Description Title of the Invention: REVERSI BLY

THERMOCHROM C AQUEQUS | NK COVPCSI TI ON, AND 5 WRI TI NG | NSTRUVENT AND
VRl TI NG | NSTRUMENT SET EACH UTI LI ZI NG SAME Technical Field [0001]
10The present invention relates to a reversibly thernochrom ¢ agueous
ink conposition, and a writing instr nt and a witing instrunent
set each utilizing the sane. Backgr&ﬂaﬁ 2P [0002] 15H therto, there
i s disclosed an inner-wadding type witing instrument wherein an ink
occlusio oS gnated with a reversibly thernochrom c aqueous
i nk corrpgrs???%tr}ll g%{l&ﬁ)g of form ng handwiting whose col or tone

changes dependiBigVBRSBIHIHGRYR MIGARY INK (PRSI TIGN 2AND
axl e HodwWyRSPRNG ?NSTRUR@ENWAI@QNP@HNGINSTR@M}QQT@SEWECH OirYLIZING

t her nochr aqueous ink conposition solves a problem 20that a
reversi bléj)A ernmochrom ¢ m crocapsul e pignent is gradually
floccul ated and precipitated in the ink occlusion body owwng to a

differen in i,fic gravity between the reversibly thernochromc
m crocap:fﬁd%m égﬁéﬂt and a vehicle and hence handwiting is |ightened

or deeper@@lln col or depending on the state where a pen body is

downy\gr d (an iRyg ?%Vnﬁh%ﬁ%n?%%ﬁg\fn\?%ge\)%g%lg bR omi@idtkous ink

Specifically, it es t ICOr por at1 ng

wat er - so ICGE!P@SIE@%M@ Wﬂlf@%ﬁﬂ@ﬁ‘alﬁflem 06 atwetmmnstﬂén% Red e@%utlhzmg the same.
m crocapsul e p| grrent suspended in a | oose floccul ated state through a
| oose crﬁ L ggtlacti on of the polyner floccul ant. However,
al t hough 38" ble to suppress the floccul ati on and

sedi nent §0002 of the m crocapsul e pignent for a short period of tine

by | ZP§ or por ati T—ﬂthtegg Lﬁglle%@{]%lggeﬁ a(?lclﬁﬂé %éddng]tfﬁg v@it ngoﬁs!f}ugne;n? wherein an

conpletely suppress-t eni ng d dee
handwr i t imgocetustdndhada i enmrogmeﬁ@l mth aeeweem@b ¥i therg}mbwme agepys ink

bet veen hgn Hélﬁét?%ﬁﬁﬁlé'(ﬁ’f&hﬂ ﬁ&ncﬁﬂ‘?tlﬁ th%QbRJr@one%%ﬁﬁge%%ﬁéﬂdm ona

handwritipng 1s sonetinmes ene wth tinme in an erecting state or
handwr i t Ph@igi%n W@%@nﬂﬂ@w@ﬁ@falw PHe bappisee &g dritat QﬂcBm&tl‘i bn at
transport ati onTae aBdvel oeerbiblyethefigsthidmics @@dﬂsuﬂdc@ﬂposmoa;rso@sre@ Qtpr&ﬂem

Docuent BeF S e Y g %‘éﬁ%ﬁﬁ%ﬁgﬁ%ﬁ{éw&%ﬁ%mﬁ%ﬁﬁ% Bses AR e
I nvent i opracqmtatﬂdSn ltheeink [00€10gibn body owing to a difference in specific gravity between the
reversibly thermochromic microcapsule pigment and a vehicle and hence handwriting is
lightened or deepened in color depending on the state where a pen body is downward (an
inverted state) or upward (an erecting state). Specifically, it solves the problem by
25  incorporating a water-soluble polymer flocculant into the ink to make the microcapsule
pigment suspended in a loose flocculated state through a loose crosslinking action of the
polymer flocculant.
However, although it is possible to suppress the flocculation and sedimentation of
the microcapsule pigment for a short period of time by incorporating the polymer
30  flocculant, 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. Particularly, handwriting is sometimes lightened with time in an
erecting state or handwriting is sometimes lightened by the application of vibration at
transportation or at the time when it is carried on in an erecting state.
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The present invention provides a reversibly thernochrom ¢ aqueous ink
conposition which is capable of suppressing the |ightening and
deepening of handwiting at the tine when a witing instrunent
receiving the reversibly thernochrom ¢ aqueous ink conposition in the
axl e body _is ed, an rticul , whi ch does not |ighten the col or
of 10hand$?¢9€ﬁ§mﬂP?ﬁqﬂ?ﬁﬁ*ﬂﬁgégg ecting state or does not |ighten
the color of handwiting by the application of vibration at
transport@ation or..atrthe.time when it is carried on in an erecting
stat e, ass’j1 %y ;ﬂg e??%b instrument and witing instrunent set
usi ng t hePrsblems tha dmsInfventicak v Bglvehe Probl ems 15[ 0005] The
pr esegt iUM§ﬂtion intends to solve the above problens of the

convent i rever5|blﬁ t her mochr omi ¢ aqueous i nk conposition and
writing instrunltPressPhigverionsreidesmepversily thesmoghromicdiegus ink

rever si b|c)ﬁnipbahﬁﬁQhﬁ@lﬁs@:aﬁﬂﬂ'@@ﬁ@lpbfb‘ﬁ&ﬁ@fﬁé%ghtdnﬂfg SRR STiINGof MGk iting

|
¥ b ancihe Tt A8 & 55 ine Bt SR g (hE pery B ARk Rrsets aggeous ink
conposi t |compomtrpn irs theg 1o Hodydnuekieaid panti cldadyt, iwldelcdbes monlglae dri color of
COMDOHN ol Bl SHESHAOR, ACKERTENGE AU, 1A, 6oty PRSI oy

medi um whi'C rm nes era rea reactions
t he conpdheemplicgtign @ﬁw‘dbr(aapn eb@@nspoaatmrm at glpélmwizmtt igi¢asyied smitt an
havi ng Carlemy ktatd, Q4R2118 alviritinyl iHGnfiRdh A8d wifling sk infen et LGS Stk r
conmpound; and-a water-soluble resin. 25Further, it is preferred that
the organic nitrogen sul fur conpound is at Ieast one conpound
sel ect ed Mé@Rfért 8ol gihg ke Pobdinst i ng of 2-(4-thiazoyl)-benzi m dazol e,

(igi oct%(?qﬁt enet hyl t hi 0) - 1, 3- benzot hi azol e,

-178ot hi azol i n- 3-one, 5-chl oro- 2-

met hyl - 4- i sot hilhz pré¢senBingergiontittands theolveshe atatvie praflemef the chnvepgienal

|
Dyt SrREnTaR Rt RR. Sanbi he SRAUER Rl RS e
i nk corrp@gd,tth%tns,fmovldew FeVERSibAY thﬁﬁg@clmms: aqyequs mkapmph%tlwa@@nprwmg

sol ubl e R@sdrna watei@bmlaleeor@mﬂa sbIREntPIrRbrsite tﬁe@ﬂﬁo@l&@ﬁ@@ﬂidr@&p&@lb'p%gment
np% ara ge of 3 to at tkhe{surfacetensmn of t

it .“6% %anfgnw feP(F’Ff'ﬂ%ly QChyPMIeCqIPOSHIGIGOMPTISHIE: £/§Ieal1 ¢lggtron
I\/br eover dohdiihgmoba it orgmie bdmpouril; (B)) adﬁaecammactepmglcbﬁipbwﬁre rhd \(@p4 ei n

the 35 Bk Bt SHABCIN ST e 3GHSGHSd R SONDASE L Ol bl 888 e

in an axlre onprisest a pen eﬁ/ rvering
COMpoSsi tpmnpomﬁrms(é\)a@nkiéBbodw Féamb tipe polynparelispersant halvang qaﬂmwaanoupmm

of the pegg sf‘?l@@ iGOESorbal; f’nﬁﬂagclz‘&ﬁlﬁ.g‘clﬁ)ﬁlt% d; %fl%ﬁit%;g

containing a er asseé Ive e ax the i nk
occl4Bi on body Fugth?rnﬁri%@w&r@é thitithe erganic prregsmsBdit q%rwomﬁa% atrleast o

?ﬁdy| IE aorﬁpmmm&ﬂ el Yhe gioa c@nsﬁstmgtomr(althmmpbeﬂz&nmmedr.d and
e | 1Ke.

wr ti ng (hisevenpemelbyineBhieorgiPHE G PRCPRO o <hloro-2-

fricti onaletibddyisothiazblimGtaepthat the masy extiol afiihd €806 Type polymer Hispersanis ent
inventio lelug i 1
et TR 5oy T BN SO R AR g 11
deephi nd:16f thatithewH of tnhg nllommpq@am falls withip a sahgeot hies?, ahaéiheewatém
writing papbet é%??s%oﬂ{bl&%éﬁ ¢ f1Pof ihd lim@&ulﬁ![g)smﬁl 504 fAthBfa ﬂaﬁg@wz tdng

wth tinme in an erecting state or no | eni.ng the col or
that the surface tenswr? of the ink composmongfahs w1thlgn a range of 25 to 45 mN/m, and

the like.
Moreover, the present invention provides a writing instrument wherein the

35  reversibly thermochromic aqueous ink composition is received in an axle body and which
comprises a pen body delivering the ink composition in the axle body.
Also, it is preferred that the rear end of the pen body comes into contact with an
ink occlusion body containing a fiber assembly received in the axle body and the ink
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handwiting by the application of vibration at transportation or at
the tine when it is carried, as well as a witing instrunment and
witing instrunment set using the same. 15Brief Description of the
Drawi ngs [0007] [FIG 1] FIG 1 is an illustrative drawing showi ng a

02O SRS ol SRS RS BRSPS By 0 masing
i |l ust r atpex dody, vt mdristhanal n@nﬂpedissxmridﬁctaah@ﬁleﬂﬂﬂtravi or of a heat- 20
decol oring type,[fyaok tth%’ E%e?&ftﬁl@:ﬁ @%x@vﬂe%%ﬁ h&r&h&ﬁ?&k rr%ﬁ\ﬂn@g

acolor-rrermrg propert I's an | strative
showi ng &gt By W@W%’élﬁa@iﬁ?ﬁ?na&)b%}’ heat-col oring type reversibly
ther mpchrom ¢ m crocapsul e pi gnents. [FIG 4] FIG 4 is an

illustratjye dr showi ng one exanple of the witing instrument
25accor di °RS&f?1}?e{]§?IEg°@nt invention. [FIG 5] FIG 5 is an

i Il ustraffaos]drawi ng show ng anot her exanple of the witing

st runent. acogs g Gt AFioRCES B id MENL AR, oLl B R o e 2N

illustrative dra TTF
instr urrenomaca:mmwh@htlacamb eprfsupmessingiibe lgbtnmngenéﬁmnmmfémﬂdwntmg

Car ryg ng aﬂ&'{oa&ﬁﬂaﬂ? Vv‘?l'ﬁbh 88s & OQQ8Lnt writing pe'r:fo"nﬁﬁmce%ﬁlﬁﬁl ﬁéh@ﬂemng the

characteristic I n col or, density-tenperature g ve, of reversibly

t her nochfoRF ef asdpaiing;vgih (e in %‘éer&%tg’fgrﬁtﬁéﬁr ng bghtepingth 3200%??%{ col or
dﬁnSI L y hﬁthAﬂgaq; 188 abﬁl@caﬁgﬁi bf ailbﬁa.tia»ﬁ(it tragspbeaiE e dutle: firde plheh itdsl on
the absci ssa c t he col or densi ue rature
change pfUgrdssae g"fsg’n 1[}H%11§Wtaﬂgrvgtq€1pgmgng§s§t[ gi%&fﬁ The

density at a tenperature t4 at which a conpl etely decolored state is

aCh'fé’edB%%fg%écg&%%ﬂHe%@M to as "conplete decoloring

t enper at ure W ng the density at aterrperaturetS
at whi ch[@¥dbl oring starts (hereinafter, referred to as "decol oring

starti ng[RieTREFaS. Ulrﬁ ‘ah; 1Il&ﬂaﬁv@dﬂ%ﬁ'§ s ﬂglska%réﬂﬁﬁ%hé/w@toféh heat-
terrperat at whi ch starts ﬁg |nafter referred to as

re.t O orin
" Gol or | nECeOHHig Ee TR AP R AARBO R ST SO RBBIER T hovi ng the
g§23| '\[/gdﬁHCﬁ?]eIErG;ﬁ ??ﬂﬁﬂuﬁtrﬁtlﬂé dﬁWhgz&hoan@g)arﬂiseélefaﬁoncbbmm cftadieat-i S
ool ot drey e ety Herma o SRR B Sef b asslermemon

regl on bptopesn t he aforenentioned ti and t4 V\/ner ein both phases of

the col o qu} §LP| 3. %qﬁﬁs‘ﬁlaﬂgggra%ﬁés adiscol% %h Pehay@dibidifat-

tenperat rer evveent has a large difference in
t he 10coP@PTI%W§Pﬁ?VGF%}b]é( tb%ﬁlchlfml&ml?r\%aﬂﬁﬁﬁsﬁgméﬁténtl on tenperature

region. [FIG. 4] Ficur4 Ban illbdhativ e agtinddhothifs bhd\ekaggdeBNihe Briting iAstrument
rreasure shom}@gt()at%ntrast .of nﬁj scol oration, and the hysteresis wdth

passi-hg 4P FPHAFY PBYHWENOf the |ine segment EF (the Iength of
the Ii ne[ﬁ@gﬁpEIG HGsian ilksGativg drasvieg shenprg aiather evmniph aftioavivriging he
degree of rred to as "hysteresis width
AH"). A i I?‘Elitl—?%%r ung]@éﬁ% ﬁr%gén? 1h(%el:ltg%rgsence of only one specified
stat e of [Klwe6bBIG %maneléusbl@f:w draziieg soveng enctwesrmpleg thweHng

ordi nary; rfsﬁ{ﬁﬁl@% H5:8id; @ rebooh 4864 value facilitates retention
of e3ach state ore Or ter di scoloration. [0009]
Embodiments for Carrying Out the Invention

[0008]
First, a hysteresis characteristic in a color density-temperature curve of the

reversibly thermochromic composition will be described.

35 In FIG. 2, the color density is plotted on the ordinate and the temperature is
plotted on the abscissa. A change in the color density due to a temperature change
progresses along the arrow. Here, A is a point showing the density at a temperature t4 at
which a completely decolored state is achieved (hereinafter, referred to as “complete
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The col oring agent contained in the above ink conposition of the
present 20invention is a mcrocapsule pignment containing in a

m crocapsul e a reversibly thernochrom ¢ conposition which is

decol ored by heating and contains at |east essential three conponents

of (A an,electron donati,g,col or.ing organi ¢ compound, (B) an X
ol et 1 on Secebpnt KBRS Sribties ewiiabe Ao Hagn SHagiFLre b at which
det er m nekcalotiagperta (hereinafterwdferredolas Fd¢cebeinganstihe tangenattitee); C is a point

conponent s%ogvﬁl%tﬁg Qeﬁs@%}r ag %Q&n%%?rgéfés s tapﬁrhfcﬁ\égtoﬁ)rllglsﬁagﬁs R@%rﬁfrﬁ%ﬁgro Wrred to as

conposi ti on, There na roned reversi i nrom ¢
conposi t i caprigestriinggniperalme); gud D4y 9 @oind Fhapvigg thiduagity sfa Bmpe2089 8, at

and tBe le!ﬁaaa%aﬁple@él¥tcaﬁ§§a HAY S shivéd tﬁe%igafé?,rﬁ@felfedﬁeqp@édxﬁn@)et@%omng
di scolor wth a predetermned tenperature (discoloration poi as a
bor der; i®MBFEWES A decol ored state in a tenperature region equal to

or dhi ghelr t hgn THeealistokafi® Rinperat@e irgliotds a&eﬂb@ﬁrﬂemg%@?me@@lﬁsi de
an a Co re St at I N t erat ur regl e al,to or 0 r a
the di scorrmentsheids eyt ot optibe Saott o Ao gReiirsd dfR e
ft ate oI cobreisth a:pdltksttanpaa’alse regin lmauwclara_b otz entiicl Bas anlaegel diffdﬁeﬁeari? the
enpepa I : : : I1e a neat Or
col df?lecgégoérdgggfl@?s g%%%ﬁwfh%%ggéﬁlféﬁg%%gﬁnet urn(r;l;l tt@f% t he
state shown i n Rukéen Sfplinessegmen B Mpashr LB EQIYBNAS t he
_hga£ eIo ; t _cepslcdwr%%neIaﬁa/ﬁﬁ;hyisztfréta%&gﬁﬂ?&.egiﬁgﬁlrrxaygﬂlﬁﬁﬁdcg% ?gﬂ 8f @ iliRe Wthdht
| | L= . . . .
Mbr eover ,Eﬁ%@n%tgﬁfgé eﬂ@&ﬂhﬁﬁ 1&%2&3 ﬁ?éel)BPﬂ%%‘Fﬁ W%/SN‘ ehoing i a
| ar ge hyskegree sf hyatrasia Clicveinaftércrefdidd to ag ;hﬁtéi&@ wic'étl; ME%.CH é;ﬂﬂlhAH value
JP-B:4-17454 JP-A- 7- 179777, P- A 7 P, A- 8- a e
koL na Ry i BiESched At pe Shecielrshie Plms Roii \etes et A arlr
cont ai ni dégcoloratpnrin @an ecdipanyl temperatues mgiinb| 4 largres Howhrediatititateamptesiion ofh

whi ch di %ﬁéﬂﬁétﬁbEfcﬁ‘@BP @ diQUiatidh, Whi ch the shape of a curve

plotting a change in color density with a tenperature change is

| argel y 99¥%r ent between the case where the tenperature is 5

el evat ed from TheeuictiaEReémicehRiredde tfabbheintt cdefloskdhicPihd geRar at ure
e case. where erature is | ower from [

regi and tE the te &i abhl gh
t onpd at HHELPHYE I RRAPEIS P EPHANTIS P ATC PTG P EYETSP Y ever se.
and whi ckhamasclromid cormpesitioywhich eddcplonéd by haltiap add stmtims ianleastlessential

t t ' | . L0
tonper at LrEe (b SHEnBBITA) B iy PWEand B10kE EAR. Erindifluntib M clctron
equal t oaefepting pempeungrand{E) e aegstion medoue vhichrdetaymiraspctemperagir¢ ayhich

a_speci fE@l@r%&E@&{s%%@enrtﬁgb&ﬁp&?enhedm%ét(ﬂjS‘Cd’uﬁgi on between t2 and
t3 (a substantial two p etentioh’'tenperature region)] .(see FIG

2). 40011] As therwgeréﬂﬁigwrr@e@rremm spmnpé}iwac}uh%wey %%m&agp@qddﬁvembly

havi ng atieehechromiDEsm Rrsitiesdescives iid I8l4 v44me, e Bef f-ag 707 ¢PIB-1-29398,
functioned {or th

. tenti f, . at 5 i t
G 1y 1 R e ks PabEPERE R Fieh) bemct e onositigRh AisP oL b g
t enper at predetefinined denparpereafdiscel codticai poéd) aad yorder; & shoes aslecolaredstate in a
district o i. f . . fer -
T8 " ot ekl B «Gpr pEnEARRRUR I%ﬁlg*%‘&qnﬁ%@’eﬁ HaPlpeiut
t enplt at side andia eeloged: siatp ét atamperaytediesied cva i o logter dival the digeoloration

gener at egoiph 4thh [Bwf téinﬁ&faﬂﬂé‘kid'@ogddg(éhe §p9§cﬁﬁd| st oP@BbbRdsted s SEsdbmRe 2
hair dryer, 200f 45 to 95C

|.e.,,ara%8e . pref rablel?,SO to,QOé:,hgnd

nmore pr e?@"&l’i?‘kﬁt%‘@ NOTEHAYARPPEFEEE F5R e afey SipiTds MAERINEG WIED &,

[0012]  heat or célaMRESBALS fOif e(:jy@ﬂ@d@b | ingahpsaiei apflict bat femms)fbemlb state’Showhn B
| € el,ow S el ect

and (O |1 ..be_exenpl | f ci.fically. 25As. an Q
donat | holEFUPENISBPRaHirk el S aPRiGoR 5T ieeatit AR SmaFd hana
presk¥nt propenty thmha hirsteresis vagthibe retetmalosreall G Felnpl 1Y) ke d’IGhi hal i des,
phenyl i nﬂ)‘blll’ﬂ pht hal i des, indolyl phthalides, diphenyl nethane
Moreover, there can be applied a microcapsule pigment which shows a large

hysteresis characteristic (AHg = 8 to 50°C), as described in JP-B-4-17154, JP-A-7-179777,
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3, 6-di phenyl am nof | uoran; 3, 6-di net hoxyfluoran; 3

, 6-di - n- but oxyfl uoran; 2-nethyl-6-(Nethyl-N-p-tolylamno)fluoran; 3
- chl or o- 6- cycl ohexyl am nof | uoran; 2-nethyl - 6-cycl ohexyl am nof | uor an;
52-(2-chl oroam' no) 6- di butyI am nof | uor an;

2-(2- chI

2-(3-tri f 1‘16 # %3 3%8?6’ %‘)(CL@S Of l uo diallﬁgﬁ' %%colormg type microcapsule

2- (N- et mlglanmtls Wmalmﬁlg, Nin etrhigtochpqug, @IIWGamblrydhlérmmhmmlc to@position which

- di met hy
102- chi Oacgﬁ:oﬂir?{rﬁéi{-@g‘rgllﬂfe: luﬁ amthe l‘fage of a curve plotting a change in color density

2-ani | i no¥ith W{&t@@h@g@qsé@%ﬁlﬁ@‘p&@eﬁwm the case where the temperature is

g an: 511 n%i&raf@tﬁbfﬁa@o\dlterﬁt %H@Yé st Bﬂfhle dacaldration temperature region and the case
xyl i di i e

1, 2-benz n\ghea? ﬂ%ﬁﬁgﬁ%&f }Sdg%fls%g]tﬂ Tom alﬂjghelcemperature side of the discoloration
151 2- bertzmferafNreetelgidn-iNrewoizy tiyd avhichdiat b eoloamemory property of a colored state in

% (23 E)enZ aQOWﬁé&é{eug%%(ﬁwwuﬁﬁo% nem%e comp eé?_ﬁlgljl%g gerz]nzperature r# d) ora

(2,3 -d) Wﬁ@lﬂi‘edlstﬁéeslal_ Biqnnqra@mb@gmfaqu@lrtp OBthb an the complete

2-(dpgth
[ 5H %?) b%ﬁ%ﬁ?@ano(ﬁe %@Jefmgﬁ%%b 1nf1ﬂed| nepé[Ild u§é31‘e§R)nl [géerggezr%mlrjer{g lon

- one: wesh wndﬁ R %@ﬁ? inldyroghpss rFngoR W%ﬁ ragig}§ee- Féb. £h

[5H (1) be{omqurano(Z 3 - g) pyrimdine-5,1"(3 "' I—I)lsobenzofuran] 3

- one; - -but ﬁ%?f'ﬂ diethlamno 4rreth iro

[ 5H (1) benzopy 8 %v%r )s% PHEOBICCOmPPFILPT] B]B&"i‘zc(? (Hrlﬁ oy

-one; 25%r¢mity rspémﬁgdlhzmand))eeﬁﬁe(:ﬂw@y fiyictibhdd-famibleaatenti)n 4f codortshows i am
S5H €1 (o)

[Onelé 2> é(gaq&g@?a@aq ? wﬁgg%b%? X%&%glﬁ% &&%}ﬁ&%%ﬁ%g

[ 5H ( 1) @iyﬁetmav( @tesnperfgwhtm ¢rdy 51 4 freezer, H)qufg distrirtodrtblikg ie.,

- one; a(ran fhmwwﬁi’atﬂm}aaom@pﬁ@%& x%nfe;preﬂ%m& =F R b3t hRP®d - 3
yl)-4,5, 3. 0tetrachl oro halid

( 2. et ho )ggmﬂleéﬁ dach lg&t%ﬁﬁ‘@ 54 lga temperature obtained from frictional heat
- (1- et hy keierated hythi afiliefioRal \hbjly 4r & fomiliar heiting®bdp surfhhis h&iahdﬁ’yer i.e., aradge

- (2-gt hoxy44; di

o 3 LR NS oS A PN i e
44- (di metdlvaivd toc0-12-188PGy | pheny11-3 - (1 -ethyl-2-nethyl- 1H-indol-3
-yl -1 (g@@ sobenzof ur an; 3',6"-bis

[ pheny1( rre XZ phenyeani n f]1 spiro LI sobenzof ur ane- 1é3|—|) , 9 -

[ 91- 1] xant hen] gmpgH@ds of each component of the components (A), (B) and (C) will be

exemplified below spec:1ﬁcally.

25 As an electron donating coloring organic compound that is the component (A) of
the present invention, there may be mentioned diphenylmethane phthalides, phenylindolyl
phthalides, indolyl phthalides, diphenylmethane azaphthalides, phenylindolyl
azaphthalides, fluorans, styrylquinolines, diazarhodamine lactones, and the like.

Examples of these compounds are shown below.

30 There can be mentioned: 3,3-bis(p-dimethylaminophenyl)-6-

dimethylaminophthalide;
3-(4-diethylaminophenyl)-3-(1-ethyl-2-methylindol-3-yl)phthalide;
3,3-bis(1-n-butyl-2-methylindol-3-yl)phthalide;
3,3-bis(2-ethoxy-4-diethylaminophenyl)-4-azaphthalide;

35 3-[2-ethoxy-4-(N-ethylanilino)phenyl]-3-(1-ethyl-2-methylindol-3-yl)-4-
azaphthalide;

3,6-diphenylaminofluoran;
3,6-dimethoxyfluoran;



3', 6" -bis[phenyl(3-nethyl phenyBam no]-spiro[isobenzofurane-1(3H), 91-
[ 9H] xant hen- 3- one; and

3', 6" -Dbi s[phenyl(3-ethyl phenyeam nol - spi ro[i sobenzof urane-1(3H), 91-
[ 9H] xant hen] - 3-one. 5Additional |y, pyridines, quinazolines and

bi squi nazol i nes, ¢o unds,. which are effective for producing

fl uor escent yelgl=§iﬂ‘qg'gjlﬁt@8’ﬂ(’:‘8faé’f s, are nentioned and 412, 6-bi s( 2-

et hoxypheny1l) - £2-methiytHorNERhN-Ni-predliintirey)fesren;am ne can be
exenmplified. [0Q As epting conpound of the
conmponent (B) ?@h@ﬁf&@glﬁ&yT%ﬁ#ﬁ@%%%’on, there may be nentioned a
group of conpouhtsthykéreyglohnxgeminedlugrant on, a group of pseudo-acidic
conpoygnds (a 9rﬂ@ctﬁ&ro%ﬂﬁ%@@ﬁm%&xﬁfﬁoﬁﬁ&aﬂm acid but acting as acid

in the conpositjon to causé col or. devel opfrent of the conponent (A)),
a group of conpotmetdorayiling)-arddr PEHapHAORRY t he | ke. Exanpl es of

thF cgrrpo:mds I‘m(/j-ﬂﬂl@ﬁnﬁahﬁaﬁiIjmbpﬁmibthjlr‘[_ﬁlhﬂﬁﬂlgaﬁﬂplphenol S anﬂ 15
pol yphenol s as ounds .havi a ol.i dr group, those
further having %@%ﬁ@ﬁ%gﬂ?)"@'glgﬁﬂﬁ'gﬁgﬁ"tgﬁrwmﬁﬁﬁ%b@’ an aryl group,
an acyl group, lghdah#tbyly@-dretigisghingfloogan; a car boxy group and an ester

or agpde t her eof 110k -ﬁ&?ﬁ%&e&&%n%%{##i s- or trisphenols, and

phenol - al dehyde condensed “resi ns: ) ’on, the conpounds may be
metal salts of Z#ulispydvecthesedisedasmefseistds havi ng a phenolic

hydroxyl group.2.£8li@034hethiies-ARaYuty1smBXATRIES are shown bel ow.
There may be tertiary-butyl cat echol,

ntioned_phepal , o-cresol
nonyl phenol , ﬁ%ﬂ%@}%ﬁ@lﬁ@ﬁé@é@%ﬁ@ﬂ&?@nh- st earyl phenol ,
p- chl or ophenol ,1,pbéizmérdpieylaminodpbany| phenol , n-butyl

I e Ok oD AR o5l . dodcy

4, 4- gi h)(/d1r ﬁxgdilp?Tbm@-@erfﬂIbé:N-isoﬂniyimin@)ﬂi@mn?xyphenyl ) et hane,

2, 2- bi s(4- hydr exp-.3= | ae i s(4-

hydr oxyphenyl )2u‘ flﬁaﬂ;ﬁﬁﬁfgpcﬁgg%y%%ﬁ S 41fl-_n}g1’3/dr px')ﬁa_henyl ) et hane,

1, 1-bi s(4- hydsB¥9lSRetyagnzeryiere(g odparmidine-5,1(3"H)isobenzofuran]-3-one;

1, 1- bi s(4- hydr oxppgNNhimod-3oRlidIy1BheRMaemethy LsgHo 441 )benzopyrano(2,3-

hyd henyl).-n- hexane.. 1. 1-bi s(4-hyd heny1)- n-hept ane,

L SR ahirn ooy yisotstcugamne; Yoy - n-heptant

1, 1- bi s( 4- hydr @x@phduysiamino)Saiie; butyldmixiod @dmbthsi-spise B Henropeani(z3-
1, 1- bis(4- ) < ,

1, 1- bi ;?%ﬁﬁﬁg%ﬁgﬂﬁﬂﬁﬁﬁﬂﬁi@% 2, 2- bi s(4-

hydr oxyphenyl ) B tianézutﬂamm@i)@(éiﬁbﬂmmwenywbsmsﬂ[SIrlr(&)lheamyé@noaﬁ-

2, 2- bi ot ,
2. 2. bl o B e e, 2. 2.

h fl - .

hydreXypheny1) 2ridhe @gﬁggz&;@ggoﬁ:ﬁ?ﬂﬁ@%@ﬁeﬁw 1Pt Alne.
35Al t hougrgbtgllrf]@ 9@%@;3{1@ inlﬁaﬁlecsg[rmqh ﬁgblbhggdmg?pgm_epol i ¢ hydroxyl

roup can exhifit,. effective therr i.scol or
oroup can exhi Bl i Re R SR T Ve
al i phat i @)mainbidingts, £(2ad)-debtrasoiurgnlF3-one;2 to 5 carbon at ons,
car boxylic aci t il ofql i
sal t sx%/hler eof I gé@%h%hdﬁ@g@gﬁlgﬁ%ﬁ%ﬂg@? ] 15@@%@&@@@@@&3%&1}},@.
| i ke3Gray tasechloraphtifalides] Furthernore, there can be also applied a
heat - col ori ng 9}(Ef‘etﬁﬂx?_fﬂﬁéﬂ%ﬂéxﬁi&bﬂé@[bb-?P@ﬂﬁ}'ﬁﬁ%éiﬂylﬁdbﬁg%ﬂﬁhglaﬁ-

ion using a specific a

t her nochrom ¢ conposi koxyphenol conpound
havi ng atqtiaﬁ]é]&FoP{g‘B’*ag‘Fiﬁ;nched al kyl group having 3 to 18 carbon atons
(JP-A-11- 129623p.ctldvxypdictiytahindpienyDertiopentglc2-chetistl@idol-3-y1)-4,5,6,7-

(JP-A-2001- 10573 .g gallic acid ester (JP-A-2003-253149), or the
i ke as ?%@%@Péoé%%ﬂig%’ccepti ng conpound (see FIG 3). [0016] 10The

conpent (C) wWSi&htétsachlorededi(dimetbylammo)tZi-mbthy pheng]-BH) -dtnd iz methah
el ectron 1ﬁ%ﬂﬂ&ﬂ-ﬁ?l)ﬂ'@H?—?s%ﬁQﬁﬂo’?&aﬁ;eaCt ion between the above conponents
3',6'-bis[phenyl(2-methylphenyl)amino]-spiro[isobenzofurane-1(3H),%'-
[9H]xanthen]-3-one;




15 by m xed with the above conponents (A) and (B), which discolors
with showng a | arge hysteresis characteristic with regard to a col or
density-tenperature curve (characteristic that a curve plotting a
change in color density with a tenperature change is different

bet ween the case whe rature i s cha ed froma r.,
tenperature sideff &’%ﬁil)gﬁe EHJ\?F‘ YRIDOLFRjEe %ngl’czﬂ r%%?éL.@m’e?'e t he
t enper at UdEl[xantlednadrgeel schdom a hi gher 20t enperature side to a | ower
tenperature si ) 1:1NG_a- hrom c
composi t on hanﬁgblkﬁvgéﬁﬁfﬂtﬁx%%ﬁﬂia%%@% it Pt AT e

(mel ting BB ebngoi nt) ranging from5C to | ess than 50C.

Speci &i cal Iy, fQuaig%aMR! SyridiR&! Guindblies é&ﬁaﬂscﬁuﬁ&'bﬁﬁé‘syéoh?poﬁﬁﬂsd viRdtehre

‘
containin a substltuted aronaflc rlng e nol ecul e an ester Of a
car boxy| i GIe5@Y o8 Frreicet oA ceyahav e tdeplogs. mmeetl?nm%ﬁ GrhRis(2-

25al i phatdtox3bbalyo}-4-pamiingl] 10 Nodintettidbaabioaniak @4 be axdmaslifpdy| i ¢ aci d
ester Corﬁ]&rg ng a cyclohexyl group in the nolecule, an ester of a
[

fatty ac ving 6 or nore carbon atons with an unsubstituted
aromat i ¢ al cohdis the efzhtronm bocepting strepountl of thieaddnypomentd B) af thegor8seat nor e

b t .
G catBoxy hrepithy deft ik RCAGH et BARL o ohitihas BRAERREIp Rk pliton, s group
al cohol , Qi mmﬁI@;ﬂCICBﬁ: pempeunsls (mggpup lof s@rémlmdé whidriarg @@WCl@lhﬂtrﬁ&tlég as acid

di l auryl 1ﬁ%e%hﬁ)osﬁi'omf6 eis¥ Icoﬁﬁluwetl@pméht%ﬁaelcoﬁﬂbaah%)}ﬂh%&&ﬁfa&i
adi pate, trilau tr| rIStgcgqnfi stearln di nyristin,
i

di st ear i rFOTPOBY ha"mg electjon vg like.f atty acid ester corrpound
obt ai ned from mmpi@mm@cmmmhﬁﬂhaﬁn@hﬂmb ph@wn n@h&leqnormphenols and

event RunBEPRIERAT Bor aROReS iRl a Bpulis b TR bt
from 17 tsobtiBuanisimbrasainciiey] lgmlmoamarybgtoapmﬁacm gIroup; geaikqucaibom]cgrom,

n-heptyl g nﬁ;‘e?;?g &T@.g)daéﬁrhnaésfeﬁ’ BAkhfde r@&P‘ }5# 4 ﬁalﬁgérfjgj&ﬁ]}{ | 9 tid-PerlPhbibis,

16 even-nu carbon atons are a

Speci f i cdnfl phenoralds Yi@?y"@éle%@ﬁﬁ%‘%ﬁedn ﬁ%‘é‘ﬁﬁ:&‘@%é‘}*ﬂp%@ﬁé@%’ benetal spis pf

butyr at e thd iRt AdeLIbed Rbfpbaid halimd RAReNbli CIRRESAN §roup: t I i decyl
capr &ﬁﬁentadecyl caproate, nnonyl caprylate, n-undecyl
caprg éo tridecyl caprylate, n-pentadecyl caprylate, n-heptyl
caprat e, n-nonyhecpgrifa¢ examplesadechdwicbgowt e, n-tri decyl caprate,

abrat o, unoabsfe iy PORRbHn HEANS-ofbs i Rl B & ol dphenol, o

n- pentyl onvipl@n@k a-dodedydpheppl, mateacylphenol, m—ﬁdwybphm,u psbromwphanalnerecy |
nyri st at ?herﬁr‘lé}ﬁe‘n@?ﬁyﬂ _‘]ﬂyﬂ h?&r@iﬁaen@oa‘?@ 'ﬁt 11 ydPkehad e, rébopﬁﬁ‘tdddecyl

pal mt at nony

pal % at 63114’f¢»t2r£ aﬁéfirﬁwﬂf&maheawpmﬁ% ﬁt“a wpxbcgplm ﬁ%ugfon% Iabhip(4-

st ear at ehydtoﬂf/\ﬂﬁ(ﬁyl)etﬁﬁ@?Q?I—Bls(mhytdhb}ée@&ﬁetﬁﬂpﬁdrﬁl)pmp@nfEblilst(&deCyg |
Stearate on cQs C |1 C oat.e ridec

ei cosanod ‘ér Wqﬁgﬁﬁﬂﬂﬁgi‘/ﬂ é}eggt g’ﬁobé?(g%yﬁr(%‘é'ﬂ% ®8ﬁjgﬂ%ttlel bﬁg{ndecyly
behenat e hydrokyplatagi3- -hethyliattae, biebis(4gedtegploanyl i hetatl propfii) 13} bidd-

{ gtealkegfgﬁ efﬁ Pﬁvtneﬁe)ééﬁé %F%xs@@ﬁg&gxﬁeﬂﬂ rﬁ"ﬁeg»tega%r Pe rbléth%%rdx%henyl)
3- de’t%mon@ctmdbémwydmmb)nm@an& hh@&{éﬁdd@xmhwbétdme 1,1-

5- undecapanenydodAtRaaNantdctaiofa0atang ardin @@ﬂ@ih&aﬁ@d@&@me

A e L P T
FZ) pent adag@Befthenih-400EAGERANAEE, 2$rs(mn?&egmng1)hé&ﬂnmmﬁambls(4-
Faﬁ'rSﬁzaﬂaﬁa@%@aﬁéﬁese%?fn%eahdir%ﬁoﬁfﬂpér RS od ar vl al kyl
ket odfes havi ngAfthoughlthe abodddesarberhcommmed having aghendlor hyslxa@mp kesip can
n- oct adeganppReNPfe % BRRLALRSANARAG ONEctGHE¥ 4RO ANRRAE BQBGEd from

aromatic carboxylic acids, aliphatic carboxylic acids having from 2 to 5 carbon atoms,




[0019] As the ethers, aliphatic ethers having 10 or nore carbon atons
in total are effective and there may be nentioned di pentyl ether,

di hexyl ether, diheptyl ether, dioctyl ether, dinonyl ether, didecyl
et her, diundecyl et her, didodecyl ether, ditridecyl ether,

35di t et r adecyl ..et her nta Cc i hexa

SRR A I R A PR TR T AP PRY
et her, dddemiclmdi(ﬁérlmlmmyteoétahértheIﬁkardagcbmmﬂ:dol di ret hyl et her,
decanedlﬁlg ]et hyl ether, and undecanedi ol diethyl ether. As
the al co Ps al i phatic m)nohydrl c saturated al cohols having 10 or
nore car bon at divisthgireonss thererqapdeaing applieda heaf-coloringhypeonicgowpeyle pigment

?let(‘.:(rjgglec ﬁéﬂgﬁgﬁia%\ﬁéﬁiﬂ tléggﬁﬁﬁﬁ&m@b&ﬁﬁéﬁﬁté&ﬂ %dn‘i?é’&’ lc'fﬂccéﬂa&l henol
* aving € SHERT, Ori’rr%ggﬁ) ianen ﬁaveﬁ%ls‘ &@s%qgmaﬁ@ St aetl

al cohol , GEPRYR
the aci d 29628sa spdaai@hymyxmmamd RS (Jexemamdemmpd galtieraeld ester (JP-

i docandh?Al 2R PPh G e e RO SR R AR s ik 0. 55

docosanartPdEs] [ 0020] I n addition, as t he above conponent
1 3E A 2006. 1905 SRRBERMRE) Stiche o tloRh Gl bR flriibly lagiklabed

())"- (Crecfropndanating @Q@Pceepm;(m@;lm petmeen[f Ve sompprants (h)Red (B) ina

repr esents§e@ﬁéw&h@ﬁmtr@§b@ kil bERkHiined Bianpley 6?&6%@@1@5&@%) RREer
of 0to

er o nd X2 re sents -(CH2)
- (CH2) ncﬁﬁ‘f g%an‘?shg Esh%lrc(’]?‘ﬁfyra&géﬁlfi?%};{ #ydrogen atom n represents
an integer of Q\stthe 2ZomPoient 60), dseniinay do nsdnkiphedod cabdoariv|acl atap chmpomngl,

f

o8 oy TR SRR Ao e 6 B VR ERSOBI oy AR v
group, orhystewans shamactenpiic wah regaetd 9 aedor d@pmemnegatm qunyee(gharagierigtict o
3. TR e ot@iﬁﬁﬁ%ﬁﬁg% heBIR %@ﬁ&er%*’th/ a b e@atfﬁféechaﬁ%é@é |agerdrdae

the case_where R ISB‘%B f@lro gen atom i pref erreg)éq[lnce

rever si biPHasB heotase Sihere e fIBrsratpess ﬁg%f}gﬁ% QUi ipyyer figrapaaiuy ddfod h

cag be Olh%g'lieﬂ&dipeﬁlﬁﬂef'sﬁidmid&he Léigle vﬂ@ﬁ@th%ﬁﬁ@erﬂﬂlrel i8 chariped rfﬂtﬁlﬁl higthem

an i s IS Nnore e rre .conn ano

oo B TR F Ll ol fmibatelsded, 1 SO s AR et ey by

the foll dvarmgcﬁrommtcanp@)tmrshamga mle:f—meabtyypm;;etdy andGRGYs h Blemlue?]

KO> C H2 3 4
(Orﬁﬁg%%g%;%loud%t%% 5 EkPRedn %‘i‘éespmﬁﬁéaﬁfﬁf FReRERple,

an al kyl Fof 6 car pon &t
pr ef er r edhargcambeaixgia cgﬂijhﬁ asifl gefer emlnmgta@ub&tltwaﬂ BEHNaiicing inrike

mor e pr ehefiscatt, b efttr 8f Xydrb&EyeRciitatninihg BMidshbiPuid LehRANiAS MM an

25  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 aromatic 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,
30 didecyl adipate, dilauryl adipate, dimyristyl adipate, dicetyl adipate, distearyl adipate,
trilaurin, trimyristin, tristearin, dimyristin, or distearin.
[0017]
In addition, a fatty acid ester compound obtained from an aliphatic monohydric
alcohol having 9 or more odd-numbered carbon atoms and an aliphatic carboxylic acid
35  having even-numbered carbon atoms, and a fatty acid ester compound having from 17 to
23 carbon atoms in total obtained from n-pentyl alcohol or n-heptyl alcoho! and an
aliphatic carboxylic acid havirg from 10 to 16 even-numbered carbon atoms are also

effective.



Speci fic exanpl es of the above conmpounds may incl ude

4- benzyl oxyphenyl et hyl 5oct anoate, 4-benzyl oxyphenyl et hyl nonanoat e,

4- benzyl oxyphenyl et hyl decanoate, 4- benzyl oxyphenyl et hyl

undecanoat e, 4-benzyl oxyphenyl et hyl dodecanoate 4-
benzyloxyphenylethyl tri decanoat e, benzyl oxyphenyl et hyl

t et r adecanoat e,SPgel ﬁ%ﬁh%ﬁ%&?ﬁ@tWFd b‘é’ﬁ?@é@@’éﬁ%ﬁt‘é’ n-tridecyl butyrate, n-

ﬁ bené y| opeyipidesy IthyBa/cb m&ﬂ@di?b@ipﬁ@t@ n-tﬁdeck;@ BZp{'b%&Mﬂbéﬂﬂlé@S{ roate n-
epta ecanoa 0X t t adecano

e e SR S bR e e SRRl PR R erty

the foll cu&praya nevomyl capt 8%, esdacybegrate) natﬁdéeﬂﬁﬁ);ﬁ‘ra@ﬁ@ﬁﬂtadmyl baprate sio
used: g[ 0 QH% )
represen%ﬁﬁrll a gnn ﬁérpt%wﬁlér%tef ro llﬁé{g?vef%%ggécgf??a@b%t%g %ﬁl'?al%rate o
and n eacmnfaémyaz@mtg, ranentﬁlt@@mtatsfn-hentbl rayrlstatan@rnwda@ﬁmtaéwne@@wsl a

hydr ogen A{:@fate aﬂtrﬁielsw i QMB, rhﬁéﬁtﬁt&cirlrrﬁ?i‘ﬁtatbon ﬂeﬁ?ﬁ‘%ﬂ’ﬁltﬁfeomhe
al koxy gr havi n l1to car boE]Ehl Sﬁ al ogen
Speci fic P@iﬁﬁ Pk 15?6%%‘“@6%@6‘ tate,ar- idecst pelieg t%ﬁéh??‘%i v

oct anoat q:,alrih,ta‘lte di-pdﬂﬁ',’m;demtd;lyll-unﬂe@&@t&aﬁaﬁ: nidtridlecil plearayd, meichigdecyl stearate, n-
decangat . 1-di n | e ny|l

dodet dnodioatt oI bty e tRRARL A By Lot RIS MPERANEY 1

t et r adec @matwateln nodyblb@nyatmat hlgdecr)ld:mhal@é@mamd@eyl b@hqnad;h phé nyplead éoyl
25hexadeq3%H%pd , 1, 1-di phenyl met hyl hept adecanoate, and

1, 1-di phenmrret hyl octadecanoate. [0028] In addition, as the
above co nt (C), a conpound represented by the followi ng fornula

( 4) described iy tﬁd?késoﬁ&oah 8 X8toned hdvengdl (56r ms&%ﬂdﬁ%g bl tcheme 4]
[ 0036]5 %%Ctl ag'lg there may be mergt)c()ngtlzl 2- decal?ong 4? decarone, %canom_g m(ldgcanone
3-undecanone, 4-undecanone, 5-undecanone, 2-dodecanone, 3-dodecanone, 4-dodecanone,
5-dodecanone, 2-tridecanone, 3-tridecanone, 2-tetradecanone, 2-pentadecanone, 8-
pentadecanone, 2-hexadecanone, 3-hexadecanone, 9-heptadecanone, 2-pentadecanone, 2-
octadecanone, 2-nonadecanone, 10-nonadecanone, 2-eicosanone, 11-eicosanone, 2-
20  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-undecanoacetophenone, n-laurophenone, 4-

25  n-decanoacetophenone, n-undecanophenone, 4-n-nonylacetophenone, n-decanophenone, 4-
n-octylacetophenone, n-nonanophenone, 4-n-heptylacetophenone, n-octanophenone, 4-n-
hexylacetophenone, 4-n-cyclohexylacetophenone, 4-tert-butylpropiophenone, n-
heptaphenone, 4-n-pentylacetophenone, cyclohexyl phenyl ketone, benzyl n-butyl ketone,
4-n-butylacetophenone, n-hexanophenone, 4-isobutylacetophenone, 1-acetonaphthone, 2-

30  acetonaphthone, and cyclopentyl phenyl ketone.

[0019]

As the ethers, aliphatic ethers having 10 or more carbon atoms in total are
effective and there may be mentioned dipentyl ether, dihexyl ether, diheptyl ether, dioctyl
ether, dinony! ether, didecyl ether, diundecyl ether, didodecyl ether, ditridecyl ether,

35  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.



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 represents an 10i nteger of 1 to 20.
Exanpl es of the above conpound may i nclude diester of malonic acid
with 214- (4-ch|orob henyl]ethanol Aester of ,succinic acid
with 2-(4- benzy #E‘S‘W&?@H{ﬂ aﬁmonolawdéwéw¢ dgeleqlnbaving | & onmere

24443- meiafydnbenay m@kfﬂemﬁﬂaﬂcﬂ m&ﬂe? be demsdned deéyl @ldohal, hedesi &catidlh

2-(4- 1 5 p ) C i

31942 - cRIGFB SIS BRI b HiRhol artadtedl pEpRST fittadt

2- (4-ben zegl¢ojmoy phptagécyéaleana] octadeest acotol, epiospl alephat;iadd dotdsyl alcohol.

2- (4- genzyl oxyples WWhe S a8 pd -

(4- be?zyl oxyphenyeét% aﬁ‘PHQJdlj;he&é lglr%gé n{éﬁaggrl o eggllj ’tpﬁpg#lﬂ%éde

net hy| berfe{Angsade Aerapamidd ﬁ@ﬂnmnéﬁe@gn@cwmn@%@wl@aé%drmqanmdp4 (4-
2 0chl or qhpisathiaé ypadaanidessieaanlide, dh®gdRbarinigsiberic acid with
24442, 4- 8b Iorobenzyloxy)phenylIethanol di ester of azelaic acid

W th 2-(4[- nzyl oxyphenypet hanol , diester of sebacic acid with

2- (4- benzyl oxyﬂhaddaaeﬁ heanhd abdi/besh'@bn@i't (Q), AQomhpoambrépesseined By itle aci d
W th,2-( \y ;

1, 181§ct§r@§§r¥% ?%%lﬁggfx" (#%Igg(i:rh%gl il 'zé‘i’@ez Sgﬁsz§/ ltablx}'plﬁeeﬁypet hanol ,
and di est[@021df 1,18- 2 500t adecanedl carboxylic acid with

214- ( 2- ngbﬁ I{lbls]nzyl oxy) phenyl ] et hanol . [ 0031] Furt hernore, as
t he above conponent (C), a conpound represented by the foll ow ng
general fornula (5) can be also used: [0032] 30 [Chem 5] O 11 RC
-0-(CH2)-0 0- (CHZ)--O C - R (5) [ 0033] vvhereln R represents

an al kyl grouplo yl group ha t Xpon atoms and n
LCEts $o, -SBHRTR) e above ¢ggnmpound may
bi s( 2-
( (Yz)p
[0022]

represents an intg
i ncl ude diester
Yl)r
15  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 -(CH3),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
20  rand 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 reversibly thermochromic composition having a
wider hysteresis width can be obtained. Furthermore, the case where R; is a hydrogen

atom and m is 0 is more preferred.

25 In this connection, among the compounds represented by the formula (1), a
compound represented by the following formula (2) is more preferably used:
[0023]
[Chem. 2]
@CH;;—O@ CHz - CHz;—0OCO-R (2)
30 [0024]
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hydr oxyet hoxy) benzene with capric acid, diester of

1, 3- bi s(2- hydr oxyet hoxy) benzene wi th undecanoi c acid, diester of

1, 3-bi s(2- hydroxyet hoxy) benzene with lauric acid, diester of

1, 3- bi s(2- hydr oxyet hoxy) benzene with nyristic acid, diester of 1,4-

bi s( hydr oxynet hoxy) benzene_wiith butyric acid, diester of 1,4- 1

Obi s hydrwﬁvﬁ@t%mss%ﬁféﬁ&ﬂm ﬁliF‘%)é@&r‘@alaé’l% o, Mgt han ghgms, and

1, 4- bi s( Zprefeyidd exatedli pie haEne fivit 10 BQetdatboRCiteins aidsibad preferred is an

1, 4- bi s(2-1 dr oxyet hox bel%te:?é Wi, t h Prospi onic acid, diester of

1, 4- bi s( 2 H/EH S elvl%%(% Bl 8té IR AW%ric acid, diester of

1, 4- bi s( 2- hydr Bpgeiffeaxpinpias of tiee abiove comprwids nayiigludé édeerylofyphenylethyl

1, 4- bics( 2; (o) i ryd i J .

1 4 pPa( 2 S pREAC i 2 tengSloRifeny (UGS UElanfhee,

1, 4- bi s( Zengdpeyapenyisiby] pedecaneateidthenrdoxyrhepylety] dodecaneats ér of

1, 4- bi s( Zchyebeyphehileny) BRRZARRtMITRNIM bt yPhbfy]ehl Dietrh@R34datd Bough t he

rati o of .t he aboye ﬁogggneqyﬁ é@ %5{5 ari }é)% tlo bF ?ngﬂyied depenpds on

the conceifPrdprmienyrbybparadacaprate fftepaylor@ienylsbyl BPGrrEnomtde and

ki nd of dmahylatgdenylatiyl heptidecamvnmg and4-beatyloxyphentiethil aesdecabate.

di sc%or a[@b%’ﬂ characteristics can be generally obtained is in the

range of 0. T°to 50, preferably 0.5 to 20 of the conmponent (B), and in

the range of 1 Rugthgmgrepasethe pbanecoipones (€h axompyund kepressnisdibaribe (C)

based on dfsne&ringff&xﬁlﬁm}féa&rﬂﬁeﬁ)in(1?@&9-!2066-1smo%faﬁfberéﬁetdsed!ed ratios is

expressed as part(s) by mass). In this regard, it is also possible to

cause int[QP%ﬂangeabl e col or change froma 25color (1) to a color (2)

by incorgohahi $Ig a col ori ng agent such as a non- thernochronc

dyestuff or pignment into the above reversibly thernochromc

m crocapsul e pignent or ink. [0035] Exanples of the

m cr oencapsul ati on ne thX@fmt he reversi bly thernochrom c conposition

i ncl ude interfaci fQerization, interfacial polycondensation, in

situ 30 pol yneri zg ubmer ged coat hardeni ng, phase separation

from an aqueous sq phase separation froman organi c sol vent,
aerial suspension coating, or spray drying.

It can be sel ected asyYneeded, dependi ng on the use purpose. As

the materials for the'above capsules, there may be nmentioned epoxy

resins, urea resitis~ @ret 0RO esRsS, isoc(/a)late resins, and the

like. It is also possible to provide the m crocapsule for practical

filmon the surfacg ewgof or after nodifying the surface
properties, depen t he purpose. [0036] 5As the form of the

m crocapsul e pi gmg he present invention, the application of a
form having a rouns ¥S- section is not refused but a form having a
non-round cross-sect1on (¥ kffective. Wth regard to the
handwriting formed by witing, the mcrocapsule pignent is densely
alighed and firmly fixed while bringing the long di aneter side

(maxi mum[@Rx7¢r 10di aneter side) into close contact with the witten
surface. - ey it igh- I L.

char act EI’VIJHSé %irugp\ rgf 113{5' Eﬁgp%gf‘grlewlt (Pﬂrfdgge @ggﬁg ?l agihg Ex({;glﬁb%gfcxﬁ‘bg?g g{%%%le?ngtned
by rubbi sach isereRenieion integey oful tn 3 aXrnd &t sash gpresalp adidrogsen atemparalkyline
above N GtRGARTHIgErdth A8 A caSbi A¥mUAPAKEBESo8p BeHLE fdef PIIRLA®ON bdhA or
a shape s s to relax the external force, the desfruction of the

val | 29enBr3gBofhe ni crocapsul e i s suppressed, and 15 the

t her mochrom ¢ Spedfic exarhples epthe cbovd@ngicuad tichaleyl , exippleagiactthvl bbandate,

nas.an' aderdgaerpapbiiPalhafe: E-dufby il apEoRe LA foflhp ™"
di anmet er unfetahéaty i -tiphangmesng dodécaodsic, tlol -Bipbenyimethyl sidecayage, 1,10 to
4.0 pm ﬁﬂﬂleﬂﬁﬁl%ﬂﬂﬁ ?Jtﬁﬁ@pin%aé; P,1Icﬁpﬁén?ln%yl%ﬂtaﬁ@éah%étb,eﬁl-tdfﬁqenylmcthyl

25  hexadecanoate, 1,1-diphenylmethyl heptadecanoate, and 1,1-diphenylmethyl

octadecanoate.
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201:1 (mass ratio), and preferably 6:1 to 1:1. When t he
average particle diameter of the m crocapsul e pignent (including that
havi ng a round cross-section) exceeds 5.0 gm decrease in effluence
fromcapillary gaps tends to occur, while when the average particle
di anet er a@ﬁ %]ess than 0.5 pm a high-density coloring characteristic
is not edIPE8) exhibited. 25Wen the ratio of the reversi bly

t her mochromi ¢ dangddsion] asthe abdveeconwpiohentgG} raavenpioand sspgesenteti by thdre

above rang 0 nd hence
docr ease Lo (FREAAR HIEAEDOSIRETR AR e el
whil e whdA02He ratio of the wall menbrane to the reversibly

ther mgchriemism. gpnposition is larger than the above range, decrease in

col or density and vividness tends to occur. 30lncidentally, the
particle dianmeter is neasured by using a laser diffraction/scattering

particle di arret er distri but rreasurr ng e [ LA-300 manuf act ured
by Hori ba, er ar, di aneter (nmedi an

di aneter) is ca?c eﬂtz&ﬁl n asrasﬁg asured val ue. [0037]
35The above r|ever sibly ther romc mcr SH(& @i gnent may be

i ncor por at ed(@m,)gn amount of 5 to 40% by mass, preferably 10,tq 40%
by mass, and further preferably 15 to 35% by mass based on tI(é t ot al
amount of thd ink conpositi ‘ the amount is | ess than
5% by mass, OO0 eoCHRCiRprs whil e when it exceeds
40% by mass, ink effluence \Jeci/eases and RecS witing perfornmance
may be inhibited. [0038] 5As the nediumto be Ué&dmi n the ink
conposition of the present invention, water and a water-sol uble
organic w@/ﬁnt are used. As the above wat er-sol ubl e organic
sol vent, exanpl e, ethanol, propanol, butanol, glycerin, sorbitol,
tri et haneitepin& reﬂfeeeﬂtaﬁmt afha bgdroganaemhanakglngrogp hatily | ené cgibya atoms, a

T N P A T T e
et het9 eﬁmtygﬁr@él’gd)%ol rmnoet hyI et her, ethylene glycol rmnobutyl
ether, diethyl gg e¥%@ 819?5!) IH%}L mcﬁl'd@HE:éte?BPle heid W1th2 H4-

nDnoethyI et her, et hy ene yco nono rop ene glyco

monobut yK4-shiegsbengxloxyahenygieihaae!l, ﬁwﬁtshetwpmetwrvv& t@re, sul fol ane,
2-pyrrol lbemxybhagmmar divgter OF bwleifc add withe-j4-(3e may be used. 15In

oi grent | SoEARHE < DRRebU GBI ol R Bt B ulBaR | o havi ng a

| ar ge5 hy derzybsiyphenydiethagel dicater pf ghceredsidlyith B4t er-sol ubl e organic

S0l Vent i in SRASAL, HefaR, sl oF REGC AN h 24 BeREALSTAB Ncthanal,

enpl oyed e or anr erin

i s pref edigstey ofipineligagidipitle B- (&etwnuéomhmdtﬁﬂpf@phtdwtqr ﬁfa'rbealmﬂg wight 25

to 40% bys BBSSioybRIR Rt dick éﬁs{ebeﬁ BBawitre - {3 t her preferably
30 to 35% by naogdgbb Iﬁﬂf@ﬁg‘;@gitgta rr%unt of gd'et conposi tion.

[0039] methylbepgylox \HRSEET @i §‘H¥9F’§éﬁ’ti‘1‘r‘é %%ﬁar boxyl groups
on izt(f_ Sbmer&bﬁzmxptpm@l]eﬁﬁmmdteber bfﬁﬁbe@mgmmcm{@tz A4he prﬁts)e'[]t
I nventi on. (0] ar L. 0 ar IS a Co e
ol yrrer  BististiriR R R nah ot Rt bR BPGAE on i ta oi o
chai ns abenzybmybhenypethanel; destep ofiswdbscih avidrwjthal--bemdyl ey pbényd gttzorl |
roups o r IlI@IE‘
%ol sgar S%eﬁ%ﬁg%i (rijrgr(riggg1 ?ur egﬁbﬂg %Jlgrr zgﬁ (ﬁenggl%ﬁ@{% 8?9@%11 6lrr§1§t§|eoned
as an exarngtastadecanedicarboxpjc @%mlwe%(%bwbxmnaﬂﬁtbmqlp@%pwﬁfl 18-
di Spey SapbtafevhdicBERP ki dik MBI 4q0- n@&h}lﬁerﬁz?ﬂﬁ ySgtehPdetBfblan or ganic

ni trogen_sulfur conpound together, the l'ong-fermdispersion stability
of the 34 apsul e pi gnent |tself can be inproved. [0040]
The organi ¢ ni Fuigemosd)lak tHe abomp compordent {Ten comppuriseprestiied by the

sedi nent ?oﬂoomnngofge&epa fg‘lmtl:]hgfﬁpsulbe apsoqlrre&tt i nduced by vibration at the

[0032]
30 [Chem 5]
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As the organic nitrogen sul fur conpound, a conpound selected from

t hi azol e conpounds, i sothiazol e conpounds, benzothi azol e conpounds,
and benzi sot hi azol e conpounds may be used. As the organic nitrogen
sul fur compound, specifically, one or nore conpounds 5sel ected from
2- (4-thiazoy benzi m dazole (TBZ), 2-(thiocyanatonethylthio)-1, 3-
benzothlazolég( 4-i sot hi azol i n-3-one, and

TCMIB), 2- et }
5-chl or o- 25 ?‘L:(zh_{és (@ 3-one are pre@ferably used, and one
or nore corrpoun ted Ny 2

<(4-,t hiyazoyd} benzi m d&zol e (TB2),
2- met hyl - 4-i sot hi azol i n- 3- on&—&nd ‘B‘(C‘Flﬁzgrpoz%tﬁqyl 4-
i sot hi azolin-3-one are nore preferably uséd. 10The organi ¢ nitrogen
sul fur CqupsH nd may be exenplified by trade nanes: Topsi de 88,
Topsi de 133 Topsi de 170, Topsi de 220, Top5|de 228 si de 300,
Topsi de 4Wsreinforeprsentsgh a*h&fggwe op alkenytgEyria vy to %ﬁ%b%ateme and g
Topsi de Ybflesrmidreiategeesf bio Far machem Asia Ltd.; and trade names:
Hokustar HP, Hokusi de 200 0 kusi-de
7400, r“:’Hol cusi d %p?ﬁoﬁ% %b@vggg{npg %F"%ﬁﬁﬁgﬂﬁ?i%}"“ Auf act ur ed
by Hokko hSdruyyethGoy)bezede withecapes amdadlesltem:ff lihbis@hbbydroxyatioxRy)pmzene with

| | t
rgan ¢ rEAEhaR i A0 of £ A4y AEABHoRBbkieng AR LI 0, el R r
1:1 to 1:183 bB hﬁdrpwhq%@)b%e@bwbmyaﬁg@acld,tdw%ermfd bI eto

suf fi ci emid(yddewh&@Ro 5&&?&4{mthlbhwrﬁfacWale@@e%ppapsule pi gment and
supp ati

SSIO t'he e m crocapsul e pignent
[ ndu WC{W%&I’P‘E} ox3'[) £pe Wit SOV’?’&?QC&B‘SV@G% rl ASJE? ﬁg% e resin
cont ai nemydmxyéthoxy)bemw osthtacetic :m‘id e tep rofsgnliw@rhéelm:twthdx?)badz@d with

i scost ¢ ramatib g, JEkELoR ERE b Bloxd ol Aol Bae Vi RRRFF o0 RS
above cortit-big{Rehyssoyyashoxyitinggrer witincapmeivianig, digstoosd/l,4did2ps in its
si de Cham?aroﬁg&rla)gsﬁb&{z@ﬁ@mmh@%%ads%%ae{oﬂomgyg i&é&&ﬁ(}i}ﬁgenzene

As the e resin e nenti one

acryl?c mithgepric aeidy digsienel] lei*@l%%whad@aswh%ﬁb@ze@emth l2sie acid, and diester

der i vat i ve$4-BeRynsidestyRiHok9)Hegihe witoiyMititydci®l cohol , and dextrin,
and furt T&\%ﬁ)ref erably, a partially saponification type pol yvi nyl

30al cohol ch is richin solubility in an acidic range and has a
saponi fi cati onTdeugglethe witiorf the aB&W doynponents ¢A % (B} atl (C)us éd mixed depedds

TEE ?ﬁd;%?g%g@ﬁg&%tgk &19@1@%}1@& teﬁ@e}%& di @dlé}'g 1bﬁ51 g ?ﬂ&’%ﬂzg Q%Qc:ht he
mass2 0 [ 00amposBRthe eampasicnt W@Otah@hp:lh ctﬁurw@3¢qwrat3@mplmaqt¢mﬂmcs)ﬁan bee

present gaafe%m Q&alhed?slh%amgé sf@ﬁ@@w frefeibBy 0379 20°0F heloglRhak!(8) 5
t|on of tHe contai ned reveril ny

t 6, th | at

t her npchgp‘;ﬂ %?@agsbggéaﬁg iy frRmed Tock0; rhfesoRpRanent Cdi based am 119é
SUpEr essegkco éaonentt(ﬁ) hotftlﬁa dibtetcaaontsl rétiod B @xpreksedlak bule@b;ey ht@ags
to be inpaire e ure
oaren T SOt int] TR lo BhisE R s R oo Rt GRS Bht
wher2§ he ccpibi‘ ( 13 td esslor rbydncdrheratiog e cologing lagerdstiar asst nan-dliertrvehromic
reversib .St et
Gt ongt noleIEbERERAME, GOTRON o, BLAPLALASEhI RS ABRAEb it or ink.
remai ns Eﬁoﬁbcol oring. Incidentally, as the above water-sol uble

resin, it is pEehfpesdrie m&%ﬁ)eﬁcmﬁﬁﬁo@ﬁie%h%f&&%eoe@mhu@kﬁnwu&m

ink conmposition in e nposition is 3

to 7. [ ogqgggaositepmlgcl:ygg\l}ge 1@8@%@@?‘%‘& IF@rfE‘H%ltl?oéYqoé‘éeffsﬁ“?‘% dn g f ace

tens®n pslyRRfzitibnasibangged coat hardening, phase separation from an aqueous solution,
phase separation from an organic solvent, melt dispersion cooling, aerial suspension

coating, or spray drying. It can be selected as needed, depending on the use purpose.
As the materials for the above capsules, there may be mentioned epoxy resins,
urea resins, urethane resins, isocyanate resins, and the like.
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of preferably 25 to 45 nNm nore preferably 30 to 45 nVm and
further preferably 30 to 40 N m By controlling the surface
tension to the above range, disconnection at witing hardly occurs,
the ink effluence is not inpaired even when all owed to stand in a 15

tenperature re onllovver %tan OC\A@erethel is f % al | one

to stand at a r?stoé??B%‘P § PEoVIdehe picrocgpsule HB’iaC{A BFR/ ‘?Sr’l??B?FEm%f
50C, and dmﬁ;\ihnynha*stmby foamihgra secorglagjeresintfylmasrdthersudfaceghevedf dr after

d di - t hardl

ocour's. RIS R sARAAERLEC ORI A MR ST e i

ef f1 uencd®#lds to be 20 unstable and the handwriting density becomes
unevep in SONE ALAKE FornfbSthe mib1SBa Jtstn% gth&%%tﬁeeﬁtégeaﬂm%ﬁt%ﬁ%éa% B tBn

line splitti ends to occur an |so th ef fl uence decreases
dependi nd)fé‘rf&?’iﬁga‘gtl%ﬁé‘&@déﬁﬁsr SeHents Iaqtaeiteigféirbw. HEE AEQRTPHKIFross-

above, t Ivectidnyis bffedivei ti ng density may decr ease and unevenness in

there vy be usnifh St 35€ g Shanol s PUDbe R i r e iRt i
di cycl oheleysciyaligmed and ifirmit @xeddihibopingdys treniong dlamater sid¢ @naginhm outer
sapoppn; étéﬂwde?%ﬁﬂtc?osé %Sﬁta&%tﬁgll gaggt&%ar Ce. SPiel ﬁﬁt}ﬁndﬁrﬁﬂﬁ%%ws

or unreduce star drol yzat es es including tre
ol i gosacéiagh- é@rsﬂty§919¢J@g@haré9téntttfe>étrthﬁ@mgtlméoaﬁ@insa@kwtpml force

sor bi t ol ,gen@BRE b rubARE theRh &R RYE Wﬁth@sﬂﬁhﬁé@l b8@®f QRAIEGuIRREThS above

30f | uori ne based, surfact a%s Oé noni %yrfact ants %ch i 1 h
per meabi REPCRsUeISmARE subty un IS AROTHALSIIR4 HPE So S Ip relex the
napht hal ereesnl faree, cheadsstrutttome they wall metentratecof] the adeocayzale 1DEltgﬁinesE»bd and
ST A AR SRR MR MR D AT,
as the struct ui{telS orefemed thaj this ﬂ@owertmcrcmapmle pigownt/hasqntaveragp pewiclenk
CoNMposi t iiRfnetdr T8y RadBYAIRE MR RBESLE cﬁhth@t%f’) fhllﬂglv&lﬂﬁﬂ Q?mifge'offt)fsgto 5 0

i nstrunent havi ng a structure where a val ve ‘mechanismis provid

the axl eHBbaEIERBY G AR Hmh apd anots pesferably 19ty v med Sttbsfteﬁ@epen
body by mﬁremgntth@t thakewersﬁlﬂy Ehefinb Slarbmlid EpthpbsiticRPwill ietib@ane raté = IERL
havi 1t uct ur.e § ft’i?g @g(ﬁi directly received inside the axle
body” ‘and n?aﬁf’(r Ao, gd pretpraPp; ber having conb- shape grooves or
an ink fl ow cofitheolth¢ axprageniseticle diapreies iofi theamicrdvepsubel pigeent (inelndiag st
However , I i Y,

a str uct b ang AR cloBhel e JRUSS Dk RErdhe i fulile HONERIT oD
to be r ety toqeHr tHBleadhean theayerags paﬁﬁml@éwat% lweﬁﬁhth@hé 5 mwm, a highedensity

body is aguﬂﬁggh@&témm% h@ﬂéagl é,gmltéand and the rear end of the pen
body. cones in

t t.h th k body di tl
conrfetti on ne ﬁ%’g@tlagéw rPﬁ%S%Ec@ggﬁﬁi‘?%g’gfog@%ﬁ’&blﬁ% ﬂWy"ag{m\(;: ?ng
crinped fiehhranel mlangdrcmm the dbaal raﬁiger &Cetwﬂhnﬁml)rarflé heemﬁesﬁm:eeﬁlbgly thin
| NCOr por erlin ,a SUuc as aSkl C
ube oo Bhd Rithob BErbelSh BuloBhfy RS Sidite WRA Bkl opt SE e che Sone BV
to 90% tatiotafitle walhmeottirare, tothvercatrsibly thetraochivemil conipodifionsy langer direa the
adhesi on; tEHv%?E:?g%eﬁec?%/asEﬁ?&&oﬂéﬁ%ﬁiﬁ_ﬁﬁd“&ﬁl&n'éﬁs’ ARt tBlb%bg” processing, a

pl asti ci zer ove ax|l e body, a nol ded

body® or med  f r bwidsnteHer the preists damelst it raershred PypIInges 1ﬁ§qfene

pol Iylor ogmﬂf%@mn&%ﬁ@ﬁawaﬁn& alﬁﬁx%fb?ﬁﬁﬁﬁlﬁ{ti%n %aam vtéiet BA-860! y

enpl oye pen bo Sui a

boni or. mitgEaruretinoring oy 1) ol g v B PR Farilin eyt HamBED is
ment i Onechlculatedontfilél’l&sfsl’cﬂ'mhemaakuﬁddamw t he marki ng pen body may be
ei t her ao%gzronball formor a chisel form Moreover, a brush pen body

or a bal nt pen body nmay be used. Exanples of 20 the brush pen
body5 ncl ude aTlid 4wve beveasibly ziynochromic ofictbcdpsnls rgreentimayehey/inbonpdiatsd

each ot hgfad findint OP9id 465 13 mah Rkt My 161 PhRS by SnRRT BUFRADprERYLI

15 to 35% by mass based on the total amount of the ink composition.
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The ball held in the above ball-point pen is effectively a ball of a
cenented 30carbide, a stainless steel, ruby, a ceramc, or the like,
havi ng an outer dianmeter of 0.3 to 2.0 nm preferably 0.4 to 1.5 mm
and nore preferably 0.5 to 1.0 mm In this connection, the
above ball - poi e iLtuti on wherein shappi.n .
monber i ch snipBT thedauised FET iy Thasd of Grlng et TSR s agile
that the vl it excepdedeé dytmass hiak effluence derreatesfandritenenritihg péréorpeince may
body to b% g&b gl osely contacted state at 35non-witing and the ball
is retrac y Wwiting pressure to enable the effluence of the ink

at writir§93§l0046] The handwiting formed with a witing

| nStrgment. 1 eceiyihdnddifin 408 B 1RARRSHbLSHLANLD B LA AEBH, Piter
eatl ng evice or a cool lng

rubbing with a finger cation o

devi ce. %M@?’W?% ﬁ@r%@-g’ﬁo HFHEG U8 | ncl ude a conducti ng

t her mochr om ¢ dievthe eb&&qwatapadume oRpadicr obieat, dor éa@ﬁtpu@@ﬂhﬁdlypro@anol
ed.w th.hot

h
neett 0 SRS AR Bl Gt YRS g, ot
fricti onalydbdijetbyplpabilycaf thivdetbylenagiyool, pylyethglene glycob pedpyhame lgbatol, s

dig
body” uck e, dhyiehd S8l RN bkt off %8%2”%2 qpo z‘a%tﬁ%f%gﬁ
el asti ci tfhyiens Pyeel M@P&Wbeth?lb éﬁlwheane shecal mepomethybether distindens glycol
friction rﬁénoeu@bemsn die‘ih}aeﬁetg cﬁ e biBY ether, ?rddyﬁaﬁta iy cBPMEREbUIPIDBher 2

b o | 115y e DT Hpm ] ehBnietile, swiclans, o Rgne Negrpa s |
shavi ngs pefrotileccoathelikameaygeneedt ed at rubbing, the fri ctl onal
o o5 op o lF SRR FBE B ShahY g o BT ABLEL b, 1"
SEBS r esicantaiing @reversitly ﬂmodupmm e:rmescettgmémnigl adetgedyypistepizevidth s

sui tably gHﬁ&Qll}bbEEceE&el ma{ee%mme%rg@ﬁ@smn% ﬁE’s‘nMgH élnﬁ BEmore

siliconeresin tends to adhere the portion erase g%lng and
t he handkanh. hgsﬂréf%%’lfﬁmﬁ@y%pel I ed at repeated wi t| ng The above

f2 {) icti on?I dﬁ;ﬂnb&rthér:ﬂﬁteb@?mbrmﬁﬁﬂﬁc écfwemtttgl in 1bgfi=3féral wSa@mﬂnwhﬁh@@@?e
separ at e ro e witin men Y. i S exce
whorZ i1 < PGSR M £ HBRATY o) 2P PR P&e?%éﬁ?’f??? thialy e GR fuiy
por tion pmfwab]gfrﬁﬂttbés%b)vma‘ss loa:sed om#lle toiehimaountof thedald compotition.he

front en?o p part) of a cap or the rear end (portion on which a

writing end is not installed) of an axle body. 25Furthernore,
it is also posghgpenbémﬁm}mer dispemant haying earbiexy] grups on its sidersgaiany

shape at c@nt@ﬁhé& upﬁletillﬂ@ccﬁﬁﬁosﬂlorﬁofﬁﬁé fare@nt lrhr%nﬁéfﬂ B rfb@ﬁé{ﬂl%ﬁ’laﬁ? '11'Pﬁ1ﬁd so far
frictional e include a

col & hoafs Hise 6?18? Beswlyess C@@H&?&%@W% Pfqrglrt ?E?FEFFEY BOWRS|98 tisside
di scol or ahdienardieacrdi polymbr @npounés liavg@f @phu'ﬂiijz bf eabe:ol drovepk oh iBlsidece

pieces ig fill d nd, a atlon rator afr
Born addrib R wae e ipRlng ey Wik STGRH B0 TrapbfiSfita v
conbi ni n@ubh@ldmd,tW¢mb¢gn¢mm¢®Memmplta frictional body.

By combined use of the comb-type polymer dispersant having carboxyl groups on

30  its side chains and an organic nitrogen sulfur compound together, the long-term dispersion
stability of the microcapsule pigment itself can be improved.
[0040]
The organic nitrogen suifur compound further suppresses the sedimentation of the
microcapsule pigment induced by vibration at the time when the ink composition is filled
35  into a writing instrument for practical use.
This is because the compound further improves the dispersibility of dispersing the
microcapsule pigment by the comb type polymer dispersant having carboxyl groups on its

side chain.
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Exanpl es [0047] 35The following will illustrate Exanples of the
reversibly thernochrom ¢ aqueous ink conpositions for witing

I nstrunents of the present invention and witing instrunments using
the sane but the present invention should not be construed as being

limted thereto nthlsc.nnectl the term s)" i,n Ex I
means part (o oy Biokgtnic MRRRSCIRR banpmal b fombo dstlesred e Bl o
in a statenifoahtdy evfsazicicenpduntldenzithiazsiposmpowrsyvasl BAdsbhiazelans

of an aut enS| orreter (CBVP- A3) manuf actured by Kyowa
I nt erface&%?)t gﬁl%%ﬂ%%ﬁgﬁietd le 1 5 Preparation of Reversibly

Ther mochr omi ¢ Mthe oegasis Iatrpg compoungd, speeiisedpuc@r pragereempounds
R T e e A e ke

1, 3- d?n‘etWOtLJ@ZangTéw]éfﬁr %cﬁ“fy 4shvat f %ﬁ%ﬁ%ﬁ? ofxP-methy-dsar t s
gf Zflbi4$( (i2otBlabylid®va8 arelprdferably ) fiﬁgpﬂﬁl@k ozgﬁbré C&ﬁe@iﬁéﬁ selected from 2-(4-
Znd 50.0 Py ﬁ?&ﬁnﬁds%oﬁ% b (B82S SR h SR et -0 " & Rt i -4-
(O, was isihiazolid3-one are md’ﬂeandbmbb/ waedpensi on was centri fuged to

| sol ape a revetTng%g%/mﬁﬂﬁhgg&%ﬁﬂ?rga@gSﬁr%ﬁWHéI S&?ﬁ@ﬂt tHElE nhies:29€

particle dianme croca nent

15conpl et’opgide §Bof emsifla Sdpepsidy £70, & 0@9@ 24hdopside %Wcuoﬁ@eéépoﬁmgie
t enper at ue, T&psided580, T bssidd QITE MopSBeNES Topkige 800,3Md ATopEde 950

h ]
%Z'Vé’ﬁé.eifrgatnﬁrfeé‘ﬁﬁsfeﬁy AR sshos oxuﬁtaEElﬁ’aﬁfsﬁ{s‘sta‘i‘fESOA

t her noch rIMumda(ﬁ’Q@@,lI—%kmide@GﬂO,démkumh M08, MidihaideddCoHokhsidei369g a2 25. 0

part s of VE. C Io orange by cooling to
-20 %r I%cﬁ\/\(g?fag%f @%&R%ﬁ ?p@¢w5§%§mi?£pe pol ymer di sper sant
[trade nane: Sd]hsmsseﬂtwmfwh)e Mﬂambmqiyntnéspezwt apiag carbekyl,

1.0 part gofy %nq{sgﬁié'oﬁaiﬁ's%ﬂﬁ%?%éﬁ%ﬁl% &Péﬂ?ﬁ:&'@gnégéﬁﬁjﬁ 1“16‘!?591 -1¢jqkysi de

R- 150 rrauf cture m cal n dustr xture
of 2-net W erablydfsamil alz@|]1 2 By salastying the above range it is p0551ble to suf iciently

5-chl or O'dgvél‘@ﬁ Hﬁéber‘érbilﬁsabh tlﬁ&ﬂictd&aﬁmﬁlﬁkmeﬂt dndXepprebsi®l ok ¥adifightation of
al c ?@ 1§ (g ﬁ Eﬁn% g@r g " art of a defoam ng agent

(si 14 %ondieRHIGPsUIGR uﬁ%ﬁl?%w F\RBt er. The pH of the above ink
conposi tif@elvas 7. 00 and the surface tension was 39.8 nm [0049] 30

Preparation of T‘hQ%%v Vg&@f -y \A%XE’ﬁslﬁ/\!dnﬁlﬂ& @gfrié{s ﬂ{rpoéﬁl%ﬁ oli—'ltl‘fé epééla)en

An i nk occl usi on Ci/
a synt heinntiesisipdied in ordersto ummwégrfmmrﬂmrw Qﬂfbe aﬁot@éh¢ paper surface or

conposi t iAResifyemAial@thak A fRRCtRNE iRAAY e ﬂle%%ﬁI@fOf %e%bVQE&BM olyrner
reS| n r&d assenbled wi.ith a resin g e“?fsed cannolgggl
types FoFpaddaying cahoxgherouRs in it aingehd 05% S BEpger

hol der 5cbllilp61|itﬁi in the ink.

As the water-soluble resin, there may be mentioned alkyd resins, acrylic resins,

styrene-maleic acid copolymers, cellulose derivatives, polyvinylpyrrolidone, polyvinyl
alcohol, and dextrin, and further preferably, a partially saponification type polyvinyl

30 alcohol which is rich in solubility in an acidic range and has a saponification degree of 70
to 89% by mol is suitably used.

As the additive amount of the water-soluble resin, it is added into the ink in a

range of 0.3 to 3.0% by mass, preferably 0.5 to 1.5% by mass.
[0042]

35 By controlling the pH of the ink composition of the present invention to 3 to 7,
preferably 4 to 6, and more preferably 5 to 6, the flocculation and sedimentation of the
contained reversibly thermochromic microcapsule pigment in a low temperature region can

be suppressed,
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35connected state, and a cap 6 was then fitted thereto, whereby an
i nner-waddi ng type witing instrument 1 (marking pen) was obtai ned.
An SEBS resin was fitted to the rear end of the axle body as a
frictional nenber 7. [0050] Usi ng the above witing

instrunent, an tter ned b ti on a
sheet of paper. 8’“??8%(1?5';? %ﬂ%‘?&?ﬁ%ﬁeﬂa? gﬂn ! a@égv\ﬁhe of”
t enper at Laibu(eﬁ?o@};tandbut a tdvetengietanresed onli @r, adempelatvee seporcohar tesiak is
wh b . : -1 Thi
tare wasiin i, diEn ik 5O W TIRE cblobh okt el ROEMITC ©
was cool ethem‘cochmc gpmpesitprn cmtéme@) Ingthe gapsuleds sirengthangd gnd envgithere may

orange angist Q%ré’dléﬁ%é%ra%ld}'}eﬁ%@ét @&colding reproduced repeat edly.
[0051] 10 Exa

Prepar ation of Reve |b| Ther r.om c
M crocapsul e gﬁewémtaﬂm asthe W@@&ééa@ﬁfwﬁp %&@Béﬁ’n&?%‘”ﬁﬁ?éﬂme
cont ai nedegin k6NBledh lheyink Remposition in the eaiypadictd the phbwvi the irk composition is 3
col or-merp) y property and conposed of 1.0 part of 2-
(di butyl afi ho) 8- (di pentyl am no) - 4- met hyl - spi ro[ 5H Moenzopyr ano[ 2, 3-g
]pyr| m di[Ae43]1 55 1'- (3" H)-isobenzofuran]-3-one as the conponent (A),

EI grts of 4.4 ﬁv@ yc!oﬂﬁ% nts dont YR 1 @E‘?}?ﬁke fdion P 26 Esa x%fl%e

s(41- hydroxy uor opr opane as e co onent
50-0 par ©f pestcblyaR, Aé@yﬁanwamyfer@ap%toeﬁa@w%% reterdsly Ao
obt ai ned.40 mN/m. The above suspenS|on was centrifuged to i sol ate

a reversibly thernochrom croca e nent The average
a1 ol o ali et CBHROLE e 6 e R o BodF £ disconzed ‘\‘/’Fﬁ@
conpl et e hdetip besurs) ghd miqeéfadnee és na nﬁﬁﬁredaavdn whhen aﬂowh@tcestmoj imra ng

L ETPEEal Yh i R TN PLATBOC AR RISl OM QMo L rd) 85

t hrough a ch ange’ | enpera ure. repara |on of “Hever &
Ther noc hitempaampregies, £gk ugdenpusinvironment of 507C raadawmsydsingss in handwrltlng

t her mochr@mify AU hidth 9915@?19ﬁigtdn0cﬁe ¥@ragk léh%&ﬁﬂermén@ h?é‘éi{\ﬁ&%n%ﬁmo

parts of the above reversibly thernochrom™c m crocapsul e pi gnent
(col or edhﬁTWOWr%opl ing to -20C or | ower beforehand), 0.5 part of a
conb type pol yeherdihs Berfscitbndiéd RdessMiaE2s HNlaPhe 6k 48R8Rke tends to be

t d b b t of
68 en oS An iR ARy didkem A imeER i Sl R Bbr Wb
Hol dco Clerfaceaknsiomersteds 430mN/t Hng splidtirtg tpadst toakccpadng\dlsoythe aikcafudnce
35.0
(si 11 CondopazeantiRally gl chle ondlrofintif B Shyifdent described abovp
conposi t ﬂmewnéwgl@nardsnslwéngw fgcarase prth BRQYANNRSS 1mwnunw1f4ﬁh iggptdosgqur.
Prepar at i @g}mq)f | nner - Waddi ng Type Witing Instrument An ink occl usion

body, in Wmcha st.er sliver was coated wth a heti ¢ resin
£i1mSwas |npré’§]ﬂ‘§f% Sk BPERHEY Qb0 B 0 CECHBLATS i 45 ERAYER an

ax| e bodyolyltriazole, 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;

30 fluorine-based surfactants or nonionic surfactants which improve permeability of the ink.

Furthermore, a sodiumh salt of a naphthalenesulfonic acid-formalin condensate
[trade name; DEMOL N manufactured by Kao Corporation] can be also used as a
surfactant and is preferably used in combination with glycerin.
[0045]

35 Moreover, as the structure of the writing instrument receiving the above ink
composition, there may be mentioned a direct liquid type writing instrument having a
structure where a valve mechanism is provided in the axle body and the ink in the axle
body is delivered to the pen body by opening the valve or a direct liquid type writing
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made of a pol ypropyl ene resin, and assenbled with a resin processed
pen body (cannonball type) of polyester fiber on the front end of the
axl e body via a holder in the connected state, and a cap was then
fitted thereto, whereby an i nner-waddi ng type witing instrunent

mar Ki n en obta S res s fitted.to.the re d
ot he SoBvR g epigh 3 sHeure PR iR ak T5 el Tedellsfibe ke Mg R oFfan
above marikk figwpemtroding membet hagmgdvartdshape grogyesersantiok ios- tx;ntwllutg ng
on a lett i f:

Showed pipDfr Bifkisl SusaRRhaRinBRRR, HARYE:, 30T, IARCMEL LM, oype

and becan¥riteg mﬁﬁreagnt\m@wgrm@anwhﬁ@ apn@k peqlesiorobrdy eeeRFising & Bbert o

E Ee arﬁl et&@laye to DRir&cebleatif tmlér%dstzxghcxﬁ ghﬁi@@ﬁlth?l;i]ﬁﬁnkeiﬁrﬁ&{ Bédyn@ mard
e snee (6] was C e Ccol or

ot ur neq i SRR 1O el Zafidnd e et dhe e g chea i Con ith the ink

r epr oduc estcheipadiodd directhbpiOdd akofneatiph methber.epar at i on of Reversi bly

Ther mochr om ¢ MiRREOLR ok Ry is foyme AP REIASARSHL £ RARERL,

suspen5|on whi ¢ COﬂ |ne a rever Ccomnposl |on

havi ng a lengitwdinabdisecfioprapdds cqnfmucbddmpmerabﬂg theeﬁbmsr ingo afovering magerial
Ochl gpoarg,gp)s @Pﬁht%ﬁé 8Pk Ewaﬂe %&fﬁ@tll?gsthE Bsro@mﬁpa ra(n@): of abJut BBk S

of 4,4' 42- et hyl hexane-1 % 5.0 par
2, 2- bi s(PP% hy@rt B@fﬁﬁ’é"r&'ﬂf%‘hﬁé O\ %lzﬁr@w%éﬁ@f @@Yﬂ)ﬁ@neaﬁ%mr%%yed by
and 50. O rpéif pfocedsiry, eyl ﬂ&%ﬁ@ﬁ%ﬁh@)&'pl@s@@ﬁ@f or 8 likke COWponent (O

bt d b i f
125, 0L e ey B oSSR S0 SRR 8y
aver age pampblyethyliabespdyeopylent, @I)&Hg«l{mermepluhdp&ublel\lplognemntabb/ @uployed.
1.1 th |
L imsthe, oMbl dec0ha) Ak BEREA S B il PG SO ENEr,
col or | esdeltsplstits, ancihadide may heelﬁ?iémt:@rre [0056] 30 Prepar atl on of

Rever si bly The"Ifli@(H%%h& S P UTs thivkirfaiER %h% be either A\cdrB%8bal f@ylrm or
t her nochro %gveous i nk conpositi on was obt ai ned by bl ending 30.0

parts of #EeLioWe reversibly thermochronic mcrocapsul e pi gment
(col ored bl ack me@mJah@shpen BOdy 6rra E@Wm@hﬂfoﬁh&ﬁ@)be 16;35 pa#hple$ ofi

it dt el B SIS RGHEAE, bl AR BI n SHAPAGEAE T tanied cach
Ir_1||0 L L ggcéhn otherr fruz langltp@unbﬂltetcnantei Maghe: pomtstbgﬂnhamg namtmlmis Mmdil,l]oa)yo .
part of po rgl\%!l% )kz)fkgg %](5: f)eﬁ &%gqfkédjbodﬁf(a‘%fyhﬁﬁl'eﬁ@ A% g nad A A8ERkibon

cerin, 0.02 part of a
def oam ngrecgessd

eéwf@mférq@us%enewgz 98 parts of wat er The pH
of the above lmdxaﬁ@rea@mdm Mgt penlin@idk sreen SUHIEIRE etB NShR o 16 38kl

[ 0057 e ion o Inner ddjng Ty e Witing |Instrupent 5An
K BRI OB Sy a1 kTP LR o i e, Ol
synt het i protasled phitd e pmsdedmrtb@nmbﬁmrfam heetr ln@ombencboﬁ qiebpipe iy tektemal
recei ved
wen a r B B RlafuRikRER.at Rl R EAZ oL ERT oBl M SERATT
on the fpoadialadivkction aile am:debeti*é@sn thﬁamh\’lldml@éow mwan@pmﬁnldé@p@@
state, and a cape WAIS htIAGH tifd do9e LAINBbR Ben WRELERVEIRR bhfl BEH cWREstEAY

type writing instrunment
30  carbide, a stainless steel, ruby, a ceramic, or the like, having an outer diameter of 0.3 to 2.0

mm, preferably 0.4 to 1.5 mm, and more preferably 0.5 to 1.0 mm.

In this connection, the above ball-point pen may have a constitution wherein a
snapping member which snaps the rear part of the ball forward is provided so that the ball
is pressed to the inner rim of front end of the pen body to be in a closely contacted state at

35 non-writing and the ball is retracted by writing pressure to enable the effluence of the ink
at writing.
[0046]
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10( mar ki ng pen) was obtained. An SEBS resin was fitted to the cap at
the top part thereof as a frictional nenber. [0058] Usi ng the
above marking pen, a black letter (handwiting) was formed by witing
on a sheet of paper. 15The above handwiting showed bl ack at room

tenperature (2 +but Lt.hehandw.i.t i ng,.decol ored and be col.arl ess
when 1 abbeq usi (5 TEREVEHRE FOHBRE AR RE FRSRER RE IR IR GRURE o
was nai ntcainpesitiomdax be diseoloredorrabbing witheeiingeher appdieatiaf ofmpatingdsvice

cool ed t Q420G 4dwguer, the color was returned to original black and
t he disco gr aﬁn% Elbe%%vi or was reproduced repeatedly. 20[ 0059]

Exanpl e 4 Prepdixamplay dttheespting dpyige nebidrschndistios themeekiomi¢ device

Pi gnegt o Iequi Fledowﬂh(‘arr@@iﬂﬁﬁ HéAinp 'b_gfi?,rﬂ heatRP Gﬁéél%ti}ﬁﬁ' deicé HﬂEdiWi‘tﬁqloﬂ}[vater
e DS SE COIPR Lol Db SOl BB, 8 PRk
et hoxy phéoyit paphbleysfl dscojothtidy By altomichydiad nedddsrused. as t he conponent

A, 10.0 t . 2-his(4 - hexaf t h
Component E’%g Aedhe SR P RO RSN By s Ry BRRORCB SRR Bogn?
t he conpenemtasiCioaneesl twidlyahist bas a good Flhgicilyand camgpenat Grictwas! heat by an
cent{gf UQg}%‘_IQhﬁatb %Hét?&rﬁat@uﬁlﬁi{%rﬁ kitapid Jhﬁrﬂ@?&{ ﬁg'ag%d%ﬁfdgﬁ B3V Sstone, a

pi gnent . e average gartl e di aneter ove m crocapsul é
pi gment  M&od, smgtal, argdabi¢pl et e decol oring tenperature is 59C, and

the conpl ete coi @id ShnkedigIe Hat hinGwhiting 28 be rBBedbP ARAAS 6 SraséY Wi,
Lo e L e e SRR R TR S O e
rever si bebovelie praferablymised.aqueous i nk conpositi on was obtai ned by
bl endi ng 25.0 r.t ot or Si o oYed ' a1 :
i orbtansul e praipeialpEuIBYg: REYSRE okl S BIBRMAONA,  silicone resn
bef or ehantiyn SBBE rgwh (StpFnecRulbebpsdinsismere dodpemolimer) isadleblased
Sol spars ﬁuﬁttﬁQ 8@ BsBEsh ]gi@ﬁlweeﬁmlamyhﬁ@a 'siﬁgé thd %ﬂﬁanéH%egﬁﬂ t_elé&s t% agg%& t@thean
manu act BPRNBSFARID TEHERE B e haudvRyneinds to o rpalih atpepeaiegpriing
2- net hyl - I4- i soThé a]]itﬁjei fricBorih mear]leﬂﬂ:r %@Wc@rr?crﬂlrmﬁﬁmibnﬁl-body) having ar]}y shape
i sotJy azol i n-3-0ne Q. art o vi nyl,..al.coho 35. 0 part -
o y B gl e el henf Bl ety B3 Shens Hich 54 fhe Bctippal
parts of bedtterthe BTitiogmiétimfinenhe above i nk conposition was 7.05 and the
surface tensio : }Qm : ] I : i
Type Witing | E‘gt unléﬁ{[ b n |h%e %@%ﬁlfgﬁﬁggfﬁg{%?% t&;ﬁdcrﬁgggep%}?gfeyg? %lrd
siiver wd8p Paarefd Gt the woneneipprionmn which afriting e endgby rejaastaled) of
Wi th theapbayeofiylk conposition, received in an axle body made of a

ol opyl ene resin, and .assenbled with resi rocessed .pen hod
(catimonbal |t yBEhaios it 8 k6 PorTRe, 0 Bievidee FraroRHrebIoTtipe hapipdny
body vi aslapbat dpart bfithtleep ooapad bé thesixyd odyaadoran £ &jctionsl hmbwbed i tt ed
t hereto, where I [- i 1 V. Lt LNstr Kin
pen) was_obtai n)\éad.‘f’ilgi E%ﬁﬁﬁgé@@%&@%ﬁé%ﬁglu% %%Jélque%t cﬁ%cé)%r}ggén éfg‘%eo"fm%nae
above axPetipialgmend, acéldiheat discalloration device in which a refrigerant such as cold water

or ice pieces is filled, and application of a refrigerator or a freezer.
30 In addition, a writing instrument set can also be obtained by combining the above

writing instrument and a frictional body.

Examples
[0047]

35 The following will illustrate Examples of the reversibly thermochromic aqueous
ink compositions for writing instruments of the present invention and writing instruments
using the same but the present invention should not be construed as being limited thereto.

In this connection, the term "part(s)" in Examples means part(s) by weight.
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menber. [0062] Usi ng the above marking pen, a yellow letter
(handwiting) was formed by witing on a letter printed on a sheet of
paper. 20The above handwiting showed yell ow at room tenperature
(25C), but the handwiting decol ored and becane col orl ess when rubbed

[ the fri |. bod it th | e .bod hj t at .
mai niai ned unddBeRREH et &4 P i piRe eI datite abepe e 4 Bha ok
to - 20C @omposigon wﬁhéOﬁbbpmemsoﬁamtam[mmhdmﬁace gnsiainetee (CBWPaAS) t he
di I t edl 25[ 0063] Ex le 5

°r%‘ﬁ%f°ﬁﬁ£@%$§?8¥@%er R e, ccapoule Pignent T A

Preparati on romc cr ocapsul e Pi gnent
m cr ocapSEBIPE hnent suspensi on whi ch contained a reversibly

t her npch 'P%[:)a?atféﬁ@?éb&ﬂsﬂ:‘l‘y PRMEIEhANG MitrodBFRIPipIeREr ty and conposed
of 2.0 part's of 6, 7-

Ot et rachl or o- 344 Iﬁllc(r%‘?%‘ﬂlﬁﬂ%‘ﬁﬁ% SYsponsion whichiranipined 3 revergibly, themnqebiqmgic
- | H i ndolcofpysifion B3 a cSlobantiry propeite and cdsrhposed &P 8 J0esats (o)l ,3- &n&thyl-

Do bi o SRR B0 SrtraP bl PO pu R 8 of R SBuRER S 8 an
58t 0 pz;(r]I iy siiph¢nbleang\f. @bpg@@@l-étsﬁ%ﬂhyquah@yb)shw{hﬁummpmpmas t(le:) was
oL o 0o FALEL PR S90RRRE LERAERIGEIL LAl kB

parti cl evﬂﬁah@t@ﬁ of the above m crocapsule pignment is 2.5 gm the

conpl ete decol gr a@oaeeﬁaﬁernaiowv@slcgnﬁ%eda@ olea EQRRIRY eheebelitoRtc
tenperature is 612 The pi gnment changes color fromblue to colorless

t hrough E"EHRERGEC erature. [0064] 5 Preparation of Reversibly
Ther mochrom ¢ Aheievarsgd pdrticlo dipmsitéri ofthe microcapsule pignsanbisy2.5 pum, the
therfg)cm?rﬂgﬁteg&%&%ﬂﬁggﬁéj?egme?% lsh* @M U85, 9&5@%@%10@% %Iﬁggja{ﬁ?e% e

part’s of ove re er mochrom ¢ m croca

( col or ed Th¢ pignigpt @hmgemg)lobﬁomm tp mrlesﬁéhmmehangangeon Terppgratucg  a
conb typﬁo(pfgjymer di spersant [trade name: Sol sparse 43000

manuf actured bri zol pan Ltd.], 1.0 part of an organic 10

ni t rogen ge@maﬂ?neg%‘éﬁxﬁa Y[fhea@sclﬁaw%mﬁ% Crmpsgitif@nuf act ured by

Hoi ck() Chem cal rei/diﬁild@t mym%hrorhib(ique@ls ﬁilﬂé(édiﬁlﬁ)sﬁfon was obtained by blending

2- | - o
oo 27 pieadt ot @5 bR A0 lE st Rored Bha 07 Soplipete U Cr lower
gl ycer i nbefbrdhﬁndjaﬁ) o paft off acembappapolzgendisparidnt ftomde Iiaameﬂyl,sp&rmj43{3)028

Cor 1 ace. Tanetburel 1y EDph) Lo POV R Lty SRFRARMAL Akotls oo oahY ng

Type Wi ftradg npmst Hokuside Byl S0 M&@M@d bthlslﬂry Chemiophindnstsy 5ol yébt &r
sliver %tﬁ@%f@%&h&hmsoma&&ﬁm 6né | 5Lcmolrcmz rﬂ@eﬁy]‘-#%ﬁﬁﬁ'ﬁﬂi%ﬁh-%é]ho 5

e AN N NERD N o R
( canno_nbbdsbd); ym'eji? 08 paad ylewiter, f i ber on the front end of the axle
thereto. wher oy B of HRGISRRAR s ey pEaras e B rliREs O R ki s
pen) wasmdinai ned. An SEBS resin was fitted to the rear end of the
above axtdg‘@]ody as a frictional
30  Preparation of Inner-Wadding Type Writing Instrument (see FIG. 4)
An ink occlusion body 2, in which a polyester sliver was coated with a synthetic
resin film, was impregnated with the above ink composition, received in an axle body 4
made of a ponproperne resin, and assembled with a resin processed pen body 3
(cannonball type) of polyester fiber on the front end of the axle body via a holder 5 in the
35  connected state, and a cap 6 was then fitted thereto, whereby an inner-wadding type
writing instrument 1 {marking pen) was obtained.
An SEBS resin was fitted to the rear end of the axle body as a frictional member
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25 menber. [0066] Usi ng the above witing instrunent, a blue
letter (handwiting) was formed by witing on a sheet of paper. The
above handwriting showed blue at roomtenperature (25C), but the 30
handwri ti ng decol ored and becane col orl ess when rubbed using the
frictionihﬁ)@dy fitted to the axle body. This state was nmaintai ned
under ro nperature. \Wen the sheet of paper was cooled to -20C or
| ower, the col disingthembbur weiting mstrnmgnty ah ofzinpe letind(Mahéwdtisg)obar fatmehby

behavi Ors‘%@@?nfr%ﬁé%%ﬁe%é%gpeat edly. [0067] 35 Exanple 6 Preparation

of Rever er noc C M crocapsul e Pi gnent A m crocapsul e
pi gment suspenshhgabare bandaahingi Sh@wetgoma@a@p@m;temn@rﬁm (566, dut the letter
Conposi tidRBolBAMI e bcARd afloﬂ@s@%énﬁﬁmgaﬁfsmﬁaﬂ@ﬁmgﬁﬁ%@in% fritcd tO el akle
WA M L A ARG G BV R L
2, 2- bi s( 4boleyds R0yQhe kywerhtheabldteraapstaped eo adgihblcoraarsmdané disB)loragiog

50.0 parts,of. 4- b | oxyphenyl.et hyl caprate as the conponent (C
WCIHRRERKY

enz
was obt ai ﬁg%y_lorwas repr & suspensi on was centrifuged to

i sol ate 400&Mersibly thernochronmic 5 microcapsul e pi gnent. The
average @{a&{p?éf di aneter of the above m crocapsule pignent is 2.5
pm the conplete decol ori n% tenperature is 59C, _and the conplete

col or i ng Prenationtal Reveisibly ghermashrasig MisrocapsasyRiement or from yel | ow
to colorless thy @uaheabsEldnGRert BuspRAREs Mtdheon-R0% retésBlemaRaddhesinic
of Reversibly .Ther mochromi ¢ Agueous | nk an?os't'd\%g 0 @e

rever i bR§MPREHRBRAEAR COLOE TUEHEY PRIPEY 4RO SPOPORARAL - ARALESd by

bl endi ng (@5ulapaind B8 qBiptinslaatiouied et spibH tenzafyrani3-glpyrimidine-
et o Enanch 0 B Aok B3 il K€ e Welbn b 200,060 bl b R eibcane -
Sol spar sdiﬂmnﬁ’gmﬁfiﬁpw\‘e@f Hy-bis(bhiyduixyphgyah)-hexd{lporopropapas thef  an
or gani ¢ éémgb%{}l@g%p 28450 9paf® @@%@Hﬂ&f@ﬁ@oﬂgﬂﬁcgﬁf%t@%gsﬂl@eohgo%%m (©)

manuf act ure dco Chém cal Industr .5 par
pol yvi nylwaéloé@mﬂd; 35.0 parts of glycerin, 0.02 part of a defoaning

agent (silicon@hbabee)suspeidiod ivBGchRittigedab isvddteh revEhsiblpth@moth®ndbove
i nk nposi tion S 7.00 and the surface tension was 38.5 ni m

20[ 0069] TPFOFAFHE BHIEH: | nner - Waddi ng Type Witing I nstrunment (see
FIG 5) Ahe avdragepdrtisle dmnaelyof2he abovemiciocapspde pigsestris 813 pmy the
was coat 1 : i i obd| i i o
above | nEBEETIoRYRE R G RSI3EC B PSR IANTREeibEAahOR 20°C.
pol ypr opyihe pigmess rhanganerlasemiiekitogolorless ﬂ@@lﬁl pehsaee gelgmperptyedy 3
(chi sel spype) of polyester fiber on the front end of the axle body

via a holders .in e connected state, .and a.c 6 was, then fitted
t her%et o, PHmaTAEEY Oﬁﬂe}'?{ﬁl@&ﬁaﬁmf)ﬁ Wf)é\qﬂf?"tsilﬂggpﬁg’f’?‘ﬁ‘ﬁﬁnt 1 (marking

pen) was obt ai Ae@verdiblyShBSnssomiciRmedistihle dorhpositien Wanotitaiaad bpblenting
ooV g e BRI ek i R QBB SRR 1
cooling to -20°C or lower beforehand), 0.5 part of a comb type polymer dispersant [trade
name: Solsparse 43000 manufactured by Lubrizol Japan Ltd.], 1.0 part of an organic
30  nitrogen sulfur compound [trade name: Hokuside 369 manufactured by Hokko Chemical
Industry Co., Ltd.], 0.5 part of polyvinyl alcohol, 35.0 parts of glycerin, 0.02 part of a
defoaming agent (silicone-based), and 37.98 parts of water.
The pH of the above ink composition was 6.98 and the surface tension was 40.0
mN/m.
35 [0053]
Preparation of Inner-Wadding Type Writing Instrument
An ink occlusion body, in which a polyester sliver was coated with a synthetic
resin film, was impregnated with the above ink composition, received in an axle body
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The above handwiting showed yell ow at roomtenperature (25C), but
t he handwiting decol ored and becane col orl ess when rubbed using the
frictional body fitted to the axle body. This state was nai ntai ned
under roomtenperature. Wen the sheet of 35paper was cooled to -20C

i scol or TS BB s eran s b BB by pRYs SR pe oy fognspnba
Pr epar at itppe) of pﬂgvﬂersﬁﬂzﬂr;on‘lfheﬁnntcﬂmd@tﬁtha Mlebatyaps alhelder 'gﬁ@n comnected
m croc ap%‘f&t@ aRi g %ﬁn}g%ﬁ 't’l'?e?leiﬂ}?d(tﬂer%' Oﬁ%ﬁf%ﬁ‘hﬂ@f] Lwdh g‘? VW‘IM instrument

t her mochrom’c osition having a c menory prope
conmposed (@WIQHSJP%IW@ abfaineds 6, 7-

tetraghl oro- 314 gERBtEyh ok ARdd B B tdAY bRDENHNE hbsvd dklebey as?a'ﬂffi‘%hbﬂdl
H i ndol- ?’gg/r%{l; 51(3H) - i sobenzof uranone as the conmponent (A), 3.

parts of “I( 2- et hyl hexane- 1, 1- di yOdi phenol and 5.0 parts of
2, 2- bi s(40034#ydr oxypheny1l) - hexafl uor opr opane as the conponent (B), and

50,0, parts of UG ROGRSRI NI P RRTER Su Bl el ARRRN o Gl

obt ai ned. uspens s cen
a rever sioblaﬂettdr@mmﬂmmmltﬁeﬂ_@fpﬂpclr ocapsul e pi gnent. The

averqge partic i t 5
A A R O e

col ori ng herdiéing dpcelared mztb@cmnﬁéolﬁrletﬁewherbwhh@%%ﬂ%th&ﬁlw B‘PClYeﬁ‘{t‘?Sl

g{ ol or| e; l?eo ﬂ{lé_ﬁiﬂl&ib qh@dﬂg@telwastnﬁmeihkaa Uhser r{)t?ﬁ?é’rh pérBruby. e%éﬁthe@hgtlﬁfof

ever si er nochr.om ous |.n ositio y

ther noch PORT A a0BISHL0 [l COUTRugs UeRIatEs SH e oBgimsl RRR ARy Dos. &

parts of diduelo&h)mméaehmerWa:bteprctdlueedmaptatcﬂ’ryc m crocapsul e pi gnent

(colp ﬁ: by cooling to -20C or | ower beforehand), 0.5 part of a
po

conb mer di spersant [trade nane: Sol sparse 43000
manuf act @Kemp Lubrizol Japan Ltd.], 1.0 part of an organic 20

ni trogen P%éﬂatattbn%meowam Thé}ﬁfbcﬂr%ﬁﬁe gpsale 1 nﬁﬁﬂUf actured by
Hokl co Chem cal | pdustr

a/ ., Ltd.] rt of Vi n%l %I coh
35.0 parts of @I HERGERS BP@H%F’GSPSIFSI% H’ngéﬁpﬁﬁlegﬁé% erstbly thermoc °m1°
(siliconeolpssion havifl QZOISEMOE? piperpted conhpesefi idf af5 ane oﬁBQYleologg]
conpgsi ti, and_t he .sur ace ten5|o

b ped at FaRrRRe SRR T RS 65 e P et hene Pl Y 82¢  uai on
body, i netiyllekarg-lpbtiydkliphens] dnder.0 m ICe2-bib(4hibytroxyphenyhet i ¢ resin
film wa &%?ﬁ; an
axl e bodtﬁe}mﬁg i o Fvﬂ{ }gﬁgneq}ré Sajlnﬂkjo ssen%ﬁzjél% eﬁﬁg gl n
pr ocesse@anian abﬁmﬁ%@ﬁ@@l 30tap pbtainsd. pol yester fiber on the front

end of the ax| ¢hdasbveuspehsidalvitRlcehtfiflidta t6 MONRE h eeletdiBly Shermashdnia P
was then fitted thereto, whereby an inner-wadding type witing

i nst4 e AHCTPFERICRSBEM was obt ai ned. An SEBS resin was fitted to
the front end Whe hveagdgarticle afanaeseranfitiie ghoive métronepdnkr pigneftid P.43fhisthag

the ab ngomple{e fe%ofon%& téiﬂ?étﬁt’ure is %%5@ Aha90d &(%H}Ble{eh:%qu}’f{g] tEﬁlB&)atu\P@E -20°C.

formed on
The pigment changes color from black to colorless through a change in temperature.

[0056]

30  Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was obtained by blending

30.0 parts of the above reversibly thermochromic microcapsule pigment (colored black by
cooling to -20°C or lower beforehand), 0.5 part of a comb type polymer dispersant [trade
name: Solsparse 43000 manufactured by Lubrizol Japan Ltd.], 1.0 part of an organic

35 nitrogen sulfur compound [trade name: Hokustar HP manufactured by Hokko Chemical
Industry Co., Ltd., 2-(4-thiazoyl)-benzimidazol], 0.5 part of polyvinyl alcohol, 35.0 parts
of glycerin, 0,02 part of a defoaming agent (silicone-based), and 32.98 parts of water.
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a sheet of paper. The above handwiting showed blue at room
tenperature (25C), but the handwiting decol ored and becane col orl ess
when rubbed using the frictional body fitted to the axle body. This
state was nuai ntai ned under roomtenperature. \Wen the sheet of paper

was cooled to - S turned to oriqginal hl
and the di scol ABHOR BEREGT PR FalBrdivd e 2] PR rIeg oo e 2
Exanpl e 8nl¥fmepar ati on of Reversi bly Thernochronic M crocapsul e

Pi gnment A m crocapsul e pignment suspension which contained a
reversi bLEy Pler nmochrom ¢ conposition, having a col or-nenory property
and conp JeRfrgiono dn@ﬁr‘{va@cﬂlngl“ ype Writing Instrument

](dl bugyljam n0) ﬁ%?@g?gmhmp,qhwﬂna}% ﬁmyess@lsmérahhd\dtaﬁfemm asplierd- o
rirmdin oT u one as e CcO (0]

L g filim Spastipre gy MBS TR Poro g BeraResitt ST, ¢ s

of 2, 2- bimddébf hypdiyprymiersyt3inhexafstadr]epwitharesiaprdchssed gapbodinfcafiBnball

and 90 0.9 bPpcte 10 SL 08 RSN SE N S ORLGL 8o Boliey POTUARNa( O

was obt ai suspenst on"was cen

i sol at e atateand gichp was Henfotedrthercto, whernby: po apsweddips @mwntmg instrurygrg

average Rahidicd ?e ) AR e the above m crocapsul e pi grrent is 2.3
p.m the conplete decol oring_t eratured_ls 58C, nd
t

e
col oring tenperdt ¥ resin yeefitiadh B GRReAt "cWQng"Eté 6P freﬁpleﬂ FRENERST.
col orl esg0¢dsough a change in tenperature. [0076] 20 Pr epar ation of

Reversi bly The chrom ¢ Agueous | nk eve i bl
ther mochr o o KTUEIE SR BRI ShRLT b UP e B BRIRR, Db ine
parts of onhesha@@feapmfversi bly thernmochrom ¢ mcrocapsul e pi gment

(col P% ed pink By Gl Hﬁd%?mn%@ﬁn@éd i:lQXl@ﬁt rg&{n%rﬁpé}gf%%@g”é) Rt theof @

conb type pol ymer dlspersa

manuf act lipedwising dasplozed myh@ﬁ&ﬁmmcalorle%1w1@ﬁqo@bbedowm%tb§rfgatmrel bagly fitted

ni trogen (siefca 45 uzmm#@@aﬁ hagf@nb@iRder FYRY rd?ur%5®VHaﬂﬂ1E%ﬁédﬂ OEParRy
Hokl co Chem c Ltd

ar, t of vi.n | cohol,
550" par 068 groleg i D% of i, vl b e e Bgtffeitna e
(sil'i condisbaleexipn baha:hdﬂw%repardmeed)ﬁepm&y The pH of the above ink
COMY$ |t| ﬁ/as 6.97 and the surface tension was 39.6 nim 30[0077]
Preparat| on Direct Liquid Type Witing instrunent (see FIG 6)
The abov&xamplegt (whi ch had been allowed to stand at room tenperature

after thedhiiBapRul s ; TR ot ftbre MicRobatRLbiphilc by cool Tng to

-20C or bef or ehan stirrin S- 304
ferrite-based Stmickpcapsul ep&m@%amapenwewemcoeﬁm@dmvvebe thermachrqupic

i tnt an ax b@ﬁ Yorfhah @c&lbﬂﬂ{eﬂ&%bt JpertP eﬂdb@fl yos3d bealoslﬁnstoyne[]z ,6618(2-
a e VI a val ve chanli
ot o eneliOxvanerEdy i EROR et s Rine g T RPN (A, 10.0 parts

( mar ki ngop2,a)bistd'shyabsvaiphenlyl)-hexafluoropropane ihite coorpoacttti (B, antl 0. (afprots @f 4-
val ve ne I and a netal

spring wﬁg&&b%ﬁé?&ﬁ&%ﬂ%a a\é%% vaF&ﬂb% t@ M%SJ%?%M%e pr essur e- wel ded
to the val ve s@h@ abw@uﬁmswnswaswemﬁgedﬁenselatmraﬂarsﬁéy|tlserm@eh@au%y a

witing pigesikBledithéfd to the pen body at witing. 5An SEBS resin

was fitted to the rear end of_the above axle bodz f a frictional
menbet 7. The average particle diameter of the above microcapsule pigment is 2.5 pm, the

complete decoloring temperature is 59°C, and the complete coloring temperature is -20°C.
The pigment changes color from yellow to colorless through a change in temperature.
[0060]
Preparation of Reversibly Thermochromic Aqueous Ink Composition

35 A reversibly thermochromic aqueous ink composition was obtained by blending
25.0 patts of the above reversibly thermochromic microcapsule pigment (colored yellow
by cooling to -20°C or lower beforehand), 0.5 part of a comb type polymer dispersant
[trade name: Solsparse 43000 manufactured by Lubrizol Japan Ltd.], 1.0 part of an organic

23



[ 0078] Using the above witing instrument, a pink highlight
(handwiting) was formed by witing on a sheet of paper. 10The above
handw i ti ng showed pink at roomtenperature (25C), but the letter
decol ored and becane col orl ess when rubbed using the frictional body.

paper  wad e P gt e e ok STt o Bennlf el b5 o kER g

pi nk and IhdestrgtiCGc,dltdr, atmicturb ehi2amahylwaisothéggzoboliems andfedtiemt 3 methyl-4-

15[ 0079 b
Vo1 o6 apaii it SoRE B3 Bk ShhoRlyi T URLROLS X0 BIRL BPOREAHL Bop panofa
was obt aidebdming ageat Galigone-basedipanday’ 9Boparts oExaigsl e 1 except that the

average parti clihe}raomeheab&fe ihReofpsditsARgd.05 aﬂ@ﬂ&r@fﬁc%ﬁmaﬁw§ ted
to 1.8 Ié’ﬁﬁ/ The conpl ete decol oring tenperature of
&%pi gnent

m crocap is 60C, and the conplete coloring terrperature IS
-20C. Th¢oqdigment changes color fromorange to colorless through a

Ther oo h P ACURY L e Wt s 198 FriRRbatia?  JoVer Bl 01
t her nochromi ¢ a‘quabusclnmhn bod:pos wthichr pegestar eleeretsi avated avitheasyntiheticer
as i g Exaugl & njr v@ﬁ%%ﬂfr %%?Jd \;/ﬁlfl‘?th%% % ik ggﬁhﬁ@?ﬁb‘ﬁ %eﬁlﬁgﬁﬂ%%gf%' H?)ggd

orange by coo i'ng ower efor

Pr epar at feesf 2 pﬁh@mw@ﬁmrﬁgn TApdassambled it A sesin progessed pen b%h' cannonball
i nner - wagiheN 8f holpestamfivel BE thm&ﬁttéﬁeafﬂ{emrem V@@Qholﬂaﬁmﬁh@B@ﬁﬁQteﬂn

t he sane ann as in E‘;‘(? except that gcgve rever.si bl

t her moch PO Anct b ES HER TR JURF iy Ghcta et SR WA OOHS [Ys St Heg i waent
above vvr'(miankglgpsmn mrmbtamedn orange letter (handwiting) was forned
by jting on

or a\rll\%% at r oo errper a ur eﬁs?gé%to ﬂﬁe {eaﬁ}% %@ﬁ%%%@g%dﬁgfﬁé %“@n%(lj

became coleord e!1}55 when rubbed using the frictional nenber fitted to

t he axl eg . This state was nuaintai ned under room tenperature. \Wen
t he sheet of " paper was cool ed to -20C or | ower e.caol or was
returned to oerinaé ¢ ghoyigrarking nener ¥l @%hea?ra@l?@%fémﬁmaérfom by

reproduceﬂitﬁagmatledéﬂprm[tém&ﬁa skeebxfygpee 10 Preparation of Reversibly
Th h ' l,e t A ibly t

m o ikapsul e pf BRARTCUREBEba naavedyelie € Rt e S CRRATBF 1
except t hatdwriimgaleeolarel qudrtccarhe calbdesstvdrenafiblddaisgthe fagimnkkbqlyditedt
was adj ugf t]‘EQ a&f& b%dﬁt R sf{;.gg Bas ﬁ%ﬁﬂ? 1ﬁ££uﬂﬁf 93091‘1 téﬁga&&’cﬂ}ée MWrheld ﬁle%ee‘t BF

m cr oc apsu nper at
- 25C. Theanst Wﬁ@OIQ%%g"@SC@éIlQ)VGTf e splor &ﬁ@ éetm@eém @mgléélsyeﬂlnwméﬁhea

change i BistA0RELAbEKARAor was reproduced repeatedly.
25  [0063]
Example 5

Preparation of Reversibly Thermochromic Microcapsule Pigment
A microcapsule pigment suspension which contained a reversibly thermochromic
composition having a color-memory property and composed of 2.0 parts of 4,5,6,7-

30 tetrachloro-3-[4-(dimethylamino)-2-methylphenyl]-3-(l-ethyl-2-methyl-IH-indol-3-yl)-
1(3H)-isobenzofuranone as the component (A), 3.0 parts of 4,4'-(2-ethylhexane-[,1-
diyl)diphenol and 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.

35 The above suspension was centrifuged to isolate a reversibly thermochromic
microcapsule pigment.
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[ 0084] Preparation of Reversibly Thernochrom ¢ Aqueous | nk

Conposi tion 15A reversibly thernochrom ¢ aqueous ink conposition was
prepared in the sane manner as in Exanple 1 except that the above

m crocapsul e pignment (col ored orange by cooling to -250 or | ower

bef or ehand) vva used. 0 ar a on of Inner-
W1 Lt g | bt ¢ YRR PR SHERET Rone SR P A SR R LS K, the
(mar ki ng cpepletadecoporappatemgeraturt freS s Grendthia kemples ¢aloriixgtepiperature xc&HtC.

that the %%Yﬁnéﬁ‘éﬁ&?ée?' %{Jsol} %ﬁ{@gggﬁml&l&gﬂ?f}% E‘lﬁnﬁ@ﬁ% | fet e Vas

used. ove W i urren an or ange
letter (l{ﬁﬁ}gﬂmtlng) was formed by 25 witing on a sheet of paper.

The aQOV@rW%idfineﬁmy\@ﬁe@ﬁ@ﬁﬁﬁn@tA @ﬁ@mw Hoa (25C), but
t he handwri t| ng decol.qred and becane c | ess When ruagecll_ﬁa% r%g t.he
frictional FEVESIR 2 PO MG fFBeR CERPRsiden, pas galal ¥tbkend

:Jnder ro@mo lﬂmeﬂf dietb@ve erﬂsﬂﬁlblehahﬁehroﬂﬁc papecapyas p«‘:g)ﬂérﬂ(ﬂcdl@red%ﬁ@ B
ower | r 1 .

di scol or g? ?lg @e%%%sgrl%mwé{é B?tg %ﬂ@gg% I{%poggt‘%g%&ﬁ {]g%‘g’%ep %?8%?% [tﬂde
Pr epar at mmeﬂolﬁwm@olﬁoynm&qﬁnc% bphbrizdl Japedpd 4l B0 Pagméan organic

A reyer sinhlbeh @%@&m &r ﬁa&rmmktﬁ i E”Iﬁ@ﬁnﬂiﬁﬁa&ﬁ%ﬁ'b?%&kg Ciidfhical

same 35 panner as in except at the averag

di anet er I’éﬁusffﬁg%lé%é&}ﬁ %OWW -Anisathipgplin g epperagd £-chlqyq-2-methyl-4-
The conpliiigafitia-6fd]Na. Stlﬂi’mﬂ'rp@hbﬁ@l fcoh&1e30T0 qaaﬂgapg?b@lmngmjm dfe
60C, and t?e con&wé& col Oﬁjl negi 5615%2 ture ts - 30C. The pigment
changes &51°8MitE 1ifgncbgsiy 35 8LRCL change in
tenperature. [ QB8PH & the elpaveahk omnpcbsmm/wasé B8 yndrthersoxfate @nsion Agsdd.ls
I nk LOMPasiAL on A reversi bly thernochrom ¢ aqueous ink

conpoOsition Was prepared in the sane manner as in Exanple 1 except
that thel@$8Ye m crocapsul e pi gment (col ored orange by cooling to

-30C or pawaratiBe be HERAWAIMRST ritind8Rundddt Pr epar ati on of
| nner-\Vadding Type, Witing, Instrunent n inner- V\ﬁé&l ngﬁgg

writing instruf@ritk PRERIEPRBOGe Ay W JRApSIE 81YSH WaTEosy
in Exarrpk@mlﬁmmtlmpk@tnaﬁebw&bwebdswiﬁk&mlnbysmdstg rERMVddAaa arlURdYS
| nstd ot BF BRRE e et AR AR AAEnT B Fe-bpCaPrd (sgmgpbal
sheet of typapef polyester fibfhen tiedvent lend diithietax leghosli oealholdanigeha tommeoted
e 466, 4P O RSO S s Mk BBk
state vvaém?fﬂﬁmﬁtl%fﬁhé’és abl@medy oom t enper at ur e. V\hen t he
An SEBS resin was fitted to the rear end of the above axle body as a frictional
25  member.
[0066]
Using the above writing instrument, a blue letter (handwriting) was formed by
writing on a sheet of paper.
The above handwriting showed blue at room temperature (25°C), but the
30  handwriting decolored and became colorless when rubbed using the frictional body fitted
to the axle body. This state was maintained under room temperature. When the sheet of
paper was cooled to -20°C or lower, the color was returned to original blue and the
discoloration behavior was reproduced repeatedly.
[0067]
35 Example 6
Preparation of Reversibly Thermochromic Microcapsule Pigment
A microcapsule pigment suspension which contained a reversibly thermochromic

composition having a color-memory property and composed of 3.0 parts of 4-[2,6-bis(2-
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20sheet of paper was cooled to -30C or |ower, the color was returned
to original orange and the discol oration behavior was reproduced
repeatedly. [0091] Exanple 12 Preparation of Reversibly Thernochromc
M crocapsul e Pigment 25A reversibly thernmochrom ¢ m crocapsul e

pi gment s obtained in.th nper _as in Ex le 2 ex t at
Phe aver se b BrE ol af Nir{ i Mine atind A 08 p g 8). 10.8%ams
adj ust ed af@,2tbid(4rhpiroXpheaphpiestffualemopaie as ghd enmuemanuiB), afd 3h&parts of 4-
m crocap | [ | oring

t enper at %g%l%%g@leqlﬁleé%%ﬁe%nﬁeg R%IR Oféégﬁégfg;ﬁpg @%t%%&%i nk to )
30col orl ess t hridgghove ¥IsReNFEoN Was eenigtigad fpdsoljto g goierpblyghermachionye
Rever si blnyicregpimehib@ehe Aqueous | nk Conposition A reversibly

rmnner as. i n- ELUFGTEeEe BRUSEUEREET SHEC ARPa RO BT En o bt te
( col or ed cpmpletdyecdforingatmperatude is2BCC pand thevesmplefeasobdrimadempamtuis &0-20°C.
0093] P ' | | b I

At nner B he lech S0BF RERIRIBH, R iy SRR Rmpagire

in the sd%H8mnner as in Exanple 2 except that the above reversibly

t her 1 ¢ ot Fa A W RS erdsibly FRERRRhIJ EA:#féodéslﬁHCo StlonoUsi ng the
above marki'ng pen, a,_pink letter (handwriting) was forned b%hwrltlng

on a letter prinicsersibly hegpadwopic aqupeys ink compositipwanehiaingé Ry Risndingg
S hg\/\ﬁd pi2Bk ;%{‘ts biﬁﬂﬁl aﬂa@a@aarvaiswgsa (tjl{e?rﬁ@hroitﬁ%]ti m]gdﬂ@ca?aﬂelwlrg'n&éﬂﬂ ngcdﬂ@f@@t&t@mcg»d
an eca C orl ess, ru uslt.n e rrctiLona er,, 1l

PO P T S o IO atet BRI 2imE o s B AT BRE BisheE.
When t he [tt@khmete: 86lspaped IWHsnandiceied by {2bGzalrTapaviend, ], 1 Heacaifan ovgesic
ret ed LG ' o read | ' .
rep?%%ucgﬁ%ﬁgéé%%ﬂogﬁ%é e LR QAT kAR AEIRA & i Chomica
Ther nochishistey Gloo 166 i tipart pf pekswinyhazohobyasrbpastsyofuzerioohPa pi of

m cr ocapgeo8mplgHRA (sWRSn&BARUNGEd BN 98harts 8iRafdRNNEr as in Exanple 3
except that th he m crocapsul.e pig

average particle di apeter o nt
was adj ust ed tihapﬁ o%?}m ove ink COMBQFHIGNGHAY e?(imaﬂe@as %ﬁe@%%@ﬁ%%e

of the mhN/acapsul e pignent is 56C, and the conplete coloring

te at @0%918 -25C. The pignment changes color fromblack to
20col or | €ss hrou?h a change in tenperature.
Preparation of Inner-Wadding Type Writing Instrument (see FIG. 5)

An ink occlusion body 2, in which a polyester sliver was coated with a synthetic
resin film, was impregnated with the above ink composition, received in an axle body 4
made of a polypropylene resin, and assembled with a resin processed pen body 3 (chisel

25  type) of polyester fiber on the front end of the axle body via a holder 5 in the connected
state, and a cap 6 was then fitted thereto, whereby an inner-wadding type writing
instrument 1 (marking pen) was obtained.

An SEBS resin was fitted to the front end of the above cap as a frictional member.
[0070]

30 Using the above marking pen, a yellow highlight (handwriting) was formed on a
sheet of paper. _

The above handwriting showed yellow at room temperature (25°C), but the
handwriting decolored and became colorless when rubbed using the frictional body fitted
to the axle body. This state was maintained under room temperature. When the sheet of

35  paper was cooled to -20°C or lower, the color was returned to original yellow and the
discoloration behavior was reproduced repeatedly.
[0071]
Example 7
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[ 0096] Preparation of Reversibly Thernochrom ¢ Aqueous | nk

Conposi tion A reversibly thernochrom ¢ aqueous ink

conposition was prepared in the sane nmanner as in Exanple 3 except

t hat the above m crocapsul e pi gnment (coI ored bl ack by 25 cooling to

-25C or | ower Dbefagrehan s used. ation of

| nner - V\atfdi?l??ﬁat WP’ES% Vit capsu ?‘? ﬁer-waddi ng type

writing instr un@nﬁcrbmkleq:@mﬂ)sum&mpn eﬂxmhexdmtwnetdhaesanﬁlyrﬁnnmctmmmc

i n Exanpl t r q ous

i nk 30 Cogmg)o? figﬁ Bawhg% cofo?%le?g@égjfép%\‘@ aﬁ!i%s%gg &T%E;ga&[?ocf 4a1ﬁ8'9

pen, a bltetmhlomﬁe[ﬁ ((ivastbiviiming) ey Ifhenyhy-d- (@;ﬁtlwlr&-inn@ybﬂian@iéeyl)nf

papers ThesgPRYGeaRAM k! 9&1%9%9 R @gks.a alt 081 LRI AD SR 11%50)

but the 3? hgndvvrl tin neélol glﬁ}b(ega b (fl orl'ess V\hygn ru% e

usi ng t héixlMighenghand 8 pads o FRAS dreverrhey])-hvasugiopiopapeas the

mai nt ai negmpbaar (BY et 50/0nRE@ bl s benietyphbeylsthekdaptite pae corpsnan¢Ced

to -25C or ﬁyver the color was returned to original black and the

di scol or A48 avi or was reproduced repeatedly. [0099] Conparative

Exarrpl e 1 Prepdihambove nispdsicangisientrifhgadrto déniaen cevaggiblyubertnuichromic
iti y thernochrom ¢ aqueous ink conposition was

obt a?ﬁednglgrda‘?lgs‘?ﬂcgi 18 ht25 0 parts of the reversibly thernochromc

mcr ocapsul e pilgaamerage E@'ﬁﬁ]@dllﬁmet%ﬁb‘P abavemaisraspeslopigngat 5y o) theg

to -20C %mbfé‘f\?&ec@ﬁfrﬁfg&&ﬁﬁéﬂﬁuréls%5I9@r 5ndqhe a6mp Ieﬂaadb'l&nrgoﬁefng%ﬂué&ﬂ hurc.

conpound [ tfade na 150 ma ctur Edq:ha% i C Chem cal

| ndust ry 185 Plemery cﬂfﬁlg@s 80 B’éi%rf’mo‘#“‘btﬂ AR 3t Spusiysahge T EpprGE
gl yceri n[0@729)2 part of a defoam ng agent (SI i cone based), and 38. 48
part

wat er.. H he i nk s 6.60 and
t he iﬁr f géeé)afaélr?gl 81{] 1bA;8jl‘gé 0%[ gﬁ%lfo repar a plogﬁlowa
| nner - Waddi ng Tyyeeengibily thegnoehsemimasgueous ink composftien was abtainag by kending
t t
manner a2 DB oF Y RLOPEN ity erinbitolo ket Didriteu Bt Blue by
i nst r uneReoltgHp k%& ordgyver peforshpndefes pagitaf @éOBbatﬁBfF EOIEmPF @ﬁaﬁ‘rra%qt diFadsf
Rever si bhymd Syl 5medr 43000 ni@usRHsed PR LEIRD Fagandid /}\ 8 @pert of B yrganic

t her pchr om ¢ aqueous i nk ositi tai n
25. (¢ Dar PETagen SR comRoRns (At mames Ekesar 4 W PRk gnatica
pr epar edIndmsEyﬁ]mplLed 2 ﬁphm)oﬁﬂolpwmbzl dyolmdd1 5. Olgaxtsoof gﬁﬁrmr 0.02pert of a

beforeha'&?@o i a%ﬁ{(;sllﬂ: n9x9§e9§§P6¥'9 @%Lﬁk%ﬁokumdpa” of an

organic n e 369

manuf act ur ed bif heipklkaf thm@bﬁveank Forapeitian wes 6-97 eyl the sprfacqignsionvas 38.8
pol yvi nyhﬂ@/npohol 35.0 parts of glycerin, 0. 02 part of a defoam ng
agent (SI |cone based) and 37.98 parts of wat er. 25The pH of the
above® i nk0 ﬂ‘rp05|t|on was 6.60 and the surface tension was 40.4 n\N'm

Preparation of Inner-Wadding Type Writing Instrument
An ink occlusion body, in which a polyester sliver was coated with a synthetic

resin film, was impregnated with the above ink composition, received in an axle body
made of a polypropylene resin, and assembled with a resin processed pen body (chisel

30  type) of polyester fiber on the front end of the axle body via a holder in the connected
state, and a cap was then fitted thereto, whereby an inner-wadding type writing instrument
(marking pen) was obtained.

~ An SEBS resin was fitted to the front end of the above cap as a frictional member.

[0074]

35 Using the above writing instrument, a blue highlight (handwriting) was formed on
a sheet of paper.

The above handwriting showed blue at room temperature (25°C), but the

handwriting decolored and became colorless when rubbed using the frictional body fitted
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[0102] Preparation of Inner-Wadding Type Witing Instrunent

The resulting ink conposition was contained in a witing instrunent
in the sanme 30 manner as in Exanple 2 to obtain an inner-waddi ng type
writing instrunent (rrarki ng pen). [0103] Conparative Exanple 3

P t Th h k iti A
Fever s, bith BB it Ha s RN Ao GRaS o SRR, AMsadinyeet of
bl endi ng paﬁeﬂﬂaﬂophadtte -M°Ct cbrdowen;dresuoﬂrbrywashetummdho oniginahbloe eodpeul e
pi gnent Qﬁ&eﬁ’éﬁ% |%8§§gpwagr%r&%g%@ gat@‘#]@(:k by cooling to -20C or

| ower before yet cellulose, 1.0 part of an
organi ¢ MP@¥dgen sul fur conpound [trade name: Hokustar HP
manuf gct lgxgg-l pyg HokI co Chem cal Industry Co., Ltd.

2 4 TSR o R Bl Lol 500

and 32.98 par tA mﬁcmeetpenle plgraemisugpentibe whikhwentaiedcorepasibly thermschromic

6. 90 and P i on of
Crner -\ é:é 835{6111 ﬁ&x&;{fg g%%io?%&ﬁ&&%gorﬁ%n%ﬁ‘m%%%ﬂ qﬁ}?&ﬁi

corrp03| t |(dwhumfsnmghﬁddmenltyiamlaowmqﬂn@-smﬂgﬁfbHiiwnzciwrarw@ §@]ﬁyrrmtdm
as iq Qﬁﬁél{] BRAHe-1.1-
(markl ng p 3? )%S%%ng! 10 ﬁ@néaa?,gtﬁ‘f Ségﬁ eﬂg A)Y re TgthQ,I gzr}&gl B L1
Rever si bldyl k Pankg, aﬁ’lq(ﬁﬂl}’éfﬂmg?ftyﬂ xafluoroprogape gthei p) y
t her nochicafipenetfl (BN Wad i50K0 paeRpo 8 itehBoxdhe Sty N@pray adihe Rdinpgnéth (0)
parts of the reversibly thernmochrom c m crocapsul e pignment prepared

in ExanmplYés Zfb ored yellow by cooling to -20C or | ower beforehand),
0.5 part of hydhexbetcguspdsosl was uuaeifuged(lopis;ﬂateafremsib]wghwhmehliomi@gen

sul f C t anme: Hokusi de NS manufactured by Hokko
Chemﬂ(%:al W%H%%uie@%n J]F 0.5 part of polyvinyl alcohol, 35.0

parts of gl ycefﬁhﬁ avcragcngaa d@am%terdrefftbmbqvg TRIGEGAPIULS plewn@saa?swa) the

and 37. 98oh reie'%d&mdi\@fg%mpéﬂlaﬁm@ﬁ ﬁﬁctﬁﬂtﬁ@@aﬁglem % ERRIrWaS-20°C.
6. 90 and é?e surface tensjo 0106 %ar at i on of

| nner - Vadde Bigmspbeh %ﬁeﬁpwgr?rﬁgwlﬁwneolw Sihrd a phaoge 1 GiReRALur

COI’T’pOSI tl[@]‘l}'@]\ﬂS cont ained in a witi ng instrunent in the sane nanner
as i1.n.Ex A4 t t t
o 2 S Bl P S ST B SRR, 1oL e
Rever si bl y Thev%rmaensdnhy theAgoduorid ame@@nggsompwtlon was obtained by bianding
t hermochpgiy e}ﬁrtﬁlgf‘ﬁﬁ kxé‘ l‘ehv%féﬁmf?%etrﬁﬁ&n%% ﬂﬂ,frééat&}%ﬂe BYeriir (EhI618d %Qrk%y

parts of the reve rmochrom c m croca gnent_ prepared

i n Exanpreoligieo? rCs‘éF IBW@éb?fyf"(lE’é@d)r frg reg of gwr@rtyp%n@wrﬁéfhép%ﬁﬁa% &t}a €
0.5 part nghehydl§gaxseet3nmd nthfieh@8@by Lubrizol Japan Ltd.], 1.0 part of an organic

25  nitrogen sulfur compound [trade name: Hokuside R-150 manufactured by Hokko Chemical
Industry Co., Ltd.], 0.5 part of polyvinyl alcohol, 33.0 parts of glycerin, 0.02 part of a
defoaming agent (silicone-based), and 44.98 parts of water.

The pH of the above ink composition was 6.97 and the surface tension was 39.6
mN/m.

30 [0077]

Preparation of Direct Liquid Type Writing instrument (see FIG. 6)

The above ink 8 (which had been allowed to stand at room temperature after the
microcapsule pigment had been colored pink by cooling to -20°C or lower beforehand) and
a stirring body 9 (SUS-304 ferrite-based stainless steel ball, diameter of 3 mm) were

35 placed in an axle body 4 and a front marking pen body 3 [chisel type] was aitached
therewith via a holder 5 while a valve mechanism 10 intervened, whereby a direct liquid

type writing instrument 1 (marking pen) was obtained.
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301.0 part of an organic nitrogen sul fur conpound [trade nane:

Hokusi de R150 manufactured by Hol dco Chem cal Industry Co., Ltd.],
0.5 part of polyvinyl alcohol, 30.0 parts of glycerin, 0.02 part of a
def oam ng agent (silicone- based) and 47.98 parts of water. The pH of

t he above ink GO osi tion %H nd th surface t ensj %’E
m\/ m 35[ 0108] ‘bﬁ%&?lﬁ’te%?{‘ H%IV EB“SF;]/B%HW’FFHVH esﬁ%? UhEnt
The r esultoidpgndaknetelngpomigtwioch presses ﬂwt@nnedalvmbedwq asi to dpe ipressurarverided
inth

wei ting LT anert? t??%% (o AR Se Wnb Rel S Abeh e 3 IR R ee
Pr epar at iappliest tofes/panshasty yﬁtmﬁmﬁochr onmi ¢ Aqueous | nk Conposition A

reversibly t hemﬁe Rstn RAYBALB10 tHK raP BROST the QPo WX OB £38TrieNonal
bl endi ng 5 . Q parts of the reversibly thernochronmic mcrocapsul e

pi gment PR 3d in Exanple 6 (colored yellow by cooling to -20C or
| ower bef{od8hand), 0.5 part of hydroxyethyl cellulose, 1.0 part of an

manat act ur ed by LD SRR o rafye BRI it e tormed by

pol yvi nywritingamad she@Sofaper t s of glycerl n, 0.02 part of a defoaning
oo (31 Conme Ao AR B0l g

above i Nk conmposition wa

[0110] Pdepslorsd poth berame foderlaan adien grbby asing the figtional bpdyre hhis state was

Thet L esumalmanb@hn@e@m'témpaaﬁa@es Waeh ﬁie%ﬁéetlom p@pwgsucagleﬂwzwmt
N e s

15 Ti 3 ;
writing ?%‘%r I r ?%Ph’gdgéﬂggnﬁﬂ Eﬁ%’ﬁg ??\‘ﬁé’% %\N%éwésng ype

Pr epar at meprodlfce&ee;eamdl}-ly Ther mochr om ¢ Aqueous Ink Conposition A
revey i bl[g(ybk;er nochrom ¢ aqueous ink conposition was obtai ned by

bl en 5.0 parts of the reversibly thernochronmic mcrocapsule
pi gnent Eﬂ@@&lﬁ&j in Exanple 7 (col ored blue by cool i ng to -20C or

| over be&»?ép%fa%ﬂbm@vasﬂ% Th&ﬁo@bﬁ%ﬁéméﬂ%}éé saeﬁl 1.0 part of an
organic nltrogen sul r; (g_‘;? [trade n

manuf act ur ed by 1Y m%ﬁgqc@ys@%mgnﬁpms 36&"51%&} the gpme
pol yvi ny maah&aR3 oh Ex&ﬁiﬁ Ip@dckpt thit thé yaRsdeharticl®diapitdr of theemitedcapsilag

age (Sll co 37.98 parts of water. 25The pH of the
Shovi? | ResED St OB s

% and the surface tension was 39.8 nm
[0112] Prepar af: houompleterdmolo&ﬁagdemyratyma)f\l\hc micrgcdpasle pigraert is 60°C, and

The resubjd &g@&&&i}ﬂﬂg%ﬁ@@@%ﬁ APC! ARG udnifdel BG: KBR SUARG

in the ain an nner - waddi ng° t ype
writing P@l@ﬂfﬁﬂﬁrﬁbﬁwglq ﬁﬁhmg@gnﬁﬁfﬂi)efatPGllB] Conpar ati ve Exanple 8

[0080]
25  Preparation of Reversibly Thermochromic Aqueous Ink Composition
A reversibly thermochromic aqueous ink composition was prepared in the same
manner as in Example 1 except that the above microcapsule pigment (colored orange by
cooling to -20°C or lower beforehand) was used.
[0081]
30  Preparation of Inner-Wadding Type Writing Instrument
An inner-wadding type writing instrument (marking pen) was prepared in the
same manmner as in Example 1 except that the above reversibly thermochromic aqueous ink
composition was used.
[0082]
35 Using the above writing instrument, an orange letter (handwriting) was formed by
writing on a sheet of paper.
The above handwriting showed orange at room temperature (25°C), but the
handwriting decolored and became colorless when rubbed using the frictional member
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Preparati on of Reversibly Thernmochrom ¢ Agueous | nk Conposition A
reversi bly thernochrom ¢ aqueous ink conposition was obtai ned by

bl ending 35 20.0 parts of the reversibly thernochrom c m crocapsul e
pi gnent prepared in Exanple 8 (colored pink by cooling to -20C or

| ower befporehand), 0,5 t of hydroxyerhyl cellulose, 1.0 t gf an
or gani o ol A8 ot cltisSeis e i P derbeaira S ien fe
manuf act shed obpapdo ke cbledite s10°Crod steryth€aolor kstad rdturned o paginalafrange and
pol yvi nyl . . r i 02 part of a defoam ng
agent (siﬂﬁaétlzlg%g(?’!gggrggﬁl?avgoﬁcﬁ a}lfgéfg%éaé?t? éﬂeg?ed%at er. The pH of the above
i nk conpd8?&3lon was 6.80 and the surface tension was 40.2 niNm

5[0114] k¥ f@aigon of Direct Liquid Type Witing Instrunent
The resul ti ng I nk _conposition was contained in a witing instrument

in the saseraralioneal Reyersplyhmmnechromig Migrogapsule Bigmest | i quid type

\é)vr it ngt instr ;Jﬂgfbtvel(sfﬁlj? Fieﬁ%ﬁﬂﬁﬂmm n@tddab sAlﬂ@p@@tmTﬁmﬁ bhﬁirﬁ&_&x?’_ﬂie&a&e
reparati on O e ISl e romec u us,. 1 n OSLTI OoNn

N T By er TR B3R FoeRP] £ a0 e AR Ear B s The Bhesw

bl endi ng pifmdnt pas tadjusted ttdré.Srpguer si bl y t her nochrom ¢ mi crocapsul e

P ooetObe or enarf PR BeciatireEhyBE Sl PLAROSBY A limbi} i 070,004

an or ganite 9anpleigealosigefiemperatpoiinds 1C: rEiseigaaet chppgespoladrorn ermpge to

manuf act ypRdeMhidvlchka Bhed mabmpaidss 1y Co., Ltd.], 0.5 part of
pol yvi nyl qaklé ohol, "35.0 parts of glycerin, 0.02 part of a defoam ng

agent (si ne- based), and 37.98 parts of water. The pH of the above
i nk conp®sdpatation Wi RebeSiblpMHermvehmuit Acpedeink donymsitbd. 0 N m

20[ 6] Preparation.of .l nnef- di ng. Ty iti-ng lnstr L

The Toout t1 o Pl e HeRRE B Al RE c¥ihhoiich 15 gﬁ%‘%@ b fhe sape

in the samenemasrieExasplenl canplhet e sbovshnigiacapgulé pigerenihrattiredyonaggreby

writing Lgloslh{(%{geﬁlgoc(mg@ep%ﬁg%ﬁ[%%@d_% Conpar ative Exanple 10

Preparation Reversi bly ernochrom ¢ Aqueous | nk Conposition
A rever si¥18p]1t her nochromi ¢ aqueous i nk conposition was obtai ned by

bl endi ng pZpafhtiBalof sniel- WARIifEYopes Whiting Ihfuiglor oni ¢ mi crocapsul e
pi g d1t prepared.in Exa Iet 10"% ol ared org&gekgé cob)l i ng to 825& or
owerd bef or ehafdh M- waising tYBE Wi hedRsTRpF (ki ey paeprepasd iz e’ o
an or gansamdivanogen iis Bkfmplecloeqeoptrttiat[the adee mewvesiblyidhersicdhbroRid 3Queous ink
manuf act [%Igsosl? Olf@%%@&gmem cal Industry Co., Ltd.], 0.5 part of

arco : :

pol yvi ny 0 "parts of glycerin, 0.02 part of a defoam ng
agent (s{008bne-based), and 37.98 parts of water. The pH of the above

i nk conpositio itd BseHhéRCH & RReV@anBRrihgYWeformed b
35[0118] Rr_epapgit?l@i}rl]@%lﬁgﬁeﬁﬁgtrl -%;\izlédi ng Typergll\%ﬁ ti?\ﬂéﬁl nst rlurgg% ormea by

The 3%suPiting onAchedASP8Pst on was contained in a witing instrunent
in the sane maTheab@e HandEKaApkkowdd drangelt abain &dinperatare (XGed), bgt thy pe

wri ting hf?ns i mnegn&ec(glg?erdk elmrgigoe%aenqz colorless when rubbed using the frictional member
fitted to the axle body. This state was maintained under room temperature. When the
sheet of paper was cooled to -25°C or lower, the color was returned to original orange and
30 the discoloration behavior was reproduced repeatedly.
[0087]
Example 11
Preparation of Reversibly Thermochromic Microcapsule Pigment
A reversibly thermochromic microcapsule pigment was obtained in the same
35  manner as in Example 1 except that the average particle diameter of the microcapsule

pigment was adjusted to 1.1 um.

30



[0119] 5 Conparative Exanple 11 Preparation of Reversibly

Ther nochrom ¢ Aqueous | nk Conposition A reversibly

t hermochrom ¢ aqueous i nk conposition was obtai ned by bl ending 25.0
parts of the reversibly thernmochrom c m crocapsul e pi gnent prepared
in Exanple 11 (¢ol ored orange, by coolin -30C or lower .

bot or ahand) . 0 TBesamps ArpiieingyeRRgEugotBe misesulE e pntis 60°Gynd
or gani ¢ nhd congslete coloring tempiratunelis[-8 0% el apipmetdathasgedeobdr fhdin orange to
manuf act yr 0 ] try Co., Ltd.], 0.5 part of

pol yvi nyﬁoﬁﬁg%ﬂ#ﬁé&%_c&%@%&%ﬁ% ye(S:'eri n, 0.02 part of a defoam ng
agent (si[P9&dne-based), and 37.98 parts of water. The pH of the above
| Nk coMpesitlARn @ RPeRbIAMemiRhimil 2eficbRak CdniRSibh 0 MV m

15[ 0120] Prﬁeﬂ;-)ar g}tl(i@or?_ gf I%ne?-V\addi nlg%lggfge Witing Ilnstrumagt

The resul ting AiEveisiibnthermeshropuic 2auReys ik Qomposition yas prsPased dp thesame

in the safmnsedRneExaspldll ExRppihet thi absveqhicaicapdile pighrht (altdted grahydsy

writing instrunment, rkin en). .20[012]1] Conparative Exanple 12
Pr epar at i“B% %ORg@égﬁﬁﬁWr%F%E@r i¥hqueous | nk Conposition
A reversif@089]t her nochrom ¢ aqueous ink conposition was obtai ned by

bl engdi ng nar g : { t %EHP& rom c mcrocapsul e

pi grrgdr)u E?%Sgaﬁ@g#?im%w@@éﬁ%%@% rlg o] n? by cooling to -25C or

| ower bef or ehadd)inng-Badsang type viitthednstaunspl (readking reoe was peeppeedtin gie an
organi ¢ Rirh& BRRerMliA E&mﬁﬂl’éploék'&@?t[thﬁﬁﬂ@aﬁlﬁ@?éve‘f@iﬂ%&h%o%hﬂo’iﬂc aqueous ink
manuf actured hy Hol dco ,Chem cal 1ndustry Co., Ltd’], 0.5 part of

pol yvi nyCOBPeH Wagssed- parts of glycerin, 0.02 part of a defoaning
agent (sit60%pne-based), and 37.98 parts of water. The pH of the above

i nk nposi ti1op was, 6.90 and.the surface tensi 1..

(01257 Propar abiobi B¢ rser B e e Rl i) W oRea by
The r esubtriting onmksheetrpgd@spen on was contained in a witing instrunent
in the sane ma i d i i ; { pe
writing | nat r aigro R A HRR Sl (a8l Fodin S AL (290, A

Pr epar at PEriTITREPepIores 3ncsete eHURTSOV GBI tsie 6 fieiqne] Bember

QI r e\é ers Egcgd/ Bot the h{ilé%}fi?ﬁﬁﬁi%@ Q4§ ndiaﬁ}{‘lz?,iﬁ@cl'i;ﬁitﬁak'h td R tet@serofenl Wﬁléh g

endj ng arts o reyersi er nochr om ¢ rocapsul e

ot orihe *gikebSt Ber Regsontff o 345 Bb Ribedpr Ak oy B TR Ditbeg and
| oner betherditvatvditiordbehapiar tvae tephydircod yepehtgdlycel | ul ose, 1.0 part of an
organi c fﬁ(brl gen sul fur conpound [trade nane: Hokuside R-150

5manuf actured by Hokko Chem cal Industry Co., Ltd.], 0.5 part of

pol yvi nyExahpleHal , 35.0 parts of glycerin, 0.02 part of a defoaning
agent  ( sbldyaQR6H BAREGrsibAheho8RoRAE MicRtaptbledigméie PH of the above

i nk conposition was 78 "and .t he, surface tension was 41.5
25 P A reversi%ly t%ermochromic m{crocaps le ;?igment was obtained in the same

manner as in Example 2 except that the average particle diameter of the microcapsule
pigment was adjusted to 1.4 pm.
The complete decoloring temperature of the microcapsule pigment is 58°C, and
the complete coloring temperature is -25°C. The pigment changes color from pink to
30 colorless through a change in temperature.
[0092]
Preparation of Reversibly Thermochromic Aqueous Ink Composition
A reversibly thermochromic aqueous ink composition was prepared in the same
manner as in Example 2 except that the above microcapsule pigment (colored pink by
35  cooling to -25°C or lower beforehand) was used.
[0093]
Preparation of Inner-Wadding Type Writing Instrument
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mMVm [0124] 10 Preparation of Direct Liquid Type Witing |Instrunent
The resulting ink conposition was contained in a witing instrunent

in the sane nmanner as in Exanple 13 to obtain an inner-waddi ng type
writing instrunment (marking pen). [0125] 15Using the witing

i nstrunment obtajned in ch of the above l.es and Conparati.v
Eanpl es. t he. (ol ORI NETCEE s R e e G agt W PRSHP Sty
Usi ng t heameintdnngr asnatBxampid 2 exdept thetthe abeeakvatibExhamhehrdmicaqioues mk

20 Conparat i . 1to 13, aline having a length of 20 cm was
witten tcghlpkélgﬁl‘egéwagghgezdh lines on a witing paper. Its cap was fitted

to the wiP@34lg i nstrunent used for witing and it was set on a shaker
[ reci pro- shakeryJmyvit apb i Rigidyg i, b PmkIek@ haddviiting) Hvad PorBle@y! vAGHi
state (the witing front endagvagsﬂ-ufmgr d). A]Ezter Vi t;lrg?;lt iaon vvasw e
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conpar ed gagsh the handwriting before the test. [0127] The results of
the vibration test were shown in the follow ng table. [0128]
Exanpl e Cragple

Preparation of Reversibly Thermochromic Microcapsule Pigment

15 A reversibly thermochromic microcapsule pigment was obtained in the same
manner as in Example 3 except that the average particle diameter of the microcapsule
pigment was adjusted to 1.3 um.

The complete decoloring temperature of the microcapsule pigment is 56°C, and
the complete coloring temperature is -25°C. The pigment changes color from black to

20  colorless through a change in temperature.

[0096]
Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was prepared in the same
manner as in Example 3 except that the above microcapsule pigment (colored black by

25  cooling to -25°C or lower beforehand) was used.

[0097]
Preparation of Inner-Wadding Type Writing Instrument

An inner-wadding type writing instrument (marking pen) was prepared in the
same manner as in Example 3 except that the above reversibly thermochromic aqueous ink

30 composition was used.

[0098]

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

The above handwriting showed black at room temperature (25°C), but the

35  handwriting decolored and became colorless when rubbed using the frictional member
fitted to the cap. This state was maintained under room temperature. When the sheet of
paper was cooled to -25°C or lower, the color was returned to original black and the

discoloration behavior was reproduced repeatedly.
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[0099]
Comparative Example 1
Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was obtained by blending
25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 1
(colored orange by cooling to -20°C or lower beforehand), 1.0 part of an organic nitrogen
sulfur compound [trade name: Hokuside R-150 manufactured by Hokko Chemical Industry
Co., Ltd.], 0.5 part of polyvinyl alcohol, 35.0 parts of glycerin, 0.02 part of a defoaming
agent (silicone-based), and 38.48 parts of water.

The pH of the above ink composition was 6.60 and the surface tension was 40.5
mN/m.
[0100]
Preparation of Inner-Wadding Type Writing Instrument

The resulting ink composition was contained in a writing instrument in the same
manner as in Example 1 to obtain an inner-wadding type writing instrument (marking pen).
[0101]
Comparative Example 2
Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was obtained by blending
25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 2
(colored pink by cooling to -20°C or lower beforehand), 0.5 part of hydroxyethyl cellulose,
1.0 part of an organic nitrogen sulfur compound {trade name: Hokuside 369 manufactured
by Hokko Chemical Industry Co., Ltd.], 0.5 part of pelyvinyl alcohol, 35.0 parts of
glycerin, 0.02 part of a defoaming agent (silicone-based), and 37.98 parts of water.

The pH of the above ink composition was 6.60 and the surface tension was 40.4
mN/m.
[0102]
Preparation of Inner-Wadding Type Writing Instrument

The resulting ink composition was contained in a writing instrument in the same
manner as in Example 2 to obtain an inner-wadding type writing instrument (marking pen).
[0103]
Comparative Example 3
Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was obtained by blending
30.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 3
(colored black by cooling to -20°C or lower beforehand), 0.5 part of hydroxyethyl
cellulose, 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
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[0129] Conparative Exanple 12 3456 7 8 9 10 11

part of polyvinyl alcohol, 35.0 parts of glycerin, 0.02 part of a defoaming agent (silicone-
based), and 32.98 parts of water.

The pH of the above ink composition was 6.90 and the surface tension was 39.8
mN/m.,
[0104]
Preparation of Inner-Wadding Type Writing Instrument

The resulting ink composition was contained in a writing instrument in the same
manner as in Example 3 to obtain an inner-wadding type writing instrument (marking pen).
[0105]
Comparative Example 4
Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was obtained by blending
25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 4
(colored yellow by cooling to -20°C or lower beforehand), 0.5 part of hydroxyethyl
cellulose, 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, 35.0
parts of glycerin, 0.02 part of a defoaming agent (silicone-based), and 37.98 parts of water.

The pH of the above ink composition was 6.90 and the surface tension was 40.2
mN/m.
[0106]
Preparation of Inner-Wadding Type Writing Instrument

The resulting ink composition was contained in a writing instrument in the same
manner as in Example 4 to obtain an inner-wadding type writing instrument (marking pen).
[0107]
Comparative Example 5
Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was obtained by blending
20.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 5
(colored blue by cooling to -20°C or lower beforehand), 0.5 part of hydroxyethyl cellulose,
1.0 part of an organic nitrogen sulfur compound [trade name: Hokuside R150
manufactured by Hokko Chemical Industry Co., Ltd.], 0.5 part of polyvinyl alcohol, 30.0
parts of glycerin, 0.02 part of a defoaming agent (silicone-based), and 47.98 parts of water.

The pH of the above ink composition was 6.85 and the surface tension was 40.5
mN/m.
[0108]
Preparation of Inner-Wadding Type Writing Instrument

The resulting ink composition was contained in a writing instrument in the same

manner as in Example 5 to obtain an inner-wadding type writing instrument (marking pen).
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[0109]
Comparative Example 6
Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was obtained by blending
25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 6
(colored yellow by cooling to -20°C or lower beforehand), 0.5 part of hydroxyethyl
cellulose, 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, 35.0
parts of glycerin, 0.02 part of a defoaming agent (silicone-based), and 37.98 parts of water.

The pH of the above ink composition was 6.80 and the surface tension was 40.1
mN/m.
[0110]
Preparation of Inner-Wadding Type Writing Instrument

The resulting ink composition was contained in a writing instrument in the same
manner as in Example 6 to obtain an inner-wadding type writing instrument (marking pen).
[0111]
Comparative Example 7
Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was obtained by blending
25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 7
(colored blue by cooling to -20°C or lower beforehand), 0.5 part of hydroxyethyl cellulose,
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, 35.0 parts of
glycerin, 0.02 part of a defoaming agent (silicone-based), and 37.98 parts of water.

The pH of the above ink composition was 6.78 and the surface tension was 39.8
mN/m.
[0112]
Preparation of Inner-Wadding Type Writing Instrument

The resulting ink composition was contained in a writing instrument in the same
manner as in Example 7 to obtain an inner-wadding type writing instrument (marking pen).
[0113]
Comparative Example 8
Preparation of Reversibly Thermochromic Aqueous Ink Composition

A reversibly thermochromic aqueous ink composition was obtained by blending
20.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 8
(colored pink by cooling to -20°C or lower beforehand), 0.5 part of hydroxyethyl cellulose,
1.0 part of an organic nitrogen sulfur compound [trade name: Hokuside R-150
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25C, 60 5@;@:@5@3@5 Reyegsibly Thermochromic Aqueous Ink Composition
A reversibly thermochromic aqueous ink composition was obtained by blending

25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 9
(colored orange by cooling to -20°C or lower beforehand), 0.5 part of hydroxyethyl
15  cellulose, 1.0 part of an organic nitrogen sulfur compound [trade name: Hokuside R-150
manufactured by Hokko Chemical Industry Co., Ltd.], 0.5 part of polyvinyl alcohol, 35.0
parts of glycerin, 0.02 part of a defoaming agent (silicone-based), and 37.98 parts of water.
The pH of the above ink composition was 6.85 and the surface tension was 40.0
mN/m.
20 [0116]
Preparation of Inner-Wadding Type Writing Instrument
The resulting ink composition was contained in a writing instrument in the same
manner as in Example 9 to obtain an inner-wadding type writing instrument (marking pen).
[0117]
25  Comparative Example 10
Preparation of Reversibly Thermochromic Aqueous Ink Composition
A reversibly thermochromic aqueous ink composition was obtained by blending
25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 10
(colored orange by cooling to -25°C or lower beforehand), 0.5 part of hydroxyethyl
30  cellulose, 1.0 part of an organic nitrogen sulfur compound [trade name: Hokuside R-150
manufactured by Hokko Chemical Industry Co., Ltd.], 0.5 part of polyvinyl alcohol, 35.0
parts of glycerin, 0.02 part of a defoaming agent (silicone-based), and 37.98 parts of water.
The pH of the above ink composition was 6.80 and the surface tension was 39.8
mN/m.
35 [0118]
Preparation of Inner-Wadding Type Writing Instrument
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A reversibly thermochromic aqueous ink composition was obtained by blending
25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 11
(colored orange by cooling to -30°C or lower beforehand), 0.5 part of hydroxyethyl
10  cellulose, 1.0 part of an organic nitrogen sulfur compound [trade name: Hokuside R-150
manufactured by Hokko Chemical Industry Co., Ltd.], 0.5 part of polyvinyl alcohol, 35.0
parts of glycerin, 0.02 part of a defoaming agent (silicone-based), and 37.98 parts of water.
The pH of the above ink composition was 6.90 and the surface tension was 41.0
mN/m.
15 [0120]
Preparation of Inner-Wadding Type Writing Instrument
' The resulting ink composition was contained in a writing instrument in the same
manner as in Example 11 to obtain an inner-wadding type writing instrument (marking
pen).
20  [0121]
Comparative Example 12
Preparation of Reversibly Thermochromic Aqueous Ink Composition
A reversibly thermochromic aqueous ink composition was obtained by blending
25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 12
25  (colored pink by cooling to -25°C or lower beforehand), 0.5 part of hydroxyethyl cellulose,
1.0 part of an organic nitrogen sulfur compound [trade name: Hokuside R-150
manufactured by Hokko Chemical Industry Co., Ltd.], 0.5 part of polyvinyl alcohol, 35.0
parts of glycerin, 0.02 part of a defoaming agent (silicone-based), and 37.98 parts of water.
The pH of the above ink composition was 6.90 and the surface tension was 41.0
30  mN/m.
[0122]
Preparation of Inner-Wadding Type Writing Instrument
The resulting ink composition was contained in a writing instrument in the same
manner as in Example 12 to obtain an inner-wadding type writing instrument (marking
35  pen).
[0123]
Comparative Example 13
Preparation of Reversibly Thermochromic Aqueous Ink Composition
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A rteversibly thermochromic aqueous ink composition was obtained by blending
25.0 parts of the reversibly thermochromic microcapsule pigment prepared in Example 13
(colored black by cooling to -25°C or lower beforehand), 0.5 part of hydroxyethyl
cellulose, 1.0 part of an organic nitrogen sulfur compound [trade name: Hokuside R-150
manufactured by Hokko Chemical Industry Co., Ltd.], 0.5 part of polyvinyl alcohol, 35.0
parts of glycerin, 0.02 part of a defoaming agent (silicone-based), and 37.98 parts of water.

The pH of the above ink composition was 6.78 and the surface tension was 41.5
mN/m.
[0124]
Preparation of Direct Liquid Type Writing Instrument

The resulting ink composition was contained in a writing instrument in the same
manner as in Example 13 to obtain an inner-wadding type writing instrument (marking
pen).
[0125]

Using the writing instrument obtained in each of the above Examples and
Comparative Examples, the following tests were conducted.
[0126]
Vibration Test

Using the writing instrument obtained in each of Examples 1 to 13 and

Comparative Examples 1 to 13, 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 instrument used for writing and it was set on a
shaker [recipro-shaker manufactured by Taitec Corporation] in an erecting state (the
writing front end was upward), After vibration was imparted at 284 rpm for 5 hoursina
vertical direction under an environment of 25°C, a line having a length of 20 cm was
written ten times as ten lines on a writing paper and the handwriting was compared with
the handwriting before the test.

Furthermore, after vibration was imparted for 50 hours in a vertical direction
under an environment of 40°C that is an assumption of long-term passage, a line having a
length of 20 cm was similarly written ten times as ten lines on a writing paper and the
handwriting was compared with the handwriting before the test.

[0127]}
The results of the vibration test were shown in the foliowing table.

[0128]
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[Table 1]

25°C,5hours | A |A|A|AJA|JA|A|A|JA|AJA|A]A
40°C, 50
hours

Vibration
test

[0129]
[Table 2]

Comparative Example

1[2(3|4(5]|6]7|8[9]|10f11]12]13
25°C,5hours | B|B|B|B|B|B|B(B|B|B|B|B|B

40°C, 50
hours B|B|/B|B|B|B|B|B|B

Vibration

test

[0130]

The evaluation about the symbols in the table is as follows:

A: disconnection is not observed on the handwriting as compared with the initial
one and it has the same color density as that of the initial one;

B: disconnection is observed at the start of writing and the handwriting density is
reduced as compared with the initial density.

[0131]
Aging Test

Four writing instruments obtained in each of Example 8 and Comparative
Example 8 were prepared. Using each writing instrument, 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 instrument used for writing and it was allowed to
stand in an erecting state (the writing front end was upward) at 25°C for 30 days for first
writing instrument, at 25°C for 60 days for second writing instrument, at 50°C for 30 days
for third writing instrument, and at 50°C for 60 days for fourth writing instrument.
Thereafter, in each case, a line having a length of 20 cm was written ten times as ten lines
on a writing paper and the handwriting was compared with the handwriting before the test.
[0132]

The results of the aging test are shown in the following table.

[0133]
[Table 3]
50°C, 50°C, 25°C, 25°C,
30 days 60 days 30 days 60 days
Example 8§ A A A A
Aging test | Comparative
Example 8 B B B B
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[0134])

The evaluation about the symbols in the table is as follows:

A: disconnection is not observed on the handwriting as compared with the initial
one and it has the same color density as that of the initial one;

B: disconnection is observed at the start of writing and the handwriting density is
reduced as compared with the initial density.
[0135]
Writing Feel Test

Using each of the writing instruments obtained in Examples 1 to 13, 15 circles in
one line were written 30 times as 30 lines on a writing paper and writing feel was
compared.

Incidentally, the writing feel test was performed by 5 persons of Test Persons A to

E.
[0136]
The results of the writing feel test are shown in the following table.
[0137]
[Table 4]
Example
112 (3145|167 (8]9]10]11112]13
TestpersonA | B{|B|B|B|B/B|B/B|B/A|S|AA
. TestpersonB| B| B|B|B|/B|B|/B|B|A|A|S|A]A
Writing
test TestpersonC | B| B|B|B|B|B|{B|B|A|JA[S|A|[S
TestpersonD | B|B|B|B|[B|B|B|B|A|S|S|A|[S
TestpersonE | B| B|B|B|/B|/B|B|[B/AJA|S|AJA
[0138]
The evaluation about the symbols in the table is as follows:
S: very smooth writing can be performed;
A: smooth writing can be performed;
B: writing is performed with usual writing feel.
[0139]
Example 14

Preparation of Reversibly Thermochromic Microcapsule Pigment

A microcapsule pigment suspension which contained a reversibly thermochromic
composition having a color-memory property and composed of 3.0 parts of 1,3-dimethyl-
6-diethylaminofluorane as the component (A), 3.0 parts of 4,4'-(2-ethylhexane-1,1-
diyl)diphenol and 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.
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[0138] The eval uati on about the synbols in the table is as foll ows:
20S: very snooth witing can be perfornmed; A: smooth witing can be
performed; B: witing is perforned with usual witing feel. [0139]
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state, and a cap was then fitted thereto, whereby an inner-wadding type writing instrument
25  (marking pen) was obtained.

[0142]

Preparation of Writing Instrument Set

The above inner-wadding type writing instrument and a rectangular frictional
body made of an SEBS resin were combined to obtain a writing instrument set.

30 Using the above writing instrument, an orange letter (handwriting) was formed by
writing on a sheet of paper.

The above handwriting showed orange at room temperature (25°C), but the letter
decolored and became colorless when rubbed using the frictional body. This state was
maintained under room temperature. When the sheet of paper was cooled to -20°C or less,

35 the color was returned to original orange and the discoloration behavior was reproduced
repeatedly.
[0143]
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Japanese Patent Application No. 2009-189038 filed on August 18, 2009,
and t he 8wmsdriptionofiRefrrenaei¥uraerilsand Sigrsor por at ed herein by reference.
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2. The reversibly thermochromic aqueous ink composition according to claim 1,
wherein the organic nitrogen sulfur compound is at least one compound selected from the
group consisting of 2-(4-thiazoyl)-benzimidazole, 2-(thiocyanatemethylthio)-1,3-
benzothiazole, 2-methyl-4-isothiazolin-3-one, 5-chloro-2-methyl-4-isothiazolin-3-one.
20
3. The reversibly thermochromic agueous ink composition according to claim 1
or 2, wherein the mass ratio of the comb type polymer dispersant having carboxyl groups
on its side chains to the organic nitrogen sulfur compound is 1:1 to 1:10,

25 4. The reversibly thermochromic aqueous ink composition according to any one
of claims 1 to 3, wherein the pH of the ink composition falls within a range of 3 to 7.

5. The reversibly thermochromic aqueous ink composition according to claim 4,
wherein the water-soluble resin is soluble when the pH of the ink composition falls within

30 arangeof3to7.

6. The reversibly thermochromic aqueous ink composition according to any one
of claims 1 to 5, wherein the surface tension of the ink composition falls within a range of
25 to 45 mN/m.

35
7. A writing instrument wherein the reversibly thermochromic aqueous ink

composition according to any one of claims 1 to 6 is received in an axle body and which
comprises a pen body delivering the ink composition in the axle body.
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of claims 1 to 3, wherein the pH of the ink conposition falls within
a range of 3 to 7. 5. The reversibly thernochrom c agueous
i nk conposition according to claim4, wherein the water-sol uble resin
is soluble when the pH of the ink conposition falls within 30a range
of 3to 7. 6. The reversibly thernochrom c aqueous ink
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vvritinginstru ordl inoth o he
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fiber as&mﬂﬁhgpereh@iyved in the axl e body and the ink occl usi on body
is inpregnated with the ink conposition. 5 9. The writing
i nstrunment according to claim7 or 8, wherein the pen body is a
mar ki ng pen bod§.. The writing instrumenbaccyriing o 2y 95 Pﬁé@ﬂﬁﬁ%ﬁﬂ RIS di ng
Lo any Op&mpfisesdtiBBonhl kember,Whi ch 10conprises a frictional menber.
11. Awiting instrunment set conprising the witing instrunment
according to any one of clains 7 to 9 and a frictional body.

11. A writing instrument set comprising the writing instrument according to any

one of claims 7 to 9 and a frictional body.
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