRIRIR R B Erpkafegpdiant

[ nt. was 2.4 , the _ conpl ete decol or, .
P TR e S IR B SR (ol LT RF Printed
tenperature was -200C . The pignent changed col or from

M 2 kSHePE AOMAR’T + hr ough a change in tenperature.

Preparation of Reversible Thermal Discol oration
Aqueou§hQN§h9ﬁﬁﬁ§ﬁﬁﬂqibed handwriting was pink at room

temperature (25°C), but the handwriting discolored and
became colorless when rubbed using the frictional body
fitted to the barrel. This state was kept under room
temperature. When the sheet of paper was cooled to -20°C
or less, the color was returned to original pink and the

‘discoloration behavior was reproduced repeatedly.

Example 3
Preparation of Reversible Thermal Discoloration
Microcapsule Pigment

A microcapsule pigment suspension which included a
reversible thermal discoloration composition having a
color-memory property and composed of 4.5 parts of 2-(2-
chloroamino) -6-dibutylaminofluorane as the component (A),
3.0 parts of 4,4'-(2-ethylhexan-1,1-diyl)diphenol, 5.0
parts of 2,2-bis(4'-hydroxyphenyl)-hexafluoropropane as

the component (B), and 50.0 parts of 4-
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A reversible thermal discoloration aqueous ink
conposition was obtained by m xing 25.0 parts of the

wo lwhé7sssy mi crocapsul e pi gnent (col ored bl ackediyir2009/054100
cooling to -200C or | ower beforehand), 0.5 part of
hydr oxyet hyl cel | ul ose, 0.2 part of a conb- type
pol ynmer dispersant [trade nane: Sol sparse 43000
manuf actured by Lubrizol Japan Ltd.], 1.0 part of an

DESAP] Gl 6 EROLSH] T Mp FOPD U fd T@slporRERE HOKUsi@r
HP ‘?r%nuf actured bliyil—lokko Chem cal Industry Co., Ltd.,
Sotifaddi azog | ) - benzim dazole] , 0.5 part of

pol yvi nyl aIcohoI 25.0 parts of glycerin 0. 02 part

of a daf 47 1

of the above wﬁ? Co%ﬁ%nokamsgsg{é éIé%esur Sg:le%@_la
t ensi o Sg 40 t e t.jo g
o G aaA T ?m%ien%%@eaﬁ%@ @%ﬁc#wﬁgo%%%}%n
body 2 repared pol ester |ver with a
synt het'ﬁq'l: 31%1‘&"@&%‘% ¥ 3t %hae"%ove

i nk conp 03|t| on The resulting body was housed_ in a
rblawe?aas%eepqu%%o‘v%r%pﬂu e iR FPIRIL LR ARBPLering
via a holder 5, in such a manner that the body is

EIPPRER B Qi Y35 208 &si Nt dhes sari@t SRt Fing til lery

shel |l shape) of polyester fi ber nounted on the front
temperditune Wasret0°C.A &ye gpigment changed color from

black to colorless through a change in temperature.

Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink
composition was obtained by mixing 25.0 parts of the
resulting microcapsule pigment (colored black by_cooling
to -20°C or lower beforehand), 0.5 part of
hydroxyethylcellulose, 0.2 part of a comb-type polymer
dispersant [trade name: Solsparse 43000 manufactured by
Lubrizol Japan Ltd.], 1.0 part of an organic nitrogen
sulfur compound [trade name: Hokustar HP manufactured by
Hokko Chemical Industry Co., Ltd., 2-(4-thiazoyl)-
benzimidazole], 0.5 part of polyvinyl alcohol, 25.0 parts
of glycerin, 0.02 part of a defoaming agent, and 47.78
parts of water.

The pH of the above ink composition was 7.0 and the
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was then fitted thereto, whereby an inner-waddi ng type
witing inplenment 1 (marking pen) was obtained. A n

w1688 N was fitted to the cap at the apex pdEsR0§9/054100

as a frictional nenber 7 . Using the resulting marking
pen, a black letter (handwiting) was fornmed by
witing on a sheet of paper. The above -descri bed
handwriting was bl ack at roomtenperature (25C , but
Ay & 4 LSCRHO d becane col orl ess when
%ﬁﬁ%%%gug%%%i%eg ?igdt)f%ﬁrg?ﬂgbdy fitted to the cap.
This state was kept under roomtenperature. \Wen the
sheet of paper was cooled to -20 0OC or |less, the color
s returned t riginal .black and the. di scolorat |
BERofor f8s o Pintkiend 86 a3e mSHEHA0, 1RE R (see
E’{epaztzgti on of Reversible Thermal Di scoloration
rottpsul e Pignent A microcapsul e pi gnent suspension

whi ch included a reversible thernmal discolorati.on
ConposiATt M RFTHS 0| RRDATPRATHSL Y SaRFLRS 2
conposed of 3.0 parts of 4- [2 ,6-bis (2-ethoxyphenyl)
Palysstem| $1iveRAYHER 19| BERERPELF FRSER Fhbm cfPonent
(A), 10.0 parts of 2 ,2-bis (4 '-hydroxyphenyl )-hexaf
impregnafe@devhtht Hee cahpvnchik (BympoghEiom. 0 PRets of
4- benzyl oxyphenyl et hyl caprate as the conponent (QO
rasubbing neeldy was housed in a barrel 4 made of a

polypropylene resin and assembled, via a holder 5, in
such a manner that the body is connected with a resin
processed pen body 3 (artillery shell shape) of polyester
fiber mounted on the front part of the barrel. A cap 6
was then fitted thereto, whereby an inner-wadding type
writing implement 1 (marking pen) was obtained.

An SEBS resin was fitted to the cap at the apex
thereof as a frictional member 7.

Using the resulting marking pen, a black letter
(handwriting) was formed by writing on a sheet of paper.

The above-described handwriting was black at room
temperature (25°C), but the handwriting discolored and
became colorless when rubbed using the frictional body
fitted to the cap. This state was kept under room
temperature. When the sheet of paper was cooled to -20°C
or less, the color was returned to original black and the

discoloration behavior was reproduced repeatedly.
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The above suspension was centrifuged to isolate a
reversible thermal discoloration m crocapsul e pignent.

woltweo/awessage particle diameter of the above  pCT/3P2009/054100

m crocapsul e pignent was 2.5 nm, the conplete

decol oring tenperature was 59C, and the conplete
coloring tenperature was -200C . The pignent changed
color fromyellowto colorless through a change in
Egomsiatyre. Preparation of Reversible Thermal

Di scol orati on Aqueous | nk Conposition A reversible

SC eﬂl’dérrh%)i( JasaTejS S
b él!’Dg@étélﬂ(t)y %)%F%éég%o parts o s 6£ée{br¥\a

tal ne the resulting

col ored yellow by cooling to
M]Z(g%%&%)%%geﬁ e ore(hand) 0. % part d )
of hydr e I cel | art of C -
pol yrre:R((yiuspeorcsa&Ds lie[ ﬁoei eenﬁtafreusl:"aeq}sslg’zﬂ se Af%%glg'dUded 2
manufact e i zol an Ltd art_of an
FRRRrF b1 et ﬁﬁ?%%’ﬁ% bom ‘f?'}‘% 1y PRE e
R- 150 nmanuf act ur ed b}/ ko Chem ag st r%
EPHOT-HeMPRY RECRFTEY 3R h§PTROTS K Eorief dha
5-chl oro-2-nethyl -4- isothiazolin-3-one] , 0.5 part of
bt §vPhg (2 aqegmph?yb) TATREr vy ylﬁe‘?'l n, 0.02 part
of a defoam ng agent, and 47.78 parts of vvater The

dime by HpeRzenedniRpRS | € EhercorrROTeBD &b t HR- %lm%*e of

tension was 40.5 nl'm
2,2-bis(4'-hydroxyphenyl) -hexafluoropropane as the

component (B), and 50.0 parts of 4-benzyloxyphenylethyl
caprate as the component (C) was obtained.

The above suspension was centrifuged to isolate a
reversible thermal discoloration microcapsule pigment.

The average particlé diameter of the above
microcapsule pigment was 2.5 um, the complete decoloring
temperature was 59°C, and the complete coloring
temperature was -20°C. The pigment changed color from

yellow to colorless through a change in temperature.

Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink
composition was obtained by mixing 25.0 parté of the
resulting microcapsule pigment (colored yellow by cooling

to -20°C or lower beforehand), 0.5 part of
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Preparati on of |nner-Waddi ng Type Witing | nplenent An
i nk occl usi on body prepared by coating a pol yester

WeLG0veo78sd t h a synthetic resin filmwas i npregreEl/a2009/054100

with the above ink conposition. The resulting body was
housed in a barrel made of a pol ypropyl ene resin and
assenbled in such a manner that the body is connected
with a resin processed pen body (chisel shape) of

B8} hy 1 RN JIBKY ) 0N gdit (9o diMB-t8fpd lymer
barrel. A%ap was then fitted thereto, whereby an

diipsdr adi N dyd G ad £ 190 JHY LIMRo 0 Bk 8 iDe

obtained. An SEBS resin was fitted to the rear part o

Bl Sl Y110 e Bt e

RSP S T YR AT H oo
i ti . 25C

SO RS P G0 BB 5485055, 2

ruQbed using .the frictjonal body fitted tp t arrel.
MRS PO R LI GO s M e
sheet. of paper was cooled to -200C or |ess the cal or
RRtHazpidr 1] gital BAAE QF R/HSY B 75 -0
behavi or was reproduced repeatedly. Exanple 5

parts of glycerin, 0.02 part of a ‘defoaming agent, and

47.78 parts of water.
The pH of the above ink composition was 6.60 and

the surface tension was 40.5 mN/m.

Preparation of Inner-Wadding Type Writing Implement

An ink occlusion body prepared by coating a
polyester sliver with a synthetic resin film was
impregnated with the above ink composition. The
resulting body was housed in a barrel made of a
polypropylene resin and assembled in such a manner that
the body is connected with a resin processed pen body
(chisel shape) of polyester fiber moﬁnted on the front
part of the barrel. A cap was then fitted thereto,
whereby an inner-wadding type writing implement (marking
pen) was obtained.

An SEBS resin was fitted to the rear part of the

above barrel as a frictional member.
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Preparation of Reversible Thernmal Discoloration
M crocapsul e Pignment A m crocapsul e pi gnent suspension

woMtogo7ssc] uded a reversi bl e thernmal di scol or agdOIP2009/054100

conposition having a color-nenory property and
conposed of 2 .0 parts of 4,5,6 ,7-tetrachloro-3- [4-
(di et hyl am no) -2-nethyl phenyl ]--3-

(I -ethyl-2-methyl-1Hindol-3-yl) -1 (Sm

- Sobeﬁiﬁd%wer&%ﬂﬁ% UERANGHY ;B #mw Shl(ghl"n.ght
, 4 '- (2-et’hyl hexanl yI)dlphenoI arts of

?hgn&bfiél?%{‘yﬂg?gﬂﬁo 0y By - J?ﬂ(?{w%?@,( OP@Qﬁelaspmeted

conponent par t

bgn ]%{éggy(gp%ﬁ%‘l)g hyI caprate as the conponent (C)

Was® obt ar he ove suspen3|on was centrifuged to

|solat a r versﬁgle f. erpq di scaql.oration
m crocapsul ab e avaenr%geq"par i"Gle Y(?la%r?e er i

t he above n1crocapsu|e pi.g mas 2.5

E%fna?a%ura%c%ﬁ g h%daea thléf‘ﬁ?H"lF@d and
ete col oring tenper mevms- 0 ﬂm
ERGHER CRLPEroH SRR JEURESE 1T < 58 UGN SPLh gy
|n tenperature. Preparation of Reversible Therwa

£ seed okt Fiam s | FRISoFERER LT KeRleiidesp| koom

t her mal dlscoloratlon aqueous i nk conposition was
bémpérrtuby. nihern tige Osheet sobfpaper reas| ¢dgled to -20°C

m crocapsul e pignent (colored blue by cooling
or less, the color was returned to original yellow and

the discoloration behavior was reproduced repeatedly.

Example 5
Preparation of Reversible Thermal Discoloration
Microcapsule Pigment

A microcapsule pigment suspension which included a
reversible thermal discoloration composition having a
color-memory property and composed of 2.0 parts of
4,5,6,7-tetrachloro-3-[4-(dimethylamino) -2-methylphenyl]-
3—(1—ethyl-2—methyl—1H—indol—3—yl)—1(3H)—isobenzofuranone
as the component (A), 3.0 parts of 4,4'-(2-ethylhexan-
1,1-diyl)diphenol, 5.0 parts of 2,2-bis(4'-
hydroxyphenyl) -hexafluoropropane as the component (B),
and 50.0 parts of 4-benzyloxyphénylethy1 caprate as the

component (C) was obtained.
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to -20 OC or | ower beforehand), 0.5 part of
hydr oxyet hyl cellul ose, 0.2 part of a conb-type

woenbyeessdi spersant [trade nane: Sol sparse 43G&0r/JP2009/054100

manuf actured by Lubrizol Japan Ltd.], 1.0 part of an
organi c nitrogen sul fur conmpound [trade name: Hokusi de
R- 150 manuf actured by Hokko Chem cal I|ndustry Co.,
Ltd., a m xture of 2 - methyl-4-isothiazolin-3-one and

5- chl orfh - A4y | sufspdididt asfd | dsre PiBlged O PMtatd a
pol yvi nyl al cohol, 25.0 parts of glycerin, 0.02 part

g%vtéﬁgfggénkﬂgﬁxaﬁf”&iséé‘ﬂoégtf& p:ﬁi&faoe%pt&ﬁigrpiﬂ%éeﬂ

ove | conposition was 6.9 an e sur
tensio S [ t] 1 Br I af | of¢ | (R di ng
Type Wn}‘ [ n@&%tﬁ%%%%ﬂé’leﬁ%%@% %%i%% odya%?wéés)ared
by coating,a polyester sliver wwth a synthetic,resjn .
PLrhoeaRoHHS BERIFEH RS 12 1 ReinobRs; fRPRbRES cieFelring
The resulting body was housed in a barrel nmade of a
PeTHBF3BYFeEn aFeg¥ (f AP h TIPSR KA HRfhner
that the body is connected with a resin processed pen
BemperaFere| ¥y s%RIG- s hayse )P iment ﬁ‘:ﬂr&ecfi%%@r rom
nounted on_the front part of the barrel. A cag was
bPhua tpt eeborhesst Bhropeh odyChANIANER - HBBERRYTEYPe
writing inplenment (marking pen) was obtai ned. An SEBS
resin was fitted to the rear part of the

Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition |

A reversible thermal discoloration aqueous ink
composition was obtained by mixing 20.0 parts of the
resulting microcapsule pigment (colored blue by cooling
to -20°C or lower beforehand), 0.5 part of
hydroxyethylcellulose, 0.2 part of a comb-type polymer
dispersant [trade name: Solsparse 43000 manufactured by
Lubrizol Japan Ltd.], 1.0 part of an organic nitrogen
sulfur compound [trade name: Hokuside R-150 manufactured
by Hokko Chemical Industry Co., Ltd., a mixture of 2-
methyl-4-isothiazolin-3-one and 5-chloro-2-methyl-4-
isothiazolin-3-one], 0.5 part of polyvinyl alcohol, 25.0
parts of glycerin, 0.02 part of a defoaming agent, and
52.78 parts of water.

The pH of the above ink composition was 6.9 and the

surface tension was 41.0 mN/m.
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above barrel as a frictional nenber. Using the
resulting witing inplenment, a blue letter

wd femvaowssd i ng) was formed by witing on a sheetcw§P2009/054100

paper . The above -described handwiting was bl ue at
roomtenperature (25C) , but the letter discolored and
becane col orl ess when rubbed using the frictional
menber fitted to the barrel. This state was kept under

PESHA + £H06K 3 81 EnndheaddiEng hBgbe Gir DEDSF IRSL &RGhEd
to -200C or less , the color was returned to original

bl ue ang, tififk HS&AUHH IK¥Ep HragaFeddsy IRRIAHY &
repeatedly. Exanpl e 6Preparati on of Reversible Thernal

PO BEOL LAt L IV G PERPS Ué;‘?nﬂﬁ&f‘f‘é‘trésm C£ DLRARAS ©

pi ghrent suspensi on which 1ncluded a reversi bl e t her mal

r?é@é&ovrz’l&?”ﬂ‘?é'diﬁ%hﬂ( NSorflp&: Q{of’g fp

prope#ty and corrpose parts o i's

éés% | a? :1;&}{?%%% a?&M%tﬁ%A{;?&egeam ne

e%i%éé’éﬁ%n%yﬁ%%% 25 AT S esna@?ﬁ o HT G, Brat
onent was, obt ai ned. The a

&ie oY ohF VESTRRNTRS TY0E 1 Pt alf@%eﬁ%fir%%%ody

thernmal discoloration m croca{JsuI e pi nt .
(artillery shell shape) of polyester 1ber mounted on the

front part of the barrel. A cap was then fitted thereto,
whereby an inner-wadding type writing implement (marking
pen) was obtained.

An SEBS resin was fitted to the rear part of the
above barrel as a frictional member.

Using the resulting writiﬁg implement, a blue
letter (handwriting) was formed by writing on a sheet of
paper.

The above-described handwriting was blue at room
temperature (25°C), but the letter discolored and became
colorless when rubbed using the frictional member fitted
to the barrel. This state was kept under room
temperature. When the sheet of paper was cooled to -20°C
or less, the color was returned to original blue and the

discoloration behavior was reproduced repeatedly.

Example 6
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The average particle dianeter of the above
m crocapsul e pignent was 2.5 mm, the conplete

wolsogloeisng tenperature was 59C, and the conplmimrp2009/054100

coloring tenperature was -200C . The pi gnent changed
color fromyellow to colorless through a change in
tenperature. Preparation of Reversible Thernal

Di scol orati on Aqueous |Ink Conposition A reversible

BRI ti8rs G HAldrl AW a%iésria Ik DYEAYAEtAbNAS
obtai ned by mxing 25.0 parts of the resulting
ﬂ&%ﬁﬂ'eeﬂi (colored yellow by cooling to
-200C or | ower Dbeforehand), 0.5 part of

Py X e BLE L33 b1 nd RO oo 16ATAL KRS i ncTuded

pol ymer di spersa pt name: sparse 4
f actur % uby.i zol JaRa t ‘. ah f
r%ea%nﬁlc%% tq:?Ioegenlisﬁ TUT lc?orrpou%rﬁa %"kffét%g%e:h%ﬁ&g%ar
HP manuf act ured by Hokko, Chem cal . | t o .,
PO SHRARRT ek T s B e,
0, 02 .part. of _a defoanm_ng ,agent., d 47, 78 parts of
%t%’lﬁls&?e'iﬁqmy&ao_\ﬁe_ yrﬁ?‘%@]ﬁp—&'i 7on was 6.60
and the surface tension was 40.5 m\/m Prepaor tion of
hydhenzrpepfpdanas ity (GATRARSRt AR mid Gl RRG S, of
bodymgqe@ared by coating a polyester sliver with a

Thadnoxyphe 1 ropPLrgRang 3¢ hsve

i nk conposition. The
component (B), and 50.0 parts of 4-benzyloxyphenylethyl

caprate as the component (C) was obtained.
The above suspension was centrifuged to isolate a
reversible thermal discoloration microcapsule pigment.
The average particle diameter of the above
microcapsule pigment was 2.5 um, the complete decoloring
temperature was 59°C, and the complete coloring
temperature was -20°C. The pigment changed color from

yellow to colorless through a change in temperature.

Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink
composition was obtained by mixing 25.0 parts of the
resulting microcapsule pigment (colored yellow by cooling
to -20°C or lower beforehand), 0.5 part of

hydroxyethylcellulose, 0.2 part of a comb-type polymer
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resulting body was housed in a barrel nmade of a
pol ypropyl ene resin and assenbled in such a manner

wd has/1678ss body is connected with a resin procasIem20@m54100

body (chi sel shape) of polyester fiber nounted on the
front part of the barrel. A cap was then fitted

t heret o, whereby an inner-wadding type witing

i mpl enment (marki ng pen) was obtained. An SEBS resin

Aespd 44l fordde Aamd: 8 Lsfrdd a1 T i f £t idfed by

fricctional nmenber. Using the resulting marking pen, a

ﬂs-}g&é%i e§dsdn (DA i | P Pa MR UNESEfon ¥ i 4 b gdh @

eet of paper. The above-descri bed handwiting was
HPLOY o G0 TR il Pl A R
e i ROl B G o R i RS BB
A R T R e
3g9eF 51 91 ATEREgS F OrS5m M of ocapsul e Pi grent
A m crocapsul e iqyent suspensi on whi.ch included a

r ever si e Rh@inditeyiahayicoia SPmRastdian ofrsh &gty apd

color-nenory property and conposed of 2 .0 parts of
the surface tension was 40.5 mN/m.

Preparation of Inner-Wadding Type Writing Implement

An ink occlusion body prepared by coating a
polyester sliver with a synthetic resin film was
impregnated with the above ink composition. The
resulting body was housed in a barrel made of a
polypropylene resin and assembled in such a manner that
the body is connected with a resin processed pen body
(chisel shape) of polyester fiber mounted on the front
part of the barrel. A cap was then fitted thereto,
whereby an inner-wadding type writing implement (marking

pen) was obtained.

An SEBS resin was fitted to the rear part of the

above barrel as a frictional member.
Using the resulting marking pen, a yellow letter
(handwriting) was formed by writing on a sheet of paper.

The above-described handwriting was yellow at room
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4,5,6 ,7-tetrachloro-3- [4- (dinmethyl am no)
-2-met hyl phenyl ]- 3- (1 -ethyl -2-nethyl

WO bdoemerdsd - 3-yl) -1 (3H) -isobenzof uranone as pdBIP2009/054100

conmponent (A), 3.0 parts of 4 ,4 '- (2-ethyl hexanel,

| -diyl)di phenol, 5.0 parts of 2,2-bis(4'-

hydr oxyphenyl )-hexaf | uoropropane as the conponent
(B), and 50.0 parts of 4-benzyl oxyphenyl ethyl caprate

BSmpOEa £@PROPEHC ) O se P A RA-1 iy ¥ 10ored and

suspensi on was centrifuged to 1solate a reversible

boesma! c&'iéf?é?é hon MSEQ8RSHAE PhIMERL ctidi8al body

average particle dianeter of the above m crocapsul e

i@E@Qt &Béhg'éa .th £ np{g{g Q§§Qi§5£rﬁhder room
TLhperat 8¢ anth iR

enper atur é was e conpl ete

ol ori ngt enperat ure_was -20C. The_ pignment ch d o
ESmEr LT bl Eheh EBE OFRESE of DR A ah el to ~20°C
te eratu€e. Pr garation gf ngeﬁsible Thg@nal d
PF sLOFBr atFONCAGRE RS | FREEERPAsTR i SRR Pav Yo% 2n
thernpal djsco] oratjion agueous ink copposition was
BHE S hEOO L F AP R PSR B i FeS oT RN et Toiep oy

m crocapsul e pignent (colored blue by cooling to -20C
or | ower beforehand), 0.5 part of

hydr oxyet hyl cel | ul ose, 0.2 part of a conb- type

di spersant [trade nane: Sol sparse 43000

manuf actured by Lubrizol Japan Ltd.], 1.0 part of an

BreparationrofeReversibple ofpermal [RPiacel opabionokust ar

HP manuf act ured by
Microcapsule Pigment

A microcapsule pigment suspension which included a
reversible thermal discoloration composition having a
color-memory property and composed of 2.0 parts of
4,5,6,7-tetrachloro-3-[{4-(dimethylamino) -2-methylphenyl]-
3-(l-ethyl-2-methyl-1H-indol-3-yl) -1 (3H) -isobenzofuranone
as the component (A), 3.0 parts of 4,4'—(2¥ethylhexane—
1,1-diyl)diphenol, 5.0 parts of 2,2-bis(4'-
hydroxyphenyl) -hexafluoropropane as the component (B),
and 50.0 parts of 4-benzyloxyphenylethyl caprate as the
component (C) was obtained.

The above suspension was centrifuged to isolate a
reversible thermal discoloration microcapsule pigment.

The average particle diémeter of the above |
microcapsule pigment was 2.5 pum, the complete decoloring

temperature was 55°C, and the complete coloring
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Hokko Chem cal Industry Co., Ltd.], 0.5 part of
pol yvi nyl al cohol, 25.0 parts of glycerin, 0.02 part

woodoosiiedsoam ng agent, and 52.78 parts of wat ercT/iFhenomsiii0o

of the above ink conposition was 6.9 and the surface
tension was 41.0 nm Preparation of I|nner-Wddi ng

Type Witing Inplenment An ink occlusion body prepared
by coating a polyester sliver with a synthetic resin

FONEINBGE W ihd RS ARAME dHih idd ¥rom

T ég%esu ting body was houséd 1 n a barrel made of a

?ﬁg‘%—‘ p%ﬁgé%fé‘ﬁéﬁi & ﬁzﬁaﬁﬁge | I StiSh &rBNAE!

ody I's connecte a resin processed pen

_ | _

o R s e g R i
t wh b [ - waddi t iti

961 Gl TRLFR g pen) was. obt arnedl A n SEBS resin

was fitted to t. rear part of the ahave barrel as
(RSt gharevrhaidie daiem e adaliamtiy 6 Aifspus Lok
[ lement, a blue Jette handwri ti was fornmed b
SRR IEEASR At dhtarner oY g A0 R s | T e

handw i ti ng was blue at roomtenperature (25C) , but,

FeRul B1RE MIFERARTELE RAIPRREECRIPERTE REuSHA LIRS

using the frictional nenber fitted
to -20°C or lower beforehand), 0.5 part of

hydroxyethylcellulose, 0.2 part of a comb-type polymer
dispersant [trade name: Solsparse 43000 manufactured by
Lubrizol Japan Ltd.], 1.0 part of an organic nitrogen
sulfur compound [trade name: Hokustar HP manufactured by
Hokko Chemical Industry Co., Ltd.], 0.5 part of polyvinyl
alcohol, 25.0 parts of glycerin, 0.02 part of a defoaming
agent, and 52.78 parts of water.

The pH of the above ink composition was 6.9 and the

surface tension was 41.0 mN/m.

Preparation of Inner-Wadding Type Writing Implement

An ink occlusion body prepared by céating a
polyester sliver with a synthetic resin film was
impregnated with the above ink composition. The
resulting body was housed in a barrel made of a
polypropylene resin and assembled in such a manner that

the body is connected with a resin processed pen body
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to the barrel. This state was kept under room
tenperature. When the sheet of paper was cooled to

wo 2004855 | ess, the color was returned to ori graEIP2009%084100

and the discol oration behavior was reproduced
repeatedly. Exanple 8 Preparation of Reversible
Thermal Discol oration M crocapsul e Pignent A

m crocapsul e pi gnent suspensi on which included a

(S¥E{$18L9 LheiTBhnshefober bl Pas €8FPESbE} GohrYeAdoR the
col or-nmenory property and conposed of 1.0 part of 2-

Ryl pteche nelch0aly. o038 el CRAD 44! Grorece

B)OR0ED LAl ol s SERERS kel Rk fng

r{s, of -bj s(;4' - hydroxyphenyl )-hexaf
E%%io%?%péﬁéagég he conponent (B), and 50.0 parts of

4- benzy] 0 nyl et hyl caprate, as the conponent, (

wns oniait AP RSt s BN, i S F i o (he
isolate a reversible. ther di scol orati on

APRYBBPELE ﬁ?gﬁekf?cgﬁ%ggtéwﬂﬁgeﬁarticIe di amet er of

t he above m crocapsul e pignent was 2.3 nm, the

conpl et@SIRE oFRR | IRSUEHRG A e R R emety, thdlue
conglete coloring tenperature was -200C . The pignment
tatrged (Randrri EbRghi ks t FoBedrP¥s¥ri ki vdighn a2 chaggk of
in tenperature.

paper.

The above-described handwriting was blue at room
temperature (25°C), but the letter discolored and became
colorless when rubbed using the frictional member fitted
to the barrel. This state was kept under room
temperature. When the sheet of paper was cooled to -20°C

or less, the color was returned to original blue and the

discoloration behavior was reproduced repeatedly.

Example 8
Preparation of Reversible Thermal Discoloration
Microcapsule Pigment

A microcapsule pigment suspension which included a
reversible thermal discoloration composition having a
color-memory property and composed of 1.0 part of 2-
(butylamino) -8~ (dipentylamino) -4-methyl-spiro[5H-

[1]benzopyrano([2,3-glpyrimidine-5,1"' (3'H) -isobenzofuran] -
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Preparation of Reversible Thernmal Discoloration
Agqueous I nk Conposition A reversible thernal

waltoegal7essat i on aqueous ink conposition was obtmimadoddyns4100

m xing 10.0 parts of the resulting m crocapsule

pi gment (col ored pink by cooling to -200C or | ower

bef orehand), 0.5 part of hydroxyethylcellul ose, 0.2
part of a conb- type polynmer dispersant [trade name:
3050 S et ¥ 08EmPEREHh ACAY £A3 by paibEs 208 Japen(did. ],
1.0 part of an organic nitrogen sulfur conpound [trade
8 'héﬁk‘r‘x’élﬁ,elLf%' P)%?%Héﬁ&i}i@ﬁo af@gk&fQ?znﬁ?éw-

I ndustry Co., part of polyvinyl alcoho

EPafekiiionpl) ReLE RorSoliip it |af" v GOl AL ROBSY
SRIPE0LS S UEReR: Eb AN ARSI E P AR RS A fhe

The r.e uIti$g ink 8 (which had been
enperature after the

m crocapsul i gnment had been col or.ed pi nk c.ool

Lo o A RSt e Peh i aha e B dr e At a

éSUS—304 ferrite-based stainless steel ball_, djaneter

FVeritploctRe Rt ¢ FFOLOTRF TN ML GERCAP TRk i RAITRAL -

body 3 [chisel type fiber pen body (porosity, about
53% ] Aeraesl PastEd gledligaetier of the above

microcapsule pigment was 2.3 um, the complete decoloring
temperature was 58°C, and the complete coloring
temperature was -20°C. The pigment changed color from

pink to colorless through a change in temperature.

Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink
composition was obtained by mixing 10.0 parts of the
resulting microcapsule pigment (colored pink by cooling
to -20°C or lower beforehand), 0.5 part of
hydroxyethylcellulose, 0.2 part of a comb-type polymer
dispersant [trade name: Solsparse 43000 manufactured by
Lubrizol Japan Ltd.], 1.0 part of an organic nitrogen
sulfur compound [trade name: Hokuside R-150 manufactured
by Hokko Chemical Industry Co., Ltd.], 1.0 part of

polyvinyl alcohol, 20.0 parts of glycerin, 0.02 part of a
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to the front part of the barrel. A cap 6 was then
fitted thereto, whereby a direct liquid witing

wo 1pd/ervest 1 (mar ki ng pen) was obtai ned. | n t hic/JP2009/054100
connection, a valve nechanism 10 is provided in the
above barrel and the valve nechanismis conposed of a
val ve seat, a valve body, and a netal spring which
presses the above val ve body so as to be

dU £S5 1y RISIRE, tahd ey v sasaatomnshtens, a structure
where the valve is opened by a witing force applied

to the fgh JwdE FheMablovd i coPeditsioh WS fl.bbednd
to the rear part of the above barrel as a frictional

%Fé‘b £ eEX@éH'\JJZ 9 Prenar & igeef Reversible Thernal
SC%{%raa(t:' on lgof ocapsul e Pi grr/ent A microcapsul e

pi gnent suspensi on which included a reversible thernal
di scol orati on conposition having a col or-nmenory

roperty. and posed .af 3. arts of_ 1. 3-

> %%é?ﬁ/%—% df tgt lyﬁeé% . o]ﬁuuloc? gg%l %13!1 he® %f’oenr'[beonn% ntSFeF 16
.0 parts of 4 ,4 '- (2-ethyl hexane-I, 1-diyl
di phenol , 5.0 parts of 2 ,2-bis (4 '-hydroxyphenyl)

- hexaf | yor opr opane as the conponent , and .50. Q

parts ah%-‘%é‘gﬁ%ﬁﬁgnfﬁ étwc%é‘&d;??@eé’s aﬂﬁé""ed to
conponent (C) was obtai ned. The above suspension was
§%§ﬂ¢i?ﬁgﬁﬁpmcﬁ?@RﬁEQQ?%? after the microcapsule pigment

had been colored pink by cooling to -20°C or lower

10 beforehand) and a stirring body 9 (SUS-304 ferrite-based
stainless steel ball, diameter of‘3 mm) were housed in a
barrel 4 and a marking pen body 3 [chisel type fiber pen
body (porosity, about 53%)] was attached, via a holder 5,
to the front part of the barrel. A cap 6 was then fitted

15 thereto, whereby a direct liquid writing implement 1
(marking pen) was obtained.

In this connection, a valve mechanism 10 is
provided in the above barrel and the valve mechanism is
composed of a valve seat, a valve body, and a metal

20 spring which presses the above valve body so as to be
pressure-welded to the valve seat and has a structure
where the valve is opened by a writing force applied to
the pen body at writing.

An SEBS resin was fitted to the rear part of the

25 above barrel as a frictional member 7.
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reversi ble thermal discoloration mcrocapsul e pignent.
The average particle dianeter of the above

wonrre/ocagsul e pi gnment was 2.5 nm, the conpl etBCT/IP2009/054100

decol oring tenperature was 600C , and the conplete

coloring tenperature was -200C . The pi gnent changed

color fromorange to colorless through a change in

tenperature. Preparation of Reversible Thernal

Di scol orati on Aqueous | nk Conposition A reversible

t hermal  di scol orati on aqueous ink conposition was
hedogby m xing 20.0 parts of the resulting

m crocapsul e pignent (col ored orange by coolingto

%y gigfiﬁgm@f #%%QfgfﬂggéTh£E£EPQ5fs&gl ration

oxyet hyl cel ose, 0.2 part of a conb- type

RPLYOEL gﬁfgegéaﬁé%gyrade nane: Sol sparse 43000

nmanuf act ure ubri zol Japan Ltd.], 1.0 part of an
organi ¢, nitrogen sul fur. co oundF[ rade n
C

t ne:.. Hokusj de
R 150 Aarad s tsrRReRm A R, JlS
Ltd. ,.a mxture of  .2- thy] -4-isothi azpoli n-3-one_and
Etersiiid. fhehral) afscoTordtion Rmbgrfion Badlia
of . pol yvi nyl al cohol, 25.0 parts of glycerin 0.02
‘E)%Jr‘?r‘ e’&°%¥f85ﬂ?ﬁﬁt3ég%ﬂ‘ﬂ ?g’%%s . % %aﬁ?t%aB'Fs V\%’? e} 3-
The pH of the above ink_conposition was 6.98 and t he
dimpe %1T%ﬁ%%%ﬁhﬁbémﬂ&9§1%$¥%?eF?%p%?%t?QWP?ﬁent a), 3.0

Inner-Vﬁdding TZpe Witing InPIenent
parts of 4,47-(2-ethylhexane-1,1-diyl)diphenol, 5.0 parts

of 2,2-bis(4'-hydroxyphenyl) -hexafluoropropane as the
component (B), and 50.0 parts of 4-benzyloxyphenylethyl
caprate as the component (C) was obtained.

The above suspension was centrifuged to isolate a
reversible thermal discoloration microcapsule pigment.

The average particle diameter of the above
microcapsule pigment was 2.5 um, the complete decoloring
temperature was 60°C, and the complete coloring
temperature was -20°C. The pigment changed color from

orange to colorless through a change in temperature.

Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration agqueous ink
composition was obtained by mixing 20.0 parts of the

resulting microcapsule pigment (colored orange by cooling
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woMdobyv1d7#8ss above i nk conposition.

An i nk occlusion body prepared by coating a pol yester
sliver wwth a synthetic resin filmwas inpregnated
The resul ti ngedOPL00YB4100
housed in a barrel nmade of a pol ypropyl ene resin and
assenbl ed in such a manner that the body is connected
Wth a resin processed pen body (artillery shel

shape) of polyester fiber nmounted on the front part of

the-Paid &edr WP DB ALIBING) | S thifeldy whereby an

I nner-waddi ng type witing 1 nplenment (marking pen) was

@&?&Qfgthyépi QAL E1 598 0b .3 NBLE ¢ VL i NSordy Py | bdT\¢iner

I pl ement Set The resulting Tnside-filled witing

J%E%SPEQM gy fad SELADOULS] sﬁ%&&é | P5G6 0 Ry, FRIE ALa Ay

resin were conbined to obtaln an I nner-waddi ng

Wit , ¢ ¢ . .
TIBE L TR L B PP TR Mspoven

f dDb i heet of T

SRHORE otmrring Refeed 1. (BerBRRig Rt of dippuracturea
t t 25 t.the lett di I d d
BECHTEER oS Esel RRHT bBBee Usi B hed (P ERTRRAPE 27
body. This state was kept under roomtenperature, Wen
'E‘%Xié%é‘éfl BPERLREPL 1RSI CORE 3N 0° - BRI T2 TRRENY T~
color was_returned to original orange and_ the
#sqtbhiazalinn3pepali of - aRart of polyvinyl alcohol, 25.0

parts of glycerin, 0.02 part of a defoaming agent, and
52.78 parts of water.
The pH of the above ink composition was 6.98 and

the surface tension was 41.0 mN/m.

Preparation of Inner-Wadding Type Writing Implement

An ink occlusion body prepared by coating a
polyester sliver with a synthetic resin film was
impregnated with the above ink composition. The
resulting body was housed in a barrel made of a
polypropylene resin and assembled in such a manner that
the body is connected with a resin processed pen body
(artillery shell shape) of polyester fiber mounted on the
front part of the barrel. A cap was then fitted thereto,
whereby an inner-wadding type writing implement (marking
pen) was obtained.

Preparation of Inner-Wadding Type Writing Implement Set
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reproduced repeatedly. Conparative Exanple 1
Preparati on of Reversible Thernmal Discol oration

wagweoarssd nk Conposition A reversible thermal pCT/IP2009/054100

di scol orati on aqueous i nk conposition was obtai ned by
m xing 20.0 parts of the reversible thermnal

di scol oration m crocapsul e pignent prepared in Exanple
1 (colored orange by cooling to -200C or | ower

bef or ehgid)pe 1% iRRY ti ridfi dB iRt Riicald g i8Sl emert and a

part of an orgam c nltrogen sul fur conmpound [trade

%ﬂ@a ?%&H@doﬁyaﬁ%@s resin were
em ca Industry Co 0.5 part of polyvinyl
&

F%%%%ggggée)% Jlsa E’Z&S%IC lrQ ° gr‘gr]% r‘?‘%H of

tmhe abor\ll |n corrp05|t| on was 6 50 and the surface
er% sTOR Was- 41 nN/ m Preparati on of I nner - Waddi ng Type

e I A AL S, A oo
R e, P W 3o

Preparation of Reversible Thermal Discoloration

P@RRbus | nk Conposition A reversible thermal

di scol orati on aqueous i nk
The above-described handwriting was orange at room

H

temperature (25°C), but the letter discolored and became
colorless when rubbed using the frictional body. This
state was kept under room temperature.' When the sheet of
paper was cooled to -20°C or less, the color was returned
to original orange and the discoloration behavior was

reproduced repeatedly.

Comparative Example 1
Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink
composition was obtained by mixing 20.0 parts of the
reversible thermal discoloration microcapsule pigment
prepared in Example 1 (colored orange by cooling to -20°C
or lower beforehand), 0.5 part of hydroxyethylcellulose,
1.0 part of an organic nitrogen sulfur compound [trade

name: Hokuside R-150 manufactured by Hokko Chemical
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conposition was obtained by m xing 20.0 parts of the
reversible thermal discoloration m crocapsul e pi gnent

w@zepasess i n Exanple 2 (col ored pink by cool i negct/g2009/054100

-200C or | ower beforehand), 0.5 part of

hydr oxyet hyl cel l ul ose, 1.0 part of an organic nitrogen
sul fur conpound [trade name: Hokusi de 369 manufactured
by Hokko Chem cal Industry Co. , Ltd.], O 5 part of

DhyyERY cal cobed. 1 2% Os Ppedte &F bpeinyl &shdRl t25.0

of a defoam ng agent, and 52.98 parts of wat er. The pH

l?ir’&&‘ o ADGM P Bt COFPES ! %éx.o{‘ YBS; Qb apid ea%ﬂtf. aC&nd

ensi on was 40.5 nNra. Preparation of |nner ddi ng

§yp§3ﬁ¥é}tggofnp$€ggnt The resulting mcrocapsul e

p1 gne was contarned in the same witing inplenment as

in Exar&q_l &{ & Qi Qi oq;glr;{}e w@\/ef%(ownfggwsétdd“%nd

i mpl ene I ng pen) . npara
par a |on Reversible T Di scoloratlon
E@%e%%% FR% €%ﬁﬁk@ltl é? %ﬁyWS|ble t her mal
di scol orati on aqueous |nk conposi tion was obtai ned by
m xi ng 25.0 parts of the reversible thermnal
di scol oration_nicrocapsul e nment_ prepared n Exanple
t’%@ %f

Brerar 3t b cknpgr ciiid] ng olfpplement
beforehand) 0.5 part of hydroxyethyl cel | ul ose,

part ofTheh TagE i imierRIpRIN R PR MRS Fostkained in

the same writing implement as in Example 1 to obtain an

inner-wadding type writing implement (marking pen).

Comparative Example 2
Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink
composition was obtained by mixing 20.0 parts of the
reversible thermal discoloration microcapsule pigment
prepared in Example 2 (colored pink by cooling to -20°C or
lower beforehand), 0.5 part of hydroxyethylcellulose, 1.0
part of an organic nitrogen sulfur compound [trade name:
Hokuside 369 ménufactured by Hokko Chemical Industry Co.,
Ltd.], 0.5 part of polyvinyl alcohol, 25.0 parts of
glycerin, 0.02 part of a defoaming agent, and 52.98 parts
of water.

The pH of the above ink composition was 6.40 and
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name: Hokusi de NS manufactured by Hokko Chem ca
I ndustry Co., Ltd.], 0.5 part of polyvinyl alcohol,

w@enod1psss s of glycerin, 0.02 part of a def oanraumgsr2009/054100

agent, and 47.98 parts of water. The pH of the above
i nk conposition was 6.50 and the surface tension was
40.0 MY m Preparation of Inner-Wdding Type Witing
| mpl erent The resulting mcrocapsul e pi gnent was

&%‘tsﬁlf?ébé NdiiE R 4d gt @) enent as in Exanple
to obtain an inner -wadding type witing inplenent

(narklng pen) . Conparative Exanple 4 Preparation of
Reversi bl e Thermal Discol oration Agqueous | nk

g
RGN A P A e
th bl e thernal. di scol orat
o o D LEY B P Ol o s 1

B840, 5 0 Sl UL DY LR 02 Bkl

nltrogen sulfur conpound [trade nane Hokusi de
TRARR SRS Rt (e (o L Ritie: (RARALRS e -

0.5 part of ponV|nyI al cohol , 25 0 parts of glycerin,
0.02 part of a defoam ng agent and 47.98 parts of

water . The pH of the above ink conposition was 6.20
Gemparative Example 3

Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink
composition was obtained by mixing 25.0 parts of the
reversible thermal discoloration microcapsule pigment
prepared in Example 3 (colored black by cooling to -20°C
or lower beforehand), 0.5 part of hydroxyethylcellulosé,
1.0 part of an organic nitrogen sulfur compound [trade
name: Hokuside NS manufactured by Hokko Chemical Industry
Co., Ltd.], 0.5 part of polyvinyl alcohol, 25.0 parts of
glycerin, 0.02 part of a defoaming agent, and 47.98 parts
of water.

The pH of the above ink composition was 6.50 and

the surface tension was 40.0 mN/m.

Preparation of Inner-Wadding Type Writing Implement
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the surface tension was 40.5 n m Preparation of
I nner-Waddi ng Type Witing I nplenment The resulting

wory/eeBssul e pi gnent was contained in the sanECEWR2bA9MG4100

i npl enent as in Exanple 4 to obtain an inner-waddi ng
type witing inplenment (marking pen) . Conparative
Exanpl e 5Preparation of Reversible Ther mal

Di scol orati on Aqueous |Ink Conposition A reversible

ther mlrhdl $hAANHGOhi 248eaPSul BK pE QRAY Wa@N cédtained in
obt ai ned by m xi nglggo .0 pa%?s of P(it he reversibl e

r hS00] | ' BRI 1 BAG igh
1$E%(lagrrp ee ??ﬁ%ﬁ ggd%%gemrg/%%gﬁfng a?[gg 200C or | ower

. g | : faf Y ggrn:yl Al .0
%‘g{ﬁq of*an of &Qa?égq{#ltt%&gd;nq@& ur co&n%loundﬂ?%ea e
name: Hokusi de R150 manuf actured by Hokko Chem cal
I ndustry Co. , Ltd.], 0.5 part of polyvinyl alcohol,

5.0 rts | ycerjn, 0.02 part of a defoam ng
éﬂ@?‘ﬁl,pa%a‘hvoe%f%@%%r s of water. The pH of the above

I nk conposition was 6.20 dth ur f ace tensi on was
BRPRRTAGIAD MO BRI IR NSRBI Sr CRAE AN A RS
| npl ement The resulting mcrocapsul e pi gnent was

ntGamRRPFI L @The sane writing inplenent as in Exanpl e

5 to obtain an inner-wadding type witing inplenent
(narkiﬁgIE@ﬁFSible thermal discoloration aqueous ink

composition was obtained by mixing 25.0 parts of the
reversible thermal discoloration microcapsule pigment
prepared in Example 4 (colored yellow by cooling to -20°C
or lower beforehand), 0.5 part of hydroxyethylcellulose,
1.0 part of an organic nitrogen sulfur compound [trade
name: Hokuside NS manufactured by Hokko Chemical Industry
Co., Ltd.], 0.5 part of polyvinyl alcohol, 25.0 parts of
glycerin, 0.02 part of a defoaming agent, and 47.98 parts
of water.

The pH of the above ink composition was 6.20 and

the surface tension was 40.5 mN/m.

Preparation of Inner-Wadding Type Writing Implement

The resulting microcapsule pigment was contained in
the samé writing implement as in Example 4 to obtain an
inner-wadding type writing implement (marking pen).

Comparative Example 5
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Conparative Exanple 6 Preparation of Reversible
Thermal Discol orati on Aqueous | nk Conposition A

wo soensiskd e t hermal di scol orati on agueous i nk PCT/JP2009/054100

conposition was obtained by mxing 25.0 parts of
thereversible thermal discoloration mcrocapsul e
pi gnent prepared in Exanple 6 (col ored yell ow by
cooling to -200C or | ower beforehand), 0.5 part of
BYEp X1 by | o£ehb Vb PSED1 d . PhdAhA1 Obi B0 Db R0 &n Aqueous
n|trogen sul fur compound [trade nane: Hokustar

& £6i Hy Hokko Chemical Industry Co. Ltd.],
O 5 part of ponV|nyI al cohol, 25.0 parts of gl ycerin,

0.02 t. f gg a0
vvaterpa}{rhe&é 0 {e above fd}k c%%ogtﬁgr%éé?oﬁk

. f 0.5 f
# r@%&v@%%ﬁ A8 SEET RE B9 i ind 070 BFEEG bt (k6

[ d. th Pt
FrfrEhhee o el FESASPRL S b i
type MWItIn i npl ement  (narkin en) arative _
*d 71 pr Exaral e on 6?04:@9%?3? ing to -20°C or
scoloratlon Aqueous_ | nk CDHPOSItIOH A reversj bl e

?ﬂ\%‘?ﬁa‘l’eﬁ?%‘%}@‘bﬁibt B0 SREDLEE | RRALRRAY] G Hkose, 1.0

obt ai ned by m xing 25.0 parts of the
part of an organic nitrogen sulfur compound [trade name:

Hokuside R150 manufactured by Hokko Chemical Industry Co.,

Ltd.], 0.5 part of polyvinyl alcohol, 25.0 parts of
glycerin, 0.02 part of a defoaming agent, and 52.98 parts
of water.

The pH of the above ink composition was 6.20 and.

the surface tension was 40.5 mN/m.

Preparation of Inner-Wadding Type Writing Implement
The resulting microcapsule pigment was contained in
the same writing implement as in Example 5 to obtain an

inner-wadding type writing implement (marking pen).

Comparative Example 6
Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink

composition was obtained by mixing 25.0 parts of the
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reversi ble thermal discoloration mcrocapsul e pignent
prepared in Exanple 7 (colored blue by cooling to

wo 2006 78ss | ower beforehand), 0.5 part of PCT/JP2009/054100

hydr oxyet hyl cel l ul ose, 1.0 part of an organic nitrogen
sul fur conpound [trade name: Hokustar HP manuf act ur ed
by Hokko Chem cal Industry Co., Ltd.], 0.5 part of

pol yvi nyl al cohol, 25.0 parts of glycerin, 0.02 part

pévar §eb D8N RErmdE Wi s @5 B2 A8n PAL &Boipy@l & pidlién H
of the above ink conposition was 6.20 and the surface

ﬁrﬁéﬁé\fﬁl }A?I?]gﬁ’?aéﬁ)ie%\rve ﬁ‘t (%ﬁé’ﬁé&“ oM & $§’n860ﬁ/i9:‘ij§“ 9 -20°c

e resu ti ng m CTOC&pSU

QJ: gf@&?ér"‘@éf&%‘l’ié’ﬁcﬁ‘ﬁd b Ns the, sane P SOEN1 8Se,

npl'e 7 to obtaln an 1 nner-wa |ng ype writing

pég? £ 004 B8 R 51 scg?ora‘%ﬁ%a‘? [trade

S%OIU%? ?gtéaConﬁps 14 Ofla re\é%gé}lrbl!-lek]tcg (E cal ](I]n%ustry

n aqueous YRR t7ON Wag ob
Xin 0 ts of t verS| Ie t
& scofital | b S EatE b el talp?%"b%fa P50 SRR F
col ored plnk b I|n 20C or | ower
%QS?Ehland %, %a%%. 2 sr%?wy%q pPeRt A7 199 parts
part of an organlc nltrogen sul fur conpound [trade
Ahns2tepkusi de R 150 manuf actured by Hokko Chenica

I ndustr
%%e pH of the above ink composition was 6.20 and

the surface tension was 40.5 mN/m.

Preparation of Inner-Wadding Type Writing Implement
The resulting microcapsule pigment was contained in
the same writing implement as in Example 6 to obtain an

inner-wadding type writing implement (marking pen).

Comparative Example 7
Preparation of Reversible Thermal Discoloration Aqueous
Ink Composition

A reversible thermal discoloration aqueous ink
composition was obtained by mi#ing 25.0 parts of the
reversible thermal discoloration microcapsule pigment
prepared in Example 7 (colored blue by cooling to -20°C or
lower beforehand), 0.5 part of hydroxyethylcellulose, 1.0

part of an organic nitrogen sulfur compound [trade name:
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Co., Ltd.], 1.0 part of polyvinyl alcohol, 20.0 parts

of glycerin, 0.02 part of a defoam ng agent, and 67.48
w@b/s078$s wat er . The pH of the above ink conpospd¥/gr0mwas4100

6.10 and the surface tension was 40.5 mN'm

Preparation of Direct Liquid Type Witing | nplenent

The resulting m crocapsul e pi gnment was contained in

the sane witing inplenent as in Exanple 8 to obtain a

b eStard | it i dordd e MRk d reHdfifga e dus sy .,
the witing inplenent obtained in each of the above

RENP) 88, fsh e parsdl anpl@holt hed A |t dest
vvasnic)onduc{%j Vi brﬁl%ﬁ@qst Usi r?g t he \MlIﬁMng

%O EPENT ORI Ded | JF eac i RanrPRPRgshd, tdhd @1‘:’98 parts
hparative Exanples 1 to 7, a line having a | ength

égképwmas witten ten tines as ten lines on a
I ng paper. Its cap was fitted to the witing

I t L
(7D STl 0 SR 950 s 8y Y
n { at t t t d
oy iy avcf%r'%?r?soﬁomaﬁ Ao V8 264" om for 5 hour s
|n a vertical direction, a line having a | ength of 20

cmwas written ten times as ten lines on a witing

aper and the handMW|t|qg
reparation of Inner-Wadding Type Writing Implement

The resulting microcapsule pigment was contained in
10 the same writing impiement as in Example 7 to obtain an

inner-wadding type writing implement (marking pen).

Comparative Example 8

Preparation of Reversible Thermal Discoloration Aqueous
15 Ink Composition

A reversible thermal discoloration aqueous ink

composition wés obtained by mixing 10.0 parts of the

reversible thermal discoloration microcapsule pigment

prepared in Example 8 (colored pink by cooling to -20°C or
20 lower beforehand), 0.5 part of hydroxyethylcellulose, 1.0

part of an organic nitrogen sulfur compound [trade name:

Hokuside R-150 manufactured by Hokko Chemical Industry

Co., Ltd.], 1.0 part of polyvinyl alcohol, 20.0 parts of

glycerin, 0.02 part of a defoaming agent, and 67.48 parts

25 of water.
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conpared with the handwiting before the test. The
follow ng table shows the results of thewiting test.

wd Jadl@sss | The eval uation on the synbols in td@/trabloms4100

is as follows: O: faint and patchy parts are not
observed on the handwiting as conpared with the
initial one and it has the sanme color density as that
of the initial one; X : faint and patchy parts are
obser vetheatPH et sthe takgvevink mpmpas ittierharadvg tithg@nd
density is reduced as conpared with the initial
tlhassuyfadgi bgndben wiss ng0 eSaN/mo witing inplenents
prepared in Exanple 8 and Conparative Exanple 8 a line
having a length of 20 cmwas witten ten tinmes as ten
lines on a witing paper with each witing inplenent.

bteparpties &f tDEfed® LiGuiMd i TyPhg Wrptiaie tmpbéated©r
witing and it was allowed to stand in an erecting

state (fHe MEddltithd MiirRAPsuIRs gighnd) wils fatdined in
30 days for one witing inplenment or at 500C for 30

€RY Ss i alpt Beig Wbl Sfleh FPAEMBRNExHRST£38 1€ . oftdimea

having a length of 20 can was witten ten tines as ten
4 PESE ODi Gu i | &fﬁeirﬂ’g?‘pﬁﬁpf&ﬁeﬁge%mg; tadigy was
conpared wth the handwiting before the test.
Using the writing implement obtained in each of the

above Examples and Comparative Examples, the following

test was conducted.

Vibration Test

Using the writing implement obtained in each of
Examples 1 to 7 and Comparative Examples 1 to 7, a line
having a length of 20 cm was written ten times as ten
lines on a writing paper.

Its cap was fitted to the writing implement used
for writing and it was set on a shaker [recipro-shaker
manufactured by Taitec Corporation] in an erecting state
(the writing front part was upward). After vibration was
imparted at 284 rpm for 5 hours in a vertical direction,
a line having a length of 20 cm was written ten timeé as
ten lines on a writing paper and the handwriting was
compared with the handwriting before the test.

The‘following table shows the results of the
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The follow ng table shows the results of the witing
test. [Table 2 ] The evaluation on the synbols in the
wda zod/e078ss as follows: O: faint and patchy parrRc/ER@9/054100
not observed on the handwiting as conpared with the
initial one and it has the sane color density as that

of the initial one; X : faint and patchy parts are
observed at the start of witing and the handwiting
weleidy tssfeduced as conpared with the initial
density. Wiile the invention has been described in
detail mpg,d tjh reference to specific embodi ments
thereof, it will be apparent to ope skilled in the art

at vafious changggm pd nodifications diﬂﬁ‘e\éj'gﬂ\?éfégample

th el n wit hort e a¥al rom thal cont it
V¢ T

UULU\aH.& T y LNLBA4LL LA QHIIIL LAY

t here ifhi @ appl icat) & |i & haged pn 2 Japanege| 5 | 6

patent Rpplfi cayion Z2008-04930B fi[ed [on Febryuary

NO
Yiorati@oB, and. Japahese| Patlent plication No.

é 98- 19p42 E?Ie@ )ré\]ulcsl 2@, %O3,Xahla<th ¢ontprtq %
i rat ad b n

areonfl ara herdainlincornd  raolf ar
A A = | AT O LA~ A} LI T 110 T

L | SASABR= I == T CT CT CTT

Industrial Applicability The invention can provide a
reversi bl e thermal _ discol orati on aqueous ink

conposifHORWliydtich G fmbols in the table is as
follows:

O: faint and patchy parts are not observed on the
handwriting as compared with the initial one and it has
the same color density as that of the initial one;

X : faint and patchy parts are observed at the start of
writing and the handwriting density is reduced as

compared with the initial density.

Aging Test

Using each two writing implements prepared in
Example 8 and Comparative Example 8, a line having a
length of 20 cm was written ten times as ten lines on a
writing paper with each writing implement.

Its cap was fitted to the writing implement used
for writing and it was allowed to stand in an erecting
state (the writing front part was upward) at 25°C for 30

days for one writing implement or at 50°C for 30 days for
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wamob/armsng the reversi bl e thermal

suppressing the Iightening and deepeni ng of
handwiting at the tinme when a witing inplenment

aqueous ink conposition in the barrel is used, and
particul arly, which does not |ighten the col or of
handwiting with tine in an erecting state or does not
l'ighten the color of handwiting by the application of
YhOERLE ORr 2EihG ANAPPEMSAE ON PleBbafblr | I AEBLINEMATiIAS a
carried on in an erecting state, as_mei! as a witing
1 GRS ENTEHE 61 8 $08 $AIBLERdtén Wihddthd LS B Mes on a
set’CLAIM5S 1 . A reversible thernal discoloration

ogpQYsS , :
PELERHS pRbef SRGSLAL Rl GRELLEhS W Sipardd rith the
Mﬁé‘yglpﬂng LE¥SES' PhE E%‘% mal ~di scol orati on

I'on conpri

COMpos] sIng: an el ectron donative

col ori or i ¢ comouynd , .(B el ectrqn. ag ting
con‘pou%e a‘ﬂ%ﬂ(ﬂ“%?nﬁe%ggﬁ o#?‘r‘i)asd?(u vﬁﬁs&q-'aset%r hes a

te eratgre at which color reactions of the both
Whhbedds®dEcur, a pol ymer floccul ant,
[Table 2]
Comparative
Example
Example
8 8

25°C, 30 days @) X
Aging test

50°C, 30 days @) X

The evaluation on the symbols in the table is as
follows:
O: faint and patchy parts are not observed on the
handwriting as compared with the initial one and it has

the same color density as that of the initial one;

X : faint and patchy parts are observed at the start of

writing and the handwriting density is reduced as

compared with the initial density.

While the invention has been described in detail
and with reference to specific embodiments thereof, it
will be apparent to one skilled in the art that various

changes and modifications can be made therein without
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a conb-type pol yner di spersant having a carboxyl group
at the side chain, an organic nitrogen sul fur

woeEnwowess, and a water-soluble resin. 2 . The PCT/JP2009/054100

reversi bl e thermal discol oration aqueous ink
conmposition according to claim1, wherein the organic
nitrogen sul fur conpound is a conpound sel ected from
2- (4-thiazoyl) -benzim dazole, 2-

&é;bapemglafp&ﬁttwét bOdit dnd- HEHROt PSR £,

2-met hyl - 4-i sot hi azol i n-3-one, and 5-chloro-2 -nethyl

- 4- 1 sotf} 82 Al i3::06n gks pHed raS'J%lp%gl%% Btent

dl scol oration aqueous COI’TpOSI t1on acc Ing to

e On Bvo 2096 L5y 456 B oA B4 el ATD-S068,

yner “dirspers aV|ng a car group
to the Qrgani c ni fur | S fy o
508" Jepanatt G EEN Aot SRR T s AP S P T o
eo on accordl to c aim wherein
?% m%@ n%}éc%o%?lﬁ%’ht N S TR
of 3 to 7 The reversible thernal di scol orati on
LRCRERR 3 Hrd T Gccording to claim4 , which
uses a watersoluble resin soluble in the range wherein
the pH of the ink conpositionis from3 to 7 . 6 . The
reversible thermal discol orati on aqueous i nk

EedpotriabrhrRrEbRabhLED claim 5 , wherein the

wat er sol ubl e
The invention can provide a reversible thermal

discoloration aqueous ink composition which is capable of
suppressing the lightening and deepening of handwriting
at the time when a writing implement containing the
reversible thermal discoloration aqueous ink composition
in the barrel is used, and particularly, which does not
lighten the color of handwriting with time in an erecting
state or does not lighten the color of handwriting by the
application of vibration at transportation or at the time
when it is carried on in an erecting state, as well as a
writing implement using the same and a writing implement

set.
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resin is polyvinyl alcohol. 7 . The reversible thermal
di scol orati on aqueous ink conposition according to

WO 2089/M078s5, Wherein the saponification degree afct¥009/054100

pol yvi nyl alcohol is from70%to 89% 8 . The

‘reversible thermal discoloration aqueous ink

conposition according to any one of clains 5 to 7 ,

whi ch contains the water-soluble resin in an amount of
0.3 to 3.0%by mass. 9 . Theakmgersi ble therm

di scol orati on aqueous ink conposition according to any
one of clains 1 to 8 wherein the surface tension of
the ink conposition falls within the range of 25 to 45

mVm 10. A Vwrié\}é}%i't{% H er?r.gll&i&%?éd@éélo% RE R ink -

contai ning the reversi ol oration

aqueous, i sition according to any one of clains
ci&?%oﬁl?h&g %éa)lnlgngIg élar{r%' | eadi ng out the ink conposition
in the bq{ 11. The witing inplenment according to

plaim:ﬂf %ﬁérgin a rear portion of the pen body comes
1 ber bAoA AP A5 2B L I OB AT S e
S5 S S T L o], et
claim 10 or
composition comprising:
(A) an electron donative coloring organic
compound,
(B) an electron accepting compound, and
(C) a reaction medium which determines a
temperature at which color reactions éf the both
compounds occur,
a polymer flocculant,
a comb-type polymer dispersant having a carboxyl
group at the side chain,'

an organic nitrogen sulfur compound, and

a water-soluble resin.

2, The reversible thermal discoloration aqueous
ink composition according to claim 1, wherein the organic
nitrogen sulfur compound is a compound selected from 2-
(4—thiazoyl)—benzimidézole, 2-(thiocyanatomethylthio) -

1,3-benzothiazole, 2-methyl-4-isothiazolin-3-one, and 5-
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11, wherein the pen body is a marking pen.13. The
writing inplenment according to any one of clains 10 to

wd 2yoombviseh is equi pped with a frictional menberct/irko009/084100

witing inplement set conprising the witing inplenment
according to any one of clains 10 to 12 and a
frictional body.

chloro-2-methyl-4-isothiazolin-3-one.

3. The reversible thermal discoloration aqueous
ink composition according to claim 1 or 2, wherein the
mass ratio of the comb-type polymer dispersant having a
carboxyl group at the side chain to the organic nitrogen

sulfur compound is from 1:1 to 1:10.

4. The reversible thermal discoloration aqueous
ink composition according to claim 1, wherein the pH of

the ink composition falls within the range of 3 to 7.

5. The reversible thermal discoloration aqueous
ink composition according to claim 4, which uses a water-
soluble resin soluble in the range wherein the pH of the

ink composition is from 3 to 7.

6. The reversible thermal discoloration aqueous
ink composition according to claim 5, wherein the water-

soluble resin is polyvinyl alcohol.

7. The reversible thermal discoloration aqueous
ink composition according to claim 6, wherein the
saponification degree of the polyvinyl alcohol is from

70% to 89%.

74



10

15

20

25

WO 2009/107855 PCT/JP2009/054100

8. The reversible thermal discoloration aqueous
ink composition according to any one of claims 5 to 7,
which contains the water-soluble resin‘le an amdunt of

0.3 to 3.0% by mass.

9. The reversible thermal discoloration aqueous
ink composition according to any one of claims 1 to 8,
wherein the surface tension of the ink composition falls

within the range of 25 to 45 mN/m.

10. A writing implement equipped with a pen body
containing the reversible thermal discoloration aqueous
ink composition according to any one of claims 1 to 9 in
a barrel and leading out the ink composition in the

barrel.

11. The writing implement according to claim 10,
wherein a rear portion of the pen body comes into contact
with an ink occlusion body composed of a fiber collective
body contained in the barrel and the ink occlusion body

is impregnated with the ink composition.

12. The writing implement according to claim 10 or

11, wherein the pen body is a marking pen.
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13. The writing implement according to any one of
claims 10 to 12, which is equipped with a frictional

member.

14. A writing implement set comprising the writing

implement according to any one of claims 10 to 12 and a

frictional body.

76



