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to di spersantgundBr organic pignents (hereinafter sinply referred to as "pig
ments"), pignment dispersions and witimng-or recording pignment inks, and
nore specifically to pignent dis 10 persants and al so to pignent

di spersi ons naki ng use of the pignment dispersants, having excellent
fluidity, SEAIERS ORFEEHUTOPIGMAIRSRSPERBIANS g diirgnbidie and sulted
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848 043, JP-A 01 247 468, and DE-A 35 14 077. Marking inks for use in

writing instrunents, which nmake use of bundled fiber tips or felt tips,
have BACKGROUND OF THE INVENTION

5 a) Field of the Invention
This invention relates to dispersants for organic
pigments (hereinafter simply referred to as "pig-
ments"), pigment dispersions and writing or recording
pigment inks, and more specifically to pigment dis-

10 persants and also to pigment dispersions making use of
the pigment dispersants, having excellent fluidity,
dispersion stability, storage stability and the 1like
and suited especially for the production of writing or
recording pigment inks.

15 b) Description of the Related Art

Pigment dispersions are known from EA-A 0 848 043,
JP-A 01 247 468, and DE-A 35 14 077.

Marking inks for use in writing instruments,

which make use of bundled fiber tips or felt tips, have
20 conventionally been made of resins, pigments and sol-
vents, and as the pigments, dyes have bheen employed.
As the solvents, ester or aromatic solvents have been
used from the standpoint of solubility for the resins
and also solubility for the dyes.
2> It is however desired to avoid use of aromatic

solvents, because they give deleterious effects on the

health of workers (organic solvent intoxication) and

ORI
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20 conventionally been made of resins y , pignents and sol vents, ﬁgd ﬁf 0
the pignents, dyes have been enpl oyed. As the solvents, ester or a n%t'@
sol vents have been used fromthe standpoint of solubility for the resins
and al so solubility for the dyes. 25 It is however desired to avoid use of
aromati c solvents, because they give deleterious effects on tile health of
wor kers (organi c solvent intoxication) and 2 3 APR 2003 - 2 they

t hensel ves are air pollutants. Al though there is a nove toward water-based
writing inks, solvent-based naker pens are still enployed wdely. This can
be attributed to the excellent witing petfornmance of sol vent-based inks on
plastic filnms such as polyethylene filnms and also to the superb drying
characteristics of the solvent-based inks shortly after witten on plastic

films. Ink-jet printing, on the other hand, is a digjtal 10 printin
control | ed by E@brphrBrel s n?’r"?\galr’hf%‘?a]ﬂ]aqi?%t%i grfgigh%‘f%h s{}bepll‘? etfto a
printer directly fromthe conputer.,_ so,that. no p - j | S ed.

| nkj et printiny T3¢ h%?‘é?’f)(?ew R T t"i'%lutr%}? y]l'rg%)s?’ 'E%ééi‘g%%f?yn%?%f

vari ous | mages 1 g STRLL e UPDELS O] SAPY Sfoa 101 ADY I eCARE s adyangerRL S

i nk-j et printé?% t  possi to per printing of a variety of

hi ghl ydet ai | ed. | 31,080 & "BYCEne | el BleRt It fihd NESr 6smdedeli s£d to have |ow
viscosity and excellent stability. There are organicsol vent-based inks

maki ng use of GyPSenHLihadSa PLERENGH PEad kS, £ Bher s s el | piBy-ar e used
because ink-jet printing inks making use of pignments involve technical
difficulties. sonkvere 1oles-HRGeslsakiso can aduperts dedind esharasters- at
extrenely | ow concentrations so 25 that good col or devel opnents are not
avai |l abl e. Watgstic? 6f APRe 286Bvent3-basasddinkk sshhwrt by sof bex ompirienl by a
probl em of adhesion to plastic filns. Under these circunstances, there is a
strong desire éonrptastievéibpsent of al cohol -based ink-jet printing inks
maki ng use of pig s nents and assuring good col or devel oppents,, .,
Incidental ly, as is bbkelioBdPFEBRI PRI el Bhe PHeY i haNdt neS ARt Fdhal
t echnol ogy expects, nuch on the_ dispersin ower of _a,resin for a pignent
: it Fefd

upon di dper si nBTREIRY gRBRFTEhlad (R SYTRIETRh: WReH T HRI ot 8 10 ing

power of the resin is insufficient t [ i | Spersant
(pi gnent treatﬁéﬂ?)sfﬁg? ?n%??e?u%?%% g €§f§r§€§g%%r329*%egu ngﬁﬁp

di spersant) has, be ye r I o SUfEi Gl di spggsi on of
pi gnents is fegggbﬁgméﬁ?%géO%Sekg?gﬁg. %ﬁ%g%#@%ﬁ%%& %% %%ﬁg%?ed gf%h
paints, howeves et Woit hBgngr iECEREHe tHBe PGB HAKEi diPaF BRUEELULO have
extrenely low viscosity and in addition, to have an extrenely hi gh degree
of dispersion gtipt9ABNbSE. vResputeihhgse 1eqems Eenhshenseodf cophwent i onal
resins and dispersants 20 is unable to achieve sufficient dispersion of

pi gment §s0r | eadd recehangdsahnenbdrtyi suotnkyjet prinearsdhapernadens al ong
t he passage of tine due to desorption of the dispersant fromthe pignents
and insuffici eht pospabilbi tPt pebéerBenr i nelng gand sVahiet¥ieCf BIFRLYT her eby
25 making it extrenely difficult to obtain pignment disper 2 3 APR 20D3 -
4 sions whi chdftailefelprepet§98hd perfornmance require ments. If an

al cohol i ¢ sol vent such as ethamo%,can.be .
Ink-jet printing inks are required to have low

viscosity and excellent stability. There are organic-
20 solvent-based inks making use of dyes, but as pigment-
type inks, water-based inks are used because ink-jet
printing inks making use of pigments involve technical
difficulties. However, water-based inks contain, as
vehicles, resins at extremely low concentrations so

25 that good color developments are not available. Water-



used as a solvent in an organic-sol vent-based pignent 5 ink, delezﬁuﬁ %
effects on the health of users of witing instrunents and peopl e Eiﬁg
or working in the same environnent as the users can be reduced, the problem
of air pollution can be | essened owing to the avoi dance of an organic
solvent, and further, the prob 10 |l ens of drying characteristics and
wetting to plastic films, said problens being inherent to water-based inks,
can al so be elimnated. Myverover, alcoholic solvents are resources
reproducible in the natural world so that use of such solvents is

preferred. Nonel5 theless, with resins soguble in conventionally-known

al coholic solvents, it is still extrenely difficult to obtain pignment inks
satisfactory in the requirenents for |ow viscosity, high dispersion and

hi gh di spersion stability even if dispersants are used. 20 SUMVARY OF THE

| NVENTI ON An obfeed dhkeharerebentacnospanbedi byt aepebbient of padhede a

di spersant which is excellent in the dis persibility of pignents and
pernmts produckion Bf Blastpfghehnsdi spedsrohkheseerliraunshanhesstability of
Vi s 2 3 APR 2003 - 5 cosity. Another object of the present invention is
to provide a pFEﬁEﬁtlEi§p%F§P%ﬁ,dﬁFFF?nEOFnkh%rd?%%%?ﬂmﬁﬁtiﬁﬁ, which is
using a pignment._as, a,colorin tter, contains a resjn - which is, soluble
in an organic §%?°%°%éﬁ??egsgag?&ngpﬁhng+E%thkﬁ R VRALUSe AL aPEFTF i ci ent

t relati t ' h | i i L d pi t
i sporsi Bi 11ty angE caarPEREPbne BEd, L8Fal) FEPSL inatRl s Poce
del eterious effects ?Hci@&n@&ﬂfrb QL 25USELephed ﬁ%%}ﬁéiggi%ﬂét%&mﬁﬁeor

recordi ng |1 O apparatus and peopl e studyi ng or wor e sane

environment as)iRe, uske. cdAvashiENE] t PEcRROYSgfesEpibesd RbERCLS. thbe
present invention provides an dispersant for 0Organic pignents, conprising a

conpound repr egespeds bygt pewé sl boVASréan f peAUA ap{dnéen? Ghon Yadmesesn X and
X each independently represent a hydrogen atom a hydroxyl group, an
al koxy group, angriharyigsesondary nesiersobhuyiam nowigewuphe odigpedsy| am no
Z 3 APR Z003 -s group; Y represents an anthraqvi nonyl am no, phenyl am no or
phenoxy 19r oup hayimpgver hgfir bigenrasbm ia hysmdkytciegnoubor athal kbxyewt oup, a
primary, secondary or tertiary am no group, or an aqélanino group at the 4
5 position or B-Pb¥rerbndifesEstnt A(RHINE eatFerhtepleh (lnewentafterpresent
an al kyl group,,a cycl oal kyl group or an,aryl group, and wherein A and B
each independeﬁfT@l%aB%gﬁf¥?%aE? %ﬁe"%u%%??%%%d?l KFAROht 23 Hi PREA basi ¢
nitrogen atom mh'cheiubsiituené %{ou%.ngg bg %gf Sane grsdéfferentfin A
and B; and z r¥PPel¥ids alMydroghER’ iom tar o ahbt GHoup, daspersion o

pigments is feasible with conventional dispersants.

15 Compared with paints, however, writing or record-

ing pigment inks are required to have extremely low

viscosity and in addition, to have an extremely high

degree of dispersion of pigments. Despite these re-

quirements, use of conventional resins and dispersants

20 is unable to achieve sufficient dispersion of pigments

or leads to changes in the viscosity of pigment disper-

sions along the passage of time due to desorption of

the dispersant from the pigments and insufficient com-

patibility between the pigments and the resins, thereby

25 making it extremely difficult to obtain pigment disper-



hal ogen atom an al kyl group, an al koxy group, a nitro group, a
benzoyl am no group or a 3-benzoyl group, and the 3-benzoyl group nayZQFAPRZMB
fused together with X to forman acridone ring; a pignment dispersion
conprising 15 an organic pignment, a dispersant, a filmformng resin and an
organi ¢ solvent, wherein the dispersant is the above-described di spersant;
a witing or recording pig went ink conprising the dispersion; and a
witing in strunent or recording apparatus conprising the ink (the 20
pi gment dispersion and the witing ink or recording ink will hereinafter be
collectively called "the ink"). The term jat | east one substituent group
contain ing a basic nitrogen atoni as used herein nmay nean a prinmary,
secondary or tertiary am no group, a 25 quaternary amobni um group or a
pyridiniumgroup, with a tertiary amno group being particularly preferred.
2 3 APR 2003 Ehendi spdichameedcchedprgpestyhengr peerformanest requiisetsef ul
as a dispersant for a variety of conventionally-known pignments, especially
as a dispersanmemﬁﬁ vari ous pignments used as coloring matters 5 in inks,
various paints, various printing_inks, various pignment printing agents and
synthetic resins. |nIfaffi @HcanoliSeseivens USPerSasthanedr 62RgbEo t he
present invention by adding it as a dls%ersant to red, Rgreen yel | ow and

0

purpl e i nks make&€di fSpGsS$9 W@nFol§tQBI9 HPBlfGSﬂaﬁénF FrEcBLPPENENKks and
tually t b el t DETAI PTICN OF THE | NVENTI ON
AND PREFERRED %ﬁ%&ﬁﬁ%&r@%ﬁs%ﬁgs&nm FD8\ RGN PE HEFEFn&Ft er be
described in Tyury %E detaicl-hased dipﬁe %FE BEﬁhgﬁkgd %”Q%?kgﬁg
ng f péf'sant s

Di spersants accor to the presen Ion ar

for a variety Q%eC%%%%”%hQﬁ%|h%e%%0W@ RhenBRkssusad 82 ¢ebetkRy wREters 20
in various paints, various printing inks, various pig nent printing agents
and synthetic peoblem OF @a&e®bahbylu&etuh applegakhen bwiag &BPkheation as
di spersants for pignents in inks. Accordingly, the present invention wll
her ei naf t er be agedannked dfy athakirggn2t spkseas,r epdesantakirye thrappbps. 2
3 APR 2Q03 -a The di spersants according to the present invention can be
prepar ed by t hdepsepdr atriyamgprcheesstdirsstdsedanflowegxangl €o phadPid6- 33232
B, JP 46-33233 g,or JP 46-34518 B,or a process simlar to the preparation 5
process. As anfé%@ﬁpléalé @F@Héﬁ@ﬁn?eéaﬁ pahepeatnég woptesabakAg 1 nol e of
1- am no- 5- benzqyl am noant hr aqui none, ;1 nol e of aniline or_phenol and 1 nole
of cyanuric chPdKPdeCan P36°t 5°160ENEBATE o HOKBEPYSEN QHCPHBFﬁcsoIvent

such as o-di chl orobenzene, Tlnlng at

| east one secoﬁ&&?ﬁ §ﬁ|ﬁ5egF8&8“§ﬁas FGPES§P06HZ téP¥?§?ynaﬁ$ﬁ8 group and
contalnlng no QrEE?r%ua%hQ% Qggugf %ngtEgﬂveﬁégt&QQFLQ%Q}§Ld15O§EBe17OC

for 3 to 4 hours strative o pol'yam ne contarning af 1 ast one
secondarg ami ngngnaue a9d Rl rbednt BRubeR! A KoATLARIGRANRYARHOGANt a1 Ning

no primary amino group" enployed in the above-described protess are:

N, N, N -trimet hgh-ehbBylienedhaehre, NeNidi geihyl «Mtrehbyl - gt leykeagedi agi ne,
obtain pigment inks satisfactory in the requirements
for low viscosity, high dispersion and high dispersion
stability even if dispersants are used.

20

SUMMARY OF THE INVENTION

An object of the present invention is therefore
to provide a dispersant which 1s excellent in the dis-
persibility of pigments and permits production of a

25 pigment dispersion excellent in the stability of vis-



N

0O N, N-di et hyl -N -nethyl -et hyl enedi am ne,

N, N-di met hyl - N - et hyl - propyl enedi ami ne, N, N, N -trinethyl-propyl ened} anPpe|))
N, N, N -triethyl-propyl enedi am ne, N, N, N -trinethyl-hexanet hyl enedi am ne, 25
N, N- di et hyl - N - et hyl - p- phenyl enedi am ne, 2 3 APR 2003 - ¢

N, N- di propyl - N - net hyl - p- phenyl enedi am ne,

N, N, N -trinmet hyl - p- phenyl enedi am ne, N, N, N -trinethyl-mphenyl enedi am ne,
N, N, N -triethyl -p-phenyl enedi am ne, 5

N, N- di et hyl - N - net hyl - 1, 4- di am nocycl ohexane,

N, N-di et hyl - N - nmet hyI 1, 3-di am nocycl ohexane,

N, N, N -trimethyl -1, 4-di ani nocycl ohexane,~ 5 -

N,N,N-triethyl-1, 4 d| am nocycl ohexane, N-nethyl pi perazi ne, 10

N-et hyl pi perazi ne, N-isobutyl piperazine, 2-chlor ophenyl pi per azi ne,

N (2- pyri dyl) pi perazi ne, i,d pi azine,

Met hyl honopi peFREE%Y - ﬁnﬁﬂ‘g'letrp(? j{%:t)[ ﬁeeogﬁlg\/@r&(? %I b%%e&;:r%ﬁguncf to
particularly preferred can _inclu

NN, N, N'-tetrBﬁBYﬁgﬁdlefﬂﬁmﬁﬂ%i%ﬁaﬁerSion' writing ink or recording

N, NN N, N'-tetr ath atter,

NN N -te”iﬁwﬁ‘« W deceirEn e iRl @ a coloring m

N, N, N, N'-tetr di engifiiciM i€ soluble in an organic sol-

N, N, N', -tet r% ﬂt%&t%)é] g"‘df?ﬁ‘ engﬁt{iicgm ne, J

N, N, N", N'g tetrg %ﬁ bUEﬂﬁH@ﬁgl hy efflalictidlde solvent - in a sufficient

N, N, N', N"-tetra(t-Butyl)diethyl enetrianine, 25

3.3' - i ni nobi s ( NmusitTeidndtinepoaarthee)pignehty ARR 2003w wiscosity,

3, 3" -imnobi s(N, N-di et hyl propyl am ne),
3,3'-ininobls[@puddmonmﬂnﬂpyi@qnanaﬂhiﬁiﬁﬂ and excellent viscosity

3, 3" -i m nobi s[ N, N-di (i-propyl)propyl am nJ

3,3 -ininoblS[NﬂﬁhﬂuthMHQNQ[ﬁkﬂﬂﬁE%ﬁﬁﬁﬂ ek§terlous effects on the

3,3 -imnobi s[N, N-di (i-butyl)propyl am ne . a3

3, 3' -i mi nobi s[ Merldin 9@ W98 12 1ng instrument or recording

2, 2 :: m%g: EE gml\l_ad;agé{gﬁ;—; Y ) roéﬁlyl rguc‘ie)(]lng or working in the same

4,4 -i m nobi s(N, N-di et %/I but qles)er ZO 2,9-dimethyl-2,5,9-tri azadecane,
2, 12-di net hyl - 219 0 "étZaa} Hetane.m 2, 12-di met hyl - 2, 5, 12-tri azat ri decane,
2, 16-di net hyl -2, 9, 16 IEVEE¥k3xHB%ve described objects, the pres-
3-et hyl -10- et hyI 1(53tr| azaundecane, 15

5, 13-di (n- bUtY'Qnéu%xﬂéqﬂfd@@*mt&&ecm@ls?p&sﬂitpiﬂm& yomByE e it

3,3' -dipi col ylam ne. Anpng the dispersants according to the present

i nvention avai lygh{ts bycdrier adiowe - esmpdied mme@mmr@f%rﬁ"@d—ow’

di spersants are corrpounds represented by the following formula (1), nore
pref erreds di speiranicarmila caipounds represented by the fornula (2), and
particu larly preferred di spersants are conpounds represented by the
followi ng formula (3). Foggmulag(1l), {2), and (3) 25 are as follows:

a\ O (1)

NH—I\‘I//\N\lL—Y

A—N—2B

wherein X and X' each independently represent a
hydrogen atom, a hydroxyl group, an alkoxy group, a

primary, secondary or tertiary amino group, or an acylamino



2 3APRI003 - m zR1I~-/NR/ ~YN~~~NR5-NR6. NVR3 ~R4 (1) wherein
X, X, Y and Z have the same neanings as defined above; Rl to R4 ma§jheptmg
sanme or different and each independently represent a substituted or un 5
substituted al kyl or cycloal kyl group, and Rl and R2 and/or R3 and R4 may
be fused together with the adjacent nitrogen atomthereof to forma
heterocyclic ring which may additionalgdy contain a further nitrogen atom
an oxygen atomor a sulfur atom and R5 and Rg 10 each i ndependently
represent an al kyl ene group, a cycl oal kyl ene group or an aryl ene group. Z
K2~ Y R NCR 4 (2) 3 APR 2003 - 12 5 wherein X, X, Y, Zand Rl to R4

2
crand for GRCHRyoger SBF ChFon2 o L0 TSR ATy T nE Sy AGALIT  gr ou

stand for &h eger rom2 to e noacyl groups in

the ab [ f 3 Lb I 1) t
(2), “are ofbubner e oSERtEa By ARy Y, BORr RN A EERT R RO RTE P ol s

met hyl gro n hyh xGhQUBrodpPT APYE18E YD, s8cBHEYyIsPUP, Or the like.
to \~ NR B%ugé ?h—¥8CH~%9%Eﬁan1N~Eq (S)yahgrgin X gnd X each

i ndependentlkyti@Riesflhodgkoulydeegen atomuAing ebapyhantne group; Z
represents a hydrogen atons RL to R4 may be the sanme or different and each
i ndegendenpby it@phesens-pobiitiyh ghewpod; Anand B each indepen-

dently represent an alkyl group, a cycloalkyl group or

an aryl group, and wherein A and B each independently have

at least one substituent group containing a basic nitrogen
atom, which substituent group may be the same or different

in A and B;

10
and Z represents a hydrogen atom, a cyano group, a
halogen atom, an alkyl group, an alkoxy group, a nitro
group, a benzoylamino group or a 3-benzoyl group, and
the 3-benzoyl group may be fused together with X to

15 form an acridone ring; a pigment dispersion comprising
an organic pigment, a dispersant, a film-forming resin
and an organic solvent, wherein the dispersant is the
above-described dispersant; a writing or recording pig-
ment ink comprising the dispersion; and a writing in-

- strument or recording apparatus comprising the ink (the
pigment dispersion and the writing ink or recording ink
will hereinafter be collectively called '"the ink").

The term "at least one substituent group contain-

ing a basic nitrogen atom" as used herein may mean a

primary, secondary or tertiary amino group, a
25
quaternary ammonium group or a pyridinium group, with a

tertiary amino group being particularly preferred.



et hyl group; and n and m each independently stand for 2 or 3. 20 In 1
preferred pignent disperson according to the invention, said pignent '%AQQNU3
red pignent a blue pignent, a green pignent, a yellow pignent, a purple
pi gnent or a black pignment, said dispersant is a conpound represented by
t he above-described fornmula (3), and said filmformng resin is an
al kal i - devel opabl e acrylate resin which 25 contains free carboxyl radicals
in a nol ecul e thereof. 2 3 APR 2Q03 - 13 5 specific exanpl es of
preferred dispersants in the present invention can include, but are not
limted to, the followings in which X represents a benzoyl am no group
Specific Example 1 0 0 0 0 0 0O ONH/ ~NH p N~ ~~N CHgCHZ ~ CH2CH3
CHgCH2/ NCHzCHz- N-CHZCHZN~CHZCHS Specific Exarrpl e 2 oao CHy ~NCHzZCH2 CH2_ CH
g Ooa NHp .N. ., , W /CH3 Lrt2 Lrl2~.h.2mCH3 2 3 APR
§083 - 14 specific E%ﬁgphfsﬁegsghﬁckbcéghgﬁﬁzgtggﬁg pPB8Eht! EnkXAERLR 4

is useful as a dispersant for a variety of

conventionally-known pigments, especially as a dis-
persant for various pigments used as coloring matters

5 in inks, various paints, various printing inks, various
pigment printing agents and synthetic resins. 1In par-
ticular, use of the dispersant according to the present
invention by adding it as a dispersant to red, green
yellow and purple inks makes it possible to stably pro-

10 duce low-viscosity inks and eventually to obtain ex-

cellent inks.

DETAILED DESCRIPTION OF THE INVENTION

AND PREFERRED EMBODIMENTS

15 The present invention will hereinafter be de-
scribed in further detail based on certain preferred
embodiments. Dispersants according to the present in-
vention are useful as dispersants for a variety of
conventionally-known pigments used as coloring matters

20 in various paints, various printing inks, various pig-
ment printing agents and synthetic resins. An espe-
cially useful application is an application as dis-
persants for pigments in inks. Accordingly, the pres-
ent invention will hereinafter be described by taking

25 inks as representative examples.



0 X CH3~NCH ~CH2 CHZ-N-CHZ CH2 CH 2ND CH 9 CHg CH3 Specific Exarrpleo.('id f9 CH
3%NCH 2CH2 CH2-1hl1-CHZ CH 2CH ZN~ CH3 CHg 3 H 0 CHZCH2CH2N~CHg CH3 APR 2003
Z 3 APR 2003 Specific Exanple 6 000 CH3CHZCHZCH2~ NCHZCH2CH CHgCH2CH2CH2~
Specific Exanple 7 0 Specific Exanple 8 Oor to 0 O N\\\ /N ~ ~CHZ-N-CH2 \ N
- 15 0 CH2CH2CH2CH3 - CH2CH2CH2N~CH2CHZCH2CH3 O

The dispersants according to the present inven-
tion can be prepared by the preparation process dis-
closed, for example, in JP 46-33232 B, JP 46~33233 B, or
JP 46-34518 B, or a process simllar to the preparation

5 process. As an example, a dispersant can be obtained
by reacting 1 mole of l-amino-5-benzoylaminoanthra-
quinone, 1 mole of aniline or phenol and 1 mole of
cyanuric chloride at 130 to 160°C for 2 to 6 hours in
an inert solvent such as o-dichlorobenzene, adding 1

10 mole of a polyamine containing at least one secondary

amino group and at least one tertiary amino group and
containing no primary amino group, and then reacting
them-at 150 to 170°C for 3 to 4 hours.

Illustrative of the "polyamine containing at

15 least one secondary amino group and at least one

tertiary amino group and containing no primary amino
group" employed in the above-described process are:

N,N,N'-trimethyl-ethylenediamine,

N,N—dimethyl-Nf—ethyl-ethylenediamine,

20 N,N-diethyl-N'-methyl-ethylenediamine,
N,N-dimethyl~N'-ethyl-propylenediamine,
N,N,N'-trimethyl-propylenediamine,
N,N,N'-triethyl-propylenediamine,
N,N,N'-trimethyl-hexamethylenediamine,

25 N,N-diethyl-N'-methyl-p-phenylenediamine,



2 ~ APR 2003 - ~6 Specific Exanmple g X 0 O I ~H -~~NH CHgCH2\
CH3CH2~NCH2CH2- N- CH2CH2N- CHZCHB CH2 CHB Speci fic Exanple 10 o ~o &Rt APREM32
CH2 CHz3 Specific Exanple 11 2CH2CH2ZN-CH3 3 0 x x 0 0 0 0 0 O NH/ ~ NH O
N N CH3 CH2~ CH3 CHZ~NCH2 CHz- N-CHZ CH2CHZp, I\ CH3 CHg X O 2 3 APR
2003 - 17 Specific Exanple 2 X X CH3/ NCHZCH2CH 3 Specific Exanple 13 NH /
A T CH3~ CHg~NCH2CH2

N,N-dipropyl-N'-methyl-p-phenylenediamine,
N,N,N'-trimethyl-p-phenylenedianine,
N,N,N'-trimethyl-m-phenylenediamine,
N,N,N'-triethyl~-p-phenylenediamine,

5 N,N-diethyl-N'-methyl~1,4-diaminocyclohexane,
N,N-diethyl-N'-methyl~-1,3-diaminocyclohexane,
N,N,N!'-trimethyl-1,4-diaminocyclohexane,
N,N,N'-triethyl-1,4-diaminocyclohexane,
N-methylpiperazine,

10 N~ethylpiperazine,
N-isobutylpiperazine,
2~-chlorophenylpiperazine,
N~(2-pyridyl)piperazine,
N-(4-pyridyl)piperazine, and

15 Methylhomopiperazine.
In addition to the above-described compounds,

particularly preferred can include:

N,N,N", N'-tetramethyldiethylenetriamine,
N,N,N" , N'"-tetra(n-propyl)diethylenetriamine,

20 N,N,N", N"-tetra(i-propyl)diethylenetriamine,
N,N,N",N"-tetra(n-butyl)diethylenetriamine,
N,N,N" N'-tetra(i-butyl)diethylenetriamine,
N,N,N",N"-tetra(s-butyl)diethylenetriamine,
N,N,N" N'-tetra(t-butyl)diethylenetriamine,

25 3,3'-iminobis(N,N-dimethylpropylamine),



Specific Exanple 19~ o0~0 X 0 X , CH3 CH2CH2CH2N~CH3 X 0 ~CH3 CH2CHZCHZN~CH3

CHgCH2CH2CH2~ | /| CHZCHZCHZCHg 23 APR 2003
CH3C1~12 CHZCH2~NCH2 CHZCH2- N- CH2 CH2 CHgN~CH2CHZCH2CHg X 0 2 3 aPR
2003 Specific Exanmple 15 0 - is -X 0 N~--CH 2-N- CH Specific Exanple 16 O X
X00000ONH/ ~NHOM\ /NN~ CH2-N CH z Specific Exanple 17 0 OH
OHOOOOONONHI ~NHO N N CHg CHg CH / NCH2CH2CH2- N- CH2CHZCHZN~CH3 3

- 10 -~

3,3'-iminobis(N,N-diethylpropylanine),
3,3'-iminobis[N,N-di(n~-propyl)propylanine],
3,3'-iminobis{N,N-di(i-propyl)propylanine],
3,3t-iminobis[N,N-di (n-butyl)propylamine]j,

5 3,3'-iminobis([N,N-di(i-butyl)propylamine},
3,3'-iminobis[N,N-di(s-butyl)propylamine},
3,3'-iminobis[N,N~di{t-butyl)propylamine],
4,4'-iminobis(N,N~dimethylbutylamine),
4,4t-iminobis(N,N~diethylbutylamine),

10 2,9-dimethyl-2,5,9-triazadecane,
2,12-dimethyl-2,6,12~triazatridecane,
2,12-dimethyl-2,5,12-triazatridecane,
2,16~-dimethyl-2,9,16~-triazaheptadecane,
3-ethyl-10-methyl-3,6,10-triazaundecane,

15 5,13~di(n-butyl)-5,9,13~triazaheptadecane,
2,2'~dipicolylamine, and
3,3'-dipicolylamine.

Among the dispersants according to the present
invention available by the above-described processes,

20 preferred dispersants are compounds represented by the

following formula (1), more preferred dispersants are
compounds represented by the formula (2), and particu-

larly preferred dispersants are compounds represented

by the following formula (3). Formula (1), (2), and (3)

25 are as follows:



2 3 APR 2003 - 19 Specific Exanple 18 OCHg O NH / N~ CHg ~NCHZCH2CH2- N
CH3~ Specif is Exanple 19 O H' ~0 0 0 CH3~ NCH2 CHZ CHZCHg~ CH ~ 0 Z<3GHR 2003
CH2CHZCH2N~CH3 CHg CHZCHZCH2N~ ~CH3 d 5 and the quaternary ammoni um
conpounds of Specific ExamAl es 1-6, 9-14 and 17-19 and the pyridinium
conpounds of Specific Exanples 7-8 and 15-1& |Inks according to the present
invention are fornmed of the above-described dispersants, pignents,

2 3 APR 2003 - 20 filmform ng resins and organic sol vents.
Conventional | y-known pignments are all usable as pignents in the present
invention. For exanple, pignments such as azo pignents, condensed azo

pi gnents, anthra 5 qui none pignents, perylene/ perinone pignents, indigo

t hi oi ndi go pi gnents, isoindolinone pi gnents, azonet hi ne pignents,
azomret hi neazo pi gnent sX' qui @acri dbne pi gnents, phthal ocyani ne bl ue,

di oxazi ne violet, aniljne bllack and carbon bl ack can be used. Particularly

10 preferred plgnent' , S,|. pignment red (hereinafter abbreviated
as "P. R") 177, B—H -V C.I. pignment green (hereinafter
abbreviated as "P. G > gnment bl ue (hereinafter ab vi ated as
"P. B.") 15:2, P.B. 15, i }Z|nafter

Y, C. I i gnment yel 15 | ow (he
abbreviated as "P. Y.") 1380 P Ybu¥85;¢gﬁ & P.Y. 139, C.I. pignent
violet 23, C I. pignent black (herein fter]abbreV|ated as "P.BL." 6, P.BL.
7. Conventional | y-known organi ¢ sol veht | oyed in Zp various paints,
coating formulations, printing inks and fhe like are all usable as organic
solvents in the present |nRenK|on en S|ng |nksa?Z§thing to the present
invention as inks for wit ngngfr ent” Récor appar at uses, use of
al coholic solvents is 25 préferred. As alcohollc solv s, solvents
cont ai ni ng

wherein X, X', Y and Z have the same meanings as
defined above; Ry to R, may be the same or different
and each independently represent a substituted or un-
5 substituted alkyl or cycloalkyl group, and Ry and R,
and/or Ry and Ry may be fused together with the ad-
jacent nitrogen atom thereof to form a heterocyclic
ring which may additionally contain a further nitrogen
atom, an oxygen atom or a sulfur atom; and Rg and Rg
10 each independently represent an alkylene group, a

cycloalkylene group or an arylene group.

(2)
0 IQH——14¢N\H———Y
N N

RisC _R3
R, N CHDE N —CHg N



~ 3 APR 2D03 - 21 alcohols the boiling points of which are 150C or | ower
are preferred. Al cohols anmobunt tee at |least 10 w.% preferably to;ﬁ? ﬂﬁ
100 wt % of al coholic solvents. Preferred exanples of alcohols can i A @U%
et hanol, propanol, nethoxypropanol, ethoxypropanol, and propyl oxyet hanol .
They can be used either singly or in-cambi-nation. Solvents other than these
al cohol s can al so be used to extents not contrary to the spirit of the
present invention. For exanple, ethyl acetate, 10' propyl acetate,

cycl ohexane, nethyl cycl ohexane, ethyl cycl ohexane, nethyl ethyl ketone,

met hyl propyl keafone;and the |ikegcanabp ugsdn MEPELLRAL EQRe J88nings

filmformng resin (hereinaffer sinply r ferredl to as a "resin enpl oyed

in the present Jd ddbr MedH | &V s; rsﬁalﬁeglnaombéaéwlyxbaaﬁséﬂaéﬁa FPoVEnd
.descri bed organic sol vent, espeC|aIIy t he al coholic solvent descried above.
Such a resin CquWéﬁ%ﬁnﬁ§g§ﬁn§flfﬂ@ﬁtznﬂ@OﬂErS an addi ti on-pol yneri zi ng
nononmer containing a carboxyl group, a hydroxyl group or an 20 am do group
and a nononer addi ti dmquiodemtesl Tapl €hev diti hdeecysl ditdwie pOh ViR | 21 dhge -
nononer. A description will hereinafter be nmade about the nononers which
make up the regiasdwibasefdrmile piesamd thwettoverdds@nibes tfrtinbas

car boxyl - cont ai ni ng nononer can 25 include acrylic acid and nethacrylic
acid; fumaric (13 FNFAR)2008re groupgixeryesaiied dof d;NHECRordre wrich al kyl
nonoesters thereof, and hydroxyal kyl nonoesters thereof; and nonoesters

bet ween hydr oxFatig 2 (Hhﬁ’ﬁ)]acﬂliﬁi%ﬂesa Rt a IURMR o8retethyY Y tacrd| at e

and hydroxypropyl 5 (neth)acrylate and dibasic acids, for exanple, suc
ci ni ¢ anhydri d€XoPNTh &Y i%d?‘f% P Wre |Bh Shéh ddikear boxyl i ¢ aci d
anhydri de. Incidentally, acrylic acid and nethacrylic acid wll be called
(meth)acrylic acid in the prgpent>tnvention 10xExamg es af’ t he

hydr oxyl - cont ai ni ng nonfpner @an i ¢l ude hydr oxy IkyI \nethiacrylates for

exanpl e, hydroxyet hyl and hydrg qryl ate; esters
of nonoesters bet bed hydr p¢ ¥l ates and
di basic 15 acids wi't conpound nonoest ers of
nonoest ers between hyd h)acr | ate ghd r oxypr opyl

{meth)acryl ate and succinic ggid, C|ngpd dyclohexanecarboxylic
acid w 1R di hydroxyal kyl conpound t hyl ene 20 gl ycol and3propyl ene
gl ycol . The carbon nunbers of the alkybq royps in the above-descri bed

car boxyl - and hydroxyl - containing nonomnme range fromabout 1 to 12.
Exanpl es of the am do- contaRn nononer gan i nel ude (i®fh)acrylam des and

N-substituted (meth)acryl a deéCPhQr4§xaﬁ§Eb}—tﬁ%§QgacryI|c

but oxynet hyl am de,

wherein X and X' each independently represent a

15 hydrogen atom or a benzoylamino group; Z represents a
hydrogen atom; R, to Ry may be the same or different
and each independently represent a methyl group or an
ethyl group; and n and m each independently stand for 2

or 3.

20 In a preferred pigment disperson according to the

invention, said pigment i1s a red pigment, a blue pigment,
a green pigment, a yellow pigment, a purple pigment or a
black pigment, said dispersant is a compound represented
by the above-described formula (3), and said film-forming
resin is an alkali-developable acrylate resin which

25 contains free carboxyl radicals in a molecule thereof.



Z 3 APR Z003 - 23 Ntart-butylacryl am de, N—tart-butylnethacrylanigﬁ,

di acet oneacryl am de, N-isopropylacrylam de, N, Ndi nethyl acryl am de, APR 2003
N, N- di et hyl acryl am de, N-nethyl ol (et h)acryl am de, and

N-al kyl oxyet hyl (nmeth)acrylam de. 5 In addition to the above-descri bed
nononer s, addition-polynerizing nononers copol ynerizable with the
above-descri bed respective nononers can be used to extents soluble in the
al coholic solvent in order to inpart waterproofness, flexibility and/or
ot her physical 10 proppetigsct exbhpleesbf. pExZERRY @Hs%%%@a%%@@ﬁﬁ{ﬁjﬁ@“
include (nmeth)acrylate esters, for exanple, methyl (neth)acrylate, ethyl
(nmeth)acryl ate, ppespyt {methraonytaheinbutiyk, (pathhaer nhat a.ima¢led to,
(meth)acrylate, lauryl (meth)acrylate, stearyl 15 (neth)acryl ate,

cycl ohexyl (netthacfglhteinpeniyl whirehhXaeeytatentksabgenybyiartibacryl ate,
and tetraful furyl (meth)acrylate; styrene and styrene derivatives, for
exanpl e, a-nethylstyrene; dialkyl esters of dibasic acids, for exanple,

di al kyl naleatﬁé,lﬂ;plkyl 20 fumarates, and dial kyl itaconates; and vinyl
acetate, and ( t%)acrylonitrile. The resin for use in the present

i nvention can be obtained by using the above-descri bed nononers and

copol ymreri zing them for exanple, by suspension 25 polynerization or

sol uti on pol yner$gadifionExnhipglb Uses Z ~ APR 20D3 - 24 an alcoholic
solvent, in the-presemceor absence of a conventionally-known radical
polynerization initiator. As a Qesin for use in the pregent invention, it
is preferred to use a resin in ffhich a nononer between #n 5 al kyl

(meth)acryl ate and a di basTes _aeld - -Said nononer _#ekQg psent ed by the
follow ng formula: CH2=( @‘l O GOt R3- COON esents a
hydrogen atomor a neth QY d ] -5 esents 4 whi ch
contains 2 to 6 carbon ato# ontai R,a 10 ain, R3

represents an al kyl ene group whilch

Yy CO N a b
unsaturated group - is copolyne'ized g% | East part” of“¥a copol yner. A

bl end of the copolynmer with a copol yner ﬁqeg t he abovedescri bed specific
nononers nmay al so be used. 15 Wi chever res is used, it is preferred to

contain units of a nonoest@H UM r betwee hydroxyat#xﬁq@cgﬁh)acrylate

and a dibasic acid in a pr o%;rti oyl‘dﬁHfﬂ.Hrhz—N—tQH@OHgN /Q@Igr eferably from3
to 40 wt.% based on the whoHaGHain. If the content of YGBzfblaoner 20 units
is too low, the resinis not very effective for dispersing pignents. If the

content of the ano r units js,too high, on the other hand, witing matter
or printed matte Dﬁ§§°|§@éﬂéﬂeaﬁka|i resistance. It is therefore not

preferred to contain the nononer, units 25 outside the above range. 2 3

APR 2003 - 25 To obtain the re,ln by copol ynerizing a I xture of the

above-descri bed nononers, e of the hyg th)acryl ate
and the dibasic acid ma 0 ably for re
preferably 5 fox 3 to 4( @Zfb omer m Xt . it tion(s) of
ot her nmononers) can be sthtablw _déter i ned such Tha S ng resinis
soluble in the al coholic solvent] and!can s fy ifis._ petfformance
requirements, and no particul arOli mi PAt I's NéH 0B 10 their
proportions. The nunber average nol ecul arlwei giat of the resin (the nunber
aver age nol ecul ar wei ght as obtai ned by ﬁg ng the resin by GPC and

converting the data with ref fnce to the cqgrrespondi ng daaﬁégf standard
pol ystyrene) ranges gener al A¢ ~ 0 Y g v v RIE ably from
2,000 0 50,000, The acid vy R N @ﬁ%@?‘aﬂdg fromo.5 to
300 ngKOH/ g, preferably fromb°to 180 ngKOH ng. The i nk accoraing to the
present invention can be



produced in a simlar manner as in the production of 20 conventionzl hﬁﬁ@m
and paints by using the above described pignent, dispersant, film ar

resin and organic solvent, and no particular limtation is inposed on the
production nmethod itself. Illustrative productions nethods can include a
met hod in which the 25 pignent, subsequent to its advance treatnment with

t he Z 3 APR 2003 - 26 dispersant, is dispersed in a solution of the
resin in an alcoholic solvent; and a nethod in which the untreated pignent
and the dispersant are mxed with the resin solution and the pignent is
subj ected to disper 5 sion processing in a dispenser. \Wen the nethod that
the pignent, subsequent to its advance trédatment wth the dispersant, is

di spersed in the solution of the resin in the al coholic solvent is adopted,
the treatnent of the pignment can be prac 10 tired, for exanple, as will be
descri bed next. S t, . t® dissolution of the pignent and the

di spersant in SL§§QW$HgaEgEEI erip i ke, the resultan? golution i s poured
into water. The thus-obtained m\xtune is al kalinized tgyhave both of the
on. The solid
dried_and then

ground, whereby the pig inatr The
di spersant is converted h sul fur o@ l oric acid,
20" acetic acid or the s m xed QEERT i n wat er

and, if necessary, the resulta
processing in a dispenser to haye th¥
surfaces. The thus-treated pignent is ca 25 precipitate under

al kaline condition, collected by fil- 2003 - 27 tration, washed
with water, dried and then_ gr d, whereby fhe pignent is gbtained in the
treated form (3) The disp@g§ 2N, g?ﬁﬁly "q}ﬂ B iy /6Fgani ¢ aci d such
as acetic acid, followed tgﬁ_ggdlsp of 15 the &Z&ﬂi@ﬁ\gﬂter t he

di spersant is allowed to be'd rbed on pignent surfaces Wth optional

di spersing processing in a dispenser, the thus-treated pignment is collected
by filtration, v&shed. Wwiimple af kaline solution, washed with water, dried
and t hen groundi—whereby—36—the—pignent is obtained in the treated form

The treated pignent obtained aqodescribed above is disqgrsed in the
solution of the resin in &n al cpholic solvent to produgg theXink of the
and the

present invention. Wen th Qd that the untre )
n [ ‘
. A“
di spersant are added to [ OR_#o M coh0l i c sol vent

di spersant are m xed w

and subsequent to optional proJisional i i tthe m xture is

di spersed in a dispenser to obtin INETTRe: ul& linmtationis

i nposed on the di spenser which can be us he present invention.
Exanpl es can include a kneader, an attri ball mll, a sand mlIl and a
hori zontal dispenser with t 25 bling neang contai ned theégin, said sand
mll and Z 3 APR 2003 _ 32@%;%@1?29@621_ PELERFH Hzg% 8 of glass,
zircon or the like, and a ngé [ i on usi‘hg f'he “di'spgpsant treat ed
pigment, it is also possible To further disperse the dispersant-treated

pignment in a solid resin
Specific Example 5

ubj eqt ed t[p di spersion
&Eor lged on pi gment

0 X

QL0
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O N CH §CH CHy-N-CH CHpCHN{
/N CH2CH2CH 2CHZCHZN o



5 to obtain pignent chips and then to dissolve the pignent chips in an

al coholic solvent to obtain an ink. Subsequent to the dissolution of?% R 2003
pi gnent chips, a resin may be added as needed. Pignment chips can be
obt ai ned, for exanple, by 10 one of the follow ng nethods: (1) A solid
resin obtained by suspension polynerization or a solid resin collected from
a resin solution obtained by solution polynerization and a

di spersant-treated pi gnment are kneaded under heat by using a kneader, a
Banbury m xer, 15 a mixing roll, a three-roll mll or the like either
singly or in conbination such that the pi nt is dispersed in the resin
The resul tant pignment-di spersed resin is tfien ground or chopped to obtain
chips. (2) A solution of aresin in a water-soluble solvent and a 20
presscake dpife SPRAMPM -4reated pignent are mixed in a kneader, followed
by heating f point of the resin or higher to renove water.

| f necessary, the pignment i dispersed by using a gwree-roll mll, an
extruder or the like. The rpesultant pignment-dispersged 25 resin is ground or

g ~ 3 APR 20 A presscake of a
li;ﬁilid resiﬂ!iil
@sin or hi¥y
Ve -

chopped to obtain pigmsQt €N 0

di spersant-treated ﬁ' to flushing at
t he softening tenpels g : h

the present inventio he” a descyi bed™Nd % ply be used

e
& k according to
S
generally in a proportion of frQm0.5 50 -;Eis Jy wei ght, preferably in
a proportion of from1 to 80 pa i 100 parts by weight of the
pi gnent, on the other hand, the pig y be used generally in a pro 10
portion of from5 to 500 parts by wel per 100 parts by weight of the

resin. The c r aty of the pignment|in the ink ac ' e

pr esent inveﬁ?f@%gyzggl?\mg}gcq{é@H§QJA/@H§/C;Q(g@@ 995%!{?%}&%?0 30

wt . % bei ng pcgf3@}q§gﬂzlﬁ{éa'ft hough 1t varies dependi ngOiy, CHeChl gDHRt . The
vis cosity of tthe Tnk“may range generally from1l to 50 nPas, preferably
from2 to 30 nPas. Depending on the construction of the witing instrunent,
a vi scosi t§péafier Exhmplg WPas may be required in sone instances. 20 It is
particul afTy rnportant tor_an ink to be equi pped with excellent stability
in viscosity along the pas’age of tine) Owing to use of the
above-descri bed di spersant i ] , the ink

A variety of
) Nt i on.
Il lustrative of such additffves @ as ul traviol et

re fasjhiess i =
absorbers and antioxi dantgy antiN I ng Ntk; el ease 5 agents and
releasability inprovers; perfunes a anttnicrobial agents; plasticizers;
and drying inhibitors. If necessary, Y nore dyes can be added further.

;
As a resin, a resin which h npatibﬂlity Wi t e resin for use in the
present invention may 10 aliso b SE-N-C iQatiof) to an extent not

| owering the dispersion stay | iy of the pignent;.

Specific Example 8

st g

T—NH 0

N N
=) neeon{ )
\ / 2= 2 \ N/




In general, the thus-obtained ink can be used as is. It is however

preferable to process the ink further in a centrifugal separator or an
ultracentrifugal 15 separator or through a filter, because renoval of 79 R 2003
coarse particles of the pignent, which may exist in a trace anount in so%@

i nstances, nmakes it possible to heighten the reliability of the witing
instrunment or recording apparatus. 20 The witing instrument according to

the present invention can be obtained by filling the ink of this invention,

whi ch has been obtai ned as descri bed above, in a casing equipped with a

porous tip. No particular limtation is inpogdéd-on the casing insofar as it
has a 25 size and shape convenient for witing as in the case of 2 3 APR
2003 - 31 a varieggtﬂh conventional witing instrunents fitted with porous
tips. The materia—ot tifie*X88Rlg, 9i ncluding its cap, can be a metal, a

plastic or a conposite. material tThereof insofar as it is practically free
fromb5 solvent perneation. No |im@ation is inposed on the structure or
material of the porous tip ins it allows the ixpk t@ nove fromthe
interior of the casing to : the tip asjwiti eeds.

However, excellent 10 wit [ ' )
resistance are required. Us
and felt tips can include syr v,

pol ypr opyl ene, nylon, polyacryloniitrildg and viNiyl on
15 cel l ul ose-derived regenerated‘?iber%&f
silk and cotton. Usabl e exanpl es of open-céel
include rigid or flexible urethane resin f

pol yvi nyl al cohol, and foanqgfﬁgH{egenerated I bers. 20 Usabl e exanpl es of
i nk-occl udi ng nenbers can inc ezbq@éhegaié rs, felted é'bg%§£ knitted
fibers, and open-cell foane@HyGHyIC prédutds) ¢H2m@p@m2 ription,

i nks maki ng use of the dispersants according to the pres Cp&ention have
25 been referredséaﬁﬁ egresentative exanpl es. The pres % 3 "APR Z003 -
32 ent inventien—Ls_EQgé~Eﬂﬂﬁ9£glin1ted only to inks. For exanple, the

di spersants according to the present invention are useful as dispersants
for a variety of conventionally<kno pi gments, and are useful as dis 5

persants for various pig as coloringXmatt@rs in diverse
pai nts, printing inks, 7

ha QHQib=J§ such as wool,
fd med pIaé%ic products can
N oans of acetalized

| i ke. The present inven | b descri cally by
Exanpl es and Conparative ) D which { sl of "part"
or "parts" and "~" are all”by We anple 1 grts of

o-di chl orobenzene were 62 part hr agqgh nong 5 parts of
cyanuric 15 chloride, followed g/a%niseuf{orOS hours. After
cooling, 50 parts of N,N,N',N'-tetraethyldiethyl enetriam ne were added
further, and the resultant m xture was s at 170C for 3 hours.
Subsequent to filtration, €Hg\thus-obtained filtercake 20 was washed with

et hanol and then dri ed, epyfﬂh@CH'Qyﬁ? i hed speci Cir, exanpl e (1)
was obtai ned as Di spersant~13 ExaaneQZ I a%giﬁgﬁép /égﬁgs i n Exanpl e
ned 3

1, the above 25 described specific exanple (2) was obtai as Dis 2 3
APR 2003 Specific Example 11
— 7 ~*ample 11
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- 33 persant 2 by successively subjecting 1-am noanthraqui none aan APR 2009
3, 3-im nobi s(N, N-di met hyl propyl am nej to condensation reactions wt

cyanuric chloride. Exanple 3 In a simlar manner as in Exanple 1, the above
descri bed specific exanple (3) was obtained as Di spersant 3 by successively
subj ecting 1-am noant hraqui none and 3-ethyl - 10- net hyl - 3, 6, 10-tri azaundecane
to condensation reactions with cyanuric chloride. 10 Exanple 4 In a simlar
manner as in Exanple 1, the above described specific exanple (4) was
obtained as Dis persant 4 by successively subjecting 1-am no-5

benzoyl am noant hr aqui none and 3, 3" -i m noebis (N, N 15 di net hyl propylam nej to
condensation reactions with cyanuric chloride. Exanple 5 1n a simlar

manner as in Exanple 1, the above described specific exanple (55 was

obt ai ned asSﬁ% i2OpRehsARi2 © by successively subjecting 1-am no-5
benzoyl am noa.nif:maq.u_me,_an l'i ne and

3, 3" -im nobi s(N, N-di net hyl PA opylam ne) to condensatd on reactions with
cyanuric chloride. Exafple ¥ i B as iX Exanple 1, the
above 2 3 APR Pp03 - ‘ pbed speci fi cAexanple (6k _was obtai ned as
D spersant 6 by sucg ] i i 3 e and

5,13-di (n-butyl) -5, eactions with
cyanuric chlori de. E e q anple 1, the

b obt ailned g Di spersant 7 by
successi vel y subjecting 1- @i noddt in B 20 2' -dipicolylanmne to
condensation reac 10' tions with cyaguriclichloride. Exanple 8 In a simlar
manner as in Exanple 1, the above de specific exanple (8) was

obt ai ned as Di sper sant 8 by successi vel ¥y subjecting 1- am noant hra 15

qui none and 3, 3' -di pi e Jors3wi th cyanuric
chloride. Exanple 9 I@}p%/s’ﬁﬁl'? ?%r a?ﬁ@ﬁ%ﬁéﬁ&ﬁ\bl{ he above
described specific exanple (9] was obtained as Dis20 persant 9 hy

successi vel y subjecting 1-am no-4 benzoyl am noant hr aqui none and

N, N', N'-t et ipRbityd dieihplengt ri am ne to condensation reactions wth
cyanurlc chier+de—Exarmpte—30 25 In a simlar nmanner as in Exanple 1, the
above ~ 3 APR 2003 - 35 described specifi &exarﬂ)l e (10) was obtained as

©0®
@NH.KHL_NH I

N8 (CH.y CHyp CHy—N— CHy CH, CHANC 03
CH /N CH2CHzCHz— 2CH2CHZN oy

Specific Example 14
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persant |10 by successively subjecting l-am'no-4benzoy|am'noanthraﬁgﬁﬁ?ﬁ]D
and 3, 3'-imnobi s(N, Ndi net hyl propyl am ne) to condensation reactio %
cyanuric chloride. ' Exanple 11 In a simlar nanner as in Exanple 1, the
abovedescri bed specific exanple (11) was obtained as Di spersant 11 by
successi vel y subjecting 1-am no-4 10 benzoyl am noant hr aqui none and

3-ethyl -10-net hyl -3, 6, 10tri azaundecane to condensation reactions with
cyanuric chloride. Exanple 12 In a simlar nanner as in Exanple 1, the
above 15 descri bed specific exanple (12} was obtained as Di spersant 12 by
successi vel y subjecting 1-am no-4, 5di ben28ytam noant hr aqui none and

3, 3" -imnobi s(N, Ndi met hyl propyl am ne) to condensation reactions with
cyanuric chloride. 20 Exanple 13 In a simlar manner as in Exanple 1, the
abovedescri bed gpesfiti Exgndpl ¥5(13) was obtained as Dis persant 13 by
successi vel y subj ' —antmo-4benzoyl am noant hr aqui ngne, aniline and

3,3 -imno 25 bis(N, N-di net hyl gr opylsami ne) to condénsatYon reactions 2 3
APR Z003 - 36 wth cyanuric chj oride. i gi m | af manner as in
Exanpl e 1, the abovedes . i W y ed as Disb5

and 5, 13-di (n-butyl)-5,
cyanuric chloride. Exanpl
above described specific exanplj (1 AHma§4ébﬁ3FneQQHs [HsS persant 15 by
successi vel y subjecting Z-am no-4benzoyl am nodnt hr aqui none and

2,2' -dipicolylam ne to condensation reactNgus W th cyanuric chloride. 15
Exanple 16 In a simlar manner A Exanmpl & 1, the e descri bed
specific exanple (15) was obtai ! eRgapir .1 by sNyccessively

subj ecting 1-am no-4benzoyl am n aqui Aone and 3\ { pi col ylam ne to 20
condensation reactions with cyan chl oride. Exa 6-2 In a simlar
manner as in Exanple 1, the abovedescribed specific exanple (17) was
obtained as Dispersant 17 by successively subjecting 1-am no-4 25

hydr oxyant hr aquBpeciéicaficasydle- iLfi nobi s(N, N- di et hyl 3 APR 7003 - 37
propyl am ne) to condensation reactions with cyanuric chLoride. Exanple | b-3

(18) was obtained as Dis persan
1- am no- 4net hoxyant hr agyifiahe a8
condensati on reactions ‘
manner as in Exanple 1, jbed specis

obt ai ned as Di spersant 19 By : scéSS|ver s¥pj ecti hg ’
1-am no-acridonel, 2(2', 4' -di chl gro) apIH a -I§H i nOnobi s(N, N 15

di met hyl propyl am ne) to condensati on reactionsjjwith cyanuric chloride.
Svnt hesi s Exanpl e of Film Forning Resin N\\r/N

\ (R
CH;—N—CH ZO
) L

Specific Example 17

OH ©

ceciioes

R
Nao N
CH3\ CHjy

R /
H3/NCH2CH2CH2 N CH2CH2CH2N\CH3



Charged in a polynerizes were 75 parts of hydroxyethyl nmethacrylate, 25
parts of a-nethylstyrene, 20 100 parts of nethyl nethacrylate, 75 garjimR mﬂj
acryl oyl oxyet hyl phthalate, 75 parts of lauryl nethacrylate, 150 parts of

di acet oneacryl arnide, 15 parts of azobisisobutyronitrile, 550 parts of

et hanol, 150 parts of nethyl cycl ohexane and 50 parts of ethyl 25 acetate. A
cooling coil was set, followed by 2 3 APR 2003 - 38 polynerization at
75C for 10 hours. After cooling, the resin solution was taken out of the

pol ynerizes. It was provided as a resin solution. The resin content was

40~, and the viscosity was 250 nPas. The rinbber 5 average nol ecul ar wei ght
of the resin was 8,600 as neasured by GPC and converted with reference to

t he correspondlngﬁg of s aqggrd pol ystyrene, and the acid val ue of the
resin was 39 Bl%Di‘gpersed in a horizontal disperses with

tunbl i ng nedlun1conta|ned thereln were 250 parts of the abovedescri bed
resin solution, 50 parts of belzidi OEHL! | ow (P. YOCH3)Q 4 parts of

D spersant (1) of Exanple 1, 5H6 parts of et hanol

nmet hyl cycl ohexane and S

then renoved by ultrace
the present invention W
pi gnent was 95 nm and
50C 20 for a week, but settling of Hnotoobserved. When its
viscosity was neasured, it was still 3.5 nPag} thereby indicating no change
in viscosity. The ink was next filled id%gi/ﬂ% casing equi pped with a

Q)

.rticles wer e
ording to
of the

bundl ed fiber tip, and a WW|t|ng test was ¥on 25 ducted on a pol yet hyl ene
film Smooth witing wasGiés 3 APR 200 39 Bible. fhHsher, 20 parts
of ethoxypropanol and 5 part?PKH{bGHZ§H{ﬁT@6ﬁ@H2&BiECHCQES further to 100
parts of the ink. LBlng hus- obt ai ned i nk, printing rforned by an
ink-jet printer. Good printed matter 5 was obtained. Exanples 18-24 Yellow
i nks were obtaénec a sugikip manner as in Exanple 17 except that the

di spersants of Ig Laji e used as dispersants, respectively. Those
yel 10 | ow inks were then ranked as in Exanpl e 17. The results are

presented in Table Z together with tRke resul Exanple 17. In the table,
"A" indicates good in both witing acte

printability, while "B" indi [ fificie . 15 characterlstlcs
or insufficient ink- )
was obtained in a si

di spersant was not used. anked @& e results
are 20 al so prese Téble 1 Kind bility of
i nkPer f ormance of ji prtly after for pred for a

"I\ et CHp CHp—N— (3
NCH3CH2CHo—N—CH2CH2CH 2N
CHg” \CHj

5 and the quaternary ammonium compounds of Specific Exam-
ples 1-6, 9—i4 and 17-19 and the pyridinium compounds
of Specific Examples 7~8 and 15-16.
Inks according to the present invention are

formed of the above-described dispersants, pigments,



print- abilityExanple 17D spersant 13.53. 5AAExanpl e 18D sper sant

23. 94. OAAExanpl e 19D spersant 33. 53. 6AAExanpl e 20D sper sant 73 APR 2003
43. 63. 6AAExanpl e 21D spersant 53. 43. 5AAExanpl e 22Di sper sant

63. 73. 7TAAExanpl e 23Di spersant 73. 94. 0AAExanpl e 24D sper sant

84. 04. 1AAConp. Ex. 1None62.189.3Bg .p. 0 -, -n N O O 47 2 3 APR 2003 - 41
Exanpl e 25 Ten (10) parts of Dispersant 2 were dissolved in 100 parts of an
aqueous sol ution which contained 5 parts of glacial acetic acid. The
resultant solution 5 was added to a slurry of a red pignent (P. R 254; pig
ment content: 100 parts), followed by stirggng for 60 mnutes. A 10%
aqueous sol ution of sodium hydroxi de was then gradually added to adjust the
pH of the systemto 8. 5. After the m xture was stirred for further 30 10

m nutes, the resulting solid mtter was collected by filtration, washed,
dried at 90C angilhefoghoHgdrestinselyd168gpattssolivertspi gnent powder
surface-treated with the di spersant were obtained. The thus-obtained

sur f ace- t r eat edcongertionatl¢skdospep sgrehbsaapegakbbt usabl €nasohigs% in a
commerci al nel am ne/ al kyd paint by a ball mll. The colored paint so
obt ai ned had | owentscbsi the pndsehbwbnvéntiidinty Eobsesatphé| ypitémertto a
Newt oni an flow. Further, the red paint was mxed with a comercial white
nel ami ne/ al kyd S¥chARtaE® PLFHENEFe GOPACBSERdapai Rigmeyks, atnbhrat or ed
for a week, thgwgfle red, paint was stjll in a, honbgepeous formw thout any

col or separati cF1RYHp R QBt%xaﬂ%ﬁ%ﬁ%“?(B%FE?OQESP*%W%%F%teH“@%ga“sinilar

i 25, ,Ex 25 that i t (PR 254 2 3
B R A, ol PR e BB
of o mxed pai tiGHANES” ZrondORIREAEY KAMEhER e bRRlaodl b e S o
and 5 settling {ARQuIN ORI AL BThe DA Ca 28 HLON (B d8I L2 Pline

Di spersant 3 were ol ved in 100 parts of an aqueous sol ution

contained 5 pardifadd MBCEALACHILcRGLh Fheus&sy! tante SOl iap 10 was
added to a slurry of a red pignent (P. R 254; pig nent content™ 100

parts), fgl!| owatkdferated rpigudors 6ann indlasde A 1D~ @ieaus sad uti on of

sodi um hydr oxi de was then gradually added to adjust the pH of the systemto
8.5. After the (Heatalms ftesr sabhre ftogd fag t'HerR30) 157 hi utkes,29he rasul ting
solid matter was collected by filtration, washed, dried at 90C and then
ground, wher eby24R05 Grak+ PIFNerdy g eftenth e f s faddaravieadiedt ad th t he

di spersant were obtained. The thus-obtained pignent conposition was dis Zp

persed in a contfer®i'adl Hor it IR RIVE beiriemafte iy etadd pai nt
naving a Pl oTens Sanen, S v gl of e bl i e adsted in
DL OB Y L A e RSB 0 T 0T o v
high degree of gghoss .5 o8 atiMe BXAMPhA ghent violet 23, C.I. pig-
ment black (hereinafter abbreviated as "P.BL." 6, P.BL.
7.
Conventionally-known organic solvents employed in
20 various paints, coating formulations, printing inks and
the like are all usable as organic solvents in the
present invention. When using inks according to the
present invention as inks for writing instruments or
recording apparatuses, use of alcoholic solvents is

25 preferred. As alcoholic solvents, solvents containing



A paint was fornulated in a simlar manner as in Exanple 26 except that the
red pigment (P.R 254} was 5 used without surface treatnent with Ejkbéﬂkﬂmi
3. The viscosity was adjusted |likew se, and the paint was ranked as in
Exanpl e 26. The surface of a coating on a plate coated in a red col or was
not snmooth, and its gloss was | ow. 10 Exanple 27 Dispersed in a horizontal
di spenser with tunbling nmedi umcontained therein were 250 parts of the
resin solution prepared in the Synthesis Exanple of the filnformng resin,
50 parts of cyanine blue (P.B. 15-2), 4 15 parts of Dispersant (9) of
Exanple 9, 536 parts of ethanol, 60 parts efi methyl cycl ohexane and 100
parts of ethoxypropanol. Coarse particles were then renoved by
ultracentrifugal separation, whereby an ink according to the present

i nventi on was obtained. The average 2p particle size of the pignment was 95
nm and the vi sedsidgholmsti®: Sailang Hrlntk ofasistar edreatl BOC bor laweeek,
but settling of the pignment was not observed. When its viscosity was
measured, it wafrs iinefRgrefas Mmphddoraiayly tohateHasgE tldoWthitace in
vis 25 coslty. 2 3 APR 2003 - 44 The ink was next filled_in a pen casing

equi pped with a BREFREEPYY @ 39 £0 AP &tard 19 G edoldss sdvdidised on a
B hyp opanol | and 5 FheEE et BATRICS R RC NS faed IRy Lo 5. 00

t ft i nk, i -obt ai j int] f b
Pk et pri nt er CHBRHEY, oA MM ekl " R BT e TR "
Lne oo ( nt .
i oo gt ol Tong S B s e

di spersants of I'es 1016 were use ts, respec

bl'ue inks were tRghiiaHkemHh.as SN RRAIPIRNeE tHhe eidd S1d68cReeaRt ed in
Table 2 together with the results of 15 Exanple 27. In the table, "A"

i ndi cates good ian deote Wddd @ hafertisehicy] icontandy e itele phirtiabidtity,
while "B" indicates insufficient witing characteristics or insufficient

i nk-j et printabithel preSemiariatment ibnanplFerd e2@nallel,uethyl wastaliegi ned in a
simlar manner as in Exanple 28 except that the dispersant was not used.
The ink vids rankedpys iaceediepl €y28 ohEkanessletdydicycdlbbexpnesertdylirn
Tabl e 2. Table 2 Kind of Viscosity stability of inkPerfornmance of

i nkdi sper sant She¥cllphgrade f eyt iebhalt &etensr edetby lapkeek L( 56EPWEI ti ng
characte- risticslnk-jet .,print- abilityExanpl e 27D spersant

93. 83. 8AAExanpl 89851 Eper: tcai‘O%f%lt‘?@ﬂAE)r(‘aﬁBF“Ql?Qﬁlé’ﬁer sant

114. 54. 5AAExanpl e 30D spersarit 05, QAAEX e.31Di spersa
133 23, 2AExanpl 6 320 L0erSan TARIEY TRRERATDRE S IBr Chbr SIAPLY

155. 65, 6AAEKATDLE A4DLAPR5 R a103a83nMACAIROFXa 1NPRRT2;P98ABB14-Cn TN O

15 vention is required to be soluble in the above-
described organic solvent, especially the alcoholic
solvent descried above. Such a resin comprises, as
constituent monomers, an addition-polymerizing monomer
containing a carboxyl group, a hydroxyl group or an

20 amido group and a monomer addition-polymerizable with
the addition-polymerizing monomer. A description will
hereinafter be made about the monomers which make up
the resin for use in the present invention.

Examples of the carboxyl-containing monomer can

25 include acrylic acid and methacrylic acid; fumaric



- 46 Exanple 35 Ten (10) parts of Dispersant 10 were dissolved in 199 asp 9003
parts of an aqueous sol ution which contained 5 parts of glacial acetic
acid. The resultant solution 5 was added to a slurry of a red pignent (P.
R 254; pig went content: 100 parts), followed by stirring for 60 m nutes.
A 10~ aqueous sol ution of sodi um hydroxi de was then gradually added to

adj ust the pH of the systemto 8.5. After the m xture was stirred for
further 30 10 mnutes, the resulting solid nmatter was coll ected by
filtration, washed, dried at 90C and then ground, whereby 108 parts of red
pi gnent powder surface-treated with the dispersant were obtained. The

t hus- obt ai ned surface-treated pignment was di spersed to a pignment content
of 15%in a conmercial nelam ne/al kyd paint by a ball mll. The col ored
pai nt so obtained had | ow viscosity, and showed fluidity substantially

close to a Newtgni@n ﬁép&icrﬂélﬁerit&BSnléda9§HPtaTﬁ§l”ﬁéﬁ?e&%&?sa

comrerci al white mel am nela kyd 20 paint to fornmulate a pale red paint.

Even after storggefestp arekhydhexpalryl efdopabbter8sthéibbri Naaghomogeneous
formw thout any col or separation. Conparative Exanple 5 A paint was

formul ated i n ansoedsbersebatveas hydPox¥xbkyl e(B&tlkexaepylibas, t fecked

pi gnent (P.R 254) was 2 3 APR 2D03 - 47 used w thout surface treatnent
wi t h Di sper santag hydhexypakhnyl wamse tlahkedy hate naist ayd eo8Pprdpel pai nt had
hi gh viscosity, and in the formof a mxed paint with a white paint, the

red pi gmeht undetefdniaciepkatei oinArdiseabe 1a¢Hds | fexgexanplrl asien.
an aqueous sof (RATGHE o ol MOGTSL Har FEEAT (Hacl SLRIPReRRReL The
| t ant | utj 0 dded, t | d pj t (P,, R 254,
g ment cont ertiRbRErL & R e SR GHELY Pin@id SR BT Rt A7300
| uti i j i t th
DR of the syst oy i, FREHERHUCHPIISRIRE JIED BEAMASY, BIR J8ffle®) s "

mnutes, the resildifng oMl ig-dBdderipwpsneabiected by filtration, washed,
dried at 90C and then ground, whereby 105 parts of red pigment powder

surface-fgeated w th ghansh spessanie Wofdr &B) Bl otk a fignd kst @i aigg
surface-treated pignent was 20 di spersed in a commercial acrylic |acquer by
a beads m |, whenelye aydasb:pai Ity lhagriatth Jaa g ydineids b dxQip U8~ was
formul ated. The paint was adjusted in viscosity with a |acquer thinner and
was spray- pai nthedimrxysthylon mptdt)ecry Jatat earcbatyetraprapyled col or and hav
25 ing a dry filmthickness of 32 umwas obtained. It was 2 3 APR 2003 -
48 excel | ent i(maphj)iagiads teinesfivske @ nnfrestafieddivagroddhe @hmaat i ve
Exanple 6 A paint was fornul ated in a simlar manner as in 5 Exanple 36
except that th&eS&F heghemanaxyR 1kyE,) (Rt ) feaw Mtiaso @ (ke 4 r eat nent

ith D t 11. Th i S, j t djusted |j kew se, d.th i nt

o in D spersent b TN SRR Ge ke se s e paint e
d | . it I . e 37 D di

e coLor A B Ah, AL G555 b BAILA 37 D sper sed i n

a horizontal dispenser w I ng ne n were 250

parts of the rQ%xie'%hé%'dgyl%rteora%‘aaﬁl%ﬂd}fﬂi%ﬁﬁnt(fﬂ%%ih% e Andhe film

15 formng resin, 7 rts of C 1. pignent black, 4 parts of D spersant
(1) of Exanpl es%cci%@d%réi%,o%ohéthﬁaﬂ@ adid R Tyefl oiRbeaueixeNarRe and

100 parts of ethoxypropanol. arse particles were then renoved by
ul tracentrifugakigepdrat icdhyaroayallkyd kicagloundls atich as ethylene
20 glycol and propylene glycol. The carbon numbers of the
alkyl groups in the above-described carboxyl- and
hydroxyl-containing monomers range from about 1 to 12.
Examples of the amido-containing monomer can in-

clude (meth)acrylamides and N-substituted (meth)acryl-

25 amides, for example, (meth)acrylic butoxymethylamide,



20 cording to the present invention was obtained, The average particle size
of the CB pignent was 95 nm and the viscosity was 3.5 nPas. The bh3aciPRinK
was stored at 50C for a week, but settling of the CB pignment was not

observed. Wen its viscosity was neasured, it was 25 still 3.5 nPas and
accordingly, no change took pl ace 2 3 APR 2003 - 49 in viscosity. The
bl ack ink was next filled iii a pen casing equi pped with a bundled fiber

tip, and a witing test was conducted on a polyethylene film Snpoth
witing was feasible. Further, 20 parts of ethoxypropanol and 5 parts of
benzyl al cohol were added further to 100-pagts of the black ink. Using the
t hus- obt ai ned bl ack ink, printing was perforned by an ink-jet printer. Good
printed matter was obtained. 10 Exanpl es 38-44 Bl ack inks were obtained in
a simlar manner as in Exanple 37 except that the dispersants of Exanples
2-8 were used an-tlegpebsgglacrydapddel,vi-yerthbaeybhatkacoigdamede,t hen
ranked as in Exanple 37. The 15 results are presented in Table 3 together
with the resul t dieteErarpkey3anide,t NeisabkrepylAtrivhdinddeesNglod i n both
witing characteristics and ink-jet printability, while "B" indicates

i nsufficient w gimaghybaczyileriidei cy,Yrdigshyirershtmidr,j NempEhylabriity.
20 Comparative Exanple 7 A black ink was_obtained in a simlar_manner as in
Exanmpl e 37 exceﬁﬁegRéPCFMéaﬁﬂgﬁer§&HtNWéékH&Pxﬁ§EBYlfﬁ§tFthﬁﬁéaWéﬂRed as

in Exanpl e 37. Th | t | ted in T 3.  Table 3 Kind
of Vi 5coSi By stai 111y Br “RARBEPRoFRahEE GPorARHFSRLroant SAOPEFYaf ter

R e S E O L
23'93'9AAExanp|gbéﬁg}§BEE§§BEd3§e§gegé§5§aﬂgrgméggaéQﬁrﬁénﬁsed to ex~

44. 44, 5AAEXanpl spersant 54.14. 1IAAExanpl e 42Di sper sant

64. 34. AAAExanpl goA8D sBe(528t 1 A3tH3. ANAEXaMPLesdtHhb el sabtder to im-
84. 04. 0AAConp. Ex. 7None63.589.0BB ~n 0 Nwa 0 0 2 3 APR 2003 - 51

Exanpl e 45 Ten 49} patéspebobPhspersabex2biel ey danapbyedthor20@ypacas of an
aqueous sol ution which contained 5 parts of glacial acetic acid. The

resul t antiosol ut ppopériwdesatidethtorasshur rgxahples. opi guent mbhackry ¢LHB pi g
ment content: 100 parts), followed by stirring for 60 m nutes. A 10~
aqueous sol uti ohnolugediuathydroxildeenwastehen ferndexstnyladdeethkyl adj ust the

pH of the systemto 8. 5. After the mxture was stirred for_further 30
(meth)acrylate, ethyl (meth)acrylate, propyl

(neth)acrylate, butyl (meth)acrylate, octyl
(meth)acrylate, lauryl (meth)acrylate, stearyl

15 (meth)acrylate, cyclohexyl (meth)acrylate, benzyl
(meth)acrylate, isobornyl (meth)acrylate, and tetraful-
furyl (meth)acrylate; styrene and styrene derivatives,
for example, a-methylstyrene; dialkyl esters of dibasic
acids, for example, dialkyl maleates, dialkyl

20 fumarates, and dialkyl itaconates; and vinyl acetate,
and (meth)acrylonitrile.

The resin for use in the present invention can be

obtained by using the above-described monomers and
copolymerizing them, for example, by suspension

25 polymerization or solution polymerization, which uses



10 mnutes, the resulting solid matter was collected by filtration, masﬂeﬂ
dried at 90C and then ground, whereby 108 parts of black pignent po&@eﬁrlJ 2003
surfacetreated with the di spersant were obtai ned. The thus-obtained
surface-treated CB pignent was 15 dispersed to a CB pignent content of 15~
in a commercial nelam ne/al kyd paint by a ball mll. The col ored paint so
obt ai ned had | ow viscosity, and showed fluidity substantially close to a
Newt oni an flow. Furthers, the black~paint was m xed with a commercial white
2p mel am ne/al kyd paint to fornulate a gray paint. Even after stored for a
week, the gray paint was still in a hompgeneous formw thout any col or
separation. Conparative Exanple 8 A paint was formulated in a simlar
manner as in 25 Exanpl e 45 except that the sanme CB pignment was used 2 3
APR 208 - 52 without surface treatnment with Di spersant 2. The paint was

ranked as in Exaid Bodifol fbesoBvaht Nagdn Ninb ¥i6668kE Yor 308sbRcé NgefQrm of a
m xed paint wwth a white paint, the CB pignent underwent separation and

settling 5 thr agiveoatshal i paxncxanpi®idsd) BhghynéB)zpeids Ohibispsrsant 3
were dissolved in Z00 parts of an aqueous sol ution which contained 5 parts
of glacial acetAiz aaatebiThfor essit fimttisel présent Ol masntatisled f Bsslurry of
C.l. pignment black 7 (CB pig nent content: 100 parts), followed by stirring
for 60 m nut es.pyRi%wed)fepusss ot Ur¢Dkn ofn sl cim hyrmerxmee hekwedenan
gradual | y_added to adjust the pH of the systemto 8.5. After the m xture
was stirred ford¥or Haretdn acryd &k aand thedikagd ¢ i arid ot i8R HatneRONRE

collected by filtration, washed, dried aj 90C and then ground, whereby 105
parts of bl ack BfgifefeRrRRRAt &% "reéﬁ’leloo % ‘f?@“‘ﬂ}?as’peqw(%r’e

o commer ci al adTTE TS0 hra By o DR gor oA ot NG
f I d. Th ' ' ' 'g?ﬁg ' A
pf);tmej 2f)gt ed i %t%%l %vi(\a(rzgﬁéat)41 ryt%ﬁ# '?ﬁ%:l%leae%% 0 aa{}gcagl{}{ rlr%ga g&%}e%ds a
GB pi gment - contgilcpan At off 44 o ichass AP GthPbdhtd ftls COl or

and ~m was obtained. It 2 3 APR 2003 - 53 was exce I'n vividness,

and shovedl a higghdeweernfigl ass. rdamadald i BaRPlad ARl Rih 485

formulated in a simlar manner as in Exanple 46 except that the sane CB

pi gment was us e ywidondiairs w fracmdireshtatenin vt hiisparsant qoufhe visscosity
was adjusted |ikew se, and the paint was ranked as in Exanple 46. The
surface of a coapoiyrerizad d@te legdted inert Mfack ayiadymeas nét owt h, and
its gloss 10 was | ow. Exanple 47 Dispersed in a horizontal disperses with
tunbl i ng medi udfc &heaiaedd ymsteivi therfe ERP YRGS fgfeq IfE tdd mbeyart i on
prepared in the Synthesis Exanple of the filn11%_fornin resin, 750 parts
of C. 1. pigmentescidbeds SPEFL LG MOPWErSaMeY L5t b % 9, 536 parts of

t hanol , . 60 f et hyl cycl.oh d 100 parts of .eth . .
Coar se Pt cl BBy TnERTEdVed By uty dceRPATIIGES SBoaPRIAR. uher eby

oy o oot e BeBoLd B0 Rl SR VR YR AU ANGT. The

average particle'size o nent was cosity was

3.5 mPas. The %@%h)iae@i@&esta%eq JiradGd Qi@ ek, phoietibhi Bg of the
CB pigment was not oObserved. Wien its viscosity was neasured, it was 25
still 3.5 nPas raBg aceer diongiy. 3 ,NPprefarge1h0ddn aCko 40 wt.$% based

on the whole resin. If the content of the monomer

20 units is too low, the resin is not very effective for

dispersing pigments. If the content of the monomer

units is too high, on the other hand, writing matter or

printed matter has lowered alkali resistance. It is

therefore not preferred to contain the monomer units

25 outside the above range.



2 3 APR 2003 - 54 in viscosity. The black ink was next filled in a_pen
casi ng equi pped with a bundled fiber tip, and a witing test was céddiiBt/8es
on a polyethylene film Snooth witing 5 was feasible. Further, 20 parts of
et hoxypropanl and 5 parts of benzyl al cohol were added further to 100 parts
of the black ink. Using the thus-obtained black ink, printing was perforned
by an ink-jet printer. Good printed matter was obtained. 10 Exanpl es 48-54
Bl ack inks were obtained in a simlar manner as in Exanple 47 except that

t he di spersants of Exanples 10-16 were used as di spersants, respectively.
Those bl ack inks were then ranked as in k )le 47. The 15 results are
presented in Table 4 together with the restilits of Exanple 47. In the table,
"A" indicates good in both witing characteristics and ink-jet

printability, while "B" indicates insufficient witing characteristics or

insufficient ink-jet ppiBheRihi kthe redB! BycofbiymBlkYe3RgShiMigtapL! ity of
i nkPer f ormance of i nkdi spersantShortly after formulati onAfter stored for a

week (50C)Witigg €har apboe-AesbirebbAKmBABMBEENT thabihbhb¥EXafPLE the

47Di spersant 93. 53. 5AAExanpl e 48D spersant 103. 93. 9AAExanpl e 49D sper sant
113. 73. 7TAAExanphed bORyabrydaimetRBaB83yBAExanp| ehélBibpeisaatid may

133. 53. 6AAExanpl e 52Di spersant |43. 83. 8AAExanpl e 53D sper sant

153. 83. 8AAExanphecsdbtspeefentbl83£38. BABCOHP. ¥k. ¥ 7None63pE89eDBylN GJ b N
(ONONEY) 2 3 APR 20D3 - 56 Exanple 55 Ten (10) parts of Dispersant 10 were
di ssol veds5i n 2000pa3t§00ﬂOaHtaéué§u§h§om9ﬂPEﬁrmmEEhUEGHtaTh@dPB°®9¥rs of
glacial acetic acid. The resultant solution 5 was added to a slurrg?of C. 1

pi gment bl ack 7t{em(Hi gofeRtheEnPenemer(s) parishe FBLFRRLY BGEEPIRedg for
60 m nutes. A 10~ | uti f di d i h dual
Sdded to adj astobRB HRREr thRcF o ERnToeEET AF B pREe TR HPE REE St v r 2
f furth 30 1 put i } t db

for Tur{ner 50 40,m1 ut g L SABULLLMBLEoL i Mo gd e gLl ol

bl ack pi gment p féméﬂﬁé?cgﬁaggaeﬂa%wumf fiRPELERDh YEr gnobd@inedl. The

t hus- obt ai ned sarface-treate pi gnent was 15 di spersed to a CB pignent

content Qf 15~ {ie fr COPYBSr£i8hs Bl BHE NRUALKY daPél-8de Do Ped@ dr N 1ghtThe
col ored paint so obtained had | ow viscosity, and showed fluidity

substanti al |y cbps€ehé& orasNew Dhe anuibow. atverddhermol &€u bd Bcke patithtasvas m xed
with a commercial white 20 nmel am ne/ al kyd paint to fornulate a gray paint.
Even after storedtdimed mpekeathrigyayhparetsimdsy s¢PC|and eolrosmiganeous
formw thout any col or separation. Conparative Exanple 11 A paint was
formul ated in atk$rdate wabherefereénceStExtngl corseanerping iata Hef sane CB

pi gnent was used
standard polystyrene) ranges generally from 2,000 to

15 100,000, preferably from 2,000 to 50,000. The acid
value of the resin ranges generally from 0.5 to 300
mgKOH/g, preferably from S to 180 mgKOH/mg.

The ink according to the present invention can be
produced in a similar manner as in the production of

20 conventional inks and paints by using the above-
described pigment, dispersant, film-forming resin and
organic solvent, and no particular limitation is im-
posed on the production method itself. Illustrative
productions methods can include a method in which the

25 pigment, subsequent to its advance treatment with the



2 3 APR 2D03 - 57 wthout surface treatnent with Di spersant 10. The pai nt
was ranked as in Exanple 55. The paint had high viscosity, and in ih%¥@aﬁmp
of a mxed paint with a white paint, the CB pignent underwent sepa étP

and settling through coagul ati on. Exanple 56 Eight (8) parts of D spersant
11 were dissolved in 100 parts of an aqueous sol ution which contained 5
parts of glacial acetic acid. The resultant solution 10 was added to a
slurry of CI. pignment black 7 (CB pig nment content: 100 parts), followed
by stirring for 60 mnutes. A 100 aqueous solution of sodi um hydroxi de was
then gradual |y added to adjust the pH of tRe_systemto 8.5. After the

m xture was stirred for further 30 15 mnutes, the resulting solid matter
was collected by filtration, washed, dried at 90C and then ground, whereby
105 parts of black pignent powder surfacetreated with the dispersant were

obtained. The {fiusseahi-aitned ¢ Winrarddeaet Ghpitgento fcheratilspelrsed in
a commercial acrylic mll, whereby a black paint havin~ of 13~ was

formul at ed. Thenpaildohsldid Eolivents laotuemaedttiathdm aridlein tihronupt ate. A
pl ate coated in 25 having a dry filmthickness of 32 | acquer by a beads a
CB pi gment conttanriatwss pdjnesttedirich thieswbsspgresantpang abxd ¥ ihdb ol or
and ~cm was obtai ned. It 2 3 APR 2003 - 58 was excellent in_ vividness,
and showed a hingts idegradartaory| ak thepipkamant et eftes A A RPSks
formulated in a simlar manner as in_ Exanpl e 56 except that the sane CB
pi gnent vas used-oxi tRAeSIMAID 3 &bt 58k th Di spersant 11. The vis

cosity was adjusted |ikew se, a t i nt, was, ranked 'g Eﬁﬁgq% 56.

The surface of a coat“fr}‘Pd" %T?ﬁq%tcéz{l%g%gtri‘% %i%eal}: y C%Fnogf S Nno gsm)ot h,
and its gloss 10 was, | ow. 2. =..AP ' . P Ot Lk sher si on
for a color fillt aRAW YR I&Jﬁsé’g% g%"%le?in c%srfa;)%s'egi of a pignent, a

i Spersant, a 14 T OTJRNG 1,851 Al b 41 h T UMcANT £ o eht

di spersant conprises a conpound represented by the followng formula (1): Z

(1) Y wherein x angght&Achiddeprandatit Yof eflieseignentyeiogen mtaen  a

hydr oxyl group, an al'koxy group, a~ primary, secondary or tertiary am no

group, ofgan acylcdd NOF&KF carimpie ppreseill s Jam dextdiriiopd noewtt ani 6b)
Subsequent to dissolution of the pigment and the dis-
persant in sulfuric acid or the like, the resultant
solution is poured into water. The thus-obtained mix-
ture is alkalinized to have both of the pigment and

15 dispersant precipitated as a solid solution. The solid
solution is collected by filtration, washed with water,
dried and then ground, whereby the pigment is obtained
in a treated form. (2) The dispersant is converted
into a salt with sulfuric acid, hydrochloric acid,

20 acetic acid or the like. The salt is mixed with the
pigment in water and, if necessary, the resultant mix-
ture is subjected to dispersion processing in a dis-
perser to have the dispersant adsorbed on pigment sur-
faces. The thus-treated pigment is caused to

25 precipitate under alkaline condition, collected by fil-



phenyi am no or phenoxy group having a hydrogen atom a hydroxyl group, an
al koxy group, a primary, secondary or tertiary am no group, or an aqglgmum%
group at the 4-position or 5-position thereof; A and H each,independently
represent an al kyl group, a cycloal kyl group or pyridine-nmethyl, and
wherein A and B each independently have at | east one substituent group
containing a basic nitrogen atom which substituent group nay be the sane
or different in A and B; and Z repre=_erns z hydrogen atem a cyano g~cup,
a 2 3 APR 2D03 60 hal ogen atom an al Yyl group, an al koxy group, a vitro
group, a benzoylam no group or a 3-benzoyl29group, and sai d 3-benzoyl group
may be fused together with X to forman acridone ring. .. 2. A pignent

di spersion according to claim1l, wherein said at | east one substituent

group contai ning said basic_nitrogen-atomis ?@Grlnar§ secondary or
tertiary am no gnréﬁéona é’@&ﬁ‘@fdnét’r% ha RSy pagd &hepr BaPRPGm gr oup:

ik aolégﬁng? oup BRPEEEYS I PGS uentﬂimﬁ%ﬁ@&ﬁ?ﬂe@ﬁgﬁ&mbﬁgﬁﬁgn% 3t e 2227;‘:
comound  opr sl eAnBy BAFECFEAR 4% AiEFE1VERd shoar adallyd: pRURREE. R
formula (1): Z R, }ENSB%E as geyt@é @cggveybgiowgé S}L%ﬁQeEQH%t¥on ot Y and

Z have the sane neanlngs as ined a be the sane or
different 5 £héP iéﬁ%tfil andepaghel Rdeperdant! Ysr a@neﬁeat t8 subghituted
or unsubstltuted al or cycloal kyl group, and Rl and R2 and/or R3 and R~

may be fused togakbea Wit bibhentdsaegated WitgeBpatiommihaiepbrkongo~—-rn a
het erocyclic ring which nay additionlly contain a further nitrogen atom an
oxygen atom or prsgkksinat dm aandspBeraed, Rsneathusndepanddnphgmeaprésent an
al kyl ene group, a cycl oal kyl ene group or an arylene group. S. A pignent

di spersi on accordihgctedchbyi fiiltrathenei washed wokboandalkplésenseduby the

formula (1) is represented by the following formula (2): Z N~ NRR3 R
1 jN-ECH , ~- N-- LECH,, wamghed lehczytﬂﬁerérhei apd, tReandrgundvevhaselyme
meani ngs as defined above; Rl tc. he sane qr different and each

i ndependéft | y rEBPeEéﬁFegts&ESPPFEEEldoFnuﬁh§uB§FPF89e§°5kaITB? cycl oal kyl
oroup, and L apd R ARt MR R Efeh a0 1 bhethe ad )
persed in the solution of the resin in an alcoholic
solvent to produce the ink of the present invention.
When the method that the untreated pigment and

15 the dispersant are mixed with the resin solution and
the pigment is subjected to dispersion processing in a
disperser is adopted, the pigment and the dispersant
are added to the solution of the resin in the alcoholic
solvent and subsequent to optional provisional agita-

20 tion, the mixture is dispersed in a disperser to obtain
an ink. No particular limitation is imposed on the
disperser which can be used in the present invention.
Examples can include a kneader, an attritor, a ball
mill, a sand mill and a horizontal disperser with tum-

25 bling means contained therein, said sand mill and



2 3 APR 2003 62 =1T7L~ Wh~C."'1 lilcy ZzZddiy' 1DT7~Z~y CDI7~Z~.T1 c h&éé‘~hle_
il~ WQel'~a tOn En DXVgEn ~ 4GnDr ~ sulfur a;.om; end n and U0
i reependently steno fDr an integer of from2 tD 30. 5. F pignent dispersion
according to claim1, wherein said conmpound represented by the formula (1)

is represented by the fDIIDwing formula (3) Z N N.YR2 j~-.,CHN-",CH2;
mN~-.~~ Z (3) wnre;n x and ~' each independently repxesent a hydrogen atom
ox a benzoyl ami no group; ~ represents a hydrogen atom ~1 to R4 nmay be the

sanme or different and each independently represent a nethyl group or en
ethyl a~otp; ~nd n end metch independentlﬁ _=tend for 2 z or 3. 6. A
pi gnent dispersion ror a color filter, said pigment dispersion being
conposed of a pignment, a dispersant, a filmformng resin and a liquid
medi um wherein said dispersant conprises a conpond represented by the

fol lov~ina for %f‘izonta? 1 AP SPP BRI fd &b DEHIIER: CHt F8on (b SR CHZN~

CH3 CH3 ~CH3 7. A pignent dispersion according to any one of clains 1 to
6, wherei n sai d PiREPNdnd Sa acé Blo i e ) aupbheuplfgethe @igpeLSaptgment, a
yel |l ow pigment, a purple pignent, or a black pignent. . 8. - A pignent

di spersi on accotxéaiged panyerne Df L4 adhso Ipdss Ihlahes efurslaed disper sant
is container in a proportion of from0.5 to 50 parts by wei ght per 100
parts by wei ghtpeXse Heheidimprrsant-treated pigment in a solid resin

5 to obtain pigment chips and then to dissolve the pig-
ment chips in an alcoholic solvent to obtain an ink.
Subsequent to the dissolution of the pigment chips, a
resin may be added as needed.

Pigment chips can be obtained, for example, by

10 one of the following methods: (1) A so0lid resin ob-
tained by suspension polymerization or a solid resin
collected from a resin solution obtained by solution
polymerization and a dispersant-treated pigment are
kneaded under heat by using a kneader, a Banbury mixer,

15 a mixing roll, a three-roll mill or the like either
singly or in combination such that the pigment is dis-
persed in the resin. The resultant pigment-dispersed
resin is then ground or chopped to obtain chips. (2) A
solution of a resin in a water-soluble solvent and a

20 presscake of a dispersant-treated pigment are mixed in
a kneader, followed by heating to the softening point
of the resin or higher to remove water. If necessary,
the pigment is dispersed by using a three-roll mill, an
extruder or the like. The resultant pigment-dispersed

25 resin is ground or chopped to obtain pigment chips.



2 3 APR 2003 6a 9. A pignment dispersion according to any one of clains 1 to
8, wherein said pignent is contained in a proportion of fromb5 to 5003J%Rt2803
by wei ght per 100 parts by weight of said filmformng resin. 1D. A pignent
di spersion according to any one of clainms 1 to 9, wherein said filmformng
resin conprises a photosensitive resin. 11. A pignent dispersion according
to any one of clains 1 to 1D, wherein said photosensitive resin is an

al kal i devel opabl e acrylate resin which contains free carboxyl radicals in
a nol ecul e thereof. 12. A pignment dispersion according to any one of clains
1 to 11, wherein said pignent is a red piggent, a blue pignment, a green

pi gnment, a yellow pignent, a purple pignment”“or a black pignent, said

di spersant is a conpound represented by the bel owmdescribed fornula (3), and
said filmformng resin is an al kali devel opabl e acrylate resin which
contains free Cgﬁgg%Ybf&E@dﬁﬂéSdﬂ"aadﬂﬁgé¥ﬁﬁiﬁjﬁﬂé%ﬂéd A ohefeRa#@03 6~ Z ~
Q1 N\ L1 R1\ [~"--(CH-N--TC-I2 m N R4 wherein X anc.” X each

i ndependent |y rgpnagieesd n Jreeligeited WO ELLBHISRY A AN @oFremdng”
represents a hydrogen atomp Rl to RO may be the sane or different and
each~i ndependenttleyipesprtasento fa tivet yls igr eup hdghar.et hyl group; and n and m
each independently stand for 2 or 3. 13. A process for the production of a
color f il ter, said pgmnotess linkelaggiong isigeps ftbve fparesienty dnyengdopattern on
a color filter substrate, wherein said color te~tern is formed by using a
pi gnent diSsper sithg aboyeridesgrilbednyisnereand! gays be yz&.edmemrégﬂwr ipilter
produced by a process as ,defined in claim 13,

AT, AE. A A A . $r PEOBPYAGOR RE AXOR RoSAtoASOAPASERRPK welght,
.AQGE. Af. As. Al . A @ AU. AL. A&, A" ASY. A. A& A. A92. A2. AL. A. A& A Al . AL A AA. . A [e. AA
AL. A9al A 3 A R.rﬁéﬁ@ Y| iR @ RYRBPEFACR $T AZPP AQURLOC. RArts By

G, 72oom a2 SEDS Py SO BARE 5uSBA s o, ehs pigmenc, 99 he o

<<<<<<<B8<<>>>>zgnbl haras<eRal blibhkhkl 3h37b3702kal behbkhdh3! Th>h>pzb2! >7>]

27>| <??| <??| | | ~?7?77227

2222227 A0 O BR3P B S D K BpPRRTIRY 78327709 78828277777

2227?722727272227272?2?2?272???? PRe?eencentrakiph| of| thi| pibhehE?i 8| he| 2hR| 2€>| | | || ?|
> 3| 3| >| 3| > ><>>>>222927-<>99>~| x| >~| 2~>?| 7| >?| >>~| x| p| x| 8=>~] ~| | 227p?8<?>7¢
- 11t 45 cording to the present invention may be from 0.3 to 50

wt.% in general, with 0.5 to 30 wt.% being preferred,
15 although it varies depending on the pigment. The vis-
cosity of the ink may range generally from 1 to 50
mPa.s, preferably from 2 to 30 mPa.s. Depending on
the construction of the writing instrument, a viscosity
lower than 7 mPa.s may be required in some instances.
20 It is particularly important for an ink to be equipped
with excellent stability in viscosity along the passage
of time. Owing to the use of the above-described dis-
persant and resin along with a pigment, the ink accord-
ing to the present invention has been imparted with ex-

25 cellent time-dependent stability in viscosity.



1C
tt(t# #. <<<~<~<>I>C>>>~I><~~<><~<| << <~ < L~ <L~ <L~ <<~ <<~ <<~ 2 P ~< -0 AR 28]
~<L~ P~~~ K~~?<~~?<~~P<~?<~P <~ VK~~~ P SPSSSSSSSSSSSSK XXX XXX XXX XX XXX P?X 2X ?X

| @ @ @ #. #. <8<~8<~8788888x8788?78x8x<<<| px?p~?| ?>?2?X~p| Xp| Xx??p>8<p><<p>><p<>
p?<p<p|p8p~88pppp?pp8<ppx?xxppx<ppx<ppp§pggpp<p>p<p>p>?pxp>xpxp>><xp><px<px
pP~p| p| <p~| | ???<???28><?88B?X?X?2XXXXX>????7?7?7<X<<X| <X| <X<KXKX<KX <KX <X <X <X <X<X<~<

88>8>8>8<8<p8| p8| p8| p8| 8| | ?| | | >?><>88| ?><<<>8<p?>8| p>8| p>8| px<| xx<| XX<| Xx<|
XP<XP<X < <x| <REBRESx2RA<) el e383RILILY - INPYOVRES i< PYENRSSZRBL<<?2777272727727
??????~????????g???g g?ggg<<<<<<<<§<<<<<<<<§<<xXXXXXéxxxxxxxxxxxxxp??>~~?x>
|||~|~x>|>|~|~F.FéPéF.P.F.&|6P§9§§??Béﬁé§&F&F?B????H. REYAH8451-4C

q8q8(8q#.#.???bgg>79999999999?>>~x>?‘<<<<<<<<<<<<<< <<<LKLKLKLKLKLLKLK<KR~~222222727

x>8x>8x?8887878288x 8| 8>838888|.82| 8| 8. | 8L8: L8] 87L82L xLxx | xx 2L x| k DXPXPXX<
XX<XXXXXp<p<p<gg%gé§%&p<§gpgp-gg%ﬁ&<5?gé§éélQgﬂég<bé%8§5§§§£§h£;§§28??8?88?
88?>????????p?§@28?958~28§§§?g§??822?28?588?8§é§éﬁE?tﬁvaRQEBE?haﬁI?II~~p~p~
LT (1#. #.10-7?7?322387Be?d22a>Th>eambrhat tba>28?72n V4Rt ¥t not lowering

(#. #.02?2?27>7~| 227" ~?27<~~| ?ppp?ppp~~pppppOp0pO0p0pP0OP>p<pppy>>>>~>~<>>>>>>><<
<<<<<<<<<>>: AEPAG5dCs PAPAL ARHs#aB 22 2Ry~ X pERE?B2GMen6$445 6C $4$4( 4$#. #. ;

. f445 fC

44(4#. #. ~2222222<7>| Th~feRpFR27| FRE?ERSE<pPEREREQ| Lhk| 8fD| be| nprdxag2~p<| | |
| ||| <<<<<<<<<<<<<<<<<KLKLKLKLKKy: M & ;: HA5 : C

GE Gt #. 2x~22<29222Lt| L57DPVOBEE| PFBELPRPYOXERXRERFO9% X Phe 218k 2805958557577

>><>>ISSISISISISI>I>>] > 2l <l bl L<l~| = <| <] 2<<<~] ?2?7~?~~?~?7??7~
???????é@?????§3335§595?.S?gggggggLiL%b%%%%pL?%é%é?%xx% ?X%&x%? ]1$45 C
SB($#. #. ?| ?| ?7>253222X% ) =€ dQ45 : : ; :
00(0#.#.~?????5$$58$p%%5f5%2§g< g?%ﬂ%!%é%.%Q%kpﬁ%iﬁﬁs%i%xiﬁiigxiﬂsix<<xx<<x
<<X<<<X<><| X<BELXSX <ARSURKX KK | SEHB<EHSCATEES STERES SEE I XXX AEXEEXXXXXXXXX
XX8X8XBXBXBEXEXBXBX <X X XX <KX KX KX KX KX KX KX KX KX KX KX KX KPXSXSXSXS~XSXSX>X>?| >X>>

>?~X>>>~| X>>>| KgigpbehXehe Xzl XaBl | xey| gPtRe Ar ting ~LhSethdert 757> >| >| >
| > <x| <<| ?] | | <| =??2?8p?0?2X2X?2X??2XXP?2?22PXXX 2XXX XXX KX ~X>~X XX XX SXS>XSX>X>X>X>X

?X2?2X?X?22PX?| X?| Xx>| x>The| vxif [ ng>iRsbrurenk <a¢gerd kng| kRea>the| pxggehik<| x>| | ?|
| 2| | ?| ~~~~~~~~~~ Y O L SO, NN, L PO, PISSS SO PV>~SSS?>~>>>>2~022?22772227772?

P???????????????7<2<<??<<K| ?| ?| | <~<<?<?<??2~<V>~<~PXXXXSX | KX ~<XS>S<X ?<X ?7<X >X

8: Y845 C Y8YS(8Y#. #.: X845 C X8X8(8X#. #.|:m s5>=X45 =C

XX( Xt #. <?| <?| BYXLBKLIR < 7K_HGH DD BgED (KA IRED AP AGKLHYREL FRUDK B<?x <?X <
PX<?X?<?| ?<<<X LKL KL< 2<22<<L<?? 27| S<?<2<<L<K<P<L~ <> 2> <> P> <> ><> P 2<0<<>
><>>x2~27~222253737939515 2959 5BBOS WL A 5% 251R 00 NooRBLLIeW L, Sy sy y|
| | ~~mmmm xx| x} x <>2] 22~2~2~2| | 2X2~XX22XXXXX 222X 22222222202222222277
2220977229755 LR L e R TR P S ERY (97| 1 TS 12 {1 -

x| X000 'sbog;%' % . XX |
| X mgBE IR b882 Sha shape conyentent, for writing as in the case of .

<ISIXKKKIK >SS PKS?<??2?<??2<????<?V<~~~X<??<<KL| >?| >~~~ >~>| ~~| XX| ~~| ~~~~~~ ?2?| ?
2?22?22 X| ~~?~>?>>>?2<????>?>~p<>~p<>P~pXX~0X?X?| >?>?~<??~| ?7>~>?~~| | ~??~~?~?~
~~X~~| ~| ~| ~<<x| <p| ?~| ~>?0?2<?<<?X<| | | ~??| ?| | ?| <| p~X<~?~???~~2?2<???7?| | >?x?| ~7?

82XXX2X~2X>~X>~X2XXX 2X>X~| XX 2XX 2XXX~X>| X 2XXXXX~X>~X~X| XX| X~2X~<XXXXXX| X?~X<

PPPPPPPPPPP?PP>PP>PP8P~pPXPPPPXXXX| | <| | 8] >| >| >| >| >| >| >| >| >| > >| >| >| >| >[ >| >| >



v:C
77(7#.#.?px?px?px?p?x?p?x?px?ppx?ppx?ppxppxpx??pxpx??px??p?x~p>x?p>|iﬁkAN&XWE
| Xx222| | | || 2] | 222222222222222<<<?2>>XX>22~2p?2222222222222222222222222222222°?

8888888888888888: [<45 C [<[<(<[#.#. :y[4BIC-
[[([#. # ~>]| <??2?| |y| ||| x?9?>?>>xx??>: g%l5 C

?<~><x~<<x?<<x<<<<<<<<L<<<<<<<<<<|<?<?<?<?<?<?<<???<880x?x?x?x?x?x?x?x?x?x?
X X~ 2X?2X 2R XBR DR VY 2 Fx oRUNORVLORBL WD bng 2k ngbruReR b 2k PR bed 2x 2x xx X~
X?X?X?P?X?2?>X???2%22?X?2?2x?p?Xl, 1 f45 C

(#_#_9oo999~9996$$b9§656559F?B§<XXEPEOm@$©5§§$o©§‘§B§>§5§§B§ppbﬁﬁbﬁﬂppppppp

SO M A MR NS AL L L
<?>x8<?>x<<?<??§5%<f§§<§§ﬁ?>9§2~§é/B<§%E§§k?§>5§§5§F9/%E<§<§%§Q%§§ Scccccs<
PP<<P<<I< PP P22 2P 2R 2222?2222 PR PP 222222202~0+022222222222227~

: BBESLLAL "ERsEeos” (neohdr e re Tig Taraceleatyy teree Fea” L
8<X<<X<X<§<<<X<§856§ﬁ%|ﬁéfﬁééﬁk5%¥~|<X|p<|X|p<|X|<p<|X<p<|X><X<X<X<X<X<X<X<
X <X XX <XIP<P<P<XP<XX<xX<x<x<p<| <p<| <p<| p| <<| p| <| p| <| p>8| p| p?| <p<| | p<| | p<| x

XXXXXXXxx8x88888888x: f 45 f C (#.#.t':745 ~C
(#. #. | | ~><?8x<<td Bnorv¢ | KFom>the<puk@} box>cE>the x¢tasiheg & " the pkrex <en&| x| Xp

X| p| >| | xxx<>?| | <<??<<8| ~>>xxx| <><| <<?<d: $45 C
$$($#. #. >22722?270E~the Sobpr2e et :ugiusceEgElis. However, excellent

227292272227~| 2| SO LBRARe A58 begubied y o Usahle (SXINRLES Wk xSIBEEX kx| x| <<
<LLLLKLKL LKL S ISSCSL> <27 >| >E><<<<<<<| <<| ?<]| <~~?2<~<~?8>8~8x -8 8k
PPPSSORPRINID H NC RS SN Cpeu g AR E B A T8 5 O

e e K ph e demmesnarsl mid) >l 20>l > 1>

>>| X>?| X>?X~X| XXXXX~ ~xx?xx?x~x<<?§?<9<?<°<<<<°9999999>??9999999999°§???~??

>>>>>>>>>>>K>| 7555 ISESSS> PSSSITIVVIIVIIIY 45 C $$($#. #. .
ucC045 CC . polyacrylonitrile and vinylon fibers; cellulose and
00( O#. #. 7> 2?20~~~ ??~~~~~ >S>>>>>>>><<~~| || | | ~~~~~~~m >><L| | | | | >>>>?>>>7>

>~>>>>>> (3 <><>SSEPRIPESKEEN ] Vel <PeIexePatéty XEPxres ? Xap @ XA <?<?~<?~7<>

|>|?|?|||~?|?|?|||||||?|>|>|>|>|>!>|>|>|>x>x>x>x>x>|>|>|>|>|> S~>~>>>>>>>>>
: hboy spraductas ' '

>>>7>>7>>| >| ~>-X PO e 2P AT 222772
2222?2222 ~~| | | | | S<<KK<S>ISO>~~mmm~ L~ >>><<??x: F;;d45 ; C |

dd( d#. #. 277277 PnEkexibe wnethane rasin foams£oans. of acetaddre 279777
~???X??| ?<~<3PKS22p 22?0222 222200020257>5| >S<>2??2??~07555>~>| S>55>p>>?>>>p>
p>p>?p>2?p>?p>? P d?ﬁﬁ?ﬁﬁLOﬁﬂ$ Sox| >x| >x>x

>x>~>>>>>>>>??99?9~9999999$i

d(45 C d(d(((d# # :f S45 fC
‘S‘S(S‘#?%;??pﬁﬁ%ﬂﬂ%&§EE§B%JE%J%%5%%%6%%@§5¥H¥1§¥§@§§§é§¥¥L§§§§§§§é>>>>>>>>

SS>>>>>SSSSSS>3 oo o (o H#H o H#H Dy k .

(4(4(4(#.#.‘p~3%%§¥§%%§§¥¥%§§8<%%§¥§%§§§§é§§8§§§%3?§¥daﬁé§¥%x53%%ppxp|~p|>8
| 7878888888| 8| | d st 8o sk Op RRRPRP PPPPPPPPPPPPPPPPPPPPPPPPPP>
P2P?P?P?P?PPPPPPPPPPPPP?PPPPPPP<PE?PP<XEXXX?X?X~XX?8??8X?7X<?x8~" 88<8<8?7x???
~???>ppppPPP?PPPPPPPPIRY ~tHdd RARREP RERSRRBGIB 8 rkd? Haking? u&e? 087 Hire? ~7~~~>
????~?~???~????~????>x?~????>x8?888>p8~p8pp>|8px§ppxp<x?p<pp<pp<p|ppp|p8pp8
XXZXXXX| X<XX| X [} MHRirite) <SPk SR R 8 pRRGnRpisip PRGN PPX PPPX PP
8xpp888p888p888x888x8x8x88p?88p<8p<8p8p88x878887888x88° x880p880pxp88pxp<88p
X| <88px| 288 8 << 8848 IBBEHBBBRK X e et ametaIXi-vi> X et 1me>X XBreX §pesdx 87878

XXXXXXXXXXXX888<<<]| | | xB0<x888888<8xxXxpxxxXxX<x>8?88<8?78<<<<<888><xxcC:
g1(1945 (1C

2?2?0202 ???~?X?PPPPPXXXPPPXXXXXPPPPPPXXXXXXXXXXXXXXXXXXXPO~>>8Xx8pp?8x8

o I . e~



C 99(9#. #.d: U22x45 2C
><><(xaf¢-af¢-><><><XX|0><|o|o|o|o|o|o|o|o|o|o|o|0|088’?‘<‘<‘88‘x<|o|o|o>|o|088<8><’?|0||||||<|o<|o<|o<|33|0’fff)|5|d"19[]3

?87788| 88| 8~8~8>8x8x8888| 8p| 8x8x8<<88>888888<x<p<<<XppXpXpx 8 < < 0?7?7787~
?<p0>>888x" 8p" xppxpppxx| x>xx| x| ~ 8p8p8p8| p8x| ?p8| | ?p8>?p8>?788?788~78878?78?7
87<?<<?~2072?2~222227222227??77?2??2???7~????xx8°8°8°8° 88 8 8 8 8 8 8p8p8p8p8p3p8
P<P<P<P<P<P<P<pP<p<pppPPPPPpppp00008?| p?p<?xp???> >8~<88ppx~x~?>????7d:
@2c845 2C

p8p8p 8p 8pp8ppx8x<8<8?78<<8898878x 8 88 8 | 8 <88 8<8p8~8p8
gprgpfgpfgpgpgggé<ggggggg;g<ggggppxp8p8Xp8X 8<p<<p<>p<p><0>| 0>8~Bxxxpxpp8p|
?g~@§~~g|?gp800p0p Eppp 8p88§pép8p pPPPPPX XPXPXPXXXXXX8X8x8x§8888888888
88888xx8?8?????§658 88<E§9<§ §§8§§Eggfsggﬁsgég§§8§88§§6p9£éé6D§<&ﬁz<<<>x<|‘
?2?2?2?2Ws6f gj pr\ > =| wr.mhc”Y].ca] ca] cal cal ca] ca] ca] ca] cal calcalca] ca] ca]ca
ol ca] cal cal cAVERFSRTCAFEAEAFLY] O3] CAFPRFEARE gaf k) BRUPLRREYSDE | <o) o cal
d, - id Z .
2] el oa] caT ob] CarCarEREF AT RLTRLFR, PRLFRRGD) PhRRebRL e o BUER T LT e
}gg}gg}gg}gg¥Cg%%ghﬁ%LC%LQaLS§hB§LC%h&ﬁkﬁ%kcéhﬁ@h9éhcQLCELEBLEEBCQLEalCalca
ef E| wmhc”Y] cakeakcahcali¢al-ael palinak¢abeaheahgal ArECape heakc?keﬁkeabcalcal
cal] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca! RS*, | mHzupkf a\ W caJ ca] ca] ca] ca] ca]ca] c
a] ca] ca] ca] ca] agkaak¢akeaknakdia] eaktakcahaabhea)drkcal ca] ca] ca] ca] ca ca] caj
ca'H
/ OUSYOFGh| wr mhc”Y] ] c@heapeakeatcahvahtapoayialcageaVbeafieairabed] mafea) calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Edewxy K X Y _ ° _
Yirryn=n7" 8" gpprdéfiigazly] bxd) Eapvrlea) eaficapvppratevpcikenpéafealval cal cal
ca] ca] ca]cal]ca] caJca ca]ca]ga]calca]ca%ca]caLca]ca!x"""" #- # #H#ZS] $SS$900
&& & 10 which the designations of "part" or ''parts! and "$" are
&<&O&P&&E& ' "' " ({vql gh gg]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]cé} a#EaYgé% fca] ca]ca] calca]c”a]calcral ((t))))P**+) ++++++, O-
A-k-r-.l..////20080300 }xsnid_Z]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca]ca]ca]c fégf 8] a)J ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca! 00000
11111,1-1K1111111111 2y 23N333 FdoZ
a]ca]ca]ca]ca]ca]ca]%é?%é]%é]%@?cgﬁggfig ca]%%%gg%gg %ﬁ%%g%gﬁ%%g}%g}gg}gggg
333333333344J4444y37395923n2AB8AKALNELERLNBI And] bsapsatsabeatgahaalcal cnal c
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caD] ca] caDg] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
k6666666657<774R8808h8k9) 888{ 888888899t 91D Ag9ER| wes ot Y6y & ZdureZa] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cabDX: ] ca] caD] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
al ca]ca]ca] ca After cooling, 50 parts of N,N,N" N'"-tetraethyl-
F999999999999999999: : I : #:: .M Q U. ::::::{vgkfa\Wrhc”~Yni d_Z] ca] ca]ca]ca]c”a]c
a] ca] c\ a] ca] cafiéetbyapvatcaprvabpcupraDeféafcimetieal cagnd] t¥a] cal ca] cZa] cal c
Naljcaljctalcar il )
;;};:?P;ﬁ!Y;[;¥?§PéFﬁFFuEF§EEEPkWé§Vﬁfé?ﬁ?@a?%a}%ﬁﬁié%?b‘hﬁﬁ%?%“a]ca]ca]c\a
| chal cal ¢l abs el clab clal ¢\ aplel alg) aDhg BhslaRd sl als gpl elalghedichal e
e e S2057<Dg] <] <c<g<iwr| gb calc™al calcla cha] ca] cha
]ca]ca]88]ca]cgféaﬁfﬁafgaﬁﬁf%a}Eéfﬁo EndPHIE dEpbsT A fal e eplonel ol

Lgi}ggg!giLEEFE%Eﬁ§}§E£%E£§§%ﬁ§%§$%ﬁ?%f%g}§§?c; ggf§€§f§§<§§§<caffca]ca]c“a

>" >2>A>F>U>] >egpzznprat 9) e [ VQ1i ] ca] cZa] ca] ca] ca] cZa] ca] c™a] ca] ca] ca] ca] cal c
aljcabDg ] ca]cabi ]ca]caDe ]ca]caD-

] ca] caD] ca] caD=] ca] cahca] eahtlal caxarer>a8 ?#7 6k MNP AE P h 2L R 73R &7 E000aaaat)
wr me” XSnmj ] ] caD] ca] caD] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cZa] ca] ca] ca] c*a]
ca] cal] c4g] ca] cagsabivaficappcaftabDexample (2) was obtained as Dis-

a] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]caD ]ca] cabH Jca]caD$ ]ca] caD

] ca] caD<] ca] cabH] caBBBB1B2BHBJB"B_BBC DDEEEEE%-ZFFFFFFFFFFFFFF} xsni d_Za] c] c
aJ cal cal ca]ca]ca]lca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
a] ca] ca] ca] ca] ca] ca] ca! FPGQE GEEEEEEEEHHHHHH, H2ZH3H8HaHHHHHHI | 1 J6JkJ} xsni d_
Za] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca! kJJJJIJJIIK

I A NN S N S O PSS AN\ NT" 7N\ A\l A ) 323232 " ] ey = 0= 0= = =m =- = = =



T1096& ()-14110%5!5& ()- 10%& ()-s' nl0%& ()-= ~ =!1&
s!10% & ()-T 10% & ()-&m0% & ()- 105 105 73 APR 2003
105S, M 10%& ()--!'nS, M 10%5& ()-- }/ A<~ =I( "10%
& ()-f"10% & ()-S'"109%&' ()-SY"10% & ()-g!' xY"10%&' ()-g
s110% & ()-TWe678Euj _@ (1 10%4& ()- 10: 10: 10: 4"10% & ()-! 4"10% %
MW ()- @LOW & ()-( "10% & ()-fEK#JE _@ GLO%H&' () - 10%4& ()-Y
1098 () -: 10%4& () -
MLO%H&E () - 109H& () - #6i =dBj] _@ ! &F% 109%HH&' () - f #10%4& () -! 109%44&' () - 109%4& () -
& 10%1& () -110%& ()-t=3TdEj] _@! 7109%H& () -%3 1091& () -3 34S10%H& ()-f2
109%14& ()-010%4& ()-):10%& ()- @ "109%& ()-f!+ "109%&k' ()-f°
109 ()-'ymlO%&' ()- 10H 10H 10HO! 109%H& ()- Ez[< @ 10%& ()- 3.10%&k ()-3
-109%& ()-! "UL0%R ()-!'X 11096 ()- ! 10% L& ()- eFl
10%2 &' ()-10% & pprs@fit0%2e By( pucctBEiveCylBChb) 6% y( L-aminocanthra-
6109%C&" () - dEeFl 10%z&' ()-10%& ()-1110%& ()-&10%& ()-10%& ()-Y 10%& ()-
Uoha?eF! - "10%«8inpne3and0da &’ Ciny8pblediHelNivedbydrropylaningdz 8 ()-91 S
z10% & ()-Ew dCeF! N7 "109®0& ()-3610%& g\) - F410% & 1(_&-
condensation reactions with’ cyanuric chloride.
Example 3
5 In a similar manner as in Example 1, the above-
described specific example (3) was obtained as Dis-
persant 3 by successively subjecting l-aminoanthra-
quinone and 3-ethyl-10-methyl-3,6,10-triazaundecane to
condensation reactions with cyanuric chloride.
10 Example 4
In a similar manner as in Example 1, the above-
described specific example (4) was obtained as Dis-
persant 4 by successively subjecting l-amino-5-
benzoylaminoanthraguinone and 3,3'-iminobis(N,N-
15 dimethylpropylamine) to condensation reactions with
cyanuric chloride.
Example 5
In a similar manner as in Example 1, the above-
described specific example (5) was obtained as Dis-
20 persant 5 by successively subjecting l-amino-5-
benzoylaminoanthragquinone, aniline and 3,3'-imino-
bis (N,N-dimethylpropylamine) to condensation reactions
with cyanuric chloride.

Example 6

25 In a similar manner as in Example 1, the above-
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persant 6 by successively subjecting l-aminoanthra-
quinone and 5,13-di(n-butyl)-5,9,13-triazaheptadecane
to condensation reactions with cyanuric chloride.
5 Example 7
In a similar manner as in Example 1, the above-
described specific example (7) was obtained as Dis-
persant 7 by successively subjecting l-aminoanthra-
quinone and\272'-dipicolylamine to condensation reac-
10 tions with cyanuric chloride.
Example 8
In a similar manner as in Example 1, the above-
described specific example (8) was obtained as Dis-
persant 8 by successively subjecting l-aminoanthra-

gquinone and 3,3'-dipicolylamine to condensation reac-

15
tions with cyapuric chloride.
Example 9
In a similar manner as in Example 1, the above-
described specific example (9) was obtained as Dis-
20 persant 9 by successively subjecting l-amino-4-

benzoylaminoanthraquinone and N,N", N"-tetraethyl-
diethylenetriamine to condensation reactions with
cyanuric chloride.

Example 10

95 In a similar manner as in Example 1, the above-
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dimethylpropylamine) to condensation reactions with

5 cyanuric chloride.

Example 11

In a similar manner as in Example 1, the above-
described specific example (11) was obtained as Dis-
persant 11 by successively subjecting l-amino-4-

10 benzoylaminoanthragquinone and 3-ethyl-10~-methyl-3,6,10-
triazaundecane to condensation reactions with cyanuric
chloride.

Example 12

In a similar manner as in Example 1, the above-

described specific example (12) was obtained as Dis-

15
persant 12 by successively subjecting l-amino-4,5-
dibenzoylaminoanthraquinone and 3,3'-iminobis(N,N-
dimethylpropylamine) to condensation reactions with
cyanuric chloride.

20 Example 13

In a similar manner as in Example 1, the above-
described specific example (13) was obtained as Dis-
persant 13 by successively subjecting l-amino-4-
benzoylaminocanthraguinone, aniline and 3,3'-imino-

95 bis(N,N-dimethylpropylamine) to condensation reactions
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5 persant 14 by successively subjecting l-amino-4-
benzoylaminoanthraguinone and 5,13-di(n-butyl)-5,9,13-
triazaheptadecane to condensation reactions with
cyanuric chloride.
Example 15
10 In a similar manner as in Example 1, the above-
described specific example (15) was obtained as Dis-
persant 15 by successively subjecting l-amino-4-
benzoylaminoanthraquinone and 2,2'-dipicolylamine to
condensation reactions with cyanuric chloride.
15 Example 16
In a similar manner as in Example 1, the above-
described specific example (16) was obtained as Dis-
persant 16 by successively subjecting l-amino-4-
benzoylaminocanthraquinone and 3,3'-dipicolylamine to
20 condensation reactions with cyanuric chloride.
Example 16—2
In a similar manner as in Example 1, the above-
described specific example (17) was obtained as Dis-
persant 17 by successively subjecting l-amino-4-

25 hydroxyanthraquinone and 3,3'-iminobis(N,N-dimethyl-
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Examnple 16—3
In a similar manner as in Example 1, the above-
5 described specific example (18) was obtained as Dis-
persant 18 by successively subjecting l-amino-4-
methoxyanthragquinone and 3,3'-iminobis(N,N-dimethyl-~
propylamine) to condensation reactions with cyanuric
chloride.
10 Exanple 16—4
In a similar manner as in Example 1, the above-
described specific example (19) was obtained as Dis~-
persant 19 by successively subjecting l-amino-acridone-
1,2(2',4'-dichloro)acridone and 3,3'-iminobis(N,N-
15 dimethylpropylamine) to condensation reactions with
cyanuric chloride.

Svnthesis Example of Film~Forming Resin

Charged in a polymerizer were 75 parts of
hydroxyethyl methacrylate, 25 parts of a-methylstyrene,
20 100 parts of methyl methacrylate, 75 parts of
acryloyloxyethyl phthalate, 75 parts of lauryl
methacrylate, 150 parts of diacetoneacrylamide, 15
parts of azobisisobutyronitrile, 550 parts of ethanol,
150 parts of methylcyclohexane and 50 parts of ethyl

25 acetate. A cooling coil was set, followed by
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the resin solution was taken out of the polymerizer.
It was provided as a resin solution. The resin content
was 40%, and the viscosity was 250 mPa.s. The number

5 average molecular weight of the resin was 8,600 as
measured by GPC and converted with reference to the
corresponding data of standard polystyrene, and the
acid value of the resin was 39.
Example 17

10 Dispersed in a horizontal disperser with tumbling
medium contained therein were 250 parts of the above-
described resin solution, 50 parts of benzidine yellow
(P.Y. 83), 4 parts of Dispersant (1) of Example 1, 536
parts of ethanol, 60 parts of methylcyclohexane and 100

15 parts of ethoxypropanol. Coarse particles were then
removed by ultracentrifugal separation, whereby an ink
according to the present invention was obtained. The
average particle size of the pigment was 95 nm, and the
viscosity was 3.5 mPa.s. The ink was stored at 50°C

20 for a week, but settling of the pigment was not ob-
served. When its viscosity was measured, it was still
3.5 mPa.s, thereby indicating no change in viscosity.

The ink was next filled in a pen casing equipped

with a bundled fiber tip, and a writing test was con-

25 ducted on a polyethylene film. Smooth writing was fea-
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sible. Further, 20 parts of ethoxypropanol and 5 parts
of benzyl alcohol were added further to 100 parts of
the ink. Using the thus~-obtained ink, printing was
performed by an ink-jet printer. Good printed matter
5 was obtained.
Examples 18-24
Yellow inks were obtained in a similar manner as
in Example 17 except that the dispersants of Examples
2-8 were used as dispersants, respectively. Those yel-
10 low inks were then ranked as in Example 17. The
results are presented in Table 1 together with the
results of Example 17. In the table, "A" indicates
good in both writing characteristics and ink-jet
printability, while "B" indicates insufficient writing
15 characteristics or insufficient ink-jet printability.
Comparative Example 1
A yellow ink was obtained in a similar manner as
in Example 17 except that the dispersant was not used.
The ink was ranked as in Example 17. The results are

20 also presented in Table 1.
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Example 25
Ten (10) parts of Dispersant 2 were dissolved in
100 parts of an aqueous solution which contained 5
parts of glacial acetic acid. The resultant solution
5 was added to a slurry of a red pigment (P.R. 254; pig-
ment content: 100 parts), followed by stirring for 60
minutes. A 10% aqueous solution of sodium hydroxide
was then gradually added to adjust the pH of the system
to 8.5. After the mixture was stirred for further 30
10 minutes, the resulting solid matter was collected by
filtration, washed, dried at 90°C and then ground,
whereby 108 parts of red pigment powder surface-treated
with the dispersant were obtained.
The thus-obtained surface-treated pigment was
15 dispersed to a pigment content of 15% in a commercial
melamine/alkyd paint by a ball mill. The colored paint
so obtained had low viscosity, and showed fluidity sub-
stantially close to a Newtonian flow. Further, the red
paint was mixed with a commercial white melamine/alkyd
20 paint to formulate a pale red paint. Even after stored
for a week, the pale red paint was still in a homo-
geneous form without any color separation.
Comparative Example 2
A paint was formulated in a similar manner as in

25 Example 25 except that the red pigment (P.R. 254) was
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used without surface treatment with Dispersant 2. The

paint was ranked as in Example 25. The paint had high

viscosity, and in the form of a mixed paint with a

white paint, the red pigment underwent separation and
5 settling through coagulation.

Example 26
Eight (8) parts of Dispersant 3 were dissolved in

100 parts of an aqueous solution which contained 5
parts of glacial acetic acid. The resultant soclution

10 was added to a slurry of a red pigment (P.R. 254; pig-
ment content: 100 parts), followed by stirring for 60
minutes. A 10% aqueous solution of sodium hydroxide
was then gradually added to adjust the pH of the system
to 8.5. After the mixture was stirred for further 30

15 minutes, the resulting solid matter was collected by
filtration, washed, dried at 90°C and then ground,
whereby 105 parts of red pigment powder surface-treated
with the dispersant were obtained.

The thus-obtained pigment composition was dis-

20 persed in a commercial acrylic lacquer by a beads mill,
whereby a red paint having a pigment content of 13% was
formulated. The paint was adjusted in viscosity with a
lacquer thinner and was spray-painted on an iron plate.
A plate coated in a red color and having a dry film

25 thickness of 32 um was obtained. It was excellent in
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vividness, and showed a high degree of gloss,
Comparative Example 3
A paint was formulated in a similar manner as in

Example 26 except that the red pigment (P.R. 254) was

5 used without surface treatment with Dispersant 3. The
viscosity was adjusted likewise, and the paint was
ranked as in Example 26. The surface of a coating on a
plate coated in a red color was not smooth, and its
gloss was low.

10 Example 27

Dispersed in a horizontal disperser with tumbling

medium contained therein were 250 parts of the resin
solution prepared in the Synthesis Example of the film-
forming resin, 50 parts of cyanine blue (P.B. 15-2), 4

15 parts of Dispersant (9) of Example 9, 536 parts of
ethanol, 60 parts of methylcyclohexane and 100 parts of
ethoxypropanol. Coarse particles were then removed by
ultracentrifugal separation, whereby an ink according
to the present invention was obtained. The average

20 particle size of the pigment was 95 nm, and the vis-
cosity was 3.8 mPass. The ink was stored at 50°C for a
week, but settling of the pigment was not observed.
When its viscosity was measured, it was still 3.P

mPa.s and accordingly, no change took place in vis-

25 cosity.
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The ink was next filled in a pen casing equipped
with a bundled fiber tip, and a writing test was con-
ducted on a polyethylene film. Smooth writing was fea-
eible. Further, 20 parts of ethoxypropanol and 5 parts

5 of benzyl alcohol were added further to 100 parts of
the ink. Using the thus-obtained ink, printing was
performed by an ink-jet printer. Good printed matter
was obtained.

Examples 28-34

10 Blue inks were obtained in a similar manner as in
Example 27 except that the dispersants of Examples 10-
16 were used as dispersants, respectively. Those blue
inks were then ranked as in Example 27. The results
are presented in Table 2 together with the results of

15 Example 27. In the table, "A" indicates good in both
writing characteristics and ink-jet printability, while
wpt indicates insufficient writing characteristics or
insufficient ink-jet printability.
Comparative Example 4

20 A blue ink was obtained in a similar manner as in
Example 28 except that the dispersant was not used.
The ink was ranked as in Example 28. The results are

also presented in Table 2.
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Example 35

10

15

20

25

Ten (10) parts of Dispersant 10 were dissolved in
100 parts of an aqueous solution which contained 5
parts of glacial acetic acid. The resultant solution
was added to a slurry of a red pigment (P.R. 254; pig-
ment content: 100 parts), followed by stirring for 60
minutes. A 10% aqueous solution of sodium hydroxide
was then gradually added to adjust the pH of the system
to 8.5. After the mixture was stirred for further 30
minutes, the resulting solid matter was collected by
filtration, washed, dfied at 90°C and then ground,
whereby 108 parts of red pigment powder surface-treated
with the dispersant were obtained.

The thus-obtained surface-treated pigment was
dispersed to a pigment content of 15% in a commercial
melamine/alkyd paint by a ball mill. The colored paint
so obtained had low viscosity, and showed fluidity sub-
stantially close to a Newtonian flow. Further, the red
paint was mixed with a commercial white melamine/alkyd
paint to formulate a pale red paint. Even after stored
for a week, the pale red paint was still in a homo-
geneous form without any color separation.

Comparative Example 5
A paint was formulated in a similar manner as in

Example 35 except that the red pigment (P.R. 254) was

Rp 2003
s'f
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used without surface treatment with Dispersant 10. The
paint was ranked as in Example 35. The paint had high
viscosity, and in the form of a mixed paint with a
white paint, the red pigment underwent separation and
5 settling through coagulation.
Example 36
Eight (8) parts of Dispersant 11 were dissolved
in 100 parts of an aqueous solution which contained §
parts of glacial acetic acid. The resultant solution
10 was added to a slurry of a red pigment (P.R. 254; pig-
ment content: 100 parts), followed by stirring for 60
minutes. A 10% agueous solution of sodium hydroxide
was then gradually added to adjust the pH of the system
to 8.5. After the mixture was stirred for further 30
15 minutes, the resulting solid matter was collected by
filtration, washed, dried at 90°C and then ground,
whereby 105 parts of red pigment powder surface-treated
with the dispersant were obtained.
The thus-obtained surface-treated pigment was
20 dispersed in a commercial acrylic lacquer by a beads
mill, whereby a red paint having a pigment content of
13% was formulated. The paint was adjusted in vis-
cosity with a lacquer thinner and was spray-painted on
an iron plate. A plate coated in a red color and hav-

25 ing a dry film thickness of 32 um was obtained. It was
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excellent in vividness, and showed a high degree of
gloss.
Comparative Example 6
A paint was formulated in a similar manner as in
5 Example 36 except that the red pigment (P.R. 254) was
used without surface treatment with Dispersant 11. The
viscosity was adjusted likewise, and the paint was
ranked as in Example 36. The surface of a coating on a
plate coated in a red color was not smooth, and its
10 gloss was low.

Example 37

Dispersed in a horizontal disperser with tumbling
medium contained therein were 250 parts of the resin
solution prepared in the Synthesis Example of the film-

15 forming resin, 750 parts of C.I. pigment black, 4 parts
of Dispersant (1) of Example 1, 536 parts of ethanol,
60 parts of methylcyclohexane and 100 parts of ethoxy-
propanol. Coarse particles were then removed by
ultracentrifugal separation, whereby a black ink ac-

20 cording to the present invention was obtained. The
average particle size of the CB pigment was 95 nm, and
the viscosity was 3.5 mPa:s. The black ink was stored
at 50°C for a week, but settling of the CB pigment was
not observed. When its viscosity was measured, it was

25 still 3.5 mPa.s and accordingly, no change took place
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Good printed matter was obtained.
10 Exanples 38-44
Black inks were obtained in a similar manner as
in Example 37 except that the dispersants of Examples
2-8 were used as dispersants, respectively. Those
black inks were then ranked as in Example 37. The
15 results are presented in Table 3 together with the
results of Example 37. 1In the table, "A" indicates
good in both writing characteristics and ink-jet
printability, while "B" indicates insufficient writing
characteristics or insufficient ink-jet printability.
20 Compa;ative Example 7
A black ink was obtained in a similar manner as
in Example 37 except that the dispersant was not used.

The ink was ranked as in Example 37. The results are

also presented in Table 3.
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was then gradually added to adjust the pH of the system
to 8.5. After the mixture was stirred for further 30
10 minutes, the resulting solid matter was collected by
filtration, washed, dried at 90°C and then ground,
whereby 108 parts of black pigment powder surface-
treated with the dispersant were obtained.
The thus-obtained surface-treated CB pigment was
15 dispersed to a CB pigment content of 15% in a commer-
cial melamine/alkyd paint by a ball mill. The colored
paint so obtained had low viscosity, and showed
fluidity substantially close to a Newtonian flow. Fur-
ther, the black-'paint was mixed with a commercial white
20 melamine/alkyd paint to formulate a gray paint. Even
after stored for a week, the gray paint was still in a
homogeneous form without any color separation.
Comparative Example 8
A paint was formulated in a similar manner as in

25 Example 45 except that the same CB pigment was used
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ment content: 100 parts), followed by stirring for 60
minutes. A 10% agueous solution of sodium hydroxide
was then gradually added to adjust the pH of the system
to 8.5. After the mixture was stirred for further 30
15 minutes, the resulting solid matter was collected by
filtration, washed, dried at 90°C and then ground,
whereby 105 parts of black pigment powder surface-
treated with the dispersant were obtained.
The thus-obtained surface-treated CB pigment was
20 dispersed in a commercial acrylic lacquer by a beads
mill, whereby a black paint having a CB pigment content
of 13% was formulated. The paint was adjusted in vis-
cosity with a lacquer thinner and was spray-painted on

an iron plate. A plate coated in a black color and

25 having a dry film thickness of 32 um was obtained. It
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10 was low.
Example 47
Dispersed in a horizontal disperser with tumbling
medium contained therein were 250 parts of the resin
solution prepared in the Synthesis Example of the film-

15 forming resin, 750 parts of C.I. pigment black, 4 parts
of Dispersant (9) of Example 9, 536 parts of ethanol,
60 parts of methylcyclohexane and 100 parts of ethoxy-
propanol. Coarse particles were then removed by
ultracentrifugal separation, whereby a black ink ac-

20 cording to the present invention was obtained. The
average particle size of the CB pigment was 95 nm, and
the viscosity was 3.5 mPa.s. The black ink was stored
at 50°C for a week, but settling of the CB pigment was
not observed. When its viscosity was measured, it was

25 still 3.5 mPa.s and accordingly, no change took place
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was conducted on a polyethylene film. Smooth writing
5 was feasible. Further, 20 parts of ethoxypropanol and
5 parts of benzyl alcohol were added further to 100
parts of the black ink. Using the thus-obtained black
ink, printing was performed by an ink-jet printer.
Good printed matter was obtained.
10 Examples 48-54
Black inks were obtained in a similar manner as
in Example 47 except that the dispersants of Examples
10-16 were used as dispersants, respectively. Those
black inks were then ranked as in Example 47. The
15 results are presented in Table 4 together with the
results of Example 47. In the table, "A" indicates
good in both writing characteristics and ink-jet
printability, while "B" indicates insufficient writing

characteristics or insufficient ink-jet printability.
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Example 55
Ten (10) parts of Dispersant 10 were dissolved in
200 parts of an aqueous solution which contained 5
parts of glacial acetic acid. The resultant solution
5 was added to a slurry of C.I. pigment black 7 (CB pig-
ment content: 100 parts), followed by stirring for 60
minutes. A 10% aqueous solution of sodium hydroxide
was then gradually added to adjust the pH of the system
to 8.5. After the mixture was stirred for further 30
10 minutes, the resulting solid matter was collected by
filtration, washed, dried at 90°C and then ground,
whereby 108 parts of black pigment powder surface-
treated with the dispersant were obtained.
The thus-obtained surface-treated CB pigment was
15 dispersed to a CB pigment content of 15% in a commer-
cial melamine/alkyd paint by a ball mill. The colored
paint so obtained had low viscosity, and showed
fluidity substantially close to a Newtonian flow. Fur-
ther, the black paint was mixed with a commercial white
20 melamine/alkyd paint to formulate a gray paint. Even
after stored for a week, the gray paint was still in a
homogeneous form without any color separation.
Comparative Example 11
A paint was formulated in a similar manner as in

25 Example 55 except that the same CB pigment was used
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without surface treatment with Dispersant 10. The
paint was ranked as in Example 55. The paint had high
viscosity, and in the form of a mixed paint with a
white paint, the CB pigment underwent separation and
5 settling through coagulation.
Example 56
Eight (8) parts of Dispersant 11 were dissolved
in 100 parts of an aqueous solution which contained 5
parts of glacial acetic acid. The resultant solution
10 was added to a slurry of C.I. pigment black 7 (CB pig-
ment content: 100 parts), followed by stirring for 60
minutes. A 10% aqueous solution of sodium hydroxide
was then gradually added to adjust the pH of the systenm
to 8.5. After the mixture was stirred for further 30
15 minutes, the resulting solid matter was collected by
filtration, washed, dried at 90°C and then ground,
whereby 105 parts of black pigment powder surface-
treated with the dispersant were obtained.
The thus-obtained surface-treated CB pigment was
20 dispersed in a commercial acrylic lacquer by a beads
mill, whereby a black paint having a CB pigment content
of 13% was formulated. The paint was adjusted in vis-
cosity with a lacquer thinner and was spray-painted on
an iron plate. A plate coated in a black color and

25 having a dry film thickness of 32 um was obtained. It



| [ \ ] _ c efg.hljklmnopqrstuvv“xMyij{

- 58 -

was excellent in vividness, and showed a high degree of
gloss.
Comparative Example 12

A paint was formulated in a similar manner as in

5 Example 56 except that the same CB pigment was used

without surface treatment with Dispersant 11. The vis-
cosity was adjusted likewise, and the paint was ranked
as in Example 56. The surface of a coating on a plate

coated in a black color was not smooth, and its gloss

10 was low.
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1. A pigment dispersion for 2 color filter, said
pigment dispersion being ccmposed of a pigment, a dis-
persant, a film-forming resin and a liguid medium,
wherein said dispersant comprises a compound

represented by the following formula (I):

b e 0 X
2LET—T0) .
6 o
N
A—N——B

wnerein X and X' each independently represent a

hydrogen atom, a hydroxyl group, an alkoxy dgroup, =
primary, secondary or terti;ry amino group, or an
acylamino group; Y represents an anthraguinonylamino,
phenylamino or phenoxy group having a hydrogen atom, =a
hydroxyl group, an zlkoxy group, a primary, secondary

or tertiary amino group, or an acylamino group at the
4-position or 5-position thereof; A and B each indepen-
dently represent an alkyl group, a cycloalkyl group or
pyridine-methyl, and wherein A and B each independently
have at least one substituent group containing a basic

nitrogen atom, which substituent group may be the same or

different in A and B;

eana 2 represents e hydrogen etom, & cyano group, a
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1

halogen atom, an alkyl group, an alkoxy group, a nitro
group, a benzoylamino group or a 3-benzoyl group, ang
said 3-benzoyl group may be fused together with X to
form an acridone ring. '

2. A pigment dispersion according to claim 1,
wherein said at least one substituent group containing
said basic nitroéen~atom is a primary, secondary or
tertiary amino group, a guaterpary ammonium group or a
pyridinium group; and, when two or more substituent
groups each of which contains said basic nitrogen group
exist, said two or more substituent groups may be the
same or different.

- 5. A pigment éisperéion according to claim 1,
wherein said compound represented by the formula (I) is

represented by the following formula (1):

(1

wherein X, X', ¥ and Z have the same meanings zs

cdefined azbove; R, teo R, may be the same or different
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and each independently represent a substituted or un-
substituted alkyl or cycloalkyl group, and Ry and R,
and/or R, and R, may be fused together with the adg-
jacent nitrogen atom thereof to form a heterocyclic
ring which may addifionaily contain a further nitrogen
atom, an oxygen ztom or a sulfur atom; and Rg and Rg
each independently_represent an alkylene group, a
cycloalkylene group or an érylene group.

4. A pigment dispersion according to claim 1,
wherein sazid compound represented by the formula (I) is

represented by the following formula (2):

O X

@) IJH‘(N\H-Y
Nao N

Ry~ R
i SN——CHpzN—CHp— N<R4

.
1S
(2

3

wherein X, X', Y and Z have the same meanings as
defined azbove; R, tc.Ry may be the same or different
and each independently represent a substitutéd or un-
substituted elkyl or cycloalkyl group, and R, and R,
and/or Ry and R, may be fused together with the ad-

jacent -nitrogen estom thereof to form a heterocyclic
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ring which mzy additionzlly contzin & further nitrogen

atom, an oxygen ztom or & sulfur atom; and n and m each

independently stend for an integer of from 2 to 30.

5. A pigment dispersion according to claim 1,
whezein szid compound represented by the formuls (I) is

represented by the following formula (3):

X 0 X O X

X
|
5 ) (3 AN

O ; 7 NH O
NH_]/N 1 (3)
Nao N

RI\ ' /Ra
N—/{CH—N—=CHy>7——N__,
RZ// n 27p \vRé

wherein X aznd X' each independently represent =
hydrogen ztom or z benzoylamino group; Z represents a
hydrogen ztom; R, to R4 may be the same or different

and ezch independently represent a methyl group or an

ethyl group; znd n and m each independently stand for 2
or 3., :
6. A pigment dispersion for a color filter, said pigment dispersion being

composed of a pigment, e dispersant, a film-forming resin and a liquid
medium, wherein said dispersant comprises a compond represented by the

following formula:
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0 O
Ci 1 ) NG Cl
oYY
Na N
e CH, CH ICH CH /e
— CHy7N
CHy” 2CH2CH 2LriaCHy \cHy
7. A pigment dispersion according to any one of claims

1 to 6,wherein said pigment is a red pigment, a blue pigment,
a green pigment, a yellow pigment, a purple pigment, or a

~

black pigment.

8. - A pigment dispersion according to any one of claims
1 to 7, wherein said dispersahE is contailner in a proportion
of from 0.5 to 50 parts by weight per 100 parts by weight of

the pigment.
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S. A pigment dispersion according to any one of claims
1 to 8, wherein said pigment is contained in a proportion of
from 5 to 500 parts by weight per 100 parts by weight of said
film-forming resin.

10. A pigment dispersion according to any one of claims
1 to 9, wherein said film-forming resin comprises a
photosensitive resin.

11. A pigment dispersion according to any one of claims
1 to 10, wherein said photosensitive resin is an alkali-
developable acrylate resin which contains free carboxyl radicals
in a molecule thereof.

12. A pigment dispersion according to any one of claims
1 to 11, wherein said pigment is a red pigment, a blue pigment, a
green pigmeni, a yellow pigment,.a purple pigment or a black
pigment, said dispersant is a compound represented by the below-
described formula (3), and said film-forming resin is an alkali-
developable acrylate resin which contains free carboxyl radicals

in a molecule thereof
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X' 0 X 0 X'

X
o0 5
O NH‘KN NH O
N\?\J—- (8)

R]\ R
or v 3

wherein X and X' each independently represent a
hydrogen atom or a benzoylamino group; 2 represents a
nydrogen atom; R; to R, may be the same or different
and each independently represent a2 methyl group or an
ethyl group; and n and m each independently stand for 2
or 3.

13. 2 process for the production of a color fil-
ter, said process including steps for forming a coior
pattern on & color filter substrate, wherein said color
battern is formed by using a pigment dispersion as
deiined-in any one of claims 1-12.

14. A color filter produced by a process as

defined in clazim 13.



