WATER- BASED | NK COVPCSI TI ONS FOR BALLPO NT PENS

Techni cal Field [0001] The present invention rel ates
to a water-based ink conposition for a ballpoint pen,
and a refill for the ballpoint pen charged therewith
and a ball point pen. In particular, the present
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[0009] If the water-soluble organic solvent and the urea are added in large amounts,
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Brief Description of Drawings
[0018] FIG. 1 is a vertical cross sectional view showing one example of a ballpoint pen
with a cap, charged with the ink composition of the present invention; and

FIG. 2 is a vertical cross sectional view showing in turn one example of a



with a cap, charged with the ink conposition of the
present invention; and FIG 2 is a vertical cross
sectional view showing in turn one exanple of a 2
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[0022] As basic dyes, chrysoidine (C.I. 11270), methyl violet FN (C.I. 42535), crystal
violet (C.l. 42555), malachite green (C.l. 42000), Victoria blue FB (C.l. 44045),
rhodamine B (C.I. 45170), acridine orange NS (C.l. 46005) and methylene blue B (C.1.
52015) and the like are used.

[0023] As direct dyes, congo red (C.l. 22120), direct sky blue 5B (C.l. 24400), violet BB
(C.I1. 27905), direct deep black EX (C.I. 30235), Kayarus black G conc (C.l. 35225),
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[0029] 4) In addition, light storing pigments, white pigments such as a titanium dioxide,
silica and calcium carbonate, capsule pigments encapsulating a thermal color change
composition, and capsule pigments encapsulating a perfume material can be
exemplified.
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[0037] When not writing, the viscosity of the ink is increased, which prevents a leakage
of the ink, a separation of the ink and a backflow of the ink.

[0038] In the ink composition, the ink viscosity measured by an E type rotary viscometer
at 100 rpm is 20 to 200 mPa-s (25°C), preferably 20 to 100 Pa-'s (25°C) and a shear
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fucBsEN aN®! dAnHYER aRMia Ugiih NASdusE aleanarg‘i‘mPrErﬁ@ r@é?lvgtlves thereof,
t hey are exce ' ent in stability of the in

hwfbfe@@éﬁv eﬂ‘iPE’R%n?‘h\j HBNGeaeRamOyEers mﬁmaameguwrecw #igight of
10@ 000 tsutaé] cmmgby%gjg ¥ed aginly &l gikyl edtemei GibthadrylRbasIY, and
p°'M%%C§B%%O%1 yi‘ﬁ‘é‘ 9o "ngl,aﬁ‘“v. é‘&dmﬁ’alﬁ?%ﬁf‘ Srgnrieavgely such as

gluaordamiers egarmarst ¢aragéenan. nonosacchari des are gl ucose and

92! 2bAsee AERRRORA PILVERS: £ SNRRTEE SR 26 ester,

ucose€, gl ucurohic aci ucos
polg@alptr‘g'iﬁmp lsothiten faityn agidmested dpolyiethyteineeglyichlerfelty , acid ester,

polgg%ﬁﬁﬁkhﬁm@éﬂéﬁ a m%ﬁbﬁ%féneahﬂglr%hg Og%@@ﬁyeélgﬁ%%ﬁlkﬁahenyl
ethebapd MaHEQlW'QeéﬂdHIGKIWe ester of nethacrylic acid,

and Oﬂ@réﬁS@@r\C‘zl?ﬁ’dén@e&rB@d‘llélﬁi Ben%'hbérf&xﬁhbl' bt Heﬁmﬁhves thereof,
uco nan, a ar _and

croSSPAGRAHC Reh GoTs Rk Chiabf HIBTRRPOE. SBRoteme acids
inofigahic el pagliyesedriongefing.t y acid est er, pol yoxyet hyl ene

zglr g 2592'F%rpggtltcélg @1&%@?\%3&{&@ el % oerrt]vso r X]ore seléacttéa/ from the
grogphexf/ pompoxygs olparirenethal mdlyoezyqateylen@ol ROKY eglropperemd/or  the
PoF I RRRE EoEouB ol oA Bt ST AR Al (EFAL) anc
Celblosa@#harémplué@gtdﬁév%tyﬁs thege@ks| i nked acrylic aci d
[00RS] THERARouR ) b BickEhiRg MibiRF tdIbAbUGIW S tyEdIPSBEG! BV Go 20%,

pre?erably about 0.1 to 15% and more preferably about 0.5 to 15%. A mixed ratio of
the shear thinning viscosity-imparting agent to the thickening inhibitor (former/latter) is
typically about 1/0.5 to 1/40, preferably about 1/0.5 to 1/35 and more preferably about
1/1 to 1/30.



inorganic fine particles and the like. (2) The
particul ar thickening inhibitors are one or two or
nore selected fromthe group of conpounds having the
pol yoxyet hyl ene (POE) group and/or the

pol yoxypropyl ene (POP) group, polyvinyl pyrrolidone,

[0 Y % e Ohphp JuPé(é\Lh ee' igbggﬁ%@%ﬁée roup andjor  the
|nCU|ng erlvatlvest ereo a
POlYRXYRIPRWK N OFRYI: rihiihiPessible otop slitaislve Hse PalypHviene glycol (PEG),

poRBrIplIcRe lgijcd] 2408G), M}%ﬁlﬁ;ﬂé}@ ng&h}b@ka)p%leh@ gly'i_bél %R}ék polymers

ferab L
PR R SR RE Doy ORI e Risek RN Slgle B Bt gerivatives,
1,2-bihgleaaioride ihigh ;ivl;trﬁ)érs,(éfwfamahfbsl tadvingrthe PBEOQ%SDD faadi }t%eSer
£ 5t r a

R e G (e )

PE&30®1(avemgwmusulhawmggt 1308), G 489 étvieydgenvolgedapweight: 400)

ST g LA RAARI S5 b SRRV, o0
PEG) 500 (qvarage, molsicylst Miahte 50} BE B BHPpieupbe Tedlghyaoneight:
1456b) O@E@g?%ﬂ%@é&} orF@%)E:ag; ggl hte n2e000 PEG 4003%3 ?\éerage E)ngecular
Weéqciﬁ %’ér Fé@ QRQE‘ ax’f,’%-ee’f‘ﬂ%wﬁ'éw@&&hae?(ﬁpbhp%%l%ﬂ‘?@?s (average
mcﬂetruﬂaama@ms 8Be0)| PEG bEOTRORVE %m@l@dulbh@mbhk%%o[ ,088&]10000

f PEG 20
b o Mt SR PRBC gl S anaguo Ao GFgRt T3000)
PBE@Rgo0Q a&é@pe m&m@m@glvteea@m nance PEGa20086Pghteradd Mojecular

oo, 338! SRR S B 55 0 M

large @ftmt as tb@‘trgﬁ{enlngslabpltorpgcacmmphs@gddqya@eqmg eand| gging those
haW%‘%Qﬂ:t moleéﬁgp\)vslgﬁ?& ) Y %ﬁ\%ﬂﬁ gk ecul ar wei ght:

L average nol ecu ht: 3300),

(004652 %W@Mﬁ@éllynmeegnﬂnarnamwﬁann@ P00 Heeragoslecular
we(g’h\YGQ@(ge PPUIﬂ(ﬁQéUe?d e\’\ﬁioﬁa'&hFarW)%% 461y GPﬁiQ%UD (hRY&JARecular
eﬁﬁltg?q# ngé(? 300%I F;EG 10 0009@ az% nmol ecul ar| |
w 13809 (vergeraplseulpbyeield (Resrgee molecular
weldd@0a50), PIPCE)@OZQG%}aQ@vr@II@gl@r Welghe: 20a0), We-SHT0: aQ@r@@@)nolecular

n verage nol e
A s U in sen
Chemqblndbsmlgs lAd., tar beexahpldietd. as t he thi ckening
[OdﬁﬁD'SE'AE heI ISE ecu arde%n%gw’)fh?%%@t héﬂe@nﬁe\ﬂﬁélr&%qo%]gerage

re anon
mopwk%]weﬂyhmé 95%"’%§%dav¢r@a¢ Inyolequis Weighty ai’@ﬁ)asPE -64 (average
mo%ummmé?é’h@%oé)aw @QQaV@El&&%&éculé(VeWQl Fnt #30), PE14@0erage

aver age

L eIaNT PO E-G6ierpes ToRkPLaraPES HOPBORAP (average
md!@jugiﬁtwe@rﬁo@)oo PPE-"?%O@vé@\gjéan@cdm| \ﬁéiglhtaﬁ OZQ%' ght108 (average

molgsligsq 38?%82% Pt eGP IEc U0y oBR FOBRDLRged by
Saom/éhaxg&ahmbeﬁuéan_tmaﬁtte exthifdjies.uppl i ed by Sanyo
ool e REMSE SR eyl Ao Pt RESRL otk e avcol
moReeiher), PECIgAXypeopyladere giyodrineul atheweloghPPGl95m; , glpeerd@) and
poll BYF RSP EEBHOIREhMELEINEG ahd WBbitofERE thd fR%ET age

[0049] As the PPG monoether, specifically the brand names: Newpol LB-65 (average
molecular weight: 340), LB-285 (average molecular weight: 1200), LB-385
molecular weight: 1500), LB-625 (average molecular weight: 1870), LB-1145
molecular weight: 1980), LB-1715 (average molecular weight: 2400), LB-3000 (average

average
average

(
(
(
(
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nol ecul ar wei ght: 2900), PE-68 (average nol ecul ar

wei ght: 8750), PE-71 (average nolecul ar weight:
2300), PE-74 (average nol ecul ar wei ght: 3400), PE-75
(average nolecul ar weight: 4100), PE-78 (average
nol ecul ar wei ght: 10250), PE-108 (average nolecul ar

mdl@éuﬁﬁ}twelé*ﬁzﬂ)b 4_@3(563( @a@@ragﬁ\(ﬁdl&ﬂﬂ‘ar% dgﬁ'ﬁ L4 20), WS- Gﬁb‘x (average

em cal strles

e Eﬁﬁfﬂ?& D8-16088 4aySTage THRleqh W B U Ak {d00XY
a\vdnagej?ﬁﬁecelaemmmoatdmer s&m%iﬁmﬁlahg@é?hﬁﬁﬁaglrwg?ﬂngs Ltd., can be
er 0X
o abiog R HBE SR8 ¢ 53l Sl et Pave e
averfag@l%@lmﬂbrsm@lttooh$0morde$d1aelprMerab|]e0049] As tlhe PPG5
0GB 8% 166 oSl bR gh i 3P ARME il UL o8 sanmi
Gl?r@b@edamagmc@emuiarlvz@@r)t 266}, 3F%40a\aveigee naéedar weight: 400),
G%b@?&vera@@%lec&@r @%gh{ %0%@!916@6 %lgq-. rW@Iegg% weight: 1000),

aver | ecul ar wei
GR-B0Q i%’e(%ﬁ?e'?f@@éu'ﬁbr”é@m a300Qk path GP-40¢D§ aveLaBeanglecular weight:

4ob@va@a&1 by S &eﬁérﬂrcammugmes %&Doaan BeBeQéPr%ﬁﬁééiVeArﬁSﬁg them,

nol ecul a
th%@l@ﬁ& &y wae &Cq_@%ég?o\g@ﬂ( \g{efg,r g h%{g TZ'@Lﬂ gfag@,ép@ﬁ@ular weight of
200d00kesanrk prBfedfilXY (aver age rml ecul ar wei ght: 1500)

BIEA pBYoSERTRh, BORLTL P g e s 70
(avmagmmolﬂcglahweighmaﬂé}) sappliedaweSan® Chereicaigledustties ltdr can be

exé\‘ﬁrﬁﬂgd of 1500 or less are preferable. [0050] As the

yoxypropyl ated gl ycerine, specifically the brand
Ids thesgpmpuNdsFays tha R geoupnnsier the RRR graup, 1eey having

the@vé’r@@e (@M@étﬂ&ew%hﬁwlﬂfg ré’?&éb%t 200499}nore GRd698b00 or less are

ig[ﬁver a,?e nmol ecul ar wei g 0 (average
effrgivec ulae 1aresrdhe avqrgg@)'nolec@ar Wt (Sa\Vlﬁ' AQEe ﬁﬁpl@a@m@rmhlb:tory
effe&ti Bhincre33ea) b@ﬂdh@%ﬁﬁﬁ@mﬁ@vwn?gtﬁegwb?e Uk aJed\E%oghtThus the
enm cal Industries can
corggo%r}&ﬁa%gfquatek?%ﬁf%&fwgpﬁ "afose which are freely
[0asehJaei PPE@ and IPREatderivaivds haviagt the @iativelydowodvecadeammolecular
we% QFH s&ﬁfableﬂ{%gﬁ b%E%%s%E\ﬁrt] t‘ﬁe%é)/gn]; :ﬁle%g ?ﬁful:& 8/2 61%} ls’gﬁﬁea%ed the
comaﬁfﬂmllt\‘swﬁhwat@ns 7siiced. aver age nol ecul ar wei ght: 700)
O(ﬁ%ﬂP@ﬂ A@?\eb‘y 2- %ﬁ%é?\f pblgf-#ég Lhrﬁjé\eﬁ%mé};oi&m?r% o Ig@ﬁolymers of
eﬂyle@wxmdﬁ&% Of RN @K@%POQ H@s@/aﬂﬁbﬂﬁngwpﬂqfﬁéy dbesedipying the
avé@b@%l@uldﬁ@eﬁtp{t i thelrBfyd &Wﬂ&e@ﬁa@é@O@(ﬁ UW §O@@@O@9Qp&§ed

| | th
o) 85 Tha S arncice Shedlione o Brrchsmins Al Breg uerae
motddutze twdighti NQ, e(g:a&_d} ;] 7@0(0? L )t FRe40R0@vatagei rhblbyuls WBight@80,000 to

e S r e

2548081, 13006 5o, FRHE RO TBRUDD | BBRROP L3 elerage
modksuiay ateighes 36@00M go 1506,008), H-#§ dhyerbgevnaieruegeveight: 600,000 to
soegggﬁa égeéé né?ecugéﬂmaé&@% gm 4 é(;@g(gogg?oc?%S,OWBﬁft.seewverage
modeswisat Weidhi't v, QMOtQOOV\A@ eR,508,00edu&e0 (average molecular weight:

2,500,000 to 3,000,000), E-130 (average molecular weight: 3,000,000 to 3,500,000),
E-160 (average molecular weight: 3,600,000 to 4,000,000) and E-240 (average
molecular weight: 4,000,000 to 5,000,000) supplied by Meisei Chemical Works Ltd., can
be exemplified.

[0056] As the EO/PO high copolymers, specifically the brand names: Alkox EP-10X
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[0054] 5) As the 1, 2-ethyl ene oxide high polyner, high
honmopol ynmers or copol yners of ethyl ene oxide (EO or
propyl ene oxide (PO are avail able. Typically, those
havi ng the average nol ecul ar weight in the range of
nore than 20,000 up to 5,000,000 are used. [0055] As

a&é?&gézgo!ﬂfglér FJ@@fﬁ‘E&bo@ ﬁ%’ofdo@?bha E'Phﬁ)@ eﬁ/%gad%afﬂ@%cular weight:

R aver a nol ecul ar wei
abeaBHH0) supriisd by $ea&@emaé8\mrb? Ltamcaﬂbe %@r@pw@@ to
O%WO O)the E%véra@?n(oaecaraamlgmlvbﬁﬁ?h@r EORii t;solyragng ggeetats@d, the
, , - ., (average . ecul ar wel . . 0o ..
visigg gt BelRs i el MedaicedTbhely gh gt colgbositon.
ThSQ,th)M)ageEmﬁléc(llavwe@gteisrmbfemﬂl)am tMelr@’ige of Im&@Gh&Y Q0,000 and
, | t
3. Qg BB il BRI A BB AR i 29,6004 20,000

OVE,SSOO 000 to 3,000,000), E-130 (average nol ecul ar

O’!%;l 8Phs tik Q%c@ét?ﬁ htaﬁn 1@90@0&&;) i %8}%‘.@\483&%?%6 anionic

ecul ar, wei gh 0,000 to
SU(fa%mtaq@tIOWﬁ|5é6%ﬁtamts @@ﬂ gmphowtm@ma@mtq eangepdrpdoodie nonionic

suFE@Rhts eshd ¥hdVRinkiic Sheadtamb Mr efdrtsle . inCRAms b& versatility and
xemplified. [0056] As the EQ PO hi gh copol yners,
oy

Y- cal | y the brand nanmes: Al kox EP-10X 8 (average
[0069] Ae lﬂhe&nommlgblmfacﬁdmsﬂan]etlﬁ)é}ﬂy;ﬁ)@h et ekfer 3, davseagype and

= TR b §bioee D 4lhobe o ity PP oy RiaiBlone ak
ethiene palyexyatiylarel eecdndaryneicght! ether, lolybxgetEdeie giikylphenyl ether,
t it
poRSIRoe oRbEnatibr, | Bl aRREL Y AR Rbict TBiefol’ Sether,
polyexysikyleneplanolinenderivatives, dpsiogrihviene beeawaedegimatives, ethylene

oxﬂbef@érﬁlﬁh\)és' Nof hﬁlkfllﬁﬁ&ﬁ)l Offomhﬁ t%@eg&tgo%n%ndpolyoxyethylene
000, 000 or |l ess and nore pref eralchlgl nt ra of

PONBREPT MU Giheina e BB G50 Vs MeLes PP Enegcerine
fattyh eafoSdJ ltrésa?; apdlydxguihpené heaé?QtE ar Opmyo@ethyxéhen@me@mc@stor oil,
ur C ant s urt ac

pofkRIEHH Sorafh Easicd $5te T Paon R e sogttal faty acid ester.
Th@haetem wpeoncludesspulfiemwam glyeoi dattyrericaastoniand sher rﬁnaogemtcmtaining
ML AR B ok Bt Bl bk bl afyaming

[OQﬁOhés thy pelon@mt@fah@ntSesar@pxylgtwaltarswign@e seltpesuifate esaer salts
ang tprhega{a&%g@» nigh t YRe g{a@ @xa' | afpfee. ¢ p&g%%@e%aq’ts\/pmclude

i ncl %ox yet hyl ene et her,

eth
PO%’@W’%@% ap M'hoPthét héarbors\dmyoxwﬁhymwes@ ?lephéﬂiﬁl include
poKb thylerfé?' é(lﬂ%%’eédﬁiéélﬁ)&@]afé e&i@bltﬁt Et@ét ﬁtﬁlfﬁggél}ﬁ%g%hl@@emclude
nat e ero 0
POl e e Giky s et sl ” BRAPO O GBPT PRI L tOysulate,
po@bh%dtwn@we faty gﬁlcﬂiﬁkar\t&dmiﬁefsuﬁéteaéa‘ﬁy|a‘hh€pWox§/§thW@hé lalkylphenyl
can sate an 0 t 0
o7 RLFA3 8 A PRI D0 BRI B SRR BN aver
phg$phety $ails anﬁaioiyyoxmihydemalkylph@wll mﬁypmdsphamesaﬁast or
Od§1) Fuﬂﬂl}ry ‘?Iﬁ%fﬁﬁ(—b%see@es% E?ﬂ%c?ﬁ& %th ?sed sur(f]actants having the

yoxyet hyl ene sorb
po exwmtelwp@m@ tgemsilecslle ¢an bajum aﬁ tégtssrfactamhe ester

[ode»perhbnﬂﬁééﬁawﬂwﬁé lEP e saby ¢re | BhdidtaB§! & FSh6fe and more
d the nitrogen-containing
preferably 10 or more are suitably used.” When HLB is less than 5, the surfactant is

difficult to be dissolved or dispersed uniformly in the ink composition, and the desired
thickening inhibitory effect is hardly elicited. The greater the content of the
polyoxyethylene group is, the larger the thickening inhibitory effect tends to become.
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type includes pol yoxyethylene fatty acid am de and
pol yoxyet hyl ene al kyl am ne. [0060] As the anionic
surfactants, carboxylate salts, sulfonate salts,
sulfate ester salts and phosphate ester salts are
avai |l abl e. The carboxyl ate salts include

TeHQJr Yrﬂ%é/ gt ﬂﬁ%'p%%x@étwéneeér’aﬁﬁs SRSy @on‘@é}ﬁécﬁané B®or more are

ul fonate salts 1nc pol yoxyet hyl'ene al ky

m%rﬁlpfr?ﬁiﬁ%’ GoRfainefl sal ts, the sulfate ester sal ts
[00a3} () devVALP@RY e&aaidmdlaelg salobmhe@tyF@ br & phaftRllg sg@drified type, and

ca 0 2 Y RGH Ao In 19 3L TS NS B8 @ RolyBerzafen dearee
of 40@0 pabyotoyeehiply mefezutar kelghhwitly b poytrieeiratinl degtee fdlS08 or more.

[O(Z%hiyéygrﬁgpgﬁghgﬁe%lf ﬁfﬁh a?tatn% ﬁ%ﬁésyd(?or%%ln%glogk/iﬁ-(;@eotgg?'slaﬁgﬁification

oxye
degraey [73He iy 75 &t mel%) prwgpﬂﬁlaﬂé (sapandficafi@o6egrepuir8eto, 81.5 mol%)

wHidHQBIKD Q@éﬁéi; @Hftlfa He@'?ﬁ)eztcj‘# 68 %ﬂ%ﬁﬁl‘é‘é’tlon degﬁee 86.5 to

surfact nts havi ng e group In

89 Mgl dhichnispe tue%dsea%s 1(% %J'Nrf’rad?@ﬂ@ﬁ@ dypPg) 066390 tsgecnification

degie gsbaabs ohAvbg) GinbilaBa stf sﬁp&ﬂfud?&ﬂb@ degreef et ol 9/8 8§ n1%) which
pre

arg QoS Saet (s PPl S@ﬁ%fo ool 250 1508 Banonitation degree:
98d frfol% Wrtmome) it is 0 ltyedsatesdicspplessy saparfiftedmypge) supplied by

NP %x”{f%&?m}%é%""”dsusﬁg%& 1 £ §EGeriflEsgr et or ¢ he
[OQaESht(enPolyp¥inyl ey rrofiddneokgvinch ph eaverageomplecslar weeht a ¢fer range of
abEF[heB b@é %566‘906 EéH Qé P%d/ effect tends to becone. 9

en or nore o yoxyet hyl ene groups are
[0¢f6bAe pawfyyldtryﬁpmi@dsmlcaﬂy 6 bragidenagnes: Lmieé K17 (K value: 15.0

to ﬁ’Q ) thhéc@l@ﬂ@v@?gﬂf?dKSd Q06Ale: ()0 RVHY-0) 'TRBO v§|ue 74. O to 82.0),

e C i 58 (rdRioad «%Z%%@tarpy@ﬁawﬁ lgualie: 92010

961 heprhelecuel @leht\)\fstj;lipli@d 9| BABHF uml la@., 8£9bp&exemplifitd00When
or |ess nmol ecul ar

0By 508 D VT P el Bt etapd win
théP\tfdreassdecis€asital ofythiehimk beampbsit@ne s ThEshtegohavePi 6 K value of

5.0 1 9%, d KL-05
p“ffé%g}g%@g%. on gge?;gg%ra}g;}%gpéﬁg .5 WD”F%/@ vvliinch are
(0067 ypld) sebeltpsepaethenl |(inckidipgni theed deyipdives)Gir@8udes  sodium
ca(b%%%@fhﬁlfcﬁmlés%n degiRs: 8emcto a Jﬁ%'ogl P! % %b%tﬂyfbeﬁjlose

pe sefies (partially saponifie ,
hvz’@éwﬁpywH{qSthydd@@/pwylr%hﬂcqwow aod mt%lc@ﬁ@m— 300
[0d6BRPORE WatattiaeBd ﬂﬂkg:roﬁﬁ)osﬁzn Of the pPesent ML onMRiChbt n@é@ssary to
sy B B Ao e Tl SRR B P s cause
the/\bnrtidsularsthkdkémn@lrmeﬁtbes a(ddedrpl etely saponl fied type)

[O(ﬁéﬁ%é glghe?%)gs féﬁﬁppﬁég on f%@%ﬁ%ﬂ gﬁgwngm? golvent or even if
anmqueod:s d@aencmWemg |sa<mrmlmdagm asbeiba baoumethgtein istmudtesmaller

prksﬂe‘? Rss t ) oﬁqqgatt i te 80Re ngn#??rﬁ( %?@%%ﬁ%na[ ORRRI in the

yVvi ny one, specitlcCa
baﬂmféspemmrg@% Mhﬁhe Knlv&pmleosm@ of tft%p@gem inveiion, a so-called

ruﬁm#g?%leﬁém@ﬁ‘érg%hse&w &&)IM | g m?(?inotl‘ié) w?r?th) ed%@%ué'ﬁo an

val ue: K val ue: .
ab%ybafelmv\%tn%aqs%m@ @rsa@@ @jveahaarﬁb/o@muw \R.Heu@ thgzuonmg the
fortratio? 6f @ooch h@fdvirRing Gt irapaiisi gt dlothingns iaeelddalRASiEined in some
casesp%ut these are eefmmaﬁec?xenpl |fied. Vhen

C. Another aspect of the present invention is an ink composition obtained by
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t he average nol ecul ar weight is increased, the
viscosity thereof itself is increased with the

i ncreased viscosity of the ink conposition. Thus, they
have the K value of preferably 88 or |ess and nore
preferably 33 or less. [0067] (d) Cellul ose ether

fur(tﬁé?cédHQ\brlﬂﬁtdl? ?%F. i io?%sw%ﬂs%lcé@?osthéw tBMposition described in

car box anmmoni um
V@éet hyl cel 1 ul ose, hydroxypropyl cel | ul ose,
[oqui TR YeHI® St stERicB Y4 k”aﬂlzbé ||rpfh% lﬂﬂé’orﬂﬁdsman@p?ddu@é% cation and an

t he wat er. k co
anlec BT PR AT salios 56 sasty FARERLaIt o Sampelenty in the ink
coaqbdsmhle tmﬂuumcalslnﬁdslglaé isalt Stoéneemprcfcmrcungﬁhalbtw Mhehvaitidgyin some

t ar uI ar keni.n
cagg el§1t§ nggﬁea sl dgafmg] i%q qree. \%Iil 35 ;ieormze% to produce a
m@mvpbst cation is encaliensinribe affedddogkeep fendry upolesistance over time as

we‘ﬁva% e'e wrﬁ‘iﬂ %gng‘Prﬁa%rQr%%%sé@ M%n'h/l ' Ey%ﬂgﬁ@ *@%ng%bstance

abso unt eln Is nuc ¥
the edry W]afﬁS'iWC@ hiisler hat highy ter@etsdiree Atmashere fdrying Tacilitating

atrﬁ@W)% e%anwlwsenwaﬂcédﬂss s iR E B F&rbe%ﬁr%élﬁgtew th
osition of pr esent |nvent|

(03T die ooy Lﬁiﬁh%gofﬁ%éHmwntoc%@aew bR gbeHe! to 15%,
préfBkablyralicne? 16 nm%m\deﬁi@@ p%f@rdbﬂ/ :afa) mbmfdmmliuohy of

G TR SR e ik R o BB e ooy ripario agent
andripathidkeniag dhiéhitor o bgaddedoareititesdrad by irsthaiabede An sone

0§ 4he R rl%%é LARSE ¢ ?5%h|8kéﬂﬂ£ﬁ\hﬁ)ﬂ0rétﬁe |@rﬂ8tsl]8£targz§e°%i°1‘|4%gfto 1/15,

I nven
prefgrab 1/0 dBttqné/ﬂ Sadi meregnefemblyt 1B.2dp 1r‘rt§>r e ionic

[O(?M?W r@hctﬁ@ a%uhp@f thé‘ h%n‘&%ﬂ%%ﬁbké %Qcéé%fécirsb/b %’e ﬁ |al FntRe{nscosny is

above Qg he ionic s stance IS
nof sffigighb Pth'@)‘h V?b‘%r%@d‘&é showat i oﬂwéna @\lﬁperaﬁnoﬁabmty of the

plg@\'\é&ﬁ'l@ﬂﬁ)p@ifem&dﬁiﬁ bedifs & Pafdwiitng ARRCHRThgVebsllyOosdeFs in a
onents in the ink conpositionto form an

Sy?tﬁ@dl'slﬂﬂ €PAMeNts her eby produci ng the bl ur when
[00M5i Thagdnovalentecatioaietided akali nagaltidre suehiag Slihisinaos,es sodium

o 35 APEAOER, 1)) SR ROR BRSO & o omgpim o
mariealkyir ruponigsi @tla.nd@lkyvammommas)n.smmalk)dsammepiu_m ions and
tet¥lily) BnRENP IdIRNER ae,ﬂgat.h%n#m&mum%ﬁsagu@ﬁ ad¥ oI ion and

I onl ¢ subst ahce, resistance u
anrﬁnglnlurrewper Zhe plkakmei fimerase pmfgmhlg facilitating
O@’%FB%QI'?:%& F tHeSmBh&rErit Calidry c§r§‘ n@%@qhé‘%%me@amc salts and

Ies described later. [0071] The anount “of
orga@m Subst ance to be added is typically about 1 to

[oav5Y4) |nprgamrs@hé Yindlhalides, Guk¥osans rrmartfe s@lf@b?drs]ﬁihlaié shlts and
un an e

L, e AN TSR TR TR N L
potassiutmhehibhide k potasguinnhiomiti@r potassiemaiddiie, ditréurhhsulga@esodium

[ oy rat i f

oo, Ak gl LTI e, MBS bl pcrogen
phagpiste, disodiuar bysirggel phasghate, triseduanehosphate ppaéssiub dinydrogen
hdddhate, t QipbtakQiunt ORYdhgdhepn MY RbrEiuh €ohd¥Bh

P su&?t ancg;béxcge ds g /g B Jsﬁﬁat% BL v’usco%rl5 ? e, sodium
metaphosphate, sodium polyphosphate potasswm polyphosphate, po assmm silicate,
sodium silicate, sodium carbonate, potassium carbonate and ammonium carbonate are
included.

[0078] Neutral inorganic salts which give no effect to pH of the ink composition are

11



not sufficient (the high values are not shown). Thus,
a dispersion stability of the pignent is inpaired,

bl eedi ng occurs in handwiting and running easily
occurs in a systemusing the pignment. [0075] The
nonoval ent cation includes alkali netal ions such as a

suhétSlQ'aHfZBhb %seﬂn&rgghlb‘ hitd, ARd ﬂ%g@naﬁ@& afkak KThdi@deg, fatty

acid amdni um i ons such as an anmmoni um I on, monoal k

[0Q@Bhi baPigsnis, salis Bclgle thanietiowinen() eafts of i epleglar wergh%’orgamc

acmr)mm isQAgctame, (iif) abmia Nt soRIFIO A<iHE AN Gv) WAGr-soluble dyes
c,anmoni um.i ons such as a pyridiniumion and

(mgﬁt ‘gaﬁ‘?mﬁ’iaﬁ?r?f‘&ﬁ“c't%e alkali metal ions are

[0@BORf(ipTablier Mdlcifdr weaghtargarid atitie wiibhoenl ferm titatalBnare shown

begogYn include the follow ng inorganic salts and organic
[0077] 1) Inorganic salts: include halides,

[ocail Catlmxslid adq: acetio adid; psepiorsc apgldnyratasid; ablesc acid, caproic acid,

en‘éﬁlrhpso ga& €c Hcs acigP ?gl'affdo‘ﬁ?é L, 5%940 ﬁ} igh |agM: %i SRALSE acid,

rom um 1 od ot as’si ass um
p-lyttyhenzeic @@tdas%m?ﬁwlhﬁﬂﬁzdlé a¢lﬁ,t li- rmhﬁmlemaeet@@gidumxahc acid,

susslhitat eac@mmrHLhHHeSbeSai %tra@é’rgkabn' teahe, ﬁ@ﬁeﬁﬁﬁlbhﬁn acid,
sodi um hate, disodiu

naﬁ&}@?l?@@?wﬁe@ﬁ'ﬁé@@ FRaSERA %rﬁﬁﬁ'ﬁ é‘§'|9h5‘?&° a%t%\ssc@m Afid, glyceric
actdi, R bk),gﬂ[yrlc RISk bWIS it AsiEll it i@IREV @lditric acid,
Idi Ayt RiaRIS B Byis SHUBS hy e S it
ssium BH g sodi um net aphosphat e, sodium
'Soﬁg ‘Ey)ﬁ(ﬂ STHAE 8C ﬁé’ﬁ @%ﬁff‘m pol yphosphat e, potassi um
si | i &diplegtic ssulfonit satidsat pentsmedulionic arde@hathexanesulfonic  acid,

hePRhBSHHE a[‘c%%ﬁ%ﬁk@h%ﬂ% RIFABLUIE RN RARH %Eﬁ the like. -

tral 1 norgani ¢ sal
ef f ebromaiicsHifefic a¢id: alkbanaenessifonioacidsech ag bsmetnabun@)mc acid,

beRPEHRRILRESE b@l@r %e' %l%ﬁ‘)ehésulf%ﬂﬂ tﬁ%‘o‘)g?'}%&)ﬁﬁixa@n@ulfon'ics acid,

I ncl uded he _organi c sa .
2- n%ﬂhﬂa}ﬁr\e@u'&qwc saﬁ@lé of1 Mﬂphtﬁﬁl@a@m&fpnm. gietd orgaiopic  acid,
1-rphiol-3(dulfdnit ONi ¢ supgigct ant S’ 1chdghthdI2M-8isulfonic acid,

wat er_- so] ubl e res ns and (O wat er - sol ubl e dyes
4-3ge>- T 2o biNalenpoHi Bicd3Ad- [0080] (i) The |ow
m): eSuliate Mrgdfmtsomaﬁh&flgguél&fe \éméorﬁsbc@iﬂ_@uﬁalé mgbh@decyl_ sulfate,
OW. 1 rboxylic acid: acetic
mihlec] ST RS o an

butyric acid, valeric acid,
[0Q82pr Bhespdheied, estem asalti Gnamlaj,qrylcaqbloywhacte agnahostearyl phosphate,

m&%b@éﬂﬁﬂb%hﬁ&{ %on%%ﬁé%cﬁgééfyha aéHd tﬁ%ﬂgé d, benzoic

benzoi c enzoi ¢ aci d,
a- naﬁh@%$@i$éﬁ@?ﬁ low ra@ewlarmght@rgml@amds et bapddetbasithe salt

in m%tnﬂ@ Suﬂal@aﬁﬁwﬁr&&’dé @S@é&@%ﬁ@mé%} lente%fypl'ﬂé Q@cﬁédﬁo the organic

hal enedi carboxylic acid, trinesic acl
aci a?}{tha% 16 carbgrylic agd, gsulighigcaaid, csulfatey estgr yeéahpépha’re ester to

diractiydfornytér axyb tieyink whae itih mhwbr@gxyregobut yrl C aC| d

(03] 17108, B SucPeredls dheias Pk tonSuinb piniic, <atip ane ampholyti
sudaatargs. plmbag éem, ftbaianioaici ahd mwseswuﬁamamseme threferable, and

th%gglibﬁigﬁf;;t}sﬁ}u O'F]s 81%;@:% ?éf%ﬁ?ﬁegl él_?seaﬁ\'edihk composition is often
adjusted for alkalinity, a wide vanety of anionic surfactants are available.

[0084] As the anionic surfactants, the following carboxylate salts, sulfonate salts, sulfate
ester salts and phosphate ester salts are available.

[0085] Carboxylate salts: fatty acid soaps, N-acylamino acid salts, polyoxyethylene alkyl
ether carboxylate salts, acylated peptides, polymer polycarboxylate salts and the like.

Sulfonate salts: alkylbenzenesulfonate salts, alkylnaphthalenesulfonate salts,
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Aromatic sul fonic acid: al kyl benzenesul fonic acid such
as benzenesul fonic acid, benzenedi sul fonic acid and
p-t ol uenesul foni c acid, 1-naphthal enesul fonic acid,

2- napht hal enesul foni ¢ acid, 1,5-naphthal enesul fonic
acid disulfonic acid, 1-naphthol-3-sulfonic acid, 1

fornﬂh%ﬁhtc'aﬁberﬁs %rd'o?mnfagﬁ‘t'h‘éleﬂ@%ﬁlfonate sats formalinOI condensates of

am no- nap al enesul on| C acl
m%ammﬁﬁ@f%@feeﬁa'§arita§4y's|ﬁ*ﬁ%web@§te egier salls, swinsaesinaie alkyl disalts,

po%k‘yé!h end TR gyduceinbicdtiRalts, ”&lk‘ﬂﬁﬂ@@@é&htesblélfsatcﬁo!@ﬂﬁ’sulfonate
sa ﬁ gtﬂ\é n{%ﬁtaé?rgeggé hat |gg*ﬁtg|fer]r£;thy? galggg]tgwﬁate salts and the

Iuk@hosphate nonoi sodecyl phosphate and the like. These

ddeq Hete ferc it "R Bls, ARneE beSheTRDl fre et s gesetndary
highgu eiebolestifets ester saltsi pelyoapthyteradaled eﬁrmrtslulﬁatersyam gecondary
hng?fé' dal@dﬁ%h eﬂ%x&&ﬁfa&ﬁ W&étﬁg@ﬁé qattf‘ lé'c@"ﬁlk&rﬁ]&h&e sulfate salts,

fate ester  or rec
poyakyethyiemeh@lkvlﬁhemmeamqrrﬁéﬂfaiﬁaksaltg mg@deate[ os@lﬁgt]e gsten) salts of

fathaeid R8I aﬁﬁﬂ@@ggm fikd ncl ude the follow ng anl on| c
i ¢ and tic surfactants.

catl an
ani o% hespiirde aﬁﬁnﬁbl %‘Fﬁ: SavP&iene a?'léy'preé'?%r aﬂﬂoéphaéﬁd salts,
po{yEQyém)LI@m @lkﬁpﬂﬁérﬁ}@ét&@t §h@bﬁa’t@@aﬁs FHIK%/frﬁlbé;Me&e s%&f@ﬂﬁtﬁe like.
e i,nk,co a

L B8 FREgS sne By, T 2B e sl Bl e ubtornary

anjro@84h sAks, tleazalkoriurh chistidé aaitsabérszettidn@ini ohlbddd, rgidazolium salts
an‘a%%fﬂ?%yérgta%%fa%ll , sulfonate salts, sulfate ester

salts an jate ester salts are avail able. [0085]

[0Q&e1 b‘@(weawlpm wviis : surfacteptsa cach axpbgisine Nyae yamplialgicasiréactants,
anﬁﬁééa%ox?%'té/ Qaﬁéefrﬂbféﬁ\ﬁmade}féf he, 1E4ifh aﬁ@/ 2Ry Bﬁfd@ aﬁgltﬁ like are

|'at ed pepti des, polymer polycar oxy ate sa
aV?' lg-i ke.  Sulfonate salts: al kyl benzenesul f onat e

[ocsr] ti5) ThE korio apidrhdiune satid apat q)ow.ssr)sinciuh%sféélrtgﬁif iaNcellulose
nsat es of naphthal epesul fonate salts, forma }
degyﬂqw 8n oS GRrboxyn %ykg@ﬁ@q‘eo ayigg Saa|c?g)oxyl group, alginate salts,
pobj"aaﬂylayé saltsf ssitsast |ani'§ce/hest:|ﬁrcloﬁejymslr Leslunl émzfua@ca stpefe-acrylic acid
| et ene a sul f osucci n
cofp P Bstms sl B Zpte BPR PRl 1R BT o matec
actdampglyrrw B&S}ﬂ sushrast dnyéthdané-nelaahtid copagnemesin.

OdﬁSFTF\tQhVHe iBnie Wt AR B?% ﬁ%ﬁlgééh{:lalcwgs tcﬁ%ct 413;el§ean|d basic dyes

ester salts:
having faicitye sf@png e th% aeigiedey anﬁiwrechﬂme peefpfeltee The

inke&Inflosihtis ofté}%d‘ 9§¥8tf5}ydll€d1ﬁltﬁérﬁﬁ/ WidBhAREtSUS Ridkc dyes and the

sal ts, secondary ' hi gher al cohol ethoxysulfate,
d"ﬁ@l@@iﬁ‘&ﬁ%‘ﬁﬂ”%‘?\’@ fatty acid al kanol ami de sul fate salts,

[0G®9l &@mﬁytr@w)oaé Wﬂuﬂﬁaﬂmb cahberussyl fate salts,

0B} T Pa) e 4h s oWah Tk GEpRasor bpid ;e color whicn
pr@aolcy® Xy downytameniadtionl obtHaadwptas Eindt thes phbts| mk composition in
com?lﬁéﬁé%glgnwee\nﬁltea]}) E%legﬁgq'%‘lks % Iﬂﬁer sﬂpeﬁ 8? ﬂé eg .’%s tche coloring
aggmtrf\amrarihg stifficient dlickening riehibitdry seffécat tsy natn@btamed by the
wafBtAbRILAGYE alone, another ionic substance is combined.

D. The following accessory components used for the ballpoint pen water-based
ink in addition to the above components can be appropriately added to the ink
compositions described in the above A and B.

[0091] - Inorganic salts: sodium carbonate, sodium phosphate, soda acetate and the
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amoni um sal ts, benzal koni um chl ori de salts,

benzet honi um chl oride, imdazoliumsalts and the like

are avail able. [0086] As the anpholytic surfactants,

car boxybet ai ne type anphol ytic surfactants,

am nocar boxyl ate salts, imdazolium betaine, |ecithin,
lik@l Kyl am ne oxide and the |ike are avail able. [0087]

(iii) The ionic water-soluble resin (ionic p r)
i ncl uded adipstersprorganig| ‘P%ﬂ"bscémp@éﬁ‘i’i/a?w'@eassdﬁﬁera%‘)’“b'e amine

combm@mtmlmgl | ul ose haV| ng a carboxyl group,

al gi nat act | ate salts al ts,of

acryl’i c%ﬁ‘i opggﬂ}?f% i na;c hdglvalve ¢ yfh:?ﬁeeo%acrg‘?'yllteazme
digyclotiexydapmbyiver nigetight, aitsbpeorsidniroonicmadgltgit yedium akibsulfate,

sag&mla%"?ﬁe fg&sin, and salts of a malefic acid
ol'ymer resin such as an ethyl ene-naleic acid

copol y nBreseestives [@mssﬁungicw)%"rhe:artmhtc aeid.er sedilmp| salts  of
1 ﬂ%@nitﬁiﬁ&dlﬂ@% &, d'sﬁdﬂ)f\eS%erQbét%Ct sé’d‘ |}}cﬂ’@ét‘:egtal‘é%’eﬁotassium

aV|n IOn|C|t e ac es and
Som%arow @graamebe@z@ater 2ABI5e5- temaéhloqorﬂr(re@%églfqriyahyrld:me and the

likeften adjusted for al kalini ty and wi de varieties of

i di d. t di re t e ar a | a
ho ¢ nLuBES etalicrnsPydritsact Gyl culbrse fewan{ogdged cation
aclivegorspnt epﬂostpﬁomdlwe dyetd-basddow Id a&:twatbrs;lorrpﬂﬁmctarmate salts,
. roduces a | ow
Ry B Paab e AT RE and the pastel ink
conpegintioxidarits: ascon’mi:u ad, iasnorhictdvid Herivativase otogoretol, catechin,
canEHﬁ déri) t‘i\)%@tﬁ)ﬁﬂe?l HQnJI [}ﬂw‘géﬁor%?e Eaﬁhpgésibrhhﬁ% salts, sulfite

ent eni n

Sa%‘ife‘éﬂfonéatﬁotsabtﬁt aﬂw@@m@y safle, \N?A@Fe&ifa?ol gfise ayeurea dioxide,

forﬁia‘hﬂ&meé\ﬂm{l@ﬁéld'@%ﬁloﬁiébaﬁ'mﬂéﬁké3 combi ned. D. The
accessory conponents used faor the ball point

pen vvéﬁ’%ﬁngaég%’ﬁs Yrag RonioNiGIsYfasiants SOt AR, sucrose, glucose,
redueag Qnﬁfﬁ sydralgzézﬁpraﬂmw rgddﬂwebwgpw@@date@ﬁdhﬁe Tl

conpo i 0 es n e above

oor o THerS o8 S St man s P Ui A Sepi Buractants,
annfodmlrugcm;wltseswhcbstdmethmadlyslnexane mbb@rd;amtstaeﬂshe kkegani c
(0RRF fie SHHTP 3HBHSH RS bRy B iSO LB SoifhlisD T BB which
acemplishes e thidea, lnt\bltgnytqeffe@t by eombining the water-soluble organic
soQéﬁMﬁvﬁﬁqm( Is@lﬁmﬂﬂ/ rﬂétghfnl 8 va cdll BQMG@VWY/HH}M ionic

g , sod |u I OSU saponi n
SubstW@s@r%ﬁ'|b\\/@§"@rmrfmguaéqra@§ntlwb@w gukgtanee. sodi um

[0c3| A é@ﬁpor&tlé’n bl@&?dit |cﬂé@d;é Rt B9 @R 20%SKSteH R th@”rﬂ@é’drﬁposntlon of
eggr%é%r@yg\g%géfsgg or %ss prg%rzﬁ)sff IO% tos105r gr? %oréo pre?é/rably 0.01 to 1.
WiZn3iHesé -vattesakhlaos @ 4r (emei thel Bl dommostions iaile rexcalfeit l‘nheiry up
re:>J %t}él%i ﬁgggﬁr hwit?agégqrft &ﬁ%ﬂ{r&gp@ \&ﬁ’lﬁ) o o&e‘?ttltn}/e gr%l g(;joodS and’ a stable
writing performance can be sustained when the ink compositions are subjected to
practical use by charging the ballpoint pen therewith. When these values exceed 2,
the change between the viscosity when 40% water in the ink is evaporated and the
initial viscosity of the ink is large. Thus, blur and writing malformation occur easily due
to the increase in the viscosity. In Examples described later, the evaporation viscosity

change rates (x) of 40% water are unexceptionally in the range of 0.01 to 1.
[0094] Here, the evaporation viscosity change rates (x) of 40% water means a ratio
(X)=maov/mo of the viscosity (n,) when 40% water in the ink based on the total amount of
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activators, phosphoric acid-based activators,

t hi ocarbamate salts, dinethyldithiocarbamate salts
and the like. - Antioxidants: ascorbic acid, ascorbic
acid derivatives, a-tocopherol, catechin, catechin
derivatives, synthetic pol yphenol, phosphonate salts,

th@fﬁ??@@vdﬂﬁ?eﬁe& t'hé initieH \isk Rk elﬁle X Medbred g an EMD
R sto @ seRe

thionite sa salts, | OUr ea I OXI
tyn%wmmierr%éum ﬂp@@?@@ gl ut at hi one and the |ike.

[OO%]N)HQ GBI or Mbﬁaa of NABI \Qé‘ﬂeﬁs&%l@aﬁésﬁf@t §uchs%%bhéryllc resins,
uced starch dr ol

nnit, sucrose, uco
SUEPOTEISL SGHRR S RO IS BSO e R & gt 1 which
dryﬁdesewegi@a;hImedospr@f/@qé@nt S, nonionic, ani oni ¢ and

oG4 36 A B5b AR soBP P2 PSR o e amoun
of BoBoR mwmambemosmancﬂme atec-based imécompositiers éor the ballpoint

peﬁ%‘f‘ﬂ‘%ﬁﬂ}g%ntﬁ;ﬂ\%nﬁ&{]@ggﬂ [?ew% %tﬁ’ubﬁﬁ%gwtérﬁ Wﬁ?hcta%n 2004-26923A).

conbi nin
Theatreyendive @l@rf@maﬂf@amf ¢unnirg okthe Imaess M@Iltaﬁsirs oubsiblange can be
Saﬁ§re@rreter of 8 to 11 can be used by doubling with the

i onic substance or used by conbining the
[0QF7d MoresrGchAdde @%ﬁféa%thsg%ﬁ@wot [%@gesqirymamwm%{ffwmly and

havé ﬁ@ﬂ%b&ﬁrdﬁbmﬂg eThad, vhel th&f aré QYpi&t ©rthé Ballgomt |p6K if the writing
Nt invention is

cdFP & i gsinb SopREE e BT MBI ER 0. B Fayeharides o
trisAeeinartdeee ostabarehaldg have |@var atbml&abmtyhehamImonosaccha:]llde and
: |.ent an
T

[O%Jﬁ thgredpode sacdhddesyai yigragcoric boopey ¢edeaeaded as the molecular

dy .
ol éﬁlﬁ?aé&@g:'éga r{ﬁ%'o‘rhl/" cBQﬁH&%ﬁlhtﬁsoﬁac‘sn?rfSrn?séeng ?@He]rse v\; Qlﬁlng the
Saw@ﬁ'd% @fst@e\ﬂ@%@@c%%&%éﬂ rpore, thﬁéuwn@sh gfethsemk/@aéhbq pevented as
a oHpSEHSIHoymuh@is48fp wat er in the ink is evaporated and
00535 Aar Pt bhEinade oF e Sesmbetcdii e ibgh SedShargy alerdh Shtainec
byi ercayemsie detotnipesivions @dsstargh drnreﬁmmﬁa&mswlslm?h )obte}&tmed by
orat.i,on vi scosi,t chan rafes (xXx) o
rod Bl tne Lot R R SR e RS BR RS 0 01 o

[01D0] [W0er ] thélestercht ise desmpmrsat]j csacchasndesmayinghamgmsr degrees of

po&ﬁ)en%tjo‘hoa/P V"?Er%raﬁﬁ ﬁdg/o car{niic%lly Q‘f{ﬁﬁﬁ QNcé(f %cg.x g ?qhhgost to

comptedgly mgtth@fsacqunﬂﬁ@ of itke dscasaapuaridecet moret alene Thus, by
cohtﬁln‘idl\% he%a%‘éﬁé*de% éfrt]wg)de%sé&ﬁal‘ldéko rﬂe?rﬁeuéﬁi;gség ib% or

pe vi scomneter x200C
M dn dpe tS\WBaroF"W@e'”owh'ﬁhéh%\éﬁé?haé'é%@If dlopagqagiaridecpr dgss are

pr@@hyhhe:atscﬁfélﬁéﬁform@ﬁaér@heyerwﬁw.ew@@n@heaopol yrrer s and

0 D3 Fhe Sl iui PG it oo BBBIO AL L % AcTEHeEaDY 1.0 t0

8.0%6 laaedionghs actahambdetsofafk demasgﬂmharvw@q G’ae ambentl iB less than
9 aln i.n_ the o

o 3ud BPBbiy et Sk TP BoGRRl BBF b, e

visperity feberink isnineneaserh ansleiok Mﬁmamewdmblbmm &etuerand an ink

folléﬂlm '&@ﬁér&ﬂrx%&pﬁnﬁﬁﬁéﬁﬁéa{wed—l—ﬁ%oﬂ%ﬁ;‘é@éﬁ i ve performance

runnin resi stance can
[016)3] The ink Composition is used by being charged in the ballpoint pen in which a

ballpoint pen tip is mounted in the writing edge. The ballpoint pen is not limited to the
ballpoint pen having the following structure. The ink composition can be obviously
applied to various ballpoint pens such as disposable ballpoint pens in which the ink
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satisfied. [0097] Monosacchari de and di sacchari de
cannot forma dry coating filmsufficiently and have
hi gh absorbability. Thus, when they are applied to the
bal | point pen, if the witing edge is left to stand
facing downward, the running occurs easily. The

t
coﬁ@a&g@é}g Loggf'%f?{)upohﬁ béﬁﬁ%@%@nﬁg e 9 a%z‘lﬁFe‘F BAhk daniaSen.
[0th3} Ackalaeintieen pRshewn ﬁbFl%dJ@sSmf@flildﬁeaworﬁﬂwémdu ip@ barrel 14
ang%ﬁ%,g@wgga@ﬁgrunm ng. [0098] In the above

(o7 ThererliEe® it econinqarbne b’ chaesiiting ik compositon
C,abalrikngcchhinmdasing asid 18 fsosomduniddies withya uaup@gn tpRe tip 22 which

USRI orflED 8 el sy BRE BAARE o6 TiCEadVBoY mpeltRubfedstr Gk
follogveR)eqst is Midl@ER] orAsn ehe sida ot therinkdeoropositiva C.
[0 : ﬁ*‘b%ﬁ S HeE oA shRh 6 F@%@ka&%ﬁ& a?lfm‘ftﬁ%]{)megfnq%ﬂ is housed

mat i'c deconposition arc
in ééi’éltf ﬁb 4Avandl %balip@mt oBR &P gadn B frank@od ishpusee ratectabiyal

[oﬂ)”e? mh@fknba@ty%a%ﬁbﬂﬁ e f@h?er alhaeRBNESF H'w%%rrei Qlﬁm.ded with a
When the starch is decqonp ed, sacchari des

kngetting Memheg e gnd fhe WGF'S‘/@T@PQ"Z hallgping pen é‘@r?@/"&toééhe refill 12Ais
reﬂr@ctécﬁ@rhmmaldemlfditnf ) ltfwbut bpé;mtr?]b ofeBe ibaRs! ﬁmbﬁbreggﬁg tHePknocking
| SOl at e e sacchnar
SRR R pRE D BRGSO RE Berianed by cSmression ang reese o
thesewoprasside sf @toit sindesasppotted indee bontrandeofithie baves! 14A.

[Om 1k sﬂ'ﬁctﬂpeo/%r?d' t “g?{a e'd? tﬁ{%tr%gtgéfgr@@é@{ g?r&egrevw&%rticularly

ari des asaccnari
llrrpieégémng w@earﬂdme q@ersfpmwmqtle tearefiil éorgheé batipodnitep is exposed

to %lrﬁtﬁéﬁteé#r a{lgm%edﬂ}?t B&8%elMint et n?n b &9‘?@ ekfudd¥®from the
g5 *Jor S exul

anount and prefera
OPB%@@@W\@ Qﬂﬁ@' 'Pbﬁé‘?"aé’ltﬁhﬁ}meé anisp- corrp03|t| on. Wen the

owspwa.t opeFatic®Smetndarnst the P8hactdbre RicRMENEMME i figgéd @H‘the knock
E@ i s hardl obtéu nﬁﬁg When it exceeds 10% the

tyR‘ﬁ 5 &9’96? r?Tﬁ‘éy Rk an< 242 BRSed, and ink diffusion

[0109 A ke hitaplyprg _tmmstlglﬁ_dn anwhiak a 5abk|dh\m'odm;¢)bﬁl_ﬁmﬁ$ Mﬁ)vided
e IS i ired in s C S e.in

wiSERLY rloshShr g BB 7S b SEREBEY i RaBaty PRE s Rfected

ang entrudedinoro hhafroitaddepiigraf tebartél pyiretating titeerdtairy memever can be

ex%f’hwfle@lg edge. The ballpoint pen is not limted to the

ol ntag3 n having the follow ng structure. The ink
OHQhﬁééhQ plisie tyB@, the copstitelipnl ip whighhhisite flage watheohasrel is provided

wﬁhad EI%‘ MemB&Nan$ Hféhwﬁ‘lﬁ]gdéo‘ﬁé"@fatﬁé ?efma\‘b 91%' tfhfllp@ﬁf‘ﬁer'l i retracted

which the ink 15 conposition f olnt pen is
angexbqqd, T dheykentiapering & tha bagtel piy @PB@“P@)HF%%“dﬁéﬂembef or the
cobsﬁﬂlﬁ@h iR wiidH m@IWHtm'QﬁgéQ)fSIH@MhIIIfBr l'ﬁb@alléonhﬁﬁ)eralsrr@frhétbd and

Xt EATIRe FhE onspia ofabe Rawelly HRfnd8dh a&im?fﬁbe%w%m the
baft8l caindregea@mplifidd.t he i nk conp05|t| on C, the ink

ORFE TR IBLAT gty 5o FOTTE L Shfdllo oy WA pon

acmmnbdmmenummieurefmsmawuw prevention nmenber (ink
[O1f1 91 hOWRS étrﬁ%bsofwg&%nﬁrﬂ)eﬁ'%peﬂ% St uE&E cdiVentionally and

nposi t
commonly are effective. The structure in which the ball is supported in a ball

supporting member formed by pressing and deforming a metal pipe near the front end
from an outer face to an inner face, the structure in which the ball is supported in the ball
supporting member by forming a tip member by cutting and processing a metal material
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[0105] A ballpoint pen 1 OA shown in FIG 2 is a knock
type in which a refill 12A is housed in a barrel 14A
and a ballpoint pen tip 22 in the front end is housed
retractably. [0106] In the knock type shown in the
figure, a back end of the barrel is provided with a

uslﬁgocxc hlnﬁﬁfgﬁﬂ@tﬁ e 'ﬁﬁ"éh'% eBPfFTg%ste'drﬂ)gr :sﬁgiagbtbgr%e? (C)P.rrﬂﬁe structure

in wﬁmh@dw rewvmmseatmdedmamgs"ofs pravdderhingide the pmiggle from the

m@g@?sdmgsﬁc%nlb@c&gh@gﬂedmnber 26. Retraction and
rusi on are perfo ¥ conpressi on and rel ease

011I%A€ dipbek & Sé'ﬁ%"ﬁarﬁ 3@6\( stadpesnjed g ubUmERPEdrESH QrHébbef ball

hafnhgnéi owrﬁlet@f ot fa@obtameto 349Amn, O?IQVdraﬂ- 0. 88 nelct.siremaasd more
he r tractable bal | poi nt pen are not

pr?fﬁﬁbfyh(ﬁsgq I?)9 mimiGan @dJ 8- 1ong as the writing edge

[0k Viihde thki acctdmmﬁtinlgl tuber (indhediglthe atefilt) pngmmrsodatmg the ink
{ e

coRRBFTarh 2T s Rl ARl A

polyarapylenbypalyateylere teaththaiae lmadingion, Hu@ 18] bewmad@épmtmenal

[oﬁ%LhEr‘ﬂhé%f by U&n%%ttF gf)é\%hf c%m%}eﬁt BP&ar‘nél&EgB?ﬁmoﬁo%d body

Includes a ro
asdhe ik qcyggmopgtlwtybggr thedbarist, gfgplqr@@g a qeﬁ*@mlng amount of the ink
caf ®8Sbhfiidgon i n which a back end of the barrel is

royj de fth a rotary nmepbey the writi edge of
0P REthe i hatkle Dreuouiin BOTRE" inofower bisy aictachfors @eporapositon
compbeetdmduriﬂy@fra mchﬁ/ofamenhumptem deQf\/oFahle hhaﬁr el by

%! EhtcMel i eb St TR ARl TR eSS raherar Sl i
pafaditre pofybuteee baotedih, arsoljgomer ded cowhgbmar ofl a-diefimeditnethyl silicone
onlallﬁgthgllsbﬁeﬁ\gl ) ll'c{i'rge Sf#%@raﬂé n{o@?ﬁg ?ﬂ#cule B?H) ){é‘f\ﬁoérg?%%ﬁ@ﬁmcone oil
andffaltm@m%quéned tsicopepharengciuged, and daeres e oy mere thleeeo can be
Co%mgltutlon in which the witing edge of the ref| II
the ballpoint pen is retracted and extruded f

[Ow% I Isoﬂﬁef%ﬁfélﬁlthat pervoiatile dauidyangyqrgthg ghadly) Y%at"e liquid s
thioramea'to mﬁ@guum iBcddng bykkﬂj’dlir@ theajfellipg e@éﬂfrplAsf ihedyelling agent,

SiIE8 {bBss PUTdr e e peRoP LIS FTSBaNt Age Rarelegilsa whose

surfadd hhs beentdieerbar methylahﬁril&a]atrﬁéntt BRringhiunnc silicate 08wéiey mica,

o ehRg s S BRIl EoolHRRLYFRN R B borani
treptmeerthaFdttyi acué upgplat tsedps isueh sl Mmagpegipor steagterecddeum stearate,
al%ﬂﬁlﬂﬁd Mar e%ﬁ& ngn@ngegr%ﬁé)rmb@gzﬁdgﬁé aéorﬂ*o?efé}ﬁ/aracfdh%mlde

r om an ou I nher ace
amide-mogiied Folveliivierss wave hydragenated gastor odddexirin-hasasheompounds

suSHRO Ry 10 d@(&h\ean@wms@w&ea cbm oﬂi%'&bc%rn B?ayeﬁe‘rﬂﬁhh&g
rocessin sing.a drill

a t he
W@?Fﬁ@f‘ﬂ% apih K:Ha%'@vvb%frevent@nm\g@@ar BYK follepenn e above ink
baotese preventidr enerhiberc {ibk Gollder)V\ﬁMa(d@ grolakhe roempbmum may be
co BBl TA"= HERLYR 571 by BRRALERL LI L8 T st
mdl@ii¥idyAs the ball, a super hard alloy, stainless
Exghfslpg ruby, ceramc, resin or rubber ball having a

di ane er of about 0.1 to 3.0 nm preferably 0.15 to
[01205 Gambtimsdionsrad the water-based ink compositions for the ballpoint pen are

shown in the following tables.
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preferably 0.3 to 1.0 mm can be used. [0114] The ink
accommodati ng tube (including the refill)
accomodating the ink conposition and the barrel are
made from thernopl astic resins such as pol yet hyl ene,
pol ypropyl ene, polyethyl ene terephthal ate and nyl on,
[oﬂymnggg1pe made fron1neta| [0115] Further, by using

-~ -~ | Ko ARk D Lk T~ V=N IR V-t )

A l. | allopal CI l. y \JUI VA AV | l. 1 uIIOHuI IIl. T CT UATTOT UL TITTL

nol ded body | as the ink accommodlating tubexatpid he

anmiint f 1 oy v

D

-

Ilbu T CA \.UII’J Q1T U

IIUIIIJCI \I TTIN a ) ]
nposed nai rﬁth,oqf nvol jatl e |4Pd | 300 hardly

barrel , a COl or m’n@”alen‘ai ||; "U abut—e+—tnRe—+h €
be confirnmed. [0116] The i nchba:kﬂI owz2priesention| 5 6
naaudao Ll £ ol 1 A fr o ~ Ao o n
Jeou ' i hd
[

(
C%rl'”gf"?’qné | i qiRed dyd 0117J Speci@d)i ¢al 1y, petroljasan 3.0 | 3.0

[
I
spi ndI e _oi | ,| Biegfgoentdispersian] | (& 0200 (purilfi ed m neral

Seray 'U“"E}P Fab&remn, pol ypyt ene, - a-ol ef i p,
V'gﬁos'fdo ﬁ'n a co-ol i goner of %3 o1 %% i ciéigt 8‘_? 0.5 | 05

ST cone 0| TRolyBRYidRY | PNGRY%I | ST Ticone oi I,
am no- nodi f i |gavespé | comeeoollall (1pol yeo her - nodi f|i ed
silicone oil d-nodi fied sillicgne o}l -ar

D

i ncl uded, anc{ié%@'%‘? rl'ng}écyf@ {)= t hergpfl can be
t er abl

conmbined. [O Jdobooj S pref e that tlhe nonvo| ati

o oD

['iquid and/ orPwar/gylﬁmar dll y volatile lijquid 1s | thickeng
to the suit gqiiYeNp P ddi ng |t he |gel I|i ng agent.
As the gel I| ﬁ?@mo,’gﬁ cgg\lvhose surflat® |has peen
TRjekgRing i ‘Vdr 7go)treatrre , fine|partiicle siljca

whose surf ad@lybra;gllebeenglgaoven a| nmet hyl at/i on |t r eat nent,
al um ni um si I(?V@@ﬂ% smﬂﬂ”ﬁfn ('t ca, |clay-baset?

D

al A vun
< y'\l.’

t hi ckeners s""“‘a"g bent-gai-tie—and—ront-rori-H-gni
lehe .

t he hydr ophahj ereS;e ﬂ%% fiefty acid netal| soapsgo

such as rragnemlaamrs«tefgarsm cal ¢ci um|st earat e,

al uni ni um st|&akeyeroriatdzi nc st earate, trlibenzylidene

sorbi tol , fatCTALI d AHEA® | "8 de- modi f)i ed 150

ol yet hyt ene PgshnattYadlePRIEEIAL €0 tast or_ il
ng; Sé%h n- basdaueoamounds sucH%s$ %%t t42 achdl |d8Rt F 98, | 02

Prasavativel | ul oSeCalbakiceadidconpounds carP-he ®kenpdilf Ped| 03 | 03

[0110Q]l FEurt Materas_t_h_e__;_n_k_bahlzf 630, r@gé\ SR 01 1860 8By 81.0
1y 1 * .

(ink follower), the above ink backflow prevention
menber (ink follower) made fromthe conpositions may
be conmbined with a solid ink backfl ow prevention
menber (ink follower) such as a plastic nolded body.
EXAMPLES [0120] Conbi nations of the water-based ink
conpositions for the ballpoint pen are shown in the
following tables. 17 [0121][ Table 1] Exanple Raw
material Note 1 2 3 4 5 6 Black dye aqueous (1) 30.0
30.0
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Col oring agent solution Red dye (2) 3.0 3.0 3.0 Blue
pi gnent di spersion (3) 20.0 Shear thinning Xant han gum
viscosity-inparting (9) 0.5 0.5 0.5 0.5 0.50.5

Pol yet hyl en

e gl ycol

wei ght 400) Pol yet hyl ene gl yco
m{éﬁ@h@eg] wei ght 20000) Polyethylene

PR WA PN

Al

(average nol ecular (11) 10.0

agent

(aver age nol ecul ar

1 - IR

4

2) 2

fa)

UI ybUI I I_UI y

I U'Jyl CTTC UI

IJIU

o
UN

PUT yTTCd

\J.

)

.

v

kLl
y \ 97 UI
Thi ckeni ng | nhi bitor (average nol ecul ar wwamgd 8750
Pol ypr opyl ene Rgwetdrial( av rofeett-ar—(14)—10-0—wei
ht 200 Polypropylene glywam nonoet dief Gavenage 1 1H)12 13
1.0..0 nala oo 240\ Dalasososinsyr oo llaor o
U U LA YAl b\/ lll. \._l'\.ll LAY A | y I\yP UP]I L& 4 W ey
glycerine (Rugha s T8 161 d nol e%ul 480vei ght 250) | 300
Colotiyrageant mmate esterebased surfactants.§10B.00] Ao
0.2 0.2 0.2 8ue2 0. zigmﬂntesg;vagoiove Carbolijc acid 03
0.-3-0-3 0. 3‘*“39@5"’“Q Vatler §9. 0 B8. 0167 .0 8610 86!0
n U .
VISggirtggmpaTl g gbl)%ﬁ] Fnl-gagll € 2] @(anp.lse OBaNdT@t _66.5a| 05 \IQ)tSe 0.5
12 13 Bl ack |dye Jaguepus sol utlion |(1) B80.0
30.0 30.0 Cdkmwmng agent d e 2 3/0 3.|0 3.0 B
pi gnent ( 3)|ueldone (9 oY o
Polyvinyl alcohol (18) 1.0
Thickening inhibitor Hydroxypropylceliulose (19) 1.0
Carboxymethylcellulose (20) 2.0
Methylcelluiose (21) 0.5
Polyethylene oxide (22) 0.5
Phosphate
Lubricant ester-based (10) | 0.2 0.2 0.2 0.2 0.2 0.2 0.2
surfactant
Carbolic acid 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Water 74.0 | 68.0 | 68.0 | 94.0 | 955 | 91.0 | 685
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di spersion

agent Pol yvi nyl
1.0 Thickening inhibitor

f

al cohol

Shear thinning Xant han gum
viscosity-inparting (9) 0.5 0.5 0.5 0.5 0.5

H d

_pyrrollcone (17) 5.0 5.0 Poly

r oxy

0.
|

ro

5 0.
vin

5
yl

yl cel lulose (19) 1.0 Carboxynethylcellulose (20) 2.0

[o{\g]ha@g@,hl uI ose (21) 0.5 Pol yet hyl ene OXI de (22) 0.

b.acad

L.2.0)

f\

’)

5
2

oot oct or 0 0
rIIUOPIIGLC L IJI I OCArTTt COLU CT Mlo LU \.I.U} U U L .
0.2 0.2 0.2] surfactant Carbolic acid O Em&m& 0.3 0.3
0.3 0.3 0.3 Waweraterid. 0 -68-—4—68-0-94-095-5961+0685
19 [0123] [fjpbl e 3] Exanmee RHM/nmﬁernal tha'm44 i% 20
+6—3++—4+8—49 “;mcie;aémﬁ'c agreads—I—30—0—38-—0
sol ution Coig(,dn gent Red d e 302) 8®0Q 3.0/3.0(3.0
CBbring agEngen R&B@eZO O di seefsion Shear [thlonhiang| 3.0 3.0
Xant han guni &w%cospwvaﬂqurubgg (9) 0.510.5 0.5 0.5
nI:nI:n5d!SD%r.Slpn .. POE
Zggklpndé g ’ %S 300 Tet ged ds ether o5 MgBOPRYAMiths | o5
agni d ) 5.0 PCE 20 sorbitlan Tetrgoleijc acid 5,0
POE 60 sor by ROEL@GPOP(®) | 5 | 54
Tetradecyl ether )
Monopalmitic acid
POE(20)sorbitan | @4 5.0
Tetraoleic acid
POE(60)sorbit (25) 5.0
POE(20)Phytosterol (26) 5.0
Thickening inhibitor | Monostearic  acid
polyethylene (27) 5.0
glycol(25EQ)
ztggrmO)Cety! (28) 20
POE Nonyiphenyl
ether ammonium | (29) 5.0
sulfate
Phosphate
Lubricant ester-based (10 | 0.2 | 0.2 | 0.2 0.2 0.2 0.2 0.2
surfactant
Carbolic acid 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Water 76.0 | 67.0 | 64.0 | 91.0 [ 91.0 | 91.0 | 91.0
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PCE 20) Ph ost er ol

(26) 5.0 Thickening inhibitor

Monost earic acid polyethylene (27) 5.0 glycol (25E0)

POE( 40) Cet v

ammoni um (29) 5.0

[oﬂquagbayt Carbolic

L Lo L) L

AW

(28) 2.0 ethe

acid 0.

r

3

sul f at e Phosphate

PCE Nonyl phenyl

et her

Lubri cant
ester-based (10) 0.2 0.2 0.2 0.2 0.2 0.2 0.2

H w

30.30.30.3

’\f\

val 1 IUUU

[0124] [ Tabl e
4 2.0 Note 2
_2_0 Blue m

l.UU‘-rUUJ.UJ
41 Exanpl e

1 22RFPm@iaD
gnent 6 Pink re

T A Ve B A Y

0.
5
t

Bdmmbon bl ack

Dol

H Nt
NCU 1 IICIIL

Ral |i e4

o
25

IIUIIUUIIC O

coviscosity-im

o T

pﬁgdtﬂaFQnt( 9) 0’ 5

spep 50

t

BB'PQV’@?'}WI ene

gheym@:iem( aver ag

1p.010.0

wei ght 400)

[ILYY iene gl

6.0

nol ecul ar

Pigmephdispergant

ing) ﬂﬁmmoﬂﬂn c

020 | 20

V.S?Séhyymm%%g'ﬂge
agg®l ynmer (113)

LTI

Eﬂ%;?%ng Pol ypr

2.0 (average

gly?olo

Iocg5

0.5
750

h1

Pol ypr opyl en

Thickening inhibitor

ePajletrgiele  glycol
(average molecular
weight 400)

Polyethylene
(average
weight 20000)

glycol
molecular

1.0

Polyethylene
glycol/Polypropyiene
glycol block polymer
(average molecular
weight 8750)

2.0

Polypropylene
(average
weight 200)

glycol
molecular

10.0 | 10.0

lonic substance

Sodium salt of
naphthalenesulfonic
acid formalin

condensate

2.0

4.0

Potassium chloride

5.0

salt
of
acid

Ammonium
aqueous  solution
styrene-acrylic
copolymer

20.0 | 20.0

Lubricant

Phosphate ester-based
surfactant

0.2

0.2

0.2 0.2 0.2

Preservative

Carbolic acid

0.3

0.3

0.3 0.3 0.3

Water

80.0

92.0

89.0 | 65.0 | 63.0
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(aver age nol ecul ar
salt of naphthal enesul fonic (31) 2.0 4.0
formalin condensate

chloride 5.0 Amonium salt aqueous solution of (32)

20.0 20.0

Water 80.0 92
Exanpl e Raw
thernally 10.

faNli e

styrene-acrylic acid copol yner
[oPrBs)gRbatg ester - based (10) surfactant 0.2 0.2 0.2 O 2
—O0—2—Preservat-

f\’\

Lubri cant

(14) 10.0 10.0 weight 200) Sodium
acid
| oni ¢ substance Pot assi um

LA~ LﬂIUUIIb aquU\)

21 [0125] o

2.0.---20
T LU J U

ng;teang aﬁt
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mat er iRay mietied 26
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n(%ol or-t

hRRr-&@aRe8dBRMe

ot

Shear

l. IICI LI

1 n

P

i'Scosi ty
Dnl yet h\/I ene

-Revgpaible | NQ (ﬁ)arm@l]yu
rﬂomﬁ@hlangeahbanmmm B 1

0.5
2) .1

0,5
0_1

AP-Ag
0.5
0 n

Moo

V'SE%Q% r%gﬁbl o

PS4 ene gl yo
ck polymer (averag

i

Olo\pY Opy
hj cker

I
i Ng

[®)

0.5

nol ecul ar wei
mol ecul ar wei

Thickening inhibitor

gholyeiBy &0 glyED (ay@ade(]

ghalecligraleight@0epo) 20

0

“Polyethylerle
glycol/Polypropylene  glycol
block  polymer (average
molecular weight 8750)

(13)

g/(lﬂsnle 1%|

2.0

Polypropylene glycol
(average molecular weight
200)

10.0

Polyoxypropylated glycerine
{(average molecular weight
250)

15.0

lonic substance

Sodium salt of
naphthalenesulfonic acid
formalin condensate

3.0

3.0

Ammonium salt aqueous
solution of styrene-acrylic
acid copolymer

16.1

Agueous solution of disodium
dodecyldiphenyl ether
disulfonate

6.4

Aqueous solution of sodium
dioctylsulfosuccinate

7.1

Lubricant

Phosphate ester-based
surfactant

0.2

0.2

0.2

0.2

0.2

Preservative

Carbolic acid

0.3

0.3

0.3

0.3

0.3

Water

85.0

71.9

80.6

71.9

71.0
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Pol yoxypr opyl ated gl yceri ne (average nol ecul ar wei ght
(16) 15.0 250) Sodium salt of naphthal enesul fonic
acid (31) 3.0 3.0 formalin condensate Ammoni um salt
aqueous solution of styrene-acrylic (32) 16.1 1lonic
substance acid copol yner Aqueous sol ution of disodi um
[Oggﬁﬁgmg@!phenyl ether (33) 6.4 disulfonate Aqueous

Setut-eR—ef—seaum{(34—F—1—doeect
Lubri cant Phagsphat e ester-based (1D) 0.2 O i?xa&pla 0.2
0.2 surfactant Presefaili ve Garboli-c—aci-d .3 0,3

0.3 0.3 Wter 85.0 71.9 80. 6m%1 9&71.@2 22%[0126] 35
22

rTa|n| e 61 l:v"rm| Fa D '| “., Fal '21 S 93 3/| 20
i A bomblack o b L 20  elrf

Car bon bl ack =73 t Cot-ot 519 agent ge pt At5
Colpring aggne plgrﬁnk%gginz 0 Pink r&% partﬁbie 40/) 6.0

Pi gnent di spersandsiniBaliceyin T frogbidone |8 2.0 2.0 2.0 6.0
Pigmeq) dSpssent t hilifalvyity! oYaelitergn gum BV sdsilt 90 et tli A

n Q'WU@‘XGm§m®P@ 0.5 0.5| Pol lyvinyl ry|ralildone
V'S%iyﬁ‘%ag‘ ! Thi ckeni ng i nhi bi toor | P& yvP.Ay| & coBél | 0.5
(18) 0.5 O 7 Carbo neth (cellul ose| (20) 1.0] Sodi um

sal t of napht/ralvenesyudlifiomi ¢ _aci (@) (B0 3 853 Q _7.1059

Thickening inhibitor Polyvinyl alcohol (18) . 0.7
Carboxymethylcellulose (20) 1.0
Sodium salt of
naphthalenesulfonic  acid | (31) 3.0 3.0 7.0 7.0

formalin condensate

lonic substance -
Ammonium salt aqueous

solution of styrene-acrylic | (32) 10.0
acid copolymer

Phosphate ester-based

Lubricant surfactant (10) 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
Water 87.0 | 91.5 | 87.0 | 80.0 | 85.3
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loni ¢ substance formalin condensate Ammbpni um sal t

aqueous sol ution of styrene-acrylic (32) 10.0
Lubri cant Phosphate ester-based (10) 0.2 0.2

copol ymer
0.2 0.20.2

[o{éﬂ[%z&)l{ﬁ?b' e

acid

surfactant Preservative Carbolic acid 0.3
0.3 0.3 0.3 0.3 Water 87.0 91.5 87.0 80.0 85.3 23
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t hi nni ng Xant/ han gun1viscosityNM amiing7(9)3®.5:@.5 40
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Cbgﬁﬁgﬁ reth (cel | ul ose (20 .0 Poetassium ¢chlorjide 1.0
$i um sorl Batesit®, 0 %mau,m sal§ of [loni¢ substance
naphthalenesuPWﬁﬁT%@%%PdWT@T) 7.0 fornaI||188nd€H§1ﬂ80
Shé—"g.ﬂucuua thimBl 'X%tha‘rf' ,Hl sodi-umdoded yl ch pncn VA \oo) 106
visdodity8mpzgtinger ¢ ilsulfonate Lubrijcagt |RhoSpbate o5 | 05 | 05
ag@éter-based <urfactanﬁ (10) O % P 2 0.12 0.2 0.2
Preseryv |ve igeed 0. 306 3 $03 80310 3 | Water
Thlé@nlﬁg @rib lcghol A "~ (18) 0.7 0.7
‘Carbdxyrheﬂ'ﬂyl’celfulose (20) 1.0
Potassium chloride 1.0
Potassium sorbate 2.0
Sodium salt of
lonic substance naphthalenesulfonic acid (81) 7.0
formalin condensate
Aqueous solution of
disodium dodecyldiphenyl | (33) 106 | 12.8
ether disulfonate
. Phosphate ester-based
Lubricant surfactant (10) 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
Water 83.0 | 820 | 813 | 77.7 | 75.2
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24 [0128] [Table 8] Exanple

43 44 45 Carbon black (4) 2.0 2.0 Coloring agent

Raw mat eri al

Note 41 42

Red

pigment (5) 2.0 Blue pignent 6 2.0 Pink resin particle
(7) 6.0 Pignment dispersant Pyvin |
2.0 2.0 2.0 Shear thinning Xanthan gum

rrolidone 8 2.0

' kigy-i npartin 9) 0.5 0.50.50.50.5 ascent
[O?-/\m@\bm/ fr‘r\p'l'n{- L ngr\g\\ll) LD 2 N ot hor  Abhaonooal 3 o
l\.L\LU}I\./I\U} IL;I.IS.AML;\J]! \L\J} \J-U A\ S p | IVUIIUPMI EIII.I\J
acid (24) 5.0 Thickening inhibifor PCE Zasms bitan
Tetraol ei c agi d (RE)mderi@ POE—60serbit—ROE4p—Cet—l
ether (28) 2.10 2.0 Sodi um salde pfatnaptzt hakenesul floms c
(31) 3 n. 2.0 ﬂ%i d f oarimnml 1 nnr}d%%n it o Dot .o :~2i L
) « U Je U T .\Jbll LY ) LI ) 4 T 'l :J.all. A>3 LEAA B %14 |'ou|| T
chloride 3.0 gégo%meag?ubbt dllbc\(g?\ll oty Satt—agteoys
CoLEIP BN of STRcelaRemCT Y11 T agd) d| (32) 1370z 5cpol mer
_Pol ycar boxyl i|®iracdsd perygee _sodi mn pgueous (|135) [12. 0| 6.0
Piggept dispesgant_ulriFebivity! IPHeldeiat ¢ ¢t pROhaPe [s&Pf acdtfant
32 gg‘g)' Qaé‘%h'm'r@ gy mg 2 pr e:?ggr vgtSi Jeo_fCarggl %;aci ds
agbhid 0-3°6.3 0.3 0.3 Water 890 B7.0/87.Q 80.p 79./0"
Et(gsr(ZO)POP(S)TetradecyI (23) 3.0
Monopalmitic acid
Thickening inhibitor POE(20)sorbitan (24) 5.0
Tetraoleic acid
POE(60)sorbit (25) 50
POE(40)Cetyl ether (28) 20 | 20
Sodium salt of
naphthalenesulfonic
acid formalin (81) ] 3.0 3.0
condensate
Potassium chloride 3.0
lonic substance Ammonium . salt
aqueous  solution of (32) 13.0
styrene-acrylic acid '
copolymer
Polycarboxylic acid type
sodium aqueous | (35) 12.0
solution
Lubricant Enosphate esterbased | (1) | 0.2 | 02 | 02 | 02 | 02
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
Water 89.0 | 87.0 | 87.0 | 80.0 | 79.0
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25 [0129] [Table 9] Exanple
48 49 50 Reversible thermally col or-changeabl e
pi gnment 10.0 10.0 Coloring agent A Reversible
thermal |y col or-changeabl e pignent 10.0 10.0 10.0 B
Shear thinning Xanthan gum viscosity-inparting (9) 0.5

Raw mat eri al

Note 46 47

[002@ [’ﬁbb’ﬁaé] 5 0.5 agent PCE (20) PCP (6) Tetradecyl (23)
et-her—h \,r\culug Hh-bt-or—Fetraotete—actd (25)
5.0 PCE 60 orbit POE( 40) Cetyl etjher (28)E@nfe
PGE( 20) Phyt oster ORaV(‘ﬁ€§r'35 0 5-6 Pot-asstumiodirde——06
Sodi um sal t Jf I onl c subst anceNstaghthal enesulsf ondc | 50
HEEPS W Ao W T Y - ndaodc.at RDat PSP =
avl u (v1) . rsé l | Of II(EH TITaCcTfSac c 1T Ot SO orrt
sorbate 5.0 ﬁrc ﬁ@;a |ga§£m%osphat1qoes{o_e,r-based (10)
Cogn%age,g 0.2 DA surfactant Prleserjvatipye
rbolic a,ﬁﬂ/e'@'bls 0.3t@myly | 0.3 0.3 Water
79 0 79.0 79 @"’gﬂ‘abgea% T@m%] [ Tall e 10] Cohop%u é?PveW’
ShEF APt EminAgY REsteh fid Note T 27345 6 7 PBtack dys
;gg‘?mmmmg © |05 | 05| 05| 05| 05
gtggr(zo)POP(G)TetradecyI (23) 3.0
Thickening inhibitor | pog(ao)sorbi acid | (25) 5.0
POE(40)Cetyl ether (28) 2.0
POE(20)Phytosterol (26) 5.0 5.0
Potassium iodide 7.0
Sodium salt of
lonic substance naphthalenesulfonic  acid | (31) 5.0 5.0
formalin condensate
Potassium sorbate 5.0 7.0
. Phosphate ester-based
Lubricant surfactant (10) 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
Water 78.0 | 79.0 | 79.0 | 79.0 | 80.0
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solution (1) 30.0 30.0 Coloring agent Red dye (2) 3.0
3.0 3.0 3.0 Blue pignent (3) 20.0 dispersion Shear
t hi nni ng Xant han gum vi scosity-inparting (9) 0.5 0.5
0.5 0.5 0.50.50.5 agent Aycerine 10.0 Ethylene i
col 10.0 Diethylene glycol 10.0 Pro Ilene col 10.0
[oﬁ;oﬂgrguslglmpone 10 0 N-l\/bt hyI 2_U noI | done 10.0

LJCbO.gI VAR yl \\)U} L. U IIUIIUI ut cu. < I_IIUO[JIIO.L <

Lubri cant ester-based (10) O. 2_ 0. 2 0. ZoBpdtate xa®p2 0. 2

surfactant PBredt@watdisgie Carbe i-eh0-—376-—376-376-3
O 3 Water 69. O 59 0 59. ()Nat@ 0186.0286 @}9440 27 6 7

QAdl LT aolal

(¢4
C)

P +
fred-e—at—Not

LUJ.\.)J.J L 1Al T l. I VC U\GII’J \vy
8 9 10 11 12 i% oﬁwﬁ%‘&fg @ Car bon%l p2d0 Red i nment 5
CoRiy aBbrtie nenftRdd dge O Pink [resiln particle 7[®.00] 3.0 | 30 | 3.0
Reversi bl e Qdiler i ng righertimags| i agent cpl or r changeahl e
q'lﬁrp'%r PN A Davarci Hl o t hor IRV
MH% t‘ﬁé'n‘guﬁl\ T\ VTT"OT 11T TTTCTT LI~ 4 |
viscosity-imparting 9) 0.5 05 | 05 0.5 0.5 0.5 0.5
agent
Glycerine 10.0
Ethylene glycol 10.0
Diethylene glycol 10.0
Propylene glycol 10.0
2-Pyrrolidone 10.0
N-Methyl-2-pyrrolidone 10.0
Decaglyceryl
monolaurate (30) 20
Phosphate
Lubricant ester-based (10y | 0.2 0.2 0.2 0.2 0.2 0.2 0.2
surfactant
Preservative Carbolic acid 0.3 0.3 0.3 03 0.3 0.3 0.3
Water 69.0 | 59.0 | 59.0 | 86.0 | 86.0 | 86.0 | 94.0
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col or-changeabl e 10.0 10.0 pignment B Pignent Pol yvi nyl
(8 2.0 2.0 2.0 2.0 dispersant
t hi nni ng vi scosity-

Xant han gum

0.50.50.50.50.5
(aver age nol ecul ar
[OR]reblayiiEne gl yco

gl ycol

(average nol ecul ar

_pyrrolidone Shear

(9) 0.5 0.50.50.5
i mparting agent Pol yethyl ene
(11) 10.0 weight 400)
(12) 1.0 1.0

wel ght 20000 Pol'yethylerje glycol/polypropyl ene
gl ycol block polymer (13) 2.0 2.0 THWPREWERF PEver age
mol ecul ar THHM BT Eor w@hcnt 750) P0|yprcaé%ene grycal
(average (14) 10.0 20.0 |1¢. 0 °ml &ul & ght® 2004 | 15 | 16
POl yOXY PE&AEAlInaEE d I §: TP peE (aver agesgrol ecdr ar |Wel gnt
(16) 15| Bed @®bB)t Phosplsatije Lubeijcant] ester - based (10)
0.2 0.2/ Buspigmept 9_2 1062 10. 2 102 102® | surfactlant
Preserv g'nkfésg'rﬁ@m'ﬂ'-c<7écid 2030309930393
(Sible
coldrirg 0. 3¢ &g 85.1 |94. ( 93.0 5.0 §3.0(88.0 87..0 79.0
agdh4. 0 28co[o® lddablle 14] Canparlati Ve Bxanpl|d® RGO
mat er i alpigmentA
Reversible
thermally
color-changeable 10.0 ) 10.0
pigment B
Pigment Polyvinyl
dispersant pyrrolidone (@) 20 120120720
Shear Xanthan gum
thinning
viscosity- (9) 050505 |05 )]05 )05 )| 05| 05 0.5
imparting
agent
Polyethylene glycol
(average molecular | (11) | 10.0
weight 400)
Polyethylene glycol
{average molecular | (12) 1.0 1.0
weight 20000)
Polyethylene
glycol/polypropylene
) _ glycol block polymer | (13) 2.0 2.0
Thickening (average molecular
inhibitor weight 8750)
Polypropylene
glycol (average
molecular ~ weight (14) 10.0 | 10.0 10.0
200)
Polyoxypropylated
glycerine (average
molecular  weight | (16) 15.0
250)
Phosphate
Lubricant ester-based (10) { 02 | 02 | 02| 02| 02} 02| 02| 02 0.2
surfactant
Preservative Carbolic acid 02 | 03 ]03]03] 038 03 | 03 | 0.3 0.3
Water 85.1 | 94.0 | 93.0 | 85.0 | 83.0 | 88.0 | 87.0 | 79.0 | 74.0
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Note 17 18 19 20 21 22 23 Carbon black J4~_

2.0 Red

pignent 5 2,0 Blue pignent 6 2.0 Pink resin particle 7
6.0 Coloring agent Reversible thermally
col or-changeabl e 10.0 pignment A Reversible thermally
col or-changeabl e 10.0 10.0

[01:!;23‘»[@@(5@6}@} PoI yV| nyI pyrroli done (8) 2 0 2. O 2.0

_RgMent B Pi gnent

Ullbul I. III IIIII Ily I\ulll. Ilull 3MIII VITOUUOT I.y I II’JMI l.I Ily HL’IIL
(9) 0.5 0.5 0.50.50.50.50Q.5 PoI y VGamphraiyy Exadlpiedone
17 5.0 5. 0| Thi Rdkemitaig i nhi-bitjer—Pelyvinyl—alcohel—18
O 5 0.7 0.7 Carbo neth Ic@bkLIose 23 1. 091 o | 2f 22 | 23
vl ot Dhocrnhat o 10019 o) . 0.2 0..2.0.2:0.9
EbiH-eaRt 1 Carbbnblack  ~~ 7 (4 "‘2.t5 TERAGR NN DS
ester- baseuREdJM,ﬁbhf ant— T rFEFyerva |2v§ Carpprrcractd
0.3 0.3 0. 3BlUepgens 0. 3 0.@ [Vater 90.10284/ 5 94.0 92.3
84.0 88. 3 88inWresidParfic®@133] [ ol e 18] Cdnpar awiove
Cokxarpire RaReveeiber itedmdpi e 24 25 26 27 28 R9 30 31|32
Car bon bla(gm%a??@myeo Red pilgnent 5 2.0 Bl ue pi'§fent
6 2.0 Pi nk[ReRIsBePanddaie (-1 60 Reversibte
Col ori ng agesdr-ctdngsamal | y|10. ¢ 10. 0 cal or-changeabljeo.o | 10.0
pigment A | ReypetBi bl e
Pigment dispersant | Polyvinyi pyrrolidone (8) 2.0 2.0 2.0
Shear thinning | Xanthan gum
viscosity-impartin
agont y-Imparting © | 05 | 05 | 05 | 05| 05 | 05| 05
Polyvinyl pyrrolidone (17) 5.0 5.0
Thickening inhibitor | Polyvinyl alcohol (18) 0.5 0.7 0.7
Carboxymethylcellulose (20) 1.0 1.0
Lubricant ggt‘;srf’bhaas‘:d surfactant | 19 | 02 | 02 | 02 | 02 | 02 | 02 | 02
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Water 90.0 | 945 | 94.0 | 92.3 | 84.0 | 88.3 | 88.0
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thermal |y

Pi gnent di spersant

col or-changeabl e 10.0 10.0 pignent B

Pol yvi nyl

(8) 2.0 2.0 2.0 2.0

Shear thinning Xant han gum vi scosity-inparting (9) 0.5
0.50.50.50.50.50.50.50.5

3.0 3.0 Tetradecyl

et her

(23) Monopal mtic

_agent POE(20) POP( 6)

acid (24)
ofgg])[ratagﬁzgﬁo sorbltan Tetraoleic acid (25) 5.0 5.0

IIII br\CIIIIIJ IIIIII UILUI l‘kA: UU S Ul Ull. I ) wtyl CLIICI
(28) 2.0 2.0 2.0 ether POE(20) PhthosbmhoéExa(anS) 5.0
Phosphat e| Raymeeait rest¢r-based(10)—1o 202
0.2 0.20 2 0.2 0. 2 Mtefa?ﬂt anas_ P¥69<e2Nclt2&/e= i{Sar bagl i c31 | 32
acto—6—3 ST 7 F10—370 :.:_ OJN:aLc. 926
90.0 90.0 %f‘bmi 0 c6€5)\yj :2 OB 08 20 [0134]
Contents OBusBgredt al § (N the tableso are described in
conj unct i Rinkesimpatisteed(”) hunbers. |[0135] (1180 Bran
name: Wt ﬁe"Bisﬁl?k 100- L, |dye |content |20%|supplied by
Colofgiageit  Chei, ,%InggagygLstrl es Co., |Ltd|, (2) Bramo|nape:
Phl oxi ne >pi§mdnm Aiz¢n Co., Ltd., (3) Brand nanej
Sandye SupBeveBlbige GLL., pilgnment content: 22% |suppli ed
by Sanyo| C8IM8Y werks Ltd.) (4) € 1. |pignent |black 7| 100 | 100
(5) C.|. phighEn 1ed|254| (6) C . pigment blue 15:3
(7). Bran v EpOcCOl Qr [FP-10. su ifed by Nippor
Plgnéwéﬁ&%%ntdﬁym&ed?. (8) 20 | 20 pzod 2.0 y PP
Shear thinning Xanthan gum
viscosity-imparting 9) 05 { 05| 05 |05 |05} 05| 05 05 0.5
agent
POE(20)POP(6)
Tetradecyl ether (23) ] 3.0 3.0
Monopalmitic
acid (24) 5.0
POE(20)sorbitan
Tetraoleic  acid
. 25 5.0 5.0
Thickening inhibitor | POE(B0)sorbit (29)
;(gfr(‘*o)cety' (28) 20 | 20 2.0
POE(20)
Phytosterol
(26) 5.0
Phosphate
Lubricant ester-based (10} 0.2 { 02 | 02 | 02 | 02| 02| 02 02| 02
surfactant
Preservative Carbolic acid 03 | 03103 0303 |]03]03]|03] 03
Water 92.0 [ 90.0 | 90.0 | 93.0 | 91.0 | 86.0 | 84.0 | 84.0 | 87.0

[0134] Contents of materials in

numbers.

the tables are described in conjunction with noted

[0135] (1) Brand name: Water Black 100-L, dye content 20% supplied by Orient
Chemical Industries Co., Ltd.,

(2) Brand name: Phloxine supplied by Aizen Co., Ltd.,

(3) Brand name: Sandye Super Blue GLL, pigment content: 22%, supplied by
Sanyo Color Works Ltd.)

(4) C.I.
5) C.I.

(5)
(6)
(7)
(8)
(9)

pigment black 7
pigment red 254

6) C.l. pigment blue 15:3
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Brand name: Epocolor FP-10 supplied by Nippon Shokubai Co., Ltd.,
8) Brand name: Luvitec K-30 supplied by BASF
9) Brand name: Kelzan supplied by Sansho Co., Ltd.,




(8) Brand nane: Luvitec K-30 supplied by BASF (9)
Brand nane: Kel zan supplied by Sansho Co., Ltd., 30
(10) Brand nane: Prisurf MO08B, ethanol anmine salt of
pol yoxyet hyl ene octyl ether phosphate ester, supplied
by Daiichi Kogyo Seiyaku Co., Ltd., (11) Brand nane:

PEG4Q@O SB‘@@H'@%@Pr@@ﬂ%d@@@%hldﬁﬁ&%éﬁ bEPo C%biﬂzthylene octyl
Br and name anyo Chem cal

00 s
etk ahosios o9ier Suppleg pYyDAIP S Ko e ok Aol b G
suppl(iv®Brhyd SanyoP KRS0 gqunwdwstahycesrue:htcat |nduétﬁéé Ltd.,

:3:]333 é}atfggnd ﬁg@g' I-Y’EEEQ)&;&)B{ UD ed bXWe%%ﬁlc% ?rles Ltd.,

suppl(iBdBrbyd Bamyg oNEmeotiREads Blmbllsd by Sanyd Clemica( h@ystries, Ltd.,
Br and )N ARB! S i BPQOUABIAL, Sl SANG AGHA Rhles, L,
suppl(1®dBrand pase: Neweol LBtQﬁ SUP(M@ bBEany Gaemicaldofisives, Ltd.,
CK:E 0@1@)@95&1 ﬁQmQYS:MrfBPGp M@Eﬁé&b@@ﬁ%@emk&%&k’iﬁes Ltd.,

Brand nane: I e Ni ppon

Soda t7d Brap_ aame(lgmtegf(awosquh@ b\(‘ﬁﬁﬁgg'éﬁafsﬂ dsuppl i ed

by Dfew CBian{aghie: SBbhRIREI KP-06 bligblied b(yZmbppBﬁ tHY®BEChemical
(%/é r 15 suppl i ed by Shin-Etsu Chem cal
In Ysyy | o (

Brand nanme: Al kox R-400 supplied by l\/bl sel
Chem ma)IBrhM)d ksmet [HPC-SL(pplidt anNippamSod2EN- 4620

nane. é@% o Do elne) ShistedRa i@l SE co. L.
(25) B ddvanch name: \bar dB0SMuBpLpp iy ShikkdsCBbeintal €o., Ltd.,
mem(ééazl(bra?}ogg’ﬁ% ﬁk&{‘ﬁ 4?9%%?1%?@%2&%§% %W%&%Fl ed
by NERErandrasa; %Efdzélﬁigomphed by Milkoge graicals ., Ltd
B an %gggmh?féngy 1%3%%*9'8%'5@ 3 e a0
ra

S nd namg: GO-4e9PurpY Nighe Chemicas Gor kid
s(lj:ogl (263 Brawyd Naqum@emsapb@d@q Nikkd dh?m(calb)&Bf lﬁﬂg ;

1 0ONn ran
nane 275 ferBe e bl ERIERE gw'@% SZabithi o0
by BASH, Bré@BmarBeand 403 Keupp@dfBNikkd ChamtcalseCo., Ltd.,
'(2%?%9%? nd e Wil ALY BRI RS A 1.
suppl3Q@&#rayd rame: lyna11~L awplied by I\Bﬂ@r@hemn@ls oerhid.,
EP (a$t)ip¢&nd H&h@%&ﬂél P@él@ph@& Bplma%d:mor'éﬁ&n

Corporatlon A. Preparation i nk osi tion The ink
o) Brahnate Eoaal 6b) GRHVIBRISAICH PU.S AbeHDICE AT
prep&@3xdBrand name: Dowfax 2A1 (active ingredient 47%) supplied by the Dow
Chemical Company,
(34) Brand name: Pelex OT-P (active ingredient 70%) supplied by Kao
Corporation,
(85) Brand name: Demol EP (active ingredient 25%) supplied by Kao
Corporation.
A. Preparation of ink composition
The ink compositions in Examples and Comparative Examples were prepared
by 1) stirring respective ingredients in the formulation displayed in tables in a mixer for
one hour while heating at 60°C followed by cooling and filtrating the mixture when the
dye was used as the coloring agent or 2) mixing the respective ingredients in the
formulation and stirring the mixture for one hour when the pigment was used as the
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by 1) stirring respective ingredients in the

formul ation displayed in tables in a mxer for one
hour while heating at 60C foll owed by cooling and
filtrating the m xture when the dye was used as the
coloring agent or 2) mxing the respective ingredients

colld?mbba@entf ormul ation and stirring the m xture for one
31 calo

Og:geiﬁpe rFYﬁ[@EF tﬁﬁ&%@&@%@%ﬁ@%ﬁ@fﬁ%?@s in the tabkraé n%re prepared
byabé tollowitgnpetablie pi gments in the tables were pr epar ed

i t hod. 137 t
0¥ P Tonsra P Pk o R Rl R P Bl s
r everﬁsne!yere:bﬂmmenaalIy;codzxubbangﬁw)mge:ambcmutmomomplosed)nf (@) 2.0 parts
f
ofCOJ"’glokg %E] '(a(fln% r%xgo ﬁ% XQ FS]W gtrm ? moptlzyim dolp: GI Y54 az?%hthahde
as| |aﬁ1dcﬂl%cirsn;ﬂommgaz@mmaelmlég QLgaale eqoetptorlo% db)na&@ngarts of
1 mals@t n@&wpﬂehm QEIABI L5 6R TBRQUHRH, a&c@btug QorHBBLtjrﬁi @hd (c) 50.0

roxypnen decane as an ectron
Pagéc%gwff?ga%%ﬁpqﬁww%‘emthsba@a isarian Brediugymhich contro"ed a
commbvérobm@zmbawpbewlatdwd \ﬁés Aisk6e1asd luamorﬁﬁwwmzevwéaﬁhg the

[ 1.ed ti
e ARG wnR ig i She B SR SmpSte e e SRR A fars of
ethyd hoetateras walidiliinchatédal® hadhesn ofixedt wmbmalsif&d@mﬂﬂﬁp@rsed in an
aq%?\%oééf m;?rnha%d/?)é&}ﬁﬁ rlta?cg%l to%% fén;%?clxeré@g %ﬁl&Weé? gteé\ stirred
ati7A°Gifor abgutons hewl aubhsequeritlyS246 palty \off Mwltereslotmlmahmatlc modified
anﬂ%ﬁlefé @%d&’él@@d@é&the\%\b%n&\@ﬁﬁllr:b h%ﬂi Rk 'ré:sruﬁﬁgg fd'i’stpek(?&\ was kept

for about oné hour subsequen

at gdiasid epIngmterenf Y8iGand %@nw@xy SHirecer wbed gheurade loptain a
sugsiiebntdiereiérsini th@rnﬁllyrcblo%harﬁ'éébfe heighest.ti ng

si on erature of 90C
o8 il e eiae) (heBheinf salir shisabte BIoRR Wit Ralated rfrom the
suspess®ns by nce)ftnfagaitiime i ditain tther revklgble Oth@fmzﬂlvati@@ﬁaﬁﬁgeable

o 0 TR LS ABE Bloe ot coment o,

averagp eagicerdidyeeerst utm)‘ ugation to obtain the reversible

[Oﬁ@ﬁ"l’ﬂ@lré\%’er&B’eQE SN IR lcﬁ?né’éa%FEepgg nmoé{ﬁfng%%r I change

rom a I ue'color to co ess (so con ent:
be@@%r whigh: bagen fradevetdnea diugnesiasrfrond 6/§ wHed1®9edTham a colorless

staﬁ@\é&hﬁ)lnt@b 2 SI@@EHBF Eé(mEI@{eW aﬁﬁa@gwgﬁ?ﬂﬁﬁﬁ ctﬁor from at 56°C

|teg a col or change ° behavi or
wh 8@ o1 tfis %361180@4 FRPIEteMosh C@'@br%aewwcalorless at 70°C.

Thsaiowrlcea:sge ISéHalvRr cemblbblré@ddacd@ r@pea&@bl r conpletely at
se color froma when heat ed

OB T RSB el S iAo P B R UmaNGA Wes Bevlgads 2°C or
belowl ioabeswedd c@Dpletel Hewelaotaor, anhraumj diretlrna\domrmg agést. be

013 P PR EoR PRRL S el Ml i B ahGeiE b BbRAL RS Do o

was coo bel ow
in a&véﬁY@@h'@ th@rfpailbft eblpr- dl@a@eeplecolgmqnt aB d(solie dcomtent: 60%,

avérE&e Cp%lr’ﬁ?:r d '&%n?éi&”tz HH@%S&E&@P%QE&%HQQ& flroﬁY%r ﬁlh?& Rolor to

her mal col or abl e
co PH%%SM% th%'BP%m'@ﬁéﬁg@aMYeaﬁa'ﬂgh% rRvepsile arqrma&soml@rncthangeable
p:gﬁﬁ% AaV@kc’w)e Breut t ke e|n jcangpt €a) vdd M2AFEd CR O5.oVWasirts of
2. (SRS o R R n B R e O arane.
chloroanilino uyammo luorane, the ingredient (b) was changed to 5.0
parts of  2,2-bis(4-hydroxyphenyl)hexafluoropropane and 10.0 parts of
1,1-bis(4-hydroxyphenyl)n-decane and the ingredient (c) was changed to 50.0 parts of

capric acid-4-benzyloxyphenylethyl.
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colorl ess was obtained in the sane way as in the
reversible thermally col or-changeabl e pignent A
except that the ingredient (a) was changed to 5.0
parts of

2 (2-chl oroani i no)-6-di-n-butyl am nof | uorane, the

"l‘ﬁ@'r&l‘&rs&l@)théﬁ%”? Q@B%ﬁiaﬂg‘éaﬁle%grﬁérﬁttﬁekﬁlblted the color change
gdr%d:?/ hen;l%}%‘hexafl yor opropane and 10.0

beﬁav'%waéh bggan toffevelepiafirckGAni diap ¥ 4r when seolgh fromm colorless
stategexiibitetta Hlaok ot dbhﬁill éjﬁd at @250, &hdseda tofloseCdmri lfr@m at 32°C

ci - benzyl.oxyphenyl et e r eve oG
oS5l FREY YR Sl o 67 b R 4Sllt & s
Thistaer ahange behddidraeiubrbenepoidubetmpeaiedyevel op a bl ack

f

[OPAP%]]GIrhe rregg?mbg'ﬁ“’gh%g& g@Bngjar\gE?ﬁ]e&érﬁéﬁ é%vcéssano?l%g gjanzz C or
belay inciyaest tercommigielidessiop colneang dged as thegrplariigsgeniat e

and @ iRb&iodl of bhMsdintpehor to becone colorless at 58C
This col or change behaV|or coul d be reproduced

repe M@@I@lnk[@ggrgfno@m@qtgpg? Qi thres typp@rfﬁhqa refill, in which a stainless
sté‘éﬂtlpfsuﬁb@ﬂﬂ@%k&ﬁ HHVEHEEA Uiakh at&SofaR® Inffl, 0.2 mAZ8 ®F mm had been

n ance to t el develop col or, and used
f"‘sg"}%e %Q:ﬂa%rq PIBe DA rO?TE'DS %Pfe@ﬁr bal | poi nt pen
OMAII] tAn|dl es ishewabelomredett inkgaccomendafing mbea/vasya%géabwna the ink
t sy
cofsiobhin et Eafell B opSiBaralie Ykl SR QbR angoiion
Préxeation friexdgr vas @herged @y plackgpilgse trmdeack |eochsml|é ofiresink to obtain
a RfiERAL iRk A‘ﬂg edth rénp\)()%s m@brﬁWrﬂq@@ﬁ%bé}kel to prepare each

accommo at| ng tube was charge
of thenfplwing BAllRGINt PEH Witk AAFPET SRclTstigatakte Ralipeibpg.- e,
[Oﬁﬂﬂkébm;iohﬂfpeﬂsmﬁléﬁb G p)r>event| on rrenber vvas char ged

cI ose_to
obt ARFOES G Er@wmssﬁatmw 190,52 1ndD WA PR 39, 42
and&s i ncorporated in a barrel to prepare each of the

ot r SRR b EPRiblesr T ¥ 4 B 2el e A e s wi i

cap @FF@ 0.4yom1) Ekamples 21 ndn Exdaﬁzpléles 1to3, 7to9,

13 t ;I@ai%fv @g(gnégesés 4,a8d 33, 42 and 43 Conparative

and O 18 and 19, 25 and 26 2)
For @ EOFnWE%”aané@nMES 2410 3RBER0,37444 Gofparati ve

Exampies (fbméh?atuv%‘l—:@np?@éﬁﬂoﬁmgb EH@PR] B0 1O 28, 35
to 37._ 44 to 47 Ink 1 n E_pgaralve Exarrples 11 to 14,

20 arifevactable bapaitt perrdFiGagiabl e bal | poi nt pens (FI G
2)> 1) F&100.4 Onrft n’@x@h@l&'ﬁé 6+10@ 62, lot2p 12, 17 to 20

oA B TP 680 Do o ve BT 557
and 26For227amd 2E&Exadpleardd &3 30, 38 to 40, 48 to 50

Comparative Examples 15 and 16, 22 and 23, 31 and 32

Handwriting obtained by writing using a ballpoint pen accommodating the ink
composition using the reversible thermally color-changeable pigment as the coloring
agent can vanish using a rubbing tool such as a rubber made from SEBS.

C. The following dry up study was conducted for each ballpoint pen prepared
above. At the same time, a change rate (x) of 40% evaporation viscosity was
measured for each ink composition in Examples and Comparative Examples.

[0146] <Dry up resistance study>

1) Ambient temperature atmosphere: The ballpoint pens with a cap and
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Handw i ting obtained by witing using a ball point pen
accommodating the ink conposition using.the

reversi ble thermally col or-changeabl e pi gnment as the
coloring agent can vanish using a rubbing tool such
as a rubber made from SEBS. C. The follow ng dry up

refhdishle %ﬁp&&%@ﬁ@ﬁxérﬁble@ﬂ% %%Hdﬂ%rﬂbarﬁ% Ekeﬁﬁ@é@d to 7 were
above. the sane tine, a change rate

'efé@%ﬁanﬁt'ﬂcﬁﬁ‘ \?V%%ﬁtaya W“V\f%‘é%&“@@ edge) éé@ﬁ G Fﬂf 60 days, and
subgém.@ﬁtlji warng Wass@icRs aa:ﬂdhé:@tmfmbhu\entﬁvgam @sually observed.

o1 e Biede ARRBERE AROGE ot P oL RN i g gno the

reﬁaﬂabl@&aﬂ;ﬁmtap&mblheEmpl@mthtto Benand @oﬁpamm/efxampdfszxi) to 32

wég% (P?fﬁ\g}e r?%jh a%ﬁ \@F@g‘% a‘?%&od&ngva?? W{lﬁge%ég@ t%@ g@??g d'aps and

subeeqhgpty WD wasipyslygiedtang the statémj dwidlihgowas \Geliadly @bserved.

[014%F Fo MeSa@boiRBRe i !a'&g? YWRE sMid§udls! onabsied Ynel‘Fﬂe state of the cap
47] 2) Dryness facili ation atnmosphere:

re%gyepcbo, nt pens with caps and the retract abI e

0’0@] klsQJdptreme%nurmsE&ggmbes 21 to 50 and Conrpar ative
n_an

S+ at BBt ExaT AR BNl oBtRges i Eage aec S SeP ik eTeBlaeg 4 to 19
ansium&zsmﬂﬂd 33, wespdctigelya Ramadalgle efiffeaarttet veers tobbervedl as shown
dwiting was visually observed. [0148] For the
al'l point pen with a cap, the study was conducted in
[0150% Ghenge rajé of % cxypponatiom vieeksity U9 yakiSiadyexceptidnally “2.1” or
n abi ;
'ﬂmﬁﬁﬁ%%§W%@E%%%%ﬁﬁiﬁ%ﬁ&ﬁ%%m
P, respectively. Remarkable differences were

[OﬁblffeDMEdeaSe§§IQM\6é bﬁéowama%ﬁois Ghanaptic g Pénké@%o “C” in

eva oratéon Vi scosi t is value is unexce t| onal
atlvgr

S
xampies VReTesrds Hpexrersnaly radkedieraay hi gxamp’es

In paﬂtluelar sheldrg xpepsistancd is)excélleﬁ’t uider tes&ryhéss fRxintembreatmosphere
The eval uation i

t
5GP TLEstHREP1 IS PAREAEE e 8RB ER s 008 Ecampl s
[0142%r kasouid bes cunfwmaelpthabnlal the rbaﬂrbmmt pen’ a!c’commdcﬁting nthe ink
coﬁ?ﬁ@gmn‘?%q ea %@g}é@ |eC r nngsglgfo ?xvdt'ég?&g%lc% ﬁvn& lﬁc1°‘eased even
wl'(egdtrg watﬁrmgjmqnbgvagpvggon@@pq thenghiy a1 @ﬁ@tangﬁua;excellent the initial
sta‘-‘r%?%rﬁlﬂ %nWﬁﬁ?ggé* it 38bd, 'énd%l&‘r lp%é%%ﬁd'\/\frlﬂﬁéi otdQied and

en acconmodati ng

Stac?&ﬁra&fginel B9arase Haoih i sustpingd i %k c@ﬂ&%@ﬁ tthe vigean ghinning
Vise¥SiBSfipeRing dget RESHE Rylar he@ninientBi@r in the ink

va ated, the dry up resistance is excellent,
O%E%?H?L

start of witing and writing over timeis

d no Mlur i :2 t hf:f\*ﬁi zwrl t5| ng gr‘r urred and
-+ '\h|n ¥ arlf aae) a l.d.2h shicll i
TRV ORIV X WML TN K S P o vt el
D uwll')ésféfahaé é’tda}z stregr—thi-fnd FSCOStTY I rr_partl ng
(258 @0 Hayuyl t ¢ Parltifcu I ¥ th'f\cL e ng B nhi bitor.
ofAf7E Tapre 14]
Example
7 8 9 10 11 12 13

X Value 0.2 01 0.4 0.7 0.4 0.1 0.1

Dry up resistance study
(25°C, 60 days) BBl A B | B | B A B

34



Examle 1 2 3 456

0.2 0.10.40.70.40.

x Value 0.2 0.1 0.1 0.1 0.20.7
Dry up resistance study B A AABB 25C, 60 days)
[0154] [ Tabl e 15] Exanpl e

101

789 10 11 12 13
up resistance study B

Dry

x Val ue

A BBBAB 25C 60 days) 34 [0155][ Tabl e 16] Exanple

[0163] Determination criteria in the above tables are as follows.

[0164] Dry up resistance study

A: Uniform good handwriting with no blur is obtained.
[0165] B: Handwriting with no blur is obtained.
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[oﬂggj[tgb.gagy 18 19 20 x Value 0.2 0.1 __ 0.2 0.1 0.1
Br-y—tprreststance SE*A%IGUA:, B 25C,
60 da S al e IF T Rangher i 444015% 45 26 27
x Vdige 29 30 St ud )L&,a .6 €e5iepanee K\ Ueow-bagr 1 0.2 0.3
Dn0.up Oeslstedeel sfudi{0,1 | 0.[1 -IF/%)(y presi stgnce AAA
Lesicmogeys R R R ol P57 [ITAhie A8] Examilel 31132 33 34
[0E®B][FebI8T7B8 39 40 x Value 0.2 0.7 0.40.20.10.10.1
O- T 0TI [ Dy Up TESTStante A Egfhd b A b b BB
st ud ; days) 2p01533 | Tabd e[ 13| BEx@npl @7 {- 29 #log 30
xV4iRe 43 44 45 156 47048 40250 0.x Mal.ue .13 |00 0. &10] 20.1 0.1
D pQ.rgsistameal up rlesi stlance| ApA B A B BsA[B A A gstld
St“gy\(gogﬁdayj?’ R A stance| Ap A B B A A pstudy B
[O157][Table 18]
Example
31 32 33 34 35 36 37 38 39 40
X Value 0.2 0.7 0.4 0.2 0.1 0.1 0.1 0.1 0.1 0.1
Dry up resistance
study (50°C, 30 days) A A A B B A B B B B
[0158][Table 19]
Example
41 42 43 44 45 46 47 48 49 50
X Value 0.3 0.2 0.2 0.2 0.1 0.1 0.2 0.5 0.1 0.1
Dry up resistance
study (50°C, 30 days) | A A B A B B A B A A
[0159][Table 20]
Comparative Example
1 2 3 4 5 6 7
X Value 2.8 2.5 2.7 2.7 2.9 5.2 2.4
Dry up resistance study
(25°C, 60 days) C o] C C C C C
[0160][Table 21]
Comparative Example
8 9 10 11 12 13 14 15 16
x Value 2.3 2.9 3.0 2.3 3.1 2.1 2.7 2.8 3.0
Dry up resistance
study (50°C, 30 days) | © c C C % C c C C
[0161][Table 22]
Comparative Example
17 18 19 20 21 22 23
X Value 2.6 2.1 2.1 2.3 2.4 2.1 2.1
Dry up resistance study
(50°C, 30 days) cC C C C C C c
[0162][Table 23]
Comparative Example
24 25 26 27 28 29 30 31 32
X Value 2.8 2.8 2.7 2.5 3.1 25 2.8 2.9 2.6
Dry up resistance
study (50°C, 30 days) C C % c C C c C c




[0 159] fl-able 20] Comarative Examle 1 2 3 45 6 7
X Value 2.8 2.5 2.7 2.7 2.95.2 2.4 Dy up resistance
study CC CCCCC 25C 60 days) [01601] Tabl e 211
Conparative Exanple 8 9 10 11 12 13 14 15 16 x Val ue
2.32.93.02.33.12.12.72.83.0 Dy up resistance
0BT CCBRr® fbenedGn hahWkithgC, 30 days) [0161][ Tabl e 22]
--~~ Conparative Exanple _ 7 | 17 18 19 20 21 22
23 x Value 2.6 2.1 2.1 2.32.42.12.1 Dy up
resi stance study C C C C C C C 50C, 30 days)
[0162] [ Tabl e 23] Conparative Examle 24 25 26 27 28 29
30 31 32 x Value 2.8 2.8 2.7 2.5 3.1 2.52.82.9 2.6
Dry up resistance C _Lc CCCC C CC stud 50C, 30
days) [0163] Determination criteria in the above

tables are as follows. [0164] Dry up resistance study
A: Uni form good handwiting with no blur is obtained.
[0165] B: Handwriting with no blur is obtained. 35
[0166] C. Blur is observed in handwiting. 36 CLAIM
1. A water-based ink conposition for a ball point pen
di ssol ving or dispersing a coloring agent in an
aqueous nedi um wherein a thickening inhibitor is
added together with a shear thinning

vi scosity-inparting agent,
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wherei n said agueous nmediumis substantially conposed
of water, wherein the thickening inhibitor is added
together with the shear thinning viscosity-inparting
agent wherein said thickening inhibitor is conposed of
one or two or nore selected froma group of conpounds
mesng a pol yoxyet hyl ene group and/or a
ol pyl ene roufp (i ncludi ng surfactants),
%’ ?%5? dd%)/‘F P%W”P Obélbﬁ‘Uﬁ’%@/tl pex) digobfincaercdisarsing @scé"o”ng
agehhmran éqmiuudmgurdemmﬁn  @Bickditie PhibitoARhdREEHdthér with a
s enhapced. 2. The water-based ink

shgar; gp revSI %tg/nl I e
88&8 QG BREOP! "m‘?é“l?a‘?l‘q |8 int pen according to claim
1, wweedimsaid agoepasitdiom is atibsténtiatly aompegedrad mendr, of
sai d i,pnj it r t Qut, . .
o255 B AR SR ARG, e BB ing
Vls@oiﬂwmpé\ﬂmk%@enhss and said shear thinning

Vi SCQetein 'sHBQhkké}Qn@%Fﬂntéﬁ Al ébrﬁdUs%g%'f‘gﬂg g‘r Wﬁ Bl hi¥fe selected

m xed mass ratio):about 1/0
frojiag SFUP-R] SaMPAKNGSIIAYIG 3 PRIMONYSHYIaRe dsaun aisi/era paloxypropylene

gr@!}:ﬁ(@fdilcm‘g $faetaats)) poly¥inyPpyrroBeh & ipdlysmytaledRREnd cellulose ether
Sit arting agent i's conposed of one
('nSIPdWﬂ%gYa“Vﬁﬁﬂ?r é} @gﬁed froma group of thickening
pol yshecdimaidiesp odsistanehaonigintedwel an gum and
A r-b sed i nk conp
2. THF FalP Bt ea e sProBrlfh 5 IR GGab Sorf SRR oaiy™ . vherein a
coggesition ﬁamileacwe&mugemdi ahpaidiebeer thigangl visqosiytisparting agent:

abH@tqj t‘fB 5% yl?ﬁés%néélél i gﬁﬂﬁmﬁﬁ%rqboﬂ?{) §'to ZweJé/erh%sC?é gnd said

eni ng i nhibitor an i onl ¢ substance ar
Sh?%fgéf"ﬁ@'rngvmvtsl"?oﬁity gtparindt 1AgRAYFRId vihickesingy inhijter t impfed mass

ra@g@fjbutvm@g% R/49ai d thickening inhibitor is conposed of
re selected froma group of conpounds

3. ﬂ'gglvyﬂjer é)/%(ﬂ%r ig fgmplgﬂ% fﬂr@ﬁppaélﬁﬂ'ﬁbPe% accordmg to claim 1 or 2,
whpﬁdlryaawpﬁmyltﬁﬂﬁmg QliSVApity- irrfpdrtmé;l élg,én‘wé fc@ﬁhb@ﬁicﬁbf, one or two or

R S et B o P s b 5 cum

andsycamoghesnst ance i s enhanced. 5. The wat er-based ink

4. ﬁwv\ﬂsﬁéseennlj QJm;S&ﬁlokﬁ% Qgég{mr&?x@n%‘fss%w n<9r %&ﬁﬁ%uﬁ%? coloring

res are
aggraul@aaﬁéaeoqsrmﬁwumg vi scosity-inparting agent about

0.1 Wﬁe%%/gahbfaa@&irs rﬁ@di&#ﬂtyb%ﬂ}hﬁ é&ﬁb@eﬁ%wa@om

0.1 to 20% by nmass, said 1ionic substance: about 1 to
15% WPerpiL3 ! th'@@wgém@mr@ﬁfi FRIIGTC sbstanseaye aﬁwtpgﬁtger with a

shagenihhia w@cbatqu?ahmg Bhi bitor (m xed mass ratio):
about , 1/ 0 said thick
o e S dhiPksing BHBReHE co RS Ca! " Mg pomore selected

frombzogioufh /00 cdmpouritis Having & folyokipethyiehe @fdlmﬂi/dr%polyoxypropylene
or G TBSR gt SRR PSRl PGB Bl S g e
In(équ dervadivepheeadfloBndne or two or
wherein a dry up resistance is enhanced.

5. The water-based ink composition for the ballpoint pen according to claim 4, wherein a
composition satisfies a requirement of said shear thinning viscosity-imparting agent:
about 0.1 to 20% by mass, said thickening inhibitor: about 0.1 to 20% by mass, said
ionic substance: about 1 to 15% by mass, said shear thinning viscosity-imparting
agent/said thickening inhibitor (mixed mass ratio): about 1/0.5 to 1/40 and said
thickening inhibitor/said ionic substance (mixed mass ratio): about 1/0.1 to 1/15.
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nore selected froma pol ysacchari de group of xanthan
gum wel an gum and succi nogl ycan, and wherein said
ioni c substance is conposed of one or two or nore

sel ected froma group of nonoval ent cati on-supplying
substances. 7. The water-based i nk conposition for the

6. hﬁie' W&bﬂbai&ﬁmﬂ%@ﬁﬁdﬂsmgntf@r HeabdloBint ‘ﬁ@ﬁra%b&dfhg ©adihifN4 or 5,
88 %a nonoval ent cati on- sug g@ gcf stance
Wheé Cﬁﬁﬁgﬁé '”BWS BFCOSHYUMRAING pgert df COMPRSEG BhPge or two or

mareosgecttd afrsmdaupblymcharldwtgﬁl&m W k&Mha dum, awgtzmi g and
wher,ei.n _t he

ok o e BRSPS B8 o or v
selgetagrftiinmg greupcefanenolatent eatios-supplyied substancdasnk hol di ng

7. Ffﬁ 'Eer b%seﬁ‘m?%'otrﬁ%nﬂ&n R é&%bglhp%{@h nggﬁﬁéﬁtclﬁﬁlrb wherein a

accor
CaP%ﬂ ﬁ%ﬁﬁ“ﬁ@lbé sgisl mpm\f@de%éﬁﬂ%%mwgaswsiqmﬁgs e@rgrossid of one or

twb loe nitad lsBlRbiRb tRAM ald@bip bf 4 §o<ﬁ|§|‘hrléﬁt§ ota8umash Bl"gﬁ‘%mmomum
, froman opening at a front end of a barrel by applying

Oy retractable mechanism 10. A disposabl e ball point
8. p\eefuwxmraebemp@hEpavatvareré]ﬁsmwewﬁ b@@émmﬁlcbmsm@rﬁ fdrftBe ballpoint

pof der@lindio g PEATS M B Boffhe mimerag © oY

9. A ballpoint pen wherein a ballpoint pen refill is the refill according to claim 8 in a
retractable ballpoint pen wherein a writing edge of the ballpoint pen refill is retracted and
extruded from an opening at a front end of a barrel by applying a retractable

mechanism.
10. A disposable ballpoint pen wherein the water-based ink composition for the ballpoint

pen according to claim 1 or 4 is directly filled in a barrel of the ballpoint pen.
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