DESCRI PTI ON TI TLE OF | NVENTI ON: THERMOCHROM C

COLOR- MEMORI ZATI ON TONER, CARTRI DGE 5 | NCLUDI NG SAME HOUSED THEREI N,
| MAGE FORMATI ON APPARATUS, CARTRI DGE SET, AND | MAGE FORMATI ON
APPARATUS SET TECHNI CAL FI ELD [0001] 10The present invention rel ates
to a thennochrom c color-nenory toner and a cartridge including the
sanme housed therein, an inage formation Barat us, a cartridge set,
and an i mage formation apparatus sBESC Rlﬂ”rﬁ Npecifically, it relates
to a thernmochrom e col or-nmenory toner which can forma copied matter
that can b i.scol ored due to change in tenperature and
can di spl a§1ﬁ9%w1§gte in a specific tenperature regio 15 a
cartridge i ncl udTHGRMQCHRAMIC RIZATION TOMER, Cﬁ%ﬁ%@@@
appar at ¥s, 1RCEBDING490//8 SIOUSEINTHBREIN IPLAGE FERMATIONNEFR{RISTYS] .
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properties in a toner (see, Pat ent Docunent 1). Wth
copi es obt Q'EGQNI(QXLEFQELMI ng the above toner, they have the function
of sel ect|r®¥ giving a view of either of two states before and after
di scol orat I(¥8but, in a practical use of the copies, they do not
necessa®ily exhllﬁleus‘rftsm xmn@mbte@tqﬁmmhmmmml@anwmtmrw col or

tone in anc&&ﬂ!gé‘ﬁa&bﬁdﬁ:%%aﬁie%@saﬂ&ﬂteﬁ{‘ af HlageForna R afpBls ORI sct
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convent i ons, andmeimage fermation afpalagd. t o provi de a therm)chrom c
color-nmenory toner that has an excell ent

BACKGROUND ART
[0002]

20 An attempt has been disclosed to incorporate a reversibly thermochromic material
having color-memorization properties in a toner (see, e.g., Patent Document 1),

With copies obtained by applying the above toner, they have the function of

selectively giving a view of either of two states before and after discoloration but, in a
practical use of the copies, they do not necessarily exhibit the satisfactory function of

25  keeping the color tone in an ordinary temperature region and, at some environmental
tempetature in winter or summer, they in some cases fail to exhibit expected function due
to discoloration of the toner itself or discoloration of the copies.

RELATED ART DOCUMENTS
80 PATENT DOCUMENTS

[0003]
Patent Document 1: JP-A-2000-330321

DISCLOSURE OF THE INVENTION
35 PROBLEM TO BE SOLVED BY THE INVENTION
[0004]
The present invention intends to remove the defects with the above conventional
toner, 1.2., it intends to provide a thermochromic color-memory toner that has an excellent



function of selectively keeping either of states before and

di scoloration, a cartridge including the toner housed therein, an

i mge formation apparatus, a cartridge set, and an inage formation
apparatus set. MEANS FOR SOLVI NG THE PROBLEMS 5 [0005] That is, the
present invention has the follow ng constitution. 1.A thernochronc
col or-menory toner conprising: at |east a mcrocapsul e pignent
encapsul at i %gct@npﬁ ealertivdly beipmscitharof stetes bsforanp disccléretions e Rpttidge ng (A

an el ect r onpéledas ﬂ@%&@h&fséd‘ﬁcx@fng & SRt hppdriths %rbm%@getsétoahdan
accepting cg ﬁnd an a reacgl on msdl um control ling col or

reaction b "and (B); and a binder resin, in

whi ch the MAUSMS@LHWWMSI arge hysteresis
characteri gpgggWi th respect to col or density- terrperature curve and

shows altemative et ween.a col an decol ored state,
15t he hyst er esi sﬁ’%éﬁ’ Q’&P&‘rs? tn?vgn?%n ﬂ’F’%I? ’ég?"«?ﬁ%&“‘a}'ur e-rise
process whére t hé thingeghmenicsolormeerrioharcenipsiing: ef leak ¢ olionepiun

starts whenrigha t&r?e BRALAhYE BehERERRNC Ecﬁ@@ﬁéﬁ&?%@m}a&ﬁdﬂ%o FdpSisiRk
conpl et el yle{eac cgq% the ecol ored Stated,:,ﬁ) f erature re |on of

equal to o A A FES AT PP P % Ffing fgpound, and

t enper d0ur €C} @;eatand ;nqdnmacctnanﬁ'mg atlor radtion petpreecths shovkedApartd(B);@nd aent
is in the dgpelmigd state, coloration starts 20 when the tenperature
reaches tenperat.ur 2, Wwhich is | qwer than te rature t3 and, th
ey Sonby ot dhy e B it Ry SR SER A e eBE B on
of equal t espyct toowber dedsitptempapanacunve and shavi elternsivimpaebetvbara colored
temeraturga&%ndMQQI&é&ﬁﬁg the colored state or the decolored state

bei ng Iectlvel rve Vi su erature r n b tvvee
e g IE et 5 ke Rl e B AR Srds e e B 20
range of fpigment39inthe Gdoradatatchdecolormtion sty whanshé smperaterg reaghes of from

S50 to 150Qenip@x@@1§elt and the pigmeR€edni) e étﬂ?%ﬁﬁg'ﬂfé cfé@él@zred @ﬁ@ﬁ)ﬁtéx@ﬂ%ﬂua
accordlngto g %n E)%hwhlcht e tn E ment. has a.
hyst er esi s*@i°8¥ &ﬁff’% BHCIICHBFFRIULG & Hhic %‘%B@i fh&n CHHIE 5 gid in
density- temr?smpartatnr@dmpmess véhereTthe pighnentrie ttthedesbloratdokate, coloratipy staxtmer
accor ding Red heteaPerird re@éheateniﬁaraMe ﬁhvﬂiéhqs IO%P%&EM rafte afanahﬁ

|,
The tonor - Ptembl e ot e shiEPR it B essree 5%5 Sty
t he above Ban fempofaturcti: whichdslowst themiemperabiceity, Wis) eithr thh eolprsd stateanm the

t enper at ur @cbldre@istatd 1R sﬁrea?@ﬂﬁéﬁs%véﬂ ﬁﬁﬁﬂg xxﬁazfeiélgﬁdtruﬁﬂﬁgfoggaﬁéwgn
i dg i sing

formula ( 007
the ther m]%????}ﬁ’%lﬁ&?ﬂ tpmﬁﬂﬁ%’t%ger according to any one of the
above 26 t 0 4 hotlsdempanaturedoistimp reage of from ~50 to 0°C and the temperature t4isin a

range of from 50 to 150°C.
[0006]
2, The thermochromic color-memory toner according to the above 1, in which the
microcapsule pigment has a hysteresis width (AH) of 50°C to 100°C with respect to the

30  color density-temperature curve,
3 The thermochromic color-memory toner according to the above 1 or 2, in which
the temperature t4 of the microcapsule pigment is higher temperature than a softening point
of the toner.

4, The thermochromic eolar-memory toner according to the above 3, in which the
35  softening point (8) of the toner and temperature t4 of the microcapsule pigment satisfy the
following formula (1):
60°C 8 +3°C<1y (1)
[0007]



6. An inmage formation apparatus conprising the thernochromc

col or-nmenory toner according to any one of the above 1 to 4 housed
therein. 5(0008) 7. An inmage formation apparatus conprising the
cartridge according to the above 5 housed therein. 8. A cartridge
set conprising the cartridge according to the above 5; and a witing
I nstrument which conprises in an axle body an ink conposition

contai ning & col arantidddeoampising theahierbtigmidtect-ale@dritpad abeadihg® and
whi ch has amggpthggg%g,cqttoqﬁ E&Iag-_?g ta%ert he witing instrument. [0009]
9. The cartyidge se accorg,l ng to the above 8, in which the col orant
capabl e of ei ngABARAITPERRNGH SPPUFITRR ORGTIFEE the fheamprbaqraigicelopmgment toner
encapsul at izogprding fremyeab bbilit abieli s 4 hdixed®igRiny conposi tion conpri sing
(A an gle 6663:[; donating col oring organi c conpound; (B) an el ectron
accepting conpound; and (C), a reaction mediumcontrolling color
reaction between/R HBageBRRALCA P RFARS CRprising the cartridgp aeogtling totthpeabove 5

m cr ocapsulheused ¢ieei. shows a | arge hysteresis characteristic with

respect togcol or AR . [ urve a shows ,al t ernativertess
bet ween a gbl or eﬁ@%ﬁég%g&?ﬁ%ﬁ%ﬂ%@g%ﬁ;@é a%ctog(fmeg,_? © abmfef"’ﬁa@gaMI e
hyst er esi s insHama dighcomprises in pmaxle badyan dunoapasitiorecanfaining? e ersnt

where tihe pipgbRpE beisg tévoldial woh BELidy ShidwEich H&E0bhady £ Fonbéddoriken

t he tenper%igﬁgkjlrs@@rﬁ es tenperature t3 and the pigment conpletely
reaches the detolored state in a tenperature region'of equal to or

hi gher t halP%@&hperature t4 which is higher than tenperature t3, and,
in 25 a tegpper atTie@athidy? spi RE@8iHg WiRE ehdve @, Rivifidithe édloraik daPddle of being

d I d ' t h.
torper af ur Seplsted 8 Ak i Bl b Sl 15 Balnd Byt BPELE e i S
conpl el®| ymemepempeiioreimnriste$Ahaneleqron deraiins FAleTingoreas enmuohnds qBh|
to or | owesn diéudon besepeigdotipRuid aﬂ\dl%cgh rettib0WedinhReRr dIBFPQ Glrkctod 2,
with eit heﬂet& gtﬁeoibg(,gg@lsj%%t@)’or t he decol ored state belng

sel ectivel y observe f in a temperature region between 80
t enperature t2 dhthichHsapisragprsuie pigmpntishows a large hysterasinsbargetorisic with s
i n a rangeesdectts aslor Séhsirpteipetinge tliee irdnipewailiehRtiverdsdttwdena coftge of

from to %ga 10. The cartridge set according to the
above 9, isrtlélté |caf1&‘atgglrl?%]élrsgattedre ti,is,in a range of 35 from50 to 95C

and whi ch f ur t h&e hysiRissls sharacteristic isthat,in b torpefatyre-rise prpcesamhe
fornati on mgnean &idshesloredsgs) dtdlgatish®artsim@e tHeatmpichtoR réqepey at us
accordi ng tEerérgfﬁreq?bée)n\ﬂggcgyﬁé:ﬁchoﬁlBgte?y Wadtlel B deQ3drd R tn YL Brature

conprises 1n an_ ax o .
region of equal to or higher than temperature {4 which is higher than temperature t3, and, in

25  atemperature-drop process where the pigment is in the decolored state, coloration starts
when the temperature reaches temperature t; which is lower than temperature t; and the
pigment completely reaches the colored state in a temperature region of equal to or lower
than temperature t; which is lower than temperature tz, with either the colored state or the
decolored state being selectively observed visually in a temperature region between

30 temperature t; and temperature t3, and

the temperature t; is in a range of from -50 to 0°C and the temperature ts is in a
range of from 50 to 150°C.
[0010]
10. The cartridge set according to the above 9, in which temperature t4 is in a range of

35 from 50 to 95°C and which further comprises a frictional member.

11, An image formation apparatus set comprising: the image formation apparatus
according to the above 6 or 7; and a writing instrument which comprises in an axle body an



i nk conposition containing a colorant capable of being decol ored upon
heating, and which has a pen body at a witing front end. [0011]

12. The image formation apparatus set according to the above 11, in
whi ch the 5 col orant capabl e of bei ng decol ored upon heating is a

m crocapsul e pi gment encapsul ating a thennochrom c col or-nenory
conposi tion conprising (A) an electron donating col oring organic
conpound; (iB¥ cempasition cowanmgesploramtcapalip ofibring dereloredypen hegting, puhwhich
medi um cont}{aghlpb,pgo@qu{mﬁﬁg%ﬁ&gdbet ween the above (A) and (2),

in which tZ@ glcrocapsu e prgnent shows a | arge hysteresis

characteri P ]Wlth 10 respect to color density-tenperature curve and
shows al t entg i veldbsindge farmstiomappalas ext astonding anltk sbovelth iowbidh drat e,

t he hyster eglosant PaaBie behdisd B olofediuiad h L RRR LRI dnP Enchs O
where the pig rren?@?s in n?ié cgooreug sttzzialatlmeigﬁc?ecgJa rpé‘?ll %ﬁgﬁ{ chistafin

arts
the t enper &t fFEOHEERESE! ?&FB@’F&FW@W@“&W&M% Mﬁm&#ﬂeﬂ V@Hﬂg
r eaches t hemgiarchmpeuhds (Bt claatren sceepting abmpamdtnd ¢g) aracionepdaint o or

hi gher tha@oﬁﬁdmfgr@w&@acwnmééaméablawb@ranat@n tenperature t3, and,
in a tenperature: dro‘glrtﬁplrocess wher.e t he is in the decol ored

[
state, col orati off G PEEEHRPTHEP ERHHSPAYTH Brer SXRHERS SRFGITSHUVAR
whi ch 18 | aespect thatoridengiirtemprrauteIuamand Sowpialjsreativemsspétetel acoleat hes
t he col oregtagﬁggdb&lﬁegﬁg@erature region of equal to or |ower than

tenperature t erat re t2, th either the
e L ovtht bbbt boh Bon GGt aise s isting

colored state or
vi sual | y i pigmeneinpethatelred segi dwoloetine etarts whpshatemperati@e maches

fggptegat gr ger?; {anﬁ@ﬂ and thre lglﬂéza@c . S@l?ﬁéégﬁr& atﬁédehél?fea sﬁterlﬁ'agn{@%&%%t%réom
13 Tholf rafhbrG Ry &b%ﬁ?@%@@%’@wé%&hmﬁgbh@w e A A
whi ch 25 teﬂqnmemmlc-drcpqarw;sa wheae tha pigmeof is fur thed&0loral BBE calothtmh statts
further cogped 86 %enfhefdhire tdaoita kenfRIMSE ¢, ﬁ%&%@&rh%e rduh!y A G

0012] The present entl on.can. pr.ovi conveni ent t chrom
Lo oty momep Bt hlsre R Re ﬁﬁﬁﬂa?e&dmfemaa R SR o S aBHIgS PO
Wi t h showi thgn tempierabirdiy sthéghas losveniheln kenfpatatire 4 with cié'sp&e t:olms:dcstatezm the

densi tyyt eﬂ&@fo?efdléfaee l?ér!r{g\/s%leaﬂ&kl)héﬁa@ei %@Eﬂl&%a f&fn CaRAD) gmﬁfba&%@@i ng
the image fo rrattgr ei t her |naco ored state or in a

decol or ed '?FEF@MHZEI&%CPBEF@%“‘?%&“ ding the toner housed therein, an
i mage formati on tegpaperetyse ti i ivarange dfjieors ed0 to AMC auhthe tespsraiwe hes inan
appar at Us Sghe of36nBR GH5BESCRI PTI ON OF DRAW NGS [ 0013]

LnFl: rGoc;}osE leE#EH? ggfflﬁﬁnﬂwﬁ%”%f‘%‘@%?%’:ﬁ?%g% ?Ogt&ff Oboc‘fﬁﬁgaw Of the
conposii i ciemperstapstyfsan e dmgh of £ém S0 to 95°C and which further comprises a fnctxonal
member,
ADVANTAGE OF THE INVENTION
[0012]

The present invention ¢an provide a convenient thermochromic color-memory
30  tomer which can produce a reversible discoloration with showing a wide hysteresis width
{AH) with respect to color density-temperature curve and has a function of capable of
keeping the image formed on a ¢opied matter either in a colored state or in a decolored
state, a cariridge including the toner housed therein, an image formation apparatus, a
cartridge set, and an image formation apparatus set.
35
BRIEF DESCRIPTION OF DRAWINGS
[0013]



[PIG 23 FIG 2 is a longitudinal sectional view of one exanple of a
witing instrunent of the present invention, 5[FIG 3] FIG 3 is a
| ongi tudi nal sectional view of another exanple of a witing

i nstrunment of the present invention. [FIG 4] FIG 4 is a
| ongi t udi nal sectional view of still another exanple of a witing
i nstrunment of the present invention. [FIG 5] FIG 5is a

| ongi t udi nal sectFi§ha] FiG. és ofragh sholvirgrthd dissolosatmmblkavirr ofithé @nivvocdpsulg

| ongt i ndr “RaESoRLERE He MREELA colormemort rtosby Slhahildndein

i nstrunment of th(&.ﬂg‘i’ Zs"errq‘[* |1%@H%GF{§WAPWEEE¢W WWN@%W’VHE‘%E

| NVENTI ON 16§t0ikat of the presenflineesétbmve t her nochroni ¢ col or - menory

conposi tzi on is apger di {9 daki : . of

(% an & ectron HacamH ngf %2%%@?%%@?5%%&@%%%2%%3%?%@%@3@?%&n

accepting d’aﬂ’iﬁ‘mﬁﬁﬁf’% egtigyentislisi ng col orati on of the above

conmpound, and ( CJFIi&. 4}84Gt 4 ra loegltudimalcectional Wéwn gl stitllanothereaenplent a

bet ween th%m@&g‘iﬁstﬁlékn@&%egﬁémbnﬁ%nﬁ whi ch undergoes col or change
afo 0

such that é% urve tal ne y.plottin _cha&ges in color
density with chgbrﬁ s )iiC 2 pePraufigalseetiond va%ﬁ%ﬁb}@@ FREXENPIE F &t
r out es Ibet werging itstumasteofearesettieventerper ature i s rai sed fromthe side

| ower than a dis HO£; H;Fg%- r i “{:ge,
reversely, the tg?éfe)ggﬁlﬁ'rglsitag ng‘?‘!éiég?@g%”?ﬁ’e‘?@ﬁ%@aﬁ}eg%g‘rﬁpt arﬁl1 t he
di scol or at PBHng SR OF EhePERSFRIARVERRRIL whi ch can sel ectively keep
menory of the 25 colored state in the | owtenperature region of a
conpl et e cRiops FOR CARRKMEIAS ik IOUEAYER Or memory of fhe

decol ored ﬁiate in the high-tenperature region of a conplete

decol 011'i"ng Oéﬁgperature (4) or higher in a specific tenperature region
[a tenperature rBgisovdiatrmeelroiie dodorindniay tenpsitiah iy Econggiidon vdnetieng

subst ant i ald pyaqf e%ﬁ’:@@&n&r@ keat e}lf;c’troﬁg&gﬁn?}cfeiéfﬁr ”‘qc.g e 'lkofiqgfdpgm ® 2p

cont ai ni ng t he above orrgo&él on, can be, pgl
hyst er esi sCEHEPZELPANE ETRPIUAD P3RADIE BF eAusing AP erpefbovePmeamdends

t he m cr oc@Psutetipn griintn @ntaliisg et reaptibh betevbonbe stvee (McinddB), and

e T e e

col or densi tlg/ S. o.tt?d te

35 absci s SSPIOTACRT R Glinges in REperRt RS §oRR ey diltirem SeenhePeen the
change pr ogseshes tiw temperttne iaraisw/irokiahesidelower thapoiistolsrhidu tegpéridare
density at c@ioh%ﬂ@?ﬂé%&é&r et?rﬁeél ,?évei’!’@!y%e fengﬁfﬂﬁlr?}s%%r ﬁ&h%@ﬁd&s‘ﬁi@{e? I'S

achieved (hereinafter referred to’as et e decol oring

t enper at uras e%”F%‘“@“%feﬁch’?ﬁ'éwﬂﬁ’Qﬂtwé e ﬁ%ﬂﬁﬂfﬁ%@%ﬁ@?ﬂ&?fﬁrﬂém@
at whizsh dedatdstatadn tit dow-Sn(eshee rafonef a corpleteceldritpteapetatiee (i )ar i ng
starting t1swele<§rq{1éﬁmc§; )):Emgdiec%lcﬁc&)ﬂétﬁ% HOR Jggneﬁepﬁm‘é?ék%ﬁéfa%mgle%eo s

tenperaturg t2 .a ich colorjnhg starts. Inafter referre
" Col o  ng SCOlPTRHSTIPERHES 49 GF Liefer 1 Rt temRETFITE RS SH AR HLHE Tesion
densi ty atbetwdeatporatauerperatuatregidti werasubstayiady ey plcasésarekes)] aind ai S
achi eved ( i t : 4 Led 1. .
5t erper at (f Srnbale FEmERLARARAL R Bove CRBDELEARABI . (¢ 4
t enper®t url80} gion between t, and t, wherein both a colored state and
a decol ored st abghyeeresizeBakctristiafittha célengensiotenpertRed anveadiveeen t 2
and t3 wh ' i.£.f ' i [ ' i al
Tscol o at%f;@%o@?ﬁejs\&% é;?é}?é&l? gnc'ragsézlfaghg Fne Q68 therrlofhrb @i %3 1dr Sndhoty BsthsHHoR
will be described below.
In FIG. 1, the color density is plotted on the ordinate and the temperature on the
85 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 14 at which a completely

decolored state is achieved (hereinafter referred to as “complete decoloring temperature”);
B is & point showing the density at a temperature t; at which decoloring starts (hereinafier



10(0016] Also, the length of the |line segment EF is a nmeasure show ng
contrast of discoloration, and the length of the |line segnent HO
passi ng through the mdpoint of the line segnent BF is a tenperature
wi dt h showi ng the degree of hysteresis (hereinafter referred to as
"hysteresis wdth AH'). When this Al value is small, only specified
state 15o0f both states before and after discoloration can, exist in

t he ordi nar:;efmedrroeasa‘ﬂmh)rmggiaﬂmg t@ﬂmae:as”), Ghenpditehding el degsity at a

| arge, it i & tion.

g t%mﬁawrétQat%@ﬁ&&?& @g@;ﬁp@a &Hs Eolgmﬁgﬁs@elreél &

As the discoloratig eratu sett

conpl ete cdFBPIHY )eﬁ’bcgpé? pings! D‘f”tﬁ‘gg}‘ ééﬂiﬂé’raé?‘ aﬁ’é‘t’ ti@%\ﬁ’

obt ai ned ordcmpletalmcdlmreéztm&gs aohivped @mnmﬂeraciénbcﬂto&@dmcsﬂpietetqloxdxrg t he
like, iz .,t&};‘)% @ C preferably -40 to -5C, and nore preferably -30
to - 1OC a]a y ﬁ&‘ i}" t he co | et e ,decolorin terrperaturetc to a
t enper at ur e thatTE% TSR Wrgslwaﬁé%mpera e regigy hepvepn and

pr ef er abl y v@@reimbdtlh 6 €hlomd dtateand 2 peail@eddrhty cﬁﬂcotaﬂstlm teinberatei®yregion

Setting tNooflckn Y3hall iftdiduitche: 13991}?{ adsitfs e s L QBB Hdlo I A
devel oped in the ordi nary c It1ons atu e region in dally
life) can BEMRSFFVETIEIRA y 25exh| bi t ed, [0017] As the conponent

(A) of lﬂhe[;ﬁllé}:tron donating col oring organi c conpound, there may be
RS b R i a0
Foitiell me i e
act ones. [ & r clhowing e sle@eeo e
exanpl es t Qg fto ghlyytgﬁ is wid ™),. When this AH value is small, qnly specified state
3,3-bis nop ‘?AEI di matehy am Xl ophtﬁ arrde” '
353- (4! % ﬁﬁe‘%ﬁg%a‘m#@&ﬁ‘i r disclpyafien ean exist g é@%@%ﬂ%ﬂﬁeﬁ%ﬂi%e
3, 3-bis(1- whhuasyﬁ;héhﬂme.ﬂm[uendMgeSﬁ ysRphit th &leepokph state before and after

3,3-bis(2-g - di et hyl am nophenyl) 4- azapht hal i de;
312- ethoxy 4 N—et n|I|n hen (1-ethyl-2-nmethylin 1)-4
- azapht hal i de; 4%, iﬂ%@mﬁ PRPH; e&&i’%‘ﬂﬁ‘@l &wsmﬁ&wmg ﬁﬂ

53, 6- di - u- tentperstnrd u;m:r atemperature that can be obtained only in & freezing compartment acold
20  district, or the like, i.e., -50 to 0°C, preferably -40 to -5°C, and more preferably -30 to -
10°C, and by setting the complete decoloring terperature t4 to a temperature that can be
obtained by a heater, i.e., 50 to 150°C, preferably 60 to 150°C, and more preferably 70 to
150°C, thereby setting the AH value being 50 to 100°C, function to maintain color
developed in the ordinary conditions (temperature region in daily life) can be effectively
25  exhibited,
f0017]

As the component (A) of the electron donating coloring organic compound, there
may be mentioned diphenylmethane phthalides, phenylindolyl phthalides, indolyl
phthalides, diphenylmethane azaphthalides, phenylindolyl azaphthalides, fluorans,

30  styrylquinolines, and diazarhodamine lactones.
[0018]

Examples of these compounds are shown below.

The examples thereof include:

3,3-bis(p-dimethylaminophenyl)-6-dimethylaminophthalide;

35 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;



2-met hyl-6- (N-et hyl - N-p-tol yl am no) f | uor an;

3- ehl or o- 6- eyel ohexyl am nof | uor an;

2- et hyl - 6- eyol ohexyl ar ni nof | uor an;

2- ( 2- ehl or oani hno) - 6-di - a- but yl am nof | uor an;

102- (3-trifluoronethyl anilino)-6-diethylam noil uoran;

2-(11- et hyl ani l i no)-6-(N-et hyl - N-p-tol yl arni no) fl uoran;

1, 3-di met hy1l- 6- di3dRirsHoapida®di- -dthylardlino)phenyl)-3-(1-ethyl-2-methylindol-3~y1)-4-
2- chl or o- 3- Rtii6- di et hyl ami nof | uoran;

2-anilino-3- tI|y1 6- di et hyl ani notkorarg

152- ani hno- 3- net AP1diBl earawnﬁvélpwa&m nof t uor an;

2-xylidino-3-neth I;ﬁl-dnﬁiemogtﬂmwanm nol | uor an;

1, 2- benz- 6- di et hyl

1, 2- benz5 6- (N- et gl B sgﬁut%r ni no) f | uor an;

1, 2- benz- 6- ( N- et AyAetI6sBheHTINrpriolylming)Eneran;

202- (3- net hoxy- 43-dhldec6xydshesylamitioflnedd; ne;

spiroj 5H (1) benzg%mg(&cﬁh@y%gﬂug}aﬂe 5,11(31-)i sobenzofuran]-3'-o0

ne;
2- (di et hyl ani no) -§-fipernlingiri- ﬁ‘o‘)‘b%ﬂﬁ@nﬁwo@pl ro[ 511- (1) benzopyrano(2
23(dg) plp[Jl {n di ne2-83-frifludonictiiydoiiae)-gidibtiahiniso [511- (1) b

i -n-butyi anif =)= ro enzo
rano( 2, 3- 2%9) i &)“%5 r?ggngn’fy?ﬁ(ﬁ I-RE%HZ%IF%I@ﬁm %)ne >
2- (di - n-but ylarni %Synﬂéhi(lﬂéﬁquﬂwﬂwyu met hyl-spiro[51-1-(1) benzopy
rano(2, 3- g) pyrlmemﬁ&cth&I&dtd)hymﬂmﬂubmgn] 3-one;

2- (di -n-butyl amj_n é}%ﬁlarﬁwﬁ@m J10) - 4-met hyl - spi ro[ 511-
(1) benzopyr ano( 2 | ne- 1'Sobenzofrran] - 3- one;
303- (23%et hoxy- 4'1%}11 S)m’m upTaRt y1- 2- et hyl i ndol- 3-y1) -

4,5,6,7- tetrac fﬁ-xz,rlﬁpimt—?&ﬂieﬂﬂbﬁ -diethylaminofluoran;

3- (2- et hoxy- 4-di; e%] %Eadl%x@fﬂ?ﬁﬁf%ﬁm%n(l et hyl - 2-net hyl i ndol - 3-y1)-4, 5,
Io

6, 7- tetrachlorq
3- (2- et hoxy- 4- di* hwaqﬂm A BHRrigeb Y Bmine)feasam; 1 - 2- et hyl i ndol - 3-y1) - 4,
5, 6, 7- 35t et r aell|Bbanpla-MNrathyldisisoamylamine)fluoran;

|3_ , F914 i;ﬁ?ﬁgﬁ%@ ngﬁﬁ%@ﬁgdw,mﬁ%ngﬂer ofi |' sobenzof tt rane' 1(311), 9
[ (l)benzopyrano(fz 3-d)pyrimidine-5,1'(3'H)isobenzofuran]-3'-one;
2- (dzeﬂaylammo) -8-(diethylamino)-4-methyl-spiro[SH-~(1)benzopyrano(2,3-
g)pyrimidine-5,1'(3'H)isobenzofuran]-3-one; ,
2~(di-n-butylamino)-8-(di-n-butylamine)-4-methyl-spiro[SH-(1 )benzopyrano(2,3-
25  g)pyrimidine-5,1'(3'H)isobenzofuran]-3-one;
2~(di-n-butylamine)-8-(diethylamino)-4-methyl-spiro[ 5H-(1)benzopyrano(2,3-
g)pyrimidine-5,1'(3'H)isobenzofuran]-3-one;
2-(di-n-butylamino)-8-(N-ethyl-N-i~amylamino)-4-methyl-spiro[ SH-
(Dbenzopyrano(2,3-g)pyrimidine-5,1'(3'H)isobenzofuran]-3-one;
30 3-(2-methoxy-4-dimethylaminophenyl)-3-(1-butyl-2-methylindol-3-y1)-4,5,6,7-
tetrachiorophthalide;
3-(2-ethoxy-4-diethylaminophenyl)-3-(1-ethyl-2-methylindol-3-y1)-4,5,6,7-
tetrachlorophthalide;
3-(2-ethoxy-4-diethylaminophenyl)-3-(1-pentyl-2-methylindol-3-y1)-4,5,6,7-
35 tetrachlorophthalide;
3',6"-bis[phenyi{2-methylphenyl)amino]-spiro[isobenzofurane-1(3H),9'-
[9H]xanthen]-3-one;



3', 6" -bis[phenyl(3-nmethylphenyparnino]-spiro [|sobenzofurane- (311),
9' - [9H] xant hen] - 3-one; and

- 3',6' -bi s[ phenyl(3-ethyl phenyl)am nokspiroil sobenzoftnane-1(311),
[911]xanthen] 3-one. 5Additionally, pyridines, quinazolines and

bi squi nazol i nes conpounds, which are effective for producing
fluorescent yellow to red colors, are nmentioned. [0019] As the

conponent (B) of xﬁem@mymmeag@amyumpmmenzm By, ee

ment i oned a@n%&m% &mds havi ng an active proton, a group of
pseudo- aci d ]&é%%r oup_of, compounds which are not acid

but acting as aci ghenyaming] WGB@béﬁﬂOﬁFW&ekﬁ%ﬁIanent of
t he corrpone[?H];(aA)h)m]ﬂaogas oup of corrpounds , having el ectron voi ds and

tngﬁongﬁjol SExagBI %?F ﬂaﬁﬁPg&dgﬁs)égc ounégg}ﬁiaw uﬁl%dl%ﬁeng& ﬁ Fj

group, thos®eple H’éﬁ’mﬂ%ﬁ’/‘ﬁ@l"éﬂs%ﬂ¥‘E119§%WFW°%W%’°W al kyI group,
an aryl gro[lool,g]an acyl group, an al koxycarbonyl group, a carboxy

d
Do phonots, -ani SiseRboffin B 8 ctecln & AADIERRAD Bere s " 1
conpounds rﬁa“;}m@é@ ramp %faﬂwomdsﬂlﬁ‘én&ﬁw@vwmémgumﬁnspﬂgmaacmnol ic
hydr oxyld greathpouridd 2@bur2 OSapoinds whichied 08 aéid ButsiongasteiddwheThe

exanpl es t Q%ﬁlﬁ&fmd[nr}ﬁ L,ﬂﬂ;@ c?lepg&gggﬁgm%ﬁeno pbihl (L% rggq%g%ks&nsomgé ;

nonyl phenol heno
p- chl or ophdi8Pg el thﬂdf?ﬁﬁ A dhe likg. phenyl phenol , n-butyl
p- hydr oxybenzoat Exan(p{é:sa:tf‘ﬂhe Jordpy chida Xayisn 0t es prbﬁ)ﬁ@:lmﬁd& mdhofemyls and

gal | at e,

Aol hydﬂ%;g fizs ol oﬁﬁ*ﬂ%e#ﬁﬁs%ﬁ%%%%&lwugh@ﬁse oy faving 2

2, 2-bi 4P4-1§ B‘ﬁ’}t sgclhgthil Kyh §10PP:) 88 85 gF9ap, an acyl group, an alkoxycarbonyl group,

?I i (El hzlgr axsmbbwyb&;saﬁd‘andeter dramfigm&i&re &raﬁﬂl@g{cﬂ g;m%mh@%}ﬁ@aﬂaﬂ@
is t

hydr oxyphe %/35 é!&%@ﬁﬁ)ﬁﬂﬁd;egsegﬁ%ﬂ% flha%&%? 121’1’%61%% p en;?’ Be metﬁesga(lésnog 1the

1, 1-bis(4-2 aﬁwwaéﬁpawn&ﬂﬂgﬁ ]éfh@dr‘-‘XY ETO‘JP

1, 1- bi s(4- d0pxyphenyl) - n-oct ane, 1, 1-bi s(4-hydroxyphenyl)- 30

n- nonagg, 1, 1-bi cane,

1, 1- bi 2?4- hydr O&%@%{Q&&_ﬁ&@%@%&@%}gbﬁ

bi s(4- hydr oxyph |3¥W15-ﬁ@ef62 IHelH0% ( 4- hydr oxyphenyl ) et hyl propi onat e,

2, 2- El SE 4- hydr ghyphenyrkiol Aertintykiyirglentdchs, nonylphenol, n-oatylphenol n-

2, 2-bi s(4- e

yr oxyphenst iﬁéﬁéﬁﬁpﬁéﬁ%ﬂﬁﬁéﬁﬁ@ SR BPAEEp i FortorB ) ‘i iphenylphenol 3-butyl

Al t hough By BEXPEnZ08ien BOAR PrhvARYybANZoRIENGHTEID 6?%’ gllagp, aﬁdvl%ém

exhi bi 5 nokydr@Gpienlbpdopare, 4h&ﬁhﬁkox@d1§miymﬁmnepnlmlte¢ helretyiphédylsthar,

carboxyl ifac?%‘? By OO AR Sy ARGt e A B oIS 1 heny -
ot a1 sl + B RRAREPRGRERSSHDR oL Bl o raP A TIP3 -8B eof
and 1, 2, 3- hydi@gphenyiHiametbylpsephney &3 -Hiehedibxyphaty thRedahl &, Whig(dbe us ed.
hydroxyphenyl)-n-heptane, 1,1-bis(4-hydroxyphenyl)-n-octane, 1,1-bis(4-hydroxyphenyl)-
30 n-nonane, 1,1-bis(4-hydroxyphenyl)-n-decane, 1,1-bis(4-hydroxypheny!)-n-dodecane, 2,2+
bis(4-hydroxyphenyl)butane, 2,2-bis(¢-hydroxyphenyl)ethyl propionate, 2,2-bis(4-
hydroxyphenyl)-4-methylpentane, 2,2-bis(4-hydroxyphenylhexafluoropropane, 2,2-bis(4-
hydroxyphenyl}-n-heptane and 2,2-bis(4-hydroxyphenyl)-n-nonane.
Although the above compound having a phenolic hydroxyl group can exhibit most
35  effective thermal discoloration characteristics, a compound selected from aromatic
carboxylic acids, aliphatic carboxylic acids having from 2 to 5 carbon atoms, carboxylic
acid metal salts, acidic phosphoric acid esters and metal salts thereof, and 1,2,3-triazole
and derivatives thereof, and the like may be used.




[ 0021] Further, as the conponent (C), a conpound represented
by the follow ng general fornmula (1) is preferably used. [0022]
5(Chem 1] COO CH2CH2-(3)- OCH2-G (X)In (CH2) COO Cl-12C1120CH2
(X)ym[0023] (In the formula, X represents a hydrogen atom an al kyl

group having froml to 4 carbon atons, a nethoxy group, or a
hal ogen atom in represents an int eger of fromlto 3, 10 and n
represents [@Rilnteger of from1l to 8.) [0024] Exanpl es of the

above conpound i ?ﬁﬁﬂ%eas%eec%h‘%ﬁtetég{t g@ YEdth oﬁn?ﬁggsﬁﬁgi bg/ té“'follomng general

benzyl oxyp han
2-(4- benzy?ﬁ’éﬁ%@h "lﬁﬁﬁ& 00253 15AI so, as the conponent (C), a
conpound r¢f@22$ented by the foll owing general fornmula (2) can al so be

used. [@026] [Chgmen2h] R (CHO= -CHO(2) (V)

CO0— CHzCHz"©— ocnz-—@
| (X

(CHa}n o)

|
(X)m

[0023]
" (In the formula, X represents a hydrogen atom, an alkyl grouﬁ having from 1 to 4
carhon atoms, 2 methoxy group, or a halogen atom, m represents an integer of from 1 to 3,
10  and nrepresents an integer of from 1 to0 8.)
[0024]
Examples of the above compound include diester of glutaric acid and 2-(4-
benzyloxyphenyl)ethanol and diester of pimelic acid and 2-(4-benzyloxyphenyl)ethanol,

[0025]
15 Also, as the component (C), a compound represented by the following general
formula (2) can also be used.
[0026)
[Chem. 2]
x] Iﬁl X2
(Y1)r (Yz)p
20 [0027]

(In the formula, R, represents a hydrogen atom or a methy! group, m represents an
integer of from 0 to 2, either of X and X; represents -(CHz),OCOR; or -(CHz)nCOOR,
and the other represents a hydrogen atom, n represents an integer of from 0to 2, R,
represents an alkyl group or alkenyl group having 4 or more carbon atoms, Y; and Yz each
25  represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a methoxy
group, or a halogen atom, and r and p each represents an integer of 1 to 3.)
[0028]
Of the compounds represented by the foregoing general forrnula (2), those
compounds wherein R, represents a hydrogen atom are preferred since they provide a
30  reversible thermochromic composition having 2 wider hysteresis width, and compounds
wherein R represents a hydrogen atom and m represents 0 being more preferred.

g



20[ 0027] (In the formula, Rl represents a hydrogen atomor a
met hyl group, mrepresents an integer of fromO to 2, either of Xl
and X2 represents -(CH2), 1000R2 or -(Cl112)nCOOR2 and the ot her
represents a hydrogen atom n represents an integer of fromO to 2,
R2 represents an al kyl group or al kenyl group having 4 or nore carbon
atons, Y1 and Y2 each 25 represents a hydrogen atom an al kyl group
having from 1 t olxbideataliprof dliecampoandeednhaantediyofofnulo2) cohmbagien at om
and r and : | O the

Pre : &:Htea %g é&%byﬁ$‘§mgg3de% ?&Elﬁlag%)n%? I&‘Bm gfeIIa@g %g%

conpounds \r/\'ﬁ sent t he®roregol ng ormu , those
conpounds ®in R represents a hydrogen atom are preferred since

they provide a 3(Cheen8Fsi bl e thernmochrom c conposition having a w der

hyst eresi s width, and conp ds wherein Rl represents a hydrogen atom
and mreprese O0~hei | erd.ed. _ I nci dental |y, of
t he conpounds r%génte o#ﬁfﬂl é"r%?)?cgorgpou%s represented by

t he fol Powi ng general fornula (3) are nore preferably used. (0029)
[Chem 3] [003@¢}12 -O OH2 -CH2 -000 -R (3)

In the formula, R represents an alkyl group or alkenyl group having 8 ox more
carbon atoms, preferably represents an alkyl group having from 8 to 18 carbon atoms, and
more preferably represents an atkyl group having from 8 to 13 carbon atoms.

10 Spectific examples of the above compound include 4-benzyloxyphenylethyl
octanoate, 4-benzyloxyphenylethyl nonanoate, 4-benzyloxyphenylethyl decanoate, 4-
benzyloxyphenylethyl undecanoate, 4-benzyloxyphenylethyl dodecanoate, and 4-
benzyloxyphenylethyl tridecanoate.

[0031]
15 Further, as the component (C), a coropound represented by the following general
formula (4) can also be used.
[0032]
[(Chem. 4]
(X
H-C—-0CO—-R (4)
(¥)a
20 [0033]

{In the formula, R represents an alkyl group or alkenyl group having 11 or more
carbon atoms, m and n each represents an integer of from 1 to 3, and X and ¥ each
represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, an alkoxy
group having from 1 to 4 carbon atoms, or a halogen.)

256  [0034]

Specific examples of the above compounds include 1,1-diphenylmethyl
undecanoate, 1,1-diphenylmethyl dodecanoate, 1,1-diphenylmethyl tridecanoate, 1,1-
diphenylmethyl tetradecanoats, 1,1-diphenylmethyl pentadecanoate, 1,1-diphenylmethyl
hexadecanoate, 1,1-diphenylmethyl heptadecanoate, and 1,1-diphenylmethyl

30  octadecanoate.

10



[ 0030] In the formula, R represents an al kyl group or al kenyl
group having 8 or nore carbon atons, preferably represents an al kyl
group having from8 to 18 carbon atons, and nore preferably
represents an al kyl group having from8 to 13 carbon atons.

10r Speci fic exanpl es of the above conpound i ncl ude

4- benzyl oxyphenyl et hyl octanoate, 4-benzyl oxyphenyl et hyl nonanoat e,
4- benzyl ox\[pA¥}y| et hyl decanoate, 4- benzyloxyphenylethyl

t ut decari oate 4F§&%¥3é5%36% E'ﬁ/én?(dj}’e{ c,q%g B ed%g}%e“fonomng eneral

benzyl oxyp e ri.decanoat e. as the component
(O, a co 8 &S%ar"e"é%’rhcé‘& y the foI | owi ng general formula (4) can
al so be us¢f036]0032) [Chem 4] (X). HHC OCO - R(4) 20[0033] (In the
formulag R repr aseRt §; an al kyl group or al kenyl group having 11 or
nore carbon atons, in ‘and n each represents an integer of from1l to

3, and X and Yopeach represen hydrogen atom an allcyl group

havi ng fromr} ?;o 4_€car%é§ an al koxy oup having from1l to 4
carbon at ons; 034 ippeci fi cgepxanpl es of the
above corrpounds i ncl ude 1, 1- )‘éﬂ(égloﬂmd@canaate,

1, 1- di phenyl net hyl dodecanoate nyl met hyl tridecanoate, 1, 1-

dlphenylnetnEb tetradecanoate, 1, 14|phenyhnethyl pent adecanoat e,
AR TR
the compon@arbon agyms, and v rpensers aeitegerafifiom bip %he f ol | owi ng gener al
formul g (5)0088N al so be used.
Examples of the above-decribed compounds include diester of 1,3-bis(2-
hydroxyethoxy)benzene and caprylic acid, diester of 1,3-bis(2-hydroxyethoxy)benzene and
pelargonic acid, diester of 1,3-bis(2-hydroxyethoxy)benzene and capric acid, diester of 1,3-
bis(2-hydroxyethoxy)benzene and undecanoic acid, diester of 1,4-bisthydroxymethoxy)

15  benzene and butyric acid, diester of 1,4-bis(hydroxymethoxy)benzene and valeric acid,
diester of 1,4-bisthydroxymethoxy)benzene and isovaleric acid, diester of 1,4-bis(2-
hydroxysthoxy)benzene and acetic acid, diester of 1,4-bis(2-hydroxyethoxy)benzene and
propionic acid, and diester of 1,4-bis(2-hydroxyethoxy)benzene and caproic acid.

[0039]

20 As to the shape of the above microcapsule pigment, application of microcapsule
pigments with a circular cross-section is not rejected, but those with a noncircular cross-
section are effective.

In the case where the microcapsule pigment has a noncircular cross-section, the
pigment is scarcely destroyed by pressure or heat to be appHed during the process of

25  preparing toner or in the heat-fixing step.  Also, such pigment is easily provided on the
surface of a copying paper in a thin and dense state. In addition, upon application of
pressure of roll in the beat-fixing step, the microcapsule pigment can properly undergo
elastic deformation to relax stress, and hence it exhibits the effect of suppressing breakage
of capsule wall membrane and, in the heating step, the wall membrane undergoes elastic

30 deformation according to thermal expansion and contraction of the capsule 1o exhibit the
effect of suppressing breakage of capsule wall membrane, whereby the confained
thermochromic color-memory composition can be protected 1o keep the expected
thermochromic function.

[0040]

11



(0036) 5[ Chem 51 [ 0037) (In the formula, R represents an
al kyl group or al kenyl group having fromI| to 21 carbon atons, and n
represents an integer of froml to 3.) 10[0038] Exanpl es of
t he above-decri bed conpounds include diester of 1, 3-bis(2-

hydr oxyet hoxy) benzene and caprylic acid, diester of

1, 3- bi s(2- hydr oxyet hoxy) benzene and pel argoni c acid, diester of

|, 3- bi s(2-hydr oxi’b@ ¥y pixepcapside piamient Apy dncavarsgel partivle diemetenin airamgge of
?i Z ( g - h{ﬁr ored.b eayiblenes, bféh’@ﬂy w:radﬂcmqjﬂte;, A8 nfbre ﬂleﬁﬁagﬁzrfr&ﬁ 1to ? Lm.

, 4- bi s(hy . nzen Ut WL G, acl jester o

2 i o hy LS ishrb AR D it o e fra e BplogmeRory
i s( hy dPoRssiantaietochrsiieayrll mavebrinestal & 1:¢ (Iachads ratip)egndeprefofably 6:1
| SG2- whydr OXyeédyp¥MiERERELHEr ARt RGBT discslbre8de Hurdhility against
|s(2-h(%%%§ th@gé%gﬁnagne %ﬂd @Q |o§|c agf , and di ester "of
,4-bi s(2-BY By RIS Litefa %P"&P © BV .“’g-Loosg] 20As to the
hape of the aboViemiheewesagenarticlaniagrielsss thapdb Lombich density asleratiomigsul e

pi gnent's Widtfhicidt t6 rdalitd, ahd SEREHISRGITHAB SORMe JRIrBaAE et aldise
vmthanon;allr s-sectiqn are e

| f . i N In th \
where the. Parets Bleaflyt i s Pnat Suob Tt pretopderdiee fPafici e
pi gmentdi s obbulig oF Jpstis thermyatigaltnper digsisfitenco itsdifalich is corestitungd| tiyddnding

during thetRposeaswih adhdeFR@ari ng toner or in the heat-fixing step.
Al so, such[@iﬁ ment is easily provided on the surface of a copying
|

paper in a n and dense state. In addition, upon apPlication of
pressure of rol [Asamethed fozgrcapsuldting thetabpve thérerophromisccapgmiesopy grent

c ?n pL ope {J:amﬁmh i Giéfﬁﬂza?hﬂ%‘st, bieaghafah FRbIHOM sfugh ﬁﬂnﬁ%ﬂteﬁ'ﬁdiﬁ%?lym@ﬁ%ﬁlaﬁnce

| ex | ecl .. ressin reakage o1 .capsul e wa

ety i SEROE i o R RS e B B e RA S i Bie

el asti c 3omelbedrardriapplice c &r eidergo pbtainimictgadpselr pignsinbef therbovoaeraget i on

of the capgiicte diomeisH i ihtetAca§olyarkizon UBVARS BieStelM DA K AYSorAEnsation
e

capsul e wal | Ean ereby the contained t hennochrom c

ol or - memaPy e RS pirgtl) U PIBCE BCERBdp el it dyte

t her nochr e camyetionsi enqapgdaipn, the resulting qapenle Bpensignanaybadiluied as

giog mengo ha]gee@aa, \Imﬂe?@&e aﬁiﬁl&drgd ®afik wg&x@g by dbixd ﬁgﬁmgal mérfew ﬁmfo‘if &eg mto
pm prefer roml .. gm and nore preferably from o5 pm

It is prefué’rg?%% o°°§§??§‘?‘§@%‘he condition of the ratio of the

t her mochr omi ¢ c &8 dhe-filendiliering matstinls push appeintrsapen) bet, syathetioussibr ane =

7:1 to 1! ImdriofilaiReSndtalyh®tic REH npktEiena@Rbhyt, Sird-62b Sbdr filter, TRGAIMMD,
ot o 8 tofl T, S A I LR ™
provi ckéd. combination thereof.
[0042]
A toner component such as a general-purpose binder resin is applied to the
thermochromic color-memory toner of the present invention.
The content of the microcapsule pigment in the toner is from 3 to 50% by mass,
30  preferably from 3 to 40% by mass, and more preferably from 5 to 40% by mass. When
the content is less than 3% by mass, there results insufficient color density upon coloration,
whereas, when the content exceeds 50% by mass, the proportion of the binder resin is so
small that fixing properties of the toner is easily deteriorated.
The particle diameter of the above themmochromic color-memory toner is from 1
85  to 15 pm, preferably from 3 to 15 pm, and more preferably from 3 to 10 um,
When the particle diameter of the toner is less than 1 jun, fluidity of the toner may
become poor, Jeading to increasing possibility of problems such as background staining,

12



When the average particle size is less than 0.5 pm high density
coloration is difficult to realize, and strength is insufficient. On
t he ot her hand, when the average di aneter exceeds 10 pm such pignent
scarcely satisfies practicality because a particle size 10 of 15 pm
or less is the practical upper 1in3it of toner itself which is
constituted by binding the pignment with a binder resin. [0041] As a
met hod f or véiEap sdeatiemgticldiamuaexedsdy Hoahrdanmessef thr reptin ippage might
conposi ti ome kpbiledpsddbRcaseencapsul ati ng net hods such as an interfacial
pol ymer i zam(ﬂg] 15 nethod, an interfacial polycondensation nmethod, an
in situ method, and a coacervate nethod can be applied. In order to
obt ai n m cr ocapsEHaEBisGhEhstabeve bivdsr vepin el styzaye typanesin vinybichderiseer |
the i ntgrf egindtosipahydiBed AalkicQpidTedit) CHloRfatdd \Rrdfith, PofyeRloAhated paraffin,

pol yconden Lpn .neth whi gh scarcel y causes _aqggregation or
coal escen cé?ehpgre%?’e%gggﬁsly ’ %03%35% FtiF E%Fﬂmief e P% g’r?f)lg' E‘E PR resf, low
encapsul at meipcularigeighktpgiveibytene.dpw tokecelasyeiplttipolypreayleds ietiomst wdin, as 20
?ﬁedeg, Wi pchywwaa?a{e rodif, Ketont %sﬁﬁctﬁﬂéﬁe’iﬁhﬂ%?ﬁdalfé c%ﬁolggﬁei#&yl@fgg llégiﬁ,i Iter to
ereby renpve t;he upnecessary coarse particles e fi r
1Tt ort ng. PoySpi iy M REALYe A5/ E8ef3hn, DRGB! ol iHebta b etplounn
nonof f 1&mefssingse., Bwsn hinder sesing shmbansed plbnd errie sambringtioniglf twaerfiiare i ber
filter, cofgk@ef,cloth, unwoven cloth, needle felt, filter paper, etc.
may be used al o [ ropriate 25 combinati thereof . [0042]
A toner corrpone%e g%néﬁnqgg&g%gxgﬁﬁgﬁeﬁﬁﬁ?bsoe;%"tb‘{ehdi?mggéq %ﬁfla Eyﬁ‘ﬁﬁ%i ed
to the therrefmblriom ¢0 6o 5r byewes yndroere prefirabiy Goprddde ASYaibyvaeast.i on.
by Tmes A0 prel S L Lo ol y
0 :
from SIQEt o%&lﬁwﬁﬁ%@éawgg@t he content is |ess than 3% by mass,
there resul ts i A4§tenokyesist regis,dirose avhich hyveapgiass trehait o teoyperatired T e,
when the carmn@:wfme;;@%e@&&grém’mm msc,_a}ehs}e%afaeﬁ%éd.onmén thb glafdi Nder
resinis ixing pr ies of.the taoner .i.s easi
deterior at%ré%ﬂgl_ggn gmf’pel%ué s sg%&glsﬁ %:ﬁg’cﬁnﬁﬁeﬁs e Ief?{gabé@tgsﬁughl“ e
t hennochr ¢istesowEsddn sqrahenasss, beiess, herf the glags tRasition Empaatureexspess 861G,
from &lot 0 é_ﬂeﬁlommm&umﬂmm}%@hm} égboiﬂd’dQﬁE&ni Ensde) ]plm ~\Wen t][le
particle alanet ner .1 ess an. AT t
Poner rmy. boconaisgnhs Sotfephfbelec bPit el Mlints Al gt I 1ol pristfny
such as bawryHiAEL 5108FCni Nen %%qfeﬁ@raxgpwmeswlessnbaap&éf¢,dql@m§amwe
exceeds 1$pmgsarvebiliegmnighsbeafeteribRitddas nkd dages) WhaensWBdH thd SofeRBi besd: 1 N
some cases, L0 SR £5, 0Ll 6 BRAYE: AL HISL) LRSI D L DELYde Styrene
type resin, Vi nél chi or| de 5resin, T10osln- i¥red malerc¢ acid resin,

chl ori2hat ed parkfthe ¢fsc pbusingtbopelyesteatesipan sgmbination with other resin as the
binder resin, the content of the polyester resin in the binder resin is preferably from 50% .

by mass to 98% by mass, When the content is less than 50% by mass, there resulis poor
low temperature fixability, whereas, when the content exceeds 98% by mass, offset
resistance might be liable to be spoiled.
30 [0044]
Also, a release agent, a charge-controlling agent, a fluidity-improving agent, a
magnetic material, etc. may be added as needed.
Examples of the above release agent include waxes such as carbonyl group-
containing wax, polyolefin wax, and long-chain hydrocarbon.
35 Examples of the above carbonyl group-containing wax include polyalkanoic acid
esters, polyalkanol esters, polyalkanoic acid amides, polyalkylamides, and dialkylketones.
Examples of the above polyolefin wax include polyethylene wax and
polypropylene wax.
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phenol resin, epoxy resin, polyester resin, polyamde resin,

pol yacrylic acid resin, |ow nolecular weight polyethylene, |ow

nol ecul ar wei ght pol ypropyl ene, iononer resin, polyurethane resin,

ket one resin, ethylene-ethyl acrylate copol yner, xylene resin,

pol yvi nyl butyral, polyurea type resin, terpene resin, polyol resin,
hydr ogenat ed petrol eum 10 resin, etc. These binder resins can be used

al one or in conbERambleRofthe ibe WngXBAL hjdi6sBtn inoludbiRraER WA indGhsd] he
bi nder in tg ,toner 1s effectively from30 to 97% by nass, preferably

from40 to /ob¥ mass, and nore preferably from 45 to 95% by nass.
| nci dent al |y, of Inoientaipibe melding poinfpditheaboes wares preferitdy Jowgr themthe
terrperaturqeégérhmwmyﬁdr&apg@ﬁmty used. As the pol yester
resins, those vvh':rgh h%ve a %Jlas% tr$n%iti nte eE@t U{ie“/é%%)] of 30C
to 80C &nd tgr ef ef ABIRPVS GECHPGEEFRIE may Pe Ut afoup SRR FombigHo Ch&%l ass
transition th&eferature is |less than 30C, bl ocking resistance
(preservabifho4sy) mght be deteriorated in sone cases, whereas, when

the glass transitign te rature ceeds 80C .20 .the | qw.tenperature
fixabi |ty moht 36@1@&8?? Bt o e materil which s RGeS OHEE Rt
poi nt of t lepiovimatsly white eodonis prefetedm Bresples thet$ Bielude alkexyadstipesf r om
105C E qol?:Q;GazeM&q&nﬁmb_ 1‘&?&51@@118&&9% ﬂﬁ%rﬁ%esméycﬁﬁ% diaRhadPRimokiaeiisig
resi stance eservabil i m eteriora i N _sQnme cases
Wher ene. - wiHAER s ple shitark Ht ool fE o o P s SRR ot
fi xabi | ity tergsthn omeempoundsahereéat, Busnipe-cerdaining 28ive agdnds, pwindsaltt ofigsiiedict he
pol yest er kg8l dadinibtd 94T of8dlicOie Mid fer@bdi@5. resin as the binder resin,
t he content of tS‘XJe Qo%%/eg.}ec{. resin.in the binder resin is re{frably
from 50% by mass i §e SRRy HEBIAig s Bt WiParEe] wdRorBaa 00, by
mass, ther powdasgin ke yodrand oypnmpdessharentincdudeifivating-¢aniainingwesia powdeshaugh
t he cont engg ﬁﬁfgxéﬂ@ﬂ&ﬁi’&bme A% &or, DR teraRSdrSdRNGR THePBivdRembthbRitLos O
1
|

b il ed,. 3Q . | , | .
ohar ge- confiS s ch gsrps st i By iRt T Hams meel rigeappap o
materi al , Beeoxidnplusunem geide,ddanime geide, and zinc oxig ailishiewd sfica krvingthese

rel ease ageiface-RedteiitNa Kibte SHGNInABpchE L RIRAIM SEuplRy £RAE akilistd oI the
pol yol §[§I Ny Mex, and | ong-chai n hydrocarbon. 35Exanpl es of the above

car bonyl group-cont ai ni n% wax include polyallca.noic acid esters,
pol yal kanol est &xgmples p{the Rbavsimasagticanaieriad sludp mlagnetip phuddreefmetalnd
di al kyl ket aRR$s iron, cobalt, E6AHEMCE naBheticHOWdBO YLAIRYE YOthed it 4nd Megiede

pol yet hyl ene X_eal olypropyl ene wax. Exanples of the above
Iong-chai'nfggggfsooggﬁ"eg%ﬁxﬁd s([:?I ude paraffin wax and Sasol wax.

25 The thermochromic color-memory toner of the present invention is formed by
kneading the microcapsule pigment with the binder resin and other components, and then
forming into particles with a predetermined diameter. )

The softening point of the above toner is from 50 to 120°C, preferably from 60 to
100°C, and more preferably from 60 to 80°C. When the softening point is less than 50°C,

30  blocking is liable to occur within a developing machine.

Incidentally, the complete decoloring temperature t4 of the above microcapsule
pigment is preferably a temperature exceeding the softening point of the toner. The
reason for this is that, when the complete decoloring temperature exceeds the softening
point of the toner, the microcapsule pigment is not decolored upon being fixed by

36 softening the toner using a heating device such as heating roller after transferring the toner
to a recording paper such as paper, thus the copied matter formed by using the
thermochromic color-memory toner of the present invention is imparted with excellent
image-forming properties, '
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Incidentally, the nelting point of the above wax is preferably | ower
than the tenperature ts of the mcrocapsul e pignment. 5The above

rel ease agents nay be used alone or in conbination of two or nore

t hereof. [0045] As the above charge-controlling agent, a material
which is colorless or has an approximately white color is preferred.
Exanpl es thereof include al koxy am nes, 10 quaternary ammoni um salts

(i ncludi ng fl uor Ale;amelthe iabsleGupiee ARk CaRBETRPdatddly wad o8 Lopying becauss
ol ST e g Rl A6 B 83N S SRR SeL S
f 1 uor i ne- c SFTEREFAGIA & Of &ighole Which snablespeyse pf iharecerdisg pepari cyl i ¢ aci d, and

netal salts of shlordeytd ehtfs b dod@l dxtedh bXRBent A5thé Mfova BEMR-forming

fluidity-i i . A i i,ne_powder_ or ino ic,fine 15
ponder  SanPReiSd 88 Rne SARE Gt iAo e ereramte bR BRI o i ng
resin powd8Heoeapese pismontpyelergbly satisiiibe falle™ingfornpdalarand sege preferably
pol yt et r af kathfyars foylbeing fhinfgx @owder ; netal salts of fatty acids such
as zinc stgiﬁzt(e, calciumstearate, and | ead stearate; netal oxides
such as iron i de, al um num oxi de, titanium oxide, and zinc oxide;
silica; and sil %% Ravt 3§ Blen slface-treated with a snare coupling
agent, 1@ titani wIrCewpt 59p< agent (Ha silicone oil, or the 20like.
Exanpl es oi}oohgle above qagneti c material include magnetic powders of
nmetal s such'as iron, cobalt, and nickel; magnetic powders of alloys
of these netal sIngsgaseafives the coronlete decobfringdanaperatue theod thej2bous] 25The

t hennochr ofiicgocafsuld pigiRéi i9ha teRPaheS equfQo BY BB thad 1Y SFehRB poft bomeed

by kneadi he. m capsul i nt with the binpder resin,and.other
o monant Sendy s TRELREPRRbe bl L lRle bkl BEpa RSk 8 o It uh 18
di amet ¥ . complete coloripgdesparatangi(hlybasansa thegnicronepsulp pismenbisdecalesed ugsm 50
to 120C, phgthema fnyr By ifehify bPapddidhy o BEEnEBESecRtEH fmeing b0 to

80C. When f . i S;.less than 50 0 _bl.ocking. is |iable
Lo oceur virpRrg oA DRf bedoid el e BedinealiDuck B Seaithok re,
decol or i ngringsspeest reeoling B, i the capnfseusingtnragrsdipe pariey tiease anisss the

pr ef er abl ybréblég FREfAHYEhEXGRETIAG: bitRlecbk@ Mdats RRIMtbet phhied haRer .

The r?{aso&a&%&%ﬂ is is that, when the conpl ete decol oring tenperature
exceeds t K& SOrLeni ng point of the toner, the rnicrocapsul e pignent

D

e
i s not decol or edhaipfare, Wertiye femperiyg b themiemrapgule pigmenifen teppaigug
heat i ngddev\diiﬂﬂaﬁsﬁkb famuhga) expe:ssing teition bétdkerd theRafeaing bbat (S)%fgﬂgﬁfer to
a recoral e - 3 I, [ V4
st gt he P4 SRREhyBG] A ARGLe micNiBRICHBRM: B VR gt IR/
i s i npar t Saftegingpoint eEte &mer brdiGeurhigher isgn preqsiant foear for pleyentings to t he
above gg opidechlsratdnasf tieanichrag-eRent atidiatiGest HeaingtamyEritgreRag fiseusing @

i mge is . Of pon heating it to a tenperature of the conplete
decol ori nggct%g]p %g?rgre t4 or higher, which enables reuse of the
recording p apermcldentally, as the softening point of the toner, a load of 20 kg is applied using a

-

plunger to 1g of a toner while heating at 2 temperature-increasing rate of 5°C/min using a
capillary theometer to extrude through 2 nozzle of 1 mm in diameter and 1 mm in length,
30 and the temperature at which a half amount of the toner flows out is taken as the softening
point.
[0049)
The above toner can be practically used in such a manner of directly placing the
toner in an image formation apparatus, or used in such a manner of placing the tonerina
385  cartridge and setting the cartridge on an image formation apparatus.
As the cartridge for receiving the toner, a cariridge ¢an be exemplified which has
a electrostatic latent image carrier for carrying an electrostatic latent image and a
developing means for developing the electrostatic latent image carried on the electrostatic
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In order to obtain a copied nmatter excellent |athe above

I mage-formng 5 properties, the softening point (S) of the toner and
the tenperature ts of the above m crocapsul e pignment preferably
satisfy the following fornula (1), and nore preferably satisfy the
following formula (2). (0047) 60C S + 3C < 1060C 5 S 5C t4(2) (0048)
In the cas? where the conplete decoloring tenperature ts of the above
mi cr ocaps ulECHIGARATIS UBing 8 Apyeloning gent fipreRlonmn 2 visiide inraga and which

sof t eni ng (Foithiet had, ad Aeedddo o eliargihg messneRasRamyatspa €elngtdens,acor di ng
paper to aemms rwmns Ly o or | ower than the 15 conplete

L1T1

coloring tenperats Ef ecause the mcrocapsul e pignent is

decol ored upon fT 19& %\’@V% %tﬂfiawéﬁn hgyenaQyrbly maugted v ap fnage dopoatipreanpaiages
devi ce Ssuckuchasifeainilkgmi @lihter, after transferring the toner. Virgin
recordi ng @ﬁﬁaL can be practically used by realizing the printed

| mage by c g but, in the case of reusing the recording paper,

there arises theAlsp.dbis@ntsitinic cambing theyibetecaprifen and aivitigs instrament having

_(Ij_ﬁcol ?r ed amn@ésod}m‘tdﬂ@n@&eﬁuﬁmﬂk &dnlﬂoﬁmbﬁleorﬁﬁmﬂg\&tcolaﬁﬁﬁalﬁzch is decol(%red
eref ore, a 0 a

t enper af ur & %%%néiﬁ? PR ERAL el g *eﬁfﬁf%%ﬁﬁg?ﬂ% B e

t he soff enPhtaingsartdgeset, ot torcambing Hirmbeyrdme, m#pwapmtésmthﬁwm

above rr} Cr ine@paet BayihHareniel voug rwaivaig mﬁe:haﬂh&rco@aﬂnéﬂ&nﬁﬁfﬁmmm

poi nt of t LS a

prevent i ng&%flgg%o?lg%gt% %oﬁr)\ﬁec?ﬁn? %nd B %PB%%%P@I% g‘ g ctng P%‘F P"eﬁ’tnf’%n of

heati ng t eifpEHaant fatheraby ?hi%ma@u%agﬁéoralah@t@@mahg sefaper .

| nci dent al fogs1]as the sof tening p0| nt of the toner, a load of 20 kg is

appl i egy using ‘a Ag'd{@g,%raﬁt% LQ?O dtlrg&%rmk"‘ﬁ;ﬂ %m?&?ﬁtﬂgabov%g’gﬁ%g er to

t enper at ure-i ncreasi ng
extrude t HRHUEHDR “FR)“zﬁzllbé naﬂde of thg ﬁammmmpl@rplmt as qlﬁsvrrhqd heraigbefore30

?ng t he t?:meneapuﬂaeaﬁxe\tﬁmﬁbchaodmbﬂoﬁimeﬁy ®Rinpbéitod @neinihd @w%nelét:tr%ﬁ
aken as :Eg Q can be
practi cal Ic{;;ﬁu d‘ﬁJ %g%c@mo%mﬁg&%@ agidecmfnl F°F a%ggﬁge! [ﬁlﬁ& aﬁﬁﬁlc In an

i mge for ﬁﬁ%‘?‘%“&ﬂﬁﬁ’r%’?’ﬁ?l’néFola’é‘@@)“tlpﬁb@m’éw taea #Kd (Blaci ng the
]'Eoner 2on a 35 ca.aso; aifealand niebédpigde p;@memaysrtafcrdbgﬁaseem thaR @€the

ormati on t oner,
a cartridge can gﬁrg;?’gal?rﬁ?h I%A%%h%%ﬁg%ﬁ%% F‘(%g c}’léﬂﬂn%g/ I mage
carrier fg?m %chﬁﬂ/eé’ﬁd éh%’@t#‘%@ﬁfﬁﬁpﬁs P%”éma?%g@vﬁﬁﬂpdétmlﬂopl ng
neans for cdevledsopits)dn whieh eledytitesis eiar@tckiefi€is tha, R g CrgfaniredsOptoddse
el 20t £ 05T Bllefe tk RhBanl- RIS LAREL B oSl g&eﬁgggxtg QR 0308 Bl hen

e I m

t hereb forma VI SI
char gi )ﬁlg ﬁ]@a‘ﬁ%‘Pﬂ&Wfﬁ'rfﬁi*@P%ﬁeW&W ts anchihie BgrSH: SeEiecly zeaphes ﬂwapiozlf:ﬁﬁg
means, angtateie altéryeerature region of equdlheoretigheethan et wihidgie hipher the eapavaky y

nount gg © B Bty B b ARIR B AR RN Re R HfilleR 0L bh The¥fbrcss
state, coloration statts when the temperature reaches temperature ty which is lower than
temﬁerature 13 and the pigment completely reaches the colored state in a temperature
30 region of equal o or higher than temperature t; which is lower than temperature t, with
either the colored state or the colorless state being selectively maintained in a temperature

region between temperature t; and temperature t3, and in which the temperature t; isin a
range of from -50 to 0°C and the terperature 4 is in 2 range of from 50 to 150°C.
[0052]

35 By setting the above temperature t; to a temperature that can be obtained only in &
freezing compartment, 4 cold district, or the like, 1.¢., -50 to 0°C, preferably -40 1o -5°C
and more preferably ~30 to -10°C, and by setting the complete decoloring tempezature iy to
a temperature that can be obtained by a frictional member or a heater, i.e., 50 to 150°C,
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Also, it is possible to conbine the above cartridge and a witing

i nstrunment having an axel body receiving therein an ink conposition
containing a colorant which is decol ored upon heating and having a
pen body at a front end of the witing instrunent to thereby 10
obtain a cartridge set, or to conbine the above inmage formation
apparatus and the witing instrunment having an axel body receiving
t her ei n an Frafeadly 6P bs1 307G and wntegirefenably S0 trol 8F Etherelhy setiing sheddf vdloe ed

upon heat i gin@30 dANPOFuAHRE R RekiAbIR dbF@iMed STle BldidReMEitibiN Y

i nstrument qto therebg(i Obt%:i}?gi?n |rr?agej:_€ef or;mt n apparat'us set. (0051)
15As the coPBPHRTTAIGHIRR! 15 &R BG T F‘ltéveyn‘ll‘&‘gjbt osition of the above
writing instruneneidentally, bpseting thechmplite {drelosagempeninei psatesppiatpne nt

as descpi bedahaelyyaela Ral, ha}in%ri&?ge?y 8030 1 D2ct bRREIMCRGATS b 90°C
col or - menory, conpo |t1|310% cont al g‘;r{p .an_electron dorating col oring
organic co doﬂﬂrﬁ,Pr%ﬁf o8 @0 Bort Fﬁnﬁ&’r@@ﬁﬁﬁﬁﬁﬁﬁm&ﬁﬂfafﬁfm’a“
reacti on mewfficisntlyciscolodet vith foctonhentgandatahbbrbiies with fidctabdwen(®y and
(B). 20Al sgyedbtithble above m crocapsul e pi gnment, preferable use can be
made of the pig t that sho Jarge hysteresis characteristic with
respect to a colr{%fe HETERE ?%@Fﬁgﬁg@e%#@@%\%@“@ﬁ@w exceeding 95°C,

al t er n3@ i vEistashdabotened by mbbing with v dlicipral nsdngteescandlyacachdsahd @amplete

state, in Wik tddheliint G5E MetefGB AAAbSHbSEdcEmbSsol ddbut it fmber of
tenperaturg-ri .process where the t grature I'sS raise rom t_%e

col or- deve‘F‘B?fe% ‘ﬁ’&f‘éﬁ, IEFEESH oF %T°P8H’°§ @ feadyods & Eb‘gﬁ‘écac”éﬁ"ﬁféﬁl‘t‘éh“éﬁ* e
reaches t eipeythtrapdsts Bieqoesibility i dgnaging thewpitieg-elrface.eaches t he

col orless stat ey fhe Bach SFBGRMINE K b3 Qltri@fe %ﬂ%aﬁ%@?&a%d&pgﬁﬁ%%@&ﬂ alt

whi ch js hi r.than tenperatdre t3, .and, In a te [ .
proces V\/ncé’ﬁgﬁ?tf?é‘ "t”gﬁ“?ﬁlé‘&g?’&? andwritigg frgd by o NOHRR InsEEmREE scleclersd with
col or at i orfrigticaritest ash bn realizediyrpiting thercempletecleedotmpepattured, 6f2hevhi ch
i's | over tharciRUReRIdE Soridnd at BE oPig Wit %Epén@ﬁt% Xteifp@%ﬁﬁélomie
colored state,in a tengperature 30 Teqgi of, g ual, to or h er, .t han
t enper at urtEa'?ttEf’ Gl °°?°5W§ e TRRGHE gﬁ%@%’ﬁ#ﬂ apsyle pignieRt confarned in fhe
col ored sttones dntlgih@se,dhz)ditf%sesc@'naaz@emtirngetseebmﬂm coreplyte dedobtrmpned i n
T hieh oA BOLAT MALMRSRLR TR Uikihed ANS DRIBRIBLKRILS.
t enper at urdgcofl%’qg eﬂ“??’%"?éh#@%@#%&?ﬁ“%@’qﬁwﬁwmfd%% ¢ WEiRS ng
t he above inssmpentds 13°6 ar more pacferebip & 54T ermeorsvatl noanprferablyt 20°0 edmord, y
in a free{bm]conpartnent, a cold district, or the like, i.e., -50to

0C, preferably 540 to -.5C.and nore preferably -30 to -10C, , and
setting the con%’faglpiesd’ggﬁllglf FW%@H@%‘?"%HP%#@W@ Qrt %ﬁgﬂ%ﬁ@q%@ﬁ%t
can bé&5obuppmbsdtitgineluds & stteanthinhingénkrentabringea sheatthinping agen;, abda tahedis®C,
pref er abl y160 %&h}ﬁ@;@cﬁﬁ@leyﬂ{a%‘u@éﬁe@ hAPloYselPedhBsiveote with BV oS8L L1 NG
the Ali val ue b%% 50.t0 100C, f%tl%g t’o Hal ntain cojngr_ dF_veI oped
in the or GTYFAPSPOCBRHCCBTE (e p e A lre UPEGEB RC MgtaRed gu KRy RIChn be
ef f ect i veMdiffegonhé inispendfic gmvittletweninyicrobapside pigimegt dnkdereldclad atfusted to 0.05
decol ori ng; fogperature tl to a tenperature 5 attainable by friction
heat, i a range of fromSO to 95C, preferably from55 to 90C

. e i
and n8?e E)qoé?ﬁr ably from60 to 85C, handwriting forned on a
wri ti ng- sur f ac SyaMingahsatiohe sheenthinpingd egoit,dt is gossitldndt bhlytto amppleeat

gener at ed : 1 i b€l Hﬁ’éﬁl t

conpl ete 8%%?%%%@%2?%%@%@?@% a gxﬁn%e,?%ﬁ?al?éémeé)?@s is}\%g@g%?? 10
friction Wéi‘?ﬂcﬁ‘ﬁ%‘“&grﬁ?&hw gopbhandyTitng srodedprnedi onal nenber scarcel y
reaches the corRukthértocks il the cixg whernks wiitiieein@nshent Hikddefith e above ink is

ttinite A b2 ent It fegbove Inkels
or b ot B BARITE: SBoa bibend {180 BRE 8 ol MRERA Lhlinen g
Thus, t hebdl andiadipsvhen aophing wspd.ior o rosvediagysrarflawias of the inkgvhenef ace.

writing front end is disposed upward (erect state),
[0055]
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In the case of obtaining the above cartridge set or image fornmation
apparatus set, a 15 constitution with which only handwiting fornmed
by a witing instrunent is decolored with friction heat can be
realized by setting the conplete decoloring tenperature tt of the

m crocapsul e pignment contained in an ink of the witing instrunent to
a tenperature | ower than the conpl ete decoloring tenperature tt of

the microcapsul eEﬁWftﬁ@ﬂk&ltﬂzﬂﬂn% agehmcmw%ﬂmh@uﬁlhwaaﬁgﬁﬁ, the
Cermer arur PP ERE] AvHg. SRR el saBMR 1B & SOHNR) e a0 promnis aighg
the conpl et@@@é@@?@ﬁ@&’sﬁ@hﬁgﬁ@f Wh@htﬁ@nsbmenth@om@p@@ﬂdmb elupisg peht
cont ai ned igalatthe, fiké g0, Iob@st‘%d.ntguﬂﬂmﬂ B bR helest, hPfroRy eBulose, an
e ool 56T SO TS LB gLt e LR

bei ng decolcamwemnd&eﬁmaemlmlar weigktehé 180,800ctarl 59,600 gluaominakn, a

<r:n 0 rclﬁ 2!0 2 i gglﬂﬂd&h@gpoltybucahurme haespk Felﬁﬂ:ﬁ a&hﬁ@kﬁﬁw&ﬁbaﬂgtede%emueﬁsea o
ot o auedt kol BREDACA ookl s BREMIGODRE 0% deBbfttheris o

ment i oned &Tﬁsﬁ]lﬁkmg ncrwm adid plymer, emiergavic ﬁpepamndatgmalmgimﬂmtfmewd

:TOF {) 8; i?) su bmpp:ﬂyﬁic@éth?]@ﬂb %@ﬂtﬁ'fﬁw aRidRSHet) b &h?l@n@gl?&l ?dttty a@ﬁ%ster,

bove shear n

possi bi e nBPSPOY AT IS BRSO o Pt S
m cr ocaps uftéerp yieianic syifactant serhias faityppid ewidedipriog i wilug o to 12, salts
handwr i t i ngg digikylloh aiall@nfdQaHoRBAEME, 'a%%ﬁ@-ﬂﬁyltﬂﬁﬁﬁﬂxdoﬁ:%w&%ﬁm e,
in the casm\k}%ﬂethe wrltl |nst1ruc{gep IIe wilh the above ink is
35 a bal | - RO AT pEe, & PP glg%%‘f%%“ aﬁflé"g reIS‘é‘akage of the ink
from a%ﬁmﬁ’@?‘ﬂal bet ween a ball and a tip when not being used, or to
grevent OIa rever 3R did Rivng paf éﬂi@cbﬁbkw%@ﬂt eV b B&n&ﬂt&ﬁ&d 'y‘i"h
thi nni ng %@f"ﬂgé"ﬁ%@@fﬁ %‘3 oA halysaschaeide, B AQTROLFILF ( aver age
nol ecul ar REVEiYEs-i sSpaﬁéetexmdea QfﬂB“» ogue palysactiutids inchde bagpemiteguani d
modi f : ed @bﬂm@hiﬁa@@habya@de&&mmsﬁjmﬂa@a; lesi6the 5@@9@%&;{&}@# dets
are glJgicos ﬂ?‘ﬁ? %ﬁ&h}‘ e%%s ean gum and a ugor' vative
t her e droxye fose BN gypégli’yé‘r' tol yner
cont ai ni nd’ﬁ’éﬁ‘i’xﬁ%ﬁmﬁ@ﬂ eluiose, gad M@W@Pﬂﬂ&ﬁl}’éﬁmlaﬂe .conponent and
Pﬁw Eg a nol eCuhﬂhoﬂ@lag?lurﬁfoféﬁlﬁnmmn&nﬁé%éﬁﬁb@a Qﬂéﬂaﬁ%ﬁﬂﬁ{i@;éﬁw to

i ckenin Vi 0 acted from
seaweds DY BBERE I NNy MinRntYardlics S, Beienkitd 1Y ARV be
benzyl i der9ysprs tedimloss d%?“@@?"?b%tnmﬁéﬁffeﬁ@fﬁééﬁvﬂm crosslinking acrylic
aci d el ymer, arhd amé@ﬁfjio@rﬁdri&%omﬁ bt @ De bRABNDI KGREdeNE 008k 20vpCi d

10ester, In%gg% +f98m gs;it?' tan fatty acid ester, polyethylene
gl ycol fat aci % yoxyethylene al | cyl ether
pol yoxypr %&}Vbne al l cyl ether, polyoxyethylene al kyl phenyl ether, a

non-ioni ¢ surf agh adieo ﬁ@’@mﬂ&sél@éﬂ Yandf lnfded Al he:dB@ittd e Tnklindethcd wiRl Ue
of 8to 1l salts of dialkyl or dialicenyl sulfosuccinate, a mxture

of N-al kyl'- f pyrrolidone and a anionic surfactant, and a m xture of
pol yvidAyl al cohobxampiesaf thecarganicsotusst includesteslspropanol, butasl, glh@naqueous

lerxr/g}elr c smmsm&m@ﬂﬁﬁing dx&ﬁgﬂlaﬂﬁﬂe &%nmﬁlbmeﬂcécﬁﬁ TN L aqueous
R R e et M yc.;.?

pol ysacchhmtylaeglyeol, athyleneglyend avonbimehyhethgr aﬂ:y@:qulqum Flonbeatiny] ether

cycl adext Eﬂh?leue%[{fcﬁ! :be‘?ob%ﬁ@@ﬁ%ﬁ%m&fyleh ﬁgﬁi@@#ﬁa}?ﬂ h#LQ%%gMeglycol

derivative in ose,
mogehytyl ether,

hydr oR%pr Blag}ﬁmﬂyimﬁaq»"g@% malm!m ﬂ‘ﬁ& bropgiepesiins

hydr oxypr ethylemagishyl momdrhatibyd sther a&letatmpug?nlaa@)z -psiorotidade, Hetiehyls2-pol yneri c
cohesi ve ﬂ%ﬁﬁéﬂé hat exhibit activity to produce | oose bridging

[0058]
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by mass in total ink conposition. [0057] An aqueous organic sol vent
can be added as needed into the ink together with water. 30Exanpl es
of the organic sol vent include ethanol, propanol, butanol, glycerine,
sorbitol, triethanol am ne, diethanol am ne, nonoet hanol am ne,

et hyl enegl ycol , diethyleneglycol thiodiethyleneglycol

ol yet hyl enegl yc ene coI u coI eql ycol
ﬁnngmet %yl e?hgr Morﬁoﬁyr&tié‘ef %3’% ﬁﬁq?d'gf H"@ %ga{] jpen, it
monobut yl  d§ prsferably thattiys eé*mgmw@‘e balhrsorivieg Hs,crzt Iepttvﬁwntedjbﬂdki;dgéubegbm:: ol
Y B e e S O e e

u
2-pyrr 0I>/| dor@( élJRIF %@erjgﬁ(};?ér%ﬁlﬁ°a%ﬂg%lt’%5§1°mus act mcmzﬁ\ﬁ‘i%@ver in
the casB wikipghospheraua RClﬁ &i(alkexyomibeiy] bsihybestdr) drabiophosphdsaisiacidoi nt  pen,
it is pref ﬁﬁ@&b?ﬂbﬁb@ﬁﬂ%ﬂ@l @E&Pﬁh&ﬁh@{c a@;dlh?clnbedié%?b gg&ajc&%ﬁé aucﬁ ether

01 o1 o act S PO SR ECIAEN apt-preibpROect R of elviondre

pol yet her AbepRIY®Eethylpne dloterylither, ant imspsh sadisrommoersira silt, dmine &ﬂte,rz&d suc h

as 5 thi opbmmlgygal@gjeggoyrl (al koxycar bonyl nethyl ester) or

t hi oph &ph@dg acid tri(al koxycarbonyl ethyl ester), phosphoric acid
nDnoes g§| xyet hyl ene al kyl ether or polyoxyethylene al kylaryl
et her, phosphorﬂl’;&l i, i D@%wy,@tﬁsupch@my&whgcbmna sprdngimadtib edid or

pol yoxyet hudpe@meala&yﬂ@aééldeﬁwﬁé, poBRth 1d§x?e| F@g%ﬁ&ﬂ&%ﬂfa@k&xﬁ

am ne sal ts ﬁé]d gégano m.ne sal tﬁyg?gg

addi tion, TP Redd rye 8??‘%1’595’5 fe p1dg pARET Of ViSCOFi@ne- mal ei ¢
acid copol yner , Imadgéitianythereanibe addad inpeganioshliswizelyds spginmolaibohateepdium

pol yvi iyl ]adoﬁlsﬁatél andaseaiuﬂx%&tﬁﬂenpmann%ﬁmﬁq &k dueh ésr%aJr aﬁc%ﬂsi&'cﬂﬁpo ind
I ti 0 ere

ropert surface o I Vi SCO I'n ad
o b aaced et fule cbRgoiRd! %?sanﬁsmme SRk & BT 5
phosphat e, tolyhedazoleg iligyalehenylamaronivm wivit, dosdpiapylangenisen sitrith, a8 saponin;

or gani c bmu&pﬁwqm@mggbn&%umas%h&ﬁggkfi%%%a&ﬁmﬁsﬂ%gggﬂgenﬁﬂazmmc 3.

anti corrosjye t nzotr
di cycl ohexy ar??r'gﬁﬁrb&?znozﬁ %8’% AP ES B B ST sr?%/l?ﬁtﬁ H?IP?’fyﬁ’é"Py]z?ﬁ’EFQate
saponiZd; #Hd LSt teéféd’é‘-rl‘o“én fm¢thyig:é;ﬂ‘on idin;svattingaagenth eurhes ark.ion-donic
3 Oﬂ' gm s alstrfgtands, 2 rdaaseatdn h@:Z—EHdhElﬂ B tiydRPfhid] ndll bﬁ%@lﬁhtaes s%glgw?

i hydr oac a X yl benzoat e an
2 375 ooy Pl BRIAE Haldasly é&“fﬁ?sah%éﬁfvr SRoF manatdl f a8 o such
as urea, rpawph@ﬁh@e,%@a@mmggm dlwg%@eﬂnd)ﬁumwbmdam&tt@tm‘mn-

hydr ol ysatenic rigesats hapiotRs peuelbias driglal ose, sucrose,

cycl OQgXt ﬁ&{ 9I ucose, dextrin, sorbitol, mannitol, and sodi um
pyrophospha anti f oam ng agent s; di spersant S; and fluori ne-based
surfactants or /Aomitaginstramentsen baokiainasiby ﬁibmg)ﬂw Rigp VP e lAn| indryment

i nks. 25[ @0k ball~p01ntpeﬁ\oi‘\’fxiaﬂd1ﬁﬁ:dnﬁ]ﬁthﬁﬁﬂ&rkﬁl?@etbﬁ p SOSALREE Wtz]%(! I1ing
t he above |ordlﬁteanﬁg stru nt such as bal [-point pen or I ng
P%’“ngg

pen that has 5 p or bail-point pen tip nounted on a

writing front éﬁ@ Sfﬂrﬂﬁ@regtld shepe plthe ball-singpen efe nohpartialldrlydonited. pen are
not pggti SwsragibdthérbdfiibHes a ball-point pen having an ink receiving tube in which a shear

thinning ink is filled in an axle body, in which the ink recetving tube is connected with a

tip where a ball is mounted on its front end, and a liquid plug for preventing teverse

fowing is closely contacted in the edge of the ink.

The ball-point pen tip will be explained in more detail. There can be applied a
35  tip formed by holding a ball in a ball holding part in which the vicinity of a front end of a
metal pipe is pressed and deformed inwardly from the outside; a tip formed by holding a
ball in a ball holding part formed by cutting a metal material by a drill and the like: a tip in
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30 Exanpl es thereof includes a ball-point pen having an ink receiving
tube in which a shear thinning ink is filled in an axle body, in
which the ink receiving tube is connected with a tip where a ball is
nounted on its front end, and a liquid plug for preventing reverse
flowing is closely contacted in the edge of the ink. The ball -point
pen tip wll be explained in nore detail. There can be applied a 35
ti p formedwhychhOlalliregiéndshkett mdteaf badsin iedodidain g tip iadewdfingdfal bitslastic;

t
Vnanrdly 58P oM Qﬂa‘melgﬁ%ﬁgt‘?ks% 0 e ERGIEANG W Bl toay,
hol di ng part f orFiscalynadae FWﬂéedr‘Pélbéﬁer ﬁﬁ@éﬁlsﬁfﬁl Y eCRRIRI Tegmduben
li ke, a ti pndthe likb)iaadhavikod diamereosfabog 050 el mRdee®fably 0.8% NS idn, and

provi de dl H:oi’t{]}ﬁefe B zgf'o Panﬁ?%&:bﬁ%gplfé ﬁlﬁti c; or atipinwhich a

bal | he 'S preéesse t direction by a SEFIH
body. Th -bfaﬁ inkifaeriving tubp FREPIVIAE Ikafos pERsIPle; £ a10ked Pody ofa
ruby, cer athefnoplegi ftsmrwabﬁpolwnjddnb,q;olyp@ylea@ Polyadiylage ﬁre@hmmeﬁeeiudof

about 0.3 ! referably O .5 mMm and 5 nore preferably
0.4 to 1. Oﬁﬂrﬁ%ag‘n beea{') | i cabl e. As the ink receiving tube

recei ving ink, flBpdditiemisithe digecheangestion afipe fiptathelinkrecgivingibe phedsl i ¢
:eSI nhﬁcrretaavmgmbetah&ﬂﬁmi@ mdyBeyPhiRIH BitbughRQbeichivl BB ber older)

ere al ate
conngctl on of the ?&%]&nﬂlg Q&‘Q%&Mﬁégm Eg%ﬁéj%}egm%c IRWEME% eorelregéel Vi ng
t ube and tn%elﬁdgmﬁa’lyabl@ bednmade eftr resin ewghtalaovbm@éw&e dirgebycflled in an
(hol der) . axle body i Whicﬁeliﬂsadld YodyrtRmiiia teBahafedi cid thereBEY ubR iRelf &fdnl |

type in V\/r}|F £ is received into an axle body made of a
resin or tl:"I(’Elh}ﬁjrgb%ié ink may be directly filled in an axle body in

whi ch ¥he [8%8 body nounting a tip in the front end thereof is used
:ctﬁﬂ ](C:I as an i nidnigle RilsiwegisHidldy in 225008 bF ink receided inftke fnkIré@Waig tlise, .
illed in a rea rd j ' n The
composi tion_ of ?‘Rg E'anézof tfolﬁle Eh%qﬁj: %ﬁﬁw%n&lu&shﬁg Lﬁgﬁkﬁg&ﬁlorggﬁdl
hardly volv@ladiediquidyui d. Speci f| c exanpl es thereof include vasel i ne
spindl e oil, caspaificixampleb ihegeoBinclude Vasalimpipldiodil, ciedr oligblidsoil, | i qui d

. par af fe, ,}}qﬁ&ﬂﬁ)&ﬁ Eﬂﬁefneg Iﬁ-Jtu]f' )ﬁa@%‘f‘m@ :pbggﬁﬁe Q. le@'ﬁﬁgloﬁlg&ﬁy or%ra%l?@ln%; S
}

di met hyl I cone
si |i cone @lgfinegimebykssliconsq m%thy thnwb‘alﬁ@n@wl amyioqnedified sikigong oil,

rTDdl fied $:|olyletheﬂﬁodiﬁéd silitoneail, el fhﬁp@hﬁh@ﬂiﬂe@ﬂihdoﬁc 6idnblt bad beoediloieno

nor e t%ffne‘f?)ﬁnblﬂahohﬁfmoecfr%cﬁg E%Fat the viscosity of the

non vol at q y 25 volatile |liquid is increased

to a suitabl e vitdcrseferapl elﬁ?afé’éﬁﬂlﬁﬁ’s@’ ¢hthenanvolailedipaid andfor shedieglly of t he

thic _keza: ngohgRNiquidie fnsttaseslitb a@aatdbaammmﬁy@radmhgbt}ﬁcuenﬁgtagﬂnls URaBples
articul a |

ol | abl o LR b ERIA Ay EM b ;ﬁ%& RERE et d AL pBldieg e

treated b&AYBERmetylatedontiats: plomimm slicaey swelableitaicaraciay- tsﬂé%dptgmg@s@rg as

magnesi umagéng auchlag hydrapipibivtaateddefbaite @ motindiNoshe #ioiRid aedl sz»apzc

stearat e, 3% %e&ﬂ] gﬁ&ﬁ%ﬂ ktgaergt% éa? ﬁh%@éxﬁte‘;ﬁﬁ&] %legrafe%%ca{ll

nodi fi ed 1 Nobased

conpo@fd §d@nad@eneaaor@xt°bé‘aw %fé@(@m’id& anggrimed 1@@1 paliyedhydeng aeedhydengsariel

The i qui gadidrteil] lidx@ivebaseB ¥orBfound §Gthi 28 FAGERIdESLtHA wndialddllfosbabell | NK
foll ower. [0062], 35In the case where the ink is filled in a marking

pen, the §PPEEFUre and s hape of the
The liquid ink foliower may be used in combination with a solid ink follower.

[0062]

35 In the case where the ink is filled in 2 marking pen, the structure and shape of the
marking pen are not particularly limited, Examples thereof include a marking pen in
which an ink occlusion body formed of a fiber bundle is embedded in an axle body, a
marking pen tip formed of a processed fiber having a capillary gap therein is mounted
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mar ki ng pen are not particularly Iimted. Exanples thereof include a
mar ki ng pen in which an ink occlusion body fornmed of a fiber bundle

is enbedded in an axle body, a marking pen tip fornmed of a processed
fi ber having a capillary gap therein is nounted directly or via a

connection nmenber (holder) on the axle body, and a cohesive ink is

i t ed nk | usi he f, d b
connect t ng Pieat i {opEian T Wilier ot R Bh. BEL SoResitr TER | o
which a ti pmawanﬂémlmm@ mle@@lumon@mﬁéhamerka@mmmedwmgeptlagﬂalmde
body t hat @aﬁaﬁomdpraﬁmwg, srfa%a@ﬁﬂg faézﬂﬁtwh@dncaﬁﬁﬁalaﬂmrécewlﬁgﬁ%é e S

known por oA HER R IV oo ek Pty sressing 6 v ohd ol b sy

sel ect eél MQmWﬁdmﬁbem&N@engtdtﬂout 30 to 70% made of processed resin

?L . I! gerg fUS"Igg:tW@;EQ&ﬁ?éﬂl hkﬁé’&&ﬁo;gﬁsﬁfé?ﬁbegﬁéﬁn ¢ dohfuni@fioRpdr&d 3t ang
ip i Vi u

form depenﬁjﬂf'f PBWS’%E E)Iﬁ&f)‘g@] gﬁé é’P%bc%E)?@&?ﬁ%dB’éﬁ? °§%?°ﬁfsegresm ot

rect angul afibérgfusionprocesestibedies of hot-melt fiktreor mfklt,cnd thedipdn piowidyd fos

confi gured Mn&ﬁpﬁk‘é'by thebdskdREShelchPBESa foﬁn@ie]liwegl” gt&ngber i as@gucénlag L3

i ncorp atin ibers into a cover

t ube ofd qnﬂgﬁtbagﬁ%a SR ’1%’6‘%*055?{6‘% ty within a range of about 40
to 90% ThAsnhmlumanb@iybad;qﬁgusébmmdhag nempeddibess igenengtl | y
known punpéingiibs, Bor EHﬂinQ Eh%Qibéé b @fcg\Fe%% %a%ﬁl éu@h hd !ﬂ?%ﬂ’ﬂibﬁ Ry @ﬁlm,
spring pressure of . ust SO n@ %I) val ve open by pen
pressure. T@@g@f Qéi% nt%@“%r"ﬁf“?%&“ e ment is not I|m t ed
to the shapes nﬁst‘fhfowé@ tapwee can be mada df mggnetaﬂyanmmi pingieg tupé, ridhglso

instr Uiﬁntpi{aferaﬁle@n@lﬁ%ﬁﬁlﬁ‘ﬁlchstp}iﬁ)@p:@isu& dFe difsRA o B RWhAde B8 vh¥PEJen N
which tip erent type are provided or"tips for introducing

i nks of dst?#peap(?ﬁets 8l ors are provi ded. [0064] The handwriting
obt ai ned HY%%#iting on a witing-surface using the above witing

instr ]lcment Canblme Qiaﬁ@?{]tﬁi Qﬁtlﬁ)g’lélg‘tﬁﬂﬁdnﬂﬂ noLRfiged B @ld s'ﬂgl%eg%ﬁﬂﬁoneé A e
or a finger ,rubbin od.can be u refer

di scol or atTPgREa 2e %g{feﬁ?rgﬁfl% anﬁp?@t |’8ﬁ %@F?‘fb{m ?rrWFfll égraﬁfﬁlﬁber

As t heOf r itgpa) inethiclriipiyafiditfesent Sipg ete rrovidadne tips for Intreducing skaefiddffarent or
a plastic doRad@epRoryd, Which has a good elasticity and can generate
fricti onmr;ﬁgﬁtéby an appropriate friction is preferable. However, a

pl astic body, stone, wood, netal, and cloth may 30 be used as
wel | . amaeéwnhnaohmn@rhyam@g onheftingsviforsalsngdrzbovd witingde

a sili congngﬁ@ﬁbﬁt,cﬁ%digmredf, hesfigne- but adi ene- styrene copol ymsr)

d SEES th but
Ixi n@ the rri oot BARE fefiset 5*&63%{ﬁéngarﬁq%%w@wﬁ@ﬁﬁaﬂ@ﬁw&poﬁﬁﬁ%? iy
i s i nprovgeefergige tabdipedirationis strhgntdd byHdotian) vsing o dbgtionslirhambers i xed
is not particul Aéﬁ%ﬁhdtﬁhﬂ%mb%ﬂ@n%ﬁﬁ[&n&ﬁ%r%h@?@ﬁ £12888err b pRRte end

gf Wﬁl | ,? Iag 9 gﬁ% ar ; é\’lﬁlc rl‘ﬁgfi fgé{? %q.sg:éi% and cgﬂ] gea}l)éra e ttrllcngn lgeg ryt anoagprlogna
ﬁmtwn is preferable. However, a plastic molded body, stone, wood, metal, and cloth may
30 beusedas well,

Examples of a material of the frictional member include a silicone resin, SBS
resin (styrene-butadiene-styrene copolymer), and SEBS resin (styrene-ethylene-butylene-
styrene block copolymer).

By fixing the frictional member to the writing instrument, portability is improved,

36 The position at which the frictional member is fixed is not particularly limited,
and there can be mentioned a front end of a cap (top part), or a front end of an axle body

(portion in which a writing front end is not provided).
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Al so, t-he-above witing instrunent can be conbi ned with anot her
frictional nmenber. Exanples [0065] S5Exanples will be described bel ow
Incidentally, parts in Exanples are parts by mass. [0066] Exanple 1
Preparati on of Reversible Therrnochrornic M crocapsul e Pignment 10A
sol ution obtained. by uniformy dissolving under heating a
t hernochrom ¢ col or-nenory conposition conposed of 4.5 parts of
2- (2- chl or oam noklsé,thelatmye phrizing instyithens carbeasmbmep sith abothek)iTictlonl part s
of 2, 2- bi s{fmuaydr oxyphenyl ) hexafl uoropropane as conponent (B) and
50 parts ofﬁf‘di%ster of pinmelic acid and 2-(4- benzyl oxyplienypet hanol
as conponeft®PEf® and bl ending 25.0 parts of an aromatic 15 pol yval ent
i socyanat e[@168pbol yner as a wall nenbrane material and 50.0 parts of a
co-sol vgnt was emibidshar paakedbRnRosed x?cﬁueﬁtgﬁ%z};@ﬂé 12 bEGRAL by
aqueous solution into fine droplets, followe cont1 nudus stirring
under heat P& and 2.5 parts of a water-soluble aliphatic nodified
anm ne was HWded thereto, followed by further continuous stirring to
obtain a mcroc & Pi gnment suspension. 20The resul ting suspension
was subjected tq, centri f*.l at i or] tg i sol ate the m C{ Qcapsul e pi gnent.
The above i cr ocAPEEANE" B g?t‘?i”ﬁ‘b fAeraqelyoRicddierasapsiieigndtt anet er  of
2.5 p. M a conpléetduttbacbtaned g uhifoqdy distolvingpindérieatngwitharnsehiisd e
col ori ng t&ipseh 3 r oJP ixagn from bl ack
to colorless d e,g%%gjﬁ %51%&58@2%3?%&9@_@&%&0?87@@%@% ation of
Thennochr o WYI%E‘F PR’@H&?WW&W(N@Z}P*‘HFQ%' s dypeeryiliegtl t he above
m cr ocaps Ulezaihicgoreotane A0ngantts (BY ard S9ghyest daster efpimehaadidignd-(4-
sof t eni ng j ' ' f
ol ef ar%%e?%ﬁ?ﬁ%ﬁgﬁgﬁ%%?&% ﬁ’é@gq’é%@% 2oL g@e%%fﬁég%%
mi xt ur weROIREPt ROy ARe PSRRIy HerRs e A e STl 200 BT RE AR g
t enper at urselveht @BEmuldifed antl déspereaido 8wy wol kdolidl eghebys @buioh g fine
f ol | owed I Zd i+ V] . ' art W [0
col or - nenntaf.oﬂatﬁ.%)’\r@yl, v;dlé] d\r}% nﬁﬂg&;{%ﬁ%i%{%ﬁ i %fﬁigip m a‘l%é_}t?gﬁgfré
particl es }Efmﬁ '%Tﬁ"ﬁ%’ff e ery@efo%[)ty %)] er continuous stirting to
obtain a microcapsule pigment suspension.
20 The resulting suspension was subjected to centrifugation to isolate the

microcapsule pigment.

The above microcapsule pigment has an average particle diameter of 2.5 pm, a
complete decoloring temperature of 77°C, and a complete coloring temperature of «12°C,
and undergoes discoloration from black to colorless due to change in temperature.

25  [0067]

Preparation of Thermochromic Color-Memory Toner

After blending 15 parts of the above microcapsule pigment, 100 parts of a
polyester resin having a softening point of 70°C as a binder resin, and 3 parts of low
molelcular weight polyethylene as a release agent, the resulting mixture was melt-kneaded

30 in atwin-screw extruder at a kneading temperature of 90°C.  Then, the product was
solidified by cooling, followed by pulverizing and classifying to obtain a thermochromic
color-mermory toner having a particle diameter of 7 pm. The toner particles had a
softening point of 73°C.

[0068]
35 Formation of Copied Matter
The above thermochromic color-memory toner (previously cooled to develop the
color of the microcapsule pigment) was placed in a cartridge.
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35Formati on of Copied Mtter The above them ochrornic
color-nmenory toner- (previously cooled to devel op the color of the

m crocapsul e pignment) was placed in a cartridge. The
cartridge was set in a laser printer, and a docunent for neeting was
copied to forma thernochrom c i nage, whereby a thernochrom c copied
matter was obtained. The copied matter was visually confirnmed to

h
The T her mochr o 204 SEHEREREPEREATLE: piRY s %?%?%ﬁfmﬁe{%%ﬁe@a
of 77C or HPghethermpaghs Oaftw Wﬁ&oﬁ#@#ﬁ&%&?@{l@ﬁ@wﬂ mﬁermp B@Edt t er
returned to the Eh@dopxeﬂmﬁmewmsdanﬁmﬂﬁmﬁmpmﬁﬂm@nnnblaelhthamdahmgms
copi ed). A%%% at ?or?ﬁftﬁfn‘fa?ra{ﬁ% B8y Cadud. 2 {zﬁﬁ %Sé&écﬂl%refd'ﬁson

recor di ng aser ’{)I’I nt ér and cond

pr oceduPes DEBIE LR EBPCEER PR { et MeRH RS, ﬁa%rqomﬁ@pcrm@rfé%";fgtth%copwd
recordi ng papterenamdadihe sta fofore sdretaping past yn whdth006Ng iFxmpigd).e 2

Preparation of | A
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The resulting suspension was subjected to centrifhgation to isolate the

microcapsule pigment.

25 The above microcapsule pigment has an average particle diameter of 2.5 pm, a
complete decoloring temperature of 78°C, and a complete coloring temperature of -11°C,
and undergoes discoloration from pink to colorless due to change in temperature,

[0070]
Preparation of Thermochromic Color-Merory Toner

30 After blending 15 parts of the above microcapsule pigment, 100 parts of a
polyester resin having a softening point of 70°C as a binder resin, and 3 parts of low
molelcular weight polyethylene as a release agent, the resulting mixture was melt-kneaded
In a twin-screw extruder at a kneading temperature of 90°C.  Then, the product was
solidified by cooling, followed by pulverizing and classifying to obtain a thermochromic

35  color-memory toner having a particle diameter of 7 pm.  The toner particles had a
softening point of 73°C,

[0071]
Formation of Copied Matter
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30After blending 15 parts of the above nkrocapsul e pignent, 100 parts
of a polyester resin having a softening point of 70C as a bi nder
resin, and 3 parts of |ow nol el cul ar wei ght pol yethylene as a rel ease
agent, the resulting m xture was nelt-kneaded in a tw n-screw
extruder at a kneading tenperature of 90C. Then, the product was
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obt ai n a t her nochhoatioee Bbrmuohwrmicedwryehan émeh@wivivgsia cpaed toaleeclop the
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subj ected t,0, cen fidu atiron to [(solate the rnicrocapsul e pignent.
stirring to obtain a microcapsule pigment suspension.
25 The resulting suspension was subjected to centrifugation to isolate the

microcapsule pigment.

The above microcapsule pigment has an average particle diameter of 2.5 pm, a
complete decoloring temperature of 76°C, and a complete coloring temperature of -10°C,
and undergoes discoloration from yellow to colorless due to change in temperature.

30  [0073]

Preparation of Thermochromic Color-Memory Toner

After blendingl5 patts of the above microcapsule pigment, 100 parts of &
polyester resin having a softening point of 70°C as a binder resin, and 3 parts of low
moleleular weight polyethylene as a release agent of, the resulting mixture was melt-

35  kneaded in a twin-screw extruder at a kneading temperature of 90°C.  Then, the product
was solidified by cooling, followed by pulverizing and classifying to obtain a
thermochromic color-memory toner having a particle diameter of 7 um. The toner
particles had a softening point of 73°C.
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The above nai crocapsul e pi gnent has an average particle dianeter of
2.5 pm a conplete decoloring tenperature of 76C, and a conpl ete
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to colorless due to change in tenperature. 30 [00731 Preparation of
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The resulting suspension was subjected to centrifugation to isolate the
microcapsule pigment,

30 The above microcapsule pigment has an average particle diameter of 2.5 um, a
complete decoloring temperature of 79°C, and a complete coloring temperature of -10°C,
and undergoes discoloration from blue to colorless due to change in temperature,

[0076]
Preparation of Thermochromic Color-Memory Toner

35 After blending 15 parts of the above microcapsule pigment, 100 parts of a
polyester resin having a softening point of 70°C as a binder resin, and 3 parts of low
molelcular weight polyethylene as a release agent, the resulting mixture was melt-kneaded
in a twin-serew extruder at a kneading temperature of 90°C,  Then, the product was
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The resulting suspension was subjected to centrifugation to isolate
the m crocapsul e pignent. 30The above m crocapsul e pi gnent has an
average particle dianeter of 2 5 pm a conplete decol oring
tenperature of 79C, and a conplete coloring tenperature of -10C, and
under goes di scoloration fromblue to colorless due to change in
tenperature. [0076] Preparation of Thennochroraic Col or- Menory Toner
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procedur es“m@:ctqmé@msnfu%mp& WARQLRRE B @RH GepeiBOR, Wher eby the
recordi ng E&?i was able to be used repeatedly. 0078] Exanple 5
r

Each of th rmchromc color-nmenory toners obtained in Exanples 1
to 4 was 20 pl ad&a@mple  cartri dge.

Each of the thermochromic color-memory toners obtained in Examples I to 4 was
20  placed in a cartridge.
The cartridge was set in a laser printer, and a photograph of landscape was copied
to form a thermochromic image and obtain a thermochromic copled matter,
The copied matter was visually confirmed to carry thereon a multi-color

thermochromie image at room temperature (25°C).  The thermochromic image was
256  decolored upon heatingto a tempefatu:e of 79°C or higher and, at a room ternperature
(25°C), the copied matter returned to the state before use (recording paper on which
nothing is copied).
Again, a copied matter can be obtained by setting the recording paper in the laser
printer and conducting copying procedures to thereby form a thermochromie image,
30  whereby the recording paper was able to be used repeatedly.
[0079]
Example 6
Preparation of Writing Instrument (referring to FIG.2)
A suspension of a microcapsule pigment encapsulating a thermochromic color-
35  memory composition composed of 1.0 pari of 1,2-benz-6-(N-ethyl-N-isoamylamino)
fluoran and 2.0 parts of 1,3-dimethyl-6-diethylaminofluoran as components (A), 4.5 parts
of 4,4*-(2-methylpropylidene)bisphenol and 7.5 parts of 2,2-bis(4*-hydroxyphenyl)
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The cartridge was set in a |laser printer, and a photograph of

| andscape was copied to forma thernochrom c i nage and obtain a

t hermochrom ¢ copied matter. The copied matter was visually confirned
to carry thereon a nulti-color thernmochrom c i mage at room
tenperature (250) The thernochrom c i nage was 26 decol ored upon
heating to a tenperature of 79C or higher and, at a roomtenperature
(250), t he heepSiueprapencss cowpeonentsdB), end 50 partstod 4ivenizylaxypiwaylethplaapuiteng

paper on Wai gdingdRbhi(0PwhsSotr@mdged) . Again, a copied matter can be
obt ai ned by sett grt e recor rinter and

conducting copyi Ny ‘Bt §pgg81qlb\%§%g8§%§,&{g&e%1§1g@ c@’rtﬁﬁs@weo c i mage,
30 wher eby mi¢recapagopigimgt. paper was able to be used repeatedly. [0079]
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Also, an SEBS resin-made frictional member § is fitted to the rear axle body end.
[(0080]

The writing instrument and the cartridge obtained in Example 1 were combined to

30 obtain a cartridge set.

The above cartridge was set on a laser printer, and a document for meeting was
copied to form a thermochromic image, whereby a thermochromic copied matter was
obtained,

On the copied matter, a black thermochromic image was visually observed at

35 room temperature (25°C), and red letters (handwriting) could be written on the copied
matter using the above ball-point pen.

‘When part of the handwriting was rubbed by using the frictional member, it was
decolored to become colorless.
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20 refill 2 was placed in an axle body 6 (conposed of a front axle
body and a rear axle body), a cap 7 was fitted thereto, and then
degassing treatnent was carried out by centrifugation, whereby a
writing instrunment 1 (ball-point pen) was obtained. Incidentally, the
above ball-point pen tip is made of a netal material and holds a
cenented carbide ball of 0.5 mmin dianmeter in its ball-holding part
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t enperat ure,
resin film was impregnated with the above ink composition, and was placed in a axle body

6 formed of a polypropylene resin, and connected, via a holder 22, with a marking pen tip
3 {cannonball form) made of resin-processed polyester fibers at a front end of the axle
30  body, and a cap 7 was fitted to obtain a writing instrument 1 (marking pen).
An SEBS resin as a frictional member 8 was fitted to the axle body rear end.
[0082]
The writing instrument and an image formation apparatus containing the toner
obtained in Example 2 were combined to obtain an image formation apparatus set.
35 A document for meeting was copied by using the image formation apparatus to
form a thermochromic image, whereby a thermochromic copied matter was obtained.
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A reversi ble thernochrom ¢ aqueous ink conposition was prepared by

bl ending 20.0 parts of the above m crocapsul e pignment (previously
cooled to -20C or lower to devel op blue color), 0.5 part of

hydr oxyet hyl cellul ose, 0,2 part of a polyner dispersant, 1.0 part of
an antiseptic, 0.5 part of polyvinyl alcohol, 25.0 parts of glycerin,
0.02 part of 25 an antifoaning agent, and 52.78 parts of water.

An ink occl uding %i, CJIQMEF% Aa%{k %ﬁ%&%@@%ﬁ&a@é x'vé’sexﬁ u%ﬁ%%s@ﬂed‘%t’t?om

synthetic resin

and was pl até@ﬁeratﬁrea%ﬂ)emﬁ&#gﬁ !stter%@iﬁ@mng)ac%@l ‘-Vp’i’lﬁ\‘a?yloéﬂte qoglgd pattefnd
connect ed, wslng tike dbové@brk@i pesd th a marking pen tip 3 (cannonbal |
form made of re ) ' . of .t he
axl e 30 body. and 40 g5 S E R R A E oo bt o el Bl 1
(marking p 9°1°rﬁ@at@8@11ﬁ§@1pﬂesés a frictional nember 8 was fitted to
t he axl e body rewrhe@ﬂﬁc{o P38 Zatter was heatdd@ W(Ebt]ﬂghdrﬂﬁ)tliﬂaﬂﬁfmqﬂsﬁﬂmﬂ@

f
wer e conbi RO ?1”‘3%'9 LR Bl PR b RRER st L B e R °
docunent f @APHTER MR DRtingissPRied)isy = IesmrpmpeTauIe @Y °é3)f ormati on
apparatus to fo rngaan ta%pi’eﬂ@@d&éﬂiaﬁ be obtm@:%y WheipeRyretortiiie hafRE M tBdiater

i ed k
Chor modhr onriiel TR SRR Porvingossiivar ) sy PR f e ERse Paeos o)
and bl ue |@ﬂl@@bxtheﬁ%mdimmmg)vawiﬂfabbésednreneafeﬁmn the copied matter

using the glpgyp narking pen. When part of the handwriting
was rubbed by usﬁﬁ% Eehf frictional nmenber, it was 5 decolored to
becone col orl ess; When t he copied matter was heated to 78C or

hi gher, both t herenseation®h Voing Instmgent{raierrngtoddBdd i ti ng wer e
\oAlﬁg:olhow ? hand reg suspaﬁldnq»fa mSitRbHshle bR ntsGapstIeEY Lihogh RRBRIlc @lbr-

I C no
a copi ed nlﬁj[g?‘eb’sc(?g%g%)ﬁ %‘?Ea? die %&84”3 éﬁﬁg% Sﬁfﬁﬂg recg'é'dlbutylmmmﬂﬁ he
laser 10 pS SEEPTeNhEA ), Grictaets Pivy cBpysippPYienbisshopel oA abys Pikin
t her nochr oBis@-hydeephedie)- E&amﬂtd&eprb@@e bslécnghoReRE(B)\as 5ol farts of pe us ed
repeat edl y,, Oﬁ&ﬁ@: 153)}&@ &%géte%@%&%%o%%ﬁﬂeg&f 3%&5&&“9 I nst rument

(referrlng% rocapsul e i)l gnent
encaps#? ati ng aTthh@SH@@EISWF%SI%‘V@SWJ%WW%%%WPé)fﬁ aofposed of
4.5 parts @icratafsateciigr@emani no) - 6- di but yl am nof | uoran as conponent

(N, 3507 et R RS 08

of 2,2- bis(4'-hydrox

and 50.0 pumpty ecnlﬂnﬁéﬁeawwsﬁém pemﬁlﬂ cowﬂﬂtwéorw t@ranaﬁmfwé @
was obt ai nedun@fddee diseslotdtion Grofmutsiek s toddrlesnduest Bhage GrketPerature.

centri ﬁé"' gation Eﬁorcbeﬁﬁh?ettﬁcr}@&umn%’a%ﬁ&% H{kecof%gsrﬁé}} was prepared by blending
25.7 parts of the above microcapsule pigment, 0,2 part of succinoglycan (shear thinning
agent}, 5.5 parts of urea, 7.5 parts of glycerin, 0.2 part of a modified silicone type
antifoaming agent, 0.1 part of an antifingal agent, 1.0 part of a lubricant, 1.0 part of
triethanolamine, and 58.8 parts of water.

30 A polypropylene-made axle body 6 of 7.0 mum in inside diameter and 10 mm in
outside diameter fixedly fitted with a ball-point pen tip 3 at a front end thereof was filled
with the above ink 4 (previously cooled to -20°C or lower to develop black color of the
microcapsule pigment, then allowed to stand at room temperature), and then an ink
follower Scontaining polybutene as a main component and having viscoelasticity was filled

35  therein, and an SEBS resin-made frictional member 8 was fitted to the axle body rear end.

Further, a cap 7 was fitted thereto, and degassing treatment was carried out by
centrifugation, whereby a writing instrument (ball-point pen) 1 was obtained.
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The above microcapsul e pignent has an average particle dianmeter of
2.5 pm a conplete decoloring tenperature of 57C, and a conpl ete
coloring tenperature of -20C, and undergoes discol oration from bl ack
to colorless due to change in tenperature. 25A reversible

t her nochrom ¢ aqueous ink conposition was prepared by bl ending 25 7
parts of the above m crocapsul igment, 0,2 part of su00|t| can
(shear thinning Hgdaatsl Y,sh@bamhaglwtmr@amwaéeey%wg é’é%il 1S 8), 2
part of a regkdtederiddd datiuie, 1 ymdn diamkfeoiarisnall-aglenig paf fdnﬂ&arujr cxﬁfmg%he

anti fungal ,ag8 gaterél \ngg 2k Qinfind Pzﬁfﬂe :f:trES§%1A9 (R e ﬁﬁg'ecfmn ans ofa

tri et hanol am n p’arts 0 ol'ypr opy e “akl e
body 6 of FPEREHAYN i nsi de di ameter and 10 nun in outside di arreter
fixedl ysfifadjwith a ball-point pen tip 3 at a front end thereof was

filled with the i 0
devel op bl ack coﬁg g}ngtqﬁsﬁurﬁ(e Q{%égg H1§4g¥ f&&%&g?lj&’%t Hég&t%unﬁe%%%m&
stand at reb@nedndiample loyere spmbip ohﬁm wmﬂgﬂ ﬁomvéwnmm #hng

pol ybut ene as a Adbdunreerponeaingain chsad wgaﬂébxﬁiagst‘drﬁ:laﬁc}h éﬁ?@'aﬂhs td ed

35therein I.0- ict dto
the axl e bo y%&}éégjr}mengﬁm i) “\Eﬁ%’%&éﬁw 60@ 190?}93%6@&‘%{ Wgs?tﬁgpeate

and dedhssing t résihpeenicdmatiesas blackdhesmechsymic mege wasgisupkinobsamed by a
\ler tldngtl Pﬁiomﬁératﬁﬁé(ﬁﬁﬁpmﬁtbmﬂ&teé (N?ﬁwﬁﬁﬁglc&gd be %:mtten oz% thle copied
nci dent a pen tip is nade of a neta

mat eri al ILﬂ %hpﬁgaﬁ%égvrrebo%{uepé&cgr%l de ball of 0.7 mmin dianmeter in
its ball- hoI di ngVisapertiof thedandpyridngrias nipbechby vsingsthe Frigtional membes, K ves
drill, wi tdectleediabdcokeico@ripisessed in the front direction by neans of

a spripg body. %%91%] gﬂﬁﬂ{\!ﬂeﬂv chid3} r%@mﬁ%&&{hb@%&&%&%&' on

appara us contalnln al ne Were conbi ned to

obt ai n an ireagendth W&hﬁ%déﬁﬂ%fe%@tdfew&%ﬁ@%’ before yee EEPaidingas
copi ed by papbmng \.trHial notiEge isfeapia) dt @ RocapR A atxtite (tze°d)or m a t hernochronic

| mge, wher eby %g%x}ﬂeef gﬂ:ﬁ}%ﬁﬂ& aﬁa%'o%ﬂm@@%%?ém%&ﬁ £ ﬁ%’:@%chr:hQ’Qg dats

copied matter, ermocht o ¢ 1 e serve
r oom t enpdtfeieRd qopdisting SApYIRG Brogedies EOéP%fe‘( mw&waﬂw%amwbe
wittem onviiehehyditnkedding pajer es plsle pdetulse] rapawdlybal | - poi nt pen.
When part [@6 he handwiting was rubbed by using the frictional
menber, it was decolored to becone colorless. 15Wen the copied
matter was heat E®®RE37C or higher, both the thernochronmic inmage and
t he handwri t i ngPparetichadfCV titierinemnonanefrefeimied td BIGA 53t at e before use
(recordi ng papeg" i e

A s 9§5e¥\4§6£5f Ma?ﬁcggsu{)e}xggageﬂt &E%%;ignﬁ% b ﬁ%%&a%&@%& gl

2501 A aln a Co
§ ec OZ nS TRERREY cwmﬁqumn camgpsed of 3.0 prrfgaf - [aﬁdn%%ﬁ@eanhﬁ@v thpyidinyll-
pr ocedur e, Nediinbayleinzedamineastchmpomeal (A)M00 paam g2, 22s(whigidedxyplichgl)-

recording hgﬁagﬁ&o‘ﬁ%a@ebis%oﬁgoﬁ%%t fB?,eagxdrﬁB%%? 911 Mbcn&?lggysﬂhenylethyl caprate as
component (C) was obtained.
The resulting suspension was subjected to centrifugation to isolate the

30  microcapsule pigment.

The above microcapsule pigment has an average particle diameter of 2.5 um, a
complete decoloring temperature of 59°C, and a complete coloring temperature of ~20°C,
and undergoes discoloration from yellow to colorless due to change in temperature,

A reversible thermochromic aqueous ink composition was prepared by blending

85  25.0 parts of the above microcapsule pigment (previously cooled to -20°C or lower to
develop yellow color), 0.5 part of hydroxyethyl cellulose, 0.2 part of a polymer dispersant,
1.0 part of an antiseptic, 0.5 part of polyvinyl alcohol, 25.0 parts of glycerin, 0.02 part of
an antifoaming agent, and 47,78 parts of water.
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Exanpl e. 9 Preparation of Witing Instrument (referring to FIG 5) A
suspensi on of a m crocapsul e pignent encapsul ating a thennochrom c
color- 25 nenory conposition conposed of 3.0 parts of

442, 6- bi s(2- et hoxyphenyl) - 4-puridinyl]- N, N-di net hyl benzeneam ne as
conmponent (A), 10.0 parts of 2, 2-bis(41-hydroxyphenyl)-
hexaf | uor opr opane as conponent (B), and 50.0 parts of

4- benzyl oxypheny 0 ) obt

The resulting sugﬁégyvgﬁﬁﬁédgﬁg ?gétgs %@%‘\T@ﬁ %’P?f} Sﬁ‘%%P%H’e
the 30 n: dcHoedps ;renpw;mlmedmanaxle quyé astheas bfrc‘dcﬁa\p@lﬂt@dph@ﬁh@iﬁer
has an averzazgmﬂpafﬁamﬁgp@mt@m %el&frpeaib'éoué n Bo bﬁiyeam:ewm bAd
inder goes JIBLATARES %%cg%aﬁ%m% o%@bﬁ‘%@re%‘!@quaf@%% S sematl
t enper abur ématkmgwe} sible ther nochrom ¢ aqueous ink conposition was
?r epar ed Iby bl e[ﬂibiﬂi@nt@ﬁy , 4okl BRERBisaf 11&99@@@&%@&% Sidl t8e PilgTENt
pr evi ous ole e

o s oty SIS e s R omplre oS F AP YR gv%%%e?tﬂi. 0
part of aniugde insingtfiuctioning iqpress thf vaisibpdy againstihe valus seaRBndwhight s of
lycerin, GuRBomRab thd®fupeh wikthg,f WA

\g/]va%/er hody Oﬂ%The at}lgse |nkg ﬂ%\}egﬂ glt%?jrﬁrerong bo yg&sgl(%sg@ea% Qf)en

ferrlteotype Stainless steel ball; dianeter: 3 nm were placed in an

axl e body 6, andin AEB&s¢sin %@dg}cf@nnhgembwﬂe@pﬁﬁﬂﬁhtoahdmﬂaj@dﬂ@remth a !
mar ki ng pepokep 3 [ chisel -type fibrous pen body (porosity: about

53%] on a front.end.ther fitte obtain a
direct liquid tﬁyg Wt}n?l I}P g&apﬁ%e&a%ﬁd@ s\é\ﬁ%ﬁﬁeﬂ gﬁﬂ‘l"e were

| nci dent al $gmbingdita oyinreartidgese.-11 is provided in the axle body, and
the valye rrechammw&megﬂmu&m%&h mﬁexcemme%eﬁf&ny@hﬂgw&eat

a val ve bod de spring f oni he valve
body agai n%%ietdﬁ‘gg@% %ﬁg%mé%lgpaﬁﬁlvgﬁ ﬁlTftl’ EEIE émﬁ
witing, toanesdve opens due to witing pressure applled to a pen 10

gogy An SEBg I €W the J&ﬁnéﬁ thétte,td mﬁ%ergfﬁﬁﬂﬁm%wid \hé\ﬁﬂy b@seh}é@ aﬁ%btg
(0] rear en 1, UI SU[I tri e
body rear eRthinb00BRC) g ool MGl LG HERSLENIPAL 1800 g ARLEL I

15The %(boveafl,(@ﬁﬁ?ﬁldge was set on a |aser printer, and a docurrent for
neeting was copi@en éi@nfo@mmhmdvhﬁmgwhwm@bymembmynmm it was

thernochrocggf&m%?%g L Rheas obt ai ned t he copi ed
matter Ue ther mochr Om ¢ i mge was visually observed at room

tenper at ur e ( 25&hendprropisd makenivaphierighto TBGIoghigberf bntirthg tepmmerisomivage
usi ng the igfagy&d26: Rghlight drefe@itcolored and reWi@i 19 R kthte Obfokd\&e RRBEHMIL bhhig
was rllbgbedon%&hsﬁ%né&hcoﬁle %&la%&t%%gb@é ds was decol ored to become

col or V\%t)s heated to 79C or
hi gher, both thégeiRet papisimasion @amm@@mﬁ &y setengthereconding papsrdn the laser

\oAlﬁcolhor esl ﬁﬁ\iﬁfér Exﬁiwhﬂﬁéﬁntgeom Iﬁb&dbﬁfs wae@?efoﬁﬁ?g}%ggbmomn@a%% on
i ch nothi.n at u gain, a
copi ed nat‘?’ %her Qorg'd% R?ega%%qg@tﬁcﬁa{rteﬂ ordl ng paper in the

| aser pri r[ﬂ@ﬁ] and conducting copying procedures to thereby form a
t hennagghr om ¢ |Em13\1\@er eby the recordi ng paperwas able to be used

repeatedly. [ Oogrebaratmn of Writing Instrument (referring to FIG. 6)

A suspension of a microcapsule pigment encapsulating a thermochromie color-
memory composition composed of 1.5 parts of 2-(dibutylamino)-8-(dipentylamina)-4-
methyl-spiro[5H-{1]benzopirano[2,3-g]pyrimidine-5,1°-(3 H)-isobenzofurar]-3-one as

35 component (A), 5.0 parts of 2,2-bis(4’-hydroxyphenylthexafluoropropane as component
(B), and 50.0 parts of diester of pimelic acid and 2-(4-benzyloxyphenyl)ethanolyl as
component (C) was obtained.
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30Exanpl e 10 Preparation of Witing Instrunment (referring to FIG 6)
A suspension of a mcrocapsul e pignent encapsul ating a thernochnm c
col or- nmenory conposition conposed of 1.5 parts of

2- (di but yl am no) - 8- (di pentyl am no) - 4-

met hyl - spi r o[ 514- Moenzopi rano[ 2, 3-g] pyri m di ne-5,1"-(31-1)-i sobenzofu
ran] - 3-one as 35 conponent (A), 5.0 parts of

2, 2-bi s(4' -hyci rmxmb\ﬂtwé Jussoneibh Was QbfeoRaRtocAGifGANBORaM e B, and

50.0 parts nm:rog geﬁnﬁh pinmelic acid and

2- (4- benzyl oxy anol yl as conponent (C) was obt ai ned.
The resul ting su%b@%mwp@éﬂcﬁ@wﬁaa&e@ aYerAES partindadipmeter of 2 5wha e

the rnicr ow&guteeiem@imxnperatme of 78T, 28DP¥EnpIRE edlmﬁngbﬁaﬂat@ferl@ch as

an aver col O

Femper apor 2PEd: s & 5%@%%%;&%? il AR R AP pRS

and under goes di & &oiceitle themnde mipRaTROUS GlcesImpOriEien Wet ireRardctyigdingn

t enper a: ur @5.7 parts ofth&AaHofgd gﬁ@of&bﬁﬂé ﬂﬂgrhémm ﬁm ﬁs@@ﬂi&ﬁ@lﬁaﬁ glsear thinning

COprOSI i on S arl Ve

o oF ocapsy ey s RemRANGRY s Bl e g k.

agent), 5.8n aﬁntnﬁg ézenhrodapmfﬁn p@trftlrsgab#gegm w@ﬁtn ambch@arltomﬁ

nodi f i ggl strta}@gagm;mp@daastg ag@bflwﬁ& agent, 0.1 part of an anti fungal

agent, 1.0 part rt of tyiheth am ne, and

598 paris or vt é?ﬁp@ﬁeﬁ&m %Sﬁ%ﬁéﬂgﬂ}ﬁ‘zf 1y SR BREL i

recei vi ng thgiseoveink ﬁ@gwmuslye@o tosdé ohlowknth devedopatiniyes ormf the

(previ ousl mides: ﬁ%ﬁi@n&lﬁlﬁe@ﬂlo\&w sthr@ a@lﬁ}‘égi t@:tapé}hﬁaie)tam@as &{1:16@&)3 wad

m Ccrocapsu I al room errpera ure) an

was connec%geéig)l Vi a%éldr;ey ﬁ“@ac}’gﬁ%&%gﬁn . Wwth a ball-point pen tip

3. 15NExt, an i Alexton inddellover S (igpud plug) aogtindesrpodiinteng apoiogisoapencat a

n'&ld n ?O{YEOé]ﬂﬂiava ﬂi%ctﬁ@détxﬂ@ WisSIRE h@ﬁl&h@*ﬂhﬁ/ﬁ%ﬂ‘ﬂ@? tHel pbly@ We@éﬂn&ﬁtﬁplﬁcﬁar

en 0 e [ enesz al S

the rear BREEERERY: RASHIBER A Be-ooRllf o piedive 0 qs%arﬁ%ﬁ’? e

2 was pl acefl ilnvaanlaasd@aa@w bady ¢ trapeswd osafrantfamrhod:a%ndeanswledwdy)a

[ear : ax| ;a ey wasFited heretyyand theh Hefsditteteaingent Waﬂca&i’@lrbg@leﬁa@ﬁf?@nm
rea n r ere awilitin

i nstr tr}fr?ent‘»%??h%%l%ﬁ% %&née%ﬁs P&’gﬁ%%lf%%ﬁmhgpomé&w I nc?/dent al ly, gt he

above bal | - poi nincis phe aboie brl-printpentip A mafigod p mefal mteringmd dolds a

cement ed aﬁmbmdcecémﬂé bﬂf oﬂl S mifMni dfentbte feteball idldidgpdeptotmdicdydiuiiig pay t

formed by .cu | A?n& a?]b.vﬁ‘Pr & HRE‘E ﬁn%l?te%ﬁr@ss@d gar'rh% {'rgnt\%'%%yﬁg n%.%J ofa

bei ng presse ditectron
25[ 0088] springbodyhe witing instrument and the cartridge obtained in
Exanplzg 1 [0e3%¢ conbined to obtain a cartridge set. The above

cartridge was s ri n doc.unrent f neet i.n
copied to for m ?ﬁﬁ% %Jnﬁt?%&ngnga?dn%eg%m(a eecr’ge%%n“ﬁnﬁ Plﬁoc"hcrrc ?ﬁn%bnge opl ed
matter wa$bBO besrtad On the copied matter, a black
thernochromc | 'megébo\é\aéartﬂd Eovhs 36t ODS RES QEnRE, aﬁ@@ﬂbduﬁféﬁ@ﬁnﬁhﬂétﬁxg(v%c)

3gf'ng' nX oghibe gosfg&pg&%%%m% 24, Fndhby Lkl m%ﬂm | B3 Rer, Rt ter

heat ed0t o op@edr hi gher, both the thennochronic |mage 35 and t he
handwr i ting wer@n@rRcepRE afuad plast ﬁi&ﬁﬁﬂmtoﬁucam&fgaws Dby BLstpRd at

(1 ecor 0 g, PARSloelrd 3:50, 1R NP Red (5RBYENg) Bhufiul QAL STRELAY ©
matter using the above ball-point pen.
When copied matter was heated to 77°C or higher, both the therrnochromic image
35  and the handwriting wete decolored and returned to a state before use (recording paper on

which nothing is copied) at a room temperature (25°C).
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Again, a copied matter can be obtained by setting the recordi ng paper
in the |laser printer and conducting copyi ng procedures to thereby
forma thernochrom c i mage, whereby the recordi ng paper was able to
be used repeatedly. [0089] 5Exanple 11 Each of the

t hernochromi c col or-nenory toners obtained in Exanples 1 to 4
(previously cooled to devel op a color of each m crocapsul e pi gnent)

was placed in a Ggiatn; hdgsed matter can be obtalled byséttihgGie kd&&fd&iﬁﬁg&r ipeddsmed

i n Exanple §.: i e e riri t.aln a
cartr dge S apd LR bl oS ARSI bdelr Aok S E R0 R,
document f ovhergwthergoordmeapir das alje fadrerised tepgatndiul  t her nochr oni ¢
i mage, wherj@ébgsla therrnochrom c copied matter was obtai ned.
A bl ackgandwitbggn glilld be formed on the copied matter by using the
above 15 witing_instrunent. ) When part of the handwiting was
rubbed by using Efth dihethemeshrominisior-menorytpnery ebloined indExaplesd dord
col orl ess. (previously codllPsd detioLORlQGf BRhnEErowSulb pRtiRek) s FR6eddf a
hi gher, bot QIEM‘% t hernochromi ¢ i mage and the handwriting were

nd ret

decol ored ai urned to a state before use (recording 20 paper on

whi ch not hi ng i sTeowriteg ingtrurpent efsrinedimFapmpla Bavas 2o@pinediyith the ahoveopi ed
mat t er loan cheidyptabiied duriiadetsking t he recording paper in the |aser
printer and con t j res t her e forma .
Pher mochr oni o o RO RN B BEFEHEER of s S EPhor Hb g wen conipdan
r epeat edl y forpyowdqriy Sprmpgiremis Jmage, wherebprasthermochtondpecoplst aiatietivan
Exanpl e 1 weiginednbi ned with the witing instrunents obtained in
Exanples 6 to 9 i . cartridge set . The,cantrid was
set in _a |laser p‘srllglr?1 e%j%{dghr?gmgco Aéh?rg)%c %ﬁrth?rﬁ%mldﬁ’gm&égy%ﬁ%agﬁ%mf orm
a bl ackBt h&¥FiHBE MEEWPenti mage, whereby a thernochronic copied natter
was obtai ned. 30Reeh pddi sfehe Rlhawkiin@Re nFded QW ukiag thefiidtioRdSm e d: b
formed on ﬁ&glo?etﬁqg%%o?x?éc%ﬁjor ter by using the above witing

en pa

i nstruments. rt_of the handwitings was rubbed by using

the frictional nEheehe comedmaiier wagbaatadde @9 G @ highew heth st thenmegkromic
men the cinpigedndmt handwitiiglvead @dolofed efdredimdd 1 B6fate B&lﬂir@u%d'(&cardhlg
er no ro. : ] a Ccol ored an
Fotur ndd) ¢ Biesr PbiER ISR e AL BT REE O 01 P ng i s
copi ed) at a rod¥RileApenied waer camy obtained by setting fhg agoarding Rappr iadherteser er
cag be gbtla_lmdndbyo:_ﬁlebﬁﬂgrt@pyihgpfoeammimgmﬂapﬁfrmi arméﬂm@ﬁﬁraﬁﬁiﬁagé, nter
an condau L olg I rma thernochromc
%%i%%yﬁgg%?se&gbng E@ﬁ&%@ G51e tPnd &@%fegéfattéd?

i mge, wh g paper was a 5Be used repeat edl y.
(0091)
25 Example 12

The cartridge obtained in Example 1 was combined with the writing instruments
obtained in Examples 6 to 9 to obtain a cartridge set,
The cartridge was set in a laser printer, and a document for meeting was copied to
form a black thermochromic image, whereby a thermochromic copied matter was obtained,
30 Red, blue, black, and yellow handwritings could bhe formed on the above copied
matter by using the above writing instruments.
When part of the handwritings was rubbed by using the frictional member, they
were decolored to become colorless.
When the copied matter was heated to 77°C or higher, both the thermochromic
35  image and the handwritings were decolored and returned to a state before nse (recording
paper on which nothing is copied) at a room temperature (25°C).
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5Exanpl e 13 Each of the thernmochrom c col or-nmenory toners of Exanpl es
1 to 4 (previously cooled to develop a color of each m crocapsul e

pi gnment) was placed in a cartridge. The witing instrunments obtained
in Exanples 6 to 9 were conbined with the above cartridge to obtain a
cartridge set. 10The cartridge was set in a laser printer, and a
docunent for neeting was copied to forma colorful thernochromc

i mage, Wnereby aA HEFMKUdQﬂath SRYe RBraliRd Bji‘ée Qf&'bﬁﬂﬂlﬁ%aper mthe laser

Red, bl ue, ow. handwr,i t i for
bon, ol ot (PR %%ﬁg%e’ W?ﬁgﬁﬁﬁoﬂ%ﬁw SR g ¢
of the handWﬁlrthﬁ%rem@nznm&%gblmlbngsetdhepdmdm|onal menber, they

wer e decol n@gq to becone col orl ess. When the copied matter was
heat ed 9C or hi g? both the thernochrom c i mage and the
handwr i |ngs werg 3i)red and returned to a state before use

(recordi ng paperEeh Ocﬁﬁfhecihﬁrmclhomg: sor-opiondpnes oHExanpiastl od dpraviousty

(250). " 20AggblBd toaele%lé)p Q%l%ﬂcﬁéh Iﬁﬁfbc ul@ 'Sﬁiéﬁ leéﬁ léﬁ&'a%rtﬁ&'g%

recordi ng paper Ln .a er ng copyln

procedures to thJ'ejl" W%\“% e%é’g{?ﬁ@f{\ b"&ﬂ’e %V‘egﬂ’@ththe

recordi ng phpuercatiedgednbiaing daridgsed:. r epeat edI y (0092] Exanple 14

25Pr epapat i on of TiRevAiStal& 118 meﬂm&@r (‘anﬁ"a%aﬁl?dﬁﬁfblr %e&&@%tcopwd to
A sol ution_obt ai ﬁﬂﬁ% uni, f or.m. dIS i eatjirigJ

ther mochr oA %?9? '?cg;mlf‘bl %ﬁ‘”’t‘i" OWB GfucCopig fragjpr was

3- ( 2- et hoxypbtaingd.et hyl ar ni nopheny1) - 3-

(1-ethyl -2- et hded,nﬂﬁé b&c]é JonadeAsARBR AL LSS -8R b@%lﬂﬁﬂ%ﬁtthc(c%ined ?hager

parts of 2, 2-hi SSS} I OX hen hexafl uor opr opane and 3.0 parts of
1, 1- bi s( 4- RYBPBUBA f)lté‘)ﬁ' x‘jrmﬁ‘g Ets 30 conponents (B), and SO parts

of diedier of | Whmwazanmmmmwbamem@mmamom megibel, thsy
conmponent (e deélored &HEkMHe dedkspart s of an aromatic pol yval ent

i socyanate prep zier _as o 50.0 parts of
a co-sol vent was RN é’ﬁnéﬁawaﬁ%g@%ﬁ‘? %@‘%%B%p%tﬁ °§Fﬁ’8ﬁ"ol
aqueous solAsk ard thahandmiritiagaivens idesodored andixetwmdd bye gdabéfmsags (retording ng
under heat p4pgs ortksicndthiBalid & &H é%a‘f@ér@f }aubé@sad: phatic nodified
am ne was added. theret 0% 3: burt erthcontl ous S.tl rrin
to obtd n a nic CBTP ﬁ?“eff?é%ggﬁ g 1he reco P Hedee
suspensi orbrger agg B}Dééf&t@é copyegproptdineg & themsby formgdhmchrmalmmc aps

al e pi gﬁen@herebythc recorch E'@&p@b@!ﬁbl&ﬂc&ﬁ@@&ﬂéa&d@ gnent has an average
m a conpl ete decol ori ng tenperature of

particle i er of
80C, and @ﬁpl ete coI oring tenperature of -7C, and undergoes
di scol oration fEsempedé to colorless state due to change in

tenpergt ure. [ 0@R3hration of Reversible Thermochromic Microcapsule Pigment
A solution obtained by uniformly dissolving under heating a thermochromic

color-memory composition composed of 1 part of 3-(2-ethoxy-4-diethylaminophenyl)-3-
(1-ethyl-2-methylindol-3-yl)-4-azaphthalide as component (A), 3.0 parts of 2,2-bis(4’-
hydroxyphenyl)hexafinoropropane and 3.0 parts of 1,1-bis(4-hydroxyphenyl)-n-decane as

30  components (B), and 50 parts of diester of 1,4-bis(2-hydroxyethoxy)benzene and caproic
acid as component (C) and blending 25.0 parts of an aromatic polyvalent isocyanate
prepolymer as a wall membrane material and 50.0 parts of a co-solvent was emulsified and

dispersed in a 8% polyviny! alcohol aqueous solution into fine droplets, followed by
continuous stirring under heating, and 2.5 parts of a water-soluble aliphatic modified amine
35  was added thereto, followed by further continuous stirring to obtain a microcapsule
pigment suspension.
The resulting suspension was subjected to centrifugation to isolate the
microcapsule pigment,
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5Preparati on of Thernochrornic Col or-Menory Toner After

bl ending 15 parts of the above m crocapsul e pignment, 100 parts of a
pol yester resin having a softening point of 73C as a bi nder resin,
and 3 parts of |ow nol el cular wei ght pol yethyl ene as a rel ease agent,
the resulting mxture was nelt-kneaded in a twi n-screw extruder at a
kneadi ng tenperature of 90C. Then, the product was 10 solidified by

;:ﬁol i ng,h foll owelwh@%opel}ﬂm&%aﬁm@pi%ﬂgﬂb@mvm é‘ﬁhlrﬁcq% &%&i{:ﬁo@.ﬁf um, a
ernochroni c r -, ITeND, oner ying,a particle.di ameter of. 7/,  um
The toner _SRPPIER BE0ITEHE GRETPREt AL Tt COrPIss EolopesRpoRBII T S of
Copi ed Mat 2ed undigees diselaatidneion blue trdotoriesd state duerto ciangemdemperature.
(previousl yomapl ed to devel op the color of the m crocapsul e pignent)
was plaged in a gartrid The cartridge S t in a laser printer,
and a dgcurrent f%Fp%ﬁ%ﬁmcﬁ8ﬁ%@%%s§”%ennochr oni ¢ i mage,
wher eby a t her mo&firdladngddprgsofithe tbove migompedd pigdent, T8 pevpofad
matter was FMI‘y%'résﬁl Rty d SBREhihOpGAY Y3 IR LiHeRrelin Uihd BHRHEBERKOM C

20 image a omte r gt 2%). The t hernochrom.c i nmage

docol o ed TSI SETERG POt By ipts s Ereaiy aechh CegesaBimen gy wauieel Beeded
room t enpeies tiiesqres Extrudehst ackmpading; temperatmrerd207Ch e Then thehproducaves

bef or € 341S esdHdgRaAny cBalif2 RAowed by Rl 63 tRi Bssi§ing RPo1RER 2 1ftSRbdhrorfic
copi ed matt(gr can bg obgal.ned by .settl ng@{je re,&;)rdl ngfﬂgl eg@%} t he
aser pri nEaprERHOR AoRE bEIFGA BBRSR figmpleteliRe s THeJORR aPEaYS PR o
t her nochr ostfieningpoiet of275°Gher eby t he recordi ng paper was able to be
used repeafoggJ,]y. | NDUSTRI AL APPLI CABI LI TY [ 0095] The present
i nventi on can p&,ovi q\% a &on.v&g)'I ent thernochrom c col or-nmenory toner
whi ch can produd@Be4eapECoPg Maliers o o1 oration with showing a wide
hyst erBsi s w dt Th8@bqvamermitiromissplometprcoha(prrensily sooladtp devdaprike

curve and mﬁo@;ﬂeuﬁ%h@auﬁfpi@e%@ AtediBaRhAGdhe | mage formed on a
copied matter either_ i state o decol ored state, a

a colore r.1 a .
cartridge i ncl udPhGEHHIES PER S5 T R AT MRS HOCSHCRRECHBE Mt FoiFd to
appar at us, foan ¢ grermodgemisérageawlicraby 2 thagechmoriatdpiad nagiipawas ekiaisa .
[0096] 35Wil e trhecqfi&s@itier WaY Qidhdi9RoiifeheR ePOnY 88t EdnRatnd fedRbRbhiand

with refer,ence to the specif dinents thereof, it | | . be
nopar it  TEAE g aor BB (A rE (B MR TSR S Lot on
nodi f i cat ihsattngdam tdyepanaturs of R Cedriughet dnduat adepra teampagptdre (39°€h thesppied t
and scope 4Rt RAfrned to the state before use (recording paper on which nothing is copied).
Again, a copied matter can be obtained by setting the recording paper on the laser

printer and conducting copying procedures to thereby form a thermochromic image,
256  whereby the recording paper was able to be used repeatedly.
INDUSTRIAL APPLICABILITY
[0095]
The present invention can provide a convenient thermochromic color-memory
toner which can produce a reversible discoloration with showing a wide hysteresis width

30  (AH) with respect to color density-temperature curve and has a function of capable of
keeping the image formed on a copied matter either in a colored state or in a decolored
state, a cartridge including the toner housed therein, an image formation apparatus, a
cartridge set, and an image formation apparatus set,

[0096]

36 While the present invention has been described in detail and with reference to the
specific embodiments thereof, it will be apparent to those skilled in the art that various
changes and modifications can be made therein without departing from the spirit and scope
thereof.
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The present application is based on Japanese Patent Application No.
2008- 126691 filed on May 14, 2008 and Japanese patent Application No.
2008- 209565 filed on Aug. 18, 2008, and the entire contents thereof
are incorporated herein by reference. 5 DESCRI PTI ON OF REFERENCE

NUVERALS AND SI GNS [0097] t1: Conplete coloring tenperature of a
m crocapsul e pi gment encapsul ating a thernochrom c col or-nenory
conposi tion, t2ThEptestrt pplivkitantii Bed e;mgm&wa@en@hpghdin@ﬁ N@mwl%sm

pi gment en Caes B ﬁfa}r N8, ﬁ)O% 911& ﬂ?%@géﬁﬁé}? Agﬁlw%&lm%o %5?58 ﬁ?{f ug M 8,

t3: Decol or}] ng st m Ccr ocapsu
encapsul at i Ef’rﬁoé?eﬂ’tslﬂéer@éﬁ@mmﬂf%ﬁe FAibRY tefasencet a:  Conpl et e

decoloring t errper at ure of a mcrocapsul e pignent encapsul ating a
Wit ng | nap e RO B RO NN A BN P e *25: "ol der .
2023: Tail [BQSUQ], 3: Tip, 4: Ink, 5 Ink follower, 6: Axle body, 25 7:
Cap, 8: FritgtGoampite dmifh@rtemﬁeratﬁfeldf &hﬂ@of@b’m@ﬁlgm%rﬁ ‘entdpliul @@y 21Si on body
11: Valve rﬁ&ﬁ@ﬁﬁ'&ﬂ?c color-memory composition,
tz: Coloring starting temperature of a microcapsule pigment encapsulating a
10 thermochromic color-mnemory composition,
t3: Decoloring starting temperature of a microcapsule pigment encapsulating a
thermochromic color-memory composition,
t4: Complete decoloring temperature of a microcaps{:le pigment encapsulating a
thermochromic color-memory composition,
15  AH: Hysteresis width,
1: Writing instrument,
2: Refili,
21: Ink receiving tube,
22: Holder,
20  23; Tal plug,
3: Tip,
4: Ink,
5: Ink follower,
6: Axle body,
25 7. Cap,
8: Frictional member,
9: Stirring member,
10: Ink occlusion body
11: Valve mechanism.
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CLAIMS [Claim1] A thennochromi c color-nenory toner conprising: at

| east a m crocapsul e 5 pignent encapsul ating a thernochrom c

col or-nmenory conposition conprising (A an el ectron donating coloring
organi ¢ conpound, (13) an electron accepting conpound, and (C) a
reacti on nediumcontrolling color reaction between the above (A) and
(B); and a binder resin, wherein the m crocapsul e pi gnent
shows a | arge hysteresis characteristGleAll& h 10 respect to col or
density-tenperature curve and shows altenati veness between a col ored
state and a[ gecgbored st at e, the hysteresis characteristic is
t hat , inafz ature-rise process where the pignent is in the '
col ored state, dédbﬂrmpelubmiq: coloantemonhionertchmptising et latstia misrempbids

t enper agur @)lérgen@ﬂﬁaﬁﬁﬁfﬁhﬁg & FR AL o BRARE %léﬂ-ﬁﬁeﬁjs‘@(ébﬁﬁos&thﬁ cHReRLiRg ed St ate
|naterrper e15 reqgi,on of equal ooB g an tehpera redt4
whi ch 1 h.geﬁ OB e Sreal <Papd Srole it et agp g s b 5
process whékpa rehgiopinepeivm Cqm_‘mlhng eler ndmtmhcba@@ersﬂlaahw:: ¢4) mldB)iond a

starts V\helgmublereglﬁnperature reaches terrperature t2 which is | ower

than tenperature d the pigment conpl et reaches the cal or
state in a tenpeY etrﬂ?gjer%‘ﬁf% s‘glf“ %Bwsafarg%%#ﬂeﬁlﬁawwsm re
ti whid@ |sespctm;@rcoidndmsutmmmc eunva andmhohrs eltdrimtiveriebebetwden medlosedat e

or the 20 g@@%@ggggog;r@cgﬁatpel ng sel ectively observed visually in a
re,t2 and tenperature. t3, and

Eﬁgp t 2%3? at Lreg'tﬁ?n hys f?Sff ﬁﬂﬁﬁﬁ%? G ftr By temBETRIFEEe BRQeSs ibere the

t ﬁ npe L at ur piggntiisin 1271 eplomd geteodecdlpmind SattowlidRQe: te@perpiGleatanhay

The t her noghfefhe ity 'ﬁ?gﬂ%ﬁb’ oﬁzﬁ.ﬂlﬁé n
the m ocahgulgeﬁ -g tﬁ X stelrg%agers%mc g\??%)t@t‘g?ﬂ%toexé}ﬂ@%&%laoc
e B ocRBiRHof P bieb G Yoy Rt ey B SpRass i B
The t her noziermpriabre diop provessovhere thepigmastde irdthedecploradlstteprdomatioR starts
wher ei n t hphdrRAPREBEMERe fedcHRE tehﬁ@raﬂi‘&&%@e@ﬁb‘lo%epﬂa%&a ﬂa&rﬁ Ah€the

te eraturethna i.n oi,nt ,of t.he toner
The & hor moERRGTHCERREIAGE ARG 5 S ite Prte i 6 TR GRcis T e I
the softe rthargtemcrﬁturq iShish i lower tharetenpedtwehpeliatfiernhe dwlokd sthte or the

rni cr oRAPSdée@loRH GMeuﬁg%%le&Né!yt&b@eﬁéﬂ JiQIPeh @ﬁaﬁ&hﬁre(rl%mn b&Rker> + 3C
<t4(1) [C1 dge conprising the thernochromc

col or - ?g}p?r%s'eetz%{gl S?B?rﬁtam 5 one of clains 1 to 4 housed in
a cont al ner. (Cthgitemgdrature t; lsmaamgm‘@@m i0rte 07O mddhplamatrurci pniasi ng
t he then- nagledriehi 3 t6Qkorc, menory toner according to any one of
claims | to 4 housed therein. 10 [d ai n?]

25  [Claim 2]
The thermochromic color-memory toner according to claim 1, wherein the
microcapsule pigment has a hysteresis width (AH) of 50°C to 100°C with respect to the
color density-temperature curve,

30  [Claim 3]
The thermochromic color-memory toner according to claim 1 or 2, wherein the
temperature t4 of the microcapsule pigment is higher temperature than a softening point of
the toner.

36 [Claim 4]
The thermochromic color-memory toner according to claim 3, wherein the
softening point (8) of the toner and temperature 4 of the microcapsule pigment satisfy the
following formula (1):
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An i mage formati on apparatus conprising the cartridge according to
claim5 housed therein. 15 [Caim8] A cartridge set conprising the
cartridge according to claim5; and a witing instrunent which
conprises in an axle body an ink conmposition containing a col orant
capabl e of being decol ored upon heating and which has a pen body at a
witing front end. 20 [C aim 9] The cartridge set according to
claim8, whereintfHe<s8ot ¥latits cap@pl e of being decol ored upon heating
is a rnicrocapsul e pignment encapsul ating a thernochrom c col or-nenory

conpositio on%ﬁi sing (A) an electron donating col oring organic
conpound; ?[gmg el ectron accepting conpound; and (C) a reaction
medi um cont r ol | i Acpastitiger compaising the tRSmbeitrenie wolohvercalogitendrApcoading (oBhy

wher ei n g henBoeEeANSY ol TNLodfis a large hysteresis
characteristic with respect to color density-tenperature curve and

shows al t emat i.veness bet ween a colored state and a decol ored state,
t he hysterd§lagméharacteristic is that, in a tenperature-rise process

where the 30 pi 9B RhageSornthibA$p [BfhpLiAS Be tﬂﬁﬁﬁéh&)&ﬁﬁ: lo@Br-HeAblytoner
when t he ten(g)e%_géure reag@cgs t ns)ggjat u‘f%ﬁ} and the pignment

conpl et el y FEREPEY THOYVEHG S & J° & 1QUsed el t enper at ure regi on of
equal t18 or higher than tenperature ts which is higher than

tenperaturgcfaﬁf;]and, in a tenperature-drop process where the pignent
is in the decolofed state, .coloration starts when the tenperature
reaches t enper at‘tit 8488 IOFAHAR IRPAPHRSPOPRsRG e FRIgE arcarding g fe 35
pi gnment cohplsed thexeinc eaches the colored state in a-tenperature region
of equal to or lower than tenperature t1 which is |ower than
terrpergéurg 1t.2, Wi th either the colored state or the decol ored state
bei ng |l e (Eﬁ%ﬂy observed visually in a tenperature region between

t enperature t2 anchririgigpest abmpasingthe earttidge according to lokrirh Engndraatriting t1 i s

ina ran9ein@&uﬁén@%ﬁcﬁ@oﬁl?ri%i@ﬂpaﬂmd%Wo@ﬁu%ﬁti&rﬂcohﬁiﬂiﬁk Fedigtage of
from50 to 1519C }1[aCI actm ei%] 5T e.cagwgld e set agc%g% 2{%10 claim?9,
wher ei n t effRaNa P yeng qecploradypgn heating sk WIICT A 8 Per BodEtt2 ARG ot end.

further conprises a frictional nenber. [Caim1l] An image formation
appar agys giim@Qnpri sing: the imge formation apparatus 10 according

body. an | nk_conlBe FEFOR B0 AATHPR AR BARE Rounhe rolsshgne
decol or ed dpselnreianed mgtingisc misicshpshizignepernchrsdlating 2 themndachiongc éolomt
end. [C ai mkred composition comprising (A) an electron donating coloring organic compound; (B)
an electron accepting compound; and (C) a reaction medium controlling color reaction
25  between the above (A) and (B),
wherein the microcapsule pigment shows a large hysteresis characteristic with
respect to color density-temperature curve and shows altemativeness between a colored
state and a decolored state,
the hysteresis characteristic is that, in a temperature-rise process where the
30 pigment is in the colored state, decoloration starts when the temperature reaches
ternperature t; and the pigment completely reaches the decolored state in a temperature
region of equal to or higher than temperature t5 which is higher than temperature t3, and, in
a temperature-drop process where the pigment is in the decolored state, coloration starts
when the temperature reaches temperature t, which is lower than temperature t; and the
35  pigment completely reaches the colored state in a temperature region of equal to or lower
than temperature t; which is lower than temperature tz, with either the colored state or the
decolored state being selectively observed visually in a temperatore region between
temperature t; and temperature t3, and
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15The i mage formati on apparatus set according to claim1l1l, wherein
t he col orant capabl e of being decol ored upon heating is a

m crocapsul e pi gment encapsul ating a thernmochrom c col or-nenory
conposition conprising (A) an el ectron donating col oring organic
conpound; (B) an electron accepting conpound; and (C) a reaction
nmedi um control ling color reaction between the above (A) and (B),
20wherei n the mi ﬂfe@&ﬁﬁbﬁﬂh@tﬂh HEBRhzeSH AR B0 kG0 XiRd tehShtire ty is in a
characteris |G gﬁ 5%3 ?%gg to color density-tenperature curve and
shows al t erfatavaieds h a colored state and a decol ored state,
the hysteresis characteristic is that, in a tenperature-rise process
where the pcgmeny) is in the colored state decol oration starts when

t he tenperature teac 25 tenmme re t3.and the ment, conpl efely
reachersTBt he deco @Ené ke ﬁcgf}aﬁl ?‘éﬁﬁ‘&%t"ﬂ’r‘a’é‘m?@ﬁ’ﬂ’%‘ﬁmgﬁt‘ SOELS %)
hi gher t hafrometfie PatGaml wiich thettomsrifs g lfdstionhlanent@nper at ur e t3 and,

In a tenperature-drop process where the pignent is in the clecol ored

state, col g@gﬁﬁ} starts when the tenperature reaches tenperature t2
which is | an tenperature t3 and the pignent conpletely reaches

the col ored st at4n impgs frentier pamts se gomprisig: Qwaiagetfnmnoh(ap\mat@

t han twea@bw@gtb%lamlmw andl aOWRIng ikkEmb Wﬁﬁél?éo‘x’r sdsan aﬁﬁb&@

the colored state decpl or ed ﬁ%\g%l??? @@E ectlve [E

Vi suatly | FORReRin Shuitifie s Salrh et utgecifﬁ PRl pon st Hed

t enper at ur @ peghodyatie writing frontiead.t enperature tl is in a range of from
-50 to OC and the tenperature t4 is in a range of from SO to 150C. 36
[Caim13] The image formati on apparatus set according to

claim 12, LMt tenperature t4 is in a range of from50 to 95C and
whi ch ¥urther cditpiragsfounatioh epriacshelsetrasedyding to claim 11, wherein the colorant

capable of being decolored upon heating is a microcapsule pigment encapsulating a
thermochromic color-memory composition comprising (A) an electron donating coloring
organic compound; (B) an electron accepting compound; and (C) a reaction medivm.
controlling ¢olor reaction between the above (A) and (B),

20 wherein the microcapsule pigment shows a large hysteresis characteristio with
respect to color density-temperature curve znd shows alternativeness between a colored

state and a decolored state,
the hysteresis characteristic is that, in a temperature-rise process where the
pigment is in the colored state, decoloration starts when the temperature reaches
25  temperature t3 and the pigment completely reaches the decolored state in a temperature
region of equal to or higher than temperature t4 which is higher than temperature t3, and, in
a temperature~-drop process where the pigment is in the decolored state, coloration staris
when the temperature reaches temperature t; which is lower than temperature t3 and the
pigment completely reaches the colored state in a temperature region of equal to or lower
30  than temperature t; which is lower than temperature t;, with either the colored state or the
decolored state being selectively observed visually in a temperature region between
temperature f2 and temperature t3, and
the temperature t; is in a range of from -50 to 0°C and the temperature ty isin a
range of from 50 to 150°C.
36
[Claim 13]
The image formation apparatus set according to claim 12, wherein temperature t4
is in a range of from 50 to 95°C and which further comprises a frictional member.
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