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DESCRI PTI ON | NKJET RECORDI NG APPARATUS AND | NKJET
RECORDI NG METHOD Technical Field The present invention

woeb@iee12t 0 an i nkj et recordi ng apparatus and &0TiJpdo0®B054125

recordi ng nmet hod. Background Art Wth the enhancenent
of speedi ng-up performance of printers for office
aut omati on and hi gh- quRESGRIFEIQN t echnol ogi es,
requirenents for print quality, color tint, color

sat ur at i onI NKJEF GE C(ER D INGeA PRARA OIS A¢Dere.  As
a result, in order to enhance col or developing ability

of a_recor di gy RISUPRBING RHIERRET ension of

the recording 1nk and increasing the wetting property
of the recording ink to paper, the present inventors
proposed to use a silicone resin for an ink repellent

| ayer of a nozzle plate in an inkjet nozzle (see
Paclomical Fieddature |). Oning to the proposal, the col or
devel oping ability of an ink was substantially

i mpr ov@He prevevicinventionSrel£igditoeth irkjsbkeor &y ghparatus
i nks excellent not only ink in ink repellency at the

LARt 'If{el}]lgg?ggcﬁg{%ﬁ%ﬁe%g&t i me thereof but also

exce I cal durability against w ping and

e, like in response to speeding up of performance and
%EE#@H§HHiﬁ¢équency of use of printers. However, when
a conventional ink is used, the

With the enhancement of speeding-up performance of printers for
office automation and high-quality imaging technologies, requirements
for print quality, color tint, color saturation, and glossiness have become
more severe.

As a result, in order to enhance color developing ability of a
recording ink by reducing the surface tension of the recording ink and
increasing the wetting property of the recording ink té paper, the present
inventors proposed to use a silicone resin for an ink repellent layer of a
nozzle plate in an inkjet nozzle (see Patent Literature 1).

Owing to the proposal, thé éolor developing ability of an ink was
substantially improved, however, it is required to make recording inks
excellent not only ink in ink repellency at the initial stage of the lifetime
thereof but also excellent in mechanical durability against wiping and thé
like in response to spee.ding up of performance and increased frequency of

use of printers. However, when a conventional ink is used, the

performance of an ink repellent layer formed with a silicone resin is far



10

15

20

performance of an ink repellent layer formed with a
silicone resin is farfromsatisfactory. Patent

woib@riataie 1 Japanese Patent Application Lai dpOpa@P007/054125

(JP-A) No. 2005-138383 Disclosure of Invention The
present invention ains to provide a highly reliable
ifrinesatisée®pt.-ng apparat us using a nozzl e plate which
is excellent not only in ink repellency at the initial
st age @fatbheLitetatureel t h@impniessRatens A pplivatioantaidrOpen
mechani cal durability against wiping and the like in

f\‘ﬂPi&j‘N%t %aggzllggg,ggd to provide an inkjet recording

met hod. The neans to sol ve aforesaid problens are as
follows. < 1 > An inkjet recordi ng apparatus having an
ink flying unit configured to fly an inkjet recording
ink by applying an inpulse to the inkjet recording ink
tDisﬁl@Sﬁr%ﬁffm@@é}ODMer ein the nozzle plate surface of
an inkjet head in the ink flying unit has an ink

repel | e pieyent bordmiol Anets providse hgdily rehabletingjet
i nkj et recording ink contains at |east a pignent,

\Q@I:(fzrd'ing %%bagﬁtgﬁf}@ﬁ%é%! r}]cizjlig ﬁfatté W hicR78 eﬂcﬂfgﬂt%t%nly in ink

surtfact recording apparat us

accarding to the.tem< 1, > rein the.nonionic .
3prlicadlat fod gl Stgeon B bR hexpor REF p Graehgnt in
Formula (1): O(CH 2CH2O -H Formula (l)where i

megehes palsdwrabalityy hgajmet wiping and ghe drksuip, aninkjet nozzle and
aral kyl group each having 1 to 20 carbon atons, "I1" is

&b provReedn 0ikjet tecofdirdthethodi S an integer of 20 to

200.

The means to solve aforesaid problems are as follows.

< 1> An inkjet recording apparatus having an ink flying unit
configured to fly an inkjet recording ink by applying an impulse to the
inkjet recording ink to form an image, wherein tﬂe nozzle plate surface of
an inkjet head in the ink flying unit has an ink repellent layer containing
a silicone resin; and the inkjet recording ink contains at least a pigment,
water, a fluorochemical surfactant, and a nonionic surfactant.

< 2> The inkjet recording apparatus according to the item < 1 >,

wherein the nonionic surfactant is a compound represented by the

following Formula (1):

(R

O (CH,CH0—H Formula (1)
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< 3 > The inkjet recordi ng apparatus according to any

one of the itens <1 >to < 2 >, wherein the nonionic
weuod7aotiant i s pol yoxyet hyl ene (n = 40) b-naphPaylPr2007/054125

ether. < 4 > The inkjet recording apparatus accordi ng

t 0 f et <1>t0,<,3 > wherein th

b BRI RG ke BB fobip phiE e PR 2ralky] group
represented by_the follow ng Formula (2):

@%&E’W@#Qé@%@ C@F‘i@@l—@‘@l@ﬂgiaﬁzﬁw) tegerrofifl ko T29ndfisf és an
"m is an integer of 0 to 10, and "n" is an integer of
Onteges®f 20 t 200Che i nkj et recordi ng appar at us

according to any one of the itens <1 >to < 3 >,

wher ei ke $Be ThUGhRfR ‘i‘@?:&%l?réé ?g%?fﬁﬁ’ﬁt ac%BP&i%]ig';% (%}y one of the

conmpound represented by t ow ng For nu

E I re.Rf represents.a fl.uorine containin

SR LEIO AP FBrely e moPic st Fartae by by ethylene (n
integer.. < 6 > The inkjet recording apparatus

act¥rRinsghtBykefihesne of the itenms <1 > to < 5 >,
wherein the inkjet recording ink contains a resin

enul si e = 7The Thiget né¢ortlingapp didisaRardhESo any one of the
according to the item< 6 > wherein the resin

eftsh $ ON>GQRt gi .%Vl?érﬁ{fﬁ'fé ﬂﬁe?oc%%&rﬁgﬁfgultfﬁ?#ggtrcggllt?‘ins a

pol yur et hane resin emul sions, styrene-acry

l.ons, —and acrylic sil.icone_resi Il sions. < 8 >
PR e PEeaRi by Bsallabtes FoErdnid o the it em <
7 >, wherein the polyurethane resin enulsion is a
sg}f-enulsifiable ani oni c

F3CEF»(CF>CFo ) — CH,CH,0O(CH,CH,0), H Formula (2)
where “m” is an integer of 0 to 10, and “n” is an integer of 0 to 40.
< 5> The inkjet recording apparatus according to any one of the

items < 1 > to < 3 >, wherein the fluorochemical surfactant contains a

compound represented by the following Formula (3):

?CHZ— Rf CI)CHZ"‘ Rf
o .
Hl[o—— Oy O~ CHZ}O{CHZ—CHZ—OHCH{-('}— CHy- O}H
CHy n m CHy P Formula (8)

where Rf represents a fluorine containing group, and “m”, “n”, and “p”

are respectively an integer.

<6> The inkjet recording apparatus according to any one of the

items <1 > to <5 >, wherein the inkjet recording ink contains a resin

emulsion.
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et her - based pol yurethane resin emulsion. < 9 > The
i nkj et recordi ng apparatus according to any one of the

woRems06121 > to < 8 >, wherein the ink repel | erCTUR3007/054125

has a surface roughness (Ra) of 0.2 mmor less. < 10 >
The inkjet recording apparatus according to any one of

t he it 6> < Theinkjetzeeprsing\hppatatiug aecoraing togbelitem < 6 >,

| ayer has a thickness of 0.1 nmto 5.0 mm < 11 > The
wikdrein fiecesi sigubipacaitdisatdedsdiong selecanlfronepolfyutréibane
items <1 >to < 10 > wherein the ink repellent |ayer

g e i H R S R e K
an Hhk'et recordi ng ink by applying an inpulse to the
FHN}%Fﬁ?ecording ink to forman image, wherein the
nozzl e plate of an inkjet head used in the flying of
the in§&%r rEwinkjetgecondingspparatakagcopdingsiet theatpan <7 >,
containing a silicone resin; and the inkjet recording

ivitkereRHIRI psly ateth@As tesin pi@ilEidh is watkremalsifiable anionic
fluorochem cal surfactant, and a nonionic surfactant.

1k | hod di h
S el P Rl L agam b cocordna o (e

nonionic surfactant is a

compounl LePGES o Bl LAY KL iy o o e
allyl group, or an aral kyl group each having 1 to 20
dEmhor htdoss 8, 'whereimthaingeepadierd lape7 hasadsunface s
an integer of 20 to 200.
roughness (Ra) of 0.2 um or less.

< 10> The inkjet recording apparatus according to any one of
the items < 1> to < 9 >, wherein the ink repellent layer has a thickness of
O..l pm to 5.0 pm.

< 11> The inkjet recording apparatus according to any one of
the items < 1 > to < 10 >, wherein the ink repellent layer has a critical
surface tension of 5 mN/m to 40 mN/m.

< 12> An inkjet recording method which includes flying an
inkjet recording ink by applying an impulse to the inkjet recording ink to
form an image, wherein the nozzle plate of an inkjet head used in the
flying of the inkjet recording ink has an ink repellent layer containing a
silicone resin; and the inkjet recording ink contains at least a pigment,
water, a fluorochemical surfactant, and a nonionic surfactant.

< 13> The inkjet recording method according to the item < 12 >,

wherein the nonionic surfactant is a compound represented by the

4
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< 14 > The inkjet recording nmethod according to any
one of the items < 12 > to <13>, wherein the nonionic

weuod7aotiant i s pol yoxyet hyl ene (n = 40) b-naphPaylPr2007/054125

ether. < 15 > The inkjet recording nmethod according to
any one of the itens < 12 > to < 14 >, wherein the
followinghBmimgala €i f act ant contai ns a conpound
represented by the following Formula (2) CF3CF2(CF2CF2
-ﬁf(%;|2CH2(XCH2CH20) nH Forrmula (2) where "m' is an

[
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< 12 >to < 14 >, wherein the

AT C3 urfactant contains a conpound
represented by th(¢o}Cowiang—For mul aF¢Bnuladitul a (3)
where Rf represents a fluorine containing group, and
"m', "n", and "p" arerespectively an integer. < 17 >
The inkjet recording nethod according to any one of
Wifere e predehits anOaliyb groupihal 8l LR, Bkjaet aralkyl group
recording ink contains a resin enulsion. < 18 > The
:ﬁg«%h %.tavilfé 9781900 TBbH Ao AGC "f"%% 19, ih?ege? of 048", anll’“1” is an

ereéein € résin enulsion’ contains I'east dne

sel ected from pol yuret hane resin enul sions,
dnipegerRe §9ﬂ9ﬂd§-resin enul sions, and acrylic silicone
resin enul sions. < 19 > The inkjet recording nethod
accor dnigt o Theinkjetrrecotfing metbodancardéng 60 goyemeafshe
resin enulsion is a self-emulsifiable anionic

items < 12 > to <13>, wherein the nonionic surfactant is polyoxyethylene

(n = 40) B-naphthyl ether.
< 15> The inkjet recording method according to any one of the
items < 12 > to < 14 >, wherein the fluorochemical surfactant contains a

compound represented by the following Formula (2):
CF3CF5(CF5CF,)— CH,CH,O(CH,CH,0),H Formula (2)

where “m” is an integer of 0 to 10, and “n” is an integer of 0 to 40.
< 16 > The inkjet recording method according to any one of the
items < 12 > to < 14 >, wherein the fluorochemical surfactant contains a

compound represented by the following Formula (3):

OCH,—Rf OGH;~Rf

GHy ' Gh,
HJ[O-—CHZ— o CHZ}O{CHTCHZ—OHCHQ—?—CHQ— O}H
CHy N m CHa p  Formula (3)

oo 49 I

where Rf represents a fluorine containing group, and “m”, “n”, and “p” are
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et her - based pol yuret hane resin enul sion. The inkj et
recordi ng apparatus according to the present invention

wo0Eguipped with at |east an ink flying unit; PCH/JPive7/054125

ink flying unit, the nozzle plate surface of an inkjet
head has an ink repellent [ayer containing a silicone
respestivelypn Hdegatkj et recording i nk contains at | east
a pignent, water, a fluorochem cal surfactant, and a
noni onikcl7sur fletiakjet raidriirigiretioad bequdatg tnany one of the
possi ble to provide a highly reliable inkjet recording
RPY 21 YS WSL D AwRAeAEh hPiAG&: r\é’%&ﬂng $niC¥&RHalrRY rddph
only inink repellency at the initial stage of the
| ifetime thereof but also excellent in nechanica
'ty against wiping and the |ike. The reason is

not clearly known, however, it is_conceivable that the
use of <al&onildwiiakistrecording methed areyding tngthegtam <17>,
al l ows for reduci ng adhesion of a pignment to the
wazerein {Heatesinaartulsbsiucomigirdeatdgest oo seleetddhfeorrepelylueethane
| ayer by the pignent adhered on the nozzle plate

. . . c .
o e G et ot R ik B0y i liRorfestn
a nonionic surfactant, the particle dianmeter and the
FINGEOSF: particle size distribution of the pignent can
be made small er, and the anmobunt of coarse particles of
the pi Gt iThetipkjet srcardingmetheen aecprdingtaihy ithmagks™
of the ink repellent |ayer caused by friction of
eoladreth ey pololiashane tdben entulsioniing selfpnnglsiféabldanionic
reduced. When the nonionic surfactant is a conpound

gp;{éﬂ%s@dﬁkﬂ £nd RRIESEMIGEnbY Formula (1), it is

ective’in reducing damages of the ink repel |l ent
Ipiaérenren C?}g}ijeettr%%oxa(i/igrgaa epaegjéltlsl gc':ceor {nagnﬁ)t t%re Sxf'es'égg invention
is equipped with at least an ink flying unit; in the ink flying unit, the
nozzle plate surface of an inkjet head has an ink repellent layer
containing a silicone resin, and the inkjet recording ink contains at least a
pigment, water, a fluorochemical surfactant, and a nonionic surfactant.
With this configuration, it is possible to provide a highly reliable inkjet
recording apparatus using a nozzle plate which is excellent not only in ink
repellency at the initial stage of the lifetime thereof but also excellent in
mechanical durability against wiping and the like.

The reason is not clearly known, however, it is conceivable that

the use of a nonionic sﬁrfactant as a dispersing agent allows for reducing

adhesion of a pigment to the nozzle plate and reducing damages of the ink

repellent layer by the pigment adhered on the nozzle plate during wiping.

6
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the range of the particle side distribution of the
pi gnent can be reduced. Wen the nonionic surfactant

woem7aseni ed by Formula (1) is pol yoxyet hyl enePCT/IrR2040954125

b- napht hyl ether, it is particularly effective in
reduci ng such damages. Wen the fluorochem ca

Tsuaddicioan it isrconbeiviable tlsataby stginlinthghdispersion of the pigraent
represented by Fornmula (2) or Fornula (3), it is

& fRChHIEsiRgCRNSRioRc sidatRmicthepurtitlediametakand the
repel ' ency. "When the inkjet recording ink contains a

#raffnlsg}e” TRl Bre TR ot 1 Blerh R B SRR Sller
ShLLEoe e nd (e 1 L5 ELLECLYE ho SPAICE.

recording apparatus of the present invention. |In such
wedereé, thdrebs dabimmssiofehednksepalleetlayeerausedhy friction of
contai ning at | east one sel ected from pol yuret hane

éo%%? Pa’ml;ll%jb QA%he $h¥®Ieng ¥apMg Car BErBdGEBA. Si ons, and

acrylic silicone resin enulsions. In addition, it is

furth ef fective when t.h L. yur j j

o o SUPRdHA R i aRe o AR ARV R b BRhre
pol yur et hane_resin enul sion., Brief scription of .
BrawserfedryGFoympla gl)pﬂrl@@efﬁqct% et ages of the ink
showi ng an inkjet recording apparatus according to the
RipRdknt liysicihddanse thé GvePagspartidhetiamieterbofidie pigagpmdrand
exenplarily showi ng the entire structure of an inkjet

flﬁe\?{ée[nr?%égﬁf ARAG RIS sACHELEPELibA JfHBe Ri&B8AL can be reduced.

When the nonionic surfactant represented by Formula (1) is
polyoxyethylene (n = 40) B-naphthyl ether, it is particularly effective in
réducing such damages.

When the fluorochemical surfactant in the ink is a compound
having a structure represented by Formula (2) or Formula (3), it is
effective because of the large reduction in ink repellency.

When the inkjet recording ink contains a resin emulsion, the
durability of the silicone layer is reduced due to increased ink adhesion to
the silicone layer, and thus it is effective to enhance the durability of
silicone by using the inkjet recording apparatus of the present invention.

In such a case, it is effective to use a resin emulsion containing ét
least one selected ﬁ'on’:1 polyurethane resin emulsions, styrene-acrylic

resin emulsions, and acrylic silicone resin emulsions.

In addition, it is further effective when the polyurethane resin
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FIG 3 is a schematic enlarged view show ng one
exanpl e of an inkjet head according to the present

wonvenian. FIG 4 is an enl arged vi ew exenpl ar PCY/JP2007/054125

showi ng the core part of an inkjet head according to
an enbodi nent of the present invention. FIG 5 is an
capbsiorets @ seemulsifiahlg anipnio herthased pelypmethame regin
same head in the interxhannel direction. FIG 6 is a
giotiBiei.i ¢ cross sectional view show ng a nozzle plate
of an inkjet head according to the present invention.
FIG 7A is a schematic view exenplarily showi ng a

nozzl e plate of an inkjet heat according to the

]&(ge nt i.nv.entig;;m FlG 7B is another schematic view
‘éﬁ'ﬁ?ﬁ?ril??o’%ﬁg g ' 88Rozzl e plate of an inkjet heat
according to the present invention. FIG 7Cis a yet
anot hdfIGscReimtd darspeeteve miewr iexgmpanibn showiagzpa inkjet
plate of an inkjet heat according to the present

rebyRlihg Apparhfas SAokding wcllenpidsenty iwwraienpl arily
showi ng a nozzle plate ofan inkjet head for .

Corrpar]_j\ﬁ}) Ny &l & s&l%ni&i@rb%a? [ﬂlg L )géinnylﬁa%ﬂgt s%oevgglg the

exenplari'ly show ng a nozzle

for c rison. FIG. 8Cis.a yet another schematj.c
LR SERBATa O Py Rk TRgO S RGN TA U oAt [ Heppresent
head for conparison. FIG 9 is a view showing a state

iMentonn ink repellent layer is fornmed by applying a
silicone resin using a dispenser. FIG 1QAis a view

showi IR 3 &4 al scHenbefivealaided wRR EEedwi one example of an

inkjet head according to the present invention.

FIG.4 is an enlarged view exemplarily showing the core part of an
inkjet head according to an embodiment of the present invention.

FIG. 5 is an enlarged cross sectional view of the core part of the
same head in the inter-channel direction.

FIG. 6 is a schematic cross sectional view showing a nozzle plate
of an inkjet head according to the present invention.

FIG. 7A is a schematic view exemplarﬂy showing a nozzle plate of
an inkjet heat according to the present invention.

FIG. 7B is another schematic view exemplarily showing a nozzle
plate of an inkjet heat according to the present invention.

FIG.7Cisa yef another schematic view exemplarily showing a
nozzle plate of an inkjet heat according to the present invention.

FIG. 8A is a schematic view exemplarily showing a nozzle plate of

8
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aperture of the tip of a needle and a range required
to apply the silicone resin to a nozzle plate which is

wano@ppdizcat i on target in the present inventi oRCTEPIB07/054125

10B is a view showing a relation between the tip of a

generallg used needl e and a range required to apply
foreinmpadsen.nozzl e plate which is an

application target. FIG 11 is a view showi ng the

noveneflGoBBagtindiabl @Bh&thatid&isk|dxeai}flabBP SRoWshP Y dzzle
di spenser. FIG 12 is a view showing a state where an

[gpdqj {ngg e silicone resinis

1por 7 h?iglat h@f{gge er SBert h of the internal

wal | h ozzle e for Carrying Qut the

| nvent TF&{% %ﬁ’n 5i %K‘fte?n‘?‘i’@é ﬁﬂgﬁ@aﬁﬁp‘ﬁ?‘éftq}@%ﬁ’ lagHg showing a
present invention contains at |least an ink ejecting

meezle pdate 6fmn mekjet detdi fos campaojsonat el y sel ect ed
other units, for exanple, an inpulse generation unit

and a BOG! DAk alWibly SMACRRS L3RR Whir 4 el BEEIB dtMayer is
The i nkjet recordi ng nethod of the present i'nventio

] and further
(RATED ApHEE bR elkY i 8e3 RpeBREC " o
exanpl an_i npul se neration step and a control_step
in ac cg‘lgaﬁg’é 1§viat‘ﬁeWh§1(W@élésasFQ ytlomtwpeﬁh rapadication
met hod of the present invention can be suitably
enertiuge ob the bip ofive neediecind acande rgqapedrtatapplpihe BHicone
present invention, the ink flying step can be suitably
Baint8G Reiz1OY1diRSwhith fslat Afplication target in the present
invention.

FIG. 10B is a view showing a relation between the tip of a
generally used needle and a range required to apply the silicone resin to a
nozzle plate which is an application target.

FIG. 11 is a view showing the movement of application of the
silicone resin using a dispenser.

FIG. 12 is a view showing a state where an ink repellant layer

made of the silicone resin is formed up to a predetermined depth of the

internal wall of the nozzle.

Best Mode for Carrying Out the Invention
The inkjet recording apparatus of the present invention contains
at least an ink ejecting unit, and further contains appropriately selected

other units, for example, an impulse generation unit and a control unit in
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unit, and the aforenentioned other steps can be
suitably carried out by the aforenentioned ot her

wanoa7soorink flying step and ink flying unit- POEJPIKT/054125

flying step is a step in which an inpulse is applied
to an inkjet recording ink to fly the inkjet recording
aodordadcd withhthiehygedssityi an i mage. The ink flying unit
is aunit configured to fly an inkjet recording ink by

appl yi THe #kjedREESiAS nﬁéﬁcﬁohrﬁl?tlﬁlﬁ PreSH i ent ol 'Ianudes at

t hereby forman i mage. The in ying unit I's no

rticulardy. |inted d exanpl es t hereof .includ
Rach e pBcdime et B REE B0 e G0ty P fosted other
pi ezogl ectric type inkjet head where the volune in an
phepst fasexgaple; andpmmyael seneratiaategeande donkradstep by
deformng a vibration plate which forns a wall of the
acdorfhoee withhthesheepsaityi ezoel ectric el enent as a
pressure generating neans to apply the pressure to the

i nk i nrhbenikijek r&%&ﬂiﬁé‘ﬂbtﬁ%ﬁ%f \\%E% ?g&%ﬁ%ﬁ%@ﬁ&%ﬁ)can%e

so-cal l ed thermal inkjet head es are

. t ed by heati thei pk in.the ink flow.path using
BERSEE) SN ALY D8 DLSHF Ko Pl g A Bl
61-59911), and an electrostatic inkjet head where the
Bveationg she ek fiyang statneamhe snitadlnhaoned onbbytthe inkiflying
of the ink flow path are di sposed in opposed

poi] ahdrthe adtwbrh duetivoediothdstepe chnbel dugtalilgtcariied out by
changed tojet the ink by an electrostatic power

aengiat fdnbehveeRntPanglsect rode and the vibration
plate (see JP-A No. 06- ‘?'1882) . The inpul se can be
38R9ARE Lref QRaTER MG Nnstk e | PUI S

The ink flying step is a step in which an impulse is applied to an
inkjet recording ink to fly the inkjet recording ink and to thereby form an
image.

The ink flying unit is a unit configured to fly an inkjet recording
ink by applying an impulse to the inkjet recording ink to thereby form an
image. The ink flying unit is not particularly limited and examples
thereof include inkjet heads.

The inkjet heads includes a so-called piezoelectric type inkjet head
where the volume in an ink flow path is changed to discharge the ink drop
by deforming a vibration plate which forms a wall of the ink flow path |
using a piezoelectric eiement as a pressure generating means to apply the .

pressure to the ink in the ink flow path (see JP-A No. 02-51734), a

so-called thermal inkjet head where bubbles are generated by heating the

10
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generation unit. The inpulse is not particularly

limted, and may be appropriately selected in
weacoeridence with the i ntended use. Exanpl es theceagP2007/054125

i nclude heat, pressure, vibration, and |light. These

may be used alone or in conbination of two or nore.

itvkoimgthehierly flwgiathnubipg egsexasharmicrisistive elpmesnt éee dP-A

Exanpl es of the inpul se generation unit include a

Neab1H9odey, 46 aR eRSc@ESHAtLiZ iNBjed ¢iadewherdilazdetaote iamd
el ement, a vibration generating device, an ultrasonic

ﬁﬁe%ilb!r?ﬁ?fnl aqg%e@gkdhqurmﬁsﬁgiv%qg é:{_h)é g%lg:ffosvg ?%@glsﬁﬁg disposed

ereo prezoel e

piezoelectri¢c elenment, a.therpal, actuator i.ch .
R PBRORE] RARARRS G P HBILHRE B ?W@agﬁ if fhanged to jet
liquid using an electric thermal conversion el enent
thecinlaky an adedtrosgaig|pavesi garieretes] betavaen thes¢lgpleode and the
menory alloy actuator using a netallic phase change by

{#eatiBh flhehGee JINA Nb. @4-gaBBERt atic actuator using
the electrostatic power. The aspect of ejection of the

B A L o L
SoraenEnitg 19T BUBTEP RS GRATCH IS Bratedh S0 gyabe
thermal head to the recording ink in a recording head

apprppréatale sdatieldan darordancecwtihdibegintemddy uséie Kaamples
energy and the recording ink is jetted and spouted as

t&ebf At Hddhent, i Rdre) 9aFagioR0 haddightie Tieserdafi®e used
by pressure of the bubbles is included. Wien the

ea
B BB v TR, sy o
glr'eeglii%g‘te)lyrngerﬂali'ailé.educed tojet and

| Examples of the impulse generation unit include a heating device,
a pressurizing device, a piezoelectric element, a vibration generating
device, an ultrasonic oscillator and a light. Specifically, the examples
thereof include a piezoelectric actuator such as a piezoelectric element, a
thermal actuator which utilizes phase change by membrane boiling of the
liquid using an electric thermal conversion elemen‘t such as an
exothermal resistive element, a shape memory alloy actuator using a
metallic phase change by thermal change, and an electrostatic actuator
using the electrostatic power.

The aspect of éjection of the recording ink is not particularly

limited, is different depending on the impulse, and when the impulse is

"heat", the method in which heat energy corresponding to recording
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spout the recording ink as droplets fromthe nozzle
pore of the recording head by applying voltage to the

woiewaebkectri c el enent adhered at a position catrgekobfres412s

pressure roomin the ink flow path in the recording
head is included. The size of droplets of the

ségraldiis gmpaktedousing a theymedlehestd to et radotding fufkein a
range of 3 pL to 40 pL, for exanple, and the rate of

ete6sridin §1heg dat Gedlesiel BitbBlbs 1hehs %&&frﬂh{@iﬂﬁ‘ﬁ lthe heat
preferably set within the range of 5msto 26 nis.

RS ) RTOASI FTRbL ol el oo o

more. - The co troII|n unit is not particularly I'imted
APl DB Loy GaRdaaskiby Fressosr @k kbe bubbles Hncluded.
i ntended use as |long as operations of the respective
YWhex thenmipailsois Trrksade" Btenmpktsod rewdoéh the pid®electric

i nstrunents such as sequencers, and conputers. In the

Bleafient is Busaldi £ud tE@@oI‘ﬁ%@ i@a%@éﬁu%%ﬁﬁf% x%fdu%Qd to jet and

inkjet head in the ink flying dnit has an

LM N L T—
onsi.sting of Si_ and O as a basic skeleton and is
@sﬁﬁéw W%V%tﬁ%t%thmpxﬁ@pemm@ﬁhng@mfaadbmds@m

as oils, resins, and elastoners and is provided with
paslltmnschlwistheaprq@superdom SnshelinkHldve phth e ithe aB6c-ding
rel easing property, anti-foam ng property, and

Behess vedladsd. besi des ink repellency which is
inportant in the present inventi on Silicone resins

It gﬁ'lpg(rja g'rsléz'ecﬁp (%iopi(%ls 693' fcﬁh Igg{:]c?r ne 1Il1Jf; %g lﬂ%r 18 pre?ern})ly set
within the range of 3 pL to 40 pL, for example, and the rate of discharging
and ejecting of the recording ink is preferably set within the range of 5
m/s to 20 m/s. The drive frequency is preferably set to 1 kHz or more,
and the resolution is preferably 300 dpi or more.

The controlling unit is not particularly limited and may be
suitably selected in accordance with the intended use as long as
operations of the respective units can be controlled. Examples thereof
include instruments such as sequencers, and computers.

In the present invention, the nozzle plate surface of an inkjet head
in the ink flying unit has an ink repellent layer containing a silicone
resin.

The silicone resin is a resin having a siloxane bond consisting of Si

and O as a basic skeleton and is commercially available in various

12



resins, ultraviolet raycurable resins, and the |ike,

and the silicone resin can be selected in accordance
woi2od7/1béue1 pr oduct i on nmet hod and use appl i cati ORCT/JP2007/054125

Exanpl es of a nmethod of form ng the ink repellent

| ayer containing the silicone resin on a nozzle )
cgn%gawicbm: bucleas oblst tesing, manvhelolstemergand isprovdaeé with

resin material is vacuum evaporated to thereby form an
vaRtousaiigHdi@iltprop¥ftieP8uch A9 hahersdistaare, relorsihgthrioperty,

which a silicone oil is plasnma-polynerized to thereby
. . | it | - . .
<RB TR BRIl ) RUHGRE Ry Sbich i

.coatj nqg .nethod such. as i n-coating, dipping,, Spl.a
PR 1T, DF BECRERR R BIGthr TIHGOR 1P RS PRfMde aicone
| ayer by el ectro-coating. Wen the ink repellent |ayer
5 resinSovihiel dne curablchatiresmh dempeaatuecbeatcarahle wilicone
after masking a nozzle hole and the back surface of a

r8§ias| altRhwotetWdyc@rabletesingsasd thalike] gnd thkWiliene resin
resin or the like and formng an ink repellent |ayer,

- [ ' f . fir
AN AR ol GRS B BBt ETINEhod ) W0
repel l.ent |ayer containing a silicone resin can be
apPISAHOBn only the nozzle plate surface. Wen the
photo-resist is peeled off using a strongly al kaline
peel i Kxaageles of at methodof fosmringuibeddkirepallent tdyer
peel i ng agent damages the ink repellent |ayer. The

10 cbhtHknes shokilidaeirekin &paldeale safeee fthdé Al Metlod in
silicone resin is preferably 0.1 mmto 5.0 nm and

e e R e R ey

| st tQ Wipi degrade and the j
fqgrggléa}s:q gﬁge Vr\)ﬁtyﬁlg?g]agna %\ noez%easgr age; a meet 85 in which a

silicone oil is plasma-polymerized to thereby form an ink repellent layer
on a nozzle surface, a method in which an ink repellent layer is formed by
15 a coating method such as spin-coating, dipping, spray coating, and a
method of forming an ink repellent layer by electro-coating. When the
ink repellent layer is formed by a method other than electro-coating, after
masking a nozzle hole and the back surface of a nozzle plate with a
photo-resist, a water soluble resin or the like and forming an ink repellent
20 layer, the photo-resist is peeled off and removed from the back surface of
the nozzle plate, thereby an ink repellent layer containing a silicone resiﬁ
can be formed on only .the nozzle plate surface. When the photo-resistis
peeled off using a strongly alkaline peeling agent, attention is required

because the peeling agent damages the ink repellent layer.
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when the inkjet head is used for a |ong period of
time, and when the thickness is nore than 5.0 mm the

wonoeriaotizon cost may i ncrease because the i nk pepgpbioenos4i2s

| ayer is excessively thickened. The surface roughness
(Ra) of the ink repellent layer is preferably 0.2 mm

or | esEhe Byicketss ofjthchmlsrafedlent layghtrsaiRagaf silieene resin
ink repellent layer to 0.2 nmor |ess, unw ped

ﬁqfﬂem%ly 0.1 bk 100 or;ﬁﬁehh&riﬁof@yféfef@dly kg1 g%%&qct) pm.

6 and 7Ato 7C are respectlve acro

t| i ew of 0zzl te of an l.nkj
ﬁ"?ﬂee AR BB aRbr Bt Piyera 19Pu R, 61 MR7he
enbodlnent .a, nozzle_ plate 32 serving as a pl ate base
¥sistapce fy Fapingmay degradp andshg imk ranedlensy saawdegrade
ni ckel, and an ink repellent layer 31 is fornmed on the
whehabe inkjatieadazaisedpbatdolg pethel sfltifnec andovbbneks
of the ink repellent layer 31 is preferably set to 0.2

ﬁHIbEﬁeés%% Smordeh f S?ﬂuﬁg tRé pk 6’&‘\1&1019%&*19&? ﬂtlﬁree%'sg‘because

7C, a neniscus (flu Ievel Pis forned

ounea en _t.he_in ayer 31 made of

PR helizhtF %éé%rr%se&gﬁ%&?%é 868t he nozale pl ate

32. The ink repellent ¥ké 31 fornmed on the plate

sur f acEhsperiace gougne of the ek sepellejet layer i pyefotably

the inkjet head is provi ded is fornmed such that the

@2qsn ovdesd.orlay sattbg the shrfaco kotigheddscRE of 8helink Repellent
pl anesurface, near the opening, which |s per pendi cul ar

la9et 'B@O@Hﬁl%r 1ds8 eu%léélip%gﬁﬁ‘ﬂln ayer fyahioht Iay?r can be

i ncreased as nore the I'S away” from
ate base surface.
rel?i%cg (Ii

FIGS. 6 and 7A to 7C are respectively a cross sectional view of the
nozzle plate of an inkjet head used in the present invention.

In the present embodiment, a nozzle plate 32 serving as a plate
base of the inkjet head is prepared with electroformed nickel, and an ink
repellent layer 31 is formed on the surface of the nozzle plate 32. The
surface roughness of the ink repellent layer 31 is preferably set to 0.2 um
or less.

When feeding an ink 3, as shown in FIG. 7C, a meniscus (fluid
level) P is formed at the boundary between the ink repellent layer 31
made of the silicone resin coating layer and the nozzle plate 32.

The ink repellent layer 31 formed on the plate surface where an
opening for ink discharge (nozzle) of the inkjet head is provided is formed

such that the cross sectional area of the ink repellent layer in a plane

14



The shape of the ink repellent |ayer near the opening

is preferably a curved surface. Further, the curvature
woadsorei a curve near the opening of the i nkPCT/JP2007/054125

repel lent layer in the cross section of the plane

surface including the center |ine of the opening is

purréie, aehy the opermg, dnchhe petpakhieskrdb theeenhér line of the

repell ent layer. The curve formed fromthe outside

8fis EhedBhimge e d A8 nidtK the ﬁﬁk'r@?&ﬂbﬁf/ﬁye&* s bRy

cross section of the pl ane surface including the

ﬁgﬁtﬁ{ gﬂla@@b%e (?enl ng to the nei ghborhood of the

penin a su ially circular arc curve, and the
curvat re radiu he c rcu ar arc is preferably
gr eat Jhq pape LT em I6E HGH tiﬂ@;?éaem@hg 13 BSRaf?TablY
Further, an angle fornmed between the tangential |ine

5 peassiedgswtfacene Huttherdhe dyevaturehadipeof aguofe blear itk
repellent layer in the cross section of the plane

cpenfias of the a1l 1696¢ B thd 8®s8fsetiibn @,@ eRé PR Surface

the nozzle surface |nclud|ng t he outside ed ge i's

REGa8 it b33 1Pt AFAGRRS: aPr2RED. DaBec Ny e

ni.ch is represented by a plane surface perpendlcular

lirl‘?és@éﬁ gﬂnklr%e]g?malaéfﬁ}éhed dotted line as shown in
FIGS. 7Ato 7Cis formed in a substantially a circle
cent et onrveHermedtfeoml heeutdide édge ofhel dpeniing @y ¢he ink
31 fornmed on the ink discharge surface in the nozzle

10 P@H@n@?ayei ih AhBRGoSUEd oA thid&15hHe %%rfa%%ﬁh@ﬁﬁhné tRé&

t he openlng, whi ch |srepresented by a pl ane surface
SPBCRRP SR phSubiF T RichhBh R R NP5 7 51
slu%s%xg%ally circular arc curve, and the curvature radius of the circular
a]é'c is preferably greater than the thickness of the ink repellent layer.
Further, an angle formed between the tangential line passing at
15  the outside edge of the opening of the ink repellent layer in the cross
section of the plane surface including the center line of the opening and
the nozzle surface including the outside edge is preferably less than 90
degrees.
An opening of the nozzle plate 32 is formed such that the cross
20  section which is represented by a plane surface perpendicular to the
center line of a dashed-dotted line as shown in FIGS. 7A to 7C is formed
in a substantially a cir;:Ie centered on the center line. The ink repellent
layer 31 formed on the ink discharge surface in the nozzle plate 32 is

formed such that the cross sectional area of the opening, which is

15



fromthe nozzle plate 32. Mre specifically, the

openi ng of the ink repellent layer 31 is, as shown in
wehw@7/16M21f ormed such that the curve fornmed freartubmo7/054125

out si de edge of the opening of the nozzle plate 32 to

t he nei ghbor hood of the opening is fornmed in a round
repaRRnied biig plackrstafavecparpdndiculat to The centievding ef the

radius 'r' is preferably greater than the thickness

O'lp%']a%& iB %&Baﬂﬂ%y PhcrbRSed K m&RaeaRk feprBEnBlay@iriBl is away

’he "nei ghbor hood of the opening of the ink
éq%getygem bézg{t gl;b The thickness 'd" is as thick as
r19%5 fi@f t han the round part of the opening
of the ink repellent |ayer 31. Preferably, e )
t hi ckAexe specifiegllypshe RRewmy Qiﬁﬁhetlwﬁfcw@ﬁgngramlfeﬂ Hk as

repellent [ayer. As shown in the figure, by formng .
5 dHdvPReRIGY 74l féreed such et thentuivayformad fuprincthei autside
articulated to the opening of the nozzle plate 32 in a

2] ) ihd h
eg}éfse‘éoo P%h)g)%r?l\l}ggﬁf D% RGANRIARMS 8 the RERIBErROGEL

aving no pointed portions) w thout
havi.ng.hgoked, portiong, ;i t i.S_pPossi t..»
BB S IR B ppaRd cbapg et QSR hER . The
portions to peel off the ink repellent |layer 31 _from .
tursatawertaalips &7 i prefeyebly saptarthandheiuckpessdaf pprtions
formed between the tangential |ine passing at the )
SubsiidR regeHeof ldyee 3apghienghab thhaeighbarbped bfthe bpgming of
31 in the cross section of a plane surface including

10 %}{]égm?gﬁ{b&,%hebigggyé}fﬁ.he openi ng of the nozzle plate 32

the~sur of the nozzle plate 32 including the
whi ch Tad FtckBpsn St HHER on e deBRE8 Shlt Py Hi e
is preferably less than 90
part of the opening of the ink repellent layer 31. Preferably, the
t];ickness ‘d’ may be the maximum thickness of the ink repellent layer.
As shown in the figure, by forming the opening of the ink repellent
15  layer 31 which is articulated to the opening of the nozzle plate 32ina
curved shape having no substantially peaked edge (with a smooth curve
having no pointed portions) without having hooked portions, it is possible
to prevent troubles that a wiper is caught on such pointed portions to peel
off the ink repellent layer 31 from the nozzle plate 32.
20 As shown in FIG. 7B, an angel 0 formed between the tangential
line passing at the outside edge of the opening of the ink repellent layer |
31 in the cross section .of a plane surface including the center line of the

opening of the nozzle plate 32 and the surface of the nozzle plate 32

including the outside edge of the opening of the nozzle plate 32 which is
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degrees. By setting the angle q between the tangentia
line of the outside edge of the opening of the ink

woepwilent | ayer 31 and the surface of the nozetEJpioat/es412s

32 | ess than 90 degrees, as shown in FIG 7C, a

meni scus (fluid level) P can be stably forned at the
potcdlated e the entside edgk of the bpening isyrnefgably tpssithan 90
nozzl e plate 32, and the possibility that the neniscus
Begfedsormed in the other portions can be greatly
reduced. As the result, it is possible to achieve

excel | \%ﬁtﬁqeitﬁﬁgitﬂleeéﬂo%w@ k%tt@fl%lehit%ﬁé t\ézﬁgé‘n{igl ThBSf2he outside

i mage W't use an image form Rig apparatus usi ng

an inkjet head i udi the nozzle pl at 2 begcaus
ile® REkFS ebSime o aRiebelieth fiet ol ang B8 sHERRE BT e
the silicone resin to be used in the present )
anpodimeta 32 deds Hhaind9Q degrasseas sbpwnvili EH>c AR, H@eniscus
har dened at roomtenperature is preferable, and a

(flaid Bvel) P eanderstably fesedpaisheigitndigity@ea the ink
reaction is nore preferable. SR2411 manuf actured by

R ey B e TP R S i, St Bt e
Tabl.eA shaws, the,eval uation results aon the sha

PETHBEhS PaRTeRRco i Chii RO ron o R o foded.  As
nozzle plate 32 to the neighborhood of the outside
thgeewiltiitas ppesiblgto ackdeve peesllentankuniection stebdity, when
edge peel-off, and ink injection stability in the ink
fOREINLM imAYewilh the usB®fiaikingdgd fathiagCqipdiragud Qsingean

enbodi ment . Table A
inkjet head including the nozzle plate 32 because the meniscus-formed
surface can be stably formed.

For the silicone resin to be used in the present embodiment, a
liquid silicone resin which can be hardened at room temperature is
preferable, and a liquid silicone resin accompanying a hydrolysis reaction
is more preferable. SR2411 manufactured by Toray DOW CORNING
TORAY SILICONE CO., LTD. was used in the Examples, which will be
hereinafter described.

Table A shows the evaluation results on the shape formed from
the outside edge of the opening of the nozzle plate 32 to the neighborhood
of the outside edge of the opening, ink deposits around the nozzle, edge |

peel-off, and ink injection stability in the ink repellent layer 31 at the

inkjet head according to the embodiment.
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The results shown in Tabl eA denonstrated that an ink

repellent |ayer 31 containing a substantially peaked
wedgr/1a0121 he edge portion (in the nei ghbor hoodpot/ypier/054125

out si de edge of the opening) caused ink deposits

around the nozzle, and the edge was peeled off in the

Taple 2e of wiping. Any of ink repellent |ayers 31 each

round-shape—a t+t he odan th

““““ i e tHE—CEagt t-hereef—caysed
T

rennl l ent | anr

havh 76 Tartlaa CACﬁp: at-1 Y strow—Tn

Pbﬁted&&g@éﬁﬂﬁsaﬂ peeI -off_ at .pg é of tCh:euJedige and Eable
"""" @gpé,thmea'v ot GoealBd T T 1Y SR

Nnle noll
HK—F \,'JCT T CIIL T pyet i

‘7‘

%\Egﬂgiﬁlgétdsé%%hes’ h oo L 0 ACCHFre N pectreq Mot stable

Obrriadd i akowepel |artd | al d¥ot peyrmed, | Notgcegpred, |, go Stable

~ Ty

sheyee Was a casle Wher e| andieetiusel S (fIPtft‘i”*éP’ evel) bRt\Aaﬁle

fornmed _at_the hlollndary bhet ween-t he i ¥R ¥ elll-ent— ayer
31 and the nozzle plate 32 when feeding the I nk and
there was a case where a neni scus CMas formed: at a

convex_portiqn toward Cc n er

of t helhhresdpeshomn 111;‘5}3#9% e”(‘? ri’;%er(‘){tbo"ﬁ llent
the cross sectional area perpendicular to the center
lsiyae Sdfconbeinipe ai swpstantinby peaked edgegidhefedgainagtiondin

i nk. For this reason, there may be caseswhere there

ﬁfeené‘i%hbéfh&ﬂlsoﬂ thel cﬁk:sid’d &lidd eMthet eidihg) candsedrinkrdeposits
when an image is recorded using an inkjet recording

e e
S T e R U T
edge thereof caused no ink deposit, however, by way of comparison, an ink
repellent layer having r < d as exemplarily shown in FIG. 8A caused
peel-off at part of the edge, and an ink repellent layer having 6 > 90° as
exemplarily shown in FIG. 8B resulted in unstable injection of ink
droplets.

Further, as shown in FIG. 8C, with the use of an ink repellent
layer having r < d or 6 > 90°, there was a case where a meniscus (fluid
level) P was formed at the boundary between the ink repellent layer 31
and the nozzle plate 32 when feeding the ink and there was a case where
a meniscus Q was formed at a convex portion toward the center part of
the opening of the ink repellent layer 31° (the portion at which the cross
sectional area perpendicular to the center line of the opening is the

smallest) when feeding the ink. For this reason, there may be cases
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FIG 9 is a view show ng a construction formng an ink
repellent |layer 31 by applying a silicone resin using
wa 27sipenser 34 according to the enbodi nent. OrCTOR2007H54125
ej ecting side of a nickel electroforned nozzle 32, a
di spenser 34 to apply a silicone solution is arranged.
wiheradbepossd vadations enink igjactioorssabdyiyoffan ik when an
sel ectively on the ink discharge surface of the nozzle

imlagb 8s 38corded el hfi ihk{sh rebofiiflg adppardtudysimg\dminkjse
di spenser 34 while ejecting the silicone fromthe tip

htgggavg}ga%p%ax{a%aﬁgg tzQPet%ltalﬂg gpozzl e plate 32 and the

he "nee were arranged to keep a

predeterm ned di stance, For t silicone resin used in
Phe. cibodmdnd oSrotsing f avhahin AP AL Hordne to
at room tenperature SR2411 (manufactured by Toray DOW

5  thORKeNGtEORROBMatENE faoh, ahove, will be des¢nibed bereipafiey.
was used. However, a slightly anmount of dripping of

the SHIGCOAS awAswOstssIMpth bondth@ction fdeniig} £n dikl répellent
back face of the nozzle plate. The silicone resin film

B0 Al LT gl 9 g o e

0..18 mm The application aperture of the tip of the
epthadimentcor di ng to the enbodinent is ensured with a
range by the range required to apply thesilicone resin
to t hO@mirzink geatisg32dewnf a mitlelsedectpplormed mrziaddea
as shown in FIG 10A. Wth this configuration, the

o anieseupansomtsioly e dhacet bl
fglg'nsl%egﬁi%(r)ne?’ %es Hq:“ﬁncll Qeltegﬁvgﬁrpéﬂ R iﬁ] dﬂchﬁ?éé Q8rface of the
nozzle plate 32 as shown in FIGS. 6 and 7A to 7C by moving the dispenser
34 while ejecting the silicone from the tip of a needle 35 such that the
nozzle plate 32 and the tip of the needle 35 were arranged to keep a

15 predetermined distance.

For the silicone resin used in the embodiment, silicone resin
which can be hardened at room temperature SR2411 (manufactured by
Toray DOW CORNING TORAY SILICONE CO., LTD.; viscosity: 10
mPa-s) was used. However, a slightly amount of dripping of the silicone

20 was observed in the nozzle hole and the back face of the nozzle plate.
The silicone resin film which was selectively formed in this way had a
thickness of 1.2 pm an(i a surface roughness (Ra) of 0.18 pm.

The application aperture of the tip of the needle according to the

embodiment is ensured with a range by the range required to apply the
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In other words, the configuration allows for only one
nmovi ng direction of applying notion and cut out the

woeert/10612al t eri ng the directi on and novi ng t hePCT/JP2007/054125

di spenser in the opposite direction as shown in FIG
10B. Here, the tip of a generally used needle 35 is,
siticeheowssinrtoRh&nokeB, plaitg B2fwhiht isyamap povation barget e
width for application t o the nozzle plate 32 which is

SKRvARRRIFTERAtIOAN 'V @ethis Qﬂﬂﬁg{ﬂr@tﬂ)ﬂ, ﬂfedﬁHC&Qe CTR! Sh%e
the application of a siliconée resin to the entire
et,.there .is

ur f of the application tar a need
ABbRREELy ALV PR R TR of TCmRlicagfon Tateet By
application by 90 degrees and to nove the dispenser in
wovkeg thy dispeneris34 obre 1. thy applicagon déragitiopenser in
the opposite direction. For this reason, it is

di f fi dml ¢thieo vequdkytlee cidfigontioresilows doit helyesiid fiving
surface of an application target with a uniform

QiDL EKAE 8B appRERS g&(ﬁ?ﬁfl_{ OnfRe SR Mk TR of@lhegﬂt?.‘g Eh% gjrection

the wdth of "the application aperture at t

the needl e, 35.by the.width required .for applicati f
ARG PP Bhd ditperser i the SopaSi HEeckh i dhowd A’ 108
application target, the silicone resin applied over

t he erdeye thatimeka generadlyapped vaedleri i getshowm heFIG.
applied with a uniformthickness, and the surface

10B) siphifgraealy herreweelthantthe witthpoe aippicitios tbehetozzle
FIG 11 is a view show ng the novenent of application

Itﬁﬁté EQ whichGeRRe ﬁggﬁ@aﬂtﬁh Q%ﬁ%&e aﬂﬂ%ﬂ%@%ﬁ%rﬁé{ ?(g ?](91?1 td1d the

o the presentenbodi ment. basic construc
Tiflicobiee’ 7t iePREaSTR ettourtinin SGEobE poRlisption
nozzl e hol e (opening) of a nozzle plate 32. For the
tgageBhexais vnged ypawovsfa digpenser by changing the direction of
application by 90 degrees and to move the dispenser in plural directions
such as by moving the dispenser in the opposite direction. For this
reason, it is difficult to apply a silicone resin to the entire surface of an
application targef with a uniform thickness.

According to the embodiment, by enstiring the width of the
application aperture at the tip of the needle 35 by the width required for
application of a silicon resin to the nozzle plate 32 which is the
application target, the silicone resin applied over the entire surface of the
application target can be applied with a uniform thickness, and the
surface finishing can be excellently and precisely achieved.

FIG. 11 is a view showing the movement of application of the

silicone resin using the dispenser 34 according to the present
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can be used as long as it is a gas which hardly
initiates chemcal reactions with a silicone to be

wappl7iiedi2z1 For exanpl e, the gas may be air. By appupiongos412s

the silicone while jetting the gas 36 fromthe nozzle
hole, a silicone resin filmcan be forned on only the

reazBodinsatit] adtheolhadibeoitzatifopliabend32r txtlePbénd Showhdn FIG.
nozzle hole. When a sinmlar silicone resin to that

5 HoRbvaROMER: éiﬁfggfgs ?ﬁﬁ%@dﬂjﬁeﬁjeﬂiﬁ%%ﬁéﬁ)% tgfd;ﬂ a Q6zzle

gas 36 to 1nfi silicone re

redet erm ned.depth and, thereaft the gas 36 i
el Sl o 8 SRt 39,0 For ke egsiPonariony dvorngbeas
of the silicone resin can be fornmed in the desired
dapthe veed pe long ag dlbis avans wifich hardbzirlitiatésoechamioapl e,
to the depth of around several mcron neters, as shown

ineabtiéhs #dth hadiitonhe wbexpplisd! yFohexample, thp@akanhy be air.
| ayer 31a (an ink repellent |ayer forned at the

i nter f@# gpﬁigﬁﬁﬁgﬁe teeRERL NG Ij@l]ftiﬁ%ﬁldé; g%ﬁ LE‘:? ﬂ’élﬂttﬁxegl@zzle

can be to a predetermne romthe

out si de. edge of e openi of the nozzle plate 32 a
12 5UIGORE Tesin ﬁE‘Beqaﬁlgﬁ*& Pq%g&ﬁéir on pofy, {6, aogﬂ@ Siuﬁface of the
di scharge surface set forth above. The thus prepared
mmlerpb%el?@ﬁxqeayécvrﬂmmwlmboleozzl e plate was wi ped
with an EPDM rubber (rubber hardness”™ 50 degrees). As

the r eWhkh,a sibeilankilicepe rbsint tol thue stk dodbdvieais iked! shd
pl ate coul d keep excellent ink repellency against

TR AR P B8 BT R NEa e SRR Sl i top
i LT TR I R
unchanged ink repellency fromthe
32, an ink repellent layer made of the silicone resin can be formed in the
désired depth of the internal wall of the nozzle, for example, to the depth
of around several micron meters, as shown in FIG 12. Namely, an
extremely thin ink repellent layer 31a (an ink repellent layer formed at A
the internal water of the opening of the nozzle plate 32) can be formed up
to a predetermined depth from the outside edge of the opening of the
nozzle plafe 32 as well as the iﬁk repellent layer 31 having the ink
discharge surface set forth above.

The thus prepared ink repellent layer 31 of the nozzle plate was
wiped with an EPDM rubber (rubber hardness: 50 degrees). As the
result, the ink repellenf layer 31 of the nozzle plate could keep excellent

ink repellency against 1,000 times wiping treatment. The nozzle

member with the ink repellent layer 31 formed therein was immersed in

21



10

15

20

initial stage of the lifetinme thereof. For material of
the ink repellent |ayer, various materials can be used

wao0d7angi2as the material sheds water. Specifi cPexarpoaes412s

t hereof include fluorine-based water repellent
materials, and silicone water repellent materials. For

theirsk ihich eralzdsetde dattet0°Cepe ety sty it fesulf)€he ink
are liquid silicone resins or elastoners each of which

safeIRet haydesedodly kQqM I ' f
tél;ﬁ;et an ?%k rep%l I ent f|4%@@%&%%%@611&8%?%6@%%8
li.guid silicone.resin or el.astoner over a surface of a
gﬂﬁé PLage %ﬁglelelé{ﬁgli%egtﬁwogubstrat e with the silicone
wat er repellent material applied to the surface.

t her eofoy matprahoftheind repellensdayer vpeicasumaterials can be
t hereby pol ynerize and harden the substrate surface.

ibal abiorg aotke nedtbriad BBebasederiat Spedifpekimples thereof
material nay be a liquid silicone or an el astomer each

an. er )
B o R B RO B BRE (i Bop B ol
liqwi d silicone or elastoner over a surface of a

gﬂ% PEP%ﬂﬁﬁHﬁﬁeating the substrate surface to harden
the substrate_surface. The silicone water repellent

mat er i Bor theysibigone baged wwatet repsllentovntesalsetbaearerliquid
each of which can be cured by ultraviolet ray, and an

sihikome pedihe ok eladtonsry eheh bofwEEh RyndfRhyidesetiRg room
liquid silicone resin or elastomer over a surface of a

i arE e S R Tt E G KT
%ﬂ)é’lgfgt?glaw%,ﬁauhy Silfc(’zlolnle %8?1% C\’/I\(a élgrstorn? retl)xlfeernatt sg}a agé Io?la 'S
substrate and leaving the substrate with the silicone water repellent
material applied to the surface thereof in the atmosphere at room
temperature to thereby polymerize and harden the substrate surface.

The above noted silicone-based water repellent material may be a
liquid silicone or an elastomer each of which can be hardened at room
temperature, and an ink repellent film may be formed by applying the
liquid silicone or elastomer over a surface of a substrate and heating the
substrate surface to harden the substrate surface.

The silicone water repellent material may be a liquid silicone
resin or elastomer each of which can be cured by ultraviolet ray, and an
ink repellent film may be formed by applying the liquid silicone resin or

elastomer over a surface of a substrate and irradiating the substrate

surface with ultraviolet ray to harden the substrate surface.
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1,000 cp (centipoises) or less. The critical surface
tension of the ink repellent layer is preferably 5

wotone240 naN' m and nore preferably 5 niV m PoT3B2007/054125

nmM m Wen the critical surface tension is nore than

30 m\V the nozzl e excessively gets wet with the ink

in | on’E ¢ B196P%I6E of fhe silfoonstwaterappallent watehial is preferably
ejecting direction of the ink may be deflected, and it

hapOcpusentipowesedi legsi N i nk particles. Wien the
critical surface tension is nore than 40 MY m the

nozzl erpd afigicek 47 ﬂsiglg trc])g t}pﬁ E%ﬂ\%%el%ehn%clita&léﬁ iisnp %qurably

initial stage of the use, je
i r-eetion of «t,he ink may be.def] ected, and it _may

S b 48 HoTaV B o pSferpbives miim e 30 mN e When
repellent materials shown in Table B was respectively

thepriideplapafacs tensiaacks mprabha 86imdims the tnoatle, exasssively
the substrate surface was heated and dried to thereby

gute pestevithghedhkvie 168z2kEmbhad, 9eheM hHnded iré‘f?ea[t%ﬂ_ﬁl, 'tﬁgt

| ayer formed therein. The critical surface tensidn o

é+@&|lﬁ§ apeetiby %ﬁ' 'gfv%g 1{1& gﬁlﬁ{’; %Qtdelﬂ%}é%ds, a%slltg%sr lééﬁge’z t he

able" B also s asurement ’resu
riticgl, surface tensio an be determ ned by the
Iéoﬁﬁ}?ﬁ'métlﬂd& FS"HE’&T%- CM&P tglemr&maa SHpEce tensfoacis more
tension i s known is dropped on the ink repellent |ayer
thani 4t mN/andbetrozzimplate eangssivelyi setemasuvih. thetak in the
surface tension of the liquid is plotted along 'x'
initis]l stage bfehé 066, Md kBuPtivd Sﬁ@ti%!g%geétifdn éf(ﬂget irﬁf‘ﬂﬁly be

then a straight line on the downsi'de can be obtal ne
deficSHRE aBld% Inay BuSH hh AGSnhARP Lo PER:LAE Stral oht

Actually, ink repellent materials shown in Table B was
respectively applied over a surface of an aluminum substrate, and the
substrate surface was heated and dried to thereby prepare respective
nozzle plates with an ink repellent layer formed therein. The critical ,
surface tension of the respective ink repellent layers was measured.
Table B also shows the measurement results.:

Here, the critical surface tension can be determined by the Zisman
method. Specifically, a liquid whose surface tension is known is dropped
on the ink repellent layer surface, and the contact angle 0 is measured.
The surface tension of the liquid is plotted along %’ axis and the “cos 6“ is
plotted along ‘y’ axis, aﬁd then a straight line on the downside can be

obtained (Zisman Plot). The surface tension when the straight line is

positioned at Y = 1 (8 = 0) can be calculated as the critical surface tension
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positioned at Y=1 (q = 0) can be calculated as the
critical surface tensiongc. For other nethods to
wdeb@mine the critical surface tension, it caRCDEP2007/054125
determ ned by using Forwkes nethod, Omens and Wendt
met hod, or Van Oss nethod. An inkjet head was prepared
&S| Ber 8tiazakehqsaiocdstietihine thakritiepbbiefate keyson, it can be
fornmed therein in the sane manner as the nethod for
. N e ANy f 3V Wendenethod, or Van
dgé o%eﬁgoﬁygiﬁﬁmcyan ei%ﬁﬁd’o(?ev%?gducti on Exanple 1
to be expl ained below) was used in the inkjet head to
Cb’ise@?ﬂ? ink. The process of ink flying was recorded
using a video set, and the video recording status wa
obser vedinkjet head veas prepared asinga qule,%aﬁ%wlgh A&
particles and the discharge stability was excel |l ent
5 rebéNediiRiyes othed@tleMintinehprsapes achmerzisethsl meslod for
respectively. Table B al so shows the results. < Cyan

pI §r5}1?iglllg2argli s%§§ Blend 28t orMayResS TheFoROSWRE Eyiﬁ Rk (cyan

ersions containing a copper

pht hal ocyani n [ 3.0 9 S f . 1
Bk dprnob Aol to B sxalid BERyD ws asefjn the igkdet
%y mass of 2-ethyl -1, 3-hexanediol, 2.5 %y n&ass of
Hea d300eje otevhs bndt. urBlee byo@ePehinlclyIngwag recorded using a
fluorochem cal surfactant, 0.2 %%y mass of PROXELLV
iHBS YE A G bk Vb Yoedriihg s)atas vaas ebsdrsed: | &t wad verified
anti-fungal agent, 0.5 %y nass of
- no- 2-et hyv 3. i 0l : | i was
10 tiw%gh? 18.% nor: Ig&gw%% gﬁ%%gfcﬂis afd'th&RiRBRLEP Etaﬁbltlﬁty

e water were added to total 100
5 = .
?@%ﬂgga gﬁgg?ﬁg ps%g aﬁo 'Bg%ﬁ{a tplrgf)lare ngz'zlletz %iéet%s,t Ihers%légﬁvgly.

Table B also shows the results.
< .Cyan Ink >
In a vessel, 20.0 % by mass of a polymer fine particle dispersions

15  containing a copper phthalocyanine pigment, 23.0 % by mass of

3-methyl-1,3-butandiol, 8.0 % by mass of glycerine, 2.0 % by mass of

2-ethyl-1,3-hexanediol, 2.5 % by mass of FS-300 (manufactured by

DuPont Co.) as a fluorochemical surfactant, 0.2 % by mass of PROXEL LV

(manufactured by AVECIA Litd.) as an antiseptic and anti-fungal agent,
20 0.5 % by mass of 2-amino-2-ethyl-1,3-propanediol, and an appropriate

amount of ion exchange water were added to total 100 % by mass. Then,

the composition was ﬁitered through a membrane filter having an

average hole diameter of 0.8 pm, thereby preparing a cyan ink.
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average hole dianeter of 0.8 nm thereby preparing a

cyan ink. Tabl e B Next, an enbodi nent of the inkjet
woecerridong net hod of the present invention usi RGTAP®07/054125
i nkj et recording apparatus will be described

hereinafter with reference to the draw ngs. An inkjet
TadeBli ng apparatus shown in FIG 1 is equipped wth

the apparatus bogyadnd g rCrft@SﬁéuBﬁcWﬁﬁsz] pme

out nLle'_rg_\l 10 att achad to fhm annar at el hn
-4 AT T AT TTO, PP UUU] -\ j J

P&W :%% ﬁﬁe*s SRz2ahi CH | Ma@es @Ky r ecor dedxcellent
9 %‘F he”ﬂ’é?lt 1§®NrRebNg operiatoi@R/mkeys and Excellent
Lo tors is provided on the top surfacelof the ink
§@1ﬂtﬁbﬁ‘d8be%a1m i ngpqast 104, ThEe ik cart i dggeellent
‘ng part 104 has a firont cover 115 that can be
opened and/ or closed to renove and/ or pl ace ink
cartridges 201. In t he apparatus body 101, as shovvn in
FI GS. and 3, arrla 133.is suppgorted id y |n
the saleriappaieb nb%Ptaogfgtdeékie&ﬁei%lﬁlPEé{leﬁ’é’
menber |aid across right and | eft side plates whi ch
reresemininvieadionmusing thegukgt rancrding taappataisawdl bededctibed
a main scan-notor (not shown) in the arrowed

Krb BEAftQNWithrdfbfenzet8the @AMIAGs M ARiifkjdte-caRBAAL US
body 101. Recording heads 134 consisting of four

or t s e a
a!rgé%g (fwg(l {\llpgﬁ‘ﬂiﬁgssbefcﬂggp %%%ﬁplggglr n%a?niégé I16 d
pectl ve di scharge parts d in t he
@éé’t]t(]%aﬁﬁ%&d toFbepppaxaials fwﬁn ng papers,
d| rection and they are placed with their ink discharge
ipee ctutpnt teaynh@3 ditached to the apparatus body 101 for receiving

papers on which images are recorded (formed), and an ink cartridge
mounting part 104. An operation part 105 having operation keys and
indicators is provided on the top surface of the ink cartridge mounting
part 104. The ink cartridge mounting part 104 has a front cover 115 thét
can be opened and/or closed to remove an,d/oryplace ink cartridges 201.

In the apparatus body 101, as shown in FIGS. 2 and 3, a carriage
133 is supported slidably in the scan direction by a guide rod 131 that is a
guide member laid across right and left side plates which are omitted in
the figures and a stay 132 and moved by a main scan-motor (not shown)
in the arrowed directions in FIG.3 for scanning within the apparatus body
101.

Recording heads 134 consisting of four inkjet recording heads that

discharge yellow (Y), cyan (C), magenta (M), and black (B) recording ink
25



10

15

20

I nkJet recordi ng heads constituting the recording
heads 134 are provided with an energy generation unit

woaoo7diosichar gi ng recordi ng i nk such as a pi ezoeCEAPINT054125

actuator such as an piezoelectric elenment, a thernal
actuator using an el ectrothermal conversion el enent

drapletss raspeskiviche thave inkslisdlorrge @oredserarigeth ibaihei Ng
and, accordingly, phase change of a liquid, a

%@P&cﬂﬁ@dﬁe&%x@%ﬁ%ﬂ@hﬂinﬁéﬂ%ﬂ%ngecﬁbﬁ%%fﬁ?é&g&%

due to tenperature changes, ctrostatic
ostat.ic force. The .carriage 133

t uat or N | ect
ﬁf;acé;igv\ht]aége i @ﬁ%ﬁ%ﬁ& SR AOWHHAT: ng each i nk
to the recordi ng heads 134. The subtanks 135 are
fill ednfehregeadingbearsepustituting the yecorting haadsritddare
fromthe ink cartridge 200 nounted in the ink
pavidedgdthranrdriergy gentrdifh vinit forrbscleheine rewedidnk
ink supply tube. In the nmeanwhile, a paper feed part

51 e egnager 47U, g ot ong oty o

ﬁl%l ;ﬂagoog roller (a fe_[edtr,&lfler 143) that ?e arate

il st pator ing nsiosrothergal oBvEEHER AlgRanhapeh as an
141 one by one and a separation pad 144 that faces the
exathermiq rasigies ta sause fitmdwiling andargeordinglyi phase change of
coefficient material. The separation pad 144 is biased

4 hymid] 2 Sleapeatbmoly &lloy 4&Guatbeusiigamatalsyadychbhkek Hue to
al so equi pped with a conveying part for conveying the

RIPSEraldre SHPRELL ‘Anﬁréﬁpbfe'aﬁofsﬁiﬂg% g@fvl\%attﬁp ggié%ﬁategtroatatic

t herecordi ng heads 134 Is prov VEeyl n
@el t 151 for electrostatically adsorbing and conveying
h&-paper 142, a counter roller :

The carriage 133 is provided with subtanks 135 for supplying each
ink to the recording heads 134. The subtanks 135 are filled with the
recording ink of the present invention from the ink cartridge 200 mounted
in the ink cartridge mounting part 104 via a not-shown recording ink
supply tube.

In the meanwhile, a paper feed part for feeding paper 142 stuck on
a paper load part (platen) 141 of the feed tray 102 is provided with a
half-moon ro]lerv (a feed roller 143) that separates and supplies the paper
142 from the paper load part 141 one by one and a separation pad 144
that faces the feed roller 143 and is made of a large friction coefficient
material. The separa’.cion pad 144 is biased toward the feed roller 143.

The apparatus body 101 is also equipped with a conveying part for

conveying the paper 142 supplied from the feed part underneath the
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152 for conveying the paper 142 sent fromthe paper

feed part via a guide 145 by clanping it together with
woOher7aomeeyi ng belts 151, a conveyi ng gui de 15BCTaP2007/054125

turning the paper 142 sent nearly vertically by 90 so

as to lay it on the conveying belt 151, and a | eading

wedrgingdwads 13 Isgrrotided witth a sotweysing lebindb H faihe

conveying belt 151 by a presser nenber 154. A charging

él@&ﬂr@éta%ﬁﬁﬂ?hﬂsokﬁn% SAREG R iHBithe fp‘éblef fl@QQb"&:guhg@r roller

surface of the conveying belt 151 is al so provided.

I conveyin el 51 }j5.a ndl gss_bel t eing .. -
TS A R et 4 il 08, S pien feed i wip pogide
158 anf runnin%@around in the belt. caonveyin .

H4 by clasppingit tegathsr avithibe copyeyingpalts 151, copeeying
front layer that is a paper adsorbing surface made of

guide ddg@i fog turmimentheopdyed T4&sent denrle xampéalaby 90° so as to
copol yner of tertafluoroethyl ene and et hyl ene (ETFE),

1|(5§\&it oe t?ﬁetcBh%?i%%%élf 181 040d a%8a AL Pr e'r@ﬂjﬁf 155

an i nternedi ate dragging | ayer or an earth | ayer

e of t sa terial. a ont_layer. bhu
oG BlaeAGer At B8 ShvRied e Eo A5 mEh methan 154 A
provi ded behi nd the conveying belt 151 at the
e eltantp Hhat isehcharging upit forjohgramenths sypace of the
recordi ng heads 134. An output part for discharging
donerepapebelt 431dn aMu plovidedr di ng was done by the
recordi ng heads 134 is provided with a separation

click ’ﬁﬂelcérﬁfetyifg?éﬁtiﬂgistaﬁ?eﬁéfé%é pef2 b@h?%"b $ned over

conveyi ng be a paper output rofller , and an

TR ETE WM S AT AL AT
geelf gorlljx?ei;inél ?ﬁlreic’?iog.et %‘%gae?;gﬁpr{g,utrﬁeegonivgytiryge beEJl%CIKS loltflas a front
léyer that is a paper adsorbing surface made of a dragging-uncontrolled
resin, for example a copolymer of tertafluoroethylene and ethylene
(ETFE), having a thickness of around 40 pm and a back layer (an
intermediate dragging layer or an earth layer) made of the same material
as the front layer, but dragging-controlled with carbon. A guide member
161 is provided behind the conveying belt 151 at the corresponding
position to the printing area by the recording heads 134. An output part
for discharging the paper 142 on which recording was done by the
recording heads 134 is provided with a separation click 171 for separating
the paper 142 from thé conveying belt 151, a paper output roller 172, and _

an paper output roller 173. Paper output tray 103 is disposed below

paper output roller 172.

27



t he apparatus body 101. The doubl e-side feed unit 181

takes in the paper 142 that is noved backward as the
woaowvaging belt 151 is rotated in the reverse PCT/JP2007/054125

direction, turns it over, and feeds it again between

the counter roller 152 and the conveying belt 151.

Amanual doabltesidédeed sinpt D81 dedetaiehably myuntad iadhe black of

t he doubl e-side feed unit 181. In the inkjet recording

Faub BBEHA 01N e THRNGduBIE Rl dOTe el iR A APRIR s ihhfe
papers 142 supplied fromthe paper feed part are

separ one hy o the pa 142 sent ,v Lcally is..
PREY B S iy BaciierEAR Bhe foBySing Pl LhD i iptatée in
together wth the conveying belt 151, a_conveyin
he reversadiraptien.timeng abever] apd deeds Wagaiy between ghqa gounter
by 90 so as to lay it on the conveying belt 151, and a

5  tobledi 1@ ®ndl the essveaying bleltel5 115 5A habudlsfebdas 882 iopaswided
the conveying belt 151 by a presser nenber 154. At

ke tdi Bur P@of’%ﬁ’&bfﬁ@%-éﬁé%é@ﬁnﬁa@ﬂeen charged by

a charge roller 156, and the conveying belt

el ectrostatical ly adsorb the paper 142 .to cqonvey, the
paper 4@?9 ]Inﬁﬂetogr/eé’ﬁ}' aé}p@ra&gﬁgyﬁ%t%cq%%ygﬁ@p stated
142 that is at a stop by driving the recordi ng heads
algweathopapers 142 surpliedfrornsthmpapenfeel@arbare geparated one
cartridge 133 to record the inage by one-line. After

Wishenpaherpdpbt 142 eartwesreidally 18 thewr ¢alidsdvieguiderntiand
the image is recorded by the subsequent line. B

Yy
o GARGRLNARD g B 00 Sl B, 200 151 converin
R MR T VR
opna Ifer cc?rlljxgegrlij;g i)zzlqcywll?s;nd a leading end pressure roller 155 that is
biased toward the conveying belt 151 by a presser member 154.
At that time, the conveying belt 151 has been chérged by a charge roller
15 156, and the conveying belt electrostatically adsorb the paper 142 to
convey the paper 142. Ink droplets are discharged on the paper 142 that
is at a stop by driving the recording heads 134 according to the image
signals while moving a cartridge 1383 to record the image by one-line.
After the paper 142 is conveyed by a predetermined length, the image is
20  recorded by the subsequent line. By receiving a recording end signal or a
signal indicating that the rear end of the paper 142 has reached the
recording area, the recc‘>rding operation is terminated and the paper 1421is

discharged to the paper output tray 103.

When it is detected that the remaining amount of the recording
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When it is detected that the remaining anount of the
recordingink in the subtank 135 is nearly to the end,

wea @raizn anount of recording ink is suppliedPCD/JPIve7/054125
subtank 135 fromthe ink cartridge 200. An inkjet
recordi ng apparatus according to the present invention
ink inathel subithelt 135 ishesehbtutheahd sd aéwdimbavomrard reeording
be further applied to facsim|les, copiers, and

iRRNBQRIphEeHRY theSuBtaRk 1868ohads! K &lrEARLERO0PESI des
Inkjet "printers. Next, an inkjet head according to the

present_invention.will be hereinafi.er described., .An ..
k) ot L e (it le erpRrAtis A0 di0R 0 TBR Breaifjnvegtion
w |l be described hereinafter. FIG 4 is an_en] arged .
1§ mek Laniag (tathe prehpdimeg tistatedoreovsaand etn b fuaijastapplied
head according to an enbodi nent of the present

5  torfuesiimibes, cbpiers,cand canpeositadgeites od peirtes/acmalleldoprer,
of the core part of the same head in the inter-channel

KUt &5 in®Fet JHihgerdsnkj et head is provided with a frame
10 having cutouts serving as an ink supply port (not

shown ich.s liies an ink fromthe front side of
Che f IUHte SRR B9 Achquding ipeths presepd YRt QLFIY be
toward the paper. back face direction) and a common
herginaftendedsstbed? f orned thereon; a passage plate 20
having cutouts serving as a fluid dragging part 21 and

a predsnlinkjed hieadtb dvigiehrthe rprédge@nichve ntidmnis rppdiedomill be
port 23 that communicates to a nozzle 31 forned

10 &(ﬁg@ﬁﬁga;hqugp%géne pl ate constituting the nozzle3i; a

aphragm ving a raised part 61, a

FIG.4 is an enlarged view exemplarily showing the core part of an
inkjet head according to an embodiment of the present invention. FIG. 5
is an enlarged cross-sectional view of the core part of the same head in the
inter-channel direction.

15 This inkjet head is provided with a frame 10 having cutouts
serving as an ink supply port (not shown) which supplies an ink from the
front side of the figure toward the inner side direction thereof (or toward
the paper back face direction)‘ and a common liquid chamber 12 formed
thereon; a passage plate 20 having cutouts serving as a fluid dragging

20  part 21 and a pressurized liquid chamber 22 and a communication port 23
that communicates to a nozzle 31 formed thereon; a nozzle plate
constituting the nozzle31; a diaphragm 60 having a raised part 61, a
diaphragm part 62 and an ink inflow port 63; a laminated piezoelectric

element 50 connected to the diaphragm 60 via an adhesive layer 70; and a
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di aphragm part 62 and an ink inflow port 63; a

| am nat ed piezoelectric el enent 50 connected to the
wdieghweigm 60 via an adhesive | ayer 70; and abac®EJRDODO54125

whi ch the | am nated piezoelectric elenent 50 is fixed.

The base 40 is made of bariumtitanate ceram cs, on

bedect) davevhielghe flamanh tual gidzpdlecirtd eenidit 50 Bfrdd.50The
are arranged and connected. The piezoel ectric el enent

Ifa{%eczﬁﬁﬁ' ﬁtaﬁ Ff gflﬁﬁ'%?gaﬁlﬂe ARG G ?&PZTSJ%%%%WsCof

yers o1 o zirconate titanate havi ng a
thlck e r, and intern
lpRiBA P Biag PR ol3RoRt S0P B R AR ARSI ng
a thickness of several nmm per |ayer. The internal
el ect ridtfepieggelestripelemee eensigts of alferaately laminated

el ectrodes 53 at both ends. The alternately | am nated

Hegsdedieid lalyereh ok tda birecnae tithedté (PEATRhaoify 4 itkizkness
shape by half-cut dicing, having driving parts 56 and

ogqr@p,%ltﬂ n@qu@ bé:s Ia[}%ﬁ “oHd B A ?léﬁ)(tréie ¥ ﬂ&]&%ﬁlver

I VI'SI On e outer en one the t

it @%ﬁﬁ#@fﬁ%é%ﬁﬁpé”’c R LR e "Erd.%‘aed

by half-cut dicing. The outer end is connected to one
laternst eldvdrode laynas 58lae condested Toxxterpd siledtoeddsnd3 bt
front side direction of the figure or the inner side
Bbthesidson. Then, the division of the external

el ectrode 53 makes nultiple separate el ectrodes 54.

The otfer altérﬂ‘ﬁ% C;gla\{ﬁﬂfa&fa@ )cbt r o%‘l&ggc%igl’ggét ‘?r@:}? UG48 into

and serves as mon e erence

h TN RGN R L
stul;)rpr(])itdinlgr;)arts (non-driving part) 57 every other division (FIG. 5). The
outer end of one of the two external electrodes 53 is processed, for
example, is notched, for limiting on length, thereby being divided by
half-cut dicing. The outer end is connected to one end of the internal
electrodes 52 at a position in the front side direction of the figure or the
inner side direction. Then, the division of the external electrode 53
makes multiple separate electrodes 54. The other is not divided by
dicing, and is conductive and serves as a common electrode 55.

A FPC (reference numeral 80) is soldered to the individual
electrodes 54 of the driving part. The common electrode 55 is turned in
an electrode layer provided at the end of the laminated piezoelectric

element and connected to the Gnd electrode of the FPC 80. An

not-shown driver IC is mounted on the FPC 80 to control the application
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an el ectrode | ayer provided at the end of the
| am nat ed piezoelectric el enent and connected to the

wanad7abeet r ode of the FPC 80. An not-shown dri ver/JPf007/654125

nmounted on the FPC 80 to control the applicationof
driving voltage to the driving part 56. As for the
At shviag vobiage dotthiemliving mird @6 agm part 62, an

i sl and-shaped rai sed part (island part) 61 forned at

t he ceamfomhem@pm@mmmt@@ﬁtﬁlﬁﬁdg%dxragﬁfﬁgﬁe@b,tagl

the | am nated piezoelectric el enent serving as ‘the
GETaVGPeh R S | ' ' a1 9
IR R i anRih) BT b ARe 3B Bl oAt
serving as in.,nk jnflow port 63 are forned b )
bt parhg2ing smestod i thlamrmatepigrelectrivlement
di aphragm part has a thickness of 3 mMmmand a w dth
OOeryingeys bhe dsivimg s & rnutk gest edlwdiane béems to be

i sl and-shaped rai sed part 61 of the diaphragm 60 and

tchanesiedltb ehp atippobiin@palrt)arl Bah pletth P s82AREAGLHI IRk inflow
el ement 50 and between the di aphragm 60 and the frane

PR o L Bl P o « RSB 546% i il

a,silicon nong-crystalline substrate, in _which,
g&\eo‘é}ﬁyi%% Ryt dasd fblﬁlipaswfi{% §imgndan width (one side) of 35
pressurized liquid chanber 22 and a through-hole 23

pdvi ded at the correspondi ng position to the nozzle
31 and serving as a conmmuni cation port 23 are

pat t er Mhe coyinetiibmBetwdir ﬂﬁ!@ﬂé‘ﬁd‘%lﬁ%ﬁé? rtﬁﬁsre@rpe{rlﬂ%l of the
0 e

etching serves as a partition wall

g% x alrg;[]%] @g Aﬂ(ﬂﬁﬂedm%ggﬂﬁeﬁalztg '56I gk tth%i 1311{‘1%%%(1 Sie%g(raltectric

element 50 and between the diaphragm 60 and the frame 10 are made by

patterning the adhesive layer 70 including a gap material.

The passage plate 20 is made of a silicon mono-crystalline
substrate, in which cutouts serving as a liquid dragging part 21 and a
pressurized liquid chamber 22 and a through-hole 23 provided at the
corresponding position to the nozzle 31 and serving as a communication
port 23 are patterned by etching.

The remaining part after the etching serves as a partition wall 24
of the pressurized liquid chamber 22. In this head, a part etched in a
smaller width is provided, which serves as the liquid dragging part 21.

The nozzle plate 30 is made of a metal material such as a nickel
plated film formed by electroforming and has a number of nozzles 31

serving as fine discharge openings for discharging ink droplets. The
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smal ler wwdth is provided, which serves as the liquid
dragging part 21. The nozzle plate 30 is nmade of a

wort@itomaieri al such as a nickel plated fil m fecmaek0oy0s4125

el ectroform ng and has a nunber of nozzles 31 serving
as fine discharge openings for discharging ink

dozyié SfishasThaoeadike Gbkahbscydidthiicall drkedrieardneated cone)
cylindrical or nearly truncated cone) internal shape

fitBRes1 AR InndhehdIRAZ! Th3lnd¥3se ﬁl ‘Ha%'?glearm er of
I nk droplets

approximately 20 mmto 35 mm at the

i schar ife. The,hozzl it in ch.rowis .
SRTmAEery 4ty RCan GG o 5 Be K 4o RIS discBireSpide. The

side) of the nozzle plate 30 is provided with an

noele pyeh iamachapar isobbQdnivi ng as a wat er-repel | ent

finish film In the present invention, in order to

keep SThé imk ditchangingepaifhen@ozizie fiont sided ofithé lﬂlioﬂegalate

fluorochem cal surfactant, the ink repellent |ayer 9

36 S prRAged wath anGRIPRYILAP lé;?fgr%t %agég%??g aSld %ﬁ@&erepseﬂent

resin. The conposi tion cont al g one resin

oTposed o m xt ur e .of canponent f .a singl.e. .
SRITBARE Tln Pof bFostd iRee SRERI T Gicerdobheb i Btisa ink
|'i ke. For exanple, a conposition in which silicone
1epsllgney e apdpkiconsaining agfluerachemical sirfactaninthe ink
resin, a kneaded product between a silicone resin and
1epiellpno by earss isanthgsed wdta @biposition Ryntiineed isllicone resin.
plating between a silicone resin and Ni. To prevent

"Phé bb P oliti &iﬂt’aﬁﬁ@% d E3icBne Qeéﬁilfﬁh WobnRse of'd §Qife of
resin and ot her conpdnents ot her than silicone resins
are nore effectivel.y used. .In an inkjet _head, havi

Rl Ge Shartpelecilicons tisiper Snasbet Feyn bRt trdthe
to 50V pul se voltage) is applied to the driving part

! For example, a composition in which silicone resin fine particles

are dispersed in a fluorine resin, a kneaded product between a silicone
resin and polypropylene, and product obtained by eutectoid plating
between a silicone resin and Ni. To prevent elution of a silicone resin, a
mixture of a silicone resin and other components other than silicone
resins are more effectively used.

In an inkjet head having the above-mentioned structure, a driving
waveform (10V to 50V pulse voltage) is applied to the driving part 56
according to recording signals. The driving part 56 is shifted in the
lamination direction. The pressurized liquid chamber 22 is pressurized
via the nozzle plate 36 and the pressure is increased, thereby ink droplets ‘
are discharged through the nozzle 31.

After the ink droplets discharge is completed, the ink pressure in
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according to recording signals. The driving part 56 is
shifted in the lamnation direction. The pressurized

woieriidorehanber 22 is pressurized via the nozzbergbab®wos4125

30 and the pressure is increased, thereby ink droplets
are di scharged through the nozzle 31. After the ink
theaplestsrided thaidehambeoZpl ietreducédhe Thé ipgreisindeflow and
inthe pressurized |iquid chanber 22 is reduced. The

dreilel Pulk iddHaWs8 Moé&ss\ehﬁgegﬂleg&u@é PeOANSE VALRELHR

causes negative pressure with he pressurized liquid

nk sy proces
i arnre £ hup BRep9t Ot R sFtRR M BeBpThReasmen o
t he conmon |iquid chanber 12 and further fills the _
Meanwhile; the g grapked frssn the inkdankipnternifiscommeangliquid
chanber 12 via the ink inflow port 63 and fluid
dhaagesmi2 padtfuzther Tiés thapresduatgdigyydrdhazdber 22 from the
effectively attenuates residual pressure fluctuation

a@mlh%n'ﬂoyﬁa@mwaqmia ﬂ?ecﬁﬁ{ ﬁiﬂtﬂw gaﬁe‘ b5 bingH uidlUerdoFing

surface tension. Appropriately selected dragging part
bal ajces resi dual pressure attenuatl on with refilling
R¥e‘and shortens the transition tinme to the next ink

dropl ets dlscharge operati on (dr|V|n%pcycIe) < InkJet
Recor dityflnitkdsageag ipak} 81 effestivelshattenkatestesidua

| east a pignent, water, a fluorochem cal surfact ant,

medswrenfiattenitibrswhiladt etetndsﬁmbihst réetiarging @efidlinghdte to
conponents in accordance with the necessity. -

étfﬁ?é(%nﬂe‘hs%ﬂ f w@?rmtgﬂﬁféﬁlggeﬁrﬁx%ggﬁié At 1488 rd Hdual

e present on w’l

pressure attenuation with refilling time and shortens the transition time
to the next ink droplets discharge operation (driving cycle).
< .Inkj et Recording Ink >

The inkjet recording ink contains at least a pigment, water, a
fluorochemical surfactant, and a nonionic surfactant, and further
contains other components in accordance with the necessity.

- Nonionic Surfactant -

The nonionic surfactant used in the present invention will be
described below. It should be noted that “nonionic surfactant” excludes
nonionic fluorochemical surfactants which will be described hereinafter.

The nonionic surfactant can effectively serve as a dispersing agenf
of a pigment. It is characteristic that a pigment used in the present
invention is preferably dispersed in a nonionic surfactant. The nonionic

surfactant used as the dispersing agent is not particularly limited and
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descri bed below. |t should be noted that "nonionic
surfactant" excludes noni onic fl uorocheni cal

wourod7aotant s whi ch will be descri bed herei naf t ecT/JFve7/054125

noni oni ¢ surfactant can effectively serve as a

di spersing agent of a pignent. It is characteristic
mhhgtbesuyitabiprblacsallin acdor@ancestli thawgshded uss, however, by
preferably dispersed in a nonionic surfactant. The

WeRk %%o%ﬁéﬁﬁ@?éﬂ%%eﬂ?e@bf%%%a ?@1@&3@%@6{:@@@9@% Hh

not “particul ar m t ed y sél ected

.n_accor danc WMth t ded u r .
SRR AET Bt &%Wﬂﬁ e15) opFIS:  Weg e RGSLPima isbegsion
the dlsperS|n agent, it |s ossi bl e to obtain a )
apgt amajgsdased piementink beth bavingia smalicr averege particle
pi gnent i nk both having a small er average particle

dharste andrithviay iangadower rangé of atgelat ddvaatlan dn the
deviation in the particle size distribution. O(CH
ﬁgﬁ%g% DeldiEHBMig, (1) I'n Formula (1), Rlrepresents an

al kyl alrgup an ﬁl group, or an aral kyl group each

having 1 to 20 carbon atons, "1" is an integer of 0 to
{rjapd "n" is an integer of 20 to 200. In the

above- d , exanples of an alkyl group having 1 to

20 car i ncl ude nethyl, ethyl, n-propyl,

i -prop (n-butyl, i-butyl, t-butyl,

sec-butyl); pe g n i - pe ntyl,

cycl opentyl, et c(y C‘ﬂl?'nexyq%%!_lhexyI Wnﬂé’i%%?

cycl ohexyl, etc.); heptyl (n-heptyl, i-heptyl, etc.);
octyl (n octyl, i-octyl, t-octyl, etc.); nonyI

(n-no %h ec n-decyl ,

ron Th Tyl lﬁhﬁeé%})ﬁﬁe& U ahlisstbeal. Tlaigg% ,or an
(n-dodecyl, i-dodecyl, etc.); or cyclopropy

agy];lgdkg;pyp each havmg 1 to 20 carbon atoms, “1” is an mteger of 0 to 7,
and “n” is an integer of 20 to 200.

In the above-noted Ry, examples of an alkyl group having 1 to 20
carbon atoms include methyl, ethyl, n-propyl, i-propyl, butyl (n-butyl,
i-butyl, t-butyl, sec-butyl); pentyl (n-pentyl, i-pentyl, neopentyl,
cyclopentyl, ete.); hexyl (n-hexyl, i-hexyl, cyclohexyl, etc..); heptyl
(n-heptyl, i-heptyl, etc.); octyl (n-octyl, i-octyl, t-octyl, etc.); nonyl (n-nonyl,
i-nonyl, etc.); decyl (n-decyl, i-decyl, etc.); undecyl (n-undecyl, i-undecyl,
etc.); dodecyl (n-dodecyl, i-dodecyl, etc.); or cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.

Examples of an.aralky] group having 1 to 20 carbon atoms include
benzyl, phenethyl, 2-methylbenzyl, 3-methylbenzyl, and 4-methylbenzyl.

In Formula (1), “n” is preferably an integer of 20 to 200, more
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cycl opentyl, cyclohexyl, cycl oheptyl, and cycl ooctyl.

Exanpl es of an aral kyl group having 1 to 20 carbon
wabtemsoinel ude benzyl, phenethyl, 2-nethyl benzptT/apP2007/054125

3- net hyl benzyl, and 4-nethyl benzyl. In Formula (1),

"n" is preferably an integer of 20 to 200,

prefenpbdyf endhtegearofi20t €yB00,ain 26kl andprefachay S0l torsl.e

preferably 30 to 50. When "n" is an integer of |ess

WERR “90is EHQng%%é}eJﬁbg%F]g&d@ bo tﬂé’ di%fpei'QEn %@Ql'&]@ﬁ& ©f the

surfactant ten

SAELRTA ol 05 L A R

deV|at|on in the particle size distribution, and thus
mgmeat sehichyhasn dargsaverage partalendieneteobngdi mwdde range of
contrast, when "n" is an integer nore than 200, it

5 stendard dovietibinf fd the pakticle aideydistiibptioA] And thas edtiefuctory
i nkj et technol ogy. The hydrophilic group of the

oY é%&h?r% eUﬁfcaﬁh@%e o%t&’ih%ﬁer ?P'c}éﬁé‘ra%ﬁ?' %ﬁoﬁ@‘hhﬂ Sﬂeinteger

group reason 1s not clear nown wever

1@% 2Dl 90 bg%&%@%@ én%%baawi on inlkjet

Enent particle surfaces and can reduce foamability
tethnelegy.nk. Exanpl es of the nonionic surfactant
i ncl ude pol yoxyethylene (n = 7) octyl ether,

pol yoxiies hydephilic greup 0f the faptvniy lsu?ﬁahﬁ{nt is é)referably a
pol yoxyet hyl ene (n = 40) b-naphthyl ether,

10 po#f y)§7@6 e%%\"l %’%ugw %Ogeagoﬁgg E%)E¥ ea?%;hﬁflowg hBQ%@@r the
RS eLarly preferanie; Fonihe aoption rateof jhe
properly keep charge held on pigment particle surfaces and can reduce
foamability of the ink.

Examples of the nonionic surfactant include polyoxyethylene (n =

15  7) octyl ether, polyoxyethylene ( n = 20) B-naphthyl ether, polyoxyethylene
(n = 40) B-naphthyl ether, and polyoxyethylene (n = 60) p-naphthyl ether.
Of these, polyoxyethylene (n = 40) B-naphthyl ether is particularly
preferable.

For the addition rate of the nonionic surfactant relative to the

20  pigment in the inkjet recording ink, based on mass, the nonionic
surfactant is preferably added in an amount of 0.1 to 2.0 relative to 1 of |
pigment, and more preferably 0.1 to 1.0. By setting the addition rate of
the nonionic surfactant within the range of 0.1 to 2.0, an ink having a

smaller average particle diameter and a narrower range of standard
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pigment in the inkjet recording ink, based on nass,

the nonionic surfactant is preferably added in an
wanowroiei 0.1 to 2.0 relative to 1 of pigment pcage2007/054125

nore preferably 0.1 to 1.0. By setting the addition

rate of the nonionic surfactant within the range of

deviation 2n @he partiole dayidigribwtioal taf bayevagkedpaWhehehe

di aneter and a narrower range of standarddeviation in

ddWBtRAMIE betI ABnfHnt shPtkt At LARkibe ft& ERY h?@ﬂeny\ﬁeﬂ%‘ss

the addition rate of the nonionic surfacta relative

Q_t i t i.g.less .than 0. 1. an ink liquid is .
0o R JRE Biidao BPPaiiaRichah S eers Aetadhattisle
and a wi de range of standard deviation in the particle
dipmeter apdiapwidorangmef standard slegiatien in the pertelssize
of coarse particles of pignent in the ink adhered on a

5 distdbetiphpded thadthde anka iapeldmotnt af esard@ypalticles of
damaged caused by friction of the coarse particles in

PiBgdtkndue il MHIrBE on'¥ ﬁBz%lE 2)%3%@ iglfnid%er i?%le‘i{e(l)ﬁe&g layer

noni oni ¢ surfactant I s nore it t

difficult to,carr ut. .pr.i nti.ng based on i nkjet .
oy ol geeb Rl B tflion ot s FGERS Teied Sty ink
of the ink. Fluorochenm cal Surfactant - By containing
dyrang wiping: heWiben! the g ddisioamate of the nonionie surfastantrig
property of the ink to paper can be inproved w thout

mopathiamg.q, eteatidabid bd ifitulti torarty buberidaind bhesd on inkjet
obt ai ned using the nonionic dispersing agent. Wth the

o WIRRANRTSRLAR L ADRCR SOR el DTl

eed can be, gbtai ned. The fl uorochen cal surfactant
- sEechem AL SRERCIAR it od and nay -

By containing the fluorochemical surfactant in the ink, the
wetting property of the ink to paper can be improved without impairing
the stability of pigment fine particles obtained using the nonionic

15  dispersing agent. With the improvement in the wetting property of the
ink to paper, a highly color-developed image with less ink bleed can be
obtained.

The fluorochemical surfactant is not particularly limited and may
be suitably selected in accordance with the intended use. Examples

20  thereof include perfluoroalkyl sulfonate, perfluoroalkyl carboxylate,
perfluoroalkyl phosphate, perfluoroalkyl ethylene oxide adducts,
perfluoroalkyl betaine, and perfluoroalkyl amine oxide compounds. Of
these, compounds represented by the following Formulas (2) or (8) are

particularly preferable from the perspective of reliability.
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be suitably selected in accordance with the intended
use. Exanpl es thereof include perfluoroal kyl

weubd7anaize, perfl uoroal kyl carboxyl ate, perfl| uecoabiogt/os412s

phosphat e, perfluoroal kyl ethyl ene oxi de adducts,
per fl uoroal kyl betaine, and perfluoroal kyl am ne oxide
conpounds. O these, conpounds represented by the

fOFLOW, (QFROMH, asCHRCHL(BHCELB),H cul ar Fyrmula (2)
preferable fromthe perspective of
reliability. CF3CF2(CF 2CF2 ), - CH2CH2Q(CH 2CH20) nH

Formulia £2) ln sormul.a (2), "nof i integer. of .0. to

10, " Fetineg QR kB gbrihineed £ o BinaY de fayitidgtr of
Formula (3), Rf represents a fluorine containing

’f@r‘]&up, exanpl es thereof include CF3, CF2, and CF3;

"M, "n", and "p" are respectively an integer; "n is

an integePCUi-® to 25; "n" is anOChHt«Rfer of 1 to 4;

an p" igpan integer of to 4. (';ﬁor t he

f1 Jor ochemi cal |suffactant, |al comretciallly avail abl e

pf &E?Hﬁﬁﬁ%}&gﬁﬁf&b‘rﬁ) e C'ﬂﬁ“?rﬁé’r%r cially

avai | abl ecpg oduet Li ncl ude 44 gpg S-145 Formula (3)
(manuf actured by Asahi dass Co.); FC 170C, FC- 430,

and FRORARD FC4430 (manufactured by Sumitonp 3M Ltd.);
FSO, Asdormula (BNRE repyesetfs adheonTs: guoaiiag graepue@anples
by DuPont Co.); and FT-250 and FT-251 (manufactured by
tNeosof Gacljide OFsf Q85 andRSH,; “AEB0O” hOQAnd=5pl aﬁﬂ‘és%@&ivﬁ?dm
FS-30 manufactured by DuPont Co. are preferable in

ihbdleri NBY i@bh @Iwegépaf' 696, %428k Llﬁ%te%@'f Bg 1 99 40530 “bY is an
and” storage stabrPlity. Each of these“surfactants tnhat
.a?e no¥ilqcni c fluorochem cal surfactants nay be used

% O 0 4. V

Qe

For the fluorochemical surfactant, a commercially available product
c:;m be used. Examples of the commercially available product include S-144
and S5-145 (manufactured by Asahi Glass Co.); FC-170C, FC-430, and
FRORARD FC4430 (manufactured by Sumitomo 3M Ltd.); FSO, FSO-100,
FSN, FSN-100, and FS-300 (manufactured by DuPont Co.); and FT-250 and
FT-251 (manufactured by Neos Co.). Of these, FSO, FS0-100, FSN, FSN-100,
and FS-30 manufactured by DuPont Co. are preferable in that they allow
providing excellent printing quality and storage stability. Each of these
surfactants that are nonionic fluorochemical surfactants may be used alone
or in combination with two or more.

The added améunt of the fluorochemical surfactant in the ink is
preferably 0.1% by mass to 10% by mass, and more preferably 0.1% by mass

to 5% by mass. When the added amount of the fluorochemical surfactant is
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or in conbination with two or nore. The added anount
of the fluorochem cal surfactant in the ink is
wonef7anaily 0. 1%y mass to 10% by nmass, and nOPET/JP2007/054125
preferably 0.1% by mass to 5% by mass. \Wen the added
anmount of the fluorochem cal surfactant isless than
16s 1Bah Y. 19a by, mass; e remnkelkdbde effbetadf enfhaandrarneirepermenbility
perneabi lity cannot be obtai ned. Wien the added anount

chfn SO EobAAk L O VP¥NTRE 8d dbd Gn¥dBRAS hidte®hah NO% BK miass,
i ncreased when the ink is stored under a

i gh-tepperature .condition 1o use floccul ation of
5 SRR 8 e thl i Beae i b R Rl SRS uge. -
Resin Enul sion - \Wen the ink is dropped on a
high-terapatptrevrandisigaio saussfiesculatien petheinknemd they has
properties of being thickened and fl occul ated and an
relidlslity dhidie ipkeuantegtadel | tration of col ored

conponents to accelerate further fixing of the ink on
- RRE! EmBR6Adi ng on the type of the resin emulsion, it
has an effect of formng a filmon paper to al so

enhan abr.asi on r sist(imce of a..pri nt&ad recgrd. th
Fur t ey et heinds i AP ped O avopEfiB g SHthne aper, the
the ink, the dispersion stability of the pignment can
refin enndaioadhasprapestics ofkeing thigkerederd ﬂ@cm%l@t%m BN
to the silicone layer, and the like, the durability of
effeet @Giak peovents ayfdtratioy ddegladé comymmnenestodccelgatedsirther
ermul si on include styrene-acrylic resins, acrylic

S PO S8 papan PO Dt 8 OB in. 1

ane resins part ¢ When
htB? g&eﬁgyelﬁg Iogporgneﬁc’llg% filtn gfci?p%p%i?’ 1&alsd UnfBhE ggll'asgo%r resistance

of a printed record. Further, by adding a resin emulsion in materials of the
ir;k, the dispersion stability of the pigment can be enhanced. However, due
to increases in ink adhesion to the silicone layer, and the like, the durability
of the silicone layer may degrade.

Examples of the resin emulsion include styrene-acrylic resins, acrylic
silicone resins, and polyurethane resins. Of these, polyurethane resins are
particularly preferable.

When the emulsion resin is used as a raw material for producing a
pigment ink, or after preparing an ink composition in the present invention,
the emulsion resin should exist as an O/ W emulsion. Polyurethane resin
emulsions are divided into two types i.e. the one that is emulsified by using
an emulsifier with a commonly used polyurethane resin that is relatively

hydrophilic, as an external additive, and a self-emulsifiable emulsion in
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pi gment ink, or after preparing an ink conposition in

the present invention, the enul sion resin should exist
wea0@no@21VWermul si on. Pol yur et hane resin enul Si 8AT/JR2087/054125

divided into two types i.e. the one that is enmulsified

by using an emulsifier with a comonly used

whichuer Birfvtional gsiup tdimible of seeliatg aedry ehydsifiphid introdaged to

an external additive, and a self-enulsifiable emulsion

4 Rl e R) LRe QSR pBIAHEriEARSID! Bt (7BEY bf PoRir8thane

emul sifier’is introd to aresinitself ans of

SRR RO y %%Wﬁﬁfe%er&tqréﬁir?%ﬁa?é R oc

because dependi ng on_the conbination of a pignment ink
ng pprihe 6%&1@@@ of mpigmeRt Iksiorgpesidp cempanents,
in dispersion stability between a pignent and enul si on
5 thard isa dghtAliffarpneain dispeesiohistetiilibnisetofeen opigmmerit aaad
a di spersing agent, the one that is constantly

&ﬁﬁ%kdrﬁﬁ&rﬂd&s‘j' %%bﬁ?%rﬁfu%b:bhﬁﬁlﬁaﬁén@of a li%ment and a

sel f-enul sifiable anfoni c pol yurethane e Ion resin.

RSB AR By PR BB N

resin than olyester-based or pol ycarbonat e- based
peallemetvifiableraniphicipp Y@mﬁhamﬁe i igsin.en Wy sudhdan
di spersion stability of pignent. The reason is not

ertheBidryrdshroisnasedp ey polyunethyine oesig tihafort ypeferably an
polyurethane resins are weak in resistance to solvents

10 ﬁés%rcli_lp%&gh}‘eﬂlgné e ﬁ What ﬁolé‘%gfér HaQEE Dy E)Bg?cralrbonate-based

ture conditions r the resi sion
ava Iable an be ys Exa

l%cﬁ B PRIt P SETRY R ErRAT R DY of
J-450, J-734, J-7600, J-352, J-390, J-7100, J-741,
pigment.) - Bhe reapogd nof cipagly Karerm,Gusyevardmanp ron-ether type
(styrene-acrylic resin emul sions, manufactured by
pelbitahafiotesimy are weak in resistance to solvents and are likely to
flocculate when stored under high-temperature conditions.

15 For the resin emulsion, a commercially available product can be
used. Examples of the commercially available resin emulsion include J-450,
J-734, J-7600, J-352, J-390, J-7100, J-741, J74], J-511, J-840, J-775, HRC-1645, and
HPD-71 (styrene—aérylic resin emulsions, manufactured by Johnson Polymer
Inc.); UVA383MA (acryl-silicone resin emulsion, manufactured by BASF

20  Corporation); AP4710 (acryl-silicone resin emulsion, manufactured by
SHOWA HIGHPOLYMER CO., LTD.); and SF460, SF460S, SF420, SF110,
SF300, and SF361 (polyurethane resin emulsions, manufactured by Nippon
Unicar Co., Ltd.).

The content of the resin emulsion in the inkjet recording ink, as resin
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Inc.); UVA383MA (acryl-silicone resin enulsion,
manuf act ured by BASF Corporation); AP4710
woaeryoeri | i cone resin emnul sion, manufactured PYgTSPEDI054125
H GHPOLYMER CO., LTD.); and SF460, SF460S, SF420,
SFIl O, SF300, and SF361 (pol yurethane resin enul sions,
sohixh ubaientrie gréferalilp Pde byimass t620% by dnass, The moret ent
of the resin enulsion in the inkjet recording ink, as
pE&eldbIP 01 69Rh&Rtto 10% BY @h&ysabWhéh &% &onteRssS fhe rdbish
by mass, and nore preferably 0.2% by nmass to 10% by
nass. \W h of i b an.
cfRision 1 ip i i I BP bt 416 HE Ao TRBIAs FrgpBRd op a
on a_recordi ng%f?edi Lflr;}? ef fect _of abr asia(ig resi stance
record ing mediiEmy effediof pREIHOT Epsisianers smalbiue fe thesi n
that covers the pignent. Wien the content of the resin
5  iremfifisientameumb pfthdumsir? e byvemdbe pigmentdsiWhentibe content
difficult to carry out printing based on inkjet

of BERRIPEM 6N IPmIoRE LT RPR Ibyeintss) iBlenYk $6 Beidibficat to
the ink. - Pignent - The pignmént is not particularly

limted d ' I , ' .
T R Ty R85 B aS i

I norganic pignments may be preferably used. Two or nore
VHicg pkt e selected fromthese pignents and m xed
for use. Exanpl es of the organic pigments include azo
- Piggneent s, pht hal ocyani ne pi gnents, ant hraqui none
pi gnments, quinacridone pignments, dioxazine pignents,
10 1 ndigenp BhSis ﬂ&lﬁ:ﬂ%m LaRAkhd P8 WeRftably selected
pi gnments, Tsoindolinon pignents, aniline’ bl ack,

i ggc%?:&ghgeew?’clhgt% Hifended use, however, organic pigments or

inorganic pigments may be preferably used. Two or more pigments may
bé selected from these pigments and mixed for use.
Examples of the organic pigments include azo pigments,

15  phthalocyanine pigments, anthraquinone pigments, quinacridone pigments,
dioxazine pigments, indigo pigments, thioindigo pigments, perylene
pigments, isoindolinon pigments, aniline black, azomethine pigments,
Rhodamine B Lake pigments, and carbon black.

Examples of the inorganic pigment include iron oxides, titanium

20  oxides, calcium carbonate, barium sulfate, aluminum hydroxide, barium
yellow, iron blue, cadmium red, chrome yellow, and metal powder.

For a carbon black used in a black pigment ink in the present
invention, a carbon black produced by furnace method or channel method

is preferably used, and a carbon black is preferably used which has a
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Rhodam ne BLake pignents, and carbon bl ack. Exanpl es

of the inorganic pignment include iron oxides, titanium
woxoaasgi2cal ci um carbonate, barium sul fate, al BOTARINT/054125

hydr oxi de, bariumyellow, iron blue, cadm umred,

chrome yellow, and netal powder. For a carbon bl ack

pisechriypaaticladiampe@reftl 5 mk dordd Aen, B §sific savfané adea

a carbon bl ack produced by furnace nmethod or channel

([@Jeilﬂﬁiné& b ERE P A AT M3/t 0B (A ?P ?gllﬂ ébsorptmn of

preferably” used whi ch has apri rrary pa anet e

to 4 eci.fic ea det
Btz 0Fha o PTa0ng) G5 SuBtip Pas et oas o o 10%, and a
absorption of 40 ni/100 g to 150 nL/ 100 g, and a
rAd|vadne of 2d0t®nt of 0.5%to 10% and a pH value of 2t
0 9. For the carbon black, a commercially avail able
pr odudorcédre (bﬁ'bdﬁ&ﬂack@%ﬁ&iﬂlﬁfer@fallyhﬁvﬁlﬁm pebdhétycan be
avai | abl e carbon bl ack include No. 2300, No. 900,

1'1\@{1 88&Xd§ﬁplé§%f tha- cgﬁ%mleﬁ'ﬁa Eé’vaﬂgblééarbwﬁzﬁla Snclhlde No.

MAl OO, and No. 2200 facture

al V| 0, 5
SN R R OB Al e o0, i %E@éﬁzzﬁéﬁz HHAE Ma00,
manuf actured by Col unbia Co.); Re 1400R, Regal
ggbRNo. R208B @@onann@@yurezd bw@rluttsz@gns’m@hanmk@arswtmn)
MONARCH 880, MONARCH 900, MONARCH 1000, MONARCH 1100,

mmcmomsmvm & THONRAVE K45, RAVIRNS060; (RAFEN 3500,
CABOT Corp.); OOLOR BLACK FW, COLOR BLACK FW2, COLOR

BRI ST ARy BRI N 1 0

Bival 330R Regal 660R, MOGUL L, MONARCH 700, MONARCH 800,

MONARCH 880, MONARCH 900, MONARCH 1000, MONARCH 1100,
MONARCH 1300, and MONARCH 1400 (all manufactured by CABOT
Corp.); COLOR BLACK FW1, COLOR BLACK FW2, COLOR BLACK
Fw2V, COLOR BLACK FW18, COLOR BLACK FW200, COLOR BLACK
S 150, COLOR BLACK S160, COLOR BLACK S170, PRINTEX 35,
PRINTEX U, PRINTEX V, PRINTEX 140U, PRINTEX 140V, SPECIAL
BLACK 6, SPECIAL BLACK 5, SPECIAL BLACK 4A, and SPECIAL
BLACK 4 (all manufactured by Degsa Co.).

Next, specific examples of color pigments are exemplarily
described below.

As organic pigxﬁents, azo pigments, phthalocyanine pigments,
anthraquinone pigments, quinacridone pigments, dioxazine pigments,

indigo pigments, thioindigo pigments, perylene pigments, isoindolinon
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PRI NTEX U, PRI NTEX V, PRI NTEX 140U, PRI NTEX 140V,
SPECI AL BLACK 6, SPECI AL BLACK 5, SPECI AL BLACK 4A,

wand738pECI AL BLACK 4 (all manufactured by DegsacTapr)on7/054125

Next, specific exanples of color pignments are
exenplarily descri bed bel ow. As organic pignents, azo

pigrants, siniliie beickcyznnethind pigentists, Rhodamane Bdke pigments,
pi gments, qui nacridone pignents, dloxa2|ne pi gment's,

i
dPEAP ORI HIABN R ekmrﬂ%fgi‘ig ?re%%)iérgﬁrgm e:pi e%‘ét@ Rfon oxides,

pi gnents, i soindoli

zomet hin ne BlLa ment S

GERIEH RS IR S BiodTL 15, Btk LIRS 50
i ron oxi des, titanium oxides, calcium carbonate,
bexiumiedlom, dran blieysadmimmyead oshreae pelfowinand mesel, powder
iron blue, cadmumred, chrone yellow and netal
growstempdifiedexenpl i fi ed. A pi gment avail able for yell ow
ink is not particularly Iimted and may be suitably

sel ecleideAFPATHIE for éoeqﬂaw&ﬁﬁ( HAY HetiBgly ARG

thereof cl ude ment Yel ~C L Prgnent
nt nt Yel
Iﬁ}ay lbé srlzfa Yg%s‘é%q‘fe@éﬁl Pt aane e ater MR s Fidthples
ment Yellow 16, C L Pi %rrent Yel | ow 17 CL

th?@ﬁ?é q\rép Gl Pigmeat Yelpyie §i.1 Rigment Yellow 2, Gi.drigment
Yellow 75, Cl. Pignment Yellow 83, C L Pignent Yellow

Ydlove3) CHL BigenéntYebllaw12pC IQPlgnimimesllow dB) Q. Bibmdéntl
Pignent Yellow 98, CL Pignent Yellow 114, C L Pignent

ey Pt i ol Py
\&:ﬂ'ov? |,7g’n8|it Pl\é%eln \%e]IPow 78 & I Pf’%ment Yellow 75, C.I. Pigment

Yellow 83, C.I. Pigment Yellow 93, C.I. Pigment Yellow 95, C.I. Pigment

Yellow 97, C.I. Pigment Yellow 98, C.I. Pigment Yellow 114, C.I. Pigment
Yellow 120, C.1. Pigment Yellow 128, C.I. Pigment Yellow 129, C.I. Pigment
Yellow 138, C.I. Pigment Yellow 150, C.I. Pigment Yellow 151, C.I. Pigment
Yellow 154, C.I. Pigment Yellow 155, C.I. Pigment Yellow 174, and C.I.
Pigment Yellow 180.

A pigment available for magenta ink is not particularly limited and
may be suitably selected in accordance with the intended use. Examples
thereof include C.I. Pigment Red 5, C.I. Pigment Red 7, C.I. Pigment Red 12,
C.I. Pigment Red 48 (Ca), C.I. Pigment Red 48 (Mn), C.I. Pigment Red 57 |
(Ca), C.I. Pigment Red 57:1, C.I. Pigment Red 112, C.I. Pigment Red 122, C.I.
Pigment Red 123, C.I. Pigment Red 146, C.I. Pigment Red 168, C.I. Pigment

Red 176, C.I. Pigment Red 184, C.I. Pigment Red 185, C.I. Pigment Red 202,
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Yell ow 154, C L Pignent Yellow 155, C. Pignent Yellow
174, and C L Pignent Yellow 180. A pignment avail able

woaoo7magent a ink is not particularly Iimted ardraeoobyes412s
suitably selected in accordance with the intended use.
Exanpl es thereof include CL Pignent Red 5, CL
aidPphemeiolet 10.1 . Pignent Red 12, C. Pignent Red 48
(Ca), CL Pignent Red 48 (Mh), C L Pignent Red 57

(Ca), ]fﬁ:(a!m]gTeg B aLpi n@ dvdilathte kodlp é%ﬁﬁ?ﬂé iReh b1, qu'n nt

Pignment Red 122, gnent Re L Pignent

B el ‘R’i’@%ﬁﬂﬁheeﬁ Céf S”mnh@ﬁle_’i%eﬁfed e TRG

202, and Pi gmsnt Violet 19. Exanples of a g gnent
Rigmara Blue 58, €)laRigment Blae 84, €.1 Pigegesh Bl 134 CE L
Pignent Blue 2, CL Pignent Blue 3, C 1. Pignent Blue

5 RBigmentBlie §6801. BlouterkBlde 28] C.IAPigimatit Blio 601614 Pigbhent
P?Ignnent Bl ue 15: Bgmec L Pigment Blue 16, C. Pi gnegfil

Bue®32¢1 u%né’ﬁtgﬂli%@tsegat ?pBIu%é g&g‘? nBaBtPéIH%663 CL

Pi gment ue 60.
pr eschr ﬁ%ﬁ‘f@”ﬁ%ﬁ% PHBESh Py 488 st Snvention,

t%Qesent I nvention are usabl e. By using Cl. Pignment
B¢ pawlyl preducegdior ghe pregeahinvensiongre u_sabiegrrent Red
122 or CL Pignent Violet 19 as a magenta pi gnment,

usi ng By tsiRgdNERighlene YeBons7Hasy @Ilﬁwglaigﬁﬁentj fididg C.I.
whi chlgre excel | e%tﬁil n col or tone? [ight resi stance

10 gﬂlé}{tﬁe\ﬂeuz 2 qt g‘ﬁb W18Fetqgta§'anﬁgﬁelﬂ;‘%epdfgnb ent, using C.I

centration igment in a pig er'sion
lgg'glqrg g%ﬁg\eggfa;;%tﬁbﬁggéﬁ 31?1( areI excellgnfgm co 01|' tnol;er,

light resistance and are well-balanced can be obtained.
| The concentration of the pigment in a pigment dispersion and the
concentration of the pigment in a pigment ink are respectively preferably
15 0.1% by mass to 50.0% by mass, and more preferably 0.1% by mass to 20.0%
by mass.

The average particle diameter (D50) of the pigment is preferably 150
nm or less, and more preferably 100 nm or less. The range of particle size
distribution of pigment particles is preferably, as a standard deviation, the

20  average particle diameter of the pigment or less than the average particle
diameter, and more preferably half the average particle diameter of the
pigment or less than haif the average particle diameter. Here, the average
particle diameter of the pigment indicates a value measured by dynamic

light scattering method using MICROTRACK UPA manufactured by
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0.1% by mass to 50.0% by nmass, and nore preferably
0.1% by mass to 20.0% by nass. The average particle

wdizeomabeni ( D50) of the pignment is preferably 1BOTURWOT054125

| ess, and nore preferably 100 ran or | ess. The range
of particle size distribution of pignent particles is
NIISCGr O, LED. andépad andirdaitiedit b6 tempbeataresf2PpeC and
particle dianmeter of the pignment or |less than the

rBILERRAR ARty Gf S5 %l ATRL SEasoRTor %%W@ﬁ@feﬂbﬂeg}lﬂ]@h{ent is

the average“particle dianeter of the pignment ess
han half the aver particle diangter. re, the
g P g Rl O BBie FoRie HATG s in F kg bergd on
val ue nmeasured by dynam c _|ight scattering nethod )
the negzimdrerlaerUon nraverties thenkyerelaniday ecbeing fmpaired
under an environnent of tenperature of 23C and
byefrtionefthetdartsy paiticlesin teinkehadng dpirddie Further, it can
above-noted requirenent is that reducing the anmount of
OOl | ant PErediK; i &rts and
D R R A K Bl e B R Partg an
| ayer being inpaired by.friction.of the cogarse
i Py e pERE ihages it S igReR AT e can
prevent diffused reflections of pigment particle in
pri nt & forrtlenparhes of gearsapasticles it the indjesreeardingids the
with uniforminmage density. As for the nunber of
ragab&cofiatdcchasiclas Haveng Bldighete@adSd) fth dithoré Bepreferably
nunber of coarse particles having a dianeter of 5.0 nm
[ a
1085 201 n P LELBH] Dot iy a3 Mhans 30, CRlert SR nber of
articles indicates a,val.ue that the nunber of cpars
5756 RATHCIeS FdiCareR e GRS HITt RS RumRi Al COREre RACLAJP 4t 50
ACCUSI ZER 780A manufactured by Particle Sizing Systens
Hlnef armink meatramedoforcramydepACGUSIEER 8k ofaruthtiyred by

Particle Sizing Systems Inc. The number of coarse particles is preferably
within the above-noted range even with a state where moisture in the ink is
evaporated.

The water-based pigment dispersion can be prepared, for example,
by the following method. First, the ratio of a pigment and a nonionic
surfactant should be determined. While dispersing a mixture of a pigment
and water in a conventional dispersing apparatus such as sand mill, roll mill,
bead mill, NANOMIZER, and HOMOGENIZER, a nonionic surfactant is
gradually added to the mixture to determine a ratio of which the mixture
has the lowest Viscosi’cy.as well as the particle diameter thereof is small.
When the mixture is dispersed in a bead mill, it is preferable to add a small

amount of an anti-foaming agent to prevent generation of bubbles. The
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wi thin the above-noted range even with a state where

noi sture in the ink is evaporated. The water-based
woizgmamnei2di spersi on can be prepared, for exanpber/ybz07/054125
the followng nethod. First, the ratio of a pignent

and a nonionic surfactant should be determ ned. Wile
aliezpge partirladiinétar of tie pighhaiteah trndnailRd depemding on the
conventional dispersing apparatus such as sand m ||,

PR bt AR Al oo B B o
to, determ ne a ratiqg.of whi the m xtyre has .the

PoE B Tease Pebicls Yidneithof e PlaRed i T Ay beads
thereof is small. Wen the mxture is dispersed in a
heerdng gl qverage paytigleediamaierot G023 mmgodnmmaney ke used, and
an anti-foam ng agent to prevent generation of

5 thubﬁbmsio’ﬁhmwn?be pet ol Che/ Idta @l kr/Iof the pi gment
can be controll ed dependi ng on the size of beads put

0 3RO BBy RSk

to nake the I aneter o nt

150 r.an of,.l ess, beads havi ver age rticl
IR St e PR Ry e P (et At e

di spersion tinme may be set to 1 hr/L to 100 hr/L. To
ae fungal agentdpdvhichmsill belherpdnaftendescriked carp aistedsand the
(for exanple, wetting agent, surfactant, pH adjustor,

ipkesaip@idnteareaftiranit 20°WaGP (69 Ablir tyBIHrY)itherdds a
herei nafter descri bed, are added and the ink

. i . : £ 043
10 GARPIRA PidhEnCirl dflefhecthe iveltlidPla pOBHAM

resent .invention can be obtained. - Wetting Agent -
'ﬁf\]% $fFBFable to contain a wetting agent in the

i nkj et recording ink.
It is preferable to contain a wetting agent in the inkjet recording ink.

When the wetting agent is contained in a water-based pigment ink, water
retention and wettability of the ink composition can be ensured.

15  Consequently, even when the water-based pigment ink is stored for a long
period of time, excellent storage stability can be achieved without causing
flocculation of coloring materials and viscosity increases. In addition, it is
possible to achieve an inkjet recording ink capable of keeping flowability of
dry materials therein for a long period of time even when stored in a state

20  where the tip of a nozzle is opened in an inkjet printer in a state where the
tip of a nozzle is opened. Further, highly reliable discharge stability can bé
obtained without causiﬁg nozzle clogging during printing or at restart of an
inkjet printer after printing discontinuation.

The wetting agent is not particularly limited and may be suitably
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When the wetting agent is contained in a water-based

pi gnent ink, water retention and wettability of the
wonbko7aomposi ti on can be ensured. Consequent!|y, PEYEP2007/054125

when the wat er-based pignent ink is stored for a |ong

period of tinme, excellent storage stability can be

saldetesl/ adaauiordanute withshe intthded wisat | Bramplesaheréafdnclude

materials and viscosity increases. In addition, it is

! 1 n n ad .
ﬁlﬂﬁél@hﬁak@h@fé@:l@ﬂ%s @]glqglrei;é gtaycb?,s‘cﬁéﬂiyq&é gycsp REbELyD

keeping flowability o terial s 'therd’'n fof a

I eri.od: of, 41 ven when.stored in at e er

A PP bR el B P B el v ST Ishetod)

a_state where the tip of a nozzle is opened. Further,

nelyprgpyiens ghycel, dixspentegediplabpthexpnediol @dyesing, ned

W t hout causing nozzle clogging during printing or at
5 I 6thexanetfricdR-ethijld3-hexateelioh btler]l 1R, 44btitagetriol,

di scontinuation. The wetting agent is not particularly

1,2 i &Rb1 T p@aﬁgm}p{zm&ﬁ% 8bRE] mryfl@&féwmaw th

the i ntended use. EX es thereof 1nclfude polyval ent

ohol s such as . ethyl en col i ethyl e lyc
iR ey e R Sk gy b el e ydene
l ycol, polyethylene glycol, polypropylene glycol,
@ﬂg@ﬂwﬁ@énéﬁ, ey, @M@ﬁlﬁéﬁiy&m mygmpetylpider, diethylene
1, 2, 6-hexanetriol, 2-ethyl-I, 3-hexanediol, ethyl
glyéblénonidlngliathet, tettacthglebetginadlmhohomatitylptter ald
pol yval ent al cohol al kyl ethers such as ethyl ene

10 I%Fg?%ﬁegg&ﬂtrﬁahlsaﬁ% %t#g;[gc%lgtoﬁ[gat xtgehoﬂ%eg l@&ﬁexlf, @ﬁ&}l? bs

glyco r, diet ne glyco

RS SR ol arer
agly

col nonoet hyl ether; polyval ent al cohol aryl ethers
niiypgeasortaipingketgraryelic earnpphady isacihas 2-preolkdond, ene
gl ycol nonobenzyl et her;
N-methyl-2-pyrrolidone, N-hydroxyethyl-2-pyrrolidone,
1,3-dimethylimidazoridinone, e-caprolactam, and y-butyrolactam; amides
15  such as formamide, N-methylformamide, and N,N-dimethylformamide;
amines such as monoethanolamine, diethanolamine, and triethylamine;
sulfur-containing compounds such as dimethylsulfoxide, sulfolane, and
thiodiethanol; propylene carbonate, and ethylene carbonate. Each of
these wetting agents may be used alone or in combination with two or
20  more.
An inkjet recording ink containing at least any one of 1,3-butyl
glycol, diethylene glycoi, triethylene glycol, and glycerine allows for

obtaining excellent effects in terms of preventing nozzle clogging due to

ink drying i.e. degradation of ejecting property of the ink due to moisture

46



ni trogen-contai ni ng heterocyclic conpounds such as
2-pyrrolidone, N-nethyl-2-pyrrolidone,

woRkydoey et hyl - 2- pyrr ol i done, PCT/JP2007/054125
1, 3-di et hyl i mi dazori di none, e-caprolactam and
g- butyrol actam am des such as formam de,

Wparizatidrosand dingpeovemdndy M chloe thstriadioneel fdeinedrinng®s in
such as nonoet hanol am ne, di et hanol am ne, and

B¥h eyl f ur - contai ni ng conpounds such as
di rrlgx{ehyl sul foxi de, sulfol ane, and thiodiethanoL

H]gg)él ﬁﬁ@g%@@eﬁe Jlst%e%? r0o teeﬁ:or ngl is

conblnatlon with two or nore. An inkjet recording ink
Rusheraibhy Agl% by mass tap(%dnemess.1and mrargiprgfarably 5% by mass
di et hyl ene gl ycol, triethylene glycol, and gl ycerine

5 1@HKBW$yﬁﬁhsgbtaining excel lent effects in terns of
preventing nozzle clogging due to ink drying i.e.

degr adpyd th&fcoﬂﬁﬁ:{érﬁg RE PRBE E)V L¥iRhidr e h!ncﬁ%(fcfj Yhal De

noi st ur evapori zat’ on an I nmpr enents in co

satura,tl for,med i es present i nvent i on

i ArerB OF Ach dhdee igh AGe R s e Gourapog
|nk |s preferablfy 0.1% by mass to 50% by mass, and
thereofinghudeainti- Bmngﬁégt%@H@%WOrﬁass The ot her
conmponents are not particularly limted, may be
Pepeopitivistinti Fahgsl £ebirits, astionsan aﬁtiMddaxitb,eultraviolet ray
necessity, and exanples thereof include anti-foam ng

10 ABPhSrs, BEY %&%aﬁg ant;ﬁﬁ,%{;\é@égm%ﬁé nti -fungal agents,

antirusts, [ o travi o ray absorbers,

h I r
oxyger;rﬁebeslg 1bf%am1n§ a%te%t % ?18 pla%telcf;‘larly limited, may be

suitably selected in accordance with the intended use, and preferred
e);amples thereof include silicone-based anti-foaming agents, polyether-
based anti-foaming agents and fatty acid ester-based anti-foaming agents.
15 These may be used alone or in combination of two or more. Of these, the
silicone-based anti-foaming agent is preferable in terms of being excellent
in foam breaking effect.
Examples of the preservatives/anti-fungal agents include
1,2-benzisothiazoline-3-one, sodium dehydroacetate, sodium sorbate,
20  sodium 2-pyridinethiol-2-oxide, sodium benzoate and sodium
pentachlorophenol.
The pH adjuste;r is not particularly limited and may be suitably
selected in accordance with the intended use as long as it can adjust pH to

7 or more without harmfully affecting the prepared recording ink, and
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The anti-foam ng agent is not particularly |imted,
may be suitably selected in accordance with the

wonv@ndedi use, and preferred exanpl es thereof PpaTlpmer/054125

silicone-based anti-foanm ng agents, polyetherbased
anti-foam ng agents and fatty acid ester-based
extirhpleg ahiergpfagelnide. anhesesushyaddiistthiall emeinel ahd
combi nat i on of tvvo or nore. O these, the

ﬁiét‘h%ﬁﬂ?al é%a(@dfm gﬁ@f 15 Sl %ﬂtsq{l%?h& hfdroxide,

ternms of bEI ng exce 4ent In oam rea ng e

§oﬁl§ﬁﬁlulgy(iro§uiﬁge ﬁ(fst%]rsvg&atwl \fwgr%méiﬁam I égﬁ :ftgtssalts of alkali
dehydr oacet ate, sodi um sorbate, sodi um
mepilsisuchasrarsmonivry Bedrossde.amafenaaest amanenisoihydroxide,
pent achl or ophenol . The pH adjuster is not particularly
duatetearyapliosphoriens iy dedxide, Jeiheairechibdna ¢, Godnae

with the intended use as long as it can adjust pHto 7

QirbBRAR, \mwasmm t}&ﬁa%éfecu ng the prepared

recordi ng I andex es thereof include anines such

as di net han n and tei anol ; hydroxi.des
of al KNIl Ehe s EGts FacthdfRtE Sl Rl RhtHo
hydr oxi de and potassi um hydroxi de and carbonate salts
drosnlfadei ammeniaine thipdaglysphate dinsdprdppbangeonium nitrate,
guat er nary anmmoni um hydr oxi de, quaternary phosphoni um
petttaoxitiieitol tdthabity S Hed aidrcl dHadylim eailiafah fira g d

pot assi um carbonate. Exanples of the antirusts include

aci di CE%HL% s rd! gta?htm%ﬁ@é H&l&&&h}fl @r%@@ﬂﬁ&dams

t hi od at e, dilsopr op anmoni u
hrjtol tetranitrate and. dicyclohe mum
(E)il altrg,y fnn(iered ptheno ase antloxgdantsy amPne ase

antioxidants, sulfur-based antioxidants and phosphorous-based

antioxidants.

Examples

Hereafter, the present invention will be further described in detail
referring to specific Examples and Comparative Examples, however, the
present invention is not limited to the disclosed Examples.

Example 1
< Preparation of Pigment Dispersion (a) >

e C.I. Pigment Red 122 (FASTOGEN SUPER MAGENTA RG,
manufactured by Dainippon Ink and Chemicals, Inc.) 150 parts by mass

e Nonionic surfactant (polyoxyethylene (n = 40) p-naphthyl ether)

............................................................... 113 parts by mass
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Exanpl es of the antioxidants include phenol - based
anti oxi dants (including hindered phenol - based

wanvi7axeidant s), am ne-based anti oxi dants, sulf BCTOREeT054125

anti oxi dants and phosphor ous- based anti oxi dants.

Exanpl es Hereafter, the present invention will be

f urt her Dikgiled Wader n--det-at-t--r-ef-erring -t-o- 3§ drts by mass
Exanpl es and Conparative Exanples, however, the

preseni b ‘Exﬁé'}hbﬁﬁgitﬁe RovhiHBtb & ok obBR Sl he! eetixed
Exanpl es. anple 1 < Preparation of Pigment

Di spersi,on _(a) .> . Piagment Red 12 AST. SUP
OB il ard SRR o A it ppubead mill (RDL
Chemcals, /Inc.) 150 parts by mass Noni onic, )
wefeh aranviachyieddyy Shmeana Bnferpuress Gorpgnatiopn meediar)
113 parts by nmass Distilled water 737 parts by mass
Aftearia padinhsiing 4 Giaméeyof 1003 etdnoeap asedt for 7 heurs to yield a
pre-m xed conponents were circul ated and di spersed in

%ﬁlﬁeﬁft &i)é%@rsﬁﬁf‘qi_)m mhe(ﬁﬁghém%ls%emtﬁcﬁéﬁ gl % age

nmaru Enterprises Corporation? nedia zirconia ba
havi a di anet of 0.3 nmmwas used) for 7 hours to
%ré}cz“gg%t?ﬁ%é'rﬂf%&)l Wersion (a). The pignent dispersion
é)%) had an avera particle dianmeter of 90 nm <

apB

aratighoblnk (W $A) > Pignent dispersion (a) 50
parts by nass

e Pigment dispersion (@) =+«---eoeeeeererenieenns 50 parts by mass
® Glycerine ............................................. 10 parts by mass
o Diethylene glycol <+« +«-rrerserseererssemeaeaein. 90 parts by mass

e Fluorochemical surfactant represented by the following Formula

(2) (FS-300, manufactured by DuPont Co.) -+ 2 parts by mass
CF3CF5(CF,CF)m— CHCH,O(CH,CH,O),H ~ Formula (2)

In Formula (2), “m” is aninteger of6to 8, and “n” isan
integer of 26 or more.

. 1,2-benzoth;iazblone-based preservative/antifungal agent
(PROXEL LV, manufactured by AVECIA Co.) «+--«+rvereernnees 0.5 parts by
mass

e Polyurethane resin emulsion (anionic self-emulsifiable ether-
polyurethane resin emulsion, W5661, manufactured by MITSUI
CHEMICALS POLYURETHANES, INC.): rwerereeeerenns 2.5 parts by mass

® Ion exchange water sccrrerrrieriiiiiii, 15 parts by mass



G ycerine 10 parts by mass Diethylene glycol 20 parts

by mass Fluorochem cal surfactant represented by the
woabd7awdng Formula (2) (FS-300, manufactured bypcDUPmnt/054125

Co.) 2 parts by nmass CF3CF2(CF2CF2) m

CH2CH2Q( CH2CH20O) nH Formula (2) In Formula (2), "m' is

an i ntegenkjet réedrdifg ey a¢ prepaned Riitlg ehe abovédnoted

nore. 1, 2-benzot hi azl one- based

@Eﬁﬁﬁﬁéﬁéﬁ' MR ﬁ:!&ttéﬁafs%ler g6Rled B 11th pikpcidNvad
AVECI ACo.) 0.5 parts y mass Po yuret ne resin

|on|c eIf i fiabl r ur.et hane
il Botehsn o Tt Baciiie adols diamer 0 0.5 B to
CHEM CALS P(lYURETHANES INC.) 2.5 parts by mass lon
theselin gbtaiateach gk jrtrmeconslinga8kA i nkj et recording ink
was prepared with the above-noted formnul ation, the

5  mat er i'Bhsblsidng birdéresf fher conperurtts fbbehérindtjat eeording ink
filtered through a nenbrane filter having a hole

{i A6ty sOf r(19 élﬁ%@? %?e g eSie Py 189& %'lgbo‘fa@l)‘ ﬂd&%b(%emlcal

recording i i ng or er of the conponen

: %%Cte‘?gﬁ; 5@%$Mﬁe% 1‘1}}? gﬁéﬁ?ar?%z‘%%? CorTE spEmonents

sur f act ant éS) PROXEL LV, (4) ion exchange water,
Werssetitnodiion shtwimetee, sed thed thepigaent dispsssioar(@) wrasn
the pigment dispersion (a) was added to the m xture,
dddedniodthy @ivaGesthd meghdrerwad stiviud £%,30 Ment RS, bhe resin

10 emulsion was added to the mixture. Finally, the mixture was stirred for
1 hour to thereby prepare the inkjet recording ink.
< Preparation of Nozzle Plate Coated with Silicone >

Over the surface of an Ni-electroformed nozzle, a silicone resin
(SR2411, manufactured by DOW CORNING TORAY SILICONE CO.,

15 LTD.) was applied by spraying to form a silicone layer having a thickness
of 1.2 ym. Specifically, a nozzle hole and the back face of the nozzle plate
were masked with a water-soluble resin, the nozzle surface was coated
with the silicone resin to form a silicone layer, and then the water-soluble
resin was peeled off and removed from the nozzle. The silicone layer was

20 left intact at room temperature for 2 days and hardened to thereby form
an ink repellent layer on the nozzle surface. |

The ink repellent layer had a surface roughness (Ra) of 0.18 pm,
and a critical surface tension of 21.6 mN/m.

Here, the thickness of the ink repellent layer was measured using
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ermul sion was added to the m xture. Finally, the
m xture was stirred for 1 hour to thereby prepare the

wonbkg7anonecor di ng i nk. < Preparation of Nozzl eperapmo7/054125

Coated with Silicone > Over the surface of an
Ni -el ectroformed nozzle, a silicone resin (SR2411,

arnopifi eedt filine dhivk neEMHIBNINGMBBAYSCE VOINBOOGY midifartured
was applied by spraying to forma silicone |ayer

Mbﬁﬁﬁgoh@&%%}gwg@&}#dme Specifically, a nozzle

hol e and the ce o nozzl e plate were nasked
W th wat er.- sol ubl.e resin e nqgzzl e .surface was
coat o THY THRGCr AT ResaarAL et Hia B fenpibIRT o RS

| ayer, and then the water-soluble resin was_peel ed off
TRpREHEADIRINE fr gAre hyneosuface mvghgics sueter ((BFEFTAES-ST
left intact at roomtenperature for 2 days and

rhand&reedrddbby MeeehInsteaments [Ak ) r epel | ent | ayer on the
nozzl e surface. The ink repellent |layer had a surface

r oughR8sSe; Qpﬁj - Gr g

t ensi on o?ﬁtg?%ﬁrﬁi# ?%]&Iﬁee% t e&trﬁ{%: r?g%é tggﬂ;%lﬁgglsnk
repel l ent Layer wa asured usingan optical film
@ﬁgﬁ}}?ﬁg&&’ zb%é‘?n H‘%@B CE VM 8000J manuf actured by
Dai ni ppon Screen Mg Co., Ltd.). The surface roughness

< Bapluwgtiarhef Caktacigglert | ayer was neasured using a
tracer type surface roughness neter (DEKTAK3-ST

manuf GHeh@ld plaleasss bRsluabe® ok $o misohanidd1alwiabilisaby
surface tension of the ink repellent |ayer was

cﬁﬁgﬁgiﬁg thY cgﬁt%@ ﬁngfé Hf)ﬂle iﬁk%l ﬁi@&élﬁ%dogt %q{n_alﬁﬁl stage
with the contact angle of the ink (a) measured after wiping the nozzle
plate 3,000 times using a wiper blade (EPDM rubber hardness = 70°) as a
receding contact angle.
< Evaluation of Discharge Stability >

Using the nozzle plate whose surface was wiped 3,000 times, an.
inkjet head was prepared. The inkjet head was mounted in a printer
(IPSiO G707, manufactured by Ricoh Company Ltd.) shown in FIGS. 1, 2,
and 3. Then, the inkjet head was filled with the prepared inkjet
recording ink, and the discharge stability was evaluated according to the
following procedures. Table 1 shows the evaluation results.

Specifically, after successively outputting 20 sheets of the
following print pattern chart, printing operation was stopped for 20
minutes; the above-noted process was repeated 50 times to thereby print

1,000 sheets in total of the pattern chart; thereafter, one more sheet of the
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The nozzl e plate was eval uated as to nmechani cal
durability by conparing the contact angle of the ink

woAY7meaur ed at the initial stage with the coRCagP2007/054125

angle of the ink (a) nmeasured after w ping the nozzle
plate 3,000 tines using a w per bl ade (EPDM rubber
daan el patters cha)yt aasgpuiekediuty aadrthedasapginged sheet was
Eval uati on of Discharge Stability > Using the nozzle

NE@A By WheS& B4 fhFedtiRe Wi BBde e DO kb ARS \white bﬂlﬂé%hd

head was prepared. The 1 nkjet head was nount edsl n

B0 hoff e B o BL K 55 Gl el R AR based on

head was filled with the reéaared i nkj et recordi.n%
theiollaywing peiteniac ha‘hg@rsnéba tery wessofey ehapttafgvhich the
according to the follow ng procedures. Table 1 shows
prietedvareaat a9 5% s thé smagpaced nadlthyg,cazht®@ior-printed area in
successively outputting 20 sheets of the follow ng

@Ebé@ti@&l@f@wﬁg ok in Eﬁé REaN 9 rOR BF fihd gap&%nﬁt ﬂféoﬁgaé't was

0,
of 20 m nutes, the above-noted proceSs wds repeate

50 tiJres.to thereb rint .1 00 ets in tot of, the
L B e R TR R AR R
pattern chart was printed o ut >and the |ast printed
pheieng wanditionsmithy reenrdieg dansity wagpseddoritid dpi, abddhee
of streaks, white spots, and di sturbed discharge in

phi thodarwss eét tdendPasprintaipl eval uat ed based on the
following criteria. The print pattern was of a chart

ol | o | pattern va |
I o M S R e P

t%i thettotal area of the paper, and the chart was
iSYEPAEh the respective color inks at 100% duty

cycle. For the
B: A slight amount of streaks, white spots, and/or disturbed

discharge was observed in the solid parts.

C: Streaks, white spots, and/or disturbed discharge were observed
tﬁroughout the solid part area.

“A” indicates a condition where the inkjet recording ink was
normally discharged, and “B” and “C” respectively indicate defective
discharge of the inkjet recording ink. It is conceivable that the results of
B and C are attributable to a decreased receding contact angle of the ink
due to wiping of the nozzle plate i.e. degradation of the ink repellent
layer.

Example 2
An inkjet recording ink was prepared in the same manner as in

Example 1 except that the pigment dispersion and the ink were
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printing conditions, the recording density was set t o
360 dpi, and the print node was set t 0 one-pass

wonrooTiiooigl A No streak, white spot, and di st ur bet/Jr2007/054125

di scharge was observed in the solid parts. B A slight
anmount of streaks, white spots, and/or disturbed

rdspedtivrade chasgebsethe bliowingepigalditt diapéssior(b)3ind aks (B).
white spots, and/or disturbed discharge wer e observed

THY BHYBP W ol Bt eSRIK W aR 3V h1@t88 in 'é g%&@ilﬁferaas o,

condi t'ion where the inkjet recor was nor ma

et fq?edﬁ?@é?ﬂaﬁﬁ%wwﬁ?ﬁga%ﬁsﬁf e g ik 1t s

concei vable that the results of B and C are
<aPrepanation of RigmentdRispeasien (bbeedi ng contact angl e of
the ink due to wi ping of the nozzle plate i.e.

degr adatiloRigihenthBluc k513e(@tdmentBluaye292Fxamifeciiréd by
i nkj et recording ink was prepared in the same manner

@émhﬁbcﬁ%saniaemg%@@m) Lhat..the. pi.gnent.. dlfsp@;&ﬂé%ﬁg&fb;ﬁﬁ&ss

the 1'nk wererespectively changed to the fo

P oo @ NERE St @P T rbiise fhe ik Shohthyl pther

Exanple 1. Table 1 shows the evaluation result. <
Pr epar ati-onof P gment D sper si-on (b) > €122 pPigabytmass
Bl ue 15-3 (Cyanin Blue A-292, manufactured by
Dai ni ppomiobd darfiapyd (RIGNINDA - BB, snhxufistred by
Takemoto Oﬂ & Fat CO-, Ltd-) .................................... 2 parts by mass
@ Distilled Water -+« -r-rreererrerermeermiemmauiineiennns 726 parts by mass
After premixing the above-noted components, the pre-mixed
components were circulated and dispersed in a disc type bead mill (KDL
model, manufactured by Shinmaru Enterprises Corporation; media:
zirconia ball having a diameter of 0.3 mm was used) for 7 hours to yield a
pigment dispersion (b). The pigment dispersion (b) had an average

particle diameter of 90 nm.

< Preparation of Ink (B) >

Py Pigment dispersion (b) ................................. 38 parts by mass
P Glycerine ................................................... 10 parts by mass
P Diethylene glycol ....................................... 20 parts by mass

e Fluorochemical surfactant represented by the following Formula

(3) ............................................................... 1 part by mass
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Noni oni ¢ surfactant (pol yoxyethylene (n = 20)
b- napht hyl ether) 122 parts by nass Anionic

weuod7aotiant (Pl ONI NE A-51-B, manufactured by Takegp1007/054125

Ol &Fat Co., Ltd.) 2 parts by mass Distilled water
726 parts by mass After prem sing the above-noted
conponent 9CHi+¥ pre-nmi xed conpone@itis-Rfere circul at ed

and di spebﬁgd Ln di sc type, be Hzrri Il (KDL nodel,
manuf act uded by Shinmaru Epterprises rporation;
nEqi Az te §nidBA T Chalrad pf#mBréHzé®. 3 nm was

used) forcih; hoursito yiel dnal pi gggpt di’sper Foemuld)(3)
The pi gment di spersion (b) had an average particle
diameter_ of 90 nm < Preparation of Ink (B) > Pignent

di sperBifigaoda (B8 paistan Byesersef 4, oy csaiatagereils pyis
mass Diethylene glycol 20 parts by nass

arl indegrriodri, and Rids CheCENt represented by the follow ng
Formula (3) 1 part by massFormula (3) In Fornula (3),

5 PAOSCBELY (i fled FYROLETEY O Py mase

is an integer of

bl yur S HES e P P B DR OP ARG U= BIRPEPe: abi e
Rt athhe aolarothans rest emulgon SFAG0S, manufactured
by Nippon Unicar Co., Tid.) «--«e--reeererrreeersrmmerioreannieeninin, 2.5
parts by mass

o Ton eXChange Water ««+---«««-+ewreeesreeeesaureeannns 28 parts by mass

Example 3

An inkjet recording ink was prepared in the same manner as in
Example 1 except that the ink was changed to the following ink (C). The
inkjet recording ink was evaluated in the same manner as in Example 1.

Table 1 shows the evaluation result.

< Preparation of Ink (C) >

e Pigment dispersion () rorrrrerr 50 parts by mass
. Glycerine --------------------------------------------------- 10 parts by maSS
. Diethylene glycol --------------------------------------- 20 parts by mass

e Fluorochemical surfactant represented by the following Formula

(2) (FSN-100, manufactured by DuPont Co.) -+ 2 parts by mass

CF3CF2(CF,CFy)m— CH,CH,0(CH,CH,0),H Formula (2)
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by N ppon Unicar Co., Ltd.) 2.5 parts by mass 1|on

exchange water 28 parts by mass Exanple 3 An inkj et
woecerriding i nk was prepared in the same manner PaT/JP007/054125

Exanpl e 1 except that the ink was changed to the

following ink (C). The inkjet recording ink was

eval udhetbrinfulah@) saneisa fetegas of 1 torRIde ol is Babireder of

shows the evaluation result. < Preparation of Ink (O

g gnent dispersion (a) 50 parts by nass dycerine
10 parts by mass Diethylene glycol 20 parts by Mass

For mul P ORILE S (BB AFRRIFLEY AV AL by CPlpolkd Kagty by Hass

parts by mass CF3CF2(CF 2CF2) m CH2CH2Q( CH 2CH2Q) nH

For nuissStyzyneraparlinitesiy emulsion sk mﬁnuﬁmtumd y#dehnson
9, and "n" is an integer of 0 to 25. PROXELLV
Rolpmiel-dat)r-ed - by --AVECH-ACG:-)-- 0:-5-pard.5 paytd s snass
Styrene-acrylic resin enul sion (J-450, manuf actured by

Johnsq 2.2..part.s. by.mss.. 5@9@
wat er ?gﬁ;ga)arétﬁgh %%ﬁ%g Exanpl e 4 An i nkj et re?ér Tass

s prepared in the sane manner as in
El]xam%? prep

An inkjet recording ink was prepared in the same manner as in
Example 1 except that the pigment dispersion and the ink were
respectively changed to the following pigment dispersion (c) and ink (D).
The inkjet recording ink was evaluated in the same manner as in
Example 1. Table 1 shows the evaluation result.
< Preparation of Pigment Dispersion (c) >

e C.I. Pigment Yellow 74 (Yellow No. 43, manufactured by

Dainippon Seika Kogyo KR crerreeerenmiin . 150 parts by mass
e Polyoxyethylene (n = 7) octyl ethex ---+--++--+: 100 parts by mass
o Distilled Water --r- - creterrcerrrrererrositmanecaranas 750 parts by mass

After premixing the above-noted components, the pre-mixed
components were circulated and dispersed in a disc type bead mill (KDL
model, manufactured by Shinmaru Enterprises Corporation; media:
zirconia ball having a diameter of 0.3 mm was used) for 7 hours to yield a
pigment dispersion (¢c). The pigment dispersion (c) had an average
particle diameter of 90 nm.

< Preparation of Ink (D) >
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Exanpl e 1 except that the pignment dispersion and the

ink were respectively changed to the foll ow ng pignment
wdieganeizon (c) and ink (D). The inkjet recordPayJP1k7/054125

was evaluated in the same manner as in Exanple 1.

Table 1 shows the evaluation result. < Preparation of

Pi gnemtPipimemeérdispersian) (¢ -+ C: -+ Pi-grrent -+ Yel | &% pats by mass

(Yell ow No. 43, manufactured by Daini ppon Sei ka Kogyo

K K.) o« ¥5QcPahES--by..mass.... Pol yoxyet.hyl ene.(n 10 gadts by mass
octyl ether 100 parts by mass Distilled water 750

parts by Af ber 1prem xing the above:not
corrpoﬁg%llegf%%tseﬁs gtgl)¥%°-1rri xed conponents were cf[?gﬁrtéstbé’dmass
and dispersed in a disc type bead m|| (KDL nodel,
manuf adtluprarhsinicnl sindpetaps reppseased bytpe dallowig Formula
media : zirconia ball having a dianeter of 0.3 mm was
used) (3)r-7--hours-t-o-yi-etd-a:pi-grent:-di-sper silopaxtd)y mass
The pi gnment dispersion (c¢) had an average particle
di anet er od¢H,89®fnm < Preparatiorped,—Rek (D) > Pi gnent
di spersiof,(c) 37 parts by nass ‘I_Flycerine ' 10 parts

Ftzs

3

by{ mass i et hyl ehe gl ycol] J0 paj by |mass
=] - CalbOurCidcCHNO CedOlyH t he fol | owi ng
Formula (3) 1 hart by mas - & o R bl uEhits)

3

”_

In Formula (3), “n” is an integer of 4, “m” is an integer of 21, “p” is
an integer of 4, and Rf is CF2CFs.

¢ PROXEL LV (manufactured by AVECIA Co.) 0.5 parts by mass

e Acrylic silicone resin emulsion (AP4710, manufactured by

SHOWA HIGHPOLYMER CO., LTD.) «eeeeereenrreeennes 2.5 parts by mass

o Jon exchange water -----+«-strrrereereerrninn, 29 parts by mass
Example 5

An inkjet recording ink was prepared in the same manner as in
Example 1 except that the ink was changed to the following ink (E). The
inkjet recording ink was evaluated in the same manner as in Example 1.

Table 1 shows the evaluation result.

< Preparation of Ink (E) >
e Pigment dispersion (g) cervrrermrrrnes 50 parts by mass |
o Glycerine -+ et 10 parts by mass
o Diethylene glycol «+--re--serrreresrsereeeenneiin. 20 parts by mass

e Fluorochemical surfactant represented by the following Formula
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Hj-O GIrC CH2-f q -CH2-CH 2-O CH2-C-CH 2-O1-H CH
mOCH P Fornmula (3) In Fornmula (3), "n" is an integer

wohoey/1061i i s an integer of 21, "p" is an integer/JpiooA)s4125

and Rf is CF2CF3. PROXEL LV (manufactured by AVECI A
Co.) 0.5 parts by mass Acrylic silicone resin

enul si@h({NBIB1Mhanfactiared yelluBPynSIGANAH - CHPDIpYEFby mass
CO, LTD.) 2.5 parts by mass |on exchange water 29
parts by nass Exanple 5 An inkjet recording ink was

R G e e e

i nkj et recording ink was evaluated in the sane manner
as in _Exanple 1. Taplg 1 shows the eval uation result.
< PreparEarmyplad®), mm( Ejs an iptegae et 6diosherst orft’( & &b
parts by mass G ycerine 10 parts by mass Diethyl ene
igtegealof 26 q@ambose.by nmass  Fl uorochemi cal surfact ant
represented by the follow ng Formnul a(2) (FS- 300,

manuf g SS
@3@2?0%9%21)9%}@%%&“%% Cl—§0) nH Fo prbrrugl PRt by mass

o oo D L SOEES 2L L OB A L e
&\Eglaﬁé}c?vg E?;aglppigr LS by mass

An inkjet recording ink was prepared in the same manner as in
Example 1 except that the pigment dispersion and the ink were
respectively changed to the following pigment dispersion (d) and ink (F).
The inkjet recording ink was evaluated in the same manner as in
E?;ample 1. Table 1 shows the evaluation result.
< Preparation of Pigment Dispersion (d) >

e C.I. Pigment Red 122 (FASTOGEN SUPER MAGENTA RG,
manufactured by Dainippon Ink and Chemicals, Inc.) 150 parts by mass

e Water-soluble styrene-acrylic resin (HPD-71, manufactured by
Johnson Polymer Inc.) -+ ........................... eeanaes 29 parts by mass

0 Distilled Water -« rrtrrerrrerrrrreerernenrenienne 828 parts by mass

After premixing the above-noted components, the pre-mixed
components were circulated and dispersed in a disc type bead mill (KDL'
model, manufactured By Shinmaru Enterprises Corporation; media:

zirconia ball having a diameter of 0.3 mm was used) for 7 hours to yield a

pigment dispersion (d). The pigment dispersion (d) had an average
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| on exchange water 17.5 parts by nass Conparative
Exanple 1 An inkjet recording ink was prepared in the

weaow/weinner as in Exanple 1 except that the pPgmEaP1007/054125

di spersion and the ink were respectively changed to

the follow ng pignent dispersion (d) and ink (F). The
pantifletdinecgedoHgo mmk. was eval uated in the same manner
as in Exanple 1. Table 1 shows the evaluation result.

@PJ@QQEi@hi&'Ian(F‘EEQ”E”t Oi spersion (d) > C.
Pi gient Red 122 ( FASTOGEN SUPER MAGENTARG,

manuf ag{}g#%g% %}{ﬁé&ﬁ@?nlnkanddﬂemcal S50 ﬂ;air.t% byHRass

parts' ubl e styrene-acrylicr

(HPD- 71, manufactured by Johnson Polymer Inc.) 22

part s®BAYRHERE “Ti ST 1 1'Ed WAl 'er '828 'part's by tapyapass
prem xi ng the above-noted conponents, the pre-m xed
conpom@ikeshylene giydot vl at-ed--and -di-sper-sed--t-r2@pditsdy mass
type bead m Il (KDL nodel, manufactured by Shinmaru

Ent er D186 chRifL B Patal® %?feséh%&?ﬁ& 3hb %ﬂoﬁ% Périula
0.3 d ld a

di aneter o mm was used) Tor 7 hours to yie

pi gnen -Spet sion ... TIh [ nt. di spersi. a

an av eﬁ%g@gﬁ@ ﬁ%n}(ifgacﬁﬁee(f bg:]ﬂg%mﬂtrﬁ?ﬁ < Pr 8%21?%1?% b E #lass

of Ink (F) > Pignment dispersion (d) 50 parts by nass

A ycerine 10 parts }bf/ mass D etIr_11yI ene glycal 20 art;
¥l g CF,CF»),,— CH,CH,O(CH,CH,0),H Formula (2

In Formula (2), “m” is an integer of 6 to 8, and “n” is an integer of
26 or more.

e PROXEL LV (manufactured by AVECIA Co.) 0.5 parts by mass

o Ton eXchange Water ««+++++errereeesrreeeresmnnenienn: 17.5 parts by mass
Comparative Example 2

An inkjet recording ink was prepared in the same manner as in
Example 2 except that the pigment dispersion and the ink were
respectively changed to the following pigment dispersion (e) and ink @).
The inkjet recording ink was evaluated in the same manner as in
Example 1. Table 1 shows the evaluation result.
< Preparation of Pigment Dispersion (e) >

e C.I1. Pigment Blue 15:3 (Cyanin Blue A-292, manufactured by |
Dainippon Seika Kogy(.) KK) ................................. 150 parts by mass

e Water-soluble styrene-acrylic resin (HRC-1645, manufactured

by Johnson Polymer IHC.) .......................................... 20 parts by mass



Fl uorochem cal surfactant represented by the foll ow ng

Formula (2) (FS-300, manufactured by DuPont Co.) 2
woaodrsiobpe1 mass CF3CF2(CF 2CF2 - CH2CH2Q( CH 2CHROXaP007/054125

Formula (2) In Formula (2), "mi' is an integer of 6 to

8, and "n" is an integer of 26 or nore. PROXEL LV

( manué Aafiasrie dubﬁacﬁétﬁngI()JEINE%ﬁ 1pBy trmrinfactagsd biyon

exchange water 17.5 parts by nass Conparative Exanple
T2k ot N OiEL FLCCHIITRE )i -nk..was..pr.epar-ed--i-n. ¢ PepHAsdy mass

manner as in Exanple 2 except that the pignent

di sper $j.onyand the ink were. respectively.c
the f0 I%i%l%gwltalrerent di spersion (e) and i%%g%%)%g%glass
i nkj et recordi.ng ink was eval uated in the_sane manner
as i nAfteappPmixingrihig aboveshRiRg QORPURREatheoRT e BIFFY |
< Preparation of Pignment Dispersion (e) > CI.

5 célhporentsBrem dirbulaged Endnlispdisad in-28izc typebead muil kKDL
by Dai ni ppon Sei ka Kogyo K. K.) 150 parts by nass

mietmaakeit8red By SIEnatd Eftdrpeisas rat®éh®, media:
manuf act ured by Johnson Polyner Inc.) 20 parts by mass

Ani oni.c rfactant (PlON A B1-B . r .
it By £ Rt (i s JRY RACE Mo BYyield o

Distilled water, 828 parts by nass After, prem xi ng t he
pigraent M@Gm@m{ﬁ)@neTh%Plﬁfﬁ@lbii@Pﬁif%@B%%ﬁﬁg ﬁé‘rﬁ‘é‘g’%@?e

circulated and dispersed in a disc type bead m |l (KDL
particle diameter of 90 nm.

10 < Preparation of Ink (G) >

e Pigment dispersion (e) ................................. 38 parts by mass
0 GlLyCering rereww rrremererenssrsninnntii s 10 parts by mass
e Diethylene glycol -+«r«-teereeerrereraemennannienn. 20 parts by mass

e Fluorochemical surfactant represented by the following Formula
15 (3) ............................................................... 1 part by maSS

OCH,—Rf OCH;—~Rf

CHy Ch,
HJ[0~ Oy G~ CHZ}O{CHZ—CHZ—OHCHF?—— CHy- O}H
CH, N m CHs p  Formula (8)

”__

In Formula (3), “n” is an integer of 4, “m” is an integer of 21, “p” is
an integer of 4, and Rf is CF>CFs.
e PROXEL LV (manufactured by AVECIA Co.) 0.5 parts by mass
20 e Ton exchange §vater .................................... 30.5 parts by mass
Comparative Example 3

An inkjet recording ink was prepared in the same manner as in
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nodel , manuf actured by Shinmaru Enterprises
Cor poration; nediazirconia ball having a dianeter of
wO 2807m002as used) for 7 hours to yield a pi gmeRCT/IP2007/054125
di spersion (e). The pignent dispersion (e) had an
aver a article dianeter of 90 nm < Preparation of
x%)a xqeipg that the pigmentbdispeysign gyt the Mk wase
Glycerl ne 10 parts by nmass Diethylene glycol 20 parts

btySﬁ@SﬁelyF&hmiglﬁmheafoﬂswiﬁg@h@mbnt dispeseione@ ayd tihk (H).
follow ng Fornmula (3) 1 part by mass OCH2- Rf OCH2- Rf

?ﬂ}% iﬁ%ﬁg‘&&‘: Y& 1gkg'75§erﬂu?§3c§F% t%'%%ulglealﬁlélﬁngr aQHﬁ O

ﬁ%‘ int;e ']Zablgr}oslﬁ élan i,nt %%er O];%EElLV" " i's an

(rmnufactured by AVECI A Co.) O 5 parts by mass lon

5 exkiepagationtodPigment Rispersign Ml ss Conpar at i ve Exanpl e
3 An inkjet recording ink was prepared in the sane
nManner Ags: indlgeat® pégrdeny cepignidiat withea pamyulc acid group
di spersion and the i nk were

introduced thereto was prepared by subjecting C.I. Pigment Red 122 to a

...l

low-temperature plasma treatment. The pigment was dispersed in ion

exchange water, and the pigment dispersion was concentrated by means
10 of desalination through an ultrafiltration membrane to thereby yield a

magenta pigment dispersion with a pigment concentration of 15%. This

was taken as magenta pigment dispersion (f).

< Preparation of Ink (H) >
. Pigment dispersion (f) ....................... '.4 ......... 46 parts by mass
15 o GLYCETINE ++++veeerererseeresuesmsmemesmsmisssisiiasanns 10 parts by mass
o Diethylene glycol -+« -++sesessereeseesimsienninnn. 20 parts by mass

e Fluorochemical surfactant represented by the following Formula

(2) (FSN-100, manufactured by DuPont Co.) -+ 2 parts by mass

CF5CF(CF,CF,)— CH,CH,O(CH,CH,O),H Formula (2)

20 In Formula (2) “m” is an integer of 1 to 9, and “n” is an integer of
0 to 25.

e PROXEL LV (manufactured by AVECIA Co.) 0.5 parts by mass

e Styrene-acrylic resin emulsion (J-450, manufactured by Johnson
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respectively changed to the foll ow ng pignment

di spersion (f) and ink (H). The inkjet recording ink
woaso7avalzuat ed i n the same manner as i n Exanpl eCLJrP2007/054125

Table 1 shows the evaluation result. < Preparation of

Pigment Dispersion (f) > As a magenta pignent, a
Pplygn@nkncyi t h--a- carboxyt-ic--acid-group- mtro@uﬁ:pdrtsbymass

thereto was prepared by subjecting CL Pignment Red 122

to a | p epmehdleUrSidd asa. Lr.eat ment.....The. piogsmait byasass
di spersed inion exchange water, and the pignment

d| S opcentrated by neans of desalination

I%J@ ﬁzjfﬂrflp%fzpl tration nenbrane to thereby yield a
magenta pi gnment dj spersion with a_pigpent
concehninkiedrepprdinginkpvas Reeparad 4n the SaEomagDer as in
pi gnent dispersion (f). < Preparation of Ink (H >

ERbgiplet aicepetlatothe plerdéntpdisperdiyn mmsistheGinkceerae 10
parts by mass Diethylene glycol 20 parts by nass

r
MGG TG bk Eranen B s

Tﬁsrln%w%%rﬁﬂg Bk s patel i (il EahebabBed Aty |

9, and "n" is an_integer of O to 25. PROXELLV

Egammle det tabde Byshome theoey Bagoﬁaﬁeﬁgltby nass

Styrene-acrylic resin enmul sion (j-450, manufactured by
<Jpfpaenttoh piPigeat Didpérsiai (® by mass

As a yellow pigment, a pigment with a carboxylic acid group

introduced thereto was prepared by subjecting C.I. Pigment Yellow 74 to a
low-temperature plasma treatment. The pigment was dispersed in ion
exchange water, and the pigment dispersion was concentrated by means
of desalination through an ultrafiltration membrane to thereby yield a
yellow pigment dispersion with a pigment concentration of 15%. This
was taken as yellow pigment dispersion (g).

< Preparation of Ink D >

e Pigment dispersion (g) ................................. 33 parts by mass

0 GLyCeTine -+vsrseresasrerresramness s 10 parts by mass
o Diethylene glycol «+--ererreesssssnrunrneseesinnenn, 20 parts by mass

o Fluorochemical surfactant represented by the following Formula

(3) ............................................................... 1 part by mass
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I on exchange water 19 parts by mass Conparative
Exanple 4 An inkjet recording ink was prepared in the

weaow/weinner as in Exanple 4 except that the pPgmEaP1007/054125

di spersion and the ink were respectively changed to
the foll ow ng plgnent di spersion (g) and ink (l1). The
i nkjet r Qﬁxf g i nk was eval uat@el2irRft he sane manner
as in Ex Table 1 sho t eval uation result.

rep 3 EP A OO RS by P B grone - O

| n roducestt hetet'®o was pr ed &y subject i Rgri@ula (3)
Pigment Yellow 74 to a | om enperature plasnma

treat The ne dIS erseq .in i.on exc 9L , .
wat or T SRERHEC: Ghoerti s cdn Rads earoteet 2 ou ) i
nmeans of desalination through an ultrafiltration
ameinbegen ©f thoand Bf #h(/Fy(kd. d a yel | ow pi gment di sper si on
with a pignent concentration of 15% This was taken as

yel | ow PROXETL 1N GR£h Sfabuxed) by AVRIGIECYi o 5qfart®ky mass
(') > Pignent dispersion (g) 33 parts by nass

g T T T
For mil §?€§;§PA B etradk VR Ge BB i e Z%h%wﬁ byepass
of 21, . Iog exchange WALET +vrrerrrrreernrrnieeeieriinanenns 33 parts by mass
Comparative Example 5

An inkjet recording ink was prepared in the same manner as in
Example 5 except that the pigment dispersion and the ink were
réspectively changed to the following pigment dispersion (h) and ink (J).
The inkjet recording ink was evaluated in the same manner as in
Example 1. Table 1 shows the evaluation result.
< Preparation of Pigment Dispersion (h) >

With reference to Preparation Example 3 in Japanese Patent
Application Laid-Open (JP-A) No. 2001-139849, a polymer fine particle
dispersion containing a magenta pigment was prepared.

First, as preparation of a polymer solution, the inside of a 1L flask
equipped with a mechanical stirrer, a thermometer, a nitrogen gas inlet |
tube, a reflux tube, an(i a dripping funnel was sufficiently substituted

with nitrogen gas. Then, 11.2g of styrene, 2.8g of acrylic acid, 12.0g of

lauryl methacrylate, 4.0g of polyethylene glycol methacrylate, 4.0g of
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an integer of 4, and Rf is CF2CF3. PROXEL LV

(manuf actured by AVECI ACo.) 0.5 parts by mass Acrylic
weizbi7aomelr esi n erul si on (AP4710, manuf act ur edPOY/JP2007/054125
SHOMAHI GHPCLYMER CO., LTD.) 2.5 parts by mass 1lon
exchange water 33 parts by nmass Conparative Exanple 5
shprémkingicrome s (thadg riame WasS-a) nepauidtire d e TONEOSEI CO.,
manner as in Exanple 5 except that the pignent

MiBPehs 0tk mgtB”éISperSI AP Hﬂ&é’ﬂ&%@”z?&?tﬁ@

the followng pig and |
B eitmngpa e d o B0 uatat 7 Barute

< Preparation of Pignment Dispersion (h) > Wth

sobider € d 00 Sgvlearend, 9. Bx ahptwyle dod JHphAg 96 lrmydnt
Application Laid-Qpen (JP-A) No. 2001-139849, a
methaseyldte N86.Pgrdfipolyethiyiaey slyesl wethairplaig, 60/0eadHydlroxy
pi gment was prepared. First, as preparation of a

e\%ﬁ%ﬁl‘gefthﬁ&hg%tleg §|6 G%‘Iéfr értg%l‘?@nﬂ% crBmlel (Ha%l%‘&laerﬂﬂ' RReY!

er nonet er, nitrogén
f
@Eﬁﬁ%@%ﬁk e dtdd mdﬂmwzﬁ Sﬁ%no %‘94% of
11 2 of styrene, of acrylic acid, 12. of

angrsydmmit mlyr@uérﬂed. aogl b8g pﬁngeéhmeltbﬁ&egd)m plas delivered

net hacryl ate, 4.Qg of styrene macroner (trade nane:

4Sd fopsiine the flask dn (25 TOASESEA fe@drigpilg tha ﬁﬂn@uﬂfg s@lfution,

mercapto ethanol were put in the flask, and the

afrﬁffﬂ@f ﬁhﬁé’é@reoéolﬁﬂSnQ)‘fmé] 6P BéoM@ﬁnﬂﬁfﬁﬁgaieQ'ogﬁ?ﬂe et 18¢

m xture
of methylethylketone was delivered by drops into the flask in 0.5 hours.

The mixture solution was aged at 65°C for 1 hour, and then 0.8g of azobis
di;:nethylvaleronitrile was added thereto, and the mixture solution was
further aged for 1 hour. Upon completion of the reaction, 364¢g of
methylethylketone was added into the flask to thereby obtain 800g of a
polymer solution with a concentration of 50% by mass. Then, 28g of the
obtained polymer solution, 26g of Pigment Red 122, 13.6g of 1 mol/L
potassium hydroxide aqueous solution, 20g of methylethylketone, and 30g
of ion exchange were sufficiently stirred. Thereafter, the mixture was
kneaded 20 times using a three roll mill (trade name: NR-84A,
manufactured by Noritake Co., Ltd. The obtained paste was put in 200g
of ion exchange water, éufﬁciently stirred, and then put in an evaporator
to distil away the methylethylketone and water therein to thereby obtain

160g of a magenta color polymer fine particle dispersion with a solid
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sol ution of 100.8g of styrene, 25.2g of acrylic acid,

108. Qg of lauryl nethacrylate, 36.0g of polyethylene
wghywalorret hacryl ate, 60. Oy of hydroxy ethyl PCT/JP2007/054125
nmet hacryl ate, 36.Qg of styrene nacroner (trade nane-

AS- 6, manufactured by ToaGosei Co., Ltd.), 3.6g of
cvateaipdH2@0babpmass @y. of azobi s

di met hyl val eronitrile, and 18g of nethyl ethyl ket one

20@3e el ity §ETAY (Props into the flask in 2.5 hours.
After dripping the m xture solution, another m xture

sol utiop. of Q. of .azoby s dinethylvaleronitgile and
T80 or Pty dipbg ) ' el Tt 275 i A bEr Ky mass
the flask in 0.5 hours. The m xture sol ution was aged
at 65C @hrceringgur | and then 0 8y of dzobi's - 10 parts by mass
di met hyl val eronitril e was added thereto, and the

5  m xt ureeDighylanenglyesl furt-her--aged--f-or-- 1 --houR0 pdptaby mass
conpl etion of the reaction, 364g of nethyl ethyl ket one

was addefiokfderh el ELiaskiddt fe%?é%ﬁte& bk ane f@ﬁ%mﬁ% ggrmula

pol ynmer solution wth a concentration of 50%

pi gmont P 1007 By A5 Fef SpTRPoRR AL B % e tyomase

aqueous sol ution, 20g of nethyl ethyl ketone, and 3Qg of

i on exchange were sufficiently stirred. Thereafter,

G GF 5GP pCRa ko kG MECH 2O (S Ho b a 1 hr Berwotla (2)

mll (trade nane: NR-84A, manufactured by Noritake

Co., Ltd. The obtained paste was put in 200y of ion

excha (95 WP € : [ , 4 '

an vanorARaela (Bt B B e o e Pl ea i Efer of
10 %@ater therein to thereby obtain 160y of a magenta

0P 9%61 yner fine particle dispersion with a '

sol i dcontent of 20.0% by nass (h% < Preparation of
I nk (»)PROXEL LV (manufactured by AVECIA Co.) 0.5 parts by mass

Y Ion exchange water .................................... 27_5 parts by mass
Table 1
Receding contact angle R?:Etim‘;gv N qntact anlgle Discharge
(at initial stage) T WipAg Nozz e stability
plate 3,000 times)
Ex. 1 52.4 51.0 A
Ex. 2 51.3 50.2 A
Ex. 3 51.8 50.6 A
Ex. 4 48.7 46.4 B
Ex. 5 49.6 48.7 B
Compara.
Ex 1 47.2 30.4 C
Compara.
Ex. 2 47.6 31.7 C
Compara.
P g 465 33.1 C
Compara.
Ex 4 46.9 32.9 C
Compara.
Ex 5 47.3 32.4 C
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Pi gment di spersion (h) 40 parts by nmass @ ycerine 10
parts by mass D ethylene glycol 20 parts by nass

weéhoriocinem cal surfactant represented by the Porlpwomgs4125

Formula (2) (FS-300, manufactured by DuPont Co.) 2
parts by mass CF3CF2(CF2CF2) m CH2CH2Q( CH2CH20) nH
Formula (2) In Fornmula (2)CLAIMSI s an integer of 6 to
8 and "n" is an integer of 26 or nore. PROXELLV
(manuf actured by AVECI ACo.) 0.5 parts by mass |on
exchange water 27.5 parts by mass Tabl e 1CLAIMS 1. An

i-nkj et or.di at us, r|S| n |nk flying
uni t c%nf§GUP%HgF%PB¥ n§ﬁ“ﬁﬁﬁ? Bﬂga Mg i nk by

appl ying_an inmpulse to the |nkJet recordlng ink to

f or m o inedbingnaderenlisiereddezile apliakietowcordingdnkdy
inkjet head in the ink flying unit has an ink
appbtihgan ingyese tothainkjey racciding dmle t6 Esindjandifeadd)e

i nkj et recording ink conprises at |east a pignent,

wat er, Wﬁef‘élﬂ%%%lé:éj atté YhiBeh Ttan i @get%MirPfﬂecmk flying

surfactant . The inkjet recor |ng appar at

d|n wherejn the n nlonlc surf
T A0 R 5o SRt GO miRE R SRRSO SPh AR H Inkjet
(I): 0 (CHR CH20 n H Formul a (1)
recordmg ink comprises at least a p1gment water, a fluorochemical

surfactant, and a nonionic surfactant.

2. The inkjet recording apparatus according to claim 1, wherein
the nonionic surfactant is a compound represented by the following

Formula (1):

(Ry)

O(CHCHz0)—H Formula (1)

where R; represents an alkyl group, an allyl group, or an aralkyl

" lll

group each having 1 to 20 carbon atoms, is an integer of 0 to 7, and “n”

is an integer of 20 to 200.

3. The inkjet recording apparatus according to any one of claims
1 to 2, wherein the nonionic surfactant is polyoxyethylene (n = 40)

B-naphthyl ether.
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wogo0@noinieger of 0 to 7, and

where i represents an al kyl group, an allyl group, or

an aral kyl group each having 1 to 20 carbon atons, "I"

"n" is an integePCOIPRO7/054125
to 200. 3. The inkjet recordi ng apparatus according to
any one of clainms 1 to 2, wherein the nonionic

surfactant is polyoxyethylene (n = 40) b-naphthyl

ether.4. The inkjet recording apparatus according to

any ong ofh&i:aLheP rdedrind apbeFatub dcberdihy @b e@Rermiecal claims
surfactant conprises a conpound represented by the

CEA oA EPBI Bl et eqatioe oo RRepas
"mis an i nteger. of O "n" is an integer of
wpresegeddy theefollariieg %%ﬁal(ﬁg appar at us accor di ng

to any one of clains 1 to 3 wherein the fluorochem cal
surfactant conprises a conmpound represent edCH% t he
f@Fh@\Hz(@FE@F@una—(EIZCHQHK(Eﬂzoﬂj@ RH cH2 CHprmula (2)

H J-O CH2-C- CH -CH2-O CH2-C CH2-O - H CH3
m CH P Fornmul a (3) V\,here Rf represents a fluorine

cont ai n Pu "M o)
Feapoct ot Ja2 P rm lerTor 1 Aol Pis Al freger of 0o 40
apparatus according to any one of claims 1 to 5,
wherein the inkjet recording ink conprises a resin
emul si on.
5. The inkjet recording apparatus according to any one of claims 1

to 3, wherein the fluorochemical surfactant comprises a compound

represented by the following Formula (3):

OCH,—Rf OCH,~Rf
’ C]}Hz (l)Hz
HJ[0~CH2— ¢~ CH%o][CHZ—CHg—OHCHZ—?—-CHQ— O}H
CHy -n m CHs P Formula (3)
where Rf represents a fluorine containing group, and “m”, “n”, and

“p” are respectively an integer.

6. The inkjet recording apparatus according to any one of claims 1

to 5, wherein the inkjet recording ink comprises a resin emulsion.

7. The inkjet recording apparatus according to claim 6, wherein the
resin emulsion comprises at least one selected from polyurethane resin
emulsions, styrene-acrylic resin emulsions, and acrylic silicone resin

emulsions.
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7. The inkjet recording apparatus according to claim
6, wherein the resin enul sion conprises at |east one

weeb@abexdif r om pol yur et hane resin emnul sions,  PCT/JP2007/054125

styrene-acrylic resin enul sions, and acrylic silicone
resin enul sions. 8. The inkjet recordi ng apparatus
according to claim7, wherein the pol yurethane resin
emul sion is a self-enulsifiable anionic ether-based

pol yur@t Npmeinkgstirc Qi hfparabus db@rililg € claies Jf dibegein the
apparatus according to any one of clains 1 to 8,

T B a0 o AR Gy s

recordi ng apparatuys, according to any one of clainms 1
P%b@?eﬂﬁﬁ$é?ﬁnﬁﬁ€ﬁﬁﬁﬁLrepelIent | ayer has a thickness
of 0.1 mmto 5.0 nm 11. The inkjet recording
apparatus according to any one of clains 1 to 10,
wherein the ink repellent |layer has a critical surface

t ensi o) "ofhe iAR{eRrberiPns Db Phraitis fBordikictb dBcofidlbNelaims
met hod, conprising: flying an inkjet recording ink by

loyi an iypulise t e the | nkj r [ j
TP iRty S0 i Pt da bt o LA Rghiar Pro) of 02
head used in the flying of the inkjet recording ink
hesomlesBnk repell ent |layer containing a silicone
resin; and the inkjet recording ink conprises at | east
a pignment, water, a fluorochem cal surfactant, and a
noni oni ¢ surfactant. 13. The inkjet recording nethod
accor di®9 1ReGhRjelrdordiebBpAratus according to any one of

claims 1 to 9, wherein the ink repellent layer has a thickness of 0.1 um to

5.0 pm.

11. The inkjet recording apparatus according to any one of
claims 1 to 10, wherein the ink repellent layer has a critical surface

tension of 5 mN/m to 40 mN/m.

12. An inkjet recording method, comprising:

flying an inkjet recording ink by applying an impulse to the inkjet
recording ink to form an image,

wherein the nozzle plate of an inkjet head used in the flying of the
inkjet recording ink haé an ink repellent layer containing a silicone resin;
and the inkjet recording ink comprises at least a pigment, water, a

fluorochemical surfactant, and a nonionic surfactant.
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the nonionic surfactant is a conpound represented by
the following Formula (I): H Formula (I) where

warowpoerent s an al kyl group, an allyl group, ®CTAP2007/054125

aral kyl group each having 1 to 20 carbon atons, "I1" is
an integer of 0O to 7, and "n" is an integer of 20 to
200. 0 14. The inkjet recording nethod according to
any one of clainms 12 to 13, wherein the nonionic

sur f ac1ant Ths iARjeta¥y@idiyE @fethod decéfYink-toaddiinh iR, wherein
ether. 15. The inkjet recording nethod according to

ﬁFé/ nBRfE shk 'cf@nt%sgatz otx{fp \f’?]gxé%bgt%{‘oﬁ c1):un é'ollowmg

uorochem ca surfa
repre ed by the follomnng Fornula (2):

E@Fﬂii‘ CF2) 1- CH2CH2Q(CH 2CH20) nH Fornul a (2)
where "m' is an integer of 0 to 10, and "n" is an
ig&e?er of 0 to 40. o 16. The inkjet recording nethod
accobroing to any one of clains 12to 14, wherein the
fluoro ] surfactant conprises a conpound
repres he fol | ow ng FormJIa(S)

OCH2- Rf HJ-OCH - C

CH2- G- CH 2- OF - H EHGieRs!20 %okl a (Eng1%'
represents a fluorine contalnlng group, and "nf, "n"
and 5 "p" are respectively an integer.

where Rirepresents an alkyl group, an allyl group, or an aralkyl

£ 1/1

group each having 1 to 20 carbon atoms, is an integer of 0 to 7, and “n”

is an integer of 20 to 200.

14. The inkjet recording method according to any one of claims
12 to 13, wherein the nonionic surfactant is polyoxyethylene (n = 40)

B-naphthyl ether.

15. The inkjet recording method according to any one of claims
12 to 13, wherein the fluorochemical surfactant comprises a compound

represented by the following Formula (2):
CF5CF»(CF5CF5),— CH,CH,O(CH,CH,0),H Formula (2)

where “m” is an integer of 0 to 10, and “n” is an integer of 0 to 40.

16. The inkjet recording method according to any one of claims 12
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17. The inkjet recording nethod according to any one
of clains 12 to 16, wherein the inkjet recording ink

woaoprioekes a resin enulsion. | o 18. The i nkj ePCT/JP2007/054125

recording method according to claim17, wherein the

resin enul sion _conprises at | east one sel ected from

Pl Y evheneen r the Alugrorkemsicsl syreapt Mopypriges: @sigempound
enmul sions, and acrylic silicone resin emulsions. 15
t8preshmtedriky die folowidg Fprmedd ): according to cl ai m 18,
wherein the pol yurethane resin enulsion is a

sel f - emul sodt2l@Fe ani oni c et her- b@@_eZdRpol yur et hane
resin errulél on.

Hy ?Hz
H{o—- CHy ?_ CHZJIOI[CHZ—CHZ—OHCHZ—% CHy- O%H
CHy /N m CHs P Formula (3)

LA/ /4

where Rf represents a fluorine containing group, and “m”, “n”, and

£ _ 1

p” are respectively an integer.

17. The inkjet recording method according to any one of claims 12

to 16, wherein the inkjet recording ink comprises a resin emulsion.

18. The inkjet recording method according to claim 17, wherein the
resin emulsion comprises at least one selected from polyurethane resin
emulsions, styrene-acrylic resin emulsions, and acrylic silicone resin

emulsions.
19. The inkjet recording method according to claim 18, wherein the

polyurethane resin emulsion is a self-emulsifiable anionic ether-based

polyurethane resin emulsion.
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