1 PI GVENT COWPGOSI TI ONS, PRODUCTI ON PROCESS THEREOF, COLORANTS, AND COLORED
ARTI CLES 21 JAN 2004 BACKGROUND OF THE INVENTION 5 a) Field of the
"Invention This invention relates to plgqent conposi tions, a productzi{ofaN 2004
process thereof, colorants and colored articles. More specifically, it is
an object of t he present invention to provide pignment conpositions
conprising, as a principal 10 conponent, pronouncedly reddi sh e-copper

pht hal ocyani ne (hereinafter abbreviated as "the conponent A" or "the

bescr 1 pti on of ¢ Featf . GeBs YRy EReBRicdrold eesil MRk oy ani ne

pignment is 15 especially stable, is excellent in a varlety of fastness,
and has many crystal gﬂ% ORENT B AND: FOSORED SRTLCLESose” known to have
al ready found act ual |ndustr|al use include a-copper phthal ocyani ne
(hereinafter abbreviated as "the conponent A-I" or "the a-fornl), R-copper
pht hal ocyani ne (hereinafter 20 abbreV|ated as "the R-fornf), and the
e-form It is a comon RBREKGROUN B BRNVARNARION applications to

i npart a greenish blue color and the a-formin applications to inpart a
reddish hiueFooldrof Thiee eIntentions, however, enpl oyed when inpartation of
a blue color nore reddi sh than that available fromthe use 25 of the
a-formis requi reths Znvention relates to pigment compositions, a

production process thereof, colorants and colored articles.
More specifically, it is an object of the present invention to
provide pigment compositions comprising, as a principal

10 component, pronouncedly reddish e-copper phthalocyanine
(hereinafter abbreviated as “the component A” or “the e-form”)
and suitable for a variety of coloring applications.
a) Description of the Related Art

Among all pigments, copper phthalocyanine pigment is

15 especially stable, is excellent in a variety of fastness, and
has many crystal forms. Of these crystal forms, those known
to have already found actual industrial use include o-copper
phthalocyanine (hereinafter abbreviated as “the component A-1"
or “the a-form”), B-copper phthalocyanine (hereinafter

20 abbreviated as “the B-form”), and the e-form. It is a common
practice to use the f-form in applications to impart a greenish
blue color and the a-form in applications to impart a reddish
blue color. The e-form is, however, employed when impartation
of a blue color more reddish than that available from the use

25 of the o-form is required.



21 JAN 2004 In a variety of coloring applications, however, there is an
out standi ng demand to inpart a blue color still nore reddish than that
avai l able fromthe use of the s-form Such a pronouncedly reddi sh col or
tone cannot be realized with a single 8 copper phthal ocyani ne pi e N il
general, there is hence no choice other than relying upon use of a mXxture
of copper phthal ocyani ne and a pignent nore reddi sh than copper

pht hal ocyani ne. M xing of two or nore pignments, however, leads to a
reduction in tone when they are mxed in the formof powders 10 or

col orants and arlm thearilstd.o fThrelefrdre; appéicakdvnseneoweveppttzhewsl iiss
unavoi dably acconpanied with reductions in saturation and vividness and

al so W th z dagkeasding dénanantd ti t M udcoilew §0ilbasare reddisse
probl ens, attenpts have 15 been nmade to mix two or nore pignents in the

course of ¢HEONAIHAOE Figh SaisTe t PAbmt PRe! 858 LENGhEI GUBBLMIM XSl ghows a
behavior simlar to a single pignent. Such attenpts include, for exanple,

dry o i ndidigelu N BLAGY BRI 01 PE QR A BRAINRT s ALOVRRN 4 Bifigde

pi gnent mxture. e plcgrrent 20 m xture obtai ned by this  “nmethod,

for 1osserombenerniireleadis s B Gackl bepetil ek A8 1T
oroposed CRUIRIARSS S rht e aebrE Byt ull §r rhbPHEE " 7heBrBREn
mxture Ot[)) 6tl:lhr.]ae}.doc3y<'slnine and a pigment more reddish than copper
phthalocyanine. Mixing of two or more pigments, however, leads
to a reduction in tone when they are mixed in the form of powders
10 or colorants and are then used. Therefore, the color tone so
| obtained is unavoidably accompanied with reductions in
saturation and vividness and also with a decrease in
transmittance.
With a view to lessening these problems, attempts have
15 been made to mix two or more pigments in the course of
conditioning such that the resulting pigment mixture shows a
behavior similar to a single pigment. Such attempts include,
for example, dry grinding of a phthalocyanine pigment and
another pigment into a pigment mixture. Even with the pigment
20 mixture obtained by this method, however, tinting power and
vividness are still insufficient.
As a method for lessening the above-described drawbacks
of dry grinding and imparting better homogeneity to the

resulting mixed pigment, it has also been proposed to produce

25 a pigment mixture by wet grinding. Thepigment mixture obtained



21 JAN 2004 by this nethod is excellent in both dispersibility and
vividness, but fails to exhibit particularly good properties in heat
resi stance, solvent resistance, |ight fﬁ;tness and meatherabilityZ]dAt&@h

if the processing of pignents is perforfred by grinding as described above
or by another nethod, a pignent m xture which can produce the
above-described still nore reddish blue color cannot be obtained unless
the processing forns only the -crystal form which shows a blue tone with
a 10 reddish- as .the crystal formof the Erocessed: copper

urpl e tinge, [ .
pht hal ocydH Eglﬁi%ﬂc{]% exqsddentol BRAR A1 $PeLs HPEb kRGN YoVEIRRECopper
a pht hal ocyani ne pi gnent and anot her Eignent into a p%gnent_conposition by
di ssol vi nPul Heh I &l exhikihpar bhaui AEAY cH08RNBreRERT E6Scdphedtpit at e
15 in water. However, the copper phthal ocyanine pigment in the pigment
conposi ti diesdRtaAnre Bolvent presesbanas, allightefastnansfanded into the
a-form so that the color tone of the copper phthal ocyanine pignent itself
as a col oweddenap iniortey gr eeni sh than the -form This process, therefore,
cannot provide a 20 pignent which produces the above-described still nore
reddish blue c@Evan iSUMYER fdcddi nNYERIP (indnt obj echepfothedpbgsent
invention is, therefore, to 25 elimnate the above-described drawbacks of
the converjrdierfin@rds ZesAN ZdW4adove or by another method, a pigment
mixture which can produce the above-described still more
reddish blue color cannot be obtained unless the processing
forms only the g-crystal form, which shows a blue tone with a
10 reddish-purple tinge, as the crystal form of the processed.
copper phthalocyanine pigment as a base colorant.
It is also known to form copper a phthalocyanine pigment
and another pigment into a pigment composition by dissolving
them in sulfuric acid and then causing them to co-precipitate
15 in water. However, the copper phthalocyanine pigment in the
pigment composition obtained by this process has all been
transformed into'the a-form, so that the color tone of the copper
phthalocyanine pigment itself as a color base is more greenish
than the e-form. This process, therefore, cannot provide a

20 pigment which produces the above-described still more reddish

blue color.

SUMMARY OF THE INVENTION
An object of the present invention is, therefore, to

25 eliminate the above-described drawbacks of the conventional art



and to provide a copper phthal ocyani ne pignment conposition conprising a

m xture of the nore reddi sh a-form and another pignent and capabl e dfl JAN 2004
produci ng a vivid reddi sh-blue. color. The present inventors have proceeded
with extensive 5 research to achieve th® above object. As a result, it has
been found that a pignment conposition, which conprises the e-form as a
princi pal conponent and is a nore honbgeneous m xture, can be obtai ned by
transformng the a-forminto the c-formin a pignment mxture of the a-form
and anot her pignment, leading to 10 the conpletion of the present

i nvent i on.anthdcalpovweridds o | deppob) Btthzbochandnei pigdehy chvppséséon

I nvention to be described hereinafter. Described specifically, the present
I nvent i on compriddsiga inginetind re anpotstié | mor € onpdd $sge - Sowmt agdound thegnent

m xture of the follow ng conponents (A) 15 and (B) : (A) -copper

pht hal ocy giighen taathd %)ag%‘bﬂee@ﬂ peBduRiigReat viehiackeddt sArbaugr eslor .
consisting of condensed polycyclic pignents and azo pignents; wherein a

wei ght ratio of thize HIRANRENHn*keNtds Hifre J0r SCERPEN1 €1B) ek BeASOVE. 1 O
100: 50. A first process according to the present invention for the

2 O0UELL O%SEahh DROIERLCOIES BLuth SOTRELSe L re AR PO ey,
100:0.1 t%o%%%f%%aknaapqg%b%kogg&bgsi%§o%9l%ﬁg%h éoﬁﬁrléQSZQRé e-form
as a principal component and is a more homogeneous mixture, can
be obtained by transforming the a-form into the g-form in a
pigment mixture of the o-form and another pigment, leading to
10 the completion of the present invention.

The above-described object can be achieved by the present
invention to be described hereinafter. Describedspecifically,
the present invention provides a pigment composition comprising
a wet-ground pigment mixture of the following components (A)

156 and (B):

(A) e-copper phthalocyanine, and

{(B) at least one pigment selected from a group consisting
of condensed polycyclic pigments and azo pigments;

wherein a weight ratio of the component (A) to the

20 component (B) is 100:0.1 to 100:50.

A first process according to the present invention for
the production of the pigment composition comprises wet-
grinding (A-1) oa-copper phthalocyanine and the component (B)
at a weight ratio of from 100:0.1 to 100:50 in a non-aromatic

25 solvent.



A second process according to the present invention for the production of
t he pi gnent conposition conprises dry- grinding the conponents (A-1) and
(B) at a weight ratio. of from 100:0.1 to 100:50 to obtain a dry-gl¢anZM4
pi gnent m xture; and 5 then met-grindiné the dry-ground pignment mxture in
a non- aromatic solvent. A third process according to the present invention
for the production of the pignment conposition conprises adding (A-2)
copper phthal ocyani ne of any crystal formand the 10 conponent (B) at a

wei ght ratio of from100:0.1 to 100:50 into an at |east 60 w. % aqueous
sol ution of sul fusiesoas progessi Agcorhangetal thatpregeniusi nvgrituidr oot d
solution into water to have the conponent (A-2) transformed in crystal

f orm i nt o tthee produrtm ouodf thia¢ pigngnentcompasitéonf cohprdisesonay- (A- 1)
and the 15 conponent (B) is obtained; and then wet-grinding the thus-

obt ai ned pirdnelingntkeucompbnehescompDnemd (B 23t andelilphit eooponenNttx(dy in a
non-aromatic solvent. In all applications, for exanple, in coloring

pl astics, 100ai0Nt1S toP1bOLiSAItbNKBtatfX4 idBy-RitdUnd$ Affdt S midGure; and
el ectrophot ographic toners, color filters, 1nk-jet inks, heat transfer

i nks and then Web- driigdi B e C@P?ﬂ%k&ﬁﬁ& ?%&ﬂ%ﬂi:”ﬂixﬁ:ﬁrbhﬁnp%e%%?lt

i nvention is useful” as a col orant roved eat resistance, solvent

resistanc%TJﬂéﬁycf and weat herability while producing a color tone
nore pronouncedly 5 reddi sh than conventional copper phthal ocyanine

pignents 2 | JAN %QQ%dﬁprocess according to the present invention for
the production of the pigment composition comprises adding
(A-2) copper phthalocyanine of any crystal form and the

10 component (B) at a weight ratio of from 100:0.1 to 100:50 into
an at least 60 wt.% aqueous solution of sulfuric acid; pouring
the resultant aqueous sulfuric acid solution into water to have
the component (A-2) transformed in crystal form intc the o-
form such that a pigment mixture of the component (A-1) and the

15 component (B) is obtained; and then wet-grinding the thus-
obtained pigment mixture of the component (A-2} and the
component (B) in a non-aromatic solvent.

In all applications, for example, in coloring plastics,
paints, printing inks, textile printing agents,

20 electrophotographic toners, color filters, ink-jet inks, heat
transfer inks and the like, the pigment composition according
to the present invention is useful as a colorant improved in
heat resistance, solvent resistance, light fastness and
weatherability while producing a color tone more pronouncedly

25 reddish than conventional copper phthalocyanine pigments



W t hout causing reductions in saturation and vividness and a decrease in
transmttance. BRI EF DESCRI PTION OF THE DRAWNG FIG 1 is a diagragusﬂﬁﬁﬁﬁg
spectral transmttance curves of prebaked filns obtained from bas

of Exanple 16 and Conparative Exanpl es®4 and 5. DETAI LED DESCRI PTI ON OF
THE 1 NVENTI ON 10 AND PREFERRED EMBCDI MENTS The present invention wll

herei nafter be described in further detail based on preferred enbodi nents.
The pignment conposition according to the present invention contains the
conponent (A) (c form and the conponent 15 (B) (a pignent other than the
conponent Withqut causting gedictHans itheatiurat ion @md Fiyiedesseangcor di ng
to the present invention for the production of the pignment conposition are
each chadestredssedn tadremitntanae xed system of the conponent (A-1)
(a-form or the conponent (A-2) (copper phthal ocyanine of any 20 crystal
form and the conmponent (B) , the conmponent A-1 or the conponent A-2 is
transforned in crystal forntlnto the conponent A. Firstly, a description

wi |l be nmade about the BRUEY , : D AWIR up the pignment
conposi tion according to 25 the present i nvention. The conponent (A) itself

is krppwn to 7 2F15AN 2@04 dingyriPkhewi hies SOFPOAE i arBim iWtiaGit-d supiysed Wi th

the conponent (A) is at |east one pignment selected from condensed
pol ycycli &f prebaked films obtained from base colors of Example 16 and

Comparative Examples 4 and 5.

DETAILED DESCRIPTION OF THE INVENTION
10 AND PREFERRED EMBODIMENTS
The present invention will hereinafter be described in
further detail based on preferred embodiments.
The pigment composition according to the present
invention contains the component (A) (¢-form) and the component
15 (B) [apigment other than the component (A)]. On the other hand,
the first to third processes according to the present invention
for the production of the pigment composition are each
characterized in that in a mixed system of the component (A-1)
(ax-form) or the component (A-2) (copper phthalocyanine of any
20 crystal form} and the component (B}, the component A-1 or the
component A-2 is transformed in crystal form into the component
A.
Firstly, a description will be made about the individual
components which make up the pigment composition according to

25 the present invention. The component (A) itself is known to



pi gments and azo pignents. Illustrative of the condensed polycyclic

pi gnents are peryl ene pignents, perynone pignments, 5 quinacridone pignents,
di oxazi ne pignments, diketopyrrol o- pyrrgle pi gnent's, ant hraqui none 71 2004
pi gments, qui nopht hal one pignments, indigo pignents, thioindigo pignegeg,
met hi ne pignents, azonethine pignents, netal conplex pignents, and
derivatives thereof. On the other hand, illustrative of the 10 azo pignents
are insoluble azo pignents, polyazo pignments, and derivatives thereof.

Anong these, preferred are pignents _having a royal purple, purple, reddish
burple, dadis PURLEE - eBhe GmSONESTie (Barth isdt & pati 464 L5 Petie cogpgrient
pigments having a color tone of a royal purple color inclining toward bl ue
to a 15 pd¥phée 2bllgast seiedphomeny, S@h@cgedrﬁr%rqmqnﬁ@ﬁ prdyssicliteans
those containing, on the above-described individual pignments, one to
several sudgmenfentangt ags suaherts ni tilolugtogsi vore frekye ceedendady or
tertiary am nes, sulfonic groups or salts thereof, 20 phthalim donethyl

groups, cadigopiEnga pidoeettisy b rgrpepg] enaqtihgne g oups hmdne ppomesrhs,,

secondary or tertiary am no groups, carbonyl nethyl groups, sulfonam do
groupss,  Spulifraanidine mipse ey, Ngiexa obny, pSgeentar ydoketepliraiog oam no
groups, phenylacetyl groups, and/or carboxyl groups or salts 25 thereof.

Among t hegfsrrivief in&q@ﬁrﬁf@, P otRRd qeeRbNat hpYgReBt 2] 4AMn3RA4NHAAVINGY a royal
purple, purple, reddish purple, deep red or red color tone, and
parti cul adiyrdrRfEr rigth A& Pi et s deFh Y1 Ay €50 pigments, methine
pigments, azomethine pigments, metal complex pigments, and
derivatives thereof. On the other hand, illustrative of the
10 azo pigments are insoluble azo pigments, polyazo pigments, and
derivatives thereof. Among these, preferred are pigments
having a royal purple, purple, reddish purple, deep red or red
color tone, and particularly preferred are pigments having a
color tone of a royal purple color inclining toward blue to a
15 purple color.

Incidentally, the term “derivatives thereof” means those
containing, on the above-described individual pigments, one to
several substituent groups such as nitro groups, primary,
seco'ndary or tertiary amines, sulfonic groups or salts thereof,

20 phthalimidomethyl groups, carboxybenzamidomethyl groups,
methyl groups having primary, secondary or tertiary amino
groups, carbonylmethyl groups, sulfonamido groups,
sulfonamido groups having primary, secondary or tertiary amino
groups, phenylacetyl groups, and/or carboxyl groups or salts

25 thereof. Among these, preferred are pigment derivatives



having a color tone of a royal purple color inclining toward blue to a
purple color. 5 The pignment conposition according to the present invention

conprises the conponent (A) and the cogBonent (B) as essenti al conz?ggﬁaﬁn
u

and may preferably contain, as the conponent(C), at |east one conp
selected fromthe group consisting of (G 1) copper phthal ocyanine
derivatives each of 10 which contains one or nore substituents on a benzene
ring thereof and (C 2) conpounds each of which is available from an
aromati c i socyanate conpound.and an aliphatic, primary or secondary am ne
cont ai ni n'@HiNEAstOyAd RBERBREarELER L erigddish Rhirpd egr 48RP 184|197 ¥ ati ve
of the conponents (C 1) are copper phthal ocyani ne derivatives each of

whi ch contGsiley; tangened@artiimnlany peeferaes asepsiidnandhdegiyasd vasch as
nitro groups, primry, secondary or tertiary am nes, sulfonic groups or
salts thémading phtdrdldmitdoretiyla gogads pucgildleoxyphbemz ancddmanigy It oG rgr oups,
nmet hyl groups having prinmary, secondary or tertiary am no groups,

car bonyl metllned tgy Uy rsie fasipet do groups, sul fonam do groups havi ng
primary, secondary or tertiary am no groups, phenylacetyl groups, and/or

carbaxyl groups @hes@ilgmenitheic®fos ikhese Ldefd Mty aso have peegensed for
many years to 25 inprove rheol ogical properties, such as viscosity and fl ow

21 JAN 20Q4,v@ it iRRE CohpMiaR sCORBEE MBS ASh LCHAN AR PhEMESHpdibedt SEArgd i N
paint, ink or like vehicles, and also stability in Iqu|J)
essential components, and may preferably contain, as the
component (C), at least one compound selected from the group
consisting of (C-1}) copper phthalocyanine derivatives each of

10 which contains one or more substituents on a benzene ring
thereof and {C-2} compounds each of which is available from an
aromatic isocyanate compound and an aliphatic, primary or
secondary amine containing at least one secondary or tertiary
amino group.

15 Illustrative of the components (C-1) are copper
phthalocyanine derivatives each of which contains, a benzene
ring, one to several substituent groups such as nitro groups,
primary, secondaryor tertiary amines, sulfonic groups or salts
thereof, phthalimidomethyl groups, carboxybenzamidomethyl

20 groups, methyl groups having primary, secondary or tertiary
amino groups, carbonylmethyl groups, sulfonamido groups,
sul fonamido groups having primary, secondary or tertiary amino
groups, phenylacetyl groups, and/or carboxyl groups or salts

thereof. These derivatives have been used for many years to

25 improve rheological properties, such as viscosity and flow



colorants, such as anitflooding property of the pignment and
antiflocculation property of the dispersed pigment particles. 5 Thesje| JAN 200
conventionally known derivatives are all, usable in the present invention.
Particularly preferred exanples of thesé conponents (C-1) are represented
by the followng formula (A) : 10 (A) 15 11-1 | N..... Cu.... NNC" -1I1
C C wherein Ris a hydrogen atomor a desired substituent, and n stands

for 1 to 2. The desired substituent nmay preferably be a halogen atom 20

The conponent C-2), ar 0 nd [ t-ground with
The comportoqntd uhdh rGaPPer, ARcBaBoaRnel Rigpelly o5 A SeERISEA ( A
(JP 2-54868 B) Such conventlonall y- known conpounds .are all usable,

|1l ustrat iRALAF kMg RBnpbkenrsh EGQQ?raﬁédtﬁé§@ SraPiadity gy ﬂééBP#hg an
25 aliphatic, primary or secondary am ne having at |east one 21 ) AN 2904 10
secondary esrlazant sy ySa@h nas geoiprloedéngaprapextyl Rf &hen@igment and
N, N- - di al kyl al kyl enedi am ne, pol yal kyl enepol yam ne, sperm ne or spern1d|ne
- as a secovd fHmamnlat bom mifesociawdt Eheotpopadsedntiamedt pantdadiesng, at
aratioof 1 nole to 2 noles, a first

5 These conventionally known derivatives are all usable in the

present invention. Particularly preferred examples of these

components {C-1)} are represented by the following formula (A):

rd R s
(A)
10
N—C  C—N
R I N R
C : C 0
; R
..... CuN/ &
: N
G N
| N_ | —] FLN
N=C" “C== g n
15 ~ 7
R
wherein R is a hydrogen atom or a desired substituent, and n
stands for 1 to 2. The desired substituent may preferably be
a halogen atom.
20 The components (C-2) are known as compounds which, when

wet-ground with the component (A-1), converts the component
(A-1) into the component (A) (JP 2-54868 B). Such
conventionally-known compounds are all usable. Illustrative
of the components (C-2) are those available by reacting an

25 aliphatic, primary or secondary amine having at least one



5 diam ne, which may contain a secondary or tertiary amno group, Wwth one
or nore aromatic diisocyanates such as phenyl ene diisocyanate, tol ylieilpd 2004
di i socyanate, 4,4'-diphenyl nethane diigpcyanate, tolidine diisocyanate,
xyl yl ene diisocyanate, 1,5-napthhal ene diisocyanate and/or
tetramet hyl xyl yl ene 10 dii socyanate. Preferred are those containing at

| east two secondary or tertiary amno groups, and particularly preferred
are those containing three or nore secondary or tertiary am no groups. For

exanple, ¢ e j | bt al.ned t _ f_ t:he
abO\r/rE-descér)l %@%ﬁs%%%%%ggtg%%gﬁgs&%% %“‘Car%%? él{fgll %gq((@rﬁr&n%ael’kyl)
am ne, an N, | | poal kyl al kyl eneam.ne.or the |lLike at a nolar ratio
of 15 andiicata kTl R Teriged anfhed, BRI BT 18hek T vamiRee, ishatmi s an
N, N-di al kyl al kyl enedi ami ne at a nolar ratio,of 1:2 are especially

ot ef er r ed OPAHATHIAG ~pRE! &SP Ak IS WhFhy AP EH G COMFEBH ar e
represented by the following fornmula (B) 25 (B) R2 R3 _1 WNCONH R$ NHCON- R
NI \ R @h¢red BRESIFLIRI/NACOR RREAR 51 Relrate12 malggw adgsst

5 diamine, which may contain a secondary or tertiary amino group,
with one or more aromatic diisocyanates such as phenylene
diisocyanate, tolylene diisocyanate, 4,4’-diphenylmethane
diisocyanate, tolidine diisocyanate, xylylene diisocyanate,
1, 5~napthhalene diisocyanate and/or tetramethylxylylene

10 diisocyanate. Preferred are those containing at least two
secondary or tertiary amino groups, and particularly preferred
are those containing three or more secondary or tertiary amino
groups. For example, compounds each of which is obtained by
reacting one of the above-described diisocyanate compounds with

15 an N,N-bis({aminoalkyl)amine, an N,N-bis(aminocalkyl}-
alkyleneamine or the like at a molar ratio of 1:2 and then
reacting the reaction product with an N-alkylamine or an
N,N—dialkylalkylenediamine at a molar ratio of 1:2 are
especially preferred. Particularly preferred examples of the

20 components (C-2) are represented by the following formula (B):

2 }
(8) T ? R
RENCONH-R"-NHCON—R--N
g
R'N
| R
RSNCONH-R“—NHCON—R’—N\
RS
25 R? R?



wherein RL to R5 each independently represent a hydrogen atom or a Cl-C4
al kyl group, R6 and R7 each independently represent -NH or a CZ-C6

al kyl ene group which nay contain one or re -NRl- groups, and Rs 11 JAN 2004
represents an arylene group. 5 The pi gmls t conposition according to the
present invention conprises the above-described conponents (A) and
conponent (B) , and the weight ratio of the conponent (A) to the conponent
(B) is 100:0.1 to 100:50, preferably 100:0.1 to 100:20. More preferably,

t he conponent (C- 1), and/or the conponent (C-2) 10 may be additionally

cont ai ned YRe¥RED BmbonBniedel) NReperdentinasrRiesrnt A iyHogeHe aldifhonent
(A) to the conponent (C) is 100:0.1 to 100:30, preferably 100:0.1 to

100: 30, noPR 2 fheferabkyl 1R 5 R'oandoR2®Gach deslerendant M [Mepregerde nade
of the process according 15 to the present invention for the production of
t he pi gnentNHcomposi €i-dh. al kylEnes g rpupd witiichn mayo oesd: dlite apeEnponenttre A- 1)
for use in the process of the present invention can be obtained by

treati ng crile coppers,2GmhtRfarepyasient sbyna acgrneert iquralg y- known net hod
such as wet grinding, for exanple, acid pasting or acid slurrying or dry

grindsng, for exgiwlpigeeht dbhpbBitisAdaBecpaihCibakhel piFekaniton is
| nposed on the production process of the conponent (A-1). 25 Exanples of
the non- aroiedn €i 5@ ¥&mbr e5B50YRE YBBReldedtriANI2@Otponents (A) and
component (B), and the weight ratio of the component (A) to the
component (B) is100:0.1 to 100:50, preferably 100:0.1 to 100:20.
More preferably, the component (C-1) and/or the component {(C-2)
10 may be additionally contained as the component {(C) such that
the weight ratio of the component (A) to the component (C) is
100:0.1 to 100:30, preferably 100:0.1 to 100:30, more
preferably 100:0.5 to 100:20.
A description will next be made of the process according
15 to the present invention for the production of the pigment
composition.
(1) First production process
The component (A-1) for use in the process of the present
invention can be obtained by treating crude copper
20 phthalocyanine by a conventionally-known method such as wet
grinding, for example, acid pasting or acid slurrying or dry
grinding, for example, salt milling, and no particular
limitation is imposed on the production process of the component

(A-1).

25 Examples of the non-aromatic solvent employed upon



grinding the mxture of the conponent (A-1) and the conponent (B-1) can

I ncl ude gl ycerin, ethylene glycol, polyethylene glycol, carbitol ?ﬁgxﬁgmﬁ,
cell osol ve solvents, and ketone solvenys. The crystalline transfo
fromthe conponent 5 (A-1) into the conmponent (A) becones easier as the
aromaticity of the solvent becones stronger. It is, however, necessary to
carefully choose a solvent because, if the aromaticity of the solvent is
excessively strong, the crystalline transformati on becones hardly

trol | able; | £4l ' f the 10 ,(3-f ticularl
brof erred o Bar oty e B LPEEEEE R cEhriatBaty B34 oY BRI et Ryl ene
I . Th - ti I t i, | d i t. 5to 10
Lines by verghl Ca3 MIERUGE BRECESIR” ShbuTEst THEULomRHIREIAEe and t he
conponent &El or t e_tortlal nount additionally including the 15 conponent
(C) if the %ﬁ%bne‘ﬁ?r t‘}O'sSaié’SnﬁéedFe&llPﬁ@&gﬁ Si9d Vearfsuntanst keteone

non-aronmatic. solvent to be used is not limted to the above-described

amount . ThEChYeRbFti die it ¥Hied Feispr ci i ares formpokon sfiom tihe component

above-described wet grinding are as descri bed above in the 20 description
of the pi ghtnt) davsohei oampThentr ks froraratd soraish eor gst @the faoromatriand the
conponent (A-1) into the conponent (A) becones easier as the conponent (B)
and the corpdiensol@pnéireecomed strompét er Iir apor hbwaser el médoes i py tthe
conponent (A-1). The above-described transformation in crystal form
however, 2%abetwhep cwesdid Siodwlentabethaseompenent {Bnantcihe comanent
13 21 JAN 2004
solvent is excessively strong, the crystalline transformation
becomes hardly controllable, resulting in occurrence of the
10 B-form. Particularly preferred is polyhydric alcohols having
high viscosity, such as diethylene glycol. The non-aromatic
solvent is generally used in an amount 5 to 10 times by weight
as much as the total amount of the component (A-1) and the
component (B-1) or the total amount additionally including the
15 component (C) if the component (C) is also used, although the
amount of the non-aromatic solvent to be used is not limited
to the above-described amount.
The proportions of the respective components in the
above-described wet grinding are as described above in the
20 description of the pigment composition. The transformation in
crystal form from the component (A-1} into the component (A)
becomes easier as the component (B) and the component (C) are
used in smaller proportions relative to the component (A-1).

The above-described transformation in crystal form, however,

25 becomes more difficult as the component (B) and the component



(C) are used in greater proportions relative to the conponent (A-1). Here,
difficult transformation in crystal formneans that high terrpera';ntlﬁ%N
and/or long tine is needed for the trangformation in crystal for tzppé
ot her hand, easy 5 transformation in crystal form neans that the
transformation can be conpleted at | ow tenperature and/or in a short tine.
However, easy transformation in crystal forminvolves a potential problem
that the transformati on may excessively proceeds and the crystal form may

h f h - h 0-f Th i ness i tal f
Eranaf or matCon 2 ad ERet 8 4851 TE5 BACHTR [0Ge L athn “Pneer GPURORRBN o
preferably Qel bal anced d di ng, on the_anount of the conponent (B) and/or

Ac). tpbh Shtbierhg

t he conponeh ()C). tEMRG TFRPIERIRATIRR A CA¥&tElokosm Beanal |
15 anpunt g&l thil&cg]errponent (A) as a_seed in the above-described conponents
e O3 G

is preferr LarPanatelne ARIRE fbng helre rbnstierded Hari bher yst al
formcan be substantially shortened. The proportion of the conponent (A)
to be usedtiansgerydddorayin prasfsirabl §ormng®nf thwe Othert da2el weady based on
the total anmount 20 of the individual conponents. For the wet grinding,
appar & use§rapsérrAadobedn coystedt foral hpaespthyedthe thensdorgsat hdhng of
pi gnments are all wusable, including, for exanple, ball mlls, beads mlls,
sand || sanvbet coap let eabraitz dutal tempontd uasarth ARerigers shaé bt 26ihainbl i ng
medi um cont ai ned therein, kneaders and attritors. 14 21 JAN 2004
However, easy transformation in crystal form involves a
potential problem that the transformation may excessively
proceeds and the crystal form may change from the a-form to the
10 B-form. The easiness in the crystal form transformation and
thestabilitycﬂfthecrystalform,therefore,shouldpreferably
be balanced depending on the amount of the component {B) and/or
the component (C).
Upon conducting the wet grinding, addition of a small
15 amount of the component (A) as a seed in the above-described
components is preferred because the time required for the
transformation in crystal form can be substantially shortened.
The proportion of the component (A) to be used as the seed may
preferably range from 0.5 to 20 wt.$% based on the total amount
20 of the individual components.
For the wet grinding, apparatuses which have been
conventionally employed in the wet grinding of pigments are all
usable, including, for example, ball mills, beads mills, sand

mills, vertical or horizontal, continuous dispersers with

25 tumbling medium contained therein, kneaders and attritors.



Any grindi ng apparatus can be used, insofar as it permts tenperature
~control and application of strong shear force. Incidentally, inclusion of
the O-formeven in a smallest proportiqmg in a grinding system causéd JAN 2004
pronpt occurrence of 5 crystalline transformation fromthe a-forminto the
nost stable a-form thereby making it difficult to allowthe e-formto
exist stably. Upon wet grinding, it is therefore especially inportant to
avoid mxing of the 3-formirrespective of its anpunt. 10 Upon wet

grinding, Wee %friﬁcﬁ.ﬂdchﬂﬁ%ﬁ@ug Scaﬂpf[b§5§§@&j ainsoﬁngéfé‘fiis{‘g%é‘kﬂl y

however, be Uséd w thout problem or inconveni ence requir to
control thespaellheleeSi4s t%h pi nts in th finisheqﬁgég nt
conposi ti on. %sagl e eeénﬁrcegsl 0 (%T‘ haé%yli%lh(ﬁ“ A4 THEPIRT \rfrvg?’é??sol ubl e
15 inorganic salts kgomn dat e, .,such as %%%%ﬁn1chloride“ sodi um
bi carbonat e and $88tGFFPSGtAr el PFABSHRR @f i giPEmgRYRR din ¢ SBahlBEted at
60 to 18090 mﬁt@.SO t.o 15090 being preferred. (2) Second production
process Fi PEPPPILERE dfmfodeitding SYshfi (USRI RIRNRbRRAEHenoe ¢, | f
added, are drg-ground, and then, the resultant dry- ground mixture is
wet - gPound<F¥S53hoANgr BhaR § EoEmR tipn £ rome thesrfiarad inge Wie optgstadiag and
wet grinding_can achieve the mxing of the individual conponents nore
conpl et el yPTRarm™y theveeby madeingr b gotfifdreylrtotessl lafw the priEsentol ewesti on
in which only 25 wet grinding is conducted, so that the tine required for
the 15 21 9aAP2P04 Upon wet grinding, it is therefore especially
important to avoid mixing of the B-form irrespective of its
amount.
10 Upon wet grinding, use of a grinding aid is not essential.
A grinding aid may, however, be used without problem or
inconvenience if it is required to control the particle size
of the pigments in the finished pigment composition. Usable
examples of the grinding aid can include water-soluble
15 inorganic salts known to date, such as sodium chloride, sodium
bicarbonate and sodium sulfate. The wet grinding is generally
conducted at 60 to 180°C, with 80 to 150C being preferred.
{2) Second production process
Firstly, the components {A-1) and (B} and the component
20 {(C), 1f added, are dry-ground, and then, the resultant dry-
ground mixture is wet-ground in a non-aromatic solvent. The
combined use of dry grinding and wet grinding can achieve the
mixing of the individual components more completely than in the

first production process of the present invention in which only

25 wet grinding is conducted, so that the time required for the



transformation of the conponent (A-1) into the crystal formof the

- conponent (A) can be shortened. Dry grinding is generally used upon
producing a. m xture of the a-formand the O-form by grinding the OZﬂJANﬂm‘
In the 5 present invention, however, the a-formalone is used fromthe
begi nning so that a m xture of the a-formand the 13-formis by no neans
formed. Accordingly, dry grinding no | onger becones a cause for the
occurrence of the Rform and is used as an excellent nethod for

conpletingtE?ﬁ ekl ljine ctransf ornation 10 fromthe component (A-1) into
t he conponén (SX; | %%é'oélhgrft Be qqnponen, ( &ﬁo?‘g]FBnEh%fc?Wé:ago SHeffs (B)
and (O tot e used relatige to hesﬁfnponent (A-1) in the second
product i on “PFoERBRONERL A} A ke ishaukened st production process.
Firstly, these 13 conponents are dry-ground. For the effective
transformati on PRYcYGLRAENG ok $nFentna ey alsfask mpomt BroducRafioamixtuie
preferred to grind all the conponents together in their entirety. As an
al ternativef Fheja-fpsw podsthreBtorondycyringiggi hbeng-byrmusi hy tlel east
portions of the entire portions of the individual 20 conponents to be
enpl ofed. Fhésephnibecrtieoni coowéver exisnploe fothy alsintg ishaswbof opottié on of
t he conponent (A--1) together with portion(s) of the other conponent(s) or
by using optgipoingoms thoft theikngirel dfathe apenantsd The Fn@lbﬁadyglby
components may also be used in other ways. No particular limtation s
i mposed 25noméadres poaferd | on: frdiftgyliy)diyiydyak na9RBOAS Nt SndOr ke At based
16 21 JAN 2004
a cause for the occurrence of the B-form, and is used as an
excellent method for completing the crystalline transformation
10 from the component (A-1) into the component (A) in a shortér
time.
The proportions of the components (B} and (C) to be used
relative to the component (A-1) in the second production process
is the same as in the first production process. Firstly, these
15 components are dry-ground. For the effective transformation
in crystal form from the o-form into the B-form, it is preferred
to grind all the components together in their entirety. As an
alternative, it is also possible to conduct dry grinding by
using at least portions of the entire portions of the individual
20 components to be employed. This can be effected, for example,
by using the whole portion of the component (A~1) together with
portion(s) of the other component {s} or by using only portions
of the individual components. The individual components may

also be used in other ways. No particular limitation is impcsed

25 on the proportions of the individual components to be used based



on their whol e anbunts when portions of the whole portions of the
conponents are used in the dry grinding. The proportion of each conponent
to be used may be in a range of from O.éﬁto 99.9 wt. % preferably I ik B0

to 70 wt. % based on its whol e anount. A grindi ng apparatus enpl oyed for
the dry grinding is the sane grinding apparatus as that used for the wet
grinding in the first process . The dry grinding is generally conducted at
20 to 100C, wth 30 to 7090 being preferred. For the dry grinding, a
conventionall¥hkmomn aratus, for exanple, a ball mll, an 10 oscillating

a
mll or an®&t FPSerQﬁ LRRRNRES Whem RRNL IR @AEhe whelanBostdess: phed
grinding aid can al so be used. The resultant dry-ground m xture i s next
subj ect ed tBewepmpgpepdisngrel used ynatper ergngsindingeasTherproporhéon
conponents has been dry-ground, the dry-ground m xture is wet-ground 15
t oget her whefheapb cemppneng porbeomsed nde monpoeertngdsod fsomvent, ta
non-aromatic solvent simlar to that enployed in the first production
process is9@s8wt . Fheprefegabigifrprcan Hae70 prtagthL£e6d bh exaahbY etdieogae
manner as in the first production process. As in the first production

process, theypihd! Ny b2k BhS @i AAdEEcaStAe S@RY @S Hgaeds TheSs&Re

shorten the tine required for the transformation in crystal formfromthe

a- formingpihBeng-ApPdeatid) abhiKsh psedued # QHeMéd)@%%EHE%gIm 6hePE PAYET T ON

process is different fromthe first 25 or second producti’on process In

that as coppgtepBt Natwe¥ay &inding i5 4L APy conducted at 20 to 1007,
with 30 to 70°C being preferred. For the dry grinding, a
conventionally-known apparatus, for example, a ball mill, an

10 oscillatingmill or an attritor can be used. Upon dry grinding,
the above-described grinding aid can also be used.

The resultant dry-ground mixture is next subjected to wet
grinding. If only a portion of at least one of the components
has been dry-ground, the dry-ground mixture is wet-ground

15 together with the remaining portion of the component. As a
solvent, a non-aromatic solvent similar to that employed in the
first production process is used. The wet grinding can be
practiced in exactly the same manner as in the first production
process. As in the first production process, the s-form may

20 also be added as a seed as needed. This can shorten the time
required for the transformation in crystal form from the o-
form into the g-form.

(3) Third production process
The third production process is different from the first

25 or second production process in that as copper phthalocyanine,



copper phthal ocyani ne the crystal formof which is not specified, in other
wor ds, copper phthal ocyanine of any crystal form (the conponent (A:2).i
used and also in that the (x-formformedias fine particles in the bﬂéé@i@%
of the component (B) and/or the 5 conponent (C) by acid pasting or acid
slurrying in the first stage is used. Wt grinding is conducted in the
second stage. This is equal to the first or second production process. As
t he conponent (A-2), crude copper phthal ocyani ne can usually be enpl oyed

i rrespecti veomber bﬁtﬂ@le)@@'tairﬁ@leOﬂ%%ﬁnst@ﬂflpg-}ggf],%}hfé}?- opent g ) is
not limted to such crude copper phthal ocyani ne. e p%gggﬁi?ﬁﬁgl t&the
conmponent s {Botdd (Erdk0 b éf}hﬁ% ' 0 tf conponent . (A-2) in the
third production process' a?%ﬁth sanﬁﬂggxﬁ%%p%é) 8§¥gﬁﬁYﬁ€abr tit%s in
the first Qomm&aaond-product, racess. Firstly, upon formation of the
a-formin the first ggzge}, t%itélsggn% efl S?Ay%)a?%éla FHSy& Hormag @§ t he
conponent (g??éa diqr & conponent %aﬁi nto an aqueous sol ution of
sul furic acid, ?hg%é'gr%%n Ha '%r’P“fﬁé TR G §heocorpopent (Blgmad/ avothe
partiqplaré Imtation i.s inmosed as to how the 20 individual conponents
are used. C?P{Bg){%,%ﬁ e(,d)allﬁy B & BF5Sridvt §rcafibe sdysdyiingt hei thentirsty, or
t he conpon%@t A:2) can be used in its entirety together with the whole
portion or > Aol fiLiedf t HetcerpoAdRg {Broasdciesoinitre skedone sbapenent
(O - It i .however, preferred to use the whole portion or a 25 portion of
the componeéBiS(BF €8¥éthée wheh filvstcomperennd( prajiuc?lodANrd0e4sls As
the component (A-2), crude copper phthalocyanine can usually
be employed irrespective of its production process, although
10 the component (A-2) is not limited to such crude copper
phthalocyanine.
The proportions of the components (B) and (C) to be used
relative to the component (A-2) in the third production process
are the same as the corresponding proportions in the first or
15 Second production process. Firstly, upon formation of the
o~form in the first stage, the component (A-2) is added together
with the component (B) and/or the component (C)} into an aqueous
solution of sulfuric acid, the concentration of which is 60 wt.$%
or higher. No particular limitation is imposed as to how the
20 individual components are used. For example, all the
components can be used in their entirety, or the component (A-2)
can be used in its entirety together with the whole portion or
a portion of the component (B) and a portion of the component

(C}. It is, however, preferred to use the whole portion or a

25 portion of the component (B) together with the component (A-2).



When only portions of the conponents (B) and (C) are used, no particular
limtation is inposed on the proportions of the used conponents (B)Z ROAN 2004
(C based on their whole amounts.. Nonethel ess, the proportions of the
conponents (B) and (C) to 5 be used may be in a range of from0O. 1 to 99.9
w. % preferably from30 to 70 wt.% The aqueous solution of sulfuric
acid -may generally be wused in an anobunt 5 to 30 tinmes by weight as nuch as
t he amount of the conponent (A-2) to be used. No particular limtation 10

I s i nposed t e rature aqf the agueous solution of sulfuric acid
upon addi ng%{éﬁle%?l%gi g?%ﬁif’“@oﬁ%oﬁéﬁtg? BPRRBEH(B) tand elfperddraus adhy no
generally LN a.range o rom 10 to 80[err]C No particular limtation is
i nposed onggﬁgq%ﬁgr gb?lgagilPPohs 1zposes pRdihg Buabostiposent héased
exanpl e, the individual 15 conponents may be added after mxing themin

advance, nay™BeNeREfed Bat akk Hndaser ororthmir behabeleaimseptsately in a
desired order. If the conponent (B) and/or the conponent (C) are not

sol ubl e i nNPREtRGESSs sbPuPropobt isnkf ofi thadahpdrdentss PIEf enicedchoryse
themin a formdivided beforehand into fine 20 particles so that they can
be di Sper sb@ #ped may meadnf aneange @OHsEidm @ . 1A% ot be.oonpORENSréBhrabliyi S
preferred to use one soluble in sulfuric acid. Further, if there is a
potential fpewmbBéntohad whese conponents may be nodified with sulfuric

acid, it is preferred to use such conponents by adding themat the 25 tinme
of the bel ow- desThé begueehs gsbDdt 06ni 95t sadrfi addhng fhenyde 21) JAN, 2004
used in an amount 5 to 30 times by weight as much as the amount
of the component (A-2) to be used. No particular limitation
10 is imposed on the temperature of the aqueous solution of
sulfuric acid upon adding the individual components, although
its temperature may generally be in a range of from 10 to 80TC.
No particular limitation is imposed on the manner of addition
of the individual components. For example, the individual
15 components may be added after mixing them in adwvance, may be
added at the same time, Oor may be added separately in a desired
order. If the component (B) and/or the component (C) are not
soluble in the aqueous solution of sulfuric acid, it is
preferred to use them in a form divided beforehand into fine
20 particles so that they can be dispersed in a form as fine as
possible. As the component (B), it is preferred to use one
soluble in sulfuric acid. Further, if there is a potential
problemthatthesecomponentsmaybemodifiedwithsulfuricacid,
it is preferred to use such components by adding them at the

25 time of the below-described wet-grinding instead of adding them



to an aqueous solution of sulfuric acid. Next, the above-prepared aqueous
solution of sulfuric acid is poured into a great deal of water suchzwgﬁ i
the conponent (A-2) is transfornmed in cfygstal forminto the a-forma gﬂﬂ
precipitate in water. Described specifically, the conponent (A-2) and the
conponents (B) and (C) , all of which are dissolved in the aqueous
solution of sulfuric acid, are allowed to precipitate as a uniform m xture
in the formof fine particles. Here, the conponent (A-2) is transfornmed in

crystal forgs idd adtedhs g@p@@p@gtogﬁg%ifur}[\gsé\éggponent (A-1) is collected

fromthe aqueous solution by a conventiona wn separation nethod,

t hor oughl y washe d led. In the second stage, the m xture which

has been obt ai negbe i t%ﬂébeanab%{;/déqg)e %‘?‘-i"f)eé‘g "I“F‘rl%?u%t%‘Bg'é?lbo’éoﬂgaﬁﬁéfpﬁéc

a-formis et - d.i.n.a non-aromatjc solvent. Wen only portions of

t he corrponéa%tl\s&%%%og}n%%rme:e)a gfgaGs‘é‘anrt?ft‘H%t‘FFrSé’td‘thgE,tftqq@QmﬁpmeMe i s

wet - gr ound 5\?_ ther with the renmai ning portions of the conponents (B)
(R et thae

and/ or (O HI®AN- TheEEhHeRE t BRI nirkacthy ahEosmnmesmanner as
in th% first production 20 step, and the non-aromatic solvent can be
exact 1%y t hETESHP At e Hay WaksitoyeBeparihedf spstifiodltyi obhst epmpdachh t he
first production process, it is also possible to use E-formas a seed and
to enpl oy dRgRlmRddhe gonFpaRntRelBornar 0Th; il Isofweniclaad el desebspersi ng
medium 25 if used, the pignment conposition -- which has been forned by 21
JAN 2004 28n the aqueous solution of sulfuric acid, are allowed to
precipitate as a uniform mixture in the form of fine particles,
Here, the component (A-2) is transformed in crystal form into
10 the component {(A-1). The component (A-1) is collected from the
aqueous solution by a conventionally-known separation method,
thoroughly washed, and then dried.
In the second stage, the mixture which has been obtained
in the above-described first step and contains the o-form is
15 wet-ground in a non-aromatic solvent. When only portions of
the components (B) and/or (C) are used in the first stage, the
mixture is wet-ground together with the remaining portions of
the components (B) and/or {C}. The wet grinding can be
conducted in exactly the same manner as in the first production
20 step, and the non-aromatic solvent can be exactly the same as
that employed in the first production step. As in the first
production process, it is also possible to use the ¢-form as
a seed and to employ a grinding aid.

From the non-aromatic solvent and the dispersing medium,

25 if used, the pigment composition - which has been formed by



wet-grinding in any one of the above-described first to third production
processes and contains the s-formand the conponent (B) and if necgqgmNWmm
t he conponent (C) - is separated, washedg with water, and then drie
conventional | y-known net hods. To 5 the pignment conposition according to the
present invention, conventionally--known pignment treatnents, surfactants
and/or dipersants - such as rosin, aliphatic am nes, the above- descri bed
pi gnent derivatives, and hi gh nol ecul ar dispersants such as pol yesters of
1, 2- hydr oxysteaki Ld; 1S, o1 1.2~ . ei cid .their
aninoalkyIanidgg?ﬁgﬁg?rlggﬁ?gg&ﬁﬁzgﬁﬁﬁflg?&&ﬁky s%%ﬁé@%ygfgﬁﬁeeﬁoW tders -
can be ad | ; ' t s)._ ln.each of the above-descri bed

product i oﬁﬁg%érlggggégsrgxe %%gg?%r?gﬁcg C)(?&r‘fﬁdgist Flaﬁ ED(&’%QH%BP% FARRR PRt
process 1 8f Qpﬁgpresent inveg&ion as described above is different in
ther mal behaliBt ArioRfEeFSM¥nt “BENPIRPeRSAt (V) pr dpateRABILedi mAShed xi ng
t he individual cqnponents at the sane nixin%_ratio as the pignent

conposi ti o"ﬁl@&‘f”@&tﬁrﬁgafl‘a thed gréeemy FanERnitdenallyr kavsmpnet hodsi ngle hem
by sigllar rocedures as in dry 20 grinding or toning) . It is therefore
possi Bl e t'9'%i Rt 9RGRT shompashiipBrAegORdédngeto béec Prsserdpdaiviendzildny,, when
the above-described two kinds of pignment conpositions (X) and (Y) are
measur ed B5PRISEMglenall i yekeavhapighentat ranamesits , ( EGPAA) andspamat/ieer whi ch
can al so neasure wei ght |osses sinultaneously 25 during heating, these

pi gment coMRATIADGS arsudhfésreosing thepRitacl ahdANe2004he above-

described pigment derivatives, and high molecular dispersants
such as polyesters of 1,2-hydroxystearic acid and polyesters
10 of1,2—hydroxyoleicacid,theiraminoalkylamides,theirsalts,
naphthyloxyalkyl esters of the polyesters - can be added in any
desired step(s) in each of the above-described production
processes.
The pigment composition (X) available from the process
15 of the present invention as described above is different in
thermal behavior from a pigment composition (Y) prepared by
simplymixingtheindividualcomponentsatthesamemixingratio
as the pigment composition according to the present invention
(for example, mixing them by similar procedures as in dry
20 grinding or toning). It is therefore possible to distinguish
them from each other. Described specifically, when the
above-described two kinds of pigment compositions (X) and (Y)
are measured by using a differential thermal analysis (TG/DTA)
apparatus which can also measure weight losses simultaneously

25 during heating, these pigment compositions are different in the



tenperature range of a feeble exotherm c peak ascribed to the conponent B
and associated with a weight |oss, thereby nmaking it possible to ?yfam%m
di stingui sh from each other the pignment 2iconposition (X) obtained

process of the present invention 5 and the pignment conposition (Y) prepared
by sinple mxing. The pignment conposition (X) according to the present

I nvention is characterized in that it has high transmttance on the side
of optically |Iower wavel engths (420 to 440 nm) than the conventi onal

E-form pi grmnpexanosd tr d ¥¢ and | 10 . | ndu such
a decrease in transm ttggige inhere%téb§teoé%kﬁlﬁeﬁ€%%%grﬁ%%ggﬂ%erdm@g’lg nt
conposi ti okoMpor® ol Ad! ' C si,t.i qn (X) . has col or tone
of pronounce on r eddi Eﬂﬂbffﬁgﬁggaekgnﬁgﬂni%[ﬂ:’e;irqtg}; 3? l tggrﬁgyc’BFgFaﬂt f or
color filteks LG [ Ql or..tone. 15 Conpaonent s, whi ch make up
a col or ant Gigi ?%FE é%g%i%lge%#\jfytdﬁg%&ﬁﬁuilé EBHF‘ fRChaHheuERe Pigrenti on
I's, theref Is e n.the conponents (for exanple, a binder resin, a
di sper sant ,Q:E)glﬁogrlg'g%?lcgégp\ygrﬁl,nﬁg&%eap\? FRFSRT Prapresent nyentien. )

ot her gt hanahgetﬁi gnent el%grrposi tion of the present 20 invention as a
colorant, &nd th&s& IR ed PIPATE kPl i PatRiaparsgd ot orrde mivimged. No

particular lim tggi on.is inposed on the content of the pignent conposition
in the col orant, ‘8RdPLORENEoFEERO SAt ioe () grameo rimep dict itdre ipresmnt
colorant can be  determ ned as needed depending on the application of the
25 col or antPVeRt3iaR 2goghgpacterized in that it has high transmittance
on the side of optically lower wavelengths (420 to 440 nm) than
the conventional ¢~form pigment composition (Y) and also in that
10 it does not induce such a decrease in transmittance inherent
to the conventional e-form pigment composition (Y).
Accordingly, the pigment composition (X) has a color tone of
pronouncedly reddish blue and is particularly useful as a
colorant for color filters which require such a color tone.
15 Components which make up a colorant differ depending on
the application. No particular limitation'is, therefore,
imposed on the components (for example, a binder resin, a
dispersant, an organic solvent, water, a varnish, plastics,
aids, etc.} other than the pigment composition of the present
20 invention as a colorant, and those suited for the application
of a colorant are used. No particular limitation is imposed
on the content of the pigment composition in the colorant, and
the content of the pigment composition in the colorant can be
determined as needed depending on the application of the

25 colorant.



The present invention will next be described nore specifically based on
exanpl es, conparative exanples and application exanples, in whichZdl JAN 2004
designations of "part" or "parts" and "%sgare by a wei ght basis unless
otherwise 5 specifically indicated. Incidentally, it was confirned from a
Bragg angle in X-ray diffraction that the copper phthal ocyanine in the

pi gnment conposition produced in each of the follow ng Exanpl es was of the
e-form Conparative Exanple 1 10 The a-form (100 parts) obtained by a known

process, a coppefpP anj vative with 1 to 2 nples of

pht hal i mi donet hy!| gr%ﬁ?ﬁ?q%o%ggn £oh BinYcrext: RE dersrabssr mere

abbrevi at eds SR M5 nted below by the formula (1) J (3 parts) ,
the a-form (C. Il.ﬁchL\%ln%%?P%$%§ é’g:%’,(a’f"ﬁrgs‘iScW“PFréEbl"? eyampilgs and

her ei ”aftera();rfp]ioi 'tosrg, as a ]‘seeed,, sodi um chloride (300 parts) and

di et hyl ene ycoclpaatgl?‘ne SRS adbrevich & laslesprmat ionso ofat e bfe pe

wet - ground ar .15 hours..in a kneader while maintaining the tenperature of
the content £354° 16594 o W1GHEE H¥ie2 tWebTbbthanbs enhesat sthereibeat -t r eat ed

20 in $ di | uted %aan ueous solution of sulfuric acid, collected by
filtrati on,saﬁfﬁéﬁ ith Wnetica el t Hawidieindah 1 lwheridbwas cphgieftd from

conposition with the E-formcontained therein was obtained as a
conpar at i v& @%§ﬁ§|@pgi§(xg Xray diffraction that the copper
phthalocyanine in the pigment composition produced in each of

the following Examples was of the e-form.
Comparative Example 1

10 The o-form (100 parts) obtained by a known process, a
copper phthalocyanine derivative with 1 to 2 moles of
phthalimidomethyl group (s) bonded to a benzene ring
(hereinafter abbreviated as “PIM”; represented below by the
formula (I)] (3parts),thee—form(C.I.pigmentbluelS:G,this

15 will apply equally hereinafter) (10 parts) as a seed, sodium
chloride (300 parts) and diethylene glycol (hereinafter
abbreviated as “DEG”) (110 parts) were wet-ground for 15 hours
in a kneader while maintaining the temperature of the contents
at 100 to 110C. The thus-obtained contents were heat-treated

20 in a diluted 2% aqueous solution of sulfuric acid, collected
by filtration, washed with water and then dried, whereby a
pigment composition with the e-form contained therein was

obtained as a comparative example,



P n=17-2 21 ' AN 2004 Using a TG DTA appar atus (manufactured by Sei ko 10
I nstrunments Inc.; "SSC 5200 Thermal Analysis Systent (trade nane) thi
above-descri bed pignent conposition was %?alyzed at a heating rate ARGI004

From ar ound 45090, a pronounced exotherm c peak associated with a wei ght

| oss and characteristic to copper phthal ocyani ne was observed. 15 Exanple
1 The a-form (100 parts) obtained by a known process, quinacridone viol et
pignment (C. 1. pignment violet 19, this will apply equally hereinafter) (10
parts), the c-form (10 parts) as a seed, sodiumchloride (300 parts) and

DEG (110 parts) were 20 wet-grouﬂor 5 hours.in a kneader while

mai nt ai ni ng t hdl) t enperature of ontents a?‘llo to 12090. The

t hus-obtained contehts were hea eated in a ¢liluted 2% aqueous sol ution
of sulfuric acid, collected Ey atjon, washed with water and then
dried, whereby a pignment co d acgording fo the 25 present invention
was obtai ned. 24 21 || AN 2004 Exanﬁ?e 2 Bhe a-fofm (100 parts) obtained by a

known process, a cgnp presbntg? S & pel owdesgyibed fornul a
(1); 5 parts] obtdi ng Pttfhg“ N-o hy! ani nopr gpy! di aniine (2 5
mol es)® to a conpound ( obtalned gact| ng tolyl

=C/N ‘C=I!I T e ‘g 0

. ) n=\[~2

Using a TG/DTA apparatus (manufactured by Seiko
10 Instruments Inc.; “SSC 5200 Thermal Analysis System” (trade
name) “, the above-described pigment composition was analyzed
at a heating rate of 10C. From around 450C, a pronounced
exothermic peak associated with a weight loss and
characteristic to copper phthalocyanine was observed.
15 Example 1
The o-form (100 parts) obtained by a known process,
quinacridone violet pigment (C.I. pigment violet 19, this will
apply equally hereinafter) (10 parts), the e-form (10 parts)
as a seed, sodium chloride (300 parts) and DEG {110 parts) were
20 wet-ground for S hours in a kneader while maintaining the
temperature of the contents at 110 to 120C. The thus-obtained
contents were heat-treated in a diluted 2% aqueous solution of
sulfuric acid, collected by filtration, washed with water and
then dried, whereby a pigment composition according to the

25 present invention was obtained.



di i socyanate and N, N-bis (3--am nopropyl) nethylamne at a nol ar

kneader while maintaining the 10 tenpera

e of the contents at 100

11010. The thus-obtained contents were heat-treated in a diluted 2%
aqueous solution of sulfuric acid, collected by filtration, washed with

water and then dried, whereby a pignment conposition according to the
present in | an s obtained. 15 20 I CH3N CHZCH2CHZNHCON H2CH2CH2NHCON
CH3 NHCON N( "CH3 CH3 NHCONHCH2CH2CH2N' ' CHZ Exanple 3 The a-form

(100 parts) obtained by a known process, PIM (3 parts), dioxane violet

pi gnent (C. 1. pi g€ AGmet (540 parss) wpbta bped ybequakhgwhepeonaster j (3

parts)

the s-form (10 parts) 25 as a seed, sodiumchloride (300 parts)

and DEG (1rompoung (mepreented by the below-described formula (I); 5

10

15

20

25

parts] obtained by reacting N, N~dimethylaminopropyldiamine (2
moles) to a compound (1 mole) obtained by reacting tolylene
diisocyanate and N, N-bis (3-aminopropyl) methylamine at a molar
ratio of 2:1 in ethyl acetate, quinacridone violet pigment (3
parts), sodium chloride (300 parts) and DEG {110 parts) were
wet—-ground for 30 hours in a kneader while maintaining the

temperature of the contents at 100 to 110C. The thus-obtained
contents were heat-treated in a diluted 2% aqueous solution of
sulfuric acid, collected by filtration, washed with water and
then dried, whereby a pigment composition according to the

present invention was obtained.

an CH,
CH,
CH,CH,CH,NHCON NHCONHCH,CH.CH.N?
| cH,
CH:N CH,
CH,
H,CH,CH,NHCON NHCONHCH,CH,CH,N
i,
Example 3

The a~form (100 parts) obtained by a known process, PIM
(3 parts), dioxane violet pigment (C.I. pigment violet 23, this
willapplyequallyhereinafter)(3parts),thee—form(lOparts)

as a seed, sodium chloride (300 parts) and DEG (110 parts) were

rati o of
2:1 in ethyl acetate, quinacridone violet pignment (3 parts), sodium
chloride (300 parts) and DEG (110 parts)%%fre wet - ground for 30 ho ﬁﬁhﬁﬂmﬁ



21 JAN 2004 wet-ground for 15 hours in a kneader while maintaining the
tenperature of the contents at 100 to 110t C. The thus-obtai ned contenhﬁ’l
were heat-treated in a diluted 2% aqueoyg solution of sulfuric aCiJ1 2004
collected by filtration, washed with water and 5 then dried, whereby a

pi gment conposition according to the present invention was obtained.
Exanple 4 The a-form (100 parts) obtained by a known process, PIM (3
parts) and di oxane violet pignent (3 parts) were dry-ground 10 for 1 hour

in an attrjtor t -qht ai ned m xture, the E-form (10 parts) as a

seed, sodiﬁ%?c ngﬁﬂe??goggngpgf afg @ 5@@%4%ﬁ)4iﬁ%%ﬁm%kﬂ%£ U%r%ﬁﬁd f or

7 hours in_a kneader mh%l mai nt ai ni ng the teqﬁirature of the contents at
100 to 11058 AALIERRE SeaPRBACRSA AR 10 UEPel HeGe- { Featidms Pbtalheded 2%

15 aqueous_solutjon of sulfuric acid, collected by filtration, washed with
wat er and TPRREQFP P T evhsady: teadiad it a cbboted iZBhaqueeusdsabut donhef
present invention was obtai ned. Exanple 5 The a-form (100 parts) obtai ned
by a knownSptbeeks agid ol kemirslmy €3 lgaatdpm eprsbedt eiithywa berfamdul a
( and i ndant hrene bl ue pignent (C 1. pignent blue 60, this will apply
equal Py heflemairied, weherdby- gr piguehtr compousd tiiwnamcatorditrey .to Tttee
t hus-obtained m xture, the e-form (10 parts) as a seed, sodiumchloride
(300 part PresenDEGI¢4d0ipar way vbtaeinet-.ground 25 for 7 hours in a kneader
whil e nmaintaining the tenperature of 26

Example 4

The a-form (100 parts) obtained by a known process, PIM

(3 parts) and dioxane violet pigment (3 parts) were dry-ground

10 for 1 hour in an attritor. The thus-obtained mixture, the .
e-form (10 parts) as a seed, sodium chloride (300 parts) and
DEG (110 parts) were wet-ground for 7 hours in a kneader while
maintaining the temperature of the contents at 100 to 110°%C.

The thus-obtained contents were heat-treated in a diluted 2%

15 aqueous solution of sulfuric acid, collected by filtration,
washed with water and then dried, whereby a pigment composition
according to the present invention was obtained.

Example 5
The a-form (100 parts) obtained by a known process, the

20 compound (3 parts) represented by the formula (O} and
indanthrene blue pigment (C.I. pigment blue 60, this will apply
equally hereinafter) were dry-ground for 1 hour in an attritor.

The thus-obtained mixture, the e-form (10 parts) as a seed,

sodium chloride (300 parts) and DEG (110 parts) were wet-ground

25 for 7 hours in a kneader while maintaining the temperature of



.21 JAN 2004 the contents at 100 to 110-C. The thus-obtained contents were
heat-treated in a diluted 2% aqueous sol ution of sulfuric acid, cczl]l ﬂ‘ﬂtﬁﬂ,
by filtration, washed with water and thesgg dried, whereby a pignent
conposition according to the present 5 invention was obtained. Exanple 6
The a-form (100 parts) obtained by a known process, PIM (3 parts) and

qui nacridone violet pignent (3 parts) were dry-ground for 1 hour in an
attritor. The thus-obtained mxture, 10 the s-form (10 parts) as a seed,

sodi um chl ereleh#RRcRALES) ookl 106R:( 1 2)- e et round. £ or, 40
hours in a kneader  whi P& Roy niairi ng't@etp?r%l rgﬁn]:lﬂé‘%& t‘:%@ EtteMeS et 80
to 90r, The tthyS-ohty & t heat-treated ip a . diluted 2%
aqueous sol ution of S&lﬂ ?ﬁ?al c&qgﬁzlﬁt%,ds%gﬁcgﬁoéﬁ B?lfl%IlPPa?f@ﬁ{l%i’B”xﬁé@ﬁéé‘rw th
wat er and i ,}y\/lrjk[er by ,a pigment conposition according to the
pr esent in%g(ri\?ie%%e\%gs? 0 lﬁﬁr‘%bt.l%(aﬁﬁ%hef?ﬁ’et%-‘f%?% (A PheRsfrdpdai ned
by a knomw%oc%ss, PILM (10 parts). and qui nacridone violet pignment (3
parts) wer & 26°dr ¢ % SOMPYHUriqh agrarding dfe the PResenbt ai ned
m xture, the E-form (10 parts) as a seed, sodiumchloride (300 parts) and
DEG (P10 piPVERt#ere optadmedat 110 to 12Mfor 30 hours in a kneader.
The thus-obtained contents were heat-treated in a diluted 2% aqueous
sol uti on ofX8WPL&ric acid, collected by 25 filtration, washed with water
and then dried, whereby a pignent 27
The a-form (100 parts) obtained by a known process, PIM
(3 parts) and quinacridone violet pigment (3 parts) were
dry-ground for 1 hour inanattritor. The thus-obtained mixture,
10 the e-form (10 parts) as a seed, sodium chloride (300 parts)
and DEG (110 parts) were wet-ground for 40 hours in a kneader
while maintaining the temperature of the contents at 80 to 90C.
The thus-obtained contents were heat-treated in a diluted 2%
aqueous solution of sulfuric acid, collected by filtration,
15 washed with water and then dried, whereby a pigment composition

according to the present invention was obtained.

Example 7
The o-form (100 parts) obtained by a known process, PIM
(10 parts) and quinacridone violet pigment (3 parts) were
20 dry-ground for 1 hour in an attritor. The thus-obtainedmixture,
the g¢-form (10 parts) as a seed, sodium chloride (300 parts)
and DEG (110 parts) were wet-ground at 110 to 120C for 30 hours
in a kneader. The thus-obtained contents were heat-treated in
a diluted 2% aqueous soclution of sulfuric acid, collected by

25 filtration, washed with water and then dried, whereby a pigment



21 JAN conposition according to the present invention was obtained.
Exanpl e 8 After crude copper phthal ocyanine blue (100 parts) obta'neﬂ Bﬁ“a
known process and qui nacridone vi ol et pégnent (3 5 parts) were di dJAN

in 98% sul furic acid (800 parts), the résulting solution was poured into
wat er (3200 parts) to have a mxture precipitated with the a-form
contained therein. The mxture was collected by filtration, washed with
water, and then dried. The thus-obtained m xture with the a-form contained

10 therein . 3.parts the E-form (10 parts) as a seed, sodium

chl ori de (gBEbgéégéggaﬁﬁ%BE&lelgopEﬁFsérﬁégﬁtmk@Y%?Bh%% was plptaired0 for
10 hours ip_a kneader. The thus-obtained contents were heat-treated in a
di |l uted 2@£§ﬁﬂg Bis®sol ution of sulfuric acid, collected by filtration,
washed with water and then dried, 15 whereby a pignment conposition
accordi ng to thehpEesefrudavepprpen mhtheBoaivaodne Blampl(d 09 Afardrsicr ude
copper phthal ocyani ne blue (100 parts) obtained by a known process and

di oxazi ne PR tRedienkne8n Poopes s Yndveud ndicssdonedviol 8% sethénti 3 aci d
(2000 parts), the resulting solution was added to water (6000 parts) to
have & nikaxte) precepdiasedvedt hnt beastioEmraentaiiged siolvegirts)The he

m xture was collected by filtration, washed with water, and then dried.

The t hus- ob¢sihedngni sé L el o tha 4 @ﬁn&é&&ﬂﬂt@oﬂh@bﬂegﬁ%tﬁ@f@é Nt PIHYS
parts) , the E-form (10 parts) as a seed, sodium?2
a mixture precipitated with the a—-form contained therein. The
| mixturewascollectedbyfiltration,washedwithwater,andthen
dried. The thus-obtained mixture with the a-form contained
10 therein, PIM (3 parts), the e-form (10 parts) as a seed, sodium
chloride (300 parts) and DEG (110 parts) were wet-ground at 110
to 110°C for 10 hours in a kneader. The thus-obtained contents
were heat-treated in a diluted 2% aqueous solution of sulfuric
acid, collectedby filtration, washed with water and then dried,
15 whereby a pigment composition according to the present

invention was obtained.

Example 9

After crude copper phthalocyanine blue (100 parts)
obtained by a known process and dioxazine violet pigment (3
20 parts) were dissolved in 81% sulfuric acid (2000 parts), the
resulting solution was added to water (6000 parts) to have a
mixture precipitated with the a-form contained therein. The
ndxturewascollectedbyfiltration,washajwithwater,andthen
dried. The thus-obtained mixture with the o-form contained

25 therein, PIM (3 parts), the e-form {10 parts) as a seed, sodium



21 JAN 2004 chloride (300 parts) and DEG (110 parts) were wet-ground at 110
to 11090 for 10 hours in a kneader. The thus-obtained contents were
heat-treated in a diluted 2% aqueous sokgtion of sulfuric acid, col £ &JAN 0L
by filtration, washed with water and then dried, 5 whereby a pignent
conposition according to the present invention was obtai ned. The pignment
conposition was subjected to a differential thermal analysis in a simlar
manner as in Conparative Exanple 1. As a result, a feeble exotherm c peak

sesoc o o ohiag 09l 055, Ui BRSSLAIRE UL SED o Al ot 1 nCed

exot herm ¢ peak assocl a SO observed Trom
around 4509Q. e After .crude copper t hal ocyanj ne bl ue (100 parts)
obt ai ned bgga1 Enoaaxoﬁr%@@gé‘ra?nand?g?ﬁ Vi E‘ &t 'ilﬁﬁ‘éa}ﬁ{:afﬁed %@%?g)

wer e disso&gedlgn Q§@6su%f ric aélg gzagg parts), the resulting solution
was pour ed Tht TRt err¢3b90 ThA 8 LEEeAd 2metus GPAubien pf (B XS h t he
a-formcontained therein, The = mxture was collected by filtration, washed

with wat er2“and ctfd BY T MR oRaPREX ik VaFeTviih thAB dr¥efm
cont ai ned 20 therein, PIM%B parts) , the E--form (10 parts) as a seed,

sodi ufh chibRF8RY (30Digaens) caRRoBEGieD@CsRrddn thet pyesent at 110 to
11090 for 10 hours in a kneader. The thus-obtained contents were
heat - t r eat EaVeRt hodiwas ebtadnegueolibe gul arieron cofipssliftioincwaacuhjexxtiddct ed
by filtration, washed with water and then dried, 25 whereby a pignent
conposi ti oo at cdi tif evenoi 4 hetlpeesaht a4l y&Ns 2004a similar manner as in
Comparative Example 1. As a result, a feeble exothermic peak
associated with a weight loss was observed around 395C, and
10 a pronounced exothermic peak associated with a weight loss was
also observed from around 450C.
Example 10
After crude copper phthalocyanine blue (100 parts)
obtained by a known process and dioxazine violet pigment (10
i5 parts) were dissolved in 98% sulfuric acid (2000 parts), the
resulting solution was poured into water (6000 parts) to have
a mixture precipitated with the a-form contained therein. The
mixture was collected by filtration, washed with water, and then
dried. The thus-obtained mixture with the a-form contained
20 therein, PIM (3 parts), the s~form (10 parts) as a seed, sodium
chloride {300 parts) and DEG (110 parts) were wet—-ground at 110
Lo 110 for 10 hours in a kneader. The thus-obtained contents
were heat-treated in a diluted 2% aqueous solution of sulfuric

acid, collectedby filtration, washed withwater and then dried,

25 whereby a pigment composition according to the present



29 invention was obtained. The pignent conposition was subjected to a
differential thermal analysis in a simlar manner as in Conparati vkl JAN 2004

Exanple 1. As a result, a feeble exotheg§1c peak associated with a wei ght

| oss was observed around 405C, and 5 a pronounced exot herm c peak
associated wth a weight |oss was al so observed from around 45090.

Col orants, which contain pignent conpositions of the present, and their
application exanples will hereinafter be described. Needless to say, the
pi gment conﬁositLons 10 according to the present invention can be used as
col orants FRVERLLORWAS ORtaihedt hdhe RAamendsonpe Hict ke mals $illbiebebdw.
Exanpl e 11 Using as a pignment conposition the pignment conposition prepared
in Exanpl et8 énglgﬁﬁFsyﬁhglatbeau@lnﬁhblqﬁia $nmahl simSlaapmanhgr as in
deep-col ored enanel was obtained in accordance with the fornula descri bed
in Tabl e 1CamBaratiner Examphit &. erfesrel resad tobbaFsedlenereeRedRNEepYL kD the
formul a described in Table 2. A tinted blue paint was al so obtained by

M Xi ng theasabaietelt ainhdadeepgtel 0bed @BEMBLsaRG NS LBRAMRIS@L 2 el ght
20 ratio of 1:4. Table 1 Fornmula X deep-cQ ored enanel Pignent

conpobi ti oa pAtdaysuvesdiend Hisohi it geRlkeRbs080%teaMpl AR NGyt $Hs6SPLL d
content: 60% 10.0 parts 88.9 parts
also observed from around 450C.

Colorants, which contain pigment compositions of the
present, and their application examples will hereinafter be
described. Needless to say, the pigment compositions

10 according to the present invention can be used as colorants in
all applications other than those to be exemplified below.
Example 11
Using as a pigment composition the pigment composition
prepared in Example 6 and employing a beads mill of a small
15 capacity, a deep-colored enamel was obtained in accordance with
the formula described in Table 1 and further, a white enamel
was obtained in accordance with the formula described in Table

2. A tinted blue paint was also obtained by mixing the

above-obtained deep-colored enamel and white enamel at a weight

20 ratio of 1:4.
Table 1 Formula of deep-colored epamel
Pigment composition 10.0 parts
Alkyd varnish (solid content: 60%) 88.9 parts

Melamine varnish (solid content: 60%) 22.2 parts



22.2 parts 21 JAN 2004 30 Xyl ol/n-butanol 20.0 parts (8:2 m xture by

“wei ght

rati o) Table 2 Fornula of white enanel Titanium oxide 30.0 paﬁﬁAN ﬂ]ﬂ’u

Al kyd varnish (solid content: 60% 80.0 parts Ml am ne varnish (sol
content:

wei ght
manner

609 20.0 parts Xyl ol/n-butan 20.0 parts (8:2 mxture by
rati o) Exanple 12 10 A tinted blue paint was obtained in a simlar
as in Exanple 11 except that the pignment conposition prepared in

Exanpl e 8 was used in place of the pignment conposition of Exanple 6.
Conparatlve Exa Ie 2 15 A tinted blue paint was obtained in a simlar

manner

proportions aslapke
bl ue paints of Exanples 11, 12 and conparatlve
diluted with thi Bh&éantiomaogpdayabl e

in ¥drd /nrbstedal that in place of the pigment2@ofppattson
of Exanple 6, a m X8 Y5 enix Eﬁkghbpageg§ﬁ% ?QE% i,ned by combining the pignment

conposi tion prepared In nparat
pi gment such that the m xture contalned the

nd gui nacri done vi ol et

No. 4 Ford cup) and then
)

10

15

20

25

Alkyd varnish (solid content: 60%) 80.0 parts
Melamine wvarnish (solid content: 60%) 20.0 parts
Xylol/n-butanol 20.0 parts

(8:2 mixture by welght ratio)

Example 12

A tinted blue paint was obtained in a similar manner as
in Example 11 except that the pigment composition prepared in
Example 8 was used in place of the pigment composition of Example
6.
Comparative Example 2

A tinted blue paint was obtained in a similar manner as
in Example 11 except that in place of the pigment composition
of Example 6, a mixture - which had been obtained by combining
the pigment composition prepared in Comparative Example 1 and
quinacridone violet pigment such that the mixture contained the
same components in the same proportions as the pigment

composition of Example 6 - was used.

The tinted blue paints of Examples 11, 12 and comparative
Example 2 were separately diluted with thinner to a sprayable
viscosity (14 seconds as measured by No. 4 Ford cup) and then

Spray-coated by an air spray gun onto prime-coated steel panels.

20 sane conponents in the sane
p? gnefe LB hpog of eERmApl e 6 - was used. The tinted
Exanpl e 2 were separately
viscosity (14 seconds a0 neasares by



25 spray-coated by an air spray gun onto prine-coated steel panels . 21 JAN
.2004 31 After the spray-coated steel panels were dried at room tenf’?rjﬂﬂ‘iﬂﬂ‘?
for 15 mnutes, the paints were baked agf hardened at 140tC for 30

e

m nut es, whereby steel panels were prep d. The color tones of the
panel s, which had been prepared by using 5 the paints of Exanples 11 and
12, respectively, were nore pronouncedly reddish than the color tone of

t he panel obtained by using the paint of Conparative Exanple 2. The

coati ngs gggaineg fromthe paints of Exanples 11 and 12, respectively,
vere excel PERET| RhehFBRaYaREat6doEites lppanel sThexe shiidd aferzod0 neasur ed
for the chroma and tinting power of their coatings by a photoelectric

col ori net ekepPeRatBrer fapfuménutiisdethe A Wit s wermdbakadeandafdeiad ed by
Suga Test Instrunents Co., Ltd.) Results are shown in Table 3. Chroma and
col oring pawel40r €oirndioc atiedh ties,t aiher ey sifealalpsgte e vttt dur dde
follow ng formulas, respectively: Chroma: C* = (a*)' + (b*) '11/2

Col ori ng pbwercolkf tohks of\itee pan¥dlLs), WhichO@advirei Prgysa,redi By Wiei g val ue

of the paint of Exanple 11 or 12 and VY3 is the y value of the paint” of
Conpasat i vehéxgaphes 20 £ 20xIaphes311 €alonbng feawet tExaTR, e wkk X e 12
pronouncedly reddish than the color tone of the panel obtained
by using the paint of Comparative Example 2. The coatings
obtained from the paints of Examples 11 and 12, respectively,
were excellent in chroma and coloring power. Those panels were
10 measured for the chroma and tinting power of their coatings by
a photoelectric colbrimeter (“*SM Color Computer, Model: SM-4~,

trade name; manufactured by Suga Test Instruments Co., Ltd.).

Results are shown in Table 3.

Chroma and coloring power were indicated in terms of

15 values calculated by the following formulas, respectively:
Chroma: C* = [(a*)? + (b*}*]'?

Coloring power: TS = (1 - (V

vex

- V,)] x 100

wherein V,,, is the y value of the paint of Example 11 or 12 and

Vys 1s the y value of the paint of Comparative Example 2.

20 Table 3 mmww
Chroma increment (AC*) Coloring power
Example 11 1.0 104

Example 12 1.2 105



1.0 104 1.2 105 21 JAN 2004 32 Conp. Ex. 2 0.0 Exanple 13 100 The pignent
conposition prepared in Exanple 3 was kneaded as a pignent conposigquN2M4
together with DOP (dioctyl phthalate) 5,at 40t or |ower on a three-rol

mll in accordance with the formula de§ ribed in Table 4, whereby a col or
paste of 50% pignment content was prepared. The col or paste was kneaded
together with gelled pol yvinyl chloride conpound at 160 to 175t on a
two-roll mll in accordance with the fornmula described in 10 Table 4. The
kneaded mass was_taken_out_of the two-roll mlIl and was then forned into a
sheet at 165 to Y98Punbi&r 4 load of %D kg/cn2. The sheelOQas thereafter
cool ed, whereby_a _deep-colored sheet of 1 mmin thickness was prepared.
Table 4 FoFﬁ%W%l%flaeep-colored sheet 15 Pi gnent conposition 0.5 part DOP
0.5 part Polyvinyl chloride conpound 100.0 parts The deep-col ored sheet

160 10 1651 on ot PoIT® SRy h i CERR e AR Il Fe TR MR b
then f or i Bt SPERE EdnB R BR (RSt BBP L Erb phrgete) ™
5 at 40C or lower on a three-roll mill in accordance with the
formula described in Table 4, whereby a color paste of 50%
pigment content was prepared. The color paste was kneaded
together with gelled polyvinyl chloride compound at 160 to 175C
on a two-roll mill in accordance with the formula described in
10 Table 4. The kneaded mass was taken out of the two-roll mill
and was then formed into a sheet at 165 to 175C under a load
of 150 kg/cm’. The sheet was thereafter cooled, whereby a

deep-colored sheet of 1 mm in thickness was prepared.

Table 4 Formula of deep-colored sheet

15 Pigment composition 0.5 part
DOP 0.5 part
Polyvinyl chloride compound 100.0 parts

The deep-colored sheet so obtained and a white polyvinyl

chloride compound were then kneaded at 160 to 165C on a two-roll

20 mill in accordance with the formula described in Table 5. The
kneaded mass was taken out of the two-roll mill and was then
formed into a sheet at 160 to 165C under a load of 150 kg/cm®.

The sheet was thereafter cooled, whereby a tinted sheet of 1

mm in thickness was prepared.



The sheet was thereafter cool ed, whereby a tinted sheet of 1 mmin

t hi ckness was prepared. 21 JAN 2004 33 Table 5 Fornula of tinted ngﬁﬁ
Deep-col ored sheet 25.0 parts Wite polyvinyl chloride conpound 75 &&JWE
(content of titaniumoxide: 2.6% 5 Examdl es 14 & 15 A deep-col ored sheet
and tinted sheet were prepared in a simlar manner as in Exanple 13 except
that the pignment conpositions prepared in Exanples 4 and 9 were used,
respectively, in place of the pignent conposition of Exanple 10 3.
Conpar ati ve Exanpl e 3 A deep-colored sheet and tinted sheet were prepared
in a simlar TtherSas Farmudapbf tintedeghekliat i n place of the pigment
conposition of Exanple 3, a m xture - which had been 15 obtai ned by
conbi ni ng t he pi §eept-codopesi tsheetprepared in  Conparative EZ@H@|§a§t§nd

di oxazi ne viol et pignent such that the m xture contained the sane

conponents in the€héasepopyopomli ehd cas ddedighiRid conposi tipa @f le 3
- was used. The debpombémtedfshéeasioh Gxagples.s3) 14 and 1?8(?1)&)%@@

Conparative Exanple 3 were visually observed to determ ne the vividness and
clarigy of ghhgif gohqr tones. Concerning the tinted sheets Exanples 13, 14
and 15 and Conparative ExXxanple 3, their coloring power were neasured by an

I nstrument sim Iﬁr
deep-colored sheet and tinted sheet were prepared in

a similar manner as in Example 13 except that the pigment
compositions prepared in Examples 4 and 9 were used,
respectively, in place of the pigment composition of Example
10 3.
Comparative Example 3
A deep-colored sheet and tinted sheet were prepared in
a similar manner as in Example 13 except that in place of the
pigment composition of Example 3, a mixture -~ which had been
15 obtained by combining the pPigment composition prepared in
Comparative Example 1 and dioxazine violet pigment such that
Che mixture contained the same components in the same
proportions as the pigment composition of Example 3 - was used.
The deep-colored sheets of Examples 13, 14 and 15 and
20 Comparative Example 3 were visually observed to determine the
vividness and clarity of their color tones. Concerning the
tinted sheets Examples 13, 14 and 15 and Comparative Example
3, their coloring power were measured by an instrument similar
to that described above and were indicated in terms of similar

25 calculation values. The results are shown in Table 6.



to that descri bed above and were indicated in terns of simlar 25
cal cul ation values. The results are shown in Table 6. 21 JAN 2004 34 1TANI2804

6 Measurenent results of col our tone angdcoloring power VividnessC arity

Exanpl e 13BB104 5Exanpl e 14AB105 Exanpl @€ 15AA106 Conp. Ex. 3CC100 A
Extrenely good, B: Good, C. Average Exanple 16 10 A col orant (base color)
for color filters was prepared by dispersing the pignment conposition,

whi ch had been prepared in Exanple 9, in accordance with the fornula of
Tabl e 7. TabI gﬁFonul of base color -03|t|on 15.0 parts 15
Acrylic resin ? gti‘on & < b AL parts PGVAc* and
ot her solvent 60.0 parts *PGN%C: Propylene egcoI nnnonethyl et her acetate
Conpar ati ve Exanple 4 2 repared in a simlar manner as in
Exanple 16 except that the pignent conposition prepared in Conparative

Exanpl e 1 was used in place oMimiginsisprent Cdampbyiti oGopoepmgegdower

'U

Example 13 B B 104
5 Example 14 A B 105
Example 15 A A 106
Comp. Ex. 3 C C 100

A: Extremely good, B: Good, C: Average
Example 16
10 A colorant (base color) for color filters was prepared
by dispersing the pigment composition, which had been prepared

in Example 9, in accordance with the formula of Table 7.

Table 7 Formula of base color

Pigment composition 15.0 parts
15 Acrylic resin solution 22.5 parts
Dispersant solution 2.5 parts
PGMAc* and other solvent 60.0 parts

*PGMAcC: Propylene glycol monomethyl ether acetate
Comparative Example 4
20 Abase color was prepared in a similar manner as in Example
16 except that the pigment composition prepared in Comparative
Example 1 was used in place of the pigment composition prepared
in Example 9.

Comparative Example 5

25 Abase color was prepared in a similar manner as in Example



i n Exanpl e 9. Conparative Exanple 5 25 Abase color was prepared in a
~simlar manner as in Exanple 35 21 JAN 2004 16 except that in place of the
pi gnent conposition prepared in Exanple 9, a mxture - which had ?qaRszg
obt ai ned by conbining the pignment conpé&ition prepared in Conparative
Exanple .1 and dioxazine violet pignment such that the m xture contained
the 5 sane conponents in the sanme proportions as the pignent conposition
of Exanple 9 - was used. The base colors of Exanple 16 and Conparative
Exanples 4 and 5 were separately coated on glass substrates by a spin
coat er andl® rexegreddiadd inThbacaust ddw gdgyleassceupssihien pbeperedniasur ed
for light transm ssion properties by "COLORCOM C' (trade nane;

manuf act urBxhangyl ®# ,niachi seuka -Cehdrch®éhalae erlobt Nfned b@ocombidihg the
val ues shown in Table 8 were obtained. Further, those prebaked filns were

nmeasur ed hyignepectsmpophoionepeepallel inspeaphzh thkaNEHadpARCE @Hyes are
shown in 16 FIG 1. Table 8 substrates coated with blue hast- rojors Y x

x Exanpl e didth Blhd 42 18¢ pGERER: X 20h 80 OGilah PMntained th
Ex. 519. 50. 1430. 154 To eval u%te t he heat resi stancel of the érloaatlenole gl ases

5 same components in the same proportions as the pigment

composition of Example 9 - was used.
The base colors of Example 16 and Comparative Examples

4 and 5 were separately coated on glass substrates by a spin
coater and then prebaked. The thus-coated glass substrates

10 were measured for light transmission properties by “COLORCOM
C” (trade name:-.manufactured by Dainichiseika Color & Chemicals
Mfg., Co., Ltd.). The values shown in Table 8 were obtained.
Further, those prebaked films were measured by a spectro-

photometer. Their spectral transmittance curves are shown in

15 FIG. 1.

Table 8 Light transmission properties of glass
substrates coated with blue hase colors

b4 X kY4
Example 16 20.8 0.142 0.154
20 Comp. Ex. 4 20.8 0.140 0.154
Comp. Ex. 5 19.5 0.143 0.154

To evaluate the heat resistance of the coated glass
substrates, the coated glass substrates were left over for 1
hour in an atmosphere heated at 250°C and then, were

25 colorimetrically measured. As indexes of heat resistance,



substrates, the coated gl ass substrates were left over for 1 hour in an

at nosphere heated at 250t and then, were 25 colorinetrically neasured.?AJAN 2004
i ndexes of heat resistance, 21 JAN 2004 36 col or differences (AEab* (heat

resi stance)) before and after the heat $esi st ance test were deternined. To
evaluate the light fastness of coated gl ass substrates, the base col ors of
Exanple 16 and Conparative Exanples 4 and 5 were coated on glass 5
substrates by a spin coater, respectively. Subsequent to prebaking, the

coated gl ass .substrates were colorinetrically neasured. The individual
coated gl a§'§°l§’lfb§tlrf}teéf§rw@se (0dfab* dhveats gesis thowes )i bedorat ansphéterunder
a 90 nWnetal halide |anp and were then colorinetrically measured. As

i ndexes of 11§ Meyhtrepdsitanss test sierdi débemmired ( ABRbEVALIghE Hlaslngas)) .
15 after the exposure to light fromthe netal halide | anp were determ ned.

The resul t $astness aboe tmhglessestiss arete5pWhe bastadd ko s oFabkeng1Heat
rebi 5tanCe and |ight fastness of glass substrates rQated with blue base

r50I3Qr930 QE%ﬁga@mabmpem'aﬂm@xaiﬁrﬁﬁ o Ihd. 9 wdMeofed bors- §1a50M- EX.
- 5 - sﬁbstrates by a spin ccater, respectively. Subsequent to
prebaking, the coated glass substrates were colorimetrically
neasured. The individual coated glass substrates were left
over for 12 hours in an atmosphere under a 90 mW metal halide
lamp and were then colorimetrically measured. As indexes of
10 light fastness, color differences (AEab* (light fastness)) .
after the exposure to light from the metal halide lamp were
determined. The results of the above measurements are shown
in Table 9,
Table 9 Heal resistance and light fastness of glass
15 substrates coated with blue base colors
ARab* (heat resistance) AEab*(light fastness)

Example 16 1.0 0.4

Comp. Ex. ¢ 3.2 1.0
Comp. Ex. 5 3.9 1.3
20 The blue base color obtained in Example 16 was confirmed
to have clear superiority in heat resistance and light fastness
to the blue base colors of Comparative Examples 4 and 5.
Example 17
To obtain a blue (B} color filter film, a photosensitive

29 pigment dispersion of B was obtained in accordance with the



1.3 20 The bl ue base col or obtained in Exanple 16 was confirnmed to have
clear superiority in heat resistance and |ight fastness to the qu% b ﬂe
col ors of Conparative Exanples 4 and 5. Exanple 17 To obtain a blue dBﬁ 2004
color filter film a photosensitive 25 :ﬁi gnent di spersion of B was

obt ai ned in accordance with the 21 JAN 2004 37 fornula of Table 10 by using
the bl ue base col or of Exanple 16. Exanple 18 To obtain a red (R) color
filter film a photosensitive pignment dispersion of R was obtained in
accordance with the_5 fornula of Table 10 by using a red base col or

prepar ed i oA P4 TaRAREI0 by NAiEgakhe 1B baseptohor auf Fixgagrite (6.1 .

pi gnment red 177). was used as a pignent instead of using the pignent
conposi ti of*%5F®d& d# i n Exanple 9. Exanple 19 10 To obtain a green (O

color filter film a photosensitive pignment dispersion of G was obtained
in accordance wiflik ehtaihoa mdd (B Tabbe Al byr USiIG aagheefobansieolar
prepared in a simlar manner as in Exanple 16 except a green pignent (CI. -
pi gment gr eéguedk wdspeved aas of R giRNiobisiead Of HsbdEdifce DRI BH?M
conposition prepared in Exanple 9. 38 Table 10 Fornmul as of Photosensifive
Resiné formula of Table 10 by using a red base color prepared in a

similar manner as in Example 16 except a red pigment (C.I.
pigment red 177) was used as a pigment instead of using the
pigment composition prepared in Example 9.
Example 19

10 To obtain a green (G) color filter film, a photosensitive
pigment dispersion of G was obtained in accordance with the
formula of Table 10 by using a green base color prepared in a
similar manner as in Example 16 except a green pigment (C.I.
pigment green 36) was used as a pigment instead of using the

15 pigment composition prepared in Example 9.



Pigment Dispersions R, G and B 21 JAN 2004 RGB Red base col or75-- G een
base col or-85- Bl ue base col or of Exanple 16--100 Acrylic resin505050
Trimet hyl ol propane acryl atel01010 2- Hydr oxy-2- et hyl propi ophenone222

2, 2- Di et hoxyacet ophenonelll PGMAc3737373%otal 175185200 5 Exanpl e 267 TN 2004
obtain an RGB color filter for use in an LCD color display, a glass
substrate which had been treated with a silane coupling agent was set on a
spin coater, and was spin-coated wth the above-described photosensitive
pi gment dispersion for 10 Rcolor filters firstly at 300 rpmfor 5 second
and then at 1, 200 rpmfor 5 second8abYaelfhus-coated gl ass substrate was
prebaked at 80C for 10 m nutes. After a photonmask having a nobsaic pattern
was brought into close commelasiof PhetosahsitjlrasRessrbstrate, the coated
gl ass substrate was exposkugmenty DigperdbonsaRti GyanHi RO0 mJ/cn? by using

an extra-pigh pressure nercury vapor |anp. Devel opnent and rinsing were
then conducted with 39 21 JAN 2004 a speci f} cal IRy-forrmI aéed (evelé)per and
a specifipally-
Red base color 75 - -
Green base color - 85 -
Blue base color of Example 16 - - 100
Acrylic resin 50 50 50
Trimethylol propane acrylate 10 10 10
2-Hydroxy-2~methylpropiophenone 2 2 2
2,2-Diethoxyacetophenone 1 1 1
PGMAcC 37 37 37
Total 175 185 200

5 Example 20

To obtain an RGB color filter for use in an LCD color
display, a glass substrate which had been treated with a silane
coupling agent was set on a spin coater, and was spin-coated
with the above-described photosensitive pigment dispersion for

10 R color filters firstly at 300 rpm for 5 second and then at 1,200
rpm for 5 seconds. The thus-coated glass substrate was prebaked
at 80C for 10 minutes. After a photomask having a mosaic
pPattern was brought into close contact with the coated glass
substrate, the coated glass substrate was exposed at a light

15 quantity of 100 mJ/cm’ by using an extra-high pressure mercury

vapor lamp. Development and rinsing were then conducted with



formul ated rinse, respectively, whereby a red nosaic pattern was formed on
the glass substrate. Subsequently, a green npsaic pattern and a bl ue npsaic
5 pattern were forned, respectively, by,gonducting coating and bgkj jgN ¥t h
t he above-descri bed photosensitive pi gmg t dispersions for Gcolor filters
and B color filters as described above, whereby an RGB color filter was
obt ai ned. The thus- obtained color filter had excell ent spectral
transmttance 10 curve characteristics, was excellent in durability such as

| i ght fastnpe nd.heat resistance, had excellent light transmn ssion
property, gnggﬁgégéﬁﬁiéﬁégoﬁ"ﬂﬁa&e&p%"@éémeéx@éﬂ éntSReckiiqad kvt or filter
whi ch features g vivid, reddish-blue color tone and high transm ssion
property i hCr®8LiB5pe| Einge, respeakivedy, seherebys: ned mosaberpattern
conposition conprising a wet-ground pignment mxture of the foll ow ng
conponent sW¢R) far@edppn the) gga@@p}sellbsmrtamal.ocyani ne, and (B) at |east one
pi gnent sel ected fromthe group consisting of perylene pignents, perynone
pi gnents, qui nadbsiemeept e nd sgreenxmaas Abc pgoeaits , andli & adlapy micd Dpyrrol e
pi gments, anthraqui none pignents, quinophthal one pignents, indigo

pi gmefit s, patoendiere pigmead s, rewpéd vl gTE Scorﬁ:ﬁﬂfllﬂrgj e Dt TR e

nmetal conplex pignents, and derivatives thereof and sa
baking with the above-described photosensitive pigment
dispersions for G color filters and B color filters as described
above, whereby an RGB color filter was obtained. The thus-
obtained color filter had excellent spectral transmittance

10 curve characteristics, was excellent in durability such as -

light fastness and heat resistance, had excelleﬁt light
transmission property, and was equipped with properties

excellent as an LC color filter which features a wvivid

reddish-blue color tone and high transmission property in

156 particular.



sai d conponent (B) is a pigment of a royal purple color inclining toward
blue to a purple color or a derivative thereof, selected fromthe group
consisting of C.1. pignment violet 19, C 1. pignment violet 23 and] €JAN 2004
pi gnent bl ue 60; and wherein a weight ratio of said conponent (A) to said
conponent (B) is 100:0.1 to 100:20 andysaid pigment conposition which when
anal yzed by TG DTA, shows a feeble exothermc peak associated with a

wei ght | osgaijica tenperature range of from390 to 420C and a pronounced
exot herm ¢ peak associated with a weight loss in a tenperature range of
450C and higher, 2 1_JAN 2004 41 2. ,A,Ei gnent congosi tion accorcﬁji ng to
claim1, furthet-conpr PSPRGIFNECRBPFARARY COMBEAENEY (%) Yok I T east one
pi gnent selected fromthe %roup consisting of (G 1) copper phthal ocyani ne
deri vat i viekgmemehmaktuhechIicdhtafad lonéner cappensubst iRueard Ohla benzene
ring thereof and (C 2) conpounds each of which is available froman

aromati c i socyanalescospeendpisa Bolcyah i phatdgg prinmary or secondary am ne
containing at |east one secondary or tertiary am no group; wherein a

i gh [ f [ ' C) 1s.100:0.5
100720, 5. A pi dRnt"conBas: Pronthahlon; Bb e CORRArERS R utiei <o

conmponent éC .is,a conpound gC— 1%). .
consisting of perylene pigments, perynone pigments,

guinacridone pigments, dioxazine pigments,
diketopyrrolopyrrole pigments, anthragquinone pigments,
guinophthalone pigments, indigo pigments, thioindigo
pigments, methine pigments, azomethine pigments, metal
complex pigments, and derivatives thereof and said
said component (B) is a pigmenﬁ of a royal purple color
inclining toward blue to a purple color or a derivative
thereof, selected from the group consisting of C.I.
pigment violet 19, C.I. pigment violet 23 and C.I.
pigment blue 60; and

wherein a weight ratio of said component (A) to
said component (B) is 100:0.1 to 100:20 and said pigment
composition which when analyzed by TG/DTA, shows a feeble
exothermic peak associated with a weight loss in a
temperature range of from 390 to 420°C and a pronounced
exothermic peak associated with a weight loss in a

temperature range of 450°C and higher.



represented by the followi ng structural formula (A): (A If "N j N-C CN
~C . N==C ""CAN "C N 1-1 21 JAN 2004 42 wherein R is a hydrogen,atomor a
desired substituent, and n stands for 1 to 2. 4. A pigment conposiltli AN 2004
according to claim?2, wherein said conponent (C) is a conpound (C- 2)
represented by the follow ng structural formula (B) (B) Rz R + 11
R6NCONH_ Re NHCON R -N \R5 R N R RéNCCNI_RB NHCON-R -N\ R2 R3 RS wherein

Rl to R5 each independently represent, a hydrogen, )
2. A pigment composition according to c¢laim 1,

further comprising the following component {C):

(C) at least one pigment selected from the group
consisting of (C-1) copper phthalocyanine derivatives
each of which contains one or more substituents on a
benzene ring thereof and (C-2) compounds each ¢f which is
ava;lable from an aromatic isocyanate compound and an
aliphatic, primary or secondary amine containing at least
one secondary or tertiary amino group:;

wherein a weight ratio of said component (A} to

said component (C) is 100:0.5 to 100:20.

3. A pigment composition according to claim 2,
wherein said component (C) is a compound (C-1)

represented by the following structural formula (A):

R ™
w | |
—N
R I R
0
/ ----- C;u""N\\/ R
PoC
N o
N=C~ “¢c=N 3 n
e Ve



atomor a Cl-C9 al kyl group, R6 and R7 each independently represent -NH

. or a C2-C6 al kyl ene group which may contain one or nore -NRl- groups, and
R8 represents an arylene group. 5. A process for the production %H.ﬁNZMM
pi gnent conposition, which conprises wet-grinding the foll ow ng

conponents (A-1) and (B): 21 JAN 2004 43 (A-1) a-copper phthal ocyani ne, and
(B) at | east one pignent sel ected fronmra group consisting of condensed

pol ycyclig, glgﬁgp%s ;ahd, ﬁqy " qt adgglg% %h%l%ﬁ f&on1100 0.1to
sol ven

100: 50 i n a non- aronatlc process e pro uctlon of a

pi gnent conp05|t| |ses. dry-grinding the foll ow ng
conponent &AM )3 T&Tf %Egﬂfq * a-copper phthal ocyanine, and (B) at |east

one pignment selected froma group consi sting of condensed. polycyclic
pigments and azo pignents, at a weight ratio of from 100:0.1 to 100:50 to
obtain a dry-ground pignment m xture; and then wet-grinding said dry-ground
pi gnent m xture 4n a A neigmsomadompsal e .acko Al iproaes s fadm the producti on
of a pignent conposition,

wherein said component (C) is a compound (C-2)

represented by the following structural formula (B)

(B) RZ RS .
| ., L
RINCONH-R*-NHCON-R'—N_
| R
R'N ‘
| /R
R'NCONH-R*~NHCON-R—N
| R®

R? R’

wherein R! to R® each independently represent a hydrogen
atom oxr a C;-C4 alkyl group, R® and R’ each independently
represent -NH- or a C;-Cg alkylene group which may contain
one or more -NR'- groups, and R® represents an arylene

-group.

5. A process for the production of a pigment
composition, which comprises wet-grinding the following

components (A-1) and (B):



whi'ch conprises: adding the follow ng components (A-2) and (B) : (A-2)

.copper phthal ocyanine of any crystal form and (B) at |east one pignent
selected froma group consisting of condensed pol ycyclic pignments 8r1d ?ﬁﬁ '
pi gments, 21 JAN 2004 44 at a weight ratio of from100:0.1 to 100:5 i%m

an at |east 60 wt.% aqueous sol ution %i sul furic acid; pouring the

resul tant aqueous sulfuric acid soluti into water to have said conponent
(A-2) transforned in crystal form into a-copper phthal ocyani ne (conponent
A-1) such that a pignent m xture of said conponent (A-1) and said
conponent (B) is obtained; and then wet-grinding the thus-obtained pignent
m xture of the conponent (A-1) and the conponent (B) in a non-aronatic

solvent. 8. A progess) agtighd¥d R nan%b9R8ifk, claids 5-7, wherein the
fol |l owi ng conponent (Cﬁ: (C "at l'east oné pignent selected fromthe group

consisting of (G 1)ycopp | ocyani ne der| Lves h.o ich
contai ns one or rmiBe) subgfi?%%%?s&oéln%;l%“eeﬁzeﬁg\i?}clﬁ\gég tfggirﬁegf Egﬁ (G2

and an al i phati o, pri FAPYIOFRESEDAaREr PaRAre EaE H A B eaet It

secondary or tertiary _am no group,
pigments,

at a weight ratio of from 100:0.1 to 100:50 in a non-arcmatic
solvent.
6. Aprocess for the production of a pigment composition,
which comprises:
dry-grinding the following components (A-1) and (B): .
(A-1) o-copper phthalocyanine, and
(B) at least one pigment selected from a éroup
consisting of condensed polycyclic pigments and azo
pigments,
at aweight ratioof from100:0.1t0100:50 toobtain adry-ground
pigment mixture; and then
wet—grinding said'dry—ground pigment mixture in a
non-aromatic solvent.
7. Aprocess for the production of a pigment composition,
which comprises:
adding the following components (A-2) and (B):
{A-2) copper phthalocyanine of any crystal form, and
(B} at least one pigment selected from a group

consisting of condensed polycyclic pigments and

azo pigments,



I's additionally wet-ground along with said conponents (A-1) and (B) such
-that a weight ratio of said conponent (A to said conponent (C is 100:0.1
to 100:30. 9. A process according to any one of claims 5 to 8, wher210AN 2004
said wet grinding is conducted at 60 to 180t. 10. A process according to
any one of clainms 5 to 9, wherein saigd wet grinding is conducted by addi ng
sai d conponent 21 JAN 2004 45 (A) as a seed. 11. A process according to any
one of clainms 5 to 10, mherein said wet grinding is conducted in the
presence of a grinding aid. 12. A process according to any one of clains
5-11, wher &t asafedgaét rgFﬂﬁdPﬁgfmchoQﬂﬂ%tleatq rwtong'voprlé@@naa af heast
polyhydrlc al cohol. 13. A pignent conposition obtained by a process

accordi ng t&Qam¢-&nequﬁoubabmﬂuﬁionlaf sl £br Wwheacidpal yzed by TG DTA,
shows a feeble exotherm e peak associated with a weight loss in a

tenperature rangepofirifigane3pPlstidt 4R20Eqangua RIANBUNE i @¢RAIRATIHINCI REGK
associated with a weight loss in a tenperature range of 450C and hi gher.

14. A col ora:@rte%oa@mawgﬁd%mew%aé l@@é&s%ﬁne&q@ewe&aw@fmed
fromthe group consisting of filmformng resins and liquid nedia, wherein

sai d pl gment ks &-BogPERt phEATRBS YL PRl ALEAU M NG £ a2y Q08 Afp A aj ms 1-4

and
Pigment mixture of said component (A-1) and said component (B)

is obtained; and then

wet-grinding the thus-obtained pigment mixture of the
component (A-1) and the component (B) in a noﬁ-—aromatic solvent.

8. A process according to any one of claims 5-7,
wherein the following component (C):

{C) at least one pigment selected from the group
consisting of (C-1) copper phthalocyanine derivatives each of
which contains one or more substituents on a benzene ring
thereof and (C-2) compounds each of which is available from an
aromatic isocyanate compound and an aliphatic, primary or
secondary amine containing at least one secondary or tertiary
amino group,
is additionally wet-ground alongwith said components (A-1) and
(B} such that a weight ratio of said component {A&) to saiq
component (C}) is 100:0.1 to 100:30.

9. A process according to any one of claims 5 to 8§,
wherein said wet grinding is conducted at 60 to 180C.

10. A process according to any one of claims 5 to 9,

wherein said wet grinding is conducted by adding said component
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(R) as a seed.

11. A process according to any one of claims 5 to 10,
wherein said wet grinding is conducted in the presence of a
grinding aid.

12. A process according to any one of claims 5-11,
wherein said wet grinding is conducted in the presence of a
polyhydric alcohol.

13. A pigment composition obtained by a process
according to any one of claims 5 - 12, which when
analyzed by TG/DTA, shows a feeble exothermie peak
associated with a weight loss in a temperature range of
from 390 to 420°C and a pronounced exothermic peak
associated with a weight loss in a temperature range of

450°C and higher.

14. A colorant comprising a pigment and at least one
component selectea from the group consisting of film-forming
resins and liquid media, wherein said pigment is a pigment
composition according to any one of claims 1-4 and 13.

15. A method for coloring an article, whi;h comprises
using as a coloring agent a colorant according to claim 14.

16. A colored article obtained by a method according to

claim 15.



