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WD 2005/ 097921 PCT/JP2005/ 007107 DESCRI PTI ON

RECORDI NG | NK, | NK CARTRI DGE, | NK RECORD, | NKJET

RECORDI NG APPARATUS AND | NKJET RECORDI NG PROCESS 5
WORERHW¥Al Fi el d The present invention rel at ePCIGP005/007107

recording ink used preferably for the inkjet

recording and an ink cartridge, an ink record, an

i nkj et recording aprEStﬁRig’a‘TéﬂN nkj et io recording

process which are provided using the recording ink.

Badi CORD ING SMKe INK ICOARIRPDIGES N ®E OGRIY,

the inkjet 15 recording systemcan print in the plain

papel NKIAR TR EEORD ING AP Pack ATAY SPANH stfkﬁgcﬁ‘”d
the cost and running cost thereof 1s low, recently

it has been rapi gl i . erally, the
recordi ng ink usgﬁy ggﬁgﬂgqpagﬁip(%gggfding systemis
requi red to have properties, such as a color tone, 20
i mage density and spread for obtaining a high inmge
aljty, .t di ssolve stability of the colorant for
T QﬂQ%ﬁﬁgl? reliability, the water resistance and
l'ight-resistance of the ink for securing the keeping
qual Mhe greasent énveaddo nmagla tesntio the eoirdingr ¥hkOused
properties of the ink for obtaining the 25 speedup of
preifer pbi ptforgshedirflojetsab 6+ 3ifg 4 hASEnPIIREYdH§3dgl, an
WD 2005/ 097921 PCT/ JP2005/ 007107 ’
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 an-d the cost and running cost

thereof is low, recently, it has been rapidly sﬁread widely.

- Generally, the recording ink used for the 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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various proposals are made. For exanple, in Japanese

Pat ent Application Laid-Open (JP-A) No. 2003-96345, a

pi gnent ink having a relative high viscosity is
WOBPHIIER8E. Particularly when with this ink, PEEJIP2005/007107

printing is perforned s in a plain paper in high

speed, the feathering and the color bleeding is
Varipgsy REAReIEhdasehimhdgual i Fori egpompdei ngn alepanese

advant ageous col or tone can be obtai ned. However,
Pajente Anplipatposed.pidi®@pen nJRad)aNoel 2008-96305, 2

gl ossiness as a pignent ink, when using this to ink,

pigheenti MknBawingerd of8pstivid chigSe¥s dALY. ikNb%obed.
has such a di sat?\%:nt age thlat th]iggls i nk has )‘F’/ret1 alppggr léred

PAYSEIFS e Y00 90e! BRoBla2 e

is required t desir e>pri

.__per . usi n he,dye i d it ji.s desired,that

inPRBET Bt 3% WIEUR e, BRF, featie it  the sador
dye.ink, proper| alternately. \Wen the printing is

blﬁ@ﬁiag TATHlY R iR gnend ankighh@ualityyémagke having
properle/ alternately through one inkjet head, since

any g vyt 4 gko ki e oirst ens ot am i o odrtchitbeal .pi gment 20 i nk
which is a dispersion have different properties from

eachHdwewreri t whilenkthiw tphatpdyeain phgweaepaink Bas a
the inmage quality and the injection stability, which

P4 ORAY i fos@inieRk 88t adbesp ShErad. her... .
T Thihy osaIoLl, B8 PRTRLALERY, STHeYSHsing this

a1 e84 v ol SR PSR o MBS BBl
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 usiﬁg the'pigme.nt 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 viewpeint 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



10

15

290

25

al ways easy to prepare a dye ink having the same high
viscosity as that of the pignent ink. In the case
where the printing is performed using the dye ink and
WO0gpeiP2L nk  properly alternately, the segnemCaiiPoIsHH7107
the colorant 5 should be prevented. For this object, a
dye ink which can be used alternately with, a pignent
alwhysawdany atepprepaed apHiys mkpdseding Jhpasasee high
Pat ent Application Laid-Open (JP-A) No. 2002-60665.
viOEEy 48 S oo pilgmbherinks Ihehd $69% Wwhdfe the
the dye ink neither disclosed nor indicated 10 and

j [ 4.h ' ;1 he e 4K, ;. the [ 4
pEHERE (DIToRa 8L gl RES A, iR Ca i 1nUaY nk
[ ies,for .t [ e qualit ecent Iy, ..an i nkj et
pPUBBFLY nuusfhated biB SEpaA iR a8, GPYoFant
ig i nk having a high viscqgsjty can_be 15 o
Slggvﬁpﬁ@dp{%ﬁaﬁsgt urEBraﬁ}al%d? s> F# cdhe Ganpatifrich can

Ltd; trade nane: Ricoh IPSiO G 707 and G 505) are
belenspdpadternatelyx oniidnt & opigmiertt indi hpvhegea specified
recording apparatus, the pignent ink is printed,
pHousv @ oipiosies! riai thepandisec Pesecth Nk ppbili cidbed Lol -Open
using these recording 20 apparatus, the dye ink is
(JPLAY adoarph b Pes 0ebs. | Hdﬁev@%pﬁ%hﬁop;i»ggyo;sedtlr}kthere is

whi ch can be stably fed and printed Is _

t1d “ﬁs%%si%’n&ﬂ?&%t 'a% Fglg(:jfnlet‘ﬁg%lle?hhygc seed o%isiinid[i;ated

excel l ent er-so e water-sol u

o, 180G LAY PuTeh 1B S imb B STEE ch s o
hfg /éjlfxg aocse/ ?;gglsggn 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 using -thes-e 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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used irrespééfive t he mater;solubility thereof), so
that in the case where a dye ink having a high
density is used, when a volatile conponent of the ink

WORQSHIWEt i zed and the ink is dried up, the i RKRTAB2005/007107

crystallized and adheres solidly 5 sonetines to other
materials. Particularly when the dye ink adheres

ussa iidirg sipe cttivee r hei weatdwisof hdibitandtoateofdy ysoythat in
which the dirt in the ink nozzle is blown out after

theheage prherdun ntyd hmk! hanving o obbehr dedfsitheidi tked,
inthe inkjet head, it is not easy to renove the

Wl?n‘% t'?agglé\ﬁﬂ_%f%ﬂgﬁxne itnge Whéhidesiesta @rf‘ﬂt?eﬁie d¥%@d the

a difference fromthe pignment ink),
._sat urated ter-sol ubi.l i he_dye_is linite d
infOL AL oIF B Tl g S ifel R A4S ANy
show t hr ough ip conpari so wi t.h the pi nt _ink, .the
SO AR L1 ORRK( B4 BTIR Suhi ERTIECE evimR dhe piye
_ rendered to have a hiﬁh viscosity is_ limted and the
indeadhenargsolidlydye the reseiveralor dgihe \nlsgusidelivesy by
been not yet proceeded, so that the pronpt

wldinie! theerirt hénedhe dndesnoedl@ovadhyswn2Cot safbsurehe
of Invention The first object of the present invention

wil nt%O @L2YhEe tha raeanting iﬁfhc@éﬁir.@g oIxa@ld eatricalPrthe
evel opi ng properties and high delivery stability, by

in¥0bemaRY, 9P'sk APy VLI r AN IHORIFY. | K

operties eiln recor performed using
a dye ink and.a pignent_ink proper]ly, 4, 2005/0907921
CT) PSSO To PN oF Hot of YRR bigh BHe TR 8t Kh At o
,gnbe obt gj ned and the | )
difference rom the pigment ink), the saturated
water-solubility of the dye is limited and thle 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 prompt

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
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color saturation of the obtained i nage can be

remar kably inproved, but also the inmage having a high
quality can be fornmed; and an ink cartridge, ink

WQ@@@QS\iS‘le nkj et recording 5 apparatus and i nkjREeI/JP2005/007107

recordi ng process using the above-noted recording
i nk. The second object of the present invention is to

aptOwh dee by t&GUH N DA nkgeRrhehidecandye dbkafiBvd Hha the
high viscosity, which is used for an inkjet recordlng

cé AT 84 Ugr 461 0P 't?ié‘%lfﬂhe |ngeit head J&EH”IS‘ fnk ]Pably

nozzl es, a su t ank t |nktot

%@neraﬁ%’ﬁﬁﬂh é%?."é@séfééﬁﬁ?i*”eﬁa“ & @%ﬁt%ﬁ?l% can be

open g unjt to.t eatrm her ¢ whi ch, the, .inside of
formed;h amfhansinkegagiy g%elat e Ankigt epcording
detecting unit by which the presence of the ink is :
ap@dasiats bamde dnkjet enceconding elmxecdss using the
resi stance. The recording ink according to the present
abawernioded recbhéihgrisik aspect conprises a dye ink and

a pignent ink which are used properly alternately

t hr ougth ONgekBkidet o BEAL 28f 1 Bhan ﬁf’é‘é@ﬁtr?ﬁ%‘iﬂﬂi"en is to

wherein the dye ink and the pi grrent i nk have

PARSPIR P R a0 LB 5 g i

viEges W wdrighndty toefle Hapope: Hokdd b 58356&?@3. Al g tus
SEEAOE G U ALYt
can be formad. In thls aspect, as the pignent ink, a
tangnieedimg doepnlsitogthe 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
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
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.

Acecordingly, the above-noted recording ink has stable

injection properties and by the above-noted recording ink,

5



| east water, a pignent, a wetting agent, a surfactant,
and a C8 to Cl1 polyol conpound or a glycol ether
conmpound, and a surfactant and having a viscosity at
25 C of 5 mPa.s or nore and a surface tension at 0 25

' LG d an i mage
haV| ng‘g ﬂ}}%[{ﬁ’g ﬂlgﬁ :{%e gﬁgﬂt 5 ﬁ%}gdr;r%e%d can be
obtalnd As the.d rls wat. er ,
2 dye, 18 (i %%Prchtaé%ﬁfe bieGiet Sukr s piRMARL iRk Agtsing  at
and a C8 to Cl1 polyol conpound or a ?chol et her
é%‘#ﬁdomea’n@PFﬂVFHE agvettingsesent ¢ sarfaragt,of sanda (s to Cn
or nore and a surface tension at 25 C of 40 nlNm or
fpedxwgl cempordd Accargliyngl gther cymponkdwhi chndat sarfegtant and
is dried rapidly after the printing, has a little
$aveag aandedliepdt 26 ADG fCRMP LX Birbhbrd! ol afsaefdcedenBion at
a gl ossy paper, but also is excellent in |nject|on

staly Ly mSem Be1akt 2l edd. Tﬂ%cﬁﬁﬁﬁ% o glgége Cljlavmg a little

according to the present Invention

SRRy AR SRR B BRI B el e

0 m\N/ mor |ess, erein the, recordln ink is used
Fsmpg}ﬁlflﬁkmewecor Yy 2apprhing %&ereoﬁm%qsmy gahRpwngagent,
head having a train of nozzles, a sub tank feeding
#Ré 4 Ak te Cminolyakicempmamd orz gbipliefbepeemponad and having
generating unit which generates a negative pressure
an t heiswkityaatk25 a@ ot mbags wkithoteoatde satrfmspleasobyt 25 °C
which the inside of the sub tank 6 WO 2005/ 097921

BEHOIRMNGDb 6PV 15 s doPaneddinylihe Bl BIPRSLEh R0E oRly s
detectlng uni t by which the presence of the ink is

q?ite‘aczt ltgh{i%glgg}%P n]‘iifrfé q{a%rhcg}]ﬂ@ sg}%%l gl!u?fﬁéé(ﬁng and can

resi St even

exhibit glossy feeling in a glossy paper, but also is excellent ininjection
stability, can be obtained.

The recording ink according to the present invention 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 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 unit to the atmosphere by which the inside

of the sub tank



havi ng a hi gh viscosity IS Uéed, not dnly thé
recording ink is 5 dried rapidly after the printing,
has a little spread and bl eeding and can exhi bit
wogloosesyoieel ing in a gl ossy paper, but al so tpag/yr2005/607107
recording ink is excellent in injection stability and
can form an i mage having a high image quality. The ink
1§36 hEhade t8CERE i G dud Hdre RILECAt dbPYEHH] i i
con%ri ses the recordoits%g i nk accordi ng totrlt%;hmlé)by which
tflRoye: iLhst s apd. peels. 0 e present .
ARVEERRERSE of thEIARNSTRTAE EEE g LG BiBRERRse in
sed.for the printer of an inkjet recording system
¢ Fé%#‘éﬁ"n&elﬁ%? the a@‘o’%‘-’&b‘{l%b’ai ¥ edoriv Bieme® idye ink
the ink cartridge, the 15 recording ink is excellent
hiaviag 8- haghey bsiordtpripeseidesnot ol yatheghe et diveg yink is
stability, can inprove remarkably color saturation
5 danddcampidiyn afheghthealprintinggehathe i Yikikd spread and
recordi ng apparatus according to the present
bil e dith Foanabnpih Seshabil vl s§n feekirk el i A9aUR Ly b
20 which to the recordingginkggccordi%g to tﬁe $%¥S?aper,

bada$es ANk 3RRTUInG 1hRe; fe%f‘é]ﬁeh@Vﬁ{“igggatf&;? ity

is applied and the recording ink 1I's eje
L.0g ' . the ‘inkjet,recordin ppar at us
agl?cgrhgll ﬁ%%ohﬁgﬁﬁréeé;&%‘”%\% EBntaAge ﬂ%@alé ¥cting
uni t lLes an ener to the 25 recording ink, .
accor@' g“?g ?%@trﬁggg%ﬁtccpﬁ ERE b tdfuPEpeend iyvewtion
2005/,097921 PCT/JP2005/007107 the recording ink for
10 cPBYRYIRG St haeiapprdingiskoprecopdingsinghehebdye-noked
and the pignment ink properly alternately, the
firedordidnge¢mhdi aspacd lodnthe preiant davelndpbRgecontained
properties,
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
15 recording ink is excellent in color developing properties,
has a high delivery stability, can improve remarkably color
saturation and can form a high-quality in:;age._ )
The inkjet recording apparatus accérding to the

present invention comprises at least an ink ejecting unit by

20 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

25 recording ink according to the present invention and ejects
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has a hi g'h d'ell [ vefy' stability, can i nprove renmar kabl y
color s saturation and can forma high-quality inmage.
Further, it is preferred that the dye ink conprises

WO 2549192t f orming agent, so that in the sub tBRaRIP2005/007107

equi pped with a detecting wunit of the presence of the
ink by which the presence of the ink is detected

thecoedpnding ihk diofrf doemeing nthie ieheghli ¢ MRerefore, by
resi stance, the presence of the ink can be stably

usiigdited dyFdnkt by dadte Wigitehheinl Sl o AP RS rnately
solidly in the receiver for the blanc-delivery, it 1s 7’

tHE 9le@biAinkbhAt ki 1 bRRe1T&CLIYCE o] | g]tjel%ieesloginﬁ BEopsrties,

bl anc-del i very, a scraping unit
t - i ded .{.hat an adhered dye ink can
nEE'd Aidl SORVIS saRilme, GHn HRFEY o Eemarkgbly color
rocess accordin {o t he present _invention conprises
5 ‘i“#aeégfl laI‘Tb&e‘f%‘gt HJoop Bighegyadity imrgepy Whinthearw it
. the recording ink according to the first and second
isggpedezred tﬂ%@‘brb@%nd)ﬁmvﬁxﬁi ocomprisgergy iantioforming
applied and the recording ink is ejected for formng

agemt, ismagdall int he ndubj behkn@qiigped With! a detecting
recording process according to the present invention,

uhit bt Heqydlidited HUE tRECHKI B %H'Eﬁeﬁﬂée%?é]&e ce of the
invention, an energy is applied ané the r cord?ng 'S

in®d §Gt %tg%@@ﬁe%fogﬁg‘ﬁ%ﬂ é:tozﬁ:&ir?gﬁcﬁ%lf%iesngg%d%ﬂgl \éieginic

using th ye i

Q979 PCT/ JP2005/ 007107 . properly alterpately,
reSfRTABES ity T HS TRO b i iy S20 he el b s cted.
roperties, has a high delivery stability, can
F TpldbGe GOSfar RRAALE c’EgJ'P%r Ay raak Griiemesanolivthy ain the

receiver for the blanc-delivery, it is preferred that in the
receiver for the blanc-delivery, a seraping unit which is a
wiper or a cutter is provided, so that an adhered dye ink
can be effectively secraped off.

The inkjet recording process according to the present
invention comprises at least the ejecting 'o-f'a_xiecording ink
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 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



hi gh-qual ity ihﬁgé:ns_}ﬁérfhk'rebofd according to the
present invention conprises the imge forned on a
recordi ng mediumusing the recording ink according to

wa lves/979at and second aspects of the present porar2005/007107
invention. In the ink record, the recording ink is
excel lent in color devel oping properties, has high to

IR artetil: FEP BRI TR kel Bt i, color

r.ai: ' . In the appli.catign,specificatiqn of
d{ﬁ&r?%els%ﬂr&?ﬁ#g}ﬁ 168, tl"‘a(Ehr guﬁg}ne‘q?ht?ﬁpee‘fy h%‘é\%laf’llr‘rﬁﬁnscan
.that in the case., where_the printing is perfornmed
lﬂbﬁ’%"?he‘"ed%r?ﬁﬁb' Ihdcoher BSAUIHESR | Bagr oper| yform  a
alternately in the inkjet recording apparatus, as the
hlﬁlh"éﬁl%iééﬂ,lﬂllﬁgesane one inkjet head is used.
However, the above-noted case includes cases where as
5 anot h@theainkofreched riqairdieqor th nghapis¥addiss MmPahtion
used specifically for the printing using the dye ink
cantlp A2 AHd 9S8P eSPEFIId $3bhY af %chaiﬁg' M EQ%ulP BFing
the pignment dye are alternately used, such as a case
thkere rifgee,] ifd gall ¥ d fer the
pri nt Fﬁaaglg%niglg?h%b%;/xé&l né é\dngﬁéaﬁlo %{gra%‘grﬁ‘i"%g pgpects
paclfically, used for the printing,usin t he pignment .
of ne et isutlona, (M ¢ ARK Bsetrdeathy Becording
.used for t printing using the dye ink and another 9
19% 260% S*«zlit Pty spbovsdesrlopineamunankties, has high
ss_eci fically used for the printing using the pignent
diehky ex ot ideil it o asenwinerper axf ¢ are e kb It icodounséaturation
only the pigment ink, the same cartridge is filled
awid lathbold a high-quality image in the recording medium.

10

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

15 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 in.cludes; cases where
as another part of the inkjet recording apparatus, a part
used specifically for the printing using the dye ink and a

20 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

25 used for the printing using the dye ink and another
9
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dye ink and the prihting IS perforned (e case where at"
this 5 tinme, the cartridge is cleaned, is also
i ncluded). In summary, the case represented by

WO 290319%#¢h one inkj et head" includes all case%CW@WWIW

the pignment ink and the dye ink are mxed even in a
slight anount in the ink path (including also "in the
canetstid gienki st regpd 9ifi dOl1Br iwede desori phiconpoinidnani ngng the

FIG 1 is a graph showi ng an exanple of the titration
pigihe tf PAkCOHd1dd N0 dehe Rihekeaa e tise mﬁaﬁehg Wsing

accordi ng fo the present invention. 15 FIG 2 is

oI R {Hﬁg arrﬂtee ftehsatrtr é fﬁ%\revédﬁrl the

Tow pi gnen accor

to nt| on graph s
dsé%?ﬂr Hrd°he Pr ar*sohérﬁ%&&gmﬁnf‘%h%a hoURET By 2 rhhis
titer and pH. FIG 4 is a vjew schematically '
tiggeui A ean“%&‘élﬁ%lg@ ots cheapsid.cas rpdge dacdrdiady-to In
the present invention. FIG 5 is a view schematically
swhonany, dicexanpl xepfesehbedniky Chtnduige ome Aindkje4 head”
contained in a casing according to the present

irdlveldd aill 2asbkGrlerns tdie gxigmeraitoinkviavnd the dye ink
schematically showing 10 WO 2005/097921

arEThd 2085/ OPdd074n ap expgHe bt N ettH@C%til % "gath

appar atus according to the present invention.

(ih2188i F%PHANGPR Y Ve Wa SELIT rghhy, show ng

Brief Description of Drawings

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

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

FIG. 38 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




an exanple of the inner structure of the inkjet

recording 5 apparatus shown in FIG 6. FIG 8 is an

expanded vi ew schematically showi ng an exanple of the
wa wkj/et7ottead according to the present i nvent ip@r/spkdoS007107

9 is aview schematically show ng an exanple of io0

the train of nozzles for the inkjet head according to

dileex KHASIRNtf BHENTARRet Fﬂe@oﬂﬂqﬁé @?pﬁ%ﬁ%ﬁge%ccormnﬁ to

per specti ve expl anatory view sc I ca

tfféag?ggeﬁfb iheahifyy d feeding unit in the inkjet

rec I'Nng appara us according to the present 15
i nven G 11 is.an expanded view of FI G _10.
MU O (T A L T A tieally showing

show ng an exa |l e of the sub tank. FIG 13 A and B
ot ece¥aRpudindhes damanattrvicdng eatof 2bet hokded recerding
shown in FIG 12. FIG 14 is a top view schematically

5 agimavatusrshewanph e b6 . thhe mai ntaining unit for the
inkjet printer  according to the present invention.

FI G FHG s 8alks exbleaiidd ¥d W Ry SSd1eamid iGabl by %Wﬂgg an
25 an exanple of the maintaining unit for the I nkj et

eRAATE Jf +HO ARROBEH SEChrdTABOS g@lpgzﬁsg gor di ng

e present ention ovv| ng
fi@e%’%? | e of the relati onshi p between the anount of
he wetting agent in the

FIG. 9 is a view schematieally 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 aceording to the present

15 invention.

FIG. 11 is an expanded view of FIG. 10.
FIG. 12 is an explanatory side Vie\i‘i;' sch_e;matically
- showing an example of the sub tank. |
FIG. 13 A and B are longitudinal sectional views at
20 the A-A line 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

11
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dye ink and the viscosity of the dye ink. 5 FIG 17 is

a graph showi ng an exanple of the relationship

bet ween the anmount of the nonionic surfactant in the
WO USRI and the viscosity of the dye ink. FlRCT/ARR0PHE04107

graph showi ng an exanple of the relationship between

the anmount of the anionic surfactant 10 in the dye
adavedmg thethd poesient dhvehdidge ink. FIG 19 is a

graph showi ng an exanple of the relationship between

the FI@NU @isthgralyh WowrehE 4 é08m ke of th@nd t he
viscosity of the dye ink. FIG 20 is-a graph show ng

rqut%ﬁgﬁkﬁ wét%@npgﬁgin SudP off &fe %E“f’iﬁ%&%}i‘% fn?he

m xture of a dye In a pirgment in

Best ,Mde, f.or rryi.n t.the | nyention (Recording
djf?]lg)nkzﬁn%gﬁlee%]gsrctﬁ%ﬂ%gi %tl@}@cgyﬁi to the present

invention_in the first aspect is used for t i nkj et’

r ecoiﬁdf@g Ifsing §raghe shivvang anpiEReR1e ﬁﬂgwbperl y

alternately through one inkjet head, wherein the dye
relaitienghibe pigrent thakameowent odspee tn vrignim sinifactant

viscosity at 25 C of 5 nPa-s or nore 25 and the
inditheed padambainddhd késvostiosof thof dieeinke i nk and

12 WD 2005/ 097921 PCT/ JP2005/ 007107 the viscosity of

the mpmenty ik ig% ad N Swohgl £ASexdhfpTee@rtdi g i nk
according to the présent invention in the second

rﬁ%&?&ésh?p%é@&g%ﬂi Pe! M SR offofhérbﬁ%fé gurfactant
recording” apparatius conprising an I nkj et head having a
in the dye ink and the viscosity of the dye ink.

FIG. 19 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 mixtunre of a dye ink and a pigment

ink in Examples.

Best Mode for Carrying Out the Inventio.n
{Recording Ink) |

The recording ink according to the present invention
in the first aspect is used fof the inkjet recording using a
dyve 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




10

15

20

25

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

i nkj et head, a negative-pressure generating unit

whi ch generates a negative pressure in the sub tank,
woaesemiling unit to the atnosphere by whi ch thoairpsisderior

of the sub tank is opened to the atnosphere and a

detecting unit by which the presence to of the ink is
tHetedadiby dendlid{heRaciAR A8 AIIREIL be f&3 Stance

and the recording’ink is a dye 1nk having a vi'scosity

at 25Tﬁe°§e§oﬁﬁ’ﬁ§thwc%o%@qn §Hg§f?§%ﬂe%%§1'tofnvghtg?n

aspect, "an aspec

Cof 40 MVmor less. I'n the sécon

. [ i.nkj et.: recording. apparat us s a 15 .,
i A0 b o B B R A BRI BB LB el et
the .receiver for the Blanc-delivery and an aspect in
Lo LHi R A PRRFAPYAS AR IF R g dikisrt Beaidpbaving a
cutter, are preferred. As the dye ink according to
trmin odconazbapettswh tarek f2e dingstéhe imkant the, inkiet
sanme dye ink as that in the recording ink according

head, e dégstivaspeetsaofret fenprasény aniewhoeth Eanebgtes
used. The dye ink and the pignent ink have a viscosity

adhegdbivEepesiutRais He BRAS talel 8HADb¥n8nBPANSt Yo the
nore. 25 en the viscosity is I ess than 5 a s, the

oHPARHERE Yy YR O0BL 08 2 FST) BP0 e 1o

ower ed.

the difference between the viscqgsjty of. the dye ink
th PR e D e anet BrbnEor s SISt hpOvRigh TR fitrRoe

Pr feraply 1 nmPa s_qr |ess. \Wen the. )
of the ink is detected by the 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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5 difference of viscosity is nore than 3 nPa s, it
becomes difficult that under the sane condition, both
the dye ink and the pignent ink are caused to be
WO%Q“é’B?’ézbarti cles. Depending on the cases, tRel/JP2005/007107
viscosity of the dye ink is higher or |ower than that
. of the pignent ink, When the 10 viscosity of the dye
injthe pdappgnarernidnlewsrest the pignent ink, the
above-noted di fference of the viscosity is
reprbsditeditst ase eedy diieodif{Die er dredaveéntiiee
viscosity = Viscosity of the dye ink - Viscosity of
viddwitygeenhe diyk. idR ahletlodbarf thedbighentt ek is 3
viscosity of the dye ink is lower is than that of the

] | hk, - | ifere f, t
mPL KT 14 ot BISAFERBLSSY MR oPF aeRh o Whrn e
. t he vi.scosity, =.Vi scosi of _th ignment i nk -
aiffbrebiie §E3%2hlinid Poer el 7l BB &I T hschencs
. heas sin f exanple a ..20 rotati ng.vi Sconeter
aifFCRHE Shatoniier Bharamia canditine. MattotbRcay oS -
pH A) between the pH (pH A) of the pigment ink and
andhghprpigmaemyt okt dmee dpas ek ﬁOSbepa!‘eaqu%mqrt&mles) 2.
After the pH of the pignment ink was rendered to be 25
Derghdbyg adilithgpe ansakkalhe wistbeitiynkf tthe dpiggimitid nk
having 14 WO 2005/097921 PCT/JP2005/ 007107 a high pH

hiphertéf 1akas Yhah 8RadCoflthavpigmie Pf QAR When the
concentration (which is adjusted according to the

vIEEIBSHSFLLETATE L8 {3300 Sheth il 5 pigmons
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 equgtion: (Difference of
the viscosity = Viscosity of the pigment ink - Viscosity of
the dye ink). a

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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5 More specifically, after the pH of 50 g of a nmagenta
pi gnent ink in the bel ownoted Preparing Exanple 1 was
el evated with sodi um hydroxi de, the nagenta pi gnent
WO HRSAONBY titrated with a 0.25 N HO sol uti onPCTHRR2005/667107
result of the titration is shown in Table 1. 10 As
the result shown in Table 1, the magenta pignent ink
a Heigh pdliwasdiidsaded: wihhcansa it hatvicpungrapet of
7.5 to 7.7 and has a pH buffer region at least in the
crc @ Do D wHivh 8s tndjhstledl alcker ddBigdss tae ar ound
pH 7.5, the half of the hydrophilic groups of the
c P B0F DI a tHoTPRESIINN 1bh-APs SOLIARAC PR EL o 1A Br LG PH
of the nmeasured nagenta pignent In was 8.7 and Tt

f
: Ir t whepn pH of the ink becones 8 or
eslsﬂ,(%-l & ﬁﬁqn@eﬁg%f ng}’ﬁ cles having a large particle

di anmet er becones, e. |t al onfirmed 20 that
at gﬁ"@ﬁmesBPCF §gY{Y=. %.h':ellwgﬁérp 3% §$1£I°§vﬁarmﬁigﬁfkta
of the above-noted pH buffer region), all particles
 pigmemnd ink igr dbiepbedo wdnotedabzepatrdngoll ¥axumplat 1 tas
magenta pignent ink has originally a high pignent
eleorecient meitthosodid o Hy o xid scbhiet i aglidwet £ froigan ewhti 1€k
when the magenta pigment ink 25 is attached to a

wRaPEtr alb¥ dowi @RPRNEIHES N H 08 dWRAionl N THS MMBult of the
2005/ 097921 PCT/ JP2005/ 007107 mmgenta pignent ink is

tit%ﬁig%;(ﬁ jkenderad ihoTLlﬁ‘igel.pa”i cles (gelatinized), so

e large particles of the pigment ink 1is
d f t ' ' hi gh i .
quar 145 8 Rl Famanra TRbher The PesRta siement

0 nd
inak ﬁne{?%ﬁe ion dissociation constant at around a pH 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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5 lowering the pH of the reaction partner, a
di sadvantage is caused wherein |arge particles of the
[ rapidly precipitated in the ink path

Wogﬂ}éfoﬁ%}% the pH-buffer properties of the yel PoHIP2005/007107
pigment ink are simlar to those of the magenta
pigment ink 10 (see FIG _2) , the cyan pig

m pgle as PEEH 4 1b mﬂﬂ—ll%@f"r@ﬂ]iSrIEﬁ}é‘i?F%é.t%i%ﬁ@vﬁarﬁ‘hes
FIG 3, for exanple a dye ink having the ion

(gd[{atnmaatd)orsocdshsttatmdtam ofardiclqw® of. the pigmh ewt dysk
ink in Preparing Exanple 2 in Exanples) has buffer

isPL @Panitiags olfs ot ithaind £gsthavbugda iH ol itk Hganth abidry,
a dye ink used properly alternately with a pignent

o e |
whilk 1H8I # . mgbfh:t 3 Xgm@ﬁ%%ﬁs PYRELE DaRi I 8 cdrnPhodnad

EI gnent d wth the abovef not ed pi gnent i nk

i Pkt 2l Sgaﬁﬁ L bRl

|nk(}l Lovvete Onthec T{tthe gtilenoted
FRRREE1R r@ﬁepaaﬁl? e dpk pee spBIhot ed

pi gnent ink, the dye ink does not precipitate the
prsgpehetedlkdin hhenmkipaby. of these two inks, so that
such a dye ink can be used properly alternately Wi th
such Em2ther gtkatpHrbufTae phyepenkidsast dhw gpélow
solubility in a 16 WO 2005/097921 PCT/ JP2005/ 007107

pilganeh tPih Ei k& Rindilafeyo RHosledsf ahd heagbave- phieémiHink
buffer region (, since the dye ink has a sulfon group

il g1 DL omslpsa it wim e niler
pﬁ-bul}?exl' pﬂopertles.

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 of 8.7; ;1 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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s head nenber, pH of the dye ink may not be nuch
hi gher. From the above-noted vi ewpoints, with respect
to the recording ink according to the present

wWa wopwdan, the difference (pH B - pH A) bet weanrbdegoo7107
pH (pH A) of the pignent ink and the pH (pH B) of the
dye ink is preferably 10 -1 to 2, nore preferably 0 to

18w oo htechs Inse p1f ido bE thd dbve-rldtddI5Ease

where the recording in ccording to the presen

biFTYERLIERA oS (182Ach A d Ny d ThIChACE UMD U300S, oiiFen,

ye i nk ‘and the prgnmen properly a

-t hrougk . j.nkj et -head, .not _onl e precipitation in
if el s Pt St SR e S BEL L TP e,
Brevgnt ed tii_;aé( during an opportune ink delivery for
cPRS1deLhR 8 thk lrnideggntacidng properyiesiol the dokjed
can difficultlﬁflowinthereceiver for the :
hgagham emihemry pfi tdfe Wye ik mrdky (pH Be isugh diertadt.y
hi gher than pH 20 of the pignment ink (pH A). Wen the

pH of Frben dipee inbloWepir o )] wseBipphiart st hanth he s &f t6 e
pignment ink (pH A), such a risk is nore reliably

r@esy&fﬁgQﬂm@tccb%iﬁrge%RJH@&mir%'&egx% I GRLRE ﬁ”tpﬁe I nk
el 1very "fot e

pat h and during an opportune’ink
l.e Y . Ab ] .S, Pr ecpit a can
AR R I M A TekPEebct BRrSHOIO B 80 8P %ns
Lanc-del bvery, ,in 05/,097921 )
p BRSO Th) §5% 6h8 Bf']i]wé%dgf e Tainkiifepreforably
ﬁiff rence of pHis -1 to O, such a dye_ink and such
-1 69 grré‘h?r? ik lgr add yu8elp Bropd¥hgnatherdiffergnce of pH

_however, the difference of pHis preferably 0 or
isyprkto 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 difficﬁl.-tly ﬂovx.r -in 1_:};-9 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

17
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5 As not ed above, SI nce”the pi grrent i nk aécordi ng to |
the present invention has pH buffer properties in a pH
ion of 6 to 9 and in this pH region, the dispersion

re
WO&P‘%{S’@?SW es of the pigment ink are varied, itP{EJIP2005/007107
necessary that pH of the dye ink is specified. The

I nk having pH to buffer properties i pH regi on of 6
Otk’&fgwei’ﬁdfﬁ;agwﬁgw tbieséé&?ir@@cﬁr egéraﬁi 5 -1ner dofsieh
the pH region has advantageous di spersion properties
a fliyeatnkl «adisuelivrigmeph jarkl deas heutts esh pebpead yt hat
after the attaching of the ink to the paper surface,
alparhatkty; blovtéeer nkhardifforbhley db pd@disopecdéegbeydnor
in a neutral region of pH so that the inmage quality
meesones advant ageous. The surface tension at 25 C of
the pignment ink and of the dye ink respectively is

or | BB il eys FLBALEIEIRLL PR

or | ess. ace sion is nore

m\/ the drying rate of e Lfrage in the plain per
thgREhEERT A SE LT B At ot v HEaREO DRIt rofghEar o
easi |l y_caused and further, the ink in the receiver
regapnt o Goi okt add inctis aH oegioqul the disnergiencan
easily stay in the receiver,  so that a disadvantage is
progesdde @ ofvhie epigmieati kkcanre didfiedyl it is il eow stsm tyhe
waste ink tank. 18 WD 2005/097921 PCT/ JP2005/ 007107

thidar pH oifet sl idyas enkens s citie be MERs Wb Hisy iy J1ar
exanpl e a surface tension neasuring apparatus

b sehsndoond gt Hjieye ey s6R Sk aneg e
diglp%trgion 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 pi-gme:'at ink and
of the dye ink respectively is preferably 40 mN-/;n 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~deliveryvcan 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.
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5 ﬁe{hbd.‘The.pfgnéht ink'by'mhichlno spread of the
ink is caused and the printed i mage has a high
density during printing using the pignent ink in the

wWOopl083/e97¢dper and which can be dried in high ®uae005/007107

during printing using the 10 pignent ink in the plain
paper, has preferably properties, such as an ink

Vi scaget¥, dhe2hu®rate X dtfipoeaibbe aivhdursdrisneg, for
tension at 25 C of 40 nWVmor |ess. Using the pignment

' Vin ~not pﬁfét' Vi scosity
e%fg%%cbi %u%f%?‘g?)%\ﬁ%ﬁsg@eggp%@the df%ﬁ%flébiﬁﬁk and an
experd nentaly print.i r at i
RS AT B st ST ISY AL IBRES LA ot tiTo.,
cqonventjonal dye i for the inkjet printing.has
Ltduatrade n%mﬁog:ﬁf’o Yeagerdinlg tookae numgplate
ink having a viscosity of 3 nPas was prepared and :
maftthexd.t he printing 20 using the pigment ink, the
experinmental printing using the prepared dye ink

i nst €BHechigme ol gnknbyi whichroughptded shihe hikdts
head was perfornmed. As the result of the experinental

cROEBH A tHE PRI Mthd e 9@ PIEHI _ﬁbﬁ%iv\?sduring
destabilized. "Particularly, when experinentally,

ever [ v : C t¥h:
oEftE R tg B8 Bl ot ols SERRIR R AT DGO  hich
I njected in.a.high spee nd attached to the er as
RS dae it s SR GRS RIS hRE B URECANE by
integrating the abgve-noted several ?rop to one dr.op
phgmee ipkelmithec MlAGLA2PRE RS PEe %a‘%ébérljc’?%tles,
several drops
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) inlstead of the
dye ink and an experimental printing apparatus according
to the piezo method, the printing was performed. A
conventional dye ink for the inkjet printiﬁ,c;r h_aé 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
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 experimenta]ly, several

drops of the dye ink having the viscosity of 3 mPa.s were
19




10

15

20

25

5 boul d not be int egrr ated to one drop and the onrm of I

the dot of the inmage had a large distribution.
Further, using a driving wave pattern for injecting
WO 2003699772t he pigment ink having a viscosity of PETHRHIZ007107
an experinmental printing using the dye ink having a
. viscosity 1o at-25 C of 3 nPas was perfornmed and as
injpeteddm o bighnweedpeninettathedith the raperpeint i ng
by integrating a small ink drop to a large ink drop
padikbe b stiahd \a par forsimed whiiclt weanttherdhesad, bysi ng a
driving wave pattern for injecting stably the pignent
inktBkrldvhBotlee WBCOSIH ¥t & seviialsdrapslb emedrdpnbalore
pri'nting using the dye ink having a viscosity at 25

th@aeﬁaéhﬁﬁgu%wgg Pﬁk@fl{/ @ggrgggﬁe@g_ﬂ s%%%'flatl’d%ﬁgs

printing c sta hus, when
i.ffer

d e .of the viscosit et ween,t.he pignent. i
coild BpS Bye tem aiedathsand PR ERL % Fopgt oF ¥ o
difficult that, 20 the dye ink and the pignment ink are
ofathedmaageyhad adpdge daabripuHodugh one inkj et head.

Wth respect to the image quality, by the printing
wi t h Kmethlge, hskngagidg ving Wacogattegm ﬁommgcgmﬁg
a driving wave pattern for injecting the pignment ink

st%\agnﬁha%igiﬁe\ﬂtsmﬁiwv% 8a Rasostihe AMHURP Hfs the

used ink was too 20 WD 2005/097921 PCT/JP2005/007107 -

e:%pﬁéﬂﬁnemaq hatidd18 daRshytRE dPe inREhviha 0h9s6ysity
aper was too |large and the inmage was wholly rel ative

PR R REE CAB L OHTR R AR it 67%he

e ggpi%nn%%%gligrimxﬂi%%,tgﬁe 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 p-igmen-t“ink and tin.e
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 foo
20
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S image can be recogni zed fromthe reverse surface of
the paper) may be caused at any rate nore often than
in the inage printed using the pignent ink.

wonoseabngl y, for | essening the occurrence ofpcii@z00s/007107
showt hrough, it is necessary that the viscosity of
the dye ink is enhanced to 5 10 nPa s or nore (which

léﬁg@eﬁs&di:ngtﬁa &Bﬁs‘i dgeoff){hbfiﬁiuagetmlaalgw@@ﬁrfa gr was

e Viscosity of e 1 nk). is considered

th
R §r1uné?‘2%eﬁ@#Qﬂlﬁ'ﬁfﬁgéﬁ%eggﬁk- fn the
T L S G O RN

of the paper fromthe surface of the paper ter the
shomadhireged (FHeigchmeanst ﬁePbGPPé’é@nSP %Ihewgm Brthe
contribute. The using of the dye ink having such a | ow
imwgeacan benst crgmizad frblbmtdte 26vEree $@s&‘as ofhchelye
ink, is based 20 on the fact that by using the

pﬁ%\f@ Melyel edygukBl, at m@y nmsie diore dftehetipadi NY the
medi a, the ink can swiftly penetrate into the nedia

1&%%@%6%%% WAL I the ?ig bAY e abovesy s HYfor

tting propéertie the dye ink to the 1'nk head

lfﬁﬁ@%ni‘&%eng%ﬁﬁg Aot éﬁg“ﬁ et iy ol

(at 25 C 2005/ 0979 / JP2005/ 007
~ nﬁcéaééﬁé') lh%ﬁﬁ é%i)‘b?ﬂs‘ﬁybP% ]tthf eth’ég Pilancegefo 5

i nproved, so that the delivery stability of the dye
mBk- § o1 anerk diMbich iprdbyvpen dingt binsthoadype of the

particularly it is a |arge problemthat
material enhancing the viscosity of the dye ink). It is
considefed that to the cause for lessening the occurrence of
the show-thfcugh by using the dye ink having a high
viscosity, both the decrease of the amount of the ink and
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
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

having such a high viscosity as 5 mPa-s or more (at 25 °C),
o2
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5 the pignment ink used properly alternately with the
dye ink has a high viscosity and during the bl anc
delivery, the pignent ink is precipitated and set in
WOHRPZRi ver for the blanc delivery. For soP¢THB2005pE7107
problem it is effective that by using the dye ink
having a | ow surface tension io which can easily flow,
thendrequ ey -nrmbrerprespprsabtld tauet e tmk isr impnayed.,
using the dye ink instead of the pignment ink.
sd-thilteth e tdhel iweirggs tdbilhey dfet h akd pavindy is uodma ki ajinl y
viscosity as 5 nPa s or nore has such an effect that

in@ﬁro’v@%eni ng a water content in the ink and enhancing
the 15 evaporation rate of water in the ink, the

- I ' fs ' f
SPesaP a0 BIRSLGIG o e 15k et e
t he .f eat her.i i I d. The f ] Pl .
OSBRI DAY, TS LELESRIE e in
K3362 i f bly I t.h 0 f bl
M ieh P b B s P A B

nore, the formng can difficultly di sappear, so that
pigmentkidkedi pgeatyitatedt anitk sedbimilbhe sesoiwery fer the

destabilized and the clogging of the ink path due to
bperh@ideli%rgubbl?ari Soldng thes meoiskdn, 42 isDyéfdativeAs

nmenti oned above, the dye ink is not restricted so |ong

st Wug‘iI%i%ei:HE & e ndFiaRsial YoRt s@Pfhefften diioas or

nor e “an surfiace tension at 25 C of 40 nmm or
ngsgfxi %%gi %%¥i1%efporvg?%lﬁleyd§gl ﬁﬁ&%@ ng%pfpg‘i:i'}ﬂtgrﬂeﬁh&uring
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 80 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.

22




The ink conprises at |east water, a dye, a wetting
agent, a viscosity enhancing agent, and a C8 to Cl1
pol yol conpound or a glycol ether conmpound, and
optionally conprises other conponent(s) -Dye Exanples
of the dye include an acidic dye, a direct dye, a

| C e and a reactive dye. The acidic dye is not
?gé%?ngﬁd and may be properly selected depending on
t he applicati.on. anpl es of the acidic dye include a
conven?ﬁsowspﬂaysdf Vendhe dyg. in JEAG TESBR QbR @ lopzas  the
the acidic dye include C |. Acid Yellow 17, 23, 42,
43e7igkahds 1ho:visrositn@it  REF of BmA8Bs dumore and the surface
L8, 26, 27, 35, 37, 42, 52, 82,87, 89, 92,97, 106, 111, 114,
fdfsiond 34t 2586C 0490 @B nard 283; a@dl maAcibéd Broperdy selected
29, 45,92 and 249; C. 1. Acid Black 1, 2, 7, 24, 26
aeﬂe&ﬁnlg%nhhefig@dic‘ﬁﬁldnow 2, 3 and 4; C.|. Food Red 7,
9 and 4; and C. |. Food Black 1 and 2. The direct
dye is not restricted and may be properly sel ected
dependiThg ok tdeenpyipéd cat | ast Bxara] es dofe, thewditiggtagent, a
dye include C. |I. Direct Yellow 1, 12, 24, 26, 33,

ab34t, aft ; ' ,

?fscé):é pbfsf&ﬂlzaﬁ%g sE38n Md S0 e T slelydl Bk uf??&z%,glyml

3 0 , , : ; | [ect

(her SompOung and bpttbhpl o fR o Bi5F pbyotlsFE
15, 22, 25, 71, 76, 79, 86, 87, 90, 98, 163, 165, 199
%§d 202; C. |I. Drect Black 19, 22, 32, 38, 51, 56,

¥Y®74, 75, 77, 154, 168 5 and 171. The basic dye is
not restricted and may be properly sel ected depending
on theEapplpleabt oe disanphake o athdic 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.I. Acid Red 1, 8, 13, 14,
L8,26,27,35,37,42,52,82,87,89,92,97, 106, 111, 114, 115, 134, 186,
249, 254 and 289; C.1. Acid Blue 9, 29, 45,92 and 249; C.1. 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. L

Direct Yellow 1, 12, 24, 26, 33, 44, 50, 86, 120, 132, 142 and 144; C.

I. Direct Red 1, 4, 9, 13,
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basic dye include C. |I. Basic Yellow 1, 2, 11, 13, 14,
15, 19, 21, 23, 24, 25, 28, 29, 32, 36, 40, 41, 45,
4 53, 63, 64, 10 65, 67, 70, 73, 77, 87 ;
widnsndmay . Doy 2, 12, 13, 14, 15, 18, 22, z‘éﬁ?ﬂg’é,&}s’““"lm
27, 29, 35, 36, 38, 39, 46, 49, 51, 52, 54, 59, 68,
9,640,654/30178,08 102, 4,.10 d 112. .C. L. i,C
1 (39128837 39,380,581, 43, 89, 35 e 13275 C: g, DiFect
62, 65, 66 67, 69, 75, 77, 78, .89, 9}% 93, 105, 117,
Orzmga 86, 294 6408nd 182139, haRireay Bhye 1552,464 18, 22,
I. Basic Black 2 and 8. The reactive dye is. not
2hestt dtad 781 d8 frmy8Be 9(r OBsr LH3sel 66t eti98epantiZR piC. I.
the application. Exanples of the reactive dye include
Derett IReeeki Ve, BacB23,34, 54, §8, 712 Pad 767, 7¢, 154, 168
Reactive Yellow 1, 5, 11, 13, 14, 20, 21, 22, 20 25, .

4@ 14%. 51, 55, 65 and 67; C |. Reactive Red 1, 14,
a1y gs, 26, 32, 37, 44. 46, 55 60, 66, 74, 79 96

and 94 Ci .. eact.ive Bl ue . 7, ,..15. .23, 3
% abhespdsis B33 ihuRobstEnfichorhand may JF pigeerly
the aacjdic dye .and the, 25 direct ,dye are, preferred
S%ﬂ%ﬁ*ﬁd uéﬁasnﬁd@s?e Wether grphgatranyp Tpampliagf the
PCT/ JP2005/ 007107 i nprovenent of the solubilit
besabidye yinaluidsr G.ofie BagteNeliowi dtahod lantshibht 15, 19,
resi stance of the ink, an excellent effect can be
20bta3 ned., The WP @Y, BL, tI®, dye 4,4, dPe Sk 53, 63, 64,
preferably 5 4 % by mass or nore, nore preferably 4 %
6BY @RSY1,0735 7, W7 mhss. 9 baediomB hbec Red 2f 1heidyelq,

i nk. Waen ‘thé amount is Iess than 4 % by nmass, the
15TB0E, 98NShBY 95 9351 LY, 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, 8, 5, 7, 9, 21, 22, 26, 35, 41, 45, 47, 54, 62, 65, 66,
67, 69, 75, 77, 78, 89, 62, 93, 105, 117, 120, 122, 124, 129,
137, 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 38, 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 i, 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
24 ‘
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| owered and a dye ink having a high viscosity which is
an object of the present invention can be difficultly
obtained 10 sonetinmes. The wetting agent

wo(pev/ergol ubl e organi ¢ sol vent havi ng a hi glrcligrbdosgo7107
point) is not restricted and may be properly sel ected
dependi ng on the application. Exanples of the wetting

imapeovemebtidef gltlyeesbhebilliiy- kdhdititiyol colér tone, water
triethylene glycol, 1,6-hexanediol, propylene glycol,

rekibtRABEARAUE Olli gt eLrBYI £en 8L Y 6%! thd PRHRY| 88€ excellent
glycol, trinmethylol propane,

e%?%t Tatd k%l()ﬁggt{iﬁ]ggh[ret hyl ) propane and trimethyl ol

ane. m by using glycerine and anot her

wetti agent than ceri ne.in_goniinat.i qn,. an i
% hivingR bl o0 AME Ly ecin sES0 R0 ok imdiatsaably
Qf the water-sol uble organic solvent having a high '
4 551 PY iy-assi AT MPnhemBRe inHelerabifed By bY Mepssstagls %
the ampunt of the wetting agent in the dye ink, the
bywi mous,t pasxed hendypbe nkaiss arhadoeddypr éhdrabl Wias %he
by 25 mass to 50 % by nass, based-on the mass of the

ardyeininks (ese t1onO B0OH/HAE%2 HERCTMIDZE RO Ts easily
FIG 16), with proviso that the viscosity of the dye

Wérd$® afRAhaNg$d PRk RMAnY Sapquiiggw wﬁ%‘%@%@%ﬁgﬁ%&‘éﬁt is an

1o
When the anount Is |less than 35 % by mnass,

S T T

somgti nes destabilized, so that the effect of
SOMALHEERg the viscosity of the dye ink for the inage
(i ncreasing the imge densitye can_not be sonetimnmes
The wetting agent (water-soluble organic solvent

having a high boiling point) is not restricted and may be
properly selected dependiﬁg on the application. Examples
of the wetting agent inciude glycerine, l,é-butanediol,
triethylene glyecol, 1,6-hexanediol, propylene glycol,
1,5-pentanediol, diethylene glyecol, diporpyléne glycol,
trimethylol propane, 1.1.1—tris(hydroxy1mét-hy¥);propane and
trimethylol ethane. Among them, by using glycerine and
anrother 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
25 -
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obtained. Ch t he othet hand;-mhen t he anmount ié nDre'””WW”W”WWW“”““

than 50 % by mass, the showthrough in the plain paper
nor e frequently caused. - Viscosity Enhancin

WO%@@’H?”E‘EXM})I es of the viscosity enhanci ng aBfeH{#P2005/007107

include a surfactant having a nol ecul ar wei ght of 300
to 1,000, a resin and emul sion having a nol ecul ar

F I gltﬂ) ofwith0Qo-oorieoi $hebr theavioepsihyd Hfathegdye ink is
wat er - sol ubl e portion, such as an ethyl ene oxide

entt@hBednehot Gay baxvis@s oty @ithanciabeagdtibl eWhen the
conpound having a thickening effect, such as an

arRbAint Gs2GbdsCORRAUNEE & e’l?f adde APPbb§aEiid dye ink

speC| fication of the pres i nvention, a surfact ant
n 20 al C ifn.a S e
Aote bl o el 7 448, By o?fﬁﬁg??# dht%ﬁfed“a?fg the

. coppounds are sonetines _refe d t COSI
m%nh%h“c‘?‘ﬂ@“aé%rﬁome s legtapilel 35 that dha serdet of

i ncl ude anionic surfactants or non| oni c surfact ants
endepnetegt dhoy ipeosty f of | dhiengdyer mnke for) the (dmage

26 WD 2005/ 097921 PCT/ JP2005/ 007107 R -0 (CH2CH20
(ih&-20DMg Foblnail dnfdyewhéerisntRL reepy egerlt s ben abkyétimes

group, preferably a C6 to Cl4 al kyl group which may

obltaiaed.br apahethecAHEr Mia hdRr oSiedhS tARY ARG wa{t &8 more
alkali netal ion, a quaternary 5 anmoniumion, a

PRIEES T PRSEEEORMATL o, g g ot T o i
more frequently caused.
- Viscosity Enhanecing 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 thicken'ir-xg effect, such as
an alginiec 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



Formula (2) | M)3SCHO00-R2 wherein R2 represents a

C5 to G s alkyl group having a branched group and M

represents any one of an alkali 1o netal ion, a
wWOop9ad/e7etr y anmoni um i on, a quaternary phosplranienoosoorio?

and an al kanol am ne ion, R3 O 0 (CH2CH20) kH Fornul a

(3) wherein R3 represents a hydrocarbon group, such

Ra5-a0 Cs (¢ ¢4 el k] @wyoye whiah ory Mave apyapeigd(1)

group and 15 Kis an i nt eger 8f 5 to 20

R4- (Q0HR j 4
hydrocargon g]?gulge%ﬂsgugc iéss)dél %&?ﬁéﬁﬁpal %’56 a Ce
have a ched oup S .an |nte
topfhg ft@‘ogr%w Uﬁs/ﬂegy%ﬁm@r%@%@%ﬁ%ﬁﬁn' A
H (OCH2CH2) c -R__Formula (5) or H (0?!-!
re@lmsq%f(so@mtﬂzl)e nfe@lﬂccﬂlﬂﬁﬁla petpl oMy argvatarReTy
represents a hydrocarbon group, such as a Cs to Cl4
5 amikghigmdpnarl q1yabgrmasnd poapbomdding idualdryd an 5
integer of 1 to 20, H3 CH3 IH3 IH3 CH3CHCH2G-C =
aledAFBGHCH2 ion; and h is an integer of 8 to 12,

CH2000—R2
Formula (2)

MO,SCHCOO-R2

- 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)

P,

wherein R2 represents a hydrocargon group, such as a
Ce to Ci14 alkyl group which may have a branched group and
15 kis an integer of 5 to 20,
R¢~{(OCH,CH,)iOH Formula (4)

wherein R4 represents a hydrocarbon group, such as a

Ce to Cis alkyl group which may have a branched group and

J is an integer of 3 to 20,

- 27
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wherein g and r are individually an integer of 0 to
40. Wen the anmount of the wetting agent is a not so

WO RUsY&93hount (i.e., an usual anount, such asP@BHJBA0RY007107

mass to to 30 % by mass), for enhancing the viscosity
of the dye ink, the anount of the surfactant in the
dye ink is preferabl%;7 % by mass or nore (see FIGs.

14 and 15). Wen th amount of the surfactant is |ess
than 7 (% (@CHpei53,~ @THCHD] ert i ve high viscosity Refrmtulbe (5)
dye i nk cannot "bé obt ainéd. 15 The usi ng of the

surdract ant has such an advantage that 28 WD

2005/ 097921 PCT/ JP2005/ 007107 when the printing is
per f or hed00GHY a(0BHCH MRS whi ch Vi scosity iFormula (5)
enhanced by increasing the anount of the surfactant,

t he occurrgnce of the showthrough of the printed
image is sUppressed. s Asimlar effect to the effect

of viscosity-enhancing of the surfactant can be

obt ai ned by incorporating a water-sol uble polyner

resin having a water-soluble portion, such as a

car boxiykrginupé amg rars eat sy hehg devicde berogroiup t fech as a

Cs to C1s alkyl group and L, m, n and p are individually an

integer of 1 to 20,

i, cHy o, oh
CH,GHCH,G~G=C~COH, CHOH,

0 0 Formula (6)

I |

) (e

o, | | on,

0 /% ‘g /¥

! |

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

28
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dye ink. 10 Exanples of the alginic acid conpound
include an alginic acid and salts thereof. An alginic
acid is a linear polysaccharide conprising tw types
wotoos/egozr oni ¢ aci d, such as f3-(1-*4)-D manmp¢i@whénse7107
acid (hereinafter referred to as "M') and
a-(1->4)-L-glucuronic acid (hereinafter referred to 1s
when Ghe aprinhibgdeskpbeferaed wseng a dbédnk ife®hich
bl ocks, such as (1) Mblock conmprising only a MM
viddusdge.is( dhHan b @y Sﬁ@éh%iﬁ%l 104 Ya 1 0T 3 birnipge
and (3) random bl ock " in which and G are randony
s@Ff “PRY! Slour B Ed B {HE M LAk bl hES
dependi nd on a speci es of an al gae 20 conpri Si ngethe

lginic_acid,. a season and a portion of the algae. A
P%&%beo%f’l%%dﬁ WHPET *SR&%bove- noted M and G have can

be eagily jon-exchanged with variqus cations. |In other

wor dsﬁi ﬁtlﬁ%l]@rroﬁélr&tqte o dihq péfentgphivisgesit wranhapcing of

remar kably changed in a water system depending on the
tlre s f2008/0097921b PO HH2GOH /L0 TAOFrpoypéing 4 he

cation which is bonded to a carboxyl group of the

waltgirns aleiel e p obyan®r a2 sdh bAh¢isat 4 onaktBel sisien 5l es pdiriion,
ion, a potassiumion, a calciumion, an alum numion

s@EH A0 a REFBREYT &P BN HUSn! S IFYIh & SH8ld i
viscosity-enhanci%g agd t he ge at1on aﬁgﬁégﬁgggﬁﬂﬁ1ﬁ the
df@ﬁi advant age of such an effect, the alginic acid

S utTlized as a thickening agent, a gelatinizing

agen

aQ Shg%gghggg%isoifg{hﬁahageuigZaecri’d gDII{].l)(gTI]lIl rﬂlgpuggeaprtl’
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-) rgzédom block’
in which M and G are randomly arrange;i 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—exchange& 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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and a floccul ati ng agent. 10 'Exan'pl es of the salts of

the alginic acid include a potassiumsalt, sodium
salt and anmonium salt thereof and anong them a

wogHdioam2talt thereof is preferred. The al gi ni BCRIP05/007107

pol ynmer is contained in a very large anount in an

intercel lul ar space of phaeophyceae, such as 15
tybanbhahieacation nahieh)iaphonciad todardardxyhigirohdnof the

sargassum fusi fornme, ecklonia stolonifera and eckl oni a

ere ' : (o] | $i ;
algfitfe aclibl ChAnpaeE Y LLRY ERLRATIRREAEONN &I fon,

a
' ractimng. th she e .\ a
2 Bl SShads balfinilfo o X HBMERERI AR st Bl
alginic acid in,the sodi um.carbonpate olution with
ARITIRITE 10P ARAATE EF A hE GapHIGmERecan be
obtained. As the alginic acid, a comercially )
viggesitabeahnweing andudre &clation@ine carsed havTaking
ultra-low viscosity 25 (manufactured_and sold by Kibun
adraogt £heroff aucBoan &ffkot, 13 WhePODS/A@9dod utilized as a
PCT/ JP2005/ 007107 may be used. Wien by increasing the

th3FRERE n@f abBA t2lDighiia t28ifin £ ¥PANdant 8dvlgieesi ty of
t he dye%i nE 'S ent%.gnced, theg: amount of the alginic

w35 figeh P (S hpindo ISR, Shs e SR agopt,

erabl , based®on the mas

aned i R TR A EE I T he O o CLL pol Yol compound
' nel lfé}(]l}?;eamples of the salts of the alginic acid include a

potassium salt, sodium éalt 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 comprisi.ng washing the

. phaeophyceae by a diluted sulfuric acid solution, e'xtracting

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 produect,
such as an alginic acid having an ultra-low viscosity

(manufactured and sold by Kibun Food Chemifa, Co., Litd.)
30
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2-.et I'ﬁyl'-ml, 3- hexanedi ol and:

- The amount of the Cs to Ci1: polyol compound or glycol ether

2,2,4-trinmethyl -1, 3-pentanedi ol . 10 Exanpl es of the

gl ycol ether conmpound include a polyal cohol alkyl
weetobsog79much as et hyl ene gl ycol nonoethyl et Bgfyrp2005/007107

et hyl ene gl ycol nonobutyl ether, diethylene glycol

nmononet hyl et her, diethylene glycol nonoethyl ether,

! ')ﬁiblg.yhggg_gl ycol nonobutyl ether, tetraethyl ene
gl’ycol 15 nononet hyl ether and propyl ene gl ycol

nono her ; nd_a | yal coho | etsher,. such

as et Eyﬁé’e Sﬁ%ﬁ o] SﬁBﬁogﬁSnWOé{]hJ%ro a%eeq]t%ﬂnéﬁeacm

| ycol beuzyl ether. _The ampupt, of the Cs_to G i
C%aﬁ%ngg?rgﬁﬁagﬁ?swwe&th& Hee TR Msogidrarced, the

preferably 0.1 % by mass.to 10.0 % by nmass, 20 based
agypunk afothe akgpisfachkis quorfginadlnk. % by mass or less,
Anti-form ng Agent The anti-form ng agent is not
. moast preferiabhyl Irdy e Ipy aperslsy setedted WdependsspHOthe
the application. Preferred exanples of the
d@8tirlf or m ng agent include a silicone 25 anti-formng
agent, a polyether anti-formng agent and a 31 WO

- 205 Q079 15T ORRR5 A0 BT 81 o6 e Eikound

ant | -form ng“agent. ese antr-formng ey be
used 4ndivi dual |y, or Ln,copbi nati on. Anmon t,he from
the ERRRPIES P iRE €8 8 Fahdio L fEmIRP Aokl
effect, a silicone anti-foam ng agent is preferred. 5
Zﬁm-éﬁoﬁe?ﬁ@%ﬂﬁc@é %rﬂ:ii~%5bzﬁﬁe|#§1Ya1gén$-H%F%edwl-

an oil silicone anti-foam ng agent, a conpound

si | i comamahes -ofobtle rgl yvagdnether seithpemn diiplcdude a

silicone anti-foam ng agent, an enulsion silicone
polyalddesd adkadertthandswch 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 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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nodi fied silicone anti-foam ng agent, such as an 10
am no-nodi fied silicone anti-foam ng agent, a
carbinol -nodi fied silicone anti-foam ng agent, a
wWOoRBSHaERy| - nodi fied silicone anti-foam ng ageRCT/JB2005/007107
pol yet her-nodified silicone anti-foam ng agent, an
al kyl -nodi fied silicone anti-foam ng agent, a higher
fatey tacillSeaterl sastieformdinfy agesitl.i c@ie s tintiofotmin g
agent and an al kyl ene oxi de-nodi fied silicone
ag®iits hPaP Y B in diATRBA PR i808®nddidtdoble Among
applying of the silicone anti-foamng agent to the
Cecondi Lk . r q . i
UHEGR 2 BP SRl St A RORLICAEedsd D S,
enul sion.silicone.anti-foam.ng .agent are.preferred.
braking, SLFeet s St h ha et i 5o ABHTE Al 18w siayrgd-
product may be used. Exanples of fhe comercially
avai IFs mjesdot dhenstligeng amiti aRE 2868t Hiclude
agent 25 (manufactured and sold by Shin-Etsu Chem cal
arCeil silidone 3N QOBENGOZE21 IPCT/cdPROOBIOD Fibitorte ade
nane: KS-508, -531 and KM 72, -85), a silicone
arayitfod @dmghg graa)t a (veifuimcilei Ble @itiald aytibbyaming
Corning Toray Silicone Co., Ltd.; trade nane:

a%ﬁﬁ%ﬁ%%§%5gmcon% §h|t!i%%%1§%%i a £ 8AR N gagent

actured and sold by 5 N ppon i car Conpany

BT I R R D e
Denka Co,.. Ltd.;. trad . Adek t ' . Th
N R e W T

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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is not restricted and may be properly sel ected

depending on 10 the application. The anmount is

referably 0.001 % by mass to 3 % by mass, nore
WQMGSEEH y 0,05 % by mass to 0.5 % by  mass, HEEANSH0TIOT

the mass of the dye ink. Wen the dye ink conprises
the anti-f ] g t he e_l.nk_i_,s partj.cularly
tRAde hemme: R IO Gud Loths) Kfiifw 2158534 & Feligemeer y

stabjlity. Wen the anmount of the anti-foam ng agent
angiifeagningre®enbimapypfiredyredhenst sedd bpfDome Corning

anti-foam ng agent is sonetines unsatisfactory. On
"Tohayobhkcohanto. Widnl.t hr aalouni mef: @Be3aABSA faaadiSH5510),

agent is nore than 3 % by mass, the clogging of the

aldilid en € ash tiy-f@@nGials @G ersP (MahufhetiebiaRhd s¥1 @by
the dye ink is sonetinmes inpaired. <Pignent |nk> The

. , , e ich S a
NRpHTR kel 0Bl LEp 16002 4 Mndin 2 BAG, 80) 2pd
5.25 nPas or. pore .and _a surface tension at 25 C 40

a it e arthi ERASHE skt (Rrpbinstetedcend Sofd bY
dependi ng on_.the_application. The pjgnent ink
Aé&&ﬁ?ﬁﬁ’gk"atrb?ea%Fg%aF%?aeanBiﬂb%ﬁt%eg]ﬁa%@ft?i TR igsent |
a surfactant, and a C8 to Cl1 pol yol conpound or a
gl ycol'het Amrounémibotihe, anhitfopm tag|ygenhpn tbhe dyhemk
conmponent (s). Pigment Preferred exanples of the

ipn@tengstrictadeandl yey Hd paopariliyck eke cenpdiey cngdaig on
| east one of a water-insoluble colorant and a

tNEtLEpFlda@bnSOl Thleea@RbAnANs pRAFar&BIHPAN JU RS by mass
havi'ng at | east one of hydrophilic groups in the
o f’/f?"‘i)ey tnjf:%g,o&nore 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 tepsion at 25 °C of 40 mN/m or
33 |



Here, it is not necessary that the whole col orant
incorporated in the pignent ink is encapsulated in

the polyner fine particles or adsorbed on the surface

of the polymer fine particles and so |l ong as the

object and effect of the present invention is not

Lmpai red. the col orant .ma di spersed in the .

TS ma RE riBpST e IPeted feneadiRE b the BopBfatian.

tge .col or an{S is water-insoluble or water-slight .
dAreuiemeidnk £RTHT 1 8% 8F hRASt SHAteE. FePigANSHer and Whilingagent,
properly sel ected depending on the application. In the
apphifectantnawpects itedtiiopolpfol tdvanpewsdnt i nvent iaoglycol ether
"wat er-insol uble or water-slight soluble"” nmeans that
chmpralml, anid opiivally mpsised velier corapoassy. of 10

parts by nmass or nore in 100 parts by mass of water
atpigthdat - Bei ng di ssol ved" means that in an upper

| ayer or 34 WD 2005/097921 PCT/JP2005/007107 | ower

| ayer r.al i . dj t§.on of
the cor se iAot TeipI T SEIRPPiEheRP  BEnRERIRAE Re,

ol r form ng the above-noted enul sion . include a
5@5%?1%609%@?1’593g p%tl ?%%gtte?nf)o? ﬁe}zvaggdmégolgglce co?orant and a
pol yur et hane_pol yner. Anmong them nost preferred
&adppisighssolrdelonant 3 w@ébmélwhgavm ghigasaeme  of
the polyester polyner and specific preferred exanples
bfydrémehilizofyomgrs imtaster fiaok therenfdi scl osed in JP-A
Nos. 2000-53897 and 2001-139849. 10 Exanpl es of the

col or aMerasitasllaaledesgamnthadt nEE Wil 18 cdlaffannRbasdrated in
Exanpl es of the colorant as a col or pignent include a

o BAEHEINDS, bttt ELREHONAS s gr aorve
gbgﬁgnstu?f%%e&t fheap&%frﬁ‘?earzﬁngip%gﬁgfés fhd¥S "I-lcl;]ﬁgh%(sm?he 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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(thio) indigoid pignment. Exanples of the

pht hal ocyani ne blue include a copper phthal ocyani ne
woddoagovaed a derivative thereof (e.g., a pi gmpatrpbis€oorio7

15). Exanpl es of the quinacridone pignment include

C.l. Pignent Orange 48 and 20 49, C |I. Pignent Red

lokgdr IE3Per 932th@0K a3/ thrds@faratién oPisydEmb edtakdén of
19 and 42. Exanpl es of the anthraqui none pignent

tl}%‘%&iﬂ?aﬁt‘ is %&'@Eéuﬁﬂr 6gse}%d(peri none red), 216

rom nated pyranthrone“red) and 226 (pyranthrone
red). .25 Exa of the pecylene pi _' d p
B AhBAESRED Lo5 BrTho UeRE BETT S bOY ey ion
.(vermlion),, 149 (scarlet), 179 (marpon) and 190
inelge & I‘.’H’ijdlgné’ﬁ’tﬁym%%et 2anBOHTPSURT g RAVRET 1884 2
(yel l ow shade red) and 224. Exanples of the (thio)
ppohyingetbainec] qudyoner. Pi ghmanRedtisem,g7mest mefarged
198 and C. 1. Pignent 5 Violet 36 and 38. Exanpl es of
ekxhenphterofcyhei poyehl ewinichodedéhe. vinpl goeltméel kowl the
117 and 138. Exanples of the other proper coloring
pegr%@m;ﬁ oL EdS Pl YAERHS cHERC P RER rried tditahiglekatofr ehe
"The Col or Index, the third edition (edited by The

pgli’gineézy iﬁElQ&Séﬁgg‘:gle(}%' gid to%’edlgﬁze)]‘é’-fkvh%.. ﬁ‘202?53897 '

ment 1S use col orant, for conplenentin

t oni or, the above-noted dye may be used in
apdhPa o 589 he bl &

th the pignent. For the black pignment
i nk, | f-di i bl I ' t ich . b
1 Bpirech iRenbatoiasrhg s FERt Plehe 1 i ude a

carbon black. Examples of the colorant as a color pigment
include a phthalocyanine blue, a phthalocyanine green, a
gquinacridone 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 208, C.I.
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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15 di spersant having at |east one hydrophilic group
bonded to the surface of a carbon bl ack directly or
rough another atomgroup, is preferably used
WOA‘B’&@?%F%QI y, in conparison with a conventi ofal/JR24Rs/003107
di spersant for dispersing the carbon black in the ink
is not necessary. The 20 self-dispersible carbon bl ack
12Baévprefidian)y 12D i(@oiaryetnd 179 diearedndxangl 490 (red),
s.thereof include that charged anionically and that

C.thaigedendt Vool cinbing (EXanpiem «ait Bed ang9niyellow shade
hydrophilic group which is bonded to the surface of

reag%ﬁarbga bl B}%&%xg@qggz {HOEhi6Y i nﬁ%\éla PRibhe C.1.

SO02NH2 an vvherel n f
/ 4B20
Plég?h Xégggtgeﬁdlagga ég g?{{al |8]]l(')re“i1 rfg%e%ﬁ%m ur'ﬁny gﬁgg;gecpt
Vieket oTB1 it g1 o br%%a%ﬁgaﬁﬁ B HAT oF Rl neow
a substltuent and a_naphth group 5 whi ch may have a

inglipde i €uenPigmment Yeldow - nddi38seflxamples of the
ani oni ¢ hydrophilic group bonded to the surface of

othbe paochen bbhukirng pipemealter ipchmwdst pigmenis edeserdded
Exanpl es of "M in the above noted hydrophilic group

in ihd netaseturs “Ahel@alor Middx, thlehtHidad sdlitionaféddited
pOt&SSIUﬁ] and as an organlc annnnlun1 a nNono or

oy T SULL QTR U5y P ARG, Wl 1 FEIPY R e
pl%rae&tom ag ni ?g § hg. & oran\?t §9r acn{l)ﬁ)lrﬂl(é%lltlaxu hargre%oning
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 Ieast 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
gself-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,

-80sM, -POsHM, -PO3Mz -SO:NH2 and -SO2NHCOR, wherein
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15 as a nmethod for introducing -COONa group to the
surface of the color pignent, include a nethod for
subjecting the color pignent to an oxidation using

wos0eR/ameypochl orite, a nethod for sul fonati pgTiiee05/007107
color pignent and a nethod for reacting the color
pignment with a diazoniumsalt. 20 - Wetting Agent The

Mwetprageaderdny sometofr ashyidevge naadomay alealkndpentiyal,
sel ect ed depending on the application. Exanples of

ah EMWEb hii itn 388NENIANEMUER shitg cSAABM Rt e & RS
those used for the dye |n§. 25 The anount of the

D, AR P e R,
ey L U TR

Conpound qQr dycol _Ether Conpound 5 anpl es_ of e
whach magphaye @ apbstitvend) ycomorgn gp%wp%&{aw and
i nclude the sane C8 to Cl1 pol yol conpound or %I ycol

-SObM, senidoeiahianichbydrepddlioenovw bended. to the
Surfactant The surfactant is not restricted and nay:
siefareoperile caebeel dihett tlepdndicodoprpigmeappldrati on.

Exanpl es of the surfactant include an anphoteric
pP&fdAaE@nt, an anionic surfactant, a cationic
surfactant and a nonionic surfactant. These

ig%?ﬁgﬁ:}%ﬁ}g@yofb%"’sﬁg éﬂyia\ﬂmld&’teq{ hiyrHrophilic group
include, as an alkali metal, lithium, sodium and potassium
and, as an organic ammonium, a mono or trimethyl
ammenium, a mono or triethyl ammoninum 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 hy;iochloi'ite, a

. method for sulfonating the color pigment and a method for

reacting the color pi—gment 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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15 Exanpl es of the anphoteric surfactant include
al ani ne, dodecil di(am noethyl) gl ycine,

di Coctyl am noet hyl) glycine and N-al kyl - N, N-di net hyl|
Woé?ﬁ%@?ﬂ%h bet ai ne. Exanpl es of the anionic Su];@ygzgp%mno?
include a polyoxyethylene al kyl ether acetate salt, a

_ dodecyl benzene =20 sulfonate salt, a laurylate salt

is greefargdlyoRy4t By Wessat 10 %thema§ss JRere REpterably
Exanpl es of the nonionic surfactant include a

8 pobyonyeshybed8 %l kyl metdsgrhasedodydbberhglbenet dhiey|
ester, a polyoxyethylene sorbitan fatty acid ester, a

pig%yﬂ{g)mtmyl ene 25 al kyl phenyl ether, a
pol yoxyet hyl ene al kyl am ne and a 38 WD 2005/097921

] ogﬂ&&%?%ﬁ@%g%ﬂggﬂ Ry @‘lﬁrcéhmth@?"%Smﬁﬁm es

the "acet surfactant include a
3 6. famedith e 2568 G polyfl Yompound or glyeol
3, 5-di et hyl -1 - hexi ne-3-ol (co rcially available 5
o tBieanpp B GI D A GG 1= a1y O S0 Cac (BTl Alnep RS ind
Surfynol 104, 82, 465, 485 and TG (nmanufactured and
orsglycdlyether coympennday thvse Baed fonghe dys mk)
Particularly, when Surfynol 465, 104 or TG is used

- $arfpebalti-ng the pignent ink, the pignent ink
exhi bits an advantageous printing 1 o quality.

Examiies sfrflalt@ a¢at ionidd sesfdetant andchigle ko paigwrly

salt surfactant, such as an al kyl am ne salt, an am no

soJREPLELALEL B 0Pt it fo Bl VB ettt i
surractant include an amphoteric surfactant, an anionie
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(amineethyl) glycine, di{octylaminoethyl)
glycine and N-alkyhl\%,N-dimethyl ammonium bétaine.

Examples of the anionic surfactant inch_l(fuie 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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15 salt surfactant, such as an al kyltrinmethyl ammonium

salt., a dialkyldinmethyl amoniumsalt, an

al kyl di net hyl benzyl ammonium salt, a pyrridinium
wOosabi/9978a1 al kyl i soqui noli nium salt and benzetplgayipbdvs/o07107

chloride. Exanples of the surfactant include also a

surfactant 20 containing fluorine. The surfactant

pﬁpﬁéﬂk;?‘lélgefdllk?,ﬂi Benide. NWxsAEHIILOEG NG JBRY1BBe glycol
properly sel ected depending on the application.

s{f £l & d2 iRspaBlLes 2i4 t'th,tSéJEIfaé}%te%Btayl-g.Q&‘L 44 7.di01,
n g a

uorine include an arfi éhic surfactant containin
fl upal k o] d_ 4 oni ¢ ,surfactant containing a
358" 1|”&8¥%X?‘k4_\;|%&? ﬁp.g’@'g 35/ 097921
PCT/ JP2005/007107, The pignent ink gy conprise an
3a’?ﬂ‘{lﬁﬁFWi@-"}&éfﬁn%%ﬁoiMﬁ@%m&mt Ba‘fﬁnﬁafhilem ng
agent_include the sane anti-form ng agent as that :
exaotb¥ar of Hhalpeeatylene giyen]l cumfantant irglide Surfynol

above-noted ot her conponents are not restricted and

10dy 8%, p66petd3y meldel Gefndepefidetgrod 4hd $elkbEdSi Air
Exanpl es of the other conponents include an antiseptic

P20 uc?8tdn BUCHEMRIETS, TRc PHICSNAI P | | 13,3988 ar AP when

anticorrosion agent, ‘an anti oxidant, an

SHSERY) U TR0 08 1950000 0z B BRLATR PRE M

alig

.antiseptic or anti-fu s, agent . incJude sodium .
ixffon fBeoRbEmAnS Tabur BRI aroe dvartagcons prihting
2-pyridi net hi ol -1-oxi de sodi um sodi um benzoat e,
QB@E’E%hI or ophenol sodi um and
1, 2- benzi sot hi azol i ne- 3-on.
Examples of the cationic surfactant inelude 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 ali{}-rlis_o_—quinolini_um
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.
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15 Anong them 1, 2- benzi sot hi azoline-3-on is
particularly preferred. The pH controlling agent is
not restricted so long as the agent can control the

WO 20959P79%2he ink to 7 or nmore without adver sel JCT/IP2005/007107

affecting the produced ink and nmay be properly 20

sel ect ed dependi ng on the application. Exanples of the
pH cOite pligmmgnéderit mayl codmmniseapinnantitisirnming agent
di et hanol am ne and triethanol am ne; a hydroxide of an

arad kaldamp@talof shehaasid ot iy hygekiideludwothensame
hydr oxi de and pot assi um hydr oxi de; a hydroxi de, 25

anst}icfbﬁﬁiﬁg[@%iaﬂm DY P4 e J¥8F AR ATRRNI UM 40 VO
2005/ 097921 PCT/ JP2005/ 007107 hydroxi de and

- (glggte T@?@%@{}%ﬁ&t&opi um hydroxi de; and a carbonate of

n-al ka such as lithium carbonate, sodium

car bgpat e ;and pot assi car bonat e. Anong t hem .

- amiiie hagmated GtisieaRgrOREnF ot ke ATy restyicted

This 5 gH controlling agent is water-soluble and can
argb mpyfberpyoperksseledted depeandingsonnihe speedrgity.

this pH controlling agent does not affect adversely a
Exahlast ofitdpenshe rocomdi aseh ved nichutlecaaqaadisephke and

Further, this pH controlling agent has not only the

ad DB h A sagganiH LYHdhtndlagseigzedd, AW adltieodPosion
extrenely high effect for preventing the dissolution

ol By T 0 IO o oo

vi brat iyn late and pozzke r.,of .the inkjet head
oA e U G R R & MBI aRAS T cone or

n Ck%ﬁafi’:oples 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.
Among them, 1,2-benzisothiazoline-3-on is particularly
preferred.

The pH controlling agent is not resﬁricted 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
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,

such as ammonium hydroxide, quaternary ammonium
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_ apparatus using an ink comprising this 'pH controlling

15 that the extrenely high effect for preventing the
dissolution of the material for the inkjet head | eads
to a remarkable effect for the | ong-period _

WO zlob/ad2i ty of the inkjet recording, apparatrs/i#SH0d®o7107
an ink conprising this pH controlling agent
(2-am no-2-ethyl -1, 3-propanediol). Further, it was 20

i el lafrd Bl i o A0 £ORbEAk ey 8681 dbas AD
hglxtrenlel y hi gﬁl efferct f%rﬂltbnplgow ng thméyde livery 2

cakrdlidd dey o?f tﬁ%dl@@e%@”@%ﬁe Hﬁu '}%!cczﬁ[ﬁgﬁagn

agent 1 nclude an aci sul

. Q m t hi odi ycol sopr
shA R on PR A L Rk e R el panr - Bra SRRl
2005/ 09792 JP2005/ 007107 and .
2580 T?exefﬁﬂwﬂ% whamepedaol ERpirferadtin peed. This
anti oxi dant agent include a phenol antioxidant (e.g.,
pal mondaroddingargenbiisi writdars 9lukke amidhearnbte uxiiferntnly
a sul fur-containing antioxidant and a 5

dphesbhed -imoatnabgued N tihdyi datha tERP IS @dnthdAling
phenol antioxidant (including a hindered phenol

g‘@ﬂ@&b@%%bt'd’ﬁ’b@ﬂ%@#‘éﬁ’é@%«eg @Nm%@@@ge‘%’sed or
6- di -tert but yl et hyl phenol stearyl

SR T, R it
a&@ﬁ*t ﬁeafsC%‘ﬁ w {ﬁgéﬁeéﬁpﬂéty Sl azent,

2-[3-(3-t-butyl-4-hyd 5- net hyl phenyl ) -
t%i—’rswgﬂrbg%ﬁt(rfﬁiebfu#égh9 c{tsi%/r Prevenigng t 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

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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15 tetraoxyspiro[5.5]undecane, 1,1, 3-tris
(2- met hyl - 4- hydr oxy-5-tert-butyl phenyl) butane,
5-trinethyl-2,4,6-tris
@1t ert-butyl - 4- hydr oxybenzyl) benzene BREJP2005/007107
tetraki s[ nmet hyl ene
-3 (43" .5 -di-tert-butyl-4'-hydroxyphenyl) 20
2B i sREl e ReT R O 6T The am ne
anti oxi dant _i ncl yde henyl - p- napht hyl am ne,
a- naphEaleaeol the gntiglxi ant page%t include a phenol
N, N -di -sec-butyl - p- phenyl enedi am ne, phenot hi azi ne,
antwxid pherp. gp- phkim denedi phieme] 2btioxidant), an amine
2,6-di-tert-butyl-p-cresol, 2,6-di-tert-butyl phenol,

ad2iodd @0A5/ Q9782 PebniPddq /08 at9dxidant and a
2, 4-di met hyl -6-tert-butyl phenol, butyl hydroxyani sol e,

: - i 7 sHrtert-butyl ph 1),
N L i L A

tetraxi S| I 3 .. . .
(5. 5 MBS (KPRS ahepal agbinsidant Gnshiding g
methane apd 1,1, 3-tris )
ht’i- %?ﬁyPBEWd?BJE&/Q’F}-Q%‘P'El baeldBenyl ) but ane.
Exanpl es of the sul fur-containing antioxidant include
butyhaved Iy droxspodsplepRobadietert-butyl-4-ethylphenol,
di st earyl -t hi odi propi onat e,
stecunryll-gs{ 247 di-tén bdirprydpiohgte ox¥phenyl) propionate,
di nyristyl -3, 3" -thiodipropi onate,

2 @' sireaity el Kid {«lfﬁwpﬁoﬂé%@tylphe?%}l,f ' de

2- mer capt o- benzoi m dazol e, and di'l auryl sul
DR S AL TR
4,4'-butylidenebis (3-methyl-6-tert-butylphenol),
3,9-bis[2-[8-(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,
1,3,5-trimethyl-2,4,6-tris
(3,5-di-tert-butyl-4-hydroxybenzyl) ben;ene ar;é
tetrakis[methy]ene~3—(3’,5’~di-tert-butyl—4’—hydroxyphenyl)
propionate] methane.

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

2,6-di-tert-butyl-p-cresol, 2,8-di-tert-butylphenol,
42




15 triisodecyl phophite, trilauryl-trithio phosphate

and trinonyl phenyl phosphate. Exanples of the

ultravi ol et absorber include a benzophenone

WQ2003/087P2| et absorber, a benzotriazole ultrawaaletoos007107

absorber, a salicylate ultraviolet absorber, a 20

cyanoac ate ultraviol et absorber and a nicke
néll@)eféaﬂt-ﬁ -t 1t ir-doi il pth eabshr bat y 1 Exdepkesi mifs ol be

benzophenone ul traviol et absorber include

222hyﬂe©kyﬂén@basuqxbbéﬂﬁgpnﬁﬁﬁﬂﬁ butylphenol)

2- hydr oxy- 4- n- dodecyl oxybenzophenone,

e e

PCT/ J 5/ 007107 oxY- RoxyBenssphenone and
dso enzophenpne. | es of t
%gﬁ%}é ITha{zo &ﬁgﬂ%ér%v d?'a -tgesrg-ggﬁ 1; 2‘%3% ToxXyp enyl)
LOXY- tert henyl ) benzot riazole, 5
5 pi‘o EDDI%F g’ "eﬁnfgﬂt ﬁyg Welfy| ) benzotriazol e,
-(2' - hydroxy 4' - oct oxyphenyl ) benzotriazol e and
(% g thylddohy dzoxye bt tbut-plu iy Lptesmy ] phertphes- chl or o-
benzotri azol e. Exanples of the salicylate ultraviol et

absor Beram®liescofidh ephabftt r-walniteybdhg antioxidant include
p-tert-butyl phenyl salicylate and p-octyl phenyl

dshieyl-8 e’- t@ﬁ%ﬂﬁb@’%ﬁﬁﬁntz&% ca?g%%wyntﬂ&ﬁoaﬂﬁfoaﬂﬁoqlﬂe

absorber include et 2-cyano- 3

léﬁfyl-%tt%arggeﬁﬁi/éd?pfé’ﬁl)%gfémt hyl - 3- (p- met hoxyphenyl )

acryl ate
10 dimyristyl-3,8’-thiodipropionate,

distearyl-f,p‘-thiodipropionate, 2-mercapto-benzoimidazole
and dilaurylsulfide.
Examples of the phosphor-containing antioxidant
inclqde triphenyl phosphate, octadecyl phosphate,
15 triisedecyl phophite, trilauryl-trithio phosphate and
trinonylphenyl phosphate.
Examples of the ultraviolet absorbér-incl.ude a

. benzophenone ultraviolet absorber, a benzotriazole

ultraviolet absorber, a salicylate ultraviolet absorber, a
20 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,

25 2-hydroxy-4-dihydroxybenzophenone,
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15 butyl-2-cyano-3-néthy|-3Q(b-nethoxyphenyl)-

acrylate. Exanples of the nickel conplex salt

ultravi ol et absorber include nickelbis (octyl phenyl)
wogggsiéop'(:pé’l 2.2'-thiobis . PCT/IP2005/007107

(4-tert-octyl phenol at e) - n-butyl am ne ni ckel (I1),

2,.2'-thiobis 4-tert-octyl phel ate) -n-et hyi hexyl am ne

Znhyaoxy-fy methosybepzogtiempse and

(4-tert-octyl phel ate)-triethanol am ne nickel (11). As

28 di 4t-hetrabyrddioryhemzaphendimeg t o the present

i nvention, the pignent ink has pH of preferably 8 to-

11. Whemtplespdt ehet benRo@fbiolakltsalesket B3R oSber

the di spersion of the pignment ink is sonetines :

ifephabidi(2ethy d?gx@?-&%%%%ﬁgpg%?‘“ﬁ @Bz%lﬁr%z“]@,

pignent ink i's noré 4

P Q3107 . the,{ iaui d .contacting

2p op]é&t%lqr g’? yg% meertp%%#ﬂqlﬁﬁnyﬁiIb%&ﬁs%rﬂrggo' fipai r ed.
The, i nk has pH of pref bly 7 to 11. Wen the pH
26E§ r%%d‘yéiﬁ'%k'? qxéé%ﬁ?ﬁag , I%erbtrdﬁéﬁiﬁs#%ﬁ of the
pignent. ink i s sonmetinmes destabilized 5 during the

2 X hy daozxphé’ dhes ti-hia bl ¢ & - et oy e yil rik-ctde ro-he

ot her hand, when pH of the dye ink is nore than 11,

beheotriguobe.contacti ng properties of the dye ink is
sonmetinmes inpaired. The color. of the recording ink

accor Bixainpdekhef tRePs £HRH atBVERYa8 0l 6t MW sorher
restricted and may be properly selected depending on

”wﬁl@@?%?w%h papL e ~9§rﬂ—|ﬂ%d:yg@g1£g§)f ‘?\%ch;sirﬂﬁlen%nd

i ncl ud ow, cyan, nagent'a an en an

oE A RD] BRI o0 ] L hese ks are_used. an

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 niékelbis (octylphenyl) s'u-lfide', 2,2’-thiobis
(4-tert-octylphenolate)-n-butylamine ni(;kel (I-I)», 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
- 44
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15 ink set containing all of these, inks is used, an
image in full-color can be forned. The recording ink
according to the present invention can be

woamosenregeousl y used in any one of inkjet heagerdr2005/007107

such types as a piezo type in which using a
pi ezoel ectricity 20 el enent as a pressure generating

thmint Idpptlye djgtbé qresseriang pe ophe tiek di“tﬁ@elgig}hent ink
path, a vibrating plate formng the he 1 nk

1§8§dlnle$1ﬂz@°soiﬁﬁﬁfh1§*é‘ﬁthqﬂé’l%§@ ?:lielhl 8 b o(fg;z{égg«%faAbly’?

changed, so that the ink dro

02wk /34 i,¢h usjin ating
L) ent{P h P U8 il AP (e éf@aﬁcz ke
2005/097921 GT/ JP2005/ 007107 heated_in
dﬁﬁéekﬁmgﬂ RPLBG0tH 605 EnEHSkIgtes Jho st Lized
599%& and a static _charge type in which by the -
dé’tréf%&: BoRdrigenet dheddpet i rwvatlmt&wapugga@natm]and On
an electrode, a vibrating plate is deforned and the
thel Qntﬂeenfhalhd imkepaph 5fi thehbngédk $0 hbae tHeni 1K, the
drop is delivered (see JP-A No. 06-71882). The
Yigpeid diomg dctkn gce s Pb i d0 of h d gyl iARY S 86Tt imes
aspects of the present invention can be pref eraﬁ
iigd, various fields as follows. The recordlng I nk
can be so 10 preferably used in an i mge form ng
appar |nt 0 n_ink cordi ng
systei%#% §P%9 gfkﬁ% ?d?ﬁ§°+§ipggﬁ%%ﬂ
P_ger for the éecordlng(ﬂt 50 Cto 200 C
PHSFFE@ THEFOFO ThS 1 9 b oL s chitirh mapeb p R0 BR ALY

k can be used for a_printer of an apparatus
se ected depending on the application. xamples of the

i

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 if)l-'eS(?lé.t invention
can be advantageously used in any one of inkjet heads of
such types as a piezo .type 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 ig changed, so 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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WO 20589721 i nkj et recording

I's having the function of pronoting the printing
fixation. The recording ink can be particularly
referably used for the following ink cartrid in
appar at us and i nkj B¢ 1920057007107
recordlng process according to the present invention.
(I nk cartrldge) The ink cartridge according to the
hwt%d 1an8hecdlk P abh ped 2 drubble gpasenerphodntd BrA No.
conprises the recording ink according to the first
6 bt 32t hnd nak pestatiof chhegpr kppatin wvbrh ign thiel shatic
encapsul ated in a container and 25 optionally other

poWekes snsehesticlle pweRar byvibAHtME 210Fe084%R4n electrode,
PCT/JP2005/ 007107 The container is not restricted and

‘a tv*iﬁrs@,iﬁvg ﬁIé‘MﬁP‘ik‘rd?efo?rﬁgdaEﬂd”E‘EEW*@iu]}zfégB?QIhé@ﬁkbﬁath

proper | sel ect ed depen |ng on the application

. Pr [ e con a I
is sﬁ%ﬁgﬁ?ﬁ TAVHRS Eh Ptk e TR BByt {88e P Ny
num | am nat ed fllmor aresin film The
0%%@%5% of the ink cartridge is preferably 15 g or
more of an ink, Wen _the encapsul ated amount of the

i nk The|rappndisyg iBkgaccardbmgces dber finsd anKj second
recordi ng 10 apparatus according to the present

aspweid ofrthy preisentt heveprtiohi ¢wn ilse pardiferaddyi nsad in
| arge anount of sheets of the paper, the frequency of

v £FIRRG Piblidie agafdllodes bagesasdbr@ing $Rk bah H8&o

obj ect and effect of the present |nvent| on cannot be
pHedaAG A00R! {88 iha EReForAE8" SbPY rhudEe 1KLL
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 process ‘accord-i;lg to the
present invention.

(Ink cartridge)

The ink cértridge 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 -
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15 recordi ng apparatus according to the present

i nvention, even when an ink tank having such a | arge

capacity is used, the recording apparatus is inproved
W mos/p7eaent i ng the poor |iquid contacting preadirbiceso7ior

of the ink due to the preservation of the ink and the

formng due to the air leak 20 caused by the

abovgHWiceth RGler i AW A FOMPACEEAIaBAOPRE FiSm, Of the
ink. Next, with respect to the ink cartri

dge,
ti e 0o,V ' . a 5.

stEHELERE; 928 o AUl ieilal RS Rty HBr B & o

he i nk, cartridge 25 .accordi.ng,to th resent
selAgked AP SPEIRECO SIS BPRAIGH 09 WP S6hertRd gpgembles

PCT/ J1P2005/ 007107 _schematically show ng an exanpl e
ofgth¢ genitadinear inchyde s coptaingrchavingeatileastcan ink

according to the present invention. The ink cartridge
ba) praswstedvusim Fh@ aduymintomdadminatdd fibm bnka ragin

41 fromthe ink inlet 42 which is sealed by fusion
fight er evacuating the ink bag 41. During the use, the

ink is fed to the recordi ng apparatus by piercing the

| ey 3 e 8 A LR o ' 351
mBLa o TRl m AR Ao he SGtkelan R R Rugg thg ink
o B FB Bt R e S L

i nkj et recording apparatuses in an attachabl e and
apeanetaplaccording to the present invention by which the
printing is performed in a large amount of sheets of the
ﬁaper, the frequency of changing the cartridge becomes high,
so that the objec.t 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 p]:f'evez_l*{;:ing 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 liguid contacting pr;)perties
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

- 47
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15 manner for the using. (1nkjet Recording Apparatus
and I nkjet Recording Process) The inkjet recording
apparatus according to the present invention
WOZBUTREs at | east an ink ejecting unit andPETHBI005/007107
units sel ected properly depending on the 20 necessity,
such as a_stiyulation generating unjt and a . .
schempbitally showWinehen ekasepledr BhAg i sdgdgidge in
according to the present invention conprises at |east
Fldfedt contoheednin andagihgracestepen sdiocethedppesert| y
dependi ng on the necessity, such as 25 the
inSYel@bat i on-generating and the controlling. 48 WO
2005/ 097921 PCT/ JP2005/ 007107 The inkjet recording
pr OCQ%?%%‘R%Q‘{E&& e U SeRBvn AVEIH OF, §8NoARed

preferably pertorned by ’tﬁe I nkj et recordi ng apparat us

*of PR bl BB, LN SRR 3 VLR SRR 8y

unit. Further, the other steps can be preferahly
fusienorfier ByacH@tongebhanink bag dlect iPETIRg ‘glh% Y§fe the

Ejecting Unit The ink ejecting is the image-formn
inbyisfpldytmdhe reconding appasaths bycpiencigg fke in

according to the first io aspect of the present

outleed 3 ahadedofla epddidnavithea needidiaigddiednd thei s
preferred that the inmage-formng is performed using

retcggdqig% LpkAnddde pignent ink properly alternately
through one inkjet head. The ink ejecting unit is the
i ”Hg%ﬁgri@w%a‘g‘% PQ/ 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 acco'r-ding'to the
present invention comprises at least an ink éj;a;ting 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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15 appf&ing-é Stihulation to the recording ink"

according to the first aspect of the present

i nvention and by ejecting the recording ink and it is
wroes/eapad that the image-forming is perfor mggtehad/oorio7

the dye ink and the pignment ink properly alternately

t hrough one inkjet head. 20 The ink ejecting unit is

not redle inkeet aedordi ngeproeksst et AabETEitBILRE JhEsent
application. Exanples of the ink ejecting unit

ihPeheen Valh Bis ﬁfyfegs*ﬂlyiegxrﬁﬁ%ﬂ%d Pfe Hk?n@ti ki et

particularly an’ink ejec g unit conprising

h ' ' ead) . havi Lural .trains,of
rREBEALL R BPY ENERY, EPSRATRE b E o rdu Y PRt g
ank for, sforing a, 49 2005/ 097921

tf@éﬂ“ﬁf@ﬁs 305 he an eaﬂg?mé%ﬁ"%%eﬂi b the dndhe
liquid drop delivering head, is preferred. The sub -
ejegtingonpitsest préheradhe atheegutdvecpmebsupeeferably
generating unit by which a negative 5 pressure is
pgefiermteeld biynthbeo tdubr taitiés. an opening unit to the

at nrosphere by which the inside of the sub tank is

- WRNeEn It R Al "DSRIE .3 ARt ecting unit of the
i nk by Ewhi ch the pres‘?an%eﬁf)% the ink is detected

thr oughd hor, Gdchehenee oAb e A SGHHS pRLa305S o

10 The stimul aion €an be gene

he .stinul.atjon generatin nit. The stj atjpon. is
stigRu BLER 3, bRP KPRt Tpikopee g dBag e Bh eabigdh ng

on tEe 1gﬁ)pl i cation. Exanples of the stimulation
apRerthdd thaamesqubipaentipd) and pyeeimaténgathebr ati on

and a light. These
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

first_aspect of the present invention and by ejecting the

recording ink and it is preferred that the .imag_e:;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. Exaxﬁples of the ink
ejecting unit include various ink delivery heads. Among
them, particularly an inrk 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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15 stinulations may be used individually or in
conbi nation. Anong them the heat and the pressure
are preferred. Exanples of the stimulation generating

WO3MIS{09TRE| ude a heating apparatus, a pressuriPEHEP2005/007107

apparatus, a piezoelectricity elenent, a vibration
generating apparatus, 20 an ultrasonic oscillating

ligracdiaved dfed dHnlg ghtiqSpgkéofiloe dkqupletrap ddldvering
stinmulation generating unit include a

- hdl @208l feirpblly actuator, such as a piezoelectricity

el emrent, a thermal actuator utilizing the phase

change, caRe 4ok k8% pElddR ReldrbRApey dNe |1 qul d which

IS generated using an tricity-heat exchange
el enent uch_as _a_heatin 50 2005/,097921 ..
noxal R BsEra0rRosenBE BenE Wil by TRV wpsantizg
resi stapce, an actuator. of shape nenory alloy . '
PIGSSRIA by §HECIHh 1%%@@@!’ tRIHEr A0 opgRing whyt to
change of the tenperature and a static actuator
thiet atmishehe sy avhiclhdker insidheofathectubftamlsdisi ng
the recording ink is not restricted and varies

opdapeddionghenatihe spiperohdde deteotlwgiwoninsffilld onk by
For exanple, when the stinmulation is "heat", the

wBEPRGthd %I%S'é?idlaoﬂfit'hé""i‘hkhi@He%!@l&%ﬂf‘ﬂnﬁou%heﬂ?ﬁ'
energy corresponding to a recording signal to the to

dig?&%ﬂé@%ﬁ ﬂg%i]é’jetg@ga %ggg{ggalp@@d usi ng, for exanple

er ma e’I's generated in the
recordi ng .. nk . the applied the | .ener a
{he. JraE B witting CaBhBe A enchaboRe FOF e D PYgthe
ink is delivered and injected as a liquid drop
stimplafion geperatppecupits nelhe 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 liguid which is generated using an

electricity-heat exchange element, such as a heating
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15 recording head. Wen the stinmulation is a pressure,

an aspect is a nethod in which by applying a voltage

to a piezoelectricity elenent installed at the
woemoseddrad pressure space in the ink path of gdiemp200s/007107

recordi ng head, the piezoelectricity elenment is nade

flex and the volune of the 20 pressure space is

eﬂﬁﬁregﬁzsﬁgmﬁ% hhﬁigﬁhﬁerc%?ﬁfﬂ psigtan e, €9l h\‘:@ﬁ%@o?nﬂ' a

injected as & liquid drop through a nozzle pore of

sﬁggorglfeg%%{gg?gleo%g at1]1%! Ek%ﬁgréﬁgggdéﬂgn%%pgf%t Wetal

presen I nventi on conpr

al so a uni 25 b mhlc
Bt aha koAt Bt SontopheburAcn Rl RAGHE rotuptor
V\D 2005/ 097921 PCT/ JP2005/ 007107 the bl anc del i very.
uBJaﬁpmgsthﬁ stRéie HOWERg unit include a wiper and a
cutter. The controlling unit is not restricted so.long
as t HEheuaspechrnfcepdatih gt hkeantd¢mndiofg tibk abaoet not ed
units and may s be properly sel ected dependi ng on the

rédficeatli hd e defndheg ottt kiype enithed ncl ude
a sequencer and a conputer. Wth respect to an aspect

stf.ﬁﬁu?EPdeﬂ'e{Q £ NQ W EK 8F oy SERLGH1RY &h@@em%ﬁ%aw&on

the present 1 nvention using “io
e BN LS 25cQr r
wf SR L R LR TR ﬁpﬁin%mxgn%r%
iven The i nkj record| ng, appar at ug, shown i I 6
li’wlssgergﬁe W oF BORY 2 G he PapeF BB AT 9 the
attached to the nmain body 1, the paper discharging
reeodingtipndchpdthe regerding 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 s.o-ca!léd 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 liquid 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
51




is main body 1 in which the paper on which the inmage
is recorded is stocked and the ink cartridge | oading
part 6. On the upper surface of the ink cartridge
Wolz?fﬁ@?'ﬁ’@l part 6, the operation part 7 conpriBEHEPAPS/007107
operatlon key and a display instrunent is disposed.
|nk artridge | adi ng, par 20 has the front
1lReEEn Hexapentes a'rfdﬁ?s%@tcrfad}m%ﬂruémrr@ude
and detachlng the ink cartridge 10. In the main body
a fYiper sHodud ittt 7 and FIG 8, the carriage 13 is
supported by the guide rod 11 and the stay 12 which

are |'Ehd eenbssliihg tungbtisandt refdtréeted Wa) 16ngdSa ¢ ole
illustrated in FIGs.) of the main body in such a

ufRNRAM cHALYO! %Q%/afé%@ﬁlof?ﬁ@g@@%/ HQ%%Q nSf@taﬂci‘%nay

carriage 13 can be scanned flexibly in

ved and -
s bE AU SEREL AP PRI B8 A a1 I%a?’ P¥8ted in
EFIGB.} Q% he di rection |ndlcatef ay the arrow in
ErEBles ofthconiiqllies it facluds iR hengey and a
conprising four heads for the inkjet recordi ng which
CQﬂ&HuﬁQT- respectively the recording ink drop of yellow
_@yan (©, mnmagenta (M and black (B) is fitted in
such bhrresp e blatto phua sp e et oded inkaydy g | #dies inkget
oriented in the direction 10 crossing the nain

r 0ATinGg ploiceski A8capdin feodthechi 88e AT invig tivkr ﬁrs%g
delivery is downwards. As an inkjet recording head

10 t@@ﬁ?&%%é%ﬁfé@ﬁé‘ﬂatﬁ ot cbdi f%?enenre*’%@e%y

actu such as” a p1 ezoe ectricit

‘heelrlﬁ%l a’&ﬁlﬂﬁt oéfe%mg {;n%‘f@e ., 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
15 main body 1 in which the paper on which tﬂe image is
recorded is stocked and the ink cartridge loading part 6.
On the upper surface of the ink cartridge léadiﬁg part 6, the
operation part 7 comprising an operatioﬁ key é;ld a display
instrument is disposed. The ink cartridge loading part 6
20 has the front cover 8 which can be opened and shut for
attaching and detaching 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

25 (not illustrated in FIGs.) of the main body in such a manner
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i s phase change caused by the filmboiling of the

liquid which is generated using a electricity-heat

exchange el enent, such as a heating el enent having a
wantogsiossbrctri cal resistance, an actuator of @ca@ep®s/007107

menory alloy utilizing the phase change of a netal

due to the change of the tenperature and a head 20
tlemtitheedanridg @ 1S3 ahinC back sah@le UIfldxiilR0ih R SRk 6

power as an energy generating unit for delivering the

Sd@t@ﬁiﬂgn&iﬂmioncﬁﬂdbﬂlg%lrg e §3r{d %ngréa %%rdal SO

equi pped wth the sub tank of each col or
' j 0 ch _colar, to,the. ecardjn d

s (EEAAIBYE ah Btp o BB R nE e b B RV T 905
.. 2005/ 097921 PCI/ JP2005/Q07107 accor di o_t he
lnp?g«;eafr?%k}aﬁt }’bdl?%t?é%%%g‘esﬁﬁﬁf’%éﬁ&g&&-gr om t he

ink cartridge 10 according to the present invention -

whi chl'e $heogasniage tlib thk resardine hendild coanprésing

through a feeding tube (not illustrated in FIGs.). 5

for headd fler thendink]jbt mapediheedimpipadliter feedi ng
the paper 22 which is piled up on the paper | oading

rg@fdctd¥elyWEs yecordiabeinkndide drRPpeIldead Ned 4RV @),
conprises the semcircular roller (the paper feeding

m;a%ér%h%ﬁb Logr p)g gggsggs ) H@fﬁ%@é A %gj&ﬁ] aANg %ﬁﬁggfén}gw

rom t he paper ar € separa
d 24 .of .a materjal_ _havin l.ar friction

o RA T FaReniVand, BRNEEHE aadotriitn fod %64’ AuasfReeq

to the Eﬁper f.eeding roller 23. The pqaper conve%/ii ng
CLRFS DR FRE FRAA R ﬁ@apﬁéngaﬁérefztzonf 88 g t&e dree gipar of

f eedi n% part in the part beneath the
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 liguid which
is generated using a electricity-heat exchange element, such
as a heating element having a high electrical re-'sistance, 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.

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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1s recording head 14 conprises the conveying belt 31
for conveying the paper 22 by adsorbing the paper 22
statically, the counter roller 32 for conveying the

WO U580793b conveyed fromthe paper feeding pa¥€T/ BRIYH107
the guide 25 by holding the paper 22 between the
conveying belt 31 and the counter ég roller 32, the

ac@@ﬁ‘\ﬁé%gngogﬁhed@r@@eﬁiﬂirl%ﬁﬁﬁ&% ishted AN dyswpplemented
direction of the paper 22 which is conveyed

from pérdinkl eartuiplge d9 bycopding botheyprheepapmvedtion
onto the conveying belt 31, the pressing nenber 34,

whieh tieptqu&ed i thrginkldertridgebl@sdihgopahe 6 through
conveying belt 31 by the pressing nenber 25 34 and the

a ?Qéﬂﬂﬁggtdﬁ’bg@{oﬁm%itﬁﬁtéa @& FEeging unit for 54 WO
2005/ 097921 PCT/JP2005/ 007107 charging the surface of

t he V,aYi v he ' 1.
ena &8 Be 0 hatit, PA6ERRVRSEURGL nath £y PBpdine
and t he nsi;on.roller 38 and gan be rotat in th

the P@@tqroh%o?"kl:‘&ﬁ/é%iﬂ’rée HaPpaptia Bap e Rloaing perde? 1
surface of the conveying belt 31, the guide nenber_ 77

(presangpoBbat &bi R ddpo P IR tf@eﬂhégp'ﬂ'ﬁhl’iigﬂlﬁpéas%‘i/ thige
recordi ng head 14. The paper discharging part for

s edn sclvand iamgr ¢ He rpéier p2d erefeededgbyollee 283 dediding the
head 14 conprises the peeling nail 51 for peeling the

p AP R2 R3nkO by 6fet H8p &98YEYY TeobelthSbapdelpalehg part
ischarging roller 52 and the paper discharging

P SH P liees) e s dh st abrl Py o
laggg f'rq%[ti&gréoeqffiéi%%tq%ﬂe*%%qﬁ %hetsheepg%{‘féé”ﬁaa&ezzl 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 paj_)ér 22 conveyed
from the paper feeding part through the- guide-Z“E 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 81 by the pressing member

34 and the charging roller 36 which is a charging unit for
b4
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15 paper feeding unit 61 is fitted in an attachable

and detachabl e manner. The bot h-surface paper feeding

unit 61 receives the paper 22 which is back-conveyed
wampos/ee921r ever se rotating of the conveying beth%imﬁ@@nun

reverses the conveying direction of the paper 22,

t hereby feeding the 20 paper 22 between the counter

cH@i‘%ﬂig 3h ARG rfAQ eCONY BV é@nv@?hh%%elt%q\{e the
bot h- surf ace paper feed| ng unit 6 the manual paper

feed'mepaaﬁ é;m éllﬁgaét Brfd1®sls b fL. fseglg%rg;%ng

apparatus e pape oné by one’sep

bR ES fﬁ% %ﬁ“}%’gf#@ ket 0 T RaRer IR S

805/0 7921 P /JP20 5/007107. rol|ler 31 and the
¢ doteteszinddy diRECHER 108 RN UaNERE e Aper

%U|de 25. Further, the top of the paper 22 is guided-
2%y tBe ﬁ\mﬁm@@um@ase of $heresswdyingt helediyethag
belt 31 by the top-pressurizing roller 35 and the

gebiwayengb &r dI7 detdivp ofed ke rpappondfin & tehting askivytide
C. At this time, the paper 22 is adsorbed statically

O BPLheOPNEY+ 11 ghar e
aro e}r 3% and‘y @grrllggl)l/&éﬁa }F%re {gﬁs g??&?n‘é%@ww&lg part

méﬁ’%%tﬁ%ff%?#%&ﬂaﬁ%? PR A Y

Aﬁecorded |n nt of sl wi,th the delivere

ROTPSEsan ik PECTIRE Ratep 1o5] Peclingelie Raper 2
speC|f| ed armunt the paper 22 is recorded fromthe

froanithe sonvmying &al tng 1: kbespgpar digchapsingaoléend?2
conpl etion or the signal for the reaching of the

and the paper discharging rolier 53, wherein the paper

discharging tray 3 i¢ 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 botlt~surface paper feeding unit
61 receives the paper 22 which is back—cozlnteyaél by the
reverse rotating of the canveying belt Si and reverses the
conveying direction of the paper 22, thereby feeding the
paper 22 between the countar 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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15 bottom of the paper 22 at the recording region, the
recording action is stopped and the paper 22 is
di scharged into the discharging tray 3. Wen the
WO2PPAT92I ndi cating that a remai ning anount oPCTHB2005/007107
recording ink in the sub tank 15 is alnmost 0 is 20
detected, a required anmount of the recording ink is
roHeppB8 énendeth & ramnber roklead? adgerding botithe goidance
tank 15. Here, explanations are given with respect to
of ahcexandlee2s! tRerphesernthd tupnof cheapplpead2Roisguided
serial (shuttle) inkjet recording apparatus in which

t b &Pfn b Srui reHRWRVE6  tH1R oRASH 1t
by, ﬂgeercﬁ%% cangggeu’gﬁg’%g?s{%\%rfoos/ 0979.21(Jﬂ 0 Hg be

PCT/,JP2Q0 7 . i I i+nkj [
31 B L JOvsates s ar ARy SRS B 4R E A sEin ke 1
The reco head ene or plural

) r.di,n th r t
5 dirggijop 859@%‘&1@1&?? ]Zg’sg%r? gﬁdﬁ#&%f‘géhe i qui d
drop 5 delivery head 14 a conprising the train of
nozzAdsthis $imenrive pamer 2% 4 s pdyorded) slatycally to
delivering an ink drop of yellow (Y) and the train of
theozahesyidgnmelinBdhchanmpeidsby theamhangizigsdller 36 and
delivering an ink drop of magenta (M; and the liquid
-~ cofhRF B! | FBEYe NB3ddEvin € ANY ireicogdiheg heaidnidf to
nozzl es 14 en which conprises many nozzles N

acéskhpggi A %éﬁl.:&%@%g%ngﬁ_ﬁfﬁﬂ &k idpdthBec d ¥ Bk L 3,

nozz nprises many nozzles N
del j ' ' d f. bl B .
o enfeHEhi%aRe M droeElr b o Pikpabiye Phgne tine

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 reachiﬁg of the
15 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

20 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

25 scanned. However, the present invention can be also
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15 two colors anmong (Y), (M, (C and (Bk) are fed to

one head fromthe two individual sub tanks and inks

of the other two colors anmong (Y), (M, (O and (Bk)
waoanves/§oggkit 0 anot her head from the other two ipgdigpbdds@dri07

sub tanks (i.e., the recording head is equipped wth

two heads and four sub tanks) for the 20 printing

apgplirégi itoks 10h efialej 20l OE ST dIR¥EMEharhBBsPE4 AT HPBd WBYR a
e perfornmed also in such a manner that inks of the

hd 247 her fordheof gd1i:fspectively to four individual

eads aving two trains of nozzles from four
i ndi vhidual  sub;.t anks i,. £....the recordin ad is
cqut phaE R R Shadic L1 e EFaLdsHn Bl phiral
th rinting usjng inks of, fQur caolors. . 57 WO
h%gsfmﬁgﬁ b Fio Sy 7m# 16y B, nhe diggidngrop
" Exanples, an inkjet printer (manufactured and sold by
delizeyCbapdn}4 @tabmprriatieg traksi f GraRieshhdiyny
four heads which have two trains of nozzles was used.

whidh @mipiipes meqos diourlesal dedheesindGid Aek drop of
recording head 14, a piezoelectricity actuator, such

y@do® (W)ezRal 86d th@lihyo ey Billes R41RS] WPhiAF AP ises
- utilizing the phase change caused by the filmboiling

mg]fnes{: %éﬂlgg[ﬁe_}g’?i%rih%g%Fﬁﬁtﬁ oﬂsé)f]%xggegstaa(M); and

ricl excha el énent , “sulc
heat i n ene having a high electrical resistance,
et Ha 0P G e Peh S B8, S st priging THe LERER of
phase change _of_ a netal due to the change of the
nQEARSEr Attuse WhACh eRmEPTisgsi By iemzlessPhidedivering an

actuator utilizing the static power as an energy
indedarogt phgyat t{ Gloandebheett aig oifienoezbeslildgkimkyhich

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 -tq «_'ﬂimther head
from the other two individual sub tanks-(i.e., the recording
head is equipped with two heads and four sub tanks) for the
prinlting 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 héads and

four sub tanks) for the printing using inks of four colors.
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15 can be used. In the foll ow ng Exanpl es, a head

equi pped wth a piezo electricity actuator (piezo

electricity element) as an energy generating unit was
WOZUS®97%%he carriage 13 is equipped with four BEHIR24pHEH7107

15 (nore specifically 15y, 15 m 15 c¢ and 15 k) as

four liquid 20 containers for feeding inks of four

In ¢dleofsllvesies tExamyples ,nanzinkjaia pyanten (manidashuged
14 kn. To the four sub tanks 15, the inks of four

an@0s &1 by Ri&:@&p@ﬁﬁ%@lmy,fdea;ndradepnhmni?dﬁfo @GY07)
four main tanks (ink cartridges) 10 (nore

min _ .
B e g b oo K (e 50" ol 0

5& WD 2005/ 097921 PCT/ JP2005/ 007107 respectively inks
US8f-four colors, such as yellow (Y), cyan (C), nagenta
(M and bl ack. (BK); however he mai n.tank, 10 k for.
hol dARGARHAIIAL BFE 8T SURE (b3 drEat ST tRgol AT S i ine
capacity than those of the main tanks 10 y, 10 m and.

head t4, = plexvelegiticity pdmaipmmyak 2e8di ng
apparatus as a |iquid feeding apparatus of the

piessaleditrgcidppai et t,r efdretmalt acFagbor 10bidiwing the
expl anations are given in detail. FIG 10 is an

phesRl PHEM RECERAE By EKBl ANEL Mioilivg e Bhbdiguidakiich
showi ng an exanple of the ink feeding 10 apparat us,

is git(eaex']é]técf iR eﬁi élevét?‘i\’ﬁgng'ﬂe%ﬁ %Qcﬁ'ﬁqlé:é Glelfeh s, salkh

anatory si view sc tically show ng an exanple
asgy Begoii abeaiane Loyt B el e TEERIR R FREhRRE, o
ac%&gttg:irnoefr afseﬁgipggmtehneloirgkalloy utilizing the phase change
of a metél 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 liguid
containers for feeding inks of four colors respectively to
nozzles 14 yn, 14 mn, 14 cn 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
- 58
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15 to the recording heads 14 a and 14 b and which is
equi pped with the carriage 13and the main tank (ink
cartridge) 10 which feeds and supplenents the ink to
wa does/eadeit ank  through the feeding tube 16. Operamboosnoorioy
tank conprises the container main body (case 20 main
body) 101 form ng the ink holding part 100 which
reg %@m@gyh ifks bPgolir Ay IBYResuéh! exiydieol (W) Mekael X C),

i's adheS|ve bonded to t he contai ner nmain

d Oy 7+t I I
m?%sﬁs RuskSTkts des it ‘%‘%kf’%ol PIELARE B8
d 2 th t dth
§ gheiino shaniich o blapkal Bl dase igrbabg o |
PCT/JP2005/ 007107 nenber |l ocated between the cas
cape of tyddyanoib esel afhhe imminehaaks159 Ynlfhe ardgd 30 ef
the ink holding part 100 for biasing the film nmenber

102 Nethewdbhsiegpeét theannink Helediing paparkdols 5s a
Here, the filmnmenber 102 may be produced in a

ligh{Weedin S hpyrt i Pbf tHfe TROORAiAgFhPpakdthus,in two
ayers structure produced by lam nating the fi Fst

reg??ﬁ;r%%m Pi ggd 10 Q%éﬁ@“@xh?ﬁﬁﬁtﬁ@@sbaf@'g‘ik}eﬁr £n

m each ot her the type, for exanple by

de'ft??in”ﬁéhﬂ%ral@ﬁ's S0 ralifach feb SEIRE egﬁ% Asager s
vigwaheraadi ¢y a{glapiﬂlhag%%gte}&%ﬁ&ﬁ f:ﬁt feed%gf‘?
produci ng the filmnmenber 102 in the above not

appavetws e FliGhe UL tuaddebsikvipweohdl st @ pard rﬁ(IQJf 12 is
the filmnmenber 102
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 ig a liguid 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 th.e 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 filmm 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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15 can be reliably secured. Also, by producing the

film nmenber 102 conprising the silica-netallizing

| ayer, the 1liquid resistance against the ink of the
WOPWSWPT?éhber 102 can be inproved. The fil m nB&HER20055007107

has a thickness of preferably 10 20 gmto 100 gm

When the thickness is less than 10 gm_ a breakage due
metobthd ozgited Heterdeon dhieonass madinl podyuddd. and the

sonmetinmes. On the other hand, when the thickness is

fﬂﬂioﬁf‘emmn 10001 i) tH &1 nfsh @i OF kheyiwk kg p AT €0
is lowered, so that the effective generation of

forl ?aé‘ﬁgﬁgﬁbf Icalpﬁl‘%é%ﬁ%\%iﬁztﬂﬁ thel FulEBIPEN O f:

10Re ink
becones t 2005/ 097921 PCT/ JP2005/ 007107

et i nes. rther, on the surface of the fil m menber
ho ‘g‘? 5tflﬁplating part 102 a which is inflated to a

convex for Qrrespon the action _of t S rlng
705 Hhaer Hbeobtian Bempeackd g Hargobe bRBdded one
menber 104 is adhesive-bonded. Thus, by form ng a
singlevely pamudinutaer, fasexhomen finl AlGenbsrA10n tmlayers
flexi ble menber (here, the spring) 103 can be stably

stimitiinl pedddaed s leasimating phedfiaistglahex flit2na and
menber 102 t hrough shaping a filmto nenber in the

thé %fé@&f.:% 3458821 0NbOwhicANYLX diTFsteh PET 08ONYENh R er
rrerrber 102 can be easily formed. In the

Inétiupepréﬁémf’.‘o%z HREA TR P P g T
mqrpr er an%ng }1?7 of li%:tnllggfll?glr'toxl'}%sf 0SNG IR, t1'%613,
in two layers structure produced by laminating the first
layer 102 a and the silica-metallizing layer 102 c. By
producing the film member 102 in the ab(;ve-noted structure,
the liguid 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

P

_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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15 introducing path 111 and the feeding tube 16 which

is connected with the ink cartridge 10, is fitted in

an attachabl e and detachabl e manner. Between the ink
wazws/ndzdge 10 and the sub tank 15, the bel ow n@trem200s007197

liquid feeding punp for pressure-feeding the ink from

the ink 20 cartridge 10 to the sub tank 15 is

sbasdhhes. Further, under the case 101, the connecting
menber 113 for feeding the ink fromthe ink hol ding

par t t c ibqaﬁh . :
conne%%%ﬁggﬁé%efﬁ%lgg?wﬁg I'n %éfé(lfiﬁngi%%t 1%1}%1’3%&8
-farnmed and en_the Jnk 25.feedi path 114 .and t he
i BB EaP At o oty afed ey b eirin
2005/ 097921 PCT/ JP2005/007107 is fitted. In the upper
CoEFespenakREcH dbmaction of the ptiag 10D axdthe outer
purging air fromthe ink holding part 100 is fornmed.
suhéaes therwofatihel 2einbomeime e énlldr4 ikow path 122
5 which is opened to the ink holding part 100 and the

afdhesdserbvenidedly pahud 23 Fef@ingdat o@sex0phhodanshe
flow path") and the successive flow path 123 is

fIGAREE I BYm GOSTHHULAY e e kI LREHWe £ Qhich® ) the
at nosphere 131 forned'in the case 101 and wth fhe

l4&f 4 t ich:isql .hel t
SBEERID 04 Rl Bl feB1y Bt ThRengg PRE R HE 0 e
t h 1 th I f [ to.th )
pEbRERRE: £ 331 mn P tiot 0 EbPPREH FheInE eafidrang
opened-to the atnosphere state of the sub tank 15, is
mgnderetn thfe forRYy 611 shanininte o coORF et FREPhebke 132

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
attachable and detachable manner. Betm;'e-en_tye 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
1138 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
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15 consists of the holder 133 and the val ve seat 134,
the ball 135 as the valve body and the val ve spring
136 biasing the ball 135 to the valve seat 134 which
WORPeS/MH3ed in the holder 133. Herein bel ow, PGITARA2005/007107
respect to the function of the 20 accunul ati ng part
. 126, explanations are given. Wen the nmain body of
ig fettgsparatus is inclined or vibrated, the ink
invades into the air flow path 121 with a high
provahi ltiHy nppéemarcedritiengase 10¢, fllinchiofl dy péikh
the ink invading through the air flow path 121 can be

18¢CEIRIhagH g ali er ondiRar e
e o M ey S0 L obg bt 0 vaaHRRd.

ISP D g e e Tiaspacie,
s wiRhchhaRened beieBeotnh A ing Fask LBY 8R4 Phe | i
in the opening to the atnosphere 131 and the valve 5

supeeppiait Alpvorekl hEdvgmfersedsto s Chrbhesenaidflow

shuts the opening to the atnosphere 131 can be
ppibikmred the stlceesppee flawt pafth A T aseadectaw
detecting electrodes 141 and 142 for detecting the

coimh@nieadhvehwitie thamepriniefe toethdlatimokpd esed 183Nk
15 becones the specified 10 anpbunt or |less (the state

fdSmedll £ M8k 685351000 hKwikhMBe 44 ﬁ&ﬂﬂeﬁxtn%gbaw 196

the change of the continuity state et ween

vo wifeRCld TeRHER RS iR St e PhE St B R 101

[ I . 141 142 [ [ h
?ﬁieﬁ;}) q:qlee o%cérgl%{jg%o éhe aQtdmosphaerr% Il%Ts,rtSlsg \}a Vte %or

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 185 to the valve seat 134 which are housed in the
holder 133. | |
Herein below, with respect to the function of ‘the
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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15 the state in which any one of the detecting

el ectrodes 141 and 142 is not imrersed in the ink,

the state "no ink" can be detected. As shown in FlGs.
WOI0HPAI92I5, in the no-printing region of one riT@2608007107

the both sides) of the scanning 20 direction of the

carriage 13, the maintaining and recovering system71

dufiagethbelrowm  pheta tidd ehaseofubndyisienink iavades into
mai ntai ni ng and recovering the state of the nozzle of

thBh ir H‘&&f?heﬂ Poad ¢k bge%rtwﬂeﬁ«oﬂﬁ ¥ h & @al‘{r'ee%r

ermtlc Iy show ng thé view of the maintai ning and

OP%%%%Z?%?J ?‘3%@%%382”@@?"%‘1r‘iﬁ?&%?ﬁﬁ%%‘éf%’ﬁbf’f

th%?%?ﬁ%éﬂ%m%ﬁ%%%?gm R PREq By ot e iere

sub system 71 conpri ses the ca menber s 72 A and 72°B
for rperiappitogt neahmmpélmflﬁ?egvbwhmm&cwdrﬁjwts
heads 14 a and 5 14 b and the w per blade 73 for
thel @pagmget@kt@tzeamm@ﬂphanezl&lswlﬁalmes_prd_%e&mm t he
cap nmenber 72 A and the w per blade 73, the recei ver

for thetikapgpde! paet Y fi the ¥as@nded., Iwot dELE LI
for the blanc-delivery, the ink is “del i vered an the

el?g{:f'(%’c?%.@ainéidgléngﬂ%‘? 1Qrl 48t tneg lt!h%“!sﬁa%@ 1&9%10\}\}1 tgﬁ

oca e recei ver nce at t art to
the i,n

del | | | di fied,.,.
arp GG pbhe tpket Hieng E’f#a?ﬁe BoPRhPI &0 hif pgRitiea
b boicr s (o thhe T peS e S ab oy ings B B

scraping off the solidified dye ink in the
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. | o

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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15 receiver for the blanc-delivery. For the case where
the solidified dye is accunulated, it is also
effective that a scraping unit having a cutter is
WO2H8YF128d. Both the scraping unit having a WPHEHIPUNG007107
scraping unit -having a cutter for the pignment ink
which are 20 installed in the inkjet printer
re¢ovenvingtaystmndlsohd BYG.RLGals Sonpapyabtdoryt vbele
name: |1 PSIi O G707 or G 505) were effective also for

schBen dlyRed 1Ny sifowinR tRESK ARG ninganbicul arhy k@bt he
"case where the dye ink having a limted solubility is

syHEe ;tlh%o i;/ﬁégéalsa‘tﬁg &g %%4119_%99972 Lo d P2 BFor

destr convent T onal When the dye ink and

the 64, WO 2005/ 097921 PCTLJP2005/ 107 i '
capding EhEpERLTT FutaLeRarLie § REORADRH PERITLTE 4 P
the dye jnk and e pignent ink can be scraped off
14ugi‘h§ tmei‘ﬂki’%¥ttﬁ@é§? it oaﬁﬁwm&ﬁ&@%ﬂa’.qﬁ@qf&f{he
present invention. 5 Next hereinbelow, wth respect to
notzhdensinfaiari.ng Bekwepacthertap meimber T4 A e d et
recordi ng apparatus according to the present
wilpusebl ade, 7Bxghanattehsenfordilvernl ad-dedimery il Cs.
14 and 15, first, when the notor 231 is rotated
arP@Bd Y. THehe0tOéeBaRY f634hd M aPWIH cUPPETy,1h83hk is
the internmedi ate gears 235, 236 and 237 are rotated
r DSk ge
d3fel 08 LRI TRITFR:bR, BRE LG, (SMIOH 2t 11804
regi on), cap ich.s connected,with th u rough
19ERtEd R et SRS isERT Ve pevihid Al EpB FBrt T ¥dicn
th%pi%l?tiesdae {$§reeé,hie:hgnien}¥@i% g;gh%fhslofidiﬁed, the wiper

ta

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 haxlri-ng a cutter is
installed. Both the scraping unit having a wiper and
seraping unit having a cutter for the pigment ink which are
installed in the inkjet printer (manufactured and sold by
Ricoh Company Lid.: 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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15 hof'édnnected. V%éh‘thé'nﬁtor 231 is rotated
reversely, the one way crutch 237 is connected and
fromthe notor 231 to the cam axis are rotated. The

woldab00pepIp 220 is rotated reversely, however picg 8805007107
operated as the punp. 20 To the cam axis 221, tﬁe

carriage | ock cam 227, the cap cans 222 A and 222 B,
{8 M P BA KCARD t ' & i the
pid® e %déed é&ﬁ%\éﬂf@é alf ﬁ&aﬁémamé%ﬁégﬁﬂ

cam for the home po sor 241 °are att ed so

. \ d ' . . 25 Th
abibid sPVR MIRIRICE LT b GBI iBR {Rn PR PRrap
05097921 .PCT/ JP2005/ 007107 direction of_ "Il ocking")
OYy U5 IREnT LGRS S HS IR HAPR AT HELF ALPTding &8 the

and 15). The carriage |lock 215 noves upwards and
PEOSPRBAIY etioHe carriage | ock arm 217 contacted with
the cam surface of the carriage | ock cam227. 5 The .
caps N2xA hedei2bBlawd with cespreeltder thk2maimigning
upwar ds and downwards by the cap cans 222 A and 222 B.

afdter 8¢ Pesrifds VRS TUPIR ST 2AN] 80 WRNRLAS nkY abiptr atiler
cam 228. The w per cleaner 218 is biased by a spring

o4 g 1, BhESHH 000 P SSRGS AR 0 .
cloarish SHavain RLG% BEL R B Tt Khen dRevefior
2§Teisi ?gtgkégcggxqmtaoli;,hie:h\g r%eortor gear 232, the pump gear

234, the intermediate gears 235, 236 and 2387 are rotated
and the tube pump 220 is operated, so the\;t 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 2381 to the cam

axis are rotated. The tube pump 220 is 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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73 is scraped off into the receiver for the
bl anc-delivery. 15 To the maintaining unit main body,
a sensor (a photo interrupter / not illustrated in
WO 905097931 and 15) is fixed and the conpositi BFETIR2063007107
preset that when the cap is noved by the hone
position camto the |owest position, the HP |ever
direebton |dfustacdtions )nbFl Gxomprasdias)springpdidted and
the 20 sensor is opened, so that the sensor detects
illd Sy e inpPEGY 008 Dhdt he).nothhs exdege tbekp2bd)
(in other cases, the HP lever is not operated and the

mo%%esegv&éraéwa d&%ﬁﬁ?grhs_lﬂr HHe ceir®abBel Weirm 217

source is applied, the cap is 25 noved upwards and
coniis %%%%gll é@%ﬁ’ﬁ%ééﬁ%ff%@ Eféfj' thEFRelodk cam, 227.

72B 2 212 . B '

<t arihBreabe ThA Agd ik FierutironcBP PRLBBSH 7dhipeve

not perfornmed). After the cap has detected the ggﬁgg%

uppegids embidawavwands by ithg eap ¢#BINd22 thandh
noved in a specified anount and to the | owest

posiThenwipEheT Bahivers tipevarndsizgd dewroweddsi hittlaed
left and after the carriage detects the position, the

Wi?@{-rd@gezggt_ur ns to the position of capping, so that
he carriage is capped. Wien the notor is rotated

revepggl ipB3 G RLAeN 9fis B dd PSS 8brPAg fehe

series o e operation conprising the rtising of the

e e L
to%égdﬁ%%&ﬁk?ﬁ at;%e‘ao%vsilpyerpg{égﬁggd émt E?qu_e%ﬂgledthe
wiper 78 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/:notiﬂustratedin FIGs.14=and 15)isiixed and
the composition is so preset that when the éap is moved by
the home position cam to the lowest position, 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

66



10

15

20

25

position sensor, the rising of t he vvipér, the start of
the is operation of the w per cleaner (the w per is
pressed to the receiver of the blanc-delivery), the

wd Rbsogrgziof the wiper (the wiper is scrubbed gy fpbfisioo7107
wi per cleaner) and the returning of the w per cleaner
to the hone position thereof, are repeated. 20 The

off Db &lap S A A PRRA AN @ c'a%h%tld%‘fg%ﬂm and 212

process according to the present |nvent|on can

di k
B ARGE O s pURE 1P B8 :Yé'ﬁ*&g SEEA s a%:ﬁyt%?ge&gﬁf y
PogiP AR o Rt EE R s A ar o éggamazggﬁcs' Jotected the

printer/facsiml e/ copier con‘posn te apparatus. 67 WO
howesposibizr pEthxPzaws (dozing themisRegdr theThapriscor d
recorded by the inkjet recording apparatus and i nkjet
moFedr i ny spreed fissl aom ouditngnid tbheh @l esadt plosyEitd.on
is the ink record according to the present 5

Thevearié¥) tHd @ ardka E8CHY th a¢Ed gk b d mﬁﬁph‘%ﬁfr&tfter
|nvent|on conprises an | mage f or med on a record |ng

tﬂaewmgerweﬁmsr@ﬁg b 08ibRK B6S Ry %ggoréfnfrns to the

esent “Invention e recording nme

q}rlct d_and_may EQ ﬁro erl. eLected d pendlng

i hR bEErpRipEa o &#prs AiRE FREARRE nodi um
i ncl t he. normal paper, gl ossy, paper, the
spec%g' éﬁemoftq%‘el%|r@ttﬁte§h§e‘rﬁr$&la)hda% Hbe opder of

sheet. These recording nedia may be used
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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individually or in conbination. is The record has a
hi gh i mage quality and no spread of the ink, is
excellent in the aging stability and can be

WO 200500893bl y used in various applications, suchCH&P2005/007107
various materials in which letters are printed or

i es ar recorded.. 20 Hereinbel ow, explanations
(Iﬁﬁ?el%éic@é'ﬁﬁwth respect to Exanples according to the

present invention, which should not be construed as

| i mi {iing novwrsk vpeond etlhbyprles dmikjietvestéxding apparatus

(Production Exanple 1) 25 - Producing of Dye I|nk
axhd\ink] elt g o4 $ia0g ifno s s| Betepding tHEhWOp20880n§97921

PCT/ JP2005/ 007107 Amount of Wetting Agent 44 % by

; ; He B G [ j ont ent
D My ey e Py e B I eeme o €
. |._( DE % ss_of gl ri G 2. % by
inobant PP 161 8o fEr dor Bt 3o 6 ket
.. honiqgnic surfactant (polyoxy al kyl ene derivative),
1“0’.921%6‘y°ﬂ%%“§fesaanb’éﬁ?i%%§ﬁ¥ 0%k 3aREFQERINE and
anti-fungus agent (relative to 100.%b¥ mass of the
m &8 b fu 1 d?a@ rekordimgsin @ecordiagatpridpe praseatt
of water were m xed and pH of the io resultant m xture
inwantddpusted with Iithium hydroxide, thereby
produci ng the dye ink of Production Exanple 1.

(Produes ir@t oMY e ddiunlioduet 28 s0FidDeel bid RadNEe

Hi gh Viscosity by I ncreasing
properly selected depending on the application. Examples
of the recording medium include 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

I

. 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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Amount of 'V\étti ng Agent -‘ i5'44 % by mass bf a
C.l.Drect blue 199 (having a solid content of 10.25
% by mass), 30.75 % by nass of 1,3 butanedi ol

wd ZpSeB)1, 10.25 % by mass of glycerin, 2 % bypcri®sssRbrior

2-ethyl -1, 3-hexanediol, 2 % by nmass of a nonionic
surfactant (pol yoxy al kylene derivative), 0.2 % by

AfBsen Ofo ranZd thaBZASQIHY azol i ne anti septic and
anti-fungus agent (relative to 100 % by mass of the

of S%ﬁ%%i@f 2*%15%2?? e Eﬂb%’i@{%éf?ﬁlsﬁﬁ?gﬁﬁﬁ%?% A1
oGl Phol G145 8 @Y REGP) PR PO B A §19thylpne

(Production Exanpl e 3) 69 WO _2005/097921
glycpl JRBEL),0b% 1670y newsc phglarcenya (ka2 g by gnass

Viscosity by Increasing Anount of Wetting Agent 44 %
oib$- eidspl -df, Sah€xhk diedt DHPubdyLa9atbanf agnaniohid

content of 10.25 % by mass), 31.50 % by nass of
sulrfhclabft fpo@diym@smm&ﬂle)rwa@ﬂfam, 0 M3} b1 Gna@s%f a

by mass of glycerin, 2 %by mass o

b@ll?]%é%lhé’z%zﬂ??aé‘ﬁﬁsgﬁ(m% gﬁﬁyanfﬁﬁx%g? é%%?%%{/ative

surfactant (polyoxy yl'ene derivati

o35 5, D500 39 D €380 P s S49H. 6y khmnpeiigu
SRR L T M R

m xture was adjusted with |[|ithium hydroxide, thereby

regrddasitngpighareywdhiedinstpdepithtlidhigvany draxide,
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 giycez:ip, 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 2.

(Production Example 3)
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. Amount of Wetting Agent -

(Production Exanple 4) is - Producing of Dye Ink
havi ng H gh Viscosity by Increasing Anmount of Wetting
Agent 44 % by nass of a C.I.Direct blue 199 (having a
WO2M5792tont ent of 10.25 % by mass), 35.25 % BYT/dRRISS/¢7107
triethylene glycol (TEGQ, 11.75 % by mass of
glycerin, 2 %by mass of 20 2-ethyl-1, 3-hexanediol, 2
- Podjuohss off Dy endnikohiacrisig fhigtlaMiscopdty dxy Ialdrplasviag
derivative), 0.2 % by mass of a benzisothiazoline

AmbluintepfiWeatth@mtFehingus agent (relative to 100 %
by mass of the nass of the dye ink conposition) and a

Propgry gmpuniy 9l W?t?clglﬁtﬁr@g’ﬁ\?\ln@lttﬁ@ﬁﬁ'(ﬂfaﬁ 2%s0lid

resul t ant xture was adjuste i'um hydt oxi de,

70 5 054097921 PCT/JP, QO7A107  t her ghy .
cofleRicThd tcA® dy B9 HEHof bt ooy dRang of £-1.1-bris

(Productio anpl e 5) - Praqduci f Dye I nk having
(hmﬂgﬁxwgesﬂyfﬁ PP PaTe éé@ffé’és Toroth s drY \PBPtSiSn‘@ta Agent

5 44 %by mass of a C.I.D rect blue 199 (having a
glgobiih, 8ot byt mefssl0f 25 bhiyd - a8 sh e x 3@ iy, @agfcsbo?f

di ethyl ene glycol, 12 % by mass of glycerin, 2 % by
mABS s nenbitid strfabexaned diyoxy Wikyloassdetriwnative),

noni oni ¢ surfactant (polyoxy al kyl ene derivative),

0.9-9% ﬁ?%dﬁ%s&fg bR A sBeRZhsalit @zl tiRe Ak i S@Qti ¢ and
anti-fungus agent, 0.03 % by mass of a

S V. v ! !
oA IR AT o B g mass o

thlét gjr;e 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

44 % by mass of a C.I.Direct blue 199 (hairing a solid
content of 10.25 % by mass), 35.25 % by mass 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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trade nane: KS 531) (relative to 100 % by mass of the

mass of the dye ink conposition) and a proper anpunt

of water 15 were m xed and pH of the resultant m xture
wonass/eadpaist ed Wi th |ithium hydroxide, therebycrsp2005007107

produci ng the dye ink of Production Exanple 5.

(Production Exanple 6) - Producing of Dye Ink having

tHAh Vo doh DENENAGRAB R s B0 {Hl%lﬂlihgoii:#% 1894

Agent” “44 % by Tass 0 I.Drec aving a
ol i .content of; 10,25 % by mass), 30.75 % by nmass of
(E?Oﬁlgﬁttlgﬁlegﬁ%q]?lpf@. %% % by mass of glycerin, 2 % by
sg of 2- | -1, 3-hexanedi_ol .% by. mrass of a .
- ﬁgﬁﬁé‘rﬁlegsﬁﬂlg%? k Baypee ighaﬁm%%ém@m ﬁ%ﬂ' GR§INE
0.2 % by mass of a 71 WD 2005/,097921
AponobadoWeading7Ageaizi sot hi azol i ne antiseptic and
anti-fungus agent, 0.03 % by mass of a silicone

anti -468aiy magest of maOul doireedbdnd 180! thdying a solid
Shin-Etsu Chem cal Co., Ltd.; trade name: KM 72 F)

cdd 1@y bYQG.‘%ﬁ@Qrﬁ? B 28RS S 36 % S WSSs Af EletKlyRen &K

5 conposition) a a proper anount of water were m xed

oAb 4 9 P ER U4 Byl vyons adlaryed v

OXI y produci ye ink of

Production Exanpl.e, 6, {(Production. Exanple 7) 10,-
2 e e TR B 7 H A DSOS ob3ictane
I ncreasi ng'  Anount of Vetting Agent 44 % by mass of a

(polyoms abkyhene depivaidyielg h2s@ py mass of'a

benzisothiazoline antiseptic and anti-fungus agent, 0.03 %
by mass of a self—emuisifiable gsilicone anti-foaming agent
(manufactured and sold by Shin-Etsu Chemical Co., Lid.;
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 mixiure 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 (hax.fing a solid
content of 10.25 % by mass), 36.75 % by mass of
1,8-butanediol, 10.25 % by mass of glycerin, 2 % by mass of

2-ethyl-1,3-hexanediol, 2 % by mass of a nonionic surfactfant

(polyoxy alkylene derivative), 0.2 % by mass of a
71




10

15

20

25

content of 10.25 % by rrass) 31 50 %by mass of

1.1.1-tris (hydroxynethyl propane), 10.25 % by nass

of glycerin, 2 %15 by nmass of 2-ethyl-1, 3- hexanedi ol ,
WO 200507P2hass of a nonionic surfactant (polyoRGT/JP2005/007107

al kyl ene derivative), 0.2 % by nmass of a

benzi sot hi azol i ne anti septic and anti-fungus agent,
befiz@Sothidpolimesantiseptid aonk aattirfinguisnggagdnt0.03 %

(manufactured and sold by Shin-Etsu Chem cal Co.,

byldh@ss bfadeilizohe KathHdamifg( agedtti (1@ abu O Whdy and
mass of the nmass of the dye i nk composition) and a

S0 %3?tSlﬁq10WS\PfCH\@£ﬁ ned: apd dPHGhet EM 72 F)
res

ant mxture was a uste V\nfh i t hi um
r.oxi de € r odug the k of  Prtqguction

(r Pet%loég/%r%&‘g%??‘#gg sd%ﬁffgl?/ﬁyfogg 97921

PCT/JP2005/ 00 107 - Producin I nk havi n i h
COTBRBELPD) (R b AR iy S TARBEK OB HEeE | T AgBALe daAndh

by mass of a C.I.Drect blue 199 (having a solid
pHoftént resuloans sippuresy)as 38ljps tedoy ikhski thfium

triethylene 5 glycol, 10.25 % by mass of -glycerin, 2
hy%ﬂb)kﬂ@ﬂ:lfére’bﬁ@nddﬁcih@d:)lemddﬂeoﬁnkZoi%ledmsmmf a

noni oni ¢ surfactant (polyoxy alkylene derivative),

Eship %eby mass of a benzisothiazoline antiseptic and
ant | -fungus agent, 0.03 % by mass of a

PRRays ?%ureaﬂh I idCS’QeSﬁPEi Et su- Cher oal. Co. s
- RFodheingg Sing Hisfhabiaaify 300 Hieapare
Aﬁalg?llilnif ongettmg 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;ethy1-1,3-hexanediol, 2 % by mass of a nonionie
surfactant (polyoxy alkylene derivative), 0.2 % by mass of a
benzisothiazoline antiseptic and anti—fung'u-s agént, 0.03 %
by mass of a silicone anti-foaming agent (manufactured and
sold by Shin-Etsu Chemical Co., Litd.; 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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water were m xed and pH of the resultant m xture was
adjusted wth lithium hydroxide, thereby producing the
dye is ink of Production Exanple 8. Here, the

wa mbaod7erIshi p bet ween t he anounts of  vari ous pegispbddg/007107
agents in the cyan dye inks obtained in Production
Exanples 1 to 4 and the viscosity of the cyan dye

~ Bxaml 4 an vise _ :
%?é&u%g?éi 7 i!]sj%gﬁflﬁhne ng SRR Wi dS{/C?%iLiEX @%I{‘{hn%%g

Alﬁéﬁl%ro?dw%@{)ﬁé%gggss the dye ink is the dye ink

a Visco 5 nPa s to 10 nPa s and the

corres ing total, a . of t i agent of 35
o6 by Sach o TsSbcaf, a (b D ittt Lo B GR g o solid
wetting agent is too large, 25 while the dye ink has a
comitgm by pE dd 2Oy % v isasml.t BPodPedky maagorddaspbbybene
PCT/ JP2005/ 007107 the inmage is frequently caused. On
glybel ptBe2 5h%nby whess offhel yarardnt, 2% the messi ofy agent
iIs too small, the dye ink has a | ow viscosity, so that

2-biB ylendetdih REdibE 2% bikmla®s. bade opdlbiiiel 86rfsctant
desfabilized. 5 (Production Exanple 9) - Producing of

k ' ' i ' Ao f

oRfForf s Ryl iveaces, Do % bPRREAS 08 o AT v

ta.d 1. 25 % f.Col  Acid_ Vi o

beg”?%%%a&ﬁi&e @rfﬁl@e e B e BT R 4 2 HeRE 0 B %
in, 2 % f 2-ethyl-1,3:h i ol ,

byregs hidon oie - Al sHTiA b 1 Hep R APkl (OO EPE) REFnt

wherein "R' represents a .
(manufactured and sold by Shin-Etsu.Chemical Co., Ltd.;

trade name: KM 72 B) (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 inlf.:s ob_tg:iined 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 prope'rties 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 .
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group of CisH27- and "n" is an integer of 3), 0.2 % by
mass of a benzi sothiazoline antiseptic and
anti-fungus agent 15 (sodium sorbate) (relative to 100
WORHPTass of the mass of the dye ink conposPECTAPR00HNT107
a proper anount of water were m xed and pH of the
resultant m xture was adjusted with [|ithium

thdyainxé de, fridearebyl yoeaduedlg (On tlye dtherohand, when
Production Exanple 9. 20 (Production Exanple 10) -

g oY iR@gl ! ¥hbYd k
thﬁl:)%%?gggll&n%pfbh@y%e't%?Baé{%tglarﬁgﬂ S%g(ént 33175 % byyﬁwiéls of

ha%%”‘f‘%%”%lﬁfd fisy. 1%)3%11%39% E‘y**?r%fslsn%f ARk N

gl ycol glycerin, 2 %by mass 74 WO
Lk BRssIgsE HeARRIOOLI 0T of

2-ethyl-1,3-hexanediol, 2 %by nmass of a nonionic
(Pmduagnoanﬁxm@@@r@w) OH, wherein "R' represents a

group of CI3H27- and "n" is an integer of 3), 0.2 % by
- Pradading afﬂéyzlhmkrhatohgnﬁmht Vipposityahy Increasing

anti-fungus agent 5 (sodium sorbate), 0.03 % by nass
AnfuAl SV SiaRgSAldeaone anti-foani ng agent

(rranuf actured and sold by N ppon Unicar Conpany

Li i § ek 6nA3HELF §g&n(zée&ﬁé'ﬁa&% uﬂ@&ex{wydye)

mass  of tﬁ mass of t I nk conposition)
1 PR B TERRg o G iF w!\“’@ao fei83 ai‘?h’fpr%?ﬂ[r"ﬂgss of
& ARG G ytEB%e\:rg%% %%%‘%%8?.6 %Fﬁ%%f%l}iy m a8s
of 2-ethyl-1,8-hexanediol, 2 % by mass of a nonionic

surfactant (R-(OCH2CHz2),OH, wherein “R” represents a

group of Ci1sHar- 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 waier were
mixed and pH of the resultant mixture was -adj_u;sted with
lithium hydroxide, thereby producing the 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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- Producing of Dye Ink having H gh Viscosity by

I ncreasing Anmount of Wetting Agent is 44 % by nass

of a Cl.Drect blue 199 (having a solid content of
wol0o2d794by mass), 15 % by mass of di et hyl ene pcafypsikioor107

5 % by mass of glycerin, 2 % by mass of

2-ethyl -1, 3-hexanediol, 2 % by nmass of a nonionic
ofSHLLAEY AN 3 hBRLYQNY; Al kY YEMy BRRLY AN S ondofiid DY

mass o %At az4l i e and

a’'20 benziso antiseptic

anti-fu l.ati.me 0100 %,by mass of, the
st astg -G QBRI o BRrotE R 2 e B

of wat er e m xed and pH of the r£% Itant mxture
expae 4 GasBerwiand |y hisidthyaitegedeol 3pnd-épyp by mass of

roduci ng the dye ink of Production Exanple 11. 25

ertrisespiaroling e idye pithk s rodt i beduing v egreatii on

75 WD 2005/ 097921 PCT/JP2005/ 007107 "Exanmples | to 11,
(spdiuthes oxibecias)i, ty. 03 & bhie nsals§ asftahessi whsiowektlicone

measured according to the foll ow ng nmeasuring
aﬂﬁtrgg%ing‘%gé&?ﬂitﬁnéﬁuﬂ‘@bﬁ@@&%ﬁmm h$ m?:‘&ﬂ)ﬂ n

T asurenent of pH> The neasurénment "of pH
i t .s0l.d
UR5oRER pR R Ay B980P bralY Bar BRAC R AR PO
A), at 23 C. . <M t. of, Vi ity> 10..Th
LR e oot ERE Tt or (i Sy DePRoP HEPOTIAG) and &
Vi scosity neasuri ng apparatus (nanufactured _and sold
pugpempRim iy of erater tyere ppigednand: PH sfdhorssudgant

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 anfiseptic 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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viscometer) at 25 C. The measurement of the viscosity

was performed under the condition where a standard

cone is (having a cone angle of 134" and a outer
WOgpMet%8t R of 24 nm) was used and the rot at PERIP240%007107

was a proper rotation rate in the range of from 40

rpomto 180 rpm <Measurenent of Surface Tension> The
Examapleeient bi, pi, shef atecasdtyi andwbbe2upiardotapgion

usi ng a surface tension neasuring apparatus

wel Boifaad v @ th Aud E g t Byt By dodl dwi e fmee Seriange Co.
Ltd.; trade nanme: CBVP-Z) and a platinumplate at 25 C

Fs St aiy d1ac Siiffa' h s Pe MR 20094 QU Hh i
me%%lol 203{5}%%%71 %%Fe% HSSurface Tensi on Vi scl:%si ty
T glé O (25 © Production Exanple 1 10.8 28.6nm\V m

484 1Pa sec Production Exanple 2 10.2 302nN' m 7. 76nPa

ec Productign anple 3 10.2 30.5m\/ m 8. 73nPa sec -

< %%E?W‘Eﬁ%r@ 4 10.5 28.3nN/' m 8. 40nPa sec
Producti on Exanple 5 10.8 28. 6nm\ m 8. 50nPa see
Pr odTttei ore Eanpiee st 6. PER & aanivenfpropetasices a pH
Production Exanple 7 10.2 28.1nlN/ m 8. 82nPa sec

m dtead(ataironf fodanpd @ hd A 2BnRb m BesimPKeggo Co.,
Production Exanple 9 10.3 30. OV m 9. COnPa sec

LB 08HEH bORa Bxa M B THOR1M G TRRLOAWIBL) A3nP8 <EC
Production Exanple 11 10.5 27.8nm\V m 3. 03nPa sec

<Measurement 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. The measurement of the‘,viscosity
was performed under the conditioﬁ 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 rpin-.
<Measurement of Surface Tension> |

The measurement of the surface tension Wés
performed using a surface tension measuring apparatus
(mapufactured 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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(Production Exanmple 12) 5 - Producing of Dye I|nk

havi ng H gh Viscosity by Increasing Anmount of

Surfactant 44 % by nmass of a C.I.Direct blue 199
wo(dvesengeia solid content of 10 25 % by nass) pckpp%olNe7107

mass of diethylene glycol, 5 %by mass of glycerin,

% by mass of 10 2-ethyl -1, 3 hexanediol, 9.2 % by nass
T4f1ea1n0Ni oni ¢ surfactant (polyoxy al kyI ene

derlvatlve) O 2 %by mass of a benzi sothiazoli ne
—antt+septtcamd—antt+Ffuhagas—=a an “retrattve

by mass of the mass} of the dy@uifakeCRemedsh! lqi’h)scoﬁ"ﬂ d

proper amount of er pire i xe Ho %
2005/ 097921 PCT/ JPZOOS{ 00710y gggﬁb t mij xt Egé @

}?I?Fﬁj‘ffitg)% A IH ucr:ntij %TUX 2 éﬂ?ﬁf@Pr o8kl sec

litfor) Expmls éaki nd0-%5 ArourlD-WRNGER | ag¥ afimPassos
%ﬁf@%}% 2O o by HAS8) | L5 B VAL A%O'?'én?xPa sec
AR B th%edaSSﬁ%&%f” o ser

ST e,
I:%rxaqq ng&alﬁ n7| nd 9'2 N anZBMIﬁWﬁan i?%?‘lgp%é%c

kot hi azol jne anti septic

Pfﬁduét’iﬁiﬂﬁ&aﬂﬁﬁ[ﬁ 7(rel apive togsmﬂ%y M8 A, Pl Sec

l U J.UU /T

__mmss: of the dye | nki conposit]on)
Production Example 8 10.5 28.1mN/m  [8.45mPa-sec
Production Example 9 10.3 30.0mN/m  |9.00mPa: sec

Production Example 10| 10.2 29.0mN/m  ]9.05mPa-sec
Production Example 11 10.5 27.8mN/m  |3.03mPa- sec

(Production Example 12)
- Producing of Dye Ink having High Viscosity by Increasing
Amount of Surfactant - - ) m

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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15 and a proper anmount of water were m xed and pH of

the resultant m xture was adjusted with [ithium

hydr oxi de, thereby producing the dye ink of
WO 05408821 on Exanpl e 13. (Producti on Exanpl e B4YyAR2005/667107

Produci ng of Dye Ink having H gh Viscosity by

Increasing 20 Amount of Surfactant 44 % by mass of a
regnltopt geixbtive wos ¢Hivebed awsdh ildthbont dtdodxide,25

% by mass), 15 % by mass of diethylene glycol, 5 % by
therebyoprotiyeénignthe doydbMntesy Production Example 12.

2-ethyl -1, 3-hexanediol, 9.2 %by nmass of a nonionic 25

(P§gﬂfu@ﬂ@ﬁt]§kﬁqh Q@gylgj kyI ene derivative), 0.2 % by
mass of a 78 2005/ 097921 PCT/JP2005/ 007107

;g‘ecg@éﬁ;%;ﬁzngj seng ‘Hsael ?’tée ]‘Ia@gfl a °31§§q?u% %‘%tasn.lg ,

ant i agent. (manuf actured and sold by
A%ﬂpﬁt@€$1@%@~ﬁ%@g}t Ltd.; trade name: KM 72F)

(relative to 100 %by mass of the mass s of the dye

i nk &4nHobin momys adda L gr. Bige cdnpline 189 aweringwer solid

m xed and pH of the resultant m xture was adj usted
contehtloff RiOUBBhYdbyximkess )X, ES Bybprmdiss 0§ diles hdyenienk

of Production Exanple 14. (Production Exanple 15) 10
glycd¥,o5lusi by lﬂfaSIEYBf" lyeRayhN® bb ¢y Yhasesity by

I ncreasi ng Anount Surfactant 44 % by mass of a
9. é:t r c ( t 10 25
RO iy 50 9 R 0O g0, 2

sulPses 2 tqkﬁylcﬁ I(@HzCﬁ%)nBif’z@bOM wherein “R1”

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 agent (relative
to 1060 % 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 Productio'n- Exémple 138.
(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 massg), 15 % by mass of diéthylene
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
78
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1s 2-ethyl -1, 3- hex'a-nédi ol , 11.2 % by mass of ah

anionic surfactant (Rl-O (CH2CH20) , CH2COOM wherein
"RI" represents a group o_f c SH27-, "M represents a
wosRdiemyatom (Na) and "n" is an integer of 3pcrdeo¥orie7
by mass of a benzisothiazoline antiseptic and
anti-fungus agent, 0.03 % 20 by mass of a
8ikLSioh {50! f:iili ti-toam 03 9
L By S e VR g, 0-08 %
Ltd 1 | ative _t.Q OOO/ mas
Pefg el eﬂq%f(sa@eazlﬂ&%a 5 B tﬁyfl%&lggy PEGO
unt of ter em d, and pH the resul t ant
(D?ﬁl% rEtHze a%lPds?% et ‘fwﬁi&ﬁwc@& @., Litd.;
t her eby produci &%‘the d e ink of 79 WD 2005/097921
trady aR2065/HNY VEA') Prekhidvieoho EXAOI0ebY Sm askr ofl bt omass
Exanpl e 16) - Produci ng of Dye Ink having High

cofMiBeaby ¢ Mnky cbacp esiing ) Aduatpodp Sordactant of5wé4e%

by mass of a C.1.Drect blue 199 (having a solid
w@PQtIﬁ'ﬂkeﬁfaﬁg i %f%é'f%sshltﬁﬁt%rﬁktmsqu adojusted

di et hyl ene gl ycol by mass of glycerin,

Wﬂ%ﬁ?%ﬁl& cmglurﬁ actogétd%’?q%% 5' % ﬁ%%ﬁéfnlggée}rel véfe‘lr ve}{, of
0.2 %Dhb ss_of. a.10 ben2| sot hi azoI i ne antiseptic and

P%?}‘%Pc%lf{fbﬁx%\ﬂ’&]t dAelative to 100 % by nass of the
mass of the dye ink conposition) and a proper anpunt

(Farodietdonpiizamipledlahd pH of the resultant mixture

was adjusted with |ithium hydroxide, thereby
- Brodwaing vhddydilniharire ddighi ¥isExsityl bylbacreasing

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—ethy1-1,3-hexanediol, 11.2 % by mass of an anionie
surfactant (Ri-O—(-CH:zCHzO)nCH:zCOOM, wherein “R1”
represents a group of CizHar-, “M” represe:nts ga.;sodium atom
(Na) and “n” is an integer of 3), 0.2 % by 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 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
79
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15 Wth respect to the dye inks obtained in Production
Exanples 12 to 16, pH, the viscosity and the surface
tension were neasured according to the follow ng
WO RR380P2hg net hods. The result of the measurREEHR2§05/697107
shown in Table 2. 20 <Measurenent of pH> The
nmeasur enent of pH was perforned using a pH neter
Prodaruffient Bxedaanid $61 d by Toa Denpa Kogyo Co., Ltd.;
trade nane: METER MODEL HMBA) at 23 C. <Measurenent

(Pgﬁdmc@@ﬁiﬁ}xa%\%@h@ﬁeasurerrent of the viscosity was
performed 80 2005/ 097921 PCT/ JP2005/ 007107 usi ng

- ERYARERE f RS HON AR H VIRAE) B TR asing
tat.i ' 25 C. Th
Ay BB PP SULEEBRRE e under o condi ti on viere a
out ofi kit Sans ot 2.0 Tnhirage bisen i (Ao poH.d

rate was a proper rotation rate in the range of from
conbengnef 30186 Ppimy xivesslrEdet bpfmaurs aé alipdhgileme
The neasurenent of the surface tension was io

glpesl,ob nMBdbysins A os WiyaeeiherBsdbrbyreaassinf) appar at us
(manufactured and sold by Kyowa Interface Science Co.,

2-btHyl-1 A% NAB: BV -9%) b #H a3 sPbAld RYRiRMAkes @t f2Bdnt
as "a static surface tension. Table 2
(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 16.
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 'm—easﬁring
methods. The result of the measurements is shown _in
Table 2.
<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 HMB3A) at 23 °C.

<Measurement of Viscosity>

The measurement of the viscosity was performed
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H Surface Tension Viscosity pH (25 C (250

Producti on Exanple 12 10.3 28. O m 8. 18nPa sec

Production Exanple 13 10.2 28. OV m 7. 77nPa sec
W(PIUDSVWDMOH Exanpl e 14 10.2 28.2nm\/ m 8. 19nPa %‘/32005/007107

Producti on Exanple 15 10.1 28. OV m 7. 82ni Pa sec

Production Exanple 16 10.5 27.8m\V m 3. 03nPa sec 15
ubBi 8 a WA8cHEI B &@Qﬁ@h&ﬁgtd\ﬁgﬁrb'ﬂﬁsa(ﬁ%{uﬁ{cﬂﬁeed and

nontoni ¢ surfactant used roducti on Exanple 12 and

0 st T S0 508 o sl EBG: B 07 e e

shown in nd e relat|onsh| t ween .t he
VigfRomet ?ftﬂ% 2% Gni cﬂ'& Oﬁ B qiEEP By
Exanpl e 13 and the VISCOSIty of the dye ink produced

wias PP THerihe egndstinwnbprem atarslar gane

the 5 result shown in FIGs. 17 and 18, it is confirned
(hdrain ghecontehangheuaf 1684 endwu foadteam tli a m &% 96 Ry o fredsd

or nore, the produced dye ink has the viscosity of 5

nf3-wasAsoBrendl the e aGdss VIR Y d @ﬁ‘ro?féi* pgtdidn

anmount of the surfactant, the viscosit

r@f@‘i’ﬂcﬁge% gkt Pr(fﬁn&*@ngﬁmgltg?lg 10 the

Vi scosity Is re t han the amount of

e surfactant rmre) there is such
<§Eea§ 6‘5’%{%{] Offhéngégﬁy?‘:fzrag]r?eno%nage density in the
Surfa,f‘ th&r glpeelg.t 0?’ tri'le surtfg%espgl\{\gllohri %Jgg of the
i mage e%“ﬁ"ﬁﬁ

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 2

Surface Tension| Viscosity

pH (25 °0) (25°C)

Production Example 12{ 10.3 28.0mN/m _ ;8.18mPa-séc

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

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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beconé”féfge;”ié For eXaine, in the cases where the
printing is perforned by fixing the drop anount at
about 15 pL per one drop of the ink, the inmage

WwWOaesdoiR1in the plain paper becones hi gher PCTAP2005/4007107

acconpanying wth increasing the anount of the
surfactant and the viscosity of the dye ink as

isf ohbws in2BIGhel droudtting eletsemship et weba the
viscosity of the dye ink) was increased in such an

abdait of the Bnddudti onrfacane uked thhPrbaRaeigansity
was 1.23), in Production Exanple 13 (the inmage

j . ' r [
TRERSIY LA Anh SRL NIy OLHEL BRe o dRetil |
25 . Q. LN ch,0f . the above e hr
PEUHTR E bR 150k seRR8 e R0 00 the
Ex les. Wt spe to_t i.mmage quality, the '
r%@%@&howweu}r@i@sﬁ-tﬁ ABAS dye 1Feenfigampdsidant rhen
cause of the feathering. Needless to say, since the
thy gmeaunitnkf theusedfa¢ianbibi Tdbiloy miasls ohendye, ithle

having a high viscosity 5 which is a simlar viscosity

prodibed Pfetitdk PiCRE Voo diNG oPB MP AL WY Bbidle In
pi gnment ink and the dye ink properly alternately can

t1IRE cReel WHEE Wyt ek e PEAPE @Re ARCoLBRIST ERRSEhY FHEBant,

nmeasured using a col or spectrophoto-densitoneter

Y ipEO SR B BROUE QYL B L RS, R

visgosity of both the pi meg,t ink and the dye ink
the gascesdypis MPHY ﬁ}sﬁuﬁg‘g RE psgeerror Kt hgmappangyef
ink. properly alternately can be stably )
the surfactant’is 7 % by mdss 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 iﬁk, the image density in the plain ﬁaper

.~ 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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performed and both such a pignent ink and such a dye

ink is are advantageous with respect to the forned

i mge. (Experinent) - Preparing of Dye Ink having
wdkoghodesicosity by Incorporating Arginic Aci q;drmpbgﬂgmmw—,

Conposition 44 % by mass of a cyan dye C. |I.Direct blue

199 20 (having a solid content of 10.25 % by rmss) 15
E%Qy%r%ss With r%'sli:‘étc%nﬁg'tﬂe 151@@@)@&%%379&1% Hig'h'

%'by mass of 2-ét hy -1 3- hexanedi ol and

th@%ﬁ?&sﬁ: BeaHe Sﬁ%@ 1 tgl% ?@éél%rg‘% | chﬂge Offthtehe

anti -fungts agent by mass o
s of the elnk osi tion vverem

o P BEaR)Epr DT HF Sk Bt oS RS Aoty BLEBI ORE AGK 1831505
. 2005/.097921 PCT/ P2005/ 007107 t he experinment of the
va%Eﬂ%llIt%/tl@éth@ the.d Fﬁrlélt having a bighcviggosity

conmposition, 0 % by nass, %by mass and 4 % by nass
whic]airisaagiijmﬂaacwﬂst(aséjtgt todhtad 26GH6 pjgmeent dinlk hthe

mass of the dye ink conposition) were respectively 5

prinGRhponaieE tH @ighve ABtiAI NI e dyley PRR PlohbBely
experimental ink conposition for the experl nent  of the

al¥ b§ﬁ%§tb&¥al negié){pler@grrd\@d(twu%ﬂ'o

above-o0 hree types o ‘Ee exper| rrent al ink

of B T Bhrets %%aﬁ%ﬁfgiﬁe‘%%@%iﬁl%%d3253/ e
S ety R el T

i ncor por at ed, there obt ai ni ng ni ne types of the
(mespafpeburad 2nd so h%&@f H-dhitieorConposrpes i mbhiS 5.t he

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 Viscos-ityhx

. Incorporating Arginic Acid in Ink Composition -

44 % by mass of a cyan dye C.1.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
Z2-ethyl-1,8-hexanediol and 0.2 % by masé 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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viscosity controlling. Wth respect to six types anong |
the is obtained nine types of the experinental ink
conposition, the viscosity was neasured. The result

WO2PO08@21 npasurenent is shown in FIG 19. ThePGET@PR005/007107

alginic acid is an alginic acid having the ratio

D-mannuronic acid / L-glucuronic acid of about 0.47
thzo expeiavent aeihtkextvievelyty @ontraddsigy (Fisst, in @he

nPas neasured as the viscosity of a neutralized 10 %

bayicnsk campeeusiee) Bt 40ByOmdde 8l Ui ByCnatid adld 200 by

Si nce when the anobunt of the alginic acid is nore

Ny £ 5% : i bl '

mp38 ftaft MpTRE ac IR Fo B 1" m2¥S B e
filt {on,rat f the 84 WD.2005/097921 .

mpgs; SPSerbE T comBaRLEe R, & TH TPEPESHEYEH, ( he

._amount of +t algini¢c acid is preferably 4 % by mass

lngprp@gg%eﬁpztﬁawgby aindpEvkhrperixpes ®f theis
confirmed that by incorporating a conbination of 2 %

expeniasentel 4nds by umpesitabnt fer dhgi pkperSmeeitl ofnch@ %
by mass to 8 % by mass of the nonionic surfactant in

vishesilye comkrobhipasi t Next} he dyehidkthavabhgva-obtained
viscosity of 5 nPa s to 10 nPa s can be produced. By

th@%iengypbsaﬁptﬁbgéwéﬁfﬁ%iﬁaéldﬁ?kiJH&ngto[éﬁiéﬂ{ﬂ,”bi #9by

using the high-viscosity dye ink an

ST TSR o S BT
ofFehsT LR o Vagere) Calatie 13 10 Hnbe maes ol
thiengloei soro tt de idnyet ?gkdggmiggsi%(i)gg()jsévgrgnfesapectively
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-glueuronic 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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hi gh i mage quality having a high inmage density, a rare
15 showthrough and a rare feathering. In FIG 19,
exanpl es of the dye inks produced using a cyan dye
wo(2003/097821Bl ue 199) are shown; however the reswllr/aPboos/no7107
the measurenents measured with respect to the dye inks
produced using a magenta dye or a yell ow dye was

prdiédd Bfe HAK DAt oRPASIM CEhW 4 th J @S P tEQ éﬂgqmc acid
above-not'ed dye inks. (Production Exanple

1sP Péjfé‘ila.'}ﬁ ] %/SQJ H&‘a&”“é‘ ”Peéﬂ ghrg\g(%ﬁo%gyr %h

corpora ng Ar ACEd osItion

. 0 yan d bl.ue 199 ‘havi ng
msnﬁ‘ﬁ%u {2 D b 1 %ﬁ%aﬂfmf@w% feds o 85
V\D 2005/ 097921 PCT/ JP2005/ 007107 1, 3-butanediol, 5 %
coppbipasion off c%r by, masy by 4dsdyfmass of the alginic

2-ethyl -1, 3-hexanediol and 0.2 % by nass of a
adidnandoRh¥aby! fres @b 8Spthy massaef ithieungudoagent , 2
% by mass of an alginic acid, 6.5 % by mass of a

sulFRic@AnG fn I d@teaﬂﬁk(mltwﬁ@itﬁd)ﬁy&h@ed?}@riﬂl@thﬂﬁin a
(relative to 100 % by mass of the nmass of the dye |%k

“%9599% s A e APRRLTND e B fiedE VB Wbine

'rstoeﬂbe??ﬂhﬁ%%%ﬂ% d&?ef%yﬂa%éﬁgaﬁ“é% E&k"‘ﬁ%y fulggy
B SEP AL AT G P PRG: I ST GHRgoLy thigment 1y
prnt?psesrl(;rf a?tgxyggtg yecg.nl bg éte;ltﬂ)?lpueerf%?']gned 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; how:evezj ghe result of

. the measurements measured with respect 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 ecyan dye C.I.Direct blue 199

(having a solid content of 10.25 % by mass), 15 % by mass of
85
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(having a solid content of 10.25 % by mass), 15 % by

mass of 15 1, 3-butanediol, 5 % by mass of glycerin, 2

% by mass of 2-ethyl-1, 3-hexanediol, 0.2 % by mass of
Woéﬂ% AZ2Lot hi azoline antiseptic and anti - f unBUEJRA§e407107

2 % by mass of an alginic acid, 6.5 % by nmass of a

noni oni ¢ surfactant (polyoxy alkylene derivative),
1,93 Lo bYiolass %fba malss efnglyickirabl & 20 hgi mhaenenf

anti-foam ng agent (manufactured and sold by

2-sTHy-B sLh ChamddlolRnd b12.% By aeskasPa KS 531)
(relative to 100 % by mass of the mass of the dye ink

b eﬁ% E'Pc?ﬁﬁa*zﬂ{%n 204 t.‘i‘? ?ggfce b TARG —f’ﬁné’ﬁtseé tg\églr t€ gn%( el

resu m Xt ure was jUS

Ilthlum dr.oxi de,. 25,.t hey ucg ng |nk of
magt,BEcR Qe & -5 56 T Bass) G 7os pHloRit

PCT/ JP2005/ Q07107 _ ( Producti on ampl 9) .- Pro [
sugfaghant (R oh¥oRNga Hghe ve steRit 18;‘;8 Qel’ﬁi!aﬁbls? gé% b

Arginic Acid in Ink Conposition 44 % by nass of a
bycyassdyé thd nDaseatf bhaedgodnk compagitiosol pttdent ent

of 10.25 % by nass), 15 % by nmass of 1, 3-butanedi ol,
prop¥bymmest Gf glatesr were2ndixiwd masd piil of the resultant

2-ethyl -1, 3-hexanediol, 0.2 %by mass of a
m?}%%es%m %@Hs&%d @Ji‘thsﬁ&'h'1ﬁx§flﬂygé%k1&lén&%%r%gﬁm 2

by mass an alginic acid by mass of

t
pr@agega;gsg cﬁ@*b&p?r%é%ﬁ%ﬁyﬁ%.%;‘%bg?dftgv‘é‘y;“e?nk
ositi %and a oper anmount of water were n xed
(Pﬁﬂ uﬁﬁl%oﬁ @’?E%ﬁl ht nixture was adj usted with

lithium hydroxide, thereby _praducing the dye ink of
- Brodueingmf Dye Ink having 1gh 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~eth$r1—1,3-hexanediol, 0.2 % by mass of a benzisothiazoline
antiseptic and anti-fungus agent, 2 % byriléa—lss_o;f an alginic
acid, 6.5 % by mass of a nonionic surfactant (polyoxy-
alkylene derivative), 0.08 % 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 méss 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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Exanple 19. 15 Wth respect to the dye inks obtained
in Production Exanples 17 to 19, pH, the viscosity
and the surface tension were neasured according to

wd dees/dagpdiowi ng measuring nethods. The result pefgeb®s/oe7107
measurenents is shown in Table 3. 20 <Measurenent of
pH> The neasurenent of pH was perfornmed using a pH

spanpkachuigdi gpd sold by Toa Denpa Kogyo Co.,
(Pﬁfﬁc O e e L e VODEL TNBA) at 23 C.

Measuremen f Sity> . T mreasurengnt of the
CHTBIEPAL Do s i ALTOBETY
. using.a Vviscgsi neasurin
Ingorpos ngn‘gﬁafa&% Aed sndnk WPHS‘angyo Co. ,
Ltd.; trade nane: R 500 rotating _visconeter) at 25 C

The rehSoremanassfol recyancdset§ . hdsinssttbiwmed Y der

the condition where a standard cone 5 (having a cone
(bhandhe af sdl34f candeatoaf 410.Bbateber i ad), 285 W) ywanss of

used and the rotation rate was a proper rotation rate

1,80pLRa 198, & o HYuds & P 5Py dSAn, P % Do agid et
of Surface Tension> The neasurenent of the surface

2 LRSI A £y A T A1 400518 e

appar at us manuf acture
Interf Sci e .Co. Ltd. ;, t . CBVP-Z nd.
an PRt f o T SO DR oty & kT T heeae bl RoRic

acid, 5 % by mass of a nonioniec surfactant (polyoxy alkylene
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 -mea_séring
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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Table 3 A Surface Tension Viscosity PH (25 C (25 O
Production Exanple 17 10.1 28.9nV m. 6. 8nPa sec .
Production Exanple 18 10.2 28.2m\ m 6. 8nPa sec
WoRPB@I®21 on Exanple 19 10.1 29. 8m\V m 4. 1nPa SBETAIRH05/007107
(Preparation Exanple 1) - Preparing of Polymer Fine
Particles Dispersion Conprising Copper Phthal ocyani ne
usPhgnentisca@i¥y apedisngihg appoemdnngnrenhfdcthréfeand
preparation exanple 3 disclosed in JP-A No.
1238 o 8 220054 8%79%le: R 500 rotatin
1E’é)Cch/lST]PZOOS/ Oé%fm? p Lte g

olyner fine particles dispersion

vidls %&g@gagﬁ o5 EN r@meg%eag }Bﬁa@ﬁewmefh@%osny

par | Sper Sion; vol une average particle
article size

wal SEFEREE G %@gﬁ%%ﬁ?mw SR RHatoRad &hae

sold by Ni kkiso ., trade nanme: Mcrotrack

wmygawmmlgl@ Bé Ig’%n@ﬂ(ipae%m 4@ R berp | 05)24

Preparing of Polyner Fine Particles D spersion
m1B)nprissitagdDamet hlxk oo treetdpindoate RvgseatprdpeArotation

reddi sh- purple polynmer fine particles dispersion was
rapé dpathd rangebst dnbmallgyrphe teall80mapper as in

preparati on exanple 1, except that the copper
<Measurement of Surface Tension>
The measurement of the surface tension was
performed using a surface tension measuring apparatus
(manufactured and éold 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 289mN/m . |  6.8mPa-sec.
Production Example 18| 10.2 28.2mN/m " 6.8mPa-sec
Production Example 19y 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 8 disclosed in JP-A No. 2001-139849, a blue
88
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pht hal ocyani ne pi grrent‘ was chahged tot he Pi'grrent"R'éd”
122. 15 Wth respect to the prepared fine particles
di spersion, the volune average particle dianeter

wq(1068)697omas nmeasured using a particle size por/aP005/007107

di stribution measuring appar atus (rmanufactured and
sold by Nikkiso Co., Ltd.; trade nane: M crotrack

po??ﬁegrﬁinfa Qgtfﬂek%e ﬂﬁefﬁ?ol@%&(?rﬁ%ﬂé @n Exanpl e

reparing of Fine Particles Di spersion

ool YRE ?n%@Béi?ft?m Be BfepefEiohing, %qgé%% dfsBigision,

subst anti al | he s aration
thexXaprER e 2% 10@%@6‘&6@@' r@é? B% 2’@09?%)%%"9’2&‘1

PCT/ JP2005/ 007107 pht hal ocyani ne pi gment was changed
usiog hep Priialet siee diatr b tig meespEtngtappRaatus

prepared fine particles dispersion, the volune

(mewveudgetnacti shd sobdnbiye N (56N O/nas T Ul e umm@ a
particle size distribution neasuring apparatus

MR AU TP 2R IS0 Enlyt Nkogon@Ge, , Ltd.; trade

nane: M crotrack UPA) and found to be 76 nm _
reHR PR BII® A, bon "6 B'ack Subj ected o
- BB EOV AL SR EL B SpLPER P oo
Comprising Dimethylquinacridone 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 prepared fine particles dispersioﬁ,

the volume average particle diameter (D50%) was measured

using a particle size distribution measuring apparatus

. (manufactured and sold by Nil.tkiso 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
- 89
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n2/g and a DBP oil absorption of 70 ni/100 g and 34 ¢
of p-am no-N-benzoic acid were m xed and di spersed in
750 g of water and to the resultant dispersion, 16 g
WO@p0sHptRic acid 15 were dropped, followed by BET/IRI0HH07107
the dispersion at 70 C. After 5 mnutes, to the
di spersion, a solution in which 11 g of sodium
p bititaliotey aweish e ipd goh wad W asSth gnge dwbo arh evddi gadded Yahtbw
the di spersion was stirred for 1 hour, thereby
740btaining a slurry. The obtained slurry was subjected
.to the 20 treatnments, such as a ten-tinmes diluting

t t £ L t fan. 3 .
F eafiTeR 1{?%31389{9 fﬁgtg%fe@%{a{'@ﬂ ﬂ‘fa;ét EHaqg: ERPilBersion,

bul ky “par es from urry, Jjusting

treat ment using diethanpl .amne,  f j,4sting_pH of
they GOLTTG 7VE3 SE4 @ A AP iaeteret (BTG anoehthibesd

treatnment using an ultrafiltration nmepbrane, 25 ‘
using agabbicdpnsivg diekribortiBratke #F YpER S PP REHHS a

90 WD 2005/097921 PCT/JP2005/ 007107 pigment content
(modntiSaétanedtdedobelad bydNadibee Gloaclltdi; dperds oramss

filtered using a pol ypropylene filter having a pore

M bt Zsrefc KOIBP W) dhdr fbynfArepdred MG hle. carbon bl ack
di spersion of Production Exanple 4. 5 Wth respect to

(Pﬁv%gaqfa%%heﬂ;gdlﬁf,lga;ji cl es dispersion, the volume
av

rage particle dianeter (D50% was nmeasured using a

- PREhariie CT Pttty NRRRLs Y. ERpRhRing Qarbon
BIREGK Suligiion L Rryhe i Rar FEpaEmiaher si ons

and the carbon bl ack dispersion prepared in

Prepdrl igoaf 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 'W—ate_r;was added
and the dispersion was stirred for 1 hour, thereby obtaining
a slurry. The obtained slurry was subjected to the
treatmenfis, 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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Exanples 1 to 4, the'pi' grrent i nks were pro'duced as
follows. (Production Exanple 20) - Pignent |nk Set
15 <Production of Cyan Ink> 10.0 % by mass (as a solid

wamosmdp2iof a pol ymer fine particles di spersigipoos/007107
conpri sing a phthal ocyani ne pignment (prepared in
Preparation Exanple 1), 22 % by nmass of

r;%ﬁe@ﬂ:t epsdbak 0218 % @ﬁ 2 Qﬁt% Er@érbﬁﬂa‘:f/ﬁﬁi’

ss of a 20 nonionic sur act ant ol yoxy a ene
tiv nass of e 3-hexanedi a
A %&ﬁbﬁ%@%ﬁipgﬁrﬁ g 1§ AR B e o
ant i -fun gent, % b mass of .a siljcon
DOFE SIPBAN ﬁgg limlay.wn%mfo@ the,gar Bipckne
mass of thedgl grrent i nk conmposition) and a 25 proper
digmrmaiost ocdP Tohuekichadeanviked.were mixed and 91 WO

2005/ 097921 PCT/ JP2005/ 007107 stirred and the

resuW st ressyteetet ovddh s phjegaired fone hpartlnﬂatsnéiﬁpersmn,
such as a pH adjusting treatnent using an organic

LRI uRkle COREF BL L d@ar&%etdf@ﬁae%@klmsn%)ﬂ%&é th@8sured
mxture to 9.5 and a filtration treatnent using a

o R Rt ple %Eﬁz‘ﬁvét%ﬁﬁ%Eﬂ;%ﬁ%ﬁ%&&“??@s’gré{gnéfgy
20. W

(reﬁgle%tct%r& S0 rta R iBkEEs Goa FRe%aEragetipaie
measured and found. to be respectlvely 8.05 nPa s and

Migratragk fFPA) prd feund éache B 1Me viscosity was

per f or ned )
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 phthaloc-:yan_irée 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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using a viscosity neasuring apparatus (manufactured
and sold by Toki Sangyo Co., Ltd.; trade nane: R 500
rotating visconeter) at 25 C. 1s The neasurenent of
WORHIs/08T9E ace tension was perforned using a sBET/ERA05/007107
tensi on neasuring apparatus (manufactured and sold by
Kyowa I nterface Science Co;, Ltd.; trade nane:
stieRvdd An diithear pbaltaminmpliateratwas Srbgectedttat the
surface tension. 20 <Preparing of Magenta Ink> 10.0 %

tr &Nt PRSSE o, a6u éh SO¢ iod pHUM s i 2 tPOLY RS ni Ming an
particles dispersion conprising a dinethyl qui nacri done

[ [ , 9

orpBREP Flle ol SRR LT E 161 dfn Dl pIRE sfie

by, _mas f _a; nopi;oni ¢. surfactant (polyoxy al kyl.en
miRl B o 00 it M REBa i oA b a0 e Ene

..PCT/ JP2005/ 007107 by ss _of 2-ethyl-1, 3-hexanediql,

filjegrh oy by i X016t Sine ﬁgﬁnﬁpi§ébﬁﬂi’ct RIESRY (RIRR BFANE the

sorbate), 0.1 % by mass of a silicone anti-foam ng
cyagepti gtrehbtinkeof Pnodustbyn desemygple Bd.nass of the

pi gnment i nk conposition) and a proper s anmount of an

i on- &Xitianged et b ther ebiiad daodast pigecenhidkt, hidhe
resultant m xture was subjected to a filtration

visﬁs‘@ftgﬁahdléhwaae%ﬁﬁsofﬂ {h eriglavitngse Eoyersi ze
of 0. gm thereby preparing the magenta pignment ink

m G AT RBGS RGN AT Qi ¢ FREC AT, PolBoriy dhdnd 29-4
mﬁ%:(;.ace tension of the ink at 25 C were

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 Interfaée- Science Clo.-,
Ltd.; tfade pname: 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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rreasured and found to be respectlvely 7 95 nPa S and

29.5 mMNIm <Preparing of Yellow Ink> 15 10.0 % by

mass (as a solid anount) of polymer fine particles
waltesfperrsiion conpri sing a nonoazo yel | ow pi gmeweT/Ir2005/007107

(prepared in Preparation Exanple 3), 25.0 % by mass of

1, 3-butanediol, 8.0 %by mass of glycerol, 1.8 % by

by Rsasfo . @ﬂmygw 8- ﬁ\é%a@fé&f&l @@W%Bb)a'nﬂls@rkﬁf an

derivative) mass

2, 4-trimeth ent ane RS f an
S ALt gt R Pf’}%y T8 2
Jlicone angi-fqamn rel at to 0 % by S
siffoonamasts S g aerte TR Eotp o € by anass of
proper anmount of an ion-exchanged, wat er mere m xed
thenan as$ rafeth o igmd enitei nle A POE1H 0@ 1 edr dvdls Promieact ed
toa filtration 93 WO 2005/097921 PCT/ JP2005/ 007107 -

armoeattreftamdiongeachmyadevaiter ewehavinnged pordessimed
of 0.8 m thereby preparing the yellow pignment ink of

artd QHC QR 1t ExaRi 21dPe WhlkNshiBREEdd 11® hNE1HPA RioRed
yel | ow pignment ink, the 5 viscosity and surface

o 0y BB SR IR S e
I I nk> 10..0 % I f
HTBa BT sa%fe%maﬁ%%@%s%qg%%ﬁ%e@i%%e"* gLy ' °

co ound at me (prepared in Preparation Exanpl e
2’@)105‘1% E%]Zes &

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 monoaze 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-trimethy1—1,3-pentanedinl, 0.05 % by mass of
an antiseptic agent (sodium sorbate), 0.1 % by mass of a
gsilicone 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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1,5-pentanediol, 7.5 %by mass of glycerol, 2.0 % by
mass of a surfactant (represented by the fornul a:
CH3( CH2) 120( CH2CH20) 3CH2COH), 2.1 % by mass of 15
WO 2003/0979%% | met hyl - 1, 3- pent anedi ol , 0.2 % by nmaBET/HR208f#007107
antiseptic agent (sodium sorbate), 0.03 % by mass of a
silicone anti-foam ng agent (nmanufactured and sol d by
treSitinle Bt Sws e @abn¥ranbtfdltert hadempeepoks 5%k of 0.8
(relative to 100 % by nass of the mass of the pignent
: - ; tio
ml’orﬂrql-%%b aﬁge? éi\;\g‘tr%rﬁv\]gp’glﬁig%{%nd st}i??egggrdoq%g o
E reswt m xture was subjected to the treatnents,
X8R A€ Y pH adjusting treatnent using a 5 % by nass
aqu solutiop . of Jithium hydrgxide and a , .
i1 TRHTRoRe P S 0nbhe i e MRS B3BER PRk ey b
a pore size of 0.8 m thereby preparing the 94 WO -
viszoastpened 1s efir gpiensionrabthepinkkabidhe bt Wene of
Producti on Exanple 20. Wth respect to the obtained

m JRAEE @ A& fohditd 10 BePTiduyp ctively fRO2 hePal eramld 2965
ink at 25 C were nmeasured and found to be,

mNaspectively 8.05 nPa s and 30.2 5 nN'm Each of the
cyan pignment ink, magenta pignment ink, yellow pignment

Hl ' rﬁg{>i nk which are produced in

<Pbggéﬁgﬂiggh?‘§%%1?e has the surface tension and

viscosity, of the ink at 25 of resnectirve

or " 1501 0.96 sl o8 EmpEICH Bty PR DS

excellent in rapid dying properties, |i ghct resi stance
dispersigmesubjected to & diazo compound treatmen
(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(CH2)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 (manufacturec{ and_ éold by
Shin-Etsu Chemical Co., Ltd.; trade name: K5 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 selution of lithium
hydroxide and a filtration treatment using a membrane

filter having a pore size of 0.8 pm, thereby preparing the
- 94




resi st ance, vahen théy are used in the pl ai n paper, and
has a rare spread and a rare showthrough. (Exanples
1 to 16 and Conparative Exanples 1 to 3) 15 In

woReesmieza 1 to 16 and Conparative Exanples 1 tperdeookh@ier
dye i nk and the pignment ink were respectively filled
an ink cartridge and another ink cartridge of an

E%l%@' ed h
bl%gigfr%/m%&itnh:k &ra e (ﬁg{r:r%ﬁr I PSI O 07')263':10?0?& ng to a
he_fall 95 WO
2805%%%%5%#/ 004 B840 eﬁTaaS%“%@ﬁt AHEnfhenic Dy

I nk Vi sco urf aceTensi o osSi, t
viggpsiddes ﬁb‘ﬁ afryp‘reenmiag;tl ﬁl% #p2° CPFESTE N m)

Exanple 1 Pro. Ex. 20805294ProEx 1 8.41 28.6
méexanpkd 2nBr fouead RO 1B ,0be 2Pec dtifredyER. 02 miPZ6 38ndA 30.2

Exanple 3 Pro. Ex. 20 8.05 29.4 Pro.Ex. 3 8.73 30.5

5 mBN{anple 4 Pro.Ex. 20 8.05 29.4 Pro.Ex. 4 8.40 28.3

Exanple 5 Pro. Ex. 20 8.05 29.4 Pro.Ex. 5 8.50 28.6

Ex 3 7
it e e

Aifpp e es sk 30 g gmangil Bk §1Bs o
Bﬁ%cﬁé&’PEp ebiofong 39038 D B Bhe 19308 G fon
and viscosity of the ink at 25 °C of respectively 40 mN/m or
10 less and about 8.05 mPa-s. Kach 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)
15 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

20 1in the following Table 4.
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Exath e 12

20

.05

7.77 28.0

Pro. Ex. 8 29.4 Pro. Ex. 13
Exan”pl e 13 Pro.Ex. 20 8.05 29.4 Pro.Ex. 14 8.28 29.2
nple 14 Pro.Ex. 20 8.05 29.4 Pro.Ex. 15 7.92 28.0
WOE?WVSBMS Pro. Ex. 20 8.05 29.4 Pro.Ex. 17 6PEBJP2903/007107
Exanple 16 Pro. Ex. 20 8.05 29.4 Pro.Ex. 18 6.80 28.9
Comp. Ex. 1 Pro.Ex. 20 8.05 29.4 Pro.Ex. 11 3.03 27.8
T«Edrp4EX. 2 Pro. Ex. 20 8.05 29.4 Pro. Ex. 16 3.03 27.8
Conp. Ex. 3 Pro.Ex. 20 8.05 29.4 Pro. Ex.19 4.10 29.8
Hn—"Typer" peans. for exanplethat—tn—Exarple—1+
5 as|the pi grr&]igmemﬂdp]ﬂ he pignept ink prod@b’e@nkn Pr o.
Ex. RO (Propugtd was usSe .
dye | nieypéthe| dye SR? ﬁ E)‘u_gll,ﬁr%c ﬁ ?}{ NTRpe* fkﬂéhﬂ gurt%ceTensmn
| (Profiuction Bk |1) 96 WD 7(59%’@@@'921(“’“’)
| ExamBlel D B200560D7 60k <Eva| Hglki on> o ExAND| esql tjo 16286
| sg_pm_ar;.f Ve Elva_r‘ les-1-to0-3 +-he—ptri Ag 'U'r5=n9
Examphe? pPgrineo | ni8.eid t he @9d ink| proPesd y wI4 ernateBQ-Z
throtgh unt—f Tead rrpr OV'I SO tiat—as_ the 5
Ezamplerd % dee f §P4t he pirgERL | nkE-Ghd janot REP
car f dyie in re s tely d)[ was
Examsgrl# br‘%ngg npéns af__an inkjet r%??’%?‘pf Ln%ﬁﬁf rturgﬁa
Exam?vﬂz% 2R Bk bw Rige Gonpany4 LL d ,PrI;.Eﬁ,df nagso ||PSi O28.6
oY VI n_ nax on o A20 a1l
— O DT O 11 Pt \ FYI_\JUII PTUL J} (J.IIU LI LI,
Examglediss?rmpeﬂ (F&%h to skPéy gl b%yEpeﬁp=r)782 28.0
respectivel o res n
ExamE%'a'El'p é%E’l"g%/) ;%05 l;ités‘?‘pect &6" §er1 g%gz of|_t he?&t
a d dy i nks ntg ith
Exan%ﬁegfﬁ I@J&'ﬁ%%ﬁag Al |'§5\T/ Hm” dggf { Beh@xPy | ntd pg 8.1
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 28.0
BExample 11 | Pro.Ex. 20 8.05 295 Pro.Ex. 12 8.18 28.0
Example 12 | Pro.Ex. 20 8.05 294 Proa.Ex. 13 797 28.0
Example 13 | Pro.Ex. 20 8.05 294 Pro.Bx. 14 8.28 29.2
Example 14 | Pro.Ex. 20 8.05 294 Pro.Ex. 15 7.92 28.0
Example 15 | Pro.Ex. 20 8.05 294 Pro.Bx. 17 6.80 29.2
Example 16 | Pro.Ex. 20 8.056 294 Pro.Ex. 18 6.80 28.9
Comp.Ex.1 | ProEx.20| 805 294 ProFx.11| 3.03 27.8
Comp.Ex. 2 | Pro.Ex. 20 8.05 294 Pro.BEx. 16 3.03 27.8
Comp.Ex. 3 | Pro.Ex. 20 8.05 294 Pro.Ex. 19 4.10 29.8

5

wherein “Type*” means, for example that in Example 1,

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.

96




10

15

20

25

obtained. In the conparison of the dye ink with the 15

pi gnent ink, the dye ink has caused the showt hrough

of the printed image nore frequently than the pignment
w0 whks/eaToz1 was a little poorer than the pi gmenteapwe2008/007107

the light resistance and the water resistance, when

the printing was perforned in the plain paper. On the
<Py hehapahg> Wwhen the 20 printing was performed in the

gl ossy paper, a photograph inage obtained using the

?ﬁigieﬂ%?%?ln@éﬂrﬂ?%i% i e d0RR2, RRLPSIEE" to 5,

neans an_ inkj printer (nanufa and oId b
thg parnel é%e F%H’ee%é 'hpd ghe” 4g9)inBPraRerly
~according to a driving wave pattern of the r|nt|ng by
algerpetedpstogrozh wor/tieed oy Udy rop viski Bha g s the

printing using the pignent ink having a viscosity of
cadt®dd gPasa ehrthidse foodileediigm Pnddirck iszond Baaopher 20

can be stably perfornmed, the printing was perforned

cat¥rfdget e g dPK RaYgr & SWpeeapidly Aked)ass or
| ess which is 5 produced in Productl on Exanples 11, 16

(ﬁ’}grwedlﬁ‘%trﬁbﬁndsc Bf%n qx&a (fﬂa@ﬁ?&@t@f‘e& hend
Ink were 1mjected I1n a h I ntegrating

soéﬁ“ﬁy""h%ﬁp@g?@éﬁﬁf Jreivred aﬂ%%p P78, ﬁ‘re'fﬁﬁm 2
W|th the p veral I f. the above-noted

laje PAR CZORE T xse.%%?éﬁé it 2080 o P AR ckdcon

form of the dot of the image had a | arge

sitkgtzlidami papefierespeetivigly.is confirned that when by
means of an inkjet printer by which the printing
usi nAk heirgsadt dinkhdagutingiaghiighExamples 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. 1In 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 iﬁ the iight
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: IPSi0O G 707)

and according to a driving wave pattern of the printing by
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viscosity can be performed, the printing is perforned
using is the dye ink according to a special driving
wave pattern of the printing, for injecting the dye
quﬂﬁsf@?%%l y, it is necessary that the differ ®BEEPYRS/007107
the viscosity between the plgnent ink and the dye ink
is adj usted to 3 nPa s or |ess t he, printing,
whichHd ¢ mEiatipg netng dhe r?dﬁ@%@ttml’gg haing|a Bycosity
Ri coh Company, Ltd; trade name: IPSiO G 707), the
ofP8 3B RAP Dfs e chnks WS diet ed tied Payo d metEoar Eminl}de 20
el ectrical resistance using the above-noted

cadl & §08b3y Ifdr fvidn 842 tHwWrinhikpGrak2panfomnesd dng
absence of the ink was detected, the ink was

su e t i J t . ever., | . .
o B PRR R viRg 8ot pRe3 hy ' AGE UG BrotGyphich 1s
P [ JP 005/ 0 10; 31an re t
) .I%oooﬁ% Bl bt AL 8t L end® PhEs
m'sdetectl I mes [t is est.
caitat YRS BRI S5 AR LRPBAt Lo K 7T P GIHEREE Seib
to the electrode and it is 5 al so considered that the
hiiglk spedhdor intgendtdngsreyerslidiopeadsihe dnk to one
pronoting the m sdetection. Therefore, as in
difvpteting £tarpkesabticdeddidu di@ribefone the vhataching
dye ink conprising a silicone anti-foam ng agent was

o USKRE. i D 6widRdhiecN g a@fe !, e Ordl dg opeCafMheLadpive-a0ted
that the 10 m sdetection of the el ectrode became

d&@%?{l{ no'ﬁq'at HEE b@xntbgme@% il (e ratda tRFHEm of

I nk conpoSition, the om ssion of the ink

t}?egl Ver}l&i]g:}éloa[é‘g $@Zzhgréro&l{3s!t§'1b%%'§ﬁd b’l“htel}%fore 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

P

- 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: IPSi0O 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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(Conpar ative Exanple 4) 15 The pignent ink was
prepared as follows. 10.0 % by mass (as a solid
anmount) of a polynmer fine particles dispersion
wOocPoyedrsiing a pht hal ocyani ne pi gnent  (prepar @g1ii2005/007107
Preparation Exanple 1), 27.75 % by nass of
1, 3-butanediol, 9.25 % by mass of glycerol, 2.2 % by
} QM p ak kyl ene
1%2??\/‘3‘{ il\%)a,%&]l.q? %ﬁ%é%@ﬁgy%g ﬁéf%‘fi}%séﬁééanedi ol ,
a_ _henzi sot hi ine ptic and

0.2.%Db ss, pf I azol ntis
comnBr 4 S gi8 S eSa it pgp w ke ghTsdEhe F iR, WS
anti-foam ng agent (relative to.100 % by nass of the
sopgetinges; ﬁ%gﬁlegnengg ilﬁke%ﬁ;ﬁ%&@flifgmt 5%@ gausepph e
amount of an ion-exchanged water were m xed and 99 WO
mppdel ooiior i T foR2068 /a0 hE tostlie redécinddehend it is
resultant m xture was subjected to the treatnents, .
alsecbonsideptt adj astthegin k dasvbng adiizth ariscosdanis the
am ne pH controlling agent for adjusting pH of the
calisd Y68 JPoBrotiARI Re ihlikABLE OF d CATTEB e £ )92 in
menbrane 5 filter having a pore size of 0.8 m thereby
j pi ik 1 @f rat iV I
PISEGOHON BREm ST SO TE L (0 18, aROa A, PR
. :{ﬁlescosit. .and surf.ace ten%ig.n of .the ink, at 25 Céivergu
infe SEMRESIRE RotitdCPBeLRn t1doaRRIng A5eRt Wagpasedahe
24.7 1 o .mMN/m <Eval uation> Next, the above-obtai ned
cagi yaehofithe fagmpg begameslesser, 1 thapihe and the

dye ink produced in
misdetection of the electrode became lesser. Further, by

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 dispersion comprising a phthaloc:yani_n;e 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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Producti on Exanple 2 having a viscosity of 7.76 nPa s

were 15 filled respectively in a cartridge and anot her

cartridge of the inkjet printer (manufactured and
WOSHIS@YMI Ri coh Conpany, Ltd; trade nane: | PSPOI/@Zp0O¥007107

According to a driving wave pattern of the printing

by which the pignent ink prepared in Conparative
stixatbleend 2h edreanlbenstmbkiuia) wasesibjbeted eo bke

produced in Production Exanple 2 was injected instead

trhtilen 1H,0888h A8k PIEPAdptsting CPFRBAREHY &1 sDRRe 4
and as the result, the ink could not be stably

orgaln%t R 0Tl Sl 194 hes d K f9RSadi# §&g§gjﬂ1ﬂ of the

ause o tﬁat a di sadv tage was caused erein

migfSS 55655 ae Soluser it reaiREE uitte B %iﬁﬁﬁ?’%r%?e

The pi gpent i nk vvas pre ar d as foII ws. 10.0 % b
fﬂ&ﬁgshegsna ZJ1 9% AABAM :fr.méep%mmbe%
di spersion conprising a phthalocyanlne pigment 5
cybpr ppareent indr of 4 am par Edarep Ex ain pled4s % by mass of
1, 3-butanediol, 4.5 %by mass of glycerol, 2.2 % by
nmass Witia re’snp’écdﬂta 3y bhdhiane d( @phmopygﬁiéqyt énk, the
derivative), 1.8 % by mass of 2-ethyl-1, 3-hexanedi ol ,

viBeds P PS8 %5 cB t@&%:ﬁ%tfquhlwataﬂslcsemvbs-eand
anti - ungus agent, 0.1 %by 10 mass of a silicone

Ak PSS A P

unt of an i on-exchanged water were m xed and
fred and the resultant mixture was subjected to the

<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

frequently caused, so that a disadvantage was caused

wherein the nozzle down was frequently caused.
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treatnments, such as a pH adj ust i ng treatnent usi hg an
1s organic am ne pH controlling agent for adjusting pH
of the mxture to 9.5 and a filtration treatnent

womiosgo7azimenbrane  filter having a pore size e@mS0Res7107
thereby preparing the cyan pignment ink of Conparative
Exanple 5. Wth respect to the obtained cyan pignent

(C Marp 4611 veOEYI 3693kt y) and surface tension of the ink
at 25 maa?

C were ured and found to be, respectively

4.8 s.and 26 . m_ <Eval uati.on> xt, the
abovgf’gﬁt%}%%&% éﬁg/nw SRTREAA RS 85 %g‘i?/iw‘ssmsi ty of
4.8 S the dye ink produced in 101, WO .
2005%@’/{5% 3p3ddsy goyabe apRBdY | na@%hpm@r@ne
having a viscosity of 3 nPa s were filled

partisdes idisipersioca campriddegaadphhbeheeysainei digmemt
the inkjet printer (manufactured and sold by Ricoh

(rCepared ikt Brephadg?onaBiarhpbe Q)G Y874 % Iy ihe sgase
5, where the printing was perforned using the pignment

Ligbuitkdia, IS W%jﬂb_i@&é‘?if%bﬁrc&yolﬂ ndent 1y bhfss of a

injection condition“suitable Tor the’ink havi'ng a

n¥hE6AS ShafheBhRY tholneR pTipRPhY, ARFTAHEGD, 1306
mER0Re AT b e pn il i %4 Y ghace bdei ty
coul d not be obtained. Accordingly, it is confirmnmed
bemnais qidrianod ingi aptiser idgea ndngDhbfumg ws 1ageRt, 0.1 % by
feathering, a high inage density and a
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 mémbrane
filter having a pore size of 0.8 ym, therebsr prep;aring the
eyan pigment ink pf Comparative Examﬁle 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.

<Hvaluation>

Next, the above-obtained pigment ink having a

viscosity of 4.8 mPa-s and the dye ink produced in
101 -
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hi gh inagé'duality, t he dye ink needs to have a
viscosity at 15 25 Cof 5 nPa s or nore. In this case,
particularly, the dye ink conprising a viscosity

WOaspdieiZhg agent, such as an alginic acid, aPCTAP2005/607107

surfactant and a resin is preferred. Wien by
i ncreasi ng the anount of the wetting agent, the

Pré deotiony Eximigle UyenhhsifBhancabosity 08 ﬁ@gné wire
the wetting agent 20 may sonetines adversely affect

filge BB f |
A i AT 6 o

Y ucty on
B ERPSt ihgel b A TARLL TR BRsF 3o EBHEH O ana
the noni gnic 102, WD 2005/ 1 _PCT/ P20 5/ 07107
g‘tn“ﬁve %P%W@orﬁéé@eg %ﬂ e case
conp |t|on Wth respect to the obtai ned dye i nk, the
Wb?ged@w Priphing wescperiorned sisingethakpigmentcinkyr
measured and found to be, respectively 7.15 nPa s and

aniB t&entllym ixbk <Bbatrnattiedys b5he eatrbass ngh thienialj ebtdoinnk
of Conparative Exanple 6 was filled in a cartridge of

collftk ti ovj miitpilet fr theeiwkdcsuing andseokdt }bﬂ:"hi?@ﬁnd 4
Company, Ltd; trade name: IPSiO G 707) and the

m@%og) *"%“’?ﬁepﬁfeér%reﬁdgéﬁc%n?ﬁtﬁaw oGP0 T8ty
e R
leﬁﬁr \ﬁ@@ghvc\a%‘?n%ogvs ae{]l(uj e{ van%gtgrt]ae(r)% ggn ?H?{ E%rvez%dg (E)lf htlgr,r]ﬁ
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 pr-eferx_'éd. When
by increasing the amount of the wetting agent, the viscosity
of the dye is enhan_ced, 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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caused. 15 (Conparative Exanple 7) The dye ink of
Producti on Exanple 11 which has the viscosity and
surface tension of the ink at 25 C of respectively 5
wodas/e7er1 | ess and 40 mNVm or | ess was fill ed pdiipaees/oo71e7
cartridge of the inkjet printer (manufactured and sold
20 by R coh Conpany, Ltd; trade nane: |PSiO G 707) and

s 18 ct ANt 1R i?lg{qfrngﬁfégtrﬁ?gﬁr%QQﬁlf c%nsz'pig\gékg%en.

wave pattern cont e printing us

[ t.4 nk havi t ' [ f.8,mMRas. As th

P ST che R T e SR Bl ST AR

25 (Copparative Exappl e 8). 103 WO 2005/ 097921
am%?ﬁlﬁ;%@sﬁ%ﬂm ofThbe pitdrett 2PnkChwditggme a5 erediayd

at 25 C of 5 nPa s which was produced in Conparative
fotraintbeb &, andpeichevellse 7i.05 prPdus ech d it Proo gl inon

Exanple 11 were filled respectively in a cartridge
<kwndlaatidwer cartridge of the 5 inkjet printer

(manufactured and sold by Ri coh Conpany, Ltd; trade

nameTh BSi Ky Fe 70 aifiSd td\fe HEXUbE Obniper REIVY inhEh

1
performed under the 1njéecting condition adjusted }%ncgt)r ©

6 Wi G SadtH A8 e YRk Brifhel . on Mage
(g hurer afd mld B0 et impestbstay Galle not
be obtained. Accordingly, fromthe result of .
napreptaPiPeG 707) and the printing was performed 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 Produgtion Example 11 which has the
viscosity and surface tension of the ink at. 25 °Q 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 patiern
controlled for the printing using the pigment ink having the
vigscosity of 8 mPa-s. As the result, the printing could not

be stably performed.

(Comparative Example 8)
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Exanples 6 to 8, it is confirmed that for obtaining an

imge 15 having a high quality and a | esser

feathering when the dye ink is used, it is necessary
WO2HR09TRE dye ink has a viscosity at 25 C of PET/H2985/¢07107

nore. (Preparation Exanple 5) - Preparing of Polyner

Fine Particles Dispersion 20 Conprising Copper

Pht h8lloe yearimenki gileri a viAcg & diingoktya apgr 2parCngf 5

nmet hod of the preparation exanple-3 disclosed in JP-A

mb « s 40812 1h3R849 r@dkadégl. i@f?ﬁi@%&f‘ﬁ@ﬁé’%ﬁh%ﬂ%ﬁe 5 anél

I Spersi on was prepare respect tot repare

£i . . . ' _

thie BFeOPk b B 8PRL Tt nc bl I LAl 3V A4l
2005097921 PCT/ JP2QQ5/ 007107 ing a parficl ize -

reSPSEITRIRY SR MetiSUAE C Rl APGEECrRARPASH & h

. sold by N kkiso Co,, Ltd.; trade ...Mcrotrack -

ingpaf P&’E/#éltﬁé‘u%atrﬁlf%c%%al{fbrsé’ég?g;i Bicehaapreranys
- Preparing of Polyner Fine Particles D spersion

Lt@gnipra ¢ mpietel AGE QUGN EO7ddone Pi gment A
reddi sh- purple polynmer fine particles dispersion was

pr epadredhienresidt aft iled lpribhen gaper fmnnerd anddr the
preparati on exanple 1, except that the copper 1o

B oA, APl Rl gt i £
idhSRELS L ddbe VRl U, 2veL 207 ALY (SL8 AL 3ELE
relative stable, an image having a high guality 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 -

According to a preparing method of the preparation
example 3 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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usi ng a par ticle éi ze distri buti on', measuri ng
apparatus 15 (manufactured and sold by N kkiso Co.,
Ltd.; trade name: Mcrotrack UPA) and found to be 127

woneos/gPeapar ati on Exanple 7) - Preparing of Peloiibsesoorior

Fine Particles D spersion Conprising Mdnoazo Yell ow
Pignent 20 A reddi sh-purple polyner fine particles

u i SPY $adhic RS Pb P Ll SN Q@%@%ﬂiﬂh‘ a@ufiﬁ%@%e

manher "as I n preparation exanp , excep
t hal ani ' t d,to.th
R Rl DA 30 3 TR R &0 P irette dpar e
N ti di ion, 105 WO 2005/097921
Maets 5ot Bgn 67 ¢ ERERbtarks AbAGe parti ol o
di aneter (D50% was neasured wusing a particle size

(Ryrepar dtioro i xemple B) appar at us (manuf act ured and
sold by Ni kkiso Co., Ltd.; trade name: Mcrotrack

- PRAp aanid of ofi Rbliyonke FénsanPabticd?espbiapeosidxanpl e 8)
- Preparing of Fine Particles D spersion Conprising

ChaipeikinBl Bike SURY BGHL M. ELi b RSP LEmReUNd Treat ment

100 g of "a carbon bl'ack having a surface area of 230

100 AL RSN Sho PO BBl

of to p-amno- ZzOl ¢ acl

in 750 of, water, and t.o.the.resultant dispersion, 16
WS TR AF PR LR DA R e SATRE REPRET A5 FRi ng
the dispersion at 70 C. After 5 minutes, to the
PR RPER Siogh exaaplat] oAXcAPRNE AL thegcopper

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,
105
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of sodiumnitrite was dissolved in 50 g of water was

added 15 and the dispersion was stirred for 1 hour,

thereby obtaining a slurry. The obtained slurry was
WOIN5{08EREd to the treatments, such as a ten- PCHEB2005/007107

diluting treatnent, a centrifuging treatnent for

renmovi ng bul ky particles from the slurry, a pH
thady bt hray ategatgee ptarid thy ddiaeh bbeo (D) Y0 @A sf measured

adjusting pH of the slurry to 8 to 9 and a desalting

usdiRg acpafEidatdion HieptimNiows hﬁ@a@ﬁr%?féﬁbh&b%hisoﬂ
menbrane, thereby obtaining a carbon black di spersion

e | t : n e Lngdme:

(el B P8c P BU R s SOLAIN R kil BTG A7 U Bibhme:
ol vpro filter havwvi a ore size of 0.5 pm

M %i’@aﬁ%ﬁ% i%ﬁdtﬁoeu%érg‘gl?eol%gc 2106 WO 2005/ 097921
PCT/ JP2Q05/ Q07107 dé'))?persi on of Production Exanple 4.

(Pypprraddpeclxaaphe S epared fine particles
di spersion, the volune average particle dianeter
- RosperimgwiFaser BartichosyDispensioneComprising Carbon
di stribution measuring apparatus 5 (manufactured and
Blsadid Suybidtkidsto @digz ¢ tClom powdd Tasatmdhtr-ot rack
UPA) and found to be 99 nm Next, using the polyner

finempy i 6F @S ceirbRY B19BE haRdnkhs HeFrhe BrdeKoef 230
di spersi on prepared in Preparation Exanples 5 to 8,

rS1 6N prep
i/ SRR DB 868 PR ORI @ s 84 g of
p-amint NP 2bir i Plere %l sl Wo A A2 38 180 ¢

of water and to the resultant dispersion, 16 g of nitric acid
were dropped, followed by étirring the dispersion at 70 °C.
After b minutes, to the dispersion, a selution 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 ti‘éatmént, 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 um, thereby preparing the carbon black
106 -
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part | cl eé di spér Si -on .con'pri SI 'ng a pht hal ocyani ne
pi gnent 15 (prepared in Preparation Exanple 5), 25.0
% by mass of propylene glycol, 9.5 % by mass of

watogsreretl, 2.0 % by mass of a nonionic surfaq,tqﬂg,zoosmmm—,

(pol yoxy al kyl ene derivative), 2.0 % by nmass of
2,2,4-trinmethyl -1, 3-pentanediol,- 0.2 % by mass of a

dgfggfmlhi@zpybﬂgc§$6£539 I!nggilgql anti-fungus agent,

% 20 by mass of a ‘si ne anti-foam ng agent

(man sql d by Ni .Uni car npa .

LT S Eh S ERAE v "hE sPeny PR dinE BaTsiFiRotrmgrsion,

nmass -of the mass of the pignent ink conposition) and
the YR e aganaes: Partids- 8%%&13@&"5/5? Wigh angiasatyed

and stirred and the_resultant m xture was 25 subj ected
ugpng 4 inayidelowiepedistenbudiongme ammmbirehe o dt2tus 107

WD 2005/ 097921 PCT/ JP2005/ 007107 having a pore size.
(ol & ehuterbeahy spldphyi Ngkkigocgan LRpdgyenh dienkadhe:

Producti on Exanple 21. <Preparing of Magenta Ink> 10.0

Michytrask UFSAR a5 ifd n3{ @4t heOdga ol yner fine 5
particl es dispersion conprising a dinmethyl quinacridone

(PLoPRELt [0S ANAYOI0nSATRLE Plrt@0el dEfpefins "

1, 3- but anedi ol , cero
S f isoniCc surfact ant ol yoxy. a | ene .
afR°En 8 e n IR BIME 38D R BRI ot b S in P s aion:
0. 07 % by. mas gg an, 1o benzi sot hi azoli ne anti septic
Ezagoples 5 Gﬁg‘is §eRtg e 31k shyy exgsBrofuged; pschmidows.

anti-foamng agent (relative to 100 % by mass of the
{Pnﬁs@léﬁqlh@?%ﬁglm]rﬂ ilnk conposition) and a proper
anmount of an ion-exchanged water were nm xed and

- 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 glyecol, 9.5 % by mass of glycerol, 2.0 % by mass of
a nonionic surfactant (polyoxy alkylene dériv{a_ti;ve), 2.0 %
by mass of 2,2,4-trimethy1—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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stirred and the resultant m xture was subjected to a

15 filtration treatnent using a nenbrane filter having

a pore size of 0.8 m thereby preparing the nmagenta
woph@greemR1i nk  of Production Exanple 21. <PrepRE€T/ARR003/007107

Yellow I nk> 11.0 % by mass (as a solid amount) of

pol ynmer fine 20 particles dispersion conprising a

h awinonz0 pyelk! oiiodn®8 |t prbpaedd prefradagathencyan
Exanple 7), 20.5 % by mass of 1,3-butanediol, 8.5 %

pi¥n BBESnH ofl PEEAYctidn IEYRBY pIBIFL Of a noni oni ¢
sur fact ant (poI yoxy al kyl ene derl vative), 1.9 % by

af’fnécﬁ; %%n% hgxgaedi ol , 0.07 % by mass of an
I az

en2| 'Re Hh |sept| c and anti -fungus agent

0.03.% .1p8.WO 2005/,097921 PCT/ JP200 7107

of o100l &h%f:sfiagnﬁnﬁflagramva?&q & HelobeTofine

by mass of the_mass of the pignent ink_conposition) -
Pﬂdﬂ?aclaﬁs gisper sippuse marrigin Eon-Bmprihydauiaesridene

m xed and stirred and the resultant m xture was
(psebjagetkeintBrapsrhtionadikampleft yed®. WS gy anmesbofine

filter having a pore size of 0.8 m thereby preparing

1,BRBuyanlealiod| ®rents bikmafss Bfoelycddrwl, BXx@pd &2ass of a
<Prepar| ng of Black Ink> 10.0 % by mass (as a solid

@d&g;ltﬁi sﬁ?féc?@ﬁ?‘{%o@ 3%l ai—% g 5Red 8F Rk HY)ECE 8dof By

azo conpound trea ment repared I n Prepar atl on

IR Eogf.0 BT g S0 AR Pl
besrlajzrjs% %gtzo lgcleyzfﬁ( sep l:ea{]gddz?ﬁlty Ellnvgh)ls agent/ 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. | V
<Preparing of Yellow Ink>

11.0 % by mass (as a seolid 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-1,8-hexanediol, 0.07 % by mass of an

benzisothiazoline antiseptic and anti-fungus agent, 0.03 %
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by mass of 2, 2 4-t'ri met hyl - 1, 3- pent anedi ol , 0.2 % by
mass of 15 an benzi sot hi azoline antiseptic and
anti-fungus agent, 0.1 %by nmass of a silicone

woanbiesremm ng agent  (manufactured and sol d bycriapr005/007107
Shi n-Etsu Chem cal -Co., Ltd.; trade nane: KS 531)
(relative to 100 % by mass of the mass of the pignment

b a&QPO S gﬂqebn%ngn%l%%&ﬁing %thqfrqutf-@e ta 100 %

I on- exchanged water were.m xed stirred and t
l.t.a ubj t eat.nent s,
by HSE0Y LM hilfs ST %%%ﬁgﬁtﬁlu]éf‘cﬁogrﬁéﬁsafﬁvgﬁ@%a
controllln ent .and a |Itraé| on treatrrent usi
PERRGE ATRORAG BF 2hA0Ting K highEod | TaLEF 8 o8 erfnindt Gave
preparing the black 25 pignment ink of Production
S@Eéﬁﬁl%nal the gesag tzo0s noTE PGS FRJOeSted7io Wth

respect to the obtai ned cyan pigment ink, nmagenta
fiptrpisot tréatsenow singmant émbramne 5l l4et bhgtimpta pore
ink, pH, the viscosity and the surface tension were

s i7RAsEI0ed @ f@hb?%y pRepaesHit 108 }Ié]%we%ig‘h?@’ﬁ%rﬂ@ of
s shown i'n Table 5.° <Measurenent Of

§: ] . performed using a pH neter
F ngﬁgFgag?urég%gd \g?}sd by Toa Denpa Kogyo Co., Ltd.;

r ggﬁ?‘%g?{ %o@%@f |Lt ?@éﬁeakggu?gﬁeﬁ? of the

XLZS?JZM )“ﬁahﬁﬁéf@t% "t Safigl EaRBC BRI A SeemapandhLack
d1Lstpder31t0;1aggbggg§ed%OSQOdigégtclorgpound 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 (polyﬁxy 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 Che.mica_l;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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vi sconeter) at 25 C 15 <Measurement of Surface
Tensi on> The neasurenent of the surface tension was
performed using a surface tension measuring apparatus

WOHEANF Bt ured and sol d by Kyowa Interface ScPEREB2005007107

Ltd.; trade nanme: CBVP-Z) and a platinumplate at 25 C
as 2 a.static surface tensi on.. 110 WO 2005/ 097921

PCT/ JB085r66P£0E tordbies obtpinedf exenTpigmem/inkosi ty

p (25 C (25 € Production Exanple 21 Cyan Pi gnent
e 819 P iFmemy imE, YaiPaws pdgndgeink Birghditcknisigment
8.70 31.2mM\Vm 7. 95nPa see Yellow Pigmet |Ink 8.55

i2B, P vhd 0bsdissitgeankd 3bk Phgr®ed temlsi8nd3® il STN M
8.05mPa sec (Production-Exanple 22) 5 - Dye Ink Set

nFESGREL o0 (Ol GHBD Drtd PFuff otetie BEA Uy cnepy ix,

.Direct blue 199 aving a soli conten

'sﬁg@b%%sﬁﬂ) 1%0?75 %by mass of 1, 3-butanediol, 10.25

by nass o ycerl 1.8 % by nass 10 of

<ﬁ% -trinmet pent anediol, 2.2 %by mass of a
pRBATEIER é’é'tB (pol yoxy al kyl ene derivative), 0.2

% by _mass of a benzisothiazoline antiseptic and

anti - Tiregizeaggeam¢nt|oft p¥e was 100 furbye dessimg a pdd

mass of the dye ink
meter (manufactured and sold by Toa Denpa Kogyo Co.,
Ltd.; trade name: METER MODEL HM3A) at 23 (.
<Measurement 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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conposition) and a proper anount of water were m xed

and 15 pH of the resultant m xture was adjusted wth

an organic amne pH controlling agent, thereby
wroosirbng the cyan dye ink of Production Exaggalg:éroorier

<Preparation of Magenta Dye Ink> 111 WD 2005/097921

PCT/ JP2005/ 007107 4.5 % by mass of a namgenta reactive
TH%e $0. 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 nmass of a nonionic

surfactant (pol yoxy RIkyT effey Iﬁtq{dsea:g &om [0- 2\%5?35&
5

mass of a benzi sothipzelH ng a c and anti -

agent (relative to 1P0 % by mas§ )ne nass of2

dye 1 nk conp03|t| on) and a proper anount Of vvater
atioe damenpl lpt2bf the resultant nixture was

ling -agent
[ h i nk |of
Eﬁ%ﬁ@?ﬁ’%ﬁlﬁ%&% ' 05 S doar SHU b oo 9BpaPas e

4.5 % by_mass of _C I{ Acid YeITow 23 % by mass
Magexgtao |1 Elnklo.ﬁ'g'%O% \ /’%gl ycler? 85mP% bge

of
TasSS 2= ctlryl -fo ICI\ClII UIUT, _qu_y FOSS—OT—¢tt

n‘g@u@w @@aﬁ@t Takt ahtg 6pol|yoxag Hhw/ene derg G LTR) sec
O 2 % by mass of a benzisaothiazoline antilsepti C and

us a riel ve t by nass of the
ickst B e&t&gﬂ#ﬁk cé’ﬁ% sift 02735013%\? orlo0Bambiansec
of Warer were mxXed and pH of the——Tesut tamt—mxture

was adjusted with an organic am ne pH 20 controlling
agent, thereby producing the yellow dye ink of

(Production Example 22)
- Dye Ink Set -
<Productiog1 of Cyan Dye Ink>

44 % by mass of 2 C.1.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-pentanediocl, 2.2 % ]c-)y m_a,és 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 Waé adjusted with an organic
amine pH controlling agent, thereby producing the cyan dye
ink of Production Example 22.

<Preparation of Magenta Dye Ink>
111 -
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Producti on Exanple 22. (Production Exanple 23) - Dye

Ink Set <Production of Cyan Dye Ink> 25 44 % by mass

of a Cl.Drect blue 199 (having a solid 112 WO
WOZGHP3¥021 PCT/ JP2005/ 007107 content of 10P2B/AIPR495/007107

mass), 30.75 % by mass of 1, 3-butanediol, 10.25 % by

mass of _glycerin, 1.8 % by mass of

2, 2, 44 ebiymass ofentangeindia, reaztiweydyms800¥5a% by

noni oni ¢ surfactant (polyoxy al kyl ene derivative), 0.2

e by o hpddwtaneleoy, 01D 2obiyne sk bfelyiceradd 1.5 %

anti-fungus agent, 0.05 % by mass of a (relative to

b{0fh 26 DY MBS 101~ 1 Beh BRa% W iocl NS YR bgvknp@g@cg,sﬁ ‘,%i on)
and a proper anount of water were m xed and pH of the

nloBR W8 PSR (851 8L USHERM AL M A0A1GaRY C g;‘g"n oy

pH controll1 ng age y produci ng
d [ Produgt.i on .Exanpl e, 22.. <Preparati pn of
oS e Byt A 8 B tis Sftis hachardi v ense
dye, 30..75 % Db mass of 1, 3-butanedi ol, 10.25 % by
ageadt e]@tﬁrgr %100 36 By mapy ofatheomass of the dye ink

2-ethyl -1, 3-hexanediol, 2.2 % by nass of a nonionic
ceup egittann) (o Ryaxyr op &y lagneuddr b arabvey , worad wtiked and
mass of a benzi sothiazoline antiseptic and anti-fungus
piherft th 6 1G5 Whtlay trmasis: tafr cawetd djiigisid ndbheasi brsanec
anti -foam ng agent (manufactured and sold by Shin-Etsu
aﬁ@ir@%ﬂﬂct%nﬁ@eﬂiﬁ&dageﬁf;'ﬂQEe%‘ﬁf pYdedh & t8le?d ¥Fenta
to 100 %
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 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 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
112 -
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by mass of the nass of the dye i nk conposition) and a
proper anount of water were m xed and pH of the
resultant m xture was adjusted with an organic am ne

wptdosrombrol 1 ing  agent, thereby produci ng the pgga@Rid007107
dye ink of Production 25 Exanple 23. 113 WO
2005/ 097921 PCT/ JP2005/ 007107 <Preparation of Yellow

ca¥&d ke ﬂ?%%’ﬁybuf% 8?21 g0 ES\Cti/d Yeld P 2% 30.75 %

by mass Y6 by mass of

13% wafor B 2R bsipf;'a%%a YEIFeSl s 108 ok ahass

vative), 0.2 % by mass a ben2| sot hi azol i ne
Ofa téé‘e Hléwé::l?dﬂaﬁt?' E%‘@%@eégeht 3. BPwompgsnate of a

sel f - errul sifiable silicone anti-foam ng agent
nqmmaeum’fedtand (goilyoxy Shkpl&nsud Ehom tiade)Cd).2 % by
Ltd. trade nane: KM 72F) (relative to 100 % by mass

mefsst bie anben ziPoohi4helite anths 610 SIrd etiaNgngus
proper anmount of water were m xed and pH of the

| j ¢ ? '
LT, B e R, B P

B S RERVELER SERTRLEGRE, obTRFLYEP MUY of
wabRY evﬁ”??%fz%fiﬁ%é%é%dby%;35%326%9 téyg@ym%@r%?#ads

1, 3-but anedi ol , 10.25 % by mass_ of ycerin, 0.2 % by
adﬂab%t%whaa@eﬁfggmm%@meng%wmgé lqamgent,

anti -fungus agent
thereby producing the cyan 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 deriv_ative), 0.2 % by
mass of a benzisothiazoline antiseptic anci ant_i—;fungus
agent, 0.05 % by mass of a self-emulsifiéble 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,
13 -
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(relative to 100 % by mass of the mass of the dye ink

conposi tion) anda proper anount of water were m xed

and pH of the resultant m xture was adjusted with an
WOéPQj‘&ﬂ%él anmine pH control ling agent, therebyPEFdRale/90g107

the cyan dye 25 ink of Production Exanple 24. 114 WO

2005/ 097921 PCT/ JP2005/ 007107 <Preparati on of Magenta
<Mypdradiod bf ¥ bllomByefImkHagenta reacti ve dye,

30.75 % by mass of 1, 3-butanediol, 10.25 % by nass of

gl ycarsmg By Zm¥%s sOyf RIS A daYSHbAY I8 hBaz9bi %ieby mass
antiseptic and anti-fungus s agent (relative to 100 %

of Y 3B%E aHe dilte i by 5@5 ¥ 8s iﬁgkﬁemg@f,ggi QN 2R &

pr’oper amount ter € m Xxe the

resyl tant gm.xture s;adjysted wth an qQrganic. am ne
Ofrileggﬂﬁfﬁ)lﬂl}fbx%ﬁgﬁﬁ?l’t e%eb)y ]ﬁ]r%%ﬁj@?nagq 'Htfent a

dye ink of Production_ Exanple 24., 1 <Pre£}a ation of
suy apww@qiﬁpimalﬁk%we SEIALIED, b2 T e of a

30.75 % by mass of 1, 3-butanediol, 10.25 % by nass of
beginisethiazdline/emiiserpéic ofnd detizfepgisaagents 0.05 %

antiseptic and anti-fungus agent (relative to 100 %

bybsm a@s 9 fod sldle-emasd sofiaile siiéconk dattdopesitongennd
a proper anount of water were m xed and pH of the

(ﬁ&?ﬁf&éﬁﬁrmﬁﬂa%mb?dlsqﬁhem\w CBEmakednt s, , BEANE

pH control ling agent, fhereby producing the yell ow

o SR NP B ARTE B, o W SRS 8
of. ee idr_—;rke’ 1BE cé:?aeptysii %ggsteyn&meg ptrr‘.])eper amount of water
were mixed and pH of the resultant mixture was adjusted
with an organic amine pH ;:ontrolling 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
1,3-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 cyan dye

ink of Production Example 24.
114 -
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surface tension were neasured as follows. The result

of the neasurenent is shown in FIG 6. <Measurenent

of pH> The neasurenent of pH was performed using a pH
wOo2ZBosiwren (manuf actured and sol d by Toa Denpa picageeoos/07107

Co., 115 WO 2005/097921 PCT/JP2005/007107 Ltd.;

trade nane: METER MODEL HMBA) at 23 C.  <Measurenent

<Bfrepasatboh yof MegsnaguUD§EMhkSf the viscosity was
performed using a viscosity neasuring apparatus

(manuf @:wnﬁ)dnms oF $9h% Jé’@ea%%g;éoc}fé’zgd-%% % by

trade nane: "R 500 rotatin VI SCONet er

asplre ngi on>_The rerrent o
mas g doeb s Bhelinl a0 - 25ch B mi e Mialy S l/;
t ensi on urin a (e} (rranuf act ured and SO
DRSO Rl PP ATl IS A8 ecan i ERTIC ArdhiaTinEin gus
CBVP-7) and a platinumplate at 25 Cas a static :
agent d4zelativsi 0. 1006 ebp Masy pAddheTenssomAtheodyeyink

pH (25 C) (25 C) Production Exanple 22 Cyan Dye |nk
colfip08iBibrhihd 2. BPoParsem oMy et wadye Wire9ndixed and

32. OV m 8. 00nPa sec Yellow Dye Ink 9.60 31.4nmN' m

pH. 20%K2 $€Sultant mixture was adjusted with an organic
amine pH controlling agent, thereby producing the magenta
dye ink of Production Example 24.
<Preparation of Yellow Dye Ink>

4.5 % by mass of C.1.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 prodﬁcing 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.,
- 115




Production Exanple 23 Cyan Dye Ink 10.00 31. OriNm
7.30nPa see Magenta Dye Ink 9.80 31.0m\V m 8.10nPa sec
Yel |l ow Dye Ink 9.70 30. O\ m 7. 30nmPa see Producti on
WORMYIE124 Cyan Dye Ink 10.10 48.2n\V m 5. 68nPETABW05/007107
Magenta Dye Ink 9.90 48.2mN' m 5. 90rnPa sec Yell ow Dye
Ink 9.60 48. 016N m 5. 60rPa sec 116 WO 2005/ 097921
LpaTy r2de5n807:0ME I BAME® Dol LEKEMIS A} 23) 2 Bred@uct i on
of Yellow Dye Ink The yell ow dye ink of Production
<Meapheedbentdf Vioehisiag> n substantially the sane
manner as in Production 5 Exanple 22, except that in
the i ey s ! isng
Tkaecﬂ@@@ﬁi—eﬁ{bn%ﬂdw@zvﬁ%ggggfﬁgE}g@nﬁiﬁ%& :

agent was not I ncor porated.

P Ink. _Th el]l ow dye ink of
nEl g B0y b YA Re! B pa i A L QY et e flang
t sa ner as _n Productio Exanpl except -
5 selEey 35 8 85ts G i fetﬁgq;o*sﬁ SN édgﬁgt%@tafg%
objective pH with an acid (1N aqueous solution of
viseoehes) iad 38iYY: (Production Exanple 27) 15 -
Production of Yellow Dye Ink The yell ow dye ink of

<MegsoreomekafpbarfdcedBenpiom®ced by mixing the
yel | ow dye ink of Production

The measurement of the surface tension was

performed using a surface tension measuring apparatus
10 (manufactured and 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
pH 25 °C) (25 °C)

Production Example 22
Cyan Dye Ink 10.00} 31.2mN/m 7.20mPa see
Magenta Dye Ink 9.85 32.0mN/m | g,oomEa;,gec
Yellow Dye Ink 9.60 31.4mN/m 7 90mPa sec

Production Example 23
Cyan Dye Ink 10.00| 31.0mN/m 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 Exarople 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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Exanpl e 25 and the yell ow dye ink of Production

Exanple 26 so that the pH of the yellow dye ink of

Production 20 Exanpl e 27 becones an objective pH Wth
womspeosezito t he yel |l ow dye i nks produced in Boadwedosoerio7

Exanples 25 to 27, pH was neasured in substantially

t he sane manner as in Production Exanple 22. The

(Pesdhictbén thearepbaiogent is shown in Table 7. 25 117
WD 2005/ 097921 PCT/ JP2005/ 007107 Table 7 PH

- Brofiineb i I Dye Ink 8.55 Production
Erxarrpléehg’gl %Wg%%syggjgﬁkhgg% Producti on Exanpl e 27

Yel l o 7:50 .(Exa es .17 .to 22 and Reference
Beanpt 6 Fel ¥ aR8 o SPRER ARt S lxhanpbn 5 Was
Tahl es .8. and 9, the dye ink and the pignment_ink )
PW&HBCPidi Péc?‘%lé%fp%%ﬂadib’y he same,manBgs andnaRsodarction
cartridge of an inkjet printer (manufactured and sold .
Eppmpder2 Torpsepl that int thddnhamwempppSiioIG Za7)prganic
Table 8 Pignment Ink Dye Ink Type* Type* Exanple 17
afrimeEpH 2b1Gyranl 1 ®. denR3v £y amot Exaopborhiedro. Ex. 21
Magenta Pro. Ex. 22 Magenta Exanple 19 Pro. Ex. 21
(Pred d awe 59 BXa ndd) Y 0lg)ow
- Production 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 compoesition 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 i’rold_umction

- 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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Exan'pl e 20 Pro. Ex 21 QIan Pro Ex 23 QIan Exan'pl e 21
Pro. Ex. 21 Magenta Pro. Ex. 23 Magenta Exanple 22
Pro.Ex. 21 Yellow Pro.Ex. 23 Yellow Reference Pro. Ex.

WO02005¥8T92bw Pro. Ex. 25 Yell ow Exanple 1 Refer BaTdP2005/007107
Exanple 2 Pro. Ex. 21 Yellow Pro. Ex. 26 Yel | ow
Ref erence Pro. Ex. 21 Yellow Pro. Ex. 27 Yellow 10 Exam

T4 e37Wherei n "Types" neans, for exanple that in

Exanple 17, as the pignent ink the pignent ink

produced in Pro. Ex. 21 (Producti Exanpl e 21) was

used and as _the dye ink, 11 ¥921

PREPGHEERABAE sy RN BN § H Grent 1 1
R Fos A M 1o Lo, onshon,

/.20 31. 72 Exa e 16 6. /0 8 8 0 32.0
Piodzigbioa B prsng‘é Yellayw dlyer Ynéfq 317@% Exqnpl e 20 8. 93

7971000 7730 31 0 Exanmpie 2T 870 7.95 9.80 8.10
(ExXhfiplExatplie 22 SnESR&fGSeﬁc'éOEkafiﬁp’J@sOl tReBer ence
8.55 8.05 8.55 - -

Next, as shown in the following Tables 8 and 9, the

dye ink and the pigment ink were filled respectively in a
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
Fxample 21 | Pro.Ex. 21 |Magenta| Pro.Ex. 23 |Magenta

Example 22 | Pro.Ex. 21 { Yellow { Pro.Ex. 23 | Yellow
Reference

Pro.Ex. 21 | Yellow | Pro.Ex. 25 | Yellow

Fxample 1
Reference | p ' Fx 21 | Yellow | Pro.Ex.26 | Yellow
Example 2
Reference | pro.Fx.21 | Yellow | Prox. 27 | Yellow
Example 3

wherein “T'ype*” 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,
118 -
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wWa tees/7pat i ng usi ng the pi gnent

Exanple 1 Reference 8.55 8.05 5.50 - - Exanple 2

Ref erence 8.55 8.05 7.50 - - Examle 3 s <Eval uation>

In Exanples 17 to 22 and Reference Exanples 1 to 3,

ink and the dyeriekoos/oo7107
properly alternately through one head (wth proviso
that as the cartridge, a cartridge for the pignent

tHd i@ RIOFORG LA £RPLL 195 190 (W dWELIdK BELRp1e
separately used) was performed by means of an in

2ﬁ| ntse S(e nuf actured and sold by Ri coh Conpany,

3ds nane: I PSi O G/07) in a plain paper (Ricoh

% e 6200) and in a gl ossy paper (R coh silky glossy
% S%P) respectlvely 15 As the result of the printing,

T2 l:ynrml e 1 _w.th
119 V‘D %lﬂ‘ﬁ7921
PCT/ JP200 prgment I TRS and- dye—T1kKSs;

printing t a 1ivg°ﬁ0094i hlge gfa Viscostin @Luéamﬂhansé@n
In the con'p i'sop @ﬁp&l@ d? [ wlgﬂé,%)the p(mﬂ%)

Lale va el hac o~ dia d .t ha af tbn
T LIIU gy T T oo s ausSe ot 11T “STTOVV L_Iluuylr \"A e

Egempled? i eddwl e ﬁ'r%uerﬁﬂ)@{)t han' 2Re 5 pi grré?’rltzl nk
[ &t t he pi t k th
E 15}%&1@?22 c-$;':?rge§ EWSIZ!‘%IT% nnf agr d ag"g{ﬁggn I’ nmhl:n 9 ©

Epam@ie 'h% a8.9%er | or 8D i n Bkﬁﬂp ai'h2papdr . Ondlné
fe 261aNdg giheh theyprinis g pas; parigrmed 19y phe

Example 2l { 8.70 795 |9.80 | 8.10 31.0
Example 22 | 8.55 8.05 9.70 7.30 30.0
giﬁ}?fﬁ 855 | 805 |855 - .
lgiegizez 855 | 805 {550 - .
g;gﬁzeg 855 | 805 |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 provis;} the_zt; 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 paber (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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a phot ograph i nage obtai ned using the dye ink had nore
10 gl ossy feeling than a photograph i mage obtai ned
using the pignent ink. In Exanples 17 to 22 and
WO RSP YAEe Exanple 1, after the printing wasPEEIREPHYG107
using the pignent ink, the inside of the ink path in
whi ch the pignment ink has flown 1s was cleaned with 20
usBll pighnicankiseindadyexinke, ¢helPriatieg withraskigh
glycerin, 20 parts by mass of 1, 3-butanediol and a

imB, fa wat bah FAnhiph
lmggga?ﬁqnllaqu%%ﬁgew?osgha%#bgndmﬁeﬂﬁi nti %gg\?\/ﬁagﬁ of the

er fior ing.: ' ' t [
avRaR SR 1B RiehfEnbiRy oth s I G IR0 b BB U Ehs,
of the ink p was not caused. After the j ntin
Shuts OB e Haf ke hiBia® MR hAR T HRLH b the
_properly alternately, while in the receiver for the
pigmeant daki eady wis ehbitithe peorsy ghamibenpigmenhdnk in
pi gment ink remained, not a |arger anmount of the solid

thadigtiter esits taurst amok thas wedmi nesti strance hwtheh ithe
printing 120 WD 2005/097921 PCT/ JP2005/ 007107 usi ng

priffikd GABRp éitorah eihEn dite pIkihnshpedual O therbtieer
when one of the dye inks of Exanples 17 to 22 and

ha?ﬁge&ﬁ{lﬁl? ﬁ??%?hé}ié?ﬁ%ﬁ?a@ f}sffély%w ed Rﬁg%é 1928 yob abhas,

me es 17 to 22 and erence

ample 1, .5 lar articles we n a i n
a wigEherapt iBad dbine € uiint Ea fhe SHR HadbRE,
when  after the printing was, perforned, using the
glossrdeeling % IRIQ B ERD B TAGE ﬂgtﬁéﬁ?ﬁ wWRging the
cl eaned with the above-not ed
pigment ink.

In Examples 17 to Zé 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 1,8-butanediol and
a proper amount of water, which was pH-a'd;ius'téd 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

120
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carrier, the printing was perforned using the dye ink

to instead of the pignent ink, the om ssion of the ink

injecting due to the nozzle trouble which is
wocwagideried to be caused by the clogging of teeayirBéeseo7107

(which may by due to the cause of |arge particles)

was frequently caused. As nentioned below, when the

udivs ithie Bl o i Rf eRGe oFxanp! £y 2 yAS ihm@}iaa%tﬂy mM¥Gdther,
nple 2, “large

with the prgnment ink of Refeéerence Exa

ticl e re [ he m xed jnks. The
ngévgﬁﬁo§%£ﬁgl gg%rﬁggﬁa# %:é{act&ééga jbzk‘iqwg-&r @Héﬂ ni ng
Lgment ipk in . anywhere of the ink path, even after the
RSy o1y ERRER Eo W&Sségf%'e?% SETES gRenefrige
after 20 changing the pignent ink to the dye ink
Plﬁmﬁaﬁtlltk%&fig kyamplest 57 ddv@2sany Brfegieoyy Mirample 1,
the ink. In Reference Exanple 3, the printing was

lapeef parbitl essivegeanoticsthstBapitheentixatk iakd.t hen the
dye ink, a little turbulence of the ink injecting was

causadln Pe (FHE hEdid ) iAZReMéZH@é/E%%éIe 2, when
PCT/ JP2005/ 007107 Wth the yell ow dye ink of

LA BTV I R g anc
I A K T W e T Y
cadr)8r by PHIATAIE MBS RASOrRCSHALAE Fif et anki s

di stribution neasuring apparatus (nmanufactured and
inséead pY thiekpigm ot inlk,dthe tomdesiemef Meriatk avfecting
duUEAt)o. tgzenozile 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 thé reméining
pigment ink in anywhere of the ink path even after thel
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 pigﬁent ink and then the dye ink, a little

turbulence of the ink injecting was caused.

(Experiment)
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result of the neasurenent is sho in FIG 20. 10 From

the result showmn in FIG 20, it is confirmed that when

with the yell ow dye ink of Production Exanple 27, a
WORPESPE2hnount of the pignent ink having pH wWACERP3085/007107

hi gher than that of the m xed inks produced by m xi ng

the dye ink of Production Exanple 27 and the

abovaviyi ethd ?em(ﬁﬁf@%eiilﬂk yf Pr8buatiehl Erafropte tde

m xi ng, the dye ink as pH which is lower than that
an®f thBe?r@lWrHyé Ny of PR d At A BRENDKESA 25 8p a7

particles werée caused. The m xing of the yell ow dye

cob B R RD RRYBL R OAR BRI,
oo Rl TechoE 2 SR e R A 2R,

exanpl e of the mxing of 5 %by mnass of the pignent
wanimixedh and withingspasdste ench id beemizedrinke. dhe
i nk; however, when a nuch smaller anount 122 WO
p 2200809792 I iREF1 I RRDOL 08T 12 a sofr ¢ her yiinghenpairbicliessize
m xed with the dye ink, alnbst no change is caused in

diptridfutibe dyeabnkingthpphirbthe ameuntfoitutdd andnwld
ink is caused to be |large particles. In FIG 20, an

b;f'mﬁ)g?ér%iglsgpbo‘ NGGAL §5aRId BfarhRe MYErb bk DEfOPA Y heThe

and’ anot’her pH noted before the initial pH
I.ngjc pH of _the mxed_i of  t pi nt ink and
reFHi{-’d) eﬁ?%@eéﬁ"’t"ﬁemS _elrs ﬁ%ﬁ?nvﬁwﬂen ‘ezgl!t'TSrrent I nk
SRR SN RS ST S N TR AR
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 caﬁsed._

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 56 % 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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is simlar to that of the pignent ink, so that a
remar kabl e to adverse effect is not observed (with
proviso that pH of the pignent ink is relative high

WO(Zp0g093921hi gher)). However, wi th respect to threTiarkijosborio7
recording, since the mxing of the both inks is
performed during injecting the both inks, there is

oquﬁ/@bsgwﬁeshﬂ; EE%%?xlé/ﬁefvfitE thétdpe linranpumbosfnhhe
pigment ink is mxed wth a | arge anount of the dye
i_nk |@.t j f o) S (ST e

chaigd I HFubOl i B O P Bl M e d s ERECEREnt of
caused, the .reliabili f the ink iniecting.is

theqhes BATS Ankotd SaUsad thare TR Pasibees-o HoFIG- 20,
i nkjet recording, when_ 20 after cJeaniqg the ink |

amanitiad pH ipdipates uidref the dxsatnkrhetoig thecmizdng
remai ns, due to the mxing of the remaining ink with

anahatriverh é nip H | mo ted geeforel theard tcalpdd, indixdtreast pHhef
ink injecting is frequently adversely affected.

thiowaked ihksi 6f GO pigRbdhahkbynibithe die k. i nk
having 25 pH which 1s higher than that of the pignent

i nk, BYahe 133 MM0n290P/ &%{%@%ﬁ&gg%g@ﬁ@ﬁ%%@d the dye

w t hout the c! eani ng of ht e K arge particles
. “t0o_ .t . t s .
inBeSrr miFGR 10 RS daaB Thr7 br el P mine d s
B M e e e L

(gesence of the ink is detected by neasuri ;ﬂ t he
adstesse effeqleis nahebsesved (wWeth zeevigeébatdpH of the

according to the detecting of the absence of the ink,
pitheenbkinls isupgdladientletgh (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 particies a;‘é 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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in the sub tank. Wen the dye ink conprising no 10

anti-foam ng agent of Production Exanple 22 was used,

the msdetection (the mstaking the state in which
WORMEOPRR1 | s yet present for the state in whi RGI/FRE0T/HI107

is already absent) was often caused. It is assuned

that the cause of the msdetection is an ink foam

withdae etk thebAtngl efthedenklpaThydargeep atriticlbse durkto
conprising 0.05 % by mass of a silicone anti-foanm ng

thégﬁgi&%o@%eq&iwlmlc%@@eaﬂas used, the
m sdet

tion was | essened. Wth respect to the dye

in f Prpd 0 2 8, i nk was
<E§’ f Iu?%lk %1%((25%&1 o%a?n?%e?%g t[{babl ity test
accordl gt JIS K33 he .r sul of t est, it
was ?%JE’& Ve 1?@3 e“ E%ﬁé & dd‘ay%d
i nk and yel | ow dye i nk of Productl on arrpl e 22 has
solsl hiynRieehf Gam pgnst.abitdi x yradegraser 1 Go/ %Lo
nore and on the other hand, each 25 of the cyan dye

prédkncobgetha ihle 1|snﬂeamdteydaIH}O\merewrmngothe1@1190\1}00
2005/ 097921 PCT/ JP2005/ 007107 Production Exanple 23

reé‘@%a@m% Hsidlzesh b s dtg o dle@bh hidt ¥ccdeding B th@ nm or
| ess. <Evaluation for Fl owabl ity of Ink during

degégﬁi%rgj% 'f%igéé %. on &g& Otﬁeqmpuaaéagmehm@ea

€ 22 and the prgnent ink

o B SRR, SRR RUR AP0 HE BBl ey
anﬁfggéﬁggggg?;%”oa P%?,dﬁctaza KoY Pl Eibd, 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. | | N

With respect to the dye inks of Production Example
22 and 23, 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 eaéh 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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properly alternately in the printing, the

bl anc-delivery (the 10 action in which for maintaining

the stable injecting of the ink, after the surface of
wotdes/oomkjiet head stained by the wusing is scrapedeywosorier

the bl ade, the dirt which has invaded in the nozzle

is blown off) was perforned. In the case where the

R S S R

used, I sl i ght anmount of the pignent ink has
deggﬁgi %132:0\/6?’?& Pﬁgleéﬁﬁer hand, in the case where the

onpi natio t he_dye i nk _of Production Ex e 24
<F§\ﬁfanf%@% Sﬂé‘?ﬁl%aﬂoﬁiﬂ@rf 0%@&%&%@%@@5}%@%%?
used, .a large mass of the pignment ink was bl own off

i nt o Whar resgiegdrtd @r combimatinn @l thedye Wnkhof
respect to the pignent ink having a |arge surface -

Prioehstidon Bocimadet 22tanfl i oqrigm en tExelonl fePradudiien
formed image has a low drying rate and the 25

Ef 818l 2% Ok hiehgvkoIR b ff PRGRId dtibREER! A1 BaPErah 8
easily 125 WD 2005/097921. PCT/JP2005/ 007107 caused.

th:égﬁ%éﬁ%‘%{td %{ﬂ%g&fl“ nﬁ(z%h‘%ﬁ% dighd E&Dﬁuﬁxgﬁ ePh ESEQtt&H‘V ention

recor avi ng excel- t col or devel opi ng

coBRPEFLLSE o EhL" 8 S5 5Lt AR o R e
nt

LM TG TCRRIA I

saturation of the obtained image can be remarkably
acithpnoveshink far soatindaintge theisighde 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. ) H_

On the other hand, in the case where the combination
of the dye ink of Production Examplé 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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hi gh quality can be fornmed and the recording ink can
be 10 preferably applied to an ink cartridge, an ink
record, an inkjet recording apparatus and an _inkj et
WO U2 hg process. The recording ink accord?ﬁ@”?%WWﬂgu”
present invention conprises a dye ink having a high
viscosity, which is used for an inkjet apparatus
cagept.i sing an inkjet head having a 1s train of
nozzl es,  a sub tank feeding the ink to the inkjet
head,T'lae negatridd@gprieksyteogdhepald DbeuprbsvhitChvention
generates a negative pressure in the sub tank,
is 3 1RO g k Eaviﬁg e%&@ﬂ%ﬁf\?&@lt’%’ d’@i*él'&g‘i?x% i nsi de
ned to ré and

of the subtank is op t he at nosphe a

o Y IS5 RSP IRl o e
oS3 SR RS e SR B St

_ recordi ng@ apparat us and an inkjet recordi ng process.
inkopreparlp alterastiedl) bhrevedr dneginkitlbod ecohmndiyg:
perform ng inkjet recording alternately using a dye
whikh analt omlpi teerdoliomks atmpagiporod thikjahidiend] image

wherein the dye ink and the pignment ink have

catepRepb et VaBly UnspP6VEYN , BuLalce0fth & ifrageOhai®he a
and the difference between the viscosity of the dye

hi:ggi; g-?”%_iﬂ%ﬁceavl? 2%32’?{'%1&& a{cﬁ‘& 315 Q@%@Ed‘iﬂ ridl?lﬁsc 45 OF

: _ recordi ng method acc Ing to
pralrék%&ﬁo?%f{ ed q:opg' Ilolf nfihceaxdl}/r% d'grc]ek, éE anﬂ ree J}'d‘%’ hae R

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
train of nozzles, a sub tank feeding the ink to the inkjet
head, a negative-pressure generating unit which generafes
a negative pressure in the sub tank, an,.op'e-ningv 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
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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the pignment ink (pH A). 3. The inkjet recording nethod
according to claiml1l, wherein the difference (pH B -
pH A) between pH of the pigment ink (pH A) and pH of
the dye ink (pHB) is - 1 to 2. 4. The inkjet
recordi ng nmet hod according to any one of <clains 1 to
3, wherein the pignent ink, has pH buffer properties

in apHregion of 6 to 9. ChABMShe i nkj et recording
nmet hod according to any one of clains 1 to 4, wherein
the pignment ink conprises at |east water, a pi gnent ,

a wettipng ent,,. a surf ct ant a poI 1 conpound
havi ng c%%o BREIRGHsEPT *n%q%ﬂi"f{jﬁ?md)rd et her

conpound, and has a viscosity at_ 25 C of 5 rrPas or
more aretformingcakiehsperrdinmaltesnatelynsimoe dpednk and

6. The K ecor ording to claim 5,
v%é’ﬁ%?nr?r{lhiéﬁbtg%'ﬁggq{%f ]tilfgdli‘ ’t one sel ected the
group cogsn sting of polynmer fine particles conprising
at | ed®BeHH& of a water-insoluble colorant and a
wat er-slight soluble colorant and a carbon bl ack

hebhiendyatinkeamd thgepigmehydnbphave cegpeciivelnat he
surface thereof. 7. The inkjet recording method

? r‘gggatl 95 G, M5 hp METE bW § e nEERES ]
per usrng an
between the viscosity of the dye ink and the viscosity of the

pigment ink is 3 mPa-s or less.

2. The inkjet recording method according to claim 1,

wherein pH of the dye ink (pH B) is higher than pH of

the pigment ink (pH A).

3. The inkjet recording method according to claim 1,
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 inkjet recording method 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.
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i nkj et recordi ng apparatus conprising: 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 128 a negative pressure in the
sub tank, an opening unit to the atnosphere by which
the inside of the sub tank is opened to the

at nrosphere and a detecting unit by which the presence
of the ¥nk i sThdetregieddrehoodipmgtme thicid acencding theny
el ectric resisg nce, and wherein the dye ink has a
ViRe g Flabps, %@ # 5 nPa-s or nore and a surface
tension at 25 C of 40 mMVmor Iless. 8. The inkjet

recor dipg o3t Rogh 2 Hiedd Rk AP ride s WENERLt W8 ter, a

i nkj et recording apparatus conpriseés a scraping unit

byigenieatt, an vadbigmegl agdn t,sa sscueffzad aaf f, antoa pdkyol
receiver far the blanc-delivery. 9. The inkjet

B Hyd R A KBRS & AN My RBEhRT odrfe ter 14| oF wsglyeel
SQEWrc%'nQQBG%cp,yﬁn'fﬁa%oﬂp€iic%ssifgtgf ’25a°@/8fd§‘ mPa-s or
wetting agent, y I'ng , and a

a VI scosity-enhanc agent

paloyel andoapsunth davtiemdiancat @he Qusba af N8t o rllle sy
a glycol ether conpound, and has a viscosity at 25 C
of 5 nmPas or nore and a surface tension at 25 C of 40
M/ mor less. 10. The inkjet recordi ng nethod
according to claim

6. The inkjet recording method 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. The inkjet recording method according to claim

wherein inkjet recording is performed using 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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9, wherein the wetting agent is at |east one of
gl ycerine, 1,3-butanediol, triethylene glycol,
1, 6- hexanedi ol , propylene glycol, 1,5-pentanediol,
di et hyl ene gl ycol, diporpylene glycol, trinmethylo
propane, 1.1.1-tris(hydroxyl nethyl) propane and

té' LRyl rpgfefk%fiﬁe 18%Hd s fHG %] €t recording

od acco ng to any one of clains 9 to 10,
vvherel nmhhepoing omithaorvethié ng tagesp hieret Hey dwehich the
ink is 35 %Dby mass to .50 % by mass. 12. The i nkj et
rgedd /d the vab deads dﬁr@P?BeénW&ﬁ@ a&ﬁn@ﬁahwegan@l

Ll wher kOl SHN b SPRROS! 1 A9FBLehRoabe 9 nk: is

one of a suf gi nic ouh

Thetéotd RttHeSQEHI BB el RO AP Tid Nthd G 1Ecarie ﬂe?mstance
wherein the surfactant is at | east one of an anionic

samflact ant and a nonionic surfactant. 14. The inkj et

recordin t.hod,acc rd n an one of..cl ai
13 whe? BETet R PO of HERBAA BLSh KK "E?ofi’ '8 ot 5

is 7 % s or re. 15. The Jo (o50)
B8 %é&?)a ﬂ?oaaw g et ed’f&EPa?hsiyé el ofy £ w¥m or
\Gﬂ}ereln the amount of the dye in the dye ink is 4 %
SPass or nore.

8. The inkjet recording method according to claim
7,

wherein the inkjet recording apparatus comprises a
scraping unit by which an adhered ink is scraped off into

the receiver for the blanc-delivery.

9. The inkjet recording method according to any
one of claims 1 to 8,

wherein the dye ink comprises water, a dye, a
wetting agent, a viscosity-enhancing agent, and a polyol
compound having a carbon number of 8 to 11 or 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 inkjet recording method 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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16. The inkjet recording nethod 130 according to any
one of clains 9 to 15, wherein the dye ink conprises a
silicone anti-foam ng agent. 17. The inkjet recording
nmet hod according to claim16, wherein the silicone
anti-foamng agent is one of a self- dispersible

silicong, antj,; f oani ng agent .and an enul sion Silicone
anti -f obhi ng’i‘]&Ee‘rﬂnf.‘Je%S?g?HEdilﬂﬁj @teﬁb%%@da%gwﬁh% any
aceerai ahpimsanyo bpe of clains 1 to 17, wherein the

inks are at | east one selected fromthe group
consi stwhgrefinatley mmpmint af whgewtedtimg, ageytlinothe nkye

itk 352380 HRmald 1 BO IhS! LI dge comprising:

an 1 nk encapsulated in a contalner, wherein the ink is
used in the inkjet recording nethod according to any

one of clains 1 to 18. 20. The inkjet cartridge

according to claim19, wherein the capacity of the

ink car12j dgehesnl§eg refcordihg efetod iccodBinNto any one
in#%ft.rec %difahapparatus conprising: 131 an ink

é?e %Hﬂs if erein the ink ejecting unit forns an

i mage by applying a stinulation to an ink used in the

i nkj et whegednnide viscosity-enhancing agent is at least one

of a surfactant and an alginic acid compound.

13. The inkjet recording method according to claim
12,

wherein the surfactant is at least one of an anionic

surfactant and a nonionic surfactant.

14. The inkjet recording method 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 inkjet recording method 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 inkjet recording method
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nmet hod according to any one of clains 1 to 18 and
ejecting the ink. 22. The inkjet recordi ng apparatus
according to claim2l, wherein the stinmulation is at
| east one selected from the group consisting of a
heat, a pressure, a vibration and a |ight. 23. The
I nK] recording a r s. accordi to any one of
cﬁ‘%%%;d]é]lg 8 "2129 %Eg éa?#‘clﬁ%scsﬁ ef%cti ng unit uses
the dye ink and the pignent ink alternately through
one i nkivbterkeadth@dydhak chjpep riscoadsiigcappaaatisfoaming
q&ggﬁg[ng to any one of clainms 21 to 22, wherein the
ejecting unit conprises an inkjet head conprising
plural trains of nozzles and a sub tank holding a
liquid fed froma tank for storing a liquid and
feeding a liquid to the inkjet head. 25. The inkjet

recor ding. apphkainkj e ¢ecdirddneOm SiBddN 24.ccddding to
\I@ﬁéelr‘h’ he sub tank conprises a negative-pressure

Pht g unit by which a negative pressure is
generated in the sub tank, an opening unit to the
at nospheheriynvihelsilidomé reidefod ntime sugentank drse of a

%@@%%Mm LTPRRRES & ndh o %ﬁge&géﬂegﬁyﬁ fgnm%sion

presence of t
b?fg‘het%tldﬁ)ﬁﬁ%lé}&@gﬁn‘f he el ectrical resistance.
26 The inkjet recordi ng apparatus according to any

18. The inkjet recording method according to any
one of claims 1 to 17,

wherein the inks are at least one selected from the
group consisting of a cyan ink, a magenta ink, a yellow ink
and a black ink.

19. An inkjet cartridge comprising:
an ink encapsulated in a container,

wherein the ink is used in the inkjet recording
method according to any one of claims 1 to 18.

20. The inkjet cartridge according to claim 19,

wherein the capacity of the ink cartridge is 15 g or
more of an ink.

21. An inkjet recording apparatus comprising:
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one of clains 21 to 25, wherein the inkjet recording
apparatus conprises 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 ink record conprising: an image forned
on a ré%%ﬂdﬂﬁ@]ﬁﬁﬁﬂﬁﬁﬂu%¥%g an ink wused in the inkjet
recordi ng nmethod according to any one of <clains 1 to

18. 133gherein the ink ejecting unit forms an image by
applying a stimulation to an ink used in the inkjet recording
method according to any one of claims 1 to 18 and ejecting
the ink.

22. The inkjet recording apparatus according to

claim 21,

wherein the stimulation is at least one selected from
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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wherein the sub tank comprises a negative-pressure
generating unit by which a negative pressure is generated
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
detecting unit of the ink by which the presence of the ink is

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 ink record comprising:
an image formed on a recording medium using an ink
used in the inkjet recording method according to any one of

claims 1 to 18,
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