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DESCRI PTI ON RECORDI NG | NK, RECORDI NG MEDI UM | NK MEDI A
SET, I NK RECORDED MATTER, | NK JET RECORDI NG METHOD,

W@ bD7odL42 ET RECORDI NG APPARATUS Techni cal Fi ebcir/Tiee06/321313

present invention relates to recording inks, recording
medi a, ink-nedia sets, ink recorded matter, inkjet
recordi ng net hods, and ﬂﬂ@@({ PEENy| ng apparatuses,
which allow to record high-quality images simlar to
coRBCORDING INKnRREYORDI NG MEDI&IMpINE: MIGDIA SET, INK
Background Art Conventionally, inkjet printing has

beR‘EG@)R‘DE—BMT’ISEReINKfJE’I"RECOERIDI-NG‘ME’HHQD GRDEINK

to wde variety of recording nedia and thus vigorous.

devel opnent s hav recordin
devi ces, recordlﬁggﬁgﬁﬁgﬁgﬂﬁﬁgg%P@R%gggg?%r|als )
However, inkjet recording apparatuses, having been
devel oped and conmerci al i zed heretofore, have to use
speci fic recording nedi a devel oped for inkjet such as
iTekhatcap®ield ng papers or inkjet transparency filns or
obtaining (i) good fixation of ink, (ii) so-called

"cl ear THEE pRIAaE 1hU§19t§§n %mey&o I%éb’rd?ﬂg hh@se%e&rdmg media,
(hereinafter occasionally referred to as "feat hering")

BB TR R Tert o s FEArCRERE g PRtBpt: dnd imker

difficult. That is, when a recordi n(g medi um such as
papending apparatusescwhich allowdesreserdbratsaya Bfy images similar

to commercial printing by use of offset printing.
Background Art
Conventionally, inkjet printing has been utilized as superior

printing methods applicable to wide variety of recording media and thus

. vigorous developments have been conducted in terms of recording devices,

recording methods, recording materials.

However, inkjet recording apparatuses, having been developed
and commercialized heretofore, have to use specific recording media
developed for inkjet such as inkjet printing papers or inkjet transparency
films or obtaining; (i) good fixation of ink, (ii) so-called “clear” recorded
images without blur or bleeding (hereinafter occasionally referred to as
“feathering”) around letters or pictures of the images, and (iii) recorded
images having high optical density (OD) is difficult. That is, when a
recording medium such as paper generally used in offices or homes such

as plain paper copier (PPC), letter paper, bond paper, postcard, writing
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as plain paper copier (PPC), letter paper, bond paper,
postcard, writingpaper, envelope, or report pad, or

wo canspasency film (OHP fil ns) commerci al |y avedt/aioes/321313

on the market is used, it becones difficult to

simul taneously satisfy the above nmentioned (j) t :
(RANEF, BEARL PRk Freronsr PAdi nef ptdBQFEa@fné’Yg&ﬂ@( a@%ﬂ’ films)
expensive and the inkjet printing papers are coated
womymerciallg svaitalilbese dhe wwaket nagesedgrs bemmeedifficult to
the other side on which coating has not been

R[S Rdusly ¥atisQthefabRe heRgenadd) @ity of

printed letters significantly decrease. This is one of

the reggsons why,inkjet printing apparatus;is_not .

i del y edas ki bRt fobBR AFCURACIAL, SxPRhsie apd the
abtain; (i) good fixation of ink, (ii), so-called .
gkietr Priptingr RRRETS AIgeePakfd 98LY op) eraiFile therpeh ey pgages
around letters or pictures of the images, and (iii)

rare aederiddoy dhe ahiengide g volpichamiatioenkag ot G8n cboducted,
exanpl e, follow ng nethods have been- proposed: (1)

Ut dihis bf PHWirh & laindGy iy @Vii8ted Ritedh A RGN dS decrease.
see Patent Literatures 1°to 3), (2) performng

(

rgcor.di ng. b eating ink which is.splid in room. .

VERR a0t a8t ¢B8 Hepooig 3t Ty dif B e fualipis e widely
Literatures 4 and 5), and (3) perform ng recordi ng by
utsedof oil-based ink that uses water-insoluble organic
solvent as a fluid nedium Mreover, with regard to .

t he metTogefarephtaaiyntrimiechdviextaddromadle tordbtain;t(Degadofieation
mentioned (i), follow ng nethods have been proposed:

- (ob) iNRI NGj)! @B'CQﬁ%é.ﬂngcl@a&"arﬂﬁ:of@&l’mmeQess W itheat abldddng or

agent (see  Paten

feathering around ‘letters or-pictures of the images, and (ﬁi) recorde.d
images having high optical density (OD).

For example, following methods have been proposed: (1) using
strong alkaline ink having a pHﬁof around 13 (see Patent ‘Literatures 1 to
3) i2) perfofming recording by hgating ink which is solid in room
temperature to melt and to be discharged (see Patent Literatures 4 and
5), and (3) performing recording by use of oil-based ink that uses
water-insoluble organic solvent as a fluid medium.

Moreover, with regard to the method to obtain good fixation of
ink in the above mentioned (i), following methods have been proposed: (4)
using ink having a large amount of surface acting agent (see Patent
Literature 6), (5) using ink which is a mixture of glycerin,

N-methyl-2-pyrrolidon, direct dye, and small amount of surface acting

2



10

15

20

Literature 6), (5) using ink which is a m xture of
glycerin, N-nethyl-2-pyrrolidon, direct dye, and snmall

waewanicsaf surface actingagent having | ow surf BCEIP2006/321313

tensi on, .the anmount |ess than the critical mceI I e
concentratr on (CMC) (see Patent. Literature 7)

uagaRS haring law enriace | tenstomntha amennk lary thaeeah%. critical
fluorine -containing surfactant (see Patent

Linfiexl et vomentratich ICMEH (sdeePhideet. Ltewetuere, 7), dGhndimg ink of
the nethod (1), since the ink is a strong al kal i,

tR8i& bH & rs‘cl%lﬁg' MLBHNE! 4R atdlaﬁd' é‘lﬂuo'i/ﬁ{eeeo/&ramidkesﬁfﬂéctant

is fixed well and has a good evel of printing on acid

iR SRR Tes o

aci d-free paper using aIkyI ket ene _di ner, anhydrous

st ear | cHawiesewnr regaading ¢he omefhpd {1 gr suset thsh 1Ak sIshaestrong
recently increasing in Japan. Furthernore, there is a

t alkddnaherdds d bskgimlhandliofe the mhkngMadreovers the ink is fixed
deteriorated a little. In addition, since the strong

%5ﬁ| ArlE halka BBSd dewdlr SNSriRERL bt alcR § Pef RéhicAkud®Yrosin or

easi |y penetrate to the opposrte sr de of the paper,

PR iy Db AR %rﬁs%%ee%r@@ﬁ? Ul with

met hod which satisfies the above menticoned (i) t

(adithyfreq papenvess lykylHsokeper dimer, gadivsyens ﬁrwleﬁﬁldagr the
the printed part risés and when the printed materials
alilee,alof owdtch o paedustidrat keas theerpricetatlyl ehtwasieg ein  Japan.
transferred to other paper or papers stick together.

G ior oA St Ml s SRUIYor o lo s
deteriorated a little. In addition, since the strong alkaline ink has a
strong osmotic force, the ink may easily penetrate to the opposite side of
the paper, causing difficulty in performing printing on the borh sides of
the paper. | |

‘ The method (2) is an excelleot method which satisfies the above
mentioned (i) to (iii) simultaneously. However, it has such problems as
the printed part rises and when the printed materials are allowed to
accumulate, the printed letters are transferred to other paper or papers
stick together. Moreover, as a unit to heat ink is required, the recording
apparatus becomes complex.

The method (3) is superior in fixation of ink. However, this

method requires measurements to deal with the smell and safety of

organic solvent contained in ink. Therefore, this method is used only for



The nethod (3) is superior in fixation of ink.

However, this nmethod requires neasurenents to dea
wowdoh/osdse2z snel | and safety of organi c sol vent PONIR0MEI21313

in ink, Therefore, this nethod is used only

for] ndus ri al purposes, I ng |0t nunmber
cddustnabRiPotese &1 BHATRE lbBYR b iU bHpRL G gitan, and
hone. The met hod of using ink descrlbed in (4) has a

pisaid terseidnint are offueel ot fome. printing as clarified in

Patent Literatures 7 and 8 and therefore is not a good

et hod. THE ensEHIROOf AsiniSiiAk dddkribedcini bHdha® a problagm @n the
better fixati on of ink conpared with the conventi onal

0 Sg’ht}/'\sotf?g? das QI;Hﬁe& nﬁ) %ﬂgﬂ% Lftrei‘:%ﬂﬂre% .atieangf 8 and

er éi'na srona y refe 0 as fi1xation
t |38to 13 s However, for the user of
> Brl%linﬁba rI&? the 8 to 15 seconds are |ong

and dependlng on the pa per used, if the paper is
gr abbedThy nhetbod; ofivesingt inlkydescrared: ine (Prhag arkpttemnfxation of
hand may get dirty by the ink. Mreover, dependi ng on

thik toRepdied NRithapdie dodabhtiochAD 6664Irs ASt idesabed in its
and therefore further inprovenent is required to this

3 IF)BS& J‘g’ gat%f hlé§ lglg#e?g)cgzgsi\%l%ﬁf %e ré(? )co 83 fixation)

or f Secon

but sim to_the ab ve nti one t hod of
(‘;EJ‘ |tﬁ 12 Seet ﬁg‘?"ﬁ&?‘iﬁg B pf &L%frecordmg
prrntrng on the acid- free paper, and osnotic-force of

10 | appdratusehehosild secontds afe lolmg aubdependiogafmothe papésused,
method is not suitable. Meanwhile, considering the

UFIHE Paped s @rhbb&d BY AIEIARMEISARNY after the printing, the hand
may get dirty by the ink. Moreover, depending en the type of the paper,
feathering occurs noticeably and therefore further improvement is
required to this method. |

15 The method of using irlk described in (6) allotrvs the time for
ﬁxation to be within 5 seconds, but similarly to the above mentioned
method of (1), it has problems in its safety, ﬁxation, and quality of
printing on the acid-free paper, and osmotic force of ink to the opposite
side of the paper; therefore, this method is not suitable.

20 Meanwhile, considering the usage in an office or home and smell,
safety, handling easiness of ink, and the like, it is preferable to use
water-based ink as the ink for the inkjet. Such water-based ink has a

tendency to cause feathering on the part of recoding medium when

fingerprint or the like is left thereon. Moreover, depending on the type

4
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safety, handling easiness of ink, and the like, it is
preferable to use water-based ink as the ink for the

WO poet6s45Such wat er - based i nk has a tendency tPBCT/aR2SE5/321313

feathering on the part of recodi ng nedi um when

fingerprint or the Jike is |left thereon.. IVoreover, ‘
d’épg‘ﬂb&ngl‘@ﬁltﬁ PYIEHIE FadeSI8 prel,‘/ diftes Pﬂtﬁl?gﬁi?é?'and
significantly differ on the front and backsi de of the
desksideToftled paper.wHEnenefiere; @dwend the) reeuidimg insediam jis set in
an inkjet recording apparatus, due attention nust be

R dnkfett Rechrdnag | aﬁp@fathb,e diRC GitEd MtforiElidd) be paid in the
Moreover, for exanple, in a nulti-nozzle type inkjet.
recondi r : [ ter-based ink including 1
t%agg{l%é%gfﬁngeggecg% \?\létefaglo ubl e dye and 20 to 50 % by

mass of water-sql uble organi c solvent such as. gl.ycol, ..
and haJYlREPOYEFf cCRRRBIQ LA ATHEERoze ([3Psinlgf Tecording
because of the evaporation of water or the like from
rgpeiretys chwiggi mptef-basedziile mclwhingods tnob Jer bpr mass of
the printing (a nozzle which is not used in printing)

RPRYte@@oUible NdY & Cark® WG &0050 2%PbiyNiidig Bf WL selubler organic
exanpl e, en "1" is printed after printing "-"

wh
C i.pu y.fo out 0 | @s Lch
RO 345 Yad 1Oy ind i RECRtings \EnB0af T LG 40 1o
i nk, but other nqgzzles do nqt discharge ink _and

RSNy beeause; 4 ﬁﬁt{ yapsratieRr Picwatercer ;f/ﬁe Afke from nozzles,
addition, if the inkjet recording apparatus i's left
\whegpinlg aff taenozdle vplrichtdaey radrpeafoun the @ristinggheyozziowhich
days, assum ng the weekend, ink is often not .

45 $oRal@8%in JHinging) ey WoBEr 110 the coufsd &6f 4 wmﬁgq)rocedure.
viscosity of ink caused by evaporation of water from )
IqPoozrzel‘xeasn'lpl-tgl,']iW P83 pariﬁlt%arafter printing “-“ continuously for about
120 seconds, the nozzles which were used for the printing of “-“ normally
discharges ink, but other nozzles do not discharge ink and the;refore “1”
cannot be printed correctly. |

_ In addition, if the inkjet recqrding apparatus is left unused after
the printing for about, for example, two days, assuming the weekend, ink
is often not discharged. This is assumed to be due to increased viscosity
of ink caused by evaporation of water from nozzles. This causes a user
of the inkjet recording apparatus to perform the operation of solving the
no-discharge phenomenon every time the user begins to use the
apparatus. Such troubles are relatively more often seen in inkjet

recording apparatus that uses relatively less energy to spray the ink, e.g.,

more often in a foam jet type recording apparatus than an inkjet
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of the inkjet recording apparatus to performthe
operation of solving the no-di scharge phenonenon every

WO 20ve/04d3¢2 user begi ns to use the apparatus. SuptmT/JP2006/321313

troubles. are relatively nore often seen in inkjet

recor di ng apparatus, that usei rel atively | ess energy
tigcersHRg APMATARKS using a PHgpelemesh in a foamjet type
recordi ng apparatus than an inkjetrecordi ng appar at us

usi ng dlpbaxe thlecamsvte. mbmtzmledeptdidemspitebedomiésonecessary to
probl ens, it beconmes necessary to incorporate various

FREOMRIr tE SN HBEE rBEGVEIFSd& i Psuch RE Wy th })lamb k@ Mo like
an 1 nkjet recoding apparatus. This is one of the

S her R reng i arafi o k. A REC O TRE FERRR why che

paiers (recording nedia) used for_inkjet nethods

dakjetrrecording @pparatushecosnesearaples anthaxpepaper

causes blurs and feathering around letters and i mages

and so Falldvedréciheaptoblemgethat apaymirs Meeahrimgededia) used for
t hough the paper has been inproved nmuch conpared to

tihﬁ%'é%%gﬁ{gdsqﬁﬁlreﬂﬂ(%.halv@; addi tion, image density
(optical )

I cal density: I's not sufficient. (2) Inages
{ nt n_inkjet: er, or matt coated pa or..

Rk e Pl Bti1eE) ofRRER, pRPGR Epls RIS, B3R Fonffiring around

i mge density, but inages becone natt-like and are not.

gl ossylettgrs paddmagestanshsagelled I'dear imagas omebtbe obtained,

printing apparatus. (3) dossy inkjet paper enables a

user tthoalghaithe gpasay hazd beeghimpadvddy mmeljecarhpared cto the

silver halide photography when dye-based - , ~
conventional one. In addition, image density (optical density: OD)
is not sufficient.

2 Images printed on inkjet paper, or matt coated paper for inkjet,
has a relatively high resolution and high image density, but
images become matt-liké and are not glossy, differently from one
printed by an offset printing apparatus.

(3  Glossy inkjet paper enables a user to obtain glossy and high
quality image close to silver halide photography when dye-based
ink is used, but the price of the medium is so expensive that it is
hard to be used in an office or for general industrial purposes.

(4) Coated paper for offset printing is produced much and relatively

cheap. However, usability with inkjet has not been considered and

therefore the paper has insufficient absorbability of ink and offset

blots cause by beading, bleed, or spur, pinholes caused by spur

6
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ink is used, but the price of the nediumis so
expensive that it is hard to be used in an office or

wo e007geiser al i ndustrial purposes. (4) Coated pBEEIP2@Y321313

of fset ,printing is produced much and rel atively cheap
Howeve usahility with nkJ s not ,been co der

and th §?’6’ra§t€trhéc‘i§§f%’fa ﬁeeﬁg‘iifft? (ﬁsenﬁplgb%’ﬁ‘aimolrlﬁ

of ink and offset blots cause by beadi ng, bl eed, or _
spur, miaghot®w. c duseddityorspthe immpeirnhas emsofftaenbnak| grying
referred to as "spur mark") or the Iike may occur. In

addi tigrpetietigper has insufficient ink drying
property, too. Therefore, the conventional technol ogy

has notry@lo Rl thd ot Rnkl aftteﬁ;farg;ggﬁa RBE58} Piovided an

t hat aI ain

an gl ossy recorded |rra e Wlaj out blur, featherin or
RPEIAING AMPeratist Batt it uReE taxeRfigiR ) so-called

prlntlng quality, (ii) recorded inmages having high

o‘h:léaral axié nglotsy (I@I)rdealndim(aigiei yvithmg;ebhaviﬁagthenghg, or bleed

uniformty that does not include beading in the solid

Pavouhd IBHERs o BRcRREAhAIUSae8RIleh® pritist Yuale] (ii) recorded
characteristics as ink fixation, sharp inege, image

S AR ARl oL SRS, IR P i

further rovenment and devel gpnent of th(f appar at us
.%mé%mlémt gt depmrabinclpae ogading wt thasdid Pakisanese

Patent Application Laid Open (JP A) No. 56-57862 ‘
Palsenthé iappaadtursenée diPboAsMisfyssachOdioaitacRatisnes as ink fixation,
Literature 3: JP-A No. 57-102971 g ’
sharp image, image density, transportability of recording medium, and
the like. Such an apparatus has not been proposed yet and further
improvement and development of the apparatus is currently demanded.

Patent Literature 1: Japanese Patent Application Laid-Open
(JP-A) No. 56-57862 | |

- Patent Literature 2: JP-A No.\ 57-102970

Patent Literature 3: JP-A No. 57-102971

Patent Literature 4: JP-A No. 61-159470

Patent Literature 5: JP-A No. 62-48774

Patent Literature 6: JP-A No. 55-29546

Patent Literature 7: JP-A No. 56-49771

Patent Literature 8: JP-A No. 55-80477

Disclosure of Invention
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Patent Literature 4 - JP-A No. 61-159470 Patent
Literature 5: JP-A No. 62 48774 Patent Literature 6:

wd By oods42 55- 29546 Patent Literature T- JP ANOPCT/JP2006/321313

56- 49771 Patent Literature 8: JP-A No. 55 80477

Di scl osure of InventionThe present inyention aipns at

provi dilhf Rreseddr RveRtieyaims AhRreEHiag sarecgrlipgmedium,
recorded nmatter, an inkjet recording nethod, and an
iinkjmetdraesets daimmlampamibdsnatmm ankekjdt m’ssdihlgembbhod, and
obtain (i) so-called "clear"” and gl ossy recorded i mage

Wi 1046t Pédé&dufgeéwﬂdtﬁg that nblieed ;%s@ms tb @bt &mS(iPEo-called

pictures and has excell ent pr|nt|ng quality, (ii)

I& orged es haV| h opti.ca nS|t

(Fleay Egﬁ% | RECH, gﬂ Age rvlsﬁt?w ur,d é%t(hg)ing, Qld bleed
|ncI ude beading. in the solid parts. The probl e
¢asupd detferhon pigurenand dasaxcallent erwgs%mlahméwc resqrded
explained in the following. < 1 > A recording ink,
dnniges rhagngeharh optical deasttyat@D) hndeGlihimagehbaeing high
the recording ink has a surface tension of 20 mMNVmto

%éuﬂhléﬂwth%&‘oesaﬂ& H&:Fudé B@édﬁ% indthe fid pertsecor di ng

ink onto a recording ms ium having a coating |ayer on

at lea one rfac I S ort
m/nR i el(%oﬁjé e&ﬁflggfi ?ﬁ?r‘zeoa%&lt esﬂvggsg%r %ﬁ%téresent
of the recordin |nk onto the recording mediumis 7
ipyemtion ezplaineden the fgdowansf contact tine msasured
by a dynami ¢ scanni ng absor pt oiret er.

<1> A recording ink, containing water, a colorant ‘and a

. humectant, wherein the recording ink has a surface tension of 20 mN/m

to 35 mN/m at 25°C, and the transfer rate of the recording ink onto .a
recording medium, having a coating layer on at least one surface of its
support, is 4 ml/m2 to 15 ml/m? in 100 ms of contact time and the
transfer rate of the recording iﬁk onto the recording meaium is 7 ml/m?
to- 20 ml/m2 in 400 ms of contact time measured by a dynamic scanning
absorptometer.

< 2> The recording ink according to the item < 1 >, wherein the
colorant is one selected from pigments having an anionic hydrophilic
group and pigments coated with a polymer having an anionic hydrophilic
group.

< 3> The recording ink according to the item < 2 >, wherein the
volume average particle size of the pigment is 0.01 pm to 0.16 pm.

< 4> The recording ink according to the item < 1 >, wherein the

8
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< 2 > The recording ink according to the item< 1 >,

wherein the colorant is one selected from pignents
wan7ogesan ani oni ¢ hydrophilic group and pi gnePtBJP2006/321313

coated with a polynmer having an anionic hydrophilic

> The recordlng i nk'accordi g to the itemx<
zﬁoraméfs splored Singapanticles, dratga }c}af |egs pae o pigmgnts and

pignment is 0.01 nmto 0.16 nm <4>Therecord|ng|nk
abtyesr ding to the item< 1-> \viherein thecolorant is
colored fine particles that include at |east one of

pi gnents 5and TheEfecordim g ink Eccoedidipgiontthel iBéma€ 40, Ay Rékein the
totheltem< >, wherein the volune average particle

e of the colore flne t|c
rtEutab g P%rtbfﬁ‘a.sa@e L HEI ST PR S §oum o
the itenms <1>to < 5 >, wherein the humectant i s at .
|@48tmBne sel ected fromthe group consisting of polyol
conmpounds, l'actam conpounds, urea conpounds and

sacchar< @es. Rhélreeotdimg imkoaatondinignio aageone ofighd ttendwe<1> to
item< 6 > wherein the polyol conpound is at |east

ang; Selasd 2sh fth@nhﬁﬂl%cﬁk{rﬁufh ﬁ@'léé@tt bA8 Riedbd FoiNthe group
ethylene gl ycol, diethylene glycol, triethylene

O L R B B s

gI ycol 1, 3- but anedi ol , 2,3 butanediol,
sagchaxide®di ol , 3- met hyl - -1, 3- but anedi ol ,
1, 3- propanedlol 1, 4- butanedlol 1, 5- pentanedlm
1, 6- hexafiedi d]‘he ﬂeclmdllmygi mk, z«ﬂccpﬁhhgrmdlhelltem <6 >, ‘wherein the
1,2,4-butanetriol,
polyol compound is at least one selected from the group cons1st1ng of
glycerin, ethylene glycol, - diethylene glycol, triethylene glycol,
tetraethylene glycol, polyethylene glyeol, propylene glycol, dipropylene
glycol, tripropylene glycol, 1,3-butanediol, 2,3-butanediol, 1,4-butanediol,
3-methyl-1,3-butanediol, 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol,
1,6-hexanediol, 2-methyl-2,4 pentanediol, 1,2,4-butanetriol,
1,2,6-hexanetriol, thiodiglycol, pentaerythritol, trimethylolethane and
trimethylolpropane.

< 8> The recording ink according to any one of the items <6>
and <7>, wherein the lactam compound is as least one selected from
2-pyrrolidone, N-methyl-2-pyrrolidone, N-hydroxyethyl-2-pyrrolidone
and e-caprolactam.

< 9> The recording ink according to any one of the items <1> to

< 8 >, wherein the content of the humectant is 10% by mass to 50% by
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1, 2, 6-hexanetriol, thiodiglycol, pentaerythritol,
trinmethyl ol et hane and tri et hyl ol propane. < 8 > The

WO ewondismy i nk according to any one of the it ePET/3®806/321313

and <7>, wherein the |actam conpound is as | east one

sel ected from 2-pyrrolidone, N-nethyl-2-pyrrolidone, .
NnP}?%inil}%f?fiﬂdel&Jy’fl?-ol i done and e-caprolactam < 9 >

The recording ink according to any one of the itens

<1> t o <18 > Thiesoerdinghiakcacoedingoto anjeohentthaitenis<1> to
10% by mass to 50% bymass in the recording ink. < 10 >

The seGHAbN thdkediaMeiinR fultldlY cottaind atWettih€@Eent, and
<l>to < 9 > wherein the recording ink further :

contains a_wetting agen th ' [ e
R ind rdEt i Sl S8 hsgh BROTRYRBPuBfS Bhd SyB%ether
conpounds havi ng a carbon nunb?r of 8 or nore. < 11 >

e pastthag Bk carbon rmyer 61 B8 Mot < 10 >,

wherei n the pol yol conmpound having a carbon nunber of

8 or not élis Bhe remstdimnmbfacRemling Np Fhecitamedi ) >arwherein
2,2, 4-trimethyl |,3-pentanediol. < 12 > The recording

| {He FAGEN HRFodd BYiMANE @lrbbh GunhBeBofd drifore iklatleast one
wher'ein the recording 1nk further contains a

S agt ant ,and _t he. surf 1S :

o S T nne ol Mot g DR LR @Bl

(VI): RO (CH 2CH2g )hCH2COOM : Ceneral formyla (I) in

t he gerreddr flhantacar m)g,lnhlaqcepd@geﬁ%%maﬂn%lgfyhe Heppp<1> to
h represents an integer from3 to 12 , Mrepresents .
ondlse| whesdnf thenrexbkdinig ink further contains a surfactant and the

. surfactant is at least one expressed by the following geﬁeral formulas (I)

to (VD):
Rl'O'(CHchzO)},CHzCQOM : " General formula (I)
in the general formula (I), R! represents an alkyl group; h-
represents an integer from 3 to 12; M representsionfve sele;:ted from alkali
metal ions, duaternary ammoniun}s, \quaternary phosphoniums and
alkanolamines;
CH,COO—R?

| General formula (IT)
MO_,SCH CO0O—R2

in the general formula (II), R2 represents an alkyl group; M
represents one selected from alkali metal ions, quaternary ammoniums,

quaternary phosphoniums, and alkanolamines;

10



metal ions, quaternary ammoni uns, quaternary

phosphoni uns and al kanol am ne s\ General formula (11)
wORRECHEQD R2 in the general forrmula (I11), R2 PCT/JP2006/321313

represents an al kyl group,’ Mrepresents one sel ected

fromal kali_netal ions, quaternary ammoni umns, ,

guat er nar and al kanol am ne sO ( CHOCHAO) -

in,t neral forpul a
3 b o8 85atbap: & Fépreadapoula 1D
to 20; R4-( CH2), OH : Ceneral
formula (1'V) he general formula (1V), R4
represents a hydrocarbon group; j represents an

i nteger. frrom5 to,20; L- p-_R6 Cener al ]
For mot e UF ReperAb Famila L R Pbresnts addefiabln gou: k
a hydrocarbon group , L and p represent each an .

| PREFg8eNISaghinteger Evzm 84a20al formula (VI) in the

general formula (VI), g and r represent each an

i nteger fromRe-(OCHYCH),0H> TheGeraal dongulandV)

according to any one of the itens <1> to <12>, wherein

the re ' i V{IROORKt 2y Eoroun; i
S arse e AL (R PR s Re Tl B groun:

BBt A B e R PR, T ate o oS
5 CHS |

H- (OCHZCHZ) = (OCHCHZ) p_RG ’ \,General form(ula V)

in the general formula (V), R8 represents a hydrocarbon group; L

and p represent each an integer from 1 to 20;°
cle3 CH,  CH, CH,
CH,CHCH,G—C = C—GCH,CHCH,

(I) (I) _— General formula (V1)
) (1

o) g

/e \g

H H

10
in the general formula (VI), q and r represent each an integer

from O to 40.
< 13 > The recording ink according to any one of the items <1> to

<12>, wherein the recording ink has a viscosity of 5 mPa*s or more at

11



pure water onto the recording nediumis 2 m/n2 to 26
m/m in 100 ns of contact tinme and the transfer rate

w@boopnsassnat er onto the recording nmediumis 3 PET/020060321313

10
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29 m/n2.in 400 ns of contact time nmeasured by a

dégﬁm c scanni ng absorptoneter.. < 15 > An ink-nedi a
s2?°C.cont ai ni ng a recording ink according to any one

of the itens <1> to <13> and a recordi ng nedi um

accor diAd4te Alracondidg meditiny, dontamkingeaismppert and a coating
contai ning recording inks, and a recordi ng nedi um

%?r@?io'ih £81dh s fonleNSurte SO b iR %ipPoRt, CRREAliIRStHeRE@hsfcd rate of
colorant and a hunectant and has a surface tension of

20 M\ mto 3 m at ,25C; the recordin iy .
DAL Loth b PR metier £°F TR 145 M2 fn 100 ms
one surface, of its support; the transfer rate of_ the .
refcepningt time andt she Heandes rate oI mmeuwater antg the negording
15 mM/n2 in 100 ns of contact tinme and the transfer
ramediwh isBnléndteli29gmi/m? nn#00 he of ecutadtt timesnléasured by a
7 mM/n2 to 20 M/n2 in 400 ns of contact tine neasured

by, ﬁaxﬂi@@d&“nﬁiﬁg%{i@b foAfRto¥ ptoneter. < 17 > The

i nk-medi a set according to the item <16>, wherein the

transfer C

R R e

scanni ng absorptoneter is 2 m/n2 to 26 m/n2, and the
tany operofrthecitemspile teatld> anfo rpeordaed mee HYymHBEeQRHing to
in 400 ns of contact'time is 3 ' m/nm2 to 29 m/nR.< 18
>ldha liank- nmedi a set according to any one of the-itens
<16> to <17>, wherein the colorant is one sel ected ,
from pigRgnt sahavhibgnéfla set, containing recording inks, and a
recording medium, wherein each of the recording inks contains water, a
colorant and a humectant and has a surface tension of 20 mN/m to 35
mN/m at 25°C; the recording medium contains a support, and a.coating
layer on at least one surface of its support; the transfer rate of the
recording ink onto the recording medium is 4 ml/m2 to 15 ml/m2 in 100
ms of contact time and the transfer rate of the recording ink onto the
recording medium is 7 ml/m2 to 20 ml/m2 in 400 ms of contact time
measured by a dynamic scanning absorptometer.

< 17> The ink-media set according to the item <16>, wherein
the transfer rate of pure water onto the recording medium in 100 ms of
contact time measured by a dynamic scanning absorptometer is 2 ml/m?2

to 26 ml/m2, and the transfer rate of pure water onto the recording

medium in 400 ms of contact time is 3 ml/m2 to 29 ml/m2.

12



ani oni ¢ hydrophilic group and pignments coated with a
pol ynmer havi ng an ani oni ¢ hydrophilic group. < 19 >

wab@7ioms4nedi a set according to the item <18>, peth@re0a321313

10
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t he vol une average particle size of the pignent is

0.01 mnmmto 0.16 nmm_ < 20 > The ink-nedia set according

to any oni8gr lhwenk megha sebageprdme.to gRyaneo ltems <16>
colorant is colored fine particles that include at

| eastlDnewhérgngentdorant tyese selxted fildie pigknerddillaving an
set according to the item <20>, wherein the vol une

avefigaie AlrbpRIIR: S fhd eatPeSstell i WiRhRAPblyM@Sha¥ing an
0.01 m’n}?gH OPlG rﬁ%@ 22 tgh?ﬁe i nk-medi a setf)alc}:’g)rdi ng s
to aq¥ ne of  the i tens <16> to <21>, wherein the

hdRRYS 57|gpg%(1%%§?‘one sel ected fromthe group

consi st nig of ’IPOl yal conpounds, | actam conpounds, urea .
conpoundsl@id TheciHamesia set acpordmgetq fhe piema<d8t, wherein
according to the item <22>, wherein the polyol

c ¢hp vohtink sivarage patrticdn asizedtdtecul ghwenrh 15 020 huoupo 0.16 pm.
consisting of glycerin, ethylene glycol, diethylene

gl ycol , 9 st heangk-SleliPket hedorafidvd 8RS dHeYSiAhe items <16>
pol yet hyl ene gl ycol, propylene glycol, dipropylene

gl.yc tripropylene glyecol., 1,3-hutanedi ol .

94 Pl b BERRY S SRk i protsd BRR R iclen shatyinglude at
1, 3- propanedi ol , 1, 4-butanediol, 1,5-pentanediol,

1 leasteoperefgisments gadriyesp 4 pent anedi ol ,

1,2,4-butanetriol, 1,2, 6-hexanetriol, thiodiglycol,

pent aer ) 2t #t Ghe ink-metdiy|seiteddeanding to the item <20>, wherein
andt ri met hyl ol pr opane. ’

. the volume average particle size of the colored fine particles is 0.01 pm to

0.16 pm.

< 22> The ink-media set according to any one of the items <16>
to <21>, wherein the humectant is at least one selected fromlthe group
consisting of polyol compounds,'lactam compounds,' urea\compounds and
saccharides.

< 23> The ink-media set according to the item <22>, wherein
the polyol compound is at least one selected from the group consisting of
glycerin, ethylene glycol, diethylene glycol, triethylene glycol,
tetraethylene glycol, polyethylene glycol, propylene glycol, dipropylene
glycol, tripropylene glycol, 1,3-butanediol, 2,3-butanediol, 1,4-butanediol,
3-methyl-1,3-butanediol, 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol,
1,6-hexanediol, 2-methyl-2,4 pentanediol, 1,2,4-butanetriol,

1,2,6-hexanetriol, thiodiglycol, pentaerythritol, trimethylolethane and

13



< 24 > The ink-nmedia set according to any one of the
itens <22> and <23>, wherein the | actam conpound is as

wo e@sg4adme sel ected from 2-pyrrolidone, PCT/JP2006/321313
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N- et hyl -.2- pyrrol i done, N hydroxyethyl-2-pyrrolidone

and e- caprolactan1 < 25 > The ink-nedia set according

t imeybhyledpropange jtens <16> to <24>, wherein the

content of the humectant is 10% by mass to 50% by mass

in the £&dor dTheg inkimedia2&t>acthalinglkboragi ane of the items <22>
according to any one of the itens <16> to <25>,

Wakd &9B3 NGhERGA! tHd tadthin wﬁa&mhdcgna@ue;&staowsrewwed from
agent, and the wetting agent is one selected from .

g,r’é’a‘ﬁdh(gogoung]fs r‘ggq[lg#%;lyéroh her Cm&&‘%%ﬁeﬁgsyl ilggfrohdone

according to the item <26>, wherei'n the polyol
@%@mrﬁlﬁﬁfg a carbon nunber of 8 or nore is at

| east one of  2-ethyl |, 3-hexanedi ol and

2, 2, 4- txi28et NYM Snbene(ﬁaaétcdccordiﬁg to aiipeonealof theliitems <16>
set ;according to any one of the itens <16> to <27>,

52378 %B@rélﬁcﬂfedé(ﬁﬂehﬂgf f1H hiiglectit & 1%y mass to 50% by
surfact ant and the surfactant is at |east oné

ressﬂ the follow ng general fornmulas (1) to
a’ﬁ“ﬁ "é aé’&%lé'é}llwcoovl General formla (|)

|n the general forpula (1), Rl represents an al ky

group;  26eprEhemnk naedlarﬁeégee"ﬁmrdlaﬁmts any epe Oifxlthe items <16>
represents one selected fromalkali metal ions,

ek 25nawhe asatihieurseor djngtiaknfr vhexhaaphors almsetanxg agent, and
the wetting agent is one selected from polyol compoundé and glycol ether
compounds having a carbon number of 8 or more.
< 27> The ink-media set according to the item <26>, wherein
the polyol compound having a carbon number of 8 or more is a;c least one
of 2'ethyl'1,3'hexanediol and 2,2,4'trimethyl-1,3'pentaneaiol.

N < 28 > The ink-media set according to any one of the items <16>
to <27>, wherein the recording ink further contains a su?factant and the
surfactant is at least one expressed by the following general formulas (I)
to (VD):

R1-0-(CH2CH20),CH2COOM : General formula (I)
in the general formula (I), R! represents an alkyl group; h
represents an integer from 3 to 12; M represents one selected from alkali
metal ions, quaternary ammoniums, quaternary phosphoniums and

alkanolamines;

14



al kanol am nes; General fornula (11) M3 SCHCOO-R 2 in
the general formula (I1), R2 represents an al kyl gr
W@ 7/04d842 epr esent s one sel ected from al kal i netEIP2006/321313
i ons, quaternary anmoni uns, quaternary phosphoni uns,
and al kanol am nes; O (CH2 O kH Ceneral formula
(ret) in@ﬂe-lg +o a (I'l'l'), R3 represents a
hydrocarb gf-oup; k represents an integer from5 to
0, (01H2CH2) OH : General formula (IV(38 nrerﬁhfé)rmula(ﬂ)
gM@aI S@HI@@@,_RZ epresents a hydrocarbon
group| represents an integer from5 to 20; H
(OCH2CH2) L- General formula (v) in the general

formul a_( R6 re sen h oup

o 30 fhe R RBNLE, OO SSPEPSR LM Wil
formula (VI) in the general fornmula (VI), q and r

r KOPTRSAIHS %ﬁplaﬁeﬁrﬁe@ealk@hzgneﬁalrwls HRIFtRERa Ys@mmoniums,
according to any one of the itens <16> to <28>,
wipeateirnatyhphospdardiung, and dlksnalamswessity of 5 nPa s

or nore at 25C. < 30 > An ink cartridge, containing a
cont ai ner yo—contain each ink in the ink nedia set

accordi ng gne of the items <16> to <29>. < 31 >

3i_nk ZTeTe¥: ophaiHni ng at Geaastl farmula (I11)
i Nk-ej eci\ ' onfi gur ed Zt oH 02d*tH1each ink in the
i nk- medi a

!

in the general formula (III), R3 represents a hydr’ocarbon group; k
represents an integer from 5 to 20;
R4+(OCH2CH2);0OH : General formula (IV)
in the general formula (IV), R4 represents a hydrocarbon group; j

represents an integer from 5 to 20;

CH,
—(OCH,CH,) - (OCHCHZ)‘D—RG General formula (V)

in the general formula (V), R represents a hydrocarbon group; L

and p represent each an integer from 1 to 20;

15



according to any one of the itens <16> to <29> by
stinmul ating the each ink to thereby record an inmge

wo@nioo/ogseecor di ng nediumin the ink-nmedi a set ecrordoas?1313

5

10

15

to any one of the itens <16> to <29>. <32> The inkj et
recordi ng apparatus according to the item <31>,

wher eOH he H.mul ati ngﬂé CHied out by applying at -
| east |0 e@t ed fro ressure, vibration and

R i dn g gt Lesardygmygeriod. ool ing *

any one of tXe |terrB <16> to <29>and ejecting the each
ink onto a cor di ng diumin the ink-nedi aGzaérat formula (VI)

t hereby regq the recordi ng nmedium <34>
The |nkJet r r |n according to the item

<33>, ere| appl mount of the ink is 8 g/nR
to 20 g/ n the resolution is 300 dp
or higher. et Fecording nethod according

to any one 0O t e |te <33> and <34>, wherein an

i nk-repelle | ayer |s rovided on a.plate surface on
whi ch an ink-ejecting aperture of an inkjet head is
formed for spraying the ink. <36> The inkjet recording

met hod ace rding to.the it <35>, .wherein

i nk-r ep& Iﬁ‘ﬁtgeln%%f f(br%‘lﬂlﬁi ﬁ@)aﬁyagﬂer S?Wéesf“’flgo%chean integer
material and a silicone material. <37> The inkj et

r ooy BitadOret hod according. to any one of the itens

<35> and <36>, wherei'n the surface roughness {(Ra) of

" the i nk<t29epelTienink-media isst Accdrdingdto hagodne of the items <16>

to <28>, wherein the recording ink has a viscosity of 5 mPa*s or more at
25°C.

< 30> An ink cartridge, containing a container to contain each
ink in the ink-media set according to any one of the items <16>Jto <29>.

< 31> An inkjet recor(iing apparatus, containing at least an
ink-ejecting unit configured to eje\ct each ink in the ink-media set
according to any one of the items <16> to <29> by stimulating the each
ink to thereby record an image onto a recording medium in the ink-media
set according to any one of the items <16> to <29>.

<32> The inkjet recording apparatus according to the item
<31>, wherein the stimulating is carried out by applying at least one
selected from heat, pressure, vibration and light.

<33> An inkjet recording method, including stimulating each

ink in the ink-media set according to any one of the items <16> to <29>
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<38> The inkjet recording nmethod according to any one
of the itens <35> to <37>, wherein the area of the

W@p@rowsel s cross-section perpendi cul ar to thePCEM2006/321313

l'ine of the aperture increases gradually along with
the_distance fromthe plate surface at -raround the .

i #1d gjestinehthepach wnk ontggrepgedingmedivcyy Hhe,gnk-media set
met hod according to any one of the itens <35> to <38>,
vitvetheireby hecariaxkimage ofi thherecoridingpaddiant. | ayer is 1

A (0.1 nm) or nore. <40> The inkjet recordi ng nethod

accor diagyst 0 PRY 1 9RRt FbcdiiShs SABthoAZedoPdinddto tHO§Fch 33>,
the critical surface tension of the ink-repellent ,

l ayer .i 55 nm\ymito 40 <41> i Lacqr de -
RbeEsn 2 AT Fmoplof he FR i 40" fo 2B A e
in the ink-media set according to any one of the itens |
arbenthe zesolutaondg 390 dRigrdrighernk in the ink- nedia

set. The recording ink according to the present

i nvent i<@b¢orfhé sekjeatret@alinhg watdrod acewriorgne amydome of the
hunmectant, the recording ink has a surface tension of

Z0e Y £35:0 37 E fhetefn a@lnf%l_i-?@péllfﬁiﬁsfﬁfeﬁri@t fro¥ided on a

the recording ink onto a recording nmedium having a

coatin ayer on,at, | east, one surface of 1tS _support .
e B ho 2 Wbieh 57 S BOeRLE POEulentl T BRBR hoad is
the transfer rate_of the recording ink onto the

rfetwediiay spraningthe inkyi /n2 to 20 M /n2 in 400 ns of
contact tinme neasured by a dynami ¢ scanni ng ‘
absor pt<g6et erThel hekjee aocahdingg inndéthadcaccdrdingt to the item <35>,
present invention has a :

. wherein the ink-repellent layer contains any one of a fluorine material

’

and a silicone material. -

<37> The inkjet recording method according to any one of the
items <35> and <36>, wherein the surface roughness (Ra) of the
ink-repellent layer is 0.2 pm or iess.

'N <38> The inkjet recording method according to any one of the
items <35> to <37>, wherein the area of the aperture’s cross-section
perpendicular to the center line of the aperture increases gradually along
with the distance from the plate surface at around the ink-ejecting
aperture.

<39> The inkjet recording method according to any one of the
items <35> to <38>, wherein the thickness of the ink-repellent layer is 1
A (0.1 nm) or more.

<40> The inkjet recording method according to any one of the
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surface tension within a certain range and a certain
transfer rate onto a recordi ng nmedi um having a coating

wo 20020463m2 at | east one surface of its support, PabirRA06/321313

can bring about high- quality recording of (i) letters

with so-called "clear or- excel.l ent .and gl ossy
rlg’ch?d&E)r%Fn&@e 3R h“@\%g‘r‘! ofhenGrHica g S&g‘ﬁfi’rqet )rgﬂl?‘loﬂmﬂf the
blur, feathering and bleed at surround of images, (ii)
nakmepeﬂenh@m 18i5 inNfogtred0 opNimal densities, and

(iii) highly uniforminmages w thout beadi ng at

flat-thigls PAA iARSrecdRd BfdtEY, HAVIREI 44 g@rﬂdcﬁﬁiéd) on a
t he present i nventi on conprlses a support an

m%@&l(ﬂgg Y @un? n%he 1ﬁﬁ%e e &“&Jcﬁi? n f’co %xgy §SHQ Q)?rthe items
érern e trafnefer rate o pure wa

recordln mediumis 4 /n2 10 nloomsof
SO <£9 RS IREO %&é?lé.m.tg? @{6@ Sefat er ont o

the recording nmediumis 5 m/n2 to 29 mM/n2 in 400 ns

of contBet recondingeiakuaedr dypgatodbheapriesest amventipn comprises at
absor ptoneter. The recordi ng nedi um according to the

RE£tORhtdr edHlb 1t h%b@tzﬁit?hh& Yé¢driing @slehdksngsurface
of (i) lefters with so-called " ear edge", or

xcel |l e 0 e
TEGob-of 2P IS BESRTR: DPREr Rl e BHARE Clatepf the
surroundo i mages, i re orded |rrages wi. t h_ hi gher
dpeordang ik onto ésreca?ddns.m? UR.gRAYING R ERALRE W@éson at least
wi t hout beading at flat-thick portions. The ink-nedia

oeie aodacelofigtst suppdity s¢ 4emboo? bedd wil/mhen pi0dsmst of contact
i nvention contains the recording ink according to the

. RiAsenhd| W@&&hﬁgfe@nﬂaﬁeh@frﬁ@owd:daﬂn?%m@@om R8cording

to the present invention. The ink la set according _
tm(@)e juny §9 “}dmfx%’é’{?d Eﬁ%y&fz itnthO ms of contact time measured by a

dynamic scanning absorptometer.

The recording ink according to the present invention. has a
surface tension within a certain' range and a certain traﬂsfer rate onto a
recording medium having a coating layer on at least one surface of its
support, which can bring about high-quality recording of (i) letters with
so-called “clear edge”, or excellent and glossy recorded images with
superior printing quality without blur, feathering and bleed at surround
of images, (ii) recorded images with higher optical densities, and (ii1)
highly uniform images without beading at flat-thick portions.

The recording medium according to the present invention
comprises a support and a coating layer on at least one surface of its

support, wherein the transfer rate of pure water onto the recording
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present invention contains recording inks, and a
recordi ng nedi um wherein each of the recording inks

w@onrmidss2 wat er, a col orant and a hunect ant anepCTaER0e6/321313

surface tension of 20 M mto 35 MV mat 25C the

recordi ng medi ym conpr.i ses u and a coati :
BT e 4 i hekns 00 GhEf consigh e S ehd transter
transfer rate of the recording ink onto the recordin
mati ofnpiuge 4vaitefr htp¢hesreebydingi meddomms HmléwAtaA9 ml/m? in
time and the transfer rate of the recording ink onto

1409 FRCST (UmMdctHighd Mdasufedibyn® diy@adic Hcafiling aHQ&-pﬁ!Bmeter

.of cont act time nmeasured by a dynani c scanning

FOLRAEES modiifin} e RME21 Fhe AFRALA By ARibR%an lead to

flrs I Nen resen |nven

| ne a recording havi n tex Si, ,
t(iﬁgﬁ J&Baﬂ'e‘ﬁ%ﬂé‘ﬂgfwgf f?%té?rspr ‘%i‘ﬂ?%a aﬁage’ or
l'i qui d-absorbability as well as an |nk with a certain
sucéBent t&mls|gi¢1ﬁsyv\memrdednuaag@mwtbhsqpalrmt yprinting quality
recording of (i) letters with so-calded "cl ear edge",

WitBXGEbl@htfeatkbragh® e bReAr 46 dulFRERE ofMiin g@g PED gdcorded
printi ng quality without blur, feather| ng and bl eed at

f ) e h r.
U 3 1 RZ Sl b SORESthd TR R BB images
t hout. beadi n t f t hi.ck portlons. BRI EF ’
BE§ %ﬁn@ﬂ%ﬁﬁm REZORF-G 1 is a schematic view
showi ng one exanpl e of an ink cartri dge of the present

i nvent iThe. irk-@ed2a isst acoodemnto a ﬁnrs@wmbmhmBntg)fath@msent
of the ink cartridge in FIG 1.

. invention contains the recording ink according to the present invention

i

and the recording rqedium according to the present invention.

The ink-media set according to a second embodiment of the
present invention contains recording inks, and a recording medium,
wherein each of the recording. inks contains Water, a ‘colorant and a
hum'—ectant and has a surface tensio\n of 20 mN/m to 35 mN/m at 25°C;
the recording medium comprises a support, and a coating layer on at
least one surface of its support; the transfer rate of the recording ink
onto the recording medium is 4 ml/m2 to 15 ml/m2 in 100 ms of contact
time and the transfer rate of the recording ink onto the recording
medium is 7 ml/m2 to 20 ml/m?2 in 400 ms of contact time measured by a
dynamic scanning absorptometer.

The ink-media set according to the first and second embodiments

of the present invention combines a recording media having a texture
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FIG 3 is an oblique perspective figure of an inkjet
recordi ng apparatus with a cover of ink cartridge

webargessppened. FIG 4 is a schematic vi ew expCEHIFROOE321313

the over all configuration of the inkjet recording

apparatus. FIG 5 is a sche t ended vi ew show n )
apmalarngpe that aaf | ﬁqk"}tetpaﬁb‘%%¥ pHeety R BHNE t?‘oﬁgrtam
FIG 6 is a schematic extended view shovm ng an exanpl e
diquid-absorbabilidpdaofwdlheaspresirkt witheatdestainFsarfage j tension,
an extended schematic cross-sectional view of a

SWRRhAEH ﬁlloﬂzahfghoﬁuélﬁtfi‘é’dmﬂﬁl@f)f an léﬂﬁgisewlﬂlﬁé&cﬂﬂed “clear

the present invention. is a schematic
ss sectio Vi e hovm
2 BF xRl anflg Ry A% ﬁ‘ge PYATRCE ?%t@eﬁﬁﬁéﬁgf printing
FI G 9A is .a schematic cross- egiﬁﬁ nal view \Qﬂ ..
osslity pitheatoblurh deathering e ¢ Ak S,ssré%w{ of 1mages, (i)
invention. FIG 9B is a schematic cross-secti onal view

showidegl fmnges vdth! ighenfoptival idejsied et dfidt highly uniform
present invention. FIG 9C is a schematic

Gl Sv@ﬁhbaﬂﬁé in@V SHAMKIgK poreisabe plate of the
I nk JetS head of ?hle%xg} esent mé\)entl on. FIG 1CAis a

schemati c- cross-sectional view showi ng a nozzle plate
of the inkjet head for conparison. FIG 10Bis a

of the. 1 nki dERFBRDESEIIBASGN s TH BRARANGS. ™ ©
schematic cross-sectional view show ng a nozzle .

FIG. 1 is a schematic view showing one example of an ink
cartridge of the present invention.

FIG. 2 is a schematic view including a case of the ink ;:artridge in
FIG. 1.

FIG. 3 is an oblique perspective figure of an inkjet recording
apparatus with a cover of ink cartridge charger opened. |

: FIG. 4 is a schematic view ex\plaining the over all configuration of

the inkjet recording apparatus.

FIG. 5 is a schematic extended view showing an example of an
inkjet head of the present invention.

FIG. 6 is a schematic extended view showing an example of an
inkjet head of the present invention.

FIG. 7 is an extended schematic cross-sectional view of a

substantial part of an example of an inkjet head of the present invention.

FIG. 8 is a schematic cross-sectional view showing an example of
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pl ate of the inkjet head for conparison. FIG 11 shows
a condition where ink-repellent filmis forned by

wa@oaviong4n silicone resin using a dispenser. Fr@/JP2866/321313

shows rel.ationship between an opening for coating at
the edge .of a needle of the present invention and

codROZHE Piath of dre inkpeizhead pf Bhepraserh 1R entiqnyy get  of

coating. FIG 12B shows relationship between an
openi ngFIGr 9%0at isngchémiahie echge-seftiangk véew| showsed a nozzle
i nkj et head needl e and coating width of a nozzle plate

Wliagd of Ehird1§EOREa@hf ERE D&kt ih{entien Shows coating
activity using a dispenser. FIG 14 shows a condition

wh i gy epel | | a £ sili resin h -
poen 1 of 1ok OFL ¥ s GRemrBl tsloiebrofiRh g fa o, a nozzle

nozzl e, FI G ,15 shows an exanple of an inkjet head of

tate pEthminkipt bpad of the peegend 1aveRtdeR- where a nozzl e

hol e has been formed by exciner |aser processing. FIG

16 shovBIGo80 juratschematicacrosssenionhbyéew pshoves® agnozzle
machi ne used to process a nozzle hole. FIG 17A shows

28 OPLR {fljePhe QB2 Re HPEJENRINPBRNGH. | N the process
of manufacturing a nozzle plate in the manufacturing

et Bl RO G L A RSP EP L  mose
E@Qoé%nlggghg%é%@f&%mgaﬁégﬁess of .coating fluorine

FIG. 10B is a schematic cross-sectional vieyv s(howing a nozzle
plate of the inkjet head for comparison.

FIG. 10C is a schematic cross-sectional view showihg a nozzle
plate of the inkjet head for comparison.

FIG. 11 shows a condition where ink-repellent film is formed By
coating a silicone resin using a (iispenser. W

" FIG. 12A shows relationship between an opening for coating at

the edge of a needle of the present invention and coating width of a
nozzle plate which is a target of coating.

FIG. 12B shows relationship between an opening for coating at
the edge of a generally used inkjet head needle and coating width of a
nozzle plate which is a target of coating.

FIG. 13 shows coating activity using a dispenser.

FIG. 14 shows a condition where an ink-repellent layer of silicone

resin has been formed to the desired depth of inner wall of a nozzle.
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FIG 17D shows process of leaving a filmin air after
a water repellent film has been vapor deposited. FIG

wdaZm7ehsws process of putting adhesive tape onPthaP2006/321313

film FIG 17F shows a processing of a nozzle hole.

FIG 18 schenatically shows an gpparatus used t .
manuf adfi¢r-e 18nshews edn newmp) 8?0@1?‘1 g‘“ﬁ‘bEtaE‘e?ak?gtthﬁ eBfesent
manufacturing nethod. FIG 19 is an exanple of ranking
sihventigndehosdngod daseimbereBasnokddcholer hgar bggmdoomed by
the I nvention (Recording Ink) The recording ink

 a5LHhel MedrPrbB&ssphgsent invention conprises at |east

water, a col'orant and a humectant, and also a wetting

agent, unf.act ant, and ofher optional in Lent .
requir .(%urlka OF&nsPD g%’fahctl%ne é}tm?%l ;% xglel?%eggg%g p}r?géssmg
35 M m preferably between 23 and 34 nW m Wen the
soachine ysadsiogprocesoa nergie klesnal | er, bl eed on the
recordi ng nmedi um of the present invention becones

cl ear diis.t D7A whosvscheasH nu tyriagtof noozzlee fpinaing wienibarhen the
ink and stabl e discharge of the ink nmay not be

gbhede mMRRItheins hfd2]d pRRbAR the BanWiidtuPing method of
I gher, 1nk does not sufficiently penetrate the

recor.di pg ngdi um which may | ead to occurrence of
(LG BRA%) engt hened drying time. Here, the surface
tensi on_can be neasured by use of, far exanple,

Aut omat ISt abewreprices pE fornamera Li0xytdin fHm ng%c@ the
Science Co., Ltd) with a platinumplate in the ,
tinfedead fly eesih fADC.

FIG. 17C shows process of coating fluorine water ‘repellent agent.

FIG. 17D shows process of leaving a film in ‘ai’r after a watér

repellent film has been vapor deposited.

FIG. 17E shows process of putting adhesive tape on the film.

FIG. 17F shows a processing of a nozzle hole. |

FIG. 18 schematically shows\ an apparatus used to manufacture

an inkjet head according to an inkjet head manufacturing method.

FIG. 19 is an example of ranking showing degrees of beading.

Best Mode for Carrying Out the Invention
(Recording Ink)

The recording ink according to the present invention comprises at
least water, a colorant and a humectant, and also a wetting agent, a

surfactant, and other optional ingredients as required.

22



10

15

20

In the present invention, the term "beading" refers to
a phenonenon in which ink droplets sprayed on a

wo ewondismy nmedi um cannot be absorbed w t hi n t hBCT/JP2006/321313

recordjng mediumand remain in the state of [iquid on

the surface of the recordlng medi um bef ore n

dr opl eturigee ensigreal theymkgiobtareenygQ aﬁfix@m@ﬁ/ﬁ% preferably
other ink sprayed |ater and as a result, color

eteeenl 23 iand 84 iW/ng.c oWdread the gim'lﬁaceetens)ioxpaisti(hlmwlm or
forma mass and causes uneven print density (see FIG

Js%iauéih biedd SR PAE QQ&br’d%n% e diREEHE t}gee?pés@ht RAhVEY 18615 beéomes

whi ch cont act t|rrE|sr atively shor e. 100 nms or
over rel ed Lo d; absor pt | o]
ﬁ,]u =0, S SRGFed difl },y gag H%z e é)lg#av&l{h nt%grlencei(n ngd stable
pr.i nt ed, depending on the absorption rate_ (transfer
rdaf:@)arsﬁ afdieoink may ARt beobggmed: o Whar)thepsiriagestension is
been sprayed to the recordi ng nmedi um before (C) ink
(3% nf{N)jmi ok )highes pinky ddes hmtesufficidalyl gpneéradt theadecngding
varies. The transfer rate of the recording ink onto a
REPR n&hi@ﬁhﬂﬁr‘ leR@Mo M cBriept 'o'f%eb aRd 18h Hé%%ﬂ drying
one surface of I'ts support, iIs /m2 to 15 in
00 nms of. contact tinme neasured by a dynam c scannlng
b‘§8rptomster nmore preferably 6 to 14 m/ n2. Wen
the transfer rate of the ink in 100 ns of contact time
i s excdbeneyhg syrface tensienaadvngessned by usernd farexample,
and when excessively large, the dianmeter of the
fadbdadniatic Saoirfaceserxdometdd 6CBVIPaA, Klyewianimteafde Science
level. In addition, the transfer rate of the recording

. icflk EEH)Othrz?ﬁPJt%ﬁ‘:ﬂ P Mh@%&hﬁgra?tu‘fr@%YQB%| ayer on

1east one surface of I1ts support, is to 20

rerZ|n ns,_of contact. ti measur e a )
L%?le present’ 1nvention, e term Q(il ” refers to a

phenomenon in which ink droplets sprayed on a recording medium
cannot be absorbed within the recording medium and remain ir‘1 the state
of liquid on the surface of the récording medium before n‘ext droplets are
spr%;yed, the droplets are mixed with other ink sprayed later and as a
result, color materials in the ink (colored pigment etc.) partially form a
mass and causes uneven print density (see FIG. 19). This phenomenon
is, in recent general printers of which contact time is relatively short, i.e.
100 ms or slower, related to ink absorption rate of recording medium.
For example, in case where image in green is printed, depending on the
absorption rate (transfer rate) of yellow (Y) ink (or cyan (C) ink) that has

been sprayed to the recording medium before (C) ink (or (Y) ink) is

sprayed thereon, the degree of beading varies.
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dynam ¢ scanni ng absorptoneter, nore preferably 8 to
19 M/ n2. When the transfer rate of the ink in 400 ns

w@boocomsart tinme is excessively snmall, the spupCr/iRRoes321313

tend to renain due to insufficient dryness, and when
excessi Iarge the,hl eed tends.to ner at e,

adt nglte rUREPDFala SERS Fisasaigs S8 ol & reropfling medivm,
The dynam c scannl ng absorptoneter (DSA, Japan TAPPI
Jwavingla smitingiByyelton a0Bast ppe seatap, oftiys support, is 4 ml/m? to
Shigenori) is a device that can correctly nmeasure the

arp wilmefinl 1001 6s FSQtheOBirh® BenSlinedSbprd dynnic TS@nning
dynam ¢ scanni ng absorptoneter can automatically

gﬁ%ég%fo#%gg dﬁ]?}o!t‘é %rgﬁﬁ'gf)g’[bé }9 Af‘hﬁ/ Qye. nqyﬁgﬂ %uﬁQngr%r rate

Frqui sorp 1on rat rom rans
CuUs. | caplllar maki ng a sanp into,.a
R0 Tt of PRsgEIS qwﬁae%% ¥piPah: fibgpeading
scan thereon in a spiral manner, perform ng

readsr Emgenefate, tmdrwhanrexk:esamésr lergepohe damater of the
sanpl e sheet whil e changi ng the scanni ng

SfeeSHRECIIIAGE hey deRneNletEah i8S intahled leveh | i quid
providing head for the sanple paper is connected to

capi |1 gty M TetfhleOQrzgﬁc i‘] CQ st I?éj%%i‘ém%' REk2Bflto a
t he p05|t|on of mehi’scu e capl ar

autoEtl cally read out by an optical se sor

S560% PgdPP§1“I%: JHHIE @ CaRhreg eauglb@ﬁt gRsl ene pwptage of its
D, K350 series, Kyowa Seiko Co., Ltd.) can be used to
regport it Wemliahsd 80 mbpe mMQQJmS ofic@rtaot tiomk mefsared by a
transfer rates in 1200 nms and 400 nms of contact tine

B i cOlRh AnNSE absPtb e ts ) th el HRfabINS tGERBIHILEH?. When

‘value of transtfer rate in contact tine which is in the

VIh%itrllliﬁgfeQ gf]t Chast 460 'Ws of contact time is excessively small

the spur traces tend to remain due to insufficient dryness, and when
excessively large, the bleed tends to generate, leading to poséible lower
image gloss after drying.

: The dynamic scanning absorptometer (DSA, Japan TAPPI
Journal Vol. 48, May 1994, pp. 88-92, by Kuga Shigenorij is a device that
can correctly measure the amount of liquid absorption in a very short
time. The dynamic scanning absorptometer can automatically measure
the liquid absorption rate by methods such as directly reading liquid
absorption rate from transfer of meniscus in capillary, making a sample
into a discotic shape and allowing a liquid absorption head scan thereon
in a spiral manner, or performing measurement for the required number

of spots on one sample sheet while changing the scanning speed
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-Colorant- As the colorant, it is preferable to use
any of pignent, dye, and coloring particle. As the

wa@edoaniasgz particl e, water-di spersing polymer peet/irdes/321313

whi ch includes at |east either of pignent or dye as

color material is preferably used, Here, "ingludes
ASCOFLIREL 6 7 ATeViRuEhS Sef ASFeTSr bR TRyl nglilﬁa}‘%lﬁ%“ the

where color material has been entrapped in the pol ymer
mamiplel aped dsl connedtedi &b Ivapilbeon vdher edeBont Keegistered
surface of polynmer particle. In this case, color

RAGhakk) Nwibddaddi #héhokittorofoft Rgemit@sLNin ithéeRhpilary is
need not be entrapped or adhered and as |long as the .

ef f.ect .of +Lh eseni_inventk QR i t g@-%%sﬂte' :
&0 tgﬁlartrla(iaél&i g?ﬁrré)él etbey dtgﬂé p(g%té% %eﬁlslé?ml g ?on. &n Iat ﬁgnamm
color. material is insolubhle or hardly soluble, i er., ,
SFANRNE phsorpbupete R pEBYBseries Kypwaataike %&Qﬁiﬁ@ can
used as the color material and dependi ng on the

her pesktdHarensute hhe trdsfen rateaofiip yeowvabéeor mkvat Ehe transfer
neans that the colorant does not solve nobre than 10

RAkEs 1RY 108SHst And02002kdsS oPYeots&t @fme0lfn Wt @btaihed from
addi tion, "solve" neans'that separation or settling of

ltiggeerl%gi %&(Ealﬂgofi/\g%ete Prg%%ﬁl{{r%ﬁcgaiu%y oF t?%ngﬂr:]{bstebﬁ{ tc\%lq%%ct time

0 ut’ron”cannot “be " co rmed
eyes. It is preferable that nmean particle size per
Wolighds ap tBBIVWﬁ%tYpﬁfrﬁtaici?I(@né%‘iﬁtéWi ng the col oring

material is 0.01 to 0.16 nm As the colorant, for
eCabphat- dye, pigment, and the |ike such as '

As the colorant, it is preferable to use any of p‘i;gment, dye, and
coloring particle.

As the coloring particle, water-dispersing polymer particle which
includes at least either of pigment or dye as color material is i)referably
used.

A Here, “includes color, matex:ial” means either or both of the
conditions where color material has been entrapped in the polymer
particle and color material has been adhered on the surface of polymer
particle. In this case, color material included in the ink of the present
invention need not be entrapped or adhered and as long as the effect of
the present invention is not damaged, the color material may be
dispersed in emulsion. @When the color material is insoluble or

hardly-soluble in water and can be adhered by the polymer, any material

can be used as the color material and depending on the purpose.
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wat er sol ubl e dye, oil soluble dye, and disperse dye
may be used. Fromthe viewoint of rich adhesive

w@emposdsy2 and ent rappi ng property, oil sol ubl erdysr2ami321313

di sperse dye are preferable but taking consideration

of lig reS|stance eferabl sed. It .
must bB&W@t edneplablg tor graaa& é&&@ @ morwzé%eﬁ geapsd gthat the
dye to solve nore than 2 g/L in organic solvent, for
eolmping doke mobhsobe ment thaw 0hpartshy uhass tarl0feparts by mass
effectively inpregnated in polynmer particle and it is

grrEopy fhesablia 4 dftiod0 “4dlve0tiins Matt S adiloh or settllng of
sol'ved. The water soluble dye is dye that is

ssiifie [ e y

Zlg C([;olorang i?'ﬁc' tg% ds%%%%ﬁ lg%é eSg ng‘ gl’rl]ee % glé er of the Water

excel | ent vvat er- resistance and Iight reS| stance is
(sobetiorganaet be ggrfizmed sgtbe¥esye i ncl ude, for

exanple, C. |. acid yellow 17, 23, 42, 44, 79,and 142

C. | . Tadsdprederable 8hafl 3nedd, peill&,leFs,leib,er quluﬁlk oﬂZ)olymer

52, 82 87, 89, 92, 97, 106, 111, 114, 115, 134, 186,

%ﬁag_tic?&)lntﬁﬁﬁn%&%e deloring nﬂ&ﬂegla@ |1é'9 A t28:1648m. 92, and

acid ack 1, 24, 26, and 94; C. | .
food ye| | nd: 4, 0
000, YA Bl oldt oS eshpm ng% ﬁ%@zl bt fp uch as
exanp I . direct yel l ow 1, 26, 33 4

ematewolqlzle dyezeil solpblesgiye, and disperse die maaY beggped. From
4, 9, 13, 17, 20, 28, 31, 39, 80, 81, 83, 89, 225, and
138; viewgoint difr rich a)d]amjee AfropB sty &’l’J,d andrefmﬁng Gproperty, oil
direct blue 1, 2, 6, 15, 22, 25, 71, 76, 79, 86, 87,

: %glulﬁg dy%6§ndjfﬁ er%g%()yea ‘PPersble! but $hkafd c&'lsﬁ&gratlon of

9, 22, 32, 38, , (1,774, 75, 77, 154, 168, and
j_@ tor\-%/rs]l%tg%gé %ig%fgk 18 prec%erablgfot{se?lxanpl e, C I . basic

It must be noted that it is preferable for each of the dye to solve
more than 2 g/L in organic solvent, for example, ketone solverllt, so that -
the dye can be effectively impreénated in polymer particie and it is more
preferable tha"c 20 to 600 g/L of the dye is solved.

The water soluble dye is dye that is classified as acid dye, direct
dye, basic' dye, reactive dye, and edible dye and one that has excellent
water-resistance and light resistance is used.

The acid dye and edible dye include, for example, C. I. acid yellow
17, 23, 42, 44, 79,and 142; C. I. acid red 1, 8, 13, 14, 18, 26, 27, 35, 37, 42,
52, 82, 87, 89, 92, 97, 106, 111, 114, 115, 134, 186, 249, 254, and 289; C. L.
acid blue 9, 29, 45, 92, and 249; C. I. acid black 1, 2, 7, 24, 26, and 94; C.

I. food yellow 3 and 4; C. I. food red 7, 9, and 14; C. 1. food black 1 and 2.
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14, 15, 19, 21, 23, 24, 25, 28, 29, 32, 36, 40, 41,
45, 49, 51, 53, 63, 64, 65, 67, 70, 73, 77, 87, and

w@1007846542 . basic red 2, 12, 13, 14, 15, 18, 20CT/BR006/321313

10

15

20

24, 27, 29, 35, 36, 38, 39, 46, 49, 51, 52, 54, 59

68, 69, 70, .73, 78, 82, 102, 104, 109 and 112;

basi ¢ bFhe direc dys ingludgs, for examples C.Js divert Y@§°W4]7 12, 24,

54, 62, 65, 66, 67, 69, 75, 77, 78, 89, 92, 93, 105,

126, 33,284, 5(2286,1]220, 1B29,1423§nd114m; G,4IZ,diaxm1t fe651, 4 9,| 13, 17,
basic black 2 and 8. The reactive dye includes, for

'ez@rrsm 31.G0, ls0, 93881 49, bhsckndazt; 71 ailmctlara@%wzé?zg 62,

. reactive yellow 1] 13, 14, 20, 21
digz, Cer. (glé‘éclgglue6g 32‘154%2 gg ‘716,07(5,67?Ct V%77§8 48, 163,
and 97, . reactive bl ue

31365 3599, 3md 292’ 63l dwectahlackslo, ﬂ?e 3& éﬁeﬁtl ﬁﬁy’7be74 75, 71,
properly selected dependi ng on the purpose from

i ho4,068, an@d Dient s and organi c pignments. The inorganic

pi gnent includes, for exanple, titanium oxide, iron

oxi de, PRE: phEd &ﬁﬁﬁ[‘&ié’s foRskpap Ry Id at %asﬁlwndwm 2,11, 13,

hydr oxi de, bariumyellow, cadm umred, chrore yell

RRERER L %%éga?éo%&b?wr%”@2”%5%?9%?05%2%% 64, 65

contact nethods, furnace nethods, thermal neth
7,65, o P Gh AT GoL HRASSS TR, Jgdf ddpt bbby 22, 23, 24,

i ncl udes, for exanple, azo pignent, polycyclic
p.?’gn}ﬁ)t% @Be 38189,2465,49i5; 62) 54,06 Yr8H69, 10f 78508, 82, 102, 104,
pi gnent, aniline black, and the like. Among them azo

PLGUTENNA 2154 OOL Yakee biuePl Gl1RN7, f 91128, 026) 3, quaabeu 54, 62,
te that the azo pignent i’'néludes,’ for exanpl e
65,66,67,69,75,77,78,89,92,93,105,117,120,122,124,129,137,141,
147, and 155; C. 1. basic black 2 and 8.

The reactive dye includes, for example, C. I. reactive bléck 3,4, 17,
11,12,and.17;C.I.readjveyeHo“r1,5,11,13,14,20,21,22,25,40,47,
51,55,65,and67;C.Llﬁacﬁyered},14L17,25,26,32,37,44,46,55,6Q
66, 74, 79, 96, and 97; C. I. reactive blue 1, 2, 7, 14, 15, 23, 32, 35, 38, 41,
63, 80, and 95.

The pigment may be properly selected depending on the purpose
from inorganic pigments and organic pigments.

The inorganic pigment includes, for example, titanium oxide, iron
oxide, calcium carbonate, barium sulfate, aluminum hydroxide, barium

yellow, cadmium red, chrome yellow, carbon black, and the like. Among

them, carbon black is preferable. The carbon black may be those
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azo | ake, insoluble azo pignent, condensed azo

pi gnent, chelate azo pignent, and the |like. The
w@edoyoyaski ¢ pi gment i ncl udes, for exanpl e, PCT/JP2006/321313

phthalocyanine pi gnent, perylene pigment, perynon

i A B o LSRR e Rl o

|30|ndoI|none pi gnment, qui nof uranone pignent and the
| dther cfm'eerdymlaihab'dlcelsincl udes; for exanple, basic dye
chel ate, acidic dye chelate, and the |ike. Col or of

the pi arent of@nibe pRE@eat | Yndades! edr depanileg #4b t pirment,
pur pose; for exanple, black or color plgnEnts can be -

TR EARRPE AR QLAY nlffco pigmen, anline
anpl e rbon bl ck su h as furnace blac
ﬁtrxla&, aaéé% & néFo figrent @n polwahwgment
bl ack 7), metals such as copper, iron (C 1| . P|gg§nt

birectnoké Jprefarabld. uNate that Gregams pigingnbnncluded, for example,
aniline black (C. I . Pignent black I ) and the I|ike.

e P&]Eb’refﬂsohi’dleCQi(Qrplgﬂ{éhUdﬁﬁndéﬁHe&/@hb Oﬁd\tgﬂéﬁt chelate azo
exanp e, C : Plgnent color 1 (fast yellow G, 3, 12

Ig%a 1%\?\; : ron OXI de é’ﬁy%%ﬁc :é'%e%ﬁ gt}ff(lgégsf’ fO% example,

yeIIow HR) , 95, 97, 98, 100 101, 104, :108, 109, 110
hajonyaning’ mgsneqfso Perdenss RIGMERe | PREYNOThe Pigment,

plgnent for magenta i ncl udes, for exanple, C.- I.
Ringimeaguimethel , pigmedt, 5qumhcr12]2>n(ebrp1gmeam dioxatline pigment,
scarlet), 23, 31, 38, 48:2 (permanent red 2B (Ba)),

-‘i%d?%c( peb[@ﬁ@ﬂﬁ r eghigiRdigs) ) pigiBert,( PelstBIRMHnomRd 2Figment,
quinofuranone pigment and -the like. The dye chelate 1nc1udes for
example, basic dye chelate, acidic dye chelate, and the like.

Color of the pigment may be properly selected depending on the
purpose; for example, black (;r color pigments can i)e used. The
pigrr;ents can be used alone or in com\binatjon.

The pigment for black includes, for example, carbon black such as
furnace black, lamp black, acetylene black, channel black (C. I. Pigment
black 7), metals such as copper, iron (C. I. Pigment black 11), titanium
oxide, organic pigment such as aniline black (C. I. Pigment black 1) and
the like.

The pigment for color includes, for yellow, for example, C. I

Pigment color 1 (fast yellow G), 3, 12 (disazo yellow AAA), 13, 14, 17, 23,

24, 34, 35, 37, 42 (yellow iron oxide), 53, 55, 74, 81, 83 (disazo yellow HR),
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48: 4 (permanent red 2B (Wh)), 49:1, 52:2, 53:1, 57:1
(brilliant carm ne 6B), 60:1, 63:1, 63:2, 64:1, 81

w@ ehvodasune 6G | ake), 83, 88, 92, 101 (reddi shrdr/orm)e/321313
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104, 105, 106, 108 (cadm umred), 112, 114, 122

(S5TBAM, SH SE5hs, 168 1885002080, 198 238408000 15

the |like. The pignent for cyan incl udes, for exanpl e,
Cand the Pikgnent blue 1, 2, 15 (copper phthal ocyani ne

blue R), 15:1, 15:2, 15:3 (phthal ocyani ne blue R),

15: 4, 1@h§pﬁaﬁ%3@|f&cﬁﬁa!@eﬂea Phe¢l@dES, fo @xampld, CSB, Pigthent red

and 63 and the like. In addi ti on, ‘additive color for

13,4 gzﬁe‘i&,aﬁ"i (B ﬂg%pg g@géarcfet 23 @!lgggnIISIZﬁg)e%Zmne‘nt red

fange
vi ol

19, 23, 37, C reen 7 and
vhB G k2 (pegmanensi @%333 ?‘é%hsm 48 &ﬁ@%e &Fﬁr‘?ﬁ (S1)),
in which at |east one kind of hydrophilic group can
st8Hl (pedinspemgered 2Bo(Mndsi48j1d681 % ra3ibt 57 HafbhiBmnteearmine
directly, or through other atom c group, conbined. As

agB¥sybit, d3qpen389nf64fpr8@|(sfml@aﬁhﬁaepsgrme)l 183 h&s, 92, 101
conventlona I nk econes unnecessary Pi gnent haV|ng

[ i.S_pref S { f alor} n
Fgabigey HRafy R s08° 0% 168 n(AaBREyT, REE dﬁrﬂ? 114, 122
gﬁments are m)st sgltabl e.lt is preferabl e that
pihmethgl gpinacsidongd| 1wk 146, tIH8, 186r1 %&slp%(} sty 177, 118, 179,
pigment is 0.01 to 0.16 mm.in ink. The anionitc
hy85,0190,1193, @08upnd 2dBudebthd hkeexanpl e, - COOM - SCBM
-PGBHM - POBM2, - SO2NH2, - S2NHCOR and the |ike (note

that The pigment for cyan includes, for example, C. I. Pigment blue 1,

2, 15 (copper phthalocyanine blue R), 15:1, 15:2, 15:3 (phtﬁalocyaniné
blue R), 15:4, 15:6 (phthalocyanine blue E), 16, 17:1, 56, 60, and 63 and
the like.

In addition, additive col;)r for red, green and bllie includes C. 1.
pigrr;ent red 177, 194, 224, C. L. pigrqent orange 43, C. 1. pigment violet 3,
19, 23, 37, C. 1. pigment green 7 and 36 and the like.

As the pigment, self-dispersing pigment in which at least one
kind of hydrophilic group can stably disperse without using dispersant
that has been directly, or through other atomic group, combined. As a
result, dispersant for dispersing pigment in the conventional ink becomes
unnecessary. Pigment having ionicity is preferred as the self-dispersing
pigment and anionically charged or cationically charged pigments are

most suitable.
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Min the equation represents hydrogen atom al kal i
metal, or organic amoni um and R represents al kyl,

w@b@npleswhi ch may i nclude a substituent, or napti/y#2006/321313

whi ch may include a substituent) Among them it is
preferable to yse one_ in whic nd - SOBM ar,e
conbi nzﬂ kﬁq&rﬁfe@b}er at@@tofne@a d}%ﬁe PR YHumee of the

hydrophilic group as alkali metal includes, for
eeHindisperding pigmentad 0i0lno kabiuminanl. t he |ike. As
the organi c amoni um for exanple, nmono or trimethanol

anmmoni qrRe FRi&nie! h &i‘diiHiMl: %’Uiﬁ?nhﬁ'ﬂhd@n%lo%xam le, COOM,
tri met hanol anmoni %J’m and t i ke. Methods for P

SBORMG B0.509, PO SONE SORFRIAR FARTE ke (aote hat

surface of color pignent, exanpl e, t hod .
Mrimpthe eaudition reprosers Mﬁm%ﬁn a5 8y ﬁkgﬁeﬁ?@tﬂsi%wganm
sodi um hypochlorite, a nethod using sul fonation, a
rmmhimoditm cends eRdirapgrasents salkyl,r gdenyd, wdricht eyt iinelude a
The cationic hydrophilic group includes, for exanple,

GUBLAERGILY of HEYNtHIWHIEH P ASiRIgd e aaﬂb@n@ﬁ@n@ndmong them,
guat er nary anmmoni um group shown below is nore

ef er The ca r I 4.0 gl
3 T BrrRieelorud” b8 b Syl REIOM G SO e thRBhed on
3.NR 3 _<r coc,2- N There is no I|mtat|on to the
b wyafase ofgalorigmemig cationic sel f-di spersing
carbon bl ack in which the hydrophi lic group has been.
conbi nM” amdheé hydedmhidicaarpupsshddatianeba melmkiseﬂ)r example,
dependi ng on the
lithium, natrium, kalium, and the like. As the orgamc ammonium, for
example, mono or trimethanol ammonium, mono or triethyl ammonium,
mono or trimethanol ammonium, and the like. Methods for obtaining
the anionically vcharged color pigment includes, as a method to introduce
-COONa on the surface of color pigment, for example, a method to
perform oxidization treatment of color pigment using sodium
hypochlorite, a method using sulfonation, a method to cause diazonium
salt reacted, and the like.

The cationic hydrophilic group includes, for example, quaternary
ammonium group as preferable one and quaternary ammonium group

shown below is more preferable. The cationic hydrophilic group

containing either of the two is preferable as color material.
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10

wo b@7oetshod t o conmbi ne N-et hyl pyri dyl

pur pose. For exanple, a nmethod to process carbon bl ack
by 3-am no- N-et hyl pyridinium brom de can be listed as

hydrophilic group may be conbi ned on the surface of
t he carbon black t hrough ot her 'group of atons. As the

mﬁq{ atons, for exanple, alkyl having 1 to 12
car bo atom henyl t hat may have substituent, and

nap t hat may substit'uent can be listed. As a

i f + I rophilic group conbi ned on the
suN_acg of catbon ?Pugh ot her group of atons,
-C2HACOOM (here M represen 3 alkali nmetal or

quat ernary ammoni un), -Pl1SGBM (here Ph represents

phefyl\apd M repr s alkali nmetal or quaternary
ni T%&H@nd the like can be listed. In .
t he sent inyenty t_pi t dispersing liquid using
A

pi gnent di spersant may b d. For the pignent

di gpergant drophlllc hi gh nol ecul ar conpound,

ved pJF)(/ﬁgB %uch as gum arabic, gumtragan, guar
Karaya gum Isocust bean gum ar abi nogal act on,
pectin and gueen's seed starch, sea weed pol yner such
as /f ci dt geenen, and agar, ani mal pol ynmer
sSuo e¢ g£in, Ng@ﬁe?& al bunen, and col | agen,

m croo ganl sm poI ymer such as xant hene gum and dextran
can be listed as natural material. As semisynthetic

ceIIquae Eol mer such as nethyl cellul ose,
( ——hN@ gt hyl cellul ose, hydroxypropyl
ceI Ose, and car boxynet Qyl cel | ul ose, stargh pol ymer
00
O OCOCHy —+N/ \>

There is no limitation to the method of manufacturing cationic

self-dispersing carbon black in which the hydrophilic group has been

combined and therefore any method can be selected depending on the
purpose. For example, a method to process carbon black by

3-amino-N-ethylpyridinium bromide can be listed as the method to

combine N-ethylpyridyl shown below.

e

The hydrophilic group may be combined on the surface of the

carbon black through other group of atoms. As the other group of atoms,
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such as sodi um carboxynet hyl starch and sodi um ester
phosphate starch, sea weed pol yner such as sodi um

w@b@rnatsez and propyl ene gl ycol ester al gi nate PENJI#e06/321313

listed. As synthetic material, vinyl polynmer such as

pol yvi nyl al cohol, pol yvinyl pycrolidone, and

pler yaxasgple } having @cﬁ?u ¢aeri>ae| 3tepy. Bhepylythat may have
nonbri dgi ng pol yaery | am de, polyacrylic acid or
adllmtitueet,aindsnhphthdrtbat mantave substtwntrecamcbabistdd.c As a
resin, and natural pol yner such as sol uble styrene

R eRiffc éﬁéxﬁgkﬁ%f Ry d$6p il Lroupi dhvhbidaANSH 8he RerfeeYdfl Garbon
resin, soluble vinyl 'naphthal ene nalein acid resin,

| yvinyl oyroki done, al kal.ji net. .
Bt el Qe ot of At mEny CelaSOREL (hprsy M represents
pol ymer conpound having salt of catiaonic fyunctiogn such
ki liamethhpy R SPmEsRREa). HIRD sV othesn R represents
t hereof, natural polynmer conpound such as shellac, or
tptedyilkandaMbeepreseats skahg métad orogpatermary ammonium),
conpound havi ng carboxyl group nmade by copol yneri zi ng

a@ml})mac!aﬁd tHRUACS ¥hh Pedfstéd. Or acrylic resin made
by polynerizing ester thereof; acrylic acid,

metacrylicacid, or styren and. ot h nonesr _havi n .
hydrop%/#nl i't egrpolifﬁeflé }é’svﬁélﬁoé]l’ | yl%%lgﬁérggslpg?glﬁg a%‘i‘“% usmg
preferabl e that mass_average nol ecul ar wei ght of the
diguieptalisperspat wanbe used and 50, 000, more preferably

bet ween 5,000 and 30, 000. Furthernore, it is,nore

pr ef er didre theatpigmient hdispessamy enaghydodmulicahigki gitlecular
is between 7,000 and 15,000. It is preferable that

RS ddid, X e2btdNSolphideitichRRE ghulbe sFhBRE rg%%ﬁttrééhﬂﬁor?éar gum,

m xture (pignent : dispersant) is 1006 to 1-

H{aerfaggagbllux, io%'u]s'g %eglg glurg, arabinogalacton, pectin, and queen’s seed

starch, sea weed polymer such as alginic acid, carrageenen, and agar,
animal polymer such as /gelatin, casein, albumen, and' collageﬁ,
microorganism polymer such as xanthene gum and dextran can be listed
as natural material. As semisynthetic material, cellulose polymer such
as methyl cellulose, ethyl céellulosé, hydroxyethyl cellulose,
hydroxypropyl cellulose, and carboxymethyl cellulose, starch polymer
such as sodium carboxymethyl starch and sodium ester phosphate starch,
sea weed polymer such as sodium alginate and propylene'glycol ester
alginate can be listed. As synthetic material, vinyl polymer such as
polyvinyl alcohol, polyvinyl pyrrolidone, and polyvinyl methyl ether,
acrylic polymer such as nonbridging polyacrylamide, polyacrylic acid or

alkali metal salt thereof, and soluble styrene acrylic resin, and natural
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It is preferable that the amount of the colorant is 6
to 15% by mass in the ink, nore preferably 8 to 12% by

wore®s/0408heENn t he anmount added is 6% by nass or BoEIF2606/321313

i mge density may be deteriorated due to |owered

t ting strength or feathering or blur, be )
YRSE o dughe 88 o SIS o8t xrpgegmlwc \ii%h Fenanealyble ' vinyl

added is 15% by mass or |arger, a nozzle of inkjet

regirttia ke ea peanizt tesimpyoloblo Miaflyplrmldlttlmldmey inmglein acid resin,

causing error in discharging ink, |lowered perneability

Py Hiayhi PyrbREAS,t Valkatneptdal Maaf defsiptNaghthallehdRidfonic

Irrage due fto I|mted spreading of a dot. - Humectant -
PSRt ,pgs%‘gl,q | Hi o RO H S8 LhE of cationic

I east one from poI corrpound | act am corrpoundl, urea
dBRpdan dsughdiss gua rniaa@ ARG ) dnyEo; jp the side chain
humect ant. The pol yol conpound includes, for exanple,
hbavgofanachrl, pélgamer edmpoahd suchl a4 Ishellah,ear/yhall@bﬂhahn be
aryl ether, am des, am nes, sulfur containing

qaﬁ!p@unﬁﬁmﬂg ﬂ%e&ﬁpsﬁ{rﬁ’&nédrﬁ o &L HatMez carhifRle®oup made

and the l'i ke, They may be used |ndependently or nore

(,9 %cmﬂ w%%lztﬂrhh%e Pﬁ%@’c ?g ad, g}(n'tat%?yrl%cog?)ﬁyl ene%}lg '}gelgeﬂl\%e by

di et hyl ene coI tr| et hy].ene (?l ycol ; pol ylgt hyl ene
Folxmerizgeg >e5 pih 1exh ab pgrEle acyd B%F%‘BX a¢igy or styrene, and
1, 3-but anedi ol , 1, 4-but hanedi oi , 3-met hyl -1 ,f3

itthen mi]mnlmerlhﬁvlpgdpaheﬂhﬂiq glfbuin pespacatlygireférable.
hexanedi ol ,

It .is preferable that mass average molecular weight of the
copolymer is between 3,000 and 50,000, more preferably between 5,000
and 30,000. Furthermore, 1t 1s more preferable that set the mass
average molecular weight is between 7,000 and 15,000. |

It is preferable that mase ratio of the pigment and the dispersant
in t}-1e mixture (pigment : dispersaat) is 1:0.06 to 1:3, more preferably
1:0.125 to 1:3.

It is preferable that the amount of the colorant is 6 to 15% by
mass in the ink, more preferably 8 to 12% by mass. When the amount
added is 6% by mass or smaller, image density may be deteriorated due
to lowered tinting strength or feathering or blur may be increased due to
lowered viscosity. When the amount added is 15% by mass or larger, a

nozzle of inkjet recording apparatus may become prone to drying,

causing error in discharging ink, lowered permeability due to high
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gl ycerol, 1,2,6-hexanetriol, 1,2,4-butanetriol,
1,2,3-butanetriol, petriol and the |like. The heavy

w@bmoheds4nl kyl et her may i nclude, for exanple, Bthyren#321313

gl ycol nonoet hyl et her, ethyl ene glycol nonobutyl

et her, dlethyleneglycol nononet hyl en
yispesity. ndewerad, | 1eage r denpitt Ililﬂé’fﬁ cléllla%ﬁoné‘b%tkﬂ Timited
et her, tetraethyleneglycol,nnnonEthyI et her, propyl ene
gtynmﬁngbﬁaehnyl ether, and the like. The heavy

al cohol arylether may include, for exanple,

ethyheagagkycol monophenyl ether, ethylene glycol
nonobenzi| ether, and the I|iKke. The nitrogen

het er ogycl ¢ _co ound I

N- net h %,’ hB}%erc fdhe© Nhl%/gér 0 h?ﬂy % gg‘?ron SngeleCted
2-pyrrolidone, 1, 3 di met hyl i m dazaql i di ngne,

depensiaea enabhanpuxnase| | KEor Frammieded Masti Are yflem polyol
for exanple, formam de, N—wethyl f or mam de,

dompdiindf hidctammacimipoumdd wiea | ¢doepodind amidlesamhﬁride is
i ncl ude, for exanple, nonoethanol am ne,

gy(ggpmgla%ml{éq,uﬁlbb@ﬂanol anmi ne, nonoet hyl ani ne,
I ethylanmne, triethylanmne and the I|ke The sul fur

cont ai gi n ounds xa

di met h@ih S AT O&‘ép%’gwrb‘fl}%ﬁ dtt%ﬁi i By, alpohel, beavy
i ke. The | actam_conmpound nay be at Ieast one of
abwbelinaikyiethest dwavyomlcahol éwé‘ﬁﬁll%‘» 2URges. oRIBAE, SYlfur
met hy- 2- pyrrol i done, N-hydroxyet hyl - 2- pyrroli done, and

eotapnniggedimpourids prbpgleamrmbndstermyhjakmatcalrbaisateo aad the
of conmpounds sel ect ed \

like. They may be used independently or more than two of them may be
simultaneously used. |

The heavy alcohol may include, for example, ethylene glycol,
diethylene glycol, triethylene glycol, polyethylene glycol, polypropylene
glycol, 1,3-propanediol, | 1,3-butanediol, i,4-buthanediol,
3'm;3thyl'1,3'butanediol, 1,3'propangdiol,,1,5 pentanediol, 1,6-hexanediol,
glycerol, 1,2,6-hexanetriol, 1,2,4-butanetriol, 1,2,3-butanetriol, petriol
and the like.

The heavy alcohol alkylether may include, for example,
ethyleneglycol monoethylether, ethyleneglycol monobutyl ether,
diethyleneglycol monomethyl ether, diethyleneglycol monoethyl ether,
diethylyneglycol monobutyl ether, tetraethyleneglycol monomethyl ether,

propylene glycol monoethyl ether, and the like.

The heavy alcohol arylether may include, for example, ethylene
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from for exanple, urea, thiourea, ethyleneurea, and
|, 3-di met hyl - 2-i m dazolidinone. It is preferable that

wo bm7amsunt of the urea conmpounds in the ink i BCDIJER006321313

50% by .nmass, nore preferably 1 to 20% by mass. The

sgcchari de may .i ncl ude or exanpl e, .nonaosaccharide, ..

cﬁqgggcmgv?%%gy& i ecbrePe Y%qqpm%heﬁ&?f?%&cﬁfgﬁ% bke.

and tetrasaccharide), polysaccharide, and derivatives

of t heskhe adtriogendestergenshg ¢oreBeundy|maysiacludmnfozeexample,

fructose, ribose, xylose, arabinose, galactose,

N h O] B bidess, |I‘€’c¢1§lﬂ$6xyeﬁ:h?r2§84rr61ﬁ@&ﬂi,OSE',pyaﬂﬂidone,

mal totrioseare preferable and nmaltitose, sorbitose, .

% 4ORRROE B Rar N nERL | 238 ISR RNV O 20
saccha nean's sugar 1n a broa

e poly rvde sense and

may be used to nmean substapce,incl udi i

a-cycl tplese @P?%s’é{c{‘#{%d fe e?‘?@é’q&m ifermapide, N-methyl
exi st in the natural world. The derivatives of the
darwharidd eNpNydinethytformaoridexangithe Ixkeduci ng sugar of

the saccharide (for exanple, sugar alcohol, which is

expr esspgk bymeAsat iy HaehidCHED) &k pld, ( WheidtRanolamine,

represents any of integers 2 to 5), oxidized sugar

. . al ' id_uronj ' t hg. .
iRt e, o) G- Gflnting . BicREh loaB, | icthylamine,
sug al cohol s preferable. The sugar al cohol my
itmﬂtafm]émma@%i@f- mal titol, sorbit, and the Iike.
O the above, glycerin, ethylene glycol, diethylene
gl ycol ,The isstlfiyd enstajnyed| compp eneayl mdide, for example,
di propyl ene gl ycol, tripropyl ene ’

. dimethyl sulfoxide, sulfolane, thiodiethanol and the like. |

The lactam compound-may be at least one of compourids selectea
from, for example, 2-pyrrolidone,: ~N-methy-2-pyrrolidone,
N-hydroxyethyl-2-pyrrolidone, and e-caprolactam.

The urea compounds may be at least one ofcomi)ounds selected
from, for | example, urea, thiourea, ethyleneurea, and
1,3-dimethyl-2-imidazolidinone. It is preferable that the amount of the
urea compounds in the ink is 0.5 to 50% by mass, more preferably 1 to
20% by mass.

The saccharide may include, for example, monosaccharide,
disaccharide, oligosaccharide (including trisaccharide and
tetrasaccharide), polysaccharide, and derivatives of these saccharides.
Among these, glucose, mannose, fructose, ribose, xylose, arabinose,

galactose, maltose, cellobiose, lactose, sucrose, trehalose, and maltotriose
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gl ycol, 1, 3-butanediol, 2,3-butanediol,
1, 4- but anedi ol , 3-nethyl -1, 3-butanediol,

wd 2@ psapanedi ol , 1, 5- pent anedi ol , tetraet hyl emer/JP2006/321313

gl ycol , 1, 6-hexandiol, 2-nethyl-2, 4-pentanediol,

pol yet hy e glycol 1,2, 4 bhutantri o
7rg; B ﬁiﬂ%@ﬂdomalﬁlmaed sgriptese; shusgriolagtppgnand maltose are

N-nmet hyl - 2-pyrrolidone, N-hydrozyethyl-2-pyrrolidone
aspepadydasbtabland gl ycerin, 3 nethyl -1, 3 butanedi ol
and 2-pyrrolidone are especially preferable because

super | qrh@fpt)gfs facthaf@s Ubhhs Ysupad iR 8VISRaldoSerfe @hHOMay be
in spraying due to evaporation of water contained can

X ref e t .
e RE e, shhol gl AN Sllopb AR Tadd The ke
noy e pre rably .20 to 30% by ss. Wient he anount
SBhich Wi §X’ts dndhgmatugalBoride ay become easy to
dry, causing error in discharging ink droplet. Wen
t he amilhet deontadivesd of stheoganthdxide i maysingludé, ifok example,
becones hi gh, exceedi ng appropriate viscosity range.

Melitibing 5984 of the 55&%&@1&1&' «Iar éﬁﬁﬁiple sgﬁgﬁ&l Al@HBRNwhich is

solvent such as pol yol conpound or gl ycol ether

ound s Us I
co%%%fﬁg o¥ e%ﬁgﬁn p@?ﬂe@pﬁgk—pncﬁ Qﬁg (Wﬁtgarée/%olfeprlese%ﬁs any
et her corrpoun ref erabl y _ used. &he cagio )
iABtagess % ¥ed eé@hﬁsam(f?rueg( e} él qrgAcyl, uronic acid,
sufficient perneablllty cannot be obtai ned, recording
reacli tihe fikse) g@midior agid, ahi acid akddies liket épnmwl them sugar
sufficiently on recordi ng medi um and each of pixels is

. d‘“a]?&o}iﬂl efy Ipyefiirhbleed, THRI Shzdrlédil Iaydeh@uder #bk Wkample,

maltitol, sorbit, and the like. -

Of the above, glycerin, ethylene glycol, diethylene glycol,
triethylene glycol, propylene glycol, dipropylene glycol, tri’propylene
glycol, 1,3-butanediol, | 2,3-butanediol, | ‘1,4-butanediol,
3-méthyl-1,3-butanediol, 1,3-propane:diol,_ 1,5-pentanediol, tetraethylene
glycol, 1,6-hexandiol, 2-methyl-2,4-pentanediol, polyethylene glycol,
1,2,4-butantriol, 1,2,6-hexanetriol, thiodiglycol, 2-pyrrolidone,
N-methyl-2-pyrrolidone, N-hydrozyethyl-2-pyrrolidone are preferable
and glycerin, 3-methyl-1,3-butanediol, and 2-pyrrolidone are especially
preferable because superior effect in solubility and prevention of error in
spraying due to evaporation of water contained can be expected.

It is preferable that the amount of the humectant contained in

the ink is 10 to 50% by mass, more preferably 20 to 30% by mass. When
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quality of letter or image density. As the polyol
conpound having 8 or nore carbon nunber, for exanple,

WQ2@vloydsB- hexanedi ol (solubility: 4.2% (250, PCT/JP2006/321313

2,2,4-trinmethyl-I, 3- pentanediol (solubility 2. 0%

( SO%H‘Hr thellkels prefer . The glyc et her

c‘g'ﬁ"p ynt sconspinesh it itap jspmak i RO S Pasemicrasy g dry
freely depending on the purpose. The conpound may

i casisirRerron in elisehprging esly draplebh oWheinkthe amoamt soptained is
as ethyl ene glycol nonoethyl ether, ethylene glyco

e GRUEN | viekdity of i€k hekemes qhﬁﬁobxm%@ta@moﬁlaw viscosity
dlethylene gl ycol nonoet hyl di et hyl ene glycol

w?%g utyI et her, tetraethyl ene glycol nononethyl
e r propylene gl ycol nonoet hyl et her, heavy al coho
‘X( eth such as et hyl ene gl ycol nonophenyl ether,
9 PEOI nonobenzil ether, and the like. The
anmount. of the wetting agent to be added is not
especi Ad ythei wetBdgaagentansdebler eeggnideselvenhesiich as polyol
dependi ng on the purpose. Still, it is preferable to

W RIP N col @ther Qoﬂigbﬁna Q%’l@éd%& e8pétihBy,"SitBer polyol

preferable to set |t to 5 to 10% by nmass.

AL I s BR B o i BEEBF ool PUFE! figound

anl on| c surfactant s noni oni c surfact ants, anphot eri c
dapraferabbysusedd f1 uorine -containing surfactants. The

ani oni ¢ surfactant includes, for exanple, acetate of

pol yoxWhhylbhae:aabklylnmhmr of timjpogyloﬂaenmenunslwlsfsmaﬂec than
| auryl acid

8, sufficient permeablhty cannot be obtained, recording: medium may get
dirty, and/or ink does not spread sufficiently on recording medium and
each of pixels is not clearly printed, which may lead to deterioration of
quality of letter or image density. ‘

As the polyol compound having 8 or more carbon number, for
example, 2-ethyl-1,3-hexanediol (solubility: 4.2% (25°0)),
2,2,4-trimethyl-1,3-pentanediol (solubility: 2.0% (25°C)) or the like is
preferable.

The glycol ether compound is not especially limited and can be
selected freely depending on the purpose. The compound may include,
for example, heavy alcohol alkyl ether such as ethylene glycol monoethyl
ether, ethylene glycol monobutyl ether, diethylene glycol monomethyl

ether, diethylene glycol monoethyl ether, diethylene glycol monobutyl

ether, tetraethylene glycol monomethyl ether, propylene glycol monoethyl
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chloride, polyoxyethylene al kyl ether sulfonate, and
the like. The nonionic surfactant includes, for

we@x@anphags2 acet yl ene gl ycol surfactant, pol yoxyerthyrens21313

aIkyI ether polyoxyethylene aIkyI phenyl ether
y e al k ester oxyet h e sorhita
Fetty My aleelenl ard gty RS eYREéEe ﬁ%ﬂré}tﬂa&ﬁ ether,

surfact ant includes, for example, 2,4,7,
teshylemet glytolomdeebernsiligtheti and the like.
3, 6-di net hyl - 4-octyne- 3, 6-di ol , 35d|rrethyl-l

hexyne-Bhdaghowditdof Re |vbé<ﬁing®@@€ﬁt e¢babe piddddcissnotiesSpecially
as Surfynol 104, 82, 465, 485, TG of Ar Products and

T A B .o

3?&%‘%&@?}& I 1r)1 eﬁl{}?d ’ﬁ%?)hﬁ%xtggﬁ%ﬁ)ngtgui(}% y Moass and is more
| auryl di hydroxyet hyl betaine and thelike. Mre

gpefirhbbatd g6t it 40bpl GO hetlOY bamassi de, miristyl

di net hyl am noxi de, stearyl di nethyl .am noxi de,
didwdrepayet-hyl |auryl am noxi de, porioxyethyl ene palm

oi | al kyl dinethyl am noxide, dinethyl

Ia: tgl (mmﬁﬁ#géstgﬁsur ci%ltpljoggﬂ facfetc%(ped%ge?glssgdon the

hefollovvlng genral las (l1.):to (V ..
5P, SYAIBHIAS | DeFEe) KHCHSEOAVibBife M4 R AR, anonionic
(I) where Rl represents al kyl, which has carbon nunber
afurfadtantis} ammphoteyicsuafadttants :mqb flemeinescentpinimgeyafactants.
from3 to 12, Mrepresents either one sel écted from

cal kali Tt ahnidhRé, sAvRiceantr inAadss)i W, cftdaiplenahyetate of

phosphoni uns, and al kanol am nes. ~
polyoxyethylene alkyl ether, dodecylbenzene sulfonate, lauryl acid

chloride, polyoxyethylene alkyl ether sulfonate, and the like.

The nonionic surfactant includes, for example, acetylene glycol
surfactant, polyoxyethylene ali:yl ether, polyoxyethyleﬁe alkyl phenyl
ether, polyoxyethylene alkyl ester, \polyoxyethylene sorbitan fatty acid
ester, and the like. |

The acetylene glycol surfactant includes, for example,
2,4,7,9-tetramethyl-5-desine-4,7-diol, 3,6-dimethyl-4-octyne-3,6-diol,
3,5-dimethyl-1-hexyne-3-diol and the like. Commercial products such as
Surfynol 104, 82, 465, 485, TG, of Air Products and Chemicals Inc.
(U.S.A)) and the like are also included in the acetylene glycol surfactant.

The amphoteric surfactant includes, for example, laurylamino

propionate, lauryldimethyl betaine, lauryldihydroxyethyl betaine and the
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General fornmula (11) MO3SCHCOO- R2 where R2 represents

al kyl , which has carbon nunber of 5 to 16 and nay
whe@noks4M represents either one sel ected fronpel/ke06/321313

nmetal ions, quaternary anmoni uns, quaternary

ggsph ‘Itrlfﬂ’rgi’eaﬁga Y,ggéggg%%Y% ﬁé}&?@gé?t?&ﬁgeee 1 inethyl

and whi ch represents, for exanple, alkyl having carbon
rambexidé, Bearyldimetintl amindxidechhydmkyethgblaasyhamiagxide,
integer from5 to 20. R4-(OCH2CH2) OH : GCeneral
f;ﬂ)’r[f\}il\%'@tlﬁy‘lghe\/\hﬁﬁﬁn R4of1epaBEsant dihyehyacanhfifokai@dl Cadimethyl

and ch represents, for exanple, alkyl having car bon

Ml T e 8 0 RO,

.. Gener for a (v where R6 repres
hydr oczﬁlﬂeﬁg r F‘% ép%aa%?r EHX b?‘%@e‘ﬁ’t%resgf%i g%)@ﬁﬁpg‘)wmg

al kyl having carbon nunber of 6 to 14 that may branch,
ageaekalafodmmlae (D dodNT) are prefemalileom 1 to 20,
respectively. CH3 3 CH3CHC H2CHCH3 General formula

(M) wrre- (@H{@HEOF},@HMO‘MI Nt epglesal fRMWat(® 40,
respectively, in
where R! represents alkyl, which has carbon number of 6 to 14

and may branch, h represents any integer fr(;m 3 to 12, M represents
either one selected from alkali metal ions, quaternary ammoniums,
quaternary phosphoniums, and alkanolamines.

CH,CO0O—R?2

l .- General formula (II)
MO_,SCHCOO—R? :

where R? represents alkyl, which has carbon number of 5 to 16

\ .
and may branch, M represents either one selected from alkali metal
ions, quaternary ammoniums, quaternary phosphoniums, and

alkanolamines.

R3 0 (CHZCHZO) kH General formula (IIT)

where R3 represents hydrocarbon radical and which represents,
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general formula (VI). The surfactant of the structure
formula (I) and (Il) are specifically shown in the

wo ooomeds4f ree acid. (1-1 CH3(CH 2) |12Q( CH 2CH2QrCH20601313
(1-2): CHS(CH2)120(CH2CH20)4CH2COO—| (1-3) :

3@%@@%&9&@&%3&%& %’Jf’rawéﬁ to w%fdw braneh, and

(CH2CH20O) 6CH2C00H CH ( . CH3 (CH2) 6CHO
(bmmz@tmmmeﬁ CH(CH3) 2 (| | 3)
CH2COOCHCH (CH3) 2 HO3S- CHCOOCHCH (CH3) 2 CH (CH3) 2 "
, CH CORCEtH CHLCHIAHOM , :(! IGeéheral formulal(IV)

HOBS- CHOOOCH 2CH2CH (CH3) 2As the fluochem cal

surf amv@?%e W%e?%?ée%scg e@wﬂ%céﬁﬁ)ﬂc ph b dig\%ﬂftﬁ?lrepresents

formul a
3CF2( CE2CF2) ral. for
(ey eesﬁé)fpéen% E}ege}ﬁga gt sr FogB 16 Tt thay, max rﬁnch and

represents an integer of 1 to 40 in the general
fiorepuesentapn ifitegdr from Hdo 20ont ai ni ng surfactant may
i ncl ude, for exanple, perfluoroal kyl-sulfonic acid
compound, perfl uoroald;lal3 car boxyl conpound,

— (OCHZCHZ) - (OCHCHZ) p_RG . General formula (V)

where RS6 represents hydrocarbon radical and which represents,
for example, alkyl having carbon number of 6 to 14 that may branch, and

L and p represent integers from 1 to 20, respectively.

OHy CHy  CH, GH,
CHscHCHZ?—CEC—(IfCHZCHCHs

(I) (|) | General formula (VD)
) (g

oty | | o,

9 /e \g

H H

where q and r represent integers from 0 to 40, respectively, in the
general formula (VI).
The surfactant of the structure formula (I) and (II) are

specifically shown in the form of free acid.
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per fl uoroal kyl ester phosphate conpound,
per fl uoroal kyl ethyl eneoxi de adduct, pol yoxyal kyl ene

weedwen4gsel ymer conpound having perfl uoroal kyl BtH#r2006/321313

group in the side-chain, and the like. Anong them as

pol yoxyal kyl ene ether nmer., conp havi ng

perflu SIQ];?{II* Gl pezO Ié?éHﬂ Q‘-ﬁg (gﬁg +chain has | ow
foam ng property and is safer because it has | ow

bi oacc Da(EHQGCH@ﬁﬁMGHkCHszMQHdh@ﬂHaI whi ch has
recently been viewed as a problem it is preferable

for usegs- BTr@}IB@HL)lﬂé@@IMHz@DHGHiEQCEQ' d conpound

i ncl udes, for exaple, perfluoroal sul foni c acid,

SS:; : ﬂg %ZI %(éc‘g?%@@ﬁ%cﬁ%@?ﬁw@ﬁ? n@bq%le-rhef or
per OSFL@HEZQ@EVPWBE%@ 000k,

perfluoroalkyl ester p osphate conmpound i ncl udes, for
exanpl e, perfluoroalkyC ter phosphate, salt of
erfluoroalk ester phosphat e, and the I|ke. The

Sglrgm)riggﬁ %héelgg)gup 2:0)25 snzi‘e Ch\{:/l: ﬂgl ncl udes

polyoxyalkylene eth r having perfl uoroal kyl
ether group in the @$ugﬂéﬂgen polyoxyalkylene et her

pol ymer having perfluoroal kgH_ et (®f, group in the
side-chain sulfate ester sajt3 E#r of pol yoxyal kyl ene

et her pol ynmer havi ngdi_i 6 H ther group in the
si -ﬁhﬁin, and the | 30f salt in the
ctiehd cal surfactdnt includes Li, Na K, NH4,

Nh3CH2CH2()—| W@HZ@W@H@JH(GH@HHZO—DB and the
|7

Iike.
CH, CH,
CH,

|
CH,COOCHCH, H, CH,Ct
H0,5— CHOOOGHCH,CH,CH,CH
CH,
CH (CH,),
|
(|)HZCOOCHCH (CH,),
HO,S— CHOOOCHH (CH),
CH (CH,),
CH,COOCH,CH,CH (CH,)
HO,S —CHCOOCH,CH,CH (CHs) ,

(11-2) :

(11-3) :

(11-4) :
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The fluochem cal surfactant may be synthesized as
needed. Commerci al ly avail abl e agent may al so be used.

wabm7oeswer ci al |y avail abl e surfactants i ncl udeCBaroa321313

S-111, S-112, S-113, S-121, S-131, S-132, S—141 S- 145
(all of which_are products_of Asahi G ass

Fl ul ar AAFGbe3upchamicak sugfactznt joue eixerq% t}l?o@llowmg
FC- 430, FC-431 Sall of which are products of Sum tono
33gnerhECAENGE (A) 43 Qrefotable, and F-474 (al | of which

are products of Dainippon Ink and Chem cal s

| ncor pE @I, G| CHECH, BEH,EH0EEN 10Gonb84 formula (4)
FS-300, and UR (all of V\/nl ch are products of Du Pont .
Co.), FE

FT- 400 %a‘i ™ & ngﬁws gﬁs ar e pr gg ? ]1@;(%?‘%5} r%Presents an

Li mted) PF- 151N (produ t of A SoI utions Inc )

 amgegarefi } k40 Apthe seneral fopmpla £8).300, FSN, FSN- 100,

and FSO (products of Du Pont) are especially
pr ef er dbhe’ floorinewontaiGimersunfgetadit emtay -indlveleot foer example,
i ngredients may be properly selected-as required. For

PTRIBoalks? sQIBAN Hdia Q:on%ﬂ?lﬁﬁp eRANBEIAky T exmRsPHeoBPound,
adj uster, preservative an fung|C|de corrosion

;@é;rgft%)téi?élkly?m % Slpij]% ﬁghat%l LoRY HSE lp%gﬁﬁgpoeallé%loéi‘k%ﬁgneoxide

izer, can

T A L SRR i
The resin enul sion may include dispersant such as
sathbacigaomp depénai sigecthaihe medesbet Yikelt iAmong them, as
preferable that the amount of resin particles included
aﬁol&@ﬁyalkylene ether polymer compound having perfluoroalkyl ether
group in the side-chain has low foaming property and is safer because ii:
has low bioaccumulation potential of fluochemical, which has recently
been viewed as a problem, it is preferable for use. |

The perfluoroalkyl sulfonic acid compound incluaes, for exaple,
perﬂuoroalkyl'sulfonic acid, perﬂuo;‘o\alkyl sulfonate, and the like.

The perfluoroalkyl carboxyl compound includes, for example,
perfluoroalkyl carboxylic acid, perfluoroalkyl carboxylate, and the like.

The perfluoroalkyl ester phosphate compound includes, for
example, perfluoroalkyl ester phosphate, salt of perfluoroalkyl ester
phosphate, and the like.

The polyoxyalkylene ether polymer compound having
perfluoroalkyl ether group in the side-chain includes polyoxyalkylene

ether polymer having perfluoroalkyl ether group in the side-chain,
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di spersed phase (anobunt of resin particle included in
resin emulsion) is 10 to 70% by mass in general.

wokrgowEn, it is preferable that particle sizepPof/Jrzes/321313

resin particle is 10 to 1000 nm and nore preferably 20
t aki ng consi derati.on of .the Eﬁﬁtethat it i

to_ 300 , S
ROLEPRAHEGETE S 1O egihaying parpgeoa therpgios In the

of the resin particle of the dispersed phase nay be
midgpehiin suilfageedsteepealdi raplorof mlxnnypglsselengoether polymer

exanpl e, acrylic resin, vinyl acetate resin, styrene

NRsiAg perflagtcRAMRy &hieR grotyy iR fhe shld-dehian andahieike.
vinyl chloride resin, acryl styrene resin, acryl ]

il i F AN . .
St Co%l{rﬁ%{é :i](flf bf Eﬁ% 111't58 fﬁﬁﬁh@ﬁuéfll %ﬁ%&%ragﬁ g?ggﬁgg Li, Na,

them acry cone resin 1s especlially

0 N bGP N Ly COE: R EE R g sma ho

used. The commercially avail able resin enul sion may
ilde. ude, for exanple, Mcro Gel E-1002 and E-5002
(styrene -acrylic resin enul sion, preduct of N ppon

Pai nt Gthe fidthbmiBON s@i’ﬂictéﬁ@lmﬁgcrb)é' isgntlesdifed as needed.

enmul si on, product of Dainippon Ink and Chemi cal s

I [ ated), . 4 (.styr -acrylic resin

eé] n%gﬁgﬁg%l%&%r%vc? l%%q%%%%F %Aa%p%lég Ib%k&%?d Chem cal s

I ncorporated), SAE- 1014 (styrene -acrylic resin

emul si o RepperaTRarcisd E@@{lﬁb%oﬁ'axfasmts darlids Sakopod- 111,
(acrylic resin enul sion, product of Saiden Chemical .
ISl Sy 3, Bri2iglS-AB1 23 182 SATL 51S(146r (plli f whisihriare products
emul si on, product of Rohm and Haas), Nanocryl SBCX

H A M GRHRFTJ. 2ThY), iFludddd FORS3T PE-95 EFBHIE, C-129, FC-135,
product of Toyo Ink Mg. Co.), No. 3070
FC-170C, FC-430, FC-431 (all of which are products of Sumitomo 3M),
MEGAFACE F-470, F1405, and F-474 (all of which are products of
Dainippon Ink and Chemicals Incorporated), Zonyl TBS, FSP, FSA,
FSN-100, FSO, FS-BOO, and Uﬁ (all of which are produ‘cts of Iju Pont
Co), FT-110, FT-250, FT-251, FT-400S, FT-150, FT-400SW (all of which
are products of NEOS Company Limited), PF-151N (product of OMNOVA
Solutions Inc.) and the like. Among them, Zonyl FS-300, FSN, FSN-100,
and FSO (products of Du Pont) are especially preferable for use.
- Other Ingredients -

The other ingredients may be properly selected as required. For
example, resin emulsion, aminopropanediol compound, pH adjuster,

preservative and fungicide, corrosion inhibitor, antioxidant, ultraviolet

absorber, oxygen absorber, light stabilizer, or the like can be included.
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(et hyl net hacryl ate copol yner resin enul sion, by
M kuni Color Ltd.), and the like. It is preferable

wo bav/osdse2 anount of resin particle of the resiPCT/JP2006/321313

emul sion in the ink is 0.1 to 50% by mass, nore
pr fer;ﬁ% Q.5 to 20% by mass, and is further nore
prefep §h¥°?6 10% by mass..Wien the added anount is
smal l er than 0.1% by nass, sufficient inprovenent of
cl oggi dg thedretinbdmuliiienhresgn mansicl¢s hre shsparsed in water as
obt ai ned and when the added anpbunt exceeds 50% by
B fBin uolus Fla e C ITERS fe dih 65R11A6H Ahap iabludet Jispérdai® such as
i nk. The am nopropanedi ol conpound iIs sol uble organic

' (l ' &gaediol derivative is
Eﬂ??ﬁ%ﬁggpg%@gggprgﬁgbg$ﬁégan1hopropanediol derivative
i ncl udes, for_ exanple, |-am no-2, 3-pr.opanedj ol /
| et hylf inPRefesa rt@ﬁéﬁgﬂi”d??“%t- b PAtHclff included as the
|, 3- propanedi ol , 2-am no-2-ethyl |, 3propanediol, and
tdigpdriske thasen(@madunti oferbsin paréicleamtloded be resineemadsion) is
freely depending on the purpose. Anong them
2R60 1TO%2 b imalh AT @iRali AlokSoveePacisaplefe ilsk evhall warticle
It is preferable that anmount of the am nopropanedi ol

' Lve d: . ¥ ecoydi ' LS 9
RSP BediR gl il RO1018 o Pt Mo rkihably 20 to 500

y nass,

(o)

mor e referably 0.1 t . Q% by mass. Wen too. .. .
e H B CoBRdiR HEp o8 ShR artot St SHBERH Ly kit earding
as high pH and increased viscosity of ink may occur.
Hppapakservati ve and fungicide may include, for

exanpl e,

The component of the resin particle of the dispersed phase may
be properly selected depending on the purpose. For example, acrylic
resin, vinyl acetate resin, styrene resin, butadiene resin,
styrene-butadiene resin, vinyl chloride resin, acryl styrene resin, acryl
silicone resin or the like can be selected and among them, acryl silicone
resin is especiélly preferable for use.

As the resin emulsion, appropriately synthesized one or
commercially available one may be used.

The commercially available resin emulsion may include, for
example, Micro Gel E-1002 and E-5002 (styrene-acrylic resin emulsion,
product of Nippon Paint Co., Ltd.), Bon Coat 4001 (acrylic resin emulsion,
product of Dainippon Ink and Chemicals Incorporated), Bon Coat 5454

(styrene-acrylic resin emulsion, product of Dainippon Ink and Chemicals

Incorporated), SAE-1014 (styrene-acrylic resin emulsion, product of
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| , 2-benzi sot hi azol i ne-3 one, sodi um dehydr oacet at e,
sodi um sorbate, 2-pyridinethiol-I|-sodium oxide, sodium

whenzoatsez sodi um pent achl orophenol, or the |iker/JPloes/321313

pH adj uster may be properly sel ected depending on the

as | on s.the ‘be adjusted to 7 or
%ﬁ@ﬁ%ﬁépmtwgugwfmphgﬁjéﬁﬁ,<a?raﬁléem|eg}u1§+ﬁmé)roduct of
such as di ethanol am ne and triethanol am ne,
Heddeni Gheufical Hatustryd,alPrameleAC-22candsAC-6hi @erylic resin
hydr oxi de, sodi um hydroxi de, and potassi um hydr oxi de,

Gh ARG, epRiduat kofl Rolmt ahd SHaAs)RSNans&H SBOXZ82d dad 3689
quat ernary ammoni um hydr oxi de, quaternary phosphoni um

[ i thi. a t '
RHEks Al ficqnd VLN ERIIOR bfoa RS ATRITLAERERN R, 196. s070
xanpl e, acidi¢ sulfate salt, thiosodi umsylfate,

A yhmqtﬁas@ﬁgwewoolmermsg%ﬁ%W}orh[ﬁ}bM 1Gqlpp Ltd.),
pentaerythritol tetranitrate, dicycl ohexyl
ammbtheuliketrite, or the like. The antioxidant may
i ncl ude, for exanple, phenol antioxidant (including

hi nder g¢ iphgw@br0¢ itB%k diat hmAHtNEf #8&in0PheAelk, of the resin
sul fur antioxidant, phosphorous antioxidant, or the

lbeilﬁxiﬁ;{sg{ng %1' E@% ?Igll)(( 31/82 gltllsgcr 58‘%“5y H??Yssi, Hfdrg%%fér%)l}? 6% 50% by
AR e T R
et hyl enebi s(4- net hyl -6-tert-butyl phenyl), ' ‘
2addednembyhéne sns(lleretharn 061% eyt niassy spffenight) improvement of
clogging and stable discharging of ink cannot be obtain\evd and when the
added amount exceeds 50% by mass, it may decrease pfeéervation
stability of the ink.

The aminopropanediol compound 1is soluble organic basic
compound and aminopropanedioi derivative is suitable, foi' example.

The ‘aminopropanediol derivative includes, for example,
1-amino-2,3-propanediol, 1-methylamino-2,3propanediol,
2-amino-2-methyl-1,3-propanediol, 2-amino-2-ethyl-1,3propanediol, and
the like but not limited to them and can be selected freely depending on
the purpose. Among them, 2-amino-2-ethyl-1,3propanediol is especially
preferable.

It is preferable that amount of the aminopropanediol derivative

in the recording ink is 0.01 to 10% by mass, more preferably 0.1 to 5.0%

by mass, and yet more preferably 0.1 to 2.0% by mass. When too much
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4,4" Dbutylidenebis(3-nethyl-6-tert-butyl phenol),
3,9-bis[l,l-dinmethyl-2-] b-(3-tert-butyl -

whyaroxp45- | net hyl phenyl ) propi oi i PCT/JP2006/321313

onxy]ethyI]2 4,8, 10- tetraoxaspiro[5 5] undecane,

2- neth | -4- 0 tert
@mw ehﬂ WepksRanqdial & i oy pypbloms guchay Sigh pH and
di -tert-butyl - 4- hydroxyben2|l)benzene
tie¢reaked viseobity of enld nfdy o&curdi -tert
but yl - 4' hydr oxyphenyl ) propi nate] meth ane, or the |ike.
The anMg afvekexidtant 4y FEividR, rilary exalides fCﬁhQ?B{)ﬂhlple
b- napht hyl am ne, crnaphthylan1ne

eré ggﬁﬁig%}?( azgﬁﬁ eny(ly 5 ne gﬂﬁ%n%eﬁl?)é?%ﬁ%e%?ez Rdivhh sorbate

I am ne

but yI. 6-di terg-butyl ghenol
Z W%ﬂ%h&fﬁ ]GSQ(ﬁP 2 put YK ’enoIS,OEHHPyI hyRBRRARi s ol Soditm

2,2' -net hyl enebi s(4-net hyl -6-tert-butyl phenol),
Apeﬁtadiﬂbgdphemmhbjrst(lm-lnlm.hyl -6 tert-butyl henol) ,
4, 4" t hi obi s(3-nethyl-6-tert-butyl phenol),

tetrakrlq{en?mydcﬁﬁer&( ay Ge pebperl selected depending on the
but yl di droxyphenyl)proplonate met hane,

Purpg§t y ISﬁgég%fﬂél Rl c P}H)reoc)i( ]ES&S{ {o ’?%E%&Jee”y' ) but ane

i"oxi dant may i nclude, for
exanpl

e. dilauryl 3,3 hi opr opi onat e, - .

di st earhper RHoad J?gx,sge}‘ g}pi\g D for examp e, amine such as diethanol
Iaurylstearylthloproplonate

dinriyei 20 [tBieBhandli amingi byditoxide Dﬁtaéhalylmetal element such as
b, b" -t hi odi propi onate, 2-nercaptobenzim dazol,

tithAauhY | Bydddxife, Orsddi@m! | k§droxide, and potaséium hydroxide,
carbonate of alkali metal such as ammonium hydroxide, quaternary
ammonium hydroxide, quaternary phosphonium hydroxide, lithium
carbonate, potassium carbonate, or the like.

The corrosion inhibitor may include, for example, acidic sulfate
salt, thiosodium sulfate, ammonium thiodiglycolate, diisopropyl
ammoniumnitrite, pentaerythritol tetranitrate, dicyclohexyl
ammoniumnitrite, or the like.

The antioxidant may include, for example, phenol antioxidant
(including hindered phenol antioxidant), amine antioxidant, sulfur
antioxidant, phosphorous antioxidant, or the like.

The phenol antioxidant may include, for example, butylated

hydroxyanisol, 2,6-di-tert-butyl-4-ethylphenol,

stearyl-B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate,
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The phosphorous anti oxi dant may include triphenyl
phosphite, octadecyl phosphite, trilauryl trithio

w@bmspkiste, trinonyl phenyl phosphite, or the |P&RBIP2INE321313

ul travi ol et absorber may include, for exanple,
benzophenone ul traviol et absorber, bensotriaso
u?@r'a%ﬁtgyﬁtn%%(érree?hylsﬁmr&%v&yﬁ)hﬂrw vi ol et absor ber,
cyanoacryl ate ultraviol et absorber, nickel conplex
ul,2-methj Emehis{drdtbyl-6 dert-betsilpkenylihe benzophenone
ultravi ol et absorber may include, for exanple,

24 AY By VdehiebiSBLAXMRARG- 6 4§ B henol),
2-'hydr oxy4- n- dodecyl oxybenzophenone, :

ﬁ%éhlgil)s( g{@%ﬁgﬁ%ﬁﬂsgg%g%-b&tﬁyﬁflgéydx%r-5-methylphenyl)propion
2,2',4,4'-tetrahydroxybenzogg one, or the like. The
pelasplethuld 214, 8,1 Ptatnaskaspiapbupiidesane; ncl ude, for

exanpl e,

21,1 8-t hy@ meyh -4 thydirexyc Syteptibnyy lphengbbutasy| |

2-(2' -hydroxy-5'-net hyl phenyl) bensotriasol, 2 (2

hy Ao ndbORyPEMDER%(3, 5 BB PE-buBA Y -hydroxybenzil)b ,

(2" hydr oxy?B' tert-butyl-5 -net %ﬁl ph’én’_\}?’?’- 5. chl or obens

ot riaso It heoldoke. :The, salicy | traviwl et.
el bne ples - doRt bR St Y B Ghinagelmeth
p-tert-butyl phenyl salicylate, p-octylphenyl
S%qu,@}”rtb?é,lk%r the like. The cyanoacrylate ultraviol et

absorber may include, for exanple, . A
The amine antioxidant may include, for example,

. phenyl-B-naphthylamine, ' a-haphthylamine,

N,N’-di-sec-butyl-p-phenylenediamine, phenothiazine,
N,N’-diphenyl-p-phenylenediamine, 2,6-di-tert-butyl-p-cresol,
2,6-di-tert-butylphenol, 2,4-dimethyl-6-tert-but$fl-phenol,
butylhydroxyanisol, 2,2"méthylenebis(4'methyl-6-te1"t'butylphenol),
4,4’-5utylidenébis(3-methyl-6-tert-butylhenol),
4,4'thiobis(3-methyl-6-tert-butylphenol),
tetrakis[methylene-3(3,5-di-tert-butyl-4-dihydroxyphenyl)propionatelmet

hane, 1,1,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane, or the

like.

The sulfur antioxidant may include, for example,
dilauryl3,3’-thiopropionate, distearylthiodipropionate,
laurylstearylthiopropionate, dimyristyl3,3’-thiopropionate,

distearylB,8’-thiodipropionate, 2-mercaptobenzimidazol, dilaurylsulfide,
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nmet hyl - 2- cyano- 3, 3" di phenyl acryl ate, net hyl -2 yano
3-net hyl -3-(p net hoxyphenyl)acryl at e,

wedoylodesey ano- S- net hyl - SCp- net hoxyphenyQacr yl aP@T/Je006/321313

the |ike. The nickel conplex ultraviolet absorber nmay

i nclude, for exanple, nickelbis(octyl phenyl)sulfide,
orthelikeyni s(4-tert octyl ferrate)-n-butyl ani ne

ni ckel (11),

2, 2" - t Hiobiphospherausoangiokistandt siay2 irclhye Haxyhensilnehosphite,
ni ckel (11),

Zoctadé 1?)%gf)ﬂftbefﬂitasiﬁyyhfiﬁﬁbqﬂﬁisbbi@t, BEReh§lFH¥y] phosphite,
ni ckel (11), or the l'ike. Ink of ink-media set of tﬁe.
thﬁ&ﬁﬁkénvention i's manuf actured by di spersing or

solving dat |east water, colorant, and hunmectant and,

dependi ng on the necessjty, wettin ent, syrfactant,
and deéﬂaﬁwﬁga&wlm@m 220 V}cﬁ'agfhgfgr @&rwﬂen Enaphencne
aqueous vehicle and thereafter, dependi ng on

ndteedoley, shdorbeng bembotriasoly wleaviclele dibspeegi orsalicylate
processi ng can be, for exanple, perfernmed by using a

sa@pchviblel - aRFBEC yaBbacidie tltdrhviolésd Abssibakehickel complex
ul trasonic disperser, and stirring and mi xi ng

pr e f d by use of a stirring
nlggﬁqgﬁgegg\y’%ﬁ%e?b(ﬁ%ﬁ %g‘:d W ngs, magnetic stirrer,

hi gh- speed. di sperser, aor the |like. The viscosity .of

the i nkTh%bB?@lg'Wé’@W ultrgygolet @ism 1y 3Beluden for example,
consi deration of inmage quality such as character ‘

dral dtoxymianoctezpbemzbpdvenosgul ar paper, the viscosity

of the ink is preferably 5 nPa s or nore, and nore

pz-a&af&@-x-xﬁda&@cylwn%egﬁgﬁonei- Wien-dihgdrdstRaképhenone,

exceeds 20 nPa s, it may becone difficult to ensure _
Si-g?rldlrtl))gyytl-lrﬂethoxybenzophenone, 2,2’,4,4-tetrahydroxybenzophenone,

or the like.

The bensotriasol ultraviolet absorber may include, for example,
2-(2’-hydroxy-5"-tert-octylphenyl)bensotriasol,
2-(2’-hydroxy-'5’-methylphenyl) bensotriasol,
2-(2-hydroxy-4’octoxyphenyl) bensotriasol,
2-(2-hydroxy-3'tert-butyl-5-methylphenyl)-5-chlorobensotriasol, or the
like.

The salicylate ultraviolet absorber may include, for example,
phenyl salicylate, p-tert-butylphenyl salicylate, p-octylphenyl salicynate,
or the like.

The cyanoacrylate ultraviolet absorber may include, for example,

methyl-2-cyano-3,3-diphenylacrylate,
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di scharging ink. The pH of the ink is preferably 7 to

10. Color of the ink is not especially limted and
waleendismy on t hepurpose, any col or can be sel BCT/a##2006/321313

For exanple, yellow, magenta, cyan, and bl ack can be

used. en an_ i nk_set which uses t or .npre of these
Htﬂtgykg\r@aag'e% n‘tfﬁhb’i’ §E)(P&Pe£\?ﬂxtyipi’€6‘\§’@?§@dﬂ;ﬁag e can be
formed, and when an ink set using all of these colors
bstylsZdyamerBt methydr 3(prmg thaxymp heayDacrddte, (oRaberlikeag

Medi um) The recordi ng nedi um according to the present

I NVentTIN nickEP comPled ubtirAPiddt MWbdrBef ﬁﬁdg' 1h &y efor @Rample,
at | east one surface of its support, and other '

tj r uired. In the recording nedi um
?Fculegﬁ%&oé#@%gg?gﬁ?%tf&f he transfer rate of pure water
onto. the recording, nmedi um neasured by a dynamic )
g@a’ﬁh}%s(a%ﬁ'ﬁ?fé’g%l’@te' W ReFRRmERe cont act time i spickeldD,
preferablé 2 mM/n2 to 26 mM/n2, nore preferably 4
212 wRicbas @atent-betylfearated i d thyboreylameher abl y 8 ml /migkel(1D),
to 25 m/n2. When transfer rate of the ink or pure

P3P €hidbis (1AReE o0&y 1 feePd tabiridthABolasnireOnisRBI(IT), Hetkt Ike.
beconmes prone to occur and when the transfer rate is

too |l a c odial r of i I '
boconol 2k af PhE B G drifig Hiksdht flverRfRl ) Bictured by
the transfer rate of the pure water to the rmding

thsprersinge 05 uPRYINY & dgarinieatebaskpliongnhndsaptoeedant and,
400 nms of contact tinme is 3 mM/n2 to 29 m/n2, and
?nhlfmnlflgdmm the matessity, metengrageatabhsfattant] And depe2gling on
more ﬁecessity, other components in aqueous vehicle and thereafter,
depending on necessity, stirring and mixing them. The dispersion
processing can be, for example, performed by using a sand mill,
homogenizer, ball mill, paint shaker, or ultrasonic disperser, and stirring
and mixing processing can be pérformed by use of a st\irring machine
having commc;nly'used wings, magngtic stirrer, high-speed disperser, or
the like.

The viscosity of the ink is preferably 2 mPa*s or more at 25°C.
In consideration of image quality such as character quality when
recorded on regular paper, the viscosity of the ink is preferably 5 mPa-+s
or more, and more preferably 8 mPa*s to 20 mPa+s. When the viscosity
exceeds 20 mPa-‘s, it may become difficult to ensure stability in

discharging ink. The pH of the ink is preferably 7 to 10.

Color of the ink is not especially limited and depending on the
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When the transfer rate in 400 ns of contact tine is
too small, due to insufficient drying, spur mark

whewenes4prone to occur and when the transfer PEL/#P2066/321313

to | arge, bleed becones prone to occur, |eading

t odecreased gl oss in the i after drying. The

RHRAE %%saﬁ%lpﬁgaa&eoﬁ et gﬁ’omﬁm %agﬂq*zmagenta’ cyan,
Journal Vol. 48, May 1994, pp. 88-92, by Kuga
shidyblackican ke usetbvi Bhhemhan inkgetcwhidr ubgs taonmeoneef these
amount of liquid absorption in a very short tinme. The

dIagiis Usedtoi redor) SRURI-QORIrEd iGRAIFe danOb@ fdre@éd,Yand when an
neasure the |iquid absorption rate by nethods such as.

Jpkgh Lt Al PnLLOM G RGURY, 00 HRASALIRTAT BIX e

neni sc ar§,
[ scotj.c ape and allowng a |iquid absorption head
g@@ﬁ“?ﬁ@%i@W%Wﬁla spiral manner, or performng
nmeasurenent for the required nunber of spots on one

sanpl e Bireetecahding ahadigimg acterdinanté nthe ppeesent invention
according to a previously set pattern. Aliquid

RoMMIidahaffhdreradd e EtAE 1pdeoni & tRbasicedutface of its
capillary via a Teflon (registered tradenark) pipe and

th it [ i iJdlary is
aslﬁlggﬁgﬁiaélgo&y%?é)gg&%}%?fﬁergﬁ%g%fl?@% ‘sensor.

Speci fically, a dynam ¢. scanni ng absorptoneter (Type

D, K35dndide; Téé‘r?r‘%}?&&ae%éﬁfkolteé pre %ragge that f@’@ H@@apelrofate of
measure the transfer rate of pure water or ink. The

tnae st aterratostherretanling madivio neasweddgna atymariescanning
can be obtained frominterpolation of the nmeasured

\ilspEp toim dte A 1O0M P FedritabiofhRCls JrefErablly Shni/tma 1o 241e11/m?,
vicinity of- each contact tinme. - Support -

more preferably 4 ml/m2 to 26 ml/m2, and still more preferably 8 ml/m? to
25 ml/m2.

When transfer rate of the ink or pure water in 100ms of contact
time is too small, beading becomes prone to occur and Wh‘en the transfer
rate 1is too larée, diameter of ink dot gfter rgcording may become smaller
than desired one.

It is preferable that the transfer rate of the pure water to the
recording medium measured by a dynamic scanning absorptometer in
400 ms of contact time is 3 ml/m2to 29 ml/m2, and that transfer rate is
more preferably 10 ml/m?2 to 28 ml/m2.

When the transfer rate in 400 ms of contact time is too small, due

to insufficient drying, spur mark becomes prone to occur and when the

transfer rate is to large, bleed becomes prone to occur, leading to
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Exanpl es of the support include papers based on wood
fibers, sheet-like materials such as nonwoven fabrics

whamed4adm wood fibers or synthetic fibers, or peEIP262321313

The paper may be properly sel ected dependi ng on the

pur pose; forexanple, wooden pulp and recycled pul p can
fecrgasef] elessindbRaatnas afterdrBBdwood bl eached Kraft

pul p (LBKP), softwood bl eached Kraft pul p (NBKP),

NBSP, 'IIIBSP,dy@meM%cannihg habsdrptomaterbe(DS4d. Jél'prmrﬂWPPI
material of the recycled pulp includes high-quality

Jbhireal PRRCAS, gt POPERRY. 88-99) B} Kughl amgeﬁbaa% ﬁqiéwaﬁthat
paper card, medi um qual [ ty V\,hl te paper, ovv- qual ity

r| nt white e white
(éaq cBalgeé:?Er % ASYURS sﬁgl awug 15 n}{)so%B [5)8 in'a very short
| ow-quality printed white paper nevvspaper magazi ne,
time-t hehe rir(eanwmsehnmrrg RbsarpomAtamean pytopaticallyimeasure
St andard of Recycl ed Paper rel eased by the Paper
e Yigjuid gabRoeptibhorateeby enetldplscshele alsl dirently- raatieg liquid
conputer printout paper, printer sheet such as

marrir%anﬂt@ﬂempa%rsfm @RS PRPES ﬂlhﬁ%)ﬁﬁhﬁfh%’ﬂ%ﬁnple
ronroffrce such as PPC, coated papers such as ar

ﬁggt B%ﬁ(}g 1c Sgl aperq gh %2%% ﬁ@xﬁi %lg g]ﬁgalg aaq F%/an thereon

paper, hlgh qual ity col or paper, notebook letter
Pafdpiral gaapnen ger Derherning measnrgmenh &, thearagquired number
newspaper, |low quality paper, gift wapping paper,
of rsplots papesne Wimela cdHeepapdiile @hdngind e tseanante speed
recycl ed paper of board such as chem cal pul p paper

é&%rﬁiﬂ@ta/'aebiie‘%h@rycwt ?éﬁbﬁg. PAPEGuid PESEAITEY he8d for the
used alone.or in cofbin . »
sample paper is connected to capillary via a Teflon (registered
trademark) pipe and the position of meniscus in the capillary is
automatically read out by an optical sensor. Specifically, a dynamic
scanning absorptometer (Type D, K350 series, Kyowa Seik‘o Co., Litd.) can
be used to measure the transfer rate of pure water or ink. The transfer
rates in 100 ms and 400 ms of contact time can be obtained from
interpolation of the measured value of transfer rate in contact time
which is in the vicinity of each contact time.
- Support -

Examples of the support include papers based on wood fibers,
sheet-like materials such as nonwoven fabrics based on wood fibers or

synthetic fibers, or the like.

The paper may be properly selected depending on the purpose; for
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The recycled pulp is typically produced through the
follow ng four processes. (1) Used paper is processed

whyood/omaehi ne and chemicals into fibril form andr/irekos/321313

used for printing is separated fromthe fiber. (2)

Contam nated materials (such_as _plastics) and dusts
gxamplarpyeedsn puprakh reeyded P Gany be Hesed; kels thy wooden
Ink used for printing that was separated fromthe

pulmr himdwem biesdreidairaft pudp (&BKRY doftwoat dleached Kraft
met hod or cl eansing nmethod. (4) Bleaching of the fiber

Fiahp@wﬁmp‘;?wm,qgssm aat *I‘M![l{ta‘h&ﬂi@m@ cHhijecgess of

bers. Wien the recycled pul'p is mxed with other
pul p, it is preferred.that the pmxture,rate of the. .
recycl ng‘e g W};mlaﬁeﬁ‘@fbo 5 #h? 5o ﬁidg}”ﬁ Pe%#l‘gecsu}ﬂ%hn%u%mye?vmte
recordi ng. .Conventional fillers such as white pignments
BRBe;t i(Whited Faneranwith ephig {ine} ecreasp-cofredyppaper, card,
Exanpl es of the white pignment include white inorganic
pleglieni-quakigh vekitei ghperx; alosww-gqombisy bwhitbe papegvprinted white
cal ci um car bonate, kaolin, clay, talc, calcium

ﬁabé@trselntb@éﬂéfmﬁké atepapéd %@&ﬁhﬁhﬁéhﬁf?rﬁit@& Whitd®aper,

zinc sulfide, zinc carbonate, calciums at e,
i atomaceous earth, cal ci

| um num sil.icafe cium .
B el “prin e e P REG Sy mSBifiplin and the like
al um num hydr oxi de, alumi na, |ithopone, zeolite,
gl sagmlistebomatthe halgrmésRuality dptaadard: of fReickerhi Raper
pi gnents such as styrene plastic pignent, acrylic ’
pdlaaséd by gokat Papel y Rcbytlome, Promotioap Ldeter.ur e8pecifically,
resin, and nelam ne resin. These nay be used al one
non-coated computer printout paper, printer sheet such as
thermosensitive paper and impact paper; recycled paper from office such
as PPC, coated papers such as art paper, coated paper, light weight
coated paper, and matt paper; non-coated paper such as high-quality
paper, high-quality color paper, notebook, letter paper, fancy paper,
medium'qualify paper, paper for newspaper, low-quality paper, gift
wrapping paper, simili paper, white roll paper, and milk carton and
recycled paper of board such as chemical pulp paper and high-yield pulp
containing paper. These may be used alone or in combination.

The recycled pulp is typically produced through the following four
processes.
(1) Used paper is processed by a machine and chemicals into fibril

form and ink used for printing is separated from the fiber.

(2) Contaminated materials (such as plastics) and dusts are removed
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or in conbination. Sizing agent used in making the
support includes neutral rosin sizing agent used for

woemrnads4paper maki ng, al kenyl succi ni ¢ anhydr i PeT/§P2866321313

al kyl ketene dinmer (AKD), and petroleumresin sizing

ent. Anong.them neutr rosi:n sizing agent or
3%@:%94%%8&1%@%9@@9% ggei s especially preferable.
The above nentioned al kyl ketene dinmer has
asi (i nkcused §izprigtiofy teat wad seperatedr fronhthe fibentby use of
used is small. However, it tends to |lower the friction

Geefdctah it redhovd®Eby Aot AG6n Phethed Vrdiléen A8 Shethod.
(recording nediun) and therefore is not preferable

L SRy AL o R b

| ayer inclydes a pignment and a bi nder, and optional
iv%‘tt%‘&?%rﬂf €h as a surfactant as required. The

pi gment may be an inorganic pignent or a conbination

of an iWbendhecepydrdmulane mmxest gath otémypely, it is preferred
Exanpl es of the inorganic pignent includes kaolin,

ttRh€ thei Giktuea! Gt D Bt ded FRAY VisCA%I tiMlower to prevent
carbonate, calciumsulfite, anorphous silica, calcium

%ﬁk%g%%%%ggﬁié ! carbonate, titanium di oxide,

al’u ydroxi .cal ci um hydr oxi de, magnesi um
hydroxicsle, zi nc E}hcl oxi de, and 1ghl orite. Anong t]_E_esg,
kaol i n Gesivespeaab isrﬁr%%%rr a6 hyaPigmants axecufiligrd for an
which allows to make the texture close to that of .
ahfexanl gillert fongheesiupporthe Exaoinlas iof dhedebitdepigmentt swlude
kaol in, calcinated kaolin, and
white inorganic pigments such aslight calcium carbonate, heavy calcium
carbonate, kaolin, clay, tale, calcium sulfate, barium sulfaté, titanium
dioxide, zinc oxide, zinc sulfide, zinc carbonate, calcium sulfate,
aluminum silicate, diatomaceous earth, calcium silicate, magnesium
silicate, synthetic silica, aluminum hydroxide, alumina, lithopone, zeolite,
magnesium carbonate, magnesium hydroxide; and organic pigments such
as styrene plastic pigment, acrylic plastic pigment, polyethylene,
microcapsule, urea resin, and melamine resin. These may be used alone
or in combination.

Sizing agent used in making the support includes neutral rosin
sizing agent used for neutral papermaking, alkenyl succinic anhydride
(ASA), alkyl ketene dimer (AKD), and petroleum resin sizing agent.

Among them, neutral rosin sizing agent or alkenyl succinic anhydride 1s

especially preferable. The above mentioned alkyl ketene dimer has a
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engi neered kaolin nmade by surface reform ng and the
i ke. Taking consideration of the expression of

wheirhianre, it is preferable that nore than 5P0%/B2006/321313

mass of the whole kaolin is occupied by kaolin of

\NhIC 80% by. mass_or nore article dianeter
E‘Fﬁb‘t& i BAngs affacti and ﬁﬁ%ﬁ%r%. thootaouRE| Pesd ¢ igepmall

2 mm The anount of the kaolin added is preferably 50
plmteyeby itretender tardowebathed fotidf0 cpaefficenby ofrdde efirface of
all pigments in the coating | ayer.Wen the added

myaing $ap &S GrebHing Gn OdiinS) Rd ¥BEFefobd®s Rbi biréféf‘&lﬁe from
be 1 nsufficient. The upper. I|mt of the added :

s Vi At oBSsRprebllatEn i RRic BREURIRR Y ppHbrhidd.

nass fro
coatl ng suictability, in particular the fI uidity of
k&entiRedaNar hi gh shearing force. The organic pi gment
i ncl udes wat er-sol ubl e di spersion such as styrene-
acryl i Theapatingelayparhcledes aspigment butlaalbénder, and optional
copol yner particle, polystyrene particle, and

H&éﬂé&le@%é%ﬁ@h%ra{ é&fﬁctaﬁ%s@feqﬁﬂe@ of these organic
pignents may be mxed. It is preferable that the added

AToUnt gl BB 930 Pl OMEkah®. kRl bRk BB an

coating | ayer Because the aorganic pignent is
mganmlw%@r%g@mgawmﬁmﬁe and its specific
density is relatively smaller than inorganic pignent,

it is Eaasiglee dfothebiningandatpegmeay encivdeshkaslinh italc, Light
and brilliant and has good surface coating property.

U B0, MO it i I Snorhons
silica, calcium sulfate, magnesium carbonate, titanium dioxide,
aluminum hydroxide, calcium hydroxide, magﬁesium hydroxide, zinc
hydroxide, and chlorite. Among these, kaolin is especially preferable
due to its excellent which allows to make the texture close to that of
offset printiné media.

The kaolin includes delaminated kaolin, calcinated kaolin, and
engineered kaolin made by surface reforming and the like. Taking
consideration of the expression of brilliance, it is preferable that more
than 50% by mass of the whole kaolin is occupied by kaolin of which 80%
by mass or more of particle diameter distribution is particle having
diameter smaller than 2 pm.

The amount of the kaolin added is preferably 50 parts by mass or

more based on 100 parts by mass of all pigments in the coating layer.
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anount exceeds 20 parts by nmass, fluidity of the
coating Liquid is deteriorated, which | eads to | owered

w@Eoaving4pperation and i s therefore not economPCEIP200dB21313

organi ¢ pi gnment has various shapes, e.g., dense type,

hol | ow type, .and doughnut pe.: Taki ng consi derat.ion
oVhepdhgadded amannkismless ﬁ%% ogratss %Brmﬁﬁ’éﬂeé{rﬂ ance may

surface coating property, and fluidity of coating
IHegmisdffidient.s Phetgpablenitivdithe redaedeamgenp iy hothecessary to
sizeis 0.2 nmmto 3.0 mmand it is nore preferable to

e Pb@frekmy} YR AYidie thandoo phirts B iAofrofDVRwpdint of
is preferable to use water-based resins as the binder.

As_I.he water-based resins;.eihher - 30 . IR

SPaliage FRURLUIAS T oPPtNI® ° RLS TUAHBLE LSRR high

Exanpl es_of .t he wat er-sol ubl e resi ns include pol yvinyl
af®ig, forgsdi i ed pol yvi nyl al cohols such as anionic

" nodi fied pol yvinyl al cohol, cationic nodified

pol yvi MHe atgahiol pigntkracatchidersidteedohdily Wispérsion such as
al cohol ; pol yuret hane; pol yvinyl pyrrolidone,

GOPRINeEIry Bt cBﬁb%éW*n%él@' éﬁ@@ﬁe%ﬁh‘ﬂa&ie%' copeBiAbe particle,
copol ymer “of pol yvi nyl pyrrol i done and

%Eﬁtgﬁ{?e;ngggﬁ%feyylﬁq@ﬁ»ggv{e}f%ﬁe%gnégﬁggx”E‘i‘w%f or more of these

di met hyl am noet hyl netacryl ate, copol yner of
easEyRiciEments maphe ixgdnet hacryl ani depr opyl

tri met hyl ammoni um chl ori de; cel | ul ose such as

car box¥trid pydferaile that éhe hddedapsdiunt] ofcdlel argass; pigment is 2
hydr oxypropyl cellul ose; nodification of cellul ose

59D partstby MALELHa bR WT Pukt<CBY Ith s 6f aW?fg'i‘l@éﬂt% in the
resin such ‘as pol yester, polyacrylic acid (ester),
%garr{ignl%yrexe'?i Because the organic pigment is excellent in expressing
brilliance and its specific density is relatively smaller than inorganic
pigment, it is possible to obtain coated layer which is thick and brilliant
and has good surface coating préperty. When the added\amount is less
thanAZ parts by mass, such effects cannot be obtained and when the
amount exceeds 20 parts by mass, fluidity of the coating liquid 1is
deteriorated, which leads to lowered coating operation and is therefore
not economical.

The organic pigment has various shapes, e.g., dense type, hollow
type, and doughnut type. Taking consideration of the balance between
expression of brilliance, surface coating property, and fluidity of coating

liquid, it is preferable that the average particle size is 0.2 pm to 3.0 pm

and it is more preferable to choose hollow type having void ratio of 40%
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or nodi fication of these substances and copol yner of
pol yester and pol yuret hane; polyacrylic (nmethacrylic)

wa@edod/p4g3at yacryl am de (net hacryl am de), oxi di zedr/JP2006/321313

starch,, phosphoric acid esterified starch,

self-nodi fied starch, cationized starch, or other
VArPeEs nodi fied starch, pol yet hyl eneoxi de, sodi um
pol yacryl ate, and sodi um al gi nate. These substances
may be Itiseprefbratde do use wateinibastd oasindrasnthet hieder.

pol yvi nyl al cohol, cationic nodified polyvinyl, acetal

modi fi ed, pré Wét@ldba%b&%@ins RALNES Water- BSIMBIY Q&ﬁ%@eor Water
and copol yner of pol yester and polyurethane are

RSB, AER BB, g, B¥ARUEs drhe patppsotuble

may. be properly sel ect ed dependl ng on t he pur@
agsins| dacluder pelyvinsd| alrehgh| madifed spadywng]l a sbpknérlch as

of ethylene vinyl acetate, polystyrene, copolyner of

sinjowicemoified quilyvialye, alcalpal] yeiondd rfoifiefapolyivan, alcohol

copol yner of vinyl acetate -(neth)aerylate, copolyner

Qin@t YcERE - DA SN e, pAPPRIyT TeL1cOholt fbﬂl?ﬁﬁ;tﬁhﬁ@y' Petyvinyl
pol yvi nyl et her, copolyner of silicone- aerylate e

Mo h

I6EQ Fin; agpdSaRtr HEPSUSVIRARYRIROERY At Vi1 " acetate:
met hyl ol i zed urea, methylolized hydroxypropyl.eneurea,
icopelyaren ef pelyvimdpyrralidone and dm eébﬂélwﬁthﬁévmﬁgacrylate

sel f-cross-linking ability that includes
Nopslynydrobfaguyttamited qrolptingipynrolidokt andl dmmtﬂ!nylzhammiathyl
resins nay be used simltaneously. The anount of

"iﬁét%rcrg;ﬁ%@goﬁcﬁﬁﬂ'ért 0 be ag¢ded i SpBIﬁIfiEﬁ%?H’ol?donér ts by and

mass 00. parts by mass based on 100 parts by nass

%eghg%rﬁa%nﬁepi‘opyl trimethylammonium chloride; cellulose such as

carboxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose;
modification of cellulose such as cationized hydroxyethyl cellulose;
synthetic resin such as polyester, polyacrylic acid (ester), rﬁelamine resin,
or n;odiﬁcatioln of these substanqes and copolymer of polyester and
polyurethane;  polyacrylic = (methacrylic) acid, polyacrylamide
(methacrylamide), oxidized starch, phosphoric acid esterified starch,
self-modified starch, cationized starch, or other various modified starch,
polyethyleneoxide, sodium polyacrylate, and sodium alginate. These
substances may be used alone or in combination. Among these,
polyvinyl alcohol, cationic modified polyvinyl, acetal modified polyvinyl
alcohol, polyester, polyurethane, and copolymer of polyester and

polyurethane are especially preferable from the viewpoint of ink
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nore preferably 3 parts by mass to 50 parts by nass.
The anmpbunt of water based resin is determ ned so that

wo e@paiodbsabsor pti on characteristics of the recordTgP2006/321313

medium.are within a desired range. Wen the water

di spersible colorant is used as'the colorant, cationic
GO§IFREOR BEORATEWs are utilized as required. For

exanpl e, direct dye in water-based ink, sulfonate acid
group iTheawiatiedgispepsibleargsinomagr bé grypenty rieledied depending
forms insoluble salt when reacted with carboxyl group,

M fHe PhPpte; Bkaipled thdreoMIIRE pobigPhBEatadd)topolymer of
pol ymer of quaternary amroni um salt can be used! anong

59 VRGP pRLNTERS, ARRIPASL 1Al phcrioe,

di net hyl am,ne epj chl or ohydri n pol ycond tion, ,
GPREDTRATLAT (B ERGRY e ol RO BEE 1/ gFing) acctate-(methacrylate,
condensat i on, pol y(tri net hyl am noet hyl

rwepblycuen aof/ srbne-bshdimne) , cdpalymdranvfeethyrene-propylene,
hydrochl ori de, acryl am de copol ynmer, -pol y(di allyl am ne

a1k edopelsfEr f ¥lise-actydadey @M Moreover, the water
%gi‘gcgl ori de,oi)po}lfy(al | yl am ne hydrochl ori de/

G haF -8 NI ORI Sk os RO ARLAELULE LY BLI Bl e

am he Copo cyandi
di di ami de/ [ hl ori de/ /f

é%%lé%?j@lg? {ngp;thy?omw uerrga,_ orrnlet eyloillrzgél I?yr rolxgl()epo%gf eneurea,
pol yal kyl enepol yam née/ di cyandi am deanmoni um - L
dsouyanatd,i @n theliliket Antdinalyl ¢ aopolyiner hhvingleelf-cross-linking
pol ydi al I yl met hyl anmi ne hydrochl ori de ,

RBLNGAT Bty iAEIEESY N BRI RY 1015 Pise) or other unit.  Plural

pol y(di al | yl di met hyl anmoni unchl ori de/ sul fur di oxi de),
water-based resins may be used simultaneously.

The amount of water-based resin to be added is preferably 2 parts
by mass to 100 parts by mass based on 100 parts by mass of the pigment,
more preferably 3 parts by mass to 50 parts by mass. The amount of
Wate;'-based résin is determined so that liquid absorption characteristics
of the recoding medium are within a desired range.

When the water dispersible colorant is used as the colorant,
cationic organic compounds are utilized as required. For example,
direct dye in water-based ink, sulfonate acid group in acid dye, primary
to tertiary amine that forms insoluble salt when reacted with carboxyl
group, amino group, or the like, monomer, oligomer, and polymer of

quaternary ammonium salt can be used; among these, oligomers or

polymers are preferable.
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pol y(di al | yl di met hyl ammoni unthl ori de/ di al | yl am ne
hydr ochl ori de derivative),

waeoylasure/ di al | yl di met hyl ammoni uncthl ori de cop@DIRdY6/321313

acryl ate/ acryl am de/ di al | yl am' ne hydrochl ori de

compoungd, pol yet hyl enei m ne, enei m ne (frl vatives
such aslBgr 9@%9@],@6 qggp%rcompou may inclu for example,
pol yet hyl enei m neal kyl eneoxi de nodi fication and the

| dikee thyheenenes ubepizhbmshpdyinbe palgdondahsaéionent dymatigylamine
plurality thereof may al so be used sinultaneously.

AlRRgodiiase SphHlRARArid t Ic@n@é@éa&i@pb&y(ﬁuﬁ@ﬂbﬂammoethyl
cationic organic corrpounds haV| ng | ower nol ecul ar

VEF%E fal'f(é/h qul gﬁ#ﬁg aef) hl oﬁog‘ﬂl%/ %i 1de 8rylam1de

ycon ehsatt ydr or|

thellkevvlth cationic qQrga

pg h@ly@gpﬁg](ﬂrmne\,\byéméﬂggag;jqugfgnptflomdse) diallylamine
poI ydi al | yl di met hyl anmoni um chl ori de and the |ike.
Geydbionhtarate, of t peldaHylshareces rpgdnoeklerptedsi bl dialfylamine
i nprove i mage density and to further reduce

fiepddeehioRete) Pr aEB1RAE de AN BRtneebHlyRkr,C af)d)l%lﬂ)flamme
the cationic orgam c conmpound neasured by col | oi d

titration- hod paj.a m pal yvi pyl

oRBPmRE DRHSRAAEIAE BRHERRANARAR Y Dot o, PRfbrider
wei ght of cation is |nth|s range, favorableresu )
caneapfermsddede wi t hin the range of the adhesi ofoRdensation,
dryi ng. Here, when neasuring equival ent wei ght of
qmlymkkyﬂ@'nqmjlymmet/didyandmmnhidmmomm cat i oni condensation,
organi c conpound is diluted to 0.1% by mass in solid

ﬁ(gtﬁﬂegcg?rl%irﬁggfhlﬂhﬁuﬁin%ﬁld&@&@r and pH cowﬁlbuwnéﬁlylamme

hydrochloride, : poly(dlallyldlmethylammomumchlonde),
poly(diallyldimethylammoniumchloride/sulfur dioxide),
poly(diallyldimethylammoniumchloride/diallylamine hydrochloride

derivative), acrylamide/diallyldimethylammoniumchloride compound,
acrylate/acrylémide/diallylamine . hydrochloride compound,
polyethyleneimine, ethyleneimine derivatives such as acrylamine
polymer, polyethyleneiminealkyleneoxide modification and the like.
These substances may be used independently and a plurality thereof may
also be used simultaneously.

Among these substances, it is preferable to combine cationic
organic compounds having lower molecular weights such as
dimethylamine epichlorohydrin  polycondensation, polyallylamine

hydrochloride, and the like with other cationic organic compounds having
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It is preferable that adhesion of the cationic organic
conpound after drying is in a range between 0.3 to 2.0

w@b02/0408hEN t he adhesi on of the cationi c or ganPCT/JP2006/321313

conpound after drying is Iess t han O 3 g/ ne,
3; |C|ent rovenent of ge density or red alon

gherat FRAES afpyWeighthe Yt oy ded PomaiAllyldises agienium
i ncl ude ani oni ¢ surfactant, catl oni ¢ surfactant,
aidroderamd shiwef bidxtaantCombﬁaﬁiwﬂowﬁ theser fsalbtstaanqes botay make
not limted to them Anong them nonionic surfactants

%J'o@sﬂbl@{@hﬁpf&le Heigkdgehdity §ﬁﬁft€%§fﬂerq@ﬂlﬁb@$eathermg
|rrproverrent of watef-resisting property of i mage,

e SRR AR L R A o

The noni oni ¢ sur ForteX anp

al cohol et hyl ene oxi de add alkylpheno thylene
ERmPOURGd JaRasYred; ;PYacM@tfh:ytléﬁ%tl%&. azeetbeéugtlsmg potassium
pol yhydric al cohol fatty acid ester ethyl ene oxide
potdhylsulfater anti polatidmeartilne) eshyd eéne Soxndg/gadd¥éhen the
fatty acid am de et hyl ene oxi de adduet, fatty ethyl ene

%gh%léﬂﬁi UedighP QY BAREY | 8NEn &'h:{é? qlangb nyth PO 1@8ult can be
duct, fatty acid ester of glycerol, fatty acid ester

S BRBLFRLTTY Shoe B0 ARSI ML )

et her of fattf{ al cohol fatty am de of aI kz}nol am r1b )
and t hélerek svhem emeasursganeaivalent peeighk@l cation by colloid
I ndependently or two or nore substances can Be used .
sitratibanmetisdd; . theheafiahicyorgaonb adompmindies  dibuded to 0.1% by
exanpl e, glycerol, trimethyl ol propane, pentaerythrite,

R4 19! soll H&Ilt%n%ulgﬁhga&ﬁtﬂm Wdter 448 pPlcohtFillife is not

to themand any fatty al cohol can be selected for use

performed.

It is preferable that adhesion of the cationic organic compound
after drying is in a range between 0.3 to 2.0 g/m2. When the adhesion of
the cationic organic compound after drying is less than 0.3 g/m2,
sufficient impt'ovement of image density or reduction of feathering may
not be obtained.

The surfactant may include anionic surfactant, cationic
surfactant, amphoteric surfactant, and nonionic surfactant, but not
limited to them. Among them, nonionic surfactants are preferable.
Adding the surfactant enables improvement of water-resisting property
of image, increased image density, and improvement of bleeding.

The nonionic surfactant includes, for example, fatty alcohol

ethylene oxide adduct, alkylphenol ethylene oxide adduct, fatty acid
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dependi ng on the purpose. Mireover, wth regard to the

et hyl ene oxi de adduct, as long as water solubility is
wordonbaismed, part of ethyl ene oxi de may be subBtT/IRZDEH321313

wi th al kyl ene oxi de such as propyl ene oxi de or

bu ene oxide It is preferable that | ess than 50% of .
tqff%q?ywsﬁ@ sk, paBigeR evisel Bty AcithpRFE e4Bylene oxide
t hat Hydrophil e-Li pophi |l e Bal ance (HLB) of the . )
restdust bigherf alipbatic isgniyet eddotlene axidel Bddudt, fatty acid amide
preferably, between 7 and 13. It is preferable that
tdibyRieUstidefaddiRt SEHttR et Ryllenk Sox@dé adiichapl§pRopy18ss glycol
based on 100 parts by nmass of the cationic organic -

C d r e b s
LB el BaRLE. TR ekl bebh e RPRILL PaclfSRig dster of

ossipleto a
ncl ude. add'%{ti ves

Exanpl es, of e ot her substances, i . .
RAATaRS ThrA attyo%aére,stwﬁ thitob OF sombitRBeftHE acid ester of
agents and anti oxi dants. The nmet hod of form ng the

comiple gugayealkyhether pf dpttyl glcebbkdatty depdedifrajkenolamine,
t he ‘purpose. The coating | ayer can be forned by

| ST €HO 1Y These0ibdEntse nedAbeNGsd BYBdepdilleindly0Br two or
the support. The inpregnation or coating nethod of the

C ' I [0 . r sel ect ed
cfggéén%??]sdsgégést %Aerg%glgg?eé}gﬁggn%gg%‘iﬁlfye, it is possible

to apply coating by use of a copventignal size press

gat e réﬁ( e si faftpr escohol m Inchydeser dPre sra@Epley aglycerol,
coater, rod coater, air knife coater, curtain coater,
dashethydokpropane,t pentaekethrivep sgrivibelmsiiplé sugaefaexdabhe like,
to use a conventional size press, gate roll size

Wstet Tinhfbd rANcHedh Shd QY Eftty Mdlcbh6l tak el Selected for use
i npregnate or attach coating layer liquid and to

fcierf)ie%rclirtlgh on the purpose. Moreover, with regard to the ethylene oxide

adduct, as long as water solubility is maintained, part of ethylene oxide
may be substituted with alkylene oxide such as propylene oxide or
butylene oxide. It is preferable ‘that less than 50% of the‘ ethylene oxide
1s substitute(i. It 1s preferable‘ t\hat Hydrophile-Lipophile Balance
(HLB) of the nonionic surfactant is between 4 and 15 and more
preferably, between 7 and 13.

It is preferable that the amount of the surfactant is O to 10 parts
by mass based on 100 parts by mass of the cationic organic compound,
more preferably 0.1 to 1.0 part by mass.

It is possible to add the other substances as required. Examples

of the other substances include additives such as alumina powder, pH

adjusters, antiseptic agents and antioxidants.
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procedure by use of an on-machi ne coater. The anount
of coating layer liquid to be attached may be properly

waedogotaa2 dependi ng on the purpose. It is prefprecHIG06/321313

that the anmount is 0.5 to 20 g/er in the solid

conten nor e p ably 0 n2. Fol | ow ng
i npr eg?r[glq Biethod o fgﬁwa ys&%ﬁsmreeeﬂy selected
dependi ng on the necessr ty. The tenperature for drying

Wepebding operthe guirposed dEbenchatipnonlaykee pampbeeformed by
preferably, the tenperature is between 100 and 250 C

Eﬁiﬂr@ﬁhﬁﬁngf& eOihH theh@dtavelapdidliduyd e the support. The
snoot hi ng process is perforned by use of cal endar -

U5 R ioRTYE WhANY, FANSACBE BYL6SIne teer BdPShay bo

gross calen ar
cal endar super calen ar, matt c Iendar nd the
FrRBCK%Felgs e dADRBinE.0R A6 MMPORRy | R&F CHREPIS, it iS possible
conditions for cal endar, tenperature of stiffroll,
talappdrrcoptiagshy ese nfimbermvehtionad sizeoprdéssg gapeed] size press,
noi sture contai ned in paper before cal endar, or the

Iﬂlhﬁm%rxef&emstﬁesmﬂsaél I cBSteNréd o4 RE A Frelehidhl abhdeY. curtain
There are two types of cal endar device, off-type

R L e

used. Material of the cal endar device.incl udes a. metal
converiional gizg| press, g3ie il spzes presse 1lp tFapster size,press or
has been processed by hard chrone plating as ‘a stiff
the | likeAto abgsegnatobr dthathudestiagrlayen liqgiil and Hoanish the
uret hane resin, epoxy resin, polyamde resin,. phenol

gﬁ%@%ﬁﬁ%ﬂgfﬁgnrﬁgbm@%a@@p like, and a roll

The amount of coating layer liquid to be attached may be
properly selected depending on the purpose. It is preferable that the
amount is 0.5 to 20 g/m? in the solid content, more preferably 1 to 15
g/m?2, |

Following the impregnation‘ or coating, drying may be performed
depending on the necessity. The temperature for drying may be
properly selected depending on the purpose; preferably, the temperature
is between 100 and 250°C.

Following the coating the layer and drying it, a smoothing
process is performed by use of calendar devices. Conventional calendar
devices, e.g., a super calendar, soft calendar, gross calendar, compact

calendar, matt super calendar, matt calendar and the like can be used as

the calendar device. The conditions for calendar, temperature of stiff
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nol di ng uret hane cotton, nylon, asbestos, aramd
fiber, and the like. Any of them can be used

waewaondismyl y. Note that it is al so possible toPCDRNE21313
a noi stening device, electrostatic noistening device,
st an1nD|sten|ng dEVIC% ?d t he b%ke accordingly to, .
@ﬁué% endak PIRSSUse, RWRbehat 0P 4pHing speqd, mapishag contained
finish. In case of using a cast coater, snoothing
pr opAysgi bgfdrs gdehdanedr sﬁheuﬂlﬂianawsde\}ecmedhdepmtdmg on the
and drying procedures. The degree of snoothing

PEP&iRe& igualdy.f f ERérdeRetWd Rgp&dof BAeHadF @8vitk, off-type device

br| I'l1iance reqU| red of the recording medium In case
SRR s Y St B S g

Pore si ze of th coatin reco

fheoaiph shekh ob\beEt (9#918 @%e g\épye@alrs orcalgadar 'device
When the pore size is 0.5 nmor |less and the col or ant
iscldideper medal rolt be d ndetaked] cuwhich tshefacel maroeffirash has
of the coating l-ayer and the colorant itself, the

B@éﬁ’rﬁ%esls%ﬁﬂbﬁ%aﬁﬁ e fAsEngf ad hesEfRkINg AdY&astic roll
enab ing expreSS|on of high inmage denS|ty and i mage

bril lii anc ordin [ e
et B RS b PR S ey P R Fosin,
| ayer. between the _support and.the coatlng | ayer aqr

Bbﬁmleresmep@lugwrleteamn@ Radgideclikeyand ayol} magyudactured by
possible to forma protection layer on the coating

molding Tiretmnayettonimylte, ssbegtos| ayamsd dibenyldrdlithe like.
| ayers. The ampunt of recording medium of the present
ARNEBE kREm! 8an be used accordingly. Note that it is also possible to
combine a moistening device, electrostatic moistening- dev‘ice, steam
moistening device, and the like accordingly to adjust moisture ‘of the
coated paper after calendar finish. In case of using a cast coater,
smoothing processing is performed simultaneously with coating and
drying procedﬁres.

The degree of smoothing processing differs depending on the
degree of brilliance required of the recording medium. In case of gloss
type, the degree of brilliance is adjusted to be in a range of 10 to 90 when
specular gloss 1s 60°.

Pore size of the coating layer of recording medium of the present
invention is preferably 0.5 pm or less. When the pore size is 0.5 pm or

less and the colorant is dispersed in the ink used, due to the filter effect

of the coating layer and the colorant itself, the colorant remains on the
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preferably between 40 and 300 g/ nR2, and nore
preferably between 50 and 250 g/ n2. Wen the anount is

wo ewg/04dsan 40 g/ n2, the recordi ng nmedi um | acksPCT/JP2006/321313

stiffness and nmay becone prone to cause errors such as

jamm ng jn the course of t ortatlon a n the .
R eﬁ&]%%c?gaél@@ 23 gl &P‘aﬁﬁ’%‘gp 23&% 16 density

to cause errors because it is so stiff and cannot
ramchtnage bedliapeeisi ng i ncreased friction resistance
which | eads to janm ng of the recording nedium The

recor diTke fESHrdi® mdditmPhRSeRirm B\tRRk 1a5eiBY thedileside of
ot her than inkjet recording nmedium conmmercially

at\ﬁ%l é@ﬁo%tcaol?(i %q rgqueﬁl gx%th%frfligé Q{eltﬁgéﬂgqhn k&%{%ﬂﬂt and the

paper gravure,

Set ). | nk ia set according t
PBERE TP 11 WSPBSERR SURPEFK oo "r?i‘sift)??é” It is also

recordi ng ink of the present invention and the
reseitde g fordi anpodtettion dageeon the enativg.laype These layers
i nk-nmedi a set according to a second enbodi nent of the

%ﬁ?%tsmgléel@l&b%oﬁﬁ{ﬁlﬁlp'l@le{ﬁ@@r ding inks, and a
recordi ng medi um wherein each of the recordlng i nks

cont ai { 0 n h . .
sur't ace nbaurbanbTot R e Ao &\ﬁ}] A gy v dhtion is
recqrdi ng medi um conprij ses suppo and tin
marygqrably detveas 4G mads 4Py ag?enzofam{ BT PR ?racl{ etween 50
transfer rate of the 'recording ink onto the record| ng

reac] @501 g/md2. i Wik nt thel Siomduimt? 1§ hessOChams 4 géwAt shie recording
time and the transfer rate of the recording ink onto

tHedf s Aadks StiTRsdMBAS nZayml/eBgmteop?&le”’cd Bubd) efftiks"&uch as
of contact time measured
jamming in the course of transportatlon and when the amount exceeds
300 g/m2, the medium may become prone to cause errors because it is so
stiff and cannot round curves, causing increased friction resistance which
leads to jamming of the recording medium.

| The récording medium of ‘the present invention may include,
other than inkjet recording medium, commercially available coated paper
for offset printing, coated paper for printing gravure, or the like.
(Ink-Media Set)

The ink-media set according to the first embodiment of the

present invention combines the recording ink of the present invention
and the recording medium of the present invention.

The ink-media set according to a second embodiment of the

present invention contains recording inks, and a recording medium,
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dynam ¢ scanni ng absorptoneter. The transfer rate of
the ink of the present invention onto the recording

woreai7omsen 100 nms of contact tinme neasured by BCTyreaem/321313

scanni ng absor pt onet er is typically 4 Mm/m2 to 15

m /2, and preferably 6 to 14 m/n2. Wen the
pihereine eachiof the m@p@r%gem 0 COMAIPE WAt G frelorant iand a
100 nms of contact tine is excessively |low, ink beading
hameetgnt yndchas a sandaceh tansitne of r2(h sfNm rtat 35 msN/m at 25°C;
excessively high, the ink dot diameter of the ink

{RE QeERAIRY 1hB&IUE CQnthFSedTRALUPHIRY aR@ 8XERIRIp/ ¢h ¢
smal | er thgn t he desP?%d i nk lg‘ll]?i)dl er?eter In g/fayer on a

P o0 0" S B S PG o e 5 ik

contact tine_ neasured by a dynam c _sc nn| ng

aBkLERR shearing medigme 2§ fymimy Pedbrmlm ARP, mgpf contact
preferably 8 m/n2 to 19 n1/nQ When the transfer rate
tifme urmed whiee tramsfeherate cafr dhegreveddinmg imk 40@tonthef recording
contact tine is excessively |ow, ink blur marks may

BRdlilidh ROTWAI/AYRIFD b1k {h 20BThs dmeoﬁfacttftemlerﬂﬁeamd by a
when the transfer rate isexcessively high, ink bleed '

aS| occur. gssi ness of dried inmging
g%?? ?Tﬁﬁﬁ"b%mé SP?’W g%et%d The transfer rate of

l'iquid onto a recording nmediumyaries: dependl%&lon t he
i qui dThe tengleadrater of Hae npkupll thp suepeRornyEion onto the
however, in the case where the liquid is pure water, .
i‘émrﬂhfg’]ﬂieﬂiunﬁﬁn b0 pos efwaindacto hime tineaswedr Hy na dynamic
mediumin 100 ns of contact tinme neasured by a
scanning absorptometer is typically 4 ml/m2to 15 ml/m2, and preferably 6
ml/m2 to 14 ml/m2.

When the transfer rate of pure water to the recording medium in
100 ms of contact time is excessively low, ink beading may easily occur,
and when the transfer rate is excessively high, the ink dot diameter of
the ink recor(ied on the recording medium may be excessively smaller
than the desired ink dot diameter.

In addition, the transfer rate of the ink of the present invention
onto the recording medium in 400 ms of contact time measured by a
dynamic scanning absorptometer is typically 7 ml/m2 to 20 ml/m2, and
preferably 8 ml/m2 to 19 ml/m2.

When the transfer rate of pure water to the recording medium in

400 ms of contact time is excessively low, ink blur marks may easily

occur due to insufficient dry of the ink, and when the transfer rate is
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dynam ¢ scanni ng absorptoneter is preferably 2 m/nRto
26 mM/n2, nore preferably 4 m/n2 to 26 m/n2, and

wa@riozlo4aswr € preferably 8 m/n2 to 25 m/nR. WhRCT/o#2606/321313

transfer rate of pure water to the recording nediumin
100 ns af contact tinme.is excessively |qw 1ink.beadipg, .
sagesiesliy Bl (rk HlEedreAsibn Soe T dr the glorsiness of dried
excessively high, the ink dot diameter of the ink

npEEing pavks may heceanilyi loyveredi um may be excessively
smal l er than the desired ink dot dianeter. In

addi ti athe tthgnéfeanedter of diguid oRWs ea WedcdFdRY Gnéditim varies
recording mediumin 400 ms of contact time measured by

' ' r [N .
T R S R T
preferably 10 m / t.Q .28 m / nR. en the,.transfer ,
rBttae FAsH I rﬁg}‘é:ﬁqmg 18 RATE FEHEB %H?%ﬁatﬁogﬁﬁrwater
of contact time i s excessively low, ink blur marks
wago dhei recooding mhdium oni Hlhs ©f ccomtaety tighe ttheasuried by a
and when the transfer rate i s excessively high, ink

Ry phie Jean ABYe 8BSdrpYoRetds isipr@féradly 2l mhXioe28 ntl/ni2, more
of the ink, and when the transfer rate i s excessively

[ i as | GC t [ 2
g TR 520 BB o S SR B o 25
recording ink and the recordi ng medi um of the present
imY®iti on are descri bed above in detail. The ink-nedia
set according to the present invention combines a o
r ecor diWhenglie drimsfengate oEpure watento he recarding ofedium in
coat paper for offset
100 ms of contact time is excessively low, ink beading may easily occur,
and when the transfer rate is excessively high, the ink dot diameter of
the ink recorded on the recording medium may be excessively smaller
than the desired ink dot diameter.

In addition, the transfer rate of pure water onto the recording
medium 1in 400 ms of contact time measured by a dynamic scanning

absorptometer is preferably 3 ml/m2 to 29 ml/m2, 5 ml/m2to 29 ml/m?,

and still more preferably 10 ml/m2to 28 ml/m2.

When the transfer rate of pure water to the recording
medium in 400 ms of contact time is excessively low, ink blur
marks may easily occur due to insufficient dry of Fhe ink,
and when the transfer rate is excessively high, ink blur marks
may easily occur due to insufficient dry of the ink, and when

the transfer rate is excessivelyhigh, inkbleedeasily occur,
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printing and a certain |iquid-absorbability as well as
an ink with a certain surface tension, which can all ow

wheghoesad ity recording of (i) letters with sorPcrbir00b/321313

"cl ear . edge”, or excellent and gl ossy recorded i mages

with superior printi ual ity without blur .
FBHE T T Stndtr Boa ae Aha NP oPEF Ragets ety Lovered.
recorded images with higher optical densities, and

(iii) Whghrscomdirfgrinki andethavireponding emtidiigmatof the present
flat-thick portions. The recording ink according to

iheiasei déderid sbbvedn drallsed wel | as an inkj et
head with any printer that nounts any of inkjet head

Such 29n30nkahbifh BLEAGLIRE e PFERLR iRLEAAGH Whilifies a
evi ce as pressure genérati on uni 0 apply pressure

to ink in ink passage to deforma vibration panel ,
HfoE e Fadia hayine 5 taxhurg ﬁwﬁ%%aggaf of epangaper for offset
capacity of the ink passage and discharge ink droplets
piRtNand) 2- 6itai)  heodoatisockahilisy nas welpeas laax inkewith a
heat elenment to heat ink in ink passage to generate

BBl e sdPrc® Déhsiéd,- $99dH )oana Ao QﬁghQﬁa&it%fCréciS?@idgﬂ of @)
0 I N

whi ch a vibration panel that forns a wa

ge..and_ a G e » dj
BERORO BBl e O VEIsRET p R D REHeE EF B8] gocordea
static electricity generated between the yibration

HaAges Bith SRRERPEATIVING qBA %Wﬁéf%&p@art i}a&Lelﬂﬁg 3 bleed
passage and thus allowing ink droplet to be discharged

atl Burronmd OBinTAS8? fiihseadeded iimadesvatle higher pphiealt dansities,
recording ink, the inventive recording nmedium and the

hAY €01 Mehiy kiniBAndinSfle GAthBEL BE£diRpadY fat/sleidkipdrtions.
various ftields and can be preferably used in an inmage

S5O R AP HEREA IR o e
well as an inkjet head with any printer that mounts any of inkjet head
such as so-called piezo-type that uses a piezoelectric device as pressure
generation unit to apply press1:1re to ink in ink passagé to deform a
vibration panél which forms a wall of the ink passage to change capacity
of the ink passage and discharge ink droplets (JP-A No. 02-51734),
so-called thermal type that uses heat element to heat ink in ink passage
to generate bubble (JP-A No. 61-59911), and electrostatic type in which a
vibration panel that forms a wall of ink passage and an electrode are
disposed to face each other so that the vibration panel can be deformed
by static electricity generated between the vibration panel and the

electrode, changing capacity of the ink passage and thus allowing ink

droplet to be discharged (JP-A No. 06-71882).
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exanpl e, preferably used in the follow ng ink
cartridge, ink recorded matter, inkjet recording

wappanatsus, and i nkj et recordi ng nethod. (I nk PCT/JP2006/321313

Cartridge) The ink cartridge according to the present

i nvention_can._b ovi ded by containing.the recordin .
nk i n8 dexcaihes: ABpve.athe GRVPRIANE SCETRARE ok dhe 1ventive
requi red. The container may be properly selected as to
rémordivgpanediont,i god atheomvegitivg imkrmeedial seft ean be preferably
dependi ng on the necessity! for exanple, those having

abed e@Stardus AKldRashdresls wf padfurablyradedninnah Gehddel facording
resin film or the |like can be preferably used. Next,

'Eﬁéxca%il%%sglqg .iMHetrggorfazﬁgr . &?ﬁ’)dv(et£ r?xflfé&'? 068 ésgﬁ%ilaély for

I 'agr amsHow ng an ex

of an_ink cartridge of the present inventiaon and Fl G
zxa@PéP,dpgf‘gf%aﬁalghw%gnatqieag(&f%wtgeiﬁ&caﬁ&fea&@e)n%frecorded
the ink cartridge of FIG 1. As shown in FIG 1, ink
omtter, dgkjeR @écardig hp paratushamd inkjet frecording methed. 242
into ink bag 241. Air is discharged fromthe bag and

(& Cakridde)242 is seal ed. Wien the cartridge is used,

i nk outl et 243 made of rubber nenber is perforated by

2411 ey AR B Ee? CechPuRaC ATRE, Btfens RSP RRn be

like ich is nat ajr-perngable, The ink bag 241 .is .
g@%dé@ by, coptatBng the necerding igkgnie & gpntapier; apdgan equip
case 244 made of plastic and is used by being
ptietrahbmders asaehuirgde of inkjet recordi ng apparatus

in a detachabl e manner. ,

The container may be properly selected as to the shape,
configuration, size, material etc. depending on the necessity; for example,
those having at least an ink bag made of aluminum laminated film, resin
film, or the like can be preferably used.

Next, ink cartridge will be described with reference to FIGs. 1
and 2. FIG. 1 is a diagram showing an example of an ink cartridge of
the present invention and FIG. 2 is a diagram showing a case (external
package) of the ink cartridge of FIG. 1.

As shown in FIG. 1, ink cartridge 200 is filled with an ink from
ink inlet 242 into ink bag 241. Air is discharged from the bag and the
ink let 242 is sealed. When the cartridge is used, ink outlet 243 made of
rubber member is perforated by a needle to provide ink to the apparatus.

The ink bag 241 is formed by use of aluminum laminated film or

the like which is not air-permeable. The ink bag 241 is generally, as
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Ink cartridge of the present invention stores ink of
the i nk-nedia set of the present invention and can be

wo pwvakdserl i n a detachabl e manner in each typeP©f/JP2006/321313

i nkj et recording apparatus and it is especially
preferable that the ink cartrjdge is_used by heing. )
SheVWal e & 1Gn Zrstrrad & & é%ww&egcaéfﬁp%%m%g%P?tmastlc and is
present invention to be described later in a
aseddiyabémgramtated (ihndachetyiRe ob inlkjet) réppaling wppamrdtus in a
Ink Jet Recording Method) Ink jet recordi ng apparatus

dbtddra bl 8Sfiler NVention i ncludes at | east ink
spraying units and furthernore, includes other units,

such as_stimulating.units, contralling units, t.he. :
i ke, “ToB spttidid O8urChtSunfdduciion YF iR qsdbe iR media
I.nk jet recording nethod of the present. invention
ﬁﬁfcpbﬂtespmsemé anventien amdgambe ppefadled igny detachable manner
furthernore, includes other process such as

&1t ieach dypeof pnkjptsecoxhng rapplaratngpand at $s espediaBy Iprkferable
accordi ngly sel ected dependi ng on the necessity. The

kRKd Bhe AR VadtNdz88E AL dBy bRt Pies@Nkd! i8Rl inkietCAtording
be perforned appropriately by the inkjet recording
apparatus ©of, the present Jinvention ang t I nk

BB AORY ofr e te-Bf SRR AT 3P ecahibsi g oy angetaghabte
i nk spraying unit. Moreover, the other processes can
BT or med by the other units appropriately. - Ink

Ej ecting Process and Ink Ejecting Means -1n the ink
€irdcdétnBeqrdies Apphhetusrdnd ok Het Rekerdidg Metdtoddf t he
present invention is stinmulated and the ink is sprayed

to recpsl jLiM&®3ding apparatus of the present invention includes at

least ink spraying units and furthermore, includes other units, such as
stimulating units, controlling units, or the like, accordingly selected
depending on the necessity.

Ink jet recording method of the present invention includes at
least ink spralying process and furthermore, includes other process such
as stimulating process, controlling process, or the like, accordingly
selected depending on the necessity.

The inkjet recording method of the present invention can be
performed appropriately by the inkjet recording apparatus of the present
invention and the ink spraying process can be performed appropriately
by the ink spraying unit. Moreover, the other processes can be
performed by the other units appropriately.

- Ink Ejecting Process and Ink Ejecting Means -
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on the recording nmediumin the ink-nmedia set of the
present invention. In the ink ejecting unit, the ink

WO mothesenk- medi a set of the present inventi onPa@BIP2006/321313

stimul ated and the ink is sprayed to record i nages on

the recording. mediumin the ink-pedia set. .The J.nk

ej oct i thiink SIeRBRESHRCP S cHhel {0t iy tPeqinkrBredia set of the
exanpl e, various types of nozzles for discharging inks
prasené insentionristshempladedrand Hve mk of sprayddsto record images
preferable that at |east part of liquid chanber, fluid

68 Th8 radiAiRe Md Hm W thaidlemdiialsdt ofithe PRIehE invsTesn.
of inkjet head is nmade from material that includes at

| east £ .ttkfl%r 'rﬁ'slel'gc ey lt,leﬁL'inlkt ihS r%ffn%)ciiﬁ %&aii)f the
nozzl e di‘aret'et FC N jet nozzl'e 1S 30 mmor Snaller

and preferahbly, 1 to 20 t. is al.so preferabl e that
Brefgpt naKRneh 18 rs&mlafaw@gim%d the plgis &eaaxf‘rﬁie b zegardjimages
head and the sub-tank is supplied with ink fromink
oartheimgerding megpiny inuthe. inknmedsn sekj €fhe énbegiating unit is
nmet hod of the present invention, it is preferable that

ABi spuBficilyadiesicd) 80 WianhSlePevaashs Styed 29 @o#fles for
when resol ution of recording inmage is 300 dpi or nore.

he,sti.nul.ation n_be, generated by, for exanple, the
-grfslc%f%ﬁai{ﬁﬁﬁflcb}nﬁ%%e stimul ation includes heat,
pressure, vibration, light and the li and any, of

t hem chih the praseny 1yy¥eBkPR( 1Hé®é?¥&f"f¥@%§’n tF‘HE Fhulesst part of
One of them can be used independently or two-or nore
iffuic eshasalveh efl sidnrbsiatemes pyriieed vibyation thoand, lasadt nozzle
and pressure arepreferable for use.

member of inkjet head is made from material that includes at least

either silicon or nickel.

It is preferable that nozzle diameter of inkjet nozzle is 30 pm or
smaller and preferably, 1 to 20 um. It is also preferable that al sub-tank
for providing ink 'is provided on the inkjet head and t‘he sub-tank is
supplied with ink from ink cartridge via supply tube.

In the inkjet recording method of the present invention, it is
preferable that maximum ink adhesion amount is between 8 and 20 g/m?
when resolution of recording image is 300 dp1 or more.

The stimulation can be generated by, for example, the
stimulating unit and the stimulation includes heat, pressure, vibration,
light and the like and any of them can be freely selected depending on
the purpose. One of them can be used independently or two or more of

them can be simultaneously used. Among them, heat and pressure are
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Note that as the stinmulating unit, for exanple,
heating device, pressure device, piezoelectric device,

WO edratisen gener ati on device, ultrasoni c osci | PEL/ar2006/321313

light, and the Iike can be used and nore specifically,
for,exanpl e, piezoelectric actuator such as
BF%@B%E@J%FP@gdeVice, thermal actuator that uses

el ectricity heat exchanger such as heat element to )
utili zdNothdbat crathe steoskading uit, ob cixaimmplepthentig device,
shape- nenoryal | oy actuator which utilizes netal phase

phadigiRe C Aevask, byichRNGeriel defi@er atibiFtiort! gehéwgid i device,
actuator using static electricity, or the [ike can be

L R

timul atjon.. For exanple, when "heat" is used.as. th ,
fm smmple iepplpsialc BHAAIGT SBER ASpRiRAPFgeRs AEKiGPfhepmal
signal is applied by use of, for exanple, a therma
hetachtor thht usekeeletirititie Healt éxchangpetsucbasls Heabbtlement to
are generated in the ink by the thermal energy, and
Lbiee s thainge Sa¥ 8 byasln beliet sf fifaid, ndwpeemBMB@§-alloy
of the inkjet head. In addition, when "pressure” is

| e d he. .5t | ' r I ol.{ a |
AFhFTRE ATl CHUTLE IR O bn A RORR. opled b S of
call ed pressure roomin ink passage. .in_inkjet head, ..
terppraizge) dectrpstahis agtuabynpeng BUGieA%thﬁétyc%g}é‘F lijre can
of the pressure room to have the ink pressed and _
bpuagdd out from nozzle holes of the inkjet head. It
is preferable that size of the ink droplets sprayed

out i SThe method for ejecting ink in the ink-media set may be properly

selected depending on the type of the stimulation. For example, when
“heat” 1s used as the stimulation, thermal energy corresponding to
recording signal is applied by use of, for example, a thermal héad or the .
like, to the ink in’inkjet head, bubbles are generated in‘the ink by the
ther£na1 energ&, and then the ink is‘ sprayed as droplets from nozzle holes
of the inkjet head. In addition, when “pressure” is selected as the
stimulation, for example, a voltage is applied to piezoelectric device
attached to a position called pressure room in ink passage in inkjet head,
the piezoelectric device bends, reducing the capacity of the pressure room,
to have the ink pressed and sprayed out from nozzle holes of the inkjet
head.

It is preferable that size of the ink droplets sprayed out is

between 3 and 40 pl, the speed of the droplets when pressed and sprayed
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between 3 and 40 pi, the speed of the droplets when
pressed and sprayedout is between 5 and 20 m's, the

waledowmddsuequency is 1 kHz or nore, and the resptTIR2005/321313

is 300 dpi or nore. The controlling unit may be

properly sel ected dependi n the purpose, | es

01 BOpetvveemy @ Endh 20 e ine T, ?r&g%@élgnéﬁclefg%g%dmore’ and
computers. Wien the ink has a relatively |ow surface

t thesiesnlutsarcts 380 dpeouswdei n t he i nk-nedi a set of the
present invention, it is preferable that nozzle plate

of an iTké ebntieHEng Surt RRAY We bropalyekeleeftdl Hepeydiagdon the

ink repellency. This is because nozzl e pl ate havi ng

super.i or | en if I enabl
eBos ARbBls PRl HuRErb ok FRE I s SRAefiters and
formed normal ly, thus allowing ink droplets to be
feOMpRerso be particul ate) well. When meniscus is

normal ly formed, ink is not pulled over to a certain

di r ect i Wihenhtre sk dieesda anethtavely lows siitface feayion, isukhias one
prevented fromcurving and i mage havi-ng hi gh position

Agsedl AL Yh@finReh&d@asetbst tHY praeht MbenAtibheitPid prdfegalile that
perforned on a recordi ng medi um having a | ow

b ti ¢ h S : . _
SRREAEKIRD PELE. PGP 385005 LERRAAL 08 MR OUTRAl ond i
accuracy of dots significantly affects the quality, of

iteRgHendhat This gi§ Decaush dPAtlfediai® HARAYIRG |SWReTior water
absorption rate, if only a little deterioration of
pepeilency andunkaepelledey snablesmeenisnks db sk havinglomdurface
wel |, causing pinhol es where ink does not cover. Such
ptf%h@io% 1F8¢ fdren 4D RY AR a1 1FRERIIANS i ¥k @RIpAEistodd fftmed (to
0 .

be particulate) well. When -meniscus is normally formed, ink is not
pulled over to a certain direction when sprayed and as a result, sprayed
ink is prevented from curving and image having high position accuracy of
dots can be obtained.

Whenlthe printing is performed on a recording medium having a
low absorption rate such as the recording medium used in the ink-media
set of the present invention, position accuracy of dots significantly affects
the quality of image. That is, on a recording medium having low
absorption rate, if only a little deterioration of position accuracy of dots
occurs, ink does not spread well, causing pinholes where ink does not
cover. Such points lead to uneven image density or deterioration of

image density and causes deterioration of quality of image.

However, the inkjet head used in the present invention has high
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I mage density and causes deterioration of quality of
i mge. However, the inkjet head used in the present

wo pwentdsen has hi ghposition accuracy of dots erenJrdo@ns321313

i nk having |ow surface tension is used, and therefore

i nk.covers recording nedi um even en. medi um havi n .
IR SR GHBRTasT Phedats SV ek BAingn [y i rsgon is
or deterioration of inmage density is prevented and

prsied; exhdrtherefare hokicnyehs ghcondine mediumyevem veen medium
obtained. It is preferable that surface roughness of
IKd1he PR eibsolptieh raedis séde MIRSECOhevEN CihagN dedsity or
smaller than 0.2 mm By setting the surface roughness

. . 2 | efqt ' .
S GEa 800 g Ter 6, ULy LG id Rbeplhaving
i.egs of a nqzzle p%)atg of (?n i nkj et head used in the

éflg emage {ygian beobtdngdesent enbodi nent, a nozzle
plate 32 which is a plate base material of an inkjet

head i It nmpuéfacableddalt\suafasetnoogbnessgf bik kepellahtdayer used
the surface thereof, ink repellent film31l which is a

Shl theopesbR6 ifvdriticn havinadlek thakr@gsuml My setitfiantte durface
(0.1 nm is formed. It is preferable that the surface

r f I epel t, Ll ' ' .
SPUEHEPRS s SneB 0 23R, LRE amdniR pEIofonSR ipwpifif can be
thi.ckness of the ink repellent film31l is nore than
deQuR®H- and nore preferably 0.5 nmor nore. Wen ink

is filled, as shown in FIG 9C, neniscus (liquid

| evel ) F1Gss & andd? shawt ¢tresyrsectdenal viewseeha tivzzlenklate of an
repellent film31 of silicone

inkjet head used in the present invention.

In the present embodiment, a nozzle plate 32 which is a plate
base material of an inkjet head is manufactured by electroforming of Ni
and on the surface thereof, ink repellent film 31 which is a siliclone resin
film having thickness of more than 1 A (0.1 nm) is ‘formed. It is
preferable thaf the surface roughness of the ink repellent film 31 is Ra:
0.2 um or smaller. Moreover, it is preferable that the film thickness of
the ink repellent film 31 is more than 0.1 pm, and more preferably 0.5
pm or more.

When ink is filled, as shown in FIG. 9C, meniscus (liquid level) P
is formed in the boundary between the ink repellent film 31 of silicone
resin film and the nozzle plate 32.

In the ink repellent film formed on s plate surface where ink

discharging opening (nozzle) of the inkjet head is prepared, the area of
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resin filmand the nozzle plate 32. In the ink
repellent filmfornmed on s plate surface where ink

wale®chaisgi ng openi ng (nozzle) of the inkjet herdr/imo06/321313

prepared, the area ofthe aperture's cross-section

perpendi cul ar to the center lipe of the aperture .

ither @agvétélrgﬁamrsraecapengewqqdlt?%@rdF%ttawcéeflmmlm?e of the
pl ate surface at around the ink-ejecting aperture. It
iapeptee imdreasdéshgrathellg haloegowitihehenlisteped Ifeom thé rplate
in the vicinity of aperture has a curved surface

Sh#PRe dtlarbfindl the iﬁkeéjgéﬁi@%;ﬁ bP@dret he curvature radius
of curve of ink repellent fi Pm in the vicinity of the

openi ng, i.n the creossys i.on..of in.surfac .
hol udihq® aeafesppin ibgf thechtis Bf S B4 [aiflons il in the
the thickness of the ink repellent film In addition, ,
ivicingtyapk gppriarer hat @ chrYed surfageshange dt 18 ralsp fureferable
repellent filmfroman end of the opening to the

that theé yuséatire radéus of) curve bfindk oepelientt filom infthel \cmity of
surface including centerline of the opening forns an

3R fcﬁﬁé’xﬁfﬁ% §n CiHeC RS- sBEGoh | dTEp1AN stivfacatincRidiAgi déhtéfline of
the circufar arc is higher than the thickness of the

i,k I, 4 her. i i s.

ABE AR5 ERreR? pisbetn g A B ERPSsn of el BrBpRRE fuka”
opening of the ink repellent filmin the cross-section .
of pl ailp additieme it de| alsprrederable |thag arcurked diiokdhe ink

forms an angle below 90 fromthe surface of nozzle
rapellémt filmdtromdi ngehAefehd opaning Ihthopemity offthe lvpening in

nozzle plate 32 is made to have a cross-section nmade

g%/ie péﬁ%&sééﬁéﬂctﬁ' BBliReBdiaEE ahchRlihBecdiRBiIehd idTetle @pening
forms an approximate circular arc line and curvature radius of thé
circular arc is higher than the thickness of the ink repellent film.

Furthermore, it is preferable that a tangent line th;at passes
through the end of the opening of the ink repelleﬁt film in the
cross-section of plain surface including centerline of the opening forms an
angle below 90° from the surface of nozzle material including the end
part.

The opening of the r;ozzle plate 32 is made to have a cross-section
made by plain surface perpendicular to the centerline shown by
dashed-dotted line in FIGs. 9A to 9C become approximately elliptic with
the centerline as its center. Moreover, ink repellent film 31 formed on
the ink discharging surface of the nozzle plate 32 is formed to have its

cross-section area made by plain surface perpendicular to the centerline
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dashed-dotted line in FIGs. 9A to 9C becone
approximately elliptic with the centerline as its

wa@enres6s4Mor eover, ink repellent film 31 forneRCDIP2NE321313

i nk di scharging surface of the nozzle plate 32 is

formed to have its cross-section area  mde by pla
WP%’@egﬁép‘-ﬁ’&Yd langexrag fhe EosRAEN ditaness from the nozzle
gradual |y larger as the cross-section distances from
tlatend2zl e pl ate 32. Mre specifically, the aperture

of the ink repellent film31 is round shaped and

cur ved NIbRE sbe€ifically e fHe Mpe2parti @ the idle repéRbRt Mlat €31 is
32 to the vicinity of opening has curvature radius r.

' f b hat 1.t h i Ly [ '
ik fieBe RO by e S b e o By B place

openi ng of .the ink repellent film 31,. The thickness ,
92 tonidie; icknike of openinigehashurvasure gpdiusin mibas B%”"rfé?abqe that

than round part thereof, which is the opening part,
dhd durvatuner efdinalbl & langeér then thiockinesssl th ased bther than the
maxi mum t hi ckness of the ink repellent film As

SR tyRFCh RPN E of BIRS fie SeIRMtEInPB1t he nozzl e plate
32 and opening of the ink repellent film 31, which are

articulated .W th each ot her, hayv S

appr ox i HPEbF T o Belckn B e AR Fenalions il 3 other
wi t hout radical part) that dqoes not, catch w per or tfi]e
thre, rqund,pasinthergel sy Bich isotherrering Pl aadart| i§mreferable
film31 free from being separated fromthe nozzle

phat ¢h&2hitkaetsoddathé nodxim yarthigkridse of dbe ¢ak irzpellqar film.
even when wiping is performed by the w per made of

rubber A db8§ikdd<8bodd! BQ4RIse dfeniisg RIFEhRr 8blAe tlate 82 and
shown in FIG 9B, a tangent

opening of the ink repellent film 31, which are articulated with each
other, have a shape approximately without a sharp end (smooth curved
line without radical part) that does not catch wiper or thé like, it
becomes possible to make the ink repellent film 31 fllee from being
separated from the nozzle plate 32 due to catch of wiper by the
radicalized part even when wiping is performed by the wiper made of
rubber or the like.

Moreover, it is preferable that as shown in FIG. 9B, a tangent
line that passes through the end of the opening of the ink repellent film
31 in the cross-section of plain surface including centerline of the opening
of the nozzle plate 32 forms an angle 6 below 90° from the surface of the

nozzle plate 32 that includes end part of the aperture of the nozzle plate

32.
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line that passes through the end of the opening of the
ink repellent film31 in the cross-section of plain

wae oaed41 ncl udi ng centerline of the openi ng OPCT/hR006/321313

nozzl e plate 32 fornms an angle q below 90 fromthe
surface of the nozzle p] ategieZ that includes endblgart
of theAataseriPed sibavRethe 2nede B betavesn the fargentylipe at the
above, the angle g between the tangent line at the end
ehd afespergngfoft the imk reppBéheditlof Blnasd thednozwe mdatd 82 1s
plate 32 is below 90. Thus, neniscus (liquid surface)

Below 00P NEPhatabhdnisbud (BqRRYRARftePE W EorhBE dthkly in the
repellent film31l and the nozzle plate 32, greatly .

educi ng,the possi bi lity ®Nni sGu s f d in
%?‘ﬁ%&a’ggggpwign Zt%Fe’srb tr?ép?@%gtrrerﬁﬁfns?asaggr }}fcél%%gi% pldte 32,
stabilized and the stahility of ink ejLecting 3an bg ,
graathy sefucing fhe npsgbrhby hatgmeaiseus Bas formed iipgther area.
head including the nozzle plate 32. As for the
Akl 4 cosealt; ¢bé menisthe surésents stabidzerband the stability of ink
roomtenperature curable liquid silicone resins are

@er@ﬁﬁga&_lx? bedBApFOVed B ehe'idMge F¥nip0d8vRE using an inkjet
Rydr ol'ysi s reac{)l on. In the Exanpl es described bel ow,

R2411 w Corning . Tatay Co.) was used. Table 1
Eﬁ%@én‘ilégéﬁ eogo%@eélpgaatte?%% on the formof area from

an end of opening of the nozzle plate 32 to the )

vici nif§ dPrarthendsdicoppe ksemi g, thik pEesendr oampodiaent,
nozzl e, edge separation, and stability of ink

syomttemperatire curablshquid silicoablresins avecpredestide, pambdnore
exi sts at an edge portion of the ink repellent film31

prdfetdB1 Yaref tiae WTthRiroPR8 8 iredtion NeId Ake VE¥amples described
below, SR2411 (by Dow Corning Toray Co.) was used. ‘

Table 1 shows results of evaluation on the form of area from an
end of opening of the nozzle plate 32 to the vicinity of an e’nd of the

opening, ink pool around the nozzle, edge separation, and stability of ink

ejecting.
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| eft around the nozzle and the edge was separated by

W ping. Wth the round shaped end,

WO zfor/p4dset when conpar ed,

parti al

edge separati on when r<d,

the i nk was not
one in FIG 10A showst/&p2006/321313
and one in FIG 10B

showed unstabl e sprayi ng of droplets when g>90. As
there are cases

nlin FIG 10C, when r<d or

q>90

WHCIU LLL=LLLIRS)

RS o

AL N e 4

Cos— (oot

gf:meen t he |nkIrE&e%hent f

1”4

32 and wherné

)UIIdbU) V I3

ment scus (

L L -
Formnmed 1iIrt

iBdge31 and t
NSepatatiord i

(> —
Hggection
rStability

convex—pPart

Eﬁ'ﬁ endi cul

est) tq

{(part—where
ar to center
pwar d the cer

ClI'USS~= DCLLI

[Ramtially t he
10chDf opem

JIT  dl ©d

Q?c%%ng becd

in ink

&Sod

i'cpc= Fent—f
fluctuation,
recording i

[ 1! T
LI LLBE® 2 S I'TIci

' he st abi
ng% by t he

efot €,
ty of ink
| n(krjyet recor

lHCIﬂ

uuy appeat

i ng whq

rGood

I'Ng” appar at|us

usi ng an i nky

HCGU IIH

IUUIHg lHC I

rozzte—ptate

32. Next, th_ uf act uri nmet hod of nozzl e merbe
dlonabharikj ef egggd accord:&% %o t he d%\%%/e descri treﬁoJa({
ﬁR(ﬁﬂﬁht enbedtrrent—witbe C)\pl arfeg—FHG—T1t—shows
Bhape) Nk rep ent film is forned appl yi ng
silibcone re;e%éusi ng a dﬁopenser 34 ell\g%ordl ng tg (?%Oéi
pr esent eﬁbJuiucuL. —On—the—nk—dt-scharging—stde
surface of a pgzzle pl at 32, manuf ag Rartallyy Bad
el ectroform ﬁ g, the d| sp nser 34 f o (}q@plryl ng sijl'i cone
o Ul UILI UII I =) ul DPUDCU IIIC UI DPCTFDCI o'-r o L,UIILI ' cu,

to scan on the nozzle plate 32, naintaining a certai n
predeterm ned di st ance betvveen the nozzle plate 32 and

tip Of ged e t%%gl %F% %shaﬁgflgrﬁé% an edﬁe portlon

di scha 55 Rkt
silicone resjin filmca
QVIClnlty of an end of opening), the ink was

of the ink repellent film 31
left around the nozzle and the edge was separated by wiping.

With the round shaped end, the ink was not left; but when
compared, one in FIG. 10A showed a partial edge separa‘tion when r<d,
and one in FIG. 10B showed unstable\sprayilng of droplets when 6>90°.

As shown in FIG. 10C, when r<d or 6>90°, there are cases where
meniscus (liquid surface) P is formed in the boundary between the ink
repellent film 31 and the nozzle plate 32 and where meniscus Q is formed
in convex part (part where cross-section area perpendicular to center line
in the opening becomes smallest) toward the center of opening in ink
repellent film 31’. Therefore, there may appear a fluctuation in the

stability of ink spraying when recording images by the inkjet recording

apparatus using an inkjet head including the nozzle plate 32.
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sel ectively nmade on the ink discharging surface of the
nozzl e plate 32 as shown in the above-nenti oned Fl Gs.

w@2anu4d4t 0 9C. As the silicone resin used in p¢CEIP2006/321313

present enbodi nent, roomtenperature curable liquid
silicone resin SR2411 (by Dow Corni ng Tora .y ..
vi scosNegt, tmr@)fa%éiﬁ\fgswth i‘%?tal %0 Ei‘%/ﬁmcgf’r of an inkjet
silicone was found on the nozzle hol es and behind the
hoad| acqoirding tdhtlok nsweotlesérebed | presert ressbodimiémt will be
thus made selectively was 1.2 mm and the surface
Egll,qgm@ds_s (Ra) was 0.18 mm Application hole of the

tip of the needle 35 according to the present ,

o 50, 3 o 3 WP

application. is perfornmed as shown in FIG 12A )
vHicpre spain yging @ disppReT Ihaeenrdimpgin Ereprgsent embodiment.
application of silicone resin to the target by

scanni Om tthe dhkpdisdargihgondige oruefate of her noxalelsplate 32
scanning direction for application can be only one

HdffhEQReay Ll fofbeme: NeRd dienlan®a fdteapplying silicone
direction, as shown in Fl 12B, or to scan to the

SOREEL 8 RS | B RFRAL E8tpn s ot

nozzl e plate 32, to which application:is_perforped, as
pladan32:n DRIGtaDBE  FHeaTENE g?ed@teﬁmnﬁ%c@gga&m ggtween the
change scanning direction by 90 or to scan to the

appzs ipleteds2 aatlitiy ofinchqedld 86nwihile s sdivonagetor isadischarged
plurality of times, which made it difficult to perform

Hinl AHA BRPLE @Rk ABedle 85 amRisl GRkl 8ilicbAb dRisin film can be

According t.o the present enbodi nent, application hole

gt:leegtr{\efelgfl Rade on the ink discharging surface of the nozzle plate 32 as

shown in the above-mentioned FIGs. 8 and 9A to 9C.

As the silicone resin used in the present embodiment,
room-temperature curable liquid silicone resin SR2411 (bsr Dow Corning
Toraéf Co., viséosityi 10mPa-s) was used. A little amount of silicone was
found on the nozzle holes and behind the nozzle plate. Thickness of the
silicone resin film thus made selectively was 1.2 pm and the surface
roughness (Ra) was 0.18 pm.

Application hole of the tip of the needle 35 according to the
present embodiment has a width that is sufficient for the application
width on the nozzle 32 to which application is performed as shown in FIG.
12A. Therefore, the dispenser 34 can complete the application of

silicone resin to the target by scanning the dispenser 34 only once.
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of the needle 35 is prepared to have sufficient width
for the application wwdth to the nozzle plate 32. This

woree®44su2 possi bl e to apply uniformy on the tBeTar2006/321313

| eading to an accurate surface. FIG 13 shows

application operation by the dispepnser 34 accordipg t

the prdfetfhes wdisnseanningdigentianyforanmication; ¢an h%ﬁ@?y one
as that of FIG 11, except that a silicone is applied
vdirécetiai anlaihgreds aasn&fl fo change the ldérdction, asmhowngin FIG.
of the nozzle plate 32. The gas 36 may be, for

SYFrSo sthh tBNthedPhodRt Bedt}Y as the gas hardly
undergoes a chem cal reaction with the silicone. The .

appl i cag,i on..whi | e .di schag gi t he gas fromthe '
nozzl e N etlprafzgstbﬁog’sﬁeaﬁeg :?% Y&r mgyé’lg%ﬁ}' cg%éror“éeg j fhan the
filmon the surface of the_nozzle, except for the_ . . )
rRpplIcation evisitht oé Hhey znezzle aplate2 32 \pioegvhich japplication is
possible to forman ink repellent |ayer of silicone
rpesrfornasd, ssoshrovwm 1 [FEG. 12Boy HEpgreforegitt was sietéssang to change
resin w thoutdi schargi ng the gas 36 and then

?é'ﬁaﬁh_ﬁ:i@ Bi3ctibg 12903 {J Qan EHROGH) Rite! dirEetivhn )ﬁ'ﬁﬁ?erform

e ﬁl i cone rssm mpregnateﬁ into a pre-determ ne
i ' . That is, in addit
18" Soantadls 5 arploFR Ry B bt rebichiripte R iRt 8 perform

surface, very thin ink repellent film:3la (ink

rapéonne gpplicatippto the apphsatiga|trRrgat. openi ng) can be

formed to a pre-deternined depth fromthe edge of the
aper t urdccotdinigetontizez p ee geind team Badinildet, meplicatiog halk of the tip
repellent film31 of the nozzle plate was w ped by use
iclfrfk&% HEddYh fséoi%eﬁre(ﬂ?&éd N8SKBave Quificidist #idtds Wit the Qﬁphcation
width to the nozzle plate 32. This makes it possible to apply uniforml&
on the target, leading to an accurate surface.

FIG. 13 shows application operation by the dispenser 34
according to the present embodirﬁent. The conﬁguration\ is the same as
that of FIG. li, except that a silicor‘xe\ is applied while discharging gas 36
from a nozzle hole (opening) of the nozzle plate 32. The gas 36 may be,
for example, air and any gas as long as the gas hardly undergoes a
chemical reaction with the silicone.

The application while discharging the gas 36 from the nozzle hole
makes possible to form a silicone resin film on the surface of the nozzle,
except for the nozzle hole of the nozzle plate 32.

Moreover, it is possible to form an ink repellent layer of silicone

resin as shown in FIG. 14 by applying the silicone resin without
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repellent film31 of the nozzle plate maintained
proper ink repellency after 1,000 tines of wping. In

w@odwrhiam, the nozzle nmenber on which the ink pepatioent21313

filnrbeing formed was dipped into the ink at 70C for

14 days. aresult, it was confirned that

dasﬁbareﬁleyﬂsq &7% 3 and then OasaiaAEIRg Fhe WAS %Frﬁphith%al.ozzle
FIG 15 shows an exanple of an inkjet head of the

plate 32 whandheisilicaredreshmwa prégnateatiptorh re-deteaizied depth
hol e was formed by excimer |aser processing. A nozzle

Rl.2L & 6% MRGoNBIe Thad R Th RAdRi6E Tb &h@ﬁﬁh%ep@ﬁénﬁﬁﬂm%l on
hrghly rigid menber 125 by use of thernnplastlc

hesrve 126 and on he surfa e

TR 5’ Sy e VeSS iR i repB Rk CRIRCB1a Gnk
repellent | ayer 123 were sequentially lamnated, A
epellenth film 2p Hde dgneeqyate @f dpawel @R borioamed to' a
the resin nmenber 121 and a nozzle continuous hole 127
peerdutdrasinedgdepthhfrohe the zdige dfoihe dgertmse fofrthednenzle plate
the highly rigid nmenber 125. Sig 2 thin filmlayer 122
was formed by a method which requiresrelatively |ow
heat, that is, a nethod t hat enables formation of a

filmr ate erat n hr

af f ect ﬁerng e H% T%gt %P 301a ft?he g%ﬁ%lf‘%’r gﬁeglv}éls fyiped
beam evapor at | on i on pl chem al vapor

BEpsse tafoan BIHM prrlhb% st Qiphr pBsTesWh the ink
CVvD) or the like are preferable. It is preferred that

répellomtsBlmf 31 v thegn@zdléiplatd mmaindyeredlpbries ek répellency
as possible provided that the adhesion can be secured,

bEem £ 660 iR Irihipthe Pr Pt @3Ai16n PEhd dzARIMEM Y 8h which
cost, since excessive
the ink repellent film being formed was dipped into the ink at 70°C for 14
days. As a result, it was confirmed that ink repellency similar to the
initial film was maintained. |

FIG. 15 shows an example of an inkjet head of the present
invention and shows the state where a nozzle hole was formed by
excimer laser processing. A nozzle plate 43 was made by joining a resin
member 121 and a highly rigid member 125 by use of thermoplastic
adhesive 126 and on the surface of the resin member 121, SiOz thin film
layer 122 and fluoric water repellent layer 123 were sequentially
laminated. A nozzle hole 44 having required diameter was formed on
the resin member 121 and a nozzle continuous hole 127 communicating

with the nozzle hole 44 was formed on the highly rigid member 125.

SiOz thin film layer 122 was formed by a method which requires
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t hi cknesses of filnms may result in problens in nozzle
hol e processing by excinmer |aser. That is, the resin

woroues65121 may be clearly processed in the shepEIJRN06/321313

nozzl e. hol e, however, a part of the Sig 2 thin film

i bl o P e RS e b ot aim im

adhesion is secured and no Sig 2 thin filmlayer
temmpirature praotges $hat idvesheotetbermallyasfectptbe ewsimgnember.
it is appropriately assunmed that the filmthickness is

Spécf‘ﬁéaﬁgo s@u‘;ﬂ}riné Ojch MNsBam NBV£pdracion! aldhny phei el&héﬁlical

A and 10 to 10 nn) From experinental results,

géﬁe%%ﬁ 1ti &‘é :ﬁ’é ﬁg%a&a%%% S‘%%%Ruﬁf (P- CVD) or

rml nt ai ni ng Eeu\f%gl Ci ent adheS| veness. | n addition, when
he nkgiarp preterggle. 300 A (30 nm, there appeared a

I|ttIe processi ng rermai nder in an all owabl e range,

when t heist putedéared thex thekewsS 06 the (30:2rthyn filmelager 122 is as

appeared a consi derabl e anount of processing remai nder

Rt akSHoaivlezaidvided anhaRttheNadBeeRS¢d Be secured, from the
|np055| |I|ty of the subsequent usage. Any mat eri al

géqwo%odngs fj r?‘é s1n’ga|p Ho%l aq{d ﬁﬁtéxggF ! &oes[ﬂt éﬁ?ﬂ? M excessive

repel’s: |n Specifi
fluoric water repellent materi si.l i cong ter
thisknpeses oflilens amay gesulhan R eé%nbém@é lechio fEpEpCessing by
kinds of material are known as the fluoric water
ergieddrelatserrat Bhatais, therresimamamber 82dfmay be clearly processed
per fl uoropol yoxetane and perf| uoropol yoxetane vari ant

P¥hbaiepd dMASAE iHRYe, héWeverOat EQi’t B5¥e 1930, 188 film layer

vapor deposited to obtain a tﬁlc ness between 1A and

182 Anbnty bR Fench BRogdRidY hA%elBAL bk Blfbssing. s

nt P

for the range where the adhesion is secured and no SiO; thin film layer
remains unprocéssed in the excimer laser processing, it is appropriately
assumed that the film thicknesé is 1 A to 300 A (0.1 t;) 3 nm), more
preferably bet§veen 10 A and 100 A\(l to ,10 nm). From experimental
results, processability by use of excimer laser showed no problem when
SiOs film thickness was 30 A (3 nm), maintaining sufficient adhesiveness.
In addition, when the thickness was 300 A (30 nm), there appeared a
little processing remainder in an allowable range; when the thickness
exceeded 300 A (30 nm), there appeared a considerable amount of
processing remainder and also a nozzle deformation, suggesting
impossibility of the subsequent usage.

Any material can be used as the material of ink repellent layer as
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show that there was no difference in |ayers having
thickness of 10 A, 20 A, and 30 A in water repellency

wao7mqsieng durability performance. Ther ef or e, PAEKI2065/321313

consideration of the cost and the like, it is
referable to set the thickn ss be A.and 20 A
E‘H?gl agd ?12 Pﬂﬁterlﬁli)trép?]ﬁalﬁlkdéﬁ @é%ﬁﬁ% rféﬂqrwwl?é% repellent

there are cases where the thi cker wat er repell ent film
aldtevml nsilinommwater vépellent peatestatnor thé bkezandrgased.
period of time, considering the reliability. In that

case, Manys k&S 6f AlHtBriaP a®6krowen bBItBKNBeSTiE Waited Q@peﬁlent
to 200 A (10 to 20 nm. Moreover, on the surface of

%rghgt(ea;ilf;.g’r Ic %r r gpel %m.lrla ay%r 1&%%’%1?8{/ &e\fgne and

aCtured y appl yi ng a resi

file, is tached t o, ass | aser ce n
perilepropphioxetang efaﬁ@nx,a{béfr %’E}é}mieﬁtlsmsepﬁ ilmogl DSX)
al so he used. As the silicone water repellent |

has beealvapoodepbsitpd tabbtancutlibkeess betivkesi 1 Acamé 30 A1
resin or elastoner can be listed and one that forns an

te'B fRAPetH RNbbthlihiRgbe Rt RatéR ksl diRyd e Rixperiiéit results
i &P

applied on a surface a base material and l[eft in

aa?vg?cthrag é SRS S LS en%e %%%%biﬁvﬂ%t tth%lkﬁecs%no% 10 A, 20

Tent e eri al I cone’
roeS|n or eJ ast oner t hat forrrs n i.nk repel|ent fil
Mendipifl KednoWaters dppellencst agdy 3R dirp ﬁlté(naeﬂm ggpance
processed to harden. Silicone water repellent naterial
Phyrdfore Makimg bomsilerptiah of the cost arskthe bike citds poeferable to
that fornms an ink repellent filmwhen applied on a

s&y kRE et}ﬁék@es}@aﬁstvv@é@rl A Al 40 adoat @9 »ikMm). Note that
ultraviolet to be
depending on the ink used, -there are cases where the thicker wateAr
repellent film allows maintenance of the performance for a longer period
of time, considering the reliability. In that case, it is prefere;ble to set.
the thickness from 100 A to 260 A (10 to 20 nm). ML)reover, on the
surface of the fluoric water repellent 1ayer 123, an adhesive tape 124,
manufactured by applying adhesive on a resin file, i1s attached to assist
excimer laser processing. In addition, silicone water repellent material
can also be used.

As the silicone water repellent material, room-temperature
curable liquid silicone resin or elastomer can be listed and one that forms
an ink repellent film by polymerization hardening when applied on a

surface of a base material and left in air at room temperature is

preferable.
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hardened. It is preferable that viscosity of silicone
wat er repellent material is 1000 centi poise (cP) or

whedoomuesid G 16 shows a configuration of an exeCTEr2006/321313

| aser processor used to process a nozzle hole. Exciner

| aser b@iaﬁms emtted froma laser oscillator 81 is )
refl ect tﬁ}ﬁ?ﬁfrer dgrategarepe]lent,matpria) pray ke tihegmosetting
processing table 90. On a light path of the | aser beam
g2licanet tesip oo edsstongert thialt doffs am hdarereljpartddm $hemapplied
mask 86; a field lens 87, and inmaging optics 89 are

@SR 6 Efck Bf AMAARIRATENEhRPRbAt PRScesSed fRhafdid. MUM
beam can reach a processing target. A processing

target (a4 .n0zzl | at €)7.91 i osiqt i oned. o /h Lo
pr OCESS,Sl(lﬁao eab‘flgtego%@gp%es%td "?%t%? ]riael P%\assg?b%gg\yn %%aeble liquid
processing table 90 is_configured Qy a ¢commercially .
HAFINLOTesixey elagipmes thag dormg any mﬁimtr@nbwhen applied
necessity, processing target 91 can be noved so that a
roeqai sexfapogift a draseheradefial anve rnadzatiedt with tiltdaxsdet to be
beamis assured.  Here exciner |aser was used as |aser
frrdexedanati on, but various types of |aser -are

avai l able as long as the 'l aser is short wavel ength

ul traviipl.et |aser; c hl.e of. ald at.ion pr i .
o 10E ReeBEaber I et o iR, RPE3PhMeny material
process inthe nuf acturi ng met hod of 'an inkjet head

as 10A8 cspwemen@m@hbel@m FIG 17A shows a base

material of the nozzle form ng nmenber. In the process,
Kapt on KI&. ddl showsle donlfigumationnd gueexdinleeslaséu pootessor used
Co.) is used as resin film1l21. Cenerally, particles

@5 pofess 4Shddztéhol. tREciddiclAb 1RGSR Bmified from a laser
material of. the polyimde film taking consideration

%fscillator 81 is reflected by- mirrors 83, 85, and 88 to be led to a

processing table 90. On a light path of the laser beam 82 to the

* processing table 90, a beam expander 84, a mask 86; a field lens 87, and

imaging optics 89 are disposed in predétermined poéitions so‘ that
optimum beafn can reach a processing target. A processing target (a
nozzle plate) 91 is positioned on the processing table 90 exposed to the
laser beam. The preocessing table 90 i1s configured by a commercially
available XYZ table or the like and depending on necessity, processing
target 91 can be moved so that a required position thereof to be irradiate
with laser beam is assured. Here excimer laser was used as laser for
explanation, but various types of laser are available as long as the laser
is short wavelength ultraviolet laser capable of ablation processing.

FIGs. 17A to 17E show a nozzle plate manufacturing process in
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handl i ng easiness (slippage) in a roll filmhandling
devi ce. When nozzl e holes are processed by exciner

wo amendesparticles of Siq 2 (silica) affects  PCT/JP2006/321313

processability by exciner |aser, causing defornmation

of a nozzle. Therefore, in the present. invention, a.
ftﬁlﬁrﬁﬂwvfﬁ%t}r@g@eﬁm otainKiet heag of P poesnt venition.
polyimde filmof Upilex (by Ube Industries Ltd.) nmay

al so b&Fliseti’Ashovat e lrseematexial af thPanazzld dermmg member.
Upilex are very fine, thus can be used as it is. FIG

TABhehosee 86, TRAplond aidlg RS eOfi InSivit B dogba&t{dlédﬁD@B@it Co.) is

122 on the surface of resin film121. Sputtering

ogd. i.n.; UAeR C | r.ef er abt a: &0 T
oot shsidy HPRCYE CoBPRBIaL dhirFicBoBh SIO2 (P or the like
t hi ckpess. of . around. o 300.A. (0.1 to n i. .
&’r@f%{]  themater s Pglywém%@]f{n@ taking g?ﬁlsﬁeratwn of
t hi ckness of 10 to 100 A (I to 10 nn). As the
drutdliorg easimessGdippagehin a nobt filml hemddmg devicerg Bihen nozzle
first and irradiating @2 ion on the surface of Si can
hRlés e JRicesstt BgdegsalirefaseRPpavREREtofoBiO, (silica) affects

adhesi veness of Siqg 2 filmto the resin film 121 and

SRR RARASTRRG, L RAE dePo ] bk Yorae

film FIG 17C shows .process of__appl.ying fluorine .
vihereforgpun thpresand ipgentionaa fm Wath PB SiOpRaTtisles is used.
such as spin coater,’ roll coater,screen printing, ,
dYoesovena polyimidée idgm| 0fkgpdex (hpe Ubeckhdastzipp IIjtdgtmayi also be
met hod, but formng a film by vacuum deposition is :

Rel £f pRakinsReIBaAISA. t IPaStRBRIIROTUYileVre f8EfHus can
of adhesi veness of the water repelleéent film reover,

acyum é}lseﬂol%! tion perfornmed in the vacuum

FIG. 17B shows a forming process of SiOz thin film layer 122 on
the surface of resin film 121. Sputtering method in a vacuun; chamber
is preferable for the formation of the SiOs thin ﬁlﬁl laye‘r‘ 122 and film
thickness of around 1 A to 300 A (0.1 to 30 nm) is preferable. Here, the
film is formed to have a thickness of 10 tol 100 A (1 to 10 nm). As the
sputtering method, using a method of sputtering Si first and irradiating
Oz ion on the surface of Si can be used. This method enables
improvement of adhesiveness of SiOz film to the resin film 121 and
obtaining uniform and dense film and is more effective to improve wiping
durability of the water repellent film.

FIG. 17C shows process of applying fluorine water repellent

material 123a to the film. Methods such as spin coater, roll coater,
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chanber after the Siq 2thin filmlayer 122 in FIG 17B
has been forned nakes it possible to obtain nore

wee@oiahl e ef fect. Conventionally, because a BOT/EKP208$321313

t aken oqut. fromthe vacuum chanber once the Siq 2 thin

filmlayer 122 has been for urity would attac )
oifTEfR %’i&?“l&ge SPray nHoakgm kor Pc]:ﬁﬁgri"g"ﬁ’t %ﬁe&ae ds appﬁcatwn

| oner ed adhesi veness. Note that various kinds of _
nmethody| bat efokmong asfilthubyi vecumnedepegitihers more effective
materi al and here perfl uoropol yoxet ane,

Asdchuge rt%@@'ﬁ@t&ﬁ)ﬂaﬁﬂo%@rmﬁﬂbveﬁfenm oft sdRediVedishof e water
be used as fluorine anorphous conpound. This nakes it

PRTELBLE fifh, O %%o%&%aﬁgm“@éﬁglﬁ FRSIrEHeq Thhe vocuwum

FiaT oA A o b 18y %é%&%a‘g’&r oL Eéﬁ formied

air follow ng the deposition of water repel lent film
Dnekes ithpespblecdssebthalinomone preferahlepeffednt Ggeventionally,
123a and the Sig 2 thin filmlayer 122 are chemcally

i 1RicA@de By wiRk Skak eakéh dut fiémf tHeVadiurh! dHHiPér YAESthe SiO;
repel l ent |ayer 123. FIG 17E shows a process of

SRR RN, LR B R B U8 S0 o

the adhelvetae14|sa d When the adhesive
t%HéaCPZQ the v ex h@ﬁlchamlgﬁﬁ tstovsaedAdhesaveness. Note
air bubbl e does not occur. Thatis because if -air ’
ttiblalb | eameesi kinds ] magenal arackudéwnhas dliaine dvaterarepellent
position where the bubble exist may be deteriorated
e 8 td19aPANE $iePd patfl b polxReshd) Perfluoropolyoxetane variant, or
mixture of both can be used as fluorine amorphous co’mpolund. This
makes 1t possible to obtain required water repellency. The above
“Optool DSX” (by Daikin Industries Ltd.) is also called alkoxysﬂane
end-modified perﬂuoropolyether

FIG. 17D shows a process of lea{ring the film in the air following
the deposition of water repellent film. Due to this process, fluorine
water repellent agent 123a and the SiOz thin film layer 122 are
chemically joined by moisture in air to form the fluorine water repellent
layer 123.

FIG. 17E shows a process of attaching the adhesive tape 124.
On the surface where the fluorine water repellent layer has been applied,

the adhesive tape 124 is attached. When the adhesive tape 124 1s

attached, attention must be paid so that air bubble does not occur. That
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FIG 17F shows a process of processing a nozzle hole
44, In this process, excinmer laser is emtted fromthe

w@uiloyiasde film 121 side to formthe nozzl e hor@Er/aR2006/321313

Fol  owi ng the processing of the nozzle hole 44,
adhe3|ve tape 124 is peel ed off te that ,
5 pegesg eﬁ agk bubble)jagrurs, queality r?oaoza 5 ei,eeémtnaed on a
raise the rigidity of the nozzle plate 43 explained in
postiobswhase tbherbulihilé teqikt mnfiyt s tletexriaapéd eliei tp atthesion at
process, it is appropriate to performthe processing '

G’{iﬁ%séﬂi‘x process of FIG 17D and the process of

i G 18 schematicall y shows an appar at us

used t ture_an inkj or di .
"ok et FEad  Faoecr arphO S oseHiAf Aohp e ke 2. 1n ohis
invention, .This apparatus, was nmanuf act ured_by

REQOGEHI SKCHCR 1aRaTHs @ metkfqdefromy theypelyamade ilwis121 side to form
devel oped by Optical Coating Laboratory Inc. (OCLI,
théS.nozek odd 440 nEolléwiatgitbe apraznssingf bf ¢he onoZzalé nhole 44,
for a display or the like, or to manufacture an

ﬂﬁégﬁéllthﬁg 124 1 OpeAeieérb‘i’Fm NéteHiHat He dxplhastiofiRdithe high

around a drum 21 Si sputter 202 which i's a station,

n gqun,203 ter. and 0ot 0pl . depo
Sty A 12 Dl T s T, B8 thRRRN pile 43
whi ch can vacuum. First, Si is S uttered by the Si
epripingd mo¥l6n é5t11r?e§nb9{%1 oitted. | Hrthagtds @@pi/lsdsp s prReess,
ion gun 203 to nake 'Siq 2. Then, Nb and Optool DSX are
iteppospp@p raqip rtmppexﬁ'bahytﬁeyptdmesﬁhgslpnmmem @ paobst d FIG.
Opt ool deposition 205. To manufacture anantireflection
ivbran&iﬁp@ﬁt&deeglofmee&fzgr med after Nb and SK>2 have
been accunul ated to have a predeterm ned thi ckness In

the prﬁ‘fgmm schematically shows an apparatus used to manufacture

an inkjet head according to an inkjet head manufacturing method of the

' present invention.

This apparatus was m;mufactured by 'mechani‘zing a method
calle;d “Metaﬁode process” developed\ by Optical Coating Laboratory Inc.
(OCLI, U.S.) is used to manufacture an antireflection film for a display or
the like, or to manufacture an antifouling film. As shown in FIG. 18, in
four spots around a drum 210, Si sputter 202 which is a station, Oz ion
gun 203, Nb sputter 204, and Optool deposition 205 are disposed and all
of them are in a chamber which can vacuum. First, Si is sputtered by
the Si sputter 202 and then Og ion is irradiated to Si by the ion gun 203
to make SiOs. Then, Nb and Optool DSX are deposited appropriately by

the Nb sputter 204 and the Optool deposition 205. To manufacture an
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i nvention, function of the antireflection filmis not
requi red and therefore Nb is unnecessary. Hence, only

woo@7leper of Siq 2 and Opt ool DSX are requir eRCT/B32008321313

of this apparatus, as described above, it becones
possiple.to erformvacuum depositign o t 0q). X i
BREITGReCHAR SlEw PO 1% Rer enaeétaffm &b%f %@E‘iﬂz%een
has been formed. It is preferable that the critical
scrdmuolatedndoohavé nheredeterspekdethickaygss. i sIns the 40esent
mMVYmand 5 to 30 MV mis nore preferable. Wen the
ﬁNéﬂtﬁf’H faHEfi88 f t RO BneireA¥ERSM FlRDisM e _(ﬁﬁ'ﬂﬁadn@ﬁd |tBerefore

.plate may excessively wetted by the ink, erefore,
ggy §) : 'gﬁ% ar§‘ rﬁg%@é egx%lér%lgengayrgrcﬁeg (%2n égﬁ?@bﬁ)ol%SX are

m ght occur.. V\hen the critical surface tension exceeds |,
neAEKPdn - Byc fspr e fhisaAPPRE’L ISR AT d58ETIPed  ABAVER 1 abgopmes
stage of repeated printing due to excessive wetting by
pbssiblek to Aarfmmh evariuame depdsition i Oppedll BSX linythe wasuum
actual ly manuf actured by applying ink repellent

eﬁéﬁrbbalaﬁ%lmwe Si0, tabh Els RYefN 28/ HHE BusR ReBidr ate and
drying it by heating. Resu of msasurl ng the critical

?.g[)r ZC tlglgf)}ée fzﬁbele Fﬁ | Cg)]er a0 % fné fgé(eertenglo%h%\fmtﬁ@ ink

StFe© RS of
obtalned by Zi sman net hod. That |s certain I| UId of

ippellent oy aE 45 o fa (A0 mH/E ANk A BRRNRoL#h mage preferable.

dropped on an ink repellent layer and contact angle g
Wilse nrelas urieital Wieface ensonfexceeds88 noN/mf thdaotzlgpldte may
is plotted on X axis and cosq is plotted on Y axis, a '

805 NB 1y twatkd by {Heihie OPhatdisst, GEithEBRhaALY- is repeatedly,
Surface tension when the straight line hits Y2l (g=q)
81scharged ink would not go straight or error in turning ink into partlcles
might occur. When the critical surface tensien'exceeds 40 mN/m, such
irregularities would occur from an early stage of repeated print‘ing due to-
excessive wetting by the ink.

‘ A nozzle plate having ‘ink repellent layer was actually
manufactured by applying ink repellent material shown in Table 2 on an
aluminum substrate and drying it by heating. Result of measuring the
critical surface tension of the ink repellent layer is shown in Table 2.

Here, the critical surface tension can be obtained by Zisman
method. That is, certain liquid of which surface tension has already
been known is dropped on an ink repellent layer and contact angle 0 was

measured. When the surface tension of the liquid is plotted on X axis

and cosO is plotted on Y axis, a soaring straight line is obtained (Zisman
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calculated as critical surface tension yc. Critical
surface tension can be cal cul ated by ot her nethods

weamhoas4Fonwkes net hod, Oamens and Wendt net hodremar20@im321313

Gss nethod. Moreover, an inkjet head was manufactured

usi ng a.nogzzl e plate having anink.repellent layer,

AP ar StiBach ctensov - ORT] ShecearEhtminer dBtLYRG ©0=0) can
met hod. Using this, cyan ink to be described |ater
(cayardatekasicriticad sorfase tEnaiopl ¥e.1 @utisel dusface ension can be
| ater) was sprayed. Ink spraying process was video

rtQIIERA bProtBES BtRbds BuchhsAFbwkBs iR, \Giwsss aadWendt
nozzl e plate was used, ink was normally turned to be:

ﬁ@éﬁfﬁeﬁ%%ﬁ éé&%}{e'ths&. of spraying was confirnmed to

he“results are shown in Table 2. <Cyan | nk>
20% by nass. of copper phthal ocyanin I gnent. ,
cont ai AYIAEPOYEF-yaR Ankieh Qleegrw% |néalav§5f5§%£ﬁ§mgsa/mzle plate
mass of 3-ethyl -1, 3-hexanedi ol, 8% by mass of
dlamingi an 3t bgpedest dhyer, esinyilart t8- blex catevieainenfioped head
by mass of FS-300 (by DuPont Co.) as-fluorine
SHhhBfdcRHingOndthdd, "BSingOfhiSy (el inkvid by de¥esbed mg)r,(cyaq

0.5% by mass of 2 am no-2Z2-ethyl-I, 3-propanediol, an

Hke RS IF ¥esfblesf nbe HephBhEN MEER Wekbohled. Ink

y a nenbrane filter having an average pqore sjze of
GPEAYHRE PFREESS Cyah Vigho \xa%oréﬁapﬁ%mhﬁeé@t% ol Al the cases

one enbodi nent of an inkjet recording method of the
where each nozzle plate was used, ink was normally turned to be

particles and stability of spraying was confirmed to be ﬁﬁe. The results
are shown in Table 2.
<Cyan Ink>

20% by mass of coppe;'_ phthalocyanine pigment containing
polymer fine particle dispersion; 23% by mass of 8-ethy1‘-1,3-hexanediol,
8% i)y mass (‘)f glycerin, 2% by mass of 2-ethyl-1,3-hexanediol, 2.5% by
mass of FS-300 (by DuPont Co.) as fluorine surfactant, 0.2% by mass of
Proxel LV  (by  Avecia  Co.), 05% by mass of
2-amino-2-ethyl-1,3-propanediol, and appropriate amount of deionized
water were mixed to make the mixture 100% by mass. Then, it was
filtered by a membrane filter having an average pore size of 0.8 pm.

Thus, cyan ink was manufactured.
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present invention by an inkjet recordi ng apparatus of
the present invention will be explained with reference

wo eoof7jogasnes. FI G 3 schematically shows an exapi/aP2006/321313

an i nkj et recording apparatus of the present
Ef élon The inkjet recording apparatus shown in
i ncl udes an appar at us body 101, a paper feed

ray 102t oadey totie appar at O
paper, catch tr®&rodQa& Nanmh i s ’%@%@% $8%%ﬁ% 3£%§gg@9
body 101 for stocking paper o4 ' raying

of

ﬁb@brde@qmé)mgna d an ink ré ol | oadi art
Torhy On t he uppg’szsﬁrqf ace of t(r?g'(lg'n Iq}%:]]grt ridde gadi ng_

Bhin-F¥84, contfol part 105 that has a control| key or ‘a

dihepliayl uni¢ol $ KisKIFRH8d. The |i1gko aAIhi dge |ia@gieng
m&t 104 al so has a front cover 115 V\,hl ch can be

| gehsnatic

sg\:llﬁfa bl UDL;J I I ECI y l. U | LIS I. d.lbl bUIIUVU ATl | IIIK .
n t appar at ys 101, as own in
ﬁ&@%ﬂmﬂ-an %, ebYlage 133 ﬁ#sﬁgﬁﬂnby a gui‘d&®rod

1gd. which is alqui de nenber _amd |l aterally brildges

| ateral plates (not shown), and a stay 132 so that the
carriage 133 can freely slide to main scanning

direction. The carriage 133 novesand scans by main

scanni Hgrepooe emtodimend)ofi ant hekigt r eesordings myefdwdeof the
by the arrowin FIG 5. The carriage 133 includes an

phédett NBAGtiodd B}anrﬂglnﬂ&?éU reBijdehg h@pﬁ@rdthét of the present

di scharge ink droplets of yellow (Y), cyan

R O, e, B e e

crosses er_the main scanni,ng di.rection_and ink
S shars o7, o P8 PotmIHe B ABBATAwS of the

set downward. As
present invention. The inkjet recording apparatus shown in FIG. 3

includes an apparatﬁs body 101, a paper féed‘tray 102 loaded to th_e
apparatus body 101 for feeding paper, catch tray 103 which is loaded to
the apparatus body 101 for stocking 'paper on which image was recorded
(formed), and ‘an ink cartridge loading pf;lrt 104. On the upper surface of
the ink cartridge loading part 104, control part 105 that has a control key
or a display unit is disposed. The ink cartridge loading part 104 also
has a front cover 115 which can be opened or closed freely to install or
remove an ink cartridge 201.

In the apparatus body 101, as shown in FIGs. 4 and 5, a carriage
133 is held by a guide rod 131 which is a guide member and laterally
bridges lateral plates (not shown), and a stay 132 so that the carriage
133 can freely slide to main scanning direction. The carriage 133 moves
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an inkjet head that configures the inkjet head 134,

one that includes a piezoelectric actuator such as a
w@e@zoalsertri c device, a thernal actuator thatPCPER0EE21313

electricity heat exchanger such as heat elenent to

i ze ase .change. caused f m 0| li.ng ) id,
'é“L ﬁﬂmw JCAYIIRE LT %ﬁ |11n1 %sd%?té@n suggested

phase change caused by change of tenperature,
dhethe astoat ik FAGt dat or, or the |ike can be used.
Moreover, in the carriage 133, a sub-tank 135 of ink

of eachTl® lc@friage ABBVindRudeRean kRt head138havMihg fouk inkjet
of each col or o the sub tank 135, ink of each color

'S}Bepz;p “t} d;{)cktliig?gér\] p]{)l'@% Bf S]ﬁgg&r( (nY:))}’ %g%h )' %%nnta (M),
resent jnventjon t

k f th
0 Ahida %;&gﬁe%{’@{i&%ﬁwﬁo gl@ gutiets) Ogaﬂte fplet héad 134 is

Meanwhi | e, paper feeding part for feedjng paper 142
nbieposed iona alirespion theddirogsepaver the anain seahmhgtdieection and
paper feed tray 102 has a hal f-noon small roller

(1Bkﬂﬁro€fl<§:e(ﬁsélﬁ@émg dittiohdDthihakjdtaestsl i@ tRrReiwAAR As

fromthe paper Ioad| ng part 141 one by one and a

aerp"il Q]Ie%qﬂe @Taglx 1L °C rﬂif&?r%gcﬁl]gac iéﬂ ﬁéa@q\éﬁn nedHIR 1]nlcludes a

6 €6 € paperfeed sm
roIIer 143 and the separation pad is biased tpo the
gapereledisls askaptor spplkasia plegaglectifedeyachera thermal aginator
the paper feeding part is transported to the |ower
dihaé wiest doe ellevtrieityhbeat ¢schangea suchnapdrenstdlememtito utilize
whi ch includes a transportation belt 151 that. perforns

S g s cogko 3 i B ok sl
actuator which utilizes metal phase change caused” by change of
temperature, electrostatic actuator, or the like can be used.

Moreover, in the carriage 133, a sub-tank 135 of ink of each color
to provide the inkjet head 134 ‘VVith ink of each color. ’i‘o. the sub-tank
135,A ink of each color in thelink'l‘n(\ed'}‘a set of the present invention is
supplied via an ink supplying tube (not shown) from an ink cartridge 201
of the present invention that is mounted on the ink cartridge loading
part 104.

Meanwhile, paper feeding part for feeding paper 142 mounted on
a paper loading part (plate) 141 of the paper feed tray 102 has a
half-moon small roller (paper feed smali roller 143) that feeds the paper

142 from the paper loading part 141 one by one and a separation pad 144,

made of material having large friction coefficient, that faces the paper
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the paper 142 sent fromthe paper feeding part via a
gui de 145 by sandw chi ng the paper between the counter

wo odo7e465152 and the transportation belt 151, aPCT/JP2006/321313

transportation guide 153 for changing the direction of

h aper 142 sent to_approximately ve tlc II upward
%%ﬂ%agraaﬁmikaf gndher seRaTRHERARIS Piass ot paper feed
transportation beIt 151, an edge pressure srrall roller
se@llvaller 543 $idased by a pushi'ng nmenber 154 to the
transportation belt 151 side, and a charging roller

156 Whi'BB papeehiarofedthy thé phper Evalig part hetiswspasrdoo the
the transportation belt 151. The transport atl on belt.

d {
D880 A3l L LBF b0 U BRALR WRR W Bich inclndes
S capableof{)volwn tot{]edlr ctlonofag)lt . ,
B HASEBPHALOBNDE IR | tBAt Psriorms flestrostasy abserption of the
exanpl.e, a surface |ayer which works as paper

pbper uRom tuamisport the pagehya couptéry nellerol52 for transporting
tetrafluoroethylene and ethylene and a back |ayer

(e qidpdr’ e52 deCROMANRE, pRFéL Hed NI pavhivid d fi@é MBb by

by the sanme material and to which reS|stance contro

F hag_b h
Y350 s BaPePSEEOHIBE. pBE LIPS poler 152 and e
correspondi n o_.i.maging region. by th et head 134
trangpehiad %ﬁiﬂ dodna tyrp%)ﬁé@%%&}ﬁﬁ@e{]@i f?f <§1 anging the
prOV|ded to di scharge thepaper 142 on which i mage has

Berentioe odfi thed phyet Het2 sdapteto kepdotBdatahyl vembcaly tupward by
i ncludes a separation pawl 171 for separating the

RppFdxiftdely’ SN dothalt tAB TRQPek 3t ip@d odedhle tkahspertREBAMelt 151,
discharge roller 172, and a paper discharge snal

?Heedegaet%l 7e% aned sr_xtijgng) %Ie&f%@ég‘ﬁgcﬂllg %hgée%eb§% {)ﬁghﬂuézmember
154 to the transportation belt 151 side, and a charging roller 156 which
is charging unit for charging the surface of the transportation blelt- 151.
The transportation belt‘151 has no edgé, is roll;zd and bridged
between a tfansportation roller 15:7 and a tension roller 151 and is
capable of revolving to the direction of belt transportation. The
transportgtion belt 151 has, for example, a surface layer which works as
paper absorption surface formed by co-polymer of tetrafluoroethylene
and ethylene and a back layer (medium resistance layer, earth layer)
which is formed by the same material and to which resistance control by
carbon has been performed. Behind the transportation belt 151, a guide

member 161 corresponding to imaging region by the inkjet head 134 is

disposed. Note that a paper discharge unit is provided to discharge the
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In the back surface part of the apparatus body 101, a
both sides paper feed unit 181 is nounted in a

WO 20woMadske manner. The bot h sides paper feed umiT/JP8ds/321313

turns back the paper 142 which is returned to the
appar atus body 1Q1 in an osi'te direction.t.o {he
ToRar 10 ot Whieh Amarsdurt Be RCtsEred PETheomigheRg 184 and

paper 142 between the counter roller 152 and the
tthanepiéringludes besdparstioagpawl  1Ndt fort peparatingh the maper 142
surface of the both sides paper feed unit 181, a

!ﬁadma&heomaisgo@ﬁe&immem&au % pap¥t @esbhafbt heollkrS172, and a
i nkj et recordi ng apparatus, each piece of the paper

142 i sq: t f n ) i R I'

5sBet uisORE Sbys S T78 M RRRAy ME hs Biskllirge roller
ui de 145 and transported by bei ng sandw ched by the

t 7§n§lb%F‘t‘t§$it6ﬁyk;&3tlsP§PV5‘? ‘the counter roller 152.

Mor eover, the paper 142 is guided by 't he )

t r ans pdnttiiei wackysucfacd part of bke pppheatusobedse 101, a both sides

transportation belt 151 by the edge pressure small

ipalpk e fedd an# 88 0ii§ @cd e dahn 4 REmd¥ABIe Abhiney. CTABARA sides
by approxi mately 90. At this tine, the transportation '

N e A S

g

transportation_belt 151 to be carried: Then, by npvin
Eppagaius 296y1381aty an iQHH‘i’@lchanieﬁ?PEt thedg T8ation of the
corresponding to image signal, inkdroplets are ‘

di sedpor tetion belthkd bapdeed e papecl4Rbegwapnrtde ¢comnter roller

record one |ine of the inage. Wien the paper 142 has

hgonahHafsP A8 dredtién At etsar BigARt aNBuNtthabesd thenfpper
I's recorded. When end-of-recording signal or a signal B
fsglgéﬂctar gt%%db&fh Lia8s %%%%E‘ fé—'fég J}'ﬁt? 1'3??3%th§? papér feed part
182 is provided. ' ’

With this inkjet recording apparatus, each piece of the lpaper 142
is separately fed and the paper 142 fed in the approximately vertical
dire;:tion 1S ‘guided by the guide 145 and transported by being
sandwiched by the transportation belt 151 and the counter roller 152.
Moreover, the paper 142 is guided by the transportation guide 153 to be
pushed to the transportation belt 151 by the edge pressure small roller
155 and direction of the paper 142 is changed by approximately 90°.

At this time, the transportation belt 151 is charged by the
charging roller 156 and the paper 142 is electrostatically absorbed by the

transportation belt 151 to be carried. Then, by moving the carriage 133

and driving the inkjet head 134 corresponding to image signal, ink
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regi on has been received, recording is finished and
the paper 142 is discharged to the catch tray 103.

waben/oydsen near end of the ink remaining in theCT/JP2006/321313

sub-tank, 135 is detected, necessary anmount of ink is

su plled tqQ.the sub-tapk 135 fromthe i.nk cartridge
Seplefnars ischakged te £be PAPRE %ﬁpaﬂaﬁhés Si@RE; i Teqprd one
the cartridge 201 of the present invention has been
timepbLtthe yincages unBthera thhapaper d#2t has ibdenc iranspdgeed for a
201 can be taken apart to exchange ink bag in the

phedePmindt eaMShnt, VL 1R ikedordbd! d¥he® leridof-recording
pl aced | ongi t udi naIIy to load ink’ fromlts front side,

|t c n stl | | OVI

OF A § énaﬂ féle de%(i( fﬂ?&h%% lf%% ha ?a%lﬁglfe{hespéz%rdmg
apparat us body 101 e.g., when_t rat us. body 10
regignchas b%nar?%wee(brrqq%dm&és E@% gaél‘gft ?h%al?‘?ﬂ(]l‘lz is
cartridge 201 can be perforned easily. The nethod has
déehaeggal to tledcdtehusapd0d8n exanpl e of a serial type
(shuttle type) inkjet recording apparatus; in

addi t | PRenWhERhep@MbMEOEINE Lt k¥maRRiieeth e Bubithek 135 is
type inkjet recording apparatus including a line type

pﬁge(;t%cgb%?ceﬁg%gr MH?’S‘ par an% 51%2@?%4]%0 tﬁﬁ ?@Sﬁ&k 185 from

recordl g% met hod of the present invention, drying
etZQ}merel nafter often referred to as

adrylng devi ce) can’be used together to avoid

r ecor dimghepidkijett recokdiorg aepdtatgs dwhen ik inntheocartridge 201

recordi ng nedium fromgetting dirty by offset, both of :

g?{t%%‘ pPBeSinvRHERH NAEPedi konDlétRly eohéimb8Nk | chadsisest the

ink cartridge 201 can be taken apart to exchange ink bag in the chassis.
Moreover, when the ink cartridge 201 is placed longitudinally to load ink
from its front side, it can still provide ink stably. Therefore, vxlrhen some .
other thing is placed on the upber part of the apparatua body 101, e.g.,
whe;l the app.aratus body 101 is stored in a rack or the like, exchange of
the ink cartridge 201 can be ‘performed easily.

The method has been explained by using an example of a serial
type (shuttle type) inkjet recording apparatus; in addition, method can be
similarly applied to a line type inkjet recording apparatus including a
line type head.

Moreover, when printing speed is increased, in the inkjet
recording apparatus and the inkjet recording method of the present

invention, drying promotion unit (hereinafter often referred to as a
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recording. As the drying pronotion unit, a blower fan
W t hout a heat generator, a heat generator such as a

wh2000ge341 unp or ot her heater, a conbi nati on OPCHEJIP2006/321313

bl ower, and a heat generator, a mcrowave drying
%g&ice, or the like can begPre&frab#% used. The i nkj et

B ARgicah Sar b dsgh oty avorde Eeoafing ﬁBPHE%‘!"&f from
the present invention can be preferably applied to
eattiing sirtsc by dinky odeecoxling nmledimgfrofro gethingliety by offset,
inkjet recording printer, a facsimle device, a :

Goph &f, wikh andy e datSehiwleed eak Uisi Agt RuFfdiehtly dried after
facsimle, and copier. An inkjet head to which the .

e R LN E R

Schema a’subs al par
an i nkjet head according to an %gﬁodingnt of thg )
SeBsEAtor; & haati genezator-puch As; 3 halogen SHay oF GtBRR heatet, a

cross-sectional view of a substantial part of the .
coknbenatiemdf arblower daindet heah gorenaten achmacnosiaye ditying device,
i nkj et head includes a frame 10 whi ch has an engravi ng

b @he flikRCdanOhs pasfeddblyksedn! et (not shown) -and a
conmon |iquid chanber Ib, a liquid path panel 20 which

as a ka?&{ #gi%rgﬁl%%lﬁgagactu%%# l%ﬁlggﬂﬂje% %%érd’ﬂé& t’inethm'i

an engraving; at™ 1 ns*-as a 11 resistanc
AN TR N A —
pl ate which forns the nozzle 3a, a convexportion 6a, a
dewjzhs agnlysbing; for 6kampde,aan iinkjétnpreordipenprigpteéx;, a facsimile
| am nati on piezoel ectric device 50 connected to the

ebica! hosbpier) @lnd8 NyFrid machine featuring printer, facsimile, and
copier.

An inkjet head to which the present invention is applied will be
explained. |

FIG. 6 is a schematic ektended view of a substéntial part of an
inkjet head éccording to an embodimén!; of the present invention and
FIG. 7 1s an extended schematic cross-secti;)nal view of a substantial part
of the inkjet head in the direction between channels.

This inkjet head includes a frame 10 which has an engraving that
functions as an ink inlet (not shown) and a common liquid chamber 1b, a
liquid path panel 20 which as a communicating opening 2c that
communicates with an engraving, that functions as a fluid resistance

portion 2a and liquid pressuring chamber 2b, and a nozzle 3a, a vibration

panel 60 that has a nozzle plate which forms the nozzle 3a, a convex

93



10

15

20

a adhesion layer 70, and a base 40 which fixes the
| am nation piezoelectric device 50. The base 40 is

wore@e/oefs4bari umtitanate ceram ¢ and two rows PET/IFP006/321313

| am nation piezoelectric device 50 are disposed and
connect gd. I Ir&rit I“fr | am natj on pi-ezqel ectric device 50,
PPOPoEPe diaphragan RATHIOD,HP, APdoARL Wk IPRHL(WeppIe)6e, a
having a thickness of 10 to 50 nm and i nternal
dheunatide piezeslectatedefices 50 wenhpetiedai thn (ibertier panel 60 via
havi ng a thi ckness of some mmare alternately
lamdiedfeh THer moer fad al akise0od® |vlRh ifixeeORRECISMination
to external electrode at two ends. The piezoelectric
?P%%:e ec'scgiciéev%ev'gged in a pectinate nmanner by hal f-cut
I'¢rng processing and each part is alternately used as
driving _part 5f and suppqrting part 5g (which i s not ,
dri vi ngﬂﬁahﬂ% 4918 m@%pg barlmt%?ars%taéemm%éna two rows of
external electrode is adjusted by notching or the like
tthedemdnatide pibzoeléntridti deivice 0 are dispoged anduconmeotedas
a plurality of independent el ectrodes. The other is

not di indgd B&nﬂiaﬁidﬂgf)fé&@el'e‘étﬁ@ AdYedees t 8 piezakl€@Fddayer of
el ectrode. FPC8 is soldered to the independent

T80tk S0l 9, BRbbag B, P ER o ana

screwing the electrode into an el ectrode | ayer X
patsrmadnelectnedgnlasrea meade opf tSHéIe;t‘/gﬁ:hﬁg{ng )(Xg/Pd) having a

pi ezoel ectric device. A driver |IC (not shown) is
rohickreds af donge ERCGraradtdimiaselyolemoiatedr Thiengtemial ajectrode

‘application to the driving part 5f.The vibration panel

GQybiSisf nRetdAtd StePRdl d18ctFold at kwh! dribs.

The piezoelectric device 50 is divided in a pectinate ‘manner bsr
half-cut dicing processing and each part is alternately used as driving
part 5f and supporting part 5g (which is not driving part). Thé length of
outer side of the external electréde is adjusted by notchiﬁg or the like to
be ;livided By the dicing processing to function as a plurality of
independent electrodes. The other is not divided by dicing and 1is
conducted to be a common electrode.

FPCS8 is soldered to the independent electrode of the driving part.
Moreover, the common electrode is connected to a GnD electrode of FPC8
by screwing the electrode into an electrode layer positioned in an end
part of the lamination piezoelectric device. A driver IC (not shown) is
mounted on the FPC8 and this controls driving voltage application to the

driving part 5f.
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portion including a beamwhich is connected to the

supporting part, and Ni coating filmnmade by
we@b@chsasinrmi ng twice on the thin film di aphr apem/JP2006/321313

portion 6b, convex island portion (island portion) 6a

whi ch is connected to the p|e oel ec evi ce Q

be dri vikfy vakration paned 6 59&( ifhm tth’éCk flm
ink inlet 6¢c. The thlckness of the di aphragm part is 3
rportiod wnichitdingleebeafn whidbisweonnevteditaddhe stipportghgmpart, and
convex portion 6a of the vibration panel 60, driving

B éoa'i_ting)filﬁlh&aHé ByslebGofdneihgelviict binCtHietHif &i1aP didgiragm
vibration panel 60 and the frane 10 are adhered by .

%oirélron (%S‘tpg Y e%ﬂig &q)BOI('Jtlpat ﬁfé)?d"{bo%%n?%' u‘gﬁf‘chg?soconnected

pla I'con
single crystal substrate i.s ysed and engravj ng
rﬁgﬁmazwde%lq fryice éP&Orl@sﬁLf@wrﬂ:eabfo?ig 2K 23 opaBingwhich

I|qU|d pressuring chanber 2b and a pass through sl ot
thecomet Hhecimkmimet 6¢.i nGhe phnikigsg of whiechapbragmapad isB3 pm
a position that faces the nozzle 3a are patterned by

S Wik BicResk is B pRAlone! £fé). af ter etchi hg becones
bul khead 2d of the PIQUId pressuring chanber 2b

nar roweheilabdinER nortRi) of A e itdkiSpck @aﬁéedﬂvmg

portlon 2a The, nozzl e plate 30 js formeq,{eo
mareAfaf téwc}@namtuoncewzpﬁlgcmp Hemicee@ck Vﬁ’rrﬁflﬁg paRel 60

forms a plurality of nozzle 3a which are fine outlets
tamds thieafrannk 10raopl #dlseredrey patternalg shapkhegiaslager 7 0 which
'shape) of the nozzle 3a is forned to have a shape of a
HRERdes", aﬁﬁaﬂﬂa{f@l’fﬁl
For the liquid path plate 20, silicon single-crystal substrate is
used and engraving functioning as the fluid resistance portion 2a and the
liquid pressuring chamber 2b and a pass-through slot tlo be the
communicating opening 2c Whi(;.h is located in a position that facés the
nozzle 3a are i)atterned by etching methbd.
The part left after etching becomes bulkhead 2d of the liquid
pressuring chamber 2b. Moreover, in this head, part where etching
width is narrowed was set and the portion is fluid resistance portion 2a.
The nozzle plate 30 is formed by metal material such as Ni
coating film by electroforming and forms a plurality of nozzle 3a which
are fine outlets to spray ink droplets. The internal shape (inside shape)

of the nozzle 3a is formed to have a shape of a horn (or may have

subcolumnar or approximate comical trapezoid shape). Moreover,
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subcol umar or approxi mate coni cal trapezoid shape).
Mor eover, di anmeter of the nozzle 3a is, when neasured

wo@moressnk droplet outlet side, 20 to 35 nm MNOwII2606/321313

pitch of. each row was 150 dpi. Ink discharging surface
the no e plate 30 (nqzzl e surface side). s :
;s{lﬁmea%rd ofihe ore 3aciie MR THATULES Fs%épifa%r%et outlet

whi ch wat er repel | ent surface treatnent has been
pide Asd35 Wan.er Noegle |ditakt off ¢4 ol toae waselbGdpvi ded by
met hods such as PTFE-Ni eutectoid coating,

el ect r gdRP@chhPFingOSHAee W fHel@ogRleapldts, 30 (nozzle surface

,evaporatl on coati ng of evaporable fluoroplastic (such

%?degrfsf r%gicfe%hgvl Qéxn?%ﬁ‘éﬂen% oge: 'gﬂlagr r 3b dph water

I'C so Vet ereo

materi al of, the water ent f|In1 S Iected

depeMent uBface Haepiapal i@ JPe‘?Ih PregessRdt & xspeflppt film
i nk dr.opl et and spraying property thereof is _
stasbbeen eprandedi by vpeshodsy suchgaesc BT R Nobeatensoid coating,
Many different materials are known as fl uoroplastic.

A&t sod ﬁimd‘i&‘e@o&ﬁﬁgm fﬂﬁ&d@ﬁaéﬁ@ormdgmhar@a&m of

Dai ki n I'ndustries, Ltd., Optool i s evaporation
SRR DAL RE: o, Wl L e o

frame 10 V\/nlchfor eng aving to be. th | i quid
dhorselastis solventaatien e 166“89 t&*@rﬁ?fnfgn& m@tqr %}Jtt e water
head thus nanufactured di scharges ink dropl et fromthe
repellent3 filmhevasdselectegl dapending oe the tpagpesy aliml so that
50V) is applied to the driving part 5f corresponding

SBape r&%@%ﬂ&dﬁﬁﬂ@@hndv&yrﬁquﬁpmtyi itheFE B RB4bi®zed and
drivi ng part 5f to |am nation layer side, causi ng .

hlgfi“ quality image can be -obtained. Many different materials are

known as fluoroplastic. Among them, when the modified

- perfluoropolyoxetane (by Daikin Industries, Ltd., Optool DSX) is

evaporatlon coated to have a thlckness of 30 A to 100 A, a proper water
repellency can be obtained.

An ink inlet and the frame 10 which forms engraving to be the
common liquid chamber 1b are manufactured by molding.

The inkjet head thus manufactured discharges ink droplet from
the nozzle 3a when driving wave (pulse voltage of 10 to 50V) is applied to
the driving part 5f corresponding to a recording signal, which imposes
displacement of driving part 5f to lamination layer side, causing liquid
pressuring chamber 2b to be pressurized through the vibration plate 60

to increase the pressure.

96



10

15

20

pressuring chanber 2b to be pressurized through the
vibration plate 60 to increase the pressure. Then, when

wo bm7ioms4dr opl et di scharging is finished, ink presER006321313

in the liquid pressuring chanber 2b is decreased and
because,of inertia of .ink flow and disch e 0Ccess |

of dri lﬁ‘g“’pv&ﬁ%’é,tgﬁe‘&&t&wflﬁ dischpreing 15%&52%«1“} pressure
the liquid pressuring chanber 2b_and the process ) )
prodeelguid predeutring chambeo Zsis degreasgd andchedayse of Hgertia
ink supplied fromthe ink tank flows into the comon

| dfcimikdfl 6Wasihe rdisdharas hriocess bhdriangpulée, méchtbhaphbaisure is

Ib, flows through the ink inlet 6¢c and fluid

resi 1 QF fi [ i CpL L
HeTh A PR 1o bty chipfter b bR tHocbicless proceeds
beco resistance to refilling due to.surface,tensign .
6 M FLIRE REpresy | V0 ¢his echasiorh deqtily Sppalisd,fzom the ink
oscillation. By appropriately selecting the fluid
rtesiksflawseingo rt¥lbo¢qmm§>®ubnil cbangrezsthr andsfzpin| the gpmmon
and refilling time can be well-bal anced, shortening

tliquEdr eftithbed 1bolowd thidiggH @hé Haknadét iGakasd dhlidt resistance
di scharging (driving period). (Ink Recorded Matter) '

| mat.harn: hy: qt Lokl et '
Aisioiad GEGE BREQTR S d fiRa0dihE chb AR TS
present inyenfion is the j.nk yecorded matter of the ..
b esontThABHI Feistanse RORROR oo beraiaRiarastaps fhachlling due

present invention idclgdes i mage recorded by use of .
itak suffacéetansiomesthiles it isneffeatoreditag redwiteu mesid uahepressure

‘ink-medi a set of the present invention. The record can

Riacilei{sr. abBy wgpdopBatelsr sElestingr PRS eBuib resistance portion,
reduction of pressure oscillation and refilling time can be we‘ﬂ-balance;l,
shortening time required for shifting to the next ink droplet discharging
(driving period).
(Ink Recorded Matter)

| Any iﬁk recorded matter by the inkjet recording apparatus or the
inkjet recording method of the present invention is the ink recorded
matter of the present invention. The ink recorded matter of the present
invention includes image recorded by use of ink of the ink-media set on
recording medium of the ink-media set of the present invention.

The record can be preferably used for various purposes as

information materials to which various letters or image have been
recorded because the record has high image quality without bleeding and

superior temporal stability.
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information materials to which various letters or
i mge have been recorded because the record has high

wo pge4aiunl ity wi t hout bl eedi ng and superi or teROpPor2ade/321313
stabil.ity. Exanpl es The present invention will be

explained wth reference to exanples, to which the
present invention should not be limted. In the

foll owi ng descriptions, all parts and % are expressed
Examgsles unl ess i ndi cat ed ot herwi se. (Preparation
Exanple | ) -Preparation of copper phthal ocyani ne

Pi gMeNTheoprasdtitNAnPOhMBE! Willn®ePa@dpl&in@ddiviRBr &éfé@gn& to

one liter flask equipped with a stirrer, a

her npnet.er nitr n i.nj-ect konq pi ; . qu'
bER TG e PR RS BT S LT petiffied | n the

with nitrogen gas, then 11.2 oof styrene, &.8 g of '
illoyying -desq@iptionsg gl grants and %Acaneagxpressed by gngsgpunless
pol yet hyl ene gl ycol methacrylate, 4.0.g of styrene
mabicatedr othleywiseagosei Co., Ltd., AS-6), and 0.4 g of
nmercapt oet hernol were m xed and the-tenperature was

(PiepadatiBn GBGampfen). a nixed sol ution of 100.8 g of
styrene, 25.2 g of acrylic acid, 108.0 g of lauryl

t hacr yl-at 36. 0 f . polvet hyl en I . .
et conpey heBrhgabBs bifidfoRbfiiining, polymer fine
36.0 g of styrene nmacroner (by Toagosei Co., Ltd., AS
pyrtidealigpeyBiahsr capt oet hernol ,, 2.4 g of
azobi sdi net hyl val eronitrile, and 18 g of nethyl ethyl
ket oneAwaseditdedfldskpeqsippedewith 5a hstirrer, a thermometer, a

nitrogen gas injection pipe, a reflux pipe and a droﬁping funnel was
sufficiently replaced with nitrogen gas, then 11.2 g of s?:yreﬁe, 2.8 g of
acrylic acid, 12.0 g of lauryl methacrylate, 4.0 -g of polyethylgné glycol
methacrylate, 4.0 g of styrene macromer (by Toagosei Co., Ltd.; AS-6),
and 0.4 g of mercaptoethernol. were mixed and the temperature was
raised to 65°C. Then, a mixed solu\’cioﬁ of 100.8 g of styrene, 25.2 g of
acrylic acid, 108.0 g of lauryl methacrylate, 36.0 g of polyethylene glycol
methacrylate, 60.0 g of hydroxyethyl methacrylate, 36.0 g of styrene
macromer (by Toagosei Co., Ltd., AS-6), 3.6 g of mercaptoethernol, 2.4 g
of azobisdimethylvaleronitrile, and 18 g of methyl ethyl ketone was
added dropwise over 2.5 hrs.

After the adding the solution, a mixed solution of 0.8 g of
azobisdimethylvaleronitrile, and 18 g of methyl ethyl ketone was added

dropwise into the flask over 0.5 hr. After allowing to stand at 65°C for 1
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After the adding the solution, a m xed solution of 0.8
g of azobi sdinethylvaleronitrile, and 18 g of nethyl

W@mhly,lmdse:t one was added dropwi se into the fl askCD¥EN06/321313

hr, After allowing to stand at 65C for 1hr, 0.8 g

Sy, B AL 7 L a0 20 SO g

reaction, 364 g of nethyl eth ket one was added into
tfhe ¥ lhasktitlofwither.n Boldowing tﬁel sametionpl 364 gnohawétingl cethyl
concentration of 50% by mass. A part of the pol yner

J@itbhe Ghayasided Beboatkk TRAKULEGHRNIHH00PE! 5B blyafier solutlon
chrorrat ography (st andar d: poI yet hyl ene, sol vent:

tvrn‘rilg,I @Je‘éh@% (%ggf %Qﬁen rggég aré%ﬁg %:f éﬁ’gi}ol%mer solution

pol yner soI tion, of . copper phth | ocyani ne .
mf gred and gn @a%}freil Roigel ReMARtEm ghr rozpgtagraphy (standard:
hydr oxi de, 20.0 g of nethyl ethyl ketone, and 30 g of
gelyathybehenaobventé rtetsaliyidrofuran) yarsd itheetholdthday weight was
use of a three-roll mll (Noritake Co., Ltd., NR-84A),

tdeerthitldd £ 18Hobneaded 20 times. The resul ting paste
was pour ed into 200 g of deionized water and m xed

sufficigntly t by n
renmove %y a2n8 é)goérha Qgﬁltléleélg%fylﬁ ? %QBB%‘% of copper
fine particle dispersion of c i d content i
Fiyhplpcyande mgmeqd: phd-bi @ &lsi zemP osplugton h‘éfwa potassium
obt ai ned pol ymer fine particle neasured by a'particle
diyzeoxlidet 2000itg ofi methylireithyl kevoroe 4y 30 gkofsdeibnized water
Ltd., Mcrotrac UPA) was 93 nm (Preparation Exanple

?vberepdlﬁﬁefe%uy%hﬁfeddl MHehRY hetUideast 4 erRe-RIIDAEN (Noritake Co.,
cont ai ni ng .pol ymer fine

Ltd., NR-84A), the mixture was kneaded 20 times. The resulting paste

was poured into 200 g of deionized water and mixed sufficiently. Methyl

' ethyl ketone and water were removed by an evaporator and 160 g of blue

polymer fine particle dispersion ‘of which solid content 'Waé 20% by mass.

‘ Average particle size (D50%) of the obtained polymer fine particle
measured by a particle size distribution measuring device (by Nikkiso
Co., Ltd., Microtrac UPA) was 93 nm.
(Preparation Example 2)
-Preparation of dimethylquinacridone pigment containing polymer fine
particle dispersion- ‘

Except for changing copper phthalocyanine pigment to C.I.

pigment red 122, same procedures as those of the preparation Example 1

were taken to prepare magenta polymer fine particle dispersion.
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particle dispersion- Except for changi ng copper
pht hal ocyani ne pignent to C.I. pignent red 122, sane

wpeoceddses as those of the preparati on Exanpl BCTLIR2e06¢321313
taken.to prepare magenta polyner fine particle

di spergi on. Average partjic Si' 09 f the C
obt ai nBHeTsepRTHGe ﬁyep@q%@ o fﬁ]@é&?ﬁe%w@%@r fipg particle
size distribution nmeasuring device (by N kkiso Co.,
mecispred dyorr partighe)sismsligt2ibution @Reasyaing idenid@x dypNikkiso
3) -Preparation of nonoazo yel |l ow pi gnent contai ni ng

Pl Ve, NiicrotRa UPA) vl BPEh&i.on- Except for changing

. copper phthal ocyani ne pignent to C. 1. pignent yellow

é%?g%?gﬁgﬁﬁﬁﬁﬁgﬁfq® as those of the preparation
anpl €

were taken to prepare yell ow polyner fine
rticle disgpersion. erage particle size (DSO? of .
threpgBREPR G PERgARS Y qLIaTE PEERENE FRNiRBNIE RRIYRIRTAIne particle
particle size distribution nmeasuring device (by
fispersionCo., Ltd., Mcrotrac UPA) was 76 nm
(Preparation Exanple 4) -Preparation of carbon bl ack

di sper Ekedptt Bt eshmyinguleh il haleyanidéOpigént to C.I.
commerci ally avail abl e carbon bl ack pignment (by

" brint 5 . .
At N L e R S e R e
added w%th 15g of sulfamic acid, and'stirred for 10
hveergitakgp to R YelkoBmolviper Snpqpréicleogispersign.

slurry was poured into 1000 ml of deionized water and

pr ocesAeerdge particle size (D50%) of the obtained polymer fine particle

measured by a particle size distribution measuring device (by Nikkiso
Co., Ltd., Microtrac UPA) was 76 nm. |
(Preparation Example 4)

-Preparation of carbon blaqk dispersion treated by sulfonating agent-

150 g of commercially available carbon blacii pigment (by
Degussa Japén, Printex No. 85) was mi}Fed and stirred in 400 ml of
sulfolane, nano-dispersed by’a bead mill, added with 15g of sulfamic acid,
and stirred for 10 hrs at the temperature of 140 to 150°C. Obtained
slurry was poured into 1000 ml of deionized water and processed by a
centrifugal machine with 12,000 rpm to obtain surface processed carbon
black wet cake. The obtained carbon black wet cake was dispersed in
2,000 ml of deionized water again, pH thereof was adjusted by lithium
hydroxide, demineralized and concentrated by ultrafilter membrane to

form carbon black dispersion of which pigment concentration was 10% by
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centrifugal machine with 12,000 rpmto obtain surface
processed carbon bl ack wet cake. The obtai ned carbon

whb@ck4oser cake was dispersed in 2,000 m of detDaeped321313

wat er .agai n, pH thereof was adj usted by lithium

hydr oxi de, erri nera and concentrated b

Hassafilfergd (65 hedne & BeFraseapRreotiamster g 1 um,
of which pi grrent concentratl on was 10% bynmass,

ainfltcarken blackydispefsion srastebtampdan aver age pore

diameter of 1 mm and carbon bl ack di spersion was

obt ai nﬁderd%fegﬁig'glclbaréﬂz@ D50%F 6O dtaided akrbBoémeblack

car bon bl ac ersion nmeasured by a particle size ;

t ol
BB RS KO S5 Bt Rt e G
eparatl n.o carbon ck c tal ni ng pol yner fine .
Lk}sélceod&‘ﬂ?e icEptra Wi c,IHHngi ng copper
pht hal.ocyani ne pignent to carbon bl ack (by Degussa
(Ryeparativh @Iamplen® procedures as those of the
preparati on Exanple 1 were taken to -prepare bl ack

PRYARA tibh B cRASIH Bla%kdioﬁﬁﬁ&ﬁh? PolyAMeF fige paaticled®persion-
size (D50% of the obtained polyner fine particle

devi ooty il EhhEisE %E@Sﬂd bhih %‘%??%@ﬂﬁ”i??‘%é Fg carbon

nm (Exanpl e | - Prod of cyan ‘in 0%
 hlack bey ﬁw&sapﬂﬁnano 300 $AReRTOeEHTEs rﬁsngﬁyse of the

pol ymer fine particle di sperS| on of the Preparation .
ﬁmapq:daeloh, Egample ﬂywere taken to prepare black polymer fine particle

dispersion.

Average particle size (D50%) of the obtained polymer ﬁne particie
measured by a particle size distribution measuring device (by Nikkiso
Co., Ltd., Microtrac UPA) was 104 nm.

(Example 1)
-Pro;luction of cyan ink-

20.0% by mass of copper phthalocyanine pigment containing
polymer fine particle dispersion of the Preparation Example 1, 23.0% by
mass of 3-methy-1,3-butanediol, 8.0% by mass of glycerin, 2.0% by mass
of 2-ethyl-1,3-hexanediol, 2.5% by mass of FS-300 (by DuPont Co.) as
fluorochemical surfactant, 0.2% by mass of Proxel LV (by Avecia Co.),
0.5% by mass of 2-amino-2-ethyl-1,3-propanediol, and appropriate
amount of deionized water were mixed to make the mixture 100% by

mass. Then, it was filtered by a membrane filter having an average
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mass of 3-nethy-1, 3-butanediol, 8.0% by nass of
gl ycerin, 2.0% by mass of 2-ethyl-I, 3-hexanediol, 2.5%

whyomass+nf FS- 300 (by DuPont Co.) as fl uor ocheon/ae2006/321313

surfactant, 0.2% by mass of Proxel LV (by Avecia Co.),

0.5% by nmass of 2-ami nr2-ethyl -1, 3-propanediol, and

Bp¥R 81520408 BFbunThes, %ﬁ%?&%&’%@ﬂ“ﬁ%@e m xed to
make the m xture 100% by nmass. Then, it was filtered
xampbeB) ane filter having an averagepore size of 0.8
mm Thus, a cyan ink was produced. (Exanple 2)

Pfd&i’ié@ﬁ)h‘ﬁf:ﬁfi gIROEMA i nk- 20.0% by mass of
di met hyl qui nacrl done pi grrent cont ai ni ng poI ymer fine

Prg;gl 81&89 )ﬁeﬁﬁr ?ﬂa%nbﬁ aﬁ ’g,gg}yq(tlgl%%;}néﬁ n%a gslgmfeng goﬁt%)fmng

f/cerl 2. O%b mass of 2-ethyl -1, 3-hexanedi ol Y
pertiol dispensiosnef cfirepaa%tlw JoxvERhi % 22 3% by

surfact ant 0. 2% by mass of Proxel LV (by Avecia Co.),

th 5% dfy?»-mhyof,Sﬂ)uahediol- 2108y byl masgpobd ghrveding|2.0%nbly mass

appropriate anount of deionized water were mxed to

HP'Qeetthl}T m%tesaaﬁeéfai)"@ I2¥6 RS $naskhen FS- BOGVB(Enyh'P%h@Obo) as

menbrane filter having an average pore size of

e ST srPFran TRl Sromasd sy hESE! v \BREATRc Co),

eI | ow pi gnent containin ol yrrer f| ne partl cle

i¥pebyi gpasy ek e%amﬁo()ﬁ Bepropangdrdy, b@ndmggpbqpnate
3-net hyl, 3-but anedi 61, 8.0% by mass of glycerin, 2.0%
bmdtﬁﬁtSoibﬂeionized water were mixed to make the mixture 100% by

mass. Then, it was filtered by a membrane filter ha{ring an average
pore size of 0.8 pm. Thus, a magenta ink was produced. - |
(Example 3)

-Production of yellow ink-

20.0% by mass of monaazo yellow pigment coni;aining polymer
fine particle Idispersion of Prepara’\cion Example 3, 24.5% by mass of
3-methy-1,3-butanediol, 8.0% by mass of glycerin, 2.0% by mass of
2-ethy1'1,3-hexanediol, 2.5% by mass of FS-300 (by DuPont Co.) as
fluorochemical surfactant, 0.2% by mass of Proxel LV (by Avecia Co.),
0.5% by mass of 2-amino-2-ethyl-1,3-propanediol, and appropriate
amount of deionized water were mixed to make the mixture 100% by
mass. Then, it was filtered by a membrane filter having an average
pore size of 0.8 nm. Thus, a yellow ink was produced.

(Example 4)
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2-ethyl-1,3 hexanediol, 2.5% by mass of FS-300 (by
DuPont Co.) as fluorochem cal surfactant, 0.2% by nass

woooPvesed LV (by Avecia Co.), 0.5% by nass ofP@r/JP2006/321313

am no-2-ethyl |,3 propanedi ol, and appropriate anmount

of dei oni zegﬂwater were m xed to make the m xture 100%
adgetion ack tnkias filtered by a menbrane filter

haV| ng an average pore size of 0.8 nm Thus, a yellow

i nk wag0etyaedss (foeiphdlddk Bispeusionof Ryfepbratitn iBxemple

20. 0% by mass of carbon bl ack di spersion of

Er Qeamtu%a@saapbeméthﬁ Phuttin SIS ©6% by mass of glycerin,
3~ net hy- 1", 3- but anedi ol ,” 7. 5% by mass of glycerin, ZgO%

S of 2 rroli d %
PRSP 8 i 7 8 hE a8 B2 epfyt l hesanediol,
Pont Co) as_f| uor chem caI surfactant, 0.2% by
8f5‘VprttyXean@\pf{ By 30 &by haPynt @@wmﬂwggh%mwa surfactant,
2-am no-2-et hyl -1, 3- propanedi ol , and appropriate
adtnbyofmass oof ZRrbxeht &V vibye Avieced €0.)n806% hby mass of
m xture 100% by mass. Then, it was filtered by a

IBARIRAS: efthyr B3 Qﬁ)\ﬁa%@dfm AR %Qi?r@ﬁhﬁtes'a%ﬁoﬁ&fxt nygdéfﬁhlzed
Thus, a bl ack was produced Conpar ati ve Exanpl e

LR i 00 DR B, o

E@rtl cl.e dispersion qof the Preparation Exanple 1,
By meserebraenditey-haung enrterage IGUFIEY ¢fpQ$ pm.

of g ycer| n, 2.0% by mass of 2-ethyl-I, 3-hexanediol,

Th%o doblatﬂsmloﬁva@mmdhcdd/ (by Aveci a Co. ), 0.5%
(Comparative Example \1)
-Production of cyan ink-

20.0% by mass of copper phthalocyanine pigment containing
polymer fine particle dispersion of the Preparation Example 1,( 23.0% bsf
mass of 3-methy-1,3-butanediol,A 8.0% by mass of glyceriﬁ, 2.0% by mass
of 2:ethyl-1,3-hexanediol, 0.2% by mass of Proxel LV (by Avecia Co.), 0.5%
by mass of 2-amino-2-ethyl-1,3-propanediol, and appropx"iate amount of
deionized water were mixed to make the mixture 100% by mass. Then,
it was filtered by a membrane filter having an average pore size of 0.8
pm. Thus, a cyan ink was produced.

(Comparative Example 2)
-Production of magenta ink-
20.0% by mass of dimethylquinacridone pigment containing

polymer fine particle dispersion of Preparation Example 2, 22.5% by
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.0.2% by mass of Proxe

by mass of 2-am no-2 ethyl-1,3 propanediol, and
appropriate anount of deionized water were mxed to

woredog/04dse2 m xt ure 100% by mass. Then, it was fPpeT/areach/321313

by a nenbrane filter having an average pore size of

0.8 Thus, a cyan ink was _ pr.oduced. arag.i .
Eaaaﬁgﬁﬁ 32%8%‘6&%%@? 28 @a%‘grh%m%ﬂ%-of(zégfgg)slay5@\éf§§y mass
of di net hyl qui nacri done pi gnent contai.ni ng pol yner
fafrReethon tl, 3thexdnegied 50.866 by nirsspefiBroxehLEXhmmwecy Co.), 0.5%
22.5% bymass of 3-nethy-1, 3-butanediol, 9.0% by nmass

Yy alakeess Danind?2RYhPBES- etiyl) ahd3apyepide o t of
¢ ot %mLV l?lg)yagveci aaCo. ), 0.5% by mount ©

TRl SR, R b pipBL OREGRAIGl 1099 by s, Thn,
make the m xture 100% by ss. . Then, it was filtered ,
By veasiiksras dyr 11 membrape e hayme gl pisraseipaedize. of 0.8
0.8 mm Thus, a magenta ink was produced. (Conparative

ExanpThus) aRnagentti ok whs peddewed. nk- 20. 0% by mass of
nonoazo yel | ow pi gnent contai ni ng pol yner fine

R%ﬂﬁ&t%%ﬁrgﬂgpf Preparati on Exanmple 3, 24.5% by
mass of 3-nethy-1, 3-butanediol, 8.0% by nass of
0

a CiA, . 9 .pss of 2-ethyM 3-hexanedi ol , 0.2%
b§¥ﬁ§%§ld%gg§)€£&gln% (by Avecia Co.), 0.5% by mass of

2-am no-2-ethyl | ,3 propanediol, and approprjate
amount 29:0%ebHipass ofnenosss é(ehp\k/ealgneewa@enwelng polymer

!

m xture 100% by mass. Then, it was filtered by a
rfamdb particld Idisperkmwi of BrepavatiageEpamplside2456% .y mass of

3-methy-1,3-butanediol, 8.0% by mass of glycerin, 2.'0% by mass of
2-ethyl-1,3-hexanediol, 0.2% by mass of Proxel LV (by Avecia Co.), 0.5%
by mass of 2-amino-2-ethyl-1,3-propanediol, and appropriate amount of
deionized water were mixed to make the mixture 100% by mass. Then,
it was filtered by a membrane Aﬁlter having an Iaverage \pore size of 0.8
pm.‘ Thus, avyellow ink was producgd.
(Comparative Example 4)
-Production of black ink-

20.0% by mass of carbon black dispersion of Preparation Example
4, 22.5% by mass of 3-methy-1,3-butanediol, 7.5% by mass of glycerin,
2.0% by mass of 2-pyrrolidone, 2.0% by mass of 2-ethyl-1,3-hexanediol,
0.2% by mass of Proxel LV (by Avecia Co.), 0.5% by mass of
2-amino-2-ethyl-1,3-propanediol, and appropriate amount of deionized

water were mixed to make the mixture 100% by mass. Then, it was
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mm Thus, a yellow ink was produced. (Conparative

Exanpl e 4) Production of black ink- 20.0% by nass of
wa2anbosskd ack di spersion of Preparati on Exanpl BCEJP2006/321313

22. 5% by mass of 3-nethy-1, 3 but anedi ol , 7.5% by nass

gI erin, 2.0% by SS 2-p rrolldone 2. 0%

?’é &%mﬁmbra@ fdternb amg 29, SYEIARC B aﬂew%Qé pm.

LV (by Avecia Co.), O. 5%by mass of 2

aﬁnmoalﬂe¢hymkSkwnupdneddol and appropriate amount of

dei oni zed water were m xed to nmake the m xture 100% by

(Bgsmplds), it wasfiltered by a menbrane filter having

an average pore size of 0.8 mm Thus, a black ink was

DPPO%%?%D ﬁ% _5) Production of cyan ink- Ink
N descri

conp03| o) ed bel ow was prepared and 10% by

mass solution of lithiu xi de was added t eto

5 to adj ¥ CARROREIUHese Hbad e OFh RS Sreragedmnd i@%dbmnass
a menbrane filter having an average pore size of 0.8
sohutibmusf lishioya hyidrkxideswps edideddthePeto/tendfiistepH thereof to
Particles 8.0%2) Triethylene glycol 22.5% d ycerin

Ee 50 2P, 10 WadOofiRe fe OBY QUnbatBrant fBtePhQ¥bhg an average pore
EthleB hexanedi ol 2. 0%

size of 0.8 ym. Thus, a cyan ink was produced.

Polymer Fine Particles D 8.0% 2

10 Triethylene glycol 22.5%
Glycerin 7.5%
2-Pyrrolidone - - 5.0%
Surfactant 3 5.0%
2-Ethyl-1,3-hexanediol 2.0%
15 Proxel LV 9 0.1%

| Deionized water , "~ remainder

oA

1) Preparation Example 1, containing a phthalocyanine pigment
2) solid content
3) expressed by CH3(CHg)120(CH2CH20)3sCH2COOH
20 4) fungicide, 20% by mass of active ingredient
(Example 6)
-Production of magenta ink-
Except for using following composition, similar method as that of

the Example 5 was used and pH was adjusted to 9 by use of lithium
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Proxel LV 4 0.1% Dei oni zed wat er remai nder 1)
Preparation Exanple 1, containing a phthal ocyani ne

w@e@nmens42) solid content 3) expressed by CH3(EH/P2006/321313

| 2Q( CH, 2CH20) 3CH2COCH 4) fungi ci de, 20% by mass of
ak%{dv%déngredi ent (Exanpl e 6). --Production of nmagenta ,
iidropded magriact g magendditRg- conposition, sinilar
nmet hod as that of the Exanple 5 was used and pH was

adj ust e®olymer BynePartitlesi't hi unhydr oxi de t8.0% 2

manuf acture magenta ink. Polyner Fine Particles ) 8.0%
2) Propyrepgletib)dptol 30. 0% A ycerin 10. 0% Nsomehy! -
2-pyrrolidone 2.0% Surfactant 3 2.0% 3
2-2,4-TH ayl -1, 3- pent anedi ol 2. 0% Proxe Y, 4 0.1%
Dei oni zgc}%v\%aljt?%r remai nder | ) Preparation 'Ign/gpl e 2,

cont ai nihg a, dj et hyl qui nacri done pignent 2) solid
i cré@ﬁ

cont ent Nsethyl-ggsagoldors 3( cH 2) A CH 2 CH2COOH
Surfactant 3 2.0%
2-2,4-Trimethyl-1,3-pentanediol - 12.0% .
Proxel LV 4 , 0.1%

Deionized water ) remainder

1) Preparation Example 2, containing a dimetlhquuinac'ridone
pigment |

2) solid content

3) expressed by CH3(CH2)120(CH20H20)4CH2'COOH

4) fungicide, 20% by mass of active ingredient
(Example 7) |
-Production of yellow ink- .

Except for using following composition, similar method as that of

the Example 5 was used and pH was adjusted to 9 by use of lithium

hydroxide to manufacture yellow ink.

Polymer Fine Particles V 8.0% 2
1,3-Butanediol 22.5%
Glycerin 7.5%
2-Pyrrolidone 5.0%
Surfactant 3 2.0%
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4) fungicide, 20% by mass of active ingredient
(Exanple 7) -Production of yellow ink- Except for

waisiong4dset | owi ng conposition, simlar nethod aBCT/hboaf21313

the Exanple 5 was used and pH was adj usted to 9 by use

of lithium hydroxi de to manuf ure yellow ipn

Pol yner 2% ‘hé%lﬂa?%h)ér]e% He)ntenegif}i) 1, 3- But a%@éﬁ ol 22.5%
A ycerin 7.5% 2-Pyrrolidone 5.0% Surfactant 3)

2. 09%R2- 2Pdex®liLVefhyl - | , 3- pent anedi ol 2. 0% F.d%el LV 4)
0. 1% Dei oni zed water remainder | ) Preparation Exanple

3, contBPefmgedwiePazo yell ow pi gment 2) geddidder
content 3) expressed by CH3(CH2) 120(CH2CH20) GCH2 COOH.

4) f |
(Exa?r[}‘}‘g%?afﬁ?n? Rofff bt ¥onbREALL Ay pigment
foII corrp03|t|on S|mlar method as that of the ,
IS@1 GRRéeRised and pH was adjusted to 9 by use of
I [ th| um hydr oxi de to manufacture bl ack ink.
3) expressed by CH3(CHz);20(CH2CH20)s CH:COOH

4) fungicide, 20% by mass of active mgredlent
(Example 8)

-Production of black ink-

Except for using foﬂowing composition, similar reethod as that of

the Example 5 was used and pH was adjusted to 9 b& use of lithium

hydroxide to manufacture black ink.

Polymer Fine Particles V 8.0% 2
Dipropylene glycol . 20.0%
Glycerin , 10.0%
N-hydroxyethyl-Z-pyr_rolidene - 5.0%
Surfactant ¥ 2.0%
2-Ethyl-1,3-hexanediol 2.0%
Proxel LV 9 0.1%
Deionized water remainder

1) Preparation Example 5, containing a carbon black

2) solid content
3) expressed by CH3(CHz2)120(CH2CH20)sCH:COOH

4) fungicide, 20% by mass of active ingredient
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Pol ymer Fine Particles |> 8.0% 2) D propylene glycol
20.0% d ycerin 10.0% N hydroxyet hyl - 2-pyrrolidone

wo 209085t act ant 3) 2. 0% 2- Et hyM 3- hexanedi ol PC10982006/321313

Proxel LV 4> 0.1% Dei oni zed water renmai nder 1)

Prepar ati.on_Exanpl e,5, containing a carbon black 2)
Lormparath raveFxampledr essed by

CH3(CH2) 12Q( CH2CH20) 5CH2COCH 4) fungi ci de, 20% by mass
dProductioe df cgasdnknt (Conpar ati ve Exanpl e 5)
-Production of cyan ink- Except for using follow ng

CONPOSERE&T: fod iBih@ FolleW 1 cAh pbéitlonOkirhilar EXetHddeaslthat of
was used to rranuf acture cyan i nk. Polymer Fine

MR Bl 1595 5580 o il %w% ik a%i'd."ln "7 0%

F- 1405 2> O 5% Dei oni zed _wat er ] '2?90&
Pr epar a9l Uﬁl%@\‘ﬁﬁl%alilc %Q%FB\‘?IH’F% a éazo yel | ow
pi gment

1,3-Butanediol , 20.0%

Glycerin . 7.5%

2-2,4-Trimethyl-1,3-pentanediol 1.0%
F-1405 9 | 0.5%
Deionized water remainder
1) Preparation Example 1, containing a monoazo yell;)w pigment
2) by Dainippon Ink and Chemicals, Inc. |
(Comparative Example 6)
-Production of magenta ink-
Except for using foﬂowiﬂg composition, similar m;ethod as that of
the Example 1 was used to manufacture magenta ink.
Polymer Fine Particle Dispersion? 20.0%
133'Butanediol 18.0%
Glycerin 6.0%
2-2,4-Trimethyl-1,3-pentanediol 1.0%
FC-4430 2 0.5%
Deionized water remainder

1) Preparation Example 2, containing a dimethylquinacridone
pigment
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2) by Dainippon Ink and Chem cals, Inc. (Conparative
Exanpl e 6) -Production of magenta ink- Except for

waisiong4dset | owi ng conposition, simlar nethod aBCT/hboaf21313

the Exanple 1 was used to manufacture magenta ink.

PoI yqer Fine Particle Dispersion 1 20.0%

3B hyaPemitama M&od ycerin 6. 0%
2 2 4-Trimet hyl -1, 3-pent anedi ol 1.0% FC- 4430 2) 0.5%
C@ompazaaﬂvm&bmmpleﬁﬁl nder -1 ) Preparati on Exanple 2,
cont ai ni ng a di met hyl qui nacri done pi gnent 2) by

For duRBRnIY yellowl fzasrpar ati ve Exanpl e 7) Production of
yel | ow i nk- Except for usi ng foI I ovvi ng conposi ti on -

simla e s HSK(
ranur & e &msa%'%"’flowm orRPORHe® shpffAR o & that of
ersi on 20. 0% 3- Met hyM 3- But anedi.o] 18. 0% ,
mple. lowaanz;ed tymaputagtureryellerinkinedi ol 1. 0%
FC— 4430 2) 0.5% _
Polymer Fine Particle Dispersion? 20.0%

3-Methyl-1,3-Butanediol 18.0%
Glycerin 6.0%
2-2,4-’I‘ri‘methyl-,1,3-pen_tanedi:ol i.lO%
FC-4430 2 0.5%
Deionized water ' remainder |
1) Preparation Example 3, containing a monoazo yellow pigment
2) by Sumitomo 3M Co.
(Comparative Example 8)
-Production of black ink-
‘ Excepf for using following qox\npos,ition, similar method as that of

the Example 1 was used to manufacture black ink.

Carbon Black Dispersion? 20.0%
1,5-Pentanediol 18.0%
Glycerin 6.0%
Urea 1.5%

2-2,4-Trimethyl-1,3-pentanediol 1.0%
F-1405 2 0.5%

Deilonized water remainder
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Dei oni zed water remai nder 1) Preparation Exanple 3,
contai ni ng a nonoazo yell ow pignent 2) by Sumtono 3M

wE070Eswpar at i ve Exanpl e 8) Production of bl ap&r/irekes/321313

Except. for using foll ow ng conposition, simlar method

as t of the anpl was ed to. manufacture bl ack
ink.D%Feé’@ﬁaBPB X@Ef?e‘%’sqr%t by gufopatigg@&sPhnedi ol
18.0% G ycerin 6. 0% Urea 1.5%

2- 2, 2)-byr Dagnippon| Ink- peh Cheaticals, In0% F- 1405 2)- 0. 5%

Dei oni zed wat er renmi nderl) Preparation Exanple 4,

treat eqiopy eathf epathé0ird@erdbtdinddy Bpi Bixapdles Nk 26d8 and
Chemicals, Inc. For each of .the inks obtained by :

%%?ﬁgé&%%é‘e t]ﬁ’anmgIbgL Gorpargat Ly, BX aisesh 1adx£<g @i’sgosity were
surface tension and viscosfity were measured by the
fol | ow thod. The results,_are shown in Table 3. ,
Seassipd heihedp lomipg spod sneﬁyf%e@@&w ’éﬁ%ﬁ'i%le 3.
use of. R-500 type visconeter (by Toki Sangyo Co.)
wiMeasuremendrodiVibeositpbrer e cone 134' x R24, 60 rpm 3
m nutes |later. Tenperature when neasured was 25C.

Viscosity was measured by use of R-500 type viscometer (by Toki

Sangyo Co.) under the condition where cone 1°34’ x R24, 60 rpm, 3

I

minutes later. Temperature when measured was 25°C.

<Measurement of Surface Tension>

Surface tension was measured by use of a surfacé' tensiometer (by
Kyowa Interface Science ‘Co., CBVP-Z). Static surface tension wa‘s
measured using a platinum plate in 25°C. '
(Production Example 1)
-Manufacture of Support-

- 0.3% By mass of slurry copt\aining the following composition is
made by a fourdrinier to manufacture a support of which the amount is
79 g/m2. Note that in the size press stage of papermaking process,
oxidized starch solution was applied on both surfaces. Application was

performed so that adhesion of solid on one surface became 1.0 g/m2.

Hardwood bleached Kraft pulp (LBKP) 80 parts
Softwood bleached Kraft pulp (NBKP) 20 parts
Light weight calcium carbonate V 10 parts
Aluminum sulfate 1.0 part
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<Measurenent of Surface Tension> Surface tension was
nmeasured by use of a surface tensioneter (by Kyowa

wo pdoeniaaee Sci ence Co., CBVP Z). Static surfaceCt/areoaiz13i3

was neasured using a pI atinumplate in 25C
(Productian Exan'pl - Manufacture of Support- 0.3%
by rmsénb?%%t af?é‘n?t aining the follow nglogé’i?ﬁ bsition
is made by a fourdrl nier to manufacture a support of
whi ch Nesiemownsin sizip@ agert.® Not e that in QBeast ze
press stage of papernmaking process, oxidized starch
sol ut i yieldashapieb: ®d on both surfaces. Apm.0gahren was

.perfornmed so that adhesion of solid on one surface

becay ng\@% leachegd Kraft pulp (LBKP)
80 pgq;lilg %gg)okc}r% eac g&B afit]ﬁi:)ul p (NBKP) 20 parts
Lig t cal cium cayr te ) 10 parts Al um num
sul f?étcg?gsglﬁagb’j}lr‘é’ﬁ’(?@ggné?arch 2 1.0 part Nonionic
rosin.sizing agent 3) 0.3 part Yield enhancer 4) 0.02
par t3) NeuSiza M:10p pydHatiarm OkegyicalsoInc.Lt d. 2) Cato

3210, by N ppon NSC Co. 3). NeuSize M 10, by Harim

Cheni) 23R s111I9) by Hyndd &bl IL8d by Hynmo Co., Ltd
(Production Exanpl e 2)

(Production Example 2)
-Manufacturing Recordin,g Medium 1-

70 parts by mass of clay 70 having 97% by malss of particles as
pigment, particles of which size is smaller than 2 pm, 30 barts by mass of
heavy calcium carbonate having an average particle size of 1.1 pm, 8
parts by mass of stylene-butadiene co-polymer emulsion of which glass
transition temperature (Tg) as an adhesive is -5°C, 1 part by mass of
phosphate starch, and 0.5 part by mass of calcium ‘stearate as an
auziliary ageﬁt were added ,togeth\er énd then water was added to
prepare coating liquid having 60% by mass of solid concentration.

The obtained coating liquid was applied by a blade coater on both
surfaces of the aforementioned support so that adhesion of solid on one
surface became 8.0g/m2. After hot-air drying, super calendar treatment
was performed to manufacture a “Recording Medium 1”.

(Production Example 3)
-Manufacturing Recording Medium 2-

70 parts by mass of clay 70 having 97% by mass of particles as
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Tiquid having 60% by mass of so

- Manuf acturing Recordi ng Medium 1- 70 parts by mass of
clay 70 having 97% by nmass of particles as pignent,

w@anriedses of which size is smaller than 2 mm PEDIRasdR1313

by mass of heavy cal ci um carbonate having an average
particle size of 1.1 nm 8 parts b ss of stylepe |
pismarkRartslesafpwhichesize & smaller AR ¥ita $9 parts by mass of
transition tenperature (Tg) as an adhesive is -5"C 1
banvy alemes cafb@iatsphaviagsanraveragacdp@dtBlosize bf Inhgem, 7
of calcium stearate as an auziliary agent were added

?)ﬁgﬁ%t Bermass of @ﬁfleﬁ@ttﬁftaﬂ@ilea&ﬂPglgtxﬂeﬁ egRdsRNCORWHIch glass
idc

oncentration. The

£ aj i ng. Li iy ol j-ed - by o
SRR PRl B8, BRRLFE 0 AR, Blges o
adhesj on of, sgl id on gne surface becgne 8, 0g/nR. After |,

RBpsehateqs{aney, andhd)-5cRaEh Py masholefAlopde slearateds an

to manufacture a "Recording Medium 1". (Production
Bxailidry apentvamerfeactddedngogesber dimdy tHedi water waspadded to
by mass of clay 70 having 97% by mass of particles

PO AEEVatingAid hidl B5vink. 6UY% B§ mhiof SolslBdd@ntidtash.2

mm~ 30 parts by mass of heavy cal ci um car bonate havi ng

| icl ' fo1 : f
SOyt end SRR A Bl RaBid drad Bic PR WiaB FBRE A both

transitign tenperature (ITg) as an adhesive is -5C . 0.7 ‘
purFiaces offhe aderomentienad SupREktnso adBesigpiofpiplidhan one |
of calciumstearate as an auziliary agent were added
sagfach becamd & 0 @miat Aftendotaaddddying, suppacelendaritrgatment
l'iquid having 60% by mass of solid concentration. :
was performed to manufacture a “Recording Medium 2”.
<Measurement of Ink Transfer Rate using Dynamic‘ Scanning
Absorptometer>

Recording medium 1 and a dynamic scanning absorptometer
(Type D, K350 series, Kyowa Seiko Co., Ltd.) were used to measure the
ink transfer rates for the respective recording inks of Examples 1 to 8
and Comparative Examples of 1 to 8. The transfer rates in 100 ms and
400 ms of contact time were determined from interpolation of the
measured value of transfer rate in contact time which is in the vicinity of

each of the contact time. Measurement was conducted under the

condition of 23°C and 50% RH. The results are shown in Table 3.
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The obtained coating |iquid was applied by a bl ade
coater on both surfaces of the aforenentioned support

waonorhatssndhesi on of solid on one surface becarer/82006/321313

g/n2. After hot-air drying, 'super cal endar treatnent
was_ performed to manufacture a "Recording Medium 2".
Z‘kaﬁs%rerrent of Ink Transfer Rate using Dynam c

Dbd.lllll "y '\UDUI lJl. Ullb' RBLUI UI ”L ”b‘Lﬂ uftrml J. d.llu d

dynam ¢ s¢apni beta fret er ( TylranBferi3e ofdnkesnl/m?)
Kyowa Sei k 1“3‘5(931 yLt Wé‘ge used lto—reasure the ink
transfer | @ Shr t(‘lﬂe Wwapective Q%@?U'Th@lel kentget Time
Exanples 1 to 8 and| Conparative Elffphes of 1 400 &s .

TRaniplensfer gebes | n 10@5m and 400 nme2of cqgntactl4.8

IR IETE detgabm ned Tropsit erporationgol tHe 150

—t

E:‘db El)lg(hgn li)l ?”b| % .rfd[ S I\nﬂEOﬂf TC[‘.[I me V\/I'il4C5]

VI onge 'L £ ¢+ + S~+

\ALBA Y

Enampledh: odeontuct oddhder (he conlicion: ot 24e3

[=a= o=

Som. 3o RH. $h82results 37 showp in ¥able 3.Tahl ed3d

Coxanipk.e2 9) I81R6Set| Rec8Fd ng Medi umZhd I ngge 4.0

ReepEx @t "lgkgset| 1" wag.gpreparned by an ordi nary3.8

@5 (1G6l; O] corgawl ng| bl acl37|4nk of Exan‘pi@ 4, yell ov\gllonk

—EXgn % ,626961‘11ta |||§§§ Exar pte anu Lydll |&K

rnal + heo |I n inl/nf

U\Jllly CiITC Iéo I( TTIN éZ ||d ll
Iptfpr was nerfor

Fxam E%errﬁﬁ%1 nrln Y =f

DF"'

Bxamyest | a i-d8ot ype of 38ip- onldemarfdi?printler wil2h

BraniplkloOW ng.06ttijhg; pBatd quallity ¢.1300 ° 11.7
Com. Ex. 5 7.14 18.4 78 ' 15.6
Com.Ex. 6| 17.61 18.0 7.6 - 15.2
Com. Ex. 7 7.01 18.5 ~ 8.0 ‘ 15.9
Com. Ex. 8 7.30 18.3 7.7 . 15.4

(Example 9)
-Ink Set, Recording Medium énd Image Recording-

“Ink set 1” was prepared by an ordinary method of combining
black ink of Example 4, yellow ink of ‘Example 3, magenta ink of
Example 2, and cyan ink of Example 1.

Using the resulting ink set 1 and the recording medium 1,
printing of letters was performed by use of a prototype of
drop-on-demand printer with the following setting; photo quality of 300
dpi and maximum ink droplet 18 pl. Total volume of secondary color
was controlled to be 140% and adhesion amount was controlled. Solid
image and letters were printed to obtain a printed image. Note that on

the nozzle plate surface of the printer, silicone resin film
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dpi and maxi mumink droplet 18 pi. Total vol unme of
secondary color was controlled to be 140% and adhesi on

wa@emanicswas controlled. Solid i nage and | ett er BCTWEr2606/321313

printed to obtain a printed i mge. I\Iotethat onthe
Rozzle pl ate surface_ of_ _the grlnt§]é siljc sin

Feare iteBrACr atheraurable gilicaps £ 241y by Tpwey ormang Toray
by Dow Corning Toray Co.) has been forned the

tC.k hae deensforinadetreotlibkmess, CRafaceancmgbmiess €Bh), and critical
surface tension thereof was 1.2 nm 0.18 nmm and 21.6

@Mfgcer qaR8lhl ifleYeo B¥AOPIL 1, | MK18€lum I 5@ ¢1N§ mN/m,
nmedi um and i mage recordi ng- Except for using the

recor medi um 2 instead of the recording medium1,
§8ﬁ%ecglr8&dures as those of the Exanple 9 were
conduct ed, .and a printed i nage was obtai ned. (Exanple
{E )(arq R 9@ recordi ng medi um and i nage recordi ng-
Except. for usi ng gravure printing coated paper (Space
Bk aetyuratordnbg gieiﬁunban&lﬁmpga rl@aqneiingndust ries Co.,
referred to as "recording nedium 3")-as a recording

medi UMELBEt ms1ﬂl'g%%%ﬁgﬁhﬁ§ EXAh @ thites & of the recordmg
conduct ed, and a printed i mage was obt ai ned (Exanpl e

[ nk set recor cardin
et oo P FECGROI B MRS PRAmBRCELS i ogpacrea
anpl e 8, _yellow i nk of Exanple 7, nagenta i nk of
@t}d@pén@ed APREEYERS phtalm

(Example 11)
-Ink set, recording medium and image recording-

Except for using gravure printing coated paper (Space DX,
amount: 56 g/m3, by Nippon Paper Industries Co., referred to as
“recording medium 3”) as a recording medium, the same procedures as
Example 9 were conducted, and tl printed image was obtatned.

(Ex;mple 12)
-Ink set, recording medium and image recording-

Except for using an ink set 3 including black ink of Example 8,
yellow ink of Example 7, magenta ink of Example 6, and cyan ink of
Example 5 and using the recording medium 1 as the recording medium,
the same procedures as Example 9 were conducted, and a printed image
was obtained.

(Example 13)

-Ink set, recording medium and image recording-
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Exanple 5 and using the recording nmedium1 as the
recordi ng nedium the sane procedures as Exanple 9

wowrr/oesmduct ed, and a printed i mage was obt ai PeTIP2006/321313

(Exanpl e 13) -Ink set, recording nmediumand i mage

recordingExcept for using the_i.nk set I nstead of the .
ink se xfeﬁhgoru‘é?]ﬁ’@ thee1ny E%trailﬂéteﬁgd?ﬁmez}nlf fet é’rﬂ,@r using
procedures as Exanple 9 were conducted, and a printed
thegeecondingbtraedienn 2.Ethepsamesd progeduges | as dévaniply 9 were
medi um and i mage recordi ng- Except for using the ink :

$6hddcleAShRAG PlintdPihAke %als dbtafibdusi ng the recor ding
medi um 3, the sane procedures as Exanple 9 were ,
%gductléeqz4 and a printed i mage was obt ai ned.

Z ?r%]zgr atlzle Exanple 9) Ink set, recording nmedi um and

i mage recor.di ng- Except for using offset coated paper
(Imk spta regprding madaum and 1mage PFE?O‘%;’PN ppon Paper

I ndustries Co., referred to as "recordi ng nedium 4")

as r ec fxdepy foredsimg) thehimks aete3 pnsteaduofetheamlEseatpl and using
wer e conducted, "and a printed inmage -was obt ai ned.

R0 "RRbALINGE kdditih €3 1Qhe | Skm8ehrodedeRssli A1 MR&tyle andvere

i mage recordi ng- Except for using inkjet matt coated
FARSGRLBEH o AR R RSB RS e
(Comparative Example 9) | |

-Ink set, recording medium and image recording-

Except for using offset coated paper (Aurora Coéf, amount: 104.7
g/m2, by Nippon Paper Industries Co., referred to as “recording mediuﬁl
4”). as recording medium, the same procedurés as Example 9 were
conducted, and a printed image was obtained.

(Comparative Example 10)
-Ink‘ set, recofding medium and image recording-

Except for using inkjet matt coated paper (Super Fine paper, by
Seiko Epson Co., referred to as “recording medium 5”) as recording
medium, the same procedures as Example 9 were conducted, and a
printed image was obtained. |
(Comparative Example 11)

-Ink set, recording medium and image recording-

Except for using an ink set 2 including black ink of Comparative

Example 4, yellow ink of Comparative Example 3, magenta ink of

115



10

15

20

medi um the sane procedures as Exanple 9 were
conducted, and a printed i mage was obt ai ned.

W@ Gpmpaisat | ve Exanple 11) -Ink set, recordi ng PedirR2006/321313
and i mage recordi ng- Except for using an ink set 2

udi n ck i.nk_of arat,i v anmple.4 el | ow
R BTty SPRTRIE BocanpI o8, il G P RFAtive BRBmElE 1 and
of Conpar ati ve Exanple 2, and cyan | nk__of nparative
meamgp tlee lemdmgsmﬂaghumel pecorariding medium, thgsame procedures
recordi ng medium the same procedures as Exanple 9

WRIExHapHIS Wade cdRdudted; antedprimed image vdoltained.
(Conparative Exanple 12) -1nk set, recording nmedi um

9)Except for using the ink set 2
Q&Q#ﬂgﬁygﬁpjﬂh&gs& 1 and using the "recording
ium 4" .recordi ng d| um the same procedures as
qetergc ing B 21¢ 1‘3ﬁ§eareﬁ9rldﬁ’9%d i mge was
obt ai ned. (Conparative Exanpl e 13) -Ink set, recording
medi umEzedpt feyesingcdredindysetER dapteaidoef thy ink e Liand using
set 2 instead of the ink set 1 and using the

thé Cescdrathgaddiimb4” as reeeli g e divehh Uthe bdgeSsreedures as
procedures as Exanple 9 were conducted to perform '

%%%f@ 2k ﬂ&ﬁﬁ‘eﬁﬁzﬁ‘fﬁﬂéﬁé‘z‘% ﬁﬂi?%?‘%‘fnog’tﬁa %im and
ge recogﬂg}?@%ﬂ%@?tl g;duigpggt e'in set/ 2

-Ink set, recording medium and image recording-

Except for using the ink set 2 instead of the ink 'set 1 and using
the “recording medigm 5” as recording medium, the same procedures aé
Example 9 were conducted to perform printing and a printed image was
obtained.

(Comparative Example 14)
-Ink set, recoraing medium and imagf: recording-

Except for using the ink set 2 instead of the ink set 1 and using
the “recording medium 2” as recording medium, the same procedures as
Example 9 were conducted, and a printed image was obtained.
(Comparative Example 15)

-Ink set, recording medium and image recording-

Except for using an ink set 4 including black ink of Comparative

Example 8, yellow ink of Comparative Example 7, magenta ink of

Comparative Example 6, and cyan ink of Comparative Example 5 and

116



10

15

20

the "recordi ng nedium 2" as recordi ng nedium the sane
procedures as Exanple 9 were conducted, and a printed

w0 pge468as obt ai ned. (Conparative Exanpl e 15) PekIE606/321313

recordi ng nmedi um and i mage recordi ng- Except for using

an _ink set_4 including, black,ink of arative

BISRB| the “TrepTReg MeGMIy kD anst FROT dum, the same
magenta i nk of Conparative Exanple 6, and cyan ink of
Qoopedateisy es B zapipde 3 amenes icogdudtted; rassbradiprinteddimage was
1" as recording nedium the sanme procedures as Exanpl e
Sbegifedconduct ed, and a printed i nage was obt ai ned.

The surface tension of the ink, of Corrparative Exanpl e

15 t '
L7 guas 90 shBHBNBh 68 e SRR CRBRFa B0l 15 was
G onl AT bt d b BB db e & %{“g‘i{l cAhament phing did not

recording media 1 to 5, transfer rate of pure water _
godstruighti frknothErantyl stage (funiageerdcondingi theefdareyNolpwing
were measured by the follow ng method using a dynamc

LA 6N FORA cofiREed fdrahi@mlt bet.are shown in Table
4. Further, for the recording nedia 1 and 2 and the

A S TP B 00t
AR 6 %ﬁiﬁ@%@&é@&ﬁ%ﬁ%ﬁﬂm ware Jufpred by
It?leTf?)tl)llo:vgg method usmg a dynamic scanning absorptometer The
results are shown in Table 4.

Further, for ‘the recording media 1 and 2 and the i‘ecofding media
4 and 5, the transfer rate of cyan ink of the Comparative Example 1
(surface tension: 37.5 mN/m) was measured by the following method
using a dynamic scanning abs‘orptometer. Thé resulté are shown in
Tabie 5.

In addition, for the recording media 1 to 3, transfer rate of cyan
ink of Example 5 (surface tension 33.1 mN/m) was measured by the
following method using a dynamic scanning absorptometer. The results
are shown in Table 6.
<Measurement of Ink Transfer Rate using Dynamic Scanning
Absorptometer>

The ink transfer rates of pure water or cyan ink were measured

as to the respective recording media by use of the dynamic scanning
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In addition, for the recording nedia 1 to 3, transfer
rate of cyan ink of Exanple 5 (surface tension 33.1

wonomp4oaes neasured by the foll ow ng net hod usPCEIR006/321313

dynam ¢ scanni ng absorptoneter. The results are shown

eprrmemes T To Kb smase KON OFHRE Cpafefd e used to

of pure water or cyan ink were neasured as to the
messace i vEhedcansfengatmsdinal 0 msandf400tmsdyfcantact time were
scanni ngabsor ptoneter (Type D, K350 series, Kyowa
detereniged frbidinte¥Fslatidhest (He ARASUF&] vgh& bf eraslsfér rate in

rat es |n 100 ns and 400 ns of contact tinme were

?eﬁtear H%lde % H{Eh' n§ erno(%bgt kerm%% Bﬁ ea{&a%lfrﬁ-ge Vc%kﬂf&ctOftlme

rans rate I'n con vicinity

e, G0k B AT SOOI RE

Tabl e 6 Then, evaluation for the respective printed
Mablpes of t heExanples 9 to 14 and Conparative Exanples

O o 1/1 ek narfnrwnrl |h fQV‘Wl‘ nF aadl nn hloaod

|[~Awaw vy L= B i v v gy

spur -mark dlqulJ prwlidrance. The resul|t aq{ﬁﬂg,gpm lel
Repouling <Beadi ng> Degree of beadin (?:3;1 | nage Dl‘la%{bee

Medjneen .i n| Contacf Time NGuhtaceGenea Catiaet TaneviGdntact Time
eyes and evalijgetigd by t haobahkow ng |sitoangar ds. Not0® ms

King|exanpl e of bheading 1s shown 1n FIG [19 (iIn

dordift

Coibgre, (101 mUm2  [202mlm? [7.2mlm? | 14.8 mlm?
II\{/Ieec(;)iildilnng 25.2 ml/m? 28.5 ml/m? 14.6 ml/m2? '|19.4 ml/m?2

| ii?fud;“% 104mUm? |21.8ml/m? |64mlm® |8.8mlm?
ingiﬁ?i 2.8 ml/m? | 3.4 ml/m? 2.7 mlYm? 3.1 ml/m?2

Recording 41.0 mUm? |44.8mlUm? |38.1mlm? | 46.2 ml/m?
Medium 5 ‘ '

Table 5
) ) Cyan Ink of Comparative Example 1
Recording Medium ; )
: ' Contact Time 100 ms Contact Time 400 ms
Recording Medium 1 2.7 ml/m? . 4.1 ml/m?
Recording Medium 2 3.8 ml/m?2 5.6 ml/m?
Recording Medium 4 0.6 ml/m? 0.9 ml/m?
Recording Medium 5 31.3 ml/m?2 36.8 ml/m?2
Table 6
) ) Cyan Ink of Example 5
Recording Medium
Contact Time 100 ms Contact Time 400 ms
Recording Medium 1 6.6 ml/m2 12.4 ml/m?
Recording Medium 2 10.0 ml/m?2 16.1 ml/m?2
Recording Medium 3 5.8 ml/m? 7.9 ml/m?2

Then, evaluation for the respective printed images of the
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is shown in white and bl ack, though is actually
printed in green). [Evaluation Standards] Rank 4 - No

wheadiongsnccurred, uniformy printed Rank 3 Lip¢T/aP2006/321313

beadi ng can be found Rank 2 -Apparent beadi ng can be

found Rank 1- Significant anoynt of beadi ng can be .
floxaaples, 1t 4 éﬂdd?OIBP@Eﬂf&V@g‘éﬁééPlS? %TOeé‘g WeTe; pardermed in

printed in black on yellow in each of printed imge
viesmebef rbeading,t blezde sspaurd neandkl aadebridiante f Theoréswujts are
standards. [Eval uation Standards] A No bl eed occurred

AW R Tabk ¢l early printed B Little bleed can be
found C Apparent bleed can be found D- Bl eed occurred

a{ig é)(ﬁtgl 'kne of a letter becane uncl ear <Eval uati on of
BIoroWEPK> A No blur mark can be foundB Little bl ur
mark can be.found C Blue mark can he. found - .

mar k cdieggeecoleheadingoimimagy arintedon greey agsea?CEVQ printed
Solid images of respective prints were neasured in
tierage whs Gbsepeduivith eyessand eveluatéd yzdwifllowing standards.
Note that raking example of beading is showr; in FIG. 19 (in the figure, i§
is shown in'white and black, though is actually printed in green).
[Evaluation Standards] |

Rank 4: No beading occurred, uniformly printed |

Rank 3: Little beading can be found

Rank 2: Apparent beading can be found

Rank 1: Significant amount of beading can be found
<Evaluation of Bleed>

Degree of bleed in imaée printed in black on yeilow in each of
printed imagé was observed with | e?res and evaluated by the following
standards.
[Evaluation Standards]

A: No bleed occurred and image is clearly printed

B: Little bleed can be found

C: Apparent bleed can be found

D: Bleed occurred and outline of a letter became unclear

<Evaluation of Blur Mark>

A: No blur mark can be found
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Table 7 Fromthe results of Tables 3 to 7, it is
denonstrated that the ink-nedia sets of Exanples 9 to

wd dooanesexcel l ent entirely with respect to beariTigR2006/321313

bl eed,, blur mark, and gloss in conparison wth

Conpar ati ve Ex n’pl es. 9 to 14. Industrial Applicability
The i n%—'ﬁ%ﬁﬂ%bg&m&ékm fOt“é‘dt he present invention -
formed of the inventive recordlng i nk and the

i nvent OvBluneaoaxk cap bedoundcan bring about

hi gh-quality recording of (i) letters with so-called

" cl ear prANGT m&¥k 8x¢ Bk |cBUrlpfslugd ossy recorded i mages
with superior printing qualityw thout blur, feathering

Ieed a [r i mages, (ii) recorded i mages
SO ?té%’éf’%g’ﬁ?u cggveﬂensml es, and (iii) highly
un| formijnmages wthout beading at flat-thick portl ons, o
by waySehidaaagas egrespestise MrHtsnwara HaRuRgd 40t texm of 60
simlar to that of coat paper for offset printing and
ap@c&rlhﬁigloslsilqwéldJJlﬁmBI lity as well as an ink with

a certain surface tension, accordingly, can be

auBlepriately utilized for inkjet recordi ng net hods,
inkjet recording apparatuses ink recorded

matters. .The Bealdinget rergrding apparatus_andGlaskjletvel
recordi ng netRadknccord ﬂgeetdo the%’r Ja# fﬁ' | Aty Image

Meqppl | %d TOo variopp types C)TBreCOTCII ngjg_gn the

Example 10 "”4*"‘ type, ag Proper iy, appf T ed gy gfor ]
LEAYAYAYA ] T T HI LAY racorint CVi U;D,
naPat uses rFB 22§

fa |
Eafapi-fnle 1land 3hvhr| d apy
GomtEx./9 acsilni | e/ copi
0

erCetc. LAINB 1. Areco¥dlng ink,
ComprEsi 1@ Wt er, a col pAant and|a hunect antl.7

Com.Ex. 11 |1 D C 30.6
Com.Ex.12 |1 D C 33.4
Com. Ex. 13 |4 A A 1.9
Com.Ex.14 |2 C C 28.6
Example 12 |3 B B 29.8
Example 13 | 3 B B 28.1
Example 14 |3 B B 22.9

From the results of Tables 3 to 7, it is demonstrated that the
ink-media sets of Examples 9 to 14 are excellent entirely with respect to
beading, bleed, blur mark, and gloss in comparison with Comparative
Examples 9 to 14.

Industrial Applicability
The ink-media set according to the present invention formed of

the inventive recording ink and the inventive recording medium can

bring about high-quality recording of (i) letters with so-called “clear edge”,

or excellent and glossy recorded images with superior printing quality
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wherein the recording ink has a surface tension of 20
MV mto 35 nYmat 25C, and the transfer rate of the

WO emondismy i nk onto a recordi ng nedi um havi ngp@r/JP2006/321313

coating.layer on at |east one surface of its support, .
isd4 mM/nm to 15 mM/n2_in 100 nms of cqntact tine.and,
w@wa@éve eatheping apﬂd@%@@ cﬂtdwgwﬁa 1Bag¢ss ) recorded
recording mediumis 7 m/n2 to 20 mM/n2 in 400 ns of
toages twith nieighea soptéchlbgensitigaamnd  §icdnimighdy uniform images
absorptoneter. 2. The recording ink according to claim
Wit HAR RaRik S &t TRItANIEYE pbBtiORE IHEWASIEU EdRbinhg #EFdcerding
havi ng an anioni c hydrophilic group and pignments -
coated w.th a. pol t_kaving L.oni phgel i:C...c -
FRONE halfindsf Pl Gomitt, ROURL SOLAY Faptif Kt Ctgsds printing
wherei n the volune average partjcle size of the | ;
pne egartain logwid-absorbabiuy gawe asppinkaBih ArfgriaiR surface
according to claim1, wherein the colorant is col ored
tanstopaatdortliogly,hedn ilrec hpgeomtiatedpsutibred dor phnijedntesording
and dyes. 5. The recording ink according to claim4,

MBRhE44) ihkfet%hwl_ﬁn?\é%&)jﬁgﬁtmlé,t ARl enkirdeordbdihstters.
colored fine particfes is 0.0l nmto 0.16 nm6. The

recor di ink.accordi;ng to an e of . '

wher o1 hig iz, il dpactane il Rl kRl Fechriihg method
t he group consisting of polyol caqnpounds, |actam
@msgum&? theeBressab JIMYaBLIgRdC raézﬂnappgsé.tw.vamﬁ@s types of
recording ink according to claim®6, wherein the polyol
caopdingd ba the |lesis ofninlget etyped dndmproperlyr applied to, for
consi sting of glycerin, ethylene glycol, diethylene
Gk¥hBle, ihkjcttiobRNRe Prisrs, ERLIARE MevRRY, BbpieHd, and hybrid
polyethyl ene gl ycol, propylene glycol, dipropylene .

g}')f{gl%ltUSetasr oF 151(')1?1¥e|3r§fz]1%simﬂe/copier etc.
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gl ycol, 1,3-butanediol, 2,3-butanediol, |,4
but anedi ol , 3-nethyl-I1,3 butanediol, 1, 3-propanediol,

wda eb7bwisanedi ol , 1, 5-pentanedi ol, 1, 6-hexanedi BCT/JP2006/321313

2-met hyl -2, 4 pentanediol, 1,2,4-butanetriol,

1, 2, 6-hexanetriol, thiodiglycql, pentaerythritol,
trinmet hyl ol et hane and tri%g#ﬁ@ﬁglpropane. 8. The
recording ink according to any one of clains 6 and 7,
wherein the | actam conpound is as | east one sel ected

from 2-pyrrolidone, N nethyl-2-pyrrolidone,

- hydr xpsebithe 2nRYéJRpHEREWADEE, 8-COoRiYa@lt A hudaecthtt,
recording ink according to any one of clainms 1 to 8,
wherein,the cgntent of t.h t i %

5096 by REEE™ 4 Tropding i B E LA Re SpaRR R o 35
i nk according to any one of clainms 1 to 9, whereinthe
rem @t 7§ °CnRoflur t her conprises a wetting agent, and

the wetting agent is one selected from pol yol .
conpouthis tendfet yawl ofthe recondpoginok dretei agecordamgp onedium,
nunber of 8 or nore. 11. The recording i nk according

hevirlgdh %Q-Qng"l@félebﬁ‘ akt Nea YN FREPOLTRE shippbP) i®4 ml/m? to
carbon nunber of 8 or nore is at | east one of 2-ethyl

3-hexanedipl and 2.2 4-1r] byl .| negj ol .
15 WIRERGUP e cofuler bl ATy U i BRSO secopding
to 11, wherein the recgording irnk further cqnprises_a
ik fonde dhe serording mediye dnt’ Bl fead i’ in 400 ms of
expressed by the follow ng general fornulas (1) to .
¢ofithet ot (etd sREHP By |al @¥200idscan@ang mbisofomsdtar. (| )

2. ' The recording ink according to claim 1, wherein the colorant is
one selected from pigments having an anionic hydrophilic group and

pigments coated with a polymer having an anionic hydrophilic group.

3.  The recording ink according to claim 2, wherein the volume

average particle size of the pigment is 0.01 pm to 0.16 pm.

4. The recording ink according to claim 1, wherein the colorant is

colored fine particles that include at least one of pigments and dyes.

5. The recording ink according to claim 4, wherein the volume

average particle size of the colored fine particles is 0.01 pm to 0.16 pm.
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in the general fornmula (1), Rl represents an al kyl
group; h represents an integer from3 to 12; M

wo epresaEmt s one sel ected from al kali netal i onBCT/JP2006/321313

quat ernary anmoni uns, quaternary phosphoni umnms and

aI kanol am nes; General formla

fhe gedbeaecerting ink ageprding Weﬁ?%é’é‘ﬁt%f Gﬁﬁl léyto 5, wherein
group; Mrepresents one selected fromal kali netal
ithehumpeciant maty laimmnie webscted fxcam the yerphp sphsisitingsof polyol
and al kanol am nes 'H General fornula (l111) in the
@6Rpoahdb laldtdid cobdgounds? uréPesmpBLada a'iﬁddéééﬁﬁﬁﬁ%s

group; k represents an integer fromb5 to

R4- (OCH2CH2) OH : General fornula (1V) in the general
formula (1V), R4 represents a hydrocarbon group; j
represents.an integer fromjb to 20; H (OCH2CH2) L-

B- R6 &hgeregorfingiak \accondingeteclaim fdl’h%ﬂ%n(‘?)}e Polyol
R6 represents a hydrocarbon group, L and p represent
eampoandi istaglenst bam skléae@ Fromether ghovdpocondistinylof glpcerin,

the general formula (VI), g and r represent each an

e e T CO

Ff}"gﬁ‘?é SR BetByithe ghvkol Theth@RACIERl BErBRERYIEhDEyol,
t f

PPy e Be O Rlyie Pronlie s 25385%9%193% Elgtdl, fipropylene

Iayer on .
glycol, 1,3-butanediol, 2,3'butanedlol, 1,4-butanediol,

3-methyl-1,3-butanediol, 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol,
1,6-hexanediol, 2-methyl-2,4 pentanediol, 1,2,4-butanetriol,
1,2,6-hexanetriol, thiodiglycol, pentaerythritol, trimeth‘yloléthane and

trimethylolpropane.

8. The recording ink according to any one of claims 6 and 7, wherein
the lactam éompound is as least one selected from 2-pyrrolidone,

N-methyl-2-pyrrolidone, N-hydroxyethyl-2-pyrrolidone and

e-caprolactam.

9. The recording ink according to any one of claims 1 to 8, wherein
the content of the humectant is 10% by mass to 50% by mass in the

recording ink.

10. The recording ink according to any one of claims 1 to 9, wherein
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at | east one surface of its support, wherein the
transfer rate of pure water onto the recordi ng nmedi um

WO s002/08ds4n?2 to 26 M/ n2 in 100 ns of contact tPCEJIREMG/321313

the transfer rate of pure water onto the recording

mediumis 3 mM/n2 to 29 m/n2 in 400 ns of contact

thererererding daky jurthay remrrisesaAnlR AB et o ABdethe Fretting
An i nk-media set, conprising a recording ink according
tagenan)s ane selectddafrom polyol t8mposndsraacbglyicolethedi agmpounds
according to claim14. 16. An ink-nedia set,

GATRIZ & cAShdEAABAIDAGESmor8d a recordi ng medi um
wherel n each of the recording inks conprises water, a

col orant and a hunectant and has a surface tension of
20 MV mto 35 MY mat 25C, the recording nedi um

conprises a support and a coating |l ayer on_at St
dhe sulhgcecording inkppesarding dor Flaimy d0; r‘gher%fl “Fhe polyol

recording ink onto the recording mediumis 4 m/n2 to
témpbind havikl@) arsadborc oniraber tofr8 endmotwe israindéast one of
rate of the recording ink onto the recording nediumis

i éfh&lrﬁ 3-Be2¥nddi6End 2, 400 rietHylCOB RSk ahbdB] MRASUT ed

by a” dynham ¢ scanni ng absorptomater 17. The ink-nedia
set according to claim 16, wherein the transferrate of
pure water onto the reco‘rdi ng mediumin 100 ns of
contact tinme neasured by a dynam c scapnnjng

dBsor pl&gaeeprding anky aqeﬁrdlég@ 3Ry ppe Oﬁﬁ]dﬂ]lnﬁel t¢ dhswherein
rate of pure water onto the recording nediumin 400 ns
the cecurdiig inknfuithes colmprisesa g@rfakfant. arddBthd karfactant is at
i nk-nedi a set according to any one of clainms 16 to 17,
least one expressed by the following general formulas (I) to (VI):
R!-0-(CH2CH20),CH2COOM : General formula (I)

in the general formula (I), R! represents.an alkyl group; h
represénts an integer from 3 to 12; M represents one selected from alkali
metal 1ons, quaternary ammé)niums, quaternary pho‘sphoniums and
alkanolamines;

CH,COO—R2
I General formula (IT)

MO_,SCHCOO—R?

in the general formula (II), R2 represents an alkyl group; M
represents one selected from alkali metal ions, quaternary ammoniums,

quaternary phosphoniums, and alkanolamines;
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wherein the colorant is one selected from pignents

havi ng an ani oni ¢ hydrophilic group and pignents
wa@omvmeehswt t h a pol ymer havi ng an ani oni ¢ hydr optii/in2006/321313

group. 19. The ink-nmedia set according to claim 18,

wherei'n the volume average particle size of the

pi gment i g to 0.16 mm 20. The ink-nedia set"

ok , C@”&ﬁ t OH;Z et RSmula (1D

| east ons& ents and dyes 21. The i nk-medi a set
accordi ng\Mo-¢clal m 20, wherein the volune average
particle size of the colored fine particles is 0.01 mm

(00 10 el ). Ao RGH0A N b AR, v

one selected fromthe group consisting of polyol
EORMSERRtEAN LRt Eﬁhﬁb@h@@ urea conpounds and
sacchari des. 23. The ink-nmedia set according to claim
22, wher ei n RE€OGHyGH)@Hp oundGenerdl foemstla e
_selected fromthe group consisting of glycerin,

et hyl epe g %@ﬁbral%ﬁh‘i‘ﬂ'& QIV) Qi‘*yfé‘f)lresérftbei Hﬂiﬁcﬂﬁrbon group; j
glycol tetraethy ene glycol, polyethylene glycol .

e e e O

1, 4- but anedi ol , 3 net hyl 3 but anedi.o
1,3-propanedio|, 1, 4- G‘t?nedlol 1, 5- pentanedlm
1, 6- hexanedi ol , 2-nethyl™ 2,4 pentanedlol 1,2, 4
butanetriol, 1,2,6 hetanetrlol thlodlglyco

it @@thHOD -t-r(()elﬂﬁml )Et h-éﬂ@ and - Ger;eral formula (V)
trlnethylglprg \

in the general formula (V), Ré represents a hydrocarbon group; L

and p represent each an integer from 1 to 20;

C|:H3 |CH3 CH, CH,
CH,CHCH,0~C=C~GCH,GHCH,
(l) (I) L General formula (VI)
g (6
) (g
ok g
H H

in the general formula (VI), q and r represent each an integer

from O to 40.

13. The recording ink according to any one of claims 1 to 12, wherein
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24. The ink-nedia set according to any one of clains
22 and 23, wherein the |actam conpound is as | east one

wa@edogotasa2 f r om 2- pyrrolidone, N nethyl -2-pyrr oP¢Tioree9s/321313

N- hydr oxyet hyl - 2-pyrrol i done and e-caprol actam 25.

The ink-medj g set according 1o any one of claips 16 to
dhe rwﬁm&lq%éa% arw@?ﬂsﬁdﬂ%tigl%%%% mere pg 2%055 by
mass to 50% by mass in the recording ink. 26. The

i nk-medi a set according to any one of clains 16 to 25,
wherein the recording ink further conprises a wetting

agent , AardofdifgWRbdiuig, étﬁﬁ?i'isirﬁg aRRpperEah@d ddadifig layer on
pol yol conpoungs and gl ycol ether conmpounds having a

bhon n f .27. " The i nk-nedi a set
%@%%FﬁPﬁéqﬁgﬁ%%éﬁﬁ%§%?ﬂﬁﬁgrein t he pol yol conpound
havi ng a carbon nunber, of 8 or_nore is at |east, one of ..
2 et hypv}qe,rguhékgnggﬂqﬁferaﬁ@te of pure water onto the recording
2,2,4-trinmethyM 3-pentanedi ol . 28. The ink-nedia set
acabudi 152 td/mpyo B6embn2dhnal (s mbaficongact timeragidthentransfer
recording ink further conprises a surfactant and the

sl GCHAIY watePbnt® @B O dBXE MeSHAsh BY 3tATN{0ld 29iHlm? in
general formulas (1) to (VI): R-O(CH 2CH20) 11CH2COOM .

SRR S g 5, 80508l SR i Bt

from3 to 12, Mrepresents one sel ect.ed from al kal i

metal ions, quaternary anmmoni uns, quaternary

phosphoni uns and al kanol am nes! ,

15.  An ink-media set, comprising a recording ink according to any

. one of claims 1 to 13 and a recording medium according to claim 14.

16. An ink-media set, comprising recording inks, and a recording
medium,

wherein each of t};e re(;ording inks comprises water, a colorant
and a humectant and has a surface tension of 20 mN/m to 35 mN/m at
25°C; the recording medium compri;es a sﬁpport, and a coating layer on
at least one surface of its support; the transfer rate of the recording ink
onto the recording medium is 4 ml/m2 to 15 ml/m2 in 100 ms of contact
time and the transfer rate of the recording ink onto the recording
medium is 7 ml/m2 to 20 ml/m?2 in 400 ms of contact time measured by a

dynamic scanning absorptometer.

17. The ink-media set according to claim 16, wherein the transfer
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General formula (11) MO SCHCOO-R2 in the general
formula (I1), R2 represents an al kyl group; M

wo epresamt s one sel ected fromal kali netal i onBCT/JP2006/321313

quat er nary ammoni uns, quaternary phosphoni uns, and

al kanol am nesJ OéCHCHO) H Cener al forrrula(lll in ,
Thke gfenér%uwaft@r ente the reyording maedisae in 5109 meminentaentime
group,' krepresents an integer from5 to 20;

e dsUckR G2a dPamicestanaling absotptofet®r is 2tmbnetoe26./ml/m2,
formula (1V), R4 represents a hydrocarbon group; j

('i?lﬂrt?l%egﬁ%?ﬁ%gagééﬁgﬁgfé WAL P 0590 2% recdrliind Hed?Hd%h 400 ms

ner formula in the general fornmula

R6, represent h rpon group; L and p
&’g%‘;"ét@&ml %\t‘ﬁwgéﬂﬁ 8?% rnbérjn 1 to 20; General
formula (VI) in the general formula (M), g and r
represent each an integer fromO to 40. 29. The
i nk-medi a set according to any one of clains 16 to 28,
\W8er ei Thehéenk-ecatidi st iavkodtiag ato/ iasgoinky obfclainndal 6 to 17,
or nore at 25C. 30. An ink cartridge, conprising a

QA8 ¢he 315N A oﬁ@%g}éc@é‘d P rh hBighitaer ﬂn%eﬁn amomc

accor Ing to any one of aims 16 t0 29.31. An inkj

t
s AR b BRE At e%ﬁ#é)ly“%rc'@?t‘?% w3t &PO@%W.W% apypionic
i nk-nedi a set
hydrophilic group.

19. The ink-media set according to. claim 18, wherein the volume

average particle size of the pigment is 0.01 pm to 0.16 pm.

20. The ink-media set according to any one of claims 16 to 17,
wherein the colorant is colored fine particles that include at least one of

pigments and dyes.

21. The ink-media set according to claim 20, wherein the volume

average particle size of the colored fine particles is 0.01 pm to 0.16 pm.

22. The ink-media set according to any one of claims 16 to 21,
wherein the humectant is at least one selected from the group consisting
of polyol compounds, lactam compounds, urea compounds and

saccharides.
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according to any one of clains 16 to 29 by stinulating
the each ink to thereby record an i nage onto a

wo emondismy nmedi umin the ink-nmedia set accor di POT/IRR0@B21313

one of, clains 16 to 29. 32. The inkjet recording
apparatus according to claim 31, wherein the

stinmulating is carried out by applying at |east one

sel ected from heat, pressure, vibration and light. 33. |
A28. i nkjTite imk-aeliagsetetatoakdingnfar ickiing 22,i whleatinnghe polyol
each ink in the ink-nedia set according to any one of

ebRIpToNHOist R%s@%eeée?@étbﬂ%@)ﬁetlﬁ@%boﬁﬂ] %oﬂﬁbﬁn@ of glycerin,
recordl ng nmediumin the ink-media set to thereby

eﬁ]ﬁwf gpe arggxco?a&lﬁéﬁﬁgt he (gogg rql%t"iﬁr n% gi:ycgl ?tegl?elgﬁ lene gnycol
t he applied anmount of the ink is. 8 g/n2 to 20
Rokethiemengbicol herersdene  glyRok s @@@pﬂspe oglym)’g h@mropylene
35 The inkjet recording nmethod according to any one
glyml,ai ns 33,3abdtadediolher ei n 228rbutémedipkl | ent 1,dylmrtansdiol,
provided on a plate surface on which an ink-ejecting

@pﬁ@méﬂe 8tb@Ankdtol £l éﬂﬁﬂq)aan%diar TedbhdnsREEN, Hpehbnediol,
he inkjet recording nethod according to claim

o MR S M T

The inkjet recordi ng _nethod according. to any_ one of

- daPrhexametyial sthiodialyealn Rentasuytharelr & rigibylolethane and

of the ink-repellent layer is 0.2 mmor |ess.
trimethylolpropane.

24. The ink-media set according to any one of claims 22 and 23,
wherein the lactam é¢ompound is as least one selected from 2-pyrrolidone,
N-methyl-2-pyrrolidone, N-hydroxyethyl-2-pyrrolidone and
e-caprolactam. A |

25. The ink-media set according to any one of claims 16 to 24,
wherein the content of the humectant is 10% by mass to 50% by mass in

the recording ink.

26. The ink-media set according to any one of claims 16 to 25,
wherein the recording ink further comprises a wetting agent, and the
wetting agent 1s one selected from polyol compounds and glycol ether

compounds having a carbon number of 8 or more.
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38. The inkjet recording nethod according to any one
of clains 35 to 37, wherein the area of the aperture's

w@emsm4asert i on perpendi cular to the center |inECDIP200#321313

aperture. increases gradually along with the distance
fromthe plate surface at around the ink-ejecting
aperture. 39. The inkjet recording nethod according to
any one of clainms 35 to 38, wherein the thickness of

tXe i nkFheepekimedial ageradcerding {d.claimm) 26 wherein 4be polyol
The inkjet recording nethod according to any one of

G N3P HaQid® a WAeH&h Mnthfbe®! bt IR Hioré aECat SRALOdne of
of the ink-repellent layer is 5 mMVmto 40 nNWm 41..

e SRR 2 R R AR T

to any one .of clains 16to 29 using a recording ink in
t he i nk-nedi a set.

28. The ink-media set according to any one of claims 16 to 27,

wherein the recording ink . further comprises a surfactant and the

~surfactant is at least one expressed by the following general formulas (I)

to (VI): |
R!-0-(CH2CH20)»,CH:COOM : Generlal formula (I)

in the general formula (I), R! represents afx' alkyl group; h
represents an integer from 3 to 12; M represents one selected from alkaii
metal ions, quaternary ammoniums, quaternary phosphoniums and
alkanolamines; ‘

CH,CO0—R?
| ' General formula (I1)

MO,SCHCOO—R? |

in the general formula (II), R? represents an alkyl group; M
represents one selected from alkali metal ions, quaternary ammoniums,

quaternary phosphoniums, and alkanolamines;

R3 0 (CHZCHZO) kH General formula (III)

in the general formula (III), R3 represents a hydrocarbon group; k
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represents an integer from 5 to 20;
R4+(OCH:CH2);0H * General formula (IV)
in the general formula (IV), R4 represents a hydrocarbon group; j

represents an integer from 5 to 20;

CH,
H- (OCHZCHZ) = (OCHCH?_) p_RG ) - General formula (V)

in the general formula (V), R represents a hydrocarbon group; L .

and p represent each an vinteger‘ﬁ'om 1 to 20;
(|:H3 (|:H3 CH, CH,
CH,CHCH,G~C = G-CCH,CHCH,

(|) (l) ' General formula (VI)
) (g

o) | g

/0 Ny

H H

A

in the general formula (VI), q and r represent each an integer

10 from O to 40.

29. The ink-media set according to any one of claims 16 to 28,

wherein the recording ink has a viscosity of 5 mPa*s or more at 25°C.

15 30. An ink cartridge, comprising a container to contain each ink in

the ink-media set according to any one of claims 16 to 29.
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31. An inkjet recording apparatus, comprising at least an

ink-ejecting unit configured to eject each ink in the ink-media set
according to any one of claims 16 to 29 by stimulating the each ink to
thereby record an image onto a recording medium in the ink-media set

according to any one of claims 16 to 29.

32. The inkjet récording apparatus according to claim 31, wherein

the stimulating is carried out by applying at least one selected from heat,

pressure, vibration and light.

33. An inkjet recording method, comprising stimulating each ink in
the ink-media set according to any one of claims 16 to 29 and ejecting the
each ink onto a recording medium in the ink-media set to thereby record

an image on the recording medium.

34. The inkjet recording method according to claim 33, wherein the
applied amount of the ink is 8 g/m? to 20 g/m? at a maximum when the

resolution is 300 dpi or higher.

35. The inkjet recording method according to any one of claims 33
and 34, wherein an ink-repellent layer is provided on a plate surface on
which an ink-ejecting aperture of an inkjet head is formed for spraying

the ink.
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36. The inkjet recording method ‘according to claim 35, wherein the
ink-repellent layer comprises any one of a fluorine material and a

silicone material.

37. The inkjet recording method according to any one of claims 35

and 36, wherein the surface roughness (Ra) of the ink-repellent layer is

0.2 pm or less.

38. The inkjet recording method according to any one of claims 35 to
37, wherein the area of the aperture’s cross-section perpendicular to the
center line of the aperture increases gradually along with the distance

from the plate surface at around the ink-ejecting aperture.

39. The inkjet recording method according to any one of claims 35 to
38, wherein the thickness of the ink-repellent layer is 1 A (0.1 nm) or
\ f

more.

40. The inkjet recording method according to any one of claims 35 to
39, wherein the critical surface tension of the ink-repellent layer is 5

mN/m to 40 mN/m.

41. An ink recorded matter, comprising an image recorded on a

recording medium in the ink-media set according to any one of claims 16
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to 29 using a recording ink in the ink-media set.
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