Pl GVENT DI SPERSANT, Pl GVENT DI SPERSI ON, AND PLIGNVENT

DI SPERSI ON FOR COLOR FI LTER a) Field of the Invention =)

This invention rélates to a pignment dispersant _ and al so a pi gnent
di spersion, and nore specifically to a pignent dispersion
excellent in fluidity and storage stability and especially
suitable for the production of color filters. 10 b) .
Description of the Related Art -1 A color filter, which is
useful for the produc- _ tion of a liquid crystal color display, an
I mage pi ckup device or the like, has conventionally been produced
primarily by spin-coating a color filter substrate with 15 a pi gnent
di spersion for the col or fAIGMENT DISPERSAGT, PIGMENT DRSPERSIPRT,Si On
cont ai ni ng pignents of three colors, that is, red (R, green (G
and bl ue (B) dispersed i naND PIGMENT gas@ERsmoufF@anomonemgmmﬂne resin -
to forma color film exposing the color filmto light through a
20 phot omask, and then devel opi ng tEe eéposeddcolor film I to
formthe color filmintqQ a pattern so that desire pi xel s are

f or med. a) ngAg ﬁ& ey Ipventicn for use |n t he production of

col or fl|t?{S, phthaloc;i%rilsnl %%%%logo;eix%

plgment dispersant
and also a pigment dispersion, and more specifically to
a pigment dispersion excellent in fluidity and storage
sfability and especially suitable for the production of
_ color filters.
910 b) Description of the Related Art
A color filter, which is useful for the produc-
tion of a liquid crystal color display, an image pickup
device or the_like, has conventionally been produced
primarily by spin-coating a color filter substrate with
15 a pigment dispersion for the color filter - said pig-
ment dispersion containing pigments of three colors,
that is, red (R), green (G) and blue (B) dispersed in a
solution of a photosensitive resin - to form a color
film, exposing the color film to light through a
20 photomask, and then developing the exposed color film
to form the color film into a pattern so that desired
pixels are formed.
As primary pigments for use in the production of
color filters, phthalocyanin green, for example, C.I.

25 Pigment Green (hereinafter called "P.G.") 36 is gener-



25 Pigment Green (hereinafter called "P.G") 36 is gener-

-2- ally used as a green col or, and ant hraqui none red, for
exanple, C. 1. Pigment Red (hereinafter called "P.R ") 177 is
generally enployed as a red color. There are however differences in
col or characteristics between 5 t he hues of these pignents and col or
characteristics required for liquid crystal displays, so that for
bot h the colors, a yellow pignment is also used in conbina-

tion in a small anount as a conpl enentary col%or” As a
filmformng resin in the pignent dispersion 10 for the color filters,
an acrylic resin having an acid val ue hi gh enough to permt

devel opnment with | | q“ﬁ;m.s t] | ' 24ppt
However, _ iaa{r}la?’ |c}fsgerf‘}3natag é‘alas%%b_rees?on _ or'masdgidlﬂlofé{r?(}q.‘eIl a‘r}oveé}{c?/escr !'Ee
conventional pi gmegtsuand tdher acsidnent aSd Glerddind¥tdy diilea 'asim wal ue,
coagul ation of the pignments takes place so that the viscosity of
the pignment dispersipnid eféifer£lly employsd G ightrcolidh t iTherdere

pi gment di spersion there- fore has poor storage stability in many

i nst ances. hohevrer dof Perdndéserin scolad utetrdnt exr stuoss oattwedn 20
makes use of the pignent dispersion acconpani ed by such .
difficultie$ as deshe itmes abbvehesecpignents androkowprcharacteristiest ed

on a color filter substrate by spin-coating. )
required for liquid crystal displays, so that for both

the colors, a yellow pigment is also used in combina-
tion in a small amount as a complementary color.
As a film-forming resin in the pigment dispersion
10 for the color filters, an acrylic resin having an acid
value high enough to permit development with an
alkaline aqueous solution is mainly adopted. However,
in a pigment dispersion formed of the above-described
conventional pigments and the acrylic resin of the high
15 acid value, coagulation of the pigments takes place so
that the viscosity of the pigment dispersion tends to
become higher with time. The pigment dispersion there-
fore has poor storage stability in many instances.
When a color filter is produced by a process which
20 makes use of the pigment dispersion accompanied by such
difficulties as described above, the pigment dispersion
is coated on a color filter substrate by spin-coating.
If the viscosity of the pigment dispersion is high or
if pigment particles in the dispersion undergoes floc-

25 culation and the pigment dispersion exhibits thixo-



If the viscosity of the pigment dispersion is high or I f pignment
particles in the dispersion undergoes floc- 25 cul ation and the

pi gnent di spersion exhibits thixo-

- 3- tropic viscosity, a coating formnulation becones thicker
around a central portion of the substrate. This |eads to occurrence
of unevenness in color hue and dif- ferences in density between a
color filmon the central 5 part and.tf{iat on a peripheral part of the
substrate upon production of a |large-screen color filter.
Accordingly, a pignment dispersion for color fil- ters must be in
such a dispersion state as being free fromnutual floccul ation of
its pignment partietrepiendisddsity, nascéoditiey afdmudatsiorsibocaked remidké® 20
cent i poi ses viscosity and excellent storage stability, despite its
pi gnent content iargemdral¢entrah parigiomfof ridre Sulsstrate. Toiswléadsyth
a view to overconing these problens, it I s disclosed in Japanese
Pat ent Applicati @ Q%FFWW af unever(rp@ﬁ@u;n NerLosHme RIS B~ and  SHO
60- 247603 t hat addi - tion, of a derivative of a ht hal gcyani ne bl ue
pi gnent %e‘ae’g?%%nl‘bl%%'ﬁ%t%rb%t%%% Vit FRAPH £k o0 Hrperal

pi gnment to a red dlspersanI for nt, can
prevent fldccul atﬁ%ﬁgg?n‘?‘ﬁﬁh%f‘gﬂ%n? BRIy { aft %t the subdbfats

upon production of a large-screen color filter.
Accordingly, a pigment dispersion for color fil-
ters must be in such a dispersion state as being free
from mutual flocculation of its pigment particles and
10 must have a low viscosity of from 5 to 20 centipoises
viscosity and excellent storage stability, despite its
pigment content is generally in a range of from 5 to
10 wt.%. With a view to overcoming these problems, it
is disclosed in Japanese Patent Applications Laid-Open
15 (Kokai) Nos. SHO 60~237403 and SHO 60-247603 that addi-
tion of a derivative of a phthalocyanine blue pigment
to a green pigment or a derivative of an anthanthrone
pigment to a red pigment as a dispersant for the pig-
ment can prevent flocculation of the pigment and can
20 obtain a uniform pigment dispersion.
However, phthalocyanine green which is used
primarily as a green color for colorlfilters=resu1ts in
a pigment dispersion reduced substantially in viscosity
when the derivative of the phthalocyanine blue pigment

25 is added as a dispersant to the dispersion, although



20 obtain a uniforn1pignent di spersi on. However ,

pht hal ocyani ne green which is used primarily as a green color for
color filters results in a pignent dispersion reduced substantially
in viscosity when the derivative of the phthal ocyani ne bl ue pi gnent
25 I s added as a dispersant to the dispersion, although

-4- the resul tant pignent dispersion has excellent storage .
stability. As the above-described derivative of the ~ phthal ocyani ne
bl ue pignent generally has a blue col or, the addition of the
derivative is acconpani ed by a dr&wdack in that the maxi mum
absorption wavel ength at green pixels in a color filter is caused
to shift toward a | ower wavel ength side, light transmtted

S o A, i W bpcgn, R

low in color quality as a co

crystal display. cr@biifigy.el |A%W'b‘?f.eg'above—<%escxlﬁ!&td %?ﬂ.v%%i@ecgrﬂj.ltﬁgem ary

color for a green color, the phthal ocyani ne e pignment is not
found to have phthalcRinfineablud pagmentd genl?a13y hh® a blue color,
SUMVARY OF THE | NVENTI ON ~To devel op a pignent derivative
(di spersant) the adsjidfilon of $hlevideyiviatizeoies decompaededr dyback of
t he 3

drawback in that the maximum absorption wavelength at

green pixels in a color filter is caused to shift

toward a lower wavelength side, light transmitted

therethrough becomes more bluish and a color display so

formed is low in color quality as a color display for
10 use in a liquid crystal display. For the yellow pig-
ment used as a complementary color for a green color,
the phthalocyanine blue pigment is not found to have
significant dispersing effects.

15 SUMMARY OF THE TINVENTION

To develop a pigment derivative (dispersant)
capable of solving the above-described drawback of the
conventional pigment derivative as a dispersant, the
present inventors have proceeded with an extensive in-

20 vestigation. As a result, it has been found that a
particular anthragquinonylaminotriazine compound common-
ly acts as an excellent dispersant for both the
phthalocyanine green as a primary pigment for a green
color and the yellow pigment as a complementary pigment

25 therefor and can achieve a reduction in the viscosity



conventional pignment derivative as a dispersant, the pr esent

I nventors have proceeded with an extensive in- 20 vestigation. As a
result, it has been found that a parti cul ar

ant hr aqui nonyl am notri azi ne conpound conmon- |y acts as an
excel l ent dispersant for both the pht hal ocyani ne green as a
primary pignment for a green color and the yellow pignent as a
conpl ementary pignent 25 t her ef or and_p%p_gchieve a reduction in the
Vi scosity - 5- of a pignent

di spersion, that the resultant pignent di spersion is prevented from

t hi ckeni ng and gel ati ni za- tion during storage and has been inproved
inclarity sl igRAdA afHerdld, findteithe Fubiteints Wikfletitng- S
|y, the particul ar anthraqui nonyl am notriazi ne conpound al’so exhibits
consi der abl e di spelidpers¥drediss Pradvdrted from iUk hd bt iMizh)
and pyrropyrrol e pignents (P.R 254, P.OQ 71) as primary pignents for
ared col or tileadiurging storaammEmt s dedrhampresed imvdarityo
tion. The present invention therefore provides a pig- ment
di spersant represamsdd imparttant|fonigoldorfiiliters, and Bhata srirpwising-

di spersion for a color filter, said dis- . persion making use of the

di spersant, & proddss the particdar prdduadungty lamgidirigaing copreund
color filter ob-

also exhibits considerable dispersing effects for the
anthfaquinone red (P.R. 177) and pyrropyrrole pigments
(P.R. 254, P.O. 71) as primary pigments for a red
color, leading to the completion of the present inven-
10 tion. |
The present invention therefore provides a pig-

ment dispersant represented by the following formula

(1), a pigment dispersion for a color filter, said dis-

persion making use of the dispersant, a process for the
15 production of a color filter, and a color filter ob-

tained by the process.
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wherein X represents a hydrogen atom or an acylamino



tained by the process. [err] _ _

(G wherein X represents a hydrogen atom or an acyl am no

- 6- group; Y represents an ant hraqui nonyl am no group havi ng

a hydrogen atom or an acylam no group at the 5-position t hereof, a
phenyl am no group or a phenoxy group; Z represents an _

ant hr aqui nonyl am no group havi ng a 5 hydr ogen atom or an acyl am no
group at - the 5-position thereof, a phenyl am no group, a phenoxy
group or a CJerr]- 30 aliphatic, alicyclic or heteroalicyclic am ne
reac- tion residual group having at | east one am no group; G
represents a reaction residual group of at |east one 10 conpound

sel ected from ([ egroup;i phatepres@ritey @n @ntihtaquinonyleidmnelgrexy having
hydr ocar bons each of which has at | east one amno group; n is an
i nteger of from Oa diy$ircggech atom orwaen adydtaariche fgaoud, at e Gsgoisitdon

reaction residual .
thereof, a phenylamino group or a phenoxy group; 2

represents an anthraquinonylamino group having a
5 hydrogen atom or an acylamino group at the 5-position
thereof, a phenylamino grbup, a phenoxy group or a Co
30 aliphatic, aliéyclic or hetercalicyclic amine reac-
tion residual group having at least one amino group; G
represents a reaction residual group of at least one
10 compound selected from C,_j3q aliphatic, alicyclic and
heterocalicyclic hydrocarbons each of which has at least
one amino group; n is an integer of from 0 to 3; and
when N stands for 0, Z represents a reaction residual
group of a Cy_30 aliphatic, alicyclic or hetero-
15 alicyclic polyamine having at least two amino groups.
According to the present invention, the addition
and use of the dispersant of this invention as a dis-
persant in pigments dispersions for the formation of an
R color pattern and a G color pattern in a color filter
20 makes it possible to prepare the pigment dispersions
| stably. Further, the eventual use of the pigment dis-
persions as pigment dispersions for ﬁhe color filter
results in color films excellent in spectral curve
characteristics, high in vividness and brightness, high

25 in clarity, and also superb in various fastness such as



group of a (Jerr] aliphatic, alicyclic or hetero- 15 alicyclic

pol yam ne having at |east two am no groups. According to the
present invention, the addition and use of the dispersant of this
i nvention as a dis- persant in pignents dispersions for the
formation of an R color pattern and a G color pattern in a color
filter 20 makes it possible to prepare the pignent dispersions
stably. Further, the eventual use of the pignment dis- persions as
pi gnent dispersions for the color filter _ 2 _results in color filns
excellent in spectral curve characteri'stics, high in vividness and
bri ghtness, high 25 in clarity, and al so superb in various fastness
such as _ -7- _ l'i ght
fastness, heat re%‘iﬁ%ﬂhe'%sﬁ@s‘ée,mhera%s' %8nce, solvent'$¥sidltandl Stance

and wat er pr oof ness. refore, col or pat'terns can be obtainéd wth

these excellent  chemicalCH¥UsAERNCE ahd waterproofness. Therelfoldl LED
DESCRI PTI ON OF THE | NVENTI ON AND PREFERRED

EVMBODI MENTS color pattEmmspicaiebe dbipdhednividdc @hdiseg ekeelllenpr esent
i nvention is useful as a dispersant for a variety of 10 pi gnent s
known to date, an¢hagagtemilsticsa di spersant for diverse pignents
enpl oyed as coloring agents in

5
DETATILED DESCRIPTION OF THE INVENTION

AND PREFERRED EMBODIMENTS
The pigment dispersant according to the present
invention is useful as a dispersant for a variety of
10 pigments known to date, and is useful as a dispersant
for diverse pigments employed as coloring agents in
various paints, printing inks, pigment printing agents
and synthetic resins. It is particularly useful as a
dispersant in pigment dispersions for color filters.
15 The present invention will hereinafter be described
taking, as a typical example, a pigment dispersion for
color filters.
The use of the anthraquinonylaminotriazine com-
pound, which is represented bylthe formula (1), as a
20 dispersant for a pigment in the pigment dispersion ac-
cording to the present invention for color filters has
made it possible to prevent flocculation of pafﬁicles
of the pigment in the pigment dispersion. The struc-

tural viscosity of the pigment dispersion is therefore

25 lowered, whereby low viscosity is exhibited. As a



various paints, printing inks, pignent printing agents and
synthetic resins. It is particularly useful as a di spersant in

pi gnent dispersions for color filters. 15 The present invention wll
herei nafter be described . taking, as a typical exanple, a pignent
di spersion for color filters. The use of the

ant hr aqui nonyl am notri azine com pound, which is represented by
the formula (1), as a 20 di spersant for a pignment in the pignment

di spersion ac- cording to the present invention for color filters
has made it possible to prevent fl-od&ut ation of particles

of the pignent in the pignent dispersion. The struc- tura
viscosity of the pignment dispersion is therefore 25 | ower ed, wher eby
| ow viscosity is exhibited.

- 8- r esresulte the cmﬁwm g geirinizmtion ot Hhepie-

ment di spersi on are sup ressed, |leading to an increas
stability. é)lﬁﬁ*%r%} eﬁrs%rﬁq’@r?sf?ee ’or]rﬁﬁ‘gntgl) accorigl1 ng%o

the present inventjon has a vy ange yel |l ow or brown col or
and, when added t o' %ﬁ’%’é?lg% %?%ér)ﬁf%]d’giper- si on maki ng use of

phthalocyanlne green as 4, Hr4 {Eiéfgant o{)thé”ﬁﬁ?ﬂﬁléﬁﬁi Yadtar@ig to

di spersion, shifts the nmaxinmum sorption wavel engt h of the green
pi gment tOE? | ONgefhe present invention has a yellow, orange yellow or

brown color and, when added to a green pigment disper-
sion making use of phthalocyanine green as a'principal
pigment of the pigment dispersion, shifts the maximum
absorption wavelength of the green pigment to a longer
10 wavelength side, so that pixels of desired color quali-
ty can be formed when employed in a color filter for a
liquid crystal display or the like.

When added to a red pigment dispersion making use
of the anthraquinone red (P.R. 177) as a principal pig-
15 ment, the above-described dispersant is considered to
be strongly adsorbed on surfaces of the anthraquinone
red pigment owing to the possession of the anthra-
quinone structure, whereby alkylamino group(s) intro-
duced in the dispersant appears to develop a strong af-
20 finity to free carboxylic groups in a film-forming

resin dissolved in the pigment dispefsion to.impart
liquid medium compatibility to the pigment and also to
prevent flocculation-of the pigment owing to effects of

the dispersant such as steric hindrance.

25 The present invention will next be described in



10 wavel ength side, so that pixels of desired color quali- ty
can be formed when enployed in a color filter for a liquid crysta
di splay or the liKke. When added to a red pignent dispersion
maki ng use of the anthraquinone red (P.R 177) as a principal pig-
15 ment, the above-described dispersant is considered to be
strongly adsorbed on surfaces of the anthraqui none red pignment
owi ng to the possession of the anthra- qui none structure, whereby
al kyl am no group(s) intro- duced in% Ae dispersant appears to
develop a strong af- 20 finity to free carboxylic groups in a
filmformng resin dissolved in the pignment dispersion to inpart
l'iquid medi um conpafidpidy t hgn?@ : I ent
floccul ation of the gﬂgén%trﬁéég&\nln%ﬁ? ef etcstl?]g)téé%t%q'n ptrr?efe(ﬁrs%%\éant
such as steric hi My@EMeAts. 25 The present invention will next be
described in -O- further
detail on the basis of cdignint @iepRirsatht@MaccordingodioT®hes present in-
Pi gnment di spersants according to the present in- : vention can be
roughly cl assi fi eemnttion wangbeupoughly dassifiiedg ihtas twoakaouips ,0toner
having 1 to 3 as n, both, inthe fornmula (1). The pignent dispersants
accordi ng 5 tdaviagilessnn iandethieowtiernwihiayting ilst® &r@s n, both,
represented by the follow ng formula (é%: [err]

e

in the formula (1). pigment dispersants according
to the present invention in which n is 0 are

represented by the following formula (A):

X 0
' (A)
0] hﬂf——T¢;q | Y
Z
10 wherein X, ¥ and X have the same meanings as defined

above.

The above-described pigment dispersions according
to the present invention can be obtained, for example,
by reacting 1 mole of 1-aminoanthraquin§ne, 1 mole of

15 aniline or phenol and 1 mole of cyanuric chloride at
130°C to 160°C for 2 to 6 hours in an inert solvent
such as o-dichlorobenzene, adding 1 mole of a polyamine
having at least two amino groups, and then reacting the

resultant mixture at 150 to 170°C for 3 to 4 hours.



(A 10 wherein X, Y and X have the sane neani ngs as defined

above. The above-descri bed pignent dispersions according

to the present invention can be obtai ned, for exanple, by reacting 1
nol e of 1-am noant hraquinone, 1 nole of 15 aniline or phenol and 1 nole
of cyanuric chloride at 130C to 160C for 2 to 6 hours in an inert

sol vent such as o-di chl orobenzene, adding 1 nole of a pol yam ne
having at |east two am no groups, and then reacting the resul t ant

m xture at 150 to 170[err]C for 3 to 4 houfsiC® ~

- 10 - Exanpl es of the pol yam ne, which has at |east two

am no groups and is useful in the above-described pro- cess, can

i nclude N, N-di met hyl am mgiﬂsa@fn%ﬂé\lﬁg&yamiqe d%&*&a'[ 21'%5”%@5@3}5%“%
N, N- di propyl ani nonet hyl am ng,” 5 , dirbut’yldm nomet Ayl'amné, N,
N-di met hyl am noet Rflino groupdmai@ iN u¥edhAl hH N APINE-FIRivdd pro-
N- di propyl am no-
cess, can include N,N-dimethylaminomethylamine, N,6N-
diethylaminomethylamine, N,N-dipropylaminomethylamine,
5 N,N-dibutylaminomethylamine, N,N-dimethylaminoethyl-
amine, N,N-diethylaminoethylamine, N,N-dipropylamino-
ethylamine, N,N-dibutylaminoethylamine, N,N-dimethyl-
aminopropylamine, N,N-diethylaminopropylamine, N,N-
dipropylaminopropylamine, N,N-dimethylaminobutylamine,
10 N,N-diethylaminobutylamine, N,N-dipropylaminocbutyl-
amine, N,N-dibutylaminobutylamine, N,N-dimethylamino-
laurylamine, N,N-diethylaminolaurylamine, N,N-dibutyl-
aminolaurylamine, N,N-dimethylaminostearylamine, N,N-
diethylaminostearylamine, N,N-diethanolaminoethylamine,
15 N,N-diethanolaminopropylamine, N-aminopropylmorpholine,
N-aminopropyl-4-pipecoline, N-aminopropylpiperidine,
N,N-diethylaminoethoxypropylamine, N,N,N",6 N"-tetra-
ethyldiethylenetriamine. Of these polyamines,
preferred are those represénted by the following struc-
20 tural formula:
rl
/
\ 2
R
wherein Rl and R2 each independently represents a sub-

stituted or unsubstituted alkyl or cycloalkyl group or



et hyl am ne, N, N-dibutyl am noet hyl am ne, N, N-di nethyl -
am nopropyl am ne, N, N-di et hyl am nopropyl am ne, N, N- ,
di propyl am nopropyl am ne, N, N-di net hyl am nobutyl am ne, 10

N, N- di et hyl am nobut yl am ne, N, N-di propyl am nobut yl - am ne, N
N-di but yl am nobutyl am ne, N, N-di nethyl am no- | auryl am ne,

N, N-di et hyl am nol auryl am ne, N, N-di butyl - am nol auryl am ne, N
N-di net hyl am nostearyl amne, N, N di_ethyl_am nost earyl am ne,
N, N- di et hanol am noet hyl am ne, 15 N, N- di et hanol am nopr opyl am ne,
N- am nopr opyl nor phol i ne, N- am nopr opyl - 4- pi pecol i ne,

N- am nopr opyl pi peri di ne, N, N- di et hyl am noet hoxypr opyl am ne,

NI, I -tetra R and@!RF) GtESOVRERSHILRMRIE. ad)addifl on DOrIGEh EEon,

preferred are those represented by the follow ng struc-
formula: [err] may formWhehéter&tohg] optioMhELY | cOREdih g Pehe edt | ore

represents a sub- stituted or unsubstituted al kyl or cycloal kyl group
or nitrogé&herokygen & esulfurogedhs; and hntdeands afentan
nitrogen atom may forma heteroring optionally containing one or
nor e ni t r ogttegeygefi Bromu2ft® 3®eons, and m stands for an

integer of from2 to 30. ) .
5 Specific examples of the dispersants (A) accord-

ing to the present invention, which can be obtained
foliowing the above-described process, can include 2,4-
bis[anthraquinonyl (-1')-amino]-6~(N,N-dimethylamino) -
ethylamino-s-triazine, 2,4-bis[anthraquinonyl(-1')-

10 amino)-6-(N,N-diethylamino)propylamino-s-triazine, 2,4-
bis[anthraquinonyl (-1')-amino-6-(N,N-dibutylamino)-s-
triazine, 2,4-bis[5'~benzamidanthraquinonyl (-1') -
amino]-6-(N,N-dimethylamino)ethylamino-s-triazine, 2,4-
bis[anthraquinonyl (-1')-amino]-6-(N,N-dihydroxyethyl-

15 amino)propylamino~s-triazine, 2,4-bis[5'-benzamid-
anthraquinonyl (-1')-amino]-6-(N,N-diethylamino) propyl-
amino-s-triazine, 2,4-bis[anthraquinonyl(-1')-amino]-6-
(N,N-dimethylaminoethoxy)propylamino-s-triazine, 2,4-
bis[s'-benzamidanthraﬁuinonyl(-1')-amino]-s-butylamino-

20 s-triazine, 2-[anthraquinonyl(—1')-amiﬁo]-4-phenoxy—6—
(N,N-diethylamino)propylamino-s-triazine, 2-
mono[anthraquinonyl (-1')-amino]-4-phenylamino-6-(N,N-
diethylamino)propylamino-s-triazine, 2-mono[5'~-benz-
amidanthraquinonyl (1'~)-amino]-4-phenylamino-6-(N,N-

25 diethylamino)propylamino—s-triazine,'2,4-bis[anthra-



5 Specific exanples of the dispersants (A) accord- ing to

the present invention, which can be obtained follow ng the
above-descri bed process, can include 2, 4-

bi s[ ant hr aqui nonyl (-1')-am no] - 6- (N, N-di net hyl am no) -

et hyl am no-s-triazine, 2,4-bis[anthraquinonyl(-1")- 10

am no] - 6- (N, N-di et hyl am no) propyl am no-s-triazi ne, 2, 4-

bi s[ ant hr aqui nonyl (-1')-am no-6- (N, N-di butyl am no) - s- triazine,
2, 4-bi s[5' - benzam dant hr aqui nonyl (-1") -

am noJ - 6- (N, N- di met hyl ami no) et hyl ani no-s-tTi%%ife, 2,4-

bi s[ ant hraqui nonyl (-1')-am no] - 6- (N, N-di hydr oxyet hyl - 15

am no) propyl am no-s-triazine, 2,4-bis[5 -benzam d-

ant hr aqui nonyl (-1') -.am - G- GN N et byl am r | e
ani no- g triayi ﬁle, %ui’rgtﬁ s](a-ﬁt Hr aa%l?{r? ny (@%%non%y&) ethylamino-s

(NN di et hy| am NagLaRSAL! U ALttty 13-4+ -aninotel -

» -t
- benzam dant hr aqui nony -‘am no] - 6- but yl am no- 20) s-triazine,

2- [ ant hr aqui nonyl (piberidyNrobylfiing~H-triazine, and 2,4-bis[anthra-
(N, N-di et hyl am no) propyl am no-s-tri azi ne, 2-

nmono[ ant hr aqui nonyh(inbnylafy 1tg]~adniptegd - niN) ti-@i(eiiylamino) -
di et hyl am no) propyl am no-s-triazine, 2-nmono[5 -benz-

ami dant hr aquihony IghEnYI- (il 'nd " Mqutigj-ertniagime .N- - 25

di et hyl am no) propyl am no-s-triazine,_ 2,4-bis[anthra-

- 12 - qui nony! (The eigmeny] -dispenaantisolaasartdmg (tanithe present

invention in which n is 1 to 3 in the formula (1) are
represented by the following formula (B):

~ =

X 0

QL0 e

0o NH—]/N | Y (B)
. o
10 wherein X, ¥, Z, G and n have the same meanings as

defined above.

Examples of anthraquinonylaminotriazine compounds

(vyellow pigments) as raw materials for the dispersants
(B) in the present invention can include, in addition
15 of the above-exemplified dispersants (A), 2,4,6-
tris[anthraquinonyl(-1')-amino]-s-triazine, 2,4,6-
tris[5'-benzamidanthraquinonyl (-1')-amino]-s~triazine,

2,4-bis{anthraquinonyl (~1')~-amino]-6é6-phenylamino-s-



triazine, 2,4-bis[anthraquinonyl(-1")-am no]-6-(N

pi peridyl)propyl am no-s-triazine, and 2,4-bis anthra-

qui nonyl (-1')-am no]-6-[ (N, N-di et hylam no)- 5 _ _

phenyl (-1",4")-am no] -s-tri azi ne. _ The pigment dispersants
according to the present invention in which nis 1to 3 in the
formula (1) are represented by the following formula (B): [err]

10  wherein X, Y, Z, Gand n have the sanme neanings as defi ned
above. Exanpl es of anthraquinonxli notriazi ne conpounds

(yel l ow pignments) as raw materials for the dirSpersants (B) in the
present invention can include, in addition 15 of the above-exenplified
di spersants (A), 2,4, 6- tris[ant hraqui nonyl (-1')-am no]-s-triazine,

2,4, 6- trls[ﬁrxéﬁﬂﬂé”1ﬂaﬂlﬂiégy IﬁﬁhﬁémﬂdanéﬁQiﬁﬂlﬁoﬁfi@Zinfh

2, 4- bi s[ ant hr aqui nonyl ( an1no] phenyl am no- s-
amino}-6-phenylamino-s-triazine, 2 4-bls[anthra-
quinonyl(—l')-amino]-6-phenoxy-s-triaZine, 2,4-bis[5"'~
benzamidanthraquinonyl (-1')~-amino]-6-phenoxy-s-

5 triazine, 2,4-bis[anthraquinonyl (~1')-amino]~-6-phenyl-
s-triazine, 2,4-bis[5'-benzamidanthraquinonyl (-1')-
amino]-6-phenyl-s-triazine, 2-mono[anthraquinonyl (-1')-
amino]-4,6-bis(phenylamino)-s-triazine, 2-mono[5'-
benzamidanthraquinonyl (-1')-amino] -4, 6-bis (phenyl-

10 amino)~s-triazine, 2,4-bis[anthraquinonyl (-1')-amino]-
6-(N,N-dimethylamino) ethylamino-s-triazine, 2,4~
bis[anthraquinonyl(-l')-amino]—6-(N,N-diethy1amino)-
propylamino-s-triazine.

The above-exemplified anthraquinonylaminotriazine

15 compounds can be produced, for example, by the prodqc—
tion process disclosed in Japanese Patent Publications
(Kokoku) Nos. SHO 46-33232, SHO 46-33233 and SHO 46-
34518 or similar processes. Upon production, reactions
are carried out, for example, by heating 1 to 3 moles

20 of l-aminoanthraquinone and 1 mole of cyanuric chloride
in a solvent suéh as phenol at 110°C for 5 hours and
then at 150°C for 2 to 3 hours and subsequent t; addi-
tion of 0 to 2 moles of another primary amine and a
phenol, heating the resulting reaction mixture at 150°C

25 for 2 to 3 hours.



- 13 - triazine, 2,4-bis[5 -benzam dant hraqui nonyl (-1")-

am no] - 6- phenyl am no-s-triazine, 2,4-bis[anthra-

qgui nonyl (-1")-am no] - 6- phenoxy-s-tri.azine, 2,4-bis[5 -

benzam dant hr aqui nonyl (-1') - am no] - 6- phenoxy- s- 5 triazine,

2, 4- bi s(ant hraqui nonyl (-1')-am no] - 6- phenyl - s-triazine,

2, 4-bi s[5 - benzam dant hr aqui nonyl (-1') - _ am no] - 6- phenyl -s-tri azi ne,
2- mono[ ant hr aqui nonyl (-1") - am no] - 4, 6- bi s( phenyl am no) -s-tri azi ne,
2-nmono[ 5' - benzam dant hr aqui nonyl (-1')-am no] - 4, 6- bi s(phenyl - 10
am no)-s-triazine, 2,4-bis[anthraquinonyl (=114 -=am no] -

6- (N, N-di met hyl am no) et hyl am no-s-tri azi ne, 2, 4-

bi s[ ant hraqui nonyl (-1')-am no] - 6- (N, N-di et hyl am no) -

propyl am no-s-tri azi ne. The above-exemplifie

ant hr aqui nonyl ani not r i afoReerping ﬁgﬁnﬁ¥ﬁ§E§SG§n°Ebtﬁﬁb3dg@GFSP€Fse%§lee,
o re B g i ot S0 ABBERe AN g
ot tor examp ¢, HERHENC, U3 MGl o AR s tne. BbAd B
and 1 ol e of cyayd ifsddla¥ iddGaw matexji%laoi%glrd\rﬁ]%'cé:toflo%‘ré@; i?i(sjog?ﬁ:‘%ﬂtx%tteg

110[err]C for 5 hours and _ then at 15 ~hours an
subsequent te addigsylfuric adi®) Funir shlhdT Qlcid rhPolihEdpho¥riide
and a phenol, heating the resulting reaction mxture at 150[err]C

25 for 2 to 3 laid,. to which paraformaldehyde and a monochloro-
acetamide are reacted to obtain a compound represented
by the below-described formula (b). Examples of the
monochloroacetamide usable in this reaction can include

10 monochloroacetamide, N-methyl-monochloroacetamide, N-
ethyl-monochloroacetamide, 3-chloropropionamide, N-
methyl-3-chloropropionamide, and N-ethyl-3-chloro-
propionamide.

As another process, the anthraquinonylamino-

15 triazine compound as a raw material is added to a mixed
solution of concentrated sulfuric acid or fuming sul-
furic acid and chlorosulfonic acid, followed by the ad-
dition of paraformaldehyde to conduct a chloromethyla-
tion reaction so that a compound represented by the

20 below-described formula (b) is obtained. As an
alternative, the compound represented by the formula
(b) can also be obtained by reacting phosphorus
oxychloride to the compound represented by the formula
(a) in the presence of dimethylformamide or the like.

25



- 14 - Concerning the synthesis of the dispersants (B)

a description will be nade about one exanple. The above- descri bed
ant hr aqui nonyl am notri azi ne conpound to be used as a raw material is
di ssolved in concentrated 5 sul furic acid, fumng sulfuric acid or
pol yphosphori c acid, to which paraforml dehyde and a nonochl oro-
acetam de are reacted to obtain a conpound represented by the
bel ow descri bed forrmula (b). Exanples of the nonochl or oacet anm de
usable in this reaction can include 10 nmonochl or oacet am de,
N- net hyl - nonochl or oacet am de, N et-hyll5 nmonochl or oacet am de,
3-chl oropropi onam de, N nmet hyl - 3- chl or opr opi onam de, and
N- et hyl - 3-chl oro- pr opi onam de. As anot her process, the
ant hr aqui nonyl am na- 15 triazine conpound as a_raw material is added to
a m xed solluti oX of aq@ncentrated sulfuric acjd or fuming sul-
furic acid and chllorosu] fonig acid, followed by thelad- (a) dition of
par af or mal dehyde t|o Qnet hyl a- tion reaction so that a
conpound representied] | el ow described fornula (b) is obtajned.
As an al ternatQ nd represent ed_| tﬂ?bﬁﬁg 3—C
(b) can al so be oljt ai ned y yhg phogphor us 0XYC ggFg% o1 he
conmpound representjed by the F a) yn tpe preé&nce of
di net hyl f or mam de Jor the |ike. l n
(~ X 0 a
(b)
—++ CH.Cl
. NH—I/N W— Y n
— -

wherein X, ¥, Z and n have the same meanings as defined
above,_R3 represents a hydrogen atom or a lower alkyl
5 group, and k stands for an integer of 1 or 2.
The compound represented by the formula (a) or
(b) is next reacted, in water or an inert solvent, with
at least one amino compound selected from C,_3q
aliphatic, alicyclic and heterocalicyclic hydrocarbons
10 having at least one amino group, whereby a dispersant

of the present invention represented by the formula (c)



25 -15- [err]

(a) wherein X, Y, Z and n have the sane
meani ngs as defi ned above, R3 represents a hydrogen atomor a | ower
al kyl 5 group, and k stands for an integer of 1 or 2. The

conpound represented by the fornmula (a) or (b) is next reacted, in

water or an inert solvent, with

- 16 -

or (d) is synthesized.

— '

X 0
(©

CHzNCO—GCHz)'_k‘I : R,
l NH—_T/NKH_—Y As NH%CHQ&&N<;%
AN

(d)
N
———~£CHr£NHF«ﬂLhﬂEN J
n

N\
NH‘NKN jl—Y | e
N

wherein X, ¥, 2, Rl, R2, R3, k and n has the same mean-
5 ings as defined above, m stands for an integer of ffom
2 to 30, and ¢ stands for an integer of 0 or 1.

To obtain the dispersant of this invention
represented by the formula (c) or (d), an amino com-
pound having a primary or secondary amino group is

iO reacted to the compound of the formula (a) or (b). The

reaction between the compound of the formula (a) or (b)



at | east one amno conpound selected from C[err] aliphatic, alicyclic
and heteroalicyclic hydrocarbons 10 havi ng at | east one am no group,

wher eby a di spersant of the present invention represented by the
formula (c) - 16 - ~or (d)
I's synthesized. [err] ' wherein X, Y, Z

Rlerr], Rerr], Rerr], k and n has the sane nean-

- 17 -

and such an amino compound is conducted by heating the
compound of the formula (a) or (b) in the presence of
an excess amount of the amino compound in water or an
inert solvent at 50 to 150°C for several hours. As the
5 amino compound for use in the reaction, a known primary
or secondary monoamine selected from Cy_-30 aliphatic,
alicyclic and heteroalicyclic hydrocarbons can be used,
but a preferred amine is the aboveédescribed polyamine
used employed for the production of the dispersant (a).
10 Groups preferred as the substituent group G in
the dispersant (B) according to the present invention

are the following groups:

rl
/
-CH,NHCOCH,NH~{~ CHy 5N or
R2
Rl
R2
15 wherein Rl, R? and m have the same meanings as defined

above.

To prepare a pigment dispersioh by using:the.pig-
ment dispersant according to the present invention, the
pigment dispersant according to the present invention

20 is used in a proportion of from 0.5 to 50 parts by

weight, preferably from 1 to 30 parts by weight per 100



5 I ngs as defined above, mstands for an integer of from 2 to 30,

and [err] stands for an integer of 0 or 1. To obtain the

di spersant of this invention represented by the fornmula (c) or (d),
an amno com pound having a primary or secondary amino group is 10
reacted to the conmpound of the fornmula (a) or (b). The reaction

bet ween the conpound of the fornula (a) or (b)

- 17 - and such an am no conpound_ifscgnducted by heating the
conmpound of the formula (a) or (b) in the presence of an excess
anount of the am no conmpound in water or an I nert solvent at 50 to

150[err] C for several hours. As the 5 am no conpound for use in the
reaction, a known gapritiy weight &f € PIRARNE .ND DI TTE s Gredhd Pig-

Cerr] aliphatic, alicyclic and heteroalicyclic hydrocarbons can be
used, but anemteidbirgpadt-sanin adcording oy ehete preisent jpaley mutheecog-
used enpl oyed for the production of the dispersant (A). 10 G oups
preferred as the ulzed praatigaddy df it is usedhdndiagp@meamt EBlaldeaor di ng
to the present invention are the follow ng groups: | )
[err] than 0.5 part by weight, but, even if it is used in an

5 amount greater than 50 parts by weight, its effects

cannot be brought about as much as the amount used.
As a method for preparing the pigment dispersion

according to the present invention, a pigment and a
dispersant are added in and premixed with an organic

10 solvent solution or aqueous solution containing an ap-
propriate film-forming resin, and subsequent to mixing,
the resultant mixture is subjected to dispersion treat-
ment. For example, the pigment and dispersaﬁt are
evenly mixed and ground in a disperser such as a tum-

15 bler, Henschel mixer, hammer mill, pin mill, kneader,
attritor or ball mill. The mixture so obtained is
thereafter added in and mixed with a solution contain-
ing the film-forming resin. As an alternative, the
pigment is uniformly suspended in water or an organic

20 solvent. A solution containing the dispersant is added
to and mixed with the suspension. The pigment parti-
cles with the dispersant adsorbed thereon is added in
and mixed with a solution containing the film-forming
resin. As another alternative, the pigment and dis-

25 persant are dissolved in sulfuric acid or the like and



15 wherein Rerr], Rerr] and mhave the same neani ngs as defined

above. To prepare a pignment dispersion by using the pig-

ment di spersant according to the present invention, the pi gnent

di spersant according to the present invention 20 is used in a
proportion of fromO0.5 to 50 parts by wei ght, preferably from1l to 30
parts by wei ght per 100 parts by weight of a pignent.
The effects of the pig- ment di spersant according to the present are
not recog- nized practically if it is used in an amount snaller

than 0.5 part by weight, but, even if it is &48ed in an 5 anmount
greater than 50 parts by weight, its effects cannot be brought about
as nmuch as the anpunt used. As a method for preparing the

[ t di [ di to.th resent invention,, a pjgnment and
O e orpemuai s e AT ALk B
I t | uti | uti . taini - i at
Fiimforming resiEoWiR SUb<PaErt: HFe xithgrater t6 Sepatafe, s 37,8 ur o
i s subjected to digPR{SI QML . The solFdlsol¥idk AP faadd iRl GEnt and

di spersant are
mixed with a solution containing the film-forming

5 resin.

As the solution containing the film-forming resin
for dispersing the pigment into the pigment dispersion
in the present invention, a solution containing the
film-forming resin, said solution being used in

10 conventionally-known pigment dispersions for color fil-
ters, is used. As the solution medium, an organic sol-
vent, water, or a mixture of an organic solvent and
water is used. Further, conventionally-known addi-
tives, for example, additives such as a dispersing aid,

15 a smoothing agent ahd an adhering agent can be added to
the pigment dispersion.

The weight proportion of the pigment relative to
the film-forming resin in the solution containing the
film-forming resin may preferably be in a range of from

20 5 parts by weight to 500 parts by weight per 100 parts
by weight of the film-forming resin.” As the.solution
with the film-forming resin contained therein, either a
solution containing a photosensitive film-forming resin
or a solution containing a non-photosensitive film-

25 forming resin can be used. Examples of the solution



evenly m xed and ground in a disperser such as a tum 15 bl er, Henschel

m xer, hammer mll, pin mll, kneader, attritor or ball mll. The

m xture so obtained is thereafter added in and m xed with a solution
cont ai n- ing the filmformng resin. As an alternative, the

pignent is uniformy suspended in water or an organic 20  solvent. A
sol ution containing the dispersant is added to and mxed with the
suspensi on. The pignment parti- cles with the dispersant adsorbed
thereon is added in and m xed with a solution containing the
filmformng resin. As another altern&0ive, the pignment and dis- 25
persant are dissolved in sulfuric acid or the like and . .

- 19 - subsequent to that, the sulfuric acid solution is

dt tallized in, water tq separate the a . solid
ggrﬁtei on? '(I:'L)éssgl i%g%%?mi"b% ﬁéeaéb% TShytve "t m=fRTRING S LD SRRt i on

cont ai ni ng the-filfﬁ%fﬁégrgbluéﬁons ééﬁ%é&?%ﬁgthOtos??ﬁféikéB .Ssolution

containing the filmformng resin Spers Nt into

Cory 18 "Por S8 e Ly NS Shabi ot eI e
conventional | y- knoimkspi e né1 st StadFat ¥n C@WP¥ind [ inks, respectively.
5 Illustrative of the solution containing the non-
photosensitive film-forming resin can be varnishes for
use in printing inks such as letterpress inks, litho-
graphic inks, intaglio gravure inks and stencii screen
inks, varnishes for use in room-temperature curing
10 paints and baking paints, varnishes for use in elec-
trodeposition coating, varnishes for use in developers
for electronic printing and electrostatic printing, and
varnishes for use in thermal transfer ribbons.
Illustrative photosensitive film-forming resins
15 can include photosensitive cyclizing ribbon resins,
photosensitive phenol resins, photosensitive polyacry-
late resins, photosensitive polyamide resins and
photosensitive polyimide resins, as well as unsaturated
polyester resins, polyester acrylate resins, polyepoxy
20 acrylate resins, polyurethane acrylate resins,
polyether acrylate resins and polyol acrylate resins.
Further, various monomers can also be added as reactive
extenders. Preferred resins out of the above-described
photosensitive film-forming resins are alkali-

25 developable acrylate resins each of which contains free



ters, is used. As the solution nedium an organic sol - vent, water,

or a mxture of an organic sol vent and wat er is used. Further,
conventional | y- known addi - tives, for exanple, additives such as a
di spersing aid, 15 a snoot hi ng agent and an adhering agent can be added
to t he ‘pi gnent di spersion. The wei ght proportion of
the pignent relative to the filmformng resin in the solution
cont ai ni ng the filmformng resin may preferably be in a range of
from 20 5 parts by weight to 500 parts by weight per 100 parts

by weight of the filmfornmng resin. As the 8é&lation with the
filmformng resin contained therein, either a sol ution containing a
phot osensitive filmform ng resin or a solution containing a

tn(r)ura] gglobfisgzsmlve f't';oxyl:‘?c? gmups(')r{p1 Jgtsr ergélecualn be used. Exanpl es of

20 -

cont ai ni ng the photosen ﬁfé’l'? film e&?‘;ﬁ% n&fﬁ% ;ﬁféﬁosansiti\w?%%%t are

sol utions containing ph osensitiv mng resin

usable in ultravi qifgp&gi&g gan be félq{@d%}{i LEHJ U Pk P Bfnéer 2410

I nks, respectively. lustrative of ‘the solutlon contai'ning the

non- phot osphis! iﬁi’@létéfﬂé@éﬁnég B&EGH1E st ey \G¥ NbsBSpHétione to
use in printing inks such as letterpress inks, litho- _
5 a pigment dispersion containing a photosensitive resin

and then kneading the resultant mixture by a
conventionally-known method. A heat-curing pigment
dispersion can also be obtained by using a thermal
polymerization initiator instead of the above-mentioned

10 photopolymerization initiator. |

To form a color filter pattern with the above-

described photosensitive pigment dispersion, it is
necessary to conduct full coating on a transparent
color filter substrate such as a glass substrate with

15 photosensitive pigment disperéion by means of a spin
coater, low-speed rotating coater, roll coater, knife
coater or the like or as an alternative, to perform
full printing ér partial printing for a size somewhat
greater than the pattern by one of various printing

20 methods. Subsequent to provisional drying, a photomask
is brought into close contact with the thus-formed
film, which is then subjected to exposure by using an
extra~-high pressure mercury vapor lamp to bake the pat-
tern. Development and washing are then conducted and

25 if necessary, post-baking is performed, whereby the



graphic inks, intaglio gravure inks and stencil screen I nks,

varni shes for use in roomtenperature curing 10 pai nts and baki ng

pai nts, varni shes for use in elec- trodeposition coating, varnishes
for use in devel opers for electronic printing and electrostatic
printing, and varni shes for use in thermal transfer ribbons.

Il lustrative photosensitive filmformng resins 15 can incl ude

phot osensitive cyclizing ribbon resins, phot osensi ti ve pheno
resins, photosensitive polyacry- | at e resins, photosensitive

pol yam de resins and phot osensitive §dlyinmde resins, as well as
unsat ur at ed pol yester resins, polyester acrylate resins, polyepoxy
20 acrylate resins, polyurethane acrylate resins, pol yet her

acrylate resins and polé%d_acrﬁ g e re&gan be £ Further, various
nonomers can also %QT%hders Preferred resins

out of the above-descri ot fi f ns are
al kali- 25 devel opa%ﬁ& é’cryﬁ a e res?’ns } (%to v#nl e (T‘rftq'gq rFele"r
- 21 - CU DY | dah FriiRRId 'Eéfﬁllrggee%e%ate res:.nsb,e nflth her a

phot o- curi ng, photosensrtrve p1 gmrent di spersion can orme

addi ng a phot opol \ifldgedresins, dtyderd (dAPY1 RS ,29IGRAGIYL Q:H"Sfrélr
benzophenone to
5 resins, aminocalkyd resins, rosin-modified phenol
resins, polymerized linseed oil, petroleum resins,
polyester resins, amino-resin-modified polyester
resins, polyurethane resins, acrylic polyolurethane
resins, soluble polyamide resins, soluble polyimide
10 resins, soluble polyamide-imide resins, soluble
polyester-imide resins, casein, hydroxyethylcellulose,
water-soluble salts of styrene-maleic acid ester
copolymers, water-soluble (meth)acrylic acid ester
(co)polymers, water-soluble aminocalkyd resins, water-
15 soluble aminopolyester resins, and water-soluble
polyamide resins.

To form a color filter patter with the above-
described non-photosensitive pigment dispersion, a few
methods can be mentioned by way of example. Namely,

20 the color pattern can be printed directed on a similar
color filter substrate with the above-described non-
photosensitive pigment dispersion, for example, a
printing ink for the color filter by one of the above-
described various printing methods. The color pattern

25 can also be formed on the substrate with a water-base,



5 a pi gnent di spersion containing a photosensitive resin and t hen

kneadi ng the resultant m xture by a conventional | y-known net hod. A
heat - curi ng pi gnent di spersion can al so be obtained by using a

t her mal pol ymerization initiator instead of the above-nmentioned 10
phot opol yneri zation initiator. To forma color filter pattern
wi th the above- descri bed photosensitive pignent dispersion, it is
necessary to conduct full coating on a transparent color filter
substrate such as a gl ass substrate with 15 phot osensi tive pi gnent

di spersion by neans of a spin coat er 23|l ew speed rotating coater

roll coater, knife coater or the like or as an alternative, to
perform full printing or partial printing for a size sonmewhat

greater than the patt

ern by ong of various printinqy 20 t hods.
Subsequent to proﬁ%‘?%?ﬁ?d%??ﬁ%"g‘P% Rt msfornula “:P S g‘%ﬁtc‘?ﬂ% cl ose
t wwth the thus-f . film, I ch i t ' t t
gggggﬁr e\Mby usi ﬁg ]Lrtftelp'r nEPt e r%l-sf'l? g‘l?'lc’%%le%\qulufteo Irfé(fxc?hr €;$ °C’T Sﬁﬁ)t‘%t}"bake
- ' d 2
the pat postﬁ%( R%Yx?éf’@f“i%sfﬁe ,%ﬂf%ﬁcﬁ%&{% RPWE QGG 5

I f necessary, i ng 1's per ere
- 22 - G it ind | €18 SR ECRY PEAOIMEd one of the above-
5 described methods or the like and then to transfer the

color pattern onto a color filter substrate.

Baking, surface-smoothing grinding and/or
surface-protecting top coating are then conducted, as
needed, by conventional methods. It is also possible

10 to obtain a RGB color filter by forming a black matrix
in a conventional manner.

The present invention will next be described more
specifically on the basis of synthesis examples, exam-
ples and comparative examples, in which all designa-

15 tions of "part" or "parts" and "%" are by weight.
Examples Directed to Dispersants A
Synthesis Example Al
To 1,000 parts of o-dichlorobenzene, 71 pats of
l-aminoanthraquinone and 30 parts of cyanuric chloride
20 were added, followed by stirring at 170°C for 5 hours.
After cooling, 50 parts of N,N-dimethylaminopropylamine
were also added, followed by stirring at 170°C for 3
hours. Subsequent to filtration, the solid matter was
washed with alcohol and then dried, whereby 86 parts of

25 Dispersant Al of the following formula were obtained.



Exanpl es of the non-photosensitive filmformng resin can include

cel lul ose acetate resins, nitrocel - | ul ose resins, styrene
(co) pol ynmers, polyvinyl butyral 5 resins, am noal kyd resins,
rosi n-nodi fi ed phenol resins, polynerized |inseed oil, petrol eum
resins, pol yester resins, am no-resin-nodified polyester
resins, polyurethane resins, acrylic polyolurethane resins, soluble
pol yam de resins, soluble polylnlde 10 resins, soluble polyam de-imde
resins, soluble pol yester-im de resifhs, casein
hydr oxyet hyl cel | ul ose, wat er-sol ubl e salts of styrene-maleic acid
ester copol yners, ter-soluble (meth)acrylyc acid ester
(co) pol ynmers, water-sol ubl ejjam noal kyd resi ns, sol ubl e
am nopol yester resins , resins
To forma color filtg I bed
non- phot osensitive pi § can be
menti oned by way of p €rn can be
printed directed on a Slﬁ]|.‘ bstrate with the
above-descri bed non- pho@ﬂg t|v oIRe i spdspiegsantor(Al)
exanpl e, a printing ink for t coI r filter by one of the above-
descri bed various printing nethods. T pattern__ 25 can al so be
formed on the substrate with a mater-bas v

HNCHzCHzCHzN

\CH,

Synthesis Example A2
In a similar manner as in Synthesis Example Al,
l-aminoanthraquinone, aniline and N,N-dimethylamino-
5 propylamine were successively reacted to cyanuric
chloride, whereby Dispersant A2 of the following for-

mula was obtained.

0

Dispersant (A2)

0 NH—KN | NH@
N\\ N

//C}h
HNCH.CH.CH:N
\CH,
Synthesis Example A3
10 In a similar manner as in Synthesis Example A1,

5~benzamido-l-aminoanthraquinone and N,N-diethylamino-

propylamine were successively reacted to cyanuric



- 23 - el ectrodeposition coating formulation for the col or
filter. It is also possible to formthe color pattern on a transfer
base material beforehand by el ectron printing, electrostatic
printing, one of the above- 5 descri bed nethods or the |ike and then
to transfer the color pattern onto a color filter substrate.

Baki ng, surface-snoothing grinding and/or surface-protecting top
coating are then conducted, as needegds by conventional nethods. It
is also possible 10 to obtain a RG color filter by formng a bl ack
matri x in a conventional manner. The present
invention wll next be described nore specifically on the basis of
synt hesi s exanpl echidtfilte, whereby|Eispatbartinay aif Whee x@oiiloasing Nforn ch
all designa- 15 tions of "part"” or "parts” and "% are by weight.
Exanpl es Dir ect ed sl eDivepe raketiat ined . Synt hesi s Exanpl e Al

To 1,000 parts of o-dichlorobenzene, 71 pats of

1- am noant hr aqui n(p}p_a@gNiﬁp pgyts of cyanuric chloridg 20 NHCGhverBhadded,
followed by stirring at 170[enk]C for 5 hours. Afte coollng, 50

parts of N, N—dlnethyla- ORLEDPYRS S fol |l oned by
stirring at 170[err] C |
solid matter was w

ation, the
parts of 25 Di sper sa t

4l cohol a:o " gher eby 86
e foll 6r mulyd mer‘ obtalned
—(W\f— Hoo
Dispersant (A3)
/CzHa
HNCHzCHzCHzN\C

2Hs
Ph: phenyl
Synthesis Example A4
5 In a similar manner as in Synthesis Example A1,
5-benzamido-l-aminoanthraquinone, aniline and N,N-
diethylaminopropylamine were successively reacted to

cyanuric chloride, whereby Dispersant A4 of the follow-

ing formula was obtained.

Ph—CONH O

10 Dispersant (a4)

E O

HNCH,CH.CH:N
\CHs

Synthesis Example AS

Dispersant A5 of the below-described formula was



- 24 - Jerr] Synt hesi s Exanple A2 In a

simlar manner as in Synthesis Exanple A, 1- am noant hr aqui none,
ani | ine and N, N-di net hyl am no- 5 propyl am ne were successively reacted
to cyanuric chl oride, whereby D spersant A2 of the follow ng for-
mul a was obt ai ned. [err] Synt hesi s Exanpl e A3
10 In a simlar manner as in Synthesis Exanple Al, .

5- benzam do- 1- am noant hr aqui none and N, N-di_et4y!.am no- propyl am ne

wer e successively reacted to cyanuric

obtained by repeating similar procedures as in
Synthesis Example Al except that N-aminopropyl-

morpholine was used in place of N,N-dimethylamino-

propylamine.
5 | !HZ 0
Dispersant (AS) !
CH:CH.CH:N

\__/0
Synthesis Example A6

Dispersant A6 of the below-described formula was
obtained by repeating similar procedures as in
Synthesis Example Al except that laurylaminopropylamine

10 was used in lieu of N,N-dimethylaminopropylamine.

oo /\ﬁ‘

Dispersant (A6)
HNCHzCH2CH2NHC.2H-,5
Synthesis Example A7
Dispersant A7 of the below-described formula was

obtained by repeating similar procedures as in



- 25 - chl oride, whereby D spersant A3 of the follow ng for-

mul a was obtained. [err] Ph: phenyl Synt hesi s
Exanple A4 5 In a simlar manner as in Synthesis Exanple A,

5- benzam do- 1- am noant hr aqui none, aniline and N, N-

di et hyl am nopr opyl am ne were successively reacted to cyanuric

chl ori de, whereby Dispersant A4 of the follow I ng formul a was
obtained. [err] - 27 -

Synthesis Example Al except that N-aminopropyl-4-
pipecoline was used instead of N,N-dimethylaminopropyl-

amine.

0

0 NH-—(N \llL_—!H o“

N

H CHzCHzCHzNC>—‘CHa

Dispersant A8 of the below-described formula was

Dispersant (A7)

5 Synthesis Example A8

obtained by repeating similar procedures as in
Synthesis Example Al except that N,N-diethanolamino-
propylamine was used in place of N,N-dimethylamino-

10 propylamine.

o) -0
0 pu{——ngﬂ\n——— H O
N N
CHzCHz()H
Dispersant (A8) HNCHZCHZCHzN\CHzCHzOH

Example Al

Dispersant Al and a solvent (propylene glycol



Synt hesi s Exanpl e A5 D spersant A5 of the bel ow described fornula

was - 26 - obt ai ned by
repeating simlar procedures as in Synt hesi s Exanpl e Al except that
N- am nopr opyl - nmor phol i ne was used in place of N, N-di net hyl am no-
propyl am ne. [err] Di spersant (A5) Synt hesi s
Exanpl e A6 D spersant A6 of the bel ow described fornmula was
obt ai ned by repeating simlar procedures as 5 - Synt hesi s Exanple Al
except that |aurylam nopropylam ne 10 was used in |lieu of

N, N- di et hyl am nopr opyl am ne. [err] 0

D spersant (A6)
monomethyl ether acetate; hereinafter abbreviated as

"PGMAcC") were added to an acrylic resin (obtained by
polymerizing methacrylic acid, butyl acrylate, styrene
and hydroxyethyl acrylate at a molar ratio of
5 25/50/15/10; molecular weight: 12,000; solid content:
30%) as shown below in Table 1. Subsequent to premix-
ing, the resultant mixture was dispersed in a horizon-
tal beads mill, whereby a green base color waé ob-
tained.
10 Examples A2-A3
In accordance with the corresponding compositions
shown below in Table 1, two green base colors were ob-
tained in a similar manner as in Example Al except that
Dispersants A2-A3 were used in place of Dispersant A1,
15 respectively.
Examples A4-A7
Four kinds of red base colors were obtained by
similar procedures as in Example Al except that the
anthraquinpnyl fed (P.R. 177) was used instead of the
20 brominated phthalocyanine green and Dispersants A4-A7
were used as the dispersant, respectively. Their com-
positions are shown in Table 1.
Examples A8-Al0
Yellow base colors were obtained by similar pro-

25 cedures as in Example Al except that a yellow pigment,



Synt hesi s Exanpl e A7 Di spersant A7 of the bel ow described fornula

was obt ai ned by repeating simlar procedures as in

- 27 - Synt hesi s Exanpl e Al except that N ani nopropyl -4-

pi pecol i ne was used instead of N, N-di met hyl am nopropyl - am ne.

0 [err] D spersant (A7) 5 Synt hesi s Exanpl e A8

D spersant A8 of the bel ow described fornmula was obt ai ned by repeating
simlar procedures as in Synt hesi s Exanpl e Al except that

N, N- di et hanol am no- propyl am ne was used in place of

N, N- di et hyl am no- 10 propyl am ne. - 29 - [err]

isoindoline (P.Y. 139), was used instead of the
brominated phthalocyanine green and Dispersants
A8,A1,A2 were used as the dispersant, respectively.
Their compositions are shown in Table 1.
5 Comparative Example Al
In accordance with the corresponding composition
shown below in Table 1, a green base color was obtained
in a similar manner as in Example Al except that a com-
mercial dispersant (hereinafter abbreviated as "BD"),
10 which is a derivative of a blue pigment, was used.
Comparative Example A2
In accordance with the corresponding composition
shown below in Table 1, a red base color was obtained
in a similar manner as in Example A4 except that a com-
15 mercial dispersant (hereinafter abbreviated as "YD"),
which is a derivative of a yellow pigment, was used.
Comparative Example A3
In accordance with the corresponding composition
shown below in Table 1, a yellow base color was ob-
20 tained in a similar manner as in Exémple A8 except that
the commercial dispersant (hereinaftér abbreviated. as
"YD"), which is the derivative of the yellow pigment,

was used.



Di spersant (A8) Exanpl e Al D spersant Al and a sol vent

(propyl ene gl ycol - 28 -
nononet hyl ether acetate; hereinafter abbreviated as "PGVAC") were
added to an acrylic resin (obtained by - pol ymeri zing methacrylic
acid, butyl acrylate, styrene and hydroxyethyl acrylate at a nol ar
rati o of 5 25/ 50/ 15/ 10; nol ecul ar weight: 12,000; solid content:

3099 as shown below in Table 1. Subsequent_tgoplenix- i ng, the
resultant m xture was di spersed in a horizon- tal beads mll,
whereby a green base col or was ob- tained. 10 Exanpl es A2- A3

I n accordance with the correspondi ng conpositions shown bel ow in
Table 1, two green base colors were ob- Table B1ai ned in a simlar manner
as in Exanple Al except that D spersants A2-A3 were used in place

~of Dispersant A, 15 respecionpdsiitions of ERaBPIess AA42A0
and Comparative Examples Al-A3
(each value indicates the number of "parts")

Example A

l 2 3 4 5 6 7 8 9 10

Hue G G G R R R R Y Y Y
P.G. 36 20| 20| 20| - - - - - - -
P.R. 177 - - - 20| 20| 20| 20| - - -
P.Y. 139 - - - - - - - 20| 20| 20

Dispersant A 2 2 2 2 2 2 2 2 2 2

BD -l =-1-=-1-=-/-1=-1-1=-1-1-

YD -l -1-1-1-1{=-1-1-1-1-

Acrylic resin 50| 50{ 50| 50| 50| 50( 50| 50| 50| SO

PGMAC 28| 28| 28| 28| 28| 28| 28| 28| 28| 28

Total 100|1001100{100}(100|100|100|100|100{100




Four kinds of red base colors were obtai ned by simlar procedures

as in Exanple Al except that the ant hr aqui nonyl red (P.R 177) was
used instead of the 20 brom nat ed pht hal ocyani ne green and Di spersants
A4- A7 were used as the dispersant, respectively. Their com
positions are shown in Table 1. Exanpl es A8- A10 Yel | ow
base colors were obtained by simlar pro- 25 cedures as in Exanple A
except that a yell ow pignent, -
29 - i soi ndoline (P.Y. 139), was~uséd~instead of the
brom nat ed pht hal ocyani ne green and Di spersants A8, Al, A2 were used
as the dispersant, respectively. Their conpositions are shown in
Tabl e 1. 5 Copparative Exanple Al I n accordance with the
correspondi ng conppsition 3 Lelpye| n Table 1, a green base
col or was obt ai ned in asim m nerfas in Exanple Al except that
a com nmergi al di spersant [hereimnafter| abbreviated as "BD'), 10
which is a derivat|ve of a blue pigmgnt,zmh33used. Conparative
Exanpl e A2 FHr—aeceordpheelwi-th—t-he correspondi ng conposition
shown bel ow i n Tab] eHde a red base| a®l prrwasy opt ai ned

P.G. 36 20| - -

P.R. 177 - 20| -

P.Y. 139 - - 20

Dispersant A - - -

BD 2 - -

¥YD - 2 2

Acrylic resin 50| 50| S50

PGMAcC 28| 28] 28

Total 100|100]|100

Example All
The base colors of Examples Al-Al10 and Compara-

tive Examples Al-A3 were coated on glass substrates by
a spinner, respectively. After drying, the maximum

5 transmittance and maximum absorption wavelength of each
coating were measured. Further, the base colors were
stored at room temperature for one month, and their
viscosity changes were measured. The results a;e shown
in Table 2. Concerning the maximum transmittance of

10 - each of the red colors and yellow colors, the value



in a simlar manner as in Exanple A4 except that a com 15 mer ci al

di spersant (hereinafter abbreviated as "YD'), which is a derivative
of a yellow pignment, was used. Conpar ati ve Exanple A3

In accordance with the correspondi ng conposition shown bel ow i n
Table 1, a yell ow base col or was ob- 20 tained in a simlar manner as
I n Exanpl e A8 except that the comercial dispersant (hereinafter
abbrevi ated as "YD'), which is the de32vative of the yell ow pignent,
was used. - 30 -

Table 1 Cbnpositions of Exanpl es Al-Al0 and

Conpar ati ve Exampl es Al-A ch val ue i ndicates the nunber of arts”
Exgﬁple A P %. 1n the Qg% s‘$he halfsof Hits gran§mltggncHE@t )

G G G R Y P.G 36 20 20 20 - -
°0 7T Tagiyerppgth offesonms ® 70 50 0 30 50 10 L
P.Y. 139 - - - 20 20 20 D spersant A 2
2 2 2 2 2 2 2 2 2 BD - - - - - -
} } } - YD } } ° Table 2 - } } } }

Light Transmission Characteristics and Storage Stability
of Examples Al-Al0 and Comparative Examples Al-A3

Example A
1 2 3 4 5 6 7
Hue G G G R R R R

Maximum absorption

wavelength, nm 540| 540| 540| 601] 597| 599]| 599

Maximum trans-

mittance, % 90.5|91.5(90.8(47.2|47.2|47.1147.4

Viscosity| Initial 43 40 29 35 41 30 37
cp One month
later 59 48 43 40 50 45 52

Comparative

Example A Example A

8 9 10 1 2 3

Hue Y Y Y G R Y

Maximum absorption

wavelength, nm 520( 521 520| 530| 597| 524

Maximum trans-

mittance, % 45.4(46.1(46.1(92.8[46.6[46.0

Initial 49 54 48 61 89 .62

Viscosity

One month
cp later 60 72 74 83 103 (194




Acrylic resin 50 50 50 50 50 50 50 50 50 50 PGQWAC 28

28 28 28 28 28 28 28 28 28 Total 100 100 100 100 100 100
100 100 100 100 - 31 -

Conpar ati ve Example A 1 2
3 Hue G R Y P.G 36 20 - -
P.R 177 - 20 - P.Y. 139 - - 20

Di spersant A - - - BD - a3 - 2 - - - YD
-2 2 Acrylic resin 50 50 ~50 PGVAC 28
28 28 Tot al 100 100 100 Exanpl e Al

The base col ors of Exanples Al- A10 and Conpar a- tive Exanpl es Al-A3
were coated on glass subsdmifRsa With the dredll Hile dOTELSF Enparifti e
drying, the maximum 5 transmttance and maxi mum absor ption wavel engt h
of each Example Al, the green base colors obtained in Examples

Al-A3 were shifted toward a longer wavelength side in
maximum transmission wavelength, were lower in vis-

5 cosity, and had smaller viscosity increases after
stored for one month. Compared with the red base color
of éomparative Example A2 and the yellow base color of
Comparative Example A3, respectively, the red base
colors of Examples A4-A7 and the yellow base colors of

10 Examples A8-Al10 were significantly lower in viscosity
both initially and one month later, although there was
no substantial difference in hue.

Example Al2
For the production of an RGB color filter,

15 photosensitive R, G and B pigment dispersions were ob-
tained in accordance with the corresponding éomposi—
tions shown below in Table 3. The blue base color was
prepared by using Cyanine Blue P.B. 15:6 and a
commercially-available derivative of phthalocyanine

20 "blue in place of the cyanine green in Comparative Exam-

prle Al.



coating were neasured. Further, the base colors were stored at room

tenperature for one nonth, and their vi scosity changes were
nmeasured. The results are shown in Tabl e 2. Concerning the maxi mum
transm ttance of 10 each of the red colors and yellow col ors, the val ue
- 32 - shown in the table is the half of its transmttance at a

wavel ength of 650 nm Table 2 Light

Transmi ssion Characteristics and Storage Stapjlity of Exanpl es Al -Al0
and Conparati ve Exanpl es Al-A3 Exanpl e
A 1 2 3 4 5 6 7 Hue

G G G R R R R Maxi mum absorption 540 540 540 601
597 599 599 wavelength, nm Maximnumtiamle 3 90.5 91.5 90.8 47.2 47.2
47.1 47.4 mttance, % Viscosity Initial 43 40 29 35 41 30

37 cp One nonth 59  d8mpodBtiond ofSPhotdSensblive | at er

Exanpl e A Conparative R, G and B PigmenfExdigper&ions Exanple A

8 9 10 1 2 (8achHualue indicates the numbely of "“part€') R Y

R G B

R base color of Example A4 75 - -
G base color of Example Al - 85 -
Blue base color - - 100
Acrylic resin 50 50 50
Trimethylolpropane acrylate 10 10 10
2-Hydroxy-2-methylpropiophenone 2 {1 2 2
2,2-Diethoxyacetophenone 1 1 1
PGMAcC 37 37 37
Total 200 200 200

A glass substrate, which had been treated with a
silane coupling agent, was mounted on a spin coater, on
which the above photosensitive R pigment dispersion for
the color filter was spin-coated first at 300 rpm for 5

5 seconds and then at 1,200 rpm for 5 seconds. The thus-
coated glass substrate was next prebaked at 80°C for 10
minutes. A photomask of a mosaic pattern was brought
into close contact with the prebaked coating, followed
by exposure at a light quantity of 100 mJ/cm? under an

10  extra-high pressure mercury vapor lamp. Development



wavel ength, nm 520 521 520 530 597 524 Maxi mum tr ans- 45. 4

46.1 46.1 92.8 46.6 46.0 mttance, % Initial 49 54 48
61 89 62 Viscosity cp One nmonth 60 72 74 83 103 194

| at er | at er - 33 -
Conmpared with the green base col or of Conparative Exanple A, the
green base col ors obtained in Exanpl es . Al-A3 were shifted toward a
| onger wavel ength side in maxi mum trapsm ssi on wavel ength, were

| ower in vis- 5 cosity, and had smal | €r3¥iScosity increases after
stored for one nonth. Conpared with the red base col or of
Conparative Exanple A2 and the yell ow base col or of Conparative

Exanpl e A3, reSpe‘%rid’%}a}éfhiH{%g vfé‘:.‘LExa conductd in%hOfanE)@#Hi'fssiv%‘ L and

the yell ow base colors o npl es A8-Al0 were signiticantly | ower

in viscosity velRidt idtd i |ekdntk iARe riRIdd) |@2§gectaﬂvté1%gh;ﬁé1@w as

no substantial difference in hue. Exanpl e Al For the
production of an R&A esHid igdtttern Was £ antiHd Wads GuiedRAtpi .gnent

di spersi ons were ob- tained in accordance with the correspondi ng
conposi - tions slfowress owsaliclgstern Enad @ (d ueagwsadio pattern
5 were then formed, respectively, from the above-
described photosensitive G and B pigment dispersions
for'the color filter by conducting coating and baking
in a similar manner as the above-described methods. so
that the RGB color filter was obtained. The color fil-
10 ter so obtained had excellent spectral curve character-
istics, was excellent in fastness such as light fast-
ness and heat resistance, had excellent properties in
light transmission too, and was equipped with superb
properties as a color filter for use in a liquid crys-
15 tal color display.
Examples Directed to Dispersants B
Synthesis Example Bl
2,4,6-Tris[anthraquinonyl(-1')-amino]-s-triazine
(140 pafts) was dissolved in 15 times its weight of 98%
20 concentrated sulfuric acid, followed by the addition of
147 parts of paraformaldehyde and 96 parts of 2-chloro-
acetamide. The resultant mixture was subjected  to a
reaction at 80°C for 5 hours. After the reaction, the.
reaction mixture was poured into a large amount of ice

25 water. The resultant solid matter was collected by



prepared by using Cyanine Blue P.B. 15:6 and a

commerci al | y-avai |l abl e derivative of phthal ocyanine 20 bl ue in place of
t he cyani ne green in Conparative Exam ple Al.

- 34 - Table 3

Conpositions of Photosensitive R, G and B Pi gnent

Di spersi ons (each val ue indicates the nunber of "parts")

R G B R base col or of Exanple A4 75 - -

G base col or of Exanple Al - - 86 - - Bl ue base

col or - - 100 Acrylic resin

50 50 50 Tri met hyl ol propane acryl ate 10 10 10

2- Hydr oxy- 2- met hyl prqpi_qphenaone : .

2,2-Eiethoxyacetoﬂﬁg¥%é¥aon and then #%shed éﬁth w%%er. A pqﬁﬁ%&? of

37 37 37 : s 200
tﬁﬁﬂ%ﬁ?%éﬁ?ﬁ$lned aste was subjected to 2P C1erdttal

A gl ass substrate, . een treated wth a sil ane coupling
agent, was nmount echp sl hrfPHLa ult, 2 Widiibdtit ity roups were

phot osensi tive R pi gnent dispersion for

found to be introduced per molecule. The paste was

5 next poured into 20 times its weight of water, to which
68 parts of N,N-dimethylaminopropylamine were added.
The resultant mixture was subjected to a reaction at
70°C for 3 hours. The resulting solid matter was col-
lected by filtration, washed with water and then dried,

10 whereby Dispersant Bl of the below-described formula

was obtained. The dispersant so obtained was found to

be soluble in acetic acid.

Dispersant (Bl)

CH,
w(™]
2

Nen,

Synthesis Example B2
15 Dispersant B2 of the below-described formula was
obtained by conducting similar reactions as in

Synthesis Example Bl except for the use of 2,4-



the color filter was spin-coated first at 300 rpmfor 5 5 seconds and

then at 1,200 rpmfor 5 seconds. The thus- coated gl ass substrate
was next prebaked at 80[err]C for 10 m nutes. A photomask of a npsaic
pattern was brought into close contact with the prebaked coating,
fol |l owed by exposure at a light quantity of 100 mJ/cnferr] under an
10 extra-high pressure nercury vapor |anp. Devel opnent
- 35 - and washi ng were next condu;&;d wi th an excl usive de- |
vel oper and an excl usive rinse, respectivel wher eby a red nosaic
pattern was formed on the gl ass substrate. A green npbsaic
pattern and a blue nobsaic pattern 5 were then forned, respectively,
fromthe above- pigp amﬁ%gua%n@hqf-qssuwmq-@-@ﬂ@&l&h&%ﬂg -di sper si ons
for the color filter by conducting coating and simlar
manner as the abotg-i@eS@d.bedtMeiakodsundOto be _sotlh%llet he BeRBtae akill.! ter
was obtained. The color fil- 10 ... ter so obtained had excellent spectral
curve character- ics, was excetent iLn fastness such as |ight
fast - ness ahd esi st ance, ‘>xce| | ent properties in
| i ght transm ssion |t oo, d was equi ppedw/t h guperb Dispepsapdr t(B29 as a
color filter for uske i iquid crys- tlal col or displ ay.
Exanpl es Directed tpUB sthts B =
H H ~+CH.NHCOCH,NHCH.CH; —-I
N N
YN
Y L™
N\r N ]
NH \CHa
. -

Synthesis Exampie B3
Dispersant B3 of the below-described formula was
5 obtained by conducting similar reactions as in
Synthesis Example Bl except for the use of 2,4,6-
tris([5'-benzamidanthraquinonyl (~1')-amino]-s-triazine.

It was found to be soluble in acetic acid.



Synt hesi s Exanpl e Bl

2,4,6-Tris[ant hraqui nonyl (-1')-am no]-s-triazi ne (140 parts) was
dissolved in 15 tinmes its weight of 98% 20 concentrated sul furic acid,
foll owed by the addition of 147 parts of parafornal dehyde and 96
parts of 2-chl oro- acetam de. The resultant m xture was subjected-to
a reaction at 80C for 5 hours. After the reaction, the

reaction m xture was poured into a | arge aﬂnygt_of ice 25 water. The
resultant solid matter was coll ected by

- 36 - filtration and then washed with water. A portion of

the thus-obtai ned paste was subjected to an el enent al anal ysi s, and
as a result, 2.0 substityent groug ced per
nol ecul e. The pasteaE§2i§?4%?N X pf wat er,
to which 68 p . N-d

The resultant m xturf was subjec C for 3
hours. The resulting| solid mat®e on,
washed with water anfd then dried ne

bel ow descri bed fornpul a wag ned was
found to be sojuble in acet

Di spersant (Bl)

L -

CO
—{CHzNHCOCHzNHCHzCHz —l
: CH,
. /
Dispersant (B3) H:N
H, 12

Synthesis Example B4
Dispersant B4 of the below-described formula was
obtained by conducting similar reactions as in
5 Synthesis Example Bl except for the use of 2,4-bis[5'-~
benzamidanthraquinonyl (-1')-amino]-6-phenylamino-s-

triazine. It was found to be soluble in acetic acid.



[err] Synt hesis Exanple B2 15 D spersant B2 of

t he bel ow described fornula was obt ai ned by conducting simlar
reactions as in Synt hesi s Exanpl e Bl except for the use of 2, 4-
- 37 - bi s[ ant hr aqui nonyl (-1')-am no] - 6- phenyl am no- s-
triazine. It was found to be soluble in acetic acid. [err]

Synt hesi s Exanpl e B3

- 39 -

- J

\CHa

. //C
Dispersant (B4) H,NHCOCH,NHCH;CH.CH,N ]
2

Synthesis Example BS
2,4-Bis[anthraquinonyl (-1')~-amino]-6-chloro-s-
triazine (80 parts) was dissolved in 1,600 parts of o-
5 dichlorobenzene, followed by the addition of N,N-
dimethylaminopropylamine in a molar mount 3 times as
much as the triazine derivative. The resultant mixture
was subjected to a reaction at rﬂrc for 6 hours.
After the reaction mixture was cooled, the resultant
10 solid matter was collected by filtration, washed with
alcohol and then dried.
One hundred (100) parts of the thus-obtained yel-
low powder were dissolved in 15 times its weight of 98%
concentrated sulfuric acid, followed by the addition of

15 40 parts of paraformaldehyde and 93 parts of



D spersant B3 of ‘the bel owdescribed fornula was 5  obtained by
conducting simlar reactions as in Synt hesi s Exanpl e Bl except for the
use of 2,4, 6- tris[5 -benzam dant hraqui nonyl (-1')-am no]-s-tri azi ne.

It was found to be soluble in acetic acid.

-38 - [err] D spersant (B3) Synt hesi s
Exanpl e B4 D spersant B4 of the bel ow described fornmula was
obt ai ned by.conducting simlar reactions as 40 -

monochloroacetamide. The resultant mixture was sub-
jected to a reaction at 80°C for 6 hours. After the
reaction, the reaction mixture was poured into a large
amount of ice water. The resultant solid matter was

5 collected by filtration and then washed with water. A
portion of the thus-obtained paste was subjected to an
elemental analysis, and as a result, 2.0 substituent
groups were found to be introduced per molecule. The
paste was next poured into 20 times its weight of ice

10 water, to which 110 parts of N,N-dimethylaminopropyl-
amine were added. The resultant mixture was subjected
to a reaction at 70°C for 4 hours. The resulting solid
matter was collected by filtration, washed with water
and then dried, whereby Dispefsant B5 of the below-

15 described formula was obtained. The dispersant so ob-

tained was found to be soluble in acetic acid.

Dispersant (BS5)

—{ CHzNHCOCHzNHCHzCHz

IL

NHCHzCHzCHzN< HNC
CH,




5 Synt hesi s Exanpl e Bl except for the use of 2,4-bis[5 -

benzam dant hr aqui nonyl (- 1') - am no] - 6- phenyl am no- s- triazine. It was
found to be soluble in acetic acid.

39 - [err] Di spersant (B4) Synt hesi s
Exanpl e B5 2, 4-Bis [anthraquinonyl (-1 ) -amno] -6-chloro-s-

triazine (80 parts) was dissolved in 1,600 parts of o- 5

di chl orobenzene, followed by the addition Df4IN N

di met hyl am nopropylam ne in a nolar nmount 3 tines as much as the
triazine derivative. The resultant m xture was subjected to a
reaction at 170[e%&h%hfon 6Ehour§.e B After the reaction m xture was
cool ed, the resul e¥g° &8P na?ter was collected by filtration,

washed wi th | Dispersant B6 of the below-described formula was
obtained by repeating similar procedures as in
Synthesis Example B5 except for the use of 2,4-bis[5-
5 benzamidanthraquinonyl (-1')~amino]-6-chloro-s—-triazine.
The thus-obtained dispersant was found to be soluble in

acetic acid.

_CH,
“\CH,

| ;

NHCH.CH.CH:N

Dispersant (B6) _ //CEQ
. H.NHCOCH.NHCH.CH.CH.N \
CH; - 2
Synthesis Example B7
10 Eighty (80) parts of 2,4,6-tris[anthraquinonyl
(=')-anino]-s-triazine were added at 20°C or lower to a
mixed solution consisting of 150 parts of 98% sulfuric
acid and 200 parts of chlorosulfonic acid. Forty-five

(45) parts of paraformaldehyde were added to the

15 resultant mixture at 30°C or lower, followed by stir-



al cohol and then dried. One hundred (100) parts of the

t hus- obt ai ned yel - | ow powder were dissolved in 15 tines its weight
of 98% concentrated sulfuric acid, followed by the addition of 15

40 parts of parafornmal dehyde and 93 parts of

- 40 - nmonochl or oacet am de. The resultant m xture was sub-

jected to a reaction at 80[err]C for 6 hours. After the reaction, the
reaction mxture was poured into a large = 42 anount of ice water. The
resultant solid matter was 5 collected by filtration and then washed
with water. A portion of the thus-obtained paste was subjected to an
el enment al anal ysi as _a.result tituent r OUpRs were

. 2.0
found to be intro%ﬂﬁgﬂ 5%%mﬂqgfhle?hfhge%%H%anﬁagthwéf Wag: stddred @kt o
20 ti it i oQf ] t i 110 f .
25118 11 et Sl e Ao ok ol A0 BT Sl
bj ted t Qe j s . o [ i
fnl;t!tg(r: \(/avas col | ect?“e1 %%Hat%pgﬁug%%cv%s%eé \f}m%![y Wg}%‘rimrte%lfl tlgdr%g“%%eelrﬁdri ed,

wher eby Di spersantan@p t¥fe HeRu1tad solia ndeter hRd 1TeratHy0Hained.
The di spersant so ob- tai ned was found to be soluble in aCetic acid.

[err] 5 tration and then washed with water. A portion of the
thus-obtained paste was subjected to an elemental anal-
ysis, and as a result, 2.0 substituent groups were
found to be introduced per molecule. The paste was
next poured into 20 times its weight of water, to which

10 80 parts of N,N-dimethylaminopropylamine were added.
The resultant mixture was subjected to a reaction at
70°C for 4 hours. The resultant solid matter was col-
lected by filtration, washed with water and then dried,
whereby Dispersant B7 of thelbelow-described formula

15 was obtained. The thus-obtained dispersant was found

to be soluble in acetic acid.

Dispersant (B7)

| CH,
—{CHzNHCHzCHzCHzN/
cw, 2




- 41 - Synt hesi s Exanpl e B6 Di spersant B6 of the
bel ow descri bed fornula was obt ai ned by repeating simlar procedures

as in Synt hesi s Exanpl e B5 except for the use of 2,
benzani dant hr aqui nonyl (-1") -ani no] - 6- chl oro-s-triazi ne.
t hus- obt ai ned di spersant was found to be soluble in

4-bis[5- 5
The
acetic acid.

[err] D spersant (B6) Synt hesi s Exanpl e B7

10 Ei ghty (80) parts of 2,4, 6-tris[an#Braqui nonyl
(-")-amno]-s-triazine were added at 20C or lower to a

m xed sol ution

consisting of 150 parts of 98%sul furic acid and 200 parts of

Cded to the o C'Synfildis Edhp1e Bs

(45) parts of parafornmal dehyde were

Dispersant B8 of the below-described formula was

obtained by conducting similar reactions as in

Synthesis Example B7 except for the use of 2,4-

5 bis[anthraquinonyl(~1')-amino]-6-phenylamino-s-

triazine. It was found to be soluble

Example Bl

N CHs
{CHzNHCHaCHzCH,N/

in acetic acid.

Dispersant (B8)

\\C}L ]1'

Dispersant Bl and PGMAc were added to an acrylic

10 resin (obtained by polymerizing methacrylic acid, butyl

acrylate, styrene and hydroxyethyl acrylate at a molar

ratio of 25/50/15/10; molecular weight: 12,000; solid

content: 30%) as shown below in Table 4. Subsequent to

premixing, the resultant mixture was dispersed -in a

15 horizontal beads mill, whereby a green base color was

obtained.



15 resultant m xture at 30[err]C or |ower, followed by stir-

- 42 - ring for 1 hour. The resultant m xture was stirred at
80[err]C for 6 hours. After the reaction, the reaction m xture was
poured into a | arge amount of ice water, and the resultant solid
matter was collected by fil- 5 tration and then washed with water. A
portion of the t hus- obt ai ned paste was subjected to an el enent al
anal - ysis, and as a result, 2.0 subst##uent groups were f ound
to be introduced per nolecule. The paste was next poured into 20
times its weight of water, to which 10 80 parts of

N, N-d|nethylan1noprg$éﬁﬁn1ne mere added. The resultant m xture was
subjected to a r edet B2-B8 70C for 4 hours. The resultant solid

matter was col - ted b n, mash d w.th t er _and t.hen
dri ed, > wher eby D| s persant: 4?'/" Q{ t% csrp"d"eé(ll\ia RIS 5 Shas
e " LR Bl HrP PRI ,w;sréeqv%se coldrh YfertPldtlfidda

acetic acid. [er
in a similar manner as in Example Bl except for the use

5 of Dispersants B2-BS8.
Example B9
A red base color was obtained by similar proce-
dures as in Example Bl except that the anthraquinonyl
red (P.R. 177) was used instead of the brominated
10 phthalocyanine green. 1Its composition is shown in
Table 4.
Example B10
A yellow base color was obtained by similar pro-
cedures as in Example Bl except that the yellow pig-
15 ment, isoindoline (P.Y. 139), was used instead of the
brominated phthalocyanine green. Its composition is
shown in Table 4.
COﬁparative Example Bl
In accordance with the corresponding composition
20 shown below in Table 4, a green base color was obtained
in a similar manner as in Example Bl except for the use
of BD.
Comparative Example B2
In accordance with the corresponding composition

25 shown below in Table 4, a green base color was obtained



Synt hesi s Exanpl e B8 D spersant B8 of the bel ow described

formul a was obt ai ned by conducting simlar reactions as in

Synt hesi s Exanpl e B7 except for the use of 2, 4- 5

bi s[ ant hr aqui nonyl (-1')-am no] - 6- phenyl am no- s- triazine. It was
found to be soluble in acetic acid. [err] Exanpl e Bl
D spersant Bl and PGVAc were added to an acrylic 10 resin (obtained by
pol ymeri zi ng methacrylic acid, butyl -aébytate, styrene and

hydr oxyet hyl acrylate at a nol ar rati o of 25/50/15/10; nol ecul ar_
~weight: 12,000; solid content: 30% as shown below in Table 4.
Subsequent to . prem xing, the resultant m xture was dispersed.in a 15
horizontal beads mf 3 Sy DAYk RH e XA &Y exceptg h etf use

of ¥D.

Comparative Example B3
In accordance with the corresponding composition
5 shown below in Table 4, a green base color was obtained

in a similar manner as in Example Bl except for the use

of fD.
Table 4
Compositions of Examples B1-Bl0
and Comparative Examples B1-B3
Example B
1 2 3 4 5 6 7 8 9 10
Hue G G G G G G G G R Y
P.G. 36 20| 20| 20| 20f 20| 20| 20} 20) - -
P.R. 177 - - - - - - - - 20| -
P.Y. 139 - - - - - - - - - 20
Dispersant B 2 2 2 2 2 2 2 2 2 2
BD - - - - - - - - - -
YD -l - -1 =-=-]=-|=-1-|-1-
Acrylic resin 50| 50| 50| 50| 50| 50( 50| 50| 50| 50
PGMAC 28| 28| 28| 28| 28] 28| 28] 28| 28| 28
Total 100/100}100{100}100|100|2100}{100|100|100




- 44 - Exanpl es B2- B8 I n accordance with the

correspondi ng conpositions shown below in Table 4, green base
col ors were obtained in a simlar nmanner as in Exanple Bl except
for the use 5 of Di spersants B2-B8. Exanpl e B9 A
red base col or was obtained by sim|lar proce- dures as in Exanple
Bl except that the anthraqui nonyl red (P.R 177) was used instead
of the brom nated 10 pht hal ocyani ne greefé -lts conposition is shown in
Tabl e 4. Exanpl e B10 A yel | ow base col or was obt ai ned
by simlar pro- cedures as in Exanple Bl except that the yell ow
pig- 15 ment, isoindoline (P.Y. 139), was used instead of the
brom nat ed pht hal gcyani ne green. I%§ [o10) sitilon is shown in Tabl e
4. Conpar ati ve Exanpl e Bl |FomParativel |, accordance with the
correspondi ng conposition 20 sﬁ&ﬁ?ﬂ%ﬁ(ﬁNi n Table 4, a green base
col or was obt ai ned in a simj rdﬂdngpr as in Exanple Bl except for
t he use of L BD. Co i xanpl e B2 In
accordance with the g responding |c ot tlign | 25 shown bel ow i n Tabl e
4, a green base cQ |

P.G. 36 : 20| -~ -

P.R. 177 - 20| -

P.Y. 139 - - 20

Dispersant A - - -

BD 2 - -

YD - 2 2

Acrylic resin 50| 50| 50

PGMAC 28| 28| 28

Total 100|100}100

Example Bl1l
The base colors of Examples B1-B10 and Compara-

tive Examples B1-B3 were coated on glass substrates by
a spinner, respectively. After drying, the maximum

5 transmittance and maximum absorption wavelength of each
coating were measured. Further, the base colors were
stored at room temperature for one month, and their
viscosity changes were measured.. The results are shown
in Table 5. Concerning the maximum transmittance of

10 each of the red color and yellow color, the value shown



- 45 - in a simlar manner as in Exanple B7 except for the use

of YD. - Conpar ati ve Exanple B3 In accordance with the
correspondi ng conposition 5 shown below in Table 4, a green base col or
was obt ai ned in a simlar manner as in Exanple Bl except for the use
of YD. ' Tabl e 4 _
Composi tions of Exanpl es Bl-B10 and Conparative Exanpl es
B1- B3 = #Xanple B
1 2 3 4 5 6 7 8 9 10 Hue : G G G
G G G G G R Y P.G 36 20 20 20 20 20 20.

- - - - - - - - 0 -
I%OY 2839' in tHe I_%ab]].?e7 is the half of its trapsmittance Iﬂtsﬁ’ersgnt B
2 2 2 2 Z2yaveleniyth %fYS?so rfm. &b
- - Acrylic resin 50 50 50 50 50 50 50 50 50 50
PGVAC 28 28 28 28 28 28 28 28 28 28 Tot al

100 100 100 100 100 100 100 100 100 100 Table 5

Light Transmission Characteristics and Storage Stability
of Examples B1-B10 and Comparative Examples B1-B3

Example B
1 2 3 4 5 6 7
Hue . G G G G G G G
Maximum absorption | 5., 540| s540| 538| 542 538| 537
wavelength, nm |
Maximum trans-
mittance, Py 91.0(91.5]90.9(92.3(91.6[/93.0/92.1
Viscosity| Initial 29 32 27 35 25 31 40
cp One month
later 39 38 35 40 29 40 54
Comparative
Example B
Example B
8 9 10 1 2 3
Hue G R b'4 G R Y
Maximum absorption
wavelength, nm 536| 596 520| 530| 597| 524
Maximum trans- 93.2147.1|45.8(92.8]46.6|46.0
mittance, % ) : : : R S
Initial 38 29 35 61 89 62
Viscosity
cp o?:tggnth 51 | 35 | 41 | 83 [103 |19a




- 46 - Conmparative Exanpl e

B 1 2 3 Hue G R Y

P.G 36 20 - - P.R 177 - 20 - P.Y. 139
- - 20 D spersant A - - - BD 2 -

- YD - 2 2 Acrylic resin 50 50 50
PGVAC 28 28 28 Tot al 100 100 100

Exanpl e Bl1 The base col ors of ~E4&8npl es B1-B10 and Conpar a-
tive Exanpl es Bl1-B3 were coated on gl ass substrates by a spi nner,
respectively. After drying, the maxi mum 5 transm ttance and maxi num
absorption wavel ength of each ...coating were neasured. Further, the
base col ors were LFRared Widdint RS CHRE RintGPmRaTRYINS

Concerni ng-t e AT b Cie GG Pats ke aPbanad L Srim ey
yellomlcolqr, truaﬁ%uégaﬁgygwkhlfted toward a longer wavelength side in
maximum transmission waQélength, were lower in vis-

5 cosity, and had smaller viscosity increases after
stored for one month. Compared with the red base color
of Comparative Example B2 and the yellow base color of
Comparative Example B3, respectively, the red base
color of Example B9 and the yellow base color of Exam-

10 ples B10 were significantly lower in viscosity both in-
itially and one month later, although there was no sub-
stantial difference in hue.

Example Bl2
For the production of an RGB color filter,

15 photosensitive R, G and B pigment dispersions were ob-
tained in accordance with the corresponding composi-
tions shown below in Table 6. The blue base color was
prepared by using Cyanine Blue P.B. 15:6 and a
commercially-available derivative of phthalocyanine

20 blue in place of the cyanine green in Comparative Exam~

ple Bl.



- 47 - in the table is the half of its transmttance at a wavel ength of

650 nm Table 5 Light Transm ssion .
Characteristics and Storage Stability of Exanpl es B1-B10 and Conparative
Exanpl es Bl1-B3 Exanpl e B
1 2 3 4 5 6 7 Hue G G G G G
G G Maxi mum absorption 541 540 540 538 542 538 537 wavelength,
nm  Maxi mum trans- 91.0 91.5 90.9 92.3 92.6 93.0 92.1 mttance, %
Viscosity Initial 29 32 27 35 25 31 40 cp one nonth
39 38 35 40 29 40 54 | at er
Conparative Exanple B
Exgprrpl e B 8 9 ‘Bable 1% 2 3 Hue30 o7
G R Y G R Y M m_ahsaorp 6 59,..520 5
524 wavel ength, nm NhXIﬂUﬂ1§%%§€::Q O P@?§§sfn§?tivf5 8 92.8 46.6
46. 0 - Initial % %ﬁf*ﬁ%ﬁﬂ%lty cp
one nonth 51 35—41..83 103 194
R G B
R base color of Example B7 75 - -
-G base color of Example Bl ' - 85 -
Blue base color - - 100
Acrylic resin 50 50 50
Trimethylolpropane acrylate 10 15 15
2-Hydroxy-2-methylpropiophenone 2 2 2
2,2-Diethoxyacetophenone 1 1 1
PGMAc 37 37 37
Total 200 200 200

.A glass substrate, which had been treated with a
silane coupling agent, was mounted on a spin coater, on
which the above photosensitive R pigment dispersion for
the color filter was spin-coated first at 300 rpm for 5

'5 seconds and then at 1,200 rpm for 5 seconds. The thus-
coated glass substrate was next prebaked at 80°C for 10
minutes. A photomask of a mosaic pattern was brought
into close contact with the prebaked coatlng, followed
by exposure at a light quantity of 100 mJ/cm? under an

10 extra-high pressure mercury vapor lamp. Development



| at er - 48 -

Conpared with the green base col or of Conparative Exanpl e Bl, the
green base col ors obtained i n Exanpl es _ -B1-B8 were shifted toward a
| onger wavel ength side in maxi mum transmni ssi on wavel ength, were

|l ower in vis- 5 cosity, and had smaller viscosity increases after
stored for one nonth. Conpared with the red base col or of .
Conpar ati ve Exanple B2 and the yell ow base -c&0or of Conparati ve
Exanpl e B3, respectively, the red base col or of Exanple B9 and the
yel | ow base col or of Exam 10 pl es B10 were significantly lower in
viscosity both in- (tially and one nonth |ater, although there was
no sub- staﬂ??ayaﬁbf?%rﬂﬁ%% pexfygonducted withpen erolusive de-

For the productio n. . RGB.color filter 15 hot osepsifive R G and B
pi gment dispersiog‘s'gio BFoBRd an exX¢lyglye; Fingkor ﬁB%CV}YﬂEYhéWherebY a

correspondi ng conppss- . | in Table 6. The bl ue ase.
col o was reod aoeRo RrEEaRE W PEHRNG S B Syhasq Gusstfats

commer ci al I y-avail abl e dﬁréﬁééﬁVﬁoQéi@hﬁQ@éQfﬂS?%@Eﬁ Blue ndidfc! Pabtésg Of

t he cyanine green in Conparative Exam
5 were then formed, respectively, from the above-

described photosensitive G and B pigment dispersions
for the color filter by conducting coating and baking
in a similar manner as the above-described methods. so
that the RGB color filter was obtained. The color fil-
10 ter so obtained had excellent spectral curve character-
istics, was excellent in fastness such as light fast-
ness and heat resistance, had excellent properties in
light transmission too, and was equipped with superb

properties as a color filter for use in a liquid crys-

15 tal color display.
Examples Directed to Other Application Fields
Example C1

Ten (10) parts of Dispersant Al were dissolved in
100 parts of an aqueous solution containing 5 parts of
20 glacial acetic acid, and the thus-formed solution was
added to a slurry of a yellow pigment (PY-110) (pigment
content: 100 parts), followed by stirring for 60
minutes. Next, a 10% aqueous solution of sodium
hydroxide was slowly added to adjust the pH of the sys-

25 tem to 8.5. After the resultant solution was stirred



- 49 - Table 6 -
Conposi tions of Photosensitive R, G and B Pi gnent

Di spersi ons R G B
R base col or of Exanple B7 75 - - G base col or of
Exanmpl e Bl - 85 - Bl ue base col or

- - 100 Acrylic resin 50 50 50
Tri met hyl ol propane acryl ate 10 15 15

2- Hydr oxy- 2- et hyl pr opi ophenone 2 _ %1 _ 2

2, 2- Di et hoxyacet ophenone 1 1 PGVAC

37 37 37 Tot al - 200 200 200
A gl ass substrate, which had been treated with a sil ane coupling
agent, was nount edfdan 30 SPiRLESE) &he Fesultant UBLCH WO s col-

phot osensitive R pigment dispersion for the color filter was
spin-coated first ldctad bpntittrdtidn, watrandsdish tAem@t And00nheam f or
5 seconds. The thus- coated gl ass substrate was next prebaked at
80[err]C for 10 groundy rwhexeby\ Xdtpamsk af sumbsss-etEitie] yeklowr ought
into close contact with the prebaked coating, followed by exposure

at a light quantitBAgtenpEorleniwarg abtidinesh 10 extra- hi gh pressure

: vel opnent o )
Tercury vapq{ | anp Deﬁ%e the pigment composition obtained as de-

scribed above was dispersed in a commercial
melamine/alkyd paint by a ball mill (pigment content:
15%), the resultant dispersion was low in viscosity and
showed fluidity practically resembling a Newtonian
10 flow. When a pale yellow paint was prepared by mixing
this yellow paint with a commercially-available
melamine/alkyd white pigment and was then stored for
one week, it remained in a homogeneous state without
color separation. As a comparative example, the yellow
15 pigment (PY-110) which had not been subjected to sur-
face treatment with Dispersant Al was dispersed with
the same composition, the resultant dispersion was high
in viscosity and, when mixed with the white paint into
a mixed paint, the yellow pigment underwent floccula-
20 tion, resulting in occurrence of its separation and
settlement. |
Example C2
Eight (8) parts of Dispersant Al were dissolved
in 100 parts of an aqueous solution containing 5 parts

25 of glacial acetic acid, and the thus-formed solution



- 50 - and washi ng were next conducted with an excl usive de-

vel oper and an exclusive rinse, respectively, whereby a red nosaic
pattern was formed on the gl ass substrate. A green nosaic
pattern and a blue npsaic pattern 5 were then forned, respectively,
fromthe above- descri bed photosensitive G and B pi gnent _

di spersi ons for the color filter by conducting coating and baki ng
in a simlar manner as the above-described net hods. so that the RGB
color filter was obtained. The color fil- -162 - ter so obtained had
excel l ent spectral curve character- i stics, was excellent in
fastness such as |ight fast- ness and heat resistance, had

excel l ent properties in light transm ssjon too, and was equi pped
with superg vag ied it aassgd%\f of 13 | ¥e}Lewpigrenty PYTIRAN crys-
15 tal color display. Ex es Directed to O her plication

Fi el ds Exaﬁ%r%‘xedlt content? YB3 H%‘f%s()m) P ed oy shkreing for
were dissolved in . 0 0 ous solution containing 5
parts of 20 gl ST BHEE icq‘g%)lhtsi', Jan ﬁagd{f%% S Y |%9f§]’vbgg

00 Sar 7 o  LABPRE W oMy (fdd Uo (UATRE e g o P -

aqueous sol usi on cfer®Ogh LBNS. After the resultant solution was stirred
for 30 minutes, the resultént solid matter was col-
lected by filtration, washed, dried at 90°C and then
ground, whereby 105 parts of surface-treated yellow
pigment powder were obtained.

10 The thus-obtained pigment composition was dis-
persed in a commercially-available acrylic lacquer by a
beads mill, whereby a yellow paint having a pigment
content of 13% was prepared. The paint was adjusted in
viscosity with a lacquer thinner and spray-coated on an

15 iron plate, whereby a yellow-colored, coated plate hav-
ing a dry coating thickness of 32 uym was obtained. The
coated plate was excellent in vividness and showed high
gloss. For the sake of comparison, the yellow pigment
(PY-154) which had not been subjected to surface treat-

20 ment with Dispersant A2 was dispersed with the same
composition and, subsequent to an adjustment in vis-
cosity, the resultant dispersion was spray-coated to
prepare a yellow-colored, coated plate. It was not
smooth on the surface of the coating, and was low in

25 ‘gloss.



hydr oxi de was sl owy added to adjust the pH of the sys- 25 temto 8.5.
After the resultant solution was stirred

- 51 - for 30 mnutes, the resultant solid matter was col -
lected by filtration, washed, dried at 90[err]C and then ground,
whereby 108 parts of surface-treated yell ow pi gnent powder were
obt ai ned. 5 When t he pignent conposition obtained as de-

scri bed above was di spersed in a comerci al nel am ne/ al kyd paint by
a ball mlIl (pignent content: 1599, the resultant dispersion was
|l ow in viscosity and showed fluidityspractically resenbling a

Newt oni an 10 flow Wen a pale yellow paint was prepared by m xing
this yellow paint with a commercially-avail abl e nel am ne/ al kyd
white pignment and was then stored for one week, it remained in a
honbgeneous state Exampig C3 col or separation. As a conparative

exanple, the yellow 15 ment, (P 10) which had not been subjected to
sur - face treat r@rﬁlp%ﬁq? ritp}f%‘ﬁ’rfg 94 %%a]dl@r%?% %rttHant of

Vi scoel ty and, wher%i ven Byerdl mf R ARSI a5 in qunthegrs o
the yel |l ow pi gmente syl es mvegy ﬂéé&f%ﬁ a é):%en pfgln%}lt " &8l Ay Updd ais-

occurrence of its separation and
5 persing the green pigment in the commercially-available

melamine/alkyd paint. Compared with a paint not added
with Dispersant A3, the thus-obtained paint had a some-
what yellowish hue but, when its fluidity was measured,
had low viscosity and showed a flowing behavior close

10 to a Newtonian flow. When Dispersant A3 was mixed with
the commercially-available melamine/alkyd white paint
and the resultant pale green paint was stored at 50°C
for 1 week, the paint with Dispersant A3 added therein
was a homogeneous pale green paint, but in a paint

15 prepared without Dispersant A3, the green pigment and
the white pigment had undergone flocculation and a sub-
stantially clear liquid medium was observed as an upper
layer in an upper part of the paint.

In the above description, the pigment dispersants

20 according to the present invention were described based
on the production examples of the coior filters and the
preparation examples of.the paints as representative
examples. The present invention is however not limited
only to the production of color filters and the prepa-

25 ration paints, but the pigment dispersants according to



settl enent. Exampl e C2 - Ei ght (8) parts of D spersant
Al were dissolved in 100 parts of an aqueous solution containing 5
parts 25 of glacial acetic acid, and the thus-formed sol ution

- 52 - was added to a slurry of a yellow pignment (PY-154)
(pignent content: 100 parts), followed by stirring for 60 m nut es.
Next, a 10% aqueous sol ution of sodium hydr oxi de was sl ow y added
to adjust the pH of the sys- 5 temto_8 After the resultant
solution was stirred for 30 ninutes, £he resultant solid matter was
col - | ected by filtration, washed, drled at 90[err]C and then
ground, whereby 105 parts of surface-treated yell ow pi gnment powder

were obtained. 1Ghe present NEnddWSidPiatd Qi HITE N0 WIRARI T | Orhe./va&éhs-
persed in a comercially-available acrylic |acquer by a beads m |,

wher eby a yel | ow paardanty i figr arddt i@ tpigments Jaheio Alated0 IlScord-
prepared. The paint was adjusted in viscosity with a | acquer

t hi nner and spray-ioozked the gignént dispersardteacdmrding o dileovprrsdanted,
coated pl ate hav- ing a dry coating thickness of 32 [err] mwas

obt ai ned. The inventioneang aksadtsefe|deispensantmoior ararisumed

hi gh 5 pigments which are used in various paints other than

those described above, various printing inks, various
pigment printing agents, synthetic resin coloring

agents, and the like.



gl oss. For the sake of conparison, the yell ow pi gnent (PY-154)

whi ch had not been subjected to surface treat- 20 ment wi th Di spersant
A2 was di spersed with the sane conposition and, subsequent to an
adj ustnment in vis- cosity, the resultant dispersion was
spray-coated to prepare a yell owcol ored, coated plate. It was not
snooth on the surface of the coating, and mas lowin 25 gl oss.
- B3 - Exanpl e C3 é gen pai nt having a total
pi gnent content of 15% was prepared y adding Dispersant A3 in a
pr opor - tion of 8% based on a green pignment (PG 7) upon dis- 5
persing the green pignent in the comrercially-avail able
mel am ne/ al kyd paigiarMgpared with a paint not added W th
Di spersant A3, the thus-obtained paint had a sone- what yel |l owi sh
hue but, whemits fluidity waspigmait lispersant heshrauentias asy tthangbl -
showed a fl owi ng behavi or close 10 to a Newmtonian flow. \Wen
D spersant A2 was lowiady Widimula (1) £ he comrerci al | y-avail abl e
mel am ne/ al kyd white paint and the resultant pal e green paint was
stored at 50[err]C ®r ae the paint with Dypersant A3 added
t herein was a honpge eous pale green paint, but i|n a paint

—— @),

3 0] NH—KN \I—Y Q)
Y|

— »
4 wherein X represents a hydrogen atom or an acylamino

5 group; Y represents an anthraquinonylamino group having
6 a hydrogen atom or an acylamino group at the 5-position
7 thereof, a phenylamino group or a phenoxy group; 2

8 represents an anthraquinonylamino group having a

9 hydrogen atom or an acylamino group at the 5-position
10 thereof,'a phenylamino group, a phenoxy group or a Coo
11 30 aliphatic, alicyclic or heterocalicyclic amine reac-
12 tion residual group having at least one amino group; G
13 represents a reaction residual gfoup_of at least one

14 compound selected from C,_5 aliphatic, alicyclic and
15 heteroalicyclic hydrocarbons each of which has at least
16 one amino group; n is an integer of from 0 to 3; and

17 when N stands for 0, Z represents a reaction residual

* [ L M S %



15 prepared w thout Dispersant A3, the green pignent and t he

whi te pignent had undergone floccul ati on and a sub- stantially clear
| i qui d nedi um was observed as an upper | ayer in an upper part of the
pai nt . In the above description, the pignent dispersants 20
according to the present invention were described based on the
producti on exanples of the color filters and the preparation
exanpl es of the paints as representative _ gg _exanples. The present

i nvention is however not limted only to the production of color
filters and the prepa- 25 ration paints, but the pignment dispersants
according to - 54 - t he
present invedb8i on greupsef ua,C o, cabiphetias dibcyclic opefiseats~for
various pignments known to date. Accord- i ngly, the pignment

di spersants &8cor ddhicyclitiepptyarinme having rventéast atwo adsinosgfolpas

di spersants for various 5 pi gments which are used in various paints
other than 1  those descrkbeiomentdispersart meeerding ks, clainolis

pi gment prlntlng agents, Xnthetlc resin, col oring agents, and the
li ke. erein 1s 0, and Z is a group represented by:

rl
/
3 =NH—(~CHy 33 N
\ 2
R
4. wherein R! and R2 each independently represents a sub-
5 stituted or unsubstituted alkyl or cycloalkyl group or

6 Rl ana R2, together with the adjacent nitrdgen atom,

7 may form a heteroring optionally containing one or more
8 nitrogen, oxygen or sulfur atoms, and m stands for an
9 integer of from 2 to 30.
1 3. A pigment dispersant according to claim 1,
2 wherein n is an integer of from 1 to 3, and Z is a
3 group represented by:
: 2l
4 -cHZNHCOCHzNH—f-CH2+ﬁrN/ or
R2
Rl
5 ~CHoNH——~CHo35 N
R2
6 wherein Rl and R? each independently represents a sub-

7 stituted or unsubstituted alkyl or cycloalkyl group or

8 Rl and RZ?, together with the adjacent nitrogen atom,

* ¢ L M s *



- 55 - CLAIMS: 1 1. A pignent dispersant represented by
the fol- 2 low ng formula (1): [err] 4 wherein X
represents a hydrogen atomor an acylamno 5 group; Y represents an

ant hr aqui nonyl am no group having 6 a hydrogen atom or an acyl am no group
at the 5-position 7 t hereof, a phenyl am no group or a phenoxy group; Z
8 represents an ant hraqui nonyl am no group having a 9 hydrogen at om or
an acylamno group at the 5-position 10 _tgeregof, a phenylam no group, a
phenoxy group or a CJerr]- 11 aliphatic, alicyclic or heteroalicyclic
am ne reac- 12 tion residual group having at | east one am no group; G
13 represents a reaction residual group of at |east one 14 conmpound
sel ected frora (] emdy adihal itetertdrtity idhtatthally cditidfidd ©OHd idr more
hydr ocar bons each of which has at least 16 one amino group; n is an

i nteger of fl®m 0 nidkraygeamd oxygen whresul ftrmrdtonsgr adhd % SHATREEL B an

reaction residual |
11 integer of from 2 to 30.

1 4. A pigment dispersion composed of a pigment, a
2 dispersant, a film-forming resin and a liquid medium,

3 wherein said pigment is a green pigment, red pigment or
4 yellbw pigment, and said dispersant is the dispersant

5 defined in claim 1.

1 5. A pigment dispersion according to claim 4,

2 wherein said pigment dispersant is contained in a pro-

3 portion of 0.5 to 50 parts by weight per 100 parts by
4 weight of said pigment.

1 6. A pigment dispersion according to claim 4,
2 wherein said green piément is C.I. Pigment Green 36,

3 and said red pigment is C.I. Pigment Red 177.

1 7. A pigment dispersion according to claim 4,

2 wherein said film-forming resin comprises a photosensi-
3 tive resin.

1 8. A pigment dispersion accérding to claim 7,

2 wherein said photosensitive resin comprises an acrylic
3 resin containing free carboxylic groups in a molecule

4 thereof.

1 9. A pigment dispersion according to claim 4,
2 which is useful for the production of a color filter.
3 10. A process for producing a color filter, said

L



- 56 - 18 group of a (Jerr] aliphatic, alicyclic or hetero- 19

alicyclic polyam ne having at | east two amno groups. 1 2. A
pi gnent di spersant according to claiml1, 2 wherein nis 0, and Zis a
group represented by: [err] 4 wherein Rerr] and R err] each

i ndependently represents a sub- 5 stituted or unsubstituted al kyl or
cycl oal kyl group or 6 Rlerr] and R err], together with the adjacent
nitrogen atom 7 may forma heteroring gpg%ogally cont ai ni ng one or nore
8 nitrogen, oxygen or sulfur atons, and mstands for an 9 i nt eger of
from2 to 30. 1 3. A pignment dispersant according to claim1, 2
wherein nis an integer of froml1l to 3, and Zis a 3 group represented
by: [err] 4 process iMeangiingReegtep TR fRIrii riRA&h do1@aP §adeidy Yon
represents a sub- 7 stituted or unsubstituted al kyl or cycl oal kyl group

or 5 a substrate for said color filter, which comprises
6 forming said color pattern by using the pigment disper-
7 sion defined in claim 4.
1 11. A color filter produced by the process
2 defined in claim 9.
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8 R[err] and Rlerr], together with the adjacent nitrogen atom

- 57 9 may forn1a heteroring optionally containing one or nore 10
nitrogen, oxygen or sulfur atoms, and mstands for an 11 i nteger of from
2to 30. 1 4. A pignent di spersi on conposed of a pignent, a 2

di spersant, a filmformng resin and a liquid nedium 3 wherein said
pignment is a green pignent, red pignent or 4 yel | ow pi gnent, and said

di spersant is the dispersant 5 defined Lngglaim1l. 1 5. A

pi gment di spersion according to claim4, 2 wherein said pignent

di spersant is contained in a pro- 3 portion of 0.5 to 50 parts by wei ght
per 100 parts by 4 wei ght of said pignent. 1 6. A pignent

di spersion according to claim4, 2 whexB$TRA@T'd green pignment is C. |
Pigment Green 36, 3 and said red pignent is C.I. Pignent Red 177. 1

7. A pignent dispersioPizEsdestidds @ ¢igment, dizpensiagrteinepy@isgnted by
filmformng resin conprises a photosensi - 3 tive resin. 1 8.

A pi gment di sper sitde ing tiexivdiam (2) ¢ wherei n sai d photosensitive
resin conprises an acrylic y3 Q§5|n contalnlng free cayboxylic groups in
a nol ecul e :

— @),

NH—(N \I——Y )
“Tl’ ‘

. -

wherein X represents a hydrogen atom or an acylamino

5 group; Y represents a specific aromatic group; 2
represents a specific aromatic group or a Cy_jq
aliphatic, alicyclic or heterocalicyclic amine reaction
residual group having at least one amino group; G
represents a reaction residual group of at least one

10 compound selected from C,_34 aliphatic, alicyclic and
heteroalicyclic hydrocarbons each of which has at least
one amino group; n is an integer of from 0 to 3; and
when N stands for 0, Z represents a reaction residual
group of a C,_30 aliphatic, alicyclig or hetero-

15 alicyclic polyamine having at least two amino groups.
A pigment dispersion making use of the dispersant and a
color filter produced from the pigment dispersion are

also disclosed.
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4 thereaqf. ;1 9. A pignent- di spersion according Il i -
which is useful for the production of a color filter. 3 ﬁEﬁLﬁaﬁﬂEﬁTAsﬁ[ET

process for producing a color filter, said
- 58 - 4 process including a step for formng a col or |pdttlef BAB BIT &
ng_sai d_col or

substrate for said color filter, whichggooprises 6 form
pattern by using the pignent disper- 7 sion defined in glaim4. 1
11. A color filter produced by the process 2 defined i claim9

PIGMENT DISPERSANT, PIGMENT DISPERSION,

AND PIGMENT DISPERSION FOR COLOR FILTER

ABSTRACT
Disclosed is a pigment dispersant represented by

the following formula (1):
— =
X 0

— @)

NH—]/N l Y )
§ bk§1/iﬂ
L J

wherein X represents a hydrogen atom or an acylamino

5 group; Y represents a specific aromatic group; Z
represents a specific aromatic‘group or a Cy_3¢
aliphatic, alicyclic or heterocalicyclic amine reaction
residual group having at least one amino group; G
represents a reaction residual group of at least one

10 compound selected from C2_30 allphatlc, alicyclic and
heteroalicyclic hydrocarbons ‘each of which has at least
one anmino group; n is an integer;of from 0 to 3; and
when N stands for 0, Z representé a reaction residual
group of a C,_343 aliphatic, alicyclic or hetero-

15 alicyclic polyamine having at least two amino groups.

A pigment dispersion making use of the dispersant and a

color filter produced from the pigment dispersion are

also disclosed.



