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DESCRI PTI ON | NKJET RECORDI NG APPARATUS AND | NKJET
RECORDI NG METHOD :5 Technical Field The present

wohoaesion relates to an inkjet recordi ng appacBirotdddizs

an inkjet recording nethod Background Art Wth the
enhancenent speedi ng-up performance of printers for 10
of fi ce automati on andDEISGRIFPATON i magi ng

technol ogi es, requirenents for print quality, color

tint, col DNISREUT RIE CORBING APFARISTUEANBCONE
nore severe. As a result, in order to enhance

col or_devel opj g pbiyl RYCBRBINGWUTHARK BY
reduci ng the surtface Tensron o He recordi ng i nk and
15 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
Tedthatieali Mieddh i nkj et nozzle (see Patent Literature 1).
Om ng to the proposal, the color developing ability of
an Cefth ¥@ge SoHtThdBhtiBh!614tER 16 watinkheR\teFdinktagpharatus
requi red to nmake recording i nks 20 excellent not only
ink in..nk repellency, at the initial stage of the
amiia&linr]%e ]F?é:f’g(gfngbrﬁ?ﬁé?éo excel l ent in nechani cal
durability against wping and the like in response to
GRHQQg of performance and i ncreased frequency of
use of printers: However, when a conventional ink is
used, Wittetlpe ehhanesraent bf speddikg vgppetfermahey of pfiatemsdor
with a silicone resinis far fromsatisfactory
, i ot o
o e B N L e RO S fhtrements
nvention.. The esent inaventipn, ains t rqvi de
fog BiRGh G lis ealgr it cP o SAbea g PlePits® Rl h Pecdthe
nozzl e plate which is excellent not only in ink
mozpSeYfcy at the initial stage of the lifetine
thereof but al so excellent in nmechanical durability
agai nAs aweguhyinnddéhto énlkendecaor dekglepinpaility afic

recording ink by reducing the surface tension of the recording ink and
increasing the wetting property of the recording ink t6 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, th;-:- 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 speelding 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
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10 to provide an 'inkjet recording nethod. The neans
to solve aforesaid problens are as foll ows. <1

w&zo@'ﬁﬂoi‘ﬁj et recor di ng appar at us havi ng an in!ﬁci‘)ﬂ‘ioﬁ@osnzs
-unit configured to fly an inkjet recording ink by

applying an inpulse to the inkjet recording ink to
fropansfadige, Wherein the nozzle plate surface of 15
an inkjet head in the ink flying unit has an ink

repel | frk3YBra bR 1 NiTBFafest PALARANARRion A DBen

I nkj et” recordi ng contal ns at a pignent,

a fluo m cal surfactant, and a nonionic
@&N%%OO%{%% < 2 > The inkjet recording
apparatus according to the item< 1> wherein the

noni oni ¢ surfactant is a conpound represented by the
20 followwng Formula (1): Ri) o (cH2cH2okr-HFornmul a

DidclosiBe 2R GHET/ IP2007/ 054125 where Rl represents
an al kyl group, an allyl group, or an aral kyl group

o't 70 Rieent Tnrohiics 4plsd ¥prigs's higypRelBbRIEY

S an I nteger 20 to

i nkj et recordjng apparatus according .to a ne ,of ;the.
ook fing eyt oG B DiAP e ib Sattllent ot Unt 18 ink
pol yoxyet hyl ene (n = 40) fi-naphthyl| ether. < 4>
epelienky et the doittilisgazephivhe lifesae therrgl byt alsp exrellgnt in
the items <1 >to < 3> wherein the fluorocheini cal

mechaaical duesbilidy agatntotipihs d ndehied Hemirean iykjet nozzle and
followi ng Formula (2):

IR ¢ (2 s, s
S o TR &SP AP BRI o
fluorochem cal surfactant contains a conpound . .
r epr esedted Agyinljet fesordivigrpranatus haysg an ink flying unit
cc.)n_ﬁgured to fly an inkjet recording ink by applying an impulse to the
inkjet recording ink to form an image, wherein the 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):

(R1)|

O (GHy CHp0)—H Formula (1)



001-42- R | O CHCHH2--CH2-0 CH2 9-CH2-0 H C
Ft 4Jfl of i 3Fornmul a (3) where | Lf represents a

wohb#absRe containing group, and "nt', "n", andp@fSpr007/054125
respectively an integer. < 6 > The inkjet

rﬁé?oﬁrsﬂi ng apparatus_according to any one of the 20

Iy ieprepentsmnn-allop grenp, amellyhgriup, areoatilkyl grkup
contains a resin. emulsion. < 7> The irdcj et
aagbdrajiing lap( ednbenaioars]i”ifgistam inbezertof® t6 Band “n” is an
wherein the resin emul sion contains at | east one

iffdRetEdoftharpgeol yur et hane resin emul si ons,
styrene-acrylic resin enul sions, and acrylic silicone

resin:eé'ryl ONS. ;- < 8 > The inkjet_ recording

appar atus ch‘@% PR recriine FPBﬂaiu?ﬁ&W@PSitﬂ anyeone of the
.pol yuret hane resin enul sion is a self-enulsifiable

= l%ﬂl%ﬁi > &0 red > badeteipdibpuranipaics wréaitane mipslyoryethylene (n
< 9 > The inkjet recordi ng apparatus according to any

=o#® haphehyltether.< 1 > to < 8 >, wherein the ink
repellent |ayer has a surface 10 roughness (Fta) of

0.2 pmpt I'BSSinkjet dﬁ% hBKIES i8S L S
appar at us accordrng to an %%%gg‘fthp l#é:&itni({elﬁné%é afy%qeo(’féhe
. 9> in e _ink repellent |ayer has a thickness of
1‘%.“13 %/%e% P05 %Qg Frherqip ﬁlerhléoﬁ’%&ﬁ@cwﬁﬂe%ly‘rfaﬁa@t &PPEAIRE @s
according to any one of 15 the items < 1 > to < 10>,
comBPEnd repeesemked bpdhe dotlowinyeForasila (2Xi ti cal surface
tension of 5 M\I/mto 40 nV m 12 > An inkj et
recordi ng nethod which includes flying an inkjet
€ERQIT(OF UMy~ THRLCHMDEHL TIIGE HO { he Tl

10 recordi ng :Grﬁ?){ao for%n an inagg, %?ré}?n thanozzﬁ%:a @
plate of an inkjet head used in the 20 flying of the

hnki et .r.ecor.dj ng i h an jnk repellent |ayer
“}glc%? a%ilﬁanfltﬁg?’ff?gﬁéo? ; %n%f%th@t?%‘fé]%fto&b%rdi ng
ink contains at |east a pignent, water, a

fluorochem cal surfactant, and a noni onic surfactant.
13 > The inkjet recording nethod according to the item

< 125% SV\ilﬂer'lEHenirﬂoFFt 1ROBIAIA G CapPHrh @G Arbrdiglid SFP SR hf
represented by the 8 BUSAP ot he
items < 1 > to < 3 >, wherein the fluorochemical surfactant contains a

15  compound represented by the following Formula (3):

OCH R OCH,—Rf

o s
H O—CHz—?—CH%—O{CH;Z—CHZ—OHCHZ—?—CHZ—O}H
CHs i m CHs P Formula (3)

e 4__ v "_n

where Rf represents a fluorine containing group, and “m”, “n”, and P
are respectively an integer.
<6> The inkjét recording apparatus according to any one of the
20  items <1 >to <5 >, wherein the inkjet recording ink contains a resin

emulsion.



WO 2007/ 100121 followng Formula (1): (t1 ) 7/054 125
gj% CH20) n HFornmula (1) where Rl represents an
oup, an allyl group, or an aral kyl g 1195
0
w zgw/nogg{lto 20 carbon atoms, "I" is an int ege?egﬁpgﬁtﬂgﬂna
7, and "n" is an integer of 20 to 200. < 14>

The inkyet TRE ardbekcBRIiRS dpaaris hf@rimenytheritmk 6 >,
the itens < 12%1%0 213>, gwﬁgrei n the non%aoni C

syurfactant i y = A4
i R kest? ARUYBRESH N A pt el AR Bbirethane
according to any one Qf the 10 jfens <.1.2.> to < 14>
TR RHIORS, FhTBReARBIHC ISP ElsiqnF End gRiyAic fLligpne Tesin
conpound represented by the follow ng Fornula (2):
éhilsiosCF2CF2) , -il - CH, CF1, O(CH2CH, C) ) "HFormul a (2)
where "in" is an integer of 0 to 10, and "n".is an

5 integesgef Phé enidbt recording apparatus addtdinmpicethe item <7 >,
recordi ng net hod "accor di ng tpo any one of the itens <12

>10.<.44 > [ . ' 1 .
ket 8 ol B B e bR RS AR R R bR nic
FormJIaCfS): - Rf CH2 O- --?-0H20 CH OF12-0 CH3n
ether-based polyurethane resin emulsion.

< 9> The inkjet recording apparatus according to any one of the
items < 1 > to < 8 >, wherein the ink repellent layer has a surface
10 roughness (Ra) of 0.2 pm 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
0..1 pm to 5.0 pm.
< 11> The inkjet recording apparatus according to any one of
15  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
20 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 ﬂuorochemicai 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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OCH CH2 3H2-0- Ctir 0O-H OH3PFormul a (3)

WO 2007/100121 PCT/JP2007/054125
following Formula (1):
(Ry)
O (CHzCH0)—H Formula (1)

where Ry fepresents an alkyl group, an allyl group, or an aralkyl group

"_n

is an integer of 0 to 7, and “n” is an

Ill”

each having 1 to 20 carbon atoms,
integer of 20 to 200.

< 14> The inkjet recording method according to any one of the
items < 12 > to <13>, wherein the nonionic surfactant is polyoxyethylene
(n = 40) p-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(CF,CF;)y— 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 OCH,~Rf

(I:H2 ' ?Hz
H{o—on- G~ CHZ}O{CHZ—CHZ—OHCHZ—?—CHQ— O%H
CH; /0 m CHs, P Formula (3)

”n_r

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

o
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respectively an integer. < 17 > The inkj et
recordi ng nethod according to any one of the itens <
wolﬁmfllJo? <16 >, wherein the inkjet recording 'PQ,J'i‘{JP2007/034123
contains a resin enul sion. < 18 > The inlcjet
record| ng method according to the item< 17 > wherein
tepeftrd] a_ﬁrﬂﬂ bpn contains at | east one sel ect ed from
ol yur ethane reS| n enul sions, styrene- acryl ic resin

em.ll Si Q#e Iafge apGH fe‘éo g‘iﬂ&ﬁoﬁ%&& dne of the

< 19 > jet ‘recor met hod accor |ng o the

A5l D SRRt

pol yur et hane resin enul sion. The inkjet recording

iam.us according to the present invention is
equi pped with at least an ink flying unit; in the ink
flyi ng<ugbt , Thé@ ek Wrﬁcﬁrdlh?hﬁeiﬁbdfaacm'diﬁg a0 thaiterat< 17 >,
head has an ink repellent [ayer 15 contalining a

\%I{hle}' ] asfle E'@S%Ill Qmﬂﬁgnt&%téﬁgh?%aﬁp&% sH18Ged !lebrﬁ PRlyAirBthane

nment, wat er [ uor ochem cal
sur f act and a noni.oni c, surfact ant

BSHH PP AD TERe PSR I%Pom@cathﬁ sdh‘ffgpe resin

reliable inkjet recording apparatus using a nozzle
ghalsionhi ch is excellent not only in ink repellency at
the initial stage of the lifetinme thereof but also

excel | n9 >i NTROirlgeh@rbedingdnethbdlactyrdiggito she itemi 018 >,
and the Iike. The reason is not dearly known,

’ Suld is IS G iH R RAMARE C
sur %@t%ﬁkbys.&g&%q%?ggﬁé}g asgen%S d:hee | ows for reducing
%%25 i on. of msnt to the. nozzle plate and reducing

3’ e%POItYH’é elrgﬁgqné Yayer by the pi grrent

adhered on the nozzle plate during wp g
2007/ 1Dhd lget TechrAdOD Ap PEYELRS alcnomidug tto he prresqn§ invention
concei vabl e that by stabilizing dispersion of the
¥ &fEPped 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 surfactant 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



in. the ink using a nonionic surfactant, the particle
di aneter and the range of particle size distribution
wo 907106 2p! gment can be nmade smiler, and the ?@#%07%54125
coarse particles of the pignent in the ink can be
reduced, thereby damages of the ink repellent |ayer
Inﬁftﬂﬁ@ﬁnﬁt irsrdoﬁbéi%‘gﬁaf t AP FinG! BEpéRidI8f tH¥pigment
uring W ping can be reduced. en the nonionic
. surfactant is a.conmpound hayi a strugture
in e Bk AT RE AROERI A patpnt; il Baqd diihEter and the
reduci ng damages of the ink repellent |ayer becaus
rapige of\partigle giae ditridudiamed e piEma Enghe A2 g.ger,
the range of the particle side distribution of the

arll gheBincal dieoiedunadicles of the pgererthe theninkrian be
surfactant represented by Fornula (1) is
l.Y®. ERE = 3 | by iB8iction of
5 roRBld TV HERBLER of tAD IR TGN ay B} Palisod by Bition o
When t.he .t hiorochem.cal sucf.actant,in %he ink is a
coggsRBaRdcles 1 e (K Juring wining Gambe. e g by Fornul a
(2) or Formula. (3), it is effective because of the
| ar géWhedubeiromiomicisvirfacspat isacgmpound hawipgm spacture
i nkj et recording ink contains a resin enulsion, the
repeesditeithy Bérii @) itderefebtiyelin rsduadgabindges tfthe ink
i ncreased i nk adhesion to the silicone |ayer, and thus

bbby /G kEnd e OB A bllthegmepe ond
o it e S AR aRS  RS Porhibnl EpfbbseLIR
sel ected from pol yuret hane resin enul sions,

st yr éWaeadiyl ianioris suréathst vepresantedby Worsmua|(kisne
resin enmulsions. In addition, it is further effective

pdWELydihe 14l (HUE QDN BReapiatiyd etlesh) lisisosaritieudarly effective in
.sel f-emul sifiable anionic ether-based pol yurethane

reskn | 5ion..  Brief Description of Drawings 5FIG 1
4 ycan%g%ggﬁﬁ\gggw ew exenplarily show ng an inkjet

recordi ng apparatus accqrding,to, the present

| nverWigh the Huorocherical SutaptaBhuERs Eb i e eomReyrd

exenplarily showi ng the entire structure of an_inkjet

15  haviograstgchpparcaresrded dydFognuba (erdrasenta (3), it is
i nventi on.

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

20 silicone by using the inkjet recording apparatus of the present invention.

In such a case, it is effective to use a resin emulsion containing aﬁ:
least one selected ﬁoﬁ polyurethane resin emulsions, styrene-acrylic
resin emulsions, and acrylic silicone resin emulsions.

In addition, it is further effective when the polyurethane resin

7
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10FIG 3 is a schematic enlarged view show ng one
exanpl e of an inkjet head according to the present

| iqn. FIG 4 is an enlarged view exenpl apichrMp2007/054125
stﬂgﬁm{b%ﬁt he core part of an inkjet head accorg:'rng to >

an enbodi ment of the present invention. FIG 5 is an

eRRALHSE aCdedB EmILEHHaBIEAnIONEY e fHert B e Yoy RRthané rédia
15 sane head in the inter-channel direction.

eFluf' g is a schematic cross sectional view show ng a

oz 7Pe pl ate of an inkjet head according to the
present invention. FIG 7A is a schematic view
exenplarily showi ng a nozzle plate of an inkjet heat
according to the present invention. 20FIG 7B is

Baied tDescriptivenei Drawimgs exenpl arily showi ng a nozzle
pl ate of an inkjet heat according to the present

i nVenki@n.1 is a pefdpectivl vRwh aimplasilyesh@eingmain dnkjet
view exenplarily show ng a nozzle plate of an inkjet

heat. dj | nVent il G 8A i
LSRR AR el e B PR R B Aot % S o1
VO 20074100321P2007/ 054125 pn baki et _head

conpafl@or 1s a schemppfic ‘HePX%@Hk{F%’i ghoving the
exenplarily showi ng a nozzle plate of an inkjet head
efitire sbrqetmresofian inkjet redeir@ingapparaguyg accendons 8¢ the present
schematic view exenplarily showi ng a nozzle pl ate of
ifedtiyd. et head for conpari son.
FIG. 3 is a schematic enlarged view showing one example of an
inkjet head according to the present invention.
FIG.4 is an enlarged view exemplarily showing the core part of an
i.n’.kjet 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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FIG 9 is a view show ng a state where an ink
repellent layer is formed by applying a silicone resin

woYedNgo@1 di spenser. G 10Ais a vie "? ‘ﬁ&mza

a relation between the application aperture o
of a needle and a range required to apply the S|I|cone

ahOinikgsti Red D fer ddFd@sdil.at e which is an application
target in the present invention. FIG 1.0Bis a

view gh the ner al |
used negg?émlgﬁ%&ogh%h&gelgg%w el e%‘sm&’&g’l"& ?ﬁ g ?Mﬁéle
esi |ate which is an application

i gggp%ﬁeg forscomparE§Phoni ng t he novenent of

appl i cation of the silicone resin usi ng a di spenser.

FI G ¥2Gi §Cais\d pet atabhien gchematiatvdewhaeandarilykhowing a
repellant |ayer made of the silicone resin is forned.

nopzlt @latepsRsieinkit hedd dePbdnphyishs, i nternal wal | of
the nozzle. 20 Best Mdde for Carrying Qut the

Inven n cordin arat ys_o
res eﬁ%el %\-;g%t‘lhgwrgr@%v#zl A gtape g‘quorﬁlg%}ngﬁ‘?wdjeﬁﬁll?yer 18
fand rt he contains appropriately selected other
P yP‘BP VREHFELCOBM IPHPIILBE gediePeRsen unit and. a
ontrol unit in accordance with the necessity.
The i FlfelO0Acs ardewghustingd: nflatiba hatesentthe Rypgich6ion
i ncludes at least an ink flying step, and further

ap@ntieé B t1ad PipOsy el abedns SRl £¢hRLe oL aﬁgttg %?grl% Ph sil.%corde

exanpl e, an inpulse generation ste
e 2o BROAE DRSS hithiid S SRR o, e b1 EhS bpesent
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



suitably carried out by the inkjet recordi ng apparatus
of the present invention, the ink flying step can be
| carried out by the ink flying unit, papdpdobtBossi12s
‘Vogpgﬁ@ﬁg%tioned ot her steps can be suitably carr?%d out
by 10 the aforenmentioned other units. -Ink flying step
i WAl 1 The ink flying step is a
agggga?%e&%y%ﬁﬁ%ﬁﬁkﬁﬁﬁ3ge is applied to an inkjet
recording ink to fl.y the,inkj recording ink and t
[ hor elnaiakikt selotdilie mebatthe teeorth N apliopang e ot
configured to fly an inkjet recording ink by ap ¥ing
legstiampinksBying step, andjfurthexcontiiing am@kopnatqiﬁrsefey gdbpther
an imge. The ink flying unit is not particularly
stdpy, fadeantpRx aunhesulsb @eaefatidic btegeand ij htfd atsp inlhe
i nkj et heads includes a so-called piezoelectric type
k] eaeh -the volunme in an ink flow path is
> a%ﬁgﬂgéﬁgto d?@% a?%%ﬂpae ink drop by deformng a
vi bratj-on plate whj.ch for |1 of the ink flo
path dbpigkiet spersipgapeihodtshe mresnt inypntioncan be
generating neans to Zgﬁjy the pressure to the ink in
suttablynarrieshopiaby the sekipprecaudindapparzdnp of she presented
thermal inkjet head where bubbles are generated by
imheaiticly thBenkifliknktéeah be Juieblpahivied oag bgrthe ink flying
exothermc resistive elenment (see JP-A No, 61-59911),

<450 o ke SRS g g b
j nk .fl th di di d iti , d
RS BAIE CHB SRR D 0, PP post L one, end

ink by an electrostatic power generated between the
‘bilefymgdenmnd ik flybrganndn pl ate (see JP-A No. -
06-71882) . The i npul se can be generated, for
exanpiThe ikifliing Mpew $€a Gesieimivihich Bfliinpiiise iRphlcl tean
not particularly limted, and may be appropriately

o fef Ehtald AACHIHPAE ek bl SR B3 hekith RirtFan
.These may be used al one or in conbination of two or
UR8e€8- Anpng them heat and pressure are suitably
preferabl e. Exanples of the inpulse generation unit

15  incl udbeankdbihgmnitis aanitic ditpifhyaddukiss reeording
pi ezoel ectric elenment, a vibration generating 15
iﬁ%ycﬁx_plﬁ&g@d i8paldeCtoO inlkidtofecarting ihk@btthereby form an
Specfficalls, the exanples thereof include a

- pi.6zoe -1 0 - ' '

onge o rRE Kbk IyAHE LGl T Ba iy QRIS Sxamples
change menbr ane hoiling of the Iiquid using an

the W@&W%ﬁ?%éﬁ%rsi on el ement such as an
exothermal resistive el enent, a shape nenory allo

act uafTbe inkjehdpeads includes a so-called piezoelectric type mij et head

10

20  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



20 netal lic phase change by thermal change, and an
el ectrostatic actuator using the electrostatic power.
wo 1S @spect of ejection of the recording ink pSr/i¥bo7/054125
particularly limted, is different depending on the
i mpul se, and when the inpulse is "heat", the nethod in

inMhGiReNaR IER Yagl 1&0i¢ aspsothagnicarestivedilagent (ssaGIP-A
2007/ 100121PCT/J P2007/ 05,1125 signals is inparted

F Rl B e i o
S S R o P 54 T i B o

the recording head by pressure_of the bubbles js )
ini apriosdeé gositters, ahd thepwlemeiin theriakdlave path pechargrshto jet
in which the piezoelectric elenent is bended and the

5 theOhWBY AR efeRFQEEHE Doh@@BensraipdUstdebn thetelertdodpand the
the recording ink as droplets fromthe nozzle pore of

4 he.recordi : p\g vol tage to the
mbr%tzgrépg%%rqgge I'ej?g%elﬁg %ﬁ%%%e% at a position called the
pressure roomin the ink fl ath _i he.recordi ng 10
head The ?—IPrEPiE?e‘iﬂ-“ bs generafﬁg)v%:?g fé‘aﬁpriﬁ :bg JRSRISE b
recording ink to fly is preferably set wthin the
germrgtionfusitpL The idbylte if not pautipilerlydimitede apdimage
di scharging and ejecting of the recording ink is

appSiABlyY sal6tte ibhideotdihdeaniah tbib ibtefided as0 Exsmples
e drive frequency is preferably set to 1 kHz or

nmore.. 15 and the r u i f bl AR berused
0 el intRadl el f Grbfifie Mituoh, RRAIRIAT Y Ry bejuse
limted and may, be suitably selected j.n accordance
alﬁmwrtlnéqnhb’@#é@@ IR TR a J‘Jﬁ‘ﬁn gk a’Eﬁié’reSS“re
respective units can be controll ed. Exanples thereof

areehitdely psiferabdat S such as sequencers, and conputers.
20l n the present invention, the nozzle plate surface

of anF&Mpﬁ&s beath ilphle demkradivh Ritidudés latinkdevice,

repel 'ent "l ayer containing a silicone resin.
The sili.cong resin is ' Ng < [+ Nole)
a ReTERFng e ohiepfkEY Qe hplaot pERoRAN
commercially available in vayious 12 .gonfiquration
15 devieh, ar ubimagonicascHliatos agde ﬁgﬁgneégegﬁaaﬁggcﬁpaﬁa es
wi th various physical properties such as heat

th&sosirlade arsikeosbdgipaapatdrysucinas afpoearedectpicaiement, a
and cohesi veness, besides ink repellency which is

t];n%%?%f d%&gxﬁ't& FREPLE388E phA¥e BhARBe bPirhé@®REné e;sﬂmg of the

I cone

liquid using an electric thermal conversion element such as an
exothermal resistive element, a shape memory alloy actuator using a
20 metallic phase change by thermal change, and an electrostatic actuator
using the electrostatic power.
The aspect of ej'ection 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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). resins which are curable at room tenperature,
beat - curabl e silicone ultraviolet ray-curable

nd the like, and the silicone rosin
wo éeq%ect 2] ﬁﬁ‘hg?(ﬁmgauza

in accordance with the production
use application. Exanples of a nethod of fonning the

é1'§h’aa!§ﬁ.e1nh]f%k‘teﬂ%é?ﬁ éQhE E@g& tti\SAig f%%&’gﬁ??%’d% ha

nozzl e surface inclu
n mat er i vac ev or at t
Hicor R AT e PR Rt Bbbes & hE b1 the heat
surface: met hod in which a S|I|cone 0|I is

PRoKEn 3R therecpadingsindisietfpd aavdnonted sitbpdiduiddrop from
| ayer on a nozzle surface, a nethod in which an ink

a epetlegnirelodybe recorflngrbdall byhireasweasl thg hasHlesisuehided.
as spin-coating, dipping, spray coating, and a nethod

WhelOfHE Rélp @Re il kﬁ)fe?s@ﬁl'é'e Rhe Lnﬂ-% or nevﬁk.l%ﬁttﬁlg r%?ﬁ;eg&gnc

VWhen the ink repellent Iayer 'S

coa after maskin
AbEut 8 BPnded abi TR PLuBS ip Kb s Hre iR s e tcRildo jot and
photo resist, a vvater sol uble resin or the |ike and
thy rapordine inl as|deaplerp fromy dhe nomeleptnae ofithe irstording
peel ed off and renoved fromthe back surface of the
ez by apphtiag vohtzizelty the piskodl@eicl deeh8ydhered at a
containing a silicone resi n can he formed on only the

Iﬂﬁlﬁbﬁ chl188 €hé PrbfGhe B 8wfp9a%h 2

using a strongly aI k |ne pee ng "agen atteénelltlo

I, because the peeling agent danages the ink
Hrezar()fell%lqén{u yer. The thickness of the ink repel I ent

| ayer mnt ai ni ng silicone resin is preferably O.

gra t 21z¢ /f MeFm@%th@r%qcer@egynb to fbmsprefenbémet
When the thickness of the ink repellent |layer is |ess
withim thd ramge of @ pLesi4) phcforteaample,indrele s FiBscidging
the ink repell ency may degrade when the inkjet head is

a!iﬁ?éﬁef:ﬁh 3fkRE S}e&ﬁ'ﬂi@%jugi 1§ s&‘p }ﬁﬁq:h!ema gg oF%

IS nore han 5 he pr nay I'NCT éase

xﬁﬁ’l ckeneégle THE &b ‘%#e‘la‘ig‘grxf%’a‘ er t?gfﬁﬁiégest(s@aﬂiﬁz an@ore

agwgr repel | ent |ayer is preferably 0.2 gmor |ess.
hwwhatl%rsrwéew&l@@@@smm mére.he ink repel | ent

ic layer to 0.2 gmor |ess, unwi ped portions in the

i nk r @hel doattolliagemit mﬂnblepaﬁﬁhiﬂﬁﬂy limited arfd faay K& and
7A to 7C are respectively a cross sectional view of

shitablP; 5@1@61:0@' iRl z?ccgfdﬁ{be' Wih hel(}ﬁ gsé s tl(ﬂgg esent

invention. In the present e a nozz ate
as_a plate 15 bas ofth thedls

o B S e IS e Sk bt
repellent layer 31 is forned on the surface of the
ingdude dngiramends suth @ssennaveeusoanthcempuders.he i nk
repellent layer 31 is preferably set to 0.2 gmor

| ess. 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
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When feeding an ink 3, as shown in FIG 7C, a neniscus
(fluid 20 level) Pis forned at the boundary between

wobbe/omki repel l ent | ayer 31 made of the sili cPORIF06i/054125

coating layer and the nozzle plate 32. The i nk
repel lent layer 31 formed on the plate surface where

configarmitmysidr as nksdiesiis nge ¢lasmzheds aid ishpramdgdwith
head is provided is formed such that the cross

vatRekipaicaa Re ?@ftlééﬂaldhn&s hepeldesthnkayRiledding pRbpaey,

surf ace, near he opening, which is perpendicular to

cente f t
anl b eroneh RadoieRheRLbg ﬁe?gféis%aﬁﬂaﬂrré%b?ﬁéﬁﬁ@? s
. base surface The shape, of Hw i nk re eII er
impegiantiE Whsamengnt Fynsiowr a lfw%n%m §1R iufla@ cone
Further, the curvature radius of a curve near the
regipe w&highdretdwabtd(at el temiperature, beatscuradde sdicone
the plane surface including the center |ine of the

reéiB@ nhﬁgah%lé%rﬁfyeélﬁ@b‘le 38t eind HiadlikBeah A itBK RAS®Nnefresin
he i nk repellent Iayer The curve fornmed fromthe

e of t of [e t
caflfroieieiEHE SratSuliith Hsd-plloybd fuctholrR bee
i ncludi ng the center I|ne of the opening to the
apnbrsgﬂaer hood of the opening is a substantially
circular arc curve, and the curvature radius of the
ci r cllxamples of & meelﬁmir afbfoymgngahenink rapeliénmt tayeckness
of the ink repellent |ayer. Further, an angle forned

cogg%lﬂﬁ?%‘tﬁ@ §il{cBReS8EIPdn h'rﬂfzzléaéi&‘fﬁéb ﬁichl@e hhAesHddsinde

t he openlng of the I nk repel ent | ayer in the

n of t ur f
wiggh ey uhp e rboi R b 85 OSfaE%? $4 fnereby
|ncI udl ng the outside edge i S preferabl¥ ess tha]n 90
omgmaeﬂ& enellomdinyer on appezifosyriacy | sapetbod i whyehsy
'such that the cross 20 section which is represented by
silécopleasibisplafsace ppBrperigid td therebytformcanirde répellendflager
dashed-dotted line as shown in FIGS. 7Ato 7Cis
onf PLFBHe sﬁrPac%uﬁ ﬂdeai.lnl %hﬁ:hcaﬁ GhR refai&itRyePid fRmed by
center 't ne e Ink repellent layer 31 formed on the
i nk. drsc ‘ﬂ rfacern@ 0zzl e ate3.|sfarrred
a%‘lﬁ'&WﬁW&F P é“E SSSPEREPAYREA éﬁg’o P LoghE AG 2

which is
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
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.

13
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WO 2007/ 100121PCT/ JP2007/ 054125 represented by a pl ane
surface perpendicular to the center line of the

W‘%ﬁﬂi‘ Gy 1S Or adual |y increased as nore the ip@lf/méommsﬂzs

repellent layer 31 is away fromthe nozzle plate
More specifically, the opening of the ink repellent

layer 18d thfckritds YFONO ihR rgb@eﬂﬂayéf’%mjﬁﬂ@‘a , ﬂﬁ:bn]é Bsin

curve fornmed fromthe outside edgé of the opening o

.t he nozzl | at to the, nei ghbo h th ni.ng
if BRoiGPAE Y. B Fo mrh By ot RGoF Recle et L i % 33 e
“r'. The curvature radius 'r' is preferably greater
When the éhickpers estheyinlymnallond layen isdesnkhdmpdl p@nthe

| ayer 31 other than the nei ghborhood of the opening of
ré€istaecei tokwipipg ohayn e feader a13d the ink repéltemcyhnak degeade
"cl'" is as thick as the portions other than the round

s 19 idihet ResNidNEsa fdre1ddikpéSREDS BRte, | had the
Preferably, the thickness 'el be the maxi num

may

hickness_of e i repel | ent, | ayer. shown in,the
b RE B0 bR g et Se iRl e cus SheSiBf e o tase
| ayer 31 which is_ articulated to the opening of the
the 3ok gepeliant lgyer is excespvely Ghgkenathvi ng no
substantially peaked edge (with a snooth curve having
no poMheetirfametionghnens (Roudf thavinkgepelkatilgyertis praferably
it is possible to prevent troubles that a wiper is

0CRHENbr RRsSUBY éé%iﬁ?%e%%ﬂc@%u?ﬁn@&?kaqﬁfthkriﬁkir@ﬁellent
repel lent layér 31 fromthe nozzle plate 32. 20As

1Y P P A%, fEriRE Forbinn® B PAS HEE KBTI e can be

opening of the ink repellent layer 31 in the cross
rgdu¢adon of a plane surface including the center Iine

of the opening of the nozzle plate 32 and the surface

of th&1G6zBlandTAtte TX2arcedspeictigelyhe conssseddonalpeeof of the
t-he opening of the nozzle plate 32 which is

il Plhe SCah Snikjae h‘éHHgds‘éa iR49e ﬁ&séﬁ@i&%ﬁﬁoﬁg IS

preferably | ess than 90 degrees. y setting the
angl e; 0, bet ween .t he tangential 1jn f sLhe _outsi de

A A S b e R e ST
the surface of the nozzle plate 32 | ess than 90 .
basg pE ke indgets hoash 15 Rrenaced mith eleptrolormed tprkeld apd way jpk
P can be stably fornmed at the boundary between the ink
repgldddtdayer 8y és fd2nad dnithe snofck of phatoez2, platel32.heThe
possibility that the nmeniscus Pis forned in the other

sBPfkh QP8 glkRdk T 1B 8akK! r)épépgﬂf:ﬁﬂrer%ﬁ ishfrefaaly saek’)c:tlbl({;ﬁ/ um

possi bl e"to achi eve excellent I'nk injection st

en 10 for.mng an image wth the use of an inmage
OF 6¥¥¥% ng apparatus using an inkjet head including the
nozzl e plate 32 because the neniscus-forned surface .
can b¥kamigedingprdnk F@s sheavnsin FEGnéCs agpamisgup fluid
used in the present enbodi nent, a
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
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liquid silicone resin which can be hardened at room
tenperature is 15 preferable, and a liquid silicone

woReFido@¢gconpanying a hydrol ysis reaction i s pefgp2007/054125
preferable. 3R2411 manufactured by Toray DOW CORN NG

"FORAY SILICONE CO., LTD. was used in the Exanpl es,
suMia @) neht khdep&eingl, RetitR s gessdddiedar 18Rhe cAnsdioNge bhthe

eval uation results on the shape fornmed from 20 the

N R

S0 GeHIGe BRUDPRHRG1 n the. k. repell ont | ayer a1 at
the i nkjet head according to the enbodi mrent. WO
2007/Me0dlepeTafithe inkRepelPeOBFed 5%a2 3hEdge nsdmizepreferably
Poi nted edge existed 1 Ink deposit Edge peel-off Ink

a bihvedid@fadet alfdddth¥r, the curvature radius of a curve near the

opening of the ink repellent layer in the cross section of the plane surface

including the center line of the opening is preferably greater than the
thickness of the ink repellent layer.

The curve formed from 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 to the neighborhood of the opening is a
substantially circular arc curve, and the curvature radius of the circular
a1;c is preferably greater than the thickness of the ink repellent layer.

Further, an angle formed between the tangential line passing at
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
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;:le 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
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Partly occurred Cccurred Stable No pointed edge
existed (fornmed in a round shape) 090 Not occurred Not

W()S{bgﬁforg Stable 0O > OONot occurred Not occppig8ehob0bss125

table rdk Not occurred Not occurred
represented by a plane surface perpendicular to the center line of the
opening, is gradually increased as more the ink repellent layer 81 is away
from the nozzle plate 32.

More specifically, the opening of the ink repellent layer 31 is, as
shown in FIG. 7A, formed such that the curve formed from the outside
edge of the opening of the nozzle plate 32 to the neighborhood of the
opening is formed in a round shape having a curvature radius r’. The
curvature radius ‘v’ is preferably greater than the thickness ‘d’ of portions
of the ink repellent layer 31 other than the neighborhood of the opening of
the ink repellent layer 31.

The thickness ‘d’ is as thick as the portions other than the round
part of the opening of the ink repellent layer 31. Preferably, the
thickness ‘d’ may be the maximum thickness of the ink repellent layer.

As shown in the figure, by forming the opening of the ink repellent
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.

As shown in FIG. 7B, an angel 6 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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wo hapabhent

r < dl Not occurred Partly occurred Not stable

The results shown in Table A denonstrated that an ink
| ayer 31 containing a substantial |l yjcps@sethss12s
edge at the edge portion (in the nei ghborhood of the
out si de edge of the opening) caused ink deposits
astioulnded be thozatsde adde bfithe dgeninasis prefeedblyf fess bhah &0
course of wi ping. Any of ink repellent |ayers
dédre2ach having a round shape at the edge thereof
caused no ink deposit, however, by way of conparison,

' | | | havi _ ; -
ehown b riceries T 2o RlER poR o ahe TpPedPgL R of bl futside
e oo e o ot

injection of ink droplets. Further, as shown
nozlElfEate382 lesstthanh@) degreet, anshoknniepSlG.eHT, 4 meariscus
having r < d or 9> 90, there was a case where a

(%7 RGUD Ig] EAdind s%ébl'ylef}sfﬁakdﬁlt%% B #Rsy Mo tivBEn RRY DERT Y

between the ink repellent layer 31 and the nozzle
| at e ,32 whep feedi ng t he §nk d _t;here was .a, cas

Gl onih ol and Bl B SRRt el B the

toward the center part of the opening of the ink
megis¢useRds forypeed o the pthermartions can iheraatbheedycgds As

sectional area perpendicular to the center line of the
tlpesdulg it 3s pbesiBIR wnmdHiesd pxodimtiirkdhjegtivhestabRity Folien

this reason, there nay be cases
forming an image with the use of an image forming apparatus using an
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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where there are variations in ink injection stability
of an ink when an inmage is recorded using an inkjet

Wdﬁ)ﬁf?ﬂ@hﬂg apparatus using an inkjet head, whipghyp2007/054125

I nc es the nozzle plate 32. The nethod of producing
a nozzle of the in et head according to the present

ﬁﬂﬂ%i ment set forth above will be descri bed
erei nafter FIG 9 is a view showing

g—a———
Con?& reus%taieon formng anpiy '&%p[)ﬁpe | Eeiat pLAYEr 31 gpjection
Ving = sil I '

app cone resin using a dispenser—34 stability

G ' ; t he embodi rre?ﬂr.ﬂydw' t hepécalee®] €Ct | NgStablde
%f&g&%diéggglgﬁgl bet r of of rmHCCHFFg%! el32 4 fn ISJW

0 a a si | |cBRA0% §| Netioswryed Nohogeired | ~ oo
%%Z%‘F“Eillgdﬁeo f of n® 2 987 || i Nejreecyreed] 1%;?1%@? t ubéstgt;&l@
e 4 Nk, disghat gezduriaﬁ@omurtelde peeuysiar e 305tkle
%&/yn I N E’f%s 6 arcld ANtt%C(:?ug“r]edb) noRartly t he ?'1\2&%&‘6%

whi | e ej ectiinf~the|siTicone fionpeheredipl

needl e -:35 such that the nozzle plate 32 and the tip of
the needle 35 were arranged to keep a Is predeterm ned
di st ance. For the silicone resin used in the
enbodTiemesults ishowmein Eehla Avlemionstuated that %H@a regellent
roomtenperature SR2411 (manufactured. by Tony DOW
15N NG oS bibkiiata0y, pdakad; edgesaivthe gdgelgiprtion (in

I'nPa-s) was used. However, a slightly anmount of

if}5 RRLNGrRb A I (8L bLESAE oHES 0P AREbYERIrI chliodBazdeposits

bac ace o e plate. T
silicone resjn fil i ch was sel,ectivaly. f I
TR dg noglon 2piRIAEE S ReqiE Sohin Do RatEr witing
roughness (Ra) of 0.18 um The application

aper t vy of inkiepellpnbiayere 3eaghdh 2EB8HTMRG $haRsat the

enbodi nent is ensured with a range by the range

er(%‘éltihéfébftcﬁué&l) hy ihRelepBsit Showewne byasayof cnparisnz aneink
plTate 32 which is an application target as shown in

EEipAP iy DS FA0h SHERLI A hsbA A Gpec e

app over t'he entire surface of
the application target by noyin he, di spgns
S RS e bR AR R 05
the configuration allows for only one nmoving direction
efenapinkily shownt inoFIG.3B cesulsed in haskallg 187ec Bt R
the direction and noving the dispenser in the opposite
@idpt&ki on as shown in FIG 10B.

Further, as shown in FIG. 8C, with the use of an ink repellent
layer having r < d or 8 > 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 wherel
a meniscus @ 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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Here, the tip of a generally used needle 35 is, as
shown in FIG 10B, significantly narrower than the

wo Yhdhboikpr application to the nozzle 10 pl at ep@Rymbé 84125

is the application target, and thus in order to
conplete the application of a silicone resin to the
wheft theresatfel neatidns he il phjectibh epabidity ef antibdrwehers aa
need to nove a di spenser by changing the direction of
. N 5 . 4N
im R PG OE D o R e o L R TR
his 15 reason, it is

t he .opposi.te dijectian. .For
_he%i&f“f}?‘u Il?cqlge%ﬁ%??oglz iﬁllag%ﬁ “resin to the entire

surface of an application target with a uniform

t hi ckhessethod of produeisvaia mgzzle of ke apkisdihpadiaccprrling to

ensuring the wwdth of the application aperture at the
thd pPegint hebdieeding s3b finthtdivveiwilhbe destrilesd] hereinafter.

application of a silicon resin to the nozzle plate 32

o PLGP9 S8 VA U3 Ol PAGRIn (driifind! dd BAF Fo TR

applied over the entire surface of the application

targef can bhe appl.ied with a.unifarmthi ess, jand
Lt S Ls by FRElRe A Sliee e BitR colBHY Shacar e the

achi eved. FIG 11 is a view show ng the novenent
emdfodamehi.cati on of the silicone resin using the

di spenser 34 according to the present enbodi nent. The

basi ©rciMesinkusbbiRRg issds bfth ndékd] @lddieofon@edhmmle 32,F G
9, however, the si%i cone is applied while jetting a

GGl sh TP AEEAL AU BAOE Ap R 4.2 A Bl
as laopng as it i.§ a. gas ich . hardly.ipnitiate

forgh RS TR RS ERY BT PR discBaren simtace ofthe
exanpl e, the gas may be air. By. applying_the

nogleimatee3hs kBovet in RHGEhe agds7A6o 7Ed meaingthe dispenser
-hol e, a silicone resin filmcan be formed on only the

34NPBAL @jcttidcatR Alicbhe fiveg zhe tiil 6t £ ndddaEpick dhat fie
nozzl e hole. When a simlar silicone resin to that

ool G5 e 3B rpRaRDSS W, e iy

Icone restn up to a
predeterm ned depth and thereafter the gas 36 is
Predetesmined HABCHoz 2| e an ink repellent |ayer nmade

of the silicone resin can be formed in the desired
dept Fopthe kdidomearesm uaed in the ehbodimebé, sitiopnexespl e,
to the depth of around several mcron neters, as shown

whith feh& belRar N8l ot r@n temperatlir¥ SHRAN1 GKahefetiuesd by

ayer 3la (an ink repellent |ayer forned at the

i nt f [ e z 2)
Toggy HW GGG TGP BREICRIE GG THEES KB I

out si de edge of the openij n% of the nqzz] e pl atf$ 32..as
mRais) veps used. | Alowetrs pehehtly amoynt of drimpipgof thg silicone

di scharge surface set forth above. The thus prepared
wasébdezpel i€ the hayele e ahd the hokziaee pf éhe maslevplpta

wi th an EPDM rubber (rubber hardness: 50 degrees). As

Tﬁpe{“ﬁhfc%él L‘%s&nf(fggrb wﬂigfé ﬁf{éﬂ%éi@étﬂzeiy %nlﬁéd oh thhewh9awldea

ate cou . ex I nk repell ency agai nst

1,000 t]| W pi treatnent ., The gogz er wth
thfq]u‘élelsﬁ Qk E?;lé’fnl %F@gl %}93?‘393’10%99‘?&8 (Rﬂgptﬁl}% “i mer sed
a 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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the ink which was heated at 70C for 14 days. As the
result, the ink repellent |layer 31 could keep the
d ink repellency fromthe initial stage Mot bh812s
wquilbﬁjé}ﬁﬂgnzg thereof. For material of the ink repg?I ent >
| ayer, various materials can be used as long as the

° nfﬁéb‘égﬁﬂbﬁﬁfen%%% %ﬁ%@“ﬂ?ﬁf&aﬁhﬁf’%ﬁ@@? et 88
BoVPCBNR ol W 1R sompaNraHaR o hepLicoRs gein g be

liquid silicone resins or elastoners each of which can
comphetelieapplied oventhd entiearperface oéthe appkcaties target by

that an ink repellent filmis forned by applying the
nhdviti dhsidisaarer BeYntedh thkappdivatioavdiredidilr f ace of a
substrate and | eaving the substrate with the silicone

vat of 1 80aL £0tadTEh e Hhh ARRLALUIbAUOE oAl 62 Boving

t hereof I'n the atnospher room tenperature to

t her.eby pol yneri ze .and rden the subst e.surface. .
TP AP BB ot Aol SRy pa st of Sherine S SHection
material may be a liquid silicone or an el astonmer_ each
apfd mhviglg hendispeserdande appositerdirentinar as shewnand'lén 10B.

ink repellent filmmy be forned by applying the

l'i qui Hewe, 4 ofh ®RneshyRised\Redte 85114, aRashRwiin FIG.
substrate and heating the substrate surface to harden

- co N I
T08F SRITALEANST RV PSP TatL 80 MR Eon SR80 Pk
ch, of ich,can he cured by ultraviolet ray, and,an
e BB e S g O B e P S e 6 GADIETS the
liquid silicone resin or elastomer over a surface of a

appbsation of arsili¢aneantisin ko bhe potize burfase of she Anplhcation
ultraviolet ray to harden the substrate surface. WO
t2RH T/ 14 24 RGbedR3GR6VH adlidfenser 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 target with a uniform thickness.

According to the embodiment, by ensuring 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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The viscosityhe silicone water repellent material is
preferably 1,000 cp (centipoises) or |ess. The

wo Sdorhib@aad surface tension of the ink repell engct gs6d7/058125
preferably mNini to 40 nNWm and nore preferably 5 Nim

to 30 niNfin. When the critical surface tension is

B RIitRaR, 3ThEWash cderi@iA & ﬁﬁﬁﬁsﬂo\’tﬁbﬁ)&eﬁﬁwy?@ n FIG.

Wththelnklnlongtermuse en printe

R EPFALBE the sl el TB b s partie Fip B hodle

Eﬁhif’ i cl es.. Wen the critical_surface tensigon is nore

ok Pneging) of 2 pagzlaplatecdd| aFer thasaspGevaripes bynastof gas
with the ink in the 10 initial stage of the use, and
chhie tdeel ®3 baty axgitdi megdd whicd hhbhdlyiinkiintey dhemical

defl ected, and it may cause abnormality in ink

5 rBA¢thditd ®Sth a sﬂlcone t6%eUd) F}Jli/ed ' ylr tﬂ%ﬁﬁ]{)l@nfzhé’rg%§ WA} Be air.

shown in Tab e B was respective appl

surfgge of um nums nd th ubstyate
sur 1 25Cafy e e T SYRIG SR sy 6 BipkR eb8 boale
respective nozzle plates with an ink repel | ent | ayer
holeyragdicone resin, filrnsan e formedson palyethe rorzloauthce péthe

respective ink repellent |ayers was neasured. Table B

noakkoplahe 32 exiceptiashearenle helkeul ts. ' Here, the
criti c& surface tensi on can be determ ned by the

Zi Sy &?éé ’to%hhkgtﬂtg WhevE 1? ﬁ%&&‘%ﬁd

tenS| on IS novvn IS roppe on the |n repel

10 appbbopaul iFund B o SRE FrbuFaY @em%ﬁqﬁ?%?%ﬁ% 0@

axis and the "cos 0" ;ﬁ_&l otted along 'y' axis, and
pregefermised gieghh andrideseaiter thipans Blds m%tihecb &oobthe meazle

(Zisman Plot). The surface tension when the straight

32, aneinksrepeleht bned mhdy of thé€ sﬂldahe gaBinb& L Bé €odrméd th 8ke
the critical surface tension

degﬁ%&/ d#?x@ﬂt%%%/ ﬂFe?rBQﬂv%if‘afémyﬁozéfé’ ffo%Qsﬁlﬂi@%%% dépth

etermne the critical ce tens
det er i ned usi ng Forwkes .net hod ndt
of gEowh T s skal iRt Todter e TR 3“118@% i)iém#eaar ed
nozz| e plate with an ink repel l ent |ayer

usi n
15 m&a fbmwekmepmentela@fanalm(mnka@peuenhww ofmped at

produci ng an inkjet head set forth above. The
thé ¢hterwah & aty2bf thkopeniag dftheafozZlcoglags B ciox deFbPmbl ip

be expl ai ned bel ow) was used in the inkjet
to a predetermined depth from the outside edge of the opening of the
nozzle plafe 32 as well as the inj{ repellent layer 31 having the ink
discharge surface set forth above.
20 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 repellent layer 31 of the nozzle plate could keep excellent

ink repe]léncy against 1,000 times wiping treatment. The nozzle

member with the ink repellent layer 31 formed therein was immersed in
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head to eject the ink. The process of ink flying was
recorded using a video set, and the video recording

wohod /i yas observed. It was verified o that g/ pis7/054125
nor ma ﬂy was in particles and the discharge stafa 1ty
was excellent with the use of any of the prepared

BRSBTS SR I,
BRI A AT T8 E A W o

3-net hyl-1, 3- but andi ol , 0% by rrass of gl yceri ne,
m;tmlmggeraﬁ'sha)hf@menhm@hexanedu ol, 2.5 %by mass
of FS-300 (manufactured by DuPont Co. ) as a

f1 uor GehendteaalDfthachRAtpellerdt HyBY ViR 1sOhabROElcak\be
(manufactured by AVECI A Ltd.) as an antiseptic and

Golaee iﬁ'stt%g?ﬂ%t% BESRCHeT SR 0% EpRRley Pl
R O 5 e ol B SR,

menbrane filter haV| ng an average hol e di ameter of O 8
repellentemabgriplsepari ng a cyan ink. Table B
Next, an enbodi ment of the inkjet recording nmethod of

the DEE’Q? ¢hé silivoeatbapedusaieg repellehimateé A6, the@ are liquid
apparatus will be descrl bed hereinafter with reference

E?c&h%%egﬁfé‘%x”&iﬁs ‘%a%h SESORIA! A% @sgﬂgfuer asf‘fb%' :

'S equi an appar at us 01
f eeder tray 102 a to the a atus bod for
P RERFHEaplr 5 P15 ﬁ@ﬁ%ghwn s gl oS0 b
appar at us bodé 101 for receiving papers on which
appiges the diquad siliesare(fesimer plasterndr aver alsurace of a
mounting part 104. An operation part 105 havi ng

s@pstratd and Hexrdngitiel SilisEailte With $he silidoghe dy fterireell Ot
surface of the ink cartr| dge nounting part 104. The

bV B0 TRUN B ORRE ook (8% BBk §OYSIm 115

e opene andror ¢l ose
andlor cartridges n the aratus body
%fer%eﬁg ﬁs&helr YrRQhEgm: ‘g}la%‘i‘%}hﬂ?‘? 8 gostiate guface.
supported slidably in the scan direction by a guide
rod 13hetabaveinoted syidode hmsat evatenirepeldentonatenghmasrit a
| eft side plates which are omtted in the figures and

ligusd 8ilicbad o2ith &MAYRINEY e 2cHTBf Whid2En'Be Wardenéd b eysth
in the arrowed directions in FI0.3 for scanning within

téﬁ 8?%?‘?’%3‘51&@ pgg%r%ﬁéj e%pr ecorg# % gﬁtgvgg[[)plymgthe

d (A d bl
gy d ?ﬂl&gpa.ow St earQY§r 3?%1(1' tmt : 3 3 Bepfies the

d| scharge ports arranged in 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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intersecting direction with the main scanning
direction and they are placed with their ink discharge

wodbd7a6§iPn downwar d. | nkj et recordi ng heaH©007/054125

constituting the recording heads 134 are provided with
an energy generation unit for discharging recording

i nk sTiehvisgositpbfdleckBzbhb Gvatet ¥apSllerd il t&8§a PR preferably
pi ezoel ectric elenment, a thermal actuator using an

1,808 Chr (R4 AAehH 5TBbs)GEL Si on el ement such as an

exothermc resistor to cause filmboiling and,
accorgi ngl.y.,, phase change of a |i.quid, a shape-nenmgry
al | oyidléec?‘ﬂé%]rs‘b‘z?ﬂ’gp % Of)mf‘sgﬂﬁ H%Rf‘djééltaaﬁelt is pmgferably
t enper at ure_changes, and an el ectrostatic actuator
5 glNirg te MO NGBY, amidcmpboe peefeThlelydamNagdo B83nNgm. When
provided with subtanks 135 for supplying each ink to
theheritied eudfaey tbasids: ikIAoreltitnrs BOANKS, 185 ndhAeldxbbQvely
with the recording ink of the present invention from
8% dt Wit ahk thd : I Bt Lk 5261 Lo
grmunti ng part 18§1§]|9§tg&nio S?eé#%ﬂ ecg(?%wpge#%é& the
.S | y.tube. Ln the neanwhile, a paper. feed part for
i6eing ﬁ'bte gﬁ%f’*ﬂ%l@ mygg dsgﬁsﬁ?é? apgdawfzawﬁﬂ at en)
141 of the feed tray 102 is provided with a hal f-noon
alnermality anfiskparsicleas:  WBpntthateritepd sarfse dndsionipmes:
the paper 20 142 fromthe paper |oad part 141 one by

thanet(miN/m, shpaidizlOplta @xdskivdldtock 8GR Witk th8$Hk in the
roller 143 and is nade of a large friction coefficient

_rolle e of a large friction coefficre
il BY Ly A e Pleb e o BT U QRGO e
ATIEE G i e sbRedb G in CHGRRAALR The

recording heads 134 is provided with a conveying belt
151 fAstualednkaspallenbaterndiosiowy inrfthhioBeysng t he
paper 142, a counter roller 152 for conveying the

reppqativelAdppRed ot e PMRBIRART ad SR RAIh sﬁ%@tﬁt&“ﬁﬁ’cﬁ&}%@ S
by clanping it together with the conveying belts ,

' ' f . ing the paper 142 sent
B SRR Wil ealed 45l B MetglS: PRBRRe S SiEive
canveyj ng It 151, and a |eading end pressure roller
DOE% Relgr 8 W’g o ¥ reRsataty laper Egmed, theyebel t The trivicad
presser nember 154. A charging roller 156 that is a
sucfage gemgjon of thé vespduaivgi ind tepellent lapearsafad heasured.

conveying belt 151 is al so provided. toThe conveying

Tab®l B ald shéwathe Redfase bt rebgIt89 Spanned over
conveying roller 157 and a tension roller 158 and

r unnj .1} the belt conveyin i recti.on. . FQqj.
exanp g‘?’%%e% Q%é%a\gesﬁr ﬁﬁe&g PmeScf‘%i&% gﬁg%rFHHFd&’é’fé‘reqélﬁﬁ’can
[ paper._adsorbi ng surface nmade of a )
me&ilaégi %@eﬂﬁé YradHoaid misa surfacedragisneisknmpe isydepped
of tertafl uoroethyl ene and ethylene is (EVWE), having a
ontthe dkkespelddntalayendurfide pan d e 2o0htnk AY€D 16 deasured.
i nternmedi ate dragging |ayer or an earth |ayer) made of
Thb r. ] f | [ « @ *
R Ol yiis PLORE AR b e and the Soop ¢'ds
oV ] behi.nd t conveyi.ng, belt 151 gt the
oI AOBE BN st Prd iRl Bt Bl BbwanShlp eambe
re_corgli_ngr heads 134. An output part
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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20 for discharging the paper 142 on which recording
was done by the recording heads 134 is provided with a

W(fﬁ,gw‘la,tlhon click 171 for separating the paperpcﬁ%zJoﬁ/Bgﬁlzs

conveying belt 151, a paper output roller 172, an
an paper output roller 173. Paper output tray 103 is
di sposed bel r %I“E’{rb | deficat Garfach teALNSitSéddtbe
TG eZE'goerﬁ:?nfzr f%ﬁoﬁ\ﬁ,f)gsg(gtdgg a %ﬂri%%udrﬁc in the back of the
appar.at us body 1. .The dqubl e-si de f ufli
determined byHasipg Sorwkes ql?ltgl(ogi’ g) We%n‘igg%l/@r%eas b oL Van
conveying belt 151 is rotated in the reverse
Ods meetthiodn, turns it over, and feeds it again between
the counter roller 152 and the conveying belt 151. A
manuah nfig@starhebPwhs ppépaicdesiap a hezzdoplataryisheink
t he doubl e-side feed unit 181. In the inkjet
recor di;ng a % REAEY 24 LR nfdtAbe dor
o gg%g]?ﬂ%r%gggggﬁ%ﬁgﬂgﬁgghéE%m%ron1the paper feed
part .are separated one, by one, t r .1
preding AR ITIGe pRAT 8gh fozth eﬁ%"eg u itﬁgl?eeo W&ngcr‘*’, 3fThic (cyan
conveyed by clanmping it together with the conveyi I
irle bf Ptsdyctzo Bramgpled tglhaj@xpismedml@vvf W@sdaﬁﬁérmltil% inkjet
sent nearly vertically by 900 so as to lay it on the
hEQAMEWiaE thelihk15Thedii@cesd fdakflyiagdvay sonded nsliga
155 that is biased toward the conveying belt 151 by a

esser Ldad ' SRAY et Reashedrified
vHep 5 saﬁggﬁggﬁ%‘?°g%e&é%‘§ﬂ?%ﬁ§‘?§§aﬁ opRerRA 156, and
the conveying helt el ectrostati | y;.adsor
thabthe o RoEPalN SV FaePagSCS Pﬁﬁ%hﬁ odﬁfccei{as‘ggrstémws
di scharged on the paper 142 that is at  a_stop b .
estooortgwithet easser of sty bEthispIEpared Borde Rjates, FRRPeckgl:
signals while noving a cartridge 133 to record the
TR Pbo RRBwsithe refNilter the paper 142 is conveyed by
a predetermned length, the inage is 20 recorded by

%&e Slib eguent line By receiving a recording end
é’ﬁﬂl a signal indicating that the rear end of the

paper _142 has_ reach the recordjn ea, _t . .

r ecor driigveiseh £40-% r%e gg m%?ﬁﬁtﬁ%t?g%"’g‘ﬁgﬁ?% L aﬁgglé*  dignersions
di scharged to the paper output tray 103. Wen it is
etsntieg atdoppet bbthaloaymiing pigment, 33-0% &y B@ss 8f ng

ink in the subtank 135 is nearly to the end, a certain

?%\é%ﬂﬂ-lﬁf—bﬁ%ﬂﬁgi, B0 Py insassuiiily edting 2.6686 bybnass &f
135 ffromthe ink cartridge 200. An i nkj et

SR DR A gL P
R ASCI AR CREN (R AN v e

inkj et printers. Next, an inkjet head, CC%ﬁdi ng

(neadi i cRuesicnt AVENEA Lth) aé B andisemtic angd agfl-fungal agent,

descri bed. An inkjet head to which the

(E.%eﬁﬁﬁrt Y885 b 9 rhfhcARHREhEH1 8- plopadetivl desd anbegpropriate
ereina

ter.

amount of ion exchange water were added to total 100 % by mass. Then,
the composition was filtered through a membrane filter having an

average hole diameter of 0.8 pm, thereby preparing a cyan ink.
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FIG 4 is an enlarged view exenplarily show ng the core

part of an inkjet head according to an enbodi nent of
wol0@/Rogsent vention. FIG 5 is an enlarged peryp2007/054125
cross-sectional view of the core part of the sane hea

in the -channel direction. 15his inkjet head is
T4H0 ded with a frane 10 having cutouts serving as an

I Nk _supply port (not shown) which supplies an ink from
the front side he filgure r.d nnBisclsirgke
direction the'eo%dé(%‘;rille %ftlfa]{%%ﬁﬁegtgégg% ck stadlgy
DdwiCGeectinpfiyrapngd a niliqui er 12 fqrnmd
Siligerreclém; Lid Da;sagéglo ate 20 r%g\?%@utoui s gge(rw fg al
Shinf g Gheniaglg NgmafaBart 21 ressurized liquid
Cohbiber 22 and a cor?r@%ni cat i gﬁ%&ay% 23 t hat et
Shiarinsn Chahiesl { 0 le 31 f t hereon; _a nozzle
Cpl Btde consti t Ut i%gb?ﬁé nozzl e@g;r’ﬁgmdi apht aght 60Navi hg
a raised part 61 a diaphragmpart 62 and an ink inflow

port 63; a |am nated piezoelectric elenment 50
connected to the diaphragm 60 via an adhesi ve | ayer

70; aWektaanlzaskodifnent oftthelinkjet reaordingedethod of the

pi ezoel ectric element 50 is fixed. The base 40 is nmde

prebeRpirvémtion! @ia ech@@ﬁﬁj@t%comngﬁawgram WwllBe Aescribed
| am nat ed piezoelectric elenent 50 are arranged and

can e iezoel.ectrig el nt 50,.
heBRRREHSHith oferancd 18 B FERRAGEL SpdnblRdbediting ayer s
51 of lead zircgnate titanate (PZT) having a_thickness
anprratng,shewn sy Bl peis euayrped fath abainparatnebedndfl, a
| ayers 52 of silver palladium (AgPd) having a
fe¢ dvrchagsiH2odttaeveat & thamppardtay dody THeE fortfeedialz papers,
el ectrode | ayers 52 are connected to external

pape? _‘Eﬁ&?ﬂﬁ&@l@é ablche@RdEhe %9?&%&1@@ 5632181 Yor réceiving

["fam nat ed piezoel ectric el enen O is divided into a
conb-like. shape by hal f-cut, dicin having drivin

papary eoghtich i AiEesAe ot Cormad andanank sty
every other division (FIG 5). The outer end of one of

mewptinggpagk tOAn aArerrarativararar 3l 05shaymeenasationdseys and
exanple, is notched, for limting on |length, thereby

inBriangrstis tirdet ddyord Shdédy sarfhce bf tigink berteidgermendting
connected to one end of the internal electrodes 52 at

i h _ , . , ; .

paBLROR o0 b8 codfrilly HorSlits SREiod Ao § frbiodnod 5 that
ext ernal el ectrode makes mul {iple separate.

caf eComapaaior fibed ndpiie RRdf plarath Aufridees 20k
is conductive and serves as a common_el ectrode 55. 20A
FPC (ndherappasatimbedyt 18b)as shewhderldd:®.02 ahd 3, a carriage
i ndi vi dual el ectrodes 54 of the driving part. The

133assppelidt dlidkb1H n itEe lsosmdérdction 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
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an el ectrode | ayer provided at the end of the
| am nat ed piezoelectric el enent and connected to the

trode of the FPC 80. An not-shown dri '
wo%ﬂ?{fdé)gﬁ Pﬁfwk%baﬁlzs

on the FPC 80 to control the application
2007/ 100121PCl 1JP2007/ 054125 of driving voltage to the

b PRy have tnk ARohdled AR APHAN e 7.

.part (jsland part). forned at the center of.the
lg‘?%ﬁﬁétéﬁ% loeﬁggéﬁeaem%qa@@% et on ARALaY are
pi ezoel ectric el enment 50 serving as the driving parts
macedwith theipamk disvhange direpionslovmwardonnect ed to
the supporting part, and an opening serving as in ink

i nf | o¥nRfdttrebSrdihg Heb dBREn Yt BLGE tHOTUoRiE hawdniZkate
plated filnms in piles. The di aphragm part has a

' 0 i . i ._af —
RS B, 2nBR, B0l EABeRhERnR rotiiging ink
61, of the diaphragm 60 and., the nmovabl.e parts 56 of

58 4%@}?5@@@0&@ FEEHATET Fhh 8P SROREORIOGTH HEMARINA he

di aphragm 60 and the frame 10 are nade by patterning
thhemalihewiater uaing afeldatrdthdimgl eompegrsivax eleimdnt spigh as an
passage plate 20 is nade of a silicon

dx0eermeicyebidtbd fifcd eSS botingy and) addbEdinglyl lhhse change of
serving as a liquid dragging part 21 and a pressuri zed

oL C ) .
| 5B 00D PGPS L DA Pt auo
serving as.a communication port. 23 are patterned by .
RGeS TaR AL A3 HERTOSRHSACERAOI TN @T%cgm%%ﬁc
as a partition wall 24 20 of the pressurized liquid
forcenber 22. In. this head, a part etched in a smaller
width is provided, winch serves as the liquid dragging

part Zhe cHieiapezidEisiratiledGrith stidgnld 185 #8¢ @kpplying each
mat erial such as a nickel plated filmformed by

i.gjéq??&ilgfrgl&gggﬁlgg #3dq03842 %%?%58&%%5!&?8 SREN 18

iné ge opéni hgs I'scharging In

dropj.ets,. T nozzl e.31 has hor.n-) i.ke (near |

TeGPRGE Mt Bhe REAFPY IR aRin Bamt gkt 20 mpeunted
(i nner shape) The nozzle 31 has a dianeter of
inpgpedrkrrareigze hommting partulfdriat haot-shownosicerding ink

di scharge side. The nozzle pitch in each rowis
slipPiptube. The ink discharging surface (nozzle

front side) of the nozzle plate 30 is provided wth an

I nk-TgRghb ?Héaﬂv@ﬁﬁg, £ Baﬁgf féieﬂ%a% 16 MBEfg 15%5)&] 180 tuck on

a paper load part (platen) 141 of the feed tray 102 is provided with a
half-moon roller (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 sepa_ratl;ion 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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finish film In the present invention, in order to

keep sufficient ink repellency to an ink containing a
wohbdeheshem cal surfactant, the ink repellent pL8¥86H0 234125

is conposed of a conposition containing a silicone

resin. 10 The conposition containing a silicone resin

recSr£H2ENRsAd 01 @ pro¥iddeewh &%maynygﬁ fbtegt]f 121n gd'rngl e

silicone resin or another res t he

like. For.exajmple, a c osition in whi silicope
elpld b RS SERPr Engut BB BaciBaRs TR0 b AR rollex
resin, a kneaded product between a silicone resin and,
15%farsoanoyagdheppas Wi rantdbem; thedanerdiged mast yia a guide
plating is between a silicone resin and Ni. To prevent
148 by icbmpingait 3o getbenevitk $he coaveyixigiedtol 5 6 tdnvegies
resin and ot her conponents other than silicone resins

B8 193r fBr ehhSol (el pagisado ée&tq%aiérgkb@&i&ggﬂvib b E% a8t

t he above-nentioned structure, i vi ng erorm
ta, 50 ul se vol t.a |s applied. to the drivin a
laisdt 38 (HB doRReViREE dabr it lergine <id presete SPMET B0
56 is . shifted in the |am nation direction. The
thatds binsed dawiard the convering be¥t 151 py esprescerthemben et A
nozzle plate 30 and the pressure is increased, thereby

charkirtly ajllest k5 6atentdl scigirghe thftofeg lkhtbgindol auddce of the
After the ink droplets discharge is conpleted, the ink

§ﬁi~e§ ' c ggﬂs,g{ ed |iquid chanber 22 is
co?lé%uc d&ltrgglﬁﬁg%ﬁ In é(%l ow and driving pul se
di scharge proces es negat. ve essure within the
ot es ol ie DYy et Bt Soleps bhltn ottt sRARTROver
supply process. Meanwhile, the ink supplied fromthe
copyryigntollentldyisan e teomenrrolleqUicd adirbeningarmnd in the
further fills the pressurized |iquid chanber 22 from

bdlbeoroasyimn didegtiot. CFafbeambple Wha dodeeidilg belt 16w Haerd front
63 and fluid dragging part 21. The fluid

S008I M A af bt
AL BBl Lokl S AE e B

E{)ressure.attenyati on with refilling tinme and shortens

(E{THEE), hansng a dhidkiness 06 ardwend dQturm minda balcktlsyel @ahar ge
operation (driving cycle). < Inkjet Recording Ink >

infénédiki€lra@aapdhpdr bnkn eafilaidierpind RAGthd finddBitterial

wat er, 15 fl uorochem cal surfact ant, and a nonmom
X onRent:
ad il ayef Wt S CORBNEN Wi HarbORP ORHiTo bk mber
The nonjponj.c surfactant used i.n_the present invention
164 18 prgg h@hlaé&%saoeo@mg%% &%& PdheogreRading
"noni oni ¢ surfactant" excl udes
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.
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) nonionic fluorecheinical surfactants which will, be
descri bed herei nafter. The noni onic surfactant can

ely serve as a dispersing agent of appirgpRiess125
WOI{OB?@%%M acteristic that a pignent used in te >

present invention is preferably dispersed in a

oY OB forHIEICRS AN a9 830 BB B RGEARH 6 13K of

the di'spersing agent 1s not particu nmte

th%@eaaé@%%@%yhﬁ%yﬁ  fiulereige Fabhptung Fkstaedhecd

by the follow ng Fornul a él) as the di sperS| n agent
paper 34Bdbst s moved dackwar agghercopzewagied is rotated in
di spersion and a wat er - based pi gnent |nk both havi ng a

tBE RV érce W RICHDR, Padd i€ lo@el atidafel e it BdnliR¢ivegnahe counter
narrovver range of standard deviation in the particle

5 15‘2 q t?ﬂ%doﬁ&eym% K ﬁ'g'tlg gﬁﬂgﬁﬁl} Heder 18bas &)%%Yig]ed

ormJ presen group, an

, n aral ky oup, eac ayv 1to 20 carbon
gt OPSPI?"‘}%? Oéﬁhﬁﬁioagl% @Pfg &6‘ igg and "n" is an
i nteger of 20 to 200. In the above- not ed R, exanpl es
of anlmlthy inkjebupcardinggpparasug having the senfgurationgfated
met hyl , ethyl, n-propyl, i-propyl, butyl (n-butyl,

abobél tishle, pdpeRy 14b su Ppﬁe@ toth Xhe papey feddp mfﬂrwseparated one
|-pentyl neopenty cyclopentyl etc.); hexyl

bggb(ﬂ X P}a/.k)ep i%i% ent %&g 15 'thegi ﬁqugéd vi?gfl?/del 145 and
10 cctew(r)c%} Ay i gllta.([:raé]%| 1% g%ge&ﬁ?r gvgtlﬁ:g q:ortvlﬁayﬁgjg‘é&l%l a convgymg
i-undecyl etc.); dodecyl (n-dodecyl, i-dodecyl,

geide 153 brroy thopappy142 ssutl winarly vertisadlobe 90§ o as to lay it
cycl ohexyl, cycl oheptyl, and cycl ooctyl.

o%%oﬁ&e?fn 1an8h kyhd aﬂeumﬂw& rdssu@e 201168159 6hat is
atons inc 20 benzyl phenet hyl , 2-nmet hyl benzyl,

U e e s )
At that time, the conveying belt 151 has been charged 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 133 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 signalora
signal indicating that the rear end of the paper 142 has reached the
recording area, the recording operation is terminated and the paper 1421s

discharged to the paper output tray 103.

When it is detected that the remaining amount of the recording
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preferably an integer of 20 to 100, and still nore
preferably 30 to 50. Wien "n" is an integer of |ess

wobb@hogds the dispersion stability of the nonk@’i‘bﬁzoomsuzs

surfactant tends to degrade, it nmay be an in
contai ning a pignent which has a | arge average
iR {H ﬁlﬂ%iaﬁlﬁfﬁ sy ¥ anfa i
' deviation 1 n the 1Sartlglie glfezéee(g’%gtc%g'ﬁ%l on, anoér?%ol}'gmg
. satisfaetqr ol or . s r,atdi on cannot be .qbtai.ned. In
inf e pndiod ol sibogdk 480 4R i catridee 2087
tends to be difficult to arry Qut_printing based on
i nkj e\n dekied reeprdimhappgratusmceonsing sophe Presant invention
noni oni ¢ surfactant is preferably a 10 pol yoxyet byl ene

1s giod Uimitédeortha satbodimeait sthidrdhovienowh cah dedvuethertdpglied
hydrophilic group is preferably a pol yoxyet hyl ene

to BAOMBLISY, chlorp R0 RL ARG UgHRER of BEiaE A Icopier,

bth<f ink.. Exarrﬁl es of the nonionic surfactant include
&5y "g%?g%‘%‘h?ﬂfls ‘&5(n = 50ctyl ether, polyoxyethylene ( n
= 20) _13-naplithyl ether, polyoxyethylene (n = 40)
OnaphY¢st, aatindjet hasd aesoydingdiorihearresent invention will be
60) 13- na. phthyl ether. O these, polyoxyethylene (n =

hedQindfianddddiibedet her is particularly preferable. For
the addition rate of the nonionic surfactant rel ative

tot ' i Lk 1 e
on g Ak SERMLo b bA S e et B S FoRdg prien Pl be
amynt. .of 0.1 to 2.0 relative to 1 of pignent, and.
desr ebrb@lr%*n?h‘if' 0.1 to 1.0. By setting the addition
rate of the nonionic surfactant within the range of
0. 1 ti(R40s aarerlakgadaviemyexesplirilyrshavangdbemare patteof an
di aneter and a narrower range of standard deviation
inkfbttHe dogddordirg i AfefibdlimbHE bPthe predat Phemtiasd. FIG. 5
When the addition rate of the nonionic surfactant
is o AHEed Crobl R R igh ot 12 Sl BRr Lo tth b head in the
. particle djameter and a wi de range of standard
mﬁ"é&?ﬁ’%ﬁ#% dlﬁenq%r?él-parti cle size 5 distribution, and
thus there are a | arge amount of coarse particles of
pi gnétitis iinkjehdepdks pdoreided witha franzd 20 haatieg catmits he
ink repellent |layer nay be danmaged caused by friction

seBVinghes §83AE Supply p&HeBot BhbRa) WHicH WhbpUeWiali it fri¥heihe

the addition rate of the nonionic surfactant is nore

. ' ifficult:.to,.car Q
trdrIgE of the S8 ROwafd e Thhon Sk tibRLNGRY G tomerd
excessi veLy hi gh vi.scosity of the jink. -
thenipes beekdnreniregionkansp. common ligyud chamber kg fammeed
fluorochem cal surfactant in the ink, the wetting
therams rat yassage pdaten?0 havirgpeutonas steringpsay Adidvltrdggihg
inpairing the stability of pigment fine particles
pa®bbaiNRTa pebdidiriRd 1NARAUNaGmber 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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15 dispersing agent. Wth the inprovenment in the
wetting property of the ink to paper, a highly

Wo&gbﬁ{oﬂgﬁvel oped imge with | ess ink bleed CaBCPﬁP2007/0:4123

The fluorochem cal surfactant is not
particularly limted and may be swtably selected in

accor danc th & he i nded Ju e
e b R T L T A
car boxyl ate, perf | uor.oal kyl phosphat e, rfluor oaI yl

bagendd anmasie @ﬁ)%@@cﬁl&an @PPWB%C@aPRthE tHoROW
perfl uor oal kyl am ne oxi de conpounds. O these,
laanimded giezcefrctsierdetehy 50 aze hotdngdchand oconnecied( 2) or
(3) are particularly preferable fromthe perspective

of T e’i‘h@?héio%l/ectri\é\@l@lg@ﬂ 30Q4RdiEtd & HLOHtERAbABnGtdB
CCH2C1- 110( CFI 2C1- 120), 1HFornmula (2) In Formim is an

o B\ s AT D i e

PFor mul.a_( 3)
of 10 pm to 50 pm per layer and internal electrode layers 52 of silver

palladium (AgPd) having a thickness of several um per layer. The
internal electrode layers 52 are connected to external electrodes 53 at
both ends.

The alternately laminated piezoelectric element 50 is divided into
a comb-like shape by half-cut dicing, having driving parts 56 and
supporting parts (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 proﬁded 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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5In Formula (3), RE represents a fluorine containing
group, exanples thereof include CF3, G2, and CF3*,
wo 20071100131 © @nd "p" are res_pec_tlvel y an i ntegeper/ 5%007/5541
an {nteger of 6 t:o 25; "if is an integer of (ii/f“?%f;/ e
and "p" is an integer of 1 to 4. For the

off Iduixrifg Relvaice ab tﬁb'rdfrﬂﬁhgg?rt ggcommerci al ly avail abl e
product 10 can be used. anpl es of the commercially

by s i ek b2 Qb 8Os bt 1 R onk G °

.1101130 nuf actured by Sumtomy 3M Ltd.); FSO
1%%6‘%()%’,&1’%%31%%@, g%lﬂﬁd P3rg0Rl forared atthe eentsy of the
DuPont Co.); and FT-250 and FT-251 (manufactured by
digseleragm parip2 anes@nnesRd feX0Rin e d pEibokldiri edéident
16- 30 manufactured by DuPont Co. are preferable in
5 50hRirvinzeys thd emegJ?strffs, exgatk pakt B{dlﬂ{udcgtgb&éiﬂk £ 3
actants that

and storage stability. Each of these sur

Lonj rnical: surfactants may be used

B e B 1BTHE ShRUSHEY BRM A hiopBRitraving o dndeg suflow
anp gt of, the gl u?rocher nical surfactant in the ink is
PSE 67 are famnsd by elasfroiamsing twomickelmsted fhus inmales.

referably 01% by mass to 5% by mass. Wien the added
Ti\ﬂuhﬂphndgmnmrl: lhasraotiiekhess ofYipfraghdnt width (0esidd)ast 35
01% by nmass, a remarkabl e effect of enhancenent in
pugerneabi lity cannot be obtained. \Wen the added anount
Is nmore than 10% by mass, the viscosity of the ink is

i ncre .1 i.nk is.,stored, under.a .

0 high- "?%%‘.?gﬁ‘ﬂg?u%%ﬁ"si%entaﬁepm ilemd;shaped taisedmagh 63rof the
the ink, and the reliability of the ink may degrade. -
d@é&rﬁ%ﬁp angdrthe mpeablernants R6iof the dppunated piezoelectric
recordi ng nedi um such as paper, the resin enul sion has

elenupdri0 and detween ghe ligkenesh 80hdid tes tlaat£doand made by
effect that prevents infiltration of col ored

PESERGRAIS ddhARRElBLRT® hUdIAE Labh KAl the 1 nk
on paper. Depending on the type oaf t'he resin enul sion,
it h ffect, of ;formn filmon paper to_also
enh agg%gg B%%%eo?#a?% gbﬁ‘ M‘ge gﬁ a siligon mogoryghakiine
Further, ?Wy@addi ng a resin enulsion in materials of

15 sybgiratey In pivdchicuprartsisenvisgaas 4 liopiddrapeing ppeRl oab a
be enhanced. However, due to increases in ink adhesion
pressttiged liguid chahdieer22 aid @ thReughile PROEVIRN 4f the
15 of the silicone |ayer may degrade. Exanpl es
ofed: bBsi ' | - lic resin
R RAEE PRI & AR AOREER S EIERREY Ll on

Pgﬁ?ﬁﬁ}rgﬁ%&g{ﬁ fﬁgfb?i ns are particularly

P8l sion resin is used as a raw
material for_ produci

ng a
The remaining part a%ter the etching serves as a partition wall 24

20  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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20 pignent ink, or after preparing an ink conposition

in the present invention, the enulsion resin should

eX| an 01Wemul sion. Pol yurethane resinpedybsijoPiei12s
Oaﬁ@%qo\?/zﬁded into two types i.e. the one that Is :
emul sified by using an emulsifier with a commonly used

n%%%i%ﬁbﬁ%?ﬁ%&?ﬁ%E’?@%ﬁ%%ﬁ%ﬁ@feﬁ%%lé%%%fﬁf %1'8‘?'24&'5%% Py
infiee] Shabe 76p SLARRb (i neeRe P SRRt | or

is introduced to a resin itself by neans of _
apppoxipmaely 20 ivom fo Bottmtatghe ink dropless disrdvaege elen The
enmul si ons can be used, however, attention is required

nb@ﬁl%lﬁeclﬂﬁpeﬁaif@vﬁﬁltib&}éﬁonbi nation of a pignment ink
conposi tion conponents, there is a slight difference

compost t1 on nt: stigh
el 518 b PRIk, sbybe LIBER, Aol SR r NG nopale plate

i.gment.. and a. di spersing. agent, e one that i
3@0‘% | e@ whan Erﬁfrwé&n%ﬁam éﬂ SeraBeIast waierarepeﬂent
sel f-enuil sifiable anionic polyurethane enul sion
fimash filmWhdn theqireaentimuesition, iworder o kesadsuffictent ink
pol yurethane resin is nore preferably an 10

répIRndyRath It YorRhihiaiea flestocHehdicaDohyastaait; tashtk or

pol ycar bonat e- based pol yurethane resin in terns of

R : . . o )
<SRS0 PRS00 AT b ntagly BT ooin

on- et her, .t ype pal yurethane resins are me;ﬁ jn .
Tﬁ’és‘i‘)é‘?lé?ﬁ}%o &0% & SAAEPIGr TSI KRFmPeS %fl&m%we of
when stored under high-tenperature conditions. 15For
componesisofonsingle siliconeorney o ahdtheavrasinaind mtetiand the
can be used. Exanples of the commercially avail able

likesi Foe f&thﬁigﬂé, 4 B6mypdtitortaDwhicly 8dticode 688, fihe paticles
| -390, J-7100, J-741,61741, f-511, F840, J-775,

40 B R SR Ml R e
o S o AP

emul si on, manufactured by SHOM 1-11GHPOLYMPR CO.,
betideen asnkdcedieatsin 8BdANE" Trazgensehtion 8f36dlicanedresin, a
SF361 (pol yurethane resin enul sions, manufactured by

PR o EBRbNEResinldild bthel @ nesoHcnt ofhert tiear 8i¥icbne

emul sion in the inkjet recording ink, as resin solid

r(gléé.gg%% mdrd %ﬁe%ftlolegp&¥%& 1% by mass to 20% by mass,

nore prefera by mass to 10% by nmass. Wen

the content_ of the resin enulsion is_.less than 0. 1% by.
mass, %ﬁpépkﬁ#énqaéshwwﬁgiaiwvegn@%%%cﬁ sgmcure, a driving

recordi ng nedium effect of abrasion resistance is
vanvefornd (EOY do 5% pulsefvoltzigehis apwlied tothe devimspart: St
covers the pignent. Wen the content
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 30 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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of the resin enulsion is nore than 20% by nmass, it

tends to be difficult to carry out printing based on
wohisi18§121 echnol ogy due to the excessively hi ghcrisp2007/054125

viscosity of the ink. - Pigment - 10The pignment i s not

particularly limted and may be suitably selected in
thaGHREAansel Whtil ERembBt endededad. NOPRY Beortidl & Mi6w and

pi'gnents or 1 norganic pignents nay be preferably used.

Two or .npre pignents nmay be selected fromth
dr e ST Rea osrs GedsepiarAR e Pt Sihe WARD R b

pi gnent s_i ncl ude azo pignents, 15 phthal ocyani ne
rrgpgrarrdliaait phamorn 85{ %aﬁh@mthe 1, FHRRY RISSESS.

pi gnents, dioxazine pignments, indigo pignents,
Meamwhiledtlgoindt gopplisd fipet yhe ek phgkente;s theaiontmbnidgid

pi gnents, aniline black, azonethine pignents,

chBROSAN NN B thalter HIK B Sresdfiz6@NRRAd RhakiberDAIBLEhe

of the inorganic pignent include iron oxides, titanium

20 _oxides al gi u arbgnat e,. bari um sul f at .al ym num
coRRPB A BAFTH VLT PORE T, BOHEek Rt H TR

chrome yellow, and netal powder. For a carbon bl ack
pax§&d-in a black pignent ink in the present invention,

a carbon bl ack produced by furnace nmethod or channel

met h@the Sufdl éfaygab yaus 2l effeptivalycattbotatelsakkiduml
preferably used which has a primary particle dianeter

Prer R A R (o RRA BB i Raing dueto
10 oo PR ARRFoB e S s R g BRI P, NP Sresidual

to
pressure attenuation with refilling time and shortens the transition time

o

to the next ink droplets discharge operation (driving cycle).
< .Inkj et Recording Ink >
The inkjet recording ink contains at least a pigment, water, a
15 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
20  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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For the carbon black, a commercially avail abl e product
can be used, Exanples of the commercially avail able
lack include No, 2300, No. 900, NCF- %T/ 07/054125
W(@w@ﬁm No. 45; No. 52, NMA7, MAS, MAL00, No.
2200B (all manufactured by M tsubishi Chem cal

“E50B7 Y sy VB2 RO P oY
B i AR Oww%wge%%@%ﬁ@so

MONARCH 900, I\/O\IARCH 1000, MONARCH 1100, MONARCH 1300,
diaperaiDyAREHt14GS ppasiblatmulitain aveaterpasadoigmenhdispersion
COLOR BLACK FWL, COLOR BLACK FW2, COLOR BLACK is Fwv,

a@lORabdr bt ddVi: C%mé’-iﬁ-ﬂ B tAGka VM@ Q0sm ST ORvEtaAClp aFticle
150, COLOR BLA 3160, COLOR BLACK 3170, PRI NTEX 35,

"SRR Rt SERB SR WAk

and SPECI AL BLACK 4 (all manufactured by Degsa 20hbxt
rapidelersize skRBIEONGt ol or pi gnents are exenplarily
descri bed bel ow. As organi c pigazents, azo
gh?gents pht hal ocyani ne pi gnents,
qui rtonevi gments, qui nacridorte pignents,
nts, indigo pignents, thioindigo
| ene pigments, isoindolinon 41

di oxa
pi gne
pi gments] amni N ne bl ack, azonethirie pi

Rhodami ne B Lak‘é‘(ﬁ?’éﬂ%ﬁt@)—dﬁd cart‘@ﬁmdlglécﬁsare
exenplified. As inorganic pignents, iron oxides,

titani um oxi des, cal ci um carbonate, barium sul f at e,

al um num hydr oxi de, bariumyellow, iron blue, cadm um
red, bonFormuje KDoR1 rapuesemtaanwdkmlegroanpe agxadisl gephpdor an
A Pignent available for yellowink is not particularly

aka Tyl dactaabins Uith 20l carbeh acsad, 11 iaaa andaacss 0 to 7,
with tgﬂ.ﬁlis@ntended use. Exanples ther eof incl udg Cl.

a@agwqg?\ge@t?ggrlofﬁ to Qggrrent Yellow 2, C.I. Pignent

I gnent 1low 12, C.I. Pignent Yellow

13 C. | ment jc.Yell ow nt IIow
hah%ﬁ O¥RSPPERAL R, exam eaﬁgﬁp L 11?0 ol
P| grrent Yell ow 74, CL Pignent Yellow 75, C I P|
c¥ehdroatodss inglude gmthyl Yshybw-otpydi - pmpgﬂ;elmtyi(ém 1
95, C.I. Pignent Yellow 97, CL Pignent Yellow 98, C I
Blugye B utel, lsewbldfl); (aHpRRtylY ¢lpeatyl]l ABopéatyl,
1P| ghent uYgl Isow 12%) }génty'flgl {gpgen}tr Yg) gyw 128p Cilzly

BRI O 0

PI gggl}g {g tpge)octyl (n- octy n}ggt el lc%g\l\ial%a;éhmg)rﬁybfln-honyl,

rragenta ink is not particularly I|mted and nmay be
i-nonyhety.)stdoyt (edetyl, ideoyldatck uwnidehyl treundeeddieundeeyl,
Exanpl es 20 thereof include CL Pigment Red 5, CI

48
R o, 5] oo

Pi nt Red 112,
%qabéﬁy&n@ﬁgl%%ﬂ;?%i’éﬂyﬂ ﬁP&ﬁXﬁP%@gElzs CI
Pignent Red 14 Pi.gnent Red 1 gnment
176, Expmubespban amaﬂis'igzoup:hlams gﬁeﬁ’g qaé"bon %omé:lnglude
Pi gment Red 202, WO 2007/100121PC17, 14}2007/054125
benzyl, phenethyl, 2-methy1benzy1, B-methylbenzyl, and 4-methylbenzyl.

In Formula (1), “n” is preferably an integer of 20 to 200, more
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and Pignent \Tjojet 19. Exanpl es of a pignent
avai l able for cyan ink include C1 Pignent Blue 1, C I
@NBdL, Blue 2, CL Pignent Blue 3, d. Pi gn%T/ﬂzy@,054125
WO%S CL Pl gnment Blue 15:3, C.I. Pignent Blue 15:4, C
Pigment Blue 15:34, d. Pignment Blue 16, CI Pi grrent

o ey BP0 00 4 B i
WS A0 B A b o o

present invention are usable, By using CL Pignent
noveonigwuriacisntitemls wwdesrgdentt mayibeqarcink eomriagmiEs a Red
122 or CL Pignent Violet 19 as a nmgenta pignent,
pigfiend wlickiiEen laxigeutrekhg@patticlpaiapiegsahd a wide wmgdof
are excellent in color toner, light resistance and are

5 st?ﬂlhér(f’?ér ﬁ%ﬂ L%T eﬁaﬂ%@b%ddlstnbutmn At dhus satisfactory

concen I on ment 1n a nent I Spersion

coffrsatigieh FoBRYE pr h“eéﬁfap"ﬁr?sm@e? on e By BlpEer
mass, and nore referabl 1% by mass to 20. 0% by
maeesthan 200, it tahds kybe dgﬁ/ cplir ol eelrey diapeinding bssyd ot inkjet
the pignment is preferably 150 nmor |ess, and nore
te@];ﬁﬂgg%bly 100 rimor less. The range of particle size
istribution of pignent particles is preferably, as a
di st t f t ticl f bl
stan [ @by:
of "t nEe RO Broby B e ARIoARE aRAR il s FrpRRLEY o
i amet er, and nore preferabl, e aver age
10 poluDIREeRe ETOREr AP TSP iR Clar TSSO AfONaTS® the
h)gﬂ\;g;gg; particle g_épﬁ%erml—lere bt};e aver agea a;éthcl e
giofupt iseprgi aipudly cgteésy@negirospns sdcdyy
dynam c |light scattering nethod usi ng M CROTRACK UPA
propetllasley @y ?y heM betlighla® fpartﬂsl'é switHeds @i can reduce

environnment of tenperature of 23C and relative
The reason for the above-noted
fo?‘él%?lil%yn%ﬁ{h "hat reducing the armunt of pi gment
coarse parti cl ei‘ in the ink_ adhered o noz
pl at E5AMBIRS GfdRe s epici Ty fakent LR @P Y@Weziaﬁ%?e (0=
being inpaired by friction of the coarse particles in

15  Didetyli etker) polygxywithiteme (Fmrztﬂiﬁrﬁ naphtlerl ephew @olyoxyethylene

di ffused refl ections of pignent particle in printed

(ol -”20)913 ﬁﬂﬂh%hﬂl gt aﬁh%lfﬁ:ﬁr‘éltﬁﬁeﬁé' (8t= soﬁsql?apwthsal ether.

uni form i mage densit for the nunb

of o oruislend RN hﬂa,v Ft 5%?}%?%&1%‘#&?5’0 urm

or nore is preferably 10 |l ess than 50, and is nore
prgfapbleabl y | ess than 30. Here, the nunber of coarse
particles indicates a value that the nunber of coarse
par t iFdrahei addatidnulatefof dhe nokiome surfadtadtarel ebieerpd che
ACCUSI ZER 780A manufactured by Particle Sizing Systens

20 %&%ﬁtgﬂgﬁe% ko g%ﬁkpaaéé&bﬁms% Phehehaltiy

e- not range even wth a state where
k 15 h t d
RE UL AR YL R
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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by the followng nmethod. First, the ratio of a pignent
and a noni onic surfactant should be determ ned. Wile

wdbPgseihNg @ mxture of a pignent and water il’é,“”l‘r?.rl]l’?(l07/054125

conventional dispersing apparatus such as san

roll mll, 20 bead m ||, NANOM ZER, and HOMOGEN ZER, a
Lo _ . I :
dBORUEH £ B bAIAR kS REAB oAt rdBadde PLEh i

I st viscosity as well .as the particle di.aneter.
AR PO Re oriRRS THEAGHARE P lative t4ithp QHEBETE ds leos
bead mll, it is preferable to add a small anount of
than &t arf oddeligyidgeohtaine pwdienhagenergareaverage particle
bubbl es. The average particle dianeter of the pignment

dianeba Dobhh voldeadngepEréindadéviatidhaf the paetidke ué
in a dispersing apparatus and the dispersion tine, and

d—&%ﬁ%ﬁ)& dat\h%{sa\gﬁgg @%& IaClhg géj L ARG oreh afé@ep aﬁ{t&f@?‘&f

ess, bea aving®an average particle

dianefer of.Q.05 mMmito 1.0 be ed, .and e
o BEr B e ik aThERPdSn S0 RIp Hlatey tnd RS e Frpallent layer
To the water-based pignment dispersion, ink conponents
maspbe drarased, capsed by it of ther doacsapartigles inlthe ink
preservative, and anti-fungal. agent), which will be

doeirg) wigihger Wikse thd additid® ragtdeftthantbribgici SHefactant is
conmponents are stirred at 200 to 30 for 1 hour to 3

¥ than! 96! &R¥nds 10 b%g.éﬁ%ﬁ?g«? g%lgjy%mtﬁﬁg %ksée% t'(%n_inkjet

present Tnvention can

It i ref er abl 0 cont ai Metting. agent i.n the
taigolesss Beegrap 7G thie xR Ih QBB HeAG tE G ARe 8k cont a
.lined in a water-based pignment ink, water retention
- Hhdorgehemi¢aliJurfadtanhe i nk conposition can be ensured.
15 Consequently, even when the water-based pignent ink
i's stByegntdhise teagupesianiehl biffactexdtlthenhkstly age
stability can be achieved w thout causing floccul ation
.cal.ori i i Eav ..
Wbt b Bty TR sl aihek AT nlplddEh B iipaiving
recor dj. i nk capabl e of .keepi flowabiljity of dry
t%ﬁ%}h‘jéggo‘!tw aﬁ?ﬁ Pﬁr‘ilglﬁa OEE%DSG Wwing Flli%%%@w%’l%en
stored in a state 20 where the tip of a nozzle is
digpensisgiageah. | With éhe pmiproeement in thewetiihgmaopensytofghe
of a nozzle is opened. Further, highly reliable
ikt 86 papee afighly edl¥r-davelopedhbigpesitWlbsouik BRddicaa be
nozzl e clogging during printing or at restart of an

'ﬂ#b printer after printing discontinuation. The
Oge ?%g agent is not particularly limted and nay be

sui t sel ected |n cordance with the.intended

use. a@%#@ws&cﬁmﬁc purfaciantas mtmpenfaré}r Bgntedandanay

as ethylene glycol, diethylerte glycol, 1, 3-butyl
bglsytably Selaetetyin-sccedanopl wiphythel intendest wsd. e néxghplas |

pol yet hyl ene gl ycol, polypropyl ene glycol,

tHereoPRitlade fefluorbalicyl e Xailftite] pexdluoe64lky®, carboxylate,
1, 2, 6-hexanetriol, 2-ethyl-1, 3-hexanedi ol

ofiickip ot AL AREE bl pleuly P SloR oAk it

et hyl en  ycol rnonget hyl et her,  ethyl ene gl yco
pwﬁﬂw&a@ygtbﬁ@me&aa weéﬁgomajhﬂ ambe REIdeAozapRinds.  Of
di et hyl ene gl ycol rrionoethylether, diethylene glyco
thasep bampbende representeet by bee folifwingl Formulas (2) or (3) are
rriononet hyl et her, and 10 propyl ene gl ycol nonoet hyl
pEEQilarRPre¥araBlE fraht Che beAdptetioh e 8l sbitity.as et hyl ene
gl ycol nonophenyl et her, and et hyl ene gl yco
nonobenzyl et her; nitrogen-containing heterocyclic
conmpounds such as 2-pyrrol idfone,
N- et hyl - 2- pyrrol i done, N hydroxyethyl-2-pyrrolidone,
1, 3-di met hyl i m dazori di none, s-caprolactam and
y-butyrol actam am des
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is such as formam de, N nethylfornmam de, and
N, N- di net hyl f or mam de; am nes such as

woBnagsBanol arai ne, di et hanol am ne, and tri et hyt/fvoiis4125

sul fur-cont ai ni ng conpounds such as di net hyl si

| f oxi de, sul fol ane, and thi odiethanol; propyl ene
carbonate, and ethyl ene carbonate. Each of these
ORI CFACRIER, S, oY ) conbigaifla (2
mﬁ%hF?§% grF%%"nnrggg%ﬁggg§?gaﬂﬁggg%g?ng FEE @
contai ning at |east any one of 1,3-butyl glycol,

di et hyl ene gl ycol,, ,triethylene glycal, 1d al ycerine
al | o@ﬁoamtﬁat( b NS qgeROf ftPég)t gn&ﬁr&m@%qeger of 0
preventing nozzle clogging due to ink drying i.e.

todiflgr adat i on of ejecting property of the ink due to
noi sture vaporization and i nprovenents in col or
sat ur at i ooHpfref or med i mages i n ¢odxg—Hresent invention.
The adde@ amount of the wetting.agent in the recording

idk is png? erabl { 0. 1% by] nfass 50%]by mass, and
Phe e @QHACHCHY- s. The ot her
c rrponengﬁ aregn not partic ri y[ Limteg, n?’éfﬂﬁlla (3)
e

appropri at el y selected in accor%Haance W th
necessity, and exanpl es thereof include anti-foam ng
agentla Fophidal (})s Rb represaste aihtorireséarthinihg ggalp apenises
antirusts, antioxidants, ultraviolet ray 10 absorbers,
thexedl $ReludBEa, PEES anlNOEL “Biabhl | Z8( ip” H@re@?&éﬁxf&?%ng
agent is not particularly limted,ay be suitably
. selected.in accord L t.h,t.he i.nt ended. use, and , .
infEeFortod 2 ANBEREOL 65 51 N it ralleBRf PEL I Ladlle” s an
_anti-foam ng agents, polyetherbased anti-foam ng
infggero§14Aad- fatty acid ester-based anti-foani ng agents.
15 These nay be used alone or in conbination of two or

mor e Fooithe Aeseoctdngical surfactaiitns ednanéicidlbaavaitpbbgpraduct
is preferable in terns of being excellent in foam

call 524400 §hdaBifbles gfﬂfﬂ’écﬁﬁn{%frcﬁﬁg aivﬁié?lalg é)roduct include S-144

preservatives/anti-fungal agent?
L R BP0 DA 295 b ot b e 3= D e
FRORARD Feaa38 fmanaactared by Samitome SM Lidy; 90, 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, FSO-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 amc;unt 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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The pH adjuster is not particularly Iimted and may be
sui tabl y selected in accordance with the intended use
Woa:,? gzbas it can adjust pHto ore wthout hagfeb¥ossi2s
?ect ig the prepared recording ink, and exanples

t hereof include arri nes such as di net hanol am ne, and

legd ‘g‘%‘m‘ﬁ' AT *“‘%%“r’%g%?f ?E‘if%‘?%&ﬁ%‘%ﬁ?ﬁgs. i
caglok R shFinPy %@ataﬁia%?@?nﬁg" ¢ RO R DR

quat er nary phosphoni um hydroxi de, |ithium carbonate,
the yisaomity of tbgmtlels inereagsst whenihe éak iiiated under a
Exanpl es of the antirusts include acidic sulfite
highitempesaiire bbhdbitiogitofcatse flavradatiomof theitilg hyd that e,
i sopr opyl ammonium nitrate, pentaerythritol

ﬁ¥@Eﬁ gdohexyl anmoni ura nitrate
. re%%%&ﬂﬂp% XQk%¥|d§|dants i ncl ude phenol - based
lgntlgiwggnts (i ncludi ng hindered phenol - based
am ne- based anti oxi dants, sulfur- based
ant|OX|dants and hosphor ous- based ant j oxi dant s.
ExanpiVben the ink isigiopped on a rasergingseadium sust %ﬁanﬁ:q, the
be further described in detail referring to specific

rebraeralBSor hes PeopRatias b beingahfkened hndeleecylatétband an

present invention is not limted to the disclosed

0,
R ey SRS oI A SRS (TASTRRS i

o el S oRALECtALS0 Bt AR O 08 oo,

surfactant (polyoxyethyl ene n = 40) Onaoht hyl et her)

hasiah effeatof forimgsa 13411‘19 ebrasifyreststance
Distilled water 737 parts by nass After

off prinkddecbh® ab@itker) by edidingpaasintetnulsion jpreateriedsiof the
conponents were circul ated and dispersed in. a

il ﬁ@&@geﬁdﬂ sl(aﬁﬁ}ty of the pigment can be enhanced. However, due

l"h

€

to increases in ink adhesion to the silicone layer, and the like, the durability
15  of the silicone layer may degrade.

Examples of the resin emulsjon 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

20  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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nodel , manuf actured by Shimaru Enterprises
Corporation; nmedia: zircorda ball having a dianeter of

woSoe Bbiwas used) for 7 hours to yield a pi 9?@54@2007/054125
ad an

I spersion (a). The pignent dispersion (a) h
average particle diameter of 90 nm < Preparation of

8 Aincliond) BRI cApSIELF cAVndd o BRI, iR, ;3'8 N
. Fl heni.cal. tant represente
2 Bikin Tacl P FaRe R O oI55 i, B0, 08 Of BEDAe
DuPont Co.) 2 parts by mass CF3CF2(CF2CF2) m
resrcpol st @rroe need Hayeves) attqrdgionidsaeqaired beratise an

integer of 6 to 8 and Th" is an integer of 26 or

depereling bndhbeodztHihatiar boa pi@aseeink composition components,
preservativei anti fangal agent (PROXEL LV, manufactured

e R Sl brorte PR Pl PR O SRS o

I'si or (ani oni ¢ sel mu
TN SR SR S
diesggrhsau{]g Sgé,\r?cf te}{e olr?e tpha;la.rt t15S cc?ri/starilatlsys excellent in dispersion stability is
a self-emulsifiable anionic polyurethane emulsion resin. When such an
emulsion resin is used, the polyurethane resin is more preferably an
ether-based polyurethane resin than polyester-based or polycarbonate-based
polyurethane resin in terms of sticking tendency and dispersion stability of
pigment. The reason is not clearly known, however, many non-ether type
pt-JIyurethane resins are weak in resistance to solvents and are likely to
flocculate when stored under high-temperature conditions.

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
Corporation); AP4710 (acryl-silicone resin emulsion, manufactured by
SHOWA HIGHPOLYMER CO., LTD.); and SF460, SF460S, SF420, SF110,
SF300, and SF361 (polyu.rethane 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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An inkjet recording ink was prepared wth the
above-noted fornmulation, the materials were stirred
f urs, the mxture was filtered throug 007/054125
Woﬁg%ﬁgﬁe filter having a hole dianeter of O. gcg’r"i’ﬁ toa
t hereby obtain each inkjet recording ink. 5The
. y 1 QB 0% % hhss, hhlintére
sofEBAGAG, 8 feer iy Ly SrmaBee) 2k

recor yceril ne and

di et hyl e | ycol , fl uoroc ical surf ki 3)
prekestly (6 tisnsie S Baeactren fhe SteRof R e
were stirred for 30 m nutes, and then the pigpent
erlilsiver isiless thay Ovids byavaass, atser e repin erpalsiqinis %EQPS‘# ona
was stirred for 30 mnutes, the resin 10 enul sion was
reé@sideds heditie, aifsitusfabrisionkesistanbeisimallideevashest i rr ed
for 1 hour to thereby prepare the inkjet recording
ok MG S P ' i dw content
5 m%@fmlent LAY RS &&ﬁelrl H&ﬁt%’o@eﬁl ﬁ‘égn%]?@gﬁ. WHeR the

I'T1cone > e surfac

| - el ectrofarnmed nozz] e I licone, [es]
of S e EHRHOByYS o chrae s S dr {%ﬁ%@}@% to
LTD.) was apgl i ed by sprayi ngl to forma sili cpnleﬁ%%er
cahgvowigprnting rersken sikjet techpelogy chier todhe eycesgivie
hol e and the back face of the nozzle plate were nmasked
Viwdsﬁya)fwmﬁksol uble resin, the nozzle surface was
coated with the silicone resin to forma silicone
_PiB%RLt -and then the water-soluble resin was peeled off
afd tenoved fromthe nozzle. The silicone |ayer was 20

left intact at.roomt rature, foor days. a
10 har aoHEPIER S ot Pe SRy tieroing Pl A0Gbly selected
nozzl e surface. The ink repellent |ayer had a
insgréateace withh thesiaterrigd wie, bowe VR OTgARICPIgMNET o
surface tension of 21.6 MY m Here, the thickness of
inbPeariia bigrheelsreay be pyeferalils useds uTed osinoge pigmens noay
fiTmthickness neter (LAVBDA ACE VM 8000J manufact ured

LAl r ixed for use. The surface
b%)%e&%@%@ss ;a&%géﬁgl?ﬁgﬁe?%%%el I enltlsel ayer was neasured
using. a tracer type surface roughness ter
( DEK FARIIEIeS Rk e ‘gf&aﬂi%ﬂlgwf\%gg"@“ 8379 BIERETS) e, ).
The critical surface tension of the ink repellent,

15 phthplrcyaanerpigmeants anbyraguitane PAERIIHS, GURIEIIRRS BIgTRANLS,
Contact Angle >

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 ox channel method

is preferably used, and a carbon black is preferably used which has a
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The nozzl e plate was eval uated as to nmechani cal
durability by 10 conparing the contact angle of the

wo hfs/10Ap; measured at the initial stage with tp@r/m@ﬁﬂggus
ang{e o% the ink (a) nmeasured after w ping the nozzl
plate 3,000 ti rres using a w per bl ade (EPDM rubber

Plj%?%‘?ﬁg’%‘?‘élﬁleo gistef of 38D 41 %a%tsf’%ﬁ"ﬁ%“ﬁ? o B
Byngy] B BIHELS %dﬁﬁﬁ%ﬁe 00 c{tgmamiflﬁléaﬂtae*'tﬁ% fign of

(frl nter (I1PSIO G707, manufactured by Ri coh Conp
rd/10Q igdharl 5hmiEy 880 g1angd a weldtide cantent of A% rﬁk i A, and a
head was filled with the prepared inkjet recording
pHRMaluabfl2ttb®. di scharge stability was eval uat ed
according to the 20 !bl ow ng procedures. Table 1 shows

5 the ewal@atd ok ‘B?é‘%kt S CO;gﬁl%lﬁ' aﬂ? Lyt ta%flé ?g?c?.uct can be

successi vel y out put OW ng

& " B t@g@;%ﬂ?hémaﬁ“ dalp daatlap fssdbo &Z)Zaéwﬁﬁ@wo
50 tines to thereby print 1,000 sheets in total of the
2304, N %@aMCFtaﬂe&af&%No dife Neoris, Noe 52, MAT, A% AfiA100,

pattern chart was printed out; and the last printed

arfdhBRl 2266BVaHUBhhyfiasdEy adits Obihe ShReeical Cobs&ration);
of streaks, white spots, and di sturbed di scharge in

RAGHNE 108" KAy s It TN e
w0 axth B LB AR ﬁvﬁqﬁé&eﬁ%rﬁ%ﬂa&% "

5%in the total area of t he paper, and the chart was
Regal A30R, iRagal 066R; 40€edd e MOINARCHK 508 MION%BRUIH800,

cycle. For the printing conditions, the recording

MO2A RIOH 839, mmeﬁpgmﬂMcmARdH 100N M ONAER O/8S 1 57,
to one-pass printing. 10A: No streak, white spot, and

Mgﬁzgm oS REBNRR IR0 EN kP Rb PR SOT
%ﬁ(ﬁﬁ&@dmﬁqﬁwﬁ’?wﬁég%ﬂé@ﬂ%é&}@@ﬁéﬁé@}{

wer e observed 15 throughout the solid part area. "
15  FWd, €QkORaBLAGK HWiSWwheIcORMBLACK F3V20@,0008i0%) BInA(CK
was

S 150, COLOR BLACK S160, COLOR BLACK S170, PRINTEX 35,

PRINTEX U, PRINTEX YV, PRINTEX 140U, PRINTEX 140V, SPECIAL
BLACK 6, SPECIAL BLACK 5, SPECIAL BLACK 4A, and SPECIAL
BLACK 4 (all manufactured by Degsa Co.).
20 Next, specific examples of color pigments are exemplarily
described below.
As organic pigments, azo pigments, phthalocyanine pigments,
anthraquinone pigments, quinacridone pigments, dioxazine pigments,

indigo pigments, thioindigo pigments, perylene pigments, isoindolinon
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normal Iy di scharged, and "B" and " C' respectively

i ndi cate defective discharge of the inkjet recording

' i's conceivable that the results of By £1125
Wd%}%wiﬂL W¥abl e to a decreased recedi ng cont act angr 9’;’ !

the ink 20 due to wi ping of the nozzle plate i.e

AT o Bhelipt R PR TED b B chigment,
o Sgevat BircRAEE FREMDHRevor &5 Peatid PalsF oA eHdes

the follow ng pignment dispersal (b) and ink (B). The
titarkjuen oxislesr adileigr edebeamstepbativan sdfate aluminume yezwride,
as in Exanple 1. Table 1 shows the evaluation result.

baridke pail &, ﬁﬁnﬂuaicﬁﬁﬁﬁhn{:}e&pehﬁdrﬁé tpw> an&.rhetal powder
Pi gnent Bl ue 15::3 (Cyanin Blue A-292, nmanuf actured by

a%%x ??ﬁ (gel ko, Kogyo K K) ..... ..... -
20 pana oY mass Nonioni c surf act ant ( pol yox?/gt hyl e=
surfg ‘%?mhﬁge,&‘%lz’@? Z’&“%hf h erdiedAnd

Ol & Fat Co Ltd.) 0 e arts by mass
oBiysbé smle@blme]epted melaiame b'gnthnﬂs%mtende use. Examples

thereof include C.I. Pigment Yellow 1, C.I. Pigment Yellow 2, C.I. Pigment
Yellow 3, C.I. Pigment Yellow 12, C.I. Pigment Yellow 13, C.I. Pigment
Yellow 14, C.I. Pigment Yellow 16, C.I. Pigment Yellow 17, C.I. Pigment
Yellow 73, C.I. Pigment Yellow 74, C.I. Pigment Yellow 75, C.I. Pigment
Yellow 83, C.I. Pigment Yellow 93, C.I. Pigment Yellow 95, C.I. Pigment
Yéllow 97, C.I. Pigment Yellow 98, C.I. Pigment Yellow 114, C.L. Pigment
Yellow 120, C.I. 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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After prem xi ng the above-noted conponents, the _
pre-m xed conponents were circulated and di spersed in
P62l yre bead m il (E DL nodel, manufact U{;gg aﬁ"f"”b

WO%?]I nmaru Ent npri ses Col poration; nedl ia zirconia

having a diameter of 0.3 mmwas used) for 7 hours to

di spersion (b). The pignent dispersion
a:%ﬁb?i#n%l A PRIRY,

n average particle di arreter of 90 urn. <

Prepar ati on I nk ment perS| on b
partg’ﬁ‘?‘ §9 gecweg@g%éw#@q T Blgment

Di et hyl ene gl ycol 20 parts by mass Fl uor ochem cal
Blyardf &6t RigmeripBleedh(th PigmeheBhal 3, oW RigkentBlee 15)L1

part by mass WD 2007/ 100121PCT/ JP2007/ 054125
Pigketd2rt BI&OHR:3, &1, Rightlerd 8165354, O R PigmEhPBIde 18:34, CI.
Pigment Blue 16, C.I. Pigment Blue 22, C.I. Pigment Blue 60, C.I. Pigment
Blue 63, C.I. Pigment Blue 66, C.I. Bat Blue 4, and C.I. Bat Blue 60.

For the pigments contained in each ink used in the present invention,

those newly produced for the present invention are usable.

By using C.I. Pigment Yellow 74 as a yellow pigment, using C.I.
Pigment Red 122 or C.I. Pigment Violet 19 as a magenta pigment, using C.L.
Pigment Blue 15 as a cyan pigment, inks which are excellent in color toner,
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
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
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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WO A

CH3JmCHs PFor nul a ( 3) In Formula (3), "n" is an
integer of 4, "nf is an integer of 21, "p" is an

i nteger_of 4, and Rl is CF2CF3. PROXEL LV S
ﬂmﬁ:‘tur ed by AVECIA Co.) 0.5 parts by naggT/gmoowo:uza
Pol yur et hane resin enul sion (anionic self-emulsifiable

r bQn - based pol yuret hane resin o

N%%fé@éf@sﬁi&@%ﬁﬁfﬁ%m%rﬁyf Bt i Gand

td. 2.5 parts b
b 7 ek ok o theaboyiyRola ELAeriE
recording ink was prepared in the sane manner as in
tHatasdheng texaeptunt bépighent cdarsepantickasgadhe dnk adhered on
following ink (C. The inkjet recording ink was
ﬂqﬁém ﬁpldté IR FSOPReVRRARGIhA L Fe afPldyet bel dred
shows t I 0 .

e eval uati resul 15 < Preparation of Ink

b Rigtipn b BL%arsl SRERLIA chénic SARE Widing.™ FAfHES Hean

prevent diffused reflections of pigment particle in printed image parts and

can also provide print images with uniform image density.

As for the number of coarse particles in the inkjet recording ink, the
number of coarse particles having a diameter of 5.0 pm or more is preferably
less than 50, and is more preferably less than 30. Here, the number of
coarse particles indicates a value that the number of coarse particles in 5.0
pL of an ink measured, for example, ACCUSIZER 780A manufactured by
Pa-rticle 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 Viscosity‘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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50 parts by mass 10 parts by mass 20 parts by mass

WO 2007/100121 PCT/JP2007/054125

average particle diameter of the pigment can be controlled depending on the
size of beads put in a dispersing apparatus and the dispersion time, and to
make the average particle diameter of the pigment 150 nm or less, beads
having an average particle diameter of 0.05 mm to 1.0 mm may be used, and
the dispersion time may be set to 1 hr/L to 100 hr/L.

To the water-based pigment dispersion, ink components (for
example, wetting agent, surfactant, pH adjustor, preservative,‘ and
anti-fungal agent), which will be hereinafter described, are added and the
ink components are stirred at 20° to 30° for 1 hour to 3 hours, thereby a
water-based pigment ink of the present invention can be obtained.

- Wetting Agent -

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.
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, itis
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
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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Fl uorochem cal surfactant represented by the foll ow ng
Formula In Fornmula (2) "m' is in integer of 1 to 9,

wid7/1dbi2d S an integer of 0 to 25. PROXEL  peyyyp2007/054125

(Xnanufactured by All ECU Co.) 0.5 parts by nass
Styrene-acrylic resin enmul sion (J-450, manufactured by

. . t .
S ATl oy BBl ePterofnlue

pol RSl T e B e T helhaRee ahasbrer BHOAng

the ink were 10 respectively changed to the foll ow ng
ghicghsrimetind de-Hiusyl alwolaﬁaetﬁyﬂen(e yeotrolyatljydene glycol,

recording ink was evaluated in the sane manner as in
pEeTBbelehe glpddlel, S-prhevseditic 1 6has@inedivly glyubtine,
1,2,6-hexanetriol, 2-ethyl-1,3-hexanediol, ethyl 1,2,4-butanetriol,
1,2,3-butanetriol, and petriol; polyvalent alcohol alkyl ethers such as
ethylene glycol monoethylether, ethylene glycol monobutyletimer, diethylene
glycol monomethylether, diethylene glycol monoethylether, diethylene
glycol monobutylether, tetraethylene glycol monomethylether, and
propylene glycol monoethyl ether; polyvalent alcohol aryl ethers such as
ethylene glycol monophenylether, and ethylene glycol monobenzylether;
nitrogen-containing heterocyclic compounds such as 2-pyrrolidone,
N;methyl-Z-pyrrolidone, N-hydroxyethyl-2-pyrrolidone,
1,3-dimethylimidazoridinone, e-caprolactam, and y-butyrolactam; amides
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
more.

An inkjet recording ink containing at least any one of 1,3-butyl

glycol, diethylene glycoll, 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
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< Preparation of Pignent D spersion (c) >
Cl Pignent Yellow 74 (Yell ow No, 43, Manufactured by

pippon Seika Ko... ICE) 150 parts by, 007/054125
Wogg 7l3-51?>0<ygthyl ene (n =) octyl ether .. -... ['?/8%2 S
parts by nass Distilled water 750 parts

- V N .

vilorERSton and ikl EheBl Al KGR R AR ARALE AEhEY mageg in

and dispersed.in a disc type bead ml|l (Kith 20 nodel,
thr?aﬂ’iﬂ‘SSEFb‘F‘é‘?%H’)P'Shi nmaru Enterprises Corporation;

nmedi a: zirconia ball having a‘dianeter of 0.3 nm was

used) The pdied amaenntofithelvwetdingagendnin theymosdiog ipk)is

The pi gnment dispersion (c) had an average particle
peferadile 0. 0h bI0muBs t6<50% ﬁﬁtsis,oﬂn@fmdﬂéﬁyﬂa@rab_ly ¥% by mass

20071100121PCT/ JP2007/ 054125 Pi gnent di spersion (c)

3 mass Gycerine --------------
toZO%aJytﬁlaQé{ -------- 10 parts by nass

cur 1 at Ptk afeResdh 365 SR Bar e bAoA TnaY 5¢3)

appropriately selected in accordance with the necessity, and examples

tn

thereof include anti-foaming agents, pH adjustors
preservatives/anti-fungal agents, antirusts, antioxidants, ultraviolet ray
10  absorbers, oxygen absorbers, photo stabilizers.

The anti-foaming agent is not particularly limited, may be
suitably selected in accordance with the intended use, and preferred
e}'zamples 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 adjustt-,;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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1 part by mass OCH2- RF OCH2-Rf 11 CH2CH2 H--11 -{
0- CH 0- CH2 0 CH2-CH2-0CH2-0- O Hr O H I

wo%ﬂMPFor mula (3) In Formul a (S) é,@gﬁi,ﬁm%s‘ms

eger of 4, "nm is an integer of 21,
integer of 4, and R is CF2CF3. PROXEL LV

&%&%ésa‘ﬁﬁe‘{r SPmchu&VE%ﬁe% 3311 grﬁ %ﬂ.%gﬁfﬁ%ayaﬁq 3 aﬁat i ed

rcone resin é
tgg @ml_\;la}%: @gﬁgg o'g’?llﬁalggxe ' rﬁr?%% o ﬁ%iu dll'oomnde
sodium hydroxide, and potassium hydroxide; and carbonate salts of alkali
metals such as ammonium hydroxide, quaternary ammonium hydroxide,
quaternary phosphonium hydroxide, lithium carbonate, sodium
carbonate', and potassium carbonate.

Examples of the antirusts include acidic sulfite salts, sodium
thiosulfate, ammonium thiodiglycolate, diisopropylammonium nitrate,
pentaerythritol tetranitrate and dicyclohexylammonium nitrate.

Examples of the antioxidants include phenol-based antioxidants
(including hindered phenol-based antioxidants), amine-based
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 Dajn.ippon Ink and Chemicals, Inc.) 150 parts by mass
e Nonionic surfactant (polyoxyethylene (n = 40) B-naphthyl ether)

............................................................... 113 parts by mass



10

15

20

An inkjet recording ink was prepared in the sane

manner as in 15 Exanple 1 except that the ink was
woSshp@sd t o the followi ng ink (E). The inkjet Pé?ﬁﬁoﬁl'}/(%%zs

in vvas eval uated in the sanme manner as in Exanple 1.

Table 1 shows the evaluation result. < Preparation of

I nk (EDistilled water --+--+- Fi-.go@AL..AL. SPEL SI.0N 76Mn 4 rts by mass
................. 50 parts by mass 20 G%/cerl nel

o eARY: PRSixing tho a&aovsrv&?ﬁ‘iﬁ?%gﬁnsa? 453y bR :

repr esented by the follow ng Fornul a
corpyRenty FrerPCHakEtans dispereed iy asils@ufpmhmd gl (KDL
by DuPont Co.) 2 parts by mass C. F3CF2(CF2CF1) El1-
mGHRCHR &6 (factiide d0dy $hidmanuEnteppfissdCbepdrakion; miedia: an
integer of 6 to 8, and of 26 or nore.

zi?gﬂfgl-ba@/héﬁﬁlg B4 JPY). f&ﬁ&'v@a&&séd)ofoﬁ PRO (0) ¥%ield a

nmass *Ion exc ange waterl7.5 parts by mass npar at’i ve

Exa 1 An i record| |nk Was red in the
P pofsion | e eeipt R () GATLAD average
dlsperS|on and the |nk were 10 respectively changed to
paritcle diamaterffi0gment di spersion (d) and ink (F) The

i nkj et recording ink was evaluated in the sane manner

< &repardbxenpf Bnld (A)Tabl e 1 shows the evaluation result.

» Pigment dispersion (a) «+-reresreeeereemeneees 50 parts by mass
® Glycerine ............................................. 10 parts by mass
° Diethylene gly-col .................................... 20 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— CH,CH,0(CH,CH,0),H Formula (2)

«€__»

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

o 1,2-benzotﬁiazblone-based preservative/antifungal agent
(PROXEL LV, manufactured by AVECIA Co.) «+=++treeeeceases 0.5 parts by
mass

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

» Jon exchange water «-»+-=roooceermrescnenne 15 parts by mass
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< Preparation of Pignment Dispersion (d) > C J. Pignent
Red 122 (FASTOGEN SUPER MAGENTA RG 15 nmanuf actured by

I N n Ink and Chemicals, Inc.) 150 parts <41s
WQ%P@F(BE%I ubl e styrene-acrylic resin (11PD 71,P@h‘ﬁ@o%%(b“123

manuf actured by Johnson Polynmer Inc.).22 narts by nmass

0 1 Mot Lo 825 RS, BB o o Loy Ay
TR S i i B B

Enterprises Corporation; nedia: zirconia ball having a
filliezed throwdh A.Memirans filieedaving azhdle dizmeteryofd).g8 pan to

pi gnment di spersion (d). The pignent dispersion (d) had
tRéreBY UG each inkjet recording ink.

The blending order of the components for the inkjet recording ink
is as follows. (1) glycerine and diethylene glycol, (2) fluorochemical
surfactant, (3) PROXEL LV, (4) ion exchange water. These components
were stirred for 30 minutes, and then the pigment dispersion (a) was
added to the mixture, the mixture was stirred for 30 minutes, the resin
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.,
LTD.) was applied by spraying to form a silicone layer having a thickness
of 1.2 um. Specifically, a nozzle hole and the back face of the nozzle plate
were masked with a water-soluble resin, the nozzle sw_urface 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
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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particle dianmeter of 90 nm < Preparation of Ink (F) >
Pi gnent di spersion (d) 50 parts by nass

woSosaghe - - L I - - PCT/JP2007/054125
..... 10 parts by mass Diethylene glycol 20 parts

by mass Fluorochem cal surfactant represented by the

ad C@(Btj)l&iﬂﬁﬂ]ﬂl ok gl%)tef EARED ATRCR AR 8666 BYa dHEORred

2 parts

3CE2 2) 1 0: CH20) nHFormul a (2) In
byﬁﬁf“'}'ﬂ:}P 0 »re W‘g'—%? eger of 6 to 8, and "n" is

an i nteger of 10 26 or nore. PROXEL LV (manufactured
by Alibel surface) ramghness (Bahyf thesiak repellent harryewas
water17.5 parts by nass
measured using a tracer type surface roughness meter (DEKTAK3-ST
manufactured by Veeco Instruments Inc.).
The critical surface tension of the ink repellent laygr was
measured by Zisman method.
< Evaluation of Contact Angle >
The nozzle plate was evaluated as to mechanical durability by
comparing the contact angle of the ink (A) measured at the initial 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 Ricob 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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Conpar ative Exanple 2 An inkjet recording ink was
prepared in the sane nmanner as in is Exanple 2 except
wotﬁﬂ‘}/l(folgﬁ pi gment di spersion and the ink werepcrip2007/0s4125

respectively changed to the foll ow ng pignent
disper5| on (e) and ink (G . The inkjet recording ink

Ipea\‘:q‘J ovvs tvﬂaeg nl%ua F%@%ﬁa?‘% @%g%?g tilvgﬁl sof

Pl g ersi on
W(swﬁfrqﬁil ol S To grel amrizthesing obHBaRR BhbA seBis and
Kogyo ILK.)150 parts by nass Wat er - sol ubl e
distyriededischgtgecin saih p@H}R@f@h@ 5%rahaftand eealupyed based on
Johnson Pol ynmer Inc.)20 parts by mass *Anionic

tﬁéifdl%wl:latgtcé{o@tﬁ\ht r’irﬂeBpﬁaht Batﬁ@ﬁwt@s 6f a cBartof viFhichmHeo
at Co.. Ltd.) . - . e ee e e e e e e e

5 pﬁ%‘te& apé/a B> % l?hst'h ﬂﬁ Vﬁjeﬁra the éach co or Prmted area in

................ parts y mMass

rem.xi-n the ab -no one the r X
RN e TRy marfapdd% Gfort was
type bead m |1 (KDL nodel, rranuf actured by Sbinmaru
pEmted priths e Cosrutivei colgr inkdisd:108% doty evdlel | Fantheg a
di ameter of 0.3 mmwas used) for 7 hours to yield a

pPingiRNdonditipas Sik rdcerdihBelepisttyBiis getse360 dpi, e thrd
an average particle dianeter of 90 nit. anPreparation

p%t Inq(lfde( &)as set to one-pass printing.

10 A: No streak, white spot, and disturbed discharge was observed in
the solid parts.

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

15  throughout 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

20  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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Pi gment dispersion (e) 38 parts by mass ddycerine
Di et hyl ene gl ycol . Fl uarochem cal surfactant represe

wo ko - ?E 2 CH H2-0--ri cHr - CH2- 0-14 PCTEi‘f%ﬁ’wosnz
0%4, "m' is an integer of 21, "p" is 4, and >

CF2CF3. PROXEL LV ( manuf act ured by AV- ECU
il s PRt
beaﬁ’gg%ﬁ% Aﬁ.lggmﬂk Wag %5 udalltgg mryt(le sam E%{e‘i"df:lsl in the
Example 1. Table 1 shows the evaluation result.
< Preparation of Pigment Dispersion (b) >

5 e C.I. Pigment Blue 15:3 (Cyanin Blue A-292, manufactured by
Dainippoﬁ Seika Kogyo K.K.) «wrrreerererermmennininniienne.e. 150 parts by mass
e Nonionic surfactant (polyoxyethylene (n = 20) -naphthyl ether)
.................................................................. 122 parts by mass
e Anionic surfactant (PIONINE A-51-B, manufactured by
10 Takemoto Oil & Fat Co., Titd) ceeevereereemrmnii 2 parts by mass
@ Distilled Water «---w--rrrerrrrereeseriearaentseenseinrens 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:
15  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) >
o Pigment dispersion (b) ----sreeeeerrerecrinenaieian.. 38 parts by mass
20 ® GLYCETIne +-++rerosrreerrnrnreennnere st e 10 parts by mass
e Diethylene glycol «+«««+---ererersessernrsisinerinnnnnn 20 parts by mass

e Fluorochemical surfactant represented by the following Formula

(3) ............................................................... 1 pal-t by mass
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Exanpl e 3 except that the pignment dispersion and the
ink were respectively changed to the foll ow ng pignment

wog%@ /Sdgii'elon (6 and ink (W The inkjet recordi @@:F}gg%%gy@ﬁns

d in the sane manner as in Exanple 1.
shows the evaluation result. < Preparation of Pignment

Di sper si Dr As a magenpgypignent, a pignent
with a c%‘%xyfic acid group intlrogtced t hereto was

prepar ed By supj gcting C. 1. (PigifEht Reg 122 to a
ey kfoniotint-sopen
i sperse n i1gn{exchange jwater | and the pi

di sBersi %Swas concentrgte by ans 1 o?}'«%%la @)
desalination through an ultrafiltrati on nmenbrane to

t her elyFyiRhlA (8),"Rgapha iRtegePof 4, HADES & Ditegéridf 2, “p” is
pi gnent concentration of 15% This was taken as

j [ ion (0. < Preparation of Ink
a{{%zééggpﬁ%{nen dgsép%%gfi%bn (046 parts by nmss
A yceri

_____ . Pri%eO}](]%Lp § fna%y act%ieégygé\?ﬁbig&%gﬁ% parts by mass

FI uorochem cal surfactant represented by the foll ow ng
For nmué ol)rethsie t€din ermmlsicr (anienticaelPemudsifiably 2
parts by mass CF3CF2( CF2CF2) m

pOlR RS #6428 )polifr@Fetth e rddin2th Blied, BH4B062 manuthctred

an integer of 1'to 9, and "n" is an integer of Oth 25.

bﬁﬁﬁf@%hgk{yn{cg@%g AL ed..hy. AVECLA.Cn.)..Q.5. parts..by 5

yrene-actylic resin enul sion (J-450,

manuf act ured by Johnson 60 WD 20071100121
parts by mass

o Ton exchange water «-+«+-«+--eee SISl v s o' o= w2 = e 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 (a) ................................. 50 parts by mass
o GLYCOIINE -+ rereestrersrsrsresraerisenmsinssesminssesnns 10 parts by mass
o Diethylene glycol -+« --«+-seorerereserssusessarnennn: 90 parts by mass

o Fluorochemical surfactant represented by the following Formula

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

CF3CF(CF,CFy),— CH,CH,O(CH,CH,0),H Formula (2)

o4



Pol ymer Inc.) Pc:T1JP20071054125 2.5 parts by mas
| on exchange water -- ------- R -. 19

woR@7%oBY mass Conparative Exanple 4 ABCt/B¥do8H 054125
recording ink was prepared ie the sane manner as in

Exanpl e 4 except that the pignment dispersion and the

i nk r i¢ lcQwi: i

di sp\gﬁsll%on Ege@t))al’ngﬁ’iL ﬁ%%ﬁ%ﬁg%ﬂfgpa%ﬁl&% ?%8%% of
Owa% eval uated in the same manner as in Exanple 1.

y FI"e 1 shows the evaluation result. < Preparation of

Pi gnent Dispersion (g) > OAs a yell ow pignent, a

pi gmeRROXAL LVcanaowiactereddhy Cavr ddbaedts by mass

thereto was prepared by subjecting . Pignment Yellow

74 t @ Stylrene-therflas aisii emill sise(Jt 450 iRt facthie:dobg Tehhson
was di spersed in ion exchange water, and the pignent

' LQn..was..concent.rat.ed. by..ome j-aation,
5 Pt{i@@‘fﬁﬁwn was..Concen Y %Pgi‘ﬁsﬂgfeésg

ough an ultrafiltrati on nmenbrane y yield a

yell o [ nt dispersion with a pigment concentration

of 15%’&%" afas V‘f%ﬁ%n as’yel'l'ow gl' gﬁeht"dfgﬁé%'taﬁ@hmass

(g). < Preparation of Ink (I) > Pignent dispersion
ExapppB34parts by mass dycerine 10 parts 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
10 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) >

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

15 Dainippon Seika Kogy-o K.K.) ................................. 150 parts by maSS
e Polyoxyethylene (n = 7) octyl ether <+« 100 parts by mass
e Distilled water «+- - - -crreterreereersaerrisitnmesncancans 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
20 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) >

5b6
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20 D et hyl ene glycol 20 parts by mass Fl uorochem cal
surfactant represented by the following Fornmula (3)1

mass  OCH R CH2 0- CH2-- G- CH2 O .
wEIIMACRS o GE G o 0 b GBror e Capitsitas

° Pigment dispersion (c) ................................. 37 pal-ts by mass
PY Glycerine teeuesvuitesssrenersssatessoocesasr o POt Rt aacs T 10 parts by mass
° Diethylene g]_ycol ....... R R A A e 20 parts by mass

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

?CHQ— Rf ?CHz_ Rf

o G =
H{O— CHs (IJ— CHz}O{‘CHZ_CHTOHCHZ—?" CHy 0}‘H
CHy " m CHy p  Formula (3)

"__rn

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

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

e Acrylic silicone resin emulsion (AP4710, manufactured by

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

° Ion exchange Water cecesecetnansetdnnuarervsesab e eny 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) >
o Pigment dispersion () ETIIRTI T IR PEL PP PPPIPPER 50 parts by mass -
o Glycerine ........................................ 10 parts by mass
o Diethiylene glycol -« +w«-swssereesrseesesrmneaees 20 parts by mass

e Fluorochemical surfactant represented by the following Formula
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In Formula (3), "n" is art integer of 4, "nI' is an
integer of 21, "p" is an integer of 4, and Rl is

woGh# 8121 PROXEL LV (manufactured ByrAvetdfsa12s
Co.) 0.5 parts by mass 5 Acrylic silicone resin

ermul si on (424710, manufactured by SHOM H GHPOLYMER

CO., (BTrg-308, mARihet¥dBSDuPont Co.) 100 exGha
vvater(Sjil’:@p‘)arts by mass Corrprm;fayi \%1 E>?a)rrpl e 5 E% I nKj g%ass

recording ink was prepared in the same manner as in 10

t t ' | spersi and .t
St cyigle el dietter HnE Aehc ittt Wol
di spersion (h) and ink (J). The inkjet recording ink
was evaluated in the same manner as in Exanple 1.

Tabl dnlFshouk e ‘Guil iman dntages olf 6. to<8, Reepatst i ismof
Pi gment Dispersion (h) > 15Wth reference to

inbé&Ragald @leranpl e 3 in Japanese Patent Application
Lai d- Open (JP-A) No. 2001-139849, a polyner fine

parti j }on_centai npa. ta.pi nt _was
5 prepd BRORSEIVURRpRRR Sl By el RRY, 0B Ay Bhss
solution, the inside of a 1L flask equi pped with a
nmechanoeg=chapge arateq v hermoneter  a ni'tr ddehpgets by mass
inlet 20 tube, a reflux tube, and a dripping funnel
Covapasarité Bixaniply Isubstituted with nitrogen gas. Then,

11.2g of styrene, 2.8g of acrylic acid, 12.0g of
An inkjet recording ink was prepared in the same manner as in
Example 1 except that the pigment dispersion and the ink were
10  respectively changed to the following pigment dispersion (d) and ink (F).
The inkjet recording ink was evaluated in the same manner as in
E;cample 1. Table 1 shows the evaluation result.
< Preparation of Pigment Dispersion (d) >
e C.I. Pigment Red 122 (FASTOGEN SUPER MAGENTA RG,
15 manufactured by Dainippon Ink and Chemicals, Inc.) 150 parts by mass
e Water-soluble styrene-acrylic resin (HPD-71, manufactured by
Johnson Polymer Inc.) s eenens 29 parts by mass
0 Distilled Water -+ trrrerererrersrrerssmneniaieiearnenns 828 parts by mass
After premixing the above-noted components, the pre-mixed
20  components were circulated and dispersed in a disc type bead mill (KDL-
model, manufactured ll)y 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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| auryl nethacrylate, 4.0g of polyethyl ene glycol
met hacryl ate, 4.0g of WD 2907/ 100121PCTATP20071054125

S macromer (trade nane: AS-6, nanufact gre8pd¥7/054125
A% J E&n/gT S

CO., LTD.) and 0.4g of xnercapto et
put in the flask, and the tenperature of the
conporRent s, wa ai.sed to 65C. Next; a m xture solution

Pa&?fé%)g%aé‘&e%r@?@rné%e, 25.2g of acrylic acid, 108.0g of
| at uyl paet hacryl ate 36.0g of polyethyl ene glycol

<R§¢Dﬁ@¢§ﬂna‘?fet,‘ﬁ‘6‘é‘f)(?g of hydroxy ethyl metimcrylate,
36.0g of styrene macromer (trade nane: AS-S.
manufedRiigurent digpdisadoédi - Co: L d: ), 3: 6y GO pate Rpeass
et hanol, 2.4g of azobis dinethylvaleronitrilE.,, and
189 QfGRRbAMket-hyi.ket one-was - del-i-ver ed-by:-difopsrts byyanass
the flask in 2.5 hours. After dripping the rai.xture

sol ut] F‘?PE?‘G gorélg;ggl .m.xt.u[.e..so.l..ut.i.an.of...O..wgﬁtswaﬁs

di met’h er F11e and 18g of nethyl et hyl ket oné was

delivered by drops into the flask n,O. rs. The

i xt o Elsapherpahauragupirersaeniat by Be dptoding Fiapule

0.8g of azobis dinmethylvaleronitrile s added

t her et() (E81800mamufaciueed dyddnBant&odurt her2 paea bygpass

1. hour. Upon conpletion of the reaction, 364g of 15

nmet hyl et hyl keto e was added into the flask to there(%
M(CRIEFgS, 2 €3 CHLCIROY,Eh a cofeemiulat(@on

(gg%g%gygngggm Then, 2 g(of %hgﬁooyﬂt ai ned pol yner

sol ution, 26g of Pignment Red 122, 13.6g of 1 non

pot assi um hydr oxi de_aquequs sol ution, 20g. of. !

met hyimel egmida &ﬁe,mahﬂagéﬁteiﬂeriog:@ t@%ﬁ’d’%@ ig@pgnteger of

sufficiently stirred. Thereafter, the m xture was 20
2&oeade@. 20 tines using a three roll mll (trade nane:

NR- 84A, manufactured by Noritake Co., Ltd. The

obt ai Pk At g VS aButadtired BYRVIECIA X cOBNgartvbYy anass
sufficiently stirred, and then put in an evaporator to

tdlhztr L%{P%om% cga]f#egfgggml..et.hyl.ke.t one..and..vwat gr7 4 berRily hlss

g of a nmagenta col or polyner fine

wer e

particle dispersion with a solid content of 20.0% by
Compargfiyve Exampleat ation of Ink (J) > Pigment
di spersion (h) Qycerine D et hgl.ene gl ycol .
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.I. Pigment Blue 15:3 (Cyanin Blue A-292, manufactured by |
Dainippon Seika Kogy(.) KK corenvrmrrenrmanecnien, 150 parts by mass
o Water-soluble styrene-acrylic resin (HRC-1645, manufactured

by Johnson Polymer Inc.) llllllllllllllllllllllllllllllllllllllllll 20 pal‘!ts by mass



40 parts by mass 10 parts by mass 20 parts by nass

WO 2007/100121 PCT/JP2007/054125

e Anionic surfactant (PIONINE A-51-B, manufactured by
Takemoto Oil & Fat Co., Litd.) ««--er-ereeremrrmmrmmnnasianeianins 2 parts by mass
o Distilled Water «---rr-crrerererrerrnrmerererareeiennans 828 parts by mass
After premixing the above-noted components, the pre-mixed
5 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 hém-s to yield a
pigment dispersion (e). The pigment dispersion (e) had an average
particle diameter of 90 nm.

10 < Preparation of Ink (G) >

° Pigment dispersion (e) ................................. 38 parts by mass
Y Glycerine ................................................... 10 parts by mass
Py Diethylene glycol ....................................... 20 parts by— mass

e Fluorochemical surfactant represented by the following Formula

15 (3) ............................................................... 1 palrt by maSS

?CHZ— Rf ?CH;;_— Rf

?Hz ‘ ?Hz
H{~0~CH2— G~ CHZ}O‘ECHZ—CHZ—OHCHZ*?— CHQ-O}H
CHy “n m CHa p  Formula (3)

a“”_ r

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.
e PROXEL LV (manufactured by AVECIA Co.) 0.5 parts by mass
20 e Ion exchange ‘Water .................................... 30.5 parts by mass
Comparative Example 3

An inkjet recording ink was prepared in the same manner as in
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Fl uorochem cal surfactant represented by the foll ow ng
Formula (2) (FS-300, manufactured by DuPont Co.) 2

wom}% mass C F3 CFACF2CF 2)rn PCT/JP2007/054125

CH2CH20) nl i For nul a (2) In Formul a
(2) "m'Qise%gn integer of 6 to 8 and "n" is an
&%Ql%r?, cebd tRAt Bhe plient BRESHioh\Andndreuinkcwereed by
AVE A Co.) 0.5 partgm%oy mass | on exchange water

ré.f,pq'ctlﬁ{g%ye t&haréged tg the fo]l'ow1ﬁ§ };?%.%h% HidpersmasHlad enld (H)

cont act ang Initial stage)
cont
The m%qet recoﬁdem as ev tatéaci] %n ®he same manner as in

Example 1. Table 1 shows the evaluation result.
< Preparation of Pigment Dispersion (f) >

As a magenta pigment, a pigment with a carboxylic acid group
introduced thereto was prepared by subjecting C.I. Pigment Red 122 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
magenta pigment dispersion with a pigment concentration of 15%. This

was taken as magenta pigment dispersion ®.

< Preparation of Ink (H) >
e Pigment dispersion (f) «---s-s-seseseesesees it 46 parts by mass
0 GIYQETINE ++srrseserrereorsnmmnsssrmnnssass st 10 parts by mass
o Diethylene glycol -« s--sseesmerssssssssuseene. 90 parts by mass

e Fluorochemical surfactant represented by the following Formula

(2) (FSN-100, manufactured by DuPont Co.) -+ 2 parts by mass
CF3CF»(CF,CF)m— CH,CH,O(CH,CH,0) H Formula (2)

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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(after wiping nozzle plate 3,000 tines) 51.0 50.2 50.6
Di schar ge stability A Ex. 2151.3 A A Ex. 3151.8

WO 2007/100121 PCT/JP2007/054125
POlymeI' InC.) ......................................................... 2_5 parts by mass
P Ion exChange Water .................................... 19 parts by mass

Comparative Example 4
An inkjet recording ink was prepared in the same manner as in
5 Example 4 except that the pigment dispersion and the ink were
respectively changed to the following pigment dispersion (g) 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 (g) >
10 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
e:;change water, and the pigment dispersion was concentrated by means
of desalination through an ultrafiltration membrane to thereby yield a
15  yellow pigment dispersion with a pigment concentration of 15%. This
was taken as yelléw pigment dispersion (g).

< Preparation of Ink D >

° Pigment dispersion (g) ................................. 33 pa_rts by mass
o GLYCETInE «+e-semrremrnersrsansenmsnss st 10 parts by mass
20 Y Diethylene glycol ....................................... 20 parts by- mass

e Fluorochemical surfactant represented by the following Formula

(3) ............................................................... 1 part by- mass
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Ex. 4148.7 464 B 1 Ex. 549.648.7 i Conpara.' 47.2
Ex. 1 30.4 C Conpara. 47.6 Ex. 2 31.7 C

WO 2007/100121 PCT/JP2007/054125

OCH,—Rf OCH,—Rf

CI>H2 <|3Hz
H{»O—CHQ— ?—GHZ}O{CHQ—CHZ—OHCHQ—?~OHT 0]~H
CHy N m CHs p  Formula (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 CFCFs.

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

5 o Acrylic silicone resin emulsion (AP4710, manufactured by
SHOWA HIGHPOLYMER CO., LTD.) «---+cc-e-- 2.5 parts by mass
° Ion exchange Water .................................... 33 pa_rts by mass

Comparative Example 5
An inkjet recording ink was prepared in the same manner as in
10 Example b 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) >
15 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 |
20 tube, a reflux tube, ana a dripping funnel was sufficiently substituted
with nitrogen gas. Then, 11.2¢g 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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Conpara. 46.5 Ex. 3 33.1 Conpara. 1 46.9 Ex 41 .:
32.9 C------ 1 Compara. 1 47.3 iEx. 51 32.4 C

WO 2007/100121 PCT/JP2007/054125

styrene macromer (trade name: AS-6, manufactured by TOAGOSEI CO.,
LTD.) and 0.4g of mercapto ethanol were put in the flask, and the
temperature of the components was raised to 65°C. Next, a mixture
solution of 100.8g of styrene, 25.2¢g of acrylic acid, 108.0g of lauryl
methacrylate, 36.0g of polyethylene glycol methacrylate, 60.0g of hydroxy
ethyl methacrylate, 36.0g of styrene macromer (trade name: AS-6,
manufactured by ToaGosei Co., Ltd.), 3.6g of mercapto etha'nol, 2.4g of
azobis dimethylvaleronitrile, and 18g of methylethylketone was delivered
by drops into the flask in 2.5 hours. After dripping the mixture solution,
another mixture solution of 0.8g of azobis dimethylvaleronitrile and 18¢
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;methylvaleronitrile was added thereto, and the mixture solution was
further aged for 1 hour. Upon completion of the reaction, 364g 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 agueous 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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CLAI M5 1. An inkjet recording apparatus,
conpri si ng: an ink flying unit configured to
W({%ﬂ}h/ﬁ{d ilnkj et recording ink by applying an i gpglpshob/Bs4125
e quet recording ink to forman inmage,
wherein the nozzle plate surface of an inkjet head in

cgﬁ%{lib%zb!@% %gi‘#?gg @@as an ink repellent |ayer

containing a cone resin; and the inkjet recording

i.nk conpris t, | east a pignent, water, a

<IIFII?QF‘B% %ﬂiogi?gﬂjr?act ant, and a nonionic surfactant

and 10wherein an angle U forned between the tangenti al

|i ne pRizmagt dispensionhd i de - edge of "t e opehd BTET DY Hass
ink repellent |ayer and the surface of the nozzle

pl at es (dyd¢casise t-han--90--degr ees;--and--a-curvat 10 partchyumass
r of a curve near the opening of the ink repellent

layer, i n.the.thi.ckness..d.of.. poytiHespef
t he I.n repe efnt ayer ot her than the nel g or noo r%ass
? he i npieth ﬁ@g&%&? oy han the ney 2o Bat 8 biima

the o in f the ink repellent | r. . 2.~ The
ki of FeeRemice sfad:SRC sutaren i, thy follging Folifula
wherei n_the nonionic surfactant is a conpound

r epr es@{(B3-300, mpeneficiaradrhy PePemt £q)) ;- 2 parts by mass
O( CH, CH7OHFormul a (1) where Rl represents an.

al kyl group" an allyl group, or an aral kyl group each

OPAOT RSO gio)ga |7 el 3

IS an Tnteger o The i . nkj et
recordi ng apparatus according to any one of clainms 1

to 2, erei e . ngni onic surf NL 1S, - .
pol yok}r Pﬁ?l“i‘%gg):({l} 1s apotes hf{ﬁi/%’ and cn” is an integer of
10 26 or more.

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

. Ion exchange Water ------------------------------------ 27.5 parts by mass
Table 1
Receding contact angle R?:;ti]ffv;)ii?fo:zile Discha.rge
(at initial stage) plate 3,000 times) StaRiiby
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. C
Ex 1 47.2 30.4
Compara.
; 31.7 C
Ex. 2 Sile6
Compara.
3 33.1 C
Ex. 3 6.9,
Compara.
. 32.9 C
Ex. 4 =0
Compara. 39 4 c
Ex. 5 47.3 !
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WO 20071100121PC1702007 . 4125 4. The inkj t
recordi ng apparatus according to any one of clains 1
to 3, wherein the fluorocheinical surfactant conprises
a conpound represented by the followng Forrmula (2):
CF3CF2(CF2CF2)3-C}QC1-128&9%ﬁp$120)"11F0rnula (2)
where "m' is an integer 10, and "n" is an
integer of 0 to 40. 5. The inkjet recording
apparatus according to any one of clains 1 to 3,

whereiin the. fl.uor ochem cal surfactant.conprises a
conpoting Ve BHTRY ARETRET SRRy BBRade (3)
Wrw“ er eaRfinkaBfias &IHiS coh il fef1F ARt Akt NG cAIPHP 'inE'Bg-

, "n", and are respectively ‘an integer.
aPhlyihglireimpelsertdithg inkjparatarsing cok ¢ fgnt andmagene of
Comrhaes Dicthobbblat bt SRR idheink nving
. . . N the.
SHRERA LS RRREALIELARE L0 UM St 1 B
reeirjiteitiasenpests a2 sl siganst, Stateredasioghbmicdsi n

emul sions, and acrylic silicone resin enulsions.
spriagtant arpar nprwsieswyaeispar atds according to claim

7, wh in th ret ha esin,.enul si on. i.5. a .

cer 1 ShESm (L aREl BT Be bR BT TSt Thfhnssing at
thesifki@8dlist @A the opening ¢F-théNAkiRkbBEnt BGRE dnA%he surface

apparatus according to any one of clains 1 to 8,
olvrter vozEle Pdatenis leespeidredd degyess, had sacsuvataeradius r of a

roughness ma) aof 0..2 amor |ess, . 10. The
CRRYE R @keo?l%ﬁmagé)ﬁ 35? sk zencllitdang ivemajepHE b he

1.ai : [ ' I rn,has a

R e o B P OB B SOl Mont FRE Gor kXA D
neighborhood of the opening of the ink repellent layer.

2. The inkjet recording apparatus according to claim 1, wherein
the nonionic surfactant is a compound represented by the following

Formula (1):

(Ry)y

O(CHCHz0)—H Formula (1)

where R1represents an alkyl group, an allyl group, or an aralkyl
group each having 1 to 20 carbon atoms, “1” 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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11. An inkjet recording nmethod, conprising:

flying an inkjet recording ink by applying an inpul se
wol8o# 16121 NKj et recording ink to forman i magepcrppr007/054125

wherein the nozzle plate of an in.kjet head used In

the flying of the inkjet recording ink. has an ink

repellent |ayer containing a silicone resin.: and the

i nkj et recording ink conprises at |east a pignent,

wat er | uor.ochem G. al f . [ O Q.
ur £ i+ ahee SSBRR Sr G AR AP RRE 3o g to BB RACR daims
tangential |ine passing at the outside edge of the
1 spSnmiprem thecflnprochepurleriringipal CamPIises & (PRERLGs
th.e nozzle plate 32 is |l ess than 90 degrees, and a
repteyvaitedeby g fadlowiat Porouled2)iear the opening of the
ink repellent layer is greater than the thickness d of
portions of the ink repellent, |ayer ether than the

L O O O et ng & ¢

claim 11, wherein the nonionic surfactant is a
conpound represented by the follow ng Fornula (1):

(Ri) vbeee mdspointagst mb o Ld)angher eissan Féﬁ%eésqje‘&@ 4n
a.l kyl group, an ally. group oraral kyl group each
having 1 to 20 carbon atons, "I" is an integer of O to
7, and "n" is an integer of 20 to 200. 13, The inkjet

r ecorgl N JRiacRBRRG! bl uAEcAg ot Oe Scins 1

12, erel n the nonion urfactant is polyoxyethyl ene

= 40) p- lj.t hyl . . 4. The.inkj
19 cborh i he ot RERATIGL L 5755 Bk cOmbEIEf ot *fappound
to 12. wherein the fluorochenical surfactant conprises

10  represerged i the felkewingHompulan@):f ol | owi ng Formul a (2):

OCH,—Rf OCH,—Rf

: (I.-:HZ ?HZ
H{»O—CHz— o~ CH%»O‘ECHZ-CHZ—OHCHZ—?—CHQ—O}H
CH, /N m CHa P  Formula (3)

n”ou_

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

”w_

p” are respectively an integer.

15 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
20  emulsions, styrene-acrylic resin emulsions, and acrylic silicone resin

emulsions.
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CF3CF2( (. F2CF2),, CF12CH20( CH2C1122), I FI Fol mul a (2)
where "is an integer of 0 to 10, and "n" is an integer
of 0 to 40 wherein the fluorochem cal surfactant
conprises a conpound represented by the foll ow ng
For nu8.a TBY inkpGHRleRordhg apiparatys a@ckiding &f clgil2 7, wherein the
CH2OCHr GHr O  CH2---0- OH O

polyurethane resin emulsion is a self-emulsifiable anionic ether-based

polyurethane resin emulsion.

9. The inkjet recording apparatus according to any one of claims
1 to 8, wherein the ink repellent layer has a surface roughness (Ra) of 0.2

pm or less.

10. The inkjet recording apparatus 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. 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 has 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,

wherein an angle 6 formed between the tangential line passing at
the outside edge of the opening of the ink repellent layer and the surface
of the nozzle plate 32 is less than 90 degrees, and a curvature radius r of a
curve near the opening of the ink repellent layer is greater than the
thickness d of portions of the ink repellent layer other than the

neighborhood of the opening of the ink repellent layer.
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CH3 n OH: P 'Fornmula (3) where R
represents a fluorine containing group, and " " "n",
and 5"p" are respectively an integ 16. The

i nkj et recording nmethod according to any one of clains
11 to 15, wherein the inkjet recording ink conprises a
resin emul sion. 1017. The :inkjet recording nethod

accor 4dbngThe ﬁh{?étni‘e@ordiﬁérxﬁbfhddh&ccb%h% 2Mh$h QR wherein
conprises at |east one selected fronwpolyurethane

thE oG Tkghen: B ROERRRE N Jbfese Rt d v he o ind et
recordi hg met hod according to claim17, wherein the

Fh@nydaéﬂ ane resin emulsion is a self-enmulsifiable
ani oni ¢ ether ba d pol yurethane resin enul sion.

(R

O (CHCH0)—H Formula (1)

where Rirepresents an alkyl group, an allyl group, or an aralkyl

IIIII

group each having 1 to 20 carbon atoms, is an integer of O to 7, and “n”

1s an integer of 20 to 200.

13. The inkjet recording method according to any one of claims
11 to 12, wherein the nonionic surfactant is polyoxyethylene (n = 40)

B-naphthyl ether.

14. The inkjet recording method according to any one of claims
11 to 12, wherein the fluorochemical surfactant comprises a compound

represented by the following Formula (2):
CF3CF,(CF,CF;),— 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.

15. The inkjet recording method according to any one of claims 11 to 13,
68



wherein the fluorochemical surfactant comprises a compound represented

by the following Formula (3):

(l)CHz— Rf (I)CHZ— Rf

CH, CH,
H{O* CHs ?—CHZJIO{»CHFCHZ—OH CHz-G—ChHy- O}H
CH; n m CH; P Formula (3)

n i 14

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

1 7

5 p” are respectively an integer.

16. The inkjet recording method according to any one of claims 11

to 15, wherein the inkjet recording ink comprises a resin emulsion.

10 17. The inkjet recording method according to claim 16, wherein the
resin emulsion comprises at least one selected from polyurethane resin
emulsions, styrene-acrylic resin emulsions, and acrylic silicone resin

emulsions.
15 18. The inkjet recording method according to claim 17, wherein the

polyurethane resin emulsion is a self-emulsifiable anionic ether-based

polyurethane resin emulsion.
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