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COLCOUR | MAGE FORM NG METHOD AND | NK USED THEREFCR Fi el d of the Invehtion -

This invention relates to an ink, to a conbination of 5 inks for wuse
in formng a colour inage and to nethod for forning a colour inmage.- The imk -
can be used to produce colour inmages having good |light fastness even where
t he col our imge to be produced includes on the recording medi um regions
of overlapping inks of 10 different colours which are required to
produce a m xed col our region of the image. Colour printing can be

carried out I eRRRUNAUACE WORMING WMETHOD AnDYShoCUst ddmigindyls of tine
wi t hout diffi cwiies—artshg—such—as—clogglng-of—the nozzle or other parts
of the 15 ink flow path in the printer, even in the case of an ink
jet printer in which the inmages are formed using thernmal energy. Related.
Background Art 20Field rof athe i Iiventionprinter an image is fornmed from

I nk dropl ets which becone attached to a part or the whole of a recording
medi um such as pafddis vnventiomkrelatesngosant dmk, bdion@ eombinatiigm tok
ink droplets. As the ink to be used for form ng colour inmages in 25

such an inR jet plis nfW stwsf 1pnEPEMipgna FOloydedmages and o mathpd
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produce colour images having good 1ight fastness even

where the colour image to be produced includes on the

recording medium regions of overlapping inks of €Tﬁ

t*

‘10 different colours which are required to produce a
mixed coloq;_region of the image. Colour printing can
be carried out -reproducably using the ink over
extended periods of time without difficulties arising
such as clogging of the nozzle or other parts of the

15 ink flow ‘path in the printer, even in the case of an
ink jet brinter in which the images are formed using

thermal energy.

e : Related Background Art ( 

20 In an ink jet printer an image is formed from ink
droplets which become attached to a part or the whole
of a recording medium such as paper, various ink
ejecting systems being used to form the ink droplets.
As the 1ink to be used for forming colour images in

25 such an ink jet printing system, there can. be used

inks prepared by .dissolving or dispersing



fragenta, yellow, black etc in water or a |iquid medi um conprising water and

a wat er - sol ubl e sol vent. Col our images are fornmed using at |east two inks
of different 5 ° hues. Also a plurality of inks of different hues
as déﬁ%ribed above have been used to form col our inmages by the use of
witing inplenents such as a fountain 10 pen, a felt tipped pen, a

ball point pen etc. In the above, nenfiened inks various perfornance
requi renents are routine, anongst which the nbst conmonly demanded

requi rement concerfaterngolpbdp; dygs of f yarieys ohueRe csuEhr apnagyen,

f or med. I the ink cgntains a dye_of insufficient, |ight_fastness the

probl em of ten ari scB2gfRtaar YEL1PHe PAAGE RES ABeWALSFNOT At L4AMAd meddnmyur

f ad i od_of . Li hat i Lity.is.reduced. |
Part i cul ar |y wher e 80BetS1RG FRter, Ang.s wdkRrrat ubye"BRIEPRSs: 11 GRLour

several dyes of difLgLeal BES RS IEAAPRE, 1BLLRONGE URSTHES 0 FLron

I ndi vi dual |y exhi excel stness, a nem/Sro | em-ari ses
which is thag the |hght, fastness of the coloured image as a whole can be 25
significantly reduced by interaction between the dyes.  -3- For
exanpl e a copper phthal ocyanine dye widely used as a dye for a cyan ink in
an ink jet printing system or

Also a plurality of inks of different hues as

described above have been used to form colour images

. by the use of writing implements such as a fountain

\/’ 10 pen, a felt tipped pen, a ball point pen etc.

In the above mentioned inks various performance
requirements are routine, amdngst which the most
commonly demanded requirement concerns the 1light
15 fastness of the éolour images formed. If the ink
contains a dye of insufficient 1light fastness the
problem often arises that after the image has been
formed it will discolour or fade over a period of time
so that its quality is reduced. Particularly where a
20 co;our image is formed by superposition of several
dyes of different hues onto the paper, although the
dyes may individually exhibit excellent 1light
fastness, a new prdblem arises which is that the light
fastness of the céloured -image as. a whole can be
- 25 significantly reduced by interaction between the

dyes.



a pht hal ocyani ne dye as described in Japanese Laid Open Patent

Publ i cati on

i ndi vi dual |y.
sheet as described above,

No

179569/ 1984  exhibits 5 excellent [light fagtness
However, when it is superinposed on other dyes ‘on & pape{
it is frequently liable to promote fadi ng of

such other dyes, and in particular it can have a significant effect on
magent a dyes and bl ack 10 dyes, pagti+cularly nagenta dyes of the

nonoazo ty

pe. Preventing the fading of dyes in m xed col our regi ons where

a nunber of dyes Fare examplien s sppme plptheldeyahines dge awpdebyecused abe

formul ati on
the formt
of each h

the nozzle of thé pPhthalocyanineo dye Asfidesc

of i
i on

nk jet printing inks. 15 A further problem which arises

of dyel dor & myan ink injarridedebmeinting systerie onks

in

ue which are stable and do not clo qé ener ate sedi nent at
gébe
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matter is liableikoigeé@ggyiﬂﬁﬂgéﬁ]on other dyes on a paper sheet as

a pen tip
during ex%e
particul a

10
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described above, it is frequently liable to promote
fading of such other dyes, and in particular it can

have  a significant effect on magenta dyes and black

. dyes, particdlarly magenta dyes of the monoazo type.

Preventing the fading of dyes in mixed colour regions
where a number of dyes are superimpoSéd one upon the
other is a problem in the formulation of ink Jjet
printing inks.

A further problem which arises in the formation of

. colour images as described above is to provide inks

of each hue which are stable and do not clog or
generate sediment at the nozzle of the printer, af an
orifice of the printer or at'_a pen tip, such
sediments can form during recording using the ink by
various systems, during interruptions betweeri periods

of recordihg or during extended periods during which

-no recording is carried out.

In particular in ink jet systems that works using heat

pepapese baidys

\)



*the surface of the thermal printing head as a result of tenperature change

and this problemis particularly significant. Since a plurality of inks
~18S negded to 5 forma colour imge, all of the inks wused nust have
“the appropriate liquid stability. However, in the case of the inks of

the prior art various additives are needed to satisfy requirenents such as
the ability of the ink to be ejectedqg -its long term storage 10
stability, the sharpness and density of the recorded i nages produced, the
surface tension, enbegysl oreiga matdesr tisediable dod deso depomitedf on
various inpurities present in the dyes used. Problens have arisen, for
‘exanpl e that clog¥heg swrfaced f &h@oi‘—ﬂee‘-‘ml Printdng head ast a mesulik

j et device, or deposited matter ‘ﬂenerated on the surface of

the heater, or se&fn@ﬁ?‘pﬁiétg‘é'ﬁemed&"i d:m@ng’@%tiﬁré’@é'tiﬂﬂ}éﬂﬂ

PP Le of the varl BieeRMisant Ut ol SHGR Ay B3 d S BUER A o
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l i quid nmedirum for “di ssol vin érs
wher ei n the thedy%pprob%iatea 1iqu'~iﬁ ”@ﬁ'ﬂi@ﬁ'ﬂ:&hm ORI, i‘i‘V%he
represented by the formul

case of the inks of the prior art wvarious additives

are needed to satisfy requirements such as the ability

of the ink to be ejected, ' its 1long term storage

~~ 10 stability, the sharpness and density of the recorded
images produced, the surface tension, the electrical
properties etc, and also because of various impurities
present in the dyes used. Problems have arisen, for
example that dlogging occurred at a nozzle or orifice

15 of an ink Jjet device, or deposited matter was
generated on the surface of the heater, or sediment

was generated during long term storage. Thus in spite

of the wvarious excellent characteristics of the ink

jet system, this is one reason why its popularity has

20 so far been limited.

SUMMARY OF THE INVENTION

" The present invention provides an ink comprising a dye
and a liquid medium for dissolving or - dispersing the

25 ‘dye therein, wherein the dye is a



5 [err] wherein:

[ ph] represents a phthal ocyani ne skel eton having at 10

its centre a netal of group IIl, IV, VIl-or VIII of the Periodic Table at:
its centre;

Qrepresents [err] or [err]wherein: [err] represent’s a strai-gh
or branched or cyclic al kyl or aral kyl group; 15 [err] and [err]

I ndependently represent -H, [err] [err] or a straight, “branched or

cyclic alkyl

resi due,

O to 4 provided that the relationship 2 < a

represents an al kedbtmuedaal or [err] -6- and wherein the ink contains
free ions of the netal at a concentration of 15 ppmor |ess. The invention.
further conprises the conbination for 5 use in formng a colour
image of a cyan ink as aforesaid with at | east -one of a magenta and a
bl ack i nk. ' ///’(Q)a
e o
5 [ph]
o " (S0gX),
wherein:
[ph] represents a phthalocyanine skeleton having at k«)
10 its centrg a metal of group II, IV} VII or VIII of the
| Periodic Table at its centre;
hQ_represenﬁs_-SOZORl or -SOZNR2R3, wherein:
Rl represents a straight or branched or cyclic
alkyl or aralkyl group;
-15 R2 and R3 1ndepepdent1y represent -H, -(CHZCHzo)n
-R4, -(CHZCHOH)n - R4, -(CHCH CHZO)n - R4, or a
straight, branched or cyclic alkyl or aralkyl Q;)
group, or —NR2R3 represents an amino acid salt
residue, n represents an integer of 0 to 12, and
20 R, represents H, CH; or CHZOH:

or aral kyl group, or [erg]represents an anmino acid salt

n represents an integer of 0 to 12, and 20 '[err] .
represents H, mm&ﬁaiﬁﬁﬂtﬁaf@éybniﬂéepeﬁi}szt 'bi‘e’bﬁa_éﬁﬁ‘éah_ an bgt egeghy om
ied; an

< 4 is satisf

aand b independently represent an integer from 0 to 4
provided that the relationship 2 < a + b < 4 is

satisfied; and

X represents an alkali metal or NH,;

t

*



iThe invention further provides a nethod for formng a 10 col our i mge
which .conprises applying inmagewise to a substrate a conbination of inks
-as aforesaid. The invention further conprises a nethod for form ng a col our
”inagé#“hich‘conprises appl ying i magewi se to a 15 substrate a
plurality of inks including an ink as aforesaid, wherein the col our
image is coated with a transparent pratetd ve nenber containing at | east a
UV- ray absorber. - 7- DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
The present invent arsl Mherdint aiiss dally cdnthiat i fras dond @ACHE RS tdE
obj ects as described above 5 and consequently found that by using a

speci fi ¢ pht hal ocy@nicemagntratidre of/d 5 @pwyom Iesds.and by defining the
amount of divalent or higher netal ions in the ink, the fading prevention
effect of other hues to which the cyan ink is inparted overlappingly, 10
particul arly-magenta and/ or bl ack dyes, can be 1 qbtained, thus givin
col or images wth gﬁlﬁwqﬁ%tﬁ‘ﬁé‘?ﬁ%ﬁmmﬁi&e%om niFRPRANATNY| SR%f

I quid stab%llty OLééﬂgiﬂt 5¥%f§3ﬂ1g(ng% JJEH £E§§E of a c¢yan ink as

aforesaid with at least one of a magenta and a black

ink.

The invention further provides a method for forming a

coiour image which comprises applying imagewise to a

substrate a combination of inks as aforesaid.

The invention further comprises a method for forming a

colour image which comprises applying imagewise to a
15 substrate a plurality of inks including an ink as

aforesaid, wherein the colour image is coated with a
transparent protective member containing at least a

UV~ ray absorber.



5 inpurities are contained in conercially available dyes, and that if they
ate utilized as such for preparation of ink, these inpurities, particularly
di val ent or higher netal ions, maihlwy cause the problens of clogging of &
nozzle and |l owering of ink 10 stability as described above. A commercial I
avai | abl e cyan dye, as it is, contains a |arge anount of unreacted free
nmetal ions entrained during its synthesis. Accordingly, when such
comercially avail able cyan dye is used for an ink in the present

i nvent i on DETAXIED DBESCRIRTION IOF (THE "PREFERREDNEMBODSMERYSE, €. 0.

cl ogging of a nozzle or an orifice and Tormatron of. sedr nent during the.
storage of in the Thek prigmeanttulnventorsibave intengsieékgtstadsedf or
deposition of foreign matters on the heating head in 20 the ink jet system
utilizi ngimemrdarcitgy acnarplish ithe Rlxfed¢bsnast dascrikgdnabokewi t h hi gh
l'iquid étability can be obtained by suppressing such inpurities at a

. cert ai n’ vamge conseguentlyy aund ihak IRy Meirgraiseeeifieh excel l ent 25

| i ght f ast nes an be stab f or ned. -9--
9 p?xtia(iocyanine cwle as the dye for cyan ink and by

defining the amount of divalent or higher metal ions

in the ink, the fading prevention effect of other hues
to which the cyan ink is imparted overlappingly,

10 particularly magenta and/or black dyes, can be .

-4



Next, to describe in nore detail about the present invention, the principal
speci f.ic feature of the present invention is to use a phthal ocyani ne dye
ehavigg}_a coordi‘nation nmetal of the groupdl, IV, VIl or VIIl or a

met alfr ee pht hal ocyani ne dye as the dye for cyan ink in formation of a
color image by use of ink, and to obtain a color image wth excellent

| i ght fastness by use of such cyan ink. In the prior art, it has been known

to use a 10 copRaind,hahe) FIviad xoist itadesible dicé DIéRé i on of a
color image‘by use of a plurality of inks wiith different hues, for exanple,

the three pri maghtdelstnesd. cyan, nmagenta and yellow or the four primary
colors containing black in addition to the three colors Wile such copper
pht hal ocyani ne dye it adlso,slcomnerningyithe ghridkadsmests,1idqweidr obl em has
i ssued that |ightfastness of dyes of other hues, for exanple, magenta dye
or bl ack dye istabdddrtivaioify indwerddd has lpeeny faund dd@ikemysth hal ocyani ne dye.
By use of the phthal ocyanine dye as nentioned above in place of the copper
pht hal ocyangndagprities ageocontadaesthimFampanqiatly iayafiakifss as a
whol e can be provided mﬁ&Q&u& | opering in |ightfastness of_ dyes of other

e

hues as descr P¥ES afBdet $htRaYo &Fshith ¢ AHSHRE LM the present

' nvention IS'B%%%%%%QE%% g% Egi,f%ﬂégﬁ q%purities, particularly

divalent or higher metal ions, mainly cause the
problems of clogging of a nozzle and lowering of ink
\;/ 10 stability as describedlabove.
A commercially available cyan dye, as it is,
contains a large amount of unreacted free metal ions
~ entrained during its synthesis. Accordingly, when such
commercially available cyan dye is used for an ink in
15 the present invention, these free metal ions or their
‘compounds cause, e.g., clogging of a nozzle or an
orifice and formation of sediment during the'storage
of in the ink. .
Particularly, this is the greatest cause for
20 deposition of foreign matters on the heating head in
the ink jet system utilizing heat energy. Thus, it
has been found that a cyan ink with high liquid
stability can be obtained by suppressing such
impurities at a certain value or less, and '
consequently a_color image with excellent

25
lightfastness can be stably formed.



-10- 1 forrmula (1): (1) [err] 5 - In the above fornmul a,

[ ph] represents a phthal ocyani ne skel eton having a coordination netal atom
of the group II, IV, VII or VIIl or no cgordination netal atom:at its 4
center; Qrepresents any desired substTtUent; a is an integer of 07to 4; >
10 represents an alkali nmetal or NH4; and b represents an integer of 1 to
4. ¥he pht hal ocyani ne dye to be used in the present invention nmay be any

pht hal ocyani ne dye, e 19t Wiy ind S1aTibHd°H b1 Rpbli€ EgVe for mula

The pht hal dcyani ne dye

can give sti etter color I nages in respect’

of tone, |ighYreaente Inveitiidn, NS pPERc1pR] 25ba82FIE Yehbudyegsof ot her
hues, liquid stability of the ink formed, and other various perfornmances is

represent ed Rihel predente invienit fon e €d Nude ' &PpRERALScpaslihe] gpeup or a

[err] group;

a and b independently represent an integer of 0 to 4, provided

that the rel siavimghiap cobrainatiorh methal sofathaefgedupt BE, ab¥yeVIErot )
represents a straight or cyclic al kyl or aral kyl group which may al so have

abranchings

10 .

15

20

25

VEIII] cana mertiall-ifirves) qricha lgcyapine edye 28s| the| dye ferr |
cyan ink in formation of a color image by use of ink,
and to obtain a color image with excellent
lightfastness by use of such cyan ink.

:In the prior art, it has been known to use a

copper phthalocyanine dye as the cyan dye in formation \J

of a color image by use of a plurality of inks with
different hues, for example, the three prinéry colors
Qf cyan, magenta and yellow 6r the four primary colors
containing black in addition to the three colors .
While such copper phthalocyanine dye itself shows

high lightfastneas, the problem has issued that
lightfastness of dyes of other hues, for example,

magenta dye or black dye is remarkably lowered by -

using such copper phthalocyanine dye. By use of the ;;)

phthalocyanine dye as mentioned above in place of the
copper phthalocyanine dvye, the color image having
excellent lightfastness as a whole can be provided
without lowering in lightfastness of dyes éf other
hﬁes as described above.

The phfhalocyénine-dye to be used in the

present invention is represented b& the foilowing

3



1 group, a straight or cyclic alkyl or aral kyl group which may al so have a
branch, qr an amno acid salt residue; n represents an integer of 0 to 12;

=and Jerr] teprésents H [err] or [err].

The above preferable

pht hal ocyani ne dye may be any dye, provﬂ§é&'that it is included within the
above definition. Specific exanples thereof include those as nentioned

bel ow. Anong these phthal ocyani ne dyes, particularly preferable are those
with their cepbphulBt @rjyheing Ni, Co, V, particulrly Ni.. In the 10

following fb

rmul ae, ph represents the phthal ocyani ne skel eton, and the

respective substituents Q and sulfonic(ggid salt residue are bound to the
benzene ring of phthal ocyanine. 1-1 , & SO NH 15 .2 2 b=1
X=Na center netal =Ni 1-2 a=0, b=2ph)X=Na center neta)=Ni 20 1-3 a-0. b=3,
X=Na center netal =N 1-4 a=1, Q[errN\

W

10

15

20

(5032{)b

In the above formula, [ph] represents a
pﬁthalocyanine skeleton having a coordination metal
atom of the group 1I, IV, VII or VIII or no
coordination nmetal atom at its center:.Q represents
any desired substituent; a is an integer of 0 to 4; X
represents an alkali metal or NH‘; and b represents an
integer of 1 to 4.

The phthalocyanine dye to be used in the
present invention may be any phthalocyanine dye,
provided that it is included within the above formula.
The phthalocyanine. dye ﬁhich can give still better
color images in respect qf tone, lightfastness, water
resistance, relationship with dyes of other hues, |
liquid stability of the ink formed, and other various
performances is represented by the above formula,
wherein Q rebresents.a -5020R1 group or a —502NR2R3
group; a and b independently represent an integer of 0
to 4, provided that the relationship of 2 <a+bz<4

is satisfied; the above R, represents a straight or

1
cyclic alkyl or aralkyl group which may also have

abranching; R2 and_R3 independently represent

a -(CH CHZO)n - R4, —(CHZCHOH)n - R4, or -(CHCH3CH20)n - R4

2



b=3, X=Na 25 center netal =N

[err] b=1, X=Na
1-8 a=2, Q[err]
met al - N

-12- b=2, X=Na center netal
center netal=N 1-7 a-2, Qs[err] b=1l, X=Na
b=2, X=K center netal =N 1-9 a=2, Q=[err]

15 1-10 a=2, Q@&SO [err]

b=1, X=Li

oC y b-1, X=Na 20 center netal =Co

center netal =N

=Ni 1-6 a=3,
center netal =N
b=1, * X=K* cent £&[;

1-11 a=3, Q=SO~

, group, a straight or cyclic alkyl or aralkyl group

which may aiso have a branch, of an amino acid salt

residue; n represents an integer of 0 to 12; and R‘

represents H, CH3 or Cﬂon.

[4)]

The above preferable phthalocyanine dye may be

any dye, provided that it is included within the above

definition.

as mentioned below.

Specific examples thereof include those

Among these_phthalocyanine dyes,

particularly preferable are those with their center

netal being Ni, Co, V, particulrly Ni.

10

In the

following formulae, ph represents the phthalocyanine

skeleton, and the respective substituents Q and

~sulfonic acid salt residue are bound to the benzene

ring of phthalocyanine.

1-1
15—

a=1, Q=502N82 C

:b=1. X=Na

20
4

25

.center metal=Ni

a=0,

b=2, X=Na
center metal=Ni
a=o.

b=3, X=Na

center metals=Ni

a=1, Q=802NH2

b=3, X=Na

center metal=Ni

%



"1-12 a=2, [err] b=1, X=Na center netal =Co 1-13 a=1, Q=SO NH b=2, X=Na
-13- center netal-Co 1-14 a=1, C{err] b=3, X=K cente netal -V 1-15 a=l,

= [err] b=2, X=Na center netal -V 1-16 axl, (Q=[err] b=2, X=Na 10 center
met al'=V The pht hal ocyani ne dyes as described above are commercial ly
avai.l able with case, and any of such commercially avail abl e pht hal ocyai ne
dyes.can be used in the present invention, and these cyan dyes can be used

of course al onle-So@a=ts Qmﬁﬂr#tati on of two or nore kinds thereof, or can be
used as the essential conpone in combination with other various dyes such

as direct dyes, ab=®i.cX#Nss, etc. These commercially avail abl e
pht hal ocyani ne dyes are produced primarily for dyeing of fi'bers, therefore
cont ai ni ng much center metal=Ni

1-6 a=3, Q=502NH2
b=1, X=Na
.center metal=Ni
1-7 afz. Q=802NH(CH2)3CH3
b=1, X=Na
center metal=Ni
1\, 10 1-8 a=2, Q=SOZNHCZH5
. b=2, X=K
center metal=Ni
1-9 aéz.:Q=502NH(CH2CH20)2CH3
b=1, X=K
center metal=Ni

15

1-10 a=2, Q=502NHCH20H3

b=1, X=Li
center metal=Ni

' 1-11 a=3, Q=502002H5

b=1, X=Na
20 :
center metal=Co
1-12 a=2, Q=SOZOCH(C33)2
b=1, X=Na
center netal=Co

1-13 a=}, Q=802NH2

b=2, X=Na

25



20 inpurities.

The present Inventors have studied al so about these

inmpurities and found that a considerable amount of divalent or hig
metal ions (e.g. several decades to sevefgl_hundreds ppm are contalned 4‘
together with much inorganic salts, and these netal -14 - i ions

many: pr obl ens

during formation of color image, particularly during

f or nati on according to the ink jet system That is, it has been fou
t hese netal _ions noeadernmet@aleow i Nk, when the cyan 5 ink is overlapped

with inks of

ot her hues, particulrly a nagenta and/or a black ink d

formation of ¢endra=nage=smzu(qnwj | i ghtfastness deterioration
dyes in these ot her hues. Ao, it *has been found that these retal

deposit forei

gn nabr8rsXeK t he thermal head of the ink jet device,

ink jet systemis particularly utilizing heat energy, thereby causi
prevention of snDoFHn§FevFﬂeﬂﬁM: ink to obstruct stable formation of
col or images. Fadi ng of magenta and bl ack dyes with

metal i.ons 3n.tAﬁoF'ﬂwaB€§°QH§2depos|t|on of foreign matters on the thermal

satisfactory

head as descr

10

I bed gggve gﬁgend greatly

center metal=V
1-16 a=1, Q=502(CHZ)2CH3
b=2, X=Na

center metal=V

her free

cause
col or
nd t hat

uring
of the

ions 10
when t he
ng al so

The'phthalocyanine dyes as described above are

commercially available with case, and any of such

" commercially available phthalocyaine dyes can.be used

.in the present invention, and these cyan dyes-can be

15

used of course alone or as a combination of tﬁo or

more kinds thereof, or can be used as the.essentiél

component in combination with other various dyes such

as direct dyes, acidic dyes, etc. These commercially

.available phthalocyanine dyes are produced primarily

25

for dyeing of fibers, therefore containing much.
impurities. - |

The présent inventors have studied also about
these impurities and found'that a considerable amount
of divalent or higher free metal.ions (e.g. several
decades to several hundreds ppm) are contained

together with much inorganic salts, and these metal



‘on the concentration of metal ions in the_ink, and these problens can be
sufficiently solved by controlling the free netal ions in the ink to 15 ppm
220 or Jess,; preferably 3 ppmor |ess. The method of controlling the
“concéhtirati dn of the metal ions in the ink to 15 ppmor less nay be the.

met hod in W&Qit%@tms?’cﬁ(%%f@mﬁgtgu+ﬁn§gf%+§ﬁigﬁf<9f ecd 6 Preparation

of the ink or the net the cyan 1 nk during or

after the prapaa! igdr@fcdl@rly adbing&olsr PEbihaelon £8cotdeng®thod for
the purification of dye or ink, there may be enpl oyed any of the nethods

known in thetdr¢hé Uik afet Neysedi i NChat't 1Pt PO ChaycseenIf ghuid €a®r gani c

- solvent, precipitation, recrystallization, the ion exchange nethod, the
aerati on netttoshe toieet 800l axiergixed i cthei ¢pan ofnkptwicen Wilid eyan
aggl oneration agent, the filtration nethod, the linme softening nethod, the
el ectrol yt.i dnietimdwer apmbiwith oddnkd ofiestherthwes. particulseinod for
form ng a’col or i mage of the present invention,there is used the cyan ink
cont ai ni ng thaagants endinmhea ddack ek dubiteg aponration LECPHRE of . hues

other than cyan, and the effect : .
image, will promote lightfastness deterioration of the

dyes in these dther hues. -
Also, it has been found that these metal ions
’ 10 deposit foreign matters on the thermal head of the ink
N jet device, when the ihk jet system is particularly
utilizing heat energy, thereby causing also prevention
of smooth ejection of ink to obstruct stable formation
of satisfactory . color images.

Fading of magenta and black dyés with metal
ibns in color images and deposition ofjforeign matters
.on the thermal head as described above depend greatly
on the coﬁcentration of metal ions in the ink, and
these problems can be sufficiently solved by
contrdlling the free metal ions in the ink to 15 ppnm
dr less, preferably 3 ppm or less.

The method of controlling the concentration of
the metal ions in the ink to 15 ppm or less may be the
method in which the phthalocyanine dye is purified before the
preparation of the ink | or the method in

which the cyan ink during or after the preparation of the



of the present invention can be nDsL_q ibited when 15 the ink used in
conbi nation is magenta and/or a bl ack dye. To describe in detail, in the.

AT

prior art, when a phthal ocyanine type dye which is itself excel'lent- in 7
| i ghtfastness is used as the cyan dye, fading of nuch nagenta and bl ack ™

dyes was pronbt &8. PHERELed. | A hd matdedht i nvention, magenta and bl ack
dyes haviﬁg ot her excel |l ent performances which could not be used due to
pronoti on ofosuthefpudrih@icatibea pifi dyeacr dak,bahedld Maactily used,
whereby further excellent color inmage can be formed. 25 For exanple, as the
magent a dyeenRieye@nanyypé the- methddeskaowhn dm €hle. akti dudad a0, 51, 52,
87, 91, 92, 93, 94, 95 98, etc. and anthraquinone type dyes such as C.I.
Aci d Red 8othgisakbingzouttmetbed.bwaghdhgr aliith @asednganigependi.ng on their
structures, and those 5 which can preferablg bring about the effects of the
present igVAMYRE arRrepiRitatigns represtalddzayione tdel denng for mul a:

napht byl grBTHRS (A5 hodor boe nerat ianshethpgy the o o Lo O
agglomeration precipitation method with an '
agglomeration agent, the filtration method, the lime
softening method, the electrolytic method or a

10 combination of these methods.

In the method for forming a color image of the \)
present invention,there is used the cyan ink
containing the phthalocyanine dye as described above

. and .also inks of hues other than cyan, and the effect

of the present invention can be most exhibited when

the ink used in combination is magenta and/or a black
dye. To describe in detail, in the prior art, when a
phthalocyanine type dye which is itself excéllent in
lightfastness is used as the cyan dye, fading of much

20.magenta and black dyes was promoted. However, in the i;)

present invention, magenta and black dyes having other

excellent performances which could not be used due to
promotion of such fading in the prior'art can be
satisfactorily used, whereby further excellent cdlor
image éan.be formed.

For example, as the magenta dye, xanthene type



‘napht hyl "group. 2-1 15 NH2 20 [err] 25 -17- 2-2 [err] [err] 5 2-3 10
[err].[err] 2-4 [err] 15 [err] 2-5 20 [err] [err] [err] 25

dyes such as C.I. Acid Red 50, Si, 52, 87, 91, 92, 93,
9@, 95, 98, etc. and anthraquinone type dyes such as
C.I. Acid Red 80, 81, 82, 83, etc. can be preferably
used not depending on their structures, and those
which can preferably bring about the effects of the
present invention are monocazo dyes represented by the
following formula:

! ""l='N"°2
wherein Qi represents a substituted or unsubstituted
N2 - phenyl or naphthyl group and Q2 represents'a-substituted-

10
naphthyl group.

N
|
fary

M,
o CF o NH-{_:<\<N
20 - N=N: OG NH2
| . ) .F N

SO0sLi - "SOsLi

25



2-6 [err] [err] [err] 2-7 [err] [err] 10 NaCBS
SCB8Na 2-8 OH 15 [err] 2-9 20 [err] 25 -19- 2 -10 5 .
[err] The black dye to be used in thgwﬁgegpnt i nvention may be any bl ack™
dye known in the art. The bl ack dyes

of the present invention is represented by the follow ng 10

2-~2
1 — NH»
SOsNa QH NH=
Hacé-u-n @O NH.2
5 SOsNa 03Na
2-3

03NH4 HO NHCOCH,

-N : " . . -
10 HQCOCHN N | J
NH<O0s SOsNH,

CO0K . OH NHCO-ph

15 - <::$_i¥7N1§lD‘E;

2-5

20 SG,Li OH NHCO-ph

Hs G—C§-N-N OO '

SOsLi OsLi

25

i‘ch wel | can bring about thée effelts

v



general formula: [err] wherein [err] represents a substituted phenyl or
napht hyl group, [err] represents a substituted phenyl ene or naphthyl ene
-'tgroug//‘and [err] represents a substituted 1|r}apht hyl 15 group. Exanples of the
bl ack dyes i nclude those represented by tfte Tollowing fornulae. 3-1 20
[err] [err] 25 -20- [err] 5 3-3 [err] 10 [err] 3-4 HO 15 3-5

HO 20
) 2-6
S03Na HO NHCOCH,
N303S SOgNa
5
2-1
o . - CHa OH
e
< | S
10 ' .
Na0,S 803Na
2-8
" | '
Nals§ SOsNa
U 28

- 20

25



[err] 3-6 HO 25 [err] SO3 Na -21- [err] 3 3-8 [err] 10 [err] Also, in
the present invention, other than magenta and/or bl ack inks as described -
above, yellow inks can be used, and aJt of the yellow inks used in 15 t he_
ink jet system etc. can be used wi tholl & any limtation for the ink to be
used in these yellow inks. In the nethod of the present invention, other
than the cyan ink prepared fromthe phthal ocyani ne dye 20 as descrlbed
-above, ink of at_ | gagt one col or other than cyan is used in conbination.
The ink td be-used-rn conbi nation nay be prepared fronlany dye, but

CHa OH NHCOCH,

Ja e

Naoa_ SOaNa

(44}

The black dye to be used in the present
invention may be any black dye known in the art. ‘The
black dyes which well can bring about the effects of

the present invention is represented by the following

10
general formula:
Q3 - N=N - Q‘ - N=N - Q5
wherein 03 represents a substituted phenyl or naphthyl
group, Q4 represents a substituted phenylene or
15 naphthylene group and Q5 represents a substituted naphthyl
group.
Examples of the black dyes include those
represented by the following formulae.
3-1
20 _
S03Na CH3. OH . 05Na
OO
0s:Na. S0;Na

25

S



*concerning magenta color and bl ack color, the respective dyes as nentioned
above are preferred, and 25 concerning yell ow dye, any yell ow dye may be
enployed -22- 1 The nmethod itself foggthe preparation of these aqueous
“inksXof these respective colors may be practrced according to the prior art
techni que. As descri bed above, by use of the above ink as the cyan ink in
formati on of color images, |ightfastness of the i mage can be remarkably
inproved. I & tion, for exhibiting its effect fully, it is preferable to
incorporate a UV-ray absorber in at |east one ink of the plural inks to be
used.. 10 As the WV-gay, absorber to be.géed in the ngsent .

i nvention, there have been i ' At naterral
fromdeterioration by UV- ays at

UV-wavel ength portion in o, e.g., heat
energy, and which have be&s ; el d of synthetic
resins and foods of the prior SO4Na AlQGCHf ada known UV-ray absorbers can
be used in Bhe present invention, and they may not be necessarily

wat er - sol ubl e. They may be al so insoluble inink mediumif they can be
stably dispersed in ink

3-3

W
}
o

o " sNa S0;Na S0, Na
'S0sNa |

e et ey ee

SOsNa

25 | g::}—N-N:gHgTN-r]!ililn[NHz

SOzNa SOsNa 803N8

SO0asNa



20 nedi um However, particularly preferable ones in the present invention
are soluble in Ink medium nanely water or water and a hydrophilic solvent
i ncl udi ng a benzophenone type, a benzo%élazole type, a cyanoacrylate ty
and a salicylic acid type UV-ray absorBér which have hydrophilic group "such
as sulfonic -23- acid group, a carboxylic acid group, a phenolic

hydr oxyl group, an am no group or a soluble salt thereof and derivatives

~ thereof. Mugeqspecifically, there may be included 2,2'-dihydroxy-4,4'-

di met hoxyblefrzophenone- 5- suISﬂaMc acid, salll thereof with sodi um ,
potassium lithium etc.; 2 hydrox,-l- met hpxybenzophenone-5-sul fonic acid
and salts thereof with ,~A - N R NLE Hetc.; (2' -hydroxy-5'-

met hyl phenyl ) benzotri agol ¢ / | ) benzotri azol e; and the

| i ke. These WV-ray abs may - (®)4 G at | Sy -one of plural inks
with different hues for form ng coMo |na§e in the"present invention to
acconpl i sh the objects of the present)inyention. However, since the color

i mage is not necessarily prepared by §beplapp|ng used i nk droplets with
each other’ and there may al so exi st tha 3lon of only one color or only

two overlapping colors, it is M““ 2H40H) 5
3-8
HO
10 ' S0sLi O SO0sLi

Also. in the present invention, other than-
magent& and/or black inks as described above, vellow
15 inks can be used, and all of the yéllow inks used in
the ink jet system, etc. can be used without any
1limitation for the ink to be used in these yellow
inks. .
In the method of the present invention, other * k;)
20 than the cyan ink prepared from the phthalocyanine dye
as described above, ink of at least one color other
than cyan is used in combination. The ink to be used
ih combination nay-be-prépared from any dye, but
concerning magenta color and black color, the_
respective dyes as mentioned above are preferred, and

25
concerning yellow dye, any vellow dye may be employed.



‘practicaffy preferable that at |east the three prinary colors of the inks
used shoul d contain UV-ray 20 absorber. The amount of the UV-ray absorber
2N tge-ink‘nay‘be preferably in the rapgg,fromo0.1 to 5 wt.% nore

preferdbly from0.5 to 3 wt.% in the ink, since the effect of the present
invention is insufficient if 25 it is too small, while liquid stability, .
etc. of the -24- 1 ink may be inpaired if it is too |large. As described

above, by’ usj rThemeéthod Ot $éIf Ngod thbafﬁé?ﬁﬂétiéﬂdo§|Qﬁeﬁ%‘Q&u%@ﬁsabove
specific cyanh dye as the dye for cyan ink, lightfastness of the full color
i mge can be rimies kab| theserrespectiveccolons aayt be ppaveidwa i n the ink
according to the present invention nmay be determ ned dependi ng on the kind
of the |iquid stepxddng o rkhe prier cant atéeehnsques denanded for the ink
and the like. It my be generally nade within the range fromO0.1 to 10 20%
In wei ght % preferablds fdeasguibed ahave . nby cupecbfr theyaboven inkoas0%

based on the tqtal weight of Ink. The solvent suitably used in the present
5 the cyang%nk in formation of color 1mang,

lightfastness of the image can be remarkably improved.
In addition, for exhibiting its effect fully, it is
preferable to incorporate a UV-ray absorber in at
least one ink of the plufal inks to be used.

U/ 10 As the UV-ray absorber to be used in the
present invention, there have been known in the art
those which prevent material from deterioration by UV-

'ray by absorbing primarily the rays at UV-wavelength
portion in the sunlight to convert them, into, e.g.,
heat energy, and which have been utilized widely in
the field of synthetic resins and foods of the prior
art. All of these known UV-ray absorbers can be used
in the present invention, and they may not be
necessarily water-soluble. They may be ﬁlso insoluble

20 in ink gedium if they can be stably dispersed in ink

_medium. However, particularly preferable ones. in the
present invention are soluble in ink medium, namely
water or water and a hydrophilic solvent;,including a
benzophenone type, a benzotriazole type, a
cyanoacrylate type, and a salicylic acid type UV-ray

25
absorber which have hydrophilic group such as sulfonic



invention is water or a solvent mixture of water with 15 a water-soluble
organic solvent. Particularly suitable is a solvent mxture of water and a
wat er - sol ubl e organi c sol vent, and th wat er - sol ubl e organi ¢ sol vent ’

i ncl ude those cont ai ni ng polyhydrlc alcghol havi ng the drying prevention
effect of ink. Also, as water, it -is preferable to use deionized water
rather than water in general containing various ions, particularly divalent

or higher nmepakqi gpsupExaneJaﬁsoﬁhaeeawh%r%q 10l g & Solvent to be
used in nkture wth water may include al kyl 25 ‘al cohols having 1 to 4

carbon at onshgdpbxgfs §PblP, an arino groupobe! a ¥dbid GE , n-propyl
al cohol , isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, tert- butyl

al cohol, isobhéyéotl andiodlerstvativesi dhereoch aModiendipediffdcallde
di met hyl acet axi de, etc.; ketones or ketoal cohols such as acetone, diacetone

al cohol, et ctherehmay becknaiudedr 2hgdr-dibydroxyi-dxa#ie; etc.; pol yal kyl ene

gl ycol s such as pol yet hyl ene gl ycol, polypropylene glycol, etc.; alkylene
gl ycol s wﬁghdémRYhQNEbgnﬁethGQPﬁg529PéfenéérBGﬁdat@ﬁdt§uGWe@90¢0 et hyl ene

egcoI propyl ene glycol, butylene glycol trlethylen ycol
, 2, 6- hexaneY?FBIs°@ "B di BPyespium, i¥hium, ete. hf%rOXY-4—

methoxybenzophenone-5-sulfonic acid and salts thereof
with sodium, potassium, lithium, etc.; (2'—hydroxy-5'-
methylphenyl)benzotriazole; {2'-hydroxy-- '

10 phenyl)benzotriazole} and the like. - : : 'SJ

These varay absorbers may be added to at '

'least.one of plural inks with different hues for -

forming color image in the present invention to

acconplish the objects of the present invention.

15 However, since the color image is not necessarily
prepared by overlapping used ink droplets with each
other and there may also exist the region of only one
color or only two oﬁerlapping colors, it is
practically preferable that at least the three primary : 1;)
colors of the inks used should contain UV-ray

20
absorber.

The amount of the UV-ray absorber in the ink
may be preferably in the range from 0.1 to 5 wt.¥%,
.more preferably from 0.5 to 3 wt.%, in the ink, since
the effect of the present invention is insufficient"if_‘

25
it is too small, while liquid stability, etc. of the:



" hexyl ene glycol, diethylene glycol, etc.; glycerine; |lower alkyl ethers of
pol yhydri c al cohols such as ethylene glycol nethyl (or ethyl) ether,
:dieupylené 5 glycol nethyl (or ethyl) efie, triethylene glycol nononethyl
(or ethyl) ‘ether, etc.; N-nethyl-2- pyrrolidone,
1, 3-di met hyl - 2-i m dazol i di none, etc. Anobng these many water-sol ubl e organic
sol vents, pol yhydric al cohols such as ethylene glycol, etc., |ower alkyl
ethers of ppl yhkdeay bécomphadredciifadt2@st tioet pirgee gl ycol nononethyl (or
ether) ether, etc. are preferred. The content of the above water-sol uble
‘organi ¢ solvent in thasidesgribed aboveyshybnsiegygen ipketceontiliniby to 80%
by weight, nore preferably 20 to 25 50 % by wei ght, based on the total
wei ght of inka W-absorber,apfi alepnisinge thenabrveorpRaidd cngyabe
determ ned within a broad range depending on the kind of the above sol vent

component, i t4¥RoABothe| BHeofOrnEYARsiRkd LHghilpatpepscofoftheniull; s
general Ly TmOeeNbk T ek loGhaTHS FaRBkani, SRpkelesc 201V om0 0 1O
of the present inventpgn COREh?' B¢ the above dye in the ink
according to the present invention may be determined
depehding on the kind of the liquid medium component,
the charadteristics demanded for the ink and the like.
U 10 It may be generally made within the range from 0.1 to
20% in weight %, preferably from 0.5 to 15%, more
preferably from 1 to 10%, based on the total weight of
ink. o
The solvent suitably used in the present
15 invention is watér 6r a solvent mixture of water with
a water-soluble organic solvent. Particularly
éuitable is a solvent mixture of water and a water-
soluble organic solvent, and the water-soluble organic
solvent may include those containing polyhydric
20 alcohol_having the dryiyg prevention effect of ink.
Also, as water, it is preferable to use deionized
water rather than water in general containing various
ions, particularly divalent or higher metal ions.
Examples of the water-soluble organic solvent
to be used in mixture with water may include alkyl

25 .
alcohols having 1 to 4 carbon atoms such as methyl



such conponents is itself excellent in all of 10 recording characteristics
(signal response 10 characteristic, stability of droplet formation, . o
ej ecting stability, continuous recordability for long tine, ejecting o
stability after stopping of recording To#51%ng tine), storage stability,

fixability onto 15 recording nmediumor |ightfastness, weathering

resi stance, water resistance of recorded inages, etc. For further

! ater f of 1 | e . .
art ey Do It RABRI AL, STEORGH o BTREDEY ho9 kBl AALHTIPYds: [y <
control | ers sugly g, POlyuiivy 31 SUESTO! se&obhil 958TcolBRS" vagkubl e resins,

etc.; surface st on’ co ers sucn as varl S cationic, anonic or

noni oni ¢ SUr T A AP S AISDANALHIAG1 41EERIRI0bEEL Poantlibs’ slHnCRRt Ol | o7

by use of buffer ungal agent’, etc. 25 Al'so, for preparing an ink to

be used for thgipethyifornlimidd, SAthEthplatéeahyae,i 8tvhi;Cheitbhessophar ged,
specific resistivity controllers of inorganic salts such as lithium

S\Elegr isggh ?gkruf&war&&misieeuaoc&y@m@né dediatetoneyaeohddedetBurt her,

; ethers such as tetrahydrofuran, dioxane, etc.;
‘polyalkylene glycols such as polyethylene glycol,
polypropylene glycol. etc.; alkylene glycols with
alkylene gfoup having 2 to 6 carbon atoms such as

10 ethylene glycol, propylene glycol, butylene glycol,
triethylene glycol, 1,2,6-hexanetriol, thiodiglfcol.
hexyléne glycol, diethylene glycol, etc.;'glycerine{

lower alkyl ethers of polyhydric alcohols such as

ethylene glycol methyl {(or ethyl) ether, diethylene

15 glycol methyl (or ethyl) ether, triethylene glycol

monomethyl (or ethyl) ether, etc.; N-methyl-2-

pyrrolidone, 1,3-dimethyl-2-imidazolidinone, etc.
Among these many water-soluble organic solvents,
poiyhydric-alcohols such as ethylene glycol, efc.,
lower alkyl ethers of polyhydric alcohols such as
triethylene glyéol nonomethyl'(or ether) ether, etc.

are preferred.

The content of the above water—so;uble organic
solvent in the ink may be § to 95% by weight,
preferably lolto 80% by weight, more preferabiy'zo to

50 % by weight, based on the total weight of ink. At



is applied to the ink jet systemof the type in which ink is ejected by the
action of heat energy, thermal physical properties (e.g. specific heat,
_therqg expansron coefficient, thermal conductivity, etc.) may be often
cont rfol’l ed. " 10 As described abows, =i mprovernent of |ightfastness in
color inmage formation is effected by incorporating a UV-absorber in at

| east one of pIuraI I nks. As anot her neans, there is the nmethod in which

o b
2 - absor bir B ot iRBe oFhFnGoBReRlagte verRE B ?52%%'#5- prseky ZE”LZ"WB;PQ
b d h n
Getail bel owwiﬁhgf*?an?sé?@nrhﬁsét §s§$§§‘i§m§¥‘%ﬁ B 36 0t he
present inveng,ggel §o§¥£ﬁ@* gaaﬁoaah@t' qhof QBm%BSEngtBﬁ BP- t'h?ige el

a color image (print) forne paper st| [ nk ] et
recording, et8esiféd &€ndragddihiytiiBBabk wﬁheerEShS%aaQ%alagg

resi stance, abrasion resistance, 25 gloss, etc he reco |nage
Furt her, by5 witRBn thénsanger aofU10 - ga_x,apﬁefbeabw Ebemt n1@ngpar ent
70%, more preferably from 20 to 70%, based on the
total weight of ink. ‘ |
The ink of the present invention comprising
such components is itself excellent in all of
2 '10 recording characteristics (signal response
characteristic, stability of droplet formation,
ejecting stability, continuous recordability for long
time, ejecting stability after stopping of recording
for long time), storage stability, fixability'ontoJ
'15 recording medium or lightfastness, weathering
resistance, water resistance of recorded images, etc.
| For further improvement of such
characteristics, various additives known in the prior
art may be further added. For example, there may be
20 included viscosity controllers such as polyvinyl
alcohol, célluloses. water—-soluble :esins, etc. ;
“surface tension controllers such as various cationic,
anonic or nonionic surfactants, diethanolamine,
triethanolamine, etc.; pH controllers by use of’
buffers; antifungal agent, etc.

25
Also, for preparing an ink to be used for the



prdtective menber, |ightfastness of the color image can be also inproved to
great extent. Specific exanples of the UV-ray absorber 5 suitably used in
the present invention may include bquﬁgpqpone type conpounds,*for’EXanpgﬁ,
2- hydr oxy- 4-met hoxy-5-sul f obenzopheno such as Cyasorb UV-284 (trade*
nanme, produced by ACC Co.), 2,2'-dihydroxy- 4,4'-dinethoxybenzophenone such
as Winul D49 (trade 10 nane, produced by BASF Co.),

2, 4- di hydr ox heyak ' de.papg, ed by BASF
Co.): benzédt ??‘Z‘Q?I%g typee?g%oﬁfs&% égg'r#) éeﬁ %’%2‘{@ ﬁ§é?§§§'3 , 5-"

di -tert-butylepaeifik! Fedddtd vaWS) ctntbdlidrs P {46 fanga1psoduced by
Cba CGeigy Co.), 2-(2'-hydroxy-3' -tert-butyl-5"-nethylphenyl)-5-chloro- 15
benzotri azol sushcasad ithiuw Rhidr ide ,adamtrun EIODoE £de PysédPam Cei gy Co. ),
2-(2'-hydroxy-3",5" -di- tert-butyl-phenyl)-5-chl orobenzotri azol e such as

Ti nuvin 327 chilssdddeametcnr acyc b addedia Gumghdio, )when such ink '

2-(2' -hydroxy-3',5"-di-tert-anyl phenyl)benzotri azole 20 such as Tinuvin 328
(trade nang, igr evpddedotoCtbe dakyyeto system of the type in which '
5-tert-butyl-3-(5-chl oro-2H-benzotriazol - 2- yl)-4-hydroxybenzopropi onic
acid octyl edpk igyegessied by thel@stdonm RSt heat epeEtedtigrmrba Gei gy

Co.), etc. 25 Selection of the substance having absorption
physical properties (e.g. specific heat, thermal

expansion coefficient,.thermal conductivity, etc.) may
be often controlled.

10 As desgribed above, inprovemgnt-of_ - kJ
lightfastness in colof image formation is effected by
incorporating a UV—absorber in at least one of plural
inks. As another means, there is the method in which

- the color image is coated with a transparent

15-protecfive.nenber-containing a UV—-absorber after

recording of images.

The transparent protective member (laminate)
which can be used in the presenf invention is
desciibed in detail below. - o S _ gj

20 The tranqparent protective member to bg used
in the present invention is a laminate material for

- treating the image surface of a color image (print)
formed on paper, plastic sheet, etc. by ink jet
'recording, etc., .and can readily impart water
resistance, solvent resistance, abrasion resisfance,

25
gloss, etc. to the recorded image. Further, by



~29- 1 at the UV-regi on as descri bed above and determ nation of the
concentrati on added may be suitably controlled depending on the solubility
#n the resin formng the transparent protective menber, its thickness, etc.
As thé Tesin conponent forming the traﬁsﬁ%rént protective nmenber containing
a subt ance havi ng absorption at-UV-region, there may be included those
mai nl y conposed of thernoplastic resins such as ethyl cellul ose, vinyl

' ' RV f h £, eLhyl - vi nyl t at
10 copol ymerl, SRty € UVGHE apdBtist Hochhe EhtYRRRRaL e "

copol yner s t hghesfectiite intiBey) NEgh¥Es o8 Qoafr-f?ﬁé”coi’gi-yi’{.ggg' ene,

pol yam de resins, polyester resins, etc. Such transparent pro Ive nenber:

can be used avsh PYe'dH¥sd Rfprcved 10! gredeV@ktedd, and may be used as
~lam nated generally on one surface of a color inmge, or in sone cases on

both surfaces thereof Spetd fixs antdup 169 PO NEWNS STBLrdP CabddMes  aNspar ent
protective nenber are as described above, but various kinds of resins, an

addi ti ve knewsuitablly 2Gest tirsthie garedarst | Inventsion ukky CHid Fude
antioxidants, light stabilizers, antistatic agents, swelling agents, heat
stabilizers, &fpaZophepone Syne conpaunsds adthx example, 2-hydroxy-
4-methoxy-5-sulfobenzophenone such as Cyasorb UV-284
(trade name, produced by ACC CO.),-z;Z'-dihydroxy-
4,4'~dimethoxybenzophenone such as Uvinul D-49 (trade
— 10 name, produced by BASF Co.), 2,4-dihydroxybenzophenon
such as Uvinul 400 (tra&e name, produced by BASF Co.);
benzotriazole type 6onpounds, for.exanple. 2-(2'-
hydroxy-a'.5—‘di-tert-butylphenyl)triaque such as
Tinuvin 320 (tfade name, produced by Ciba Geigy Co.).,
15'2—(2'—hydroxy-s'-tert—butyl-s'—methylphenyl)-s-chloro-
.~ benzotriazole such as Tinuvin 326 (trade name,
produced by Ciba Geigy Co.), 2-(2'-hydroxy-3',5'-di-
tert-butyl-phenyl)-5-chlorobenzotriazole such as
Tinuvin 327 (trade name, produced by Ciba Geigy Co.),
20 2-(2'-hydroxy-3',5'~di-tert—-amylphenyl)benzotriazole
such as Tinuvin 328 (trade name, produced by Ciba
Geigy Co.), 5-tert-butyl-3-(5-chloro-2H-benzotriazol-2-
Y1l)-4-hydroxybenzopropionic acid octyl ester such as
Tinuvin 109 (trade name, produced by Ciba Geigy Co.),
ete., |

25
' Selection of the substance having absorption



optionally to such an extent that does not inpair its transparency. 25 The
transparent protective nenber to be used -30- 1 in the present invention
is formed of the essential or necessary,gonponents as descri bed above, agd
its thickness can be set at a broad range, depending on its uses. For °
exhibiting effectively the effect of the 5 present invention, its thickness
may be nost preferably within the range of from5 to 50 pm If the

thi ckness excgedspa@Oylerbliohnase adisbh 18aaUabLYE Anedlde et iHdtion | N
addi tion, ahd the problemof lowering in transparency by coloration is

liable to occyf.théNcbheftbatibandddeld nay bl ekieabliys dorrrclllddian 5 pm
It beconmes difficult to incorporate a substance having sufficient

absor ption atdépendingrogi ehe Bodubildtgopondet resid tfioendogsttteuti on as
descri bed above, the transparent protective nmenber to 15 be used in the
nmet hod of thetparsparentvprotectiye bembletrai ids. thidknesst.r ®tspar ent
protective nmenber |am nated on_the col our inmage should preferably have an
absor pti on gistributA%nthﬁi€ﬁ51Fs°BWEPEF&5I€°F8155 fhg, transparent

protective member containing a subtance having
absorption at UV-region, there may be included those
mainly composed of thermoplastic resins such as ethyl
cellulose, vinyl acetate resins and derivative |
10 thereof, polyethylené, ethylene—vinﬁl.acetate
copolymer, acrylic resin and derivatives thereof,
polystyrene and copolymers thereof, polyisobutylene,
hydrocarbon resin, polypropylene, polyamide resins,
polyestér resins, etc. ' Such transparent protective
member can be used as a single layer or a multi-layer,
and may be used as laminated generally on one surface
of a color image, or in some cases on both surfaces
thereof. The essential components of the-above_
transparent protective member are as described above, i.)
00 but various kinds of resins, an additive known in the
art such as plasticizers, 1lubricants, antioxidanté,
light stabilizers, antistatic agents, swelling agents,
heat stabilizers, dyes, pigments, etc. can be added
optionally to such an extent that does hot impair its
transparency.

The transparent protective member to be used



20 nore in the whole regi on of wavelength 300 to 350 nmand to be 0.1 or

|

| ess.in the whole region of the wavel th 400 to 800 nm Such absorbance
di stri bution can be controlled by sel écti on of the Uv- ray absorber and

setffng of 'its concentration, 25 conbination with selection of the resin,
addi tion of -31- various additives, control of layer thickness. If the

absor bance ghsthebptegdnef ihlenktiadnsSAar ¢ornRtHOLIC ikhke eFBERR 208 NOt
beconme 1 or higher in the whole region of the wavel ength 300 to - 350 nm

the effect nécpssaegt cogpbhenteaaki desct ibedcabbke , dundf arg ng the col or

I mage i s deconposed by the UV-ray to fade or discolor, -becones

i nsuffici enthiCknehes oc&hebehant, aitf at beoalds eabgecedependdnghohe regi on of
t he wavel ength of 400-to 800 nmis not 0.1 or lower, it is unsuitable as
the transpafttatupest cEorvexhdbitdnguetfectdvedyt tbe effeckeprifnghen
transparency. The above -val ues of absorbance were neasured by U 3200 Model
autograph;cp§ﬁ§€PFobﬁ8?Bﬁé?§P ippodhdekngpstmaliche BePSakusho). The
transparent protective nmenber containing at |east a UY-ray absorber as

descri bed aB ﬁgeF§b§ﬁ|VéBPénfSPefBPﬂﬁFl85 §FoR Pr&Pelli ¥B-1 ayér for a

the thickness exceeds 50 pr, there will ensue the
problem of curl. In addition, and the problem of
lowering in transparency by coloration is liable to
occur. On the other hand, if the thickness is less -
than- 5 ym, it becomes difficult to incorporate a
substance having sdfficient absorption at the ov-
regionr

| Froh the components and the constitﬁtion as
15 described above, the transperent protective member to

be used in the method of the'present invention can be

‘obtained. And the transparent protective member
laminated on the colour image should preferably have an

absorption distribution which is preferable to be 1 or

20 : o ,
more in the whole reglon of wavelength 300 to 350 nm

and to be 0 1 or less in the whole reglon of the
wavelength 400 to 800 nm.. Such absorbance
distrlbutlon can be controlled by selectlon of the UV-
ray absorber and setting of- its concentratlonf. |

combination with selection of the resin, addition of



I

color print having images formed on paper, plastic sheet, etc. according to
the recording nethod particularly by use of dyes, above all the ink Jet
recordi ng method. Accordingly, the abavegjransparent protective nmegber mgy
be used for any system provided that a uniformlayer having a specific
absorbance distribution can be inparted to the color imge surface. As the
representative inparting system the 25 following two systens broadly

classified argariotd RAdItiIvVed /) \comtasl oot . 1aped hehicknéssystem there is
t he systen1ﬂn whi ch the transparent protective nenber is adhered to the

col or inmage surface by fprdes atmorbance ydistr towt basi of pheform | anm nati on
by merely superposing the transparent nenber on the color imge surface and
pernmtting thdransparent: prakgetive aenbendoes | Ret bepemectodd systemis
the sane as in the above adhesion nethod b ressure_in superposing the 10
transparent phdoheri da thehshale (rRILR L i%é‘%ﬁ?*%@tﬁnaogéﬁi tting

themto pass through pressurizing rollers, but it is of the pe | ch heat
is applied gi Rf0 Meotde, afifiqct rﬂ%s‘é’iﬁ‘f’z‘h‘ff’éﬂl,th‘* reacti“‘, 1XPeniCh

the dye forming the color image is decomposed by the
UV-ray to fade or discolor, becomes insufficient, On

_.the other hand, if the absorbance'in the whole :egion
of the wavelength of 400 to 800 nn.is not 0.1 or

10 lower, it is unsuitable as the transparent protective ' \_)

membef due to coloration or lowering in transparency.
The above vélues of absorbance were measured by U-3260
Model autographic spectrophotometer (produced by

" Hitachi Seisakusho).

15 The transparent protective menber containing
at least a UV-ray absorber as described above is
suitable for formation of alprotective layer for a
color print having images formed on paper,'plastic
sheet,-etg.-accbrding-to fhe recording method _ i;)
20 particqlarly by use of dyes, above all the ink jet
recording method. Accordingly, the above transparent
protective member may be used for any systen, provided
that a uniform layer having a.spgcific.absorbance
distribution can be imparted to the.color image
surface. ‘As the represéntative imparting system, thé

25 _
following two systems broadly classified are -



“and it is characterized by use of a hot nelt type resin at the contacted
surface between the transparent protective nenber and the col or i mage. The

- abovg two systens are particularly efLeg&i!e in the present invention, and
theréfbre the transparent protective nefber should preferably consist of
the formof filmor sheet so as to be convenient for these systens. Al so,

for providing a single layer or a multi- |ayer. having a specific absorbance
di stribution gartfeuPapigCinybreane’, on the color. image, the transprent
protective henber may sonetines take a form which can -33- be used nore

effectively for the ahevehéwpipyst systenndtheyeaiso thaveyateac!iabl e
substrate to be used in the transfer systemin sone cases. The transparent
protective newhichtthéctnanspaventhprotectivet menber dscladherask tias a
transfer layer (protective layer) to be finally |lam nated on the col or

i mage surf acetB@decalexbinagecsunfacer byopresanrer transfer; and the
transparent protective nenber can be fornmed by |amnating the material for
formation of the trankRis systeBcraBnespdlyopseforncdandpatismebyy use of

known met hods such as bar coatinghﬁblade coating, reverse roll coating and

gravure rol | BRERINSURERPOS{RG - sFFéP%PaﬁﬂnFﬁBePPSHsPBrtP&ySPlﬁging
sel ected In image surface and permitting them to pass through
pressurizing rollers.
The second system is the same as in the above
N 10 adhesion method by pressure in superposing the
transparent protective member or the color  image
surface and permitting them to pass through
pressurizing rollers, but it is of the type which
heat is applied simultaneously while pressurization,
ls'and it is charaqterized by use of a hot melt type resin at
the contacted surface between the transparent
protective member and the color image-
The above two systeﬁs are particularly
effective in the present invention, and therefore the
20 transparent protective member should preferably
consist of the form of film or sheet so as to be -
- convenient for these systenms.
Also, for.providing.a single layer or a multi-
layer having a specific absorbance distribution as the
protective layer on the color image, the transprent

25
protective member may sometimes take a form which can



view of, e.g., peelability between the substrate and the transfer |ayer and
mgt ching of the transfer layer 15 to the surface of the color inmage to be,

protected by the transfer layer. As thg naterial to be used for the s

substrate, there may be enployed, for exanple, paper, cloth, plastic film

etc. to the surface of which there is 20 applied various peel-off treating’
agents having peeling performance such as silicone resin, or Mylar

(Regi st er ecbdragedMidke eififectiviely dot ek fdddte civo Hystoeusd yi ng

| am nati oh treatnment of the transparent protective nenber as descri bed
above to 2Gahndemapngdseouhhwee a0 pes ladl eh\subist rasm rth rige meddrbdinoy -34- 1
use of a dye, particularly by the ink jet recording nethod, and further by
use of a speheftrangiardpysienddncsored cisese aThehatrgnaparsat its
| ightfastness is remarkably inproved other than inprovenents of water
resi st ance, Proteehivecnenbarc&o her afeash farsitheyransgigilondn which
effects could al so be obtained by utili_zi n%the | am nat e nenbers of the
prior art; 3WCRhR ¢Reer BARgAntIARALLTa 1AM (RFAMREHIVR SMAYSTN SR | on,
there can ggeugfgaffyalggahgaegfon_the color image surface and a

substrate to be removed after transfer; and the -

transparent protective member can be formed by

laminating the material for formation of the transfer

10 layer on the so selected substrate by use of known
' methods such as bar coating, blade coating, reverse
roll coating and gravure roll coatihg,-etc..'the
substrate and the transfer layer being selected in-
view of, e.g., peelability between the substrate and
the transfer layer and matching of the transfer layer
to the surface of the color image to be protected by
the transfer layer.
As the material to be used for the substrate, -

there may be employed, for example, paper, cloth,

plastic film, etc. to the surface of which there is
20 .
applied various peel-off treating agents having
peeling performance such as silicone resin, or Mylar (Registered
Trade Mark) film, polypropylene film, etc.
By applying lamination treatment of the

transparent protective member as described above to

the image surface obtained by the recording method by



{

* 10 course, a | ar ge nunber of various ink jet recording papers proposed in

=y

the prior.art or plastic sheets for OHP to effect excellent recording, or
paperss for copying, report papers, bond papers, slip papers, continuous
slip papers, printout papers for conput¥,~etc. widely used for business in
general can be all used, and these papers may be | ow or highly sized.
According to the present invention, as described above, the cyan dye in the

i nk t s 39 ' 4 nyentJ t te
Fading of andegSf & axic PR &P I ak L 8P R B Gy oS ana
therefore vagdihbEX@ild Furtheds v ivde Sl ﬁgﬁ Véydn t ec¥§‘ﬂ ink with

eny

difficulty in the prior art can b€ used, wher col or Tnages wt

extrenely exceridc@ibed @Mdvasiae Yhe dyan Gk Lol 9 1Esht fdo £ eNd

invention is described in nore detail below by referring,to Exanpl es and
Conpar ati ve aemirikabdly lihprioveds tsvhed itlian fadprovenent$iref hasesk on wei ght,
unl ess otherwi se particularly noted. Exanples 1 - 6 The conponents shown
bel ow wer e .t resdedtiancer sed venth rets imtianpesndabindd iore ddedt stmpea, filter
made of Teflon (Registered Trade Mark) having a nean pore size of 0.45 pm
to gloss, etc. which effects could also be obtained by
utilizing the laminate members of the prior art.
As the recording medium available in the
present invention, there can be used as a matter of
— 10 course, a large number of various ink jet recording
papers proposed in the prior art or plastic sheets for
OHP to effect excellent recording, or papers for
copying, report papers, bond papers, slip papers,
continuous slip papers, printout papers for conputer,
15 etc. widely used for business in general can be all
used, and these papers may be low or highly sized.

According to the present invention, as

déscribed above, the cyan dye in the cyan ink to be




15 prepare 6 sets of cyan ink, magenta ink, and black ink with their
respective conpositions. The dye used for the cyan ink, before forned intp
an ink, was subjected to sufficient pudffrcation treatment in order to
renove free metal ions (netal ions not fornming the 20 netal phthal ocyanine
dye). Further, as the dye, there was used a dye which contained no nore

than 80 ppmof free netal ion content in the dye powder. As_wgter and th

organ:c sql PR imddhe RRAsSEHt PR hEen) 998% ﬂ%?epﬂgﬁﬁﬁezggganSG- 1 ©

Exanmple 1 Ink ¢ osi tion; e X parts
kfgI ol9Yad \RE éb%?r hues, parti¢elarly magenta apg enepgl ycol

Pol yet hyl en&

e b MW o
63 b SIS e R rove SR highg,
ree nic = . . : )
| Okeloduid bk Wiad mxgguzez_%m ind- #iPR"hirMROETES 1AKinE- 5 part

of the dye o was used;

5 prior art can be used, whereby color images with
extremely excellent lightfastness, etc. can be formed.

The present invention is described in more
detail below by referring to Examples and_Comparative

examples. In the description, parts and ¥ are based

10
on weight, unless otherwise particularly noted.
Examples 1 - 6

The components shown below were thoroughly

mixed with stirring and filtered through a filter made

5 of Teflon (Registered Trade Mark) having a mean pore _sigg of 0.45 pm to
prepare 6 sefs of cyan ink, magenta ink, and black ink
Jwith their respective compositions. The dye used for
the cyan ink, before formed into an ink, was subjected
to sufficient purification treatment in order to

20 remove free metal ions (metal ions not forming the

metal phtﬁalocfanine dye). Further, as the dye, therc
was used a dye which contained no more than 80 ppm of
free metal ion content in the dye powder. - As water
and the organic solvent, those containing no metal ion

were used.



" Black ink: 0.6 part of the dye of the above formula (3-1) was used. Exanple

2 151 nk, conposition: Dye X parts
. Diethylené glycol -3ggparts N-nethyl -2-pyrrolidone
15 par'ts Water 55 parts 20 Cyan ink: 0.5

part of the dye of the above formula (1-4) was used (free nickel ion in the
i nk= 2.1 ppm; Magenta ink: 0.8 part of the dye of the above formula (.2-2)

was used; 25 Bkamplenk: 0.9 part of the dye of the above formula - 37-
(3-2) was used. Exanple 3 Ink conposition: Dye _
X parts 5 Ink compgeitidomne gl ycol (MW 600) 5 parts Trlethyl ene
gl ycol 15 parts N-nethyl-2-pyrrolidone _ 10
parts Water Dye . 70 parts X parts
Polyethylene glycol (M.W. 300) 10 parts
s Diethylene glycol ' 15 parts
1,3-Dimethyl-2-imidazolidinone 10 parts
Water ' 65 parts

Cyan ink: 0.2 part of the dve of the above formula

(1-3) was used (free nickel ion in the ink=

) o 1.2 ppm);
Magenta ink: 0.5 part of the dye of the above formula
(2-1) was used;
Black ink: 0.6 part of the dye of the above formula

(3-1) was used.

Example 2
|5 —Xamp-e ¢
Ink composition:
Dye ' X parts
Diethylene glycol ' ' ' 30 parts
oo N-methyl-2-pyrrolidone 15 parts
N
- Water ' 55 parts
20 :
Cyan ink: 0.5 part of the dye of the above formula
{1-4) was used (free nickel ion in the ink=
2.1 ppm):
Magenta ink: 0.8 part of the dye of the above formula
(2—2) was used;
25

Black ink: 0.9 part of the dye of the above formula



] ., :

Cyan ink: 0.2 part of the dye of the above fornula 10 (1-6) was
used (free nickel ionin the inks 1.0 ppm; Mgenta ink: 0.8 part of sthe:
dye of the above formula (2-3) was usesi7 Black ink: 0.9 part of the dye af

t he above fornula 15 (3-3) was used. Exanple 4 Ink conposition:
Dy X parts Diethylene glycol

Zoqbarts 20 - Pol yet hyl ene gl ycol (MW 300) 10 parts

N-rret hyl - 2- pyrrol i done (3-2) was usedg parts Water

60 parts an ink: 0.3 part of the dye of the above formula (1- 9) was

used (free BX@®P1q & in the i.nk= 1.5 ppn); Magenta ink: 0.6 part of the
dye of the above forrnnéi 38- (2-4) was used; Black ink: 0.4 part of the

dye of the & % 4) was used. Exanple 5 Ink conposition: Dye
- X parts Pol yet hyI enPDy% ycol (MW 200) 10 parts X parts
5 Polyethylene glycol (M.w. 600) ~ 5 parts
Triethylene glycol ' 15 parts
N-methyl-2-pyrrolidone 10 parts
Water . .70 parts
Cyan ink: 0.2 part of the dye of the above formula
10 (1-6) was used (free nickel ion in the ink=
_ 1.0 ppm); _
Magenta ink: 0.8 part of the dye of the above formula
(2-3) was used;
Black ink: 0.9 part of the dye of the above formula
15 (3-3) was used.
Exanple 4
Ink composition:
Dye X parts
Diethylene glycol .. 20 parts
20 ?olyethylene glycol (M.W. 300) 10 parfs
N-methyl-2-pyrrolidone : 10 parts
Water o ' ,éo parts
Cyan .ink: 0.3 part of the dye of the above fornﬁla
{1-9) was used {free nickel ion in the ink=
o5 . 1.5 ppm);

Magenta ink: 0.6 part of the dye of the above formula



" Et hyl ene gl ycol 20 parts Di ethylene gl ycol

-10 parts.10 Wat er 60 parts Cyan ink:
V \Eart of the dye of the above formulgg ((1-13) was used (free cobalt ion

) |n the ink= 1.7 ppm); Magenta ink: 1.0 part of the dye of the above formula
(2-5) was used; Black ink: 0.7 part of the dye of the above fornula (3-5)

“was lused. Exanple 6 I nk conposition: Dye X
parts 20Eye Tri et hanol am n¢2-4) was used; - 10 parts Triethyl ene
gl ycol 10 parts Diethylene glycol 15

parts Water Black ink: 0.4 part of the dye @F [the :b@men flarimul® 2 part of
the dye of the above formula (1-15) was used (free vanadi umion In the
-39- ink-0.9 ppm); Magenfd-#dkwag 9sesd-t of the dye of the above fornul a
(2-6) was used, Black ink: 0.3 part of the dye of the above formula 5

(3-6) was us ample 5

Ink composition:

5
Dye ' | ' X parts
Polyethylene glycol (M.W. 200) 10 parts
Ethylene gl§c01 _ . 20 parts
‘Diethylene glycol _ 10 parts
\/ 10 Water ' : 60 parts

Cyan ink: 0.3 part of the dye of the above formula
(1-13) was used (free cobalt ‘ion in the ink=
1.7 ppm);
Magenta ink: 1.0 part of the dye of the above formula

{2~-5) was used:

15 :
Black ink: 0.7 part of the dye of the above.formula"
(3~-5) was used.
Example 6
o Ink composition:
-/ .
20 -Dye' ' - X parts
Triethanolamine : ‘ : 10 parts
- Triethylene glycol - 10 parts
- Diethylene glycol : o 15 parts
Water o | 65 parts
95 Cyan ink: 0.2 part .of the dye of the above formula

(1-15) was used (free vanadium ion in the



Fron1thé cyan inks and, the nmagenta inks, and the cyan inks and the bl ack

i nks as described above, color charts were prepared and their |ightfastness
were exam ned. The recording medi umusgd was |J Mattecoat NM ( pr oduced by?
M tsubi shi Paper MIls, 10 Ltd). Color chart was formed by nmeans of a
'reqordlng devi ce having an on-demand type nulti-head (ejecting orifice
dianeter 35 [err], resistance value of heat- 15 generating resistor 50 ohm
driving voltage 30 V, ihkequengpm) :KHz) which perforns recording by
generatlnb | iquid droplets by giving heat energy to the ink in the

recor di ng hMagentaglinkasonés pardsofvthe iy thes shaveEormuka col or
chart as prepared above was irradiated with 20 xenon |ight by a i

weat her-o-meter G -35 prod@c®d MWasprmased:Co. and the color difference [err]
before and after irradiation was neasured by use of CA-BCb‘g*roduced by

Mir akaml  CoBdmckednkrcR-PnPpartt of the. dve df the & YR in Table 1.
25 Table 1 . -40-
5 (3-6) was used.

From the cyan inks and, the magenta inks, and
the cyan inks and the black inks as described above,
color charts were prepared and their lightfastness

were examined. The recording medium used was 1J

10 Mattecoat NM (produced by Mitsubishi Paper Mills, &)

Ltd).

Color chart was formed by means of a recording -
device having an on-demand type multi-head (ejecting
orifice diameter 35 unm, resistance.value of heat-

% generating resistor 50 ohm, driving voltage 30 A\
frequency 2 KHz) which performs recording by

generating liquid droplets by giving heat energy to -

the ink in the recording head.

Lightfastness test was conducted as follows. o '\J

20 The color_chart as prepared above was irradiated with
xenon light by a weather—o-meter Ci-36 produced by
Atlas Co. and the color difference (AE) before and
after irradiation was measured by use of CA-35
produced by Murakami Color Research Institute. The

o5 results are shown below in Table 1.

Table 1 -



of

[

‘1 (Light resistance test results) Exanple Cy + M Cy + Bk
25 . ., 345 0 06 0 Cy
.. ..Cyan, M...ragenta, Bk.black 10 -~ 40 -Evaluation in the above fornul a

‘was coriduct ed according to the follow ng standards: [err Conparative
exanples 1 - 6 Color charts of violet color were prepared and 15 their

| i ghtfastness tests were conducted according to the sanme procedure as in
Exanpl e 1, jexXdelght (resiskarertestitresubtshl of the cyan dye used in
Exanple 1 was replaced with copper. The results are_shown in Table 2. 20
Table 2 (LightfastStanPlect reqnlt§¥chdbarative ex@¥ntBK oy + M

gy + Bk 1 1 X O x 25 2@3 X
2 © [¢)
5 3 @ @
‘ ©) @
5 O O
6 O Q

Cy...cyan, M...magenta, Bk...black

Evaluation in the above formula was conducted

o/ 10
according to the following standards:
© - --AB£10,()...10<AE<20, A...20SAE<30, X...30<AE
Comparative examples 1 - 6
15 Color charts of violet color were prepared and
their lightfastness‘tests were conducted according to
. the same procedure as in Exahple 1, except that the
coordination metal of the cyan dye used in Example 1
: was replaced with copper. The results are shown in
N - |
Table 2.
20 )
Table 2
(Lightfastness test results)
Comparative example Cy + M - Cy + Bk
1 X o b 4
25

2 X X



-41- X 3 X X 4 X

X 5 X X 6 X . X 5
As shown above, when copper phthal ocyagiyne dyes were enpl oyed, Tenarkang;
fadi ng tendency was observed. Exanples 7 - 10 Four kinds of cyan ink were
prepared in the 10 sane manner as in Exanples 1 - 6, and by use of the
“respective inks of yellow, nmagenta and black simlarly prepared, full color
i mges were fornmed a&cording to the sane ink jet systemas in-Exanples 1 -
6. For exam nation of the col or inages obtained, each color chart sanple
was irradi ated with «enon 15 light inxC 35 produced bg Atlas Co. for 50
hours. As the result, sharpness of the color imge substantially unchanged,
with lowering in der®ity being very sXight. Ink conpoition of Exanple 7
Dye X parts Diethyl ene glycol ,
30 parts N—sethyI-ZﬁnNrolidone x 10 parts®Mater

60 parts Cyan Ink...2 parts of the dye of the above fornula 1-2

Magent a. | sk. .. 2 par MR ARAVYr When pBRRer oPhLhalocyanine

dyes were employed, remarkable fading tehdency was
observed.

Examples 7 - 10

Four kinds of cyan ink were prepared in the
o Sme manner as in Examples 1 - 6, and by use of the \J
respective inks of yellow, magenta and black similarly
prepared, full color images were formed according to
the same ink jet system as in Examples 1 - 6.
For examination of the color images obtained,
15 each co}or'chart sample was irradiated with xenon
;ight in 6135 produced by Atlas Co. for 50 hours. As
the result, sharpness of the'color'inage'substantially

unchanged, with lowering in density being very slight.

Ink composition of Example 7 _ - ' : ' g;)

% Dye ' X parts
Diethylene glycol 30 parts
N-methyl-2-pyrrolidone 10 parts
Water ' | .. 60 parts

Cyan_ink...zlparts of the dye of the above formula 1-2

Magenta ink...2 parts of the dye of the above formula

2-1

-
.



- 42 1 Yellow ink...2 parts of Nyrosan Yell ow CG3G (produced by Sand);
Bl ack--ink.:,3 parts of the dye of the above forrmula 3- 5 Ink conposition of

Exanpte .8 Dye - 42 - X parts Diethyl ene glycol

30 parts dycerine 7 parts Water

63 parts 10 Cyan ink...2 parts of the dye of the above formula 1-3 Magenta
I nk...2 part§ %f t he e of the above formula 2-2.; Yellowink...2 parts of
e 20 Yot Sl o, G0 DRI YAM PRI PrRduced

parts of the dye of the ab%vegorc{tula 3- 15 2. Ink conposition of Exarrple 9
Dye Vi x parts Pol yet hyl ene glycol (MW 300)

ﬁfng?L;f gopyrrg%!g%%EQk%F%arts of the dye o{Nﬁag'aﬁgvé formula 3-

60 parts Cyag ink...2 parts of the dye of t he above fornmula 1-6 Magenta
Ink...2 parts of the dye of the above fornula 2-3; 25

Ink composition of Example 8

5
Dye : o X parts
Diethylene glycol | 30 parts
Glycerine ’ 7 parts
Water : 63 parts
\,/ 10 Cyan ink...2 parts.of the dye of the above formula 1-3

Magenta ink...2 parts of the dye of the above formula
2-2 ;. |
Yellow ink...2 parts of Direct fast Yeliow—GC(produced
. by Hodogaya Kagaku Kogyo);
Black ink...3 parts of the dye of the abqve formula 3-
2.

Ink composition of Example 9

Dye _ , X parts

. Pclyethylene glycol (M.W. 300) | 20 parts
~ 2 ;thylene glycol -i0 parts
N-methyl-2-pyrrolidone . 10 parts
. Water o . _ , 60 parts
Cyan ink...2 parfs of the dfe of the above formula 146
Magenta_ink.,.z_pafts'ot the dye of the above formula
25 2=3

Yellow ink...1.5 parts of Chuganol Fast Yellow



YelTow ink... 1.5 parts of Chuganol Fast Yellow -43- (produced by by
Chugai Kasei) ; Black ink...3 parts of the dye of the above formula 3- 3;
I nk conposition of Exanple 10 Dye - X pargﬁ
5 Tri et hanol am ne '16 parts Triethyl ene glycol
10 parts Diethyl ene glycol 15 parts Water
65 parts 10 Cyan ink...2 parts of the dye of the above fornmula 1- 13 ;
Magenta ink...2 parts of t heprdudéa t@g BYOrRubai "ithded) s Yel | ow i nk.
parts of Sdpracen Yel | ow GR (produce % Bayer) Black
i nk. . .3 part glelck nklye, Pipdies abpVvené odgell 8f 3thé. a@%aféihﬁiaeéam)' es 7
- 10 Inks of four primary colors were fornmed in the sane manner as in
Exanples 7 - 31p except for using 20 copper phthalocyanine dye in place of
t he cyan dyes in Exanples 7 - 10, and full col or inages were forned

Ink composition of Bxangle 10 :

5 Dye : . X parts
Triethanolamine 10 parts
Triethylene glycol 10 parts
Diethylene glycol . 15 parts
Water . 65 parts

10 Cyan ink...2 parts of the dye of the above.fornula 1-

13 ;

Magenta ink...ziparts,of the dye of the above formula
2-5 ;

Yellow ink...2 parts of Supracen Yellow GR (produced

by Bayer) :

15
Black ink...3 parts of the dye of the above fornmula 5-
4 . |
Comparative examples 7 - 10
Inks of four primary colors were formed in the
20 same manner as in Examples 7 - 10 exgepf for using

copper phthalocyanine dye in place of the cyan dyes in
Exanples 7 - 10, and full color images were formed
similarly and lightfastness tests wefe conducted
sinmilarly. As the result, sharpness'df-the color
image was remarkably lowered, particularly fading of

25
the magenta color was remarkable, and the skin color



‘similarly and -1ightfastness tests were conducted similarly. As the result,
shar pness, of the color inmage was remarkably | owered, particularly fading of

,the Qﬁgenta col'or was renarkabl e, and the skin col or -44- 1 1 portion of
"huran’ i'mage was observed to be di scol or & Mt o green, with reddi sh col or of
coloi I mmge being |owered as a whole. Exanple 11 5 By use of the
four 'ki nds of cyan ink used in the above Exanples 7 - the foll ow ng

tests 1 - 3 dug d | t f..the tests. Test 1
167" 1 SBPRRIRL gohunR ABASBoRS) BPREFIAL) B, %%sg%&v%% 2 a ol ass

neol ubl 6 mat FBF, AteaRePIER ntdar Ry boalle BelBoIS, MR BRGSO ©

properties ang QPEq0kst BewhBhELi ON. Test 2 15 Ejecting stability: when
continuous ej ection was perforned at roomtenperature of [err] and [err]
respectively, E&gﬁﬁ&dl@g of high quality could be perfornmed stably fromthe
beglnnlng to the—em—

By use of the four kinds of cyan ink used in

5
the above Examples 7 - 10, the following tests 1 - 3
were conducted giving good results in_all of the |
tests.
Test 1
~ 10 ' Storability of ink for long term: when ink was
sealed in a glass vessel and stored at -30 °c and 60
°c for 6 months, no precipitation of insoluble matter
was observed and there was also no'change in physical
properties and tone of the solution.
15 Test 2 |
Ejecting stability: when continuous ejection
was performed at room temperature of § 9¢c and 40 °C,
respectively, recording of high quélity could be
W performed stably from the beginning to the end.
| 20 Test 3 ‘ |
- Bjecting response: concerning intermittent
‘ejection at an interval of 2 seconds and ejection
after standing for 2 months, ejeéting response was
examined, and the resulting recording was stable and
uniform without cloggingfat the orifice tip in

25
both cases.



cr .
Test 3 20 Ejecting response: concerning intermttent ejection at an
interval of 2 seconds and ejection after standing for 2 nonths, ejecting:
response was exam ned, and the resultingsrecordi ng was stable and uniforig
wi thout clogging at the orifice tip in 25 both cases. -45- 1 Conparative
exangpl e 11 Cyan inks were prepared according to the sane nethod as in

Exarpl e 1, except for performng particularly no purification treatnent of
free netal s; Tomparativernexamplasidescribed in Exanples 7 - 10, and the
above tests 1 - 3 were conducted. As the result, in test 1, precipitation
of insoluble matter WE%’%b%%k%eUeﬁFtBFeBEEGHDﬁFﬁ°FﬁQUQtGPa@@"Raaf in test

2, it was frequent bserved that the 0 ejected, and the
driving volt Q@é d3¥6‘BE cﬁan§§83P5w?P§g836% r the surface of

t he heat - b t at
et e A U8 RRLFAANs B, AR, e
?gcgrerﬁﬁsﬁ‘;shf{en LU P T @fe8Ss "BELEr 1 HBE" ?RYEﬁhﬁBléggwf- 1ok waa observed

the above tests 1 - 3 were conducted. As the result,

in test 1, precipitation of insoluble matter was
observed after one month ink storage. Also, in test

2, it was frequently observed that the ink was not

10 ejected, and the driving voltage was forced to be kJ
changed (voltage up). Wheh the surface of the heat-
generating head was observed by a microscope, brown

'precipitate was féund to be deposited. Further, in
test 3, clogging of the orifice occurred after

15 standing for one month, whereby ejecting of ink was
observed to be unstable.

The results of the above Example 1l and

~ Comparative example 11 are shown in the following
Tables. : : o
SR . _ _ Y

2 Table 3_
Example 11

Cyan ink I IIII II2 113

Example 7 1.2 O Q Q

Example 8 0.5 (®) ()] ©

25 Example 9 0.8 © @) (o)

Example 10 - 3.0 Q) Q O



A A _
“The results of the above Exanpl e 11 and Conparative exanple 11 are shown in
the follow ng Tables. Table 3 20 Exanple 11 Cyan ink I 11

A 12 A 1113 'Exanpl e 7 1.2 _ 46 Q C 0 Example 8
0.5 ~ [err] Exanple 9 0.8 0 Exanple 10 _

3.0 i 0o 0 o] 46 1 |

Conparati ve exanple 11 Cyan ink I 11 12 113
Exanpl e -7 50.3 X Coliparative ek@mplieEd3anple 8

23.0 terr [err] X EXanpT e o 86. 0 X

X x Exevanei b 35.1 I1g 112 II3A | ... anmount
of free netals (ppm ..test. results (test 1 - 3) very good good slightly.

inferior x : 5*#@?4%r The anBQpB of fre® netal i®ns is neaspred by the
foll owi ng pro&;g&gf; ghe I nk %@?odi|UtGQQ?Ath .
5 Exampie 9 86.0 X B b 4
Example 10 35.1 x | x
I...amount of free nétals (ppm)
II..;test results (test 1 - 3)

© : very good

W, 10 O : good
| 4; : slightly inferior
X : inferior.
The amount of free metal ions is measured by
the following pfocedure: the ink was diluted with
15 water to allow its concentration to be 1/10; the
solution obtained was injected, together with an
eluant (10 mM oxalic acid, 7.5 mM citric acid), into a
column of ion chfomatography for cation analysis; and
. then the quantitive analysis at a wavelength of 480 nm
~ 20 with the_use of a color forming reagent was effected.
Examples 12 - 17
The following inks were prepared éimilarly as
in Example 1.
Example 12
25 Ink composition:

Dye _ X pérts



15'&ate}'to allowits concentration to be 1/10; the solution obtained was
injected, together with an eluant (10 mMoxalic acid, 7.5 mMcitric acid),
into a columm of ion chromatography fcw‘ ation analy5|s and then the g
quantitive analysis at a wavel ength of 480 nmwith the use of a col or
form ng reagent was effected. Exanples 12 - 17 The follow ng i nks were
prefared simlarly as in Exanple 1. Exanple 12 Ink conposition: 25 Dye

X parts -47 - Pol pgt gk%@q 0) 10 p L&t hyl ene

gl ycol 1 )5‘31?}15 paf?Jsé/?lg di rrthy:}p 3?°rr11 dazoﬁsoﬁ%{}g 10 parts
UV-ray absorber (sodpyet 0 )gryo 15 15 parts

nmet hoxybenzophenone- 5- sul fonat e) 2 parts Water ' _
63 parts Yellow ink: 12 35qitleitthyd~2Cimidaicll ieinowe 23 We0 cparsesl as t he dye;
Cyan ink: 2 parts of the dye of the above formula (1) were used as the dye
(free nickel ‘ion in U¥-ray apmonber-1sddiun ;2-hydroxy—-4-

nethoxybehzophenone-s—sulfonate) 2 parts
Water 63 parts

Yellow ink: 2.5 parts of C.I. Acid Yellow 23 were used

as the dye;
Cyan ink: 2 parts of the dye of the above formula (1)
10 were used as the dye (free nickel ion in
the cyan ink=1.9 ppnm); |
Black ink: 3 parts of C.I. Direct Black 154 were used
as the dve.
Example 13
15 Ink composition:
Dye _ X parts
Diethylene glycol | ' 30 parts
N-methyl-2-pyrrolidone 20 parts
UV-ray absorber (potassium 2-hydrox§-4— | _ -g)
20 pethoxybenzophenohe—5-su1fonate) 1.5 parts |
Water 48.5 parts
Yéllow ink: 2 parts of C.I. Acid Yellow 86 were used
as the dye; _
Magenta ink: 1.8 parts of C.I. Acid Red 32 were used
95 the dye;

Cyan ink: 2.3 parts of the dye of the above formula



“Black ink: 3 parts of C. 1. Direct Black 154 were used as the dye. Exanple
13 15 Ink conposition: Dye X parts

Di eubylene gl ycol : 3Q parts N-nethyl-2-pyrrolidone

20 parts UV-ray absorber (potassium 2-hydroxy-4- -

met hoxybenzophenone- 5-sul fonate) 1.5 parts 20 Water

48.5 parts YeIIow Ink: 2 parts of C.1. Acid Yellow 86 were used as the dye;
Magenta ink: 1.8 par{8)owe€el usédi dsRetle3dyecK €ragefitkeldyen 2h Cyan i nk:
2.3 parts of the dye of the above formula -48- (3) were used as the dye
(free nickel ion in the cyan fink=0.5 ppm) ; Black ink: 3.1 parts of C.|
Direct Black 19 were used as the dye. Exanple 14 I nk conposition: Dye

X parts Tri cBh§eknink;y3el parts of C.I. DipeghrBiack 19 were

used as the dye.

Bxaqgle 14

-

Ink composition:

Dye X parts
Triethylene glycol 30 parts
N-methyl-2-pyrrolidone | 15 parts
L,f 10 Uv-tay absorber (lithium 2-~-hydroxy-—-4-
methoxybenzophenone—s-sulfonate)_ 2 parts
Water ' 53 parts
Yellow ink: 2.4 parts of C.I. Direct Yellow 98 were
used as the dye ;
15 Magenta ink: 2 parts of C.I. Acid Red 85 were used as
the dye ;
Cyan ink: 1.8 parts of the dye of the above formula
(6) were used as the dye (free nickel ion in
o the cyan. ink=0.8 ppm) ; |
-/
20 Black ink: 3.2 parts of C.I. Direct Black 17 were
‘used as the dye.
Exanple 15
Ink composition:
Dye _ I X parts
o5 Polyethylene glycol (M.W. 200) 10 parts

Diethylene glycol : 20 parts



N- et hyl - 2-

pyrrolidone 15 parts UV-ray absorber (lithium

2- hydroxy-4- 10 net hoxybenzophenone- 5-sul f onat e) 2 parts Water :

+ 53 parts Ye

dye ; Magen

* z

llow ink: 2.4 parts of C I~ {rect Yellow 98 were used as thp;;
taink: 2 parts of C 1. Acid Red 85 were used as the dye ; Cyan

ink:y 1.8 parts of the dye of the above fornmula (6) were used as the dye

(free nicke

Di rect Blaq

X parts Pol
20 parts

absorber (s

2 parts Wat

5

15

20

25

| ion in the cyan ink=0.8 ppm. ; Black ink: 3.2 parts of C. |
k 17 wer e Tiettsmthalanime dye. Exanpl e 15 | nk1@opp¥ssti on: Dye
yet hyl ene gl ycol (MW 200) 10 garts Di et hyl-ene gl ycol

. -49- Tri dihraray abserber (sodium 2,2'-dibydsaxys UV-ray

-odiun12,2'-dihydro¥g- 4, 4" -dl met hoxybenzophenone-5- sul fonate
er 4,4'-dimethoxybenzophenan@=5rs :
sulfonate 2 parts -
Water . 58 parts

Yellow ink: 2 parts of C.I. Direct Yellow 26 were
| used as the dye;
Magenta ink: 2.1 parts of C.I. Acid Red 115 were used
- as the dye:;

Cyan ink: 1.9 parts of the dye of the above formula
(8) were used as the dye (free nickel ion in
the cyan'ink=2.5 ppm);

Black ink: 3.2 parts of C.I. Food Black 2 were used
as the dye. |

Exangle 16 -

Ink composition: _
- Dye 1 : X parts
Diethylené glycol 30 parts
UvV-ray absorber (potassium 2,2'-dihydroxy-
4,4'-dimethoxybenzophenone-5—
sulfonate ' 2.5 parts
Water : 67.5 parts
Yellow ink: 2 parts of C.I. Acid Yellow 61 were used
as the dye;
Magenta ink: 2 parts of C.I. Acid Red 180 were used

" as the dye;



L

5 Yellow ink: 2 parts of CI. D rect Yel | ow 26 were used as the dye;
Magenta ink: 2.1 parts of CI. Acid Red 115 were used as the dye; 10 Cyan
ink, A.9 parts of the dye of the abowe ®or+ula (8) were used as the dye

) (freg 'nickel ion in the cyan ink=2.5 ppm; Black ink: 3.2 parts of C. I

Food Bl ack 2 were used as the dye. Exanple 16 Ink conposition: Dye

X parts Diethylene glycol 30 parts UV-ray absorber

( pot assi umy ZF’ZandFlﬂgdr. dx §- parts. @fngherdue oo fhen@heve formuds onat e

2.5 parts Water - arts Yellow.ink: 2 parts

67.5
of C.1. Acid Yellow 61 WP3 Hexg xsad@sjihe W@Erﬁ%‘%%@‘?l&arj@ of C 1.

Acid Red 180 were used_25.,as the_dye; -50- 1 Cyan ink: 1.8 parts of the
dye of the above forngf‘aihe cyan ‘ink=2.9 ppm); _

Black ink: 3 parts of C.I. Food Black 1 were used

5 as the dye.

Example 17

Ink compositionﬁ
Dye " X parts
Polyethylene glycol (M.W. 300) '20 parts
..N-methyl-z—pyrfolidone .15 parts
OUV-ray absorber_(lithium 2,2'fdihydroxy-

4,4'-dimethoxybenzophenone-5- -

sulfonate 2 parts
Water | 63 parts
15 Yellow ink: 2 parts of C.I. Acid Yellow 23 were used
as the dye;
Magenta ink: 2 parts‘of C.1. Acid Red 37 were used as
the dye:;

Cyan ink: 2 parts of the dye of the above formula (14)
— 20 were used as the dye (free vanadium ion in

the cyan ink=1.5 ppm):;
Black ink: 3.1 parts of C.I. Direct Black 32 were
used as the dye:;
By use of the six sets of yellow, magenta,
cyan .and black. inks of the above Examples 12 - 17,

25
full color images were formed by means of a recording



(13{ wer'e used as the dye (free cobalt ion in the cyan ink=2.9 ppn); Bl ack

ink: 3 parts of C.I. Food Black 1 were used 5 as the dye .
Exanpl e 17 I nk conposition: Dye _ ‘X parts iz
Pol yet hyl ene gl ycol (MW 300) 20 pgﬂt§ 10 N- et hyl - 2- pyrrol i done
15 garts WV-ray absorber (lithium 2,2"'-di hydroxy-

4, 4% di met hoxybenzophenone-5- sul fonate 2 parts
Wat er : - p Yelh f ClI.
Acid Yell dw 5?1&5e??ﬁéﬁ?l%nagntﬁengﬁd ex&geﬁﬁgk?ﬁkbgg (%?Q%&& gP . Acid

Red 37 were disffié diwméter $52jini nkeszseahba oaxhéeo@yseaft-t he above
formula (14) were used as the dye (free vanadiumion in 20 the cyan ink=1.5

ppm ; Bl ack getlerax ingarésistor. 50 ShneclrbBivany volvage 3%cw¥,as the dye; By
use of the six sets of yellow, nagenta, 25 cyan and bl ack inks of the
‘above Exanplfxedifency 72 KiiZ) wbioh penformscrecbovddsg by neans of a

recordi ng _
generating liquid droplets by giving heat energy to

5
the ink in the recording head. For examination of
lightfastness, these images were irradiated with=Xenon
light in a weather—-o-meter Ci-35 produced by Atlas Co
for 100 hrs. As the result, as is appérent from Table
10 4, sharpness of the full color 1nages-was found to be \e)
substantially'samé as the'original sharpness, with
lowering in density being also very ingﬁt.
Table 4
(Test results of lightfastness of Examples)
5 Example 12 ©
Example 13 ()]
Example 14 @D
Example 15 C)
Example 16 C)
20 Example 17 O

.@): very good, (): Qood, /A\: slightly inferior,
x : inferior
Examples 18 — 23
_ By use of the six sets of yellow, magenta,
cyan and black inks of the above Examples'l'-is.'fulll

25
color images were formed by means of a recording



- 51- 1 device having an on-demand type nulti-head (ejecting orifice
dianeter 35 [err], resistance value of heat- generating resistor 50 ohm

. driving voltadge 30 V, frequency 2 Kuz%dMﬂmﬁlperfornB recording by 5
generadting liquid droplets by giving heat energy to the ink in the
recgrdi ng head. For exam nation of |ightfastness, these imges were
i rradiated with xenon light in a weather-o-neter C -35 produced by Atlas Co

for 100 hrsdefdcehfav@ng an Sh-demdRAdk weiladaa 1@ jectShiy Pness of
the full é&olor i mages was found to be substantially sane as. the original
shar pness, orificewdiangter d6naml Yy rlesiissaticed velie I gldat-Tabl e 4 (Test
‘results of lightfastness of Exanples) Exanple 12 [err] 15
Exanpl e 13 generating resfietor BRampme dtriving voltage 3(q &f,r] Exanple 15
[err] Exanple 16 err] Exanple 17 0 20 [err]:

very good, 6reguency| érK-}{.z)sWhQth perfprmsorecording & or Exanples 18 - 23
By use of the six sets_of yellow _magenta, cyan and bl ack |Inks of the above
Exanpl es 4 geperaging liquid droplets by giving heat energy to
the ink in the recording head, and further the
respective full color images were coated respectively
-according to the method as described below by use of
the six kinds of iaminate samples (a — f) as shown
i_/ _lo.below in Table 5.
After a transparent paint with the composition
shown below was applied by use of a bar coater to a
PET (polyethyleneterephthalate) film having a
thickness of 100 um to a dry film thickness of 15 to
15 50 um, the coating was dried at 70 °C to form a
transfer laver on the PET film, thus giving transfer
peel type protective member (A - F). Next, the full
color image obtained as previously described was
laninated_wifh the above protective member (A - F) by
20 neans of.a laminator (MS Lamipet L-230A, produced by
Meiko Shokai) so that the transfer layer may cover the
color image surface. Then, the PET film was peeled
off to obtain laminate cdlor inages of Examples 18 -
23. |
Transparent paint (composition):

25
Dianal LR-216 (trade name, produced



color Images were forned by neans of a recording -52- device having an
on-demand type nulti-head (ejecting orifice dianeter 35 pa, resistance
val ue of heat- generating resistor 50 QQ”L driving voltage 30 V, frequenay
2 KHz) which performs recording by 5 génerating liquid droplets by giving
heat energy to the ink in the recording head, and further the respective
ful M col or images were coated respectively accordlng to the nethod as
descri bed bel ow by Ltﬁgwits\tewhr Kapon, Okokatblaknesanples (a - f) as
shown bel dw in Tabl e 10 After a transparent pai.nt with the conposition
shown bel ow was appldcTu®yonSef Cknaabryliearesiny a PET 100 parts

(pol yet hyl enet erepht hal ate) film having a thickness of 100 [ERR] to a dry
filmthickness of 1Fimwin(0328, (tiadeonaneyg proddcedd at [ERR] to forma
transfer layer on the PET film thus giving transfer peel type protective
menber (A - F). Nexthy tGibdtGeigyl cPVr-abgerbsridi ned as pre¥i 88¥t$ descri bed
was |lamnated with the above protective nenber (A - F) by neans of a

| ami nat or - W@BXei%et L-230A, produced by 20 Meiko Shokai) so that the
transfer Iayer may cover_the

Example I II IIX IV
18 | .A . a 1.6 15
19 B b 1.2 5
o 20 c c 1.2 30 \/
21 D d 1.2 50
22 E e 1.6 30
23 F £ B 3.3 10
I: protective member, II: laminate sample, III: anmount
15 of Tinuvin 328 added (parts), IV: dry film thickness
(um) | |
For examination of lightfastness of the
laminate full colbr images of Examples 18 - 23, the
images were irradiated with xenon'light'in a weather-o- LJ
meter Ci-35 produced by Atlas Co for 200 hrs. As the |
2O-resu1t, as is apparent from Table 6, sharpness of the
full color images was found to be substantjaliy same
as the.original sharpness, with lowering in density
being a;so very slight.
’s Table 6

(Test results of light resistance of Examples)



f

color Image .surface. Then, the PET filmwas peeled off to obtain | am nate
col ar i mages of Exanples 18 - 23. Transparent paint (conposition): D anal
. LR-2168 (trade nane, produced - 53-_b%bM t subi shi Rayon, 40%t ol uene

1

sol ufion of an acrylic resin) parts Tinuvin 328 (trade nane,

produced by G ba-Cei gy, UV-absorber) X parts Table 5 5 Exanpl e

I |1 111 IV 18 A . a _ 1.6
15 19 | Exdmple 18 (Ldwinate sample Za) 15 200 c c
1.2 30 10 21 D d 1.2 50 22

E Example 19 (Lanfinate sawple’d) o 9 f 3.3
10 I: protective nenber, |Il1: lamnate sanple, I11: anmolnt of Tinuvin 328

added (part &xampye @20y (Liaminatie lesagslel c)or exani nat i@n of Iightfastness
of the lamnate full color inmges of Exanples 18 - 23, the inages were
“irradi ated WrARPlendd |(Lgminate; samplecdlo-

5 Example 22 (Laminate sample e) - 0O
Example 23 (Laminate sample f) O

@:very good, O:good, A\:slightly inferior, x:inferior

10
15
20

25



meter G -35 produced by Atlas Co for 200 hrs. As the 20 result, as is

‘?ﬁﬁ%ﬁ?ﬁﬁ‘TTﬁﬁTTabTé 6, sharpness of the full color inmges was found to be.
niu as the original sharpness, with lowering in den5|ty ot
EE ﬂﬂ gﬂl HIE Ilght Table 6 25 (Test results of |ight resistance of
npl e 18 (Lami nate sanple a) [ERR]
Exarrpl e 19 (Lam nat e sarrpl e b) -55 - [ ERR] Exanple 20 (Lam nate
sanpl e c) [ ERR] Exanple 21 (Lam nate sanple d)
[ERR] 5 Exanpl e 2@rAfmstnate sanple e) ~ [ERR] Exanple 23
(Lam nate sanple f) O [ERR]:very good, O good, [ERR]:slightly

inferior, x:inferior 10 15 20 25 C L M S 55
1. An ink cdmprising a dye and a 1liquid medium for

dissolving or dispersing the dye thefein, wherein the

5 dye is a metallophthalocyanine dye represénted by the
formula:
PALIA
h]//
[phl____
10 (803){)b
wherein:

[ph] represents a phthalocyanine skeleton having at
its centre a metal of group II, IV, VII or VIII of the
15 Periodic Table at its centre:;

Q represents -SOZOR1 or -SOZNR2R3, wherein:
R1 represents a straight or branched or cyclic

alkyl or éralkyl_group:
Rz and R3 independently.represent.-H, -(CH.ZCHZO)n
20 -R

-(CHZCHOHh1_- R -(CHCHSCH O) - R4, or a

4’ 4’
straight, branched or cyclic alkyl or aralkyl

groﬁp, or -NR2R3 represents an amino acid salt-

residue, n represents an integer of 0 to 12, and

R4 represents H,'CH3 or CHon;



* CLAIMS: 1. An ink conprising a dye and a liquid nedi um for—dissolving or
di-spersi dg the dye therein, wherein the 5 dye is a

_ et al+ opht hal ocyani ne dye represented by the fornula: 10 L‘“l“““l““l““I'IIH“‘
[ ERR] “"wherein: [ph] represents a phthal ocyani ne skel eton havi ng at
Centre a netal of group II, IV, VII or VIII of the 15 Periodic Table at
Its centre; Qrepresents [ERR] where+h6 FERR] represents a straight or
branched or cyclic al kyl or aral kyl group; [ERR] and [ERR] independently
represent -H -[ERRANQA(L independ¢dtly vepuegent anainhegdeor frgml Octal 4yl
or aral kyl group, or -NR2R3 represents an amno acid salt residue, n
represents an i ntR¥RYidedo that, thed relatienshiPs 2, fERR of DERRE: is

1111111111111111111& 1%%?%1111111 -56- a and b |ndependently represent an
i nteger fromO. t % &d ®8t the relationship 2 <a +b <4 is

satisfied; and X yfepresents, an_al k a E 5 - and wherein the
i nk contalns freéﬁl ?Bf%ﬁé?ﬁ% A $L3}£Em9L39 LrFﬁ*«l’
5 and wherein the ink contains free ions of the metal et

a concentration of 15 ppm or less.

2. An ink according to claim 1, wherein the

concentration of free metal ions in the ink is 3 ppm

v/
10 or less.
3. An ink according to claim 1 or 2, wherein the
metallophthalocyanine is a nickel phthalocyanine,
vanadium phthalocyanine.or cobalt phthalocyaniee.
15
- 4. An ink according to claim 1 or 2, wherein the
metallophthalocyanine is eny of the compounds of
formula 1l-1 to 1-16 mentioned in the description.
Y , _
-20 5. 'An-ink-according to any preceding claim, wherein

the content of dye 4is 0.1 to 20 wt.$% of the total

weight of the ink.



15 ppmor less. 2. An ink accofding to clajm 1,

BN

mhereln th entratlon of free netal ions inthe ink is 3 ppm 10
D according to claim1 or 2, wherein the .
ine "~ is a nickel phthalocyanine, vanadi um
phtha ocyanlne or cobalt phthal ocyanine. 15 4. An ink according to claim
1 or 2, 'wherein the netall ophthal ocysgnine is any of the conpounds
of formula 1-1 to 1-16 nentioned in the description. -20 5. An ink
according to any m.ecadimcd@d&diu@ewlshfmrseeamg ot1dym, i Swletelin 20
w. % of the total weight of the ink. 57 6. An ink accordlng to any
precedi ng claim wh dirtk tixe amkaqueous atmleous i nk. 7. An ink according to
any preceding claim further 5 conprising a UV-absorber. 8. An ink
according to claim 7, wherein t he UV-absorber is a benzophenone, a

benzotriazole, a c anoacrylate or salicylic aci-d derivative. 10 9. An
i nk according to dl-ai mAn orink %W@Q%ﬂ*ﬁgh€°Lﬁ0$b36¢%e¢iP§ gtaidm, v&uritherhe

i nk. 10. An ink accordlng claim 9, wherein the
.5 comprising a UV-absor er.

8. An 1ink accordihg to claim 7, wherein the
UV-absotber is a benzophenone, a benzotriazole, a
cyanoaérylate, or a salicylic acid derivative.

10
9. An ink according to claim 7 or 8, wherein the

UV-absorber is dissolved in the ink.

10. An ink according to claim 9, wherein the
15 UV-absorber is 2,2'-dihydroxy-4,4'-dimethoxybenzo-
phenone~-5-sulphonic acid, 2-hydroxy-4-methoxybenzo-
phenone-s;suiphonic acid or a salt of either of the
above compounds with sodium, potassium or lithium, or
is (2'-hydroxy-5'-methylphenyl) benzotriazole or (2'- LUJ

20 hydroxyphenyl) benzotriazole.

11. An ink according to any of claims 7 to 10,
wherein the UV-absorber is present in an amount of 0.5
to 3 wt.% of the total weight of the ink.

25

12. A cyan ink as claimed in any preceding claim.



~ 15 UV-absorber . is 2,2 -dihydroxy-4,4' -dimet hoxybenzo-

pRenene- 5- sul phoni ¢ acid, =~ 2-hydroxy- 4- met hoxybenzo- phﬁ““‘ﬁﬂ“tﬂﬂ“ﬂl!%‘“
. acidjor a'salt of either of the above conpounds with sodiU¥ L o]
lithtum or -is (2'-hydroxy-5'-nethyl phenyl) benzotriazole or (2'- 20
hydr oxyphenyl ) benzotriazole. 11. An ink according to any of clains 7 to
10, wherein the Uv-absorber is present3§ n_an anmount of 0.5 to 3 wt.%of the
total weight of the ink. 25 12. A cyan ink as clained in any preceding
claim 58 13. 13A caancials inkstabbtahtyaasysas sett forthaAy ehy of
Exanples 1 to 10 and 12 to 17. 14. The conbination for use in formng a
colour image 5 Exapples lcyanlOi akd 32 tbalfed in claim 12 or 13 with at
| east one of a nmamgenta ink and a black ink. 15. The conbi nation of claim
14, wherein the magenta ink contains a nonoazo dye. 10 16. The

conbi.nati on of claim 15, wherein the nageﬂta ink contains a dxe represent ed
by the formul a: [ERR] Fher ePRPLRRRIPB ERTHES insfpEmipg; 8jcgitour image

unsubstituted 15 henyl| r napht hyl rou an ER rLepresents
a substitu%ed naﬁﬂfhy g?%ﬁﬁ. gnk as c&aXmed gn cgaim QZ Lg 5% wi%g a%

least one of a magenta ink and a black ink.

15. The combination of claim 14, wherein the magenta

ink contains a monoazo_dye.

A
- 10
16. The combination of claim 15, wherein the magenta
ink contains a dye represented by the formula:
Q1 - N=N- Q2
wherein Qllrepresents a substituted or unsubstituted
.15 " phenyl or ' naphthyl group and Q2 represents a
substituted naphthyl group.
. 17. The combination of claim 16, wherein the magenta
o/ : '
ink contains any of the dyes of formulae 2-1 to 2-10

20 ‘mentioned in the description.

18. The combination of any of claims 14 +to 17,

wherein the magenta ink contains a UV-absorber.



1

claine 14 to 18,

' of claim 16, wherein the nmagenta’ink contains any of

| ae 2-1 to 2-10 20

conmbi nation of any of
wherein the black ink gontains a disazo dye. 20. The

conbi nation of claim19, wherein the digazo 5 dye is of the fornul a:

[ ERR] wherein [ER
[ERR] represents
[ERR] represents

R] represents a substituted phenyl or naphthyl group,
lo. °CLfBe1  GomRIngRAR! oRE 30w nadht Fiedms drb

bstijut 10 ' ht hyl ¢ . 21. Th nbi nat i
of clai m 20, mherégmggﬁinL%ﬁﬁﬁg?ﬁﬁkc6ﬂkggﬁgiéﬁysgrO 535§b§“6$ ?grnhrgelg
of

to 3-8 in the description. 15 22. The conbination

any of clains

to 21, wherein the black ink contains a UV-absorber. 23. The

conbi nati on of cl

8" cdmbiHRI BhNoleN@14qm 19, U¥ndkeambeHess lddis

in the ink. 24. The conbination of clainms I8, 22, or 23, wherein the
UV- absor bersi s pregpatisnokhengngephalar in the

10

15

20

25

03~'N=N-Q4-N=N-Qs

wherein Qs'represents a substituted phenyl'or naphthyl

group, 04 represents a substituted phenylepe or

naphthylene group, and 05 represents a substituted
naphthyl group.

21. The combination of claim 20, wherein the black
ink contains any of the dyes of formulae 3-1 to 3-8 in

the description.

22. The combination of any of claims 14 +to 21,

wherein the black ink contains a UV-absorber.

23. The combination of claims 18 or 22, wherein the

UV-absorber is soluble in the ink.

24. The combination of claims 18, 22, or 23, wherein

t hg | mentioned in the descriptions: 18.
Thi' lﬂﬁﬂg ﬂ“iﬁ"ﬂbny of clainms 14 to 17, wherein the nagenta i nk contamns
a Uv-abs S i M S * 59 19. The '

&® 18&nd

n

-1

14

the UvV-absorber is present in the magenta or in the -

black ink in an amount of 0.1 to 5% by weight based on

the weight of the ink.



* black ink in an amount - of 0.1 to 5% by wei ght based on € wel ght of

t he ink. 60 25. A nmethod for fornming a colour |
conprA ses' applying imgew se to a Substrate a cowm‘\m!! w“““l
as claimed in any of clains 14 to 24. 5 26. A nethod acco g to o aism 2

wherein the inks are applied by ink jeggprinting. 27. A .method accordi ng

to claim 25, wherein the inks 10 are ejected by t he actlon of heat.

28. A method f fgrm ng
i mgewi se to aﬁ°sub?irg{t%h a p%yurallty O*Eln{,(s] I nc ud| ng g in o

ascl aimed in cl ai Bohiprisesl2.appiAiry N indfowisd OWo | MRJC guBstrdEd €d a
with a transparent protective nenber containing at |east a UV- ray
absor ber. combination of inks as claimed in any of claims 14 to

24,

26. A method according to claim 25, wherein the inks

are applied by ink jet printing.

27. A method according to claim 25, wherein the inks

\_/ 10 are ejected by the action of heat.

28. A method for formirig a colour image which
comprises applying imagewise to a = substrate a
plurality of inks including an ink as.claimed in claim
15 12, 'wherein the colour imagé is coated with a
transparent protective member containing at least a

UV~ ray absorber.




