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DESCRI PTI ON RECORDI NG | NK, | NK CARTRI DGE, | NK RECORD

| NKJET RECORDI NG APPARATUSAND | NKJET RECORDI NG PROCESS
w®G20eodmecal Field The present invention rel at BGT/IP2005007107

recording ink used preferably for the inkjet recording

and an ink cartridge, an ink record, an inkjet

recordi ng apparatus aREIGRIRTEON o recording

process which are provided using the recording ink.

BacRE CURIDAN GSINGE, TNKi OARTRID (B 18CKORE OO B DO
the inkjet 15 recording systemcan print in the plain

paperNRIE PEREFS U DIN € J %?iAR!m gzgvﬁ'l?e@ggg@ﬂdi t

the cost and running cost thereof Is

has been rapidly I i ly, the
recordi ng ink use%%%@%%%ﬁ?gﬁggg$di ng systemis
required t o have properties, such as a color tone, 20
i mage density and spread for obtaining a high imge
quality, the dissolve stability of the colorant for
Tephajigphd'teld reliability, the water resistance and
i ght-resistance of the ink for securing the keeping
qual i Theoprehenteuverntidmagdadnd tdea gacokdinyiing used
properties of the ink for obtaining the
preferably for the inkjet recording and an ink cartridge, an
ink record, an inkjet recording apparatus and an inkjet
recording process which are provided using the recording

ink.

Background Art

Since the inkjet printer according to the inkjet
recording system can print in the plain paper, can be easily
colorized, has a small size aﬂd the cost and running cost
thereof is low, recently, it has been rapidly spread widely.
Generally, the recording ink used for i;he inkjet recording
system is required to have properties, such as a color tone,
image density and spread for obtaining a high image quality,
the dissolve stability of the colorant for obtaining the
reliability, the water resistance and light-resistance of the
ink for securing the keeping quality of the recorded image
and the quick drying properties of the ink for obtaining the

speedup of the printing and for satisfying these properties,
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25 speedup of the printing and for satisfying these
properties,various proposals are nade. For exanple, in
w(Q apanemel Pat ent Application Laid-Open (JP-A) MOT/JP2005/007107
2003-96345, a pignment ink having a relative high
viscosity is proposed. Particularly when with this
vagkoush@enagalsy ase pmademed Hor aephanpleapitn Japanese
hi gh speed, the feathering and the color bleeding is
Pradieeity Apydécatinth allkigh Gplehi tJPapeNw®Vi 2g03r96345, a
~advant ageous col or tone can be obtai ned. However,

p8id énf hirsk PhaR9agd LI B veNhibaS Wiscelsdty VEs L‘bﬂ(lt?ggsed.

gl ossi ness as a pigment i1 nk, when using thi's Ink,

ri.af ] i 0 IR - Ss this . nk_has
PROAREATENSS P E RO, shid, Pt i E OBl 35 R tBRmed
. gl ossiness in a.glpss aper, than th of. a dye_i nk.
iR PeRkaqifly BAE brapORA, dd featherdng A e golor

erforned usinq the dye ink and it is desired that the
bg‘wdm&gls gag@lyoeausakiandt achpghnawmalitx tmegeydaving

ink properly alternately. When the printing is
apeaflyamdch gesi wg colerpigmentan e abdatiheddye i nk

properly alternately through one inkjet head, since

the dpewBkenhi othile atleid Upireposld t Peghi iBNinknkhas a
which is a dispersion have different properties from

< 860 Mt o SHEKAONE 4Ll S R O i
ir?fk?pﬁ{éi&sir%inagn iismi)esreflor%r{eedp{l?fgrgg?gSsy paper, this ink
has such a disadvantage that this ink has yet a poorer
glossiness in a glossy paper than that of a dye ink. Thus,
it is required that if desired, the printing is performed
using the dye ink and it is desired that the printing is
performed using the pigment ink and dye ink properly
alternately.

When the printing is performed using the pigment ink
and the dye ink properly alternately.through one inkjet
head, since the dye ink which is a solution and the pigment
ink which is a dispersion have different properties from
each other, it is unknown that from the viewpoint of the
image quality and the injection stability, which properties
of an ink set are preferred.

Further, since the dye has a limit in the saturated

solubility and affects adversely the show-through, it is not
2
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Further, since the dye has a limt in the saturated
solubility and affects adversely the showthrough, it

WO 200809kIVays easy t o0 prepare a dye i nk havi nBCT/hR2005/007107
same high viscosity as that of the pignent ink. In the
case where the printing is performed using the dye ink

ad@dpl 08RBY kok ppeppard ya aliyer raflel havihg tegnesvdatd dnigh
of the coI orant 5 should be prevented. For this

V?Qb&‘gf vﬁatrﬁf Yhichi e inged phtehpalLly whebedthe

p| grren aving a speC| fied pHis proposed I n

P te I d
p3pB3! égé%ap ShiaiEPd WAL U pBLET it {); Pgpent ink
PERRATcLo ] Los TS e 'g%“t%ﬁg% LSEhRSCS; Phe cphgrant

the dye ink has a high surface tenS| on and has not
sbhaulsf ber e viemdieak-t | dsox dhishebjaeke agdae dpk which can
Recently, an inkjet recording apparatus by which the

ber nxddcalieirng talpi grivht ai pk gmagnhgimkhhglvinigscosingeified
can be 15 perforned (manufactured and sold by Ricoh

pERMpanyropbsedt 1RdF apatee s R PAPe hPSAPKIiéaTiand@idoBpen
are devel oped. It is conventional that using these

gPCSAf)dW IR - 5 L herRhgdRet i K hig ﬂf‘bﬁb@gl there is

owever |s nei t her d| scl osed nor | ndicated that

thgl RPatOShS pRolhe ggf,- gpﬁgé@%ggtd{mogxg LY ERdicated

thugh alrﬁgpqchset %tl)la oria or}d l%l Hg’%dllll > "the y‘fye ink has a

high surface tension and has not satisfactory properties for
the image quality.

Recently, an inkjet recording apparatus by which the
printing using a pigment ink having a high viscosity can be
performed (manufactured and sold by Ricoh Company, Ltd;
trade name: Ricoh IPSiO G 707 and G 505) are developed.

It is conventional that wusing these recording
apparatus, the pigment ink is printed; however it is neither
disclosed nor indicated that wusing these recording
apparatus, the dye ink is printed and the detail with
respect to a dye ink which can be stably fed and printed is
not yet studied.

On the other hand, while the dye ink is excellent in
water-solubility, the water-solubility of the dye ink is

limited (cf., the pigment ink which is a dispersion can be
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On the other hand, while the dye ink is excellent in
wat er-solubility, the water-solubility of the dye ink

w0 20028919em ted (cf. , the pignment ink which i SPEI/JP2005/007107

di spersi on can beused irrespective the
wat er-solubility thereof), so that in the case where a

ud¥d iitkebpeicotve theghwiensi-bylubilisgd therenfy, vl afhide in
conmponent of the ink is vaporized and the ink is dried

tHE cta@% iwEele arygiald lﬂEeHa%ﬁBgru 5 sakb@liyy is used,

sonetines t o other naterlals arly when the

W, %%LnSXSFQaﬁ%SB?/&V#] nltnofgﬁm(% e tesrvf o2 gnd the

vVery the nozz

ipkotRdtiie I&I?Lé%eef“ﬁaphg?ﬁ%ﬁ%%%Qﬁeaa%af&lfﬁ?%r%tsohdly

easy t o renmove the dirt. Accordingly, since with
spexpldones botpbheayematenigdsa dPpréi@hkarls ohheme the dye
pi gment ink), the saturated water-solubility of the
inkeadddries Beiii(ﬂjydinhtehé negee ipreimfex thsd g ambve datyevenk by
has a | arge showthrough in conparison with the

whiyEnthendirt ensehectin®y 9bzaldaierbbdwhy owt caftdie the
dye ink can be rendered t o have a high viscosity is

wilgTht ddﬁ?ﬁnéh%h%echle%’h e géré‘cgaﬁrbmbfhac‘ﬂengdﬁ'th'lgp the

VI'sC |ty been not yet oceeded, so that the

deyel. h
BIEP L S TR Pha S BERARGTVE
prese§. |nvent|on is t o provide a

ecor.dl ng
havi ng-cSeEAiPEIY: g Jelid) ot TR B difb t?qeesdye ink (as a

difference from the pigment ink), the saturated
water-solubility of the dye is limited and th‘e image printed
using the dye ink has a large show-through in comparison
with the pigment ink, the selecting of a material by which
the dye ink can be rendered to have a high viscosity is
limited and the developing of a dye ink having a high
viscosity has been not yet proceeded, so that the prohdpt

development thereof is desired nowadays.

Disclosure of Invention

The first object of the present invention is to provide
a recording ink having excellent color developing properties
and high delivery stability, by which not only an optimal
combination of ink properties for the inkjet recording

performed using a dye ink and a pigment ink properly
4



and high delivery stability, by which not only an
opti mal conbination of ink properties for the inkjet

wo e@sgtiony performed using a dye ink and a pi gpPE€NIP20084007107
properlyalternately through one inkjet head can be
obt ai ned and the col or saturation of the obtained

dl%gﬁa%%mzbﬁlf@ﬁghkaﬁleylﬂ Onehd l%létn "HeSthtQ?n'e'?lHQﬁd the

aV|nga igh quality can be forned an i nk
o ggglg&tggnr%%ggggsggggfﬁeaegafeg%ggcegﬁpg AL aably

.recordl g, nk. The ecand objgect .of th esent
TRDERT PO PUTL2LF iR dB aEFcRaViPAy 3 MLELoREH itRgean be
dye i nk haV|ng a high VISCOSIty, which is used for an _.
fomp ed; rardr @ithd rdprariridseonbrksragond, iimbiat wegarding
having a train of nozzles, a sub tank feeding the ink

5 apparhéu'snkjaemdheaiah,kj&tnegaidqmiimgsspu‘ecgeaeraléing the
unit which generates a negative pressure in the sub

d1PeNe - Rot QR G do g ihkO the at nosphere by which the
i nsi de of the sub tank is opened t o the atnosphere

and a'ﬁﬁéeg}db g» ?%t“&'fcrtﬂé‘epﬁ'é%% & P ehPford Ns  to

is detecte erence I n ectric
resi.siance. i nk. accor di

BrOHE 3 ﬁ&gﬁfﬁaﬂg. b B0 PS8 E0R0 R Ik, baSine,gchieh

i.nk and a g i nk ch are,u ed proper
VaHSF@ﬁhﬁY,ewﬂl ﬁokﬁgﬁl%@h fwkj?e? e aes‘v rr%prp %é’étapparatus
recordi ng, wherejin the dye ink and the pignment ink

10 demerisbpgcabvinkjet iezdshaying astravh ef mezzlesgra sub

tank feeding the ink to the inkjet head, a negative-pressure
generating unit which generates a negative pressure in the
sub tank, an opening unit to the atmosphere by which the
inside of the sub tank is opened to the atmosphere and a

15 detecting unit by which the presence of the ink is detected
by the difference in the electric resistance.

The recording ink according to the present invention
in the first aspect comprises a dye ink and a pigment ink
which are used properly alternately through one inkjet head

20 in an inkjet recording, wherein the dye ink and the pigment

ink have respectively a viscosity at 25 °C of 5 mPa-s or

more and the difference between the viscosity of the dye ink
and the viscosity of the pigment ink is 3 mPa-s or less.
Accordingly, the above-noted recording ink has stable

25 injection properties and by the above-noted recording ink,

5



nore and the difference between the viscosity of the
dye ink and the viscosity of the pignent ink is 3 nPa-

W@ 2e5/0pm3s. Accordi ngly, the above-noted recorBPCTgP2008007107
has stable injection properties and by the above-noted
recordi ng ink,an image having a high image quality can

e i&]@ég@dha{ri‘ngh‘oil i et ag@sqﬁﬁﬁﬂ?yi gaBNh el fﬁ‘r'%l%d.

pi gnment ink conprising at Teast one of water,

2SNl CotPROREDSIY e oo, PR, STRRURE s

and a glyco n a surfact ant

having a viscosity at 25 C of 5 nPa- s or nore and a
PpitERE Ry Ragl e GloFaleTng MigmpBLs & eelldng agent,
Accordiggly, %n i.mage having a little showthrough and
hdlepreddicaryoloppmmenndaan dea dgky sk ethegy €ompround,
conprising water, a dye, a wetting agent, a

5 amécassupferthancimgl dgening & Gdstosity di02p0P Ccoffunda- s
and a glycol ether conpound and having a viscosity at

046 o Pé HnbPa- sBrPicdeh Sivth ats25f ace offepgi AINAN 3% fess,
of 40 mMVmor less, is used. Accordingly, a dye ink

whi chsagt onl ya L so i gy apidl y eﬂagg%thﬁa%ixﬁging, little

has a little spread and Bl eedi ng and” can exhi bit
ossyrwf.eel hng i al p r,,. but, also ks
%(%‘&I F/%]ﬁ?uignlh ?dnljlﬁc f)oﬁggfgéf}i I%%%/,b%a%b %1%%§'ai n%a tlfﬁedye
I cordi@gfq i.nk according t o %he preq?b(keent i nvent.ion in
1 e lditd 1B &R BD E%akClyé | h&vihy ting agent, a
viscosity at 25 C of 5 nPa-s or nore and a_surface
10 Yieweisdhy nhancisg agemy,ne desl s £ rmpelEph edrapound and

recording ink is used for an
a glycol ether compound and having a viscosity at 25 °C of 5

mPa-s or more and a surface tension at 25 °C of 40 mN/m or

less, is used. Accordingly, a dye ink which not only is

dried rapidly after the printing, has a little spread and

15 bleeding and can exhibit glossy feeling in a glossy paper,
but also is excellent in injection stability, can be obtair;ed.

The recording ink according to the present finventi'on

in the second aspect comprises a dye ink having a viscosity

at 25 °C of 5 mPa-s or more and a surface tension at 25 °C

20 of 40 mN/m or less, wherein the recording ink is used for an

inkjet recording apparatus comprising an inkjet head

having a train of nozzles, a sub tank feeding the ink to the

inkjet head, a negative-pressure generating unit which

generates a negative pressure in the sub tank, an opening

25 unit to the atmosphere by which the inside of the sub tank
6



10

15

20

25

i nkj et recordi ng apparatus conprising an inkjet head
having a train of nozzles, a sub tank feeding the ink

w0 2050pm2i nkj et head, a negative-pressure genePEr/irgos/007107

unit which generates a negative pressure in the sub
tank, an opening unit t o the atnosphere by which the

insipm el thahatnapkpheerensd ta aldfatahBOsRIe Bya®thich

a detecting unit by which the presence of the ink Is

108 S &b A 88 YHoth b ﬁ%l?iigf(%%‘&%{i '%Hﬂ)ﬁ.ly%ﬁfﬂ‘&é | fifference in

resi'stance. Accordingly, even en a havi ng a

| gh viscoesity is _used, not. aon.y the recarding ink. s .
Y celd 08 Paidarifie Mot ena 8R! NRtn gy dye ink
and. bl eedi hg and cap exhi bit glossy feeling in a, ) .
Bp¥iag %glb’e%gf,‘ VIECORISh 18 HeS ¢ & Y HQEVn‘kh? Fegorslipgnink is
in injection stability and can forman inmage having a
drigd i napédbuanfter thhe prnintingrilige acdidtidiengnreadeand
present invention conprises the recording ink

lalocead idi gnga h do ciale eedioMseitngleds§i feeliargl isecongl mspecs sper,
of the present invention contained in a container and

bat ARferaRl Yebsedihpridkea sPekitedleRf i@mhgkkﬁton stability
recordi ng system By recording using the above-noted

. i ned. | . s ' . Cnk
458 SR RARR NG e RKVIRGLE Aoen bggrchRngigy
remar kabl y. col o

hi gh ivery stabi.Lity, can,inprov Y. .
catur af Porik S AR g pa ot hl SHEB R Ths PRasERt Hryre ttion
i nkj et recqrdi ng apparatus according t o the present
GHPPTA P B B 18E ks cenr dike dicctRe b onptnoled

first and second aspects of the present invention contained
in a container and is preferably used for the printer of an
inkjet recording system. By recording using the
above-noted ink contained in the ink cartridge, the
recording ink is excellent in color developing properties,
has a high delivery stability, can improve remarkably color
saturation and can form a high-quality image.

The inkjet recording apparatué accérding to the
present invention comprises at least an ink ejecting unit by
which to the recording ink according to the first and second
aspects of the present invention, an energy is applied and
the recording ink is ejected for forming the image. In the
inkjet recording apparatus according to the present
invention, the ink ejecting unit applies an energy to the

recording ink according to the present invention and ejects
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which t o the recording ink according t o the first
and second aspects of the present invention, an energy

w0 g008fppiseed and the recording ink is ejected fBPCT/JP2005/007107

form ng the image. In the inkjet recording apparatus
according t o the present invention, the ink ejecting
tine t rapprdbsgannéndiogy forenite theordiagel Nk TiEeRS g by
t o the present invention and ejectsthe recording ink

6 oing e iy d hall MO thidh §ighee At AVk ;?*y@ﬂﬁ;ij‘ &erhtely,

and the pignment ink properly alternat

{18€ Qfe@ioﬁ'ﬂih%kiﬁﬁafi i%glﬁlegfel%n{: QHCQJ){)%rb?]%\@eél%%ga% ipllFBP(?\féies ,

properties, has I Very s ity,

kabl .0r saturatiqn and can form a
REGhE R §O1iNGad” SERPEE, in [ Bpr g Femerkebiecolor
dye ink conprises ap anti-formng agent, so that in .
ey ‘Wa%‘iq‘fﬁ% i ehhaghegs@lity impeesf Fiwrther, it
presence of the ink by which the presence of the ink
iiss prafeared ddvat dthe wye tivek diebhepeimes | ant lenti-forming
electric resistance, the presence of the ink can be
sgabty stettdnitedn Rdre t@@bcaaﬁhm@i;t%@ddmm% detecting
adheres solidly in the receiver for the

WhaN6fdEhé ¥ dsehée ict Phef ﬁike@yt\pﬁtich?t&g?%ﬁglgghggr of the

for the blanc-delivery, a scraping uni

i}ﬂ.nlﬁeirs q%t%cg:#%iégcéosrﬁrno itq)eq;gxeggﬁffli‘%%ﬁ?ﬁﬁ?lgte %ﬁ% Cehfgctric

can be ivel'y “strape _ _
TR NI L T TR
ﬁg&iﬂcghte ocatshee gv(ilceorrediir:] ei r(]iigreacicr?lr{dlan tgrgstg?)liftlilryStin the
receiver for the blanc-delivery, it is preferred that in the
receiver for the blanc-delivery, a scraping unit which is a
wiper or a cutter is provided, so that an adhered dye ink
can be effectively scraped off.

The inkjet recording process according to the present
invention comprises at least the ejecting of a recording ink
by which to the recording ink according to the first and
second aspects of the present invention, an energy 1is
applied and the recording ink is ejected for forming the
image. In the ink ejecting of the inkjet recording process
according to the present invention, to the recording ink
according to the present invention, an energy is applied and

the recording is ejected, thereby forming the image.

Accordingly, by using the dye ink and the pigment ink
8
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second aspects of the present invention, an energy is
applied and the recording ink is ejected for form ng

wo b@siopmge. In the ink ejecting of the inkjet peror2ddIE7107

process according to the present invention, t o the
recording ink according t o the present invention, an

$PEpOY1y SalaRRhiA@ 1§ A& B 8l ggnkslm @:@&@Hent in color
thereby form ng the inmage. Accor ng y, by using the

&weng&lﬁgdg&%ﬁggggntha kFHOH cgélﬁsfe@g.t Yebbilll§, can

recording”i 1lent i'n co eve

properties Ilver b|||t an i npr.ove
Baipis repbPerAbly oradloon Safuiativhy i d “ead TISHR a
quah;ty i mage. The ink record according t o the
%% thi & HWéHH%é%conprlses the i mage forned on a
recordi ng medi umusing the recording ink according t o
the fiFbe dmdk seeornd aggeording tive Prespmresemternivamtion
In the ink record, the recording ink is excellent in
anh@ridegethpi mgla:g@pﬁmmeﬂ, dinsa r@fos@inyemedium using
stability, can inprove remarkably color saturation and

990 Yot B Y AAKIYRdolrdinR a8 thet hﬁ«srtea%rdils%wfﬁﬂlmects

In the application specification of the present
t
ULAEY s i) t?ﬁ% :z%he%fa@g (B e
dth k tely t
S B 0 PRt e ROR. Bt BB hien

i nkj et head_ i s used. Hovvever t he above-noted case

~ dﬁ]eqvlpd'érs séabikitgheyan improve remarkably color saturation

and can hold a high-quality image in the recording medium.

In the application specification of the present
invention, “through one inkjet head” means that in the case
where the printing is performed using the dye ink and the
pigment ink properly alternately in the inkjet recording
apparatus, as the inkjet head, the same one inkjet head is
used. However, the above-noted case includes cases where
as another part of the inkjet recording apparatus, a part
used specifically for the printing using the dye ink and a
part used specifically for the printing using the pigment dye
are alternately used, such as a case where a cartridge is
specifically used for the printing using the dye ink and
another cartridge is specifically used for the printing using
the pigment ink. The case where a cartridge is specifically

used for the printing using the dye ink and another

9
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as another part of the inkjet recording apparatus, a
part used specifically for the printing using the dye

w0 pdosagm2e part used specifically for the prine¢HgpP2005/007107

using the pignent dye are alternately used, such as a
case where a cartridge is specifically used for the
AP HBE U %é&i@i&dﬁty' Nks @@ d fapother sefddinddenkng the
specifically used for the printing using the pignent
[ e.case: [ IS i+ . (o JP
R R T
anothercartrid is specifically used,for.t ri nt.i ng
G Bigraian, LK T Aa0E K2Rt afciae (g, Nifd the
rinting using only the pignment ink, the sane )
e il dsthe D@ tingnis eethprmer éﬁoﬂqf’rﬁe whegei af this
is perfornmed (a case where at this tine, the cartridge
time] ehhed, castridge | kel ¢dedned,n sumadsy, intedudaesb.
represented by "through one inkjet head" includes al
Gmeh awjerth d Baspi geppésénke driply t thyeghnkn arimljetetiead”
even in a slight amount in the ink path (including
@Rluddd dMMechRelewHbrd AR )pi Bhlesft PAKCTdRE1 PReOflye ink
Drawings FIG 1 i1s a graph showng an exanple of the

4447 31 20gcuyent G A LAINNO RGAR Ol 2 FRISTEE  path

Nk accordi hg t resent 1 nvention.

2 .gra show an exanpl f 1, titrati
o Tudifleeb st 0 APa S Ea R ¢ Zhrnf e Lt on curve

according t o the present invention.

In

Brief Description of Drawings

FIG. 1 is a graph showing an example of the titration
curve for controlling the pH of a magenta pigment ink
according to the present invention.

FIG. 2 is a graph showing an example of the titration
curve for controlling the pH of a yellow pigment ink
according to the present invention.

FIG. 3 is a graph showing an example of the
relationship between the amount of the titer and pH.

FIG. 4 is a view schematically showing an example of
the ink cartridge according to the present invention.

FIG. 5 is a view schematically showing an example of
the ink cartridge in FIG. 4 contained in a casing according
to the present invention.

FIG. 6 is an explanatory view schematically showing

10



FIG 3 is a graph show ng an exanple of the

rel ati onship between the anount of the titer and pH.
wWO-R@s/097925 a vi ew schematically showi ng an exap@l/aP2065/007107

the ink cartridge according t o the present invention.

FIG 5 is a view schematically show ng an exanpl e of

dReekBlm pPs o f AFR 1im Hjle® réc@@&iﬁgnﬁﬂge&aﬁt@%é&rding to
according t o the present invention

@'p@?ﬁs‘e‘l{ﬁ’ﬁ{'v%‘ﬁ sghematical Iy show ngan exanpl e of
IS

recor |ng appar atus according t o the
an_ex

prese nv ntl on. to

scherrgﬂ al sr?cﬂl\/l?ép %t(%l Vle“? ‘ﬁ?@e %ié]]na(i\lvy showing
structure of %he I nkj et record| ng 5 apparatus. shown in
ancexgmple of the ginpgpapbryciEey Q fg‘h@ur&am/ recording
showi ng an exanple of the inkjet head according t o

5 appapasusnshomuerin §IGF6G 9 is a view schematically
showi ng an exanple of i o the train of nozzles for the

i nkj etFh@a® decondingahded Reer eshrim hbvetilyoghoWiag an
10 is an expl oded perspective explanatory view

SEREIFLS 67 dHe 1ARYEDH A X it tohehbi sk pedi ng

unit in the 1 nk| recordi ng apparatus according t o
tx?;??ge ent 15 invention. FIG 11 is an expanded view

FIG. 9 is a view schemati;:ally showing an example of
10 the train of nozzles for the inkjet head according to the
present invention.

FIG. 10 is an exploded perspective explanatory view
schematically showing an example of the liquid feeding unit
in the inkjet recording apparatus according to the present

15 invention.

FIG. 11 is an expanded view of FIG. 10.

FIG. 12 is an explanatory side view schematically
showing an example of the sub tank. |

FIG. 13 A and B are longitudinal sectional views at

20 the A-Aline shown in FIG. 12.

FIG. 14 is a top view schematically showing an
example of the maintaining unit for the inkjet printer
according to the present invention.

FIG. 15 is an explanatory view schematically showing

25 an example of the maintaining unit for the inkjet printer
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FIG 12 is an explanatory side view schematically

showi ng an exanple of the sub tank. FIG 13 A and B
wa@e@slogregi t udi nal sectional views at 20 the A-BCT/irpe05/007107

shown in FIG 12. FIG 14 is a top view schematically

showi ng an exanple of the maintaining unit for the

d dtirdlinpf tH it e peeReANInvetide. Present invention.
FIG 15 is an explanatory view schenmatically show ng

25 an gep@mle; 9fa %@%%&@p@ggﬁ%%ﬂ%iaﬁfﬁlé BE tki et

printeLachrdlng I nvention. Fl 16 is
i I f 1h | at i ip b
AR RS e aCt R bt V0 s OB R Tceme

vi sgosity of the dye ink. 5 Fl 17 is a graph show ng
dyte arknpind bhet wiks Gasiigy; %§hiepg‘ﬁétb@én the anount of

the nonionic surfactant in the dye ink and the
vi scodikG. df7 isa dyaphmisharwvGigisniexamplephf i ng
an exanple of the relationship between the anount of

riclatbom Ship Isewaehatheiamdunt hd ye nohiamit shefactant
viscosity of the dye ink. FIG 19 is a graph show ng

iaNtBEaAPE § i al® thel dhkessitynobatedy d fgkamount of

the alginic acid in the dye ink and the viscosity of
the piites 53 et shgTip 2Pk A th BrIT, ©
rdexgtggzgsﬁglg baei%ivgg?ln%he amount of the anionic surfactant
in the dye ink and the viscosity of the dye ink.

FIG. 1A9 is a graph showing an example of the
relationship between the amount of the alginic acid in the
dye ink and the viscosity of the dye ink.

FIG. 20 is a graph showing an example of the particle
size distribution in a mixture of a dye ink and a pigment

ink in Examples.

Best Mode for Carrying Out the Inventi(;n
(Recording Ink) |

The recording ink according to the present invention
in the first aspect is used for the inkjet recording using a
dye ink and a pigment ink properly alternately through one
inkjet head, wherein the dye ink and the pigment ink have

respectively an ink viscosity at 25 °C of 5 mPa-s or more

and the difference between the viscosity of the dye ink and

12
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ink in Exanples. Best Mdde for Carrying Qut the

I nvention (Recording Ink) 2 0 The recording ink
w@aews/ngiong t o the present invention in the fiP&I/JP2005007107

aspect i s used for the inkjet recording using a dye

ink and a pignment ink properly alternately through one

th@khﬁéc&ﬁw omﬁreepmgfﬂlfngxw [ :ﬁmPtahg &l gggs i nk

have respectlve y an VISCOSIty at nPa- S

or none, 2% 630¢ i Rg P‘ﬁf(f&E@&P&u?gt%’e?ﬁetﬁ?eé’éﬁmﬂx;

the dye ink andthé viscosity of the pignent 1nk iIs

ifPB e o3 SPJ&elgtqugred' 06 L9k PECRLAN 9 r%&,‘,@ﬁhet

resent inventiron 1n aspec

|nk sed for an,inkj recordln rlsln
rRor e 2ReaT AR FGTPTINE 30 WBEIrdicad dubviag
feeding the ink t o_the inkjet head, a

tragat ol @ozzdesuresydnbrak fgedine e dnkgbneitee dgkiet

negative pressure in the sub tank, an opening unit to
hided ainnsghdiee fyr edd whe tden dam;tidg afnithwisiech pemernates
opened to the atnosphere and a detecting unit by which

ol R gHissensLeSiut bdn Bk el SuBetLakedh Yo g diei i fdgIien6ethe
inthe electric resistance and the recording ink is a

‘%"%ﬁéﬁr? bUSyBikhooRe i g tib@"%ﬂ?’m“% S%S’P%“’é& to
thEoaPETRP nbarin 0t M ibenirtl 'Ot hish S Sorgpemee
o%fgthn?gTsercleedtécr%lécf tyotItle difference in the electric
resistance and the recording ink is a dye ink having a
viscosity at 25 °C of 5 mPa-s or more and a surface tension
at 25 °C of 40 mN/m or less. In the second aspect, an
aspect in which the inkjet recording apparatus has a
scraping unit which scrapes off an adhered ink into the

receiver for the blanc-delivery and an aspect in which the

scraping unit is any one of a wiper and a cutter, are

- preferred.

As the dye ink according to the second aspect of the
present invention, the same dye ink as that in the recording
ink a‘ccording to the first aspect of the present invention
can be used.

The dye ink and the pigment ink have a viscosity at
25 °C of 5 mPa-s or more, preferably 8 mPa-s or more.

When the viscosity is less than 5 mPa-s, the image density'
13
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recei ver for the blanc-delivery and an aspect in which

the scraping unit is any one of a w per and a cutter,
wae@spymberred. As the dye ink according t o tPET/SR0GH®H7107

aspect of the present invention, the sanme dye ink as

that in the recording ink according t o the first
imdfectplaint heppresché wiereent i on can be used. The dye

ink and the pignment ink have a viscosity at 25 C of 5

nPa- PnohdWisst BspleRitaline diffreSc®b oty &enWigd t he
viscosity is less than 5 nPa- s, the inmage densityin

v%ﬁ‘(fe?sg'rt | or RAREH iesiﬁ%"@ﬁﬁdthéf‘ &ﬂ“@}éié}%‘xgsi&.e k "8
t

nce bet en the viscosity e i nk and

at of the pignent ink is,3 a-. s or |ess, e
-%f%roabf%ﬁ% W roforably IWBR A fooniFrer enbihgp the
viscosity is nore than 3 nPa-_s, it becones difficult
diffgremegepl tHis coanty demioricohh apoBhmie: sty beleoanels
the pigment ink are caused t o be stable particles.
diffpentit nadnuniderchbessamme congidsony borth ihbedgpei irkk
is higher or lower than that of the pignent ink. Wen
ahldethespiainten toinkher €y v skd it biegbtabldaattialef
the pignment ink, the above-noted difference of the

DEER8iny di® thRPeasent ahdyikbe 3fite difd fhRr BNCe
of the vigscosity = Vi SCOSit)ll ofstﬁ%g dye inkyg-

ST a8l B A58t Bt pFpaf e R SR v
viscosity of the dye ink is higher than that of the pigment
ink, the above-noted difference of the viscosity is
represented by the equation: (Difference of the viscosity =
Viscosity of the dye ink - Viscosity of the pigment ink). On
the other hand, when the viscosity of the dye ink is lower
than that of the pigment ink, the above-noted difference of
the viscosity is represented by the equation: (Difference of
the viscosity = Viscosity of the pigment ink - Viscosity of
the dye ink).

The viscosity can be measured using, for example a
rotating viscometer in the form of a conical plate.

The difference (pH B - pH A) between the pH (pH A)
of the pigment ink and the pH (pH B) of the dye ink is
preferably -1 to 2.

After the pH of the pigment ink was rendered to be

high by adding an alkali to the ink, the pigment ink having
14
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than that of the pignment ink, the above-noted
difference of the viscosity is represented by the
weowaviet (Difference of the viscosity = Vi scPGI/iB20aH007107
the pignment ink - Viscosity of the dye ink). The
vi scosity can be neasured using, for exanple a
arhighi pH wssateteted witie amamidfhaving agprepatre.
The difference (pH B - pH A between the pH (pH A) of

cbh%eﬁalt%%ﬂ&nl mh@@H iha dptistoll Bcofdihe idyehenk is
preferably -1 0 2. After the pH of the pignent ink

We%ﬁ:ﬁgﬁgﬂ 5f ?h%ek%%s%céﬁgéﬁgfﬁbmtgsbﬁgl It Her® &)t e

nent avi nga ftrate

acid haV|n er trat whi ch
oBAPasiRg Adib aPHP (U e concent ration of ¢ he

i on-di ssociated fraction ere 0 nin

titraMere areaiicaNys f)§9éc:1i dgtﬁl ?P%§‘ ge?gtahgl%gleafta
50 g of a magenta pignent ink in the bel ow noted
pReepent iglEianthe Helw-mb tedtRoeparingodxample 1 was
hydr oxi de, the nagenta pignment ink was titrated with a

efe2atbdHFitEOd i @i hfftaros8eld,ttl0é mbgeita pigonens ink
shown in Table 1. i o As the result shown in Table 1,

WAS tTRPEN @ Wi EEDD. 2'5thﬁsol @%m%oﬂl SSPHAFEA 1t of the

const ant at around a . 7.7 and has a pH
S R B Lo B 59 oot om 1o

As the result shown in Table 1, the magenta pigment
ink has the ion dissociation constant at arpund apH of 7.5
to 7.7 and has a pH buffer region at least in the pH region
of from 6 to 9. In other words, at around pH 7.5, the half
of the hydrophilic groups of the pigment dispersion is
undissociated.

The initial pH of the measured magenta pigment ink
was 8.7 and it was confirmed that when pH of the ink
becomes 8 or less, the number of particles having a large
particle diameter becomes more. It was also confirmed
that at pH of 6 or less (i.e., lower than the lower limit of
the above-noted pH buffer regi'on), all particles are fully
precipitated. A cause thereof is that the magenta pigment
ink has originally a high pigment concentration and a high
viscosity. Therefore, while when the magenta pigment ink

is attached to a paper, by a component of the paper, the
15
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of the hydrophilic groups of the pignent dispersionis

15 undi ssoci ated. The initial pH of the neasured
wore@snem2pi gnent ink was 8.7 and it was confi rreEdJr2aes/007107

when pH of the ink beconmes 8 or |ess, the nunmber of

particles having a large particle dianeter becones
niTQg@nt'at pi8s el 5 on&ofy iskwEd1 20 rhdered tpHlafge partiedss

.e., Iovver than the lower lint of the above-noted
gtﬁgf’fcﬁ&red)e@boo@hatafﬁe Rald L hestéRed BFlthe pigment ink
reci A cause thereof "is that the nagenta

iR griERpeaeon Al 4R S deE APy SR dmoeg gpatitr.
when the magent a p| ment

25 1s att
vpaper b 6@&%}%% 6¥1ttlﬁ'§‘ FapEs2Chgy @a&ﬁtﬂmcgmﬁpd
ink is svvlftI}{Irendered o large particles
logerrinigithedpH o6 thmireaedipnrparpaeri & disedvapdage is
pi gnment ink is advantageous for the inmage havin
caide d mberginlliarge plagticles ofigdm ank gltrentaphﬂ%l}f S

reacted with a conpound | owering the pH of the

ﬂx%ﬂ:(ibh%!t@&fﬂmehe tnkippaglvant age i s caused wherein
| arge particles of the ink are rapidly precipitated in

the 1k, pghlr, EHENSACHufEr RikOHEL flePOPRAG bRTIOK the

yel | ow pi gment e simlar o those of

FRIRERE FHETER AL, Bl ARt g me
(IsgeFlF%G 32)forA1esxoa e cyax}{epfgnnlgelgl Vi ]ftlgg similar
pH-buffer properties.

As shown in FIG. 3, for example a dye ink having the
ion dissociation constant at pH of 9.3 (e.g., a yellow dye ink
in Preparing Example 2 in Examples) has buffer properties
until at least around pH of 7.5 and when a dye ink used
properly alternately with a pigment ink, which has a pH
which is lower than pH 8.7 of a pigment ink is mixed with
the above-noted pigment ink having pH ;)f 8.7, a proton is
transferred to the pigment ink, so that the solubility of the
pigment ink is lowered. On the contrary, when the |
above-noted dye ink has a higher pH than that of the
above-noted pigment ink, the dye ink does not precipitate
the pigment ink in the mixing of these two inks, so that

such a dye ink can be used properly alternately with such a

pigment ink. The dye ink has a proper solubility in a
16
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ion dissociation constant at pHof 9.3 (e.g. , a
yell ow dye ink in Preparing Exanple 2 in Exanpl es) has

whodosee79pr operties until at | east around pH of PGT/BP2a054007107

when a dye ink used properly alternately with a
pi gment ink, which has a pH which is |lower than pH 8.7

lofw ér rpIgrmnie o?Khighel-XgH Widb dthehabahevechede Al gRENt
i nk having pH of 8.7, a proton is transferred t o the

%%ﬂ}e%{‘é‘n (gosﬁﬁ%t thﬁedg ﬂ%'ﬂéy £k 1b§np%9§'ﬁgt 'm‘éh

is | ower the contra en the ove

h f d
ARl %’c“rﬁicb b b BB
k f.th t k t hat
&}g@rd'y& ﬂﬁﬁfe gg&%ﬁi%ggsﬁpgﬁgsngif i?ﬁ\}\llt%ﬂet
such a pignent ink. The dye ink has a proper

hen doierepern pdl ovlerhpHi sk delormaiygheit Tpel miudd bfighres:.

above-noted pH buffer region (, since the dye ink has
a sul florowyr 6hip abbeb-hetednviiwpoindtedvitth zegpelet to the
| ower pH). However, considering the |iquid-contacting

chcaﬁ%wg%nkfaw@ramfgeﬁo RRR F?FSQEEVL iréefiddecdye

i nk may not be much hrgher. om t he ‘above- not’ed

f?&‘@@h@&s(tpﬂ"ﬁ Eﬁ?%?tbettv@eéﬂetl{c?%qg{dg% Mer C the

accordlng resent 1 nvention

R %&A%%ﬁ%’ﬁ%?'lﬁh&eﬁygﬁﬁftﬁg drerdisBryPrarer gty

2, nore preferably . \When_t he dlfference of pH
5604, wiptx prglehabbicd tndr WHeoRcdss dlifgerace of pH

accordlng t o
is - 1 to 2, in the case where the recording ink according to

the present invention is used for the inkjet recording using
the dye ink and the pigment ink properly alternately
through one inkjet head, not only the precipitation in the
ink path is prevented, but also it is prevented that during
an opportune ink delivery for the stable ink delivery, the
ink is precipitated and can difficﬁlﬁtly flow in the receiver
for the blanc-delivery. |

pH of the dye ink (pH B) is preferably higher than pH
of the pigment ink (pH A). When the pH of the dye ink (pH
B) is higher than the pH of the pigment ink (pH A), such a
risk is more reliably prevented that the precipitation is
caused in the ink path and during an opportune ink delivery
for the stable ink delivery, the ink is precipitated and can

difficultly flow in the receiver for the blanc-delivery. In
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the present invention is used for the inkjet recording

using the dye ink and the pignment ink properly
wa@bkdosoymeel y t hrough one inkjet head, not onl ypeTia2005/007107

precipitation in the ink path is prevented, but also

it is prevented that during an opportune ink delivery
otbertwWerdsaldwen nkhdal ther §iffelmenicekof pMriesci pittcabeduch

and can difficultly flowin the receiver for the

abd pecirteldvérsuclpl 9fighhendyielt Rlar b B)elds V\R@bgfeenybl y
hi gher than pH of the pignent ink (pH A) . en the pH

a%efﬂ&tgyf' hBIGVé\pé'f Bhé %II'H'QP@{} @%s%@%«?f:ﬂﬂy 0 or

pi gnent , such aris re re
nﬂ; vented that the precipitation |s caused in the i nk
' and durlng an opportune ink delivery for the

stabl ink, d very, the i i S, preci ted an

di f11 B tlpte% PV i eecbbpRidmGn Y ek aecording bo

bl anc-delivery. Inother words, even when the
thpfpeeeent o ention has pél huffeshpaongstion iand mHch

a pignment ink can be used properly alternately;
rbgwenarf 6t te Ydahfdeirnidei sob Hphtdgd opr,eflee abisy ¢ sdonnor e.

As noted above, since the pignment ink according t o

prbP eRLESSH 1Y YilgirRBnfiamn BH N A1 el GRETY NRT s ad yPH
region of 6t o9 and in this pHreglon t he

gL oL L e o
bé?fe%%oﬁ%#wgﬁsﬂ%%u%&i r grl%%ef)% 6309 anBHvarue ir?é] t‘ﬂce
dispersion properties thereof in the pH region has
advantageous dispersion properties in an alkali region of
pH and has such an effect that after the attaching of the
ink to the paper surface, particles of the ink are swiftly
agglomerated even in a neutral region of pH, so that the
image quality becomes advantageous.

The surface tension at 25 °C of the pigment ink and
of the dye ink respectively is preferably 40 mN/m or less,
more preferably 35 mN/m or less. When the surface
tension is more than 40 mN/m, the drying rate of the image
in the plain paper becomes low, so that feathering and
show-through are easily caused and further, the ink in the
receiver for the blanc-delivery~can difficultly flow and can

easily stay in the receiver, so that a disadvantage is caused

wherein the ink can difficultly flow to the waste ink tank.
18



di spersion properties thereof in the pH region has

advant ageous di spersion properties in an alkali region
wo@Roopbaad has such an effect that after the apCHIIOTH07107

of the ink t o the paper surface, particles of the ink

are swftly agglonerated even in a neutral region of

PH, sprdMatthbeirRas Quakiby dweedemeadsanteayecing, for
The surface tension at 25 C of the pignment ink and of

' i ' I m or
R SR e
surfagce fensikon ks t han =\ te
<§m£afﬁé5%ﬁ idwhse@ Boh Rl R [RESHEAC Sk, 3
erin '

e Romd naar CHELA) SaeBriSEohs g WiRti A place
bl lanc-delivery can difficultly flow and can easily

5 meblyodn the receiver, so that a disadvantage is caused
wherein the ink can difficultly flowt o the waste ink

tank. i€ pigheeatrirdec oy enkidn roms pre arbaduflee indd Ag,
for exanple a surface tension neasuring apparatus

c 3Gt dE 3Pnsehdihn dtyawe hrikbrh aben Sityedaerity |
Ltd.; trade na%e:nCBVP- Z) gta‘?\écordi ngﬁ% o the p}Ieati ngingw

;{’rhgft?ﬂg llﬁ“ghfggdthJ 'bgﬁgﬁgg‘g%l'& % b e Wi £ih R SOF @ad GFhich

used printed i mage has a high

e Pabed dnataR cRoedaatns Bith RIEE g i e "
during printi ng usi ng. t he .

10 pigment ink in the plain paper, has preferably properties,
such as an ink viscosity at 25 °C of 5 mPa-s or more and a
surface tension at 25 °C of 40 mN/m or less.

Using the pigment ink having the above-noted
properties (the viscosity at 25 °C is 8 mPa-s) instead of the

15 dye ink and an experimental printing apparatus according
to the piezo method, the printing was performed. A
conventional dye ink for the inkjet printing has usually a
viscosity of 5 mPa-s or less. Thus, a dye ink having a
viscosity of 3 mPa.s was prepared and after the printing

20 using the pigment ink, the experimental printing using the
prepared dye ink instead of the pigment ink through the
same inkjet head was performed. As the result of the
experimental printing, the rendering to large particles was

destabilized. Particularly, when experimentally, several

25 drops of the dye ink having the viscosity of 3 mPa.s were
19
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I o pignent ink in the plain paper, has preferably
properties, such as an ink viscosity at 25 C of 5 nPa-
w@2@s5/09mee and a surface tension at 25 C of 40PemMR20G1/007107

| ess. Using the pignment ink having the above-noted
properties (the viscosity at 25 Cis 8 nPa- s) instead
ifjetthed InSadyizh o eedl samnd exiperdhnedttal theipapeg as
apparatus according t o the piezo nethod, the printing

pYatiPRIS WdBGhg A P@f‘gf@@m@nﬁlhl%eww pfr@rdd&'@d gk et

prlntlng has usually a viscosity of 5 nPa- s or |ess.

u-{lwgar edx?éet(}{é]%tbéb‘?}% M & 536 %y%{%ggng tﬁlesd%ﬁebefore

he prlntln plg

h nt al u5|n t he
hﬁszzﬁg E d 5&&?*1 aPRFOIRT PRECERITT RS ot
ead was perforne the result of_t Xper i t al

cpuild: nag, be n@tﬁgﬁaéfeidn@o tone |doge agd Eﬁa ggﬁ%g?‘fﬁle dot
destabilized. Particularly, when experinentally,

ofeblee dim 25e diagdsa dargeeddytribniktileani ng the viscosity

of 3 nPa- s wereinjected in a high speed and attached

t o tlFuPEPeF, asipard iddiedngawiaie pdtaega fordnjbeting
was produced by integrating the above-noted several

s%%lgﬁgfé g Olp%?ggh%p1rpff 911&@ cou%gsgi&g o 5 1P d. 2K 410

; Several rop not” be |nt egrated t '

one dro | f e

ePar i T e PR, 8 A0 8l WS PGy Reb ity
pattern for injecting stably the pigment ink haV|

‘ aj:r 86030t 9f Sf arm-was performed and as the result of %he

experimental printing, the printing by integrating a small
ink drop to a large ink drop could be stably performed. On
the other hand, using a driving wave pattern for injecting
stably the pigment ink having a viscosity of 8 mPa-s, an
experimental printing using the dye ink having a viscosity
at 25 °C of 5 mPa-s was performed and as the result, the
printing could be stably performed. Thus, when the
difference of the viscosity between the ﬁigment ink and the
dye ink is 4 mPa-s to 5 mPa-s or more, it was difficult that
the dye ink and the pigment ink are alternately injected
stably through one inkjet head.

With respect to the image quality, by the printing
with the dye ink having the viscosity of 3 mPa-s using a

driving wave pattern for injecting the pigment ink having

the viscosity of 8 mPa-s, the amount of the used ink was too
20



experimental printing using the dye ink having a
viscosity at- 25 C of 3 nPa- s was perforned and as

wao b@soemed t of the experinental printing, the PCT/aR2008007107
by integrating a small ink drop t o a large ink drop
could be stably perfornmed. On the other hand, using a

1§f%¥i R VIRHE thal RNkt of RIhRCintgs & tiabh yglioss ypipgent was
ink having a viscosity of 8 nPa- s, an experi nent al

tgylg}ﬂ'r%a%d 09 of NG QN8 v&gg avgg\shw raluksFOdddk at BP the

= -'s ;Ngsbper OLFE as the result, the
.printin 0 e sta er f.or.
i Za;%feﬁg%eﬁ#umgvflgeo%ﬁyma%e%@aet fin, PATE e
and the dye ink is 4 nPa-s t 5 nPa- s ar [
sha i Brqeght (WhashtRe ans 3 ﬁ&’%‘dmter’f’embil nﬁife%'wﬁl&r e
alternately injected stably through one i nl%i et head.

B

5 imagerespdu recognigednfipmqtiapitey exsie sHaipernet hge
with the dye ink having the viscosity of 3 nPa- s

p‘ﬁ{{(@ﬂ) oo 4y ibé @ wsak atabber natermiomeecfiany thieen pinghleat
| havi ng the viscosity of 8 nPa- s , the anount of

l?ﬂ]n%gsﬁ?ﬁﬂ@q \Rinlophar §Egmeht Mak. t ha cderdihyglef folre

a gl ossy paper was too | arge and the inage

lﬁﬁge\éﬁ;}ﬁlg: %}l%éiedn LcLﬁ’reexfc% ke ﬂﬁetﬁ%ﬁﬂm?oﬂ@ﬂtﬁdiéﬁi ng

e plarn paper, e show-t hrough

(whi ch neans .a phenonenon i ich_the.i
R Red Do e D AeRUarE s b Pt Jik TR EER A po 5
be caused at any rate nore often than_in the ifage
10 mBPmtsedr unomg ¢wbiphgirede penkding gy dhegbyperok the

material enhancing the viscosity of the dye ink). It is
considered that to the cause for lessening the occurrence of
the show—thfough by using the dye ink having a high
viscosity, both the decrease of the amount of the ink and

15 the solidification of the ink in a near layer of the paper
from the surface of the paper after the attaching of the ink
to the surface of the paper, contribute.

The using of the dye ink having such a low surface
tension as 40 mN/m at 25 °C or less as the dye ink, is based
>0 on the fact that by using the above-noted dye ink, in almost
all recording media, the ink can swiftly penetrate into the
media and be dried swiftly. By using the above-noted dye
ink, wetting properties of the dye ink to the ink head

member are improved and even if the dye ink is the dye ink

25 having such a high viscosity as 5 mPa-s or more (at 25 °C),
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| essening the occurrence of the showthrough, it is
necessary that the viscosity of the dye ink is

wenivangmedit o 5 nPa- s or nore (which i s depenPCTgP2005/007107

the type of the material enhancing the viscosity of

the dye ink). It is considered that t o the cause for
thessay wén ten agsbereras of silidi thof the dudh ibyimpirnged,
the dye ink having a high viscosity, both the decrease
s8f1i(ﬁ£?€ t"l’l'EOH'%tlif’ér:} he 4Pl B ridife W) d dhld catriegnaekally
IE In a ne?r ayer of thé paper fromthe surface of
.the paper after the attaching of the ink t o the
1%?‘2‘&€§Df t he paper, contribute. The using of the dye

i nk havi ng. such a | ow .surface .tension as 40 m at, 2

C or @sghh% C@ﬁ@’dﬁl%r?’ﬁ&l,lairiyt}&s’e% aoﬂa’f%% Rraowetlﬂg‘ih%g
using the above-noted dye ink, in almpst all recordi n%
thedpagmdrwet iink tae dswirppleyl penldermatalyt Wl@het%d{%e ihk
and be dried swiftly. By using the above-noted dye
Hak a Weghi nisqwipgrahdsdatrinpethigeliatke dedivheyi ke
head nmenber are inproved and even if the dye ink is

dilden O%€ ik iBg;Yfé‘@h;ﬁiltféhea hihdhsut Seosheyr ese i eiPfor she
or nore (at 25 C),the frequency-nunber responsibility

ipiddeil¥ets, | PoPuElving LRA piibb1deh, Yoy StRRLivey

articularly i ti |S rgr.rrar raevgr Ionlpzeov‘gﬂé; ;{;};hi |S casi,
tL_ geﬂsb’i’_épg??)}f%? tlél?{ngtaellfll atir;g t he ﬁye ?%I?g’hrggg a
Wlllglghvé:xcl:oesallsti yafr'll%wd,u%hggdtygein | ?angglplyeecri%’itgggd during
the printing using the dye ink instead of the pigment ink.

Further, the using of the dye ink having such a high

viscosity as 5 mPa-s or more has such an effect that by
lessening a water content in the ink and enhancing the
evaporation rate of water in the ink, the speed of the

agglomeration of the dye in the surface of the paper is

enhanced, so that the occurrence of the feathering is

_ lessened.

The forming stability after 5 minutes of the dye ink
according to JIS K3362 is preferably less than 30 mm, more
preferably 10 mm or less. When the forming stability is 30
mm or more, the forming can difficultly disappear, so that
the ink feeding action of the subtank is sometimes
destabilized and the clogging of the ink path due to an air

bubble is sometimes caused.
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pigment ink is precipitated and set in the receiver
for the blanc delivery. For solving this problem it

WO g00sfofmet i ve that by using the dye ink havi ngP@r/ieen05/007107

surface tension which can easily flow, the dye ink is

not precipitated during the printing using the dye ink
<Dsteedgdkef the pigment ink. Further, the using of the

dye i nk having such a high viscosity as 5 nPa- s or

mor e h&§_1ﬁ‘é§1ﬁi@ﬂeﬂf f’clf)&tvet ha kﬁ{;}éé ?E&e% Yo r¥iflcted so

content in e 1 nk and ‘erihanci e evaporation rate

of water.in_the ink, the speed of th | omer ati gn of
W@;ﬁe%ﬁ d46 S fiak thre VheC Bt af S Brifamdcd, mt & or
that the occurrepnce of the feathering is | essened. The
nOTS ﬁg%st Bi swf}a%ﬁ tension atitdes °& Otfh@oryivfmkor less
according t o JIS K3362 is preferably |ess than 30 mm
amdempefoer awbperdy mmlectedsde pWiahinhof dhei agplication.
stability is 30 mmor nore, the formng can

Theficklddn petiseppaaiestavabet, Ahdyepnl tweading agskthed a
of the subtank is sonetines destabilized and the

F19@i 09 aihbheihekapahlt torfe AT &I s ROOLE pSlyol
sonet i nes caused. <Dyé | nk> As mentioned above, thé dye

A A LT S P Yy M e

tension af 25 C of 40 nMVmor less 5 and nay be
BRI §1WE| ect ed dependi ng on the application.

- Dye -

Examples of the dye include an acidic dye, a direct
dye, a basic dye and a reactive dye.

The acidic dye is not restricted and may be properly
selected depending on the application. Examples of the
acidic dye include a conventional dye for the food. Specific
examples of the acidic dye include C. I. Acid Yellow 17, 23,
42, 44, 79 and 142; C. 1. Acid Red 1, 8, 13, 14, 18, 26, 27, 35,
37, 42, 52, 82, 87, 89, 92, 97, 106, 111, 114, 115, 134, 1886,
249, 254 and 289; C. I. Acid Blue 9, 29, 45, 92 and 249; C. I.
Acid Black 1, 2, 7, 24, 26 and 94; C. I. Food Yellow 2, 3 and
4; C. I. Food Red 7, 9 and 14; and C. I. Food Black 1 and 2.

The direct dye is not restricted and may be properly
selected depending on the application. Examples of the
direct dye include C. I. Direct Yellow 1, 12, 24, 26, 33, 44,

50, 86, 120, 132, 142 and 144; C. I. Direct Red 1, 4, 9, 13,
23
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The ink conprises at |est water, a dye, a wetting
agent, a viscosity enhancing agent, any one of a Cs t
W@2@8/0pmkyol conmpound and a gl ycol ether conpore™JR2065/007107
optionally other conponents. i o - Dye - Exanples of
the dye include an acidic dye, a direct dye, a basic
1dye2an@ & Bdac8byeBlys81,T88,a89dix25yends28Gt C. I. Direct
restricted and may be properly selected dependi ng on
Ol 2026 29,002 Examlees of 1hbilececBUue Uye ipcligle22,
a conventional dye for the food. Specific exan‘pl es of

2%26730'7%@ 7%68'@03‘7"3'99%: dds,ngcﬁldl‘é?# ! ngl?an@%oﬁ C. I.

9 an 213718798 %6,
4 97, 4106,

Difget:Biadk 16 2%; %ﬁ Porgo8ds T 15, T 1Bkl 68
9,29, 45, 92 and 249; C. I . 20 Acid Bl ack 1, 2. 7.
a4 14d.and 94: C | . Food Yellow 2, 3 and 4: C. | .

Food Red 7, 9 and 14; and C. | . Food Black 1 and 2.

The dMlm:tbais'h: idyendis medt resteicted amg peayrbpeprygperly
sel ected dependi ng on the application. Exanples of the

sdleeedd djepeicdidte €n lthe Dipplicaibnow WxanpPbds @B, the
33, 44, 25 50, 86, 120, 132, 142 and 144; C |

bAsiechyBothdiude @ T1BAkic Fe11dd £l 301, 88, 81, 188, 19,
§6.° 255 and 227. C . Direct Orange 26, 29, 62 and

T R e
6ps6 73D 78, 7, %67 3R 8% Gl Busie rER 20°12] 73, 14,
15, 18, 22, 23, 24, 27, 29, 35, 36, 38, 39, 46, 49, 51, 52, 54,
59, 68, 69, 70, 73, 78, 82, 102, 104, 109 and 112; C. I. Basic
Blue 1, 3, 5, 7, 9, 21, 22, 26, 35, 41, 45, 47, 54, 62, 65, 66,
67, 69, 75, 77, 78, 89, 92, 93, 105, 117, 120, 122, 124, 129,
187, 141, 147 and 155; and C. I. Basic Black 2 and 8.

The reactive dye is. not restricted and may be
properly selected depending on the application. Examples
of the reactive dye include C. I. Reactive Black 3, 4, 7, 11,
12 and 17; C. I. Reactive Yellow 1, 5, 11, 13, 14, 20, 21, 22,
25, 40, 47, 51, 55, 65 and 67; C. I. Reactive Red 1, 14, 17, 25,
26, 32, 37, 44, 46, 55, 60, 66, 74, 79, 96 and 97; C. I.
Reactive Blue 1, 2, 7, 14, 15, 28, 32, 35, 38, 41, 63, 80 and
95.

Among them, particularly the acidic dye and the

direct dye are preferred and by using these dyes, for the
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5 and 17 1. The basic dye is not restricted and may be
properly sel ected dependi ng on the application.

waEx@spd®e1 of the basic dye include C. | . BasiPkCV&E2d0a907107

1, 2, 11 , 13, 14, 15, 19, 21, 23, 24, 25, 28, 29, 32,

36, 40, 41, 45, 49, 51, 53, 63, 64, i o 65, 67, 70,
improdementard $he GolubilBagi staetlidy, 1lor3 tonk, Meater

18, 22, 23, 24, 27, 29, 35, 36, 38, 39, 46, 49, 51,

rogistthcd9anB, 1ight Fesibianie 62, tH02,ink]4,ad08xardlent
112; C. | . Basic Blue 1, 3, 5, 7, 9, 21, 22, 26, 35,

effect?anMe octhaibled 65 66, 67, 69, 75, 77, 78, 89 ,
92, 93, 105, 117/, 120, 122 , 124, 129 , 15 137, 141,

147 aﬁ‘%elgairgoﬁlnndt q’%f lew B&Zc% giCPBl Lat%( dyandn - i%gﬁrgferably

reactive is holt restri and may be pro

S cted dependi ng on the appl,cajion | es of the

47 JRAFSOT ROTGe BOTE AT AN %@E%%?Sﬁo 1% %
11, 12 and 17;  C. | . Reactive Yellow 1, 5, 11, 13,

bysa mags, 2hased, om bbe apasazofsthesslyesinkd 6When |the
. Reactive Red 1, 14, 17, 25, 26, 32, 37, 44, 46, 55,
atoufd, is7lesYh 36 4406 IB7 m&ss| theRemctge deBlsidylis 2asily
7, 14, 15, 23, 32, 35, 38, 41, 63, 80 and 95. Anong

16 WePe P d 4 @yt yid RehadhdisC adhe ghndikbes 2y dvheeh is an
dye are preferred and by using these dyes, for

oPERPUE P il e SLB o BB bbtentplrgptained

i nk,,.an excell ent effect can be obtai ned.
sométimes.

The wetting agent (Water-solﬁble organic solvent
having a high boiling point) is not restricted and may be
properly selected dependiﬁg on the application. Examples
of the wetting agent include glycerine, l,é-butanediol,
triethylene glycol, 1,6-hexanediol, propylene glycol,
1,5-pentanediol, diethylene glycol, diporpyléne glycol,
trimethylol propane, 1.1.1-tris(hydroxylmethyl) propane and
trimethylol ethane. Among them, by using glycerine and
another wetting agent than glycerine in combination, an ink
having a high viscosity can be obtained.

The amount of the water-soluble organic solvent
having a high boiling point in the dye ink is, when by
increasing the amount of the wetting agent in the dye ink,
the viscosity of the dye ink is enhanced, preferably 35 % by

mass to 50 % by mass, based on the mass of the dye ink (see
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The amount of the dye in the dye ink is preferably 5 4
%y mass or nore, nore preferably 4 % by nass t o 15 %

whypoosas®21 based on the mass of the dye ink. WPCT/§#2005/007107

amount is less than 4 %y mass, the inmage density is
easily lowered and a dye ink having a high viscosity

g C! f I tBIAGvieh thatPtReeRistoyat ioMtBandie ink is
difficul’tly obtained i o sonetinmes. Thé wetting agent

egm%ér?feamn% S ?am%ccgﬁgxrg@nltﬂééc?ﬂgopg bO'W the

pol n I's not restric 'sel ect

BARY i JhasgEpRRri 4 a By bm%%s‘e’lffﬂl°5w§ctwe‘ 498 s

trlethylen lycol, .1, 6-hex pyl.ene, g
hpwigsm o %ﬁovlscm%tﬁyp@ﬁe §| gégﬁ}lcugitﬁb “nd the
gl ycol, trinethylol propane,

inlk-inj s¢tipdr oxyﬂamtemym)eqod@@éablémfd,r seethgt dihe effect of
et hane. Anong them by using glycerine and anot her

el dhognggettie t RABc@biner bfie the cdykel namkorforanthaek i2@age
havi ng a high viscosity can be obtai ned. The anount of

( H@ é‘@%ﬁigsoi;l'i'@l eirﬁ?&%%n' 8e§1%|1¥§§‘t J!iﬁ” No Wedhsometimes

|ng point 1n the dye ink is, when by increasing

oyn%éowy Oh % szgé@éngghg%m Megh%h%veamﬁnégg more

IS eﬁhance preferab

tin 50 e Eérpp?aa?ge) Srttrete B il siaber is

of the dye ink is enhanced not by a VISCOSIty

repkargiet et cawiad.t he
- Viscosity Enhancing Agent -

Examples of the viscosity enhancing agent include a
surfactant having a molecular weight of 300 to 1,000, a
resin and emulsion having a molecular weight of 1,000 ore
more, a compound having a water-soluble portion, such as
an ethylene oxide chain and a carboxyl group and a
water-soluble compound having a thickening effect, such as
an alginic acid compound. Since .in the application
specification of the present invention, a surfactant, an
alginic acid, a resin and an emulsion are used for enhancing
the viscosity of the dye, these compounds are sometimes
referred to as “a viscosity enhancing agent”.

Preferred examples of the surfactant include anionic
surfactants or nonionic surfactants represented by the

following formulae (1) to (6):
26



amount is less than 35 % by mass, an objective dye ink

having a high viscosity can be difficultly obtained
wa@e@sopm26 i nk-injection is sonetinmes dest abi | PEEAR2063007107

that the effect of enhancing the viscosity of the dye

ink for the image (i ncreasing the i nmage density) can

R0ty soneti pes b ai oed., Ot he o M hand, Fehetuld€1)

anount is nore %han 0 % by mass, the shovv-through in

the p@n@qﬁw Jré koQelRE S SO ErBuipupRererably a Co

Vi scos anci n gent Ex of th VI Scosity

AR BT B U5 S BB Dy PR 49 dhin:

emul si on having a | ecul ar _weight. of 1,000 ore 15
represent émamer&panga& kodt el ippe HEUFHE DKL
as an ethyl ene oxide chain and a carboxyl group and a
5 ansmemisuoubie, eogpeded vy pd s i vkem Agnernstan

such as an alginic acid conpound. Since in the
adRRhiolakh Dile S0@Gi Ahdahi Bnaefl it hegpr efeBttd Antion, a
surfactant, an 20 alginic acid, a resin and an

enmul sion are used for enhanC|ng the viscosity of the
dye, these conpounds areC$pG£K}ﬂ§% referredt o as "a
vi scosi ty enhanci ng agenq 2 preferred exanpl es &ortrhda (2)
surfactant include anlonlc %Hi tants or nonionic
surfactants represen i foll owi ng fornul ae
(1) t o (6):R 1

- wherein R2 represents a Cs to Cis alkyl group having
a branched group and M represents any one of an alkali
10 metal ion, a quaternary ammonium ion, a quaternary

phosphonium ion and an alkanolamine ion,
R? 0 (CH,CH,0) H Formula (3)

wherein R8 represents a hydrocarbon group, such as a
Cs to C14 alkyl group which may have a branched group and
15 kis an integer of 5 to 20,
R4~(OCH,CH,);OH Formula (4)
wherein R4 represents a hydrocarbon group, such as a
Cs to Ci14 alkyl group which may have a branched group and

j is an integer of 3 to 20,
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wherein Rl represents an al kyl group, preferably a Ct

WO 205498k kyl group which may have a branched cPei/mp2004/007107

represents any one of an alkali nmetal ion, a

quat ernary ammoni umion, a quaternary phosphoni umion
and an al kanol am ne iCblp; and h is an integer of 3t o
12, Fornula (2) V\,herqin R2 represents a Ct o G al kyl
group h '@Hacmpan@j@;ﬁ@f,groﬁqa and M represents Hoymahe(s)
of an alkali fet?at ion, &aPquaternary ammoniumion, a
quatgr nary phosphoni umion and an al kanol am ne ion,
(CH2CH20O) kH Fornmul a (3) wherein R3 represents a

hydr ocaﬁbromfng—,(o@HmH as-RE Ce t o G4 alkyl gryRula (5)
whi ch may have "a bran%héd”group and k is an integer of
5to020, R: . (OCH2CHZ2)jOHFornmula (4) wherein

R4 represen@@s a hydrocarbon group, such as a Cet o G

al kyl group which may have a branched group and j is

an integer of 3t o 20,H (OCH2CH2) L- (OCHCH2) p- Rfi
Formula (5) or H (OCHCH) - (OCH CHJ - R6 Fornula (50
CH WhefBbPe P ReRedy@ieh it BYHYAGACheD ol ¥R wp S¥Gbhags a
a

Ce to C14 alkyl group and L, m, n and p are individually an

integer of 1 to 20,

Oy CH, G, O
CH,CHCH, 0= G-CCH, CHCH,

0 0 Formula (6)

I |

(1

o, | | o,

o /9 0 r

| |

H H

wherein q and r are individually an integer of 0 to 40.

When the amount of the wetting agent is a not so
large amount (i.e., an usual amount, such as 15 % by mass
to 30 % by mass), for enhancing the viscosity of the dye ink,
the amount of the surfactant in the dye ink is preferably
7 % by mass or more (see FIGs. 14 and 15). When the
amount of the surfactant is less than 7 % by mass, an
objective high viscosity of the dye ink cannot be obtained.

The using of the surfactant has such an advantage that
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Cet oC4 alkyl group and L, m n and p are

individually an integer of 1t o 20, Fornula (6)
wob@sey12g and r are individually an i nteger oOPCODJR2065/007107

40. When the anopunt of the wetting agent is a not so

| arge anount (i.e. , an usual amount, such as 15 % by
wihees tthe 30BN gnis Perfbom ehhemisighg dive nlkcodwlyidf

the dye ink, the amount of the surfactant in the dye
vi§kositypi efegrlobhyed Phyin@suginghe daeeuhkbGf thé and

15). Wen the anmount of the surfactant is |ess than 7

sURYa BBSAL, AR OBLLATFY¥R B Nt HeSEREW-Lheb i dle FHYEné Nk
cannot be obtai ned. The using of the surfactant has

n ep the printing is perforned
Pégﬁ‘iﬂ%ag“ﬁgﬁ ni%%g’fﬁ%%%@'l scosity is enhanced by
i ncreasi ng.the upt, of, the.surfactant, the .
ocour AeREBIBT (TIEBL o Fhe RISRCBIOL ke T HpeantaRgine of
s suppressed. 5 A sinmlar effect. t o the effect of
thesveslagtamhead he ebtahpeduby ety aatiBeE @bt ai ned
by i ncorporating a water-sol uble polyner resin having
wea twat-splabll el el ypowetri vesitsbcaviasg @ seatrraplolgbdap artion,
an ethyl ene oxide group in the dye ink. i o Exanples

slcht Be al @M exaLigd oagmpaid i Rehydenan o&lidengeoapi th the
and salts thereof. An alginic acid is a |inear

dgg! %‘?Rgﬁgﬁ” de conprising two types of the uronic

Examples of the alginic acid compound include an
alginic acid and salts thereof. An alginic acid is a linear
polysaccharide comprising two types of the uronic acid, such
as B-(1»>4)-D-mannuronic acid (hereinafter referred to as
“M”) and o-(1—>4)-L-glucuronic acid (hereinafter referred to
as “G”) and a block heteropolymer in“Which three blocks,
such as (1) M block comprising only a M-M linkage, (2) G
block comprising only a G-G linkage and (3) random block
in which M and G are randomly arranged coexist, wherein
the M/G ratio varies depending on a species of an algae
comprising the alginic acid, a season and a portion of the
algae.

A carboxyl group which the above-noted M and G have
can be easily ion-exchanged with various cations.

In other words, the properties of the alginic acid are

remarkably changed in a water system depending on the
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as b-(l - "4)-D-mannur onic acid (hereinafter referred
t oas "M) and a-(l-"4)-L-glucuronic acid

w@ b@sedmafter referredt o 1 5 as "G') and a bPODEP2005/007107

het er opol ynmer in which three bl ocks, such as (1)
Mol ock conprising only a MMIinkage, (2) G block
tgg_@m&f $hiedc tiloh aviséh liisnkaad edndo (8)c ardudoyd Blroglp off the
ich Mand G are randomy arranged coexist, wherein
aianM %ﬁ&? ! OE&%fdlgf'}eE%ﬂepﬂb”&aﬁ'&rﬁiﬁ%&ﬂ@%Oécod?ﬂlm ion,
afgae conprising the alginic acid, a season and a
portion. of the al gae.. Acarboxyl g - Wi h
aEBBbRT TR R R R it Lo i S1EMRIRLE Tok Rod an
wi th various catiops. |In other vvogds, %ﬂe properties
ag MRl gl ¢ ARd | dugr S8k RafREMY EREnged in a
wat er system dependi ng on thetype of the cation which
Vuscmmtdredmhan@lm&lﬁmgyﬂh@rg&lptmnt&%e glagishd. acleking
Exanpl es of the cation include a sodiumion, a
adatzastd gendfosuch sal effewt dhe abghhiomarit iontahidesnas a
anmoni um i on and &due t o such a cation, the
tl&'ié;li@ﬁ'ihg' sgeﬁrﬂglwgeqa@iﬁhﬁrg%ela@tém @hee AUSAdn
Taki ng advant age of such an etfect, the alginic acid
LS. | i zed ' nj ggn
skguftizes L alta Mo AR P B0 tp B O Pl LAk Meent
shape .1 et ailnitng agent tand a floccul ati ng agent.
aB&ﬁﬁ“pf O ARBESEEELof the alginic acid include a
otassium salt, sodium salt d [
gnd Examples of the salts ofatnheezla glgligrgcsi t1nE: E(rigo;

potassium salt, sodium salt and ammonium salt thereof and
among them, a sodium salt thereof is preferred.

The alginic acid polymer is contained in a very large
amount in an intercellular space of phaeophyceae, such as
laminaria, laminaria japonica, undaria pinnatifida,
sargassum fusiforme, ecklonia stolonifera and ecklonia cava.

Therefore, according to a method comprising washing the

- phaeophyceae by a diluted sulfuric acid solution, erxtracting

the washed phaeophyceae with a sodium carbonéte solution
and precipitating the alginic acid in the sodium carbonate
solution with sulfuric acid, the alginic acid polymer can be
obtained.

As the alginic acid, a commercially available product,
such as an alginic acid having an ultra-low viscosity

(manufactured and sold by Kibun Food Chemifa, Co., Ltd.)
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among them a sodiumsalt thereof is preferred. The
alginic acid polyner is contained in a very |arge
wa@emang792eh an i ntercellul ar space of phaeophyceeEJP2eR97107
as lamnaria, |am naria japonica, undaria pinnatifida,
sargassum fusi fornme, ecklonia stolonifera and eckl oni a

nf@ydhe ths@fore, according t o a nethod conpri sing
washi ng t he phaeophyceae by a diluted sulfuric acid

sol Ut gpRe eﬁ%ﬁﬁ%f {ﬁ%n ang%oﬁﬁ%e&@tﬂlﬁ_%ea?%midﬂa%ld

sodi um carb ate so precipitating
i ni.c Aci n the.sodi cay bonat o) | j t
Gk Bhfidathe, Ve Sifginh thad v Ih kin%rér!%ﬁ%{%e“ the
obt ai ned t e. al gi n| acid,
aa%wn&bw‘étgfeo %’cm“s&@h s aﬁeg?ﬁff‘ﬁfm‘gc}? g’%&v?ﬁa o less,
ultra-low viscosity (manufactured and sol d by Kibun
nrooel ratedieired 1yCh. to Bt % pyayndes ubegedpanthy mass of the
i ncreasi ng the anount of the alginic acid conpound,

diyeinkscosity of the dye ink is enhanced, the anount
of the alginic acid is preferably 4 %y nass or |ess,

-0k ecopcqﬁepapjreﬂ Cqu, o Yo ESESy ¢ J1AER Y c¥NClohR pRSEd Of
dye ink. - t Cu Pol yol Conpound or d ycol

Egﬂggunﬁ% 50f FHEK §?Qjﬁ3 ]hE gé}jltc&qng%éﬁ?&)i?ﬂclude
gP%b ﬂtttﬁﬁt- h%%ﬂggg,%%]%,éﬁjgd' o‘érlmEégﬁ%-ef,Squetnn;%nediol.

Examples of the glycol ether compound include a
polyalcohol alkyl ether, such as ethylene glycol monoethyl
“ether, ethylene glycol monobutyl ether, diethylene glycol
monomethyl ether, diethylene glycol monoethyl ether,
diethylene glycol monobutyl ether, tetraethylene glycol
monomethyl ether and propylene glycol monoethyl ether;
and a polyalcohol aryl ether, such as ethylene glycol
monophenyl ether and ethylene glycol monobenzyl eth’er.
The amount of the Cs to C11 polyol compound or glycol ether
compound is preferably 0.1 % by mass to 10.0 % by mass,
based on the total mass of the recording ink.
- Anti-forming Agent -

The anti-forming agent is not restricted and may be
properly sélected depending on the application. Preferred
examples of the anti-forming agent include a silicone

anti-forming agent, a polyether anti-forming agent and a
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pol yal cohol al kyl ether, such as ethyl ene glycol
nmonoet hyl ether, ethylene glycol nonobutyl ether,
wale@siyioene gl ycol nononet hyl et her, diethyl eneChiB206i/007107
nonoet hyl et her, diethylene glycol nonobutyl ether,
tetraethyl ene glycol nononethyl ether and propyl ene
f Rt e alci Aoswidhyh tet faimingdagdentl yalThehe aatytfatheng
such as ethyl ene gl ycol nonophenyl ether and ethyl ene

| | I, .
agg Oc‘gl mrc%}nnp%%ﬁ% d ?flh?{n(]iﬁ_g?lf'”m“m Qmbifat¥oh.0 Bmong

yo or glycol ether conpound is preferably

.10 .09 .
i B DRy PR DO A iy,
3o s, Bl Bt R ffrrrec.

Preferred exanpl es of the anti-form ng agent include a
si | i cBramplesfef thegsdieane anpbifpammingagentonalygle
agent and afatty acid ester anti-forming agent. These

aanbil kdlicong agenifo amyngeagsad, indowvipoumd/ solicome
conbi nation. Anong them fromthe viewpoint of the

at§etd AMER g Agbhe, fPaBIreak N gilsld etlicoasalntiofftaming
anti-foam ng agent is preferred. Exanples of the

liCong @Iﬂm-sﬁeﬁpéﬂgc@ﬂsnéntg-crts)ggximg Phbnsidhgope

agr?tl “f'oamng ‘agent, a conpoun cone anti-foam ng
ST R R G A
aminsomoditied siteons Sl toaming agtht, a
carbinol-modified silicone anti-foaming agent, a
methacryl-modified silicone anti-foaming agent, a
polyether-modified silicone anti-foaming agent, an
alkyl-modified silicone anti-foaming agent, a higher fatty
acid ester-modified silicone anti-foaming agent and an
alkylene oxide-modified silicone anti-foaming agent.
Among them, considering the applying of the silicone
anti-foaming agent to the recording ink which is a
hydrophilic medium, the self-emulsible silicone
anti-foaming agent and the emulsion silicone anti-foaming
agent are preferred.

As the anti-foaming agent, a commercially available
product may be used. Examples of the commercially

available product include a silicone anti-foaming agent

(manufactured and sold by Shin-Etsu Chemical Co., Ltd.;
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am no-nodi fied silicone anti-foam ng agent, a
carbinol -nodified silicone anti-foam ng agent, a

woredobagmyl - nodi fied silicone anti-foam ng ageneCT/aP2005/007107

pol yet her-nodified silicone anti-foam ng agent, an

al kyl -nodified silicone anti-foam ng agent, a higher
tfadeynavier ES-6r08mddBilednsi KMofg, aid ), fo il inp regyent

and an al kyl ene oxi de-nodified silicone anti-foam ng
aagenoarAimpgga gbat (mansi iatuie d e dipplldi bg Diovi I@orning

silicone anti-foam ng agent t o the recording ink

TRLSNSiF RNV T PPMEd S fRMeMabdte QF-B1BASARIESH5510),

silicone anti-foam ng agent and the enul’sion sili cone

g%@%ﬁﬁ@”&ﬂ% -2G81; %%ﬁéﬁ‘f G{%Sﬁuﬁ%th&%dagﬁabefs%

comer Ci use
NER T i ndcahit oﬁo&%@ Limated ?mf 904G 8 ud8
by _Shi n- Et su. Chem cal Ltd trade nane KS- 508,

a_$dicong antirfoangy g aeg%mt (EoaB dacturesnpng 4iAtbY
(manuf actured and sold by Dow Corning Toray Silicone

AGahi DiehkatCadeLitdnp tr@de3nb8sa: dndle SRBHLR) senies).
silicone anti-foam ng agent (manufactured and sold by

Ni ppoT HéiagabuGanppikh el bfith etbarhh agea pame: i 15AG @)y eaialk
a silicone anti-foam ng agent (nmanufactured and sold

1?%&?@%1}%'&@ 8d miydhe gF W&l@%le@@@&%@n&ng on

series) he anmount of” t he "anti -t dam ng agent t he
tﬂgeabplhcatlon. The amount is preferably 0.001 % by mass

to 3 % by mass, more preferably 0.05 % by mass to 0.5 % by
mass, based on the mass of the dye ink.

When the dye ink comprises the anti-foaming agent,
the dye ink is particularly excellent in the shelf stability
and the delivery stability. When the amount of the
anti-foaming agent is less than 0.001 % by mass, the effect

of the anti-foaming agent is sometimes unsatisfactory. On

. the other hand, when the amount of the anti-foaming agent

is more than 3 % by mass, the clogging of the ink is easily
caused, so that the reliability of the dye ink is sometimes
impaired.
<Pigment Ink>

The pigment ink is not restricted so long as, as

noted-above the pigment ink has a viscosity at 25 °C of 5

mPa-s or more and a surface tension at 25 °C of 40 mN/m or
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is not restricted and may be properly sel ected
dependi ng on the application. The anount is preferably

wO2@809%RYy mass t o 3 %y nmass, nore preferabl BCODIERH05/007107

%y mass t o 0.5 %y nass, based on the mass of the
dye ink. Wen the dye ink conprises the anti-foam ng
lagertnd thaydbe pnapeslpardliectbdrdypenddnigon thet he
shelf stability and the delivery stability. Wen the

adPlEehtdn t heT'hoet pidwam hin Roein prSiskssaniyhanecOoDMater, a
by mass, the effect of the anti-foam ng agent is

] i sf .
pggoﬁ?éhffeg W@ihgi@géﬁw a O3 thcpt Be!lybﬁ%mweﬁ(%/ hend a

unt of the an oam ng agent 1s nore than 3

TRaP! e PaR D of e AR bl ATy Siner

i mpai red., <Pi gnent |nk> The pignent ink is not
CPBAPPPENLE-so | ong as, as noted- above the pignment ink
has a viscosity at 25 C of 5 nPa s or nore and a
-Rirgmeat ension at 25 C of 40 nNWmorless and nay be
properly sel ected depending on the application. The

pi gneitrdfelrednpxasesleny fottee gfi gwatet, ireclwi dpravtlymer
wetting agent, a Cs t o Cu polyol conmpound and a

£oh ¥ GoArSilcBE cpiBthgaaslehagtonmé oind watkenaldoluble
ot her conponents. - Pignent - Preferred exanpl es of

o6 Bhe"ERH AneLyde- ALY oluble colorant and a carbon

black having at least one of hydrophilic groups in the
surface thereof.

Here, it is not n;zcessary that the whole colorant
incorporated in the pigment ink is encapsulated in the
polymer fine particles or adsorbed on the surface of the
polymer fine particles and so long as the object and effect of
the present invention is not impaired, the colorant may be
dispersed in the emulsion. The colorant is not restricted
so long as the colorant is water-insoluble or water-slight
soluble and can be adsorbed on the polymer and may be
properly selected depending on the application.

In the application specification of the present
invention, “water-insoluble or water-slight soluble” means
that the colorant cannot be dissolved in an amount of 10

parts by mass or more in 100 parts by mass of water at 20

°C. “Being dissolved” means that in an upper layer or
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fine particles conprising at |east one of a
wat er -i nsol ubl e colorant and a water-slight soluble

w@eiosngel and a carbon bl ack having at | east oPeT/@if2005/007107

hydrophillc groups in the surface thereof. Here, it is
not necessary that the whole colorant incorporated in
168 Piggentof the svenngpsu ateqeh t attiole opobydemen ation of
particles or adsorbed on the surface of the pol yner
thieN€o PR d 1 £1i85n 80 %/i3% 419§D B$etvi€d Obj ect and effect of
the grezgnt I nvention is not inpaired, the col orant

sper {n_the S h i ;
R mbia | o8 Do ety (BT D S BN P d feafpston
.or ter-slight ,sol upl e and can adsaqrb e
1B&ﬂ?_ r &ndvﬁ?ylbﬁpﬁﬁ%ﬁﬁ?3y %e|%€56595§be§%ﬁ§3°%€ id
application. In the application specification,of th
nelasarethawent Pohymegat er - A2BPE0I Myt BHOSS | éﬁte%e”ed
sol ubl e" means that the col orant cannot be dissol ved
dxnmamplasoafitthd el ymersinglmdestive wiorel ipplyooeparpd the
by mass of water at 20 C. "Being dissolved" neans that
polydktepPgiollyaiier ad dvepetifier pekfeheedacaamphes of the
separation or sedinentation of the colorant is not

Vi LL.y: I f ;
pa%lmgk uﬁ%%ﬁdn%ﬁgc{lgﬁﬁéﬁp &5 Absadrpd WerAfiNesi mpohes 3897

not e I I nclude a vinyl polyner, a
ﬁéﬁf&%ﬁ%ﬁé Er rod exampl 85 of the pol ymer i ncl ude

E:)éanggigsrr%rf talglg ctoq%rant as a black pigment include a
carbon black. Examples of the colorant as a color pigment
include a phthalocyanine blue, a phthalocyanine green, a
quinacridone pigment, an anthraquinone pigment, a diazo
pigment, a monoazo pigment, a pyranthrone pigment, a
perylene pigment, a heterocyclic yellow, and a (thio)

indigoid pigment. Examples of the phthalocyanine blue

include a copper phthalocyanine blue and a derivative

_ thereof (e.g., a pigment blue 15). Examples of the

quinacridone pigment include C.I. Pigment Orange 48 and
49, C.I. Pigment Red 122, 192, 202, 206, 207 and 209, C.IL.
Pigment Violet 19 and 42. Examples of the anthraquinone
pigment include C.I. Pigment Red 43, 194 (perinone red),
216 (brominated pyranthrone red) and 226 (pyranthrone
red).

Examples of the perylene pigment include C.I. Pigment Red
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pol yester polyner and specific preferred exanpl es of

the pol yner include polyners disclosed in JP-A Nos.
wQo@8/03BBO7 and 2001- 139849 . Exanpl es of the POCI/oRr2868/007107

as a black pignent include a carbon bl ack. Exanples of

the colorant as a color pignment include a

1Bt (abpe¥ano AP, Hl4p . (sRaR1EPR IPATLr868%Mand 190 (red),
gui nacri done pignent, an ant’hraqui none pignent, a

di a j : 0 pi t r
Co gt P o R P 1 Pl en E R SAY (it ay shade
a a (thi i adi goi [ t. ampl .es.of .the
rﬁﬂ?%écgg%‘ne%%@ﬂqﬁgl gggﬁhe c(géﬁgb) ‘dh‘!‘r%crléﬂ;}ﬁﬁﬂﬂée C.1.
bl ue and atgeri vative thereof (e.g. a pi nt blue
PigmewkaReks86s BAe §8,nd&l dard pl Yfemn @-adef’zgm.ent
Pi gnent Orange 48 and 49, C. |I. Pignent Red 122, 192,
V2obet 286, &8 20BxadnplePi giferithevi blederooyahid 4vellow
Exanpl es of the anthraqui none pignent include C. 1.

ien@etCRedP4gmdAd YeHoiwone7 redil, 1386 ( brsanindiesdof the
pyrant hrone red) and 226 (pyranthrone red). Exanples

h | ' oo d Pi ;
o%gﬁmﬁrgg%{ 9o P e e h BTt ?n(@lﬁde bjggﬁ{@nti‘%gé@&nbed

149 (scarlet), 179 (rmaroon) and

A Rl PO GRS, FIELE b BTER B
bYo8 B eI UIP ChraN e VF FBE S0 T 5h: 1B&ADIes BPAehe
pliqutnegrgg%gl Lgeﬁelalso;v colorant, for complementing or toning
the color, the above-noted dye may be used in combination
with the pigment.

For the black pigment ink, a self-dispersible color
pigment which can be stably dispersed without using a
dispersant having at least one hydrophilic group bonded to
the surface of a carbon black directly or through another
atom group, is preferably used. Accordingly, in comparison
with a conventional ink, a dispersant for dispersing the
carbon black in the ink is not necessary. The
self-dispersible carbon black has preferably an ionity and
preferred examples.thereof include that charged anionically
and that charged cationically.

Examples of the anionic hydrophilic group which is

bonded to the surface of the carbon black include -COOM,

-S0OsM, -PO3HM, -PO3M2 -SO2NH:2 and -SO2NHCOR, wherein
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include C. 1. Pignent Yellow 117 and 138. Exanpl es of
the ot her proper coloring pignents include pignments

walewsoded in the literature "The Col or | ndex, PETi@&2005/007107

third edition (edited by The Society of Dyers and

Col orists, 1982)". Wen the pignent is used as a

M aleqriasen fsoangoopleenént ihygl oo g ¢ 0 by, Hen collkali medal,
above-noted dye nay be used in conbination with the

ali diRRoniom 141 dhackn RdgEEnic iatkim ensehf idhsaadsRol e
col or pignent which can be stably di spersed w thout

' i rSABto N3V le r hlef
réﬁkﬁgel L RO R S T et s
irectly.aqr thr h anpot her 0 I e |
stoid wAégéh s YL ERpa TR O e EREEERTLR S
i.nk, a dispersant for dispersing the r bon i
which mayshage ﬁe%‘é’g%t‘r .e"l'{Te Ry @i’ﬁlteieaggl}/ﬂoglﬁld
bl ack has Eamrﬂefer,abl.y an_ionity and preferred exanpl es
-SOeMedis ithel anéonhathyduepbdlignesareabop dard tonkhe
charged cationically. Exanples of the anionic
sinrdaephd f ith egeavbonhbtdck srtbohaedotow pigment f are of
t he carbon bl ack include -COOM -SO 3M -PO3HM - PO

erPPd2NH2 and - SO 2NHCOR, wherei nM epresents any
one of a hydrogen atom an alkali netal, an amoni um

o0 SgH PO TR NE LB BB oy
ig%)[u %\feag asﬁjgﬁi{iatly%qtetg?:jlﬁ:hqqprlﬂt, h&’(ldiQIrﬁuQnd potassium
and, as an organic ammonium, a mono or trimethyl
ammonium, a mono or triethyl ammonium and a mono or
trimethanol ammonium. Examples of the method for
obtaining the above-noted anionically charged color pigment,
as a method for introducing -COONa group to the surface of
the color pigment, include a method for subjecting the color
pigment to an oxidation using sodium hypochlorite, a
method for sulfonating the color pigment and a method for
reacting the color pigment with a diazonium salt.

- Wetting Agent -

| The wetting agent is not restricted and may be
properly selected depending on the application. Examples
of the wetting agent include the same wetting agents as

those used for the dye ink.

The amount of the wetting agent in the pigment ink
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whi ch may have a substituent. Anong them -COOM and
-SO 3M as the anionic hydrophilic group bonded t o

wo b@ssemtace of the carbon black in the col or PCTIRE2005007107
are preferred. Exanples of "M in the above noted
hydrophilic group include, as an al kali netal,

id igireFa b 9ds L BRAMRAIsAE6180N% sy masan moganpeeferably
amoni um a nono or trinethyl anmonium a nono or

stéd 5Lyl 2 IHBNBUNaRY A JHNI Rk e T b FEHHE AR sANEPRhEM
Exoaﬁrgl s of the net hgdﬁfor obt ai ni ng t he above-not ed
ani oni cal Ly charged col or pignent, as a nethod for
PF%P?%’&}%&F% -COONa group t o the surface of the col or
pigment, inc]ude_a nethod, for Subj ' tRe_col or

B entas B Lp locbatpogm d oG8t RSB RECPPRRA 2
met hod for sul fonati n% the col or _pignent and a metFod
for rExaimdeshel ébleok spqibent ALY Al £odnReER diArsE ycol
- Wetting Agent - The wetting agent is not restricted

e@hd rneymiyeo wn dpin ¢ o de lthet sdmlegendion§iorpehl compound
application. Exanples of the wetting agent include the

0F 8By V81t b REr a0sRipo Bsd tAWTh oseedskdr féhahdy dyienknkThe
anount of the wetting agent in the pignment inkis

_§%f—‘ééﬂﬂt5_ %y mass t o 50 %y mass, nore preferably
y mass to 30 %y nmass, based on the mass of the

pi grreq.th‘ia rgs%irfactant is not restricted and may be properly
selected depending on the application. Examples of the
surfactant include an amphoteric surfactant, an anionic
surfactant, a cationic surfactant and a nonionic surfactant.
These surfactants may be used individually or in
combination.

Examples of the amphoteric surfactant include
alanine, dodecil di(aminoethyl) glycine, di(octylaminoethyl)
glycine and N—alkyl—l\},N-dimethyI ammonium betaine.

Examples of the anionic surfactant include a
polyoxyethylene alkyl ether acetate salt, a dodecylbenzene
sulfonate salt, a laurylate salt and a polyoxyethylene alkyl
ether sulfonate salt.

Examples of the nonionic surfactant include a
polyoxyethylene alkyl ether, a polyoxyethylene alkyl ester, a
polyoxyethylene sorbitan fatty acid ester, a polyoxyethylene

alkyl phenyl ether, a polyoxyethylene alkyl amine and a
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- Cst o Cu Polyol Conpound or G ycol Ether Compound -
Exanples of the Cs t o Cu polyol conpound or glycol

webdusnoenpound i nclude the same Cs t o Cu pol pot/JP2005/007107

compound or glycol ether conpound as those used for
the dye ink. - Surfactant - The surfactant is not

poasethsled eanlik hyamedpr OpERampébacdfdhdepestylanolycol
the application. Exanples of the surfactant include an

sAPHQL S hitCi P & AR 4 PY 3Rk PRLFe Y T-BLUMined4 7-diol,

cationic surfactant and a nonionic surfactant. These

ASTHRA TR LG 2 % L

es of e arrphoterl c surfactant

& C'%@ﬁ”éeﬁﬁw"deﬁy@ﬂ SRTHSRELT LY AN BPFt ny)

anmoni um bet ai ne. Exanpl es of the ani onl c . surfactant
e.xmn@desapfpbhyoaeg@tmﬁrmglmcwsualtfi?é:r aqtfeinecbudg| purfynol
dodecyl benzene sul fonate salt, a laurylate salt and a
1ol y 82y et BYy) di8d allidllT@t(lmamlﬂa‘utrmateel sald s ofdabpl Asr

of the nonionic surfactant include a pol yoxyethyl ene

B ddhctd held Ghpal dan¥etTi.eng. sAW. eSP@&'tléularly, when
pol yoxyet hyl ene sor bi t an fatty acid ester,

SRS Ahcbory ﬁgnegeg{fmrozwsieﬂgéxﬂgwgm :
1§T{e t%:ea%/l eneﬁgtﬁé‘;l? egcsla Ct ant ' g,%l ucageous printing
quality.

Examples of the cationic surfactant include an amine
salt surfactant, such as an alkyl amine salt, an amino
alcohol fatty acid derivative, a polyamine fatty acid
derivative and an imidazoline; and a quaternary ammonium
salt surfactant, such as an alkyltrimethyl ammonium salt, a
dialkyldimethyl ammonium salt, an alkyldimethylbenzyl
ammonium salt, a pyrridinium salt, an alkylisoquinolinium
salt and benzethonium chloride.

Examples of the surfactan't include also a surfactant
containing fluorine. The surfactant containing fluorine is
not restricted and may be properly selected depending on
the application. Preferred examples of the surfactant
containing fluorine include an anionic surfactant containing
a fluoalkyl group and a cationic surfactant containing a

fluoroalkyl group.
39



3, 6-di net hyl - 4-octine-3, 6-di ol and

3,5-dinethyl-I|-hexine-3-ol (commercially avail able
wez@sphmel of the acetyl ene gl ycol surfactant iPCT/aRde05/007107

Surfynol 104, 82, 465, 485 and TG (nmanufactured and

sold by Air Products and Chemcals, Inc. , US A)).

Parti Qi epli m&\ﬁerirﬁﬂrxﬁﬁEOboﬂﬁ%isboénoanfﬁﬂo&mmg dgént
produci ng the pignment ink, the pignment ink exhibits an

a3y AUAHPPES I LAb Qﬂtﬂ%%ﬂﬁ’ng Eaﬁm €8 cPhdleNBhe same

cationic surfactant 1 nclude an” am ne salt surfactant,
such.as an al kyl ,am sal t, i NO C | fatt
aﬁlafogépmgt?%éptaa%o%%uﬁgd?g?fl?h}cfi edgqulﬁ\'/at [ veyand
3(5 i m'vd(gzol i ne; and a quaternary anmmoni um sal t
-dEhgEt GAMPARERAtEs  an al kyl trinet hyl anmoni um salt.,
a di al kyl di net hyl anmonium salt, an

5 al kyl Giheabdbemngtedotbeumeopencatpyare diol uastricted
an al kyli soqui noliniumsalt and benzet honi um chl ori de.
amxdinhgshefptdgesly sadtbatiédidep eddinksonatlseini ace ssitty.
containing fluorine. The surfactant containing

E 4108 bf thf obBY' & SinGrb PEHt §AY RE AR ARCEIntiseptic and
sel ected dependi ng on the application. Preferred

agirﬁgﬁlhggpgf %%r@?‘xts%{ &)ﬁtcga;xgtmmwggnu l%kyiaqﬁiwmggon

elil faéta t ai ning~a uoa | ""group an
a cati t apt i ni f | kyl
S, THes BEUEHLA T b S | EERBITiSd- AR aRO PP RCRS 2P

agent
10 ox%gen-absorbing agent and a light stabilizer.

Examples of the antiseptic or anti-fungus agent
include sodium dehydroacetate, sodium sorbate,
2-pyridinethiol-1-oxide sodium, sodium benzoate,
pentachlorophenol sodium and 1,2-benzisothiazoline-3-on.

15 Among them, 1,2-benzisothiazoline-3-on is particularly
preferred.

The pH controlling agent is not restricted so long as
the agent can control the pH of the ink to 7 or more without
adversely affecting the produced ink and may be properly

20 selected depending on the application.

Examples of the pH controlling agent include an
amine, such as diethanolamine and triethanolamine; a
hydroxide of an alkali metal, such as lithium hydroxide,
sodium hydroxide and potassium hydroxide; a hydroxide,

25 such as ammonium hydroxide, quaternary ammonium
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and exanples of the anti-form ng agent include the
sane anti-formng agent as that used for the dye ink.

W0 2@slegm2Conponent s - The above- noted ot her coPEDIRA00%007107

are not restricted and may be properly sel ected
dependi ng on the necessity. Exanples of the other
IcpdPeREdé an dcd waee ARaaft p BOppiho reintmahlyidrfokides and a
agent, a pH controlling agent, an anticorrosion agent,

AN 4 eXigdaRh, a Bba 1 M@ﬁ’a{10|seﬁcl@ba3§'lpﬂ'ﬂﬂ1ﬁgﬁai~bo%te

oxygen- absorbi ng agent and’a 1ight stabilizer.

saﬁal{ﬁ%ega%o}ﬁ% %ﬁgfﬁgkégaf%m?@tagbfo%s a?&%tong them,

I nc | Um ace I'um sorba

zg@,glgeg; el S23b e souun  SedLm BERORl S ri
2- benzi sot hi azol i ne- 3- on. them

nﬂzcmhwlsl@ng agenitnie walen- §0ﬂaﬂgﬂﬁc€tﬂldr¢§mﬁ?‘éf‘bﬁl¥fé’dmly

The pH controlling agent is not restricted so | ong as

diksodygedt i am capt ¢ olistinek peloofhahdhiskpH contopnlhmrg

W t hout adversely affecting the produced i nk and may

%1@1& RS d Y oichefd@da doReRA1 R0 Wblohanardid @ﬂa,@@ or
anpl es of the pH controlling agent inclu an am ne,

4cli198 diﬁtﬂi@%' sk tr 'Iﬁﬁ &k aﬂhf‘§’pﬁ controlling
5 RN

r oxl e of an a net al as l[ithi'um

a@dfgy} 415 0 SghYp e Q| oA PE L STLIYAS B 85,
but also an extremely high effect for preventing the
dissolution of the material for the inkjet head, when at
least a part of the liquid space, fluid-resistance part,
vibrating plate and nozzle member of the inkjet head is
formed using a material comprising silicone or nickel, so
that the extremely high effect for preventing the dissolution
of the material for the inkjet head leads to a remarkable

effect for the long-period reliability of the inkjet recording

~ apparatus using an ink comprising this ApH controlling

agent (2-amino-2-ethyl-1,3-propanediol). Further, it was
also clarified that this pH controiling agent has an
extremely high effect for improving the delivery stability of
the ink.

Examples of the anticorrosion agent include an acidic
sulfite salt, sodium thiosulfate, ammonium thiodiglycolate,

diisopropyl ammonium nitrite, pentaerythritol tetranitrate
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such as ammoni um hydr oxi de, quaternary
anmoni unmhydr oxi de and quat ernary phosphoni um

whgasoxiode; and a carbonate of an al kali net al PCHIRA005®7107

l'ithium carbonate, sodium carbonate and potassi um

car bonate. Anong them 2-am no-2-ethyl-I, 3-propanedi ol
fndpdétpebh gxyisammohisnpthidenteol | i ng agent is
wat er - sol ubl e and can be uniformy dissolved in an

aqueouBxiatkples dihehet 4 6i H dxoit agd hHgnadedle 898Benol
not affect .adversely a col orant dispersed or dissolved

ARt 4 PAHEQeS i,n%i-hﬁ&'&éf’@&pEBh%lpﬁhQPc{}H@Aﬁ{ﬁgaﬁgz?ﬂﬁne

has not only the function as a pH contr I ng dgent,

. al; X i fect .tor. enti;ng the
%#glso 1’3??12% %fgfl e nétoglrt%gpﬂlgr gﬁlﬁégﬁgﬁgﬁé %%gdjg when
al least a part of the liqujd space, fluid-resistance
%&PF?%\HrﬁFggﬁﬁénﬂ)P& %nﬁh‘&lqudjcﬁlife nmenber of the inkj et
head is formed using a material conprising silicone or
ni ckel Exggnphes afhbhexphenel yambigikidiagne(ineluding a
preventing the dissolution of the material for the

hikderetlepten@ddantiaxial amtinikabh deef f ect for the
| ong-period reliability of the inkjet recording

bapplated Wipd Pgx 8 nii 160806 i §i-Rert b et pH £erhyabhidith],
agent (2-am no-2-ethyl-1,3-propanediol). Further; it

YR B1S -e%,;yid_fitsgrﬁ- alt 1%%9&6%3519&{1%29 %l%%n;é%%,

an extrene high effect for fnproving e delrver

Zg,tgf?.:h le%t%%’;fl%f eélglﬁs glngeaiil}nylq%mtgrs"t-cguéyhlep}?g}llof)o,r rosion
2,2'-methylenebis (4-methyl-6-tert-butylphenol),
4,4'-butylidenebis (3-methyl-6-tert-butylphenol),
3,9-bis[2-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)-
propyonyloxy]-1,1-dimeth ylethyll-2,4,8,10-
tetraoxyspiro[5.5]undecane,

1,1,3-tris (2-methyl-4-hydroxy-5-tert-butylphenyl) butane,
1,3,b-trimethyl-2,4,6-tris
(3,5-di-tert-butyl-4-hydroxybenzyl) benéene and
tetrakis[methylene-3-(3’,5’-di-tert-butyl-4’-hydroxyphenyl)
propionate] methane.

Examples of the amine antioxidant include
phenyl-B-naphthylamine, a¢-naphthylamine,
N,N’-di-sec-butyl-p-phenylenediamine, phenothiazine,
N,N’-diphenyl-p-phenilenediamine,

2,6-di-tert-butyl-p-cresol, 2,6-di-tert-butylphenol,
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sulfite salt, sodiumthiosulfate, ammonium
t hi odi gl ycol ate, diisopropyl amoniumnitrite,

w@essaemyt hritol tetranitrateand di cycl ohexyl apeDme2005/007107
nitrite. Exanples of the antioxidant agent include a
phenol antioxidant (e.g. , a hindered phenol
2,t-idaxn ettiny ) -6 -dar brb wey byl el dbnitylhydroxyanisole,
sul fur-containing antioxidant and a

Pwsphhydened iz (- Ritheildattrt-Braslbese A1)t he

phenol anti oxi dant (including a hindered phenol

biroxi de: , e atee ! .
N R i BRI oAb,
G5l G B, 4 R B R P R R peny)
2,2' - et enehi s (4-nethyl-6-tert-butyl phenol),
PLOPLIRR j s ?ge(alr{ﬁeilh%?zﬁrﬂ%rt - but yl phenol ),
3, 9~bi s[ 2-[ 3-(3-t-butyl -4-hydr oxy~5- net hyl phenyl ) -
(Bropg oyl iy droxyi e tybutpyphenyd) hutane.
tetraoxyspi ro[ 5. 5] undecane, 1,1, 3-tris

( 2- ety hndp hyd odxph &-stdfurbes y bt aheiwg ) abtiaidlant include
, 3, b-trimethyl-2,4,6-tris

di3a®rdil-8e3tthué &ipéof(?ié&x’iQ&(Pﬁ%%ﬁr??&%ﬁ'&@iﬁ?@pionate,

tetraki s[ et hyl ene- .

et pbgdogatery) proptenatel

AR 328 Y 6 3T RS pi SnhgRN hy! am ne,
distearyl-p,f‘-thiodipropionate, 2-mercapto-benzoimidazole
and dilaurylsulfide.

Examples of the phosphor-containing antioxidant
include triphenyl phosphate, octadecyl phosphate,
triisodecyl phophite, trilauryl-trithio phosphate and
trinonylphenyl phosphate.

Examples of the ultraviolet absorber include a
benzophenone ultraviolet absorber, a beﬁzotriazole
ultraviolet absorber, a salicylate qltraviolet absorber, a
cyanoacrylate ultraviolet absorber and a nickel complex salt
ultraviolet absorber.

Examples of the benzophenone ultraviolet absorber
include 2-hydroxy-4-n-octoxybenzophenone,
2-hydroxy-4-n-dodecyloxybenzophenone,

2-hydroxy-4-dihydroxybenzophenone,
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N N - di- sec-butyl-p-phenyl enedi am ne, phenot hi azi ne,
N, N - di phenyl - p- pheni | enedi am ne,

WQ2@s5a979eert - but yl - p-cresol, : PCT/JP2005/007107

2,6-di-tert-butyl phenol, 2, 4-di net hyl -6-tert-butyl pheno
|, butyl hydroxyani sole, 2,2'-nethyl enebis

R4hgdtrbyiy~6- mextth dxiy e plepd onodedanbut yl i denebi s
(3-nmethyl -6-tert-butyl phenol), tetraxis[nethylene-3

£3254di=-tetiahyarloxd b yslp REYIRRANY| ) propi onat e]

met hane and 1, 1,3-tris

(2- met fyl sy rd’f’%?é' b @ﬁ&?@i"fé@ Jg’ll?eeﬁﬂl)avgrgla&eabs orggir

Exanpl es of "the sul fur-containing antioxidant rnclu

gl!?‘léﬁ'g‘i%ly?l"%tzﬁ]ho%&{b(?%g%ﬁ??g -aoth:‘ylphenyl) benzotriazole,
aury] - st earyl -t hi odi prqpi onat e, . “

4o Rty R3 -5 HaTEoH DR AL Heavakzjazole,

b, b' -t hi odi propi onate, 2-mercapto-benzoi nm dazol e and

At (Zuhydgokiyi-dé-o cboanipn leenyl) bles pxitod paole comdai ni ng

antioxidant include triphenyl phosphate, octadecyl

phEx phaide o xtyr-BF sedechh tphaphideth g h @ng Y4 5 1dH oo

phosphat e and trinonyl phenyl phosphate. Exanples of

bBazeki{avel et absorber include a benzophenone
ul travi ol et absorber, a benzotriazol e ultraviolet

e T T
ﬁ?ﬁrl)ll(fé( psl?érgyijlsta{l?gng)é%, Spfc’eorrttl%ru'tylphenyl salicylate and
p-octylphenyl salicylate.

Examples of the cyanoacrylate ultraviolet absorber
include ethyl-2-cyano-3,3’-diphenyl acrylate,
methyl-2-cyano-3-methyl-3-(p-methoxyphenyl) acrylate and
butyl-2-cyano-3-methyl-3-(p-methoxyphenyl) acrylate.

Examples of the nickel complex salt ultraviolet
absorber incl'ude nfckelbis (octylphenyl) sulfide, 2,2’-thiobis
(4-tert-octylphenolate)-n-butylamine nickel (II), 2,2’-thiobis
(4-tert-octylphelate)-n-ethyihexylamine nickel (II) and
2,2’-thiobis (4-tert-octylphelate)-triethanolamine nickel (II).

As pH of the recording ink according to the present
invention, the pigment ink has pH of preferably 8 to 11.
When the pH of the pigment ink is less than 8, the

dispersion of the pigment ink is sometimes destabilized.

On the other hand, when pH of the pigment ink is more
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Exanpl es of the benzophenone ultraviol et absorber
i ncl ude 2-hydroxy-4-n-oct oxybenzophenone,

WQ200pa97192y ~4- n- dodecyl oxybenzophenone, PCT/JP2005/007107
2~hydr oxy- 4- di hydr oxybenzophenone, 2- hydr oxy- 4- net hoxyb
enzophenone and 2, 2',4,4'-tetrahydroxybenzophenone.
Hxanpl tstbe ligeriblenzottnicaingeptiv p e aviiesl of tdrs@igeient ink
i nclude 2-(2'-hydroxy-5"-tert-octyl phenyl)

Repsaidiiazeldmpazréd. - NYWeORYeSink Has FHhYF N&TErhbly 7
benzotri azol e, 2-(2'-hydroxy-4'-octoxyphenyl)

ot r WpERhetR ink i
11,%)921;1 - h;\/%?gxy- SE%IéIr ?fk;clﬁ%/ldyéz -lrrlnlgt ]hSyIl%?]Senty a~%-IYC:’hf;lcl)Fobe

SEHHA 85 (RS BRLERoRE HIC 43 LfPRhte s e e

I "0 I'nc
-tert-hutyl phenyl l'icyl ate_and, p-octyl phenyl
@‘éﬂ%@}%%ﬂ%@%ﬂéﬁ%? e 169%%1&& };ﬁst RlgmenlyiBket On
absorber include ethyl-2-cyano-3, 3'-di phenyl acrylate,
thee pthexr bypard- e yH- of (thendyeoiykhienylgrediydmtld, the
and 15 butyl -2-cyano- 3- net hyl - 3- ( p- met hoxyphenyl )

Hgujildatent &xtimpd erogfettiesnoLkble dgapirelk isabémetimes
ul travi ol et absorber include nickelbis (octyl phenyl)

iSHbhiided. 2, 2' -thiobis
(4-tert-octyl phenol ate)-n-butyl am ne nickel (I1),

2 2 L UL TP A

SR SRS Lok FAELER e L)
selected depending on the application. Examples of the
color of the ink include yellow, cyan, magenta and black.
When an ink set containing two or more of these inks are
used, an image in multi-color can be formed and when an
ink set containing all of these inks is used, an image in
full-color can be formed.

The recording ink according to the present invention
can be advantageously used in any one of inkjet heads of
such types as a piezo Atype in which using a piezoelectricity
element as é pressure generating unit applying the pressure
to the ink in the ink path, a vibrating plate forming the
wall of the ink path is deformed and the volume of the ink
path is changed, éo that the ink drop ié delivered (see JP-A

No. 02-51734); a thermal type in which using a heating

element having a high electrical resistance, the ink is
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i nvention, the pignent ink has pH of preferably 8 t o
11 . When the pH of the pignent ink is | ess than 8,

wo b@sad®per si on of the pignent ink i s soneti meBCT/JP2005/007107

destabilized. 25 On the other hand, when pH of the
pignent ink is nmorethan 11, the [iquid contacting

s aped timeshefinkep ptlyrend a baubblsasegenesaitsda(JRdA No.
The dye ink has pH of preferably 7 t o 11. Wen the pH
&1 -3de1 dyeanik al §té€fc8chB%%e7t%f;b¢irﬁ*v§HFél§lb}ﬁ t%fe kbgtic

pigment 1nk is sonmetines destabilized during the

SYREP% et ek ¥t HlvifEa PPt in Ryl Boctrode,

S errRiat B 5h %D RBRRRG Bk PRl o ghdink path

according t o the present invention is nof restricted
ignehangeash pe dfat fhecinkidropdsedalivernd (ree JP-A No.

appl i cation. Exanples of the color of the ink include
0@1T0882¢yan, magenta and bl ack. Wien an ink set
containing two or nore of these inks are used, an

i mage Thentdddrdigl @rinkan ceerfiongeto ah¢ et and pkcsad
containing all of these inks is used, an inmage in

{éﬁhémﬁﬁb@rﬂf@q)&%éﬂ TEFenthn! EER1HE %éﬂé‘i«a%qszo{l%ggin

ot present invention can be advant ageously use

s AR KL ieadsr of e diHPSa RS BaPhE%0,

type 1'n ustng a piezo I Cl enen

ressure.generatin nit applying the pressur
;Pre er%belygused Hl a(t:]nuinllagepporynlm g app%rasfuus e.g., a

printer) of an inkjet recording system that by heating the
recording ink together with a paper for the recording at 50
°C to 200 °C during, before or after the printing, the
recording ink can be used for a printer of an apparatus
having the function of promoting the printing fixation.
The recording ink can be particularly preferably used for
the following ink cartridge, ink record, inkjet recording
apparatus and inkjet recording processiaccording'h)the
present invention.

(Ink cartridge)

The ink cartridge according to the first and second
aspects of the present invention comprises the recording ink
according to the first and second aspects of the present
invention which is encapsulated in a container and

optionally other members selected properly.

46 -



10

15

20

25

t otheink in the ink path, a vibrating plate form ng
the wall of the ink path is deforned and the vol une of
wo b@siogiezpat h i s changed, so that the ink dr opPCEJIP2005/007107
delivered (see JP-A No. 02-51734); a thermal type in
whi ch using a heating el enment having a high electrical

resi SPRECEontAn éNKsi heatlesdrictddeandkipatforand a
bubbl e is generated (JP-A No. 61-59911); and a static

196, YOizd B it Bt &&1%@}@51‘%@%@ ﬂ?@ﬁ@%lﬁd

bween a Vi ratlng p?ate and an el eCtrode,
Vi br at.i plat.e is d e v |
eﬂftﬁ |sﬁgﬁﬁ e 051?’ %é?‘lyn E}opqil sér%éﬁ{ev(%r%ggrﬂbles
see JP-A No. 06- 2) recordln i nk, accordin
é&hph@omrmeaﬁ@é@&na s ERtieE i hEn et IRASE B dnk
i nvention can be preferably used in various fields as,
baglpovduceheustngrannglumingen kamdaadesk &lan| gr gseasin
in an image form ng apparatus (e.g., a printer) of an

filfkj et recording systemthat by heating the recording
ink together with a paper for the recording at 50 Ct

0 ZOOTﬁedHébﬁQ’lt;@foOfﬁeqrnlﬂfc‘a%rlﬁgepﬁsi piriefgrablg 15 g or
recordlng ink can be used for a printer of an

mpoortp tuﬁq iRy n thha?l}]ft%%CEh% p%ful%.rt%@)ta'ngGutxﬁeof the ink

Pr iy it i on e recor ing ink can

i {555 hyet TR ULGAT SRAR; o PPEcHT R 1 rgﬁga?§P§ and
ai;?m%?atﬁ&gggg;ggngrgg%%se %%ggggltnlgn\tregt{(l)qg IPr es 1ch the
printing is performed in a large amount of sheets of the
paper, the frequency of changing the cartridge becomes high,
so that the objeclt and effect of the present invention cannot
be obtained sometimes. Further, according to the inkjet
recording apparatus according to the present invention,
even when an ink tank having such a large capacity is used,
the recording apparatus is improved for preventing the poor
liquid contacting properties of the ink dﬁé to the
preservation of the ink and the forming due to the air leak
caused by the above-noted poor liquid contacting prbperties
of the ink.

Next, with respect to the ink cartridge, explanations

are given referring to FIGs. 4 and 5. FIG. 4 is a view

schematically showing an example of the ink cartridge

according to the present invention and FIG. 5 is a view
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(I'nk cartridge) The ink cartridge according t o the
first and second aspects of the present invention
w@ommsid®es the recording ink according t o theP€T/sR#05/007107
and second aspects of the present invention which is
encapsul ated in a container and optionally other
s cieohed s caél ptleswpngpan! yxanep bontfdilnerinks cagtridge in
restricted and the form structure, size and materi al
F e £Qfo By Ped RhORCE A ¥i 158! £ AU IIRPEDH NG preddigt
application. Preferred exanples of the container
lﬁpg Hg a contai ner having at |east an ink bag
pro usi ng an alun1nun1lan1nated filmor a resin

i5 S‘EF‘G R blan v SV LGS at%?%?rs et

of the ink is Iesst an 15 g, in_the case

- inpkjtere inkobagrgl dypanaihe 15‘&%69&‘?’%&2( ’c‘ﬁé lﬁr%%%]rﬁd by

i nvention by which the printing is perforned in a
fusige siteunévatuatbegstioé intke bpapdr,. t Rruringudreussf, the
changing the cartridge becones high, so that the

i®Rj RCfedntd eheerécofdihe pypaeatusrvgniicaingnbhe gk
obt ai ned sonetinmes . Further, according t o the inkjet

o 1§ ¢&t %@%QEQ%P%‘@U%@)‘E@ Wl@ﬁ L Redlte M8RMed to the

|nvent|on even when an ink tank having such a |arge

i S_use the recordi ng apparatus is inproved
r?‘ég é eﬂpﬁ§a(gﬁe poor liquid contacting properties

of th% Ie 1n?cugag 21 is made of a packing material, such as
an aluminum laminated-film having no gas-permeability.
The ink bag 41 is usually, as shown in FIG. 5, encapsulated
in the cartridge case 44 and is fitted in various inkjet
recording apparatuses in an attachable and detachable
manner for the using.
(Inkjet Recording Apparatus and Inkjet Recording Process)
The inkjet recording apparatus according to the
present invention comprises at least an ink ejecting unit
and other units selected properly depending on the
necessity, such as a stimulation generating unit and a
controlling unit.
The inkjet recording process according to the present
invention comprises at least ejecting the ink and other
steps selected properly depending on the necessity, such as

the stimulation-generating and the controlling.
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preservation of the ink and the formng due t o the

air | eak caused by the above-noted poor |iquid
wa@omsageng properties of the ink. Next, w th PEEDE005/G07107

o the ink cartridge, explanations are given referring

to FIG. 4 and 5. FIG 4 is a view schematically

showi Mth enndkjatmtecafdide pricesa accdgdingcir dhrgpresent

the present invention and FIG 5 is a

i%ivests bamas heek é‘:’réﬂ'&\&w Peres AN @ Of thieinRket
cartridge in FI 4 cont ai hed |n a caS| ng according t

r%ﬁtgqalsﬁeﬁféwﬁ IR R ‘Egggwjefzqﬁt@?lo%nd
. 42 [
ool i The Fall B LA ST g b BEl 4B o

fedt o the recording a aratusb piercing the |nk
EEFERE P Hade FHT D SRoHRP WREF &Y eéd%ng?w%f@rtab;y
the recording apparatus. The ink bag 41 is nade of a

peadhoirnge dre e rthel otheechuadtan al umi num | ami nated-film
havi ng no gas-perneability. The ink bag 4 1 is

-UBjattihg aankshowh Ink Bljecttngeledpsul ated in the
cartridge case 44 and is fitted in various inkjet

recor 4ipg iA@Y 8L HSES lsnt}@@ i 48 ehﬁﬂhﬁlﬁgppara ﬁl‘f‘ﬁﬁﬁ a

manner for the using. (lInkJet Recording us and

s flidleta GBE0L e grgeg;%g?%ﬁgﬂﬁamo% REUHRE first

Appar at us acco

aspect of the present invention and by ejecting the
recording ink and it is preferred that the image-forming is
performed using the dye ink and the pigment ink properly
alternately through one inkjet head.

The ink ejecting unit is the image-forming unit by
applying a stimulation to the recording ink according to the
firstuaspect of the present invention and by ejecting the

recording ink and it is preferred that the image-forming is

. performed using the dye ink and the pigment ink properly

alternately through one inkjet head.

The ink ejecting unit is not restricted and may be
selected depending on the application. Examples of the ink
ejecting unit include various ink delivery heads. Among
them, particularly an ink ejecting unit comprising an inkjet
head (ink delivery head) having plural trains of nozzles and

a sub tank holding a liquid fed from a tank for storing a
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present invention conprises at |east an ink ejecting
unit and other units sel ected properly dependi ng on

w0 b@snemessi ty, such as a stimnul ati on gener at i PQI/aRR005/007107

and a controlling unit. The inkjet recording process
according t o the present invention conprises at | east

18] €erd id1pd tee difls and getillieto iieP3i el @adesh [MdIReelring
dependi ng on the necessity, such as the

: h%taidf“%sa#r%%gﬁé‘ﬁfati ng and the controlling. The inkj et
|

recor g process according t o the present invention
can b r ef er abl tforned b he_inkjet recording
appar Jﬁgs 3%g?&%ﬁggPﬁ%rﬁ?ﬁ%gﬁF%Fﬁeé2§i%n and the ink
ej ecting can be preferably perfornmed by .the ink .
nEEAtivegPERSEUT EUFEREY atIRE BRER stbidbgnnﬁgatwe
preferably performed by the other units. - Eectin
prreksane iigem eamiadionthe-subdamk, areopienyng uHa to
i mge-fornmng by applying a stinulationt o the
thecatdionpheke docavhicly theoihbédéioBthaspebttandktilze
present invention and by ejecting the recording ink

odhdd thStREe, E@hbePHAA althP d qRgectDi@i il 8f the ink by
erformed using the dye ink and the pignment ink

T ot QLR e R A e
dithaietn ot the AREUHIELRE T HAN Ton and by ef ect  ng

th The stimulation can be generated, for example by the
stimulation generating unit. The stimulation is not
restricted and may be properly selected depending on the
application. Examples of the stimulation include a heat
(temperature), a pressure, a vibration and a light. These
stimulations may be used individually or in combination.

Among them, the heat and the pressure are preferred.

Examples of the stimulation generating unit include a

. heating apparatus, a pressurizing apparatus, a

piezoelectricity element, a vibration generating apparatus,
an ultrasonic oscillating machine and a light. Specific
examples of the stimulation generating unit include a
piezoelectricity actuator, such as a piezoelectricity element,
a thermal actuator utilizing the phase change caused by the
film boiling of the liquid which is generated using an

electricity-heat exchange element, such as a heating
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recording ink and it is preferred that the
image-formng is perfornmed using the dye ink and the

w@R@soeto2i nk properly alternately through one PERjJEN05/007107

head. The ink ejecting unit is not restricted and may
be sel ected dependi ng on the application. Exanpl es of

el & d10K 18 Wil g ROhdpht o] swiiridal v@sistanicek aieldotarator of a
eads. Anong them particularly an ink ejecting unit

h
sggﬁﬁg%ﬁg agpk%';e&ti@%%é ithle B8ldeeth Jothavhegal

ozzl es and a sub tank holding a

liquid.fed.froma k far (A I QUi '
PR L I R v G R AR S
preferred, The sub tank conprises preferably a

kb pgetBeettdils BRW&Tati ng unit by which a negative
pressure is generated in the sub tank, an opening unit
t o t Fhawsmptert eipciingihhserasddagonkHé 886 t ank
is opened t o the atnobsphere and a detecting unit of

rtBeridte by nbivelriebed ppeading oh the fiyke icf tee ect ed
through the difference of the electrical resistance.

sThe ity hah s b 1tew sbe Boreshadpld Ovlexaiie shymtdiation
stimulation generating unit. The stinulation is not

i%eﬁqtéiﬁieﬁl %@%P& 51%9@@?&& SEVERT e e RSIWIS 08

he appl’i catio anpl es the stinul ati on 1 ricl ude a

ch5 i 1 HRELER M BT B AR TNy e
ri(agoggggign?rtxliioir}i the recording head using, for example a
thermal head, a bubble is generated in the recording ink by
the applied thermal energy and by the pressure of the
generated bubble, the recording ink is delivered and
injected as a liquid drop through a nozzle pore of the
recording head. When the stimulation is a pressure, an
aspect is a method in which by applying a voltage to a
piezoelectricity element installed at the so-called pressure
space in the ink path of the recording héad, the
piezoelectricity element is made flex and the volume of the
pressure space is decreased, so that the recording ink is
delivered and injected as a ligquid drop through a nozzle
pore of the recording head.

The inkjet recording apparatus according to the

present invention comprises preferably also a scraping unit

by which an adhered ink is scraped off into the receiver for
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Among them the heat and the pressure are preferred.
Exanpl es of the stinmulation generating unit include a

whe@siopry2appar at us, a pressuri zi ng apparat us, BCT/JP2005/007107

pi ezoel ectricity elenent, a vibration generating
apparatus, an ultrasonic oscillating machine and a
ﬂhﬁghlan@éﬁlliverﬁxarﬁkempl‘es o tdté welrapiiog geriériatdlngle
unit include a piezoelectricity actuator, such as a

Divezoet eatd icicutterement, a thernal act uator utilizi ng
the phase change caused by the filmboiling of the

li qui dl‘%'&&htﬁol&li?ﬂgrﬁh?ﬁjigsx?]w &@t?i@féd G wnge@é the

exchange el enent such as a eatlnge enment havi

&ﬁglpcghe?f)hlt?@i t ees ctti’?lncgdfpﬁge Bﬁagoﬁog{ed l%rb%énay

nenor oy u Se charige o
t o the han eratur and

b, AEARST IS, Fgf%‘f“r?di KU E Podie *rlisabice. of

ej ecting the recorduwﬁ ink is not restricted and

K zpmel e pdnidi e gostnodbing penidr inpkudei ansetuences and a
foll ows. For exanple, when the stinulation is "heat"

ddmpadect is a nethod in which by applying a t her mal
energy corresponding t o a recording signal t o the

recor dvaghi d;bélcﬁ he 48CHSHIL Y Fheasimbd digin § Ah £XARPEE
a thermal hea a bubble is generated in the recording

BB IELT (HE8
t%gelz'ﬂ\{ g and ema%dpﬁsataus a%l?':locxi'ddl tE)htrﬁ) %resent
invention, with referring to FIGs., explanations are given.
The inkjet recording apparatus shown in FIG. 6 comprises
the main body 1, the paper feeding tray 2 attached to the
main body 1, the paper discharging tray 3 attached to the
main body 1 in which the paper on which tﬁe image is
recorded is stocked and the ink cartridge loading part 6.
On the upper surface of the ink cartridge loadihg part 6, the
operation part 7 comprising an operatioﬁ key and a display
instrument is disposed. The ink cartridge loading part 6
has the front cover 8 which can be opened and shut for
attaching and detaéhing the ink cartridge 10.

In the main body 1, as shown in FIG. 7 and FIG. 8,
the carriage 13 is supported by the guide rod 11 and the

stay 12 which are laid across the right and left side walls

(not illustrated in FIGs.) of the main body in such a manner
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recordi ng head. Wen the stinulation is a pressure, an
aspect is a nethod in which by applying a voltage t o

w@2soeedel ectricity el ement installed at the sPeT/a0e4007107

pressure space in the ink path of the recording head,

the piezoelectricity elenent is nmade flex and the
thakuttee efaririiagpr €8seur Ispacarisedefiesdbiyl,insdhehataitthe

recording ink is delivered and injected as a liquid

s AR inY Q488 Hi o0 E thY BaPlid e TBGRrMidvkdeatld The
i nkj et Tecording apparatus according t o the present

s;Agli&g{gd W Omﬂiigéggﬁ@r@fngc?ﬂlﬁi’oﬁ'@f%tfilt?ﬁfsieghﬂgdum P RYs.)

an “adhere aped o nt o € recelver

R TR

not restricted so long as the unit cap control the , -
act i ohoothe farsage- ilagt; é&lmmetcgréﬁagnﬁya 14r epmpxising
sel ect ed depending on the application. Exanples of the
feontheatsnprubhe inkjatdeeaosdipgrmydiichndedivoanput er .
Wth respect t o an aspect for enbodying the inkjet

régpeceivglprheesscaednigiink drop b€ ywldseanti(Y)n\sriin ¢iC),
using the inkjet recording apparatus according t o the

ng{l(gﬁﬁ@ta {yenh BoRa Mk (B Y £f FifidWih QubEhSE manner that

anations are given. The inkjet recording apparatus

oF 4R 15Tk Aefinlof WRHSE o LB IR PTY the 'd1FRIPEH
crossing the main scanning direction and the direction of
the ink-drop delivery is downwards.

As an inkjet recording head consisting the recording
head 14, a piezoelectricity actuator, such as a
piezoelectricity element, a thermal actuator utilizing the
phase change caused by the film boiling of the liquid which
is generated using a electricity-heat exchange element, such
as a heating element having a high electrical resistance, an
actuator of a shape memory alloy utiliziing the phase change
of a metal due to the change of the temperature and a head
equipped with a static actuator utilizing the static power as
an energy generating unit for deli(vering the recording ink,
can be used.

The carriage 13 is also equipped with the sub tank 15

of each color for feeding the ink of each color to the

recording head 14. Into the sub tank 15, the recording ink
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mai n body 1, the paper discharging tray 3 attached to
the main body 1 in which the paper on which the inmge
wo gooseemeded i s stocked and the ink cartridge POHMP2005/007107
part 6. On the upper surface of the ink cartridge
| oadi ng part 6, the operation part 7 conprising an
aeperdihgnt &epheapa ed editsith aynithem risnBed dsddisppiethented
The ink cartridge | oading part 6 as the front cover 8

fAOIL Bheain Rec KPRIEE 210 §By&ram%aﬂd dblei pgedBdt invention
detaching the ink cartridge 10. In the main body 1, as

Ny %.a c ard 4 '
DL Gl Aatte Pyl hponsn
are Lkaid . across the.right, and | si\de wal | s (not
aif?%‘i‘t‘?%tté%’?znﬁté.l)lsgfafﬁg %frﬁ%%t?y in such a
mannert hat the_carriage 13 can be scanned flexibly in.
the mElm eadbheg Brnsb: e BRRCTHeading age 1ot feeding
moved and scanned by a main scanning notor (not
thlel papreat 88 whikhGss piledthp o ridee ipgpéndoediog pprt 21
the arrowin FIG 8. To the carriage 13, the recording

(peadstitecplptd sinaHowa peadse don gt treay rikjcetm petos dithe
whi ch deliver respectively the recording ink drop of

s¥ehi QWcuYhr £YBBr(@he PRIRIM @eéMn?nPoﬂleﬁfC%‘&ﬁ Bhelding the

fitted in such a nmanner that plural ink delivery

AR 2, 85 B9 R0 551 B0, S5 Wi e
o DRSSt SRAHEr S50 5 hilhstal S5
large friction coefficient, wherein the separating pad 24 is
biased to the paper feeding roller 23.

The paper conveying part for conveying the paper 22
fed from the paper feeding part in the part beneath the
recording head 14 comprises the conveying belt 31 for
conveying the paper 22 by adsorbing the paper 22 statically,
the counter roller 32 for conveying the paper 22 conveyed
from the paper feeding part through the. guide 25 by holding
the paper 22 between the conveying belt 31 and the counter
roller 32, the conveying guide 33 for changing the conveying
direction of the paper 22 which is conveyed perpendicular
upwards by 90 o to convey the paper 22 onto the conveying
belt 31, the pressing member 34, the top-pressurizing roller

35 biased to the conveying belt 31 by the pressing member

34 and the charging roller 36 which is a charging unit for
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head 14, a piezoelectricity actuator, such as a
pi ezoel ectricity elenment, a thermal actuator utilizing

W b@spbmse change caused by the filmboiling oPCT/me2005/007107

liquid which is generated using a electricity-heat
exchange el ement, such as a heating elenent having a
chiaglgialgeth ei oal f4 @s oSt e eomare piat gidtedt 81. a shape
menory alloy utilizing the phase change of a netal due

t o the£handR AN Pe1teIPekaiH €ndlds & B3] i8dHLRRed
with a static actuator utilizing the static power as

rat. [ 3 yer. r i
bR PhERENRY i Bl e 37,45 YEC Ponbltn RARER 99
vvi&h th% sub, t n‘i.ls ﬁf ach color.for feeding,the ink
adxd €20hbeoT BFate® ipnEReed Bt HaLEOTY YIRS Wifo PARFT
tank 15, the recording inkaccording t o the present -
22 vefn dhe evedsantuEfmes ofcihe SO oeyimg helt 31, the

cartridge 10 according t o the present invention which
giud dleoarkad bier THeis i spased dgeréspondgngato e pronging
a feeding tube (not illustrated in FIGs.). On the

a®eheh yhghd rddr daneh dabding Mlié gopet abidickatdinng part
paper 22 which is piled up on the paper |oading part

o1 di%rC%Z%Lgﬁgltﬂtee%ia:}%ﬁ g? f%f(?fdé&eﬁﬂf Nhd ¥3%o#ding head

conpris sem er (the paper feeding

|| er 23) feedi h _ |
T 5hFinE s ERY Blal s BERY oEtaRiBeRY QRPN £ 20
flz‘ig@;rz?‘gi g;?%egm?g%re %II)E %:1\/,'3@%%%3% eﬁ%{ﬁlll'%;goiglg roller 52

and the paper discharging roller 53, wherein the paper
discharging tray 3 is disposed under the paper discharging
roller 52.

In the rear part of the main body 1, the both-surface
paper feeding unit 61 is fitted in an attachable and
detachable manner. The both-surface paper feeding unit
61 receives the paper 22 which is back-conveyed by the
reverse rotating of the conveying belt 3i and reverses the
conveying direction of the paper 22, thereby feeding the
paper 22 between the countér roller 32 and the conveying
belt 31. Above the both-surface paper feeding unit 61, the
manual paper feeding part 62 is installed.

In the inkjet recording apparatus, the paper 22 is fed
one by one separately and upwards perpendicularly from

the paper feeding part and conveyed between the conveying
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biased t o the paper feeding roller 23. The paper

conveying part for conveying the paper 22 fed fromthe
w@a@snoferdi ng part in the part beneath the rerCFaRr2005/007107

head 14 conprises the conveying belt 31 for conveying

the paper 22 by adsorbing the paper 22 statically, the

rAER BT 4Rl e ID TP LPOYRY BE hleopdpag €2 thangeyddnce
fromthe paper feeding part through the guide 25 by

i . t i b .
o DL B0 BSPPEFRRR, ¥ peocanucypa tgbl b anea

changi ng t he. conveyid ngdi.rect.i f 2 [
bygt%%w X o A e R haPRe By G BT vl et
the paper 22 onto the, conveyin el t , the pressin
3 bl B 5 40 Br RECE QBT pF B A PR Gt 4 s Pl e o
the conveying belt 31 by the pressing nenber 34 and
ditectibar gf i e plalpsr 28 whickianged R¥Qilg unit
forcharging the surface of the conveying belt 31. The
convexitnghizetim3d] tilse pae 2% $s bedsorbedmiragibelledn
the conveying roller 37 and the tension roller 38 and

t K8 d3fv £ 91 AL Seitn3then dirpeat bont1oé coawem fg dlber Bapemnd
22. On tge geverse surfage ofyt he conve%% belt 31, "

“cififedidle TEOPE bilabiy CHoRAREd oERLRTARORALRTLY O the

I'ng area he rec i'ng head . The paper
R A e B
A ggeeling the paper 22 fromihe conveytng Bel S,
with the delivered ink drop and after the paper 22 is
conveyed in a specified amount, the paper 22 is recorded
from the next line. By receiving the signal for the
recording completion or the signal for the reachihg of the
bottom of the paper 22 at the recording region, the
recording action is stopped and the paper 22 is discharged
into the discharging tray 3.

When the signal indicating that a remaining amount
of the recording ink in the sub tank 15 is almost 0 is
detected, a required amount of the recording ink is
supplemented from the ink cartridge 1 into the sub tank 15.

Here, explanations are given with respect to an
example of the present invention applied to an serial
(shuttle) inkjet recording apparatus in which the carriage is

scanned. However, the present invention can be also
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and the paper discharging roller 53, wherein the paper
di scharging tray 3 is disposed under the paper
wale@sigrogi ng roller 52. In the rear part of theCTER205/007107
body 1, the both-surface paper feeding unit 61 is
fitted in an attachabl e and detachabl e manner. The
applbe dwd acH meapek;étadiceg dinig addh aechaiy e uiep pdpeith a
22 which is back-conveyed by the reverse rotating of

hkBel $ANMEYifegnPeIfta3indnd reverses the conveying
direction of the paper 22, thereby feeding the paper

22 be e rohl h [

ol ¢ S ABSUEAFREERA 1t RRIEANTANELRINGY Mhral

th nual . paper. feedjn art ig iLbAstal | ed n_the
,hﬁﬁasgﬁc?’éﬁb?ﬁﬂg’ gﬁpéﬂlg?v A0 ﬁg%%'aéert%ﬁ%l%W% IS by

one separately and upwards perpendicularly fromthe
dedpesr ¥ dran ol ha COBRRr EIRMEVBE E’é&‘%é’% lflﬁéz{es 14 yn

conveyingrol ler 31 and the counter roller 32 according
which lee nypi e enah yt hezgles N 2delimertingr ant fiekt dpopfol

the paper 22 is guided by the conveying guide 33, is

yRIES®edY ) and hdieCoryBYidlynbekle31l Hymhhehich comprises
top-pressurizing roller 35 and the conveyi'ng direction

n%nglpﬁggép@é N2d4Bvekangednbyn R Lop AT Hﬁéeﬁtﬁe(’Mg,glﬁtnd

pap I's adsorbed statically t o the conveying

o, RSP, HAFEOPY B0 0L o B a SRR i of
ntohziliersmgf csri %vnﬁgcl\{mctohmg?'\{lsgg ntalgl%f%rgzizq%% ﬁsdelivering an
ink drop of cyan (C) and the train of nozzles 14 kn which
comprises many nozzles N delivering an ink drop of black
(Bk).

In the recording head 14 shown in FIG. 9, inks of the
two colors among (Y), (M), (C) and (Bk) are fed to one head
from the two individual sub tanks and inks of the other two
colors among (Y), (M), (C) and (Bk) are fed to another head
from the other two individual sub tanks.(i.e., the recording
head is equipped with two heads and four sub tanks) for the
prinfing using inks of four colors; however, the printing
may be performed also in such a manner that inks of the
four colors are fed respectively to four individual heads
having two trains of nozzles from four individual sub tanks
(i.e., the recording head is equipped with four he(ads and

four sub tanks) for the printing using inks of four colors.
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the stopped paper 22 is recorded in an anmount of one

line with the delivered ink drop and after the paper
wQ2o0sm919enveyed in a specified amount, the paprCT/ 220038007107

recorded fromthe next line. By receiving the signa

for the recording conpletion or the signal for the

Id 8RGO oW id N E P2h P18sQf ah i pprtepr2dtat (mbenufactured
recordi ng region, the recording action is stopped and

a@&eﬁgg%l&hﬁ%cbﬁ éio%ﬁﬁg?lgg%wt;%w&e%éﬁ&w YPSE O IGRY07)

e signal ting that a remai ni ng anmount

of . t he, recor di inkJdn th i IS
hagingiar: Jeadnmhrhhare S0 nEhe 8 gh A T

suppl enented fromthe ink cartridge 1 into the sub
uge@k 15 . Here, explanations are given with respect t

o an exanple of the present invention applied t o an
seri aAs (ahumkjet rmmﬁdlné&tﬁ%dd@%ﬂﬁ&ﬂﬁgﬁhﬁi"%ﬂ%ﬂng
the carriage is scanned. However, the present

headeni| enpéanobbe@lrdedppldctdidtor, siécinens mk| et
recordi ng apparatus equi pped with a head in the form

plg{zc?e]]leicﬁ?ici-i; el &R Ng heatnld 4éheapenartilidiergniher

ur a eads) consists of, as shown in FIG 9, the

oS3 o5 S5 o eRd Shae oty SinehéNeaisial
i G2 AT EN T B1 T IS5 Tty S BAnAC PR At Such
ageall ihveee{tiirrllgg %?eli:nnekni?rhoapviﬁg r;a%?gthae{e'\@ériacg‘f resistance, an
actuator of a shape memory alloy utilizing the phase change
of a metal due to the change of the temperature and a head
equipped with a static actuator utilizing the static power as
an energy generating unit for delivering the recording ink,
can be used. In the following Examples, a head equipped
with a piezo electricity actuator (piezo electricity element)
as an energy generating unit was used.

The carriage 13 is equipped with four sub tanks 15
(more specifically 15 y, 15 m, 15 ¢ and 15 k) as four liquid
containers for feeding inks of four colors respectively to
nozzles 14 yn, 14 mn, 14 e¢n and 14 kn. To the four sub
tanks 15, the inks of four colors are respectively fed and
supplemented from four main tanks (ink cartridges) 10

(more specifically 10 y, 10 m, 10 ¢ and 10 k) through four

ink feeding tubes 16. The four main tanks 10 hold
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the liquid drop delivery head 14 b conprising the

train of nozzles 14 en which conprises many nozzles N
waledoswedeng an i nk drop of cyan (C) and the treCTIRM005/007107

nozzl es 14 kn which conprises many nozzles N

delivering an ink drop of black (Bk). In the recording

J};@féﬂct%ewqmé i dur Lolohks sefcH be yeblowl OFs eymng(C),
(C© and (Bk) are fed t o one head fromthe

g ﬂﬂlf' QU{P'% %ﬂgfg}’?ﬂﬁ?&?%ww@%ro&h@ﬁlé’hhftraﬂm0 k

are fedt o

anpt he d fr m i.n
By SR S
an our_su an S t he r|nt|n i nks_ qQf
capaeliothed t %t%éﬂ%lr MEF el 3 ;ﬁ?aé?f%?ﬁe%() c.
al so in such a nanner t hat |nks of the four colors are
fed rNepdctwitet yespediote amdnki feelingABPRAMKING Bic?

trains of nozzles fromfour individual sub tanks

lighid: fed fitngecppdiragubeati the egoopdiugvaphatetnsheads
and four sub tanks) for the printing using inks of

QiR 06 Fids the 4a4l owi na fwi@tivns ard pkveh in
rpri r%'tle%J nu%bactured and sold by Ri coh Comgjany, Ltd.

d%{:/\%ldle n%rﬁ} ;1'65&9 Z:?Bal%véd‘ echn‘?agse%‘?lﬁia%‘i/

trains of nozzl s use an I nkj recor
R BRRE HI) T SR MBI pe s ol Pty
aglpearlr%r%tus aF&P}er{rfllsagt gttfﬁrl yféx!vlg% T‘%é.hio and FIG. 12 is
an explanatory side view schematically showing an example
of the sub tank.

The ink feeding apparatus consists of, as noted above,
the sub tank 15 which is a liquid container feeding the ink
to the recording heads 14 a and 14 b and which is equipped
with the carriage 13 and the main tank (ink cartridge) 10
which feeds and supplements the ink to the sub tank
through the feeding tube 16. |

One sub tank comprises the container main body (case
main body) 101 forming the ink holding part 100 which
holds the ink, the film member (flexible film member) 102
which is adhesive-bonded to the container main body 101
through adhesive-bonding or solvent-welding for sealing the
opening of the ink holding part 100 (located in one surface

of the sub tank 15) and the spring 103 which is a flexible
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phase change caused by the filmboiling of the liquid
which is generated using a electricity-heat exchange

webk@spom2l such as a heating el enent havi ng a hp@hJiP2005/007107
el ectrical resistance, an actuator of a shape nenory
alloy utilizing the phase change of a netal due t o

mkhebERaneateld beewapanat bheecandia bedd ¢@ui ppatl thet h
a static actuator utilizing the static power as an

ﬁfxﬁl‘jwm% @ _ qi{r}éﬁﬁlfg?ggd&f EMerine Mpdﬁﬁgsq;admgoo

can be use | owm ng Exanples, a hea

equi pped with iezo el ectphcit c (pd .
fog gb%)gﬁlbgt eelf’_gﬁgﬁ?‘)exﬁ egnié%edrogéhgezr)}g?g (lﬁ%goquﬁlﬁg 1V\I}aks
huse'd. The carriage 13 is equipped with four sub tanks

aBling pardpdO0tical Iy 15 y 15 m 15 ¢ and 15 k) as four

liquid containers for feeding inks of four colors

respdereelthea fdmonereberdl §3 may b rrodacedhdnia

kn. To the four sub tanks 15 , the inks of four colors
siaf ¢ e-pepadirueiur  od, andshopph ame €. 8o, fioutwmiayers

tanks (1 nk cartridges) 10 (nore specifically 10 y 10

sq?ﬁlélt]gnce 226 dtfedd Hhnawsihd G ikhle fiaedi ngyérlleoR Wand

e four "main tanks 10 hol drespectively inks of four

5P et AL YE bR h YA en kIS A Ao

Che ink of bl OvvﬁverBi( maln tan or hol di ng
. ink o l. i Lt
i e il O Shebile 5w A5 h 18’ P PARREAL it

Next, wth respect t _o an ink feeding ar at.us a
mambied faddpngyApBatidrydusmb e paa@a?ﬁ@%% gﬁﬁ%; 13 B,

in two layers structure produced by laminating the first
layer 102 a and the silica-metallizing layer 102 ¢. By
producing the film member 102 in the ab(;ve-noted structure,
the liquid resistance against the ink of the film member 102
can be reliably secured. Also, by producing the film
member 102 comprising the silica-metallizing layer, the
liguid resistance against the ink of the film member 102 can
be improved. |

The film member 102 has a thickness of preferably 10
pm to 100 pm. When the thickness is less than 10 pm, a
breakage due to the aging deterioration is easily caused
sometimes. On the other hand, when the thickness is more
than 100 pm, the flexibility of the film member 102 is
lowered, so that the effective generation of the negative

pressure in the film member 102 becomes difficult
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referring t o Figs. 10 and 12, explanations are given

in detail. FIG 10 is an expl oded perspective
wezpsasmeory view schematically showi ng an exap@l/aP2065/007107

the ink feeding apparatus, FIG 11 is a detail view of

FIG 10 and FIG 12 is an explanatory side view
seohetiahiesal | y showi ng an exanpl e of the sub tank. The

i nk feedi ng apparatus consists of, as noted above, the

sub t gnjethre MO RS skt fia@dl §f GO A1REmeeRBePI1 DI the
ink t o the recording heads 14 a and 14 b and which is

. ' i.1.h e .80 j (Jnk
B AR Sto DA anPhILROR, HeBlkhd B8 TdhyaRededy

the sub tank thrqugh the feeding tube Ohe ,s t an
co8fpRPoBdiie tEoi & A SRt HGISPTEaBeL AR AEAoLGS SBker
form ng the ink holding part 100 i ch_halds the ink, -
supdace| Wi eeedbr the | wsdnfogcing &) 194218 ni ch is
adhesi ve-bonded t o the container main body 101

atdh esigte -bomede d e- JBhdisgb prfosmh iregta wondiaw) pfaort in the
sealing the opening of the ink holding part 100

fléonstleeilinh AR bEFBOL, ahe! N bt Mimbo) deréhehe
spring 103 which is a f exi bl emenber | ocated between

ST MO R i g b0
A B AR AT S R O,
n?ember in the form of a sheet into a convex form, the
convex part of the film member 102 can be easily formed.

In the case 101, the ink introducing path 111 for
supplementing the ink to the ink holding part 100 is formed
and the connecting part 112 for connecting the ink
introducing path 111 and the feeding tube 16 which is
connected with the ink cartridge 10, is fitted in an
attacﬁable and detachable manner. Between the ink
cartridge 10 and the sub tank 15, the below-noted liquid
feeding pump for pressure-feeding the ink from the ink
cartridge 10 to the sub tank 15 is installed.

Further, under the case 101, the connecting member
113 for feeding the ink from the ink holding part 100 to the
recording head 14 is attached. In the connecting member

113, the ink feeding path 114 is formed and between the ink

feeding path 114 and the ink holding part 100, the filter 115
61



single-ply structure or, as shown in FIG 13 A in two
| ayers structure produced by lamnating the first

WO 23081097002 a and the second | ayer 102 b whi ch BCEJIP2005/007107
different fromeach other in the type, for exanple by
| am nating a pol yethylene filmnenber and a nylon film
isefibéed.or, as shown in FIG 13 B, in two |ayers
structure produced by lamnating the first |ayer 102 a

and t g, shle ﬁ@-prmt gledﬂtZd;ﬁGhleay@ée 1021 £ +hBY aPF AGRE it h
the film menber in the above- not ed structure, the

12 fiuiod f,azgﬁggﬂag FghPth e I HBI&{)ngL}T? ati 'mdﬂ%g‘%rmed

102 can y secur ed. oduci ng
risin the talliz]
“f%yer ¥p 3 Eaﬁpgmgﬁhﬁ Eb Gl h?%?ez
: nenber be | ved The fjl m menber 102
5 HhiCh TnpERA tor Lhe drdk RAGLRE Rive bOB0BRAtbanen
the thickness is Iess than 10 nm a breakage due t o
suecexfiing tlorverpathti2d (refensedyt « agséer doomonag flown

t he ot her hand, when the thickness is nore than 100

pathhanfd ekiebslictgseivé Heow betbelBEr isl@2 nisedtavkr ed,
so that the effective generation of the negative

JURSSHhEchbid &y ftH %@B’g%hﬁ%zts’%mosphere 131
difficultsonetimes. Furt on the surface of the

ffor#nﬁ%gei %elgéset f&l'?ﬁha%{‘ﬂ ARt nc(]ﬁ ng%tl‘ﬂ’ch{i% birt 126

convex Torm correspo
10 a tlﬁnlso{oézlgge Hor lr(])QV]t 3e %rf)derh%eg %0 tehe atmosphere 131.

To the opening to the atmosphere 131, the valve for
opening to the atmosphere 132 which alternates the closed
state and opened-to the atmosphere state of the sub tank 15,
is attached. Thé valve for opening to the atmosphere 132

15 consists of the holder 133 and the valve seat 134, the ball
135 as the valve body and the valve spring 136 biasing the
ball 135 to the valve seat 134 which are housed in the
holder 133. |

Herein below, with respect to the function of fhe

20 accumulating part 126, explanations are given. When the
main body of the apparatus is inclined or vibrated, the ink
invades into the air flow path 121 with a high provability.
Then, according to the function by which the ink invading
through the air flow path 121 can be accumulated in the

25 accumulating part 126, even when the sub tank is dropped
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5 surface thereof, the reinforcing nmenber 104 is
adhesi ve- bonded. Thus, by form ng a convex part in the
wo b@giotyioel fi | m menber 102, the flexible nenberP(Tar2005/007107
the spring) 103 can be stably nmaintained. In this
case, by producing the film nmenber 102 through shaping

d@rivid The 6ranRPRrthanidhetereodhnal sheeinknimvadesnivebo
form the convex part of the filmnenber 102 can be

t1&A8l LY b et 2 1t heh&apsedfion tREubIK bNEhedyEIRE £
pat%ﬁ ﬂ& for sup% e’rrent?ﬁgetheoinnk tuo t he ink hgl 1gigng(])r

art 100 s forne i . :
o@%zg%?nonbﬁm%‘%fp?@%?%%h@?%&‘%gﬁﬁp%‘%déﬁév%‘ﬁén of
eedi ng tybe 16 [ [ t it '
e ol Sout 1 oHe € oo S A L e vaive
det achabl e manner. Between the ink cartridge 10 and -
forhepsnhingaht ties atmeosphewenbs@dawihiglh areasyargl shids
for pressure-feeding the ink fromthe ink 20 cartridge

tH otp en trde toubh b aarkmbs plbseendi3dl kcadh beuprkeentedder
the case 101, the connecting nenber 113 for feeding

the ifK thow #@ri thet dhrgcRaEt 1000 tiwe ddtctin
recordi ng heall)t 141):?319(,r attached. In thg connecti ng d

ST T 25000 8 A0l U TRt une

RO T TR O e T
agluorlgllﬁr:]gorall(rasg r(%ﬁet Qt?ati:glis hroelf%ir?'% dpg{) tasl(;)‘%oi fn{(o‘[)rrggé
fitted. By detecting the change of the continuity state
between the detecting electrodes 141 and 142, which is
caused by the state change from the state in which both the
detecting electrodes 141 and 142 are immersed in the ink to
the state in which any one of the detecting electrodes 141
and 142 is not immersed in the ink, the state “no ink” can
be detected.

As shown in FIGs., 14 and 15, in the no-printing
region of one side (or the both sides) of the scanning
direction of the carriage 13, the maintaining and recovering
system 71 (hereinbelow referred to as “sub system”) for
maintaining and recovering the state of the nozzle of the
recording head 14 is arranged. FIG. 14 is a view

schematically showing the view of the maintaining and

recovering system 71 from a point over the maintaining and
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The airflow path 121 conprises the inlet flow path 122

5 which is opened t o the ink holding part 100 and the
waomses®eve flow path 123 (referred t o as " ore¢Dgemaed/007107

flow path") and the successive flow path 123 is

connected communicative wth the opening t o the

r &IPS 8 ykidnl oTIRth d F1Ge 1se doleaplanhtbryheiew

accurmul ating part 126 i o which is |ocated bel ow the

S%F%]!S ! chlfy %?ﬁ\?ﬁlggﬁéjgﬁ]a}ﬁ%aigﬁléhﬁnw.eEgl“ﬂets@bt he

t ere 132 - | or openihg to t

at nosphere .which alternate h S

s feerfaﬂ? fofohtittes S apBbrE 2 BERER R |
attached. The val ve for opepi t o the atnosphere 132

CABP (B b6 1 OA7 KN EURGAEEF OL3SDArke S HLLy i A8a (L 4 4450 d
the ball 135 as the valve body and the valve sprin ‘

1436 =i ddihey winebilhde3¥ 3t far e iws \tbesébtovpismm%ch

are housed in the holder 133. Herein below, wth

nbgabeciuifaeeishe Bwiciéeon (die tdup 2eadvemi i ag déhte
126, explanations are given. Wien the main body of the

wapRe Bld'de i F3] lﬁﬁlei ek ¥fe Y £OF allRA b1 hhe - Hekivawpdes

into the air fTlow path 121 with a high provability.

agpgggie%cfgﬂi mﬁtlitﬁcetil%%rf f(?lgtth%n Eé‘?%‘agﬁ&%&’im ink is

' hv roug e air W pa can
accunul ated.i.n the.25 accumul ati n art 126 ven when
deﬁeveswf‘m the AR3pReRd ity HoBS Pa e SPas fe fluth
thereof and the ink invades into,the air flow path 121
tanknko eiperhunthey threceivehe vEIRGe fdrthe part to which

the ink is delivered, the ink is easily solidified, the wiper
for écraping off the solidified ink is fitted. Particularly
when the dye ink having a high viscosity is used, the wiper
is effective for scraping off the solidified dye ink in the
receiver for the blanc—delivery.

For the case where the solidified dye is accumulated,
it is also effective that a scraping unit having a cutter is
installed. Both the scraping unit having a wiper and
scraping unit having a cutter for the pigment ink which are
installed in the inkjet printer (manufactured and sold by
Ricoh Company Ltd.: trade name: IPSiO G707 or G 505)
were effective also for the dye ink. As mentioned above,
particularly in the case where the dye ink having a limited
solubility is used, the accumulated adhered deposit could be

hardly destroyed conventionally. When the dye ink and the
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opening t o the atnosphere 132 due t o the
solidification of the ink in the opening t o the

waeossspiser e 131 and the val ve for opening t o PEBJIP2005/007107

at nrosphere 132 which opens and shuts the opening t o

t he atnosphere 131 can be prevented. |In the upper part
pdnh &atcasde ah(el u st pitepesl iy ngl telrect tedye S hist in Eneld 142
for detecting the state in which the anmount of the ink

d'e"pdsm §8Rhleally e1pn RELHNBEN & hf gTRBAILT i1EK @wm seFaped
less (the state is referred t o as "no ink " are

T e R Eh Rt A8ebe i AR APR AR ulE <37+ %}  the

which ;i s calnﬁed by the state change fromthe state in
RSSO PR Sd%Bet ect i ng el ect r odes 141 and 142 are
imrersed in the ink t o the state in j ch any one, of

the deYe&ti %ux&@megvlihlrgﬁﬂeﬂéﬂ% Ao JlRtaisdns
in the ink, the state "no i nk"” can be detected. As

aghdwre ciory efiGg udtahl itstheninkhethvepordinggappgiram usf
one side (or the both sides) of the scanning direction

adfcolridd n@a kb idge phbs drieinRentdo Al w;ﬂlﬁlfiﬁ@m@@rr&ggiven.
system 71 (hereinbelow referred t o as "sub systent)

for My Nis3 diy A1 ANFL G8C AL bl 11H1FiTsaL %VHEnt 68 e NPBZLS

of the recording head 14 is arranged. 14 is a

S U R et 0 sk
JIE| MR 0. andrecover 1 ng, it L A 15, B
and the tube pump 220 is operated, so that the inside of the
most right (in the side of the recording region) cap which is
connected with the pump through the tube 219 is absorbed.
dther gears are not operated, since the one way crutch is
not connected.

When the motor 231 is rotated reversely, the one way
crutch 237 is connected and from the motor 231 to the cam
axis are rotated. The tube pump 220 ié rotated reversely,
however is not operated as the pump.

To the cam axis 221, the carriage lock cam 227, the
cap cams 222 A and 222 B, the wiper cam 224, the wiper
cleaner cam 228 and the cam for the home position sensor
241 are attached so that they are rotated as integrated

parts.

The carriage lock 215 is biased upwards (in the
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schematically showi ng the maintaining unit. The sub
system 71 conprises the cap menbers 72 A and 72 B for
wa@e appiopry2t he nozzl e surfaces of the recordi ng PERAR20A5007107
a and 14 b and the w per blade 73 for wping the
above- noted nozzle surfaces. Between the cap nenber 72

dife@Bfoh her W dREH P 'adBy 78, cdfipresseorespfiig (ot
bl anc-delivery is arranged. In the receiver for the

ilﬁ#}{ﬂﬁt‘j&i ii}ﬂeFqu.hMi g% dl $5flel IVREesh A ddigodR| 25T ed

ows t o the waste I1quid tank | ocated under the

receiver. Sknce at.the part, t I Nk |

mﬂé’lelsv‘_épé’%l??f f"ﬁea"ilafkd?gme"ggf~ 2&%‘% %%ég{igtgjﬁefov&%(?rn?o%rY
scraping off the solidified ink,is fitted.

cotagtad a1th fhencaRs Swéaﬁﬁkoﬁﬁ enGRET TSR Lork s 27
is used, the wper is effective for scraping off tge ‘
sol i diheecany el 2 ik and (1% B eaxd (tdve cap bgpdder 212 A move
bl anc-delivery. For the case where the solidified dye

up & A6 EH dtdswnivatr§s A pahef tapt cams A2 A sardhBi2¥y B.
unit having a cutter is installed. Both the scraping

uni t RRY R9pRr'W B h 8PVARFAS ANt dbaMiwardschytelie
for the pi gﬁ'ent I nk whi ch%re installed in the ingj et

rinter ( factured and sold by Ri coh Conpany Ltd.:
W?P%ec%%'ng:%%PSi O G707 or G 505) were effective also

on s bl T TR PR P BhSthe b,
d!u?ecutsi’?)%’ 0}:' hdee}?acl:xc':’yirxrlué %;'(?Pn %ggegv%%e%eggsghdcfsu lo% et%'%ted
toward the W‘iper by the wiper cleaner cam 218. While the
wiper 73 falls between the wiper cleaner 218 and the
receiver of the blanc-delivery, the ink attached to the wiper
73 is scraped off into the receiver for the blanc-delivery.

To the maintaining unit main body, a sensor (a photo
interrupter / not illustrated in FIGs. 14 and 15) is fixed and
the composition is so preset that when the cap is moved by
the home position cam to the lowest posi.tion, the HP lever
(not illustrated in FIGs. 14 and 15) is operated and the
sensor is opened, so that the sensor detects the home
positions of the motors (except the pump) (in other cases,
the HP lever is not operated and the sensor is always
closed.).

At the time the power source is applied, the cap is

moved upwards and downwards irrespective of the positions
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hardl y destroyed conventionally. Wen the dye ink and

t hepi gnent ink are used properly alternately, the
worRoos@domdeposit of the dye ink and the pignment PeRJIRA65/007107

be scraped off using the inkjet recordi ng apparatus

according t o the present invention. Next hereinbel ow,
ofthie &aﬁse@z A andF2Brafidathengs prito fbooy @TNe amid 212

71 in the inkjet recording apparatus according t o the

PIESENt thBVEUNtOBF tBPLAGR L SNEHhA! Bebi wn i n
B O e R et e

l ]
o dp Y pERErRdER. D ruchifhR I 39 deifetklene

the tube punp is operated, ,so that the.inside.of
hopgpe rRa%iltE?athzgﬁﬁ ¢hHE @{‘a’é“lﬁ I b e @R AR)
cap which is connected with the punp through the tube
npooe d s napsep peifie dr aprognirand 0 fbe Wpwest osdinge
the one way crutch is not connected. \Wen the notor
T2 dessfteo] dhedcaevierseliy, midve dréeghdyanduteft 281 ater
connected and fromthe notor 231t o the camaxis are

thet@d peiagthdetteles RHE tien| ehat edrrieves seltyurns to the
owever is not operated as the punp. To the cam axis

h
. t ' | bk
pRSLHigT BECAPRARE, P ARMHE Carrheal i D A e

o N SBTYh R PP A GG A e o

attac ed as eqgr

the operation, the series of the operation comprising the
rising of the cap (the carriage lock is almost simultaneously
performed), the falling of the cap (the carriage lock is
almost simultaneously performed), the opening of the home
position sensor, the rising of the wiper, the start of the
operation of the wiper cleaner (the wiper is pressed to the
receiver of the blanc-delivery), the falling of the wiper (the
wiper is scrubbed by the wiper cleaner) and the returning of
the wiper cleaner to the home position thereof, are
repeated.

The inkjet recording apparatus and inkjet recording
process according to the present invention can be applied to
various recording according to the inkjet recording system,
for example particularly preferably to the inkjet recording
printer, the facsimile apparatus, the copy apparatus and a

printer/facsimile/copier composite apparatus.
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parts. The carriage |lock 215 is biased upwards (in
thedirection of "l ocking") by a conpression spring

w@ pws/opiskustrated in FI Gs. 14 and 15). The carPCHEE2005/007107
| ock 215 noves upwards and downwards by the carriage
| ock arm 217 contacted with the cam surface of the

(takr Regeridock cam 227. 5 The caps 72 Aand 72 B and the
cap hol der 212 Anove upwards and downwards by the cap
cans A%2e AtbridlZ2eBordBE WyPie 1B Kjetete ¢iw@its spWaratus
downwards by the w per cam 228. The wi per cl eaner 218
: . . . he. i . .

aég%g',rn?%%%g e dr S & pdc'?es ScboPdPhEed kAR ﬁi‘eseng

fromthe wi per 73 and 1s Operated toward the

iftyREle B LR PRk o Ef iRt I € Rl VL,

.of the bl ang-.del.i very, tEe ink attached t o the w per '
iny oo aped HAPS FEBOF R ¢RI RS tootheRresent

blanc-delivery. 15 To the maintaining unit main body,
iavesridon ¢cenppwises Ancimggeformpd o1 lauseeardingn
FIGs. 14 and 15) is fixed and the conposition is so
medsein tdsitn gvibre rbeorcdin g siniowad ord inlpe t borkee paisteinoin
camt o the | owest position, the HP | ever (not
inMeystioated in FIGs. 14 and 15) is operated and the 20
sensor i s opened, so that the sensor detects the hone

PosL R P L SE ot B8RP B, RRS e
pe}rlomx?élrsly selected depending on the application. Examples
of the recording medium inclﬁde the normal paper, the
glossy paper, the specified paper, the cloth, the film and the
OHP sheet. These recording media may be used
individually or in combination.

The record has a high image quality and no spread of
the ink, is excellent in the aging stability and can be

preferably used in various applications, such as various

. materials in which letters are printed or images are

recorded. .

Hereinbelow, explanations are given with respect to
Examples according to the present invention, which should
not be construed as limiting the scope of the present
invention.

(Production Example 1)

- Producing of Dye Ink having High Viscosity by Increasing
68
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closed. ). At the tine the power source is applied,
the cap is 25 noved upwards and downwards irrespective
wo@toosie79posi ti onsof the caps 72 Aand 72B and tPET/gRR005/007107
hol ders 212 Aand 212 B (until the start of the noving,
the detection of the position is not perforned). After
Atpheuadpoha®e thaitmac tAggeithie honme position of the cap
(during the rising), the cap is noved in a specified

amounj 4andply g 441 olf ARSI, Pkt Bludl MR ThbSfingd Besolid
carriage is noved right and left and after the

cgﬁgghegﬁ dgt £5ts ng%dg%osﬁggf,i@; %ﬂgf Al agﬁiregwiﬁgﬁet

e position of the carriage

appe n.the notor is rotated re y t he
a5l (e lie bt B3t Shasf i sBH e (R 3 P b fpass
conprising the rising of the cap (the carriage Jock is
oﬁ%ﬁhﬁrﬁﬁﬂmmgdy%er%rhﬁopyﬂ,a%%effaamw@fc t he
cap (the carriage lock is al nost simultaneously
spefdotamt)(pol jexypabkptent déevetivepod).2i Inbyensass of a
the rising of the wiper, the start of the operation of

beheidbPRiagbHAEh i Bepti Pen d aivietsadus agee (relative
recei ver of the blanc-delivery), the falling of the

i of t i REr 1 c i : d
P50 HURE M of IV ADBEL O iy 6 chpBanion
i tion thereof r epeat

a rgmgeﬁn?jmior%g[or @%re i %"'&Tg@éée;&( ?ﬁ%?ﬁﬁﬁ%ﬁ? ﬂ%
rtelglell sgx?%ennlgx{:lq}/gnvtviagna&%gsggd %)Pillll ?gtltliuom hydroxide,
thereby producing the dye ink of Production Example 1.
(Production Example 2)

- Producing of Dye Ink having High Viscosity by Increasing
Amount of Wetting Agent -

44 % by mass of a C.I.Direct blue 199 (having a solid
content of 10.25 % by mass), 30.75 % by mass of 1,3
butanediol (1,3-BD), 10.25 % by mass of glycerin, 2 % by
mass of 2-ethyl-1,3-hexanediol, 2 % by ﬁass of a nonionic
surfactant (polyoxy alkylene derivative), 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungus agent (relative
to 100 % by mass of the mass of the dye ink composition)
and a proper amount of water were mixed and pH of the
resultant mixture was adjusted with lithium hydroxide,

thereby producing the dye ink of Production Example 2.

(Production Example 3)
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various recording according t o the inkjet recording

system for exanple particularly preferably t o the
WO pdosee792eCcording printer, the facsimle appar BCT/$P20041@®7107

copy apparatus and a printer/facsimle/copier

conposite apparatus. (I nk Record) The record recorded
- P ddiecinjoft Dyechi #i hg vappakklgls Vasdosiky dly Teceedisiog

process according t o the present invention is the ink
ALS6Ahd SFEGREEERG WA pe present 5 invention. The ink

recor ac?ordlng t ‘0 the present invention conprises

an i € f rehi. [ ' .

Fecor aing BRcERaDoT 4 T B EHlne (HaviRg apolid

recordin ' | S not restri and may bg.i ;0 .
combpap g 1025 B aeBartRIng bl 1 1Rp P Aek: Fhr- 1 L-tris

Exanpl es of the recording_nedi umincl ude the nor pal
(hrgepxymmetyybspyopages ,(%tMg)s pei0 &b pmprasst ol

cloth, the filmand the OHP sheet. These recording A
gheckwinmpg %ebysmd sisndf A -eddlyly 103 -hexgoelinds 2o %ys

The record has a high inage quality and no spread of
nid€s loFka i SnRoeeR) barfatbahbe prdiyesksbdbiyllehy dedicative),

be preferably used in various applications, such as

0 V& rd; 05 mts%rbplasggﬁzggbehia_%iﬁfé A8 sRILRE &Fh @'

i mages” are record Her el nbel ow, explanations are
a%it\{?fnur\{\éltlg a{ggﬁgc(tretlagive to 160 % by mass of the mass of
the dye ink composition) and a proper amount of water were
mixed and pH of the resultant mixture was adjusted with
lithium hydroxide, thereby producing the dye ink of
Preparation Example 3.

(Production Example 4)

- Producing of Dye Ink having High Viscosity by Increasing

. Amount of Wetting Agent -

44 % by mass of a C.I.Direct blue 199 (having a solid
content of 10.25 % by mass), 35.25 % byimass of triethylene
glycol (TEG), 11.75 % by mass of glycerin, 2 % by mass of
2-ethyl-1,3-hexanediol, 2 % by mass of a nonionic surfactant
(polyoxy alkylene derivative), 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungus agent (relative
to 100 % by mass of the mass of the dye ink composition)
and a proper amount of water were mixed and pH of the

resultant mixture was adjusted with lithium hydroxide,
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Exanpl es according t o the present invention, which

shoul d not be construed as limting the scope of the
w@e@seoo2i nventi on. (Production Exanple 1) 25 PCT/JP2005/007107

Produci ng of Dye Ink having H gh Viscosity by

I ncreasi ngAnount of Wetting Agent - 44 %y nmass of a

thketebd ﬁﬁﬁlu@iﬁ‘g 199 dyh@VhRIod Bl ddcEvh akagd pld 425
%y nass), 36 %y nmass of diethylene glycol (DEG, 12

- of [ RyV(GEY), 2 %y mass of
(gp‘%?ﬁg?ﬁ}&f%é%?ﬁéd:g& 2 %y mass of a nonionic
urfactant 0 al kyl.ene deri vative . 2<% h .
- Hiade iz e BrbolRabahing i BectSing ot dhasine
agent (relative t o 100 %y mass of the nmass of the
Agyeupikot dipbling érgeRhd a proper anount of water were
m xed and pH of the resultant mxture was adjusted .
with Hidt % by masowifde,Cthiseypthlotdidt (biseriag aj arlid
of Production Exanple 1. (Production Exanple 2) -

c&h08HEI 010101 2By% bknhewd NB 6iKhbyimessi b digthylene
I ncreasi ng Anount of Wetting Agent - 44 %y nass of a

' t1, bl ( ' a so}i of 10.25
B oL 2R Y BB ] B e Y s By,

oSG TR 4 g B TE5 i ortastant
(ot oy Ay RS Feri Tt v 600 % % By s Jr % Y0y MRS
benzisothiazoline antiseptic and anti-fungus agent, 0.03 %
by mass of a self-emulsifiable silicone anti-foaming agent
(manufactured and sold by Shin-Etsu Chemical Co., Ltd.;
trade name: KS 531) (relative to 100 % by mass of the mass
of the dye ink composition) and a proper amount of water
were mixed and pH of the resultant mixture was adjusted
with lithium hydroxide, thereby pro.ducing the dye ink of
Production Example 5.
(Production Example 6)
- Producing of Dye Ink having High Viscosity by Inc_reasing '
Amount of Wetting Agent -

44 % by mass of a C.I.Direct blue 199 (haﬁng a solid
content of 10.25 % by mass), 36.75 % by mass of
1,3-butanediol, 10.25 % by mass of glycerin, 2 % by mass of

2-ethyl-1,3-hexanediol, 2 % by mass of a nonionic surfactant

(polyoxy alkylene derivative), 0.2 % by mass of a
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benzi sot hi azol i ne antiseptic and anti-fungus agent
(relative t o 100 %y mass of the mass of the dye ink
w@oiosogisei on) and a proper anount of water werBCTiIBOGS/007107
and pH of the resultant m xture was adjusted with
['ithium hydroxi de, thereby producing the dye ink of

b En2ueth Ry diaBPhatds e p O ual hartiEanpus 3gent, 0.03 %
Produci ng of Dye Ink having H gh Viscosity by

bg}@%%%?% égpuﬂheoa \(éﬁlftde{}ﬂlﬁgeg ent4&n°4%f@&slﬁd and

rect ue 199 aving a solid content of 10.25

S‘iﬁ&%% %s)“ propa ?T@/ﬁ)’ll‘%g 5%%}%6 nadact fKM 72 F)

gl.ycerin ss of 2- %

(redadine to im o/‘h%? %?F%&fgﬁﬁg(m%ﬁz& émz‘ d
derlvatlve; 0.2 %y mass of ben2|soth|azollne

camtp sHtion) anid ammmmmg@gnagm of Mepber veere dnmed%g}d
mass of the nmass of the dye ink conposition) and a

pH oferh @resnil t ah tvatiet uwer wad welj ustd dpitioh tikdium
resultant m xture was adjusted with |ithium hydroxide,

hgﬂ%%nep fthB&CéBg PRl €¥in g h Oy enkr of IRon dixetipire
. (Proddction anpl e 4) Produci ng of Dye Ink

hav h Viscosity by In Ao f
EAYh I—gg y by creasing unt of Wetting
Kgaen?ﬁ 44 % by mass of a C.1 .Direct blue 199 (having

(ﬁrsa%%ﬂ %gtmg ejﬂ 25 %y rrass) 35.25 %y mass of

- Producing of Dye Ink having High Viscosity by Increasing
Amount of Wetting Agent -

44 % by mass of a C.I.Direct blue 199 (having a solid
content of 10.25 % by mass), 31.50 % by mass of 1.1.1-tris
(hydroxymethyl propane), 10.25 % by mass of glycerin, 2 %
by mass of 2;ethyl-1,3—hexanediol, 2 % by mass of a nonionic
surfactant (polyoxy alkylene derivative), 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungus agent, 0.03 %
by mass of a silicone anti-foaming agent. (manufactured and
sold by Shin-Etsu Chemical Co., Ltd.; trade name: KS 531)
(relative to 100 % by mass of the mass of the dye ink
composition) and a proper amount of water were mixed and
pH of the resultant mixture was adjusted with lithium
hydroxide, thereby producing the dye ink of Production
Example 7.

(Production Example 8)
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glycol (TEG, 11.75 %y nmass of glycerin, 2 %y nass

of 2-ethyl-1,3-hexanediol, 2 %y nmass of a nonionic
waosagant (pol yoxy al kyl ene derivative), 0.2PQbyP20eE®7107

of a benzi sot hiazoline antiseptic and anti-fungus

agent (relative t o 100 % by mass of the mass of the

- PY¥Q dtin ? ?blmk BaYiAgPHIpdr Vaseosityobywdhereueing
m xed and pH of the resultant m xture was adj usted

t hereby produci ng the dye ink
Aﬁq’&lgnltd&ctlgnwé%r%eg% (Productl on Exanpl e 53/ -
rodu e In Cog) .
(o ok e BF L& B Rgem ¥ 374 J Bhing gsolid
Dlrect qu 199 (havin content,. of. 1Q. 25
comenhed) L0585 I &9@5%&‘/ H5e80f SriggfiyTene
mass of gl yceri n 2 %y mass of ‘
eBratlhyl 0.2 B hdxamedsel of zlyogrims2 ¥ by masvmlc
surfactant (polyoxy al kylene derivative), 0.2 %y nass

20ftyhanzibekhnaddilolng ahthsepaiss ahd nnnuenmmgamrfactant
agent, 0.03 % by mass of a self-enulsifiable silicone

e tQired; Shi n- Et
Iy gR SRy art PROL SR, 0N s“é%‘s%*’f( felative t

it B A O o 10 S, o
A L B BB £ b0 AR e
(manufactured and sold by Shin-Etsu.Chemical Co., Ltd.;
trade name: KM 72 F) (relative to 100 % by mass of the
mass of the dye ink composition) and a proper amount of
water were mixed and pH of the resultant mixture was
adjusted with lithium hydroxide, thereby producing the dye
ink of Production Example 8.

Here, the relationship between the amounts of
various wetting agents in the cyan dye inks obtained in
Production Examples 1 to 4 and the viscosity of the cyan
dye inks is shown in FIG. 16. From the result shown in
FIG. 16, it is confirmed that the dye ink exhibiting
preferred propefties as the dye ink is the dye ink having a
viscosity of 5 mPa-s to 10 mPa-s and the corresponding total
amount of the wetting agent of 35 % by mass to 50 % by
mass. When the amount of the wetting agent is too large,

while the dye ink has a high viscosity, the show-through of .
73



10

15

20

25

(Production Exanple 6) - Producing of Dye Ink having

Hi gh Viscosity by Increasing Anount of Wetting Agent -
wa@200509792mss of a C.1 .Direct blue 199 (havi ngPEI/sRM0034007107

content of 10.25 % by mass), 30.75 % by nass of

1, 3-butanediol, 10.25 % by mass of glycerin, 2 % by
thZesd a¥e Zs FrRYudntiyhexaned.ol 02 thy othess hbral, when

(r)}gnl ?na c s}yrfgct ant “(pol yoxy al kyl ene derivative), 0.2
SS.0 [ ' ant d [ ;
e
anti - '
hehen] €8] VIFLSIET 0 50 ChPAdE e L o) TS e Tpd B
o 100 %y mass of the nmass of the dye ink conposition
lazg¢ mapkopes ndgatadiligadr were mxed and SE of the)
resul tant mxture was adjusted with |ithium hydroxide,
(Ptrioatedbi opr Ecuecpdet B dye i nk of Production Exanple 6.
(Production Exanple 7). - Producing of Dye Ink having
- P8R u\ifgosT Yy HYI I ai £0bh § FIAFRUWE s 06 s Mét biynbngeasing
44ngytn£€; of a CIl .Drect blue 199 (having a solid
ASL £t : }!(?)énrfass), 31.50 %y mass of
’clill.l.li-_torl S %@;é?ox nmet h%/l propane), 10.25 %y mass of
gl yceyi 0 nass - - nedj
Sy edd 5 B R St Eta s o JEXE A St dve).
eri vat , 0.20
1.25 % b}lr\glegtss onC{?yAg{i«i%ﬁfle% 102, 37.5 % by mass of

diethylene glycol, 12.5 % by mass of glycerin, 2 % by mass

of 2-ethyl-1,3-hexanediol, 2 % by mass of a nonionic

surfactant (R-(OCH2CH3),OH, wherein “R” represents a

group of CisHar- and “n” is an integer of 3), 0.2 % by mass of
a benzisothiazoline antiseptic and anti-fungus agent
(sodium sorbate) (relative to 100 % by mass of the mass of
the dye ink composition) and a proper amount of water were
mixed and pH of the resultant mixture was adjusted with
lithium hydroxide, thereby producing thve dye ink of
Production Example 9.
(Production Example 10)
- Producing of Dye Ink having High Viscosity by Increasing
Amount of Wetting Agent -

3.75 % by mass of a magenta dye 1 (azo magenta dye),
1.25 % by mass of C.'I.Acid Violet 102, 37.5 % by mass of

diethylene glycol, 12.5 % by mass of glycerin, 2 % by mass
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benzi sot hi azol i ne antiseptic and anti-fungus agent,
0.03 % by nmass of a silicone anti-foam ng agent
w@ pesodmet ured and sol d by Shin-Etsu Chem cal BoOI/JP2005/007107
Ltd.; trade name: KS 531) (relative t o 100 %y nass
of the mass of the dye ink conposition) and a proper

oRNRL YAt 1 VBRILEx MREE 1 B1 X80%aB¢ W offhe H@siddant
m xturé was adjusted with lithium hydroxide, thereby

Jgg?g%% g égéﬂgxoﬂ@g dg)z?ng@iowéfm E’I@”Plegrgsents a

r'o roduci ng of havi ng

xa ot K Tel- fhd B SEE LY ﬁ@&f%?ﬁﬁéf%%ﬁge‘ﬂ s of

content of . 10.25 %y nass 35. 25 Y%y, mass of
athenehye i zoling anﬂ)s‘?B%%ﬁ‘ndﬁé‘éﬂdff‘bpﬁHér pgens Yoy
mass of 2-ethyl -1, 3-hexanediol, 2 %y rmss of a
(swdiwm sosbatad Qn03(%obyom$ﬂ lof| &h e Marlisiani sdjcone?
%y mass of a benzi sothiazoline antiseptic and

adliifddingdg agent, (faddhfadturembamd sold by Nippon
self-emul sifiable silicone anti-foam ng agent

UdRod & 'b%ﬁ@uﬁ?ié’dbirﬁilenn@iﬁ@ Sreqi gal (@@mw@l to
; trade narme M72 F relative t o 100 %y mass of

ST gt S RSP B Ay amd o
P8 e LSt a0 Y0 LB Y B 0P L BCE o
mixture was adjusted with lithium hydroxide, thereby
producing the dye ink of Production Example 10.
(Production Example 11)

- Producing of Dye Ink having High Viscosity by Increasing
Amount of Wetting Agent -

44 % by mass of a C.I.Direct blue 199 (having a solid
content of 10.25 % by mass), 15 % by mass of diethylene
glycol, 5 % by mass of glycerin, 2 % by mass of
2-ethyl-1,3-hexanediol, 2 % by mass of a nonionic surfactant
(polyoxy alkylene derivative), 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungus agent (relative
to 100 % by mass of the mass of the dye ink composition)
and a proper amount of water were mixed and pH of the
resultant mixture was adjusted with lithium hydroxide,
thereby producing the dye ink of Production Example 11.

With respect to the dye inks obtained in Production
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Here, the relationship between the anmounts of various

wetting agents in the cyan dye inks obtained in
woe@dogdepn Exanples 1 to 4 and the viscosity PET/IFRS05/007107

cyan dye inks is shown in FIG 16. Fromthe result

shown in FIG 16, it is confirmed that the dye ink
Eﬁémplés ngteref epired tReopaidddsyasnthehdysuificd senlséon

dye 1 nk having a viscosity of 5 nPa- st o 10 nPa- s

ngg I@@Wéfm d19 ¢ 8 alh ATOMRSw ok gL A1 41}

ss t Aoy mass. Wien t he anount

of i n 80 too k
metho Zae%i ghﬁwgcegsqtt fﬁ’} \34}#39%5@}16 |§lmialge i

s.frequently caused. On the ot her hand when t he
Takbenk- of the wetti ng agent i s too small t he dye ink

has a | ow viscosity, so that the rendering of the dye
<Msasupemanfe ofap Hix| es i s destabilized. (Production

Exanpl e 9) - Producing of Dye Ink having Hi gh

Vi scofhleyntya d wee aesh ho fANHUMa o enforimngd Agein g -2 IS

%)y mass of a magenta dye 1 (azo magenta dye), 1.25

rn@ﬁ%lﬂjfacéﬂurea&'ﬂmd/éﬂlﬂt biro'zoa?ﬂeﬁapo@)Kﬁgyﬁ 0b.,
thyI ene gI yco 12.5 % by mass of glycerin, % by

S Qfo
gﬁ?ggsur act an? :E (W&)ﬁfmp‘m&% n "
gresents a & H2Y- and "n" is an int eger of
<§’f a?)uﬁe%?n C%S drizi sot hi azol i ne anti septic and

anti - fungus agen ) .
The measurement of the viscosity was performed

using a viscosity measuring apparatus (manufactured and
sold by Toki Sangyo Co., Ltd.; trade name: R 500 rotating
viscometer) at 25 °C. The measurement of the"Viscosity
was performed under the conditioh where a standard cone
(having a cone angle of 1°34’ and a outer diameter R of 24
mm) was used and the rotation rate was a proper rotation
rate in the range of from 40 rpm to 180 rpm.
<Measurement of Surface Tension> |

The measurement of the surface tension was
performed using a surface tension measuring apparatus
(manufactured and sold by Kyowa Interface Science Co.,
Ltd.; trade name: CBVP-Z) and a platinum plate at 25 °C as

a static surface tension.
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(sodium sorbate) (relative t o 100 %y mass of the
mass of the dye ink conposition) and a proper anount

wekoodasmel were mi xed and pH of the resultant nP&T/ur205/007107
was adjusted with |ithium hydroxide,
the dye ink of Production Exanple 9.

T&pdeml e 10) -

t hereb
(Produ

y produci ng
ction

. . Produci ng of Dye Ink having Hi gh
Vi scosity by Increasing Amount of Wetting Agent -

3.75

Y by TESS Of a nage
by mass of C | . Aci
di et hyl ene gl ycol j
massof 2-ethyl -1,

| Vio

2. SPiiﬁt jrass
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exanedl oI

azo nagenta d

5gCycerip
, 2 Y%y mass of

Sairface e%syonﬂas igosity

yel, L.25 W

(32%@)

Papa ogéﬂpiﬁ%%ﬁ&ﬁ
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tg 45?%5@5%
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of enai
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A2 |
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pon

Jni car Canpba

8.73mPa- sec
anv

by op R UE T

Sf’fé 80)

the dye |

(r S @ BYR /i ©

nk conposl tign

@.QJOZ@ PY- sec |

ProRREtBACEREnPle VR
P%@&ﬁ@ﬁoﬁrmuﬁum 6

(Productioen-Ex

er ypge n

i xe28 BHINpH Of

d \I\th |J'I'J'\|L|l

%%@mPa sec

dr A

of 2810eaN¢Hri on

DRDeoduct na oFf
LB Uuuvl Ul

UT UAT UC

oorero O Tl

ﬂ!&'% tagtitingR x¥insples? t

eas28dmN/m

8.82mPa- sec

Production Example 8

28.1mN/m

8.45mPa- sec

Production Example 9

30.0mN/m

9.00mPa-sec

29.0mN/m

9.0bmPa- sec

Production Example 10

27.8mN/m

Production Example 11 3.03mPa: sec

(Production Example 12)
- Producing of Dye Ink having High Viscosity by Increasing
Amount of Surfactant -

44 % by mass of a C.1.Direct blue.199 (having a solid
content of 10.25 % by mass), 15 % by mass of diethylene
glycol, 5 % by mass of glycerin, 2 % by mass of
2-ethyl-1,3-hexanediol, 9.2 % by mass of a nonionic
surfactant (polyoxy alkylene derivative), 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungus agent (relative
to 100 % by mass of the mass of the dye ink composition)

and a proper amount of water were mixed and pH of the
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Amount of Wetting Agent - 44 %y mass of a C. 1 .Direct

bl ue 199 (having a solid content of 10.25 %y nass),
wdazdmiw2nmass of di et hyl ene glycol, 5 %y nassPOI/JP2005/007107

glycerin, 2 %by mass of 2-ethyl-I, 3-hexanediol, 2 %y

mass of a nonionic surfactant (polyoxy al kyl ene

réenlyant wixt@re WaY aafeseddavbaniskidhhezeidisxide,
antiseptic and anti-fungus agent (relative t o 100 %

tRYr 8B SpPé dlilen BoeRe Ay HE 1dYE Pﬁgdﬁgwgﬂﬁ'o@kta%p?@cm

proper armunt or wat er were m xed an

es dj usted with |ithium hydroxide,
]’t3 a tk??mprrl %téil‘%él he )gye i nk of Production Exarrpl e

th res he .dye s .pbt ai ned
i’rabcﬁlv&ﬂ%ésip ﬁmeein% ﬁlaa'lilﬁ %wlil PSIEBHY }w&aﬁ%@g
surface tension were neasured according to the
Amppuai of Steefantiant met hods. The result of the

nmeasurenments is shown in Table 1. <Measurenent of rH>
The médsWr byentaod ofth V@ d . Parker neldi i 9Q (aaai-in‘@taesolid
(manuf actured and sold by Toa Denpa Kogyo Co. , Ltd.

c&ﬁaéﬁtmo BT8R VORELs VB %tb§%€ss<%ﬁ\ﬁlért?ﬂ§q@he0f

Vi scosity> The neasurement of the viscosity was

s Ect MR SR P SR BN |

-eﬁyl—qa}gghgzoa%era&loalt,iPP.Z % by mass of an anionic
surfactant (R1-O-(CH2CH20).CH2COOM, wherein “R'”
represents a group of CisHg7-, “M” represents a sodium atom
(Na) and “n” is an integer of 3), 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungus agept (relative
to 100 % by mass of the mass of the dye ink composition)
and a proper amount of water were mixed and pH of the
resultant mixture was adjusted with lithium hydroxide,
thereby producing the dye ink of Production Example 13.
(Production Example 14) |
- Producing of Dye Ink having High Viscosity by Increasing
Amount of Surfactant -

44 % by mass of a C.I.Direct blue 199 (having a solid
content of 10.25 % by mass), 15 % by mass of diethylene
glycol, 5 % by mass of glycerin, 2 % by mass of
2-ethyl-1,3-hexanediol, 9.2 % by mass of a nonionic

surfactant (polyoxy alkylene derivative), 0.2 % by mass of a
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visconeter) at 25 C. The neasurenent of the viscosity

was performed under the condition where a standard
w@omws/0¢91earvi ng a cone angle of 1 34" and a out ePCT/JP2005/007107

di aneter E of 24 mm) was used and the rotation rate

was a proper rotation rate in the range of from40 rpm
bén@ié@%f@i‘@liﬁ%aﬁlﬂ@@?ﬂic afn BwdtHctungnsy agenk)e).03 %

nmeasur enent of the surface tension was perfornmed using

bg lé{sfsag? d %’é@f—%ﬁ?@?ﬁ?b‘l% ARa6 AbUS EEBUALS ¥ e nt
nd sol Ltd d

by Kyowa Interface Science Co. |, ., trade

BYRRGA A0 A0 1Y RS, E iy iop ot
P chs Pty KASURZEdr St at 100,30y nfad¥ of thecmpss

.Direct blue 199 (having a solid content of 10.25 %y

- ofrdde) dypsindsycomadsition band &h® rgRaioR M Sudy 0 hagat &F

“glycerin, 2 %y mass of 2-ethyl-1, 3-hexanediol, 9.2
wiéne meisse dfared i efith esnefattant Hpoiyorywakkgtignsted
derivative), 0.2 %y mass of a benzi sot hi azoline

wathi BeRL uGn A0d 26k d & VDR eBGE Plrodrdiid th et d§ellik %oy
nmass of the mass of the dye ink conposition) and a

PRLSREL BN Al e g7 wer e mixed and pH of

heresu nt mxture was adjusted with [ithium
(Eigﬁﬁélggﬁgﬁ%rﬁme |o_{§)duc:| ng the dye ink of Production

- Producing of Dye Ink having High Viscosity by Increasing
Amount of Surfactant -

44 % by mass of a C.I.Direct blue 199 (having a solid
content of 10.25 % by mass), 15 % by mass of diethylene
glycol, 5 % by mass of glycerin, 2 % by mass of h
2-ethy1—1,3_-hexanediol, 11.2 % by mass of an anionic
surfactant (Rl-O-(‘CHchzo)nCH2COOM, wherein “R1”
represents a group of CizHar-, “M” represents a sodium atom
(Na) and “n” is an integer of 3), 0.2 % b& mass of a
benzisothiazoline antiseptic and anti-fungus agent, 0.03 %
by mass of a self-emulsifiable silicone anti-foaming agent
(manufactured and sold by Shin-Etsu Chemical Co., Ltd.;
trade name: KS 5381) (relative to 100 % by mass of the mass
of the dye ink composition) and a proper amount of water
were mixed and pH of the resultant mixture was adjusted

with lithium hydroxide, thereby producing the dye ink of
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(Production Exanple 13) - Producing of Dye |Ink having

Hi gh Viscosity by Increasing 5 Arount of Surfactant -
wa@200509792mss of a C.1 .Direct blue 199 (havi ngPEI/sRM0034007107

content of 10.25 %y mass), 15 % by nass of diethyl ene

glycol, 5 % by mass of glycerin, 2 %y mass of
Pzodtdvtlioh, Eﬂm?l@digl., 11.2 %y nmass of an anionic i

o surfactant (11 1-0-(CH 2CH20 1 CH2COOM wherein Ri

(151’58&%%?@@@{%'&,?52%81@"C13H27-, "M represents a

sodi um at om Is an integer of 3), 0.2 % by
ss.of.a b | sothiazal i.ne ant | 1] t, -
- P bR S T 165 inte AL PRI J e
dye i nk gopposition) 15 and a proper anount of water
AXRPEDH Qgﬁgﬁ&ﬁ#%% “the resultant mnixture was
adjusted with [ithium hydroxide, thereby producing the
5 dye i 4K & by odass icdha EkahBligers. blye oleéj%t(ihcﬂm%ﬁps@hd

14) - Producing of Dye Ink having Hi gh Viscosity by

cbnceaasong 20 5A0 bRt nod s SUrf Ackaby makk Wiydieddylehe
C.l .Drect blue 199 (having a solid content of 10.25

AP RSP Al a5 o
2-ethyl-1,3-hexanediol, 2 % by mass of a nonionic surfactant
(polyoxy alkylene derivative), 0.2 % by mass of a

10 Dbenzisothiazoline antiseptic and anti-fungus agent (relative
to 100 % by mass of the mass of the dye ink composition)
and a proper amount of water were mixed and pH of the
resultant mixture was adjusted with lithium hydroxide,
thereby producing the dye ink of Production Example 16.

15 With respect to the dye inks obtained in Production
Examples 12 to 16, pH, the viscosity and the surface tension
were measured according to the following measuring
methods. The result of the measurements is shown in
Table 2.

20 <Measurement of pH>

The measurement of pH was performed using a pH
meter (manufactured and sold by Toa Denpa Kogyo Co.,
Ltd.; trade name: METER MODEL HM3A) at 23 °C.
<Measurement of Viscosity>

25 The measurement of the viscosity was performed
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2-ethyl -1, 3-hexanediol, 9.2 %y mass of a nonionic 25
surfactant (pol yoxy al kylene derivative), 0.2 %y nass
w@tooalogT92i sot hi azol i ne anti septic and anti - f unRCEJP2005/007107
agent, 0.03 % by mass of a self-enmulsifiable silicone
anti-foam ng agent (manufactured and sold by Shin-Etsu
uGhep gatisCositytideastdag appairadiM M afndhativedtand

100 %y mass of the nass of the dye ink conposition)
s8¢ 7 M ABER AHBHHICOf, DRAET t¥Rde Ahxes: REopHretathes

res ant m xture was ‘adjusted with Iithium hydroxide,

R g e
Hi |
av%’éf%tfg:qg] g’% t}i?l% rtig% YQ’%% élc:?t%}l&grfgﬁone

(having a soli d content of, 10.25 % ﬁy
5 (hagingfadiane@ngke gfytbi4’ andpy %ggrdflagpyé@ri o024
%y mass of 2-ethyl -1, 3-hexanediol, 11.2 %y nass of
@i Jawiagniis eduahak thet mt?atlo@ @'@H:-EGMZ@) ageQoer|rotation
wherein "R1" represents a group of C13H27-, "M
rh%@ﬁ@ﬁ%ﬁfesréng@dbﬂlfr@hﬁmd Ng)m a9d 18@ rpgnan integer of
3), 2 %y mass of a benzi sot hiazoline antiseptic and

F:'Fasfuli%gﬂé Sulan:% ehyiggss of a

emil st e silicone anti-foam ng agent
‘L?E‘.”“; i Sﬂéégﬁi‘#@;ﬁ%‘és@%fﬁ?r%ﬁf?@%%@%wffﬁ@ rass
10 p%frfy;gle S1’18s1ng a surface tension measuring apparatus
(manufactured and sold by Kyowa Interface Science Co.,
Ltd.; trade name: CBVP-Z) and a platinum plate at 25 °C as

a static surface tension.

Table 2

Surface Tension| Viscosity

pH (25 °C) 25°C)

Production Example 12| 10.3 28.0mN/m |8.18mPa-sec

Production Example 13| 10.2 28.0mN/m  |7.77mPa:sec

Production Example 14| 10.2 28.2mN/m  [8.19mPa:sec

Production Example 15| 10.1 28.0mN/m {7.82mPa-sec

Production Example 16| 10.5 27.8mN/m  (3.03mPa-sec

15

Here, the relationship between the amount of the
nonionic surfactant used in Production Example 12 and the

viscosity of the dye ink produced in Production Example 12
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of the dye ink conposition) and a proper anount of
wat er were m xed and pH of the resultant m xture was
wa@adjasemai wi th [ithium hydroxi de, thereby prodeCi/mpooi®7107
dye i nk of Production Exanple 15. (Production Exanple
16) - Producing of Dye Ink having H gh Viscosity by
it news g Pb@unt7 efn Sl ackdationsMigibe ttmssnotha C. |
.Direct blue 199 (having a solid content of 10.25 % by

a'ﬁ§§)nt ép t%’ebéinﬁaﬁic quﬁfﬁt@)ﬁ@ﬁ%e@ﬂ YEWro@ud@yoRBSS
of glycerin, 2 %y mass of 2- et hy -1, 3- hexanedi ol , 2

é@ se.slf%f aﬁgngﬂ OJ‘f&oss‘iE enz Soﬁ%é@d‘dé@&%n

tive) nass I ne

4}2& A LD a@ﬁ%&'ﬁ%nél%.et Fomarhcs

proper armunt of water were m xed_and pH of the
resgd e Wi i@ Jf EGRast hdnd ted, U i qqnwmﬁw&r%&%en
t hereby producing the dye ink of Production Exanple

the. aiehntespebe sunfadmmtyesihiké ptrmasedor more, the
Production Exanples 12 t o 16, pH, the viscosity and

38804 ke HRISHAR YRSV TRARMEIDESCHIANG o MdE  In

ow ng ‘neasuring nethods. The result of

%ﬁﬁaﬁﬁﬁgr%ﬁt\ﬁ‘é BySP L A Sin @ Rh@ 3m sHYBRSHF %H%nﬁuﬁ?fa@ﬂ?nt

neasur enent” of pH was perforned using a
the viscosity of the produced dye ink is rendered high, when

the viscosity is more than 5 mPa-s or more (the amount of
the surfactant is 7 % by mass or more), there is such an
advantage that even if the image density in the surface of
the paper is high, the show-through of the image does not
become large.

For example, in the cases where the printing is
performed by fixing the drop amount at about 15 pL per one
drop of the ink, the image density in the plain paper
becomes higher accompanying with increasing the amount of
the surfactant and the viscosity of the dye ink as follows.
The amount of the surfactant (the viscosity of the dye ink)
was increased in such an order as in Production Example 16
(the image density was 1.23), in Production Example 13 (the
image density was 1.27) and in Production Example 12 (the
image density was 1.3). The show-through of the image

was 0.08 in each of the above-noted three Production
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meter (manufactured and sold by Toa Denpa Kogyo Co.
Ltd.; trade nanme: METER MODEL HMVBA) at 23 C
wokmasemenent of Viscosity> The measur enent of P€h@P2005/007107
vi scosity was perfornmedusing a viscosity neasuring
apparatus (manufactured and sold by Toki Sangyo Co.,
Ekhtn plés adeWnahese D SO0 tbotlaé iingagesguatiiar,) tlae REplter
The nmeasurement of the viscosity was perforned under
tﬂé‘%i%ggiffl' 1 e E & i akands 4 e68B9 {I@\aifs & oFoflee

anglde and “a outér dianeter R of 24 mm) was
u and_th Lon r r t ] J1.a
f%a?%enrmng?%&?é%s?ntzeo@égm%?%ic%s@‘??ﬁngé%é’%sﬁ?%&sn?ged
. of Suyrface, Tensjqgn> The neasuyrenent of .the surface
i AT BHD AL AT HET B HIEniRE RAVF B8R (M g scOsTty
measuring apparatus (manufactured and sold by Kyo '
whichr in@esBuiibar vigosity do; thphqd hhﬁemgm\ﬁmtangﬁdihae
platinumplate at 25 C as a static surface tension.
piabtin @ uddng thhepighatitoiski pndet e ediy € o Japmonte Wy
t he noni onic surfactant used in Production Exanple 12

aBd o6y e6aSbt Yp &Ffdiifedy @it Rlouty 80beem .
Production Exanple 12is shown in FIG 17 and the

rel at imgnshj h h LOQi

surfag‘ %ﬁinﬁaé%%rt dﬁc%géig%gl eﬁ%gﬂgnﬂlcﬁ}gr

Vi Scosi of .t he. dye ink duced i N
spsatmehysS AR ereE LATAAEE ik rREfELE"
(manufactured and sold by X-Rite, Corporation, U.S.A.).

Thus, by rendering the viscosity of both the pigment ink
and the dye ink high, the printing using the pigment ink
and the dye ink properly alternately can be stably
performed and both such a pigment ink and such a dye ink
are advantageous with respect to the formed image.
(Experiment)

- Preparing of Dye Ink having High Viscosity by
Incorporating Arginic Acid in Ink Composition -

44 % by mass of a cyan dye C.I.Direct blue 199
(having a solid content of 10.25 % by mass), 15 % by mass of
1,3-butanediol, 5 % by mass of glycerin, 2 % by mass of
2-ethyl-1,3-hexanediol and 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungus agent (relative
to 100 % by mass of the mass of the dye ink composition)

were mixed, thereby preparing the basic ink composition for
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result shown in FIGs. 17 and 18, it is confirned that

when the anount of the surfactant is 7 %y mass or
woreoos/09ke produced dye ink has the viscosity pET/HP200%007107

s or nore. In the case where by increasing the anmount

of the surfactant, the viscosity of the produced dye

th@kekpewﬂﬁe&w@fhdm@,vigfeesiw]%o\ﬂt&@@isﬂﬂ%/. | Fimte ith@Re
5 mPa- s or nore (the anount” of the surfactant is 7

0 ] . there i a d I&Sa%%% 0
bé\%ﬁ [ tc%cram rrgg%am e’ngi?)yb?n&t%’s%r?atéz 0 théggfaé)erﬁ by
I s_hi t he show-t hrou f _the iLpage does not one
m 58t gy el 2o 1T thee 48 MBS BRCELTH olnER S
per f or by fixing the drop anobunt at about 15 pL per
3RS d}fgebﬂefgrt'ﬁénk]w,omaesmﬁ@ Wers rospactheely ai n

paper becones hi gher acconpanying with increasing the -
inrouporetedhd hmndlac ohtaiaid g threestymses wlokhehe dye
ink as follows. The anmount of the surfactant (the

exipeadsié it al ihhecdyep o ithonafor tblecagpedrith enthfaghe
order as in Production Exanple 16 (the inage density

v\i.\@(@os]-ité%;oniti‘oﬁ'i?l Ict NoEx EXPRIRL £cH DA LRE %H@%-é’ﬁf‘éiﬂé(d

was 1. and in Production Exanple 12 (the i nmage

tg?gé' «I,I }ynp X‘@S%flié g}le t %%Sgﬁﬂﬁ%‘ffttatﬁ ;%P@ hhcrogiel ptotﬁti (ﬂ?,g S Y°g y

eac above-no
Product j onExanpl es. Wjh respect t the i.mage
mAST Dy’ PWeTHEhEnY ik %10 IASY O & REPAFETF aurfagsant
| esser the cause of the feathering. Needless t o say,
(Rpheexy elly pasderinativei dgelative to 100 % by mass of

the mass of the dye ink composition) were respectively
incorporated, thereby obtaining nine types of the
experimental ink composition for the experiment of the
viscosity controlling. With respect to six types among the
obtained nine types of the experimental ink composition,
the viscosity was measured. The result of the
measurement is shown in FIG. 19.

The used alginic acid is an alginic acid having the
ratio D-mannuronic acid / L-glucuronic acid of about 0.47
and having an extremely low viscosity (i.e., 5.0 mPa-s
measured as the viscosity of a neutralized 10 % by mass
aqueous solution of the alginic acid at 20 °C)

Since when the amount of the alginic acid is more
than 4 % by mass, the amount of particles having a large

diameter is increased, so that the filtration rate of the
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in conmbination wth the dye ink having a high

viscosity which is a simlar viscosity t o that of the
w@R@soeo2i nk, the printing using the pignent iPKI/ardos/007107

the dye ink properly alternately can be performed

wi t hout problem The imge density was neasured using
pRodalced dpecinkpiwolowders, iinetanoutrit bfithg tfginic acid

reflection (manufactured and sol d by X-Rite,

sC?r@%iaEb‘Pﬁ 4 Y% PP hasEhes 1eRY. r ePeem thd Resvil § &1sdwn
both the pigment ink and the dye ink high, the

[ u
lgrﬂ‘%r ﬁ%a ggnca?t lphgé;% F’gamc“??g%{?rle and bot h
S ETER W B A IS B TS iRy
Preparl ng of Dye I nk having H gh Viscosity by
arid rpdrAh oy Angissi €0 A Vel biyh RS §|1@P8h°n1914 %oy

mass of a cyan dye C.1 .Direct blue 199 (having a
sﬁ@fadta:mtltmnthefdi@ ﬁﬁkfkﬂwnpaswl,omﬁth@ yragsllofhavmg a
1, 3-butanediol, 5 %y mass of glycerin, 2 %y nass of

V%é@&ﬁ*éftﬁl 5 P%ngﬂoohoaﬁ{jpg £ c%@%é@%%d@fcé& By using

enzi's I ne antiseptic and anti-fungus agent

tﬁ%@k%ig’ﬁonss%]sfi‘?y" z g’?ﬁéhereb i8S AsibpetHye ink

conposi were’ m preparing the basic

B FETERRLY BB PE B RL Y bR GARLRE
p(ﬁ)xl)eﬁ?fsaltero{gé) elrsrraggnaﬂe stablsyperformed with a rare
omission of ink delivery due to a nozzle trouble.
Particularly when a viscosity enhancing agent, such as an
alginic acid is incorporated in the dye ink composition, a
high image quality having a high image density, a rare
show-through and a rare feathering.

In FIG. 19, examples of the dye inks produced using a
cyan dye (C.I. D Blue 199) are shown; however the result of
the measurements measured with respe(;t to the dye inks
produced using a magenta dye or a yellow dye was similar
to that measured with respect to the above-noted dye inks.
(Production Example 17)

- Producing of Dye Ink having High Viscosity by
Incorporating Arginic Acid in Ink Composition -

44 % by mass of a cyan dye C.I.Direct blue 199

(having a solid content of 10.25 % by mass), 15 % by mass of
85
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mass of an alginic acid (relative t o 100 %y nass of
the nass of the dye ink conposition) were respectively
w®200609m9p0r at ed, thereby obtaining three typespPolf/JR20e5/007107
experimental ink conposition for the experiment of the
viscosity controlling. Next, in each of the
1 BNPNE0PE @i d1E S tBTIeP th¥ReSoPlzlybertxper Pambit ahabBlof

conmposition, 2 %y mass, 5 %y mass and 8 Y%y mass of
L 1_Qns e i@t ah 4% (PO akkysene
zieeeriﬁaa?r%eslégég%a 1i%\?ea}tldoo' O/%%énrrlgss of the mass of

the.dye ink .conposition). were r est ] yvel 0
bERER AR DB B ARAhg DI p EfsLagenty 2 % by
experinmental .ink conpositi for the gxperinment, of the
masfceEiay alginisl a¢ .G\ﬁt(%qﬂéé’ﬁééF ?F&pgif’illpw&s
anong the 15 obtained nine types of the experinmental
sunfacempb$pol paxyt atkylewesiesiviedd vesdselagivade 100 %
result of the neasurenent is shown in FIG 19. The
bySRG 3 6f Ahe achdsicf theadge indk aomdpbaiiiom )t had atio
mannuroni ¢ acid / L-glucuronic acid of about 0.47 20

p?@ﬁgpaé’. B0 P4 W dreWnixRaPSidd pH. 6f the PesPBtant

asured as the viscosity of a neutralized 10 % by
nmass _aqueous | ytion . e .al gin td.a
mﬁggw&s A Rts i gk 1itEi el My Ar8R Befuneeby

y.mass, the amunt, Qf particl havi | arge 5
PapdREiBe the; ?e‘gg%d’,f EBOBH l?ﬂ:ﬁfiﬁnﬂpg%]gﬁ rate of
t heproduced dye ink i's |owered, the amount of the
(BrgdnictiemiBxample 18)
- Producing of Dye Ink having High Viscosity by

Incorporating Arginic Acid in Ink Composition -

44 % by mass of a cyan dye C.I.Direct blue 199

(having a solid content of 10.25 % by mass), 15 % by mass of

1,3-butanediol, 5 % by mass of glycerin, 2 % by mass of
2-ethyl-1,3-hexanediol, 0.2 % by mass of a benzisothiazoline
antiseptic and anti-fungus agent, 2 % by mass of an alginic
acid, 6.5 % by mass of a nonionic surfaci;ant (polyoxy
alkylene derivative), 0.03 % by mass of a self-emulsifiable
silicone anti-foaming agent (manufactured and sold by
Shin-Etsu Chemical Co., Ltd.; trade name: KS 531) (relative
to 100 % by mass of the mass of the dye ink composition)
and a proper amount of water were mixed and pH of the
resultant mixture was adjusted with lithium hydroxide,

thereby producing the dye ink of Production Example 18.
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Is preferably 4 %y mass or |ess. Fromthe result
shown in FIG 19, it i s confirnmed that by
WO p@siopmeat i ng a conbi nation of 2 %y nmass t oPAT/HRP05/007107
mass of the alginic acid and 2 %y nmass t o 8 %y nass
of the nonionic surfactant in the dye ink conposition,

(BPSdd¥eid N Raui Pk a9y scosity of 5 nPa s t o 10 nPa-
s can be produced. By using these high-viscosity dye

%%l%ﬁl%?“fnb gIﬂﬁl Hgvﬁpg Elg%lh \V1%%9§§£ yye ink and

A |b|sco t%/ pi grren properly dltérnately

an be stably, perf.or r-ar on of ink

IIH%?YQ%F# ftlp%”hl %ﬁfi ?%@Oﬁﬁgﬁlﬁé?arl y when a
viscosity enhancing agent such i d
i ncorﬂaéreﬁba mpshel @ enak %(ﬁqﬁﬁi ﬁlsﬁc ﬁ?%f)ma'gz
guality having a high i mage density, arare

(lshoin gha cwdhd arach tentaod 1822561 by massg; &5 26 by mass of

exanpl es of the dye inks produced using a cyan dye

1(HEHutdh BHU61, 199 Bbyemidmywf digwevrdn, thés rigguhnssefof he
nmeasurenents neasured with respect t o the dye inks

ZDéﬂg?' £.9d3URERA A dRACTU 2 WY HPmAsY I Qb & eiy@Ehiazoline
simfar’t o that nmeasured with respect t o the

Bgove Ot e fdjé%tlrﬁﬁnﬁg\?{%ggﬁtt r & ts)s/Q@f an alginic
R B B e S oAy e
derivative) (relative to 100 % by mass of the mass of the dye
ink composition) and a proper amount of water were mixed
and pH of the resultant mixture was adjusted with lithium
hydroxide, thereby producing the dye ink of Production
Example 19.

With respect to the dye inks obtained in Production
Examples 17 to 19, pH, the viscosity and the surface tension
were measured according to the following measuring
methods. The result of the measuremeﬁts is shown in
Table 3.
<Measurement of pH>

The measurement of pH was performed using a pH
meter (manufactured and sold by Toa Denpa Kogyo Co.,
Ltd.; trade name: METER MODEL HM3A) at 23 °C.
<Measurement of Viscosity>

The measurement of the viscosity was performed
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(having a solid content of 10.25 %y mass), 15 %by

mass of 1, 3-butanediol, 5 %y mass of glycerin, 2 %y
worews/09f922- et hyl -1, 3- hexanedi ol and 0.2 % by nRCSEHIRM03007107

benzi sot hi azol i ne antiseptic and anti-fungus agent, 2

%y mass of an alginic acid, 6.5 %y mass of a

u §P0E M iva sEUE{ BE dBh s (PPh yOx ¥ palriethen émdet t fat twedd and
(refative t o 100 % by mass of the mass of the dye ink

s&lmgr;il{gi n%g :ﬁ?@dﬁpﬁﬁfd?"ﬂﬁﬂe G a MA:CR BB0Cr &t X6 g

and t sultant mXture was adjusted with

Jithium hydroxide, thareb ' s 3
VISP B ool G- 171 AePPLRERT S Bk 8l ¥boRey
Produci ,ng of Dye_Ink _havi ng .H gh Viscosity b
Wiagc Begoe BEi el U dehitheacp g difl § AW BSTS08 %/“rao%d?rw%ﬁ
mass of a cyan dye C.1 .Direct blue 199 (having _a ‘
(lsavinig coreoare asfgleoofs B/ amdsy outengliapaetepR of 24
1, 3-butanediol, 5 %y nmass of glycerin, 2 %y nmass of
mdndtdnk- s ddhexdnelle alot dtidn¥byteasasod proper rotation
benzi sot hi azol i ne antiseptic and anti-fungus agent, 2

r Y iMBEReFfaRBe OPh M 20 dpnb.te ¥BY FPE6. Of a
noni oni ¢ surfactant (polyoxy al kyl ene derivative),

<§%$$§}0{%¥)H§Bﬁ§ OCF Sa Slcg'?g}ﬂS?bﬁbab' e silicone

am ng agent” (nmanutfactured and sold by Shin-Etsu
Chemgal Co., Ltd.; tra ame: KS 531) (relativet o
T00 oAfip measbremehhaterBR Toelahe tthe bBuRels T on)
and a proper, anount of water were m xed, and pH of  the
performed using a surface tension measuring apparatus
(manufactured and sold by Kyowa Interface Science Co.,

Ltd.; trade name: CBVP-Z) and a platinum plate at 25 °C as

a static surface tension.

Table 3
Surface Tension Viscosity
pH (25 °C) (25 °C)
| Production Example 17| 10.1 28.9mN/m 6.8mPa-sec .
Production Example 18| 10.2 28.2mN/m 6.8mPa-sec
Production Example 19| 10.1 29.8mN/m . 4.1mPa-sec

(Preparation Example 1)
- Preparing of Polymer Fine Particles Dispersion
Comprising Copper Phthalocyanine Pigment -

According to a preparing method of the preparation

example 3 disclosed in JP-A No. 2001-139849, a blue
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resultant m xture was adjusted with |ithium hydroxide,
t hereby producing the dye ink of Production Exanple
wagwos@mduct i on Exanpl e 19) - Producing of DyePCTrkP2005/007107
havi ng Hi gh Viscosity by Incorporating Arginic Acid in
I nk Conposition - 44 %y mass of a cyan dye C. |
pogﬂ;)%fit fim&gé&Qchﬂiﬁger§@i\da&opfephr@fd-10- 25 Yoy
neass), 15 %y mass of 1, 3-butanediol, 5 %y nass of

gl yceri 9 - lgs b i@ di i

oy ?ig%@ 5P IRE Oy gt ied S BERPEAICR difpérsion,
anti-funqus_agent, 2 9 ss_of, .an Aal=goni id

56y B oR AP RGN BAT L Riarte BPsR) S ftf gsdured
derivative), rel,atig,e t g 100 %y mass. of the nass of

wgieg ¢y @ 4 THLcbomasi 1t bAIEOR TR AR oF A AT er
were m xed and pH of the resultant m xture was :

(majnusfet uwied and Mald hydNakkdso CRer &yl ptsade RgeRe
dye i nk of Production Exanple 19. Wth respect t o the

MAY@ ok fK 8k OUTRRA ech d rfoRrod 4ot bend Examml es 17 t o 19,
the viscosity and the surface tension were

pH,
ed+psRoRdhREple @) he fol | owi ng neasuring
g?ﬁggs The resul? of )t he measurenments is shown in

- ks RGN 1R e B
C-(r)%?plt')fgi%g |%9&1%tg%f'l’quinatcridone Pigment -

A reddish-purple polymer fine particles dispersion
was prepared in substantially the same manner as in
preparation example 1, except that the copper
phthalocyanine pigment was changed to the Pigment Red
122.

With respect to the prépared fine particles dispersioﬁ,

the volume average particle diameter (D50%) was measured

using a particle size distribution measuring apparatus

_ (manufactured and sold by Nikkiso Co., Litd.; trade name:

Microtrack UPA) and found to be 127 nm.
(Preparation Example 3)
- Preparing of Polymer Fine Particles Dispersion
Comprising Monoazo Yellow Pigment -

A reddish-purple polymer fine particles dispersion
was prepared in substantially the same manner as in

preparation example 1, except that the copper
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Ltd.; trade nane: METER MODEL HMBA) at 23 C
<Measurenent of Viscosity> The neasurenent of the
WO @S0y was performedusi ng a viscosity neasPCT/mRR005/007107
apparatus (manuf actured and sold by Toki Sangyo Co.,
Ltd.; trade nanme: R 500 rotating visconeter) at 25 C
pﬁlﬂaaqeayu&ﬁwplgfnéﬁe WhBCisah gedaso pdrd Aigadenndéellow
the condition where a standard cone (having a cone
7gngl e of 134" and a outer dianmeter R of 24 nm) was
used and the rotation rate was a proper rotation rate

int .ran r .
of saERauRtrbiS e ﬂ%%%%?%%ﬁﬂﬁ"?ﬁfﬁims 0 raggersion,
ensi on was perfornmed u a surfa
theasoimg apsxeang s eamet aip ABR Bjaqasasured
Interface Science Co., Ltd.; trade nane: CBVP-Z) and a
uglingi aupaptizle sa;tzezdl@tlabvetlgnam%a%ﬁﬂ%eaw%%ﬁs
Table 3 (Preparation Exanple 1) - Preparing of Polyner
(dni aveu Bac t i cé & sa i spelrds bynNG&rkisios Crog, Caphertrade name:
Pht hal ocyani ne Pignent - According t o a preparing

MELR Agrﬁﬁafﬁhhﬁ?ﬂ sxdwlrg Andi scl osed in JP-A
No. 2001 1398 a bl uepolyner fine particles

(?!,@g,%fr%{ Qnmﬁgzag%@@@rﬂj Wth respect t o the prepared

par rcle persion, the volunme average particle
anet e D50%.
dlgrepar{né ofolﬂélnve\z’aﬁaﬁ?glues fl)wpersmn Comprising Carbon

Black Subjected to Diazo Compound Treatment -

100 g of a carbon black having a surface area of 230
m2/g and a DBP oil absorption of 70 mL/100 g and 34 g of
p-amino-N-benzoic acid were mixed and dispersed in 750 g
of water and to the resultant dispersion, 16 g of nitric acid
were dropped, followed by stirring the dispersion at 70 °C.
After 5 minutes, to the dispersion, a solution in which 11 g
of sodium nitrite was dissolved in 50 g of water was added
and the dispersion was stirred for 1 houp, thereby obtaining
a slurry. The obtained slurry was subjected to the
treatmenf;s, such as a ten-times diluting treatment, a
centrifuging treatment for removing bulky particles from
the slurry, a pH adjusting treatment using diethanol amine
for adjusting pH of the slurry to 8 to 9 and a desalting and
condensation treatment using an ultrafiltration membrane,

thereby obtaining a carbon black dispersion having a
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using a particle size distribution nmeasuring apparat us
(manuf actured and sold by N kkiso Co. , Ltd. ; trade
woa0ms/09kcr ot rack UPA) and found t o be 93 nm PCT/JP2005/007107
(Preparation Exanple 2) - Preparing of Polymer Fine
Particles D spersion Conprising D nethyl qui nacri done
dgﬁf@ii‘ﬁ conde@ddb s -394 Rlred R & BBt afinee pairbioal d3ack
Ispersion was prepared in substantially the sanme

dg%gglgérlo tvt Rs 5 BRATAE 1] o %anbﬁyﬂroﬁ?ﬁgﬁte fl']@értﬂ@wng a

ocyanlne p|g nt- was chanhged

Pi

pg'a?{“"%% eE - épma“isherﬁ 5%%35r9né2€%§?%§§ .cﬁfe&%
i anmet i i
ABBEFHIAR 18D FRANGHING, BSBaRRISS mant act ur o and

sold by Ni kkiso Co., Ltd. trade name: M crotrack UPA)
and fWubhl tespdrt igﬁlmmpl(w@padaﬁlmp@réml@ ghispersion,
Preparing of Polynmer Fine Particles D spersion

t e Mps I einng aMeragzo p¥alti ole digmeater (B5@EHdi whspmedsured
pol ynmer fine particles dispersion was prepared in

ug)ll('gglp?rﬁéﬁlggé{)i?efﬁgft{%gnaﬁléé‘s@f'ﬁﬂ’graﬁibpﬁﬁ?ratus
) pper pht hal ocyani ne
(Prllagxlnﬁflac’é’@fe&ha%?gesdoltd %yt N%HT%I%E@%.Y%H&W tihde name:
Microtrack UPA) and found to be 99 nm.

Next, using the polymer fine particles dispersions
and the carbon black dispersion prepared in Preparation
Eiamples 1 to 4, the pigment inks were produced as follows.
(Production Example 20)

- Pigment Ink Set -
<Production of Cyan Ink>

10.0 % by mass (as a solid amount) of a polymer fine
particles dispersion comprising a phthalocyanine pigment
(prepared in Preparation Example 1), 22 % by mass of
1,3-butanediol, 9.0 % by mass of glycerol, 2.2 % by mass of a
nonionic surfactant (polyoxy alkylene derivative), 1.8 % By
mass of 2-ethyl-1,3-hexanediol, 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungﬁs agent, 0.1 % by
mass of a silicone anti-foaming agent (relative to 100 % by

mass of the mass of the pigment ink composition) and a

proper amount of an ion-exchanged water were mixed and
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Wth respect to the prepared fine particles
di spersion, the volune average particle dianeter
wQ@ DB8M792ms neasured 5 using a particle size PCT/JP2005/007107
di stribution measuring apparatus (manufactured and
sold by Ni kkiso Co. , Ltd. ; trade nane: M crotrack

stife dansth d @HRdr &s@1en f Gn R u L ErwRsr @lbpectod el thd) -

Preparing of Fine Particles D spersion Conprising
|0 bhEE LS | 870a ERIEIPURA
t reg’tﬂﬁgnﬁs’-%%%%ssgfbgfcag%t%snﬁgl@acﬁ f S0 Ac

havi ng a surface

area.of 230 np and.a P ail pt | f

o5 &RAC 2mng b EP AN BNE AR bI P A g il e

di spersed in 750 f water and t o the resultant
nyidpdies £8P - 51 8 0gl 3 PH#??%@%&r&afsn%Feu%llrrb%;?ea'}embfane

followed by stirring the dispersion at 70 C. After 5 -
fittantleaying @ tnredssperedi On8 pamsdihaneny inremeing the

of sodiumnitrite was dissolved in 50 g of water was
cadaegigntbihéndti 6P 10 dactioen HExaneplld @0.1 hour,

thereby obtaining a slurry. The obtained slurry was

subj egy eeh treQplht® £ thieedbBRAEd ey6R BBz dehihkethe
di luting treatpmsnt, a centrifuging treatnent for

vg%%%]{t%agl& Eﬁtrﬁ%{:]%it%r?éiofz{ P tﬂb@ i?xlly%.”ty25?’o(?hv!vere

g'trea usi ng di ét hanol am ne

adjusting pH of the slurry t o 8t .o d desal t
mes B5Adems gt g r%%nlfe%%bwaﬁ%yugt‘?gfmﬁq'ét ?aﬁi 29.4
menbr ane, 25 thereby obtaining a carbon bl ack
épbrsion havi ng api gnent content of 15 %and the
obt ai ned carbon bl ack
The measurement of the viscosity was performed

using a viscosity measuring apparatus (manufactured and
sold by Toki Sangyo Co., Ltd.; trade name: R 500 rotating
viscometer) at 25 °C.

The measurement of the surface tension was
performed using a surface tension measuring apparatus
(manufactured and sold by Kyowa Interface Science C'o.,
Ltd.; trade name: CBVP-Z) and a platinum plate at 25 °C as
a static surface tension.
<Preparing of Magenta Ink>

10.0 % by mass (as a solid amount) of a polymer fine
particles dispersion comprising a dimethylquinacridone
(prepared in Preparation Example 2), 24.0 % by mass of
triethylene glycol, 8.3 % by mass of glycerol, 2.0 % by mass

of a nonionic surfactant (polyoxy alkylene derivative), 1.5 %
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di spersion was filtered using a pol ypropylene filter
having a pore size of 0.5 mm thereby preparing the

w@ a00b0979R1 ack di spersion of Production Exanpl ePdr/Jra0031007107
respect t o the prepared fine particles dispersion,
the vol une average particle dianeter (D50% was

b PEASWCH T YsieRByd - PO IH &t £n8d161,d0S0Ti BUbiyom aAsErd Mg
appar at us (manufactured and sold by N kkiso Co., Ltd.;

ahk A DB e MiCl QY AGK Y5Maely 501 by ombg S8 m
Xt §°the po‘*yrrer

usi n I ne particles dispersions and

the carbon. hl ack. di spersjqn I RnPse '
S’?k%?rﬁ?e%“?'?"i“ﬁ@% G bitaafs PR Bt Qoo 3L EA £ of
ol l ows. (Production Exagple 20) - .Pignent, Ink Set -
themasest péﬁh@r Pegmﬁrﬁmaﬁew%wmﬁgg 284 3 REPPET
amount) of a polyner fine particles dispersion . '
anmoognt si fhgnai gpintdrad napgeidn e g e Bra T § pn@pgde@ndnstlrred
Preparation Exanple 1), 22 %y mass of 1, 3-butanediol,
aBd0tBByre@sk it ahsoiard wRs 3 Wibje atesk tofa dihiomataonc
surfactant (pol yoxy al kylene derivative), 1.8 %y nass

t ai?ﬁ%&ffyh'slin%'geﬁ&%ﬂﬁgiﬁhe ﬁl@e%ﬂaﬁﬁﬁg Bfpdre size of 0.8

enzi sot hi azol'i ne anti septic and anti-fungus agent,

R e T S S
Pirr(;léucc%qg%s' tXiaoI?l)plgngO.a

With respect to the obtained magenta pigment ink,
the viscosity and surface tension of the ink at 25 °C were
measured and found to be, respectively 7.95 mPa-s and 29.5
mN/m.
<Preparing of Yellow Ink>

10.0 % by mass (as a solid amount) of polymer fine
particles dispersion comprising a monoazo yellow pigment
(prepared in Preparation Example 3), 25.0 % by mass of
1,3-butanediol, 8.0 % by mass of glycerol, 1.8 % by mass of a
nonionic surfactant (polyoxy alkylene derivative), 1.8 % by
mass of 2,2,4-trimethyl-1,3-pentanedi61, 0.05 % by mass of
an antiseptic agent (sodium sorbate), 0.1 % by mass of a
silicone anti-foaming agent (relative to 100 % by mass of
the mass of the pigment ink composition) and a proper
amount of an ion-exchanged water were mixed and stirred

and the resultant mixture was subjected to a filtration
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proper anmount of an ion-exchanged water were m xed
andstirred and the resultant m xture was subjected t o
w0 b@semat ment s, such as a pH adj usting treat nReCOT/JREOIINPT7107
an organi ¢ amne pH controlling agent for adjusting pH
of the mixturet o 9.5 and a filtration treatnent
trdathde At B ANE nPe hd £ £ e 'BYI Y0 hiOT € aSipo@ e0bidd 8f 0.8
nm thereby preparing the cyan pignment ink of

Pr aquct i+0 2 W S . ' :
w1y SR R S s Tl L PR dn P hRCof B D EL o
Ethe |£‘%<23L 25 C were neasured and found t o be,

FefpRet i“Mely 8.05 nPa- s and 29.4 i o nNm The

measurenent of the viscosity was perfornmed usin
vi scoBiith resRart i@ hbs&rb@wq%ﬁé?%‘t @rlgaﬂ%ﬂag@g?’dthe
by Toki Sangyo Co., Ltd. ; trade nane: R 500 rotating

viscositptan surdicCtensidheofrbheuirkeat 207 *Chaveta f ace
tensi on was performed using a surface tension

m{BRAHd D0 AR RV A'S of BRI ARG S BB T nDY. Kyoa 29.5

I'nterface Science trade nane: CBVP-Z) and
m%)%atl numplate at 25 C as a static surface tension.
<Preparing of Magenta Ink> 10 .0 %y nmass (as a

BRI T S T

P 10?69’2 bE))r(anqre)Llses as azé'oIPd ébl}/lorlrlansts) 8% a carbon black
dispersion subjected to a diazo compound treatment
(prepared in Preparation Example 4), 20.5 % by mass of
1,5-pentanediol, 7.5 % by mass of glycerol, 2.0 % by mass of
a surfactant (represented by the formula:

CH3(CHz2)120(CH2CH20)sCH2COOH), 2.1 % by mass of

2,2,4-trimethyl-1,3-pentanediol, 0.2 % by mass of an

- antiseptic agent (sodium sorbate), 0.03 % by mass of a

silicone anti-foaming agent (manufactured and sold by
Shin-Etsu Chemical Co., Ltd.; trade name: KS 531) (relative
to 100 % by mass of the mass of the pigment ink
composition) and a proper amount of an ion-exchanged
water were mixed and stirred and the resultant mixture was
subjected to the treatments, such as a pH adjusting
treatment using a 5 % by mass aqueous solution of lithium
bydroxide and a filtration treatment using a membrane

filter having a pore size of 0.8 pm, thereby preparing the
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triethylene glycol, 8.3 %y nmass of glycerol, 2.0 %y
mass 25 of a nonionic surfactant (polyoxy al kyl ene

waleroswaoeve), 1.5 %y nass of 2-ethyl -1, 3- hexaPe™iR®005/007107

0.07 % by mass of an antiseptic agent (sodium
sorbate), 0.1 % by mass of a silicone anti-foam ng

b BN H ?'h%ﬁ‘:'l\fﬁ{tofUPigﬁu@&YoﬁBES:aQﬁpllbeZ@mss of the
pi gnent ink conposition) and a proper anpunt of an

| on- eyhangedouel 4t YRES, Bl Ak A a¥ldr £ Sk H b

resu ure was subjected t o-a filtration

Ireat rrbranef Lter Vv ze
viICHIEY iR A LY SPEsAPPnG! (HE HAReAt 25 S‘J"né“ﬁ%lsé
of Production Exanple 20. Wth respect t o
massired and doten ditgnbet nespeatizely A WP@na and 30.2
surface tension of the ink at 25 C were neasured and"
mMoimd t o be, respectively 7.95 nPa-s and 29.5 nN'm
<Preparing of Yellow Ink> 10.0 %y nmass (as a solid
anmoungh chf opdhyeely afi pd gp@ehit dinds, dispensaopigment ink,
conprising a nonoazo yell ow pignent (prepared in

l£nd) b1k DiieBSOfwhich ar
y%’[l%ﬂ@ﬁi r%ggpgxﬁ{lp.&/obby nag)ség]?egl ycerovlV 11 Sao/%y

Paga?l\ygh {6/1%) ;ﬁ8§|0%§ﬂr]§§3mﬁie RPIEE¥hR! KHFEREe tension
2,2, 4-
ARk ARSI B LBE: Bty baPLy e e oy hmtd e or

silicone anti-foam ng agent (relative t o 100 Y%y nass
leds and about 8.05 mPa-s. Each of them is excellent in

rapid dying properties, light resistance and water
resistance, when they are used in the plain paper, and has a
rare spread and a rare show-through.

(Examples 1 to 16 and Comparative Examples 1 to 3)

In Examples 1 to 16 and Comparative Examples 1 to 3,
the dye ink and the pigment ink were respectively filled in
an ink cartridge and another ink cartridge of an inkjet
printer (manufactured and sold by Ricoh Company, Ltd.;
trade name: IPSiO G707) according to a combination shown

in the following Table 4.
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the mass of the pignent ink conposition) and a proper

anount of an ion-exchanged water were m xed and
wariospg2and the resultant m xture was subj ect BAI/IP2005007107

filtrationtreatnent using a nenbrane filter having a

pore size of 0.8 mm thereby preparing the yellow
TRLIRENt i nk of Production Exanple 20. Wth respect t o

t he obt ai ned yel | ow pi gnent ink, the viscosity and

surface tension of the ink at 25 C were neasured and

found t o be, Paspesthkely 8.02 pPa- s and BQeﬁﬂm\l/ m

<Pr eplari-ng—of D! aek—nk>—10-09by-—+rass— il X

amounit ) pefexa LPOEHY I Baﬁkceai‘ﬁ@pfé’r 51 pppesubj € G OSiny faceTension

F di azo| conpound(mPeal rent (eepared in Pr iPatSi) ¢n  (mN/m)
, glby | mass 1, 5} edi @lyq 745 %
Exmﬂ%ggp r(r)]f?mﬂ* X\'L%Ogr ol%' 2 %vaﬂége 0 @ﬁm&%? ? 54!nlt 286
Exarhp18B! PBRM:C2h by stdse for mupg ProEx.2 | 776 30.2
(AR aO AR CHR O3 CH2EOHN 2l 1 o1

O u_/.uct\./\‘\..lu 12O POz SO 1), <L 7Wy 171 SS UI
Exardpl2 34t Broifive2hy| 81053- pent aBSdi ol , | BreExggy| nds® off an 30.5

anmt T SEpPtT T agent. {sod bate 0 Ud 0 mags of
Exagpleidc oﬁ'@Fé‘n?qg f S n ageg(tgr( manlFaEed A sdl d b§§3
Exarzpled” Eﬁ%‘.txt%m 5,9+ Lbgly: trpde panel K3H3Y)  2se

ﬂ\l elafive ¥ "ol 100 %y mass of the mass bf the pigrent
Exataplé 6CPPRES. £d on)s.asnd |a proper anpwes.Eefe an 7.82 28.0
—-ohr—exchanged Fre—fi—xed—atd—stirred—andtihe

Example(] | BrotEar2t urtdna 294 Pro.Ex.7 | 8.82 28.1
Example 8 | Pro.Ex. 20 8.05 294 Pro.Ex. 8 8.45 28.1
Example 9 | Pro.Ex. 20 7.95 295 Pro.Ex. 9 9.00 30.0
Example 10 | Pro.Ex. 20 7.95 295 Pro.Ex. 10 9.05 29.0
Example 11 | Pro.Ex. 20 8.05 29.5 Pro.Ex. 12 8.18 28.0
Example 12 | Pro.Ex. 20 8.05 294 Pro.Ex. 13 797 28.0
Example 13 | Pro.Ex. 20 8.05 294 Pro.Ex. 14 8.28 29.2
Example 14 | Pro.Ex. 20 8.05 29.4 Pro.Ex. 15 7.92 28.0
Example 15 | Pro.Ex. 20 8.05 294 Pro.Ex. 17 6.80 29.2
Example 16 | Pro.Ex. 20 8.05 294 Pro.Ex. 18 6.80 28.9
Comp.Ex. 1 | Pro.Ex. 20 8.05 294 Pro.Fx. 11 3.08 27.8
Comp.Ex. 2 | Pro.Ex. 20 8.05 294 Pro.Ex. 16 3.03 27.8
Comp.Ex. 3 | Pro.Ex. 20 8.05 294 Pro.Ex. 19 4.10 29.8

wherein “Type*” means, for example that in Example 1,
5 as the pigment ink, the pigment ink produced in Pro. Ex. 20
(Production Example 20) was used and as the dye ink, the dye

ink produced in Pro. Ex. 1 (Production Example 1) was used.
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subjected t o the treatnents, such as a pH adjusting
treatnment using a 5 %y nmass aqueous sol ution of
wo paokiogreehydr oxi de and a filtration treatnment PGT/MRROGS/007107
menbrane filter having a pore size of 0.8 nm thereby
preparing theblack pignment ink of Production Exanple
<RBQalWdthonespect t o the obtained magenta ink, the
viscosity and surface tension of the ink at 25 C were

mas;beg;xw%lgénﬁ ttoo?Gb%ndr@%Qﬁ Lirggli¥e 88 Qa b Pe s S’1 to 3,

and ach e cyan I gment i nk, gent a

[ i nk W p| b
tlg\fﬁ%??ng\lg pp(%ﬁge ¢ Pl 88(?“ onaeégd ﬂ}?&%é %ggq%ﬁgglérly
sur ace tension and vi t he Lnk
aHeymaie Vi eﬁfﬂraeg Reoh aéiﬁ%}% EBBV%S%t 5(%
Each- of themis excellent in rapid dying properti es
carghidgesastamaédgedfuatbe pigmanhink wshannshet e
used in the plain paper, and has a rare spread and a

cd e dgwiot udy.e (Ekaw@r%séphratwyansie@)wpas ative
Exanples 1t o 3) In Exanples 1t o 16 and Conparati ve

p EXASPhR by npeé%mstcnea%yﬁlkm@t ¥1dnkBe @hamRtadtitlrabahd

respectlvely filled in an ink Cartridge and anot her
S LB Bl P PR O g «
%fg)daligg%&@ hc‘iﬂbﬂg%tﬂ&&) Sho&’\qnl A gt,flhoessfympla%\’\eﬁarngR1coh
silky glossy paper) respectively.

As the result of the printing, in Examples 1 to 16,
with respect to every one of the used pigment inks and dye
inks, the printing with a high image quality could be
obtained. In the comparison of the dye ink with the

pigment ink, the dye ink has caused the show-through of

~ the printed image more frequently than the pigment ink and

was a little poorer than the pigment ink in the light
resistance and the water resistance, Whén the printing was
performed in the plain paper. On the other hand, when the
printing was performed in the glossy paper, a photograph
image obtained using the dye ink had more glossy feeling
than a photograph image obtained using the pigment ink.
Further, by means of an inkjet printer (manufactured
and sold by Ricoh Company, Ltd; trade name: IPSiO G 707)

and according to a driving wave pattern of the printing by
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wherein "Type*" means, for exanple that in Exanple 1,

as the pignent ink, the pignment ink produced in Pro.
WER0052979¢Pr oduct i on Exanpl e 20) was used and aBCT/he0e/@®7107

ink, the dye ink produced in Pro. Ex. 1 (Production

Exanpl e 1) was used. <Evaluation> In Exanples 1t o 16
wani¢ Hoohpapai i vie Exesipleshe pigm@nt inkphavingyausl sepsity

the pigment ink and the dye ink properly alternately

of ¥ Buol, POCs ReRd. veyist prea%\e'e&piﬁhp}oaacttmsncs&tarmgws,zo

a cartridge for t prgnment ink and another cartridge

c%gﬁb%hsgtf%ﬁ %p%ﬁ'jﬂ’)"?ffe(f,ei?ﬁ%a%?iﬂtilif@@a&e\%ﬁeﬂ%rﬁxﬂéHeﬂsbﬂg

Rianﬁ o eg printer (manufactur and sol d by
c ) ny,. Ltd.; .trade nane; IBSI O G/Q7) in,a ‘
thes Rk b FpEORHIDP LehdO PR S O deb WGP is
coh si, gl.ossy paper) res ively. t he resul t
P@Pdﬂf@dpﬂpnigifﬁé,uqtho’éx ?fﬁiIBQT?Lgtefi)’ i% X%ithﬁrgr es ch'hlts
o every one of the used pignent inks and dye inks, the
cpsentavn W hknasavgnal mepp g @dl the 1adumenr ippeatoddn 2
In the conparison of the dye ink with the pignent ink,

hiiph gpeeidnRohdnteguacin ghee whwoal dimogsghf dhe hekpto mres
i mage nore frequently than the pignment ink and was a

dirlolpt b A %rlélb%@ pdy&iRl @MERImEeBEr ivefidi® thehéontacting
resi stance and the water resistance, when the printing

e G T
d@r%ogggrggﬂld not be integrated to one drop and the form of
the dot of the image had a large distribution. Therefore, it
is confirmed that when by means of an inkjet printer by
which the printing using the pigment ink having a high
viscosity can be performed, the printing is performed using
the dye ink according to a special driving wave pattern of
the printing, for injecting the dye ink stably, it is necessary
that the difference of the viscosity between the pigment ink
and the dye ink is adjusted to 3 mPa-s or less.

During the printing, in the inkjet printer
(manufactured and sold by Ricoh Company, Ltd; trade
name: IPSiO G 707), the presence of the ink was detected by
measuring the electrical resistance using the above-noted
electrodes 141 and 142 shown in FIG. 12 and when the

absence of the ink was detected, the ink was supplemented

in the sub tank. However, in Production Examples 1 to 4,
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i mage obtained using the dye ink had nore gl ossy

feeling than a photograph i mage obtai ned using the
w@R@awet2i nk. Further, by neans of an inkjet pPCTIR2005/007107

(manuf actured and sold by Ricoh Conpany, Ltd; trade

name: |1 PSIO G 707) and according t o a driving wave

102128 08 4hd PV WA PHUNAEE il com Polsitiodsi ng the
pi gnent ink having a viscosity of 8.05 nPa-s which is

c&ﬁﬁﬁ‘i:é%;iﬁ dh% Eh‘%‘i‘% zﬁﬁ‘ng"é‘g%% 49 L éflfet%c%*?hﬁ Yas

et forme u3| ng t

éﬁoﬁe&ﬁ%'” R Bt ”Piedif?f oFIR AL 4 e

case, even when sever al drop nk were | e ted

mig dg tgicghoBded fanm ﬁtte@ﬁﬂa@ §&\f’e?g t1 s
ink t o one drop having a Iarge partlcle dlaneter

abed o dilde reshthetti thye anlt bevinkg wi baghhwipepeity is the

several drops of the above-noted dye ink could not be

chikedf@t @domotdng ik tdutibar m Othdtefodet af inhhe
image had a large distribution. Therefore, it is

P%@famsﬁ Thalm188 Ho182anss ¢b 25 AR €8, RFhEhethbYdye
which the printing using the pigment ink having a hig

il CHRY sE8R R RELLRE Tl -g@smqrﬂs%tag%t JREULIdR e

accor I VI Ng wav e

5?1%%%” FUai o BeL e ol LRI BOE |

viscosity between the pi rrent ink and the d IS

migjd adtesdi e noo B theael actgio ebscame egsede p Mﬁri"ffbr b¥
the inkjet printer

incorporating the anti-foaming agent in the ink composition,

the omission of the ink delivery due to the nozzle trouble

caused by the foaming became lesser.

(Comparative Example 4)

The pigment ink was prepared as follows.

10.0 % by mass (as a solid amount) of a polymer fine
particles dispersi(;n comprising a phthalocyanine pigment
(prepared in Preparation Example 1), 2’?.75 % by mass of
1,3-butanediol, 9.25 % by mass of glycerol, 2.2 % by mass of
a nonionic surfactant (polyoxy alkylene derivative), 1.8 %
by mass of 2-ethyl-1,3-hexanediol, 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungus agent, 0.1 % by
mass of a silicone anti-foaming agent (relative to 100 % by

mass of the mass of the pigment ink composition) and a

proper amount of an ion-exchanged water were mixed and
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(manuf actured and sold by Ricoh Conpany, Ltd; trade
nanme: |IPSIiO G 707), the presence of the ink was
waledsormdl by measuring the el ectrical resistanP€r/iRi008007107
t he above-noted el ectrodes 141 and 142 shown in FIG
12 and when the absence of the ink was detected, the

sty etha rcdippleceptith hb hitet 6Hd wasksubpuesad to the
Production Exanples 1t o 4,10, 12t o 13 and 17 where

tg@%&s@%wksﬁeﬁpg@é 3D LOM 2 the QL ATEA fxgqmgﬂgn

hé m sdetecti on wds soneti nes caused. |t

te a t €
RS %%%@an‘ét‘é‘aoﬁ Btk AP i ré%&@réféﬁﬂ‘e
tht th hav] h viscosit |sthe cause f.or
TR 18 T4 AR & dofOCrPBIPD HReRdmOLRt yEilg & Tembiane
Producti on Exanpl es 5 t 09 14t o 15 and 18, when
fillier dyeving zamwe sing of 8i8 ioBndhanaby Rueparingibe
was used, the causing of the foam ng becane | esser, so

cyhat pi@ﬁlé\ﬂxﬁdﬂﬂeofi(bnmﬁardnﬁvai dtamgd ebdcane | esser.
Further, by incorporating the anti-foam ng agent in

the i Wii 9 HRATI ddtOPo ttHvseOBIﬁhsﬁbanc%&ntEﬁgmémﬂehkveﬂ’kye
due t o the nozzle trouble caused by the foam ng

VPSR Si%f%ur@%@?%ﬁélo\fg gxﬁ/gé;llﬁkqat-rﬁg ﬂb%@% i nk

was pr pared as mass as a sol

n?%%ﬂ?@rin@ng g‘h geg‘&fl i aéﬁtaéﬁ%esiy( Lingaxpgﬁa wsyand 24.7

Preparati on Exanpl e 1) 27 75 %y mass of
mN/m.

<Evaluation>
Next, the above-obtained pigment ink having a
viscosity of 11.4 mPa-s and the dye ink produced in

Production Example 2 having a viscosity of 7.76 mPa-s were

filled respectively in a cartridge and another cartridge of
the inkjet printer (manufactured and sold by Ricoh
Company, Ltd; trade name: IPSiO G 707).

According to a driving wave patte.rn of the printing
by which the pigment ink prepared in Comparative Example
4 can be stably injected, the dye ink produced in Production
Example 2 was injected instead of the pigment ink prepared
in Comparative Example 4 and as the result, the ink could
not be stably injected and the mist of the ink was
freéuently caused, so that a disadvantage was caused

wherein the nozzle down was frequently caused.
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1, 3-butanediol, 9.25 %y mass of glycerol, 2.2 %y

mass of a nonionic surfactant (polyoxy al kyl ene
walessweeve), 1.8 % by mass of 2~et hyl ~I , 3~hexeeHaP2005/007107

0.2 %y mass of a benzisothiazoline antiseptic and

anti-fungus agent, 0.1 %y mass of a silicone

(@84 p 4 PATHVY) FREemip 1 gEatlve t o 100 %y mass of the
mass of the pignment ink conposition) and a proper

am’“”?él%‘; Zgﬂ&% ‘iﬁ@W&e% %d"ec{§fﬂll>b“%*sa”d5t' rred

and t ant m xture Jectedt o the

treat ggn uch as Had t|n at ;
organ?@ g?néyprﬁaégn??glari r?tl; (g tf) & ug)tollf% %{ﬁg{ge
t he mxturet 095andaflltrai¥ t r eat ment usmg%
PagkiFlgfed 53R T ion W&WB@l%l%raeP tg’@ y@rgl%mgm n
thereby preparing the cyan pignment ink of Conparative
(1Exeppt ed 4in Rnap arspoot Ex:amx?ﬂ@ &bt dih8d%c Pannp gt

i nk, the viscosity and surface tension of the ink at

125-Kaven ediehsdreds dng hagsdof gdyberol e8p2chi byl malkls 4f a
mPa-s and 24. 7 i o nmN'm <Evaluation> Next, the

n%%ﬁlebéﬂf@%ammﬁm bR DAY NG @ diS6a%iv¥) Ol 8 1%4by
- s and dye |nk produced i n Production Exanpl e

res%ect V§hj1330§'ﬁ¥x edib%. B3 oS ‘#2{1{9 L, J5 Ll ed

in’a car ge and ano cartrl ge of
A I Sk TR 5 200, 50U BB 3 by
mass of a silicone anti-foaming agent (relative to 100 % by
mass of the mass of the pigment ink composition) and a
proper amount of an ion-exchanged water were mixed and
stirred and the resultant mixture was subjected to the
treatments, such as a pH adjusting treatment using an
organic amine pH controlling agent for adjusting pH of the
mixture to 9.5 and a filtration treatment using a mdmbrane
filter having a pore size of 0.8 uym, thereby preparing the .
cyan pigment ink Qf Comparative Exami)le 5.

With respect to the obtained cyan pigment ink, the
viscosity and surface tension of the ink at 25 °C were
measured and found to be, respectively 4.8 mPa-s and 26
mN/m.
<Evaluation>

Next, the above-obtained pigment ink having a

viscosity of 4.8 mPa-s and the dye ink produced in
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According t o a driving wave pattern of the printing

by which the pignent ink prepared in Conparative
wE@sP®220 4 can be stably injected, the dye PeikRJIP2005/007107

produced in Production Exanple 2 was injected instead

of the pignent ink prepared in Conparative Exanple 4

P?Bﬁ@&igﬁgﬁ&%ﬁrﬂg}tle. 1?%%9&%%”%3%9@9? oft 8 ¢ Ya-s were

i njecte m st I nk was frequently
R s ot S it o SRR AE A PRSI of
le 5) Th [ t | | :
RTRUL NG TR G sl e
articles_dispersjon conprisin ht_hal [
Y RERY o Mé@gar@?q‘ @mg‘é;%;én@ﬁgﬁza?e"% ?ﬂi%%a@e%
by mass of 1, 3-butanediol, 4.5 % by nmass of gl ycerol
whereghepsinbing wasi pei forneidavsang thelyigment in
al kyl ene derivative), 1.8 %y mass of

afr@tthyl dye3ilexdiednaltel 9, Dby dadngotha injection
benzi sot hi azol i ne anti septic and anti-fungus agent,

cOnliWyn "B a®] edf oY lth%oﬁﬁk%‘?iviﬁgaﬁiﬂ@cégﬁ of around 4

(relative t o 100 % by mass of thé mass of the pignment
igk co ition). and roper .a n f.

mt B1: S B th S g e B R Ga " ERE " LrP rirdl] comld he stably
.resultant mxture was subjected t o,the treat t
infgered hoste ver uaP; 1Y A HORE doPig hat PG iah A d 2

am ne pH controlling agent for adjustin H of the, .
lessenfeatbesingang anradyrategs of & dok hayimg g high

menbr ane
viscosity could not be obtained.

Accordingly, it is confirmed that for obtaining the dye
ink having a lesser feathering, a high image density and a
high image quality, the dye ink needs to have a viscosity at
25 °C of 5 mPa-s or more. In this case, particularly, the
dye ink comprising a viscosity enhancing agent, such as an
alginic acid, a surfactant and a resin is preferred. When
by increasing the amount of the wetting agent, the viscosity
of the dye is enhanced, a large amount of the wetting agent
may sometimes adversely affect the show-through of the
image.
(Comparative Example 6)

The dye ink of Comparative Example 6 was prepared
in substantially the same manner as in Production Example

2, except that 2-ethyl-1,3-hexanediol and the nonionic
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filter having a pore size of 0.8 nm thereby preparing
the cyan pignent ink of Conparative Exanple 5. Wth

WO e@pmee12t o t he obtai ned cyan pignment ink, theRCT/JP2005/007107
viscosity and surface tension of the ink at 25 C were
measured and found t o be, respectively-4.8 nPa- s and

s@ﬁfeﬂ!‘é’dﬁt WA YRSt Pﬁao%ﬁzs}atéaelral@g\eeIﬁht@m%ﬁltwﬁnt

I nk having a viscosity of 4. - s and the dye ink
d t
of %““ﬁghs?é’é?@”?-%"%%‘é@%ﬁ%‘%ee gt SW%d

anot he cartrld 0 KL et, printer nufact
aBfAEUEAH RTIR &%ﬁnﬂ&ﬁ 2§ o d g b
707). In the case where the printing was perforned
farsndgta e ,pregeectived yahdl § mePdys and 48:8rma¥any, by
rendering the injection condition suitable for the ink
<Randlmptaowni>scosity of around 4 nPa- s , both the
pi gnent ink and the dye ink could be stably injected,

howev@he ahovergdthamiedddgehigk ot@omy sandiael Essanple
feathering as an advantage of an ink having a high

6%3%0151'11&1 0191ula%é]?fn@‘”g@@?%ﬂ@@nk@@@%ﬁﬂ@ﬂ it is

contirmed that tor obtaining the dye ink having a

RGE T e QAR P00
In.this case

nggt;%?gg%@ )ﬁr%)@'é) and the p printing was pérformed in a

plain paper (Ricoh Type 6200). As the result, since the dye
ink of Comparative Example 6 has a high surface tension, in
the plain paper (Ricoh Type 6200), the drying rate of the
ink was low and the feathering and spread of the ink were
caused.

(Comparative Example 7)

The dye ink of Produqtion Example 11 which has the
viscosity and surface tension of the ink at 25 °C of
respectively 5 mPa-s or less and 40 mN/m or less was filled
in a cartridge of the inkjet printer (manufactured and sold
by Ricoh Company, Ltd; trade name: IPSiO G 707) and the
printing was performed according to a driving wave pattern
controlled for the printing using the pigment ink having the
viscosity of 8 mPa-s. As the result, the printing could not
be stably performed.

(Comparative Example 8)
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dye ink conprising a viscosity enhanci ng agent, such
as an alginic acid, a surfactant and a resin is

w@e@smeomoed. \When by increasing the anount of tPET/JP2005/007107

wetting agent, the viscosity of the dye-is enhanced, a
| arge anount of the wetting agent may sonetines

adver 99| & pakneeh ttiEe oW HrovgBcObithhati ZBIC of 5
(Conpar ative Exanple 6) The dye ink.of Conparative

anpl e, 6 was _prepared in, i t a
i Aner Bee R BB AR ARG a8 CRRABA 8L ve AP R 5 and
- et hyl.- 1., 3- hexanedi.ol And,.t he nogi.onicsurfact ant e
tRBr AT R HRE TR hE o S AR B g B 1 64
to the, obtained dye ink, the viscosity anpd surfac :
reSREFbIY R R? IGAL i8S ENReABOLRY,FRVEEES Gdride o
be, respectively 7.15 nPa- s and 43.8 nmN'm
irkyet patinder (Thenapbmacwmstdianed siyd brkRo¢olmobpmpanve
Exanple 6 was filled in a cartridge of the inkjet

Ladi; ndrexd € menmfeackRB€0 6n@0§9ld by Ri coh Conpany, Ltd;
trade nane: IPSIO G 707) and the printing was

per f olNeghieNr&s /1 R ﬂ}?@gﬁi?&ﬁghﬁmﬁzﬁ%@hndﬁ&r the

result, since the dye ink of Conparative Exanple 6 has

e L I R
vfis(?gés?i%gri Q% gg%g%rfegdmcija.tsfjew'hri]i(e t reep%?ﬂ?:(iegg was
relative stable, an image having a high quality and a lesser
feathering as an advantage of an ink having a high viscosity
could not be obtained.

Accordingly, from the result of Comparative
Examples 6 to 8, it is confirmed that for obtaining an image
having a high quality and a lesser feathering when the dye
ink is used, it is necessary that the dye ink has a viscosity
at 25 °C of 5 mPa-s or more.

(Preparation Example 5)
- Preparing of Polymer Fine Particles Dispersion
Comprising Copper Phthalocyanine Pigment -

Accqrding to a preparing method of the preparation
example 8 disclosed in JP-A No. 2001-139849, a blue
polymer fine particles dispersion was prepared.

With respect to the prepared fine particles dispersion,

the volume average particle diameter (D50%) was measured
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(Conpar ative Exanple 7) The dye ink of Production
Exanpl e 11 which has the viscosity and surface tension

wotoosleroenk at 25 C of respectively 5 nPa- s oPCT/éR905/007107

and 40 nMYmor less was filled in a cartridge of the
i nkj et printer (manufactured and sold by Ricoh

uSeARAAYp a kil e tdigde dNafE Db d tTonOnfe 94 riRgth hparatus

printing was performed according t o a driving wave

(Iﬂlﬁiﬁﬁfé‘cf&{%%&%&% tbyﬂgpﬁggii% | m.ysﬂﬂ[@ ;: ; P e

avil ng € VI SCOosSI a- S . result,

he printi ul d.,npt be st abl y,performed.
l\%t‘ﬂ’ é‘lagﬁﬁ @gjgia%fieﬁg}%ﬁe (b?’éamé%t A having a
viscosity at_25 C of 5 nPa- s which was produced in
(Bseparatior ExampdeHhund the dye ink produced in
Production Exanple 11 were filled respectively in a
- Brepadieg arfdPadponer Riare M aigfd cbé s ks e silgret
printer (manufactured and sold by Ri coh Conpany, Ltd;

Odmgaistne: DIt WJqilihacAd drie Rigankhtof the
printing perforned under the injecting condition

adj ust s shg ' Vi MicSEOSL i
L e D e S i

C
AL A A TROR AR A 00k b Lot
DASRRcgud, Pt b, 00t aingd, Apgordypaly. from the

phthalocyanine pigment was changed to the Pigment Red
122,

With respect to the prepared fine particles dispersion,
the volume average particle diameter (D50%) was measured
using a particle size distribution measuring apparatus
(manufactured and sold by Nikkiso Co., Ltd.; trade name:
Microtrack UPA) and found to be 127 nm.

(Preparation Example 7)
- Preparing of Polymer Fine Particles Dispersion
Comprising Monoazo Yellow Pigment -

A reddish-purple polymer fine particles dispersion
was prepared in substantially the same manner as in
preparation example 1, except that the copper
phthalocyanine pigment was changed to the Pigment Yellow
74.

With respect to the prepared fine particles dispersion,
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Exanples 6 t 08, it is confirnmed that for obtaining
an image 15 having a high quality and a | esser

wo e@slogoeng when the dye ink is used, it IS neRPEHIRR0§5/007107

that the dye ink has a viscosity at 25 C of 5 nPa- s
or nore. (Preparation Exanple 5) - Preparing of

t el YR mkd aeeE*argei pbesi S HehBh OFe 2 (DB whaRnfapPere d

Pht hal ocyani ne Pignent - According t o a preparing
5 . enanal i . : A
uREhROR e Ee i P R B e o SR e odS
di spersion S epared. \W.th .respect (t.o, the epar.ed .
(%arfgu{)%?f‘?%éf/\@sa’gﬁﬁs%gpsgé’nwl 1tsl‘?e&\?ot l}’r%d'a{}gra p BaIme:
article_dj er 0% .was_neasuredusing a particle
i cro tapsk Fﬁ&cﬁﬂn%ﬂn@ ?&pglﬁa{li%- ( manuf act ur ed
and sold by N kkiso Co., Ltd.; trade nane: Mcrotrack
(PPapazadiépuhdampled)93 nm (Preparation Exanple 6) -
Preparing of Polyner Fine Particles D spersion

- Qorgp 2 81y dFf FehbyPguiticlesi Dise ePisjornComprising Carbon
reddi sh-purple polyner fine particles dispersion was

B1o@Rasethjlee t 8 HOES Inid 2 (Yo i Yo SATETHRARNB e B6 i N
preparation exanple 1, except that the copper

T L e e R
ngélsgpg;l% 2'DBP oil absorption of 70 mL/100 g and 34 g of
p-amino-N-benzoic acid were mixed and dispersed in 750 g
of water and to the resultant dispersion, 16 g of nitric acid
were dropped, followed by stirring the dispersion at 70 °C.
After 5 minutes, to the dispersion, a solution in which 11 g
of sodium nitrite was dissolved in 50 g of water was added
and the dispersion was stirred for 1 hour, thereby obtaining
a slurry. The obtained slurry was subjected to the
treatments, such as a ten-times diluting treatment, a
centrifuging treatment for removing bulky particles from
the slurry, a pH adjusting treatment using diethanol amine
for adjusting pH of the slurry to 8 to 9 and a desalting and
condensation treatment using an ultrafiltration membrane,
thereby obtaining a carbon black dispersion having a
pigment content of 15 % and the obtained carbon black

dispersion was filtered using a polypropylene filter having a

pore size of 0.5 pm, thereby preparing the carbon black
106 -



10

15

20

25

the vol une average particle dianeter (D50% was

measured using a particle size distribution nmeasuring
wappangtoes (manuf actured and sold by N kki so CeCT/JR2005/007107

trade nane: Mcrotrack UPA) and found to be 127 nm

(Preparation Exanple 7) - Preparing of Polymer Fine

dRapleirsies &F Frerdui oioEOmpid®iple ¥pnoazo Yel | ow Pi gnent
- A reddi sh-purple polyner fine particles dispersion

was pwq%r?és'pecﬁ%S%ﬁ@tegglsg&rtefapfﬁwepmw—ssa&iéﬂbrsion,

preparati on exanple 1, ept that the copper

t@glt G@kﬁ%@%ﬁ&é%gﬁ%ﬁlwgéﬁt ang%grt(ﬁSQ%ﬁ aia%mnrf(gasured

I'ow € prepare ne

articles dispersion,the vo]unme average particle

e Bep T BT S GiehLiNet QIS MRG58 CaPe, EPB AR

di stri bution nmeasuring apparatus (nmanufactured_and
(s aupgchkrisandosold thyy Nikkige Gandbtd;chrdeackame:
UPA) and found t o be 76 nm 5 (Preparation Exanple 8)
Midrepardlnd) BfA Fand fan hidct e b %D ami on Conpri si ng
Carbon Bl ack Subjected t o Diazo Conpound Treat nent -

100 g NEx8, eaibenthbagkl yw\ernfirfe PilritA6Ee fId8 p@frs28f sa
n a DBP oil abs%?ptig% 0315@70 rrL/lgBHg and 34 5 of i o

A AR R B L L8 s 5
]if‘;i{:g{nipoleas(:ii’;dto 8, the pigment inks were produced as follows.
(Production Example 21)
- Pigment Ink Set -
<Production of Cyan Ink>

10.0 % by mass (as a solid amount) of a polymer fine
particles dispersion comprising a phthalocyanine pigment
(prepared in Preparation Example 5), 25.0 % by mass of
propylene glycol, 9.5 % by mass of glycerol, 2.0 % by mass of
a nonionic surfactant (polyoxy alkylene derivative), 2.0 %
by mass of 2,2,4-trimethyl-1,3-pentanediol, 0.2 % by mass of
a benzisothiazoline antiseptic and anti-fungus agent, 0.03 %
by mass of a silicone anti-foaming agent (manufactured and
sold by Nippon Unicar Company Limited; trade name: SAG
30) (relative to 100 % by mass of the mass of the pigment
ink composition) and a proper amount of an ion-exchanged

water were mixed and stirred and the resultant mixture was

subjected to a filtration treatment using a membrane filter
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wer e dropped, followed by stirring the dispersion at
70 C. After 5 mnutes, to the dispersion, a solution
w0 poodadpoRt 11 g of sodiumnitrite was di ssol vedPCTHIEB003007107
of water was added 15 and the dispersion was stirred
for 1 hour, thereby obtaining a slurry. The obtai ned

hsiwihigy anBsr8UbjRCbED 18 ?rﬁ,hehb&'@btyﬁpmbp,alﬁh@thé & an
ten-tines diluting treatnent, a centrifuging treatnent

pggmﬁﬂ%iwgquaur&%{&hqbﬁén&gpénztﬁe slurry, a pH

justing treatnment using diethanol am ne 20 for

<anéelf§%%i%%@ ﬁ#?ﬁg%{%{# t 08t o9 and a desalting

satlo t using an ultrafiltration

e, R T S B

carbon bl ack dispersion was filtered using a .
ppattyplespdisnersionetomapripyng 23lisethylaninpcyidonn,

t hereby preparing the carbon bl ackdi spersion of
(Preguactidoin ReepheasioNERanepbe @), t2®. @ Be gr epasedf

fine particles dispersion, the volune average particle

1dBapBRt2hH dP207D . 0a% BHami A ol SE 3G e NAE.RCYUE LS Bfass of a
di stribution measuring apparatus 5 (manufactured and

na)gl&)%rmé é\qgk#éépa&g-(golggsigimai%\zg%Qari'@fid\étﬁw)[ IélC.b % by

and found t e usi ng the pol yner

fine tigl es di,spersiong. an o bon _hl ac
mip p dlapohOB Lk P L b o b ag et 28 ¢
bielg%gbggﬁgtﬁo nk%ﬁmg{igf%rt?guacneg ggtf— lllnogV\Es' algeont, 0.03 %

by mass of a silicone anti-foaming agent (relative to 100 %
by mass of the mass of the pigment ink composition) and a
proper amount of an ion-exchanged water were mixed and
stirred and the resultant mixture was subjected to a
filtration treatment using a membrane filter having a pore
size of 0.8 um, thereby preparing the magenta pigment ink
of Production Example 21.
<Preparing of Yellow Ink>

11.0 % by mass (as a solid amount) of polymer fine
particles dispersion comprising a monoazo yellow pigment
(prepared in Preparation Example 7), 20.5 % by mass of
1,3-butanediol, 8.5 % by mass of glycerol, 2.1 % by mass of a
nonionic surfactant (polyoxy alkylene derivative), 1.9 % by
mass of 2-ethyl-1,3-hexanediol, 0.07 % by mass of an

benzisothiazoline antiseptic and anti-fungus agent, 0.03 %
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- Pignent Ink Set - <Production of Cyan Ink> 10.0 %by
mass (as a solid anmount) of a polyner fine particles
walr@pee®eon conpri sing a pht hal ocyani ne pi gneneCLHP2005/007107
(prepared in Preparation Exanple 5), 25.0 %y mass of
propyl ene glycol, 9.5 %y mass of glycerol, 2.0 %y

byasfa s of Aailivyice siifiacsaniin(galgeanty (pékytiereto 100 %
derivative), 2.0 % by mass of 2,2,4-trinmethyl-|

by3nPRedy 3redi Olm als20 RN ?énﬁn@iﬁ%éb%@éﬁﬁ@ﬂ)n@nda

ntiseptic and anti-fungus agent, 0.03 0 by nmass of

a sili e.apti~foam ng a I

ol BB BRTuRR. RO TRA PP bl WA GG, e BExE Ay
relafive,t.o 100 % by mass, of the mass.of , t i gnment

StHE b AL iR PSR R P BER T 8Bt SBDI gt ed 1

i on-exchanged water were m xed and stirred _and the

fildzatiemttreatmeatwasing agppetheanedtidter hawingp pore
treatnment using a nenbrane filterhaving a pore size of

s0z 8 ofnd .8 hanethh qyrelparprap atim g phre yedhewt pigin axit ink of
Producti on Exanple 21. <Preparing of Magenta |Ink> 10.0

Pioa d@iss nl Bx #m3flld d1anount) of a pol yner fine
particles dispersion conprising a dinethylquinacridone

<( ’ [ raLien Exanple 6), 20. 0 % by nass
y%%ﬁu‘%gge :igleﬁ gﬁg %y mass of glycerol, 2.2 % by

e 30 00088 a5 CE A RRLYPAD 3 i o
d?égér(g?gnnggﬁjggtea({] to a diazo compound treatment
(prepared in Preparation Example 8), 22.5 % by mass of
1,5-pentanediol, 7.5 % by mass of glycerol, 1.7 % by mass of
a nonionic surfactant (polyoxy alkylene derivative), 2.1 %
by mass of 2,2,4-trimethyl-1,3-pentanediol, 0.2 % by mass of
an benzisothiazoline antiseptic and anti-fungus agent,

0.1 % by mass of a silicone anti-foaming agent
(manufactured and sold by Shin-Etsu Chemical Co., Ltd.;
trade name: KS 531) (relative to 100 % by mass of the mass
of the pigment ink composition) and a proper amount of an
ion-exchanged water were mixed and stirred and the
resultant mixture was subjected to the treatments, such as
a pH adjusting treatment using an organic pH controlling
agent and a filtration treatment using a membrane filter

having a pore size of 0.8 pm, thereby preparing the black

pigment ink of Production Example 21.
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benzi sot hi azol i ne antiseptic and anti-fungus agent,
0.03 % by nmass of a silicone anti-foam ng agent

W@ e@bapioge t o 100 % by nass of the mass of thRCPiIRPOE07107
i nk conmposition) and a proper anount of an
I on- exchanged water were m xed and stirred and the
resul tWithnretpeet wastbabyletdiated oy an fpilgmamnitoink,
treatnment using a nmenbrane filter having a pore size
10fa gb 18 a1l ginleh € ivh Jor 984T d Wop i@ eigenkaa AAIPEAEk P gment
of Production Exanple 21. <Preparing of Yellow Ink>11

indk YBYI BRE «B%0%i69! 4 HdRE M rBfcePPLY RSNl l@gvev

particl’es dispersionh conprising a nonoazo ye

[ r epayfr i n Rrgparatign le 7 20.5 %
e e d RN o TR Ao AR Be dhyaihugni3h,
%24/ mass Qf ? rhgni oni ¢ surfactant (polyoxy alkyl ene '

VainvE#ble & opy nass of 2-ethyl -1, 3-hexanedi ol ,

.0. 07 %y mass of an benzi sot hi azoline antiseptic and
<Maasureme eigefitp HO 03 %y nass of a silicone
anti-foam ng agent (relative t o 100 % by mass of the
mass dhehm e goeenn d ik of opfowidsd pr)yfanthed proipey a pH
anmount of an ion-exchanged water were nm xed and

el b i QG 8 nch fate urRIU lalrfd s o1 X 1 Po HED e B ¥CE £F01CH. 2
5 filtration treatnent using a nenbrane filter having

58916, 6 BEPRANCDIPrANgga ey val| o
%%sdpgﬁlent of Viscosity>
The measurement of the viscosity was performed
using a viscosity measuring apparatus (manufactured and
sold by Toki Sangyo Co., Ltd.; trade name: R 500 rotating
viscometer) at 25 °C.
<Measurement of Surface Tension>
The measurement of the surface tension was
performed using a surface tension measuring apparatus
- (manufactured and sold by Kyowa Interface Science Co.,

Ltd.; trade name: CBVP-Z) and a platinum plate at 25 °C as

a static surface tension.
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w@ poospogroed i n Preparation Exanple 8),

10.0 %y nmass (as a solid anpbunt) of a carbon bl ack i
o di spersion subjected to a diazo conpound treat nment
22. 5 %yPOEIR0GH/007107
1, 5-pentanediol, 7.5 %y mass of glycerol, 1.7 %y
mass of a nonionic surfactant (polyoxy al kyl ene
Tdenvative), 2.1 % by mass of 2,2, 4-trinmethyl-|
, 3-pentanediol, 0.2 %y nmass of 15 an

_benzisothiazoline antiseptic and anti-fungus agent
0.1 % by mass of a siflicone Sﬁyfaé@'ﬁ‘@n@mﬁ entV1scos1ty

(manuf act ured and solld Pl Shin em cal
Ltd. : trade nane: K$ 531) (rel% 8? 0 100 % smagg

he .mass, of tre Ri gnment ink conposition) and a
]19)!' aetigrotixaraPlesd120 i on- exchanged water were ni xed

<l D | + - s, H
aft—stirred—amd—the—frestut-tapt—nirxturewas UU] ected—t

o Char Peghiey fnksu¢hgeg3 a| pH3AdDusNI/RG t § et 9PHPa- sec
usiing an organic pH d¢ontrolling agent and a filfration

FS S HER e ol nb « RSP b dambhrsec

of—Production Exanptg 21 W Tespect t 0 jhe obtai ned
QZZkaaiIWMIleltldnkmdeBtEaﬁp gm%& SmmN/nyel | o8 pbgilatsec
Hnd-l-he—-——

‘and bhlack pianentl ink

S BIAGE PIERbARAIE S BT n"??a‘éﬁmz i BfkE sec

or pF> The neasur ement of pH was performed using a pH

(Production Example 22)
- Dye Ink Set -
<Production of Cyan Dye Ink>

44 % by mass of a C.I.Direct blue 199 (having a solid
content of 10.25 % by mass), 30.75 % by mass of
1,3-butanediol, 10.25 % by mass of glycerin, 1.8 % by mass
of 2,2,4-trimethyl-1,3-pentanediol, 2.2 % by mass of a
nonionic surfactant (polyoxy alkylene derivative), 0.2 % by
mass of a benzisothiazoline antiseptic and anti-fungus
agent (relative to 100 % by mass of the mass of the dye ink
composition) and a proper amount of water were mixed and
pH of the resultant mixture was adjusted with an organic
amine pH controlling agent, thereby producing the cyan dye
ink of Production Example 22.

<Preparation of Magenta Dye Ink>
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meter (manufactured and sold by Toa Denpa Kogyo Co.,
Ltd.; trade nanme: METER MODEL HMVBA) at 23 C

wakmasemenent -of Vi scosity> The measur enent of PCT@P2005/007107

vi scosity was perfornmed using a viscosity neasuring
apparatus (manufactured and sold by Toki Sangyo Co.,
Ltd.; 4r@adé bamaask 606 hodgéhbg wesckives dyke, 8028 @ by
<Measurenent of Surface Tensi on> The measurenent of

b 5 U B@e b O 18s1 P of Bfl (HaksBlo R gIYEbaEs, 1.5 %
tensi on neasuri ng apparatus (rmanufactured and sold by

@égwgs'sna?rz‘-%%ﬁ | gi’tl g.g}eeg@n&d&aﬂ- 2.3 rAd6s AR GPYP-2)

pI at 1 num as a atic’surface

nsion, Tabl Prpduct i on anple 22) .- e ln
AEBE Bl SR G By ke S iz thye b 6.7 % by
.Direct blue 199 (having a solid content of 10.25 % by
RESS) ?%%%@@Wtﬁ?ﬂ%oémi@’ﬁ@@%éi%ﬁ@ aptpdupgus
mass of glycerin, 1.8 %y mass of 2,2,4-trinethyl-|
agepérirgdadioe t02100%8b b ynasss ofofat memhasisco dhfeadyanink
(pol yoxy al kyl ene derivative), 0.2 %y nass of a
demnposition) clnde proipaphintoand eNtfafangusr@giited and

(relative to 100 % by nass of the mass of the dye ink
pH of the resultant mixture was adjusted with an organic
amine pH controlling agent, thereby producing the magenta
dye ink of Production Example 22.
<Preparation of Yellow Dye Ink>

4.5 % by mass of C.I.Acid Yellow 23, 30.75 % by mass
of 1,3-butanediol, 10.25 % by mass of glycerin, 2 % by mass
of 2-ethyl-1,3-hexanediol, 2 % by mass of a nonionic
surfactant (polyoxy alkylene derivative), 0.2 % by mass of a
benzisothiazoline antiseptic and anti-fungus agent (relative
to 100 % by mass of the mass of the dyeAink composition) |
and a proper amount of water were mixed and pH of the
resultant mixture was adjusted with an organic amine pH
controlling agent, thereby producing the yellow dye ink of
Production Example; 22.
(Production Example 23)
- Dye Ink Set -

<Production of Cyan Dye Ink>

44 % by mass of a C.I.Direct blue 199 (having a solid
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woe@andt™2am ne pH control ling agent,

conposition) and a proper anount of water were m xed

and pH of the resultant m xture was adjusted wth an

t her eby prPOTIRA0059007107
the cyan dye ink of Production Exanple 22.

<Preparation of Magenta Dye Ink>4.5 % by mass of a

cHBREERE I €BCLEVR BYCm a3k)! B 05 YRSy Ghass of
1, 3-butanediol, 10.25 %y nmass of glycerin, 1.5 % by

1'?—%1Pe{ngd?6gg%%)g%$%S%?%q{s%l Pﬁ%léﬁg’rgﬁ r@%s%)fbfr%a%s

honi oni c sur yoxy a efivative

9 ss .of benzi,sot hi,azol j.n [ tic and
b2 i e SRy Be AP 4183 208 % By REEE AT 2he
mass of the dye ink conpositjon) and a.proper anmount
nemmwrsmaérytm&feépamny%ﬂ kX %gﬁﬂlg’ pvﬁ‘?xpuftgg%’ by
was adjusted with an organic amne pH controlling
megpenof a fherrebis qihdduail ge taet isegeicaa ddeapak-fafngus
Producti on Exanple 22. <Preparation of Yellow Dye |nk>
a%éﬁt"/wofﬁi%% of ntaks.AChd YeblobivaSto 300 03%6%y mmss of
, 3-but anedi ol , 10.25 %y mass of glycerin, 2 %y nmass

tRE I%gestsh)ff't'hésﬂ@eé@ﬁﬁldé&%n’p@siwynMdOe{ @W/ﬁ%ﬁunt of

surfactant (polyoxy al kyl éne derivative), 0.2 %y nmass

ol VR B SELA T YRR PO s s
2l RateA NP SR VHARDEAE AT T OPE ARG der
tﬁméglgb;npg(r)g%réiiggagrlilgecypaHn dye ink of Production Example
22.
<Preparation of Magenta Dye Ink>

4.5 % by mass of a magenta reactive dye, 30.75 % by
mass of 1,3-butanediol, 10.25 % by mass of glycerin, 1.5 %
by mass of 2-ethyl-1,3-hexanediol, 2.2 % by mass of a
nonionic surfactant (polyoxy alkylene derivative), 0.2 % by
mass of a benzisothiazoline antiseptic and anti-fungus
agent, 0.05 % by mass of a self-emulsifiable silicone
anti-foaming agent (manufactured and sold by Shin-Etsu
Chemical Co., Ltd.; trade name: KM 72F) (relative to 100 %
by mass of the mass of the dye ink composition) and a
proper amount of water were mixed and pH of the resultant
mixture was adjusted with an organic amine pH controlling

agent, thereby producing the magenta dye ink of Production

Example 23.
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controlling agent, thereby producing the yell ow dye

i nk of Production Exanple 22. (Production Exanple 23)
WO 2009097192k Set - <Production of Cyan Dye | nk> BdT/342p05/007107

mass of a C.1 .Direct blue 199 (having a solidcontent

of 10.25 %y mass), 30.75 %y mass of 1, 3-butanediol,

<139-e%54r%t%nﬂa§swﬂo%>mfé'1rhki-8 % by mass of
2,4-trimethyl 3-pentanediol, 2.2 %y mass of a

noni ?r%'g &;ﬁ%a[&ta%gtof 'IygégdaiféM'o%P%jeBbV%' ¥%Chy fhefss

Yoy enzi sot i"azol I'ne ant1 septic and

of Gosoby ERIT i Hhadl FY nf”%%ga%gf%érﬁﬁ i bgrpass

and a_proper anmount of water were m xed and pH of the
of esethaitl m-hiaranadiobd? ubt BY Wass 32 %Pgoar%ﬁp%nwn ne
pH control ling agent, thereby producing the cyan dye
sunkacta®t dpwdyosy EXkybere2terivRiEya)at).8n%obyvmpds #f 2
Dye Ink> 4.5 %y mass of a magenta reactive dye, 30.

béaz"(@ymﬁ@@onﬁmlamagbglaﬁdiaqid akti2fu gy smage mif, 0.05 %
glycerin, 1.5 % by nmass of 2-ethyl-l , 3-hexanedi ol,

bgl éxya[%g??er%lesgteﬁeg?ﬁiﬂ%%ﬂesﬂﬂE‘Gfl@nénﬁ%lé.%i/ng agent

Yoy mass of

CBRE P RERARY GPULBSPSH SRR ieys €9
trade name: KM 72F) (relative to 100 % by mass of the mass
of the dye ink composition) and a proper amount of water
were mixed and pH of the resultant mixture was adjusted
with an organic amine pH éontrolling agent, thereby
producing the yellow dye ink of Production Example 23.
(Production Example 24)
- Dye Ink Set -
<Production of Cyan Dye Ink>

44 % by mass of a C.I.Direct blue 199 (having a solid
content of 10.25 % by mass), 30.75 % by mass of
1,8-butanediol, 10.25 % by mass of glycerin, 0.2 % by mass
of a benzisothiazoline antiseptic and anti-fungus agent
(relative to 100 % by mass of the mass of the dye ink
composition) and a proper amount of water were mixed and
pH of the resultant mixture was adjusted with an organic

amine pH controlling agent, thereby producing the cyan dye

ink of Production Example 24.
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anti-foam ng agent (manufactured and sold by Shin-Etsu
Chem cal Co., Ltd.; trade nane: KM 72F) (relative to
wa®s41991 mass of the mass of the dye ink conpPGI/iRr2008007107
and a proper anount of water were m xed and pH of the
resultant m xture was adjusted with an organi c am ne

<[P gt 4 tiloln 89 MeEntd My einlpsoduci ng the magent a
dye i nk of Production Exanple 23. <Preparation of

Yel | %,5@ binahsoo By riRaRnh Fohotil dytel 017 5% by

30. ss of 1, 3- 10. 25 Y%y mass o

lycerd n,q 2 9 o sethvl -1, 3- hexanedi al . 2 Ihy,

nbadE ¥ 1o RPN Lo B Y ookl oicSrine 2%
derivative), 0.2 %y .nass.of a penzi sothi gzoline

SR e BN L AT T VARG
sel f-emul sifiable silicone anti-foam ng agent o

agemtufeelalive tnd 0b e by nehea- o sheomatcalfl e dye ink
Ltd. ; trade nane: KM 72F) (relative to 100 %y nass

coinpbeitingd and afptdpexrypamiomin icofippaiter omprantiaed and
proper anount of water were m xed and pH of the

pIP4! tRBtrdHuane WaiS 1A el S £6 2 il 1l HigAhe afkBRic
pH control li ng agent, thereby producing the yellow dye

oo BUELSTI S, P oA 0 gt
dryrfaeslsnﬁfofaP(%"oldﬁc[%i[)%chxbalx%%l%ggélg having a solid
<Preparation of Yellow Dye Ink>

4.5 % by mass of C.I.Acid Yellow 23, 30.75 % by mass
of 1,3-butanediol, 10.25 % by mass of glycerin, 0.2 % by
mass of a benzisothiazoline antiseptic and anti-fungus
agent (relative to 100 % by mass of the mass of the dye ink
composition) and a proper amount of water were mixed and
pH of the resultant mixture was adjusted with an organic
amine pH controlling agent, thereby producing the yellow '
dye ink of Production Example 24.

With respect to the obtained cyan dye ink, magenta
dye ink, and yellow dye ink, pH, the viscosity and the
surface tension were measured as follows. The result of
the measurement is shown in FIG. 6.
<Measurement of pH>

The measurement of pH was performed using a pH

meter (manufactured and sold by Toa Denpa Kogyo Co.,
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content of 10.25 % by mass), 30.75 %y mass of

1, 3-but anedi ol , 10.25 % by nmass of glycerin, 0.2 %y
wor@s/0202pf a benzi sot hi azol i ne anti septi c andPCT/JP2005/007107

anti-fungus agent (relative t o 100 %y nass of the

mass of the dye ink conposition) and a proper anount

Tof d wetreld evar em: XME BEFR 0 @D R heHMesSW )t apte giog ure

was adj usted with an organic anmine pH controlling

S Y sut &Ry o PrPlGidigy the cyan dye 25 ink of
Producti on Exanpl e 24. <P¥epar ation of Magenta Dye |nk>

4.5 ¢ nta . heactiye 0. 75 %
mss ofnF st b R G USRI wd® p dorifed
0..2 % by.mass, ,of a benzj sothi azoline antiseptic an
L4 AIRSECO et 47 SHALRE 2 BD 37265 Sk AT LA i taft and
mass_of the dye ink _conposition) and a proper anount
5 sefldnhyeTokéreaneyedCand IgHd .oft nadke mesgler Rt5 0P xaakading
was adjusted with an organic am.ne pH controlling
vdagenmetdw) aby2Hprdiuci ng t he magenta dye ink of
Producti on Exanpl e 24. <Preparation of Yellow Dye |Ink>
V% 20 SRS 10D Shrfded detedionw 23, 30. 75 %y mass of
1, 3-but anedi ol , 10.25 %y mass of glycerin, 0.2 %y
mass’ ' [ [ i [ L=fungus
agent O{Irlgl %%e@é%e%b%&?/l%&?ﬁ%?%t ﬁ%ﬂﬁgosﬁ'}%?st he
R(]Tl‘%/’;ef i.nk go osi ti 02) rfand ?ﬁro er_amount. of wat er wer e
SFTARY BELDF 4 RS ARt T IPEAE WL S PR Y
10 (\%ggu ac 2191‘% | gnd sold by Kyowa Interface Science Co.,

Ltd.; trade name: CBVP-2) and a platinum plate at 25 °C as

a static surface tension.

Table 6
Surface Tension| Viscosity
PE | 0500) (25 °C)

Production Example 22
Cyan Dye Ink 10.00] 31.2mN/m 7.20mPa: sec
Magenta Dye Ink 9.85 32.0mN/m | 8.00mPa sec
Yellow Dye Ink 9.60 31.4mN/m 7 20mPza sec

Production Example 23
Cyan Dye Ink 10.00| 31.0mNm 7.30mPa: sec

Magenta Dye Ink 9.80 31.0mN/m 8.10mPa: sec
Yellow Dye Ink 9.70 30.0mN/m 7.80mPa sec
Production Example 24
Cyan Dye Ink 10.10( 48.2mN/m 5.68mPa: sec
Magenta Dye Ink 9.90 48.2mN/m 5.90mPa: sec
Yellow Dye Ink 9.60 48.0mN/m 5.60mPa: sec
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am ne pH controlling agent, thereby producing the
yel l ow dye i nk of Production Exanple 24. Wth respect

wo 2@509m20bt ai ned cyan dye ink, magenta dye i nRCT/ard05/007107

yel | ow dye ink, pH, the viscosity and the surface
tension were neasured as follows. The result of the

(Peasir cvient Exampden2bh FIG 6. <Measurenent of pH>
The neasurenment of pH was perforned using a pH neter

-(PROaLREIoh ask Fnd160! By 1H9a.-Denpa Kogyo Co., Ltd.
trade nanme: NMETER MODEL HI\/BA at 23 C. <Measurenent of

Vi scospy }é MG W %Uﬁﬁﬁegf Plo 4061105 84 Y, € %5 was

per f orne u5|ng a“vi scosl neasurlng appar

N e TR

of Surface Tensi on>_ The neasurenent of the surface
Example vds exetepy Mbatuinid e ink rapwewiidpon an organic
measuri ng apparatus (manufactured and sold by Kyowa
aminefplecoteotldn@agenttdwag madei meoepoCBY¥PdZ) and a
plati num plate at 25 C as a static surface tension.

(Pahlda: &iBho8ucimeleEXaNpl € 25) - Production of Yellow
Dye Ink - The yellow dye ink of Production Exanple 25
-YB¥oduction of Yellow Dye Ink -

The yellow dye ink of Production Example 26 was
produced in substantially the same manner as in Production
Example 22, except that the pH of the ink composition was
adjusted to an objective pH with an acid (1N aqueous
solution of hydrochloric acid).

(Production Example 27)
- Production of Yellow Dye Ink -

The yellow dye ink of Production Example 27 was
produced by mixing the yellow dye ink of Production
Example 25 and the yellow dye ink of Production Example
26 so that the pH of the yellow dye ink of Production
Example 27 becomes an objective pH.

With respect to the yellow dye inks produced in
Production Examples 25 to 27, pH was measured in

substantially the same manner as in Production Example 22.

The result of the measurement is shown in Table 7.
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produced in substantially the same manner as in
Producti on Exanple 22, except that in the ink
W@ 0p50%i92i on, an organi c am ne pH control | ing BYEM2008®7107
not incorporated. (Production Exanple 26) - Production
of Yellow Dye Ink - The yellow dye ink of Production
TEXAEPYe 26 was produced in substantially the sane
nmanner _as in Production Exanple 22, except that the pH
of the ink conposition was adj yst e(ii, o An objective
pHwth an acid (1IN agqueous sollution nf nydr ochl oric

50T iph TSl 5 EiRIR R e k] o B3R ‘n’”F‘x’LnZF'e' 27
d d 3
1%3&8%8}1 e #p?né%? tg) lk)e|| & dye(l (r)1k of

Production txa 26 S0 _that _gyhe pH of the yell ow dye

l?mlduotloprEmﬁmpl%W Eedlpy Dyz Dll‘q cone80an pbj ective pH.

ML+ L

th—respect—t—o theyettowdyeTnks produced in
(Pxadheléon PtanplesndSRiefor i cepBxean pieaslited3) n
substantially the sane manner as in Production Exanple

22, Tﬁ\?eiﬁs%tsl%wtrh?n”ﬁ%%TmingST%'bQ% g adabd ethe
7. Table 7 (Exanples 17 to 22 and Reference Exanples 1

5 dtyﬁguﬁ{ &ﬁétthgsplsgllﬁ\é'%t' hkNGel8! it %P @SvEIfNG &

cartridge and another cartridge of an inkjet printer

(manufactured and sold by Ricoh Company, Ltd.; trade
name: IPSiO G 707).

Table 8

Pigment Ink Dye Ink

Type* Type*
Example 17 | Pro.Ex. 21 | Cyan | Pro.Ex.22 | Cyan
Example 18 | Pro.Ex. 21 |Magenta| Pro.Ex. 22 |Magenta
Example 19 | Pro.Ex. 21 | Yellow | Pro.Ex. 22 | Yellow
Example 20 | Pro.Ex. 21 { Cyan | Pro.Ex.23 | Cyan
Example 21 | Pro.Ex. 21 |Magenta| Pro.Ex. 23 [Magenta
Example 22 | Pro.Ex. 21 { Yellow { Pro.Ex. 23 { Yellow

Reference | profix. 21 | Yellow | Pro.Bx.25 | Yellow
Example 1
Reference | p ., mx. 21 | Yellow | Pro.Ex. 26 | Yellow
Example 2
Reference

Pro.Ex. 21 | Yellow | Pro.Ex. 27 | Yellow

10 |Example 3

wherein “Type*” means, for example that in Example
17, as the pigment ink, the pigment ink produced in Pro. Ex.

21 (Production Example 21) was used and as the dye ink,
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dye ink and the pignent

ink were filled respectively

in a cartridge and another cartridge of an inkjet

w@ediosoer2( manuf act ured and sold by Ri coh ConpapgT/JR20e5/q07107
Tabl e 8 wherein
in Example 17, a

trade nane;:

means, for

| PSi O G 707).
exanpl e t hat

" Type*”
s the pignment

t%%&lga%ﬁﬁl@b&%ﬁcédﬂinpﬁgu%g o FPQod@btﬁﬁ Example

ction Exanpl e

2ol e S48

i nk produced i

n Pro.

was used and a s the dye

Ex. 22 (Production
was used. Table 9 <Eval uation> In Exanples

the printing

ngalto 22 and Reference Exanples 1t o 3,

the pi gnent ink and the dye ink properly
_alternatel u_f b nmh_ﬂhlh
cartri Sge a]ﬁ@menﬁ@nkfoq t he pi gnenPyenlaland anot her
cartridge ror Tha gye 1K 3 ar at el y.used S .
per f or ned gy%ﬁcoﬁﬁy i I%Igt i?]isﬁ? ﬁb‘ﬁfﬁ‘gfcfgp@dm
and sol d EI coh @ﬁﬁp@gy (ﬁﬂxges)mne (lrﬁ?ﬁ/m)
G?G.r—.. pFA: papet coiT pe—6200)Tamd T
Ft y’]ﬁape §32i coh 7s«|9f7ky &4009,9,3/ pdpé?) resnectH'fl\O?el V.

Aﬁ@g I:?f:lﬂg 7gf t hey psi nt!g%ql gh@@ypl s 17 B2@) 22
Bm@sdl%u r8255 i lnk s3.8Ad dyé:édwkop%ﬁn‘élgﬂtcvc!yéiﬁcth a

g _ S, t Intin
EYIRplROq @a3! L opahd Haghhq nedgo! njthe 31.0
Example 21 | 870 | 795 |9.80 | 8.10 31.0
Example 22 | 8.55 8.05 9.70 7.30 30.0
Reference | g 55 | 805 | 855 ; -
Example 1
Reference
Example 2 8.55 8.05 5.50 - -
Reference
Example 3 8.55 8.05 7.50 - -
<Evaluation>

In Examples 17 to 22 and Reference Examples 1 to 3,
the printing using the pigment ink and the dye ink properly
alternately through one head (with proviso that as the
cartridge, a cartridge for the pigment ink and another
cartridge for the dye ink were separately used) was
performed by means of an inkjet printer (manufactured and
sold by Ricoh Company, Ltd.; trade name: IPSiO G707) in a
plain pdper (Ricoh Type 6200) and in a glossy paper (Ricoh
silky glossy paper) respectively.

As the result of the printing, in Examples 17 to 22

and Reference Example 1, with respect to every one of the
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dye ink with the pignment ink, the dye ink has caused
t he showthrough of the printed i mage nore frequently
Wo baxs/oveel pi gment ink and was a little poorer PECERIPWOR07107
pigment ink in the Iight resistance and the water
resi stance, when the printing was perforned in the

ubb@ ﬁ‘léﬁ%‘i{t ugastQﬁdoa%rlﬂueydthwﬁﬁﬁﬁ@gorwmu ROhYEH

performed 1 n the gl ossy paper ot ograph i mage

iR g%%yf% r&ﬂaeb%ysbwg?@ad ﬁgﬂ Q%%p%?g%r%ﬁ?of the

I mage obtal ne ng t

I nk. les.17 t fere ampl e
daef:é}kgﬁ pigmenl 8k o dUC I RY BAE BrYsed the
in the inside of the ink path in mh h the
shaw ke omgdwo e rared m%g%nﬁifeoffc girbf ng‘ral’( dhe
m xture of 10 parts by mass of glycerin, 20 parts by

p g mof ifk3ahdt wreexdiaolitdhel raoqxralpéhaanﬁh@t pogmeneink
whi ch was pH adj usted by sodi um hydroxi de to pH 9) and

'tlﬁBeliEhitnEémt&@fceoa&fcplth%dwaﬁidigrémmecé,nﬁrhmﬂﬂw
e pignent ink, so that the clogging of the ink in

H‘&tf 'vQ&s x*b‘f-”nheh ﬂ?tt@lé/veﬁamtpgﬁeﬁed OA kBl bbBer

pr|n ormed using the pignment ink and the

W B e”gie%&%ﬁ%”%e%' or e T 0 QS chgper.
oL gae bml e e 1o, ] gcty Aot of A0
gﬁ);éi;)to:fg%gislilggﬂggtmplm ”fpgggghofmgg% g %ailrllléd using the
pigment ink.

In Examples 17 to 22 and Reference Example 1, after
the printing was performed using the pigment ink, the
inside of the ink path in which the pigment ink has flown
was cleaned with 20 ml of the carrier (a mixture of 10 parts
by mass of glycerin, 20 parts by mass of 1,3-butanediol and
a proper amount of water, which was pH-adjusted by sodium
hydroxide to pH 9) and the printing was performed using
the dye ink instead of the pigment ink, so that the clogging
of the ink in the inside of the ink path was not caused.

After the printing was performed using the pigment
ink and the dye ink properly alternately, while in the
receiver for the blanc-delivery of the ink, a slight amount of

the pigment ink remained, not a larger amount of the solid

adherent substance has remained than that of the printing
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when one of the dye inks of Exanples 17 t o 22 and

Ref erence Exanple 1 was directly m xed with one of the
w@r@soemo2i nks of Exanples 17 to 22 and Ref er enP€I/JP2005/007107

Exanple 1, large particles were not caused in the

m xed i nks. On the other hand, in Reference Exanple 2,

udep aé %1’1g&ﬂ@n@riﬂ‘}£'cﬂgt%sd?%r {RkrBddusidgallie Further,

pi ghent i'nk and the inside o he ink path was cl eaned

e,?txbee us‘nw%?ﬂg%g Pkant PN

Sted ead of {)he pI grrent

i the gm ssi f thelnk njectl
Ridshpboe BAABPIR LV S Homst rreaX? ovBbE apSett Ebe
t he cl oggi ng of the ink 8 due t o th
prgmen o nkgr gk %&amﬂ*&ﬁ%& 22@5@ nBP§eE%§édEXpénple 1,
nmenti oned bel ow, when the dye ink of Reference Exanple
12r g alftriebe $ Wai‘&el:bwcamstdéipi tgrermixal ikKef erence
Exanple 2, large particles were caused in the m xed

i nks. Ohe habevheRdh &4 dG! 00 R e reayc HE xxageld By when
remai ni ng pignent ink in anywhere of the ink path even

a?féﬁrthtehﬁrﬁxﬁﬁ{‘é NPas et ASRell AsSRY, tﬂ@%lc‘gqahmuam and

printing after changing the pignent ink t 0 the dye

CHR RN, B IR T ST R e
C@;,glqw%u;,;% IRIETNLNR  IR
igsggaeg of the pigment ink, the omission of the ink injecting
due to the nozzle trouble which is considered to be caused
by the clogging of the ink (which may by due to the cause of
large particles) was frequently caused. As mentioned
below, when the dye ink of Reference Example 2 was
directly mixed with the pigment ink of Reference Example 2,
large particles were caused in the mixed inks. The
above-noted clogging may be caused by the remaining
pigment ink in anywhere of the ink path even after the
cleaning. Needless to say, the continuous printing after
changing the pigment ink to the dye ink without cleaning
affects adversely the clogging of the ink.

In Reference Example 3, the printing was performed

using at first the pigmént ink and then the dye ink, a little

turbulence of the ink injecting was caused.

(Experiment)
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(Experinment) Wth the yell ow dye ink of Production

Exanpl e 22 and the yell ow dye i nks of Production
weE@spd®e1 25 t 0 27 respectively, 5 %y nass oPCT/e2005/007107

yel | ow pi gnent ink of Production Exanple 1, based on

the mass of the dye ink, was m xed and with respect t

o eaclyafh the PeXRAvidNKS inlhefPRFéd6IceichZExample 22
di stribution was nmeasured using a particle size

B b By S R A T e 27

UPA) . .The resylt, of the urenent_is. shown in, Fl
rom b4 ITheD Hhd tMERGuL PROEY Lo DIgeR bR fhred
that when with the éellow dye ink of Progu tion
Peedmatéon7Example| b hases: OBftgﬁem;ﬁsg?T@ tth e deainkey
pH whi ch is higher than that of the m xed inks
wirso aicea] by dri wi iy relse edytet ¢ e adf offr daieonizadBlp) éhe
27 and the above-noted pignment ink by 0.85 of pH
phabefclleeside dliskiritgutidie viye mek shae dhsifigcch partinjer size
than that of the pignent ink by 1.05 of pH was m xed,
[ 24 f I
gt R PSR S
[ t. i nk hayi,ng. [ gt we
b SRR g0ase T it PEe R BAnhS: MR UR AR O The
Product i cig Exanpl e 25, has caused .no b5%m FIG 20
refBhk o4t g AREPE IS TR ABL P RGER 18 Jihy- 20.

From the result shown in FIG. 20, it is confirmed
that when with the yellow dye ink of Production Example 27,
a little amount of the pigment ink having pH which is
higher than that of the mixed inks produced by mixing the
dye ink of Production Example 27 and the above-noted

pigment ink by 0.85 of pH (before the mixing, the dye ink

" has pH which is lower than that of the pigment ink by 1.05

of pH) was mixed, large particles were caused.

The mixing of the yellow dye ink of Production
Example 22 or 25 with the pigment ink having pH which is
the same as or lower than the dye ink of Production
Example 22 or Production Example 25, has caused no
problem.

FIG. 20 shows an example of the mixing of 5 % by
mass of the pigment ink with the dye ink, based on the

mass of the dye ink; however, when a much smaller amount
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mass of the pignment ink with the dye ink, based on the
mass of the dye ink; however, when a nuch smaller
w@pwan9tli t he pignent ink is mxed with the dyrCT/mk005/007107
al most no change is caused in pH of the dye ink and a
Jlttle anount of the pigment ink is caused t o be
g p{zhte'rpd 28k 14 nfi3a 2PitARhieNdlyleai nRH 4198l sBtraS
Opﬁpogpt ? dye |nk§ﬂg¥ore t he nixingygnd anot her pH
not e e t I e 1 al i.ndi cat f '
ciwgeo"?s e Tn PH R R ICIAE AREH Bl fRAoa of
and, when the .pignent .inpk.and the dye ink are;m
e RRER RBES T R RoSAIEO B DT ERA BT WGl SFnke & FE. 20,
simlar t o that of the pignment_ink, so that ..
andmitkabpd dpdieas est pebofi hadly ol g’@éom ﬁhe mIxing
proviso that pH of the pignment ink is relative high -
atd. &nothkeirghB notedobedere bhie hndtisdept tindicaéesikHeof
recording, since the mXxing of the both inks is
t0eh % 88 1lUE idT0th B eigihea tt hekboh il thksdyéhale is
al ways caused a place where a little amount of the
Pi gMeat, iple behBEXednd, Whdd ghee PEBHN L ehk ha dlyRe dye
E EF b pi i's considered y

iﬂk lahthe in ow path, so that
. thhat: th | | . . .
it M5 G0 iy EhePifs s RS JRGOF, BH LS Aiked inks

.adversely affected., Further, with respect t o the

i Akl aF debtbrig | henp s Tsn bl 57 SOt Prke AT able
little part where is unsatisfactory cl eaned renaing,

adwerse ¢ffecki§ ngtosbservednk Hilh@rowisei Phaarﬂrﬁhgf the
ink, large particles are caused,

pigment ink is relative high (7.5 or higher)).

However, with respect to the inkjet recording, since

the mixing of the both inks is performed during injecting

the both inks, there is always caused a place where a little
amount of the pigment ink is mixed with a large amount of
the dye ink in the ink flow path, so that it is considered
that when at that place, once large particles are caused, the
reliability of the ink injecting is adversely affected.
Further, with respect to the inkjet recording, when
after cleaning the ink path, a little part where is
unsatisfactory cleaned remains, due to the mixing of the
remaining ink with another ink, \large particles are caused,
so that the ink injecting is frequently adversely affected.
However, it is confirmed that by using the dye ink having

pH which is higher than that of the pigment ink, even
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so that the ink injecting is frequently adversely

affected. However, it is confirmed that by using the
wag@siopiezhavi ng pH which is higher than that oPCT/he2005/007107

pi gment ink, evenw thout the cleaning of the ink path,

| arge particles due t o the mxing of the inks is not

Wfﬁyﬁﬁg -thgé\emﬁ&hgnof%el nkkMh s 6Bt dakrisenpal t R 1RG Hadeto

L above-noted 1 nkjet printer (manufactured and
sol d. by Ri nRAap Lid. _; de name: IPSIiO G
thﬁﬁﬂ‘}’:{% Og{r@%gﬁce o%st%}égicn usfe;(ﬁdet ected by neasuring
the electrig resistance using th | egtr s and
<Eﬁ'@dmﬂ:ﬁantfq}‘ TV ‘E‘?E‘rf‘gtlgfl P& Tardxodeor 1 he i nk,
the ink is supplenented in _ the sub tank. Wen the dye
i nk chmphiesiamy o neafieid i pkiehP g der bmamlég%*i%%g and
Exanpl e 22 was used, the m sdetection (the m staking
séIke bst RieohnCwn patyheLitdk; tsaslet npresedP Fid) GHE07), the
state in which the ink is already absent) was often

pFé4SREe dfi the assUdEdetbated Ny eabaeueinghthe electric
m sdetection is an ink foamattached t o the

r EHEGY OﬁeustgSthw%étklgd%%%hﬁkaeewa'iﬁ'gneo QHR5 Yy
nmass o a Si C

one anti-foam ng agent of Production

anple 2 s ysed, th I sdet,ecfq I
antSrtn BRI AP Tine eyt hRaRE TR s SELREIE entea
~and 23, the ink g@g subjected tq the 5-m nutes foam ng
inithe pubytapds adbBed ABet dBe HISC e9IPTISIRER resul t
of the test, it was found that each of the
anti-foaming agent of Production Example 22 was used, the

misdetection (the mistaking the state in which the ink is
yet present for the state in which the ink is already absent)
was often caused. It is assumed that the cause of the
misdetection is an ink foam attached to the electrode.
Thus, when the dye ink comprising 0.05 % by mass of a
silicone anti-foaming agent of Production Example 23 was
used, the misdetection was lessened.

With respect to the dye inks of Production Example
22 and 28, the ink was subjected to the 5-minutes foaming
stability test according to JIS K3362.

As the result of the test, it was found that each of the
cyan dye ink, magenta dye ink and yellow dye ink of
Production Example 22 has a 5-minutes foaming stability
degree of about 30 mm or more and on the other hand, each

of the cyan dye ink, magenta dye ink and yellow dye ink of
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cyan dye ink, magenta dye ink and yellow dye ink of
Producti on Exanple 22 has a 5-m nutes foam ng

wa@t@biopioey degree of about 30 mm or nore and OPCT/IR2005/007107
ot her hand, each of the cyan dye ink, nmagenta dye ink
and yel |l ow dye ink of Producti on Exanple 23 has a

PPodulkuiSs £oam Pl FRdJ bysopanas & fdAniin O thdsbity
<Evaluation for Flowability of Ink during

Bl anc- hvery>. W respect to a conbi nation of the
d%%eelgnq?e%P I%r% ul}:/\:l%gﬁ Exanpl e 22 and the pignent ink

f Productign anpl .24 or.th €.l nknQf _Pr Gt i
<Erapdion ﬁm?ﬁﬁ%ﬁ xiof KR% U5 bR Bl pa- Bl rES>
~as_t he conbination of the dye ink and pigment jnk
whi chWHitd teenept dgenl Somimaides 9f itilet ﬁéfepwﬁt?#g,
the blanc-delivery (the action in which for
Prailutcsi o g xamep be 232 @ djtdo pignoént Halk of Papdectiee
surface of the inkjet head stained by the using is

Es@rAped M tdr the dyadak todfePd b dtu célio nhE R@agn phe 24 can @
the nozzle is blown off) was perforned. In the case

tfgg:ﬂn%ﬂelggléﬁc%iJfaPiz;gﬂtfgtiBB?E%iﬂ% 9f Dsaguction

21 35 35 (G 0.4 L AL BN 1% BB
cdmb BRnPRn! e ey Rah»RaRiE e AER R hare g
DERBOFRS aHtGRBALe RIS, BALRE A ERanl 2os 1LY Faefitbe
agtiloaxg %?1 vr;EilsiSchO];OIt' IEaintaining the stable injecting of the
ink, after the surface of the inkjet head stained by the
using is scraped with the blade, the dirt which has invaded
in the nozzle is blown off) was performed.

In the case where the combination of the dye ink of
Production Example 22 and the pigment ink of Production
Example 21 was used, only a slight amount of the pigment
ink has remained.

On the other hand, in the case where the combination
of the dye ink of Production Example 24 and-the pigment
ink of Production Example 21 was used, a large mass of the
pigment ink was blown off into the receiver for the
blanc-delivery. With respect to the pigment ink having a
large surface tension, such as that of Production Example

24, the formed image has a low drying rate and the

feathering of the formed image in the plain paper is easily
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pi gment ink was bl own off into the receiver for the

bl anc-delivery. Wth respect to the pignent ink having
wa@2doangmsur f ace tension, such as that of ProdPCt/ir005/007107

Exanpl e 24, the formed i nage has a | ow drying rate and

the feathering of the fornmed image in the plain paper
chi&api | ycaused. The recording ink according t o the

present invention is a recording ink having excell ent

oL Y OB s P SR gy voneion

stabi ity used jet
.perfornmed.usin dye ink a a pi nt, i n r.operly
819 afAraiy e b duhY Ohe §7es e Hos A asy iR not
only the color saturation of the obtained i mage can be
prepetaps e aphiddelivery sbabhdtyiwbdchais mged hoyrhe
gquality can be fornmed and the recording i nk can be '
5 ipkgéénawordipg pedfoomad iukingamEt diyegin kaan dnk wigpoead,t
an inkjet recording apparatus and an inkjet recording

iRkopesperInanlitecaadiely tlkoaghobaenthkiet he 4l esedtby
i nvention conprises a dye ink having a high viscosity,

L, 50,56 ok o QRS LS00
cnBghel etk TgbhEr kP P uhAl R s ipmnee dpagine @
WS GObhGRD P GRTEIPd Rl c1s eGP ARB s Sk H
1o Dusfonabhe ppblatbéo an ink cartridge. an 1uk record, an
inkjet recording apparatus and an inkjet recording process.
The recording ink according to the present invention
comprises a dye ink having a high viscosity, which is used
for an inkjet apparatus comprising an inkjet head having a
15 train of nozzles, a sub tank feeding the ink to the inkjet
head, a negative-pressure generating unit which generates
a negative pressure in the sub tank, an_ppening unit to the
atmosphere by which the inside of the sub tank is opened to
the atmosphere and a detecting unit by which the presence
20 of the ink is detected by the difference in the electrical
resistance and the recording ink can be preferably applied

to an ink cartridge, an ink record, an inkjet recording

apparatus and an inkjet recording process.
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of the ink is detected by the difference in the
el ectrical resistance and the recording ink can be

w@e@seombi y applied t o an ink cartridge, an iPKT/JP2005/007107

record, an inkjet recording apparatus and an inkj et
recordi ng process. CLAIMS 1. Arecording ink conprising:
a dye ink, and a pignent gnlkinmierein the dye ink and
the pignment ink are used alternately through one
inkjet head in an inkjet recording, and the dye ink
and the pignment ink have respectively a viscosity at
25 C of 5 nPa- s.or npre and the.difference between
the vilscodt £¢C8Fding b‘}/g GRPIAG R Ae viscosity of the
pigment ink is 3 nmPa- s or less. 2. The recording ink
accor di dye iBkg|aéh 1, wherein pH of the dye ink (pH
B) is higher than pH of the pignent ink (pH A). 3. The
recor di pdginnénédade,ding to claim2, wherein the

di fference (pH B - pH A) between pH of the pignment ink

(pH AjwBedephl tHe tdiee du& hnkl (hE Blginent Ink aré.uded
The recording ink according t o any one of clains 1t

eﬂﬁ@rn‘@%‘%‘i?i hibeehi SRR kUG BR% Pihbahi 8l ItOPEESE@fn g,
and the dye ink and the pigment ink have respectively a

viscosity at 25 °C of 5 mPa-s or more and the difference

between the viscosity of the dye ink and the viscosity of the

pigment ink is 3 mPa-s or less.

2. The recording ink according to claim 1,

wherein pH of the dye ink (pH B) is higher than pH of

the pigment ink (pH A).

3. The recording ink according to claim 2,
wherein the difference (pH B - pH A) between pH of
the pigment ink (pH A) and pH of the dye ink (pH B) is - 1

to 2.

4. The recording ink according to any one of claims
1 to 3,
wherein the pigment ink has pH buffer properties in

a pH region of 6 to 9. 4
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a pHregion of 6 to 9.5. The recording ink according t

o any one of clains 1 to 4, wherein the pignent ink
w@ommsid®es at | east one of water, a pignment, aP@EIRA0059007107

agent, a polyol conpound having a carbon nunber of 8

to 11 and a glycol ether conmpound and a surfactant,

and hgs aTH&¢esorMidl Avk G &oriH@toSally §RECoLRYaPm s
surface tension at 25 C of 40 mMYmor |less. 6. The
lrggqfdi ng ink accordingt o claim5, wherein the
prgment ink is at |east one selected the group

consi st ng of ,pol yner fipe particles conpry Si at

| east WIREran PG, PAET G ity SOBPERSR Adrifast one of
wat er - sl i ght sol ubl e cql orant and a carhon bl ack
Walhhg RIgent. shavettingiagsm i,z Rlowdscomnaind
surface thereof. 7. A recording ink conprising:. a dye
hiankin gvaecerhomha udpb eirnif Bato d Mviagubsi gyyael 23h@rof 5
nPa- s or nore and a surface tension at 25 C of 40

cBM prand essd andulrifect £66) G H4K o siseeditiyorta®s °C of 5
i nkj et recordi ng apparatus conprising: an inkjet head

1By B% AR Rl BOAA G FofiPod K Lol B 4G N or
O the inkjet head, a negative-pressure generating
Igggi'mhich gener atesa negative pressure in the sub

an

6. The recording ink according to claim 5,

wherein the pigment ink is at least one selected the
group consisting of polymer fine particles comprising at
least one of a water-insoluble colorant and a water-slight
soluble colorant and a carbon black having at least one of

hydrophilic groups in the surface thereof.

7. Avrecording ink comprisiﬁg:

a dye ink,

wherein the dye ink has a viscosity at 25 °C of 5
mPa.s or more and a surface tension at 25 °C of 40 mN/m or
less and the recording ink is used for an inkjet recording
apparatus comprising:

an inkjet head having a train of nozzles,

a sub tank feeding the ink to the inkjet head,

a negative-pressure generating unit which generates
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an opening unit t o the atnosphere by which the inside
of the sub tank is opened t o the atnosphere and a

waleawsovioag unit by which the presence of the i PRI/IR005007107

detected through the difference in the electric
resistance 8. The recording ink according t o claim

%&ebnpweswgrﬁr th@Coh Bi fin Rppar at us conprises a
scr plng unit by which an adhered ink is scraped off

Lo Gle DRERIAY 5.1 05 BhANCatEldutiyre Oy h%mchg the

recorgl ng 0 any one
i nk co a wetti

) e| n r| ses r

iBgERe. O LOFSTBE: (4N BrRaRBERS hBrD e £ 8PS B

havrng a carbon numher of to 11 and a gl ycol ether .
conpo@ndetaslimgsuniyi onﬁ’ihlfhat by presree e ¢h the dpk is
nore and a surface tension at 25 C of 40 mN'm or | ess.
dikGecthd tlcoughnghendiffecendenin tthe elai¢inie, rewistainre.
the wetting agent is at |east one of glycerine,

1, 3-butanediol, triethylene glycol, 1,6-hexanediol,

propyl ene glycol, 1,5-pentanediol, diethylene glycol,

di por @y'( ﬁ?}‘i@'ﬂéw’”dlhﬁ f@k@ééﬂr&’ﬁ‘%’%?%leﬁml 7

-tris oxyl met hy propane an i met hyl ol

et hane.11. The,r di r o
o hon e M TR O TP P PR
S%%g?)tlnlgnutnqg 619’/ which an adhered ink is scraped off into

the receiver for the blanc-delivery.

9. The recording ink according to any one of claims
1 to08,

wherein the dye ink comprises water, a dye, a wetting
agent, a viscosity-enhancing agent, a polyol compound
having a carbon number of 8 to 11 and a glycol ether

compound, and has a viscosity at 25 °C of 5 mPa-s or more

and a surface tension at 25 °C of 40 mN/m or less.

10. The recording ink according to claim 9,

wherein the wetting agent is at least one of glycerine,
1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene
glycol, 1,5-pentanediol, diethylene glycol, diporpylene glycol,
trimethylol propane, 1.1.1-tris(hydroxylmethyl) propane and

trimethylol ethane. '
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ink is 35 %y mass t o 50 %y mass. 12. The recording
ink according to any one of clains 9t o 11, wherein

wo b@swd®ensi t y- enhanci ng agent is at | east onePOf/JR2005/007107
surfactant and an al ginic acid conmpound. 13. The
recording ink according to claim 12, wherein the

surfagant The fbcbpash Otk Oicc%l"cﬁ'i‘ig”ﬂbcaﬁyr(f)ﬁ@t@ﬁblalms
and a nonionic surfactant. 14. The recordinhg ink

gaE&Of(f' ng to any one of clainms 9 to 13, wherein the
anount’ of the surfactant in the dye ink is 7 %y mass

or . The recordin ordin n

of ol EeIYT §hEsarhkEng G EhE HAGLIREtEeht T dhey

the dye ink is 4 % by _mass_or nore. 16. The record| ng
lnkkl%ééo/@uhygma@s éﬂy59n% by B1a¥%Hs9 t o 15, wherein
the dye ink conprises a silicone anti-foam ng agent. 5
17. The recording ink according t o claim 16, wherein
the silicone anti-foam ng agent is one of a

sel f - digspeMYidirecoirdiapgnEn R ¢ cd@bif 3 oagaRt oardoARlaims
emul sion silicone anti-foam ng agent.
9 to 11,

wherein the viscosity-énhancing agent is at least one

of a surfactant and an alginic acid compound.

13. The recording ink according to claim 12,
wherein the surfactant is at least one of an anionic

surfactant and a nonionic surfactant.

14. The recording ink according to any one of claims
9 to 13,
wherein the amount of the surfactant in the dye ink

is 7 % by mass or more.

15. The recording ink according to any one of claims
9 to 14,
wherein the amount of the dye in the dye ink is 4 %

by mass or more.

16. The recording ink according to any one of claims
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i o 18. The recording ink according t o any one of

clains 1t o 17, wherein the recording ink is at | east
wor@ssegidect ed fromthe group consisting of a cCRENIP2085/007107

a magenta ink, a yellowink and a black ink. 1 5 19.

An inkjet cartridge conprising: a recording ink

@®neapsyl ated in a container, wherein a recording ink

is the recording ink according t o any one of clains 1

t ol ; i Rk ' N . .
clai m T8 o e ey T L oF R AR BRRb e i Foamine
or nore of an ink. 25 21. An inkjet recording
apparatus conprising:an ink ejecting unit, wherein the
ink ejecting unit fornms an i mage by applying a
stinmulation t o the recording ink according t o any
one of_clains 1 to 18 and ejecting the recording ink.
5 5 22. The ihhpeteserdimy igkapsspadingate edding 16,0
claim 21, wherein the stinulation is at |east one
sel ectweti efreom tlhe sjlium e enstisfoamiofg adweat isone of a
pressure, a vibration and a
self-dispersible silicone anti-foaming agent and an emulsion

silicone anti-foaming agent.

10 , 18. The recording ink according to any one of claims
1to 17,
wherein the recording ink is at least one selected
from the group consisting of a cyan ink, a magenta ink, a
yellow ink and a black ink.
15
19. An inkjet cartridge comprising:
a recording ink encapsulated in a container,
wherein a recording ink is the recording ink
according to any one of claims 1 to 18.
20
20. The inkjet cartridge according to claim 19,
wherein the capacity of the ink cartridge is 15 g or

more of an ink.

25 21. An inkjet recording apparatus comprising:
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i o light. 23. The inkjet recordi ng apparatus
according t o any one of clains 21t o 22, wherein the

w0 pdosepmet i ng unit uses the dye ink and 15 t heP@I/grpeot/007107

ink alternately through one inkjet head. 24. The
i nkj et recording apparatus according t o any one of

cl ai Mg n2in kOe fedot i {lgiig’ the ink ejecting unit
conprises an 1 nkjet” 20 head conprising plural trains

of no -hal gi i bgquld s r a
t ank orgé?%?iqullge gﬁIPi %ﬁy&lgﬁdgﬁgﬁﬁgﬁg%?qﬁg%g%ogfhe
i nkj et head.. 25, The inkj.et recordi ng.apparatus.
azBI3RBEnG 1 HB8 1 lntDat i SHoT e LB AGARE ding to any
conpri ses a negative-pressure generating unit by which
oaeneéaetlwmﬁaﬂeggdr% and gigetEdn 6 reerdip s imk. an
opening unit t o the atnosphere by which the inside of
the sub tank is opened t o the atnosphere and a
detecting unit of the ink by which the presence of the
i nk i g2det §H ednkjeoudtdritd nd by erekn ofaddvwarding to

el ectrical resistance. 26. The inkjet recording
cPPP@ratus according t o any one of claims 21 t o 25,
wherein'the inkjet recordi ng apparatus conprises a

Scr apWe)lf”JQi.ﬁ tzxcer g?i.rﬂ%lgtbﬁoﬁnisagleelre%dsti Ble Befected from
recei ver tor the blanc-delivery.
the group consisting of a heat, a pressure, a vibration and a

light.

23. The inkjet recording apparatus according to any
one of claims 21 to 22,
wherein the ink ejecting unit uses the dye ink and

the pigment ink alternately through one inkjet head.

24. The inkjet recording apparatus according to any
one of claims 21 to 22,

wherein the ink ejecting unit comprises an inkjet
head comprising plural trains of nozzles and a sub tank
holding a liquid fed from a tank for storing a liquid and

feeding a liquid to the inkjet head.

25. The inkjet recording apparatus according to

claim 24, '
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27. The inkjet recording apparatus according t o claim
26, wherein the scraping unit is one of a w per and a

W@ i05m979228. An i nkj et recording process conprPGI/iRE005/007107
ejecting the ink for formng an inmage by applying a
stinmulation to the recording ink according t o any one

of cl gyPBrdih tHd sails tan@ccoMdpFired acfe@iaigverfredSure
The inkjet recording process according to claim

.ej Nt i s i j I
NPT it By TPk 8 BaPhie PN 38 EEhERated
vipration.and a_light. .5 30. .The iRKj recoyding . .
it bhB B B 2 PP enipeominirfo tBe EbalFTPheLE Dy which
wherein in gjecti the ink, the dye i.nk and th
thegiptde ¢ the SRBEANKE denapengd ke it admopRReze and a
head. i o 31. An ink record conprising: an irmge o
dredrereingnuait edoklae g ladbgi wrhindi nh e peesevsedphghenknk is
according to any one of clains 1t o 18.

detected through the difference of the electrical resistance.

26. The inkjet recording apparatus according to any
one of claims 21 to 25,

wherein the inkjet recording apparatus comprises a
scraping unit scraping off an adhered ink in a receiver for

the blanc-delivery.

27. The inkjet recording apparatus according to
claim 26,
wherein the scraping unit is one of a wiper and a

cutter.

28. An inkjet recording process comprising:
ejecting the ink for forming an image by applying a
stimulation to the recording ink according to any one of

claims 1 to 18 and ejecting the recording ink.

29. The inkjet recording process according to claim

28, |
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wherein the stimulation is at least one selected from
the group consisting of a heat, a pressure, a vibration and a

light.

30. The inkjet recording process according to any
one of claims 28 to 29,
wherein in ejecting the ink, the dye ink and the

pigment ink are used alternately through one inkjet head.
31. An ink record comprising:

an image formed on a recording medium using the

recording ink according to any one of claims 1 to 18.
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