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WD 2007/ 055412 PCT/ JP2006/ 322904 -1 DESCRI PTI ON

LI QUI D EJECTI NG HEAD, | MAGE FORM NG APPARATUS, DEVICE
FOR EJECTI NG A LI QUI D DROP, AND RECORDI NG METHOD

WO EH¥PEAL FI ELD The present invention relat esP‘t:HJ%ZOO‘Sm”O"

liquid ejecting head, an i mage form ng apparatus, a
device for ejecting a q%gd drop, and a recording
nmet hod. 10 BACKGROUND ART an i mage form ng
apparatus such as a prinbEsCrRaPTIGEsi mle, a copyingd
machi ne, and a conposite machi ne thereof, for
exanple, an ink jet recording apparatus is known. The
ink 15 jet recording apparatus with a liquid ejecting

head as a Llﬁggfg y EYEAIERE RBADOT MRadE CRSEINE: (&P@ﬁﬁﬁws

formation, printing, character printing, and

e e Ep Rt it B BROL i B e Peohioe

(hereinafter it is called a "paper 20 sheet” which is

not limted to a paper as a material but it my be

al so called a recording nedium a transfer paper, a

NECHNS AR WhltlePi al and a naterial to be recorded).
Meanwhile, as a liquid ejecting head, there are

known, forTexamessnta invenitdos) eelaings head Wighid ejecting
nozzle for 25 ejecting a liquid drop with a size of -
heQver ah PAd® SMETR) apdaratus, a device for ejecting a

liquid drop, and a recording method.

BACKGROUND ART

As an image forming apparatus such as a printer, a
facsimile, a copying machine, and a composite machine thereof,
for example, an ink Jjet recording apparatus is known. The ink
Jjet regording apparatus with a liquid ejecting head as a
recording head performs recording (image formation, imagé
printing, character printing, and printing may be used as
synonyms.)} by ejecting an ink drop as recording ligquid onto a
medium to be recorded (hereinafter it is called a “paper
sheet” which is not limited to a paper as a material but it
may be also called a recording medium, a transfer paper, a
transfer material and a material to be recorded).

Meanwhile, as a liquid ejecting head, there are

known, for example, a liquid ejecting head with a nozzle for

ejecting a liquid drop with a size of several um to several
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tens of pm a liquid chanber conmunicating to the
nozzle, a vibrating plate having a nenber for formng
a wall surface of the liquid chanber and a
pi ezoel ectric actuator syc% as a piezoelectric
el ement for pressurizing recording liquid in the 5
liquid chanber via the vibrating plate, a liquid
ej.ecting.h z [ i qui
tens GpE Tk -fﬁ@al@Léﬁ%ﬂbg9cé%ﬁ%%?%%%#%%5 £, fat ety =
t her mal act uat ressuri [ N
Vlbr?g&avdP%a Fi Barate e tﬂ%m??au?arcﬁ%ﬁﬁﬁ?gbas%af%nggrface of
hase change caused by filmboiling u5|ng
the EF%E%QOFH%WH%F i@deﬁeﬂéﬁ¥o§%%ﬁtﬁkcaa%%%% %Feﬁ%ﬁ? aand
a liquid ejecting head wth a nozzle for ejecting a
piezpggardrdeoplement qiibd phasperiztommoacending toqehe in the
nozzle, a vibrating plate having a nmenber for formng
ligquadwahtmsarfate dhetheblagimg chavderaabtigand ejecting head
el ectrostatic actuator for pressurizing recording
withl hQHbgz18 £65rt8@ctiObydachaghbes Byod] sPl acgngdt B8amber
vibrating plate due to an electrostatic force

comeﬁﬂ@&@ih&theEM@eDL&@debQéﬁ$éPgaﬂéa$etﬁ@?mafnactuator for
el ectrode opposing thereto. Herein, nozzl e

asa
presESEQ%Eggn?gP§£?£§§ %fé %or%ﬁ%zfl %g gh%§E$9 fased on a

as a
congtltutln om10hanne| of

phasg] ERePHG. HESEe(hr B-at %?%eﬂél?%ra%x%ﬁ%?agozhermal
nozzle form ng nenber mhlch is made of a netal
elemppfefREl @Bntailprhgelemerel Bylah bi@eid oPbPREY g head
met hod, as described in JP-A-2003- 025590,
withJ®- A0 2904- 830686sciPagd\- 2001908891 5candza JPLgu 2Q0Bh28ner
178227, a nozzle form ng nenber obtained by punching
commani YW 20071 05644 2n #¢T1 8P20061 322004g pBate having a member

for forming a wall surface of the liguid chamber and an
electrostatic actuator for pressurizing recording liguid in
the liquid chamber by displacing the vibrating plate due to an
electrostatic force generating between the vibrating plate and
an electrode opposing thereto.

Herein, as a nozzle forming member for forming a
nozzle hole being a nozzle, as a flow channel forming member
for constituting or forming a flow channel of a liquid
ejecting head, there are provided, for example, a nozzle
forming member which is made of a metal material containing
nickel by an electreoforming method, as described in JP-A-2003-
025590, JP-A-2004-330636, JP-A-2001-038915 and JP-A-2005-

178227, a nozzle forming member obtained by punching an
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organi c polymer resin material using an exciner |aser,
as described in JP-2000-318160, and a nozzle forning
menber obtained by punching a netal plate made of
WO3pTERMDI e, SUS, using a punch press, as d eREHTR806/522904
in JP 2987954. 5 Meanwhile, when a flow channe
form ng nenber for form a flow channel such as a
nozzl e plate, a flow channe plate and a vibrating
quiganéci pol pneedrdpiramadleedtilohoimy non axstined, lager, as
organi c additive having an S elenent in the nolecule
dehheirebbdof n anPr JHT-G18d @01 | ¥8d havidwr 1@ Tenzeng- mémige 0
skeleton is usually added, but there may occur a

dyﬂéghéﬂ1ﬁycﬁhnéﬁEﬂg'%UHE%%le1££é3ﬁﬁﬁ§cﬁﬂdfh%aéxam le, SUS,
shri nkage™ are caused here is perforned ?

1J;eat ment rj ey 4 coat |nprOV|ng
e gjOlﬁ ?%% @%%¥Bg§brﬁ% %gl% t?? gﬁsg %ne

form ng nenber with a differ nber rocess
for 15 o ReTHG LI MBRRCHARNEY SISl THERIER BEnger for

heat treatnent process for formn an OX|dat|on
ﬁ@F@%@EtFn§1$WI¢ﬁ%ﬂmﬂ4 88Ch agharirdzisxirdateonaf 1o ohannel
the surface thereof in order to inprove the wetting
pdetpeang & herlmoftinghedasechs sfidbfruad by Bmleﬁessreimkmlng
heat shrinkage are 20 caused, the flow channe

nfe@hﬁﬂngaﬂeﬁﬁgﬁnmwdaﬁthaédhavim red elletBnad bh ghthe
precision and the yield thereof may be | owered. Al so,

MWh@Euigetﬁé£H5£”B¥7%%|oE@éﬂlngﬂ@¥ﬂ¥¥é'Hév@n?oézﬁéhzene ring
plate, there may occur "a problem such tha

£86k8h 00 Afs A N2 2R aNOL Gy | o%EH he fj@ﬁién?dsuch
%r 3; ég it h %

op éj ecting c Scterfstrcs

367 bEBaE BB FPs000 a3o80a. S hRage ar?% Sused when

there is performed heat treatment of a primer which is coated
for improving the jointing characteristic of the flow channel
forming member with a different member in a process for
~jointing the low channel forming member or a heat treatment
process for forming an oxidaticn preventing film such as a
thermal oxidation film on the surface thereof in oxder to
improve the wetting property thereof.

When such sulfur brittleness and heat shrinkage are
caused, the flow channel forming member may be hardly jointed
with a high precision and the yield thereof may be léwered.
Also, when the flow channel forming member is a nozzle plate,
there may occur a problem such that the precision of a nozzle
hole is lowered and the desired drop ejecting characteristics

{such as the drop ejecting speed and the elécted drop volume}



thereof may be hardly obtained. Therefore, it may be
desired to provide a higher quality liquid ejecting
head, an imge fornm ng apparatus with the liquid
WREMY{053d2 head, a device for ejecting a |iqui dPEF/ERR066/322904
and with the liquid ejecting head, and a recording
method wusing the liquid ejgcting head. DI SCLOSURE OF
THE | NVENTI ON Accordi ng to one aspect of the present
thareotffi may bdChdtvbine obdiailbedprovided a |iquid ejecting
head conprising a nozzle configured to eject a liquid
drop of regpegéfgrd, g Ghay del HEYEdoghadiBiovide a higher
communi cating to the nozzle, and an energy generating
Is f | ate,e . LZi -

e R e e A e S R S
fl ow.channel form mper, configured. tg.farma.flo
Pattahoor 5o THE T JESTH RoCFTRUT A TE TS I0P 4 Mbyatd drop
mat er.i al _ contai ning nickel and a peak intensity for a

5 A thakke of ML IRIIESEL DA GRET ¢ & e AP ens R
for a (111) face of nickel which intensities are
updaguEbe byawkhresiesttingr &pado diffracti on anal ysis.
Accordi ng to another aspect of the present invention,
there can be provided a liquid ejecting head
conprising a nozzle configured to eject a liquid drop
DISCLOSURE GORNQrHE quivekntaoli qui d chanber conmuni cati ng
to the nozzle, 25 and an energy generating device

confi gur edat o, GBNRY AP BRELYYMO H0HI i ciom,
PCT/ 1P2006) 329564 -5 for prbesur | 2ing ?ggﬁ%ﬁinénve” on

10 Hh%ggigahnbérﬁ%é&fﬁg&iacﬁgagﬁa’éjecting head comprising a

nozzle configured to eject a liquid drop of recording liquid,
a liquid chamber communicating tp the nozzle, and an energy
generating device configured to generate energy for
pressurizing recording liquid in the liquid chamber, wherein a

15 flow channel forming member configured té form a flow channel
for the recording liquid is made of a metal material
containing nickel and a peak intensity for a (200) face of
nickel is higher than a peak intensity for é (111) face of
nickel which intensities are measured by means of X-ray

20 diffraction analysis.

According tolanother aspect of the present
invention, there can be provided a liquid ejecting_head
comprising a nozzle configured to eject a liquid drop of
recording liquid, a liquid chamber communicating to the nozzle,

25 and an energy generating device configured to generate energy



wherein a flow channel form ng nmenber configured to
forma flow channel for the recording liquid is nmade
of a netal material containing nickel and thallium 5
WO2E08344y t o anot her aspect of the present i RGBAPI06G(322904
there can be provided an i nmage form ng apparatus
conprising a recording headsconfigured to eject a
liquid drop of recording Iiquid, wherein the
freet gretissgrhednk i seedslingdiiduidj eut ting hiepd dashamber,
descri bed above. 10 According to another aspect of the
WHedeht a ED¥RNEhaimel FRrtiegnmbeber ovbiieid; A cdetioCEorm a
configured to eject a liquid drop froma liquid

ﬁlo@ﬁ"c'hﬁﬁn@faﬂor V@Héfké‘c‘yﬂa&héeh&ﬂfd 14 G @jrect [Bga1
head as descri bed above. AcCording to another aspect

o2 Lh lpgg§§$hnég%ugy§%h a0l Fﬁgifl&%n be provided a

recor |ng ne Irqurd drop of recording
liquidis ect dfromth Ilqwd ej e ng head as
desor | bed SHOVETTh 8 FBHEF OPHeT Exor dithy PloReRs

recordi ng nmedium 20 BRI EF DESCRI PTI ON OF THE DRAW NGS
imventiops Bheesptdudy perypeeti oo Hrags darshow agparatus
liquid ejecting head of the first enbodi nent according
aeoiprrhe ingr @seetordiventiced. chhGiglred & arjess- sedti'qohal drop
diagramillustrating 25 the head al ong the

dfomgcbuding! 1 tiuest WeRrseoh ahéi pedskdimiead WO the liquid
2007/ 055412 PCT/'JP2006/ 322904 -6 FIG 3 is a

SkResngeRrbiONM MRGH®WJ bbuskrating a bi-pitch
structure of the head along the |ateral directions of

10 According to ancther aspect ¢f the present
invention, there can be provided a device configured to eject
a liquid drop from a liquid ejecting head, which comprises the
liquid ejecting head as described above.

According to another aspect of the present

15 invention, there can be provided a recording method in which a

liquid drop of recording liquid is ejected from the liquid

ejecting head as described above, so as to perform recording

on a recording medium.

20  BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective diagram showing a
liquid ejecting head of the first embodiment according to the
present invention.

FIG. 2 is a cross-sectional diagram illustrating

25 the head along the longitudinal directions of a liguid chamber.



a liquid chanmber. FIG 4 is a cross-sectional diagram
illustrating a 5 normal-pitch structure of the head
along the lateral directions of a liquid chanber.
WeR@7A559d2a plan view illustrating a nozzle pl BC®EIRF006/322904
the head. FIG 6 is a cross-sectional diagram
illustrating one 10 exanplge of a nenber in which a
nozzle plate and a flow channel plate are integrally
formed. Fl BIG7 Bsia arasssseetidonal dibgy@m illustrating a
illustrating one exanple of a nmenber in which a

pa-iatchngtphet era ik ard PWadchasng! tind etdttredr akk-¥etions of
formed. 15 FIG 8 is a general -structural diagram

éﬂy@gugg gﬂgmbgﬁgnple of an inmage form ng apparatus
according to the present invention. FIG 9 is a plan

[ il tj t he_ . tial . th f. 20 FIG
10°7's a or beG: LBt ibRdocd AGFAPTRT LS HAh g L RbERER DY 3
exanple of a liquid ejecting head according to the

5 nOeHedRPLEAY CRETETEUISES VOBEFER TUITNE GBFeTRE

| NVENTI ON 25 Enbodi nents of the present invention are
digsetiped WD 2007G85402PET/ J1P2006/ 322904 -7 bel ow,

with reference to the acconpanying drawi ngs. A liquid

ej ecting hEBE. Dfig ke piliansviewbodl wentataceoadnbgzle phete of
present invention is described with reference to :
theCGhead.t 0 4. Herein,

FIG.6 is a cross-sectional diagram illustrating one

10 example of a member in which a hozzle plate and a flow channel
plate are integrally formed.

FIG. 7 is a cross-sectional diagram illustrating
one example of a member in which a vibrating plate and a flow
channel are integrally formed.

15 FIG. 8 is a general-structural diagram showing one
example of an image forming apparatus according to the present
invention.

FIG. 9 is a plan view illustrating the essential
part thereof.

20 FIG. 10 is a cross-sectional diagram illustrating

another example of a liquid ejecting head according to the

present invention.

BEST MODE FOR CARRYING QUT THE INVENTION

25 Embodiments of the present invention are described



FIG 1 is an exploded. perspective diagramof the
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head, FIG 2 5 is a cross-sectional diagram
illustrating the head along the | ongitudina

WHZPYESEA of a 1iquid chanber, and FIG 3 is BCT/JP2006/322904

cross-sectional diagramillustrating the head al ong

the lateral direction of the |iquid chanber. The

liquid ejecting head has a flow channel plate 1 10

Riiceh wdthagefersngertastiwplecompennihe drapsingls. A liquid
silicon substrate, a nozzle plate 2 which is a nozzle
dieating heatieof flod riiedtt embbeinpperasiticey eb the present
channel plate 1, and a vibrating plate 3 which is

iroiehtednt @st BestPIWRSd SHHRGR ffrchbe tehpias! Plalesl, perein,
whereby a pressurized liquid chanber 6 15

E@rmyni; gak j, n | el ect | |d quid, drgp
e LR e ops B B G athef o Bl nfed) vro.
part 7. _an . CO i_cation,part 8 co nicating with
e PR ef B 6 oGRany nhbRr e T (oeaeatpah prg Ehe
lare.formed'an,d recording liquid (for exanple, ink) is
SOFPIEPEENT T e EIMRoR T Rahiaudd ewviaser 20df Biged3its a
a frame nenber 17 described below to the

CEORATRAPERT PoM sHagremyidlastuppling pdre heabloriredg orhd he
vibrating plate 3. In the liquid ejecting head, each:

leterhé divectichmmdelchpl alguig dHenazzl e plate 2, and
the vibrating plate 3 25 is a flow channel formng

menber forrHornidigdaeheevwishanseh N4 20016Q584dRne1 plate 1
PCT/ JP2006/ 322904 -8- for 1nk as recording |iquid.

whief, i & headRer, ed Eﬁglgpi)é, 2% ?{Hﬁl@t Srv¥P81 silicon -
pi ezoel ectric elenment 12 as a driving efFenent isuc as
sﬁBstrate, a nozzle plate 2 which is a nozzle forming member
jointed to thé upper surface of the channel plate 1, and a
vibrating plate 3 which is jointed to the lower surface of the
channel plate 1, whereby a pressurized liquid chamber 6
communicating a nozzle 4 for ejecting a liquid drop via a
communicating channel 5, a fluid resistance part 7, and a
communication part 8 communicating with the liquid chamber 6
via the fluid resistance part 7 are formed and recording
liquid (for example, ink) is supplied from a common liquid
chamber 10 formed in a frame member 17 described below to the
communication part 8 via a supply port 9 formed on the
vibrating plate 3.
In the liquid ejecting head, each of the flow

channel plate 1, the nozzle plate 2, and the vibrating plate 3

is a flow channel forming member for forming‘a flow channel



10

15

20

25

actuator device and a pressure generating device)

which 5 corresponds to each pressurized |iquid chanber
ointed to the outer surface of the vibrating

6 is
WBI23?75J5§41ﬁaV| ng a menber which constitutes thBCREP2006/322904

surface of the liquid chanber 6 (the surface at the
opposite side of the liquidgchanber 6) via a

comuni cation part which is fornmed on the vibrating
pPatink3 ak0 rapdrdsngotighicin in the figures. Al so, the
| oner end face of the |am nate-type piezoelectric

el ement 12 Thenj, Othé efbpedr &ndd @@ eMBlber 1 i ndis-2ivide
the piezoelectric menber 12 is obtained by

pld &idnaleiy ol amthatt ng %so'ae%i‘%‘ilv?ﬁ%réferﬁ%@r ilch! a%ehn
21 and 15 an inner electrode 22a or 22b and generates

Q%e en&a?%%‘% %H? h%%f@s@u@:% Irel(l’.:'c";l %Ii](_? CENs ne% Bg

aces o I 'nner ec ro a an
the end face el ectrodes (exter Iectrodes 23a and
S RE EPeRrch e S Tng () S ddedothied to

end face el ectrodes 23a and 23b. 20 Then, a FPC cabl e

e jutegnAEEt age byt idwnyibratippdetatoi %.h@grmgc:ﬁ member
(ani sotropic conductive film joining or wre bonding

Wil @by genstotebppl yhea warlilvismgfsrgnaf tle theuid chamber 6

pi ezoel ectric element 12, and a driving circuit

(tdrd werfh€p awvhiledh dpporditesboul bn the figiieshanBer 6 via
provided for selectively 25 applying a driving

ARINACE 01 63 CHa i 6ZARINEGLN ESrRL BNt N2 MBratin plate 3
2007/ 055412 PCT/JP2006/ 322904 -9 is nounted on %

Aﬂ%Clgagge ;ﬁo%ﬁk¥ﬁti§$§%gﬁr hg gﬁf%éat log%regﬁhog AFe of

of the [liqui Fections 0

éﬂ% Eg%iﬁg%élgﬁpe piezoelectric element 12 is jointed to a

base member 13.

Herein, the piezoelectric member 12 is obtained by
alternately laminating a piezoelectric material layer 21 and
an inner electrode 22a or 22b and generates a displacement in
laminating directions by connecting the end faces of the inner
electrodes 22a and 22b to the -end face electrodes ({external
electrodes) 23a and 23b, respectively, and applying a voltage
between the end face electrodes 23a and 23b.

Then, a FPC cable 15 is connected by means of
solder joining, ACF (anisotropic conductive film) joining or
wire bonding in order to supply a driving signal to the
piezoelectric element 12, and a driving circuit (driver IC)
which is not shown in the figures and provided for selectively

applying a driving waveform to each piezoeléctric element 12
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4), a bi-pitch structure in which the piezoelectric

element 12 5 and a pillar part 12A are arranged
alternately can be provided as shown in FIG 3 or a

WRAKHSHEt ch structure having no pillar part PCHIRHG/322904

be provided as shown in FIG 4. In this head, ink in
the liquid chanber 6 is prgssurized by using a
di spl acenment in d33 directions as 10 piezoelectric

8 mentniteas oof théeFpt ezadleedtri ¢ el enent 12 and
further, a liquid drop is ejected in accordance with a

si de- shoohahi@R6ALT YN Mhitele theedhl €41t Qs of the
ejecting aliquid drop is different fromthe

i fBGt | f i i o to the
R RBnBer (P (haetiBie, o Mgt o 5B posaes
f the h

| ement. 12, can roximtely.b he sjze ead
Ba T e R G oFT G h 161 PRGN BS ol s st ngement 12
12 din?itly | eads to the miniaturization of the head,
Ayl ehgdiier Parleaki?ht y# 1S 2ZERAPRA t Rkt eHTH talr ic2at Penposvided
the head. Further, a frame nmenber 17 formed by
Jsjsbernohn BIG o} dith@ obrepdxpitesistorctpaley hphény| me
sulfide) is jointed to the peripheral portion of an

rddilaat parpat? campes edoofidetieas pslenaeliectrmice el ement
12, the base nenber 13, the FPC 15, etc. Then, while

the conmonthi el rhRnbanklOndessrihad AROMELES 6 is
fornmed on the frane nmenber 17, the supply port 19 for

b e T T

common WO 2007/ 055412 PCT/J .
ARl TSt PR el el 1

connec 0 arecording’ | rqui
nd, a, recordin iquid cartridge which are

fﬁgﬁHgﬁb&%n¥#§le drop 1is Ech{ég in accordance with a side-
shooter method in which the dire;tion of ejecting a liguid
drop is different from the direction of flow of recording
liquid. Due to the side shooter method, the size of the
piezoelectric élement 12 can approximately be the sizée of the
head and the miniaturization of the piezoelectric element 12
directly leads to thg miniaturization of the head, so that it
is easily to attain the miﬁiaturization of the head.

Further, a frame member 17 formed by injection
molding of epoxy resin or poly(phenylene sulfide) is jointed
to the peripheral portipn of an actuator part composed of the
piezoelectric element 12, the base member 13, the FPC 15, etc.
Then, while the common liquid chamber 10 described above is
formed on the frame member 17, the supply port 19 for

supplying recording liquid from the outside.to the common
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the figures. 5 Herein, the flow channel plate 1

provi des a channel part constituting the
communi cation channel 5, a through-hole being the

WEReYP412ed |iquid chamber 6, the fluid resi sPEIIR2006/322904

part 7, the communication part 8, etc., by, for

exanple, ani sot r opi c- etchln? a si-ngle crystal silicon
substrate with a 10 crysta ?ographlc face orientation
Jifquitl Ghambenglani sl faimete anet ehengubpTpighb3ual® as &frther
aqueous sol ution of potassi um hydroxi de (KOH).

Adiddrenakbya ié@bfﬂfﬁﬁ“ﬂﬂqﬁﬁ@ %hﬂﬂ%ﬂ SHAREsudhS as 3 sub-—

separated by a partltlon wal | 6a e nozzle plate

dahid aned Eéeg}@lﬁr}@t ﬂldakgrefrld&é 2? éjf' r(eNln)otangown in

manuf act ur ed gl ettrof or m n rocastin

Qod The nozzles 4 with a dlaneter of 10 35 pmis
1%5?né8u5ﬁ the nozzle plate 2 so as to correspond to
each pressurlzed liquid chamber 6 which plate is
joi nted toleERdf |he dHanehaprglePiat)ihprayides a channel
adhesi ve. Then, a face of 20 the nozzle plate 2 at the
P&irde C@ﬂsmemwmrfdpe gjomoungpataon seirdrased. &t, ehehsodegh-hole
of ejection: an ejection face or a face at the
beppgsithe preeswfi zdwe Uiigguddchhanders 6)tHes fubdeetedstdhce
a water-repellency treatnent. The vibrating plate 3.

pagtf O meHe f ¢@iheh iRitdlonpbake 825 0f. nl%kelfo(rNb)(aﬂﬂﬁe
manuf act ured by an electrofornlng WO 2007/ 055412

aPQEb%E?&QQéLQt?&%% %:}m%?cleea: é‘?téﬂ%o'ﬂ%%gtrﬁt@%fth a

of the vibrating pIa e corresponds tot

BRI AGLEIBLE 8 L B 8- corine

etching liquid such as an aqueous scolution of potassium
hydroxide (KOH). Additionally, Fhe pressurized ligquid chamber
is separated by a partition wall 6a.

The nozzle plate 2 is formed from a metal plate of
nickel (Ni) and manufactured by an electroforming
(electrocasting) method. The nozzles 4 with a diameter of 10
- 35 pm is formed on the nozzle plate 2 so as to correspond
to each pressurized liquid chamber 6 which plate is jointed to
the flow channel plate 1 using an adhesive. Then, a face of
the nozzle plate 2 at the side of liquid drop ejection (a
surface at the side of ejection: an ejection faoe or a face at
the opposite side of the liquid chamber 6) is subjected to a
water-repellency treatment.

The vibrating plate 3 is formed from a metal plate

of nickel (Ni} and manufactured by an electfoforming
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provided with a connection part for connecting to the

5 piezoelectric elenent 12 which part is not shown in

the figures. The piezoelectric elenent 12 is forned
WE0IiSPtiEng  a | ami nate-type piezoel ectric el BAEAP2006/322904

menber to the base nenber 13 and subsequently

dividing it by application_f{_a 10 channel processing

usi ng, for exanple, a dicing saw. Wen the

td loraamenhisatied) bhefhddh 9 PactUbE tRe F{brakir® plate 3

enpl oyed, the pillar part 12A is a piezoelectric

W RIFE o rFeBBehdf Of Methd Y12 556RanBg! 1 PHOEESHMADRYE is a

functions as a sinple pillar since no” driving voltage

IS lie ru d_Ijquid-ej in :

tﬁggg?% grgoe%%n%#%%ﬁﬁﬁgﬁgﬁﬁkgsgégi3e% f%g'ﬁﬁéhiﬁgeﬁﬁaf 18

a _driyvin e voltage of 20 - 50 V

beat.i met hod, pul
R B of shncitian oY 26F SHORET % € FhBur os
IS selectively applied to plural piezoelectric
RSHEIES T 516 cR 6P HY 10 WAk ShnBAEL t bS RO ed@miedn2bhe
wher eby the piezoelectric element 12 to which the
Hauges-voltage is applied is displaced so as to deform
the vibrating plate 3 to the direction of the nozzle
plate 2, afidelpigidklievtrtikecllegent ThaeformedSby jointing
pressuri zed by the volune (capacity) change of the .
d iawidacBarpes i SReaeckeit] 8Cimént kit drePRa £5oM
the nozzle 4 of ‘the nozzle plate 2. Then, the pressure
meRp20074 0954 12, RCH1RR900L 32200y 1%, PThubds g Spe,
ea he ej"ectron of a4

i quid chanber 6 decr es wt

iaui . i gh ti . d b
HRBHbS, BE8Psc 8, 5 LSk PERBLIE, PLEOBReoBHET Mlen e

i qui d chanber 6
afo ementloneéebl—pltch structure in FIG. 3 is employed, the

pillar part 12A is a piezoelect?ic element member formed by a
channel processing but functions as a simple pillar since no
driving voltage is applied.

In thus constructed liquid ejecting head, for
example, when it is driven by a pushing and beating method, a
driving pulse_voltage of 20 --50 V from a control part which
is not shown ;n the figures is selectively applied to plural
piezoelectric elements 2 according to an image to be recorded
whereby the piezoelectric element 12 to which the pulse
voltage is applied is displaced so as to deform the vibrating
plate 3 to the direction of the nozzle plate 2, and liquid in
the liquid chamber 6 is pressurized by the volume {capacity)
change of the liquid chamber 6 so as to eject a liquid drop

from the nozzle 4 of the nozzle plate 2. Then, the pressure
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at this time. 5 Under the conditions, when the
application of a voltage to the piezoel ectric el ement
12 is turned off, the wvibrating plate 3 returns to an

WB2PYI%2 2 posi tion thereof and the shape of tRETHFH/R2904

chanber 6 is original one, thereby generating a

further negative pressure._f_this time, 10 recording
liquid fromthe conmon liquid chanber 10 is filled in
ofeliquul dnclihrbéiagid arferdpdn Gguiddcdeapes swigjhedthed ejection
fromthe nozzle 4 according to the next application

of @ diquiidndrpyl send AdsliighmnalelytitvBeptésink ejekidngy the
head can be driven by not only the aforenenti oned

Pushi NP ANgneat hhgd 161 4k dcj&%r*a%sahﬁ Oghd Of i ANRIMRIBrbBr 6

pulllng and beating netho met hod for
Lngﬁglon due to a restoring force of the
V|bra I ng plate 3 released froma pulling state

t hereof) and a [1in shln and eat| hod (a
rothod bt RBEBTnoie HEST ShATH g B at BS 2B PRt ion of a
i ntermedi ate position, then ulllng it 20 fromthe
$R%EQQQJﬁoaﬁaepHéﬂF?@ﬂ?QBIlqw9%Fmeﬁﬁelae%%lW%F%ﬁdt9§§ the

nozzle plate 2 and the vibrating plate 3 are

diewatidnagd plesieh3 of ewiirch tics aonerafiifkbwoshdmmelthereof and
formng nenber in the liquid ejecting head. The nozzle
heatshapeand the Viduidd idignpleat € IsaveigPsmade,ofthareby
metal material containing nickel and thalliumand WO

L5413 PCHHER 0 a3220bresddrb Or N i At ine,

el ectrof orm ng net hod.” The content of thallium is not

& cﬁ_rlgil 28 P%gl/fpé(m <%fm3 Nhlshfﬁt&?én%%’f of' 5 1ed
y preferably, not “greater than

fﬁ’{ﬂ% ilquid chamber 6, and a liquid drop is ejected from the
nozzle 4 according to the next application of a driving pulse.

Additionally, the liquid ejecting head can be
driven by not only the aforementioned pushing and beating
method but also, for example, a pulling and beating method (a
method for pressurization due to a restoring force of the
vibrating plate 3 released from a pulling state thereof) and a
pulling, pushing and beating method (a method of keeping the
vibrating plate 3 at an intermediate position, then pulling it
from the position and pushing it).

Next, the details of the nozzle plate 2 and the
vibrating plate 3 are described, each of which is one of flow
channel forming member in the liquid ejecting head.

The nozzle plate 2 and the vibrating plate 3 are

made of a metal material containing nickel and thallium and
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WHaK Pt

thereof. As described below, thallium may be necessary

to 5 provide a configuration such that a peak
intensité for a (200) face of nickel is higher than a
nsity for a (111) face of nickel whPERJIP2006/322904

intensities are neasured by nmeans of X- ray

diffraction analysis, but,_pseferably, the content of
thalliumis not greater than 1 % by nmass since

fdaldd by as adectiloprmdigralledhtd. pr e deort ggitoedi hBaslium
and it may be difficult to keep the pH thereof in a
fHesidtegreange. thin the angessi brcani bel @asbflodmeak€ilm and
the bal ance with another material used in an

ﬁﬁqtauqfagnw PP batdn c‘ﬁf rdie E@QH&%C{ dﬁf ®foi ke pRozzks

plate 2 by an 15 ele oforn1ng met h

gleaiocat! a9 rebhodd Jtow,e%ﬁmmn g eff LGy 'O

he nozz r

t 33 t db a pattern 32 of
fiqoogfe%ﬂnﬁgearspﬁ?ﬁéff?e%&q PPy bRt B hEae) e dpE @ (200)

film L on a nenber having an electrica

ﬁ:%?r?dt‘i@t PEEkglohs dtigieen dhern eheeslr inkrngier dor, af 6111)
exanpl e, an electroformed support substrate 31 such
&ssea ofi hiickal swlbsth dird dosvitngsaafe méasumddbyeteanst hé X-
surface thereof, performng the electroformng of N,
Ny GaffMachbon edal idisgnbelcecpreforabbng thiad kodtehbeof
surface of the electrically conductive support. 25

1A LAt ngﬂoﬁ\cl’%%ﬂé} depesht sapd fEdNd ke thallium is not
electroforned 2007/ 055412 P JP2006/322904 214

Q381336 P&)’Mlag a E;g g PEEQ 2%q of ¢ ‘%&aﬁ?tb” GkEYeult to

|nsulat|ng at I'ng er separatl
1%%%Fgﬁgzgpgf ?ﬁ%%ggﬁgﬁbgﬁg?%g&ocggted ff"@%esiaﬁée, it can
be easy to take the balance with another material used in an
electroforming bkath. |
As the manufacture of the nozzle plate Z by an
electroforming method (an electrocasting method} is described
with reference to figure 5, the nozzle plate 2 is an
electroformed coating 33 obtained by forming a pattern 32 of
electrically insulating coating such as a dry resist film
(DRF) on a member having an electrical conductivity on at
least the surface thereof, for example, an electroformed
support substrate 31 sgch as a silicon substrate having a Ti
film formed on the surface thereof, performing the
electroforming of Ni, Ni-Co, Ni-Mn, etc. in an electroforming
bath on the surface of the electrically conductive support

substrate 31 so as to deposit and form the électroformed
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substrate 31. 5 Also, the vibrating plate 3 is

simlarly manufactured by an el ectroform ng nethod
and the vibrating plate is electroforned coatings

WRHORHISS#E repeatedly formed on an el ectrof or RET/IP2066/322904

support substrate nore than once. As an el ectrof orm ng

bath used for such an 10 eLf&Lroforning nmet hod, a

sul famate bath is commonly uSed and a gl oss agent
¢salcingasi 35 odenoving, thegpitideaine6et of seldofneite:1aRd insulating
saccharin), an anode dissol ving agent (such as Ni

chutorrigle aaad fublkh&f 0SB KlS)at i@l?d rfhﬁﬁ Pg%ﬁﬁéﬁ{?rgl%daf%%gk ing

are added for the purposes o 0

. . ; | !
Fé]yectftaxloca'sqggr %?]Unprb? f]i]o:}ns t%80§§é9€§c§§(gzq%e[a$ Support

el ectrof or ne m and the reduction O

ual ly, Lt is preferable that the tenperature of an
%§E§§Eé§ﬁogéfng bath is approximtely 50 C and a

current density is 1 - 10 A/dnR. The anode dissol ving
agent servB4sSPo FRYoVRTHGNY PdakRakple, siam lexldat i on
filmof a N pellet which is used for an anode. Boric
Bt agt ureenby aki el ok nededmd ngceethod sarcbromenivybrating
preferable that the electroformng is perforned at a

phtef 14 eléctFofomxahploatihgs Whieh ectd depieateanybeormed on
provi ded. 25 which contains 200 - 400 g/L of N :

Sllflaartrefobmed 18ufdx t0fsubls t Yo 2 0RO AN once. _
PCT/ JP2006/ 322904 -15 chloride, and 30 g/L of boric

aci d. Sodi gm 1y %ﬁéc%&ﬁ@éggﬁéﬁﬁ swdpnate Ly, an

saccharin is added into it t hat t he conten

ea%lcft%'bfl)Ple?S n[n\gth%lae,cg %{1 [fgr%gtéigarg}l Sis commonly used-and a
gloss agent (such as sodium 1,3, 6-naphthalenetrisulfonate and
saccharin), an anode dissolving agent {such as Ni chloride and
Ni. bromide), and a pH buffering agent are added for the
purpcoses of miniaturization of a crystal, impartation of
glossiness to an electroformed film and the reduction of
stress. Usually, it is preferable that the temperature of an
electroforming bath is approximately 50 °C and a current
density is 1 - 10 A/dm®.

The anode dissolving agent serves to remove, for
example, an oxidation film of a Ni pellet which is used for an
anode. Boric acid or fprmic acid is used since it is commonly
preferable that the electroforming is performed at a pPH of 4 ~
6.

For example, tan Ni electrolyte can be provided

which contains 200 - 400 g/i. of Ni sulfamaté, 0 - 10 g/L of Ni
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0.1 %by mass or less. Then, it is preferable that the

5 content of sulfur approaches to zero as far as
5055|ble in order to suppress the sulfur ‘brittl eness
07085412 preferable that the content of sul PGFIP06/322904

0.01 % by mass or less. Additionally, although
thalliumis herein added iy4o0 the N electroformng
bat h as descri bed above, the nozzle 10 plate 2 and
ateoniider abhdg3pl afle & terilbeamide ofodiuretlal3,®at eri al
cont ai ni ng ni ckel and cobalt or nickel and manganese

myphatdilenenrosuthhisdiie @r waggasese 19 ddued dnoofit such
cobalt sulfate or manganese sulfamate. In this case,

ﬁﬂaﬂ %h@réﬁﬁﬁéﬁteoffﬁﬁlﬂd@e i6ORhEeNG1 Odledrdfemeddedin is

cobalt or manganese.is not greater than 1 % by nass

oslil t°h% agkeﬁyféé’é Meg ”H@”?er lte' ‘t‘:&{g@”&{e

prefer i's not "grea % by mass

of .th % Eﬁtroforned film It is co dered si

GNERE 8LaiiBhhtT APRESBEES 58 6?’-"%% EBBF& gstn
the sulfur brittleness at tine of heat treatnent and
qrdsrs tg| SBPEERET dete FHIHAE H%EH%‘F@%@@%@Q‘elS preferable
compound or a sulfur-cobalt conpound is produced but a
thaty thiri ghntent emf ddifgint ysnflyObe® rleyyumassd oro ldeposi t
manganese or cobalt on the Ni electrofornmed filmand

a di sadvanpddet saredlllag 28 thbeghotkesl hguofid degehassdded
and the increase of the degree of WD 2007/055412

iPel $R2006/ 8228040 forki nde Bkt Bha s NKEEr iU 6BokY , NERé nozzle
treatnment may occur. On the other hand, when t he

2P Phol by NS IRORIGEE, 9c£0%Al kLR LVReL
material containing nickel and cobalt or nickel and manganese
by addition of cobalt or manganese in the form of cobalt
sulfate or manganese sulfamate.

In this case, it is preferable that the content of
the added cobalt or manganese is not greater than 1 % by mass
of the Ni electroformed film and it is particularly preférable
that it is not greater than 0.1 % by mass of the Ni
electroformed film.

It is considered that a suitable amount of cobalt
or manganese suppresses the sulfur brittleness at time of heat
treatment and it is alsp considered that a sulfur-manganese
compound or a sulfur-cobalt compound is produced but a very
high current density may be required to deposit manganese or

cobalt on the Ni electroformed film and a disadvantage such as

the lowering of toughness and the increase 6f the degree of



the enbrittlement. 5 Since the standard el ectrode

potential of thallium described above is

conparatively close to the standard el ectrode
W‘}BG&EWP?‘%? of Ni conpared to those of cobalt aRgT/IF2006/322904

manganese, thalliumcan be efficiently deposited and

even used for a lower currgnt density. 10 Herein, an

el ectroforned filmcontaining thallium on the

reatdishirdnkdes ceabsstl dhobveatptractinaht exaghpicsut) afd the

el ectrofornmed filnms containing no thallium (conparison

axphasd] aneh Hhavemeurmnofachyr sddeddnakgadgse or cobalt

diffraction intensities for the manufactured

R18¢tkel epmegh £ild NEs WeLe 1151 FeRgyred yrtidule 88 XapdVess

diffraction apparatus. As a peak” intensity for a

1 f of nickel is denoted by 1(111) and a peak

'&% é%gfﬁ§€%%$eé%(200) face of nickel is denoted by

1(200) which were neasured by_the X-ray diff,raction .

5 analysis, SERES| Hierdyars FASGEERTT dipigtiol of thalliom
crystal |l ographic faces which 20 is defined as the
degrabefl phevpebk GaRPeFstiyedy ale2o0io fdde stgndardkel
to the peak intensity of a (111) face of nickel is
edecttredebyotg20)1 /ofl NiltpmpaArsd, té othaeclpf cobalt and
electroforned film the degree of heat shrinkage
rahetaeteywheha eaim tda@abeest fvasenpey fdsped taddahieeven used
Vi ckers hardness thereof were .nmeasured. The 25 result

@ theshecPEasHF & HchslisyShown in Table 1. WO
2007/ 055412 PCT/ JP2006/ 322904 -17- Table 1

to. et R S S0k Yot RO Ror iy cnation
on the condition described above (practical example 1) and
electroformed films containing no thallium (comparison

examples 1 and 2} were manufactured and X-ray diffraction
intensities for the manufactured electroformed films wefe

15 measured by using an X-ray diffraction apparatus. As a peak
intensity for a {(111) face of nickel is denoted by I(lli) and

a peak intensity for a (200) face of nickel is dencted by

I(200) which were measured by the X-ray diffraction analysis,
the intensity ratio of oriented crystallographic faces which

20 is defined as the ratio of the peak intensity of a (200) face
of nickel to the peak intensitQ of a (111) face of nickel is
denoted by I(200) / I(111). Also, for each electroformed film,
the degree of héat shrinkage thereof when heat treatment was

performed and the Vickers hardness thereof were measured.  The

25 result of these measurements is shown in Table 1.
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t ) s shrinkag (HV) e Practical N + - 9.09 317.0 -
exanple 1 thallium 350 ¢ 4.76 316.0 23 ppm Conparativ
- 0.64 480.7 - e exanple 275 C 0.48 368.7 254 ppm

Ni
WO 2053 HAtiv Ni - 0.33 469.2 - e exanpl e 350 BCUJRBI06/322904

315.0 432 ppm 2 Conparativ Ni - 0.33 505.0 - e
exanple 350 C 0.09 270.0 540, ppm 3 As seen in Table
1, the electrofornmed film 5 containing nickel and
thalliumhas a crystallographic orientation such that
the peak intensity for a (200) face of nickel is

hi gher thapabbe peak intensity for a (111) face of
nickel Particularly when the Ni electrofornmed film

for which| EAectroéasney raigar safikfAMY & Condinsi pn Degree
of 1(200) 10 ££111) >-tBedtmeas | sAibfladt echaminkeal of heat
treatnment at 350 C for 1 hotur, the Vhckers ha dnesshrinkag
thereof wag a little or jnot changed and {he(geprep of ¢

rshckhkage petwergp before¢ and-aftel tqigdieat 31 @At rent

nnnnnn ane

ckbfiB1degr ep Ofknheat uhr iMKEGEY Way 23 RPTT SO o gt | 39 ;o
G A YT M W Y e

Caf o?%}ﬁ oned Ni 275 °C 0.48 368.7 | 254 ppm
Comparativ Ni - 0.33 469,2 .-

e example _ 350 °C 0.19 315.0 432 ppm
2 ' .

Comparativ Ni _ - 0.33 505.0 -

e example 350 °C 0.09 270.0 540 ppm
3 .

As seen in Table 1, the electroformed film
containing nickel and thallium has a crysfallographic
orientation such that the peak intensity fdr a (200} face of
nickel is higher than the peak intensity for a (111) face of
nickel. Particularly, when the Ni electroformed film for
which the intensity ratio satisfies a ébndition of 1(200) /
I{111) =2 3.0 was subjécted to heat treatment at 350 °C for 1
hour, the Vickers hardness thereof was a little or not changed
and the degree of shrinkage between before and after the heat
treatment (the degree of heat shrinkage) was 23 ppm, so that
no or a little embrittlément occur and heat shrinkage does not
easily occur.

On the other hand, when the aforementioned Ni

electroformed films containing no thallium {, cobalt or
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el ectrofornmed filnms containing no thallium (-, cobalt

or WD 2007/055412 PCT/ JP2006/ 322904 -16 nmnganese)
were subjected to heat treatnent at 275 C for 1 hour,

WORWTOAAGe of the Vickers hardness thereof wagcyﬂ@&@@mw

than 20 % and the degree of heat shrinkage thereof was
greater than 200 ppm Furtfwr, when the heat

treatnment at 350 C for 1 5 hour was conducted, the
ehapgesef wbheeViakpssdibntdnasatt hessafentas: @rsaterfor 1
than 30 % and the degree of heat shrinkage thereof

WRg, gt ehahhanoA0thdpilckErer RhoiBess Nehdleof was greater |
electroformed films were enbrittled and it may not be

@i%ﬁ?'%l % LA4oPHET fedred 'oQWh‘éE@nQthfn@écfg %é}%&emaw bheater

mensi on-accuracy. 10 Thus, when a flow

han formn nber for or a flow hann fo
P 2RO BT quf o P aosy tRnBrar Cranidr 2t 350 & for 1
contai ning ni ckel and the peak_intensjty for a
ol WGP APEREFERY, h‘i%é’rhapﬁﬁnoﬁhﬁh%e‘é%:}%/ SR eﬁartlaereof
(111) face of nickel which intensities are neasured
WRE EgAsesf than530 & adid thgcdrereanaf yxeat shpénkgpeyfhereof
enbrittl enent can be suppressed and the enblittlenent
wared dreatteshthakadel whinch dherefavsedthen M kdatctroformed
treatnent process can be reduced, so that jointing -

Wi linds @eethemnbeorpDaReindMiitC haiynuot vies fheadidlcegbmebtain a
process can be attained with a high precision. 20

ARP ch@ﬁn@l' Hath Ofy RERRA LRGN k| A 419 Ui 13 -BBKaracy .
resistant liquid contact film, for exarrpl e a

eatrent S PP M e
ﬁ?ﬁ%{g %hf.ﬁgﬁ u}g%?r?eﬁk%g %clétcgrd£r?é:o Pclgunl fsqwagie 9 a metal
material containing nickel and Fhe peak intensity for a (200)
face of nickel is higher than the peak intensity for a (111}
face of nickel which intensities are measured by means of X—
ray diffraction analysis, the sulfur embrittilement can be
suppressed and the emblittlement and heat shrinkage which are
caused in a heat treatment process can be reduced, so that
jointing with another component which involves heat treatment
process can be attained with a high precision.

Also, an oxidation preventing film {such as an ink-
resistant liquid contaqt film), for example, a thermally
oxidized film obtained by applying heat treatment on a surface
of the flow channel forming member which surface contacts

recording liquid can be formed without shrinkage or

embrittelment of the flow channel forming mémber. Thereby, an
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25 enbrittel ment of the flow channel form ng nmenber.

Ther eby, an WD 2007/ 055412 PCT/ JP2006/ 322904 -19
liquid ejecting head with an excellent drop ejection

WORAAS3R i stic can be obtai ned. Further, sincBCTHB2006/322904

Vickers hardness is a little or not reduced, there is
alittle or no warping (s;i§§s), so that jointing can
be conducted with a 5 high precision. Al so, when a
Tipnd kgerelnf onead gy ighmer ekeelléot nngp & fddandon
channel for recording liquid is nade of a netal

PlRldial-igentabah N Nikaheand FhathédMsihdd @We vickers
channel form ng nmenber such that the peak intensity

ﬁa dﬂ%s%zqg)affg€i%%f?;gﬁ%ﬁ%%gyhédpiﬂmgﬁ%ﬁgﬁQiHﬂﬁtﬂgagr no

Intensity for ni cke

intensities are neasyred_by neans of X-ra .
R ECt POR A Y& o 'Bhin IGETEALR §oF drstP WGFSEh ith @
increasing . a current density, whereby a liquid

A PrRGiRéaB-with an  excellent drop ejection
characteristic can be obtained with a 15 high

preci si on &dsdesehéber Hisovehamheh, fowring menpeas dar
invention is applied on a nozzle plate, the -precision
fafrmd ngoaz f@odi anetrer]l dar kecordpngvEiywid hsadaidet b€ a metal
heat shrinkage caused by heat treatnent. Al so, when:

rdtRRBesebhth Y ERY iitded ApBl tREA1 DR, W bW RGaddel
pl ate, the precision of a conponent of the vibrating

foHﬂ%gC@EmeE é&ﬁ“‘%ﬁﬂ%\Mh%hE@akiiﬁ%éﬁﬁ%ﬁg)fﬂywénﬂégg) face

cause y heat treatnent. Further, ugh an

ampl e.of _applying.the ,present.invention aon_t
IR o o PR el i PRSP a Jia e

formng_nenpbers, is described in the
of Ayck 1 wg?ch intensities are measured by means of X-ray

diffraction analysis can be easi}y formed without increasing a
current density, whereby a liquid ejecting head with an
excellent drop ejection characteristic can be obtained with a
high precision as described above. .

Then, when the present invention is applied on a
nozzle plate, the prgcision of a nozzle diameter can be
improved with a little heat shrinkage caused by heat treatment.
Also, when the present invention is applied on a vibrating
plate, the precision of a component of the vibrating plate can
be improved with a little heat shrinkage caused by heat
treatment. Further, although an example of applying the
present invention on the nozzle plate and the vibrating plate
as flow channel forming members is described in the

aforementioned embodiment, the present invention can be also



25 aforenenti oned enbodi nent, the present invention
can be al so WD 2007/ 055412 PCT/JP2006/ 322904 -20

plied on a flow channel plate, so that a flow

“@H@WW@@”ﬁlate can be obtained with a high pr@CTaPI6/322904

while a little heat shrinkage is caused by heat
treatnment and no expensive_ gaterlal such as silicon
is used. 5 Also, for exanple a menber 41 in which a
agzriel opl at €lardcRadhew mharnekopthie ArEldwi@anhaklyplate:
formed or a nenber 61 in which a vibrating plate 53

Wl e Idpewiehanpetn splr?i@ é%e%&%mm@giﬁé ly 1&%’1%%839
be obtai ned as shown in formng a

&P% e,
e ectré?%rﬁlnggsggmgglmgga%% %E%?ggen |nvé%&m%ﬁlg§n
l'i ed, on _such, a nmenber. Due to such a

Tﬁﬁﬁﬁ f0FBnast Al iy ride UsPSheat treat ment for
jointing can be reduced and costing down can be

>  attained. RéRP; bfE wsalplice of MeRbeRage ¥brAlsy a nozzle
apparatus 15 including a device for ejecting a liquid
rivesie apcdopdifhgvtohanmel plesenarenvemdorl Whifolrmed or a
provided with a liquid ejecting head according to the
nErdsan©li iuenhion a svideserinhedluté hs3 raferemaewt enkhiel

8 and 9. Herein, FIG 8 is a side view illustrating.
gl e @Qeshbuégyéﬁlpffdﬂ&d RGE HeOLRERINRY APPHAIHSin FIG.
and FIG 9 is a plan view ill ustratlng an essentia

Gparﬂy ¢bRARRGT AT HBow Ei‘]%fg%’i xg% nﬁ)%%alrl%t ggc\/\ﬁi%lﬁce with

I'ncl'udes a guide ro
10 %l%%%%?anﬁygiﬁ?ﬁﬁ}eédéﬁgtEgeaﬁggﬁaﬁpﬁn%%%%gggegagybe
applied on such a member. Due to such a configuration, the
degree of heat treatment for joipting can be reduced and
costing down can be attained.

Next, one example of an image forming apparatus
15 including a device for ejecting a liquid drop according to the
present invention which is provided with a liquid ejecting
head according to the present ‘invention is described with
reference to FIG. B and 9. Herein, FIG. 8 is a side view
illustrating the entire structure of the image forming
20 apparatus and FIG. 9 is a plan view illustrating an essential
part of apparatus.

The image forming apparatus includes a guide rod
101 and a guide rail 102 which are guide members extending

between and supported by the right and left side plates which

25 are not shown in the figures and slidably hold a carriage 103



25 are not shown in the figures and slidably hold a
carriage 103 WO 2007/ 055412 PCT/ JP2006/ 322904 -21 in
nmai n_scanning directions, which carriage is noved

WP&PW(QE‘HHm ng in the directions of arrows (th&CHEPH06/322904

scanning directions) using a timng belt 105

extending over a driving ps{ley 106A and a passive

pul l ey 106B which are driven by a 5 nmmin scanning

ottdre 1@4n Enanheng atideage obB83, whickcoa it ingyehdadmb@2d for

conposed of four independent |iquid ejecting heads

safining01a, tRO741 pact ionD B aeeowdi Mehd ndihe RERKEAY

invention which eject a liquid drop (|nk drop) of

dle@a;rtqbrrg | guh thﬁﬁqr?; Rl er 1&2 (o My RRcKa(Bhiving
cyan magenta (M and yell o I'S arranged
t di t
prli,l%%dgﬁﬁéu%g”%rﬁ%“ PV Prgcedhes SR g &ffeeriny o
5 TeldegEAtBNTS PYRE ot ?2""' head s used he
g head is wused herein, one

or plural heads having plural nozzles for 15 ejecting

a liquid dPBptle? Fatira®iend OB qai eerdidich hesidor Ofagomposed
be al so used. Also, the nunber and arrangenent order

off founl dndeperderst liquitedjeotiherheatls Ul 7tkank0108 ©67m and
each color for supplying ink of each color to the -
10dgondtogd heqdcd Ochd prieeent ednoant fvh 2Ahhicar eEaee 40Biquid
Ink is fed and supplied froma main tank (in

deapt i dgedropy ¥ idelishomy uIHtJF5éad%uE%§thRQH&ﬁ as
an ink supply tube 109 to the sub t ank

N S e G T I —
directions along the main scanning direction and provided such
that the liquid drop ejecting di;ection is set downward.
Additionally, although the independent liquid ejecting head is
used herein, one or plural heads having plural nozzles for |

- 15 ejecting a liquid drop of recording liquid of each color may
be also used. Also, the number and arrangement order of
colors are not limited to them.

A sub-tank 108 of each color for supplying ink of
each color to the recording head 107 is mounted on the

20 carriage 103. 1Ink is fed and supplied from a main tank {ink
cartridge) which is not_shown in the figures through an ink
supply tube 109 to the sub-tank 108.

Furthermofe,.a paper feeding part for feeding a

medium to be recorded (paper sheet) stacked on a paper

25 stacking part (pressing plafe) 111 such as a‘paper feeding



25 stacking part (pressing plate) ill such as a paper
feedi ng WD 2007/ 055412 PCT/ JP2006/ 322904 -22 cassette
110 includes a separating pad 114 facing a crescent
Weam7f05F412 ol | er (paper feeding roller) 113 andromde2006/322904
a mterial with a high friction coefficient which is
provided for separating aml,feeding paper sheets 112
one by one from5 the paper stacking plate 111, and
ddmsexepalali hgcpaded 14 deparpishgdpse 1he sdiefa thBscent
paper feeding roller 113. Then, as a conveying part
daft reanyey i ag Yﬂgﬁp@@pﬁ{ediﬁﬁegbliéghffﬁ FLQMARR BEPST
feedi ng part under the recording ead 107, there is
' d oQV [ 1 121 . ct.r.ost ati cal
o I A A bR sh e ARG W 15, Bl pea
ol l er 122 .for_pressi the paper sheet 112 fed from
(e SHRAERCFER T RN §oRG LT HES TS £ Wy DY, fae. Trom
conveyor belt 121 and conveying it, a conveying guide
5 Ye3peBrrcAbRgrHY RIFEndvilng2ndr Bee i ppmRtting papeitld is
sheet 112 fed approximtely 15 vertically and upward
mphggpkoxthatelge 9 tde phaeri feedinaindllenx (IAS.
conveyor belt 121, a pressing roller 125A and a
| eadi ng eflgenprassi npnveliay pabB #dr cdorares ipyshad p&per
the side of the conveyor belt 121 by a pressing
sheeen 14 2fed A S tatleC%@bgh:neea% §ark? Gt r2 tABALELSBing
device for charging the surface of 20 the conveyor

t 14 inci eLn VeyYor she 121 i s
hgﬁhe%g?ésgﬁ%%gﬁfngg?gh g %v%?AQS%%g3§§¥h&Z?OF gr 127

10 B RoLPOSL N 0L LE8 oo AL 12 Blekl chcor 112,
ar %Eagg | er:] Jt:glelé:ro anZ%y ifrc])% %glelsgj[ng} Zgheusi)ia%ge ra sthiegitn %12 fed from
the paper feeding part via a guide 115.against the conveyor
belt 121 and conveying it, a conveying guide 123 for changing
the moving direction of the paper sheet 112 fed approximately

15 vertically and upward by approximately 90 ° so that it is laid
on the conveyor belt 121,-a pressing roller 125A and a Ieading
edge pressing roller 125B which are pushed to the side of the
conveyor belt 121 by a pressing member 124. Also, a charging
roller 126 as a charging device for charging the surface of

20 the conveyor belt 121 is included.

Herein, the conveyor belt 121 is an endless belt,
extends over a conveying roller 127 and a tension roller 128,
and rotates to a belt rotation direction (a sub-scanning

direction) by rotating the conveying roller 127 using a timing

25 belt 132 and a timing roller 133 which are driven by a sub-
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25 belt 132 and a timng roller 133 which are driven

by a sub WD 2007/ 055412 PCT/ JP2006/ 322904 -23

scanni ng notor 131. Additionally, a guide nmenber 129
WOI0079654dhged in a | ocation correspondi ng to aRCTATRIIEE/322904

formng area of the recording head 107 at the back

side of the conveyor belt_J21. 5 The charging roller

126 is located so as to contact the front surface of

gdenrdaogyepdor bedt. 129ddind ohalpassavehide nmeindlee hyot he
rotation of the conveyor belt 121 and applies a

Aresgede 18f a2) Scdt 1¢h eRMe8pEnaing shafd .inkEYet %&mﬁggt area

a paper ejecting part for ejecting 10 the paper s

cﬁﬂ%h%nrﬂ@hﬁgi@ff%%?g?ﬁha%tb%ﬁe.55?83%§ﬂ3Q¥hgé%econveyor

recordi ng a ere are inc
sq&a&?%ing part for separating the paper sheet 112

}¥?on1 € conveyor belt 121, a paper ejecting roller

152, another paper, ejecting roller 153, and an

ej ected papBf thangisy redlegr 186 okki Fatss epeasetio contact
paper sheet 112. Al so, a doubl e-face paper feeding

e £r985 purfajes adhdbley canvaghedeelr t1d bacdk tpopassively
thereof. The double-face paper feeding unit 155

nogetevey timel ranerises oft haepapevegheaie 11220068 aplies a
conveyed backward by the 20 conveyor belt 121 rotating

prestliee0ppos) 3 &1 did @akhoBndasf afaeds it again into
the space between the counter roller 122 and the

conveyor belFu%gﬂerFUBEhﬁrgaﬁégﬁgﬁggﬁégggbg%F1%oraejecting

na!ntenance and refre§h|n
t%%'%%%%%'gge%E ﬁ%&r%%hh%QC%h%n image has been recorded by

the recording head 107, there are included a sheet
separating part for separating‘the paper sheet 112 from the
conveyor belt 121, a paper ejecting roller 152, another
paper ejecting roller 153, and an ejected paper tray 154
for stocking the ejected paper sheet 112.

Also, a double-face paper feeding unit 155 is
detachably attached.to the back portion thereof. The
double-face paper feeding unit 155 receives and reverses
the paper sheet 112 which is conveyed backward by the
conveyor belt 121 rotating in the opposite direction, and
feeds it again into the space between the counter roller
122 and the conveyor belt 121.

Further, as shown in FIG. 14, a maintenance and
refreshing mechanism 156 for maintaining or refreshing the

state of a nozzle of the récording head 1d7 is arranged in



25 state of a nozzle of the recording head 107 is

arranged in WO 2007/ 055412 PCT/ JP2006/ 322904 -24 a
non-printing area at the side of one of the scanning
WGPP‘E@%?@F\S of the carriage 103. The nmai nt enan&€TARL06/322904

refreshing nechani sm 156 includes caps 157 for

cappi ng respective nozzle fages of 5 the recording

head 107, a wi per blade 158 which is a bl ade nenber

d oot gar gt 1 amozz | £t falee, s bl @f bbmmke £) ed | 0anning

recei ver 159 for receiving a liquid drop when bl ank

@ B8dt Don s So PEFROTEREr BhGET10, I n whi ch the liquid
drop does not contribute to recording and is ejected

to 10 elimn i e [ | QU f, s
ink as recor Fﬁbkﬁﬁqu%gﬁgggh%?%péﬂg?%%%#ﬁgkgk%%¥ﬁg' 156
acer én 1ot present invention is. descrifed in
Whi e et Hod a 11 gl GiRdptiS BF T ed ¥5 dM%ets i irfes of

| ecting head according to the present_invention to 15
5 RRACTBE 192 o B 16 CBHiRR hep MR LHT pEpkEh shibet )b lade
An ink used in the recording nethod according to the
wseaash tf o eimingh dohtriasle afadeasind vmtlekankrejection
coloring agent and a wetting agent, and further a
parEitvent | 1P agentrece iswirfact dntquindl gt harerc dpatient

20 according to need. Herein, the surface tension of -
dietin ats 2@ dised % 7oA dgVin wandprefenalivi 2Urop
-35 MVm If the surface. tension is |less than 15

dﬂ&énnd%'BEHHfiﬂﬂﬂgf%d'%é@ﬁfﬁiﬁ&”&ﬁd‘ﬁsi%i%?ﬂé&“ﬂ&

ej ecting head according to the present ntion s

10 eliminate thickened recording liquid.

Next, an ink as recording liquid used in a
recording method according to the present invention is
described in which method a liquid drop is ejected from a
liquid ejecting head according to the present invention to

15 conduct recording on a recording medium (paper sheet).

An ink used in the recording method accofding
to the present inveqtion contains, at least, water, a
coloring agent and a wetting agent, and further a
penetrating agent, a surfactant and another component

20 according to need.
Herein, the surface tension of the ink at 25 °C is
15 - 40 mN/m, and preferably 20 -35 mN/m. If the surface
tension is less than 15 mN/m, a nozzle plate (nozzle board) of
the liquid ejeéting head according to the present invention is

25 wetted excessively so that it may be difficult to form an ink



25 wetted excessively so that it may be difficult to
forman ink WO 2007/ 055412 PCT/ JP2006/ 322904 -25 drop
particle), bleeding on a recording nmediumused in the
WPEHYEF1d net hod according to the present i nvearTiPING/322904
may beconme significant, and it may be difficult to
attain stable ejection of_4pnk. On the other hand, if
it is greater than 40 nWm the 5 no sufficient
eget (patritanlef , ikedditrey @nr ac eedbpgi i didiniBYiseBein the
caused and the occurrence of beading or a prol onged
ﬁﬁddﬂaingthHEhB@yééﬁbe%ﬁaer the sHefane LRASIBACARY PSecome
nmeasured at 25 C by wusing, for exanple, a surface
[ r \VP- Val.l : fromKyawa | nterface ..
EPRATRE T R ALl R 5t A e &5 et son
col.oring.material of .ink, either, a i gment or a _dye
cggﬁﬂgé ugngQ%cﬁquﬁ e 9ﬁe?50*sc%#%%%§IU§@én 40 mN/m, the
Addi tionally, when a pignent is used, it is relatively
0 N SRELACIERE RenHh g igRaPtt Jnk nifeo vt tieaeredngemedium may
weat herability and 15 water resistance on a nornal
Basavssteend dunpmaadreoce dfebeadRigrentspraionaged drying
pi gment, the follow ng ones can be preferable used.

tAmeomag be xtauwsedaf plural kinds of the pignments may be
used. 20 As an organic pignment, there can be provided,

for exanptge ALYLoe EQBQ?EHC¥%€H§$g§%%§&Ed at 25 °C by

ant hr aqui none- based, quinacri
disoxazkse: | B000rbaselon d IAINY QenyBAseLy. ;1 ap1e
peryl ene- based, and i1 soi ndol 1 none-based pi gnents,

10 fﬁ-@bék{)gwyﬂ%‘er zomethine type pigments, . th ampne B late.

Also, as a coloring material of ink, either a
pigment or a dye can be used and a mixture thereof can be used.
Additionally, when a pigment is used, it is relatively easy to
form a high guality image with excellent weatherability and

15 water resistance on a normal paper sheet, compared to a dye.

[Pigments]

As a pigmgnt, the following ones can be preferable
used. Also, a mixture of plural kinds of the pigments may be
used.

20 As an organic pigment, there can be provided, for
example, azoic, phthalocyanine-based, anthraquinone-based,
quinacridone-based, dioxazine~based, indigo-based, thioindigo-
based, perylene-based, and isoindolinone-based pigments,

aniline black, azomethine-type pigments, rhodamine B lake

25 pigment, and carbon black.
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25 pignment, and carbon bl ack. WO 2007/055412

PCT/JP2006/322904 -26 As an inorganic pignent, there

can rovided, for exanple, iron oxide, titanium
WQ)%"%OSS 4l ci um carbonate, barium sulfate, al BETABIA06/322904

hydr oxi de, bariumyellow, iron blue, cadmum red,

chrome yellow, and netal poyger. 5 The particle

di aneter of the pignent is preferably 0.01 - 0.30 pm

and if it iAs @nOinéngamic IrEismentthethegbtcad asd pe®vided, for

thereof may be degraded or feathering may be easily

eagae,sitea bhRedpartitdei il avBbel £8518188 Cdi®ohBak, Obarium

dye. On the other hand, if it is 0.30 pmor greater,

S110981d)9 20tm@Aum 19y & SE épnh@QEgPo§efﬁélltf¥b %lge, cadmium

prlnter may be caused an sta e] ect’i on na

a|n 0.01 nor e preferable
{ng r%h%l mgg?%t e é%aa|8883ﬁ5 or the stable
ejectlon a_carpon bl ack used for a black pignment

ink, 15 pr&P&rBRFEIFLe £iaN56% BEakke et dseBrBierably

furnace nmethod or a channel nethod and having a
GOInar ¢ - dPampt e3ndfiflZ3t 1400. /il jun oxcrlens, ahBETight
specific surface area of 50 - 300 square neter/g, a

foBfngiss absoepf imay dfe 4@gradb8 ot/ 1ddgher@ny madObeofasily
vol atil e conponent, and a pH value of 2 - 9. As such,

cisebleséncanthe prad.cleoniananeteis NoLos239@, that Qﬁﬂdye
MCF-88, No. 33, No. 40, No. 45, No. 52, MA7 y NA

OO, obher 22408, (190116 i <3 eagvah | AD)E Lham M. LSpbLshioe o

Chemi cal Cor'poradtion),
Qe aRTERs I ﬁ%?—%ﬁ%‘ie SR Ry RS
stable ejection may be hardly attained. 0.01 - 0.16 pm is
more preferable from the viewpoint of the clogging or the
stable ejection.

As a carbon black used for a black pigment ink,
preferable is a carbon black manufactured by a furnace method
or a channel method and having a primary diameter of 15 - 40

millimicrons, a BET specific surface area of 50 - 300 square

oe

meter/g, a DBP oil absorption of 40 - 150 ml/100g, 0.5 - 10
of a volatile component, and a pH value of 2 — 9. As such,
there can be used, for example, No. 2300, No. 900, MCE-88, No.
33, No. 40, No. 45, No. 52, MA7, MA8, MA100, No. 2200B (which
are available from Mitsubishi Chemical Corporation}, Raven 700,
Raven 5750, Raven 5250, Raven 5000, Raven 3500, Raven 1255
(which are available from Columbian Chemicals Company}, Regal

400R, Regal 330R, Regal 660R, Mogull, Monarch 700, Monarch 800,
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25 400R, Regal 330R, Regal 660R, Mogul L, Mnarch 700,
Monarch 800, WO 2007/ 055412 PCT/ JP2006/ 322904 -27
Monar ch 880, Monarch 900, Mnarch 1000, Mnarch 1100
WRBMINEHI2 1300, Monarch 1400 (which are avai | aBEBIPI0p6322904
Cabot Corporation), Color black FW, Color black FW2,
~Color black FWV, Color hlagk FWS8, Col or bl ack
FW200, Col or bl ack S150, 5 Col or bl ack 5160, Col or
MriregichS830, Penarex BB, Ponarekr W00 Pprifiantaschv 1 1P0| nexarch
140U, Printex 140V, Special black 6, Special black 5,
JpaGi donblrank14@0 evtd cipecieabvbliaskld fmn Caboar e
avai |l abl e fron1Degussa) but it is not limted to
dd1ePra®hes) | | Co PXAmlfk FlviGobelopi STRAL WY, € cBIBYI Yesk
10 bel ow. As an organic plgnent there can be

RIRY! @'%‘iorfﬂia Xﬁg@ € coAnY! Bl Bﬂtﬁ@i&?y%&%% B3sed s1s0,

ant Hr aqgul none- QUI nacr i one

SOt ﬁrgglsg@i@@ ATk egm -535%03‘;,.3 raBFintey U,

ani | i ne_bl ack, azonethlne t E ment s, .rhodam ne B
ﬁ%ﬂ&?explgn%ﬁ%nt%ﬁuﬁﬁgﬂ'bﬁﬁlﬁ ﬁﬁk 1Q%g SREHRY Féﬁﬁﬁnﬁc
pignent, there can be provided, for exanple, iron

Specdel bileahi umIpdaial bdacki 4 cardbdiadialokiagin 4 (which
sul fate, al um num hydroxi de, barium yellow, iron :
dileu@yvadadmi enfred, Degjussen , ybhit ot B chotetldmi2@dpowdeticn.
Specifically, the followi ng ones for each color are

provi ded bepewirAS cangNarpbe 6b1ar PRt Wakehpeahided
be used for vyellow ink, there can be provided, P
gxagpl e, CI pignent.

As an organic pigment, there can be provided, for
example, azoic, phthalocyanine—pased, anthragquinone-based,
quinacridone-based, dioxazine-based, indigo-based, thioindigo-
based, perylene-based, and iscoindolinone-based pigments,
aniline black, azomethine-type pigments, rhodamine B lake
pigment, and carbon black, and as an inorganic pigment,—there
can be provided, for.example,'iron oxide, titanium oxide,
calcium carbonate, barium sulfate, aluminum hydroxide, barium
yellow, iron blue, cadmium red, chrome yellow, and metal
powder.

Specifically, the following ones for each color are
provided below.

As an example of a pigment which can be used for

yellow ink, there can be provided, for example, CI pigment.

yellows 1, 2, 3, 12, 13, 14, 16, 17, 73, 74, 75, 83, 93, 95,
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25 yellows 1, 2, 3, 12, 13, 14, 16, 17, 73, 74, 75,

83, 93, 95, WD 2007/055412 PCT/JP2006/ 322904 -28 97,

‘Vagmw 4, 128, 129, 151, and 154, but it is not limited

¥ As an exanple of a pignent which caRCHAPIER2904
for magenta ink, there can be provided, for exanple,
Cl pignent 5 reds'5, 7, 12,248 (Ca), 48 (M), 57 (Ca),
57:1, 112, 123, 168, 184, and 202, but it is not
91ni%ed 148, t he¥n 19 an dxampde16f, aowh ghenits wioitcAimdhed to
be used for cyan ink, there can be provided, for
theanpl e, Cl pignent blues 1, 2, 3, 15:3, 15:34, 16
22, and 60, and Cl vat blue 4 and 60, 10 but it is
not |imtedstantbempA OF a2 phREBOtwEE bdrS HReWsKd for
manufactured for the present invention can be used as
3t . CO 1 R£ - u preset

Tt o A ork B Broeardinat i fey e, Rt Blment
b 5 di spersj g e pignent described abave.in a
ré%ausetjie’usqﬁeg?tjrr‘#é]uga:}g EIBpgﬁ?ﬁrengz Eibiag)pfer@}ij'grg z}égnt T%?” 168,

surfactant. As a dispersing agent for dispersing
@M@Pgogoguﬁu%rﬁbrjgsaﬁ’i% 1omdRedt to &R hmonl y used
wat er - sol ubl e resin or water-soluble surfactant can
be used. 28sAan el of exaphenbfwhich warebesobeg| Eor
resin, there can be provided, for exanple, block
ayepolipker sherandombec gpoivyneds, fandesaigls,t kar eafment blues
whi ch copol yners are obtained fromat |east two kinds
19f 2nonomees3selecied T4, 0mA her@ Gap ahActudiAE blue 4 and 60,
styrene, styrene derivatives, vinylnaphthal ene

but it is not limited to them.

Also, a pigment which is newly manufactured for the
present invention can be used as a pigment contained in each
ink used in the present invention.

An ink jet recording liquid may be obtained by
dispersing the pigment described above in an agueous medium
using a polymeric dispersing agent or a surfactant. As a
dispersing agent for_dispersing powder of such an organic
pigment, a commonly used water-soluble resin or water-soluble
surfactant can be used.

As a specific example of the water-scluble resin,
there can be provided, for example, block copolymers, random
copolymers, and salts thereof, which copolymers are obtained
from at least two kinds of monomers selected from the group

including styrene, styrene derivatives, vinylnaphthalene

derivatives, aliphatic alcohol esters of o, fB-ethylene



25 derivatives, aliphatic al cohol esters of
a, o- et hyl ene WD 2007/ 055412 PCT/ JP2006/ 322904 -29

unsat urated carboxylic acids, acrylic acid, acrylic
WQ2PY0SeHRi vati ves, maleic acid, nmaleic acid PCTAP2006/322904

derivati ves, i t aconi ¢ acid, itaconic acid

derivatives, fumarate, and_$4warate derivatives. 5
-These wat er-soluble resins are al kali-soluble resins
Wikt adhurarteds ohubbry 1 ic apisBus asolylii coacid, wimilia basd

Is dissolved, and anong these, it is particularly
qeefatdblee, mhdéid hecibi ghilecdvenage aot el dresyeightonic
thereof is 3,000 - 20,000, since an advantage can be

éﬂltdi' ned sHeh LB84 déﬁv%@ﬂ(rb%coﬂuhé(r&’ée a ﬂicﬁ&%ﬁé‘rgee

|qU|d can be reduced and the dispersion is easily

in the case of use in an ink jet recording
#%%ﬁﬁaggqﬁf a combi nation of a polyneric dispersing

agent and sel f - dlsperS| ment is preferable to

> obtain an Ig PPty &% Eg %Fgﬁﬁ?e FeTﬁgﬁﬂéa§83uﬁé§
not, been necessarily clear but can be consi dered as
FSrewh i thea Borita iiiticodn AfBequs evorehiing papehisheatbase
is ,suppressed by containing a polyneric dispersing
J@gmﬁsogqedheancbtamnqﬁaﬂv@sesu ht el mgurEgatilex lgf paeferable
sel f-di spersing pignent is 20 suppressed by contai ning
thapolkprewe tgklt spersigeg magentlat heeigel fridirser $5ng, 000 —
pi gment can spread snmoothly in the horizonta

201,080} | 8Nfce Asn advesitlle BaHObe S&@@medms%%ytﬂag Sthe
thlnly so that a desirable dot can be forned.

10 BAScRa3PgChii g &?gﬁgysgoﬁfl?qH@&eéaﬁ“ﬁé”¥éﬁuced and the

dispersion is easily attained, in the case of use in an ink
jet recording ligquid.
Also, a combination of a polymeric dispersing agent
and a self-dispersing pigment is preferable to obtain an
15 appropriate dot diameter. The reason has not been necessarily
clear but can be considered as follows.
The penet;ation into a recording paper sheet is
. suppressed by containing a polymeric dispersing agent. On the
other hand, since aggregation of a self-dispersing pigment is
20  suppressed by containing a polymeric dispersing agent, the
self-dispersing pigment can spread smocothly in the horizontal
directions. As a result, a dot spreads widely and thinly so
that a desirable dot can be formed. '
Also, as a specific example of a water-soluble

25 surfactant which can be used as a dispersing agent, the



25 surfactant which can be used as a di spersing agent,

t he WD 2007/ 055412 PCT/ JP2006/ 322904 -30 follow ng

ones can be provided. For exanple, as an anionic
WOIPAEE4At , there can be provided, for exanpl eCThPmhes22004

fatty acid salts, alkyl sulfates, alkyl ether

sul fates, al kyl ester sulfgtes, alkyl aryl ether

sul fates, al kyl sul fonates, sul f osucci nat es, al kyl

il ypiwisgl boratesn ik kpdovideht hakepeexsmdfonatesn ahkyhic

phosphat e, pol yoxyet hyl ene al kyl ether phosphates,

andaalckyk, athyte eddiebedPISRIALES. £ SOar@s B hgah%eﬁnifgtty
al Ky

surfactant, there can be provided, for exanple,

AdN8asakt Sa1 léﬁdfé@@sqea§ﬁbifit$§¥r§§¥ %sﬁ?ggF%g?%ster

salts, 10 benzal kont um sal ts, " al kyl "pyridiniu

Lnm.dazolinium- salts. Further, n anphoteric
éyxi gg%én??L¥£é?%?%xﬁ?q§5eSugr%g?ﬁedgfki; S¥xdRPRESS,
diinet hyl ,al kyl lauryl betaines; "al kyl | yci nes, al kyl
> Sd‘ilggﬁ’ﬁﬁ‘&é%‘}/‘%f fYinad lvanaul feentas i mildml1saphthaléne
bet ai nes. As a nonionic surfactant, there can be
Sye-donaees, 3bfylerhvsbhatpel pokyetygtaiensl kikybt distter
pol yoxyet hyl ene al kyl allyl ethers, polyoxyethylene
ppobpbayes opyierd kyllyedlyl gtheerpho=ssiaees,. SALBbL &k a
esters, sucrose esters, polyoxyethylene ethers of :

cgkyort ¢ nsestaftanthokyexyethy| 8N e rLA RUNeESrobxample, alkyl
sorbitan esters, pol yoxyet hyl ene ethers of sorbitol

aRsher Saldat tys A4 Qh%ﬂ@oégmge%e%%X%gF§5M£§ salts,

fatty aci am dés, am ne oxi des, oxyethyl ene

i nes. , i t can b t i L
to. shEARAGE st 405 PLOTERL, G Snh e VAL 20 ot

m croencaps
s41PYpP SO as

Further, as an amphotgric surfactant, there can bbe
provided, for example, dimethyl alkyl lauryl betaines; alkyl
glycines, alkyl di(aminoethyl) glycines; and imidazolinium

15  betaines. As a nonionic surfactant, there can be préVided,
for example, polyoxyethylene alkyl ethers, polyoxyethyleﬁe
alkyl allyl ethers, polyoxyethylene polyoxypropylene glycol, -
glycerin esters, sorbitan esters, sucrose esters,
polyoxyethylgne ethers of glycerin esters, polyoxyethylene

20 ethers of sorbitan esters, polyoxyethylene ethers of sorbitol
esters, fatty acid alkanolamides, polyoxyethylene fatty acid
amides, amine oxides, and polyoxyethylene alkylamines.

Also, the pigment can be coated with or
microencapsulated by a resin having a hydrophilic group so as

25 to provide it with dispersibility.
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25 to provide it with dispersibility. WO 2007/ 055412

PCT/ JP2006/ 322904 -31 As a nethod for coating a

mater-lnsoluble pignment wth or mcroencapsulating it
WRORHS8Hdani ¢ pol yner, any of the publicly kBERAP2006/322904

nmet hods can be used. As a publicly known nethod,

there can be provided, for_gxanple, chemically 5

manuf act uri ng net hods, physically manufacturing

met hods, mhyalmathgdcfmﬁndﬁﬂtlmgthodstefﬁﬁhsoluble pigment

nechanlcally manuf acturing methods. Specifically,

whet e aicRecneaysr: i APk texgmheorgdnid BENMRSY, abny of

polynerlzatlon nmet hod, an in-sSitu polymnerization

Rt hed, ll@l gg&?Qﬁ%fﬂgégjc fapkngsggt hods A Publicl Hown

coacervati ase separation) nethod,

n thod a e tin i spersion ol i ne d
Igﬁxhégla S&hshalstt rProv'%t%hg@ﬁﬁtﬁﬁﬁnqg 65%?‘&?3&
net hod, an aci d precipitation. nethod, and a phase
T I B IEE A FOH SHEBRGH. MAMRE 4G i Mgt hods,
pol yneri zation nmethod is a nmethod 15 such that two
RO Yfdsagdf ynshewbeal gretthwsiski Add Bechamsicaldys mangfacturing
separately dissolved in a dispersion phase and a
reocidsuouSpephberldnd bbikelresubst laa qesowairded, e&b‘ﬂcde@xﬂple, an
the interface therebetween so as to forma wall fil

iﬁténfﬁcialUpoI&ﬁéﬁﬁﬁdtﬁ@hlﬁ@tHB&hoﬁhlfhi%ﬂﬂai@@qFﬁéﬁbzatlon
that a liquid or 20 gaseous nmononer and a catalyst or

e, NES s Qbmé AR | 4B S UBSL 2RG erﬁeﬂ{cﬁj P OWo%%grt}EQFEé%r

either of the sides of a cont nuous phase and nuc

tQ, t.o f [
R s i BDgre
s of a

méf%qn%hggsgé£§£on coollng methgglLgﬁ(géfioqt%hghgg51on
coating method, a spray-drying method, an acid precipitation
method, and a phase inversion emulsification method.

The interfacial polymerization method is a method
such that two kinds of monomers or two kinds of reactants are
sepérately dissolved in a dispersion phase and a continuous
phase and both substances are reacted on the interface
therebetween so as to form a wall film. The in-situ
polymerization method is a method such that a liquid or
gaseous monomer and a catalyst or two kinds of reactive
substances are provided from either of the sides of a
continuous phase and nuclear particles so as to cause reaction
and to form a wall film. The submerged cured coating method

is a method such that drops of a polymer solution containing

particles of a core material is insolubilized by a curing



25 particles of a core material is insolubilized by a

curing WO 2007/ 055412 PCT/ JP2006/ 322904 -32 agent,

etc., inliquid so as to forma wall film The
WOIUIMSYIR| on (phase separation) nethod is a RETHERI06/322904

such that a polymner dispersion liquid in which

particles of a core materiat,are dispersed is

separated into a 5 coacervate (concentrated phase)

agdrit aetiicgh pol yiguid coneenttoattbom andala diilllmt.ed phase

so as to forma wall film The subnerged drying

met hod i s ahgetbace sutt drhatphaski gubsra i omhireht nadcoses

material is dispersed in a solution of a wall film

S r | ed
e ok RAETR i ASpRtt O LI il sedt

ﬁ%yglaiggugfphaggrOf %ég%la Eeralsgﬁﬁféﬁjﬁ§ §§8F6F%8d into a

tain a conpl ex emnmulsion

the water filmmateria raduy renoved so as to

5 GOAGRIY AN |(C??‘F‘Fﬁtﬁar¥§4-@hﬁ B S bedumae
method is a nmethod 15 such that a wall filmmateri al
GRRICER TS TARa t @K i htH Lutqdi 8hBje Peals My dwdmsel wailli edim.
at ordinary tenperature is heated and |iquefied,
Ther siublresgefl driore metthed ak armetm@$enxﬂdtthre|hlquld in
they are nmade be fine particles, and cooling is

wharchoanedré omateriala iwali sbeksed The @esdialt isHSBENSI Wil 1
coating method is a 20 nethod such that particles of a

ﬂ%lh&mﬁﬁb@iéﬁj1§”§%§ﬁ§ﬁ@% d%ﬁeaﬁlsﬁgwgkﬂh'lﬁﬁﬁéﬁ B¥ &dded into

fluidized bed and oated in gas stream

0 IR R4 g 1B LILVTELSS YR B o
&¥%%% 810X|£§h éiggjgssto gg%??ﬁ Snghgfgﬁze%ulSLOn, and a
medium dissolving the water film‘material 15 gradually removed
so as to form a wall film.

The melting-dispersion-cooling method is a method

15 such that a wall film material which is melted into liquid by
heating and solidified at ordinary temperature is heated and
liquefied, particles_of a core material are dispersed therein,
they are made be fine particles, and cooling is performed to
form a wall film. The aerial suspension coating method is a

20 method such that particles of a core material are suspended as
powder in gas by a fluidized bed and floated in gas stream
while a coating liquid of a wall film material is sprayed and
mixed therein so as to form a wall film.

The spray-drying method is a method such that a .

25 stock solution for capsulation is sprayed and contacted with
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25 stock solution for capsulation is sprayed and

contacted with WD 2007/055412 PCT/ JP2006/ 322904 - 33
hot wind so as to evaporate and dry a volatile

WesHIdReHE whereby a wall filmis formed. ThePSE@EWW652ﬂm4

precipitation nethod is a nmethod such that at | east

one of anionic groups of anzzorganic polyneric

conmpound cont ai ni ng the anionic groups is 5 _
mstutwiald zedawi th avépsiate emgoung sovasat Dl grapnicdemente
solubility to water, kneading is made with a coloring
wideibala wiallafiagues uSomedi umrheubsequernddpitation method
neutralization or acidification is made with an

281 Jirfe1GRPQUBH 8RaBSat OleddteehBi bat sn%x%@lgcroups of an
conpounds and fix themon the coloring 10 materi al

%ﬁah g'lﬁgiéf%%h%&ﬂ? DA RSPERS SIS il 5o
SRt Jrep m%%“%ﬂ%@%&?@?égl 72y B0 PRRBE ke o

colohln material is provided as a or anlc sol vent

FHadd Likat &P Fatehr obRFatird ﬂﬁemigeoV§ ¢ QreRg material
phase or the organic solvent phase is thromn into

Matay agieoas bedawic polsgmentiysi npubsell fajrican or

material for constituting a wall filmof a

daictiddapsibea, ishesde caittben pradidedomb@ind: xanplse to

pol yam des, pol yurethanes, polyesters, 20 pol yureas,

§¥Eaﬁpﬂﬂﬁign§rﬁ99i&Q@ﬁﬁﬂﬂﬁkﬁﬁanﬁfQ@xfﬁﬁémsonfEHé“@dﬁ%rlng
resins, phenol resins, polysaccharides, gelatin, gum

5%?f%i gﬁét%ﬁﬂ?lfﬁsqhﬂrnﬂﬂﬁ%?kgﬁcoﬁﬁ$Lﬁf%ﬁéfgyﬁ I'Sre ‘made.

oxypolynet ene yV|ny yVvi ny

X hi
iy&aﬁﬁogggﬁ ?1:‘?1 o‘?IP 1% RaLyyi! chlQhidesucn

that while a mixture containing an anionic organic polymer
having dispersibility in water and a coloring material is
provided as a organic solvent phase, water is thrown into the
organic solvent phase or the organic solvent phase is thrown
into water.

As an organic polymer (resin) used for a material
for constituting a wall film of a microcapsule, there can be
provided, for example, polyamides, polyurethanes, polyesters,
polyureas, epoxy resins, polycarbonates, urea resins, melamine
resins, phenol resins, polysaccharides, gelatin, gum Arabic,
dextran, casein, proteins, natural rubbers,
carboxypolymethylene, polyvinyl alcohol, polyvinyl pyrrolidone,
polyvinyl adetate, polyvinyl chloride, polyvinylidene chloride,

cellulose, ethylcellulose, methylcellulose, nitrocellulose,
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25 cel lul ose, ethylcellul ose, nethylcellul ose,
nitrocel l ul ose, WD 2007/055412 PCT/ JP2006/ 322904 -34
hydr oxyet hyl cel | ul ose, cellul ose acetate,

WQaryaeikt ene, pol ystyrene, honopol yners and PCT/AP2006/322904
copolynmers of (meth)acrylic acid, honopolyners and
copol ynmers of (nmeth)acryl atgs. (neth)acryllc
aci d- (et h)acryl ate copol ymer, styrene-(neth)acrylic
R xyechpbtyhbil ost,y medduiakei scataite ¢ qpdl yerobry lene,
sodium al gi nate, fatty acids, paraffins, beeswax,

paaR axe , NabHSPETyesf ad@ldmlyﬁ@&aa@ba waxh) a@ﬂync acid,
albun1n Anong these, organic polyners haV|ng an

gro ugm Ogﬁd %ﬁ%l%&e@sce%bgéggngémﬁesa S(Hllefcﬁpscrym

e use noni oni ¢ organic

here can be rOV|ded or e [ yvi
B BEErhaRE AT SRP T Esr S hbroiet e a6 a0t
pol ypr opyl ene gl ycol nnnonethac | at e,
GRAHYTGHo| §BY Fstere JGitye 6F 1 RoRS %ﬂa%w%dewghalgmater
copol yners- thereof, and cationic ring-opening
adltymaed daf paaGEHglS, ndeesBapar va el #axy, hegidppedypeef
al cohol obtai ned through conplete saponification has
talllow, wabenasiod uks,i tyndamdbampnoperty such that it is
easily dissolved in hot water but is not easily

di ssol ved nfof§lthawd, elorgafiiehpbSyRers itciihiald ¥n anionic
preferable. Al so, the content of an organic pol ynmer

i nguEHn§§'$LEéfBbﬁ§‘ﬁ?&huﬁ'bP’Qfs@ﬂfBﬁH*a¥H%§UE§n'§e1used

y wei ght or nore’and 20" % by wei ght or | ess of

R TIChEL G0 S PBLGhLE, SUEDL B8P L By i,

&%?e%h?np@"' Rl er N ¢ 'f}%p%i,?gg?ﬂv%ﬁ&li’ei%s?ﬁ&“eg e
monomethacrylate, polypropylene.glycol monomethacrylate,
methoxypolyethylene glycol monomethacrylate and copolymers
thereof, and cationic ring-opening polymers of 2-oxazoline.
Particularly, polyvinyl alcohol obtained through complete
saponification has a low water—-solubility and a property such
that it is easily dissolved in hot water but is not easily
dissolved in cold water, which is particularly preferable.

Also, the content of an organic polymer for

constituting a wall film of a microcapsule is 1 % by weight or
more and 20 % by weight or less of a water-inscluble coloring
material such as organic pigments and carbon blacks. As the
content of the organic polymer is in the range described above,
the content of the organic polymer in the capsule is

comparatively low and, therefore, the lowering of the coloring
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25 conparatively low and, therefore, the | owering of

the col oring WO 2007/ 055412 PCT/ JP2006/ 322904 -35

roperty of a pigment which is caused by coating the
8&9‘1‘7&%@‘120f the pigment with the organic pol yReF/JERA6/322504
be suppressed. If the content of the organic polyner

is less than 1 % by weight,3git may be difficult to

provi de the effect of capsulation, and, 5 on the other
manpertiyf oift ai pigoert thach20s%chysegi lghtgoatheg tbkosiinface
property of the pignment may be significantly | owered.
dfurde bi gAen Ot REEh PFRPIrg=eS ct POl gaér afeh Rk elipbitk8sed. If
consi deration, the content of the organic polyner is

f e % by1 ¥&d ahfar0h & -
1&%?&?&%%h¥ngglﬁ%% co‘gﬁugﬁﬂﬁ§%§r|a| Thati¥€]‘3|§¥ewelght'

art 0 olo mat er.i al ed bu
sub§9}aEJ QFF§13%%%sedpﬁﬂ¥ldFo&é§|%Fﬁé %¥ olgatlon’ and,
hand a

Q ert can be  suppressed and, en t;i{, her
‘85 ﬁE E%W‘%'ru% Hatsr MRFei EaRt<CxpiFedBanty sthS
substantlally coated, the effect of coating the
G 1§FeRe P§0P§¥¥MIQ%ﬁétﬁjiqlﬁm§ﬂ6vmﬂ)éobe MAiitigantly lowered.
nunber - aver age nol ecul ar wei ght of the organic
holtyweer, Bs prieéerabipe:2,i@80tbergrfater tadkeominhe
vi ewpoi nt of the manufacture of a capsule. Herein,

cdieiidg raubsh anthal dontenposedthdoesgvic AYmrpakt i al
exposure 20 associated with a defect such as a pinhole

e abh cknbaltrargg@rbaf tshe gengi b o fhtP@NEhe water-
positively expose Furt her, when an organi c pignment

%ﬁgqﬁpgié éo?gkin %§§?ﬁ§lve pi gment or a

|sperS|ve ck is used as a coloring

material, % a@ ié,tgﬁuﬁgnt%gEtOfftpﬁ ¢ %ﬁ&ng material is

not coated but is substantially_exposed, the lowering of the
coloring property can be suppressed and, on the other hand, a
part of the coloring material is not exposed but is
substantially coated, the effect of coating the pigment is
simultaneously provided. Also, the number-average molecular
weight of the organic polymer is preferably 2,000 or greater
from the viewpoint of the manufacture of a capsule. Herein,
“being substantially exposed” does not mean a partial exposure
associated with a defect such as a pinhole and a crack but
means the condition of.being positively exposed.

Further, when an organic pigment which is a self-
dispersive pigment or a self-dispersive carbon black is used
a5 a coloring matérial, even 1f the content of the organic

polymer in the capsule is comparatively low; the dispersiblity



25 polymer in the capsule is conparatively |low, the

di spersiblity WO 2007/ 055412 PCT/ JP2006/ 322904 -36 of

the pigment can be inproved and, therefore, a
WQaeg7{0834dht storage stability can be obtai nedPCTR29M6/322904

is nore preferable for the present invention.

Additionally, it is preferable to select a suitable 5

organi ¢ pol yner dependi ng on a mnet hod of

off areepdapent atawbe inprom¢dnphe, tiesrafode)t er kackaéient

pol ymeri zati on nmethod, polyesters, polyam des,

Qfﬂﬂé‘djee%lﬁaﬂﬁht)g%éw'H%)”ob@)é&h@h' dPRfsh @PHOke SkRErable
etc are suit . For an in Sltu polynerlza | On

, I d I f 10
:ﬂﬁégﬁgb Egggs%ﬂ%%é?%?ﬁcfgfscyggr3 ?neth)acrylate
I th I d
ol yui nyl RS CTsor v Ay PHIEREALH 0 QELeet 3 suitable

pol yam des, etc. are suitable. For a submerged cured
5 FERMRgPREYRSH, dRANAIRIaPEi AaTBLhe) §A imiAroearaphstation.
gelatin, albumn, epoxy resins, -etc., are preferable.
5 RoemRlepater \ait iigrverdabod] g@lmeiemzar@dnumet,bsd,
casein, etc. are suitable. O course, any of the

gmﬂyesmbyskanWyammnaapspbayueetham$gukpdMyva@@ﬂtp9ﬁr&1udone,
t hose descri bed above can be also utilized for

Py BeBIng, féne, andcuBufihBLe M CrOenGARsUsatad
pi gment. 20 When a phase inversion nethod or an acid

pQﬂ%'eEhEQ‘Eic%‘ REied 'h%méﬁbf%@f’s A d&%bggﬁe% of

ﬁ]CfOC&pSU atlon an ani ont ¢ organi c po Yy used

o ReMestLALE SRS R o e hheleeee
é?#%gn%h?megh Jf?é gc1d copolymers, polyvinyl chloride,
polyvinylidene chloride, polyami@es, etc., are suitable. For
a submerged cured coating method, sodium alginate, polyvinyl
alcohol, gelatin, albumin, epoxy resins, etc., are preferable.

15 For a coacervation method, gelatin, celluloses, casein, etc.,
are suitable. Of course, any of the publicly known
encapsulation methods in addition to those described above can
be also utilized for obtaining a fine and uniform
microencapsuléted pigment.

20 When a phase inversion method or an acid
precipitation method is_selected as a method of
microcapsulation, an anionic organic polymer is used as an
organic polymer for providing a wall film of a microcapsule.
The phase inversion method is a method such that a complex of

25 an anionic organic polymer having sélf—dispefsibility or
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25 an ani oni ¢ organi c pol ymer having
self-dispersibility or WO 2007/ 055412
PCT/ JP2006/ 322904 -37 solubility in water and a

W@ N3P Hd2 mat eri al such as a sel f- dispersive BrazLes/322904
pi gnent or a self-dispersion-type carbon black or a
m xture of the anionic orgamc polyner, a coloring _
materi al such as a self-dispersive organic pignment or
salgblit iby dispertsinmndy pecodobomg bhtek,iadngughcasi agself-
agent is provided as an organic solvent phase and
dTispe@saps Ubadadroin: ipsgmenductes sahildd spelrisidnspepsi cirbon
(phase inversion enulsification) is caused by
Hl%ﬁ@“b?gamﬁifﬁuﬂé“df the ahgaM & SRlaart pol h?ﬁ@rora coloring
throwi ng the organic solvent phase into wa

m%QerQXEr u&q apg]aas%eq.%t g?g eﬂz | qucﬂzgi ar’c o%l gﬁgﬁ{:coi‘ a self-

icle for recor or a
nto the or gani c has for the manufacture.

deZperanpar e e nnﬁrntsc R g AORh £ gefaided
medi um for recordi ng | qU|d since a dispersion liquid
3Fo RNy BESRYT H I Rt PEaAC hand | FEeiISPPES LekAGP bt Fflucted
On the other hand, the acid precipitation nethod is a
wigflkode § et spemts i@rpdphast brvedsicamicowilsigiocapsonhn is
wat er - contai ni ng cake obtained by a manufacturing -

cakbadbi neh sl ingy avatetrogasseshofompittialsb2ivegt aplpasd or
of or all anionic groups of 20 an organic polyner

tH2BLRhG 1 Al L& ANIORLE vELOUPSa tihtd RA%EE. coAPead,
kneading it with a coloring material such as a self-

1%% §£8h‘é 2 @%@t%o%‘ gFent 50 o@ Sl dleﬂ!a%ﬁ‘ér gbo 1§yapevehlcle

ack 1 n aquéous medi um™ and to contro
neutr

fﬁfe&?ﬁ?fg}%géHﬁyPi b%héglggdf%Hég:fﬁto %%gpggaanlc solvent
phase for the manufacture. Parpicularly, it is more
preferable to mix a liquid medium for recording liquid since a
dispersion liquid for recording liquid can be directly
manufactured.

On the other hand, the acid precipitation method is
a method such that a_part of or all anionic groups in a water-—
containing cake obtained by a manufacturing method including a
processes of neutralizing a part of or all anionic groups of
an organic polymer containing the anionic groups with a basic
compound, kneading it with a coloring material such as a self-
dispersive organic pigment or a self-dispersion-type carbon
black in aquecus medium, and to control the pH to neutral or
acidic using an acidic compound to precipitate and fix the

anionic group-containing organic polymer on the pigment, is
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25 ani oni ¢ group-contai ni ng organi c polyner on the
pi gment, is WO 2007/055412 PCT/ JP2006/ 322904 -38
neutralized using a basic conmpound, thereby conducting

W pe97/6p34¢% oencapsul ati on. Thus, an aqueous di sHeVER2895/322904
liquid containing a fine anionic mcroencapsul ated
pi gnent containing nmuch piggrent can be manufact ured.
5 Also, as a solvent used in the m croencapsul ation
amitdeddzeteds fhgve badier eompoubd, ptisstated,cdngucting the
exanpl e, al kyl al cohol s such as net hanol, ethanol,

Rk palda b RNOIThus3r aRBhiGebiEr OLsdi®ns 1ehuas
benzol e, toluole and xylole; esters such as nethyl

éﬁﬁ%ﬁ%ﬁ%nggéhﬁigécﬁﬁ caﬁﬂcQUEMEaéﬁ?fﬁﬁg&uﬁﬁgment containing

ori na ydr ocar bons such as or of or m-and

et hyl ene djchl or,i de; ketones such as acetone and
r‘f%’;\;wen ?ﬁ%b?éﬁ%@a‘:&ﬁﬁs such as

t et rahydrof uran and di oxane; and . cel| osol ves such fs ,

et hyl cel | 848Pvedarftl IRMYACeiFESolfethe Ay oopgapsutation
m crocapsul es prepared by the nethod described above

akb descohbedsebareat ddidneopanhbesprvehiedy fntagsagple,
centrifugal separation, filtration, or the Iike and
Sitkiyiaddonndsr suckli sp eretddnion , wat Banahd pregessdr wnd butanol;
solvent so as to an objective recording |iquid which

£HHMmaRe cUnQdrbesrbhies BHRSEAE bBMeslépntolubdle aver 8gkole;
particle dianeter of the encapsul ated pignment 20

| | . 2
SRANSAHY a8 HELIOD RRcdRC! LRYL DOl BLbRESD Y

the pignment adheres to an object

aﬁcg%t%%ﬁépmagg gue, thg,quﬁ%g:grggﬁgg%a%%o ei&ao%%fgmat aagg

resrstance printéd can
I npr.oved

ethylene dichloride; ketones such as acetone and isobutyl
methyl ketone; ethers such as tetrahydrofuran and dioxane; and
cellosolves such as methylcellosclve and butylcellosclve.
Also, the microcapsules prepared by the method described above
is once separated from the solvent by means of centrifugal
separation, filtration, or the like and stirred and re- ‘
dispersed in water apd necessary solvent so as to an objective
recording liquid which can be used for the present invention.
The average particle diameter of the encapsulated pigment
obtained by a method as described above is preferably 50 nm -
180 nm.

Thus, the pigment adheres to an object to be
printed due to such a resin coating so that the rubbing
resistance of the object to be printed can be improved.

[Dyes]



25 [Dyes] WO 2007/ 055412 PCTI JP2006/ 322904 -39 As a

dye used for recording liquid, dyes classified in

aci di ¢ dyes, direct dyes, basic dyes, reactive dyes
WQAHWT/0F9dY col ors in color indices and havi ng BKEE0em322904

water resistance and |light fastness are used. Pl ural

ki nds of these 5 dyes may beym xed and used or, if

necessary, nmay be m xed an used wi th anot her col or

mat eri al shsha asya ysegheilr. r8oohdang cl@riidyg dggentlnssified

added in a range such that the effect of the present

iimnen kil eNdyes Nodi hdti Rivlesd. bha)lcAgyas] dicacdies a¥as and

food colors, for exanple, 10 C 1. acid yell ows ,
4,
B2 fro {oP ifeps ol A PRGDy g
111, 114 249, 254 289,
BrdEsace AT iohp f%gﬁaeﬁﬁgafel% Soa " by, Kb "Gt enese
2, 7, 24, 26, and 94, . foad gelloms 3 and 4, C 1.
> qﬂﬁﬁdmﬁ¥d§e7ml¥?deﬂﬂﬁ:H@edaﬁaf €f NC¢oot Blradily ?eaﬁﬂx?d and

can be used. 20 (b) As direct dyes for exanple, C.I.
ugiede vt thebhoviserl colpr matezéal SSUCM@S ?O,PlgS‘@ﬂtIZOSUCh a
132, 142, and 144, C1. direct reds 1, 4, 9, 13, 17,
c20pr28g Sgentﬁﬁb éﬂﬁedBin 83raBfe AR Ehai Zhé,effect of the
present invention is not inhibited.
(a) As acidic dyes and foocd colors, fér example,
10 C.I. acid yellowsrl7, 23, 42, 44, 79, and 142,
C.I. acid reds 1, 8, 13, 14, 18, 26, 27, 35, 37,
42, 52, 82, 87, 89, 92, 97, 106, 111, 114, 115, 134, 186,
249, 254, and 289,
| C.I. acid blues 9, 29, 45, 92, and 249,
15 C.I. acid blacks 1, 2, 7, 24, 26, and 94,
C.I. food yellows 3 and 4,
C.I. foocd reds 7, 9, and 14, and
C.I. food blacks 1 and 2,
can be used.
20 ' (b) As direct dyes, for example,
C.I. direct yellows 1, 12, 24, 26, 33, 44, 50,
86, 120, 132, 142, and 144,
C.I. direct reds 1, 4, 9, 13, 17, 20, 28, 31,
39, 80, 81, 83, 89, 225, and 227,

25 C.TI. direct oranges 26, 29, 62, and 102,



25 C I. direct oranges 26, 29, 62, and 102, WO

2007/ 055412 PCT/ JP2006/ 322904 -40 C. 1. direct blues

1, 2, 6, 15, 22, 25, 71, 76, 79, 86, 87, 90, 98, 163,
wQgee7/03892 and 202, and C. 1. direct blacks 19, POPJPZ§06/322904

38, 51, 56, 71, 74, 75, 77, 154, 168, and 171, 5 can

be used. (C) As basic dyes.,for exanple, C. 1. basic

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

29, 32, 36, 40I1.4Hirdct 49uesl 1,52, &3, 164, 285,257,711, 76,

70, 73, 77, 87, and 91, 10 C. 1. basic reds 2, 12, 13,

M,! 81'@,! 81:8,! 9’?0’2,! 9?§,! 1@,1 12@5, 2&9,3%HC§620§,8161%91 461
49, 51, 52, 54, 59, 68, 69, 70, 73, 78, 82, 102, 104,

109, and 112~ G | ...hasi.c Al o 3555, 2% 2
26, 35, 41, C4 ,' 371%%‘}, bgf‘f&%s,]l966,2227,37269,%875,]51‘/7%’6' L

) ) ) 105 120, 122, 124, 129, 137,
g‘ﬁ’l,%ﬂ??%an]gssﬁ’%f noaﬂct‘.]]ll.?l’basi c blacks 2 and 8, can
be used. (d) As reactive dyes, for exanple, CI.

> G¥akG vHlacks 3, 4, 7, 11, 12, and 17, 20 C.|I.
reactive yellows 1, 5, 11, 13, 14, 20, 21, 22, 25,
40, 47, 51, 3%) 6%s &¢167 dyves,. fogacapwlieds 1, 14,
17, 25, 26, 32,. 37, 44, 46, 55, 60, 66, 74, 79, 96,
ggd gg and CCIl.. baedct ined lowsed ,1,2,2,117, 1134, 145, 123, _19, 21,
23; 24; 25, 28, 29, 32, 36, 40, 41, 45, 49, 51, 53, 63, 64,
65, 67, 70, 73, 77, 87, and 91,
10 C.I. basic reds 2, 12, 13, 14, 15, 18, 22, 23,
24, 27, 29, 35, 36, 38, 39, 46, 49, 51, 52, 54, 59, 68, 69,
70, 73, 78, 82, 102, 104, 109, and 112,
C.I. basic blues 1, 3, 5, 7, 9, 21, 22, 26, 35,
41, 45, 47, 54, 62, 65, 66, 67, 69, ‘75, 77, 78, 89, 92, 93,
15 105, 117, 120, 122, 124, 129, 137, 141, 147, and 155, and
C.I. basic blacks 2 and 8,
can be used.
(d) As reactive dyes, for example,
C.I. reactive blacks 3, 4, 7, 11, 12, and 17,
20 C.I. reactive yellows 1, 5, 11, 13, 14, 20, 21,
22, 25, 40, 47, 51, 55, 65, and 67,
C.I. reactive reds 1, 14, 17, 25, 26, 32, 37,
44, 46, 55, 60, 66, 74, 79, 96, and 97, and

C.I. reactive blues 1, 2, 7, 14, 15, 23, 32, 35,

25 38, 41, 63, 80, and 95,
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25 38, 41, 63, 80, and 95, WD 2007/055412 |

PCT/ JP2006/ 322904 -41- can be used. [Additives and
hysi cal properties comon to pignents and dyes] It

WO/t abl e to use a water-sol ubl e organi c PET/JP2006/322904

solvent as well as a coloring material for the

purposes of providing recoggding liquid used for an

i mage form ng apparatus according to the present

cawverg iwsedd th a desired physical property or

preventing clogging in a nozzle of a recording head

whi ch is causediday itvies @mﬁlﬂhyggdgyeﬁygﬂg§%yéy!g$ on to

liquid. The water-sol uble organic solfvent may include

: A4 r a penetrating agent. The wetting
AR L R <0

or the purpose of preventing clogging
in a nozzle qf a recording.head which is caused by the
drying of th tré@oP&Fﬁ&ﬁ%ﬁ*ﬁ &0 H§ese MAfied ~Sodtpies organic
of the wetting agents are  pol yhydric al cohols such as
SRATEN S 3yl Ai%etIRAVHAY qiafeiak rfex fiemsirposes of
gl ycol, tetraethylene glycol, polyethylene glycol,

igvee rgiapgeling  13-dnitchnegicdlfor] &3 ipragEanfedinging

2-met hyl - 1, 3- propanedi ol , 1, 4-butanediol, 1,5 20
Jredratedi aglocordimexanaediolpreemerinvention with a desired
1,2, 6-hexanetriol, 2-ethyl-1, 3-hexanediol,

phy,i4alutaRgleritql orl phedrertultRNeld@inAnt Retyd Q1% of a

pol yhydri c al cohol alkyl ethers su ds et hyl ene

c
r@l6eel D RRBNYh 1N els SHIMLRS el iRty
, yl ene gl ycol nononethyl "ether,
recording liquid. The water-soluble organic solvent may
include a wetting agent or a penetrating agent. The
wetting agent is added for the purpose of preventing
clogging in a nozzle of a recogding head which is caused by
the drying of the recording liguid.

Specific examples of the wetting agents are
polyhydric alcohols such as ethylene glycol, diethylene
glycol, triethylene glycol, tetraethylene glycol,
polyethylene glycol, propylene glycol, 1,3-butanediol, 1,3-
propanediol, Z2-methyl-1,3-propanediol, 1,4-butanediol, 1,5-
pentanediol, 1,6-hexanediol, glycerin, 1,2, 6-hexanetriol,
2-ethyl-1, 3-hexanediol, 1,2,4-butanetriol, 1,2, 3-
butanetriol, and petriols; polyhydric alcohol alkyl ethers
such as ethylene glycol monoethyl ether, ethylene glycol

monobutyl ether, diethylene glycol monomethyl ether,

diethylene glycol monoethyl ether, diéthylene glycol
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25 di et hyl ene gl ycol nonoethyl ether, diethylene
gl ycol WD 2007/ 055412 PCT/JP2006/ 322904 -42 nonobut yl
ether, triethylene glycol nonobutyl ether;

WO 8%y ene gl ycol nononet hyl ether, and pr BpyABIas/322904
gl ycol nonoet hyl ether; polyhydric al cohol aryl
et hers such as ethylene g_{g nmonophenyl ether and
et hyl ene gl ycol 5 nonobenzyl et her;

nbrigmgest cartet Ni trngletmﬂt)ererm/oﬂ;a:o]c ompmbndsy s uethears,
N- et hyl - 2- pyrrol i done, N-hydroxyethyl-2- pyrrolidone,

He Py Sy daNe, gy G HimBdid d g dazdld A1 naie pradiflene glycol

s-caprolactam™ am des such as for mam de, N

suéﬂMiéﬁal nonoeq?¥$ﬁiunne |ef£ano ad%ﬁ?é¥grgﬁhh as
G s TS e 1 g FO T e

di metyl sul f oxi de, sul folane, and thlodlethano

MRA e ced%%at‘eltl"é%gr%ﬂ é”r@t@alrrb‘dﬁhtflf?tewdlc
y-butyrol act one. These solvents are used singularly or

ciang qurestntsH et iah Nuimet el &4 Py gl L daree pehgt vt drgethyl-2-
agent is added for the purpose of inproving the
wettahiddrtsy, of-pymmailerdale t d Be-dimegdrdeidnidddvlidinone,
recording liquid and adjusting the penetration speed.

rﬁ?rse%f‘:lpr'%ia@:tﬁ%netaﬁéﬁ'e@,g sRP8Nhs 20 RERGIWEAL Wag agents
represented by the fol lowng formulas (1) - (1V) are

Tgﬁﬁéﬁﬁﬁg%yl et t dﬁﬂ §“Nuaaﬁétﬁymﬁ6¥ﬁﬁﬂﬁagfﬂghlnes such as

er - type surfactant of the foll OMAng
A T S e R b e D
monoethylamine, diethylamine, and triethylamine; sulfur-
containing compounds such as dimetyl sulfoxide, sulfolane,
and thiocdiethanol; propylene carbonate, ethylene carbonate,
and y-butyrolactone. These solvents are used singularly or
in combination with water,

Also, the penetrating agent is added for the
purpose of improving the Wettability of a material to be
recorded with recording liquid and adjusting the
penetration speed thereof. As a penetrating agent,
penetrating agents represented by the following formulas
(I) - (IV) are preferable. That is, since a
polyoxyethylene alkylphenyl ether-type surfactant of ;he
following formula (I}, a acetylene glycol-type surfactant

of the following formula (II), a polyoxyethylene alkyl

ether~-type surfactant of the following formula (III) and



25 ether-type surfactant of the follow ng fornul a

(1'11) and WO 2007/ 055412 PCT/ JP2006/ 322904 -43

pol yoxyet hyl ene pol yoxypropyl ene al kyl ether-type
WORWHEEHAt of the following formula (1V) can [POESP2d0R822904
surface tension of liquid, the wettability can be

i mproved and the penetratigQ speed can be increased.

5 R--9r0(CH2CH20O kH . .. ... %?) (R is a hydrocarbon

phay@xyethyﬁene1ﬁopﬁébppropyp@ﬁeMQlﬁpln@ﬂh@ﬁ %ﬁg@Ched
and k is 5 - 20.) 10 CH3 OH3 CH3

Qhﬁfgbgéﬁ%ﬂbf}fﬂEBfofﬂoQ19 fgrﬁglaCE@Vf}% a%wegqgﬁe

(Each of and nis

%é%é%cﬁ%}%é@oﬂf Lty RN 0n camive vinmroved

4 carbon afons mhlch may be branched and k is 5
an%ot e penetration speed can be increased.

R—(O )—0(CHCH,O\H +=+++(1)

(R is a hydrocarbon chain with 6 - 14 carbon

atoms which may be branched and k is 5 - 20.)

CH, CH, GCH, CH,
I | I I
CH,-CH-CH,~C-C=C-C~CH,~CH-CH,

+ +
0 0
| I
CH,  CH,
| I
CH,  CH,
| |
0 0
+ITI \IJI'I
H H  eeaues (1)

(Each of m and n is 0 - 40.)

R-(OCH,CH,) H  =«-»--(I)



V‘-“éHGH:H;(OCHéCHQ)WI(OCHCHQ),-R.:. ...(iV5w‘é.(R s a
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15

20

hydr ocarbon chain with 6 - 14 carbon atons and each
mand n is a nunber equal to or less than 20.) In

of
WA 458H2t 0 the conpounds of the formulas 10PCEMP2006/322904

(1V), there can be used, for exanple, polyhydric

al cohol al kyl or aryl ethergssuch as diethylene glyco
nonophenyl ether, ethyl ene g?ycol nonophenyl et her,

et hyl ene gl yd® impmodlylddocetieem ohagtrhwligne @l-ydal carbon
monobut yl ether, propylene glycol nonobutyl ether, and
diborie twiaiath 8N e g ol cledd aiophienyd . t-hefg  yoni onic
surfactants such as a pol yoxyet hyl ene pol yoxypropyl ene
bl ock copol ynmer, fluorine-containing surfactants, and
| oner al cohols such as ethanol and 2-propanol, and

di et hyl ene gl ycol nnnob?%yl ether is particularly
preferable. 20 However, & surfactant is not
particularly limted and can be appropriately

sel ect ed Hef@RdHop-(BEHLIHPosB,  and: - AW )exanpl e,
there can be provided anionic surfactants, nonionic
surfactants, anphoteric surfactants, and fluorinated
surfactants. WO 2007/055412 PCT/ JP2006/ 322904 -45 As
an ani oni ¢ suRf ast anhydiroereboancbeipr etittied, - fldar carbon
exanpl e, pol yoxyet hyl ene al kyl ether acetates, .
adogec ypnte reehe sl oraies, W Wales: il to or less than
pol yoxyet hyl ene
20.)
In addition to the compounds of the formulas

(I) - (IV), there can be used, for example, polyhydric
alcohol alkyl or aryl ethers such as diethylene glycol
monophenyl ether, ethylene glycol monophenyl ether,
ethylene glycol monoallyl ether, diethylene glycol
monobutyl ether, propylene glycol monobutyl ether, and
tetraethylene glycol chlorophenyl ether; nonionic
surfactants such as a polyoxyethylene polyoxypropylene
block copolymer, fluorine-containing surfactants, and lower
alcohols such as ethanol and 2-propanol, and diethylene
glycol monobutyl ether is particularly preferable.

However, the surfactant is not particularly limited
and can be appropriately selected depending on the purpose,
and, for example, there can be provided anionic surfactants,

nonionic surfactants, amphoteric surfactants, and fluorinated

surfactants.
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al kyl ether sulfates. 5 As a nonionic surfactant,

there can be provided, for exanple, acetylene
gl ycol -type surfactants, polyoxyethyl ene al kyl

WeLZAEYS541pol yoxyet hyl ene al kyl phenyl et hers, PCT/JP2006/322904

pol yoxyet hyl ene al kyl esters, and pol yoxyet hyl ene
sorbitan fatty acid esters.,d10 As an acetyl ene

gl ycol -type surfactant, there can be provided, for
exanpl e, 2p4, Zn9aﬁf5ﬂfﬁﬁ§dﬁﬁac53669y&ﬁeﬂe7cad“b@ provided,
3, 6-di net hyl - 4- oct yne- 3, 6 diol, and 3,5-di nethyl-]I-

P emp18) - pEPota %ﬁﬁyg' ¥Eﬂérté/c£@ca%ér factant,

there can be rOV|de for exanple, Surfynol. ‘104,
TG ( i ha fro A|r Pr oduc
%ﬁ?%“?%?es@?g phtes 363 sihable SRR Ene
ote i c surfactant, there can be prOV|ded for
%gg; Fé F a3 nopr opi onate, lauryl di met hyl
betai ne, stearyl dinethyl betaine, and |auryl
di hydr oxyePRy? BRREGHE Swiarkantdi thore adene panavbaed,
provi ded, for exanple, |auryldinethylam neoxide,
frapr iexeypde neadst dmnregilivdel -t ype surfactants,
st earyl di met hyl am neoxi de,
pdillypetyexiel diye | iyl atheeeXi g6l yoRpd troxyeich i &hephenyl
coconut oil al kyl di met hyl am neoxi de, dinethyIaIE

csReanUpd1 ok iR R dicyet byt etau iy be! tﬁgle%

Anmong t hese surfactants, surfactants represen
5 / 22904 -46 the follown
Sc%qg’%[tgg é‘%%tr%uc%%?%%)% V1Y, (V1), (VI 1), (IX)g

e preferable. R1
(X) are p E an acetylene ggycof}?y e sué%%ctang there can

and

be provided, for example, 2,4,7,9-tetramethyl-5-decyne-4, 7-
diol, 3,6-dimethyl-4-octyne-3, 6-diol, and 3, 5-dimethyl-1-
hexyne-3-ol. For the acetylene glycol-type surfactant, there
can be provided, for example, Surfynol 104, 82, 465, 485, and
TG (available from Air Products and Chemicals, Inc.) as
commercial products.

As an amphoteric surfactant, there can be provided,
for example, lauryl aminopropionate, lauryl dimethyl betaine,
stearyl dimethyl betaine, and lauryl dihydroxyethyl betaine.
In addition, there can be provided, for example,
lauryldimethylamineoxide, myristyldimethylamineoxide,
stearyldimethylamineoxide, dihydroxyethyllaurylamineoxide,
polyoxyethylene coconut oil alkyldimethylamineoxide,
dimethylalkyl ({(coconut) betaine, and dimethyl lauryl betaine.

Among these surfactants, surfactants represented by



5 1n chemcal formula (V), RL is an alkyl group with
6 - 14 carbon atons which may be branched. h is an
integer of 3 - 12. Mis selected fromal kali netal
WPGAY/058H1at er nary ammoni umions, quaternary PCT/JP2006/322904
phosphonlun1|ons and al kanol am nes. C) H2000- R2
MBSCHO00-R2 (VI) 10 In cheggical fornula (M), R2is
an al kyl group with 5 - 16 carbon atons which may be
theantdidaw ikl ehemliesl efofmaoims afWal i (vt al(virens, (virI),
quat ernary ammoni umions, quaternary 15 phosphoni um
Arahs(x)apgeapkapetamdaes. R3--O QQCH2CH2O kH ... (VI 1)
WD 2007/ 055412 PCT/ JP2006/ 322904 -47 In chenica
formula (VII), R3 is a hydrocarbon group such as
al kyl groups with 6 - 14 carbon atonms which may be
branched. k is an integer of 5 - 20. R4- (OCH2CH2) j OH
"' (VIll) 5 1In chemcal. formula (VIIl), R4 is a

chr bod aron e GRE ORI B e BB M a” ~ ™ v

H (OCH2CHz) .L- (OCHCHQ)p R6 OX) 10 In chem cal formula

(I X), R6 is a hydrocarbon group such as al kyl groups
with 6 - 14 carbon atons which may be

(IX),

5 In chemical formula (V}, Rl is an alkyl group with
6 - 14 carbon atoms which may be branched. h is an integer of
3 - 12. M is selected from alkali metal ions, quaternary
ammonium ions, quaternary phosphonium ions, and alkanolamines.

2
CH COO-R
2 2 arpane (VI)
MO SCHCOO R -
10

In chemical formula (VI), R® is an alkyl group with
S = 16 carbon atoms which may be branched. M is selected from
alkali metal ions, guaternary ammonium ions, guaternary

15 phosphonium ions, and alkanolamines.

RY(O)-OCH,CHOKH - (Vi)



branched. Each of L and p is independently an integer

of 1 - 15 20. WD 2007/ 055412 PCT/JP2006/ 322904 -48

CH3 CH3 CH3 CH3 CH3CHCH2I -C=C-CCH2CHCH3 O1Il | CH2
WeRpTAsI2CH 2 1 OqOr | I HH...... ( X ) PCT/#P2006/322904

chem cal formula (X), each of g and r is

i ndependently an integer af4f.- 40. 5 The surfactants

represented by chemcal formulas (V) and (VI) shown

above are Tpechémiadl opmaniadddILh, tke isoanhydfoeafis@e group

acid, below. First, as a surfactant of (V), the

Julnl awi AUk PNESrd Gy eEeRt ed by4 (¥a2hor Gitdo¥sOwvheéan he Vy 3

provi ded. CH3 CH2 120 (CH2CH2O) 3CHZOO0H .. . ... (

b%r%\ %&'gd(c"?)i@ ) o#CERQOHH . . . . .. (V-2) WO
071055415 BeT JP200 322904 - 49

CH3( CH2) 120( CH2CH20) 5CH2COOH . . . . . . (V-3) CH3 (CH2) 120

(CH2CH20) 6CH2000H ( V- 4)

R4 — (OCH,CH,)jOH - (Vi)
5
In chemical formula (VIII), R4 is a hydrocarbon
group such as alkyl groups with 6 - 14 carbon atoms. j is an
integer of 5 - 20.
CHj
| 6
- - I =) T IX
H~(OCH,CH,), ~(OCHCH,) -R (X
10

In chemical formula (IX), R® is a hydrocarbon group
such as alkyl groups with 6 - 14 carbon atoms which may be
branched. Each of L and p is independently an integer of 1 -

15 20.



CH3( CH2) 11CHO( CH2CH20) 6CH2COOH (V-5) CH3 5 OH 3(0H2)6

CHQ( CH2CH20) 30H2000H (V-6) (CH2)5CH3 Next, as a

surfactant of (VI), the follow ng ones 10 represented
WEOUARSIHE to (VI-4) can be provided. WD 2007/ BEB4R2806/322904

PCT/ JP2006/ 322904 -50 CH3 CH3 CH2000CHCH2CHCHS3

...... (VI-1) HGBS- CHCOOCHGH.CHCH3 CH3 CH 3 CH3

CH2000CHCH2CH2CH2CH3 . .. . .. (VI-2)
HOBS- CHCOOCHCH7CH2CH2CH3 | CH3  CH( CH3 2 _
CH2000CHCH (ﬁéﬁz S—CHC(II:HCH CH3 2 "U(wvt-3) |
CH( CHB) 2 CH2CH( ; V\Dl /
HO3S- VI -4 2007 055412
T aPAIIGFHSHAL — C =G CLH, G

1 0

CH, CHy

$h, CH,

? q O Jr

|
H H @ e (x)

In chemical formula (X), each of g and r is
independently an integer of 0 - 40.
5 The surfactants represented by chemical formulas
{V) and (VI) shown above are specifically provided in the form
of a free acid, below. First, as a surfactant of (V}, the

fellowing ones represented by (V-1) to (V-6) can be provided.

CH3(CH,),,0(CH,CH,0),CH,CO0H - (v-1)
10

CH4(CH,),,0(CH,CH,0) ,CH,COOH - (V-2)



-51 As a fluorinated surfactant, one represented by

the following chemcal fornmula (A) is preferable.

CF3CF2( CF2CF2) m CH2CH2Q( CHZCH2O) nH . . . . .. (A 51n

WORMHI0S2412f ornmul a (A), mis an integer of 0 - ROT/JPAAE322904

nis an integer of 1 - 40. As a fluorinated

surfactant, there can be. _psovided, for exanple,

per fl uoroal kyl sul fonic aci 10 conpounds,

per fl uoroal kyl carboxylic acid conpounds, _

per fl uoroal kyl phosphate conpounds, perfl uoroal kyl

et i gn ' c S ol Y, e etherpy-
po%n@?gﬁlﬁpﬁi?ﬁfa: gﬁ?%&ﬁl&gp&#ggfﬂup as a(V 3)
side chain. Anong these, a pol yoxyal kyl ene et her

pol yners having a 15 perfluoroal kyl ether group as a
side chain has a low foamability and a | ow fluorine
compound bi oaccunul ation potential, which is recently
consi dered problematic, and is therefore safety,
which is particularly preferable. As a perfluoroal kyl
sul foni,c acid conpound, there 20 can be provided, for
eXaimby € Chbs ¥ 4 5O 08 k) CdLID i Cht, BOGH - (vV-4)
perfl uoroal kyl sulfonates. As a perfl uoroal kyl
carboxylic acid conpound, there can be provided, for
exanpl e, perfluoroal kyl carboxylic acids WD ,
20071055412 PCT/ JP2006/ 322904 -52 and perfl uoroal kyl
carboxyl ates. Also, as a perfluoroal kyl phosphate
conpound, there ' :

CH3(0H2)1 1(|3H0(CH20H20)60H2000H
CHy

CHy(CH). CIIHO(CHZCHZO)aoHZCOOH
(CH,)5CH

Next, as a surfactant of (VI), the following ones

10 represented by (VI-1} to (VI-4) can be provided.



can be provided, for exanple, esters derived from
per fl uoroal kyl phosphoric acids and salts of esters of
erfl uoroal kyl phosphoric acids. As a
W‘B6$ 9%5#4F kyl ene ether polynmers having a PCT/JP2006/322904

perfl uoroal kyl ether group as a side chain, there can

be provided, for exanple,_pplyoxyal kyl ene et her

pol ymers having a perfluoroal kyl ether group as a

si de chain, sulfates of 10 E{Iyoxyalkylene et her .

pol ynmer s haV| ng a p I3uorG kyl ether group as a

pol yrer's Ra@ﬂﬁgcbaésfmﬁm@ﬁd:éfxéﬂﬁ' aroup a5.2gi49
chain in the fluorinated
surfacl‘@g‘ kfétl"*b(%z@?{éﬂge can be provi ded

for 15 exanpl e, K, NH4, NH3CH2CH2CH,

NH2( CH2CH2OH) 2, H3NHC(H:BZCH20—|) 3. The fl uori nat ed
surfactant may be appropriately synthesized and used
or a commercial product may be used. As a conmmercia
product thereof, there can be 20 provided, for

exanple, Surflon S-111, 5-112, 5-113, 5-121, 5- 131,
5-132, S-141, and S-145 (avail able from Asahi d ass
Co., Ltd.); Fluorad FC-93, FC-95, FC98, FC 129,

FC- 135, FC- 170C, FC—@B&e and FC-431 (avail able from.
Sumitono 3M Linted afac F-470, F1405, and

F- 474(avai | abDk 0@@@&1@ ﬁ}iﬂzﬁ)h‘?@ﬁ and Cheni cal.s{\[~2)
| ncor por at ed) | zbnyl TBS, FS FSN-100, WO

2007/ 055%0&% FSO 100, FSO
FS- 300 (avai | abl elfromfbuPSnt)2 FTP- 110, FT- 250,
FT-251, FT-400S, FT- ﬂBGﬁBFT 400SW (avai | abl e from NEOCS

(I)H(GH3)2
CI;H_,,_COOCHCH(CI—I:,)z :
A LIARNAAL AL AL Y e (VI-3)
Hoss CHC()OC}:HCH(CH,)2 ,

(]3HZGOOCH20HZCH(CH3)2
H038-CHCOOCH20HZCH(CH3)2 """" (Vi-4)
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Co. Ltd.); and PF-151N (avail able from Omova

Solutions, Inc.). Anong these, Zonyl FSN, FSO 100,

and FSO (available fromb5 DuPont) are particularly
WOLYTE bl e in terms of high reliability and ¥eob#f2006/322904

col or devel opnent. O her conponents are not

particularly limted and _opn be appropriately

sel ected according to need, and there can be

provi ded, foRserafipherineted enwifsictast,pbnadrepressnted by

10 antiseptics or fungicides, rust inhibitors,

et ifXNI1GaNlS; chditilcall doginulay (@hsard e fepargen

absorbers, and light stabilizers. Aresin emulsionis

obtai ned by dispersing a resin fine particle in water

as a continuous phase and may contain a 15 dispersing

agent. such as a surfactant according to need.

Generally, it is preferable that the content of a

resin fine particle as a di spersed phase conmponent

(tIBF ,CF}E0F G Fa)resiGH B¢ p(Cld, EHpOIriidsi-a---- (A)

emul sion)”is - 70 % by nmass. Also, inregard to the

particle diameter of the 20 resin fine particle, the

average particle dianeter is preferably 10 - 1,000

nm and nore preferably 20 - 300 nm particularly, by

taking use in an ink jet recording apparatus into .

consi der at i®nchetfie:anatfernala ofAY hen riesian fintegparéfche- 10,

in the 25 dispersed phase is not particularly limted

aandncay be ﬁﬂ%é@@}7b@5§41246CT/JP2006/322904 - 54
appropriately sel ected according to the purpose, and

there can  bgspLoyh ggd; nfPLac¥ANRLELaRE! YEREXECELASLe

vi nyl acetate resins,

provided, for example, perfluorocalkyl sulfonic acid
compounds, perfluorcalkyl carboxylic acid compounds,
perflﬁoroalkyl phosphate compoﬁnds, perfluorcalkyl
ethyleneoxide compounds, and polyoxyalkylene ether polymers
having a perfluorcalkyl ether group as a side chain. Among
these, a polyoxyalkylene ether polymers having a
perfluorcalkyl ether group as a side chain has a low
foamability and a l§w fluorine compound bicaccumulation
potential, which is recently considered problematic, and is
therefore safety, which is particularly preferable.

As a perfluorocalkyl sulfonic acid compound, there
can be provided, for example, perfluoroalkyl sulfonic acids
and perflucroalkyl sulfonates.

As a perfluoroalkyl carboxylic acid compound, there

can be provided, for example, perfluorocalkyl carboxylic acids



styrene resins, butadiene resins, styrene-butadiene
resins, vinyl chloride resins, acryl-styrene resins,
and acryl 5 silicone resins. Anong these, acryl

Wi 200705/ 2r esi ns are particul arly preferabl e. PTHEP2006/322904
resin enul sion may be appropriately synthesized and
used or a conmercial produci,nmay be used. As a
commercially available resin emul sion, there 10 can
doed pranfildedpoall byl exautpde;l dMesr.ogel E- 1002, E- 5002
(styrene-acryl resin enulsions, available fron1Nippon

Pai nt  Co. Albb¢ A 3K$¥¥¥Xﬁd¥331k§§n BEEYhA e &R Iﬁ&u d, there
Che ﬁ

enul si on, avail abl e fron1Da|n|ppon I nk and

Lorogsisths REBhATY, st EER g =
AL TERNBROR ) S AR B

a| i nol SK-200 (an acryllc resin enul sion, avail able

> ueLPg Hth@?ﬁ’%%hor%d@é@ﬁy Co., Ltd.): Primal
A(}ZZ AC-61 (acrylic resin enuIS|ons, avai |l abl e from
Rohm and HA&sa alkydgoer the0 SBEORE8Y hav3i689a

(acryl silicone resin emul sions, available from Toyo
Hexl iMbgoalhy] ¢thkD) gramg #30&0s{de ndivl, thetrbaesyl BEe
pol ynmer resin enul sion, available fromM kuni  Col or

prio¥iped]heog ot i1 qf pbﬂ?o§§gfﬁy1éﬁé'bﬂHé&ep%QQEEEEe%%éﬁng a

conponent in a resin enulsion in the ink iS prefera

fork 18020071 ABGML2 PCTD) §§OQ6A§}¥%9&%ln >2uitaftly
mass, nore preferably 0.5 mass urt%

10 pt%{%gtﬁgpgpkyléne e]t%eoéo_%\él 225 rllngzt_nhge ac%rét %liuolroaikyf ether
group as a side chain, and salts of a polyoxyalkylene ether
polymers having a perfluorcalkyl ether group as a side chain.

As a counter ion of a salt in the fluorinated
surfactants described above, there can be provided, for

15 example, Li, Na, K, NH;, NH3CH,CH,OH, NH; (CHpCH;0H} >, and
NH {CH;CH>0H) 3.

The fluorinated surfactant may be appropriately
synthesized and used.or a commercial product may be used.
As a commercial product therecf, there can be

20 provided, for example, Surflon $-111, S-112, 5-113, S$-121, s-
131, $-132, S-141, and S-145 (available from Asahi Glass Co.,
Ltd.}; Fluorad FC-93, Fﬁ—95, FC-98, FC-129, FC~135, FC-170C,
FC-430, and FC-431 (available from Sumitomo 3M Limited);

Megafac F-470, F1405, and F-474(available from Dainippon Ink

25 and Chemicals, Incorporated); Zonyl TBS, FSP, FSA, FSN-100,
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0.1 % by mass, the effect of inproving the resistance
to clogging and the ejection stability may not be
sufficient, and 5 if it is greater than 50 % by nass,

WORBVIHSEHRr vat i on stability of the ink may bePCT/JP2006/322904

degraded. The surface tension of a recording liquid

used in an image form ng apparatus according to the
present invention is preferably 10 - 60 NNm and nore
Pl ersabllp015Fs0ACFIN3NAL0 URr qavhhéakl ewhoomtbudont ) ; FT-110,
satisfaction of both the wettability against a

recoyodi ne-oedi upr-aashd herf-ansoat Fersgfsm |dBuilddeORrom NEOS
particle. S|n1larly, t'he vi scosity of a recording

¢dauiydy ihs pLeherably 9.2 1ange ﬁom’l d?movg’tosgiﬁﬁloﬁ‘@d Inc.).

nor e preferably in 15'a range of 5.0 - 10.0

S 5*%%—385? {aﬁgp?%? clatyR1g §2om

ran e of 3 - 1 and nore preferably in a range of 6 -
PO o ATENBAGT BRI TRY SEefREabARr &3 WFETT QfeRioBn for

a netal 20 part which contacts the liquid. Al so, an
Eitiiabddiity erd agderhgicdiade dearlppmenht ai ned in the
recording |liquid, whereby the growh of bacteria can

be suppr e®skdr aranpgdrenirseservabtopast abilatly dddited and
image quality stability thereof can be inproved. As .

ch Ht bpppbpei el 25 Jairgiretidaccbh@iny can rkedysadd £Rére
exanpl e, benzotriazole, WO 2007/055412

el /bép%%@iég&g%r e@c%m%ﬂ@' um-dehydnoacRiAl e HSQQQHE%ors,

sorbate, 2-pyridinethiol-1-oxide, |soth|azo In-b

éH%H%%B@?és 8Pdfdﬁalé§5€%?t%USQnQDEE%hégQS, antioxidants,
ultraviolet ray absorbers, oxygen absorbers, and light

stabilizers.

A resin emulsion is ohtained by dispersing a resin
fine particle in water as a continucus phase and may contain a
dispersing agent such as a surfactant according to need.

Generally, it is preferable that the content of a
resin fine particle as a dispersed phase component (the
content of a resin fine particle in a resin emulsion) is 10 -
70 % by mass. Also, in regard to the particle diameter of the
resin fine particle, the average particle diameter is
preferably 10 - 1,000 nm, and more preferably 20 - 300 nm,
particularly, by takingruse in an ink jet recording appa;atus
into consideration.

The material of the resin fine particle in the _

dispersed phase is not particularly limited and can be
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pent achl or ophenol ate. Al so, a rust inhibitor can be

contained in the 5 recording liquid, whereby a coating
can be fornmed on a netal surface of the head, etc.,

WE0RH8HAt acts the liquid, so as to prevent POEJIP2006/322904

corrosion thereof. As a rust inhibitor, there can be

used, for exanple, acidic suy}fites, sodium

thiosulfate, thiodiglycoliC acid anmoni um

atbp s icye] yagebac tedl i ddddaiingl @opent agliMbded,t @Ind there can
tetranitrate, and dicycl ohexyl amonium nitrite.

B¥ SProRiHeR! IFX dafiptan Ber ¢OM aldledd N ke acet%Ee resins,

recording liquid, mhereby t he antioxi dant can quen

sadienl SRR ep MLl £ Gause eorrosign and.prevent

C
corrosion 15 even en e specl es

ener at ed. . an anti oxi dant, phenolic, conpounds and
S B BRnaee e ASASE Y RPToer oA PG
conpound, there can be provided, for exanple,

$eSYBR- ash IR dqiSRonacrihdsybl¢etesesing are

hi ndered phenolic conpounds such as 2,6-di- 20
Regittiapleylyppreteniblest earyl (3-(3,5-di-tert-butyl -4

hydr oxyphenyl ) pr opi onat e,

2, 2" - met hyrhaebés{r-amilyilon6mher be HpbydPhier@ 1), synthesized
2,2' -nmet hyl enebi s(4-ethyl -6-tert-butyl phenol), _

e 'usteldl obi & ( Sorfd Fal16 phrebbizb by phenlda.
1,1,3-tris(2-

hyl - 4-h s Rad 85 )k butane. i
T,Eé ol -4 nétg[]%xaggnéféfaﬂ@} ¥behemyi d BUANE enulsion, there

B 5B BB 9o, Yl St SRR 02
&S&&éggtgéiéih&gggf%ggﬂé¥ggg?ogggg%géﬁélfgiggNippon Paint
Co., Ltd.); VONCOAT 4001 (an acrylic resin emulsion, available
from Dainippon Ink and Chemicalg, Incorporated); VONCOAT 5454
(a styrenenacryllresin emulsion, available from Dainippon Ink
and Chemicals, Incorporated); SAE-1014 (a styrene-acryl resin
emulsion, available from ZEON Corporation); Saibinol SK-200
(an acrylic resin emulsion, available from Saiden Chemical
Industry Co., Ltd.); Primal AC-22, AC-61 (acrylic resin
emulsions, available from Rohm and Haas Company); Nanocryl
SBCX~2821, 3689 (acryl silicone resin emulsions, available
from Toyo Ink Mfg. Co., Ltd.); and #3070 {(a methyl
methacrylate polymer resin emulsion, available from Mikuni
Color Ltd.)}.

The content of the added resin fine particle

component in a resin emulsion in the ink is preferably 0.1 -
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tetraki s[nmethyl ene-3-(3",5" -di-tert-butyl-4-

hydr oxyphenyl ) pr opi onat e] net hane. As an am ne

conmpound, there can be provided, for exanple, N, N
WOGPGHEFME - p- phenyl enedi am ne, 5 PCT/IP2006/322904

phenyl - G3- napht hyl am ne, phenyl - a- napht hyl am ne,

N, N - 0- napht hyl - p- phenyl engdi am ne,

N, N - di phenyl et hyl enedi anmi ne, phenot hi azi ne,

99 ¥ bgi maes; budyed rgfheaplignedd ani 2@,% and mhsé', - and further

t et ramet hyl - di am nodi phenyl net hane. Al so, for the
dratee@ablysyl fure cp\ainisRy cofpemddsordiht is less than

phosphorus cont ai ni ng 10 conpounds are representative.

033 §Y. hbs OBl DG COMIMALoy A AR (AR1BEanCe to

f exa proplonate

I h odi
T T D B Y R i, o

distearyl 13, f3 -thlodlbut rate, 2-

ifei&apFoBER bR R b 59, 6aPM BRPSur e RPeed¥atignashapility
phosphor us- cont ai ni ng conpound, there can be provided,
dfotheesakphay be idsm@@edphosphite, trioctadecyl

phosphite, tridecyl phosphite, trilauryl

trithi ophos$héi s fatephemplonsoflez ytecqpibishiltieguid used in
trinonyl phenyl phosphite, and distearyl

RERHABEY EBEMLRY HRSRRIuEE acdOrdBn@ (11 1 pskebent invention
contained in the recording liquid, there can be used,

159?r%¥@9959 ﬂUdIQ%1Qﬁ§105n8'%é%é(§¥%fﬂf%b1§“§§ 8540 N/m

h|un1hydrOX|de sodi Um hydr oxi and potassi um

tﬂ:)é pxLAg: 15%(;321 wp yds %ﬁag'ﬁ ol o”c%{ Y p@TIOPLY 15y

rOX|des ernary phosphoni um oxides;

carbonates I kal i tals 25 such as I|th|um

G Bahat oreSorAi dedOHarae At Ui OhGs 1iquid drop
2007/ 055412 PCT/ JP2006/ 322904 -58 car bonat e; am nes
PagERCAS - di et hanol anmi ne and tri et hanol ami ne;

Similarly, the viscosity of a recording liquid is
preferably in a range of 1.0 - 30 mPa-s, and more preferably in
a range of 5.0 - 10.0 mPa:s from the viewpoint of the ejection
stability.

Also, the pH of the recording liquid is preferably
in a range of 3 - 11, and more preferably in a range of 6 - 10
from the viewpoint of the corrosion prevention for a metal
part which contacts the liquid.

Also, an antiseptic or a fungicide can be contained
in the recording liquid, whereby the growth of bacteria can be
suppressed and the preservation stability and image quality
stability thereof can be improved. As an antiseptic and

fungicide, there can be used, for example, benzotriazole,
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boric acid; hydrochloric acid; nitric acid; sulfuric
acid; and acetic acid. As an ultraviolet-ray
absorber, there can be 5 provided, for exanple,

WEShAYd3HRone- based ul traviol et-ray absor ber s PCT/IP2006/322904

benzotri azol e-based ultravi ol et-ray absorbers,

sal i cyl ate-type uItravioIeL5§gy absor ber s,
cyanoacryl ate-type ultraviolet-ray absorbers, and
kel dednplrencbased, sbitani sbepatay absorkamethi81A8-oxide,
a benzophenone-based ultraviol et-ray absorber, there

itHie zpl ovi-Heded f @Smpi A1, € s 0di M IBOXY5 46 and sodium
oct oxybenzophenone,

e Pdha Yo fnbnd yl oxybenzophenone, 2, 4-
di hydr oxybenzophenone,

2- hydr oxy- 4- net hoxybenzophengne, an ) :

2,20 4 4" -ferPanydrsy Héﬁ’z‘g’p}%%oﬁ%{‘dﬁ% Fntained in the
benzaotri azol e-based ultraviol et-ray absorber, there
r@&ﬁrﬁéngr OV, Whsirebwampreat dog 2Cam e Gepr®d par g-metal
oct Iphenyl%benzotriazole, 2-(2' -hydroxy-5"-

SYECRFEpRENYINS Degribt Sitgzol whigh (contydroxyhed'liquid, so as to
oct oxyphenyl ) benzotri azol e, and

Pre@2ht hjbe oxyrsitcer ttheukylf. 20As a rust inhibitor, there can
5' - et hyl phenyl ) -5-chl orobenzotri azole. As a

beabiseyl) afer tespenplld,r aviaket shayi ehsorReliun thebSuEA e,
be provided, for exanple, phenyl salicylate, p-tert-

thy bk §esy] i SaldiCy laten: and @if&#gﬁ@gg%gggggg@h%%&

a cyanoacryl ate-type ul raviol‘et

As
T T NI
ng%ggggylacrylate, met hyl 2-cyano- 3-net hyl - 3- (p-

Also, an antioxidant can be contained in the
recording liquid, whereby the aﬂtioxidant can guench radical
species which can cause corrosion and prevent the corrosion
even when the radical species are generated.

As an antioxidant, phenolic compounds and amine
compounds are representative. As a phenolic compound, there
can be provided, for‘example, compounds such as hydroquinone
and gallates; and hindered phenolic compounds such as 2,6-di-
tert-butyl-p-cresol, stearyl B-(3,5-di-tert-butyl-4-
hyd;oxyphenyl)propionate, 2,2" -methylenebis {4-methyl-6-tert-
butylphenol), 2,2’—meth&lenebis(4—ethyl~6—tért—butylphenol),
4,4’—thiobis(3—methyl—6—tert—butylphenol), 1,1,3-tris(2-
methyl-4-hydroxy-5-tert-butylphenyl)butane, 1,3,5-trimethyl-

2,4,6-tris (3, 5-di-tert-4-hydroxybenzyl)benzéne, tris{(3,5~dit-
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'hethoxyphenyl)acrylate, and butyl

2-cyano- 3-netyl - 3- (p- nethoxyphenyl)acrylate. As a
ni ckel conplex-type ultraviolet-ray absorber, 5 there

WeIMs5432ovi ded, for exanple, nickel PCT/JP2006/322904

bi s(octyl phenyl ) sul fi de,

2,2' -thiobis(4-tert-octyl phalate)-n- butyl am ne

ni ckel (1'1), 2,2'-thiobis(4-tert-octyl phal ate)-2-
tedryHbivey Farhp@rak e A1) i soaRendrdte } P s(4-tert-
octyl phal ate)tri et hanol am ne nickel (I1). 10 An ink in

@t ks sTREL Ay S&heaRCOrdisng o Lhe Prepenf 1 nvention

i s manufactured by dissolving or dispersing, at
' nt, apd a wet.ting agent,
Hgﬁ%% tgyp gghgtbr%??é%nga;eéﬂ?“ eggl 73" surt att aaﬁqucgﬁ’F“gPHﬁdt o-here
Jieed, and further another conponent according to need
i &F 2 P¥3Es91s TREdPEATRAG f Nr Y hel el RgPAREYlenediamine,
m xi ng _them according to need. . The di spersion can be
phenyitnBanaphiy iapineer phraxbt@; napisand amiinkl, , NaN’ -f-
honogeni zer, a ball mll, a paint shaker, or an
ngPhit&y dupdelkrparnsidigmimehi NeN andli pHeen ydteithryit BgedDéimine,
m xing can be attained by an usual stirring machine
phavbhhiazste r N, -20 -BeadBut 41 AN VA cSiledi bR ne O aid 4, 47 -
hi gh- speed di spersing machine. The color of ink is

t@@traﬁ@thj;p%ﬁdﬂhddiﬁhbﬁglﬁ@%a&@ﬁ ke ,pﬁfBE”cﬂéeié{%%ér,

sel ected according to the purpose, an there can

PN o S 8o L MRS SR A0S,

ack. VWen anink Set I . | .
R AR DK RENRT. <0 -
tégge Irr%alré\;({:i;ecc %r%rviidrergg ef g? ne}?a?mgloer,rr%di’l a?lr:z]‘gjil WIQI?? oc?inplior;:)kionate ’
distearyl thiodipropionate, lauryl stearyl thiodipropiocnate,
dimyristyl thiodipropionate, distearyl B,B’-thiodibutyrate, 2-
mercaptobenzoimidazole, and dilauryl sulfide. As a
phosphorus—containing compound, there can be provided, for
example, triphenyl phosphite, trioctadecyl phosphite, tridecyl
phosphite, trilauryl trithiophosphite, diphenyl isodecyl
phosphite, trinonyl éhenyl phosphite, and distearyl
pentaerythritol phosphite.

As a pH adjuster contained in the recording liquid,
there can be used, for example, hydroxides of alkali metals
such as lithium hydroxide, sodium hydrogide, and potassium
hydroxide; ammonium hydroxide; quaternary ammonium hydroxides;

quaternary phosphonium hydroxides; carbonates of alkali metals

such as lithium carbonate, sodium carbonate, and potassium



all the colors are used in conbination. is used to
perform recording, a full-color imge can be forned.
In thus configured i mage form ng apparatus, the 5

WO 202[05Hhket s 112 are fed and separated one byPGHEP29&522904
the paper feeding part, and the paper sheet 112 fed
approximately vertically ayd upward is guided by the
gui de 115 and conveyed into the space between the
camboente ; bahind lsuanid ashdiebbanelamirgd lagxd t22ethanolamine;
Further, the |eading edge of the paper sheet 112 10 is
ptidedchy; t hed eamieyiing agubden 128 @anttipr;essedubyctieid; and
| eadi ng edge pressing roller 125 agai nst the conveyor
ag%kgcléé%d_and the conveyance direction of it is
change y approximately 900. Then, an alternating

vol tage sugh that,.a vq%ilteit\il%?gégb%&}?é&t %@%r?oggﬁzigéve

out put are 3l Tera ely Tepea [ apgl i

charging roller 126 from an AC bias applying .part b

5 PEoudAEfol FoF et CROEEPABIORHOIF A TGP Ghr beray
and the conveyer belt 121 is charged with an
ajspEPRAP Ngenetiarigizvd evbReadev bR ErH et valy pBsOfpeRS,
positively and 20 negatively charged strips with a
sednsydatent vipvdr wllttrervnatleblyray albdecksands,scaanpagrylate-type
direction which is a rotational direction thereof.

WheaviBecpapsy sheelbelt? hadfetclst coapdesondeyaed on
t he conveyor belt 121 which is positively and

diegatiyeby-rshafaedialkernatel y, the paper sheet 112
is attracted to the 25 conveyor belt 121 by an

10 Bt R AR R M RS 2o
RSN 09, iy RRY 0% 285N 89 2 hydroxy-a-n-
octoxybenzophenone, 2-hydroxy-4-n-dodecyloxybenzophenone, 2,4-
dihydroxybenzophenone, 2—hydroxy;4*methoxybenzophenone, and
2,2",4,4" -tetrahydroxybenzophenone.

15 As a benzotriazole-based ultraviolet-ray absorber,
there can be provided, for example, 2-(2’-hydroxy—5’~tert—
octylphenyl)benzotriazole, 2-(2’-hydroxy-5’-
methylphenyl)benzotriazole, 2-(2'-hydroxy-4'-
octoxyphenyl)benzotriazole, and 2-(2’-hydroxy-3'-tert-butyl-

20 5" -methylphenyl)-5-chlorobenzotriazole.

As a salicylate-type ultraviolet-ray absorber,
there can be provided, for example, phenyl salicylate, p*tert-.
butylphenyl salicylate, and p-octylphenyl salicylate.

As a cyanoacrylate-type ultraviolet-ray absorber,

25 there can be provided, for example, ethyl 2-cyano-3,3’-
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to the rotational novenent of the conveyor belt 121.

Then, the recording head 107 is driven according to

an i mage signal while the carriage 103 is noved in the
WO3GPWAPH125 and backward directions, and an i nRCTIOP06/S22904

ej ected onto the stopping paper sheet 112 to record

one line of inage. After the paper sheet 112 is

conveyed by a specified distance, the next line is
digtengedcriihere A neatgrndorgyanspletdan, signg- or  a .

signal indicating that the bottom edge of the paper

neteekybled}P) has TRChadqaBut fROL- )1 RS (-

receigéd? %h) - recordi ng oBeggtiJ%&%glg%ﬁ%%S?eg éﬁd
is ejected onto the ejected paper

“%?@?Q?Qﬁénfgﬁ$%@%%§§é of doubl e-face printing, when

front facg (firsﬁgggintigg face) recording is
conpl et ed, A% he K GPERECHabEre shideta vitp2 Sits rg@ngbsorber,

into a doubl e-face paper feeding unit 155 by

thGaRt BR0 BT RFG éorveyarpbel thikke!l and the paper
sheet 112 is reversed (such that the back face _
biigdpebylipieny ¥land fidepe2 p? | ntleibiand -fred t-otoylpealate) ~n-
space between the counter roller 122 and the conveyer

boell ahPe agatiel (120 , ARt 2f - thidisi conveyedoeByl BRalate) ~2-
conveyer belt 121 simlarly to as described above and

et B OREk Plarh P efifcReIRET PN 4k Daock iaesiy4-tLping
control, it is ejected on the ejected paper tray 154

oélt§9€>h9mé(}gcﬁe%m%é£@%n§fﬁf&ﬂé&g( Igpecor ding), the

carriage 1 I'S nove he si 't he mai ntenance

and 25 refreshi.n nechanksn1 55 and the nozzle face of
the recor dithg " Vi0'206%/ dBEAAFBCHetPI666F82Dg04C L present

.head_ 107 is capped by the cap 157, whereby the nozzle
1p§eﬂﬁﬁﬁn 1s manufactured by dissolving or dispersing, at

least, water, a coloring agent, and a wetting agent, and a
penetrating agent and a surfactaﬁt according to need, and
further another component according to need in an aqueous
medium and further stirring and mixing them according to need.
The dispersion can be attained by using, for example, a sand
mill, a homogenizer, a ball mill, a paint shaker, or an
ultrasound dispersiné machine and the stirring énd mixing can
be attained by an usual stirring machine having a stirring
blade, a magnetic stirrer, or a high-speed dispersing machine.
The color 6f ink is not particularly limited and
can be appropriately selected according to the purpose, and
there can be provided, for example, yellow, magenta, cyan, and
black. When an ink set in which at least two kinds of the

colors are used in combination is used to perform recording, a



at a wetting condition and ejection failure caused by

dried ink is prevented. Also, while the recording

head 107 is capped by the cap 157., recording liquid
WO0WeP41dned by the 5 nozzle (mhlch i s cal | edPEE/IP2006/322904

"nozzl e suction" or "head suction”) and a refreshing

operation to elimnate thi%%@ﬁed recording liquid or

ai r bubbles is conducted. en, W ping is conducted

oyl tlisiced otrh émagp ecab | ked ef k@ di, nand detiert arwiips: @k ©h which

remove the ink adhering to the nozzle face of the

dEcand 1818e3dadd Iy dw iRabiRet 164 rEshidil to perform

operation. Al so, before or durlng t he recordi ng,

A i8leCLi D egL | Y which is
I%%t aé%g0|gtgglP é%;ﬁ%;%&a gcor #ngéls cé%gucted

Ther eby, t t abl t fo f ot
focord ng. RBal 107 A LR ATRER. LIS TSP o HE, the

i mage form ng_ apparatus including the device for
5  R§RSE PREEES| T Friss a@ﬂnéep@ﬁ%t%mmg oRgadrom the
conposed of the liquid ejecting head according to the
pAResefeeding epatton ansl jthel papdr shertgh lGudledt pppragimately
can be fornmed. Herein, when the used recording liquid
viextd cdy dy aﬂdCmpW&ﬁdﬂﬂmgghmﬁednbyWﬁhﬁ1ghmﬁﬁelﬂs dR@dc@sveyed
a coloring mterial, the tenperature for heat

ﬂﬂbbatﬂénﬁpééefﬁﬁﬁnéﬁh ithl- E8AYSY@Ntbelt auitd 26aNt RSt counter
filmtends to be higher, but, since thalliumis

RNk ned, tf@ra@t $he m@a@ng ol%vtmepgﬁ sheaet 112'

treatnent hardly occurs and a’ component of

d f
10 sGRB RO 02 A 0080 01 8 B0 02 L el
PCT/JP2086/322904, -63 %}%negt containing ink in which
ga }Bﬂeﬁ ge JPIRe g rplle 5 against the conveyor belt 121,

and the conveyance direction of it is changed by approximately
90°. |
Then, an alternating voltage such that a positive
15 output and a negative output are alternately repeated is
applied to the charging roller 126 from an AC bias applying
part by a control circuit which is not shown in the figures
and the conveyer belf 121 is charged with an alternating
charging voltage pattern, that is, with positively and
20 negatively charged strips with a constant width alternately in
the sub-scanning direction which is a rotational direction
thereof. When the papér sheet 112 is fed onto and conveyed
on the conveyor belt 121 which is positively and negatively
charged alternately, the paper sheet 112 is attracted to the

25 conveyor belt 121 by an electrostatic force and the paper



coloring agent, since the tenperature for heat

treatnent to forman ink-resistant |iquid contact

filmtends to be lower than the case where a
WagMIESHIai ning ink is used, the heat 5 shri nkBG®JP2006/322904

caused by the heat treatnment further hardly occurs

and a conponent of the head.fan be forned with a good

preci sion of a dinmension thereof. Furthernore, in the

Lo dfi2ansi bkneoyddiin nhed subpsgaRNtng aditrett tWiohh adcording

resin, since no heat treatnment process 10 for formng

@) theKrb@at $bARL hdFiMchiCont @Rk EbhMR{Sr RAW ned, no

heat shri nkage occurs and a component™ of the head can

be fornmedmuLih I.S| 0 ' i.on .
t her eof . AF?%%’ gﬁ%ggﬁgﬁggﬁgigggﬁeigz %égﬁgﬁkﬁhﬁFBPF%%ng to
is.contained in . an ink, the.tenp ture for, heat
AT dEREne B0 o7 ieh Wi SPESiaFENT04LY MAUR QB et Forvard
filmcan be | owered and a conponent of the head can

> e PEFHEATH BhreCYeus pedei anoknbidEeRIiifesSieskied onto the
thereof. Next, as a liquid ejecting head, exanple of
skopRapgaPapypestinatd 41& doscecbed e hlimsf efenmegeo After
FIG 10, which is a side-shooter-type head whose
thieqpiagedr sheef el ng cBvdyeachy on dsediffiker anbtbred) the
the directions of the flow channel for recording

rlex@UiLEné| i §uisbshamher WnaRda Whbsbr dBasl dofp18kibhasiddal or
the liquid ejecting head of the aforenentioned

2 BRGHLTeDh 615 4N i CE%:C%h&%o@@ﬁ;@ﬁgﬁ@ggg&ﬁ& sheet

ej eCt a I|qU|J' op (driving e

e 0: |__canverter. 25 The |i.quid ej.ecting head

to 132 BR OIS, 9 e FhEn e 2007 s e ven, Mend o

PCT/ JP2006/ 322904 -64 a flow channel form ng nmenber
TEFETEONG PR NP 1Si fEMRAFTed gind the paper Sheet 112 is

ejected onto the ejected paper tray 154.
In the case of double;face printing, when front
face (first printing face) recording is completed, the
15  recorded paper sheet 112 is sent into a double-face paper
feeding unit 155 by counter-rotating the conveyor belt 121,
and the paper sheet 112 is reversed (such that the back face
thereof is a face to.be printed) and fed into the space
between the counter roller 122 and the conveyer belt 121 again.
20 After it is conveyed on the conveyer belt 121 similarly to as
described above and recording is performed on the back face by
timing control, it is eﬁected on the ejected paper tray 154.
Also, during standby for printing (recording), the
carriage 103 is moved to the side of the maintenance and

25 refreshing mechanism 155 and the nozzle face of the recording
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a flow channel 513 on a substrate 512 having an
ej ection energy generator 511 (in which el ectrodes
for applying an ejection signal to the generator and
W 2@7O6%dt i ve | ayer 5 provided on the gener at oPCT/JP2006/322904
according to need are omtted) and stacking a nozzle
pl ate 516 on which a nozzlq3 514 is forned, on the
fl ow channel forning nmember 515. In this head t he

HdiaHe e b7 0fs Of appid fidyoWhkockpel 8y coiidrergnahgy nagklegis kept
part in the flow channel 513 is perpendicular to the

ent Se h 4
T e A T

ch_a conf| at| Y. gen ted f
%E&P|85e%%% eratggfgglt%%ﬁg%%)c%6¥£9%%P|C|en
converted |nto klnetlc ener the . formati on- of a

ceppedr BY iR $3R t¥/avEFFRYC %%rlejo‘im%’s‘so SUuPE1PHEHEPY sthe

a structural advantage of high-speed recovery of the
negalscdshbeh i ik gt ledppy "BPZE bk 3iebiaqn”| ¢r "head suction”)
particularly effective when a heater elenent is used

ahhar at hefe¢sicin@ropesrmerigy genel atirateAlsd,ckehedsirdeording
shooter-type one can avoid so-called cavitation

1RBeRaNBROR r SHdbId¥Al saBoffigEt&ON eNairgy wi@iggnesatefiducted
is gradually destroyed by a shock caused by decay of.

b%' hSEHQchﬁé,wmlc 1i-81ePh 8B eHBLEGed N ANigR0S £EN80t BEnove
S, 1n the side-shooter type one, if an air

t{aﬁb%ﬁ Q(gﬂg%frg; AngLhe, Eiebk@%] {%ceh%%cw‘al SZﬁé&a 107

e alr conmmuni ca rmsphere an
B8 o GO PRACCERR | | AL n&%%rﬁq&rhggal%% he
be WO 2007/ 055412 PCT/ JP2006/ 322904 - 65- relatlvelg _
qagﬁgdlng, blank ejection operation for ejecting ink which is
not associated with the recording is conducted. Thereby, the
stable ejection performance of éhe recording head 107 is
maintained.

-Thus, in the image forming apparatus including the
device for ejecting a liquid drop, since the recording head
composed of the ligquid ejecting head accgrding to the present
invention is includea, a high quality image can be formed.

Herein, when the used recording liquid is a dye-
containing ink in which a dye is used as a coloring material,
the temperature for heat treatment to form an ink-resistant
liquid contact film teﬂds to be higher, but, since thallium is
contained, the heat shrinkage caused by the heat treatment

hardly occurs and a component of the head can be formed with a

good precision of a dimension thereof. Also, in the case of a
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Even in the head having no vibrating plate such as

this liquid ejecting head, the enbrittlement and heat
shrinkage in the heat treatnment process can be reduced

WeIE/3pRyi ng the present invention to a nozzPeTEPHPE322904

a flow channel plate, etc., so as to obtain a liquid

ej ecting head wth a high_gkecision. Additionally,

al t hough the aforenenti oned enbodi nent of the present
phyesait-arorhas fiegn idestn i diedbhwia Ipigh@ntespeased A
exanpl e such that the present invention is. applied to
an1braas dHH, NG iAPRaFRE USefdtdtiitke@oashaa Pl t ’d&iment to
but the present invention is not limted to this

eoppdl et A ¢an: be; Al &9 RRIARA £ 9n EQﬁd§%ef’1ower

anot her 1 nage form ng pparatus such as a printer
csimlel/ copia multi-functian.l5 processin hi ne.
B, RO EITeSLREST ARG N 158 1BBpI T odoTdy ampe heat
i mage form ng apgaratus usi ng, for exanple, another

PREVMEATRY JaUEd PXhERR heal itdiradmerée pUrHRRY drardly occurs
fixation treatnent |iquid. Next, a recording nethod

aed oF digmpanenthefpkebsengad 2@1 peedoroadi wide st radssy.

In the recording nethod according to the present
prweidicon.ofar idimgesisnreoaraed on a recording nedium
(paper sheet) by ejecting a liquid drop fromthe

liquid e esldune-head, acgofih RGded otth@nPEAREBéNtaining a
invention, as in-the imge form ng apparatus

GRSy % S e 15 B OB aces
Pl b 8 S8kl PO Deash oSG AN GohLab o PSR requireq,
no heat shrinkage occurs and a component of the head can be
formed with a good precision of a dimension thereof. Also,
when bénzotriazole as a rust inﬁibitor is contained in an ink,
the temperature for heat treatment to form an ink-resistant
liguid contact film can be lowered and a component of the head
can be formed with a good precision of a dimension thereof.
Next, as a liquid ejecting head, example of a
thermal-type head is-described with reference to FIG. 10,
which is a side-shooter-type head whose liquid drop ejecting
direction is different from the directicns of the flow channel
for recording liquid (liquid chamber) and which head is
similar to the liquid eﬁecting head of the aforementioneq
embodiment, but a device for generating energy to éject a

liguid drop (driving element) is an electro-thermal converter.

The liquid ejecting head is constructed by stacking
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recording liquid (herein, ink) and a recordi ng nmedi um
(called a nediunm) is described. As described above,
the nozzle plate of the liquid ejecting head

wageenany to the present invention 5 is excePCEHAR20D41322904

wat er repellency and ink repellency and, therefore,

can forman ink drop (a pargjcle) well, even when an

ink with a low surface tension is used. This is

Hefbus ehanhe lngarheng | mdmbdrs 56t censessuvily avefildedwall for
and the nmeniscus of ink is formed normally. As the

e SE hahfiel 05 MBdoA0L NBUH6rat@ Bk hﬁvmgevaqme%%cft&%m
bei ng drawn to one side when the ink is ®jected, and

e n c

%@ﬂ%ﬁ%ﬁé’ﬂg?ﬁ%ﬂ Byl M oBtEaun oAy, b adics

dot osi ti.on. r|nt|n i s made_on aper sheet
TRsion Si98o% R AT GRS TenBy 2 RES e JAvere

p05|t|onal accuracy of a dot S|gn|f|cantly affects an
RrRIgEieguani e FRRBTFOr aGGedipaktAcReh G S BdtREg) and
spread on a paper sheet with a | ow absorbency, an
sirazciwiot B nozeile| eteialdlhamewpich dlraekzleditd ds iformed,
formed even if the positional accuracy of a dot is 20

anlhesifilght tahoaker Bekmity meabea 8i5h nn fiHisethelak the
causes the irregularity or decrease of the imge

densitivn Wi ehxl epsls td Q@%J@@ﬁiéﬁla&ﬁ@f%@fadtﬁ%gl psage in

quality. However, in a nozzle plate of e liquid

ﬂieecftl'o@g chgﬁﬂgl agLy rPé g%l%c n‘d@@u@éfs@@t J&é}\&?}tt'r%ﬁ axis of

since the posi ti ona curacy of

Ukl S e S 505 YR %8 i o
filled in %ypgggioﬁgﬁfﬁaﬁégg.w1th such a configuration,
energy generated from the ejection energy generator 511 can be
more efficlently converted intoAkinetic energy for the
formation of an ink drop and the traveling therecof. Also,
there is a structural advantage of high-speed recovery of the
meniscus of ink by supply of ink and it is particularly'
effective when a heater element is used for the ejection
energy generator. Aiso, the side shooter-type one can avoid
so-called cavitation phenomenon, such that an ejection energy
generator is gradually destroyed-by a shock caused by decay of
air bubbles, which is problematic in an edge shooter. That is,
in the side-shooter typc one, if an air bubble develops and
the air bubble reaches the nozzle, the air bubble communicates

with atmosphere and no shrinkage of the air bubble is caused

by temperature drop, so that the lifetime of the head can be
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when a paper sheet with | ow absorbency. is used,
whereby the irregularity or decrease of the density
of an inmage is not caused and a print with a high

WORBHEOSEIAl i ty can be obtained. 5 A recordi ng FEUARIG/322904

(medium for recording) used in the recordi ng nethod
according to the present inyention is described
bel ow. The recordi ng medi umincludes a supporter and a

rebdting:llyayengon at | east one surface of the
supporter, and 10 further includes another |ayer

accordi ng tERepeed. tAs ﬁbéﬁ“ﬁd%qh%950r€£8£ é?%é&h?ﬁFbsgch as

amount of ink as recording liquid trans

Hsed is : | hg . .for contact tinme of 100 s,
Whi ch 1ggksgét%§§23%gg gfeaem§§ﬁ%ﬁf%m§géﬁﬂ} great
m/n2, and nore 15 preferably 3

Sanbs.or]%} onet e is 2 40
R0 RIPET ERR PeRT S TRATESRoBRPCSFS itk Reatmeduced by
transferred into a used nedium for recording for

Y309 thRrePrefenboinientienc hoaroterzies medsur ed fhywa
dynam c scanning absorptoneter, is preferably 2 - 45
FHanmel phdtepretprefsr sl yo 8btaBd aliniid rikregand head
a medium for recording, if the 20 anmount of
wirtdnsf digbdppeciesicok or water for contact tine of 100
nms is too small, beading may easily occur, and if it

is too |angeitidesdiametiehoahnachecorsled ik day may
be excessively snmaller than a desired dianeter. Al so,

Adodi feHE UgE f Qe rEeQdin . t.of ink .25 .
transferred inﬁ%ﬁgghggg %gg%ﬂﬁ%gor }%éﬁ? i% sgppped with
JP2006/ 322904 -68 of

“FOBERE, RS e Bt i A amvETE LAt g
applied to an image forming apparatus configured as a printer,
but the present invention is not limited to this embodiment
and can be also applied to, for example, another image forming
apparatus such as a printer/ facsimile/ copia multi-function
processing machine. Also, the present invention can be
applied to an image forming apparatus using, for example,
another recording liquid which is ligquid except ink or
fixation treatment liquid. |

Next, a recording method according to the present
invention is described. In the recording method '‘according to
the present invention, an image is recorded on a recording
medium (paper sheet) byrejecting a liguid drop from the liquid
ejecting head according to the present invention, as in the
image forming apparatus described above.

Now, first, the relationship among a nozzle plate
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- 40 mM/n2. Simlarly, the anpbunt of pure water
transferred into a used nmediumfor recording for

WORRPHSE412i me of 400 ns, which 5 anount is nea®orap200§/322904

a dynam c scanni ng absorptoneter, is preferably 3 -
50 m/n2, and nore preferably 4 - 40 mM/n2. In regard

to a medium for recording, | _the anount of
brf aastajuiedl e jeneihgr héadt asdorddifgy @b 480 PBedént GQvention,
smal |, the drying property thereof may be insufficient

28, 1y 1Rk 10: .one , Lh: 0t 1S::tQo
Iardg? b éé |ﬁg g§$r§§%1Pvggcgﬁﬁpgnggg?kél%ﬁ6§%F%§§§called
f W CL ft drvyin y_be low. Herei.n,

TRt TS BREREPReR, o2l SRt Beve g AR rReRE plate
J RNAHQ_VolunE 48, 1994, pp. 88-92, Shigenori _

%%”ﬂjei Y9 Fparatee MRATRACer ddraukat B Rressmte ingention
amount _ 15 of a liquid absorbed during a very short

bergaEldenti AB. wIker kRpRidiencycandi hok abserdtenmet end,
perforns an automatic neasurenent by directly reading

therefigaed ofnl Equh darabisdr piropn (abpseticre)t he IV ekreAt when
of the meniscus thereof in a capillary, shaping a

aanplke withoaaléh SSur Sid Adry196an8i Aged! Wik 38 BQcause

I i qui d-absorbi ng head, and automatically controlling

tHe no36aBNHNGL S PEEthdt) ALLR:IFRES Wi aq{ae%ﬁfeeﬁ%gggus of

pattern so as to conduct the measurenent wth resp

40, tihe ¢ S er, of ,point(s) on one sanple.
T qui d gg%g y?%%mﬁgggbfgf E&%p%?é%?%f?i%ﬁﬁg§rgﬁggn8rméily’
onnect.ed via a Teflon 25 (registered

. r. sanple, i

PR dSRIR) TS L0 1h8 1B PEPAR, SO AF (166 When the ink is
2007/ 055412 PCT/ JP2006/ 322904 -69 position of the
FEM-Susand tFrRNepIantdyy Pendim@ el iafnlink stream can be

reduced and an image can be obtained with a high accuracy of a
dot position. |

When printing is made on a paper sheet (medium)
with a low absorbency, the degree of the positional accuracy
of a dot significantly affects an image quality. That is,
since ink does not smoothly spread on a paper sheet with a low
absorbency, an area with no filled ink, namely, a blank
portion is formed even if the positional accuracy of a dot is
only slightly lowered. This area with no filled ink causes
the_irregularity or decrease of the image density, which leads
to the degradation of the image quality.

However, in a nozzle plate of the liquid ejecting
head according to the present invention, since the positional

accuracy of a dot is high even if an ink with low surface
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det ected by éh.optical sensor. Specifically, a dynamc
scanni ng absorptoneter (K350.series, type D, avail able
from Kyowa Co., Ltd.) was used to neasure the anount

WOR03pdRerred 5 pure water or ink. The anounPCDiP2006/322904

transferred one for contact time of 100 ns or 400 ns

i s obtained by interpolating7_neasureneny val ues of
transfer anmpunts neasured for contact tine periods
eeroaligh éaclisedpt ané ihkecan e TeasSBHENRN, MASer sheet even
performed at 23 C and 50 %H. 10 <Supporter> Vari ous

WRRIed HapeFB¥nhBEL USeth f Riw IR RBSR PR Srialy, dgpeading;
on thquﬁ}pose of paper. For exanpfg? a §%%etq%%f by' ©
isnly od- fi hers and a ponwaven fabric
walﬁgégﬂﬁg eog?gﬁgg%a%% sJ%ghggpglEYH%E§”Hé§B§? dgel®t
15 A sheet _of paper., may bhe de of wood pul p or _
?aélcsfﬂs 8&%p8| BFP a‘ﬁbﬁsa g’f-“%%g&&‘agm AU ¢ breegbhedned.
kraft pulg (LBKP), needl e bl eached kraft pul p (NBKP),
NBSP, LBSPA &pCOrdhpd Taliuns (Rgdémnafer ofeqanslicioedused in
pul p, recycled papers in 20 the list of standard
hfalriecPesing rethed etbquaeéng bb the Papemt Recpekiog is
Pronoti on Center may be used. For exanple, cheni cal

dewiagpribedhbghewi el d pul p made of recycl ed papers nmay be
used as the base material. Such recycled papers

i ncl ude priRé ere@AREI Ry Heeh uds i HENEOAt LD SUPULE! 2ng &
paper, thermal paper, and 25 pressure-sensitive

G e L U R
AL E%éi&ﬁééggﬂbt %%hﬁagg%tggcording to need,.

As a medium for recording, the amount of ink as
recording liquid transferred into a used medium for recording
for contact time of 100 ms, which amount is measured by a
dynamic scanning absorptometer, is 2 - 40 ml/m?, and more
preferably 3 - 30 ml/m?. Similarly, the amount of pure water
transferred into a used medium for recording for contact time
of 100 ms, which amount is measured by a dynamic scanning
absorptometer, is préferably 2 - 45 ml/m?®, and more preferably
3 - 30 ml/m?. 1In regard to a medium for recording, if the
amount of transferred pure ink or water for contact time of
100 ms is too small, beading may easily occur, and if it is
too largé, the diameter-of a recorded ink dot may be
excessively smaller than a desired diameter.

Also, as a medium for recording, the amount of ink

transferred into a used medium for recording for contact time
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paper, and matt paper; and non-coated papers such as

bond paper, color bond paper, note paper, letter
paper, warpping paper, fancy paper, nmediumquality

WQ&B@r‘OSSﬁéwspaper woody 5 paper, supernarket PCYIPH6/322904

simli paper, pure-white roll paper, and mlk

cartons. The above material somay be used individually
or in conbination. Normally, recycled pulp is made by
bhes0d ald, owiighf arbust eps medburbd Bydef dprahi dG&tHAng
of breaki ng down used paper into fibers and

SEPHF IR Sk 1 Er omthie fi her sahy rh@fé‘%%fe’l%%li njpcal 4

force and a chenical in a pul per. Vi ng

i AR of siﬁi’?%zhjégus‘?{&e'a%%uﬁ‘dbékﬁguﬁﬁé wd S 8RR nto o

and dust paper

ree a cleaner. ( A delnkln ste
Sl fe?: rcebilia iy Spnbac r fagt ahi44q @t wbich
fibers by using a flotation nethod or a cl eani ng
Wﬂii13(@Faﬁpéﬁéak%|4mﬁﬁﬁﬁﬂﬁ§dS@ﬁnBF@@c¢b$@FHﬂﬂmateberss
by oxidization 20 or reduction. Wien m xi ng recycl ed
prcet i ity #00d5puhb/md hendpeoremefe chblyedyel ¢d pufp’. In
is preferably 40 % or |ower so that produced paper

ggpedieb eumbdairh efor eeafadidigg, Asfathé sl Jd kh@hsferred
for the base material, a 25 conventional white

YR cBBYabe Hskd. onerOe%é”EEetoé hen¥Q 2Q9,¢/ Qi"i%&il@ |
PCT/ JP2006/ 322904 -71 fol | ow ng substances may Be
ﬁfﬁﬁér@? @h@@é&f &ﬂ§”ﬁg“1n§aff1c1ent and a spur mark may be
created, and if it is too large, bleeding may easily occur and
the glossiness of an image portion after drying may be low.
Herein, the dynamic scanning absorptometer (DSA:
JAPAN TAPPI JOURNAL, Volume 48, ﬁay 1994, pp. 88-92, Shigenori
Kuga) is an apparatus which can accurately measure the amount
of a liquid absorbed during a very short period of time. The
dynamic scanning absorptometer performs an automatic
measurement by directly reading the speed of liquid absorption
based on the movement of the meniscus thereof in a capillary,
shaping a sample into a disc, spirally scanning it with an
liquid-absorbing head, and automatically controlling the
scanning speed in accordance with a predetermined pattern so
as to conduct the measu?ement with respect to the necessary
number of point(s) on one sample. A liquid supplying head for

supplying liquid onto a paper sample is connected via a Teflon

(registered trademark) tube to the capillary, and thee
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I norgani c pignment such as precipitated. cal cium

carbonate, heavy cal cium carbonate, kaolin, clay,
talc, calciumsulfate, bariumsulfate, titanium

Wei200¢10d&412 zi nc oxi de, zinc sulfide, 5 zinc car BEHAP06/322904

satin white, alumnumsilicate, diatomaceous earth,
calciumsilicate, nagne3|unk§|I|cate synt hetic
silica, alum num hydroxide, alum na, |ithophone,

geoltiid oraghesingniscas honalitls RbilRgpgsisimbsiiateally
and an organi c pignent such as styrene plastic

QL OBy HRC LY bﬁtP&@ﬁtééhéBxQ”e F)ecg:@l@‘gil@e,t fa/'c%gmic

mcr ocapsul e, urea resin, am ne resin.

@@%ﬁrﬁj%%gggﬁgémg@gr bgi(%‘b‘;(f S|rrz}L|%ln\él gélﬁltgu é{vcjaii\r}ﬁg%e from
odu éﬁgrébase material, a neutral rosin size

| %35 it RISAGUTEl KBRyAT St Eransferred
anhydrlde (ASA), alkyl ketene dinmer (AKD), or a
RS GlaE6h PEsERksi ZBhardp e tusédragsprieied [ane for contact
neutral rosin size and al kenyl succinic anhydride are
ol @faBI0@. mal ky | 4k trend diogrihad Ry himtersilzitigg
effect and therefore provides. an enough sizing effect

2h swirtemeats ral e andfint rardddeey amoust 8cRe e UHd kelreBentact
di mer reduces the friction coefficient of the surface

10fmd @0 dBJar IRl JdE et e¢RE di %@%su‘f@ﬁ@nt was
using al kyl ketene dimer may cause a slip when being

SERENRS FB 2708009 868212 "Pers SPaoos 322004 - 72
The coat|ngsl gerthptalns a pignent and a bi nder,

Various materials may be used for the base material
depending on the purpose of paper. For example, a sheet of
paper mainly made of wood fibersrand a nonwoven fabric mainly
made of wood and synthetic fibers may be used.

A sheet of paper may be made of wood pulp or
recycled pulp. Examples of wood pulp are leaf bleached kraft
pulp (LBKP), needle bleached kraft pulp (NBKP), NBSP, LBSP, GP,
and TMP. |

As materials of recycled pulp, recycled papers in
the list of standard qualities of recycled papers éf the Paper
Recycling Promotion Center may be used. For example, chemical
pulp or high-yield pulpAmade of recycled'papers may be used as
the base material. Such recycled papers include printer
papers such as non-coated computer paper, thermal paper, aqd

pressure-sensitive paper; OA papers such as plain paper:



and may al so contain a surfactant and ot her

conponents. As a pignent, an inorganic pignment or a

m xture of an inorganic pigment and an organic
WR2eHWEP41dny be used. 5 For exanple, kaolin, t&CT/IP2006/322904

heavy cal ci um carbonate, precipitated cal cium

carbonate, calciumsulfite, ;anorphous silica,

alum na, titanium white, naghesium carbonate, titanium

chredl @apirdMsum adysioXpagrr, Callertn Dy Byht coated
magnesi um hydrate, zinc hydroxide, or chlorite may be

AN AP pg,lzsegﬁﬁiacncpimazcéapggﬁé‘ié y%u&f’i%:,si Bond

provi des a high oss surface simlar to that o

t r ' eref.ore referable. There are .
Eggeé/éeire’alcl&tfflL §%e§8§39 }lliga%%ln,n S p@)‘?%ﬁpl g,egg%l’élpa%er?at &grpping
kaol i n,. cal ci ned kaol [.n, and _engi neered kaolin 15 nmade

BRPr 2067 nBAPFF £ AN FIpA0yi BEPST hi RN RABEE, Woody

surface, the nmass percentage of a type of kaolin, in

5 R@RSth Sobsrmasket Cher ot iofParent i Glee-whvee aroll paper,
di aneter of 2 pmor smaller, in the total anount of
Fubniid ki saprefier affhe B®oyer pehtroel suney PEheiskdss
ratio of the binder to kaolin in the 20 coating |ayer

irgliprieal apl yr 100 &dbinkttibg.mass ratio of kaolin is
| ower than 50, sufficient glossiness may not be

obt ai ned. ThﬁB%mbi&E? $ReGihie it 10 pfihe %ﬁpgﬁg of

kaolin. However, en thé fluidity and the thickening
ﬂyfyyyg%%(ghug«gyéég-under a hilgh shearing force are
t ak [ )

aken o account, the 25 mass ratio of kaolin is
10 Eﬁ}\?r i /1:9 i 4|s ‘_’c‘e%_&f&ﬁﬁeéﬂ%ﬁ f%nz%%gdoi%gr into
fibers and separating ink from the fibers by using a
mechanical force and a chemical in a pulper.
{2) A dust removing step of reﬁoving foreign substances
(such as plastic) and dust in the used paper by using, for
15 example, a screen and a cleaner.
(3} A deinking step of expelling the ink separated by'a
surfactant from the fibers by using a flotation method or a
cleaning method. |
(4) A bleaching method of bleaching the fibers by oxidization
20  or reduction.
When mixing recycled pulp with wood pulp, the
percentage of recycled bulp is preferably 40 % or lower so
that produced paper does not curl after recording.

As an internal filler for the base material, a

25 conventional white pigment may be used. For example, the
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As an organic pignent, a water-soluble dispersion of,
for exanpl e, styrene-acrylic copolyner particles,
styrene- butadi ene copol yner particles, polystyrene

WRIPEVESFH3, or 5 pol yet hyl ene particles may bePTaE2006/322904

The above organic pignments may be used in
conbi nation. The anount of_g?_organic pi gnent in the
total anount of pignment in the coating |layer is

poef@riah) subs2@naessnapeicaitied AR Ar gANES PignRY: as
descrlbed above has a specific 10 gravity |ower than

iaa{marpﬂgﬁeheagheh pig qﬁ@cl@a@awsr €£Péﬁm g,faqs\ﬂo%%%e,

th| hi gh-gl oss coating | ayer haV|ng a

ﬁ@ﬂ@%&llé !’ZBIEFI‘E LRSS T %en yde 3 c{‘,;,doc_*(r9 gLI&J%:n Isglfate,

ess an 2 perceﬁt

not obtal e [T the Ss .percentage of an organic

ﬂ% gﬁrethﬁﬁﬁgﬂ) 18Ry | 23BC1 Pelqg i dinGy syd fade,
coatlng i quid becones too Iom1and as a result, the
2T GAEROPASE . aSebH 'Y U 08485 1 Bk r ehkiratnd dilagomaceous
operational costs increase. Organic pignents can be
eistilde¢ailntiomseybiedte,y pegneadonr dihjcdte t inthetic silica,
particle shapes: solid-shape, holl ow shape, 20 and

adoughut hyhapeiddp #ahiieve aignephdiaéd Angsibela)ernqhbsium
gl ossiness, coatability, and fluidity of a coating

dddrditedNor OhSGHE £1 Bl BRIk cBavhRg Mléfﬁ’&rﬁlﬁa%ﬁ%ent such

particles mnth a void percentage of 40 per cent

41 ShgechBdonie etk aTSEely O pPEIVEED fugynd 3.0
Bl f%rioﬁce&%&éﬁoﬁéggﬁé‘%é%’%&z P43 nTer i
The above substances may be used individually or in
combination.

As an internal sizing agent used when producing the
base material, a neutral rosin size used for neutral
papermaking, alkenyl succinic anhydride-(ASA), alkyl ketene
dimer (AKD), or a petroleum resin size may be used.
Especially, a neutral rosin size and alkenyl succinic
anhydride are preferéble. Alkyl ketene dimer has a high
sizing effect and therefore provides an enocugh sizing effect
with a small amount. However, since alkyl ketene dimer
reduces the friction coefficient of the surface of recording
paper (medium), recordiﬁg paper made using alkyl ketene dimer
may cause a slip when being conveyed in an ink jet recording

apparatus.

<Coating layer>



10

15

20

25

mater-dispefsible resin may be used.“Amy type of
wat er - based resin may be used dependi ng on the
pur pose. For exanple, the follow ng water-basedresins

wagoss4iged: pol yvinyl al cohol; a 5 nodified pofyrionybz2oo4

al cohol such as ani on-nodified polyvinyl alcohol,
cation-nodified polyvinyl algohol, or acetal-nodified

pol yvi nyl al cohol ; pol yur et hane; pol yvi nyl

pyr1 ol i donamhed coBdh i E&yd0l oFAYhsPYT B ER Car of bﬁder
pol yvinyl pyrrolidone- vinyl acetate copolymer, Vvin !

Copgﬁi %8%% ng?LDM'Q VIn;ﬁ%htlgnﬁeé@ﬁg£ycg%ponents

nmer, quaternlze pyrro Oneé-
dlnethylan1noet net hacryl ate co r, or viny
pyrrol i doné RggmﬁnEﬂn%ﬂeﬁHQﬁﬁﬁplE x%TﬁQW %ﬁnﬁmﬁl&ﬁPre of
chloride. .co olyner cel l ul ose such as carboxynet hyl
ynprgegic Hyam%&fye%rﬁwarbémgapégepl@ﬁent may be used.
hydr oxypr opyl cel | ul ose; nodified 15 cellul ose such as
cati oni zed Fpydesayreliawy| kasdlilnul tség, poégept@lcium carbonate,
pol yacrylic acid (ester), nelamne resin, or nodified
versipins tedf cabeban suhicuaces; csyﬁiﬁmﬂ$u1ﬂﬁtﬁ N aRBeBh6fhs
pol yester- pol yeurethane copol yner; and ot her

SUHHagNeeEMSHEN BB arlQdny (ABERA) ﬁ&%ﬂééfur@%é?obonate, titanium
pol y( et ha) acryl am de, oxi di zed 20 starch

BhsRROT ¥h aheduR LA dﬁbx1%%lf8g$|g%ﬂ %i?f%] Hbgnesium.

cati oni zed starch ot her

hyl en ol yacrylic acid da
BRRERLY LENE i o ehlos i M 3 e Shesusea
J ndi vi dual | |n conblnatlon Anpng t he above
%&PQ&Steg‘B Yyvi AFPesr-eohsE k%lje%mwm. fj Bé#igh gloss
ol yvi nyl al cohol, acetal -nodified pol yvinyl WO
SSFEPLE554MDLPCTH Ee06/,32280af £ pdmssheind pel Yestetqre

polyurethane and pol yest er - pol yeur et hane
preferable.

There are several types of kaolin, for example,
delaminated kaolin, calcined kaolin, and engineered kaolin
made by surface modification. To provide a high gloss surface,
the mass percentage of a type of kaolin, in which 80 or more
mass percent of particles have a diameter of 2 um or smaller,
in the total amount éf kaolin is preferably 50 percent or more.

The mass ratio of the binder to kaolin in the
coating layer is preferably 100:50. If the mass ratio of
kaolin is lower than 50, sufficient glossiness may not be
obtained. There is no specific 1limit to the amount of kaplin.
However, when the fluidity and the thickening property of
kaclin under a high shearing force are taken into account, the

mass ratio of kaolin is preferably 90 or lower in terms of
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copol ynmer are especially preferable in terns of
i nk-absorption rate. Any type of water-dispersible
resin may be used 5 depending on the purpose. For

wWaReNebE12t he fol | owi ng wat er- di spersi bl e r esPGEIRRR(6/322904

be used: polyvinyl acetate, ethylene- polyvinyl
acetate copol yner, polystyrege, styrene (metha)acrylic
ester copol yner, (netha)acrylic ester polyner,
pedyapilyiltyacet at e- (met ha)acrylic acid (ester)

copol ynmer, 10 styrene-butadi ene copol yner, an

et hyl ene- prpyheBegaRPe! Yidkent PGl WitBYLs61hsTe dBiGersion
silicone-acrylic copolyner. A water- dispersible resin

y taj cr - L i nki t byl ol _
G SR eletel | PR R R el o M styrene
i socyanate. AlLso, a self-crosslinking copolyner. -

R i 6O 0L TES BN RE B R B L ST b e Hely e ©F

used as a water-dispersible resin. Two or nore of the
Reteethlepsr PRpLACEeSiTRY s dSased ThBo¥RCOTRPIENSed

at the sane tinme. The mass ratio of the water-based
pE@hgnttso melye bepiigednin i gomdhienaddami-ng | ayer is

preferably 2:100 to 100: 100, 20 and nore preferably

3:100 to 5@hk0amoilhe afroantomfartilee pdginent bis eche exital

in the coating layer is determ ned so that the

bt ED$ALREREN: A atige Aot 1RL Qb@b@giggﬁfélfﬁxfaaﬂ}ﬁ 2-20 mass

within a specific range. Wien a water-dispersible

BTGATC cERoaitini R Phafint a8 RettipParpoRfs = specitic
2007/05%?12 PE%/JP 006/ 322904 -76 For_exa l%id theref
BRI, T08oFer b Ar o Hos™t RACTIEREE RiPi- - @nd therefore

provides a thick, high-gloss coating layer having a good
coatability. If the mass percentage of an organic pigment is
less than 2 percent, a desired effect is not obtained. If the
mass percentage of an organic pigment.is more than 20 percent,
the fluidity of a coating ligquid becomes too low and, as a
result, the efficiency of a coating process decreases and the
operational costs increase.

Organic pigments can be divided into several types
according to their particle shapes: solid-shape, hollow-shape,
and doughnut-shape. To achieve a good balance between the
glossiness, coatability, and fluidity of a coating liquid, an
organic pigment having.hollow—shaped particles with a void
percentage of 40 percent or higher and an average diameter of
between 0.2 and 3.0 pm is preferable.

As a binder, a water-based resin is preferably used.
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sul foni ¢ groups, carboxyl groups, or am no groups of a
direct dye or an acid dye in a water-sol uble ink, and
forminsoluble salt; or a nononer, oligoner, or

WOaI7RE¥4idf quarternary 5 ammoni um salt may bePUEERR006/322904

Anong them an oligonmer and a polynmer of quarternary
ammoni um salt are especially,preferable. As a

cationic organi c conpound, %e fol |l ow ng substances

may be useds di wetéytiadaterepiiahl ar olydr+soluble resin or a
pol ycondensat e, di net hyl am ne- anmoni a- epi chl orohydrin

d&&maq%f%@g@bleowﬂd Bt Bl uaghnoehkyy! t hﬁcwta&ebased

net hyl sul fate), diall yI ani ne hydrochl ori acryl am de

p r de-

GO0 U8 pepr Y I aiiE PUEifE e hnore, e
IyaII n ochorld dj I - .
fdrdne, E”sfeb%%%ﬁfrﬁl&s ra be1 wePE Eyarigwdy algghols a

poI YVi nyI am ne copol yner, di cyandi am de,

ek fd 6 BRLYEINRhmbkiALc FUGPT a8- %l‘f’é%n*rr@f?%l@éjh?&éyvmh’l
condensate, polyal kyl ene pol yam ne-di cyandi am de
amehvilumce &l oncodishisst eolgivieyhyslcehal | yr anesailonpdified

chloride, poly(diallyl nethyl amne) hydrochloride,

mpdlyw(iciydl By Eodbhetinllywrrhangm pbl prime) py2Eolidone; a
pol y(dial Iyl dinethyl amonium chl ori de-sul fur

Hde168) pol POLY ﬂlﬁﬁﬁﬂdlrabﬁﬁtBM&haﬂﬁtﬁblyﬂlnyl pyrrolldone~

chloride-diallyl am ne hydrochloride derivative),

xﬁciny apLdgedi é&;ita/iwﬁéfrewmdgmmm@ﬂﬂrﬂe%ylammethyl

copol ymsr acryl ate acry am dial Tyl am'ne

d%ﬁ1 ng£|d80§§P erlv a%%&%?&%glégﬁ yrrolldone—

I've SucC

fl e 007/ 0554 PCT/ JPZQOG/ 322904
d"w%ﬁmw% Ry Lahe CRPaE e SHhggavL

subst ances ma . . _ _
pyrrolidone-me hacrylamlde propyl trimethyl ammonium chleoride

copolymer; cellulose such as carboxymethyl cellulose,
hydroxyethyl cellulose, or hydroxypropylcellulose; modified
cellulose such as cationized hydroxyethyl cellulose; polyester,
polyacrylic acid (ester), melamine resin, or modified versions
of these substances; synthetic resin madg of polyester-
polyeurethane copolymer; and other substances such as
poly(methé)acrylic acid, poly(metha)acrylamide, oxidized
starch, phosphorylated starch, self-denatured starch,
cationized starch, other modified starches, polyethylene oxide,
polyacrylic acid scoda, and alginic acid sodé. The above
substances may be used individually or in combination.

Among the above substances, polyvinyl alcohol,

cation-modified polyvinyl alcohol, acetal-modified polyvinyl
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used individually or in conmbination. It is preferable
to use a cationic organic conpound wth a
| ow nol ecul ar wei ght such as di net hyl am ne 5

wWeplWbardhydri n pol ycondensate or pol yal | yl anPG®JP2006/322904

hydrochlorid and a cationic organic conmpound with a
relatively-high nolecular_weight such as poly(diallyl
di met hyl anmmoni um chIoride?gin conbi nati on. Conpared

M ¢dhall C3eA yeReee, Opd Yyt Hedie, 0RhE PHUARE Ce CQTIGGethane
is used, using cationic organic 10 conpounds in

PR o FEESLER, Ly BB B 1 Eo A k- absorption

fg%éonic or gani ¢ conpound obtained by the colloid
itration nethod (perfornmed using polyvinyl potassium
sulfate and toluidine 15 blue) is preferably between 3
and 8 meq/ §PYW¥RSan® il Sl B e TRe PRt TPRLE At ased
range, the dry deposit mass of the cationic organic

foal EsewPRPPS®: pricfeczBitelrantlee fullawigg water-
nmeasur enent of the equival ent wei ght of cation, the
¢peomidler gasios coapamdisesl :dipbdyeinyd t dceliadtd,| ledhgdene-
water so 20 that the solid content in the solution

peopnes/ 10 atefBss cpesOer, NolpBtgeshepl st prdpesf or med.
The dry deposit nmass of the cationic organic conpound

e B0k bsturerh b B¥3md 2m@elhMBeryfid R&WY polymer,

deposit mass of the cationic organic conpound is |ower
08 B, e AL Bl ) RS TR e,
SUff%§%§ g aEEQHStééﬁbiﬁ%é&?agﬁeékﬁglgﬁ —5¥gp§¥%ne copolymer,
polyvinyl ether, and silicone-acrylic copolymer. A water-
dispersible resin may contain a cross-linking agent such as
methylol melamine, methylol hydroxypropylene urea, or
isocyanate. Also, a self-crosslinking copolymer containing a
unit of methylol acrylamide may be used as a water-dispersible
resin. 7Two or more of the water-dispersible resins described
above may be used at the same time.

The mass fatio of the water-based resin to the
pigment in the coating layer is preferably 2:100 to 100:100,
and more preferably 3:100 to 50:100. The amount of the water-
based resin in the coating layer is determined so that the
liquid-absorption rate gf a recording medigm falls within a
specific range.

When a water-dispersible colorant is used, whether

to mix a cationic organic compound in the binder is optional.
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Any surfactant nmay be used dependi ng on the purpose.
For exanple, an anion surfactant, a cation
surfactant, an anphoteric surfactant, or a nonionic

Wweaea7gsianht may be used. 5 Anpbng the above surPEEIRRG0E322904

a nonionic surfactant is especially preferable.
Addi ng a surfactant inproves water resistance and
density of an image, and thereby reduces bl eeding.
Foxt etanlke, pthaafpltOWdag irey anites uthiact @i By h
10 be used: higher al cohol ethylene oxide adduct,

A isdakerebupst hyk ek PXiPegddust, ahftd Yg@Qdh of a direct
et hyl ene "oxi de adduct,” pol yhydric alcoh&? fatty acid

hyl.ene [ t ' roali [ m.ne
Brhgiens BrrdeoRl il P Py =g T AREr By PR el Borune
oxj,de adduct, fatty oil ethyl ene oxide adduct, 15
Hyi @ite o8P RN SR RTLII Gt OZpBP Y HRORy T e Ay EBRTY
et hyl ene oxide adduct, glycerol fatty acid ester,
PEHIHSFY CRLEt BRY 2% tysechei dmeagefhem, "an oligomer and a
sorbitol -sorbitanfatty acid ester, sucrose fatty acid
rltver 9d] wupditiecnak e ohohoral Wy | sattherre asgecially preferable.
al kanolam ne fatty acid am de. The above substances

may be useds28 tatiotidtialdgande componid Natierfollowing
Pol yhydric alcohol is not [imted to a specific type

Ak tanebYRSy Obe P4 Hiine tRk/E 8ROhe NBY: 18 488G drin

depending on the purpose. For exanple, glycerol,
SOTEHMSL PR SRS MR L o3ROl

SR rosas b per Seailah, 26s 5o S e b rRes, ene
ﬁggﬂ$isigggtgf,Qéfé?g;Tgafﬁéiggdgécﬁﬁgg!égyzcrylamide
copolymer, poly(diallylamine hydrochloride-sulfur dioxide},
polyallylamine hydrochlorid, poly(allylamine hydrochlorid-
diallylamine hydrochloride), acrylamide-diallylamine copolymer,
polyvinylamine copolymer, dicyandiamide, dicyandiamide-—
ammonium chloride-urea-formaildehyde condensate, polyalkyiene
peclyamine-dicyandiamide ammonium salt consensate, dimethyl
diallyl ammonium chleoride, poly(diallyl methyl amine)
hydrochloride, poly{diallyl dimethyl ammonium chloride},
poly(diallyl dimethyl ammonium chloride-sulfur dioxide},
poly{diallyl dimethyl ammonium chloride-diallyl amine
hydrochloride derivative), acrylamide-diallyl dinmethyl
ammonium chloride copolymer, acrylate-acrylamide-diallyl amine

hydrochloride copolymer, polyethylenimine, ethylenimine

derivative such as acrylamine polymer, and modified
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oxide to the extent that the water solubility is not

af fected. The percentage of the replaced part is
preferably 50 percent or |ower. The

Wape®pHitt e- | i pophil e bal ance (HLB) of a 5 nonPGHIR2006/322904

surfactant is preferably between 4 and 15, and nore
preferably between 7 and 13;5The mass ratio of the
surfactant to the cationic organic conmpound is
poEBfeatfllen il A80alloy Idticl @kidand The eab@refataances may be
0.1:100 to 1:100. 10 O her conponents may al so be

a4lded 10 4ReatPatbAGin |@@ink@ibhe extent that its
advant ageous effects are not undermined. Exanples of

ot her Conp%geﬁ% ]a fémeaqq; Lkyes céyf&naé C&%ng]lll({‘ tBfpound

pomder er, an antiseptic agen

dant .. 15 The method of . | t
A R T AR S 2 %Hﬂ%w@rfm -

exanpl e, the coating |layer rmay -be forned by
?W@ﬁ@@iyﬁﬁlﬂh%ob%@q%}SéFPaPrmP@hY%\lJeﬂa%mlﬁ\f hydggrhlorid
or by applying a coating liquid to the base materi al.

st & lvatilepi egaeyanic srom@ophidcatl Fhna ofelatdostliymi igh

liquid, a 20 coater such as a conventional size press,

o Jgatd arolwki§hz esudi @8S pad yi(dlhi Bl 1l yAnsimest 1811z @amploasem a

bl ade coater, a rod <coater, an air knife coater, or a
QArdride ) coat @bmmyamruse@ompéké@,wy@h Y chse where only one

conventlonal size press, a gate roll size press, .or
o h '
?ﬂ‘flc*fé‘“ t %25.%%? SHERBIPSS BLisehetiie auanar. BaGlLe

007/.055412 PCT/ JP2006/ 3229Q
T AVETT KB GPRPUTENR), OTEERE Br iede deneity ahd reduces

feathering.

The equivalent weight of cation in a cationic
organic compound obtained by thercolloid titration method
{performed using polyvinyl potassium sulfate and toluidine
blue) is preferably between 3 and 8 meq/g. With an equivalent
weight in the abowve range, the dry deposit mass of the
cationic organic compound falls within a preferable range. 1In
the measurement of the equivalent weight of cation, the
cationic organic compound is diluted with distillated water so
that the solid content in the solution becomes 0.1 mass
percent. No pH control is performed.

The dry deposit mass of the cationic organic
compound is preferably between 0.3 and 2.0 g/HF.If the dry
deposit mass of the cationic organic compound is lower than

0.3 g/m®, sufficient improvement in image density and
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There is no specific limt to the anmount of a coating

liquid on the base material. However, the solid

content of a coating liquid on the base naterial is
WE28074583ky 5 between 0.5 and 20 g/ n2, and nor 8CT/IP2006/322904

preferably between 1 and 15 g/nR. After the

i npregnati on or applicationTQL a coating liquid, the

coating liquid may be dried. The tenperature for this

shu §f ngji procesisci Sopr af efeddneeigweay 400 BOhAEHRVEd.

but is not Iimted to the specific range. 10 The

exenphayysheeaidintg migdiodM ¥s8 ddfeddi6ig BCRRdi ﬁgr se. For

nmet hod of the present invention rmay al so have a ba %

I n e se i al at her

|é3§/ée il bé?\/\%@%&? hsgjrbfgxlsz:g:a%gf o7 Srelad ?thgpa%ggpithgan

E@ %tor.betmegn th base material and_the back

Igébr.eﬁfgo?u FrtEet iQFe ) BYBFOREC n#F e tondy Pg¥dbenused.

the coating |layer. Each of the |layers may be conposed

dfofHe thayPoBt SHAfAGHEEtPayar Bonionih S gfestankt is

absorbency of liquid is within the above range of

i9fPeRtrdhy Preferaioiadi nddaddyum ssethdtanthémproves divager

met hod of the present invention may be comercially 20

aesisabhee caad etbrpapgr ofoanofhset, piidtiHRGebGOREQHCes

paper for gravure other than recordi ng nedi um used

boeetikgjet. It is preferable that grammage of the

recording nediumused in the recording nethod of the

present inFSPtéﬁghpﬂéik¥ﬂ€g?§2iégi§8qu%%ﬁ%ﬁ%%gh%%g?tgﬁts may

is less than 50g/ng, “it easy“to pro poo

B ATFALCHTARE A ABsSSELE PN 11 pygnon
égﬁ§lggeao£{ Q%ﬁﬁL&%ﬁi%gtgguggfdsé£§;¥gngIgigge adduct,
polyhydric alcohol fatty acid ester ethylene oxide adduct,
higher aliphatic amine ethylene.oxide adduct, fatty acid amide
ethylene oxide adduct, fatty oil ethylene oxide adduct,
ethylene oxide adduct of fat, polypropylene glycol ethylene
oxide adduct, glycerol fatty acid ester, pentaerythritoi fatty
acid ester, sorbitol-sorbitan fatty acid ester, sucrose fatty
acid ester, polyhydric alcohol alkyl ether, and alkanolamine
fatty acid amide. The above substances may be used
individually or in combination.

Polyhydric alcohol is not limited to a specific
type and any type of polyhydric alcohol may be used depending
on the purpose. For example, glycerol, trimethylolpropane,

pentaerythrite, sorbitol, or surcose may be used. Ethylene

oxide adduct may be made by replacing a part of ethylene oxide
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IS no strength. Wen the granmage of. the recording

mediumis over than 2509/ n2, the recordi ng nmedi um
cannot finish turning in a curve part on the way of

WORM7(06Zport ati on course so 5 that the strenpCiviedoos/322904

paper becones too strong thereby it is easy to

produce poor transportation,that the recordi ng nmedi um
is clogged. Next, specific practical exanples are

wieS e rdnbed ky1 Bavey el de thespraes pabpl D¥EAt 6:21Hd oM Blutylene
limted to these 10 practical exanples. (Preparation

XS bhePrgPahatipt ‘gheaw%itéﬁeﬁgil%ifitquy%rt E\If'f?gcted.

particles containing a copper pht ocyani‘ne pi gnmen

r di sper Si f._pol r.fine parti.cl 15
T@%n%&%%%hgagec%%pg?e P E‘Eﬁ%%%gé?ﬁelﬁi %’f‘%ﬁ r,ahll‘ﬁ(e%g Peffient
a ﬁ* flask. with_a nechani.cal _stirrer, a thernometer,

U ri¥PSgen hasI YRR Yid PORNE &8 | Bidlangre, (Hifd /T 2
dropping funnel was sufficiently replaced by nitrogen
npadong e SErfactark Wapredieaphét %ﬁmequ.@ apaofl5, and more
styrene, 2.8 g of acrylic acid, 12.0 g 20 of lauryl
nmstlleaeby yabetwde® § aofd gdl-yet hyl ene gl ycol

net hacrylate, 4.0 g of styrene nacroner (Toagosei Co.,

Ltd., bramdenas®s AFi@) ofanleOsdrfa®dfant to the cationic
nmer capt oet hanol ; and the tenperature was raised to 65

degahien cofpBin@d & YAdA2a19T, 01980 8@ B WoRN€ andSmdrd
o?aacryF?cpa%id,llgg.oeb onIauggl ZSZﬁ%t(ggrﬁ gtggrg

. of yeidhy £ne ghycol methacryl ate, 60.0 WO
F%%&%f%ggglg LC??J%%b86ﬂ%£2904 -82 g of hydroxyet hyl
nEthacrylaggheEngg _Hg;t%t%gsnglggggéngﬂaed to the coating
layer to the extent that its advantageous effects are not
undermined. Examples of other components include additives
such as an alumina powder, a pH adjuster, an antiseptic agent,
and an antioxidant.

The method of forming the coating layer is: not
limited to a specific method. For example, the coating iayer
may be formed by impregnating the base material with a coating
liquid or by applying a coating liquid to the base material.
For the impregnation or application of a coating liquid, a
coater such as a conventional size press, a gate roll size
press, a film transfer size press, a blade coater, a rod

coater, an air knife coater, or a curtain coater may be used.

Also, using a conventional size press, a gate roll size press,

,or a film transfer size press attached to a paper machine for

the impregnation or application of a coating liquid may
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nmer capt oet hanol, 2.4 g of azobi sdinethylvaleronitrile,
and 18.0 g of methyl ethyl ketone was dripped into

WPOR807S5412ask 5 for 2.5 hours. After the dri ppPCHgPINEE/322904

conpl eted, a m xed solution of 0.8 g of

azobi sdi net hyl val eronitril eqa@and 18.0 g of nethyl

et hyl ketone was dripped into the 1L flask for 0.5
hoprsve e afesuliénog ¢dluld @prosass, mtured for 1 hour
at tenperature of 65 10 C, 0.8 g of

azobi sdi netihelrwak 8T 9ai dgddier A iaddedst end Nenount of a
solution, and then the solution was matured further

, . i 36 f ,
(%e?%%lgﬂdj gt I 1dAt)B e{ihé rk?agee gr%:tleg‘gtait Opﬁgq?v?lf,gsﬁ'{eo Egl&d

ket one was 0 the

resul t, 800 of . polyner. solutjon, wth a . .

%%Iﬁcceéhtt at fo 08{1’%@) ]?’/Fég‘b]%s \ﬁé’s%:bﬁt Bege dnateist iisn Pgpferably
15 the qgbtai ned ﬁ8$yqpr solution was dried and its

DR Sver 856 2903 Bt ul aPpAvEPERtPYMGrahdy Reswaeedl bynd 15
gel, perneation chromatography (standard: polystyrene,

o venbiter eghahyurebnasndn Theapwlighitiavepdge coating

nol ecul ar wei ght was 15, 000. 20 Next, 28 g of the
loshdidpedhpobypating dithiien ma®6bg dofe€Opp®ie temperature for
pht hal ocyani ne pignent, 13.6 g of 1 nol/L potassium

: P |
msﬁg% @?gg]gﬁgsgka&é@@ 32%é%f%fraﬁﬁph%ét@éé}¥ dldgﬁ%\%@!ezﬁng:, but

i on- exchanged water were m xe stirre

suffdcchept t¥q dben | Liieng S ance was kneaded 20.
Jiiﬁ%s usi ng the Trf%%%%FEEEQR%#Fé%A|| (Noritake Co.
NR- 84A) ... The WO 2007/ 055412

Ek%ﬂﬁgbog?@%g%%%ﬂ”ﬁaﬁ 6@?8?‘%8%15% BHAESLE §h800 g
é@%&r%?hgxﬁgé¥¥%?q3€“% %rp%ggent invention may also have a back
layer on the back of the base material, and other layers
between the base material and tﬁe coating layer or between the
base material and the back layer. Also, a protective layer
may be provided on the coating layer. Each of the layers may
be composed of one layer or multiple layers.

In the case that absorbency of liquid is within the
above range of invenﬁion, the recording medium used in the
recording method of the present invention may be commercially
available coated paper for offset printing, coated paper for
gravure other than recording medium used for ink jet.

It is preferéble that grammage of the recordipg
medium used in the recording method of the présent invention
is between 50 and 250g/m?. When it is less than 50g/m?, it is

easy to produce poor transportation that the recording medium
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stirred. Methyl ethyl ketone and water in the liquid

was distilled away by using an evaporator. As a
result, 160 g of polyner fine particle dispersion

WRiI20H/0358¥an col or was 5 obtained. The solid c®0TaR000822904

the polynmer fine particle dispersion was 20.0 nmass%
The average particle dianeggih(DBOwa of the pol yner
fine particles in the polyner fine particle dispersion

vasclogasiiced thiet Rap PRI it spoz allish! EOW OS50 that there
anal yzer (Mcrotrac 10 UPA, N kkiso Co., Ltd.). The

2Y SR AR RAIGHC| ewdbANBLE g MRS p%ﬂkhé%gféfﬁﬁﬁlﬁgim is

exanpl e 2) Preparation of” di spersion of polymer
[ S t,ak ni di I nacridone pignent 15 |
é&%ﬁﬂ%ﬂﬁa'2%?ﬁéﬂﬁafggﬁfggg%§%é?3|%%ﬁ%WtQ?QHQ eﬁgﬁlsgoF%ﬁnlng
was pagfared i n substantiall¥ the sane manner as the
t

B bt HCoR2E%afpl B9, Wak Qdptthen hFaBsPer Lt iftfeiouRsg SO

122 was used instead of a copper phthal ocyani ne

hafmdke strengilr afernan becongrahiepert ¥ @EPWheagebyhet is
polymer 20 fine particles in the polynmer fine

T itel eredeperpbon wasispredstiied bhah thearddorlddngi medium
di stribution analyzer (Mcrotrac UPA, N kkiso Co.,

i ccloggEbe average particle dianeter was 127 nm
(Preparation exanple 3) 25 - Preparation of dispersion

of p0|ynerNEkB?.&Eééﬂ@ﬂfQﬁ%@%gcggﬂé§5%9g§£%ﬁ%@%@sci§éed.

particles containing nondazo yell ow pigmen
However, the present invention is not limited to these

practical examples.

(Preparation example 1)

- Preparation of a dispersion of polymer fine
particles containing a copper phthalocyanine pigment -

To prepare a dispersion of polymer fine particles
containing a copper phthalocyanine pigment, the air in a 1L
flask with a mechanical stirrer, a thermometer, a nitrogen gas
inlet tube, a reflux tube, and a dropping funnel was
sufficiently replacea by nitrogen gas; the 1 L flask was
charged with 11.2 g of styrene, 2.8 g of acrylic acid, 12.0 g
of lauryl methacrylate, 4.0 g of polyethylene glycol
methacrylate, 4.0 g of styrene macromer (Toagosei Cé-, Ltd.,
brand name: AS-6), and 0.4 g of mercaptoethanol; and the
temperature was raised to 65 °C. Then, a mixed solution of
100.8 g styrene, 25.2 g of acrylic acid, 108.0 g of lauryl

methacrylate, 36.0 g of polyethylene glycol'methacrylate, 60.0
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| A polymer fine particle di spersion with a yell ow

color was prepared in substantially the same manner as
the preparation exanple 1, except that C 1. Pignment

WO HHsME2 was 5 used i nstead of a copper PCT/IP2006/322904

pht hal ocyani ne pignent. The average particle dianeter
(D50% of the polyner fine Bgrticles in the pol ymer
fine particle dispersion wa8< nmeasured with a particle

§i 32 Kiddiyithiy@NmanRh Y2@radYl SeQbr 8Cor UE%%J&%&&%WH

Co., Ltd.). The average particle dianeter

. - P i f
[F8addIBPRAL ! 8o e AP Harie PRRORI A1 498 €10 { onat i ng

di spersion of carbo ack ~ proceés

ent . T repar carbon bl.ack di rsjon, 150 g of
AR EPEBET | §- LT oo g N B Skl e 1, and
Printex #85, _Degussa) was mxed in 400 m of -
Jéfmq A &femethyl sethyt detwne wascAsiEPepeinil thia Alaflask
beads mll; 15 g of am dosulfuric acid was added to

fMHe @ bowsA: and then the solution was stirred for
10 hours at 140 - 150 C. The obtained slurry 20 was

put in 1008fwerofthe ofveigpxcimnged wahpletadd 4 ke xed solution
solution was centrifuged at 12,000 rpm As a result,

of U acer hﬁ@@&gﬂ&ﬂéﬂﬂym%ah@§6hiﬂ@ilé@5&3W%ﬁoogég%”ﬁgthyl

The obtai ned carbon bllack wet cake was di sper

.n . 0 R -ex n r. 1he p Of
PSR o) SRBSIE Yol gl e
WD 2007/ 055412

S EoHon R 8 Ve fr R BREU o AormBRaatHER of 65
°&Pe0?glénééngggﬁisgakggggfvaleronitrile was added to the
solution, and then the solution was matured further for 1 hour.
After the reaction stopped, 364 g of methyl ethyl ketone‘was
put into the 1L flask. As a result, 800 g of polymer solution
with a concentration of 50 mass% was obtained. A portion of
the cobtained polymer solution was dried and its weight-average
molecular weight (Mw) was measured by gel permeation
chromatogréphy {standard: polystyrene, solvent:
tetrahydrofuran). The weight-average molecular weight was
15,000.

Next, 28 g of the obtained polymer solution, 26 g
of copper phthalocyanine pigment, 13.6 g of 1 mol/L potassium
hydroxide solution, ZO.g of methyl ethyl ketone, and 30 g of
ion-exchanged water were mixed and stirred sufficiently. The

resulting substance was kneaded 20 times using the Tripole

Roll Mill (Noritake Co., Limited, brand name: NR-84A). The



with a nylon filter with an average. pore dianeter of
1 pm As aresult, a black carbon dispersion with a

ment concentration of 10 mass% was obtai ned. 5 The

Wg\?&%ﬂéé‘“éartl cle dianeter (D50% of the finePCI/JP2006/322904

particles in the carbon bl ack di spersion was neasured
wWth a particle size distr%ﬁgtlon anal yzer (Mcrotrac
UPA, N kkiso Co., Ltd.) € average particle
@btﬁ&ﬁeﬂ'p&&&eSQasnpmt]ih(Z@@O@UétlQﬂneéiﬁﬁﬂﬁté@ water and
Production of cyan ink To produce a cyan ink, 20.0

sBss%pf Maghyd é@l@)r?f'}&-ﬂ:&lfe RekYREEefi e ﬂﬁartl' Cc%ﬁ?iegas

contai ning a copper pht hal ocyanlne pi gment  prepa

L SOALL D P 8 BclBalr 20 By TSRS 150  or
% h 1, 3-h di ol 2.5 f FS-300
TSR Gt Uik, Ybansdoly 2.5 meceo o £5 30

of Proxel LV (Avecia KK) used as an antiseptic or a
5 QQHﬁﬁqﬁdde Thessehkdopartent of the polymer fine particle
2-am no-2-ethyl -1, 3-propanediol, 20 and a certain

HrEmarsioh Weh- %&dhmwge& wat er were mixed (100 nass%
intotal); and the m xture was filtered using a

menbr ane fThteavetdde puravenagainnsetesi @l off tleBpolymer
pm (Production exanple 2) Production of nagenta |nﬁ
ﬁﬂ@e2%@2£@55é§2hEQ§k9%%QQ@@%ZEQQé paBBicle dispersion was
measured with a particle size distribution anal?zer (Microtrac

10 UPA, Nikkiso Co., Ltd,). The avérage particle diameter was 93
nm.

(Preparation example 2)
~ Preparation of dispersion of polymer fine
.particlES containing dimethyl quinacridone pigment-

15 A polymer fine particle dispersion with magenta
color was prepared in substantially the same manner as the
preparation example 1, except-that C. I. Pigment Red 122 was
used instead of a copper phthalocyanine pigment.

The average particle diameter (D50%) of the polymer

20 fine particles in the polymer fine particle dispersion was
measured with a particle size distribution analyzer (Microtrac
UPA, Nikkiso Co., Ltd;). The average particle diameter was
127 nm.

{Preparation example 3)

25 - Preparation of dispersion of pdlymer fine



To produce a magenta ink, 20.0 mass% of the
di spersion of polyner fine particles containing a
di met hyl qui nacri done pignment prepared in the

WO ReGArHI2 on exanple 2, 22.5 mass% of PCT/JP2006/322904
3-nethyl -1, 3-butanediol, 9.0 mass% of 5 glycerin, 2.0
mass% of 2-ethyl -1, 3-hexanediol, 2.5 mass% of FS-300
(DuPont) used as a fluorinated surfactant, 0.2 nass%
fr thcaxel cbMtbvesd andiifazis gdlaswapighénseptic or a
fungicide, 0.5 mass% of

2- ani no- 2- ﬁ; Eéhé#agiﬁr%)miiﬁhe d?%%ef‘sf&{ LAY 3Rt oy

of ion-exc er wére m xed 0 10 nass% i n

eliebar, Phebnfad o utalBbenlnd e oford? ghpple B0k,

(Production exanple 3) - Production of yellowink_ To
m@élany@wr&ﬁf? nke, BrEe% of thFiMeny dFel8oA? wWas
of polymer fine particles containing a nonoazo Yyellow
‘-tﬁegﬁ‘éﬁﬁtsﬁép‘afe@ ¢oPRate Dhtbpapay ppbnexakgnent3, 24,5
mass% of 3-net hyl -1, 3-but anedi ol , 8 nmass% of gl ycerin,

2.0 nmass%be 2vetdye phrid-diexdnedeber DT NmssYEibe polymer
FS-300 (DuPont) used as a fluorinated surfactant, 0.2

iees Yoot 120 £r Pxethd YiAwee &1KK) paset-as dEkpersion was
antiseptic or a fungicide, 0.5 mass% of ‘

ﬁ%&%ﬁ&@g'%iﬁﬁtoﬁéﬁtf%ﬂ@'%B%@eghgkriﬁﬁE&éh SELBLR (Microtrac
amount of ion-exchanged water were m xed (100 nmass%

1ot _ " 2t S el nas
Lo, L R B LLLL SR U G s 76
m 25 (Production exanple 4)- WD 2007/ 055412

10 / JP2006/ 322904 - 87

(Preparation example 4)
- Preparation of dispersion of carbon black
processed with sulfonating agent -
To prepare a carbon black dispersion, 150 g of
15 a commercially available carbon black pigment (Printex #85,
Degussa) was mixed in 400 ml of sulfolane; the solution was
micro-dispersed with a beads mill; 15 g of amidosulfuric
acid was added to tﬁe solution; and then the solution was
stirred for 10 hours at 140 - 150 °C. The obtained slurry
20 was put in 1000 ml of ion-exchanged water, and the solution
was centrifuged at 12,000 rpm. As a result, a surface-
treated carbon black wet cake was obtained. The obtained
carbon black wet cake was dispersed again in 2,000 ml of
ion-exchanged water; the pH of the solution was adjusted

25 with lithium hydroxide; the solution was desalted/condensed



- Production of black ink To produce a bl ack ink,
20.0 mass% of the carbon bl ack dispersion prepared in

the preparation exanple 4, 22.5 mass% of
WO2M(R3A12 1, 3- but anediol, 7.5 mass% of 5 gl yceprcwmrRiné 322904

mass% of 2-pyrrolidone, 2.0 mass% of 2-ethyl- 1,

3-hexanediol, 2.5 mass% of gﬁHSOO (DuPont) used as a
fluorinated surfactant, ss% of Proxel LV (Avecia

Kng L@Iediﬁﬁr@ﬁlﬁﬂéi‘ﬁe@ﬁd Ctl@én achéiNgb L €€on Owas nf‘?.‘i’t/%red
of 2- am no- 2-nethyl -1, 3-propanediol, and a certain

I n tOt T‘%lél&)nfilpt@}qpmg% V@&@f?%téopé X&f’ar&%@e@r ES]@ um.

and the m xture was red Using

fi Iter avera ore dia ter of 0.8
su&r’f aced n]§| oah]%b alﬁcfE g%%‘gss?r 7% ot T het INEs

oduced in the production exanples 1 through 4 were
c%»)n @cPrhso%leéQ:rW%%’ FEDWP RN 9Rsul t s are shown

in table 2 bel ow. <Measurenent of viscosity> The

>  viscosities dhe Fyeingsies werd Lrdss griethedter25 D50 %I tdf the
the R-500 Visconeter of Toki Sangyo Co., Ltd. (cone
Rme] B4t e lRg, ir6ripmcaafbiar Bladnuies)e rsiased €M sured
of surface tension> The static surface tensions of

Withs angiasrt irE3as Wiedk afi st iGuditdh arsinface hensinelerypa,
(CBVP-Z of Kyowa Interface Science Co., Ltd.) using a

Ak ! atlﬁ:d )25 Tapd edv%fsd%e \gasicﬁ%lté/ ﬁgﬁﬁceer was 80

t ensi on
nm.

10 {Production example 1)

— Production of cyan ink -

To produce a cyan ink, 20.0 mass% of the
dispersion of polymer fine particles containing a copper
phthalocyanine pigment prepared in the preparation exampie

15 1, 23.0 mass% of 3-methyl-1, 3-butanediol, 8.0 mass% of
glycerin, 2.0 mass% of 2-ethyl~1, 3-hexanediol, 2.5 mass$%
of FS-300 (DuPont) used as a fluorinated surfactant, 0.2
mass¥ of Proxel LV (Avecia KK) used as an antiseptic or a
fungicide, 0.5 mass% of Z2-amino-2-ethyl-1, 3-propanediol,

20  and a certain amount of ion-exchanged water were mixed {100
mass% in total); and the mixture was filtered using a
membrane filter with an average pore diameter of 0.8 um.

(Production example 2)

- Production of magenta ink -
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” (“riPas) (mMN'm F’r oduction exanple 1 8.05 25.4

Production exanple 2 8.09 25.4 Production exanple 3
8.11 25.7 Production exanple 4 8.24 25.4 -Production

woRoagsstipat erial A base material with a granpregerobess22o04

79 g/ n2 was produced using a fourdrinier fromO.3
mass% slurry made of 5 rmtgrlals in the fornul a
below. In the size press st 6 of the paper nmaki ng

process, an og Hrzrficd & Glh M 110k, W . (AR d ed &fdthe

t he base material. The soli content of the oxidize

P I TR L o A gl cinocny

Needl| e bl eached ft NBKP) arts b
PR G v %Jaqrm %ﬁ?%%n% 1% b P et o son pasample 2,
Ckut ama. Kogyo : 10 parts by rrass Al um num
Sl iass Cof p%rf%etawlfmlsé—wﬁm%\r% St GrRgBY andl
name: Cato03210, Ni ppon NSC Ltd.): 15 1.0 part by mass
Nerezinr obit 8525 (OF adrde a1 NetrSieeamnediny ) Ha? | ramasss
Chemcals, Inc.): 0.3 parts by nass Retention aid
(b rizieB RNt ENR )1 LS e dHNAD £00F Tudat ihated Gs12F parast hYyo.2
mass 20 (Production exanple 1) -Production of
By AMPrBE UM (AR SOAKINg Jd&abiLl Wi fhrétﬁ.c&;&@lc or a

content concentration of 60 mass% was produced "by
er?ileﬁdZeq RArd ?n{:@’so of 2-amino-2-ethyl-1, 3-propanediol,
and a certain amount of ion—eﬁchanged water were mixed (100
mass$ in total); and. the mixture was filtered using a
membrane filter with an average pore diameter of 0.8 pm.

(Production example 3)

- Production of yellow ink -

To produce a yellow ink, 20.0 mass% of the
dispersion of polymer fine particles containing a monoazo
yellow pigment prepared in the preparation example 3, 24.5
mass3% of 3-methyl-1,3-butanediol, 8 mass$% of glycerin, 2.0
mass% of 2-ethyl—l,-3—hexanediol, 2.5 mass% of FS-300
(DuPont) used as a fluorinated surfactant, 0.2 mass$ of
Proxel LV (Avecia KK) used as an antiseptic or a fungicide,
0.5 mass% of 2-amino-2-methyl~1, 3-propanediol, and a
certain amount of ion-exchanged water were mixed (100 mass$
in total); and the mixture was filtered using a membrane

filter with an average pore diameter of 0.8 um.

(Production example 4)
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mass 25 - 89 of clay used as a pignment in which clay

97 mass% of particles have a dianeter of 2 pmor
smaller; 30 parts by nass of heavy cal ci um carbonate

WQi2p/05p#13ver age particle diameter of 1.1 pm PETEBI00&E322904

by mass of styrene-butadi ene copol yner 5 enul sion,
used as an adhesive, wWth agglass-transition
tenperature (Tg) of -5 C 1 part by mass of phosphoric
esterified starkdudu:tigrards Hyaakasisnlof- cal ci um.
Stearate used as an aid; and water. To produce the

recordi ng nedidiprodide HM@IAEdnK0 0at imdgsdd WE dhe
was applied on both sides of the above base nateri al

SErbHRL Ba Ok '#s She 501 b8 GROLE doint@ﬁeCﬁfé%%%a%%éﬂuégample

adheres to each side using a ade coater;

as terial S, drij dfy hot. aj r and o
g’up%r%%l"éans et ed- %ﬁp%%’u% ijo’nge?(% Pedb9ta s’ prgatiti 3h

of recording medium2 - A coating liquid with a solid
oY conteM TSt i Oh HTPBOr Hesd9htas? pf JiReel B 2-ethyl-
m Xxing 70 parts 2% mass of clay used as a pignent in
Whi Theraedio hasss dtas pares cles3HaveDwP e aheteed ofs 22
pmor smaller; 30 parts by mass 20 of heavy cal ci um
Chrdoiret teedvi 4 U fac velr agl. Dand st eo i Binetel LR0(dfedid KK)
pm 7 parts by mass of styrene-butadi ene copolymer
el Sdomn uEeth asowic ashesi MthgWeide A @) RSBad$ANSE t2-0dmino-
tenperature (Tg) of -5 C 0.7 parts by mass of
Phesipric, 3 6st&Sddd bt Aledia certain amount of ion-
exchanged water were mixed (100 mass$% in total}); and the
mixture was filtered using a membrane filter with an
average pore diameter of 0.8 um.

The surface tensions and viscosities of the
inks produced in the production examples 1 through 4 were
measured as described below. The results are shown in
table 2 below.

<Measurement of viscosity>

The viscosities of the inks were measured at 25
°C with the R-500 Viscometer of Toki Sangyo Co., Ltd. {cone
1° 347 x R24, 60rpm, after 3 minutes).

.<Measurement of surface tension>

The static surface tensions of inks were
measured at 25 °C with a surface tensiometer (CBVP-Z of
Kyowa Interface Science Co., Ltd.)} using a platinum.plate.

Table 2



25 0.5 parts by nmass of calciumstearate used as an
aid; and water. To produce the recording nmedium 2,
the obtained coating liquid was applied on both sides
of the above base 30 WO 2007/055412 PCT/ JP2006/ 322904
-90 material so that 8 g/nB6of- solid content of the
coating |iquid adheres to each side using a bl ade

coater—and—the ase—faterial gMﬁ?fﬁ+1§+*§#+ﬁﬁ air
and super cal ender p }SE?F EV e'géiﬁﬁﬁﬁ) BNk set,
d naga

R\/ a

- recordingnedium-
Prodpghiant fRARPIRethpd: 08n i nk gsr251 4rade up of fhe cyan

Prodpakippogtieedient he- PPoduction Zxdple 1. the |[nmagenta

Prodizpkipnodwewdlen3t hg. ptoducti on Exanple 2, the 10

Prodyetiow erkmpleduced.2n the prodikctd on exanple 3, and

t ha hl acle | Nl a¥d ducod 1 n th Nnr nrlllr\fl fa¥al Qvanﬂpl e 4
LA 3 T AUV A\ A¥ Av] T

LR LA = OOCCTUO— 11 C T PTr o /ATt

was prepared. |mages were printed on the recording
medium 1l with the ink set 1 (largest ink drop size: 18

pl) at aprodumgesd esolgtiompfe,600 dpi using a 300 dpi
drop on demand 15 printer prototype apparatus having

nozzleg wLth A.pozzhe LesR! Yt Leonal é%ﬂ@ﬁ%%ﬂ%é’

an enbodi nent o?gthe present “Invention
prodanednuSoﬁglakfperdunniearéaomoﬁ a mgesdndanyryohade was
limted to 140 % and solid-col or i mages and
mateehatl acter shaeferfioi aede120. (Second ebboedbpess)step of

the papermaking process, an oxidized starch solution was
applied on the base material. The solid content of the

oxidized starch on the base material was 1.0 g/m?.
Leaf bleached kraft pulp (LBKP): 80 parts by mass

Needle bleached kraft pulp (NBKP): 20 parts by mass

Precipitated calcium carbonate (brand name: TP-121,
Okutama Kogyo Co., Ltd. ): 10 parts by mass
Aluminum sulfate: 1.0 part by mass

Amphoteric starch (brand name: Catc3210, Nippon NSC Ltd.):
1.0 part by mass

Neutral rosin size (brand name: NeuSize M-10, Harima

Chemicals, Inc.): 0.3 parts by mass
Retention aid {(brand name: NR-11LS, HYMO Co., Ltd.):
0.02 parts by mass
(Production example 1)
-Production of recording medium 1 -
A coating liquid with a solid content

concentration of 60 mass% was produced by mixing 70 parts by

mass
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- Ink set, recording nedium and inmge recording

| mages were forned in substantially the sane manner
as the first enbodi ment, except that the recording 25
medi um 2 was used as a recordi ng nmedium WO

2007/ 055412 PCT/ JP2006/ 32293 - -91 (Third enbodi nent)
- Ink set, recording nediun1 and i mge recording

re forned in subs i al | e_sane nmanner
of c FO0RRtRE, SoRlgehE T btk B ak L nAREE el Ty
partamaebahbeecaaﬂ@am@a@eroEOQ gmamurSmanﬂetlnlo(baaﬁa by mass
name:. Space DX, rammge = pon Pape
of Pﬁéﬂgtpﬁé§l€8 car Paafe(HéFEaﬁPePvééﬁgédpérFéGEPdﬂﬁ@mEter

of 1g$dpﬁ”‘§) Q@ Su§9dm%§s ofr%Eg&@h@gbﬁﬁgayghe19058§§ﬁ@9h

Ing medium 1 recordi ng nmedi um
emulshenneueedlag Hedhdhﬁs;vehewanbuatgéﬁssttaassetned

wat er a he _anpun tra sferred cyan .ink .
cempB P B HERy | n thg) ESanat I b RAEFePY ere HEaElPangEic
esteQQ&@éUb@@aQ@hemmuglE@r@sdbyaﬂh§836§n6hmglum stearate used

absorptonmeter. 15 The results are shown in table 3.

as aarMeasur @rentadfranounts of transferred pure water and
cyan ink with dynam c scanni ng absorptoneter> For

each ofrot beocdhevetheceedbngingdinaditiel anenat sbekined
transferred pure water and c%an i nk were 20 neasured
Coat&§9né1§u&9nﬁﬁﬁca§€éﬁﬁ9n@“a8§ PpeéABEePt(KBS02bove base

material so that 8 g/m® of solid content of the coating
liguid adheres to each side using a blade coater; and the

base material was dried by hot air and supercalendered.
{Production example 2)
-Production of recording medium 2 -

A coating liguid with a solid content
concentration of 60 mass% was produced by mixing 70 parts by
mass of clay used as a pigment in which clay 97 mass% of
particles have a diameter of 2 um or smaller; 30 parts by mass

of heavy calcium carbonate with an average particle diameter

20 of 1.1 pm; 7 parts by mass of styrene-butadiene copolymer
emulsion, used as an adhesive, with a glass-transition
temperature (Tgy of -5 °C; 0.7 parts by mass of phosphoric

esterified starch;

0.5 parts by mass of calcium stearate used as an aid; and

water.

To produce the recording medium 2, the obtained

coating liquid was applied on both sides of the above base
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.ééffes, type D, Kyowa Co., Ltd.) at 25 C and 50%=H.

The anmounts of transferred pure water and cyan ink at
a contact time of 100 ns and 400 ns were obtai ned by

WPRY05M 12t i on, wusing the transferred anpunt sPREABIN0EER2904

at tinme points 25 around each contact tinme. WO

2007/ 055412 PCT/JP2006/322996_ -92- Table 3 Pure water
Ink of production exanple (y=25) Contact Contact
Goneatal Comt tltat 8igém’ tafresotidreortiart ofl Gthdmeeckdling
ms 100 ns 400 ns First Recording 10.1 20.2 7.2 14.8

BIPOTH nediie resli ton da dth / 82a&1 hsLngl 4 "BLAKE N€oaSEEONGNG the
Recording 25.2 28.5 14.6 19.4 enbodi nent nedi um 2

Ef&z‘?%méf@aiﬂ%ﬂ cﬁfid%%n %J hl‘l(?ﬁj Bfnf%ga n%%grﬁ#%@ex@eé

enbodi ment f A X
Qualirties of the images printed in the first throug
third enbodlﬁgﬁfE“Vere éggfdgﬁed internms of 5
beadi ng, bl eedi_n spur mar ks, and gIOSS|ness The

results are’s t RGO TA I nGBaEH S ig>  arik igegece
of beading in the prlnted green
recording —

By a conventional method, an ink set 1 made up
of the cyan ink produced in the production example l; the
magenta ink produced in the pfoduction examplé 2, the
yellow ink produced in the production example 3, and the
black ink produced in the production example 4 was prepared.

Images were printed on the recording medium 1
with the ink set 1 (largest ink drop size: 18 pl) at an
image resolution of 600 dpi using a 300 dpi drop on demand
printer prototype apparatus having nozzles with a nozzle
resolution of 384 according to an embodiment of the present
invention. The total amount of ink per unit area for a
secondary color was limited to 140 % and solid-color images
and characters were formed.

(Second embodiment)

- Ink set, recording medium, and image
recording -

Images were formed in substantially the same
manner as the first embodiment, except that the recording

medium 2 was used as a recording medium.
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solid-color imge was eval uated by eye observation 10

according to the evaluation criteria bel ow
[Evaluation criteria] AA: No beading is observed and

woRdgesig2zevenly printed. BB: Beading is slighCrtyP2006/322904

observed. CC. Beading is clearly observed. 15 DD
Excessi ve beading is obserygi__ <Bl eedi ng> WD
2007/ 055412 PCT/ JP2006/ 3229 -93 The degree of

bl eedi ng of t(mniptd Ri@bdlnaale) characters in the
yel | ow background was eval uated by eye observation

according to_t at dterla. 0 .
[ Eval uati on cr:it%é(rei atu'5 f,&e%brcl\&k)lrtgeéﬁe |lﬁgd'i \;&no Served
d characters are clearly printed. BB: Bleeding is
5 ?c@’ﬁ 1rygobserved. CC. Bleeding. is clearly observed.
DD: Excessive bleeding is observed and outlines of 10

charact ers ar8agEgr m&de LSFFedrdrk SHPHi@fdgldy dhe same
spur marks in the printed i mages was eval uated by eye

YN @& dheaddarst mphediment eveskerrt orthat ia erdmmercially

bel ow. 15 [Evaluation criterial] AA No spur mark is
cotrsidratelds BBt Spurapmar ko arer obser vedi s irght {rand name:
Space DX, grammage = 56 g/m?, Nippon Paper Industries Co.,
Ltd.) (hereafte: called a recording medium 3} was uséd as a
recording medium.

For each of the recording medium 1, the
recording medium 2, the recording medium 3, the amount of
transferred pure water and the amount of transferred cyan
ink produced in the production example 1 were measured as
described below using a dynamic scanning absorptometer.

The results are shown in table 3.

<Measurement of amounts of transferred pure
water and cyan ink with dynamic scanning absorptometer>

For eaéh of the above recording media, the
amounts of transferred pure water and cyan ink were
measured using a dynamic scanning absorptometer (K350
series, type D, Kyowa Co., Ltd.) at 25 °C and 50%RH. The
amounts of transferréd pure water and cyan ink at a contact
time of 100 ms and 400 ms were obtained by interpolation,

using the transferred amounts measured at time points

around each contact time.
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CC. Spur marks are clearly observed. DD: Excessive
spur marks are observed. 20 <d ossi ness> The degree of

8I ossi ness of the printed i nages was eval uated by eye
W

B8¥/8t12on according to the evaluation criteciar2006/322904
bel ow. [Evaluation criteria] 25 AA: Inmages are highly

gl ossy. WO 2007/055412 PCT/ JP2006/ 322904 -94- BB:

| mages are gl ossy. CC. Inages are not glossy. Table 4

Beadi ng Bl eediatg.eSur nmark d ossiness of image First
BB BB BB BB enbodinent. Second AA AA AA BB enbodi nent

Third BB BB BB AA enbodi Fei¥e watAgpendix] Typirdalof
enbodi ments (1) to (40) of the present jinvemtaductaran
provi ded bel ow. Enbodiment (1) is a liqyid epeamphg 1
head conprising a nqgzzle configured tojeject a.jsquid
drop of recording |idupgh LP gdﬂ%ﬁd{ b et | contact
communi cating to thenogzle, and.qQ &neroy ;.. time:
100 ms | 400 ms | 100 ms | 400 ms
First Recording 10.1 20.2 7.2 14.8
embodiment | medium 1 ml/m? ml/m? ml /m? ml/m°
Second Recording 25.2 28.5 14.6 19.4
embodiment | medium 2 ml /m? ml /m’ ml /m? ml /m?
Third Recording 10.4 21.8 6.4 8.8
embodiment | medium 3 ml /m? ml /m? ml /m? ml /m?

Qualitieé of the images printed in the f;rst
through third embodiﬁents were evaluated in terms of
beading, bleeding, spur marks, and glossiness. The results
are shown in table 4.

<Beading>

The degree of beading in the printed green
sclid-color image was evaluated by eye observation
accordiﬁg to the evaluation criteria below.

[Evaluation criteria]

AA: No beading is observed and image is evenly printed.
BB: Beading is slightly observed.

CC: Beading is clearly observed.

DD: Excessive beading is observed.

<Bleeding>




generating device configured to generate energy for
pressurizing recording liquid in the liquid chanber,
characterized in that a flow channel form ng nenber

W3 %5%Med to forma flow channel for the rePGHdP2906/322904
liquid is made of a 15 netal material containing
ni ckel and a peak intensitygfor a (200) face of
ni ckel is higher than a peak intensity for a (111)
face of ni ckélhendiegrdentodndilidess ray e fredsued rdhedrdng-k
of X-ray diffraction analysis. Enbodinment (2) is the

dhatd ek ef eclin nghdepel 2y asek gt d\ghd Ovearhoeh TRbted By eye
above, characterized in that the nmetal nateri al mhlch

dBkasy 4o f | Queshay Itécﬁﬂerghéﬁﬁggﬁ? EP%%%Q?%%H%W

PCT/ JP2006/ 322904 -95- contains tha odi ment
(3) is the |I£ Wa‘_jLu%Jtﬁ%h' %gllgee%q accor d| ng to

enbodi ment ( above, character| ed |n t hat a cont ent

of aII| I S, not ter th % by mass.

> Enb%]gl R d%%gtﬂ %%F‘ae J%’&‘Fuﬁﬁ %%Her%c%?d%@arly
t o enbodi ment (1) above, characterized in that the
HiidwSShannel forni ng nenber contains cobal t.
Enbodi nent (5) is the liquid ejecting head according

t o Brpodl eraning 4) s apbieht bhavlaseevéded in that a 10
content of cobalt is not greater than 1 % by nass.

Enbodli mertedf)g i ss tdied i Dpi sbepeedd ng head according
to enbodi nent (1) above, characterized in that the

f | oyp € hahed s £ M NGB el s COd & NSy ma&%ﬁn}es of
Enbodi ment (7) is the liquid ejecting head
10 characters are blurred.
<Spur marks>
The degree of spur marks in the printed images
was evaluated by eye observation according to the
evaluation criteria below.
15 [Evaluation criteria]
AA: No spur mark is observed.
BB: Spur marks are observed slightly.
CC: Spur marks are clearly observed.
DD: Excessive spur marks are observed.
20 <Glossiness>
The degree of glossiness of the printed images
was evaluated by eye‘observation according to the
evaluation criteria below.

[Evaluation criterial

25 AA: Images are highly glossy.
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15 according to enbodi nent (4) above, characterized in

that a content of manganese is not greater .than 1 %
ss. Enbodinment (8) is aliquid ejectlng head

‘V@§W%ﬂﬁ§ﬁﬁg a nozzle configured to eject a |i qBFHIRROB22904

of recording liquid, a liquid chanber comrunicating
to the nozzle, and an energy,20 generating device
configured to generate energy for pressurizing
recBBdi Aigabequedei glotheyli qui d chanber, characterized
in that a flow channel form ng nenber configured to

f or gra ﬁhg@@ghag@ehoﬁoglbbgyrecordlng [iquidis made
of a metal material containing nickel and thallium
25 Enbodi mg,1£9) is the liquid. ejecting head WO
2007/ 055412 PCT/ JP2006/ 322904 -96 according to

enbodi nent | 8)Babdimey charBideatimzed |i rsphramaak pe@lossiness
intensity fpr a (200) face of nickelf is higher thasfaimage

$K¥ﬁtl ntens ty Tegg a (111) fage of rlekeIB@m!ch BR
ddRNSighkes| are neasured by X—ray di ffraction
|1 S- o] EMbogRment (10) iy tie {iqui dygjecting BB

éﬁggélmggeordlng to any Df enbodlnents (1) to (9)

£
T

Vv I adall T LZTU T T llICll Clll I Ill CIIOI l rTacti™g _G
Thg:éjnted crystaPPograpwlc f dtes which is%%eflned
qu nept ty for a (200) face of dic

as éA
ke

to a peak intensity for a 10 (111) face of nicke
satisfies a relationship of 1(200) / 1(111) > 1.0,

wherein I ( he peak intensity for a (111) face
of ni ckel %Aé%ﬁ?ékﬁﬁ IS the peak intensity for a (200)

B IR AR
invention are provided below.

Embodiment (1) is a }iquid ejecting head comprising
a nozzle configured to eject a liquid drop of recording liquid,
a liquid chamber communicating to the nozzle, and an energy
generating device configured to generate energy for
pressurizing recording liquid in the liquid chamber,
characterized in that a flow channel forming member configured
to form a flow channel for the recording liguid is made of a
metal material containing nickel and a peak intensity for a
(200) face of nickel is higher than a peak intensity for a
(111} face of nickel which intensities are measured by means
of X-ray diffraction enalysis.

Embodiment (2) is the liquid ejecting head
according to embodiment (1) above, characterized in that the

metal material which makes the flow channel.forming member



15 Enbodinent (11) is the liquid ejecting head

according to any of enbodinents (1) to (10) above,

characterized in that the fl ow channel form ng nenber
WQRAMTAPH2 sul fur and a content of sulfur is nBETAP2006/322904

greater than 0.1 % by mass. 20 Enbodinent (12) is the

liquid e ecting head accolgépg to any of enbodi nents

(1) to (11) above, characterized in that the flow

edradaiels taemipgnenber is a nozzle plate configured
to formthe nozzle. Enbodinent (13) is the liquid

ej ecting he ZRe@C CcOoyydi; an i (1)
to (12) abo@g?dv\o N R 1R 2 SRS RE el

r rpzed Jdn.ihat, t flow channel far.m ng.nmeppbe
%%?%f%ﬁbgokﬁc%%%%%[m%1%1@ﬁcgngFSUréﬁ?%%?qﬁﬁﬁﬁeghénlFgﬁ{dﬁ
chanber . jment (14) is the liquid ejecting head
ENEEPG R§ FEgggﬂvﬂ%flse&’&&dﬁﬁ@ﬁFgf(%ﬁ%ol 15y #B6Ve, 5
characterized in that the |ow channel form ng nmenber

> is a vibrERPegingng el Navisnghe hbapkd <inttiger bdado
forma wall surface of the liquid chanber. Enbodi nent
aCtordiingt he ¢rlepdidnagitedtli ngbhead cleocortdinrigetioianyhaf the
enbodi nents (1) to (14) above, 10 characterized by

fdewpehahngl afoteiarf niemdereabrtsisel@yad.from the
group consisting of a nozzle plate configured to form

the nozzl gmbdafnw cxgnnel tﬁéaifquéjwtﬁﬂgt Reh@rm

the liquid chanber, and a vibrating plate having a

aggggiegng o0l | Sl (@) M8 YE! A8 954 IS chat a
10 content of cobalt is not greater than 1 % by mass.
Embodiment (6) is the liquid ejecting head
according to embodiment (1) above, characterized in that the
flow channel forming member contains manganese.
Embodiment (7) is the liquid ejecting head
15 according to embodiment (4} above, characterized in that a
content of manganese is not greater than 1 % by mass.
Embodiment (8) is a liquid ejecting head comprising
a nozzle configured to eject a liquid drop of recording liquid,
a liquid chamber communicating to the nozzle, and an energy
20 generating device configured to generate energy for
pressurizing recording liquid in the liquid chamber,
characterized in that a flow channel forming member configured
to form a flow channel for the recording liquid is made of a

metal material containing nickel and thallium.

25 Embodiment (9) is the liquid_ejeéting head
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15 menbers are integrally formed. Enbodi ment (16) is

the liquid ejecting head according to any of

enbodi nents (1) to (15) above, characterized in that
WORMTOPIME channel forming menber is formed byP&HIP2006/322904

el ectrof orm ng net hod. 20 Enbodi nent (17) is the

l'iquid ejecting head accorgking to any of enbodi ments

(1) to (16) above, characterized in that a Vickers

dmodaidag ab ehsodimmtc @nabovépr chage amahiered Sni hhat a

range of 250 (Hv) to 500 (Hv). Enbodinent (18) is the

deaguiidtehsstyngohend 2005 @eeer dengide BNYs Ofigher than a
enbodi ments (1) to (17) above, WD 2007/ 05541

L322 - h t ki ' (B -
e CROOTGr L ype head n ARLCh Ardrtcliom gpebRsfties
ej ecting the |iguid dr. s, different froma '
e Beprdreds o TR HaTAaEror THELYRtbr di ng |1 qui d.
Enbodi nent _(19) is an image form ng apparatus 5 °
conpri si ngEAPPRERERE nld Hedd EBRf LEErEY e1pidg head
liquid drop of recording liquid, characterized in
adegrrding kFecaryi ¢y dmbediimeatehél) i tpi (Plejadsivieng head
according to any of enbodinents (1) to (18) above.
dbairadicaented (20)thast tane intagseitprmatng appardiensedO
~according to enbodi nrent (19) above, characterized in-

driy@tat hegrageoE dided WtdicH 16 A8fimdd GONLAIAIAG 8rdyepeak
as a coloring material. Enbodinent (21) is the inage

ih@ERsREy aPPAT Al UF)0)aGGREdL RGN O eIMDQM I TBIUL 1 18k ABPVE for a
characterized in that the

(111) face of nickel satisfies a relationship of I{200) /
I(111) > 1.0, wherein I(111} is the peak intensity for a (111)
face of nickel and I(200) is the peak intensity for a (200)
face of nickel which intensities are measured by means of a X-
ray diffraction analysis.

Embodiment (11} is the liquid ejecting head
according to any of embodiments (1) to (10) above,
characterized in that the flow channel forming member contains
sulfur and a content-of sulfur is not greater than 0.1 % by
mass.

Embodiment (12) is the liquid ejecting head
according to any of embodiments (1) to (11) above,
characterized in that the flow channel forming member is a
nozzle plate configured to form the nozzle.

Embodiment (13) is the liquid ejecting head

according to any of embodiments (1) to (12} ébove,
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15 recording liquid is an ink containing a pignent as

a coloring material. Enbodinent (22) is the inage

form ng apparatus according to embodi ment (19) above,
WOREYASP4ERI zed in that the recording |iquid i 2CAAPL0GK322904

containing a polyner fine particle 20 in which a

pigment particle as a colorjng material is contained.

Enbodi nent (23) is the inmage form ng apparatus

aeocratiorg zed enboditnertie (19w abavael charmbi@mer@drd Rs a

that the recording liquid is an ink containing

PERZ Ariainied| 81228 EDOGUTRM +624brhStRe IEMNER] chamb
configured to eject a 2007/ 055412 PCT/J 2006/322964

-99 Iiquid gg%gglfném fud)l ay Céth%l 24409 Jtn%é‘eﬁgad

characteri rquid
accor |ng an f dlnent (1 above.
%%%3@? fﬁ%) f)eQP P&engd ﬁeF% Lf%% Teri zed
ejecting a liquid drop of recording liquid from
qi}?é‘\qqtﬁﬁrlaedef‘éc’ffi* Yhead CxccbrENAY forEHYY Flember is a
enbodi nents (1) to (18) above, so as to perform
idagtdnagrdata m@CMngem@@munDnEn@@mm fo28) ai sall
the recording nethod according to enbodi ment (25)

ahdees ofiatbet Bidqurietl dharbkat the recording 10 nmedi um
is a mediumfor recording which has a supporter and a

coating | ag@bo@natit | @33t jgnenbaceq@id td AR
Enbodi ment (27) ‘is the recording nethod according to

RE0MABNEo (£5) OF e%@haﬁgﬂseg (Ehargcter) zgdoLh ! hal
anount of the recording liqu tran ferred’'to the
dH%%gcgépgzed by comprising at least two members selected from
the group consisting of a nozzle plate configured to form the
nozzle, a flow channel plate configured to form the liquid
chémber, and a vibrating plate having a member configured to
form a wall surface of the liquid chamber, wherein the two
members are integrally formed.

Embodiment (16) is the liquid ejecting head
according to any of embodiments (1) to (15) above,
characterized in that the flow channel forming member is
formed by an electroforming method.

Embodiment (17) is the liquid ejecting head
according to any of embodiments (1) to (16) above,
characterized in that-a Vickers hardness of the flow channel
forming member is in a range of 250 (Hv) to 500 (Hv).

Embodiment (18) is the liquid ejecting head

according to any of embodiments (1) to (17).above,



15 nediumfor a contact tinme period of 100 nms is 2 -
40 mM/n2 and an anmount of the recording |iquid
transferred to the recording nediumfor a contact

WO RYE/0p¥I2 od of 400 ms is 3 - 50 ni/n2 whi ch BEHIRA0E6/322904
are nmeasured at 23 C and 50 %RH and by a dynam c
scanning liquid absorption.ggter. 20 Enbodi nent (28)
is the recording nmethod according to enbodi nent (25)
dranzZ2ferabedeinchiaatactterisz ed siidet Bbtogr —taneuiteadf in which
pure water transferred to the recording nediumfor a

£ itraek ibhmerpeféodief 40 1A8uie drop 4bs Mifd@nd &hom a
anmount of pure water transferred to the recording

ABRALMNHOE £33 CONGRCEhAmhdl FBrPehEOFe @b r M MB duiad -
50 M/ n?2 which anounts are WD 2007/ 055412

PCT/ JP2006L3 04 -1 neasuyr.e 2 and 50 YRH
Tt by o oERBGdHient [ Hb TR UL Endlo 2R o tius

Enbodi nent (29) is the recordi_ng nethod accordin t

5 CEGAPIBHL 2( SJOLBHYD NNAPRE SBFDEY T Ginet ehdtauld arop
recording 5 nmediumconprises at |east a substrate and
of cescrAghralefutthd dIRcanbent 268 an Hiertilyg reéeording head
content in the coating layer is 0.5 - 20.0 g/nR.
iEmibe Aenti@30)etcsinderaasc acdpndingt todirac odr @mbgdiments
enbodi nent (25) above, characterized in that a weight
@f) &0 (1be swBs@Edi ng nediumis 50 - 250 g/ n2.
Enbodi ment (31) is the recording nethod according to

embodi ment B84 ROGY €2 Bhakagher kfgge | foklidly W®aratus

recording nmediumis supercal endared. Enbodinent (32)

10 éé%o&%ﬁngeESrQ%H&1HE£ﬂP%1%%0858b89 characterized in that the

recording liquid is an ink containing a dye as a coloring
material.

Embodiment (21) is the image forming apparatus
according to embodiment (19) above, characterized in that the

15 recording liquid is an ink containing a pigment as a coloring
material.

Embodiment (22) is the image forming apparatus
according to embodiment {19} above, characterized in that the
recording liquid is an ink containing a polymer fine particle

20  in which a pigment particle as a coloring material is
contained.

Embodimentv(ZB) is the image forming apparatus
according to embodiment (19) above, characterized in that the
recording liquid is an ink containing benzotriazole.

25 Embodiment {(24) is a device configured to eject a



15 to any of enbodinents (25) to (31) above, _
characterized in that the recordi ng nedi um contains a

ignent and the pignent is kaolin. Enbodinment (33) is
‘Vgﬁg”mﬁéﬂFding met hod according to any of enbBOT/R2906322904

(25) to (31) above, characterized in 20 that the
recordi ng medi um contains aggignent and the pignment

i s heavy cal ci um carbonat e.” Enbodi nent (34) is the
repddiidrgpmetbmda avepridi RYectdngniead, effndidRAtS(2B)
to (33) above, characterized in that the recording

BB GONERL NBi QL AQURRYS nbeRERd 20-&RoH BNt (38)
i's thelrgcordihgﬁﬁétﬁﬁd acggrding WO 206?%%5541593

4%5@5{%%99g/z%gag§ HH%O to.enbodi ment (34) above,

characteri z in that' the aqueous resinis a

wat er-soluble resin o wat er - di spersive resin, .
Ebodi ment BRSRIETET: 23 ecd: 8 RGCHER R BRiCorthg pgteri zed
any of enbodipnents (25) to (35) above, characterized

5 By eisctRig hblewkhHiony offi §EFETeEd at iftidatf riomathe liquid
water, a coloring agent, and a wetting agent.
Irssdingehead 37gcorlitnee tresoy dphgemeediotbracc didi g (18)
any of enbodi ments (25) to (36) above, characterized
dhovet, hat as st fpeef drensieebraing hen recaidtinag nhi fedduat
25 Cis 15 - 10 40 nN'm Enbodi nent (38) is the :

recordi ng pRbO@LhRCAH)NGs ERe aRYcOfaBIPHLLIBAL 8c£4Pding
to (37) above, characterized in that the recording

td %HdeQﬁQﬁ@i )aéﬁk®%€réh¥fagggpfﬁggiﬁg%ﬁgt %ﬁea¥e%?5ding
coloring agent and an average particle dianeter o e

10 medium is a medium for recording which has a supporter and a
coating layer on at least one face of the supporter.

Embodiment {27) is the recording method according
to embodiment (25) or (26) above, characterized in that an
amount of the recording liquid transferred to the recording

15 medium for a contact time period of 100 ms is 2 - 40 ml/m® and
an amount of the recording liquid transferred to the recording
medium for a contact time period of 400 ms is 3 — 50 ml/m?
which amounts are measured at 23 °C and 50 %RH and by a dynamic
scanning liquid absorption meter.

20 Embodiment (28) is the recording method according
to embodiment (25) or (26} above, characterized in that an
amount of pure water tfansferred to the recording medium for a
contact time period of 100 ms is 2 - 45 ml/m? and an amount of

pure water transferred to the recording medium for a contact

25 time period of 400 ms is 3 - 50 ml/m? which amounts are



15 di spersive coloring agent is 0.01 - 0.16 m
Enbodi nent (39) is the recording nethod according to
any of enbodi ments (25) to (38) above, characterized
WPR00H032412a vi scosity of the recording |iquid BET/IB005/322904
is 1 - 30 nPasec. 20 Enbodi nent (40) is the recording
met hod according to any of,ggbodi ments (25) to (39)
above, characterized in that the recording liquid
meadwians aa 206r Y@cmahb0areHt Brd Isyird abtrainticl Sc@nning ligquid
fluorine-containing surfactant. According to a liquid
peptdtignheadesf at | east one 25 typical enbodi nent
descri bed above, there is no or |ess WD 2007/ 055412

PCT/ JP2006£3339%ent 102 nfd yaRCee0b BLAd trﬁe@dgﬁygﬁta%ggrding

heat shrinkage in a heat treatnent process
S 9k Nt i or the ccuracy. of _.dj sion is..

#géﬁﬂg?ggﬁﬁﬁgrégépéhﬁgb ef%gﬁg ??§12?$cﬁﬂ(fQ%qggﬁenﬁecordlng
head can be,obtained, since a flow channel 5 formng

5 MRS COBRFLGET ot (1T @ S PFORPERAAIGIS [P tisgotarRg and
liquid is nmade of a metal material containing nicke
Ahdmeunsegk RRt2MGENSF $olad( gonfertacn dihenicokéingslayer is
hi gher than a peak intensity for a (111) face of
tickeROwAi ghmi.ntensities are measured by neans. of
X-ray diffraction analysis. 10 According to a liquid
ej ecting hemdodimeéxit | €28t ignehet ypteadi iedin®Ntccording
descri bed above, there is no or less influence of

Y idnbbanfs st angh heMovel)r cRkadec P fed6d! thbieal fBhht of
process and the precision of jointing or the accuracy
10 Qfe 9EBRIEAY hai PV e WheEgby g higher quality
Embodiment (31) is the recording method according
to embodiment (25) above, characterized in that the recording
medium is supercalendared.
Embodiment (32} is the recording method according
15 to any of embodiments (25) to (31) above, characterized in
that the recording medium contains a pigment and the pigment
is kaolin.
Embodimeﬁt (33) is the recording methoa according
to any of embodiments (25) to (31) above, characterized in
20  that the recording medium contains a pigment and the pigment
is heavy calcium carbonate.
Embodiment f34) is the recording method according
to any of embodiments (25) to (33) above, characterized-in

that the recording medium contains an aqueous resin.

25 Embodiment (35)-is the recording method according
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15 liquid ejecting head can be obtained, since a flow

channel  formng menber configured to forma flow
channel for recording liquid is made of a metal

WRatEus#12 cont ai ni ng ni ckel and thal | i um and, PCT/JP2006/322904

therefore, there can be easily obtained a

configuration such that a pf@ﬁ intensity for a (200)
face of 20 nickel is higher an a peak intensity for

eo (dhbbdifeee @B4) nalsked, WHaJte-eRslt i @St tRAGYLEus
by X-ray diffraction anaIyS|s According to an |nage

FO5 1 RGs %pp;a&eEU§op&bPé RASH or0newhYO-C@ s g%(}gﬁ%mf@&m

descri bed above, a higher quality inmage

W0 20071 o5ERaRikAt bl A 4, e80e gl g A RBraing

enbodi t cribed above is_provjded. According to a

tcPe\ﬂné/en%gﬁf“g@aF@%Imt% et (PryupBover darsctaripedsin

one typical enbodi nent described above, a device
té@réBCPédé?%c%lQFﬂq(ﬁﬂﬂﬁaéﬁép ahi terompritsas a 5

hi gher quality liquid ejecting head can be obtai ned,

ilprdng apenbi darf ectiaig ingadgehtat | east one typi cal

enbodi nent descri bed above is provided. According to

a recor di ngmbedhechof () ligasheoR8cotyME Met@BOLLEBAY ng

descri bed above, a higher quality imge can 10 be

JLeRRA8E, efbBEAREPT@I)d tbs (B6) f QbaRd @ha%a%%wge& in
liquid drop froma liquid ejectlng head of at [|east

A& taygh%ﬂnce J.orrruentf %E%C%ﬁggdg%gcg?ﬁﬁqggﬁe?@r geﬁé is 15 -

i nvent Pon 1§ not 1im ted
4& %&I%sed enbodi ment (s) and vari ati ons and/ or

Embodiment (38) is the recording method according
to any of embodiments (25} to (37) above, characterized in
that the recording liquid contains a dispersive coloring agent
as a coloring agent and an average particle diameter of the
dispersive coloring agent is 0.01 - 0.16 pm.

Embodiment (39) is the rgcording method according
to any of embodiments (25) to (38) above, characterized in
that a viscosity of fhe recording liquid at 25 °C is 1 - 30

mParsec.

Embodiment (40) is the recording method according
to any of embodiments (25) to (39) above, characterized in
that the recording liquid contains a surfactant and the
surfactant is a fluorine-containing surfactant.

According to a liquid ejecting head of at least one

typical embodiment described above, there is no or less
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15 nodifications may be nade in the enbodi nent(s)

W t hout departing fromthe scope of the present

i nvention. The foreign priority of the present
W78 2 on is claimed which is based on JapBEEdR2006/322904

pat ent application No. 2005-327468 filed on Novenber

11, 2005 and the Japanese bpjent 20 application No.
2006- 025111 filed on February 1, 2006, the entire

ieflente of whictlapps cad aestaskrNek/RY .in a heat -
i ncorporated by reference. | NDUSTRI AL APPLI CABI LI TY

33aTherRr 898RLs4 IRNUIAN pe8R; DEANGE | £51 10 R lhabhd it
WO 2007/ 055412 PCT/ JP2006/ 322904 -104 e) ecti ng head,

i.cul arl y; i qui, ' ' whaose . surface.i
su ujtrlg %# egft %lrggnv\%ajtoce}{rj-l%e S*Jé“?ﬂe’krﬁg\% ‘?}r?%g?bn% it %lgrsﬁleirnﬂﬁglléy
f.orm,ng.apparatus, particularly, an ipnmage faormn
LA PAEASCE N b Gy CBF ety Tk 2 fdevi Ebanppl
ejecting a liquid 5 drop, and-a recordi ng nethod. 105
forpipgveemer onigiguges) éet AT e afill @b rfhangiedg far recording
nozzl e configured to eject a liquid drop of recording
lijogaddisanade |9 dredhdnbsterbahurematimigiat aithel and a
nozzl e, and an energy generating device configured to

pgakedatenehey gfod & (R0EJSHaEE| 6 MeeediiRg hligBeirdthén a
the liquid chanber, wherein a flow channel form ng

pearbent 6981 t @ured 4 q1hay meact ! ow chamnelnitar ihPénsities
recording liquid is nade of a netal materia
are measured by means of X—ray‘diffraction analysis.

According to a liquid ejecting head of at least one
typical embodiment described above, there is no or less
influence of brittleness and heat shrinkage in a heat
treatment process and the precision of jointing or the
accuracy of dimension is improved whereby a higher quality
liguid ejecting head can be o¢btained, since a flow channel
forming member configured to form a flow channel for reéording
ligquid is made of a metal material containing nickel and
thallium and, therefore, there can be easily obtained a
configuration such that a peak intensity for a (200) face of
nickel is higher than a peak intensity for a (111) face of
nickel which intensities are measured by X—ray-diffraction
analysis.

According to an image forming apparatus of at least

one typical embodiment described above, a higher quality image

can be formed, since a liquid ejecting head of at least one



10 contai ning nickel and a peak intensity for a (200)

face of nickel is higher than a peak intensity for a

(111) face of nickel which intensities are neasured
WogouraFd2 of X-ray diffraction analysis. 15 2PCTaR2006/322904

liquid ejecting head as clainmed in claim1, wherein

the netal material which nyr the flow channe

form ng nmenber contains thattffum 3. The liquid

©jeidd Inembeagmast Cleddrmtbddn apbebM 3, praPiyherein a
content of thalliumis not greater t%an 1 % by nass.

4. The |i qyj j [ : ' ' i-m 1, .
wherein thgbgﬁggﬁg 4%%é$%%%3%?n85ﬁ£g§g¥é@d%{gﬁ%%$ a liquid
alt.. 2 ..Jhe liquid ejectjng.head as clainmed in
ERr B Toe s SRS oRrbAdiBEae sl e chgpoves
reater than 1 % by mass. 6. The liquid ejecting head
1P FRBAPRTEY di el ectnfetéARIE n@reR ot ictnpeaprises a
form ng nenber contains manganese. 5 7. The liquid
5 hdjigheri ayahéby bkowldiaiedtiingchaiadh dan whebdiaingd, since a
content of. manganese is not greater than 1 % by nass.
1 quAd| kgettdirg detdch@theadleaspr bsé Ngysi dadz 2@ oli®ment
configured to eject a liquid drop of recording |iquid,

 desdriigetldasbedrher greweLcating to the nozzle, and an
energy generating device configured to generate

energy fora-gsessy idl 1Y ree§gggvﬁ§qném¢a dd .t ggﬁgﬁb%?e

l'iquid chanmber, wherein a hannel  formn
<SPALLIUBRLA AT B LN clae! 39 (R e Eeho SO0, o
10 b%ngegggééé}”gfggl %e%%%éihgtfgséé%%gégééiby ejecting a liguid
drop from a liquid ejecting head of at least one typical
embodiment described above.
The present invention is not limited to the
specifically disclosed embodiment (s) and variations and/or
15 modifications may be made in the embodiment {(5) without
departing from the scope of the present invention.

" The foreign priority of the present application is
claimed which is baéed on Japanese patent application No.
2005-327468 filed on November 11, 2005 and the Japanese patent

20 application No. 2006-025111 filed on February 1, 2006, the

entire contents of which applications are hereby. incorporated

by reference.

INDUSTRIAL APPLICABILITY

25 The present invention can be applied to a liquid



(200) face of nickel is higher than a peak intensity
for a (111) face of nickel which intensities are
nmeasured by X-ray diffraction analysis. 20 9. The
WORHT085482 ect i ng head as clainmed in any of cl BCTVEP2DO4/322904
8, inwhich an intensity ratio of oriented
crystal |l ographic faces whic Js defined as a ratio of
a peak intensity for a (2 face of nickel to a peak
dydcenst Meb8! Ba2biduibilf, a6e 1 9&udl ckpicisialyg %%Iaaswﬁose
relatlonshlp of 1(200) /"~ I1(111) > 1.0, wherein I(111)
a ty, f.0 1 | a
550 ?E %ﬁ 2l .ﬁené’ﬁ?&% %%%%1{@&35 @fé%t‘?ﬂ?ﬁtc 9? image
fy ckel i ntensiti eslarg ur ed Yz Jreans Xﬁu
Ay 8P F‘PB%F%%S 'arPaaP’;EwCél afoY- T‘ﬁ‘é ’rm%ﬁﬁ of e ech ﬁgpﬁ’é% S

as claimed inp any of, 5 clainms 1 to 9, wherein the
Wt ERahker1d cﬁf}ﬁq?gl%@ﬁéfi BoAERI TR QR RieCARRIaa liquid
content of sulfur is not greater than 0.1 % by nass.

5  drpp,Thed| & gueebrdiag imeghiedad as clainmed in any of 10
claims 1 to 10, wherein the flow channel form ng
menber is a nozzle plate configured-to formthe
nozzle. 12. The liquid ejecting head as clained in any
of clainms 1 to 11, wherein the flow channel form ng
menber is a 15 flow channel plate configured to form
the liquid chanber. 13. The liquid ejecting head as
clainmed in any of clains 1 to 12, wherein the flow
channel formng nenber is a vibrating plate having a
menber configured to forma wall



20 surface of the liquid chanber. 14. The liquid
ejecting head as clained in any of clains 1 to 183,
whi ch conprises at |east twgqgmenbers selected from
the group consisting of a nozzle plate configured to
form 25 the nozzle, a flow channel plate configured to
formthe liquid 108 chanber, and a vibrating plate
havi ng a nenber configuredripugforma wall surface of
the liquid chanber, wherein the two nenbers are
integrally fornmed. 5 15. The liquid ejecting head as
clained in any of clains 1 to 14 wherein the flow
channel fornln% H%Ub IS § an el ectroforT
met hod. 9 eggcgﬁggt 86 h&& Pad el red“id -&ny
of 10 cl ai s to wherein a V'ckers har dness _of

co fﬁ@uﬁﬁéwt@hgﬁﬁgﬁ af ARG RERBePli £SFRTEIRENde I8 9258
(Hv) to 500 (Hv). 17. The |iquid ejecting head as

5 liogis @@@mh@rawm@wnl@aénlﬁg fot sheenowkilen pgdaan energy

si de-shooter-type head in which a 15 direction of

genegjredctingg delve clei gond iguopd sodiogkherent tnemgg diorecti on
of a flow channel for the recording liquid. 18. An

prelsgage zfi ognregcappanat isguddnhi $heglaquidcendnpgrheaterein a
configured to eject a liquid drop of recording 20

flohl%%b%mewh%%%manghﬁehgggr@bﬁgleﬁ%@dl otB%rhIQUquw channel
ej ecting head as clainmed in any of clalns 1to 17.

forlghe %co@%ﬁ? fﬁrghQ@ ﬁBpﬁFﬁ% 3£a3 B &ak@r Ghai m

ereln or di ng IS an I con al ni ng

10 con%alnlngynlc e %%hor'”%aﬁaﬁ%Eéﬁglty %or a (200) face of

nickel is higher than a peak intensity for a (111) face of
nickel which intensities are measured by means of X-ray

diffraction analysis.
16 2. The ligquid ejecting head as claimed in claim 1,
wherein the metal material which makes the flow channel

forming member contains thallium.

3. The liquid ejecting head as claimed in claim 2,

20 wherein a content of thallium is not greater than 1 % by mass.

4. The liquid ejecting head as claimed in claim 1,

wherein the flow channel forming member contains cobalt.

25 5. The liquid ejecting head as claimed in claim 4,
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20. The image form ng apparatus as clainmed in claim
18, wherein the recording liquid is an ink containing
a pigment as a coloring metgsial. 5 21. The inmge
form ng apparatus as clainmed 1n claim18, wherein the
recording liquid is an ink containing a polymner fine
particle in which a pignment particle as a coloring

whePali8f Isflcdrt SaNtA RRMha 110 1%2no13h§ﬂe%%9ﬁr ft%m 9% by mass.
apparatus as clainmed in claiml wherein the

recording liquid is an ink containing benzotriazole.
15 23. A device configured to eject a liquid drop

froma Id ql"fht% &liegLINg I%%%qhgwi]lgalgi Con%rlla?Les 3 QH b claim 1,

liquid "€ ec ead ds cTa n-an
wheké1n2¢heAfﬂe&omﬁmm@eEEEhQﬁam@ w&m@@racbmqau@sdm@mg@hese.

20 recording liquid is ejected fromthe |iquid

ejecting head as clainmed in any of clains 1 to 17, so

as to performrecording on a recording nmedium 25.

The recaor dithe MBIRQY s e%ltaln@E@lelara Glidladthed 4% claim 4,
wherein the recording medium’is a nmediumfor recording

whegsiigh a1 tontead @ fsuppeenesecans actogtrieageraybenod &t by mass.
| east one face of the supporter. 26. The recording
method as clainmed in claim?24 or 5 25, wherein an
anount of the recording liquid transferred to the
recordi 8g rediigmifdorjactdnyatiatt rempeliisadgol 1HOQ ze

cogfidared to eject a ligquid drop of recording ligquid, a
liquid chamber communicating to the nozzle, and an energy
generating device configured to generate energy for
pressurizing recording liquid in the liguid chamber, wherein a
flow channel forming member configured to form a flow channel
for the recording liquid is made of a metal material
containing nickel and thallium and a peak intensity for a
(200) face of nickel is higher than a peak intensity for a
(111) face of nickel which intensities are measured by X-ray

diffraction analysis.

9. The liquid ejecting head as claimed in any of
claims 1 to 8, in which an intensity ratio of oriented
crystallographic faces which is defined as a ratio of a peak
intensity for a (200) face of nickel to a peak intensity for a
(111) face of nickel satisfies a relationship of 1(200} /
I{111) > 1.0, wherein I(111l) is the peak intensity for a (111}

face of nickel and I(200) is the peak intensity for a (200}
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- 40 mM/n2 and an anmount of the recording |liquid
transferred to the recording nediumfor a contact
time period of 400 ns is 310750 m/n2 which anounts
are nmeasured at 23 0C and 50 %H and 10 by a dynam c
scanning liquid absorption nmeter. 27. The recording
method as clained in claim?24 or 25, wherein an

facRMRUNt 10k AU (WL 8h tehanshiesr ed o %eta%%rerde_@)g/r ?He%gfscrf a X-

medi um for a contact tinme period of 100 ns IS 2 -

raylﬁﬂ@f?y%t nd apamynt of pure water transferred to

the recording nediumfor a contact tinme period of 400

m is 3 - 50 mM/n2 which anmounts are nmeasured at 23 C

and 50 %H and by a dynamic scanning |iquid

absor pti_gn ter. 2Q 28. The recording nethod as

cl ai med 10 difgi mhisid RHECSIIA hEafeSsr diladredilgnany of

conprises at |east a substrate and a coating |ayer
clagag dntanduntwhefredn adlgefilng sblingedofoaming member

coating layer is 0.5 - 20.0 g/n2. - 111 29. The
contedosdisng faet kod as cohaiemed oifn sclldium 24, nowhereianea than

wei ght of the recording nediumis 50 - 250 g/ n2. 30.
0.1Thke brea@c=@i.ng method as clainmed in claim?24, 5

wherein the recording mediumis supercal endared. 31

The recording nethod as clainmed in any of «clains 24

to 30, wherein the recordi ng medi umcontains a

' t d [ N lin. 10 _32. .
Fecor di g it hod LEO E SISSA T BR7<oRS GrARE 247 3R Of

c1a3Rp e B SRR MR SRR PR 1

nozzle plate configured to form the nozzlie.

12. The liguid ejecting head as claimed in any of
claims 1 to 11, wherein the flow channel forming member is a

flow channel plate configured to form the liquid chamber.

13. The liquid ejecting head as claimed in any of
claims 1 to 12, wherein the flow channel forming member is a
vibrating plate having a member configured to form a wall

surface of the liquid chamber.

14. The liquid ejecting head as claimed in any of
claims 1 to 13, which comprises at least two members selected
from the group consisting of a nozzle plate configured to form

the nozzle, a flow channel plate configured to form the liquid
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15 33. The recording nethod as clained in any of
clains 24 to 32, wherein the recordi ng nmedi um cont ai ns
an aqueous resin. 34. The ygcardi ng nethod as cl ai ned
in claim33, 20 wherein the aqueous resin is a
wat er -sol ubl e resin or a water- dispersive resin. 35.
The recording nethod as clainmed in any of «clains 24
cha®e34, adenein Hirhe iFRC 1ditRI HavaWigd 2C REBIERS collf i gé%ed to
| east, water, a coloring agent, and a wetting agent.
. ordd t ined |
R B R R T
ecording. liquid.at 25 Cis 15 - 40 nWm 5 37. The
mem&@&@r&ﬁﬁglﬁgﬁﬁgﬁq&g'g%&ﬁﬁfﬁ inany of claims 24 to
36, wherein the recording liquid contains a
di spersive coloring agent as a col oring agent and an
average particle dianeter of the dispersive coloring
agent i ¢950. Fhe- liguddl &Jsmtizg. hthd peceddingdnénhedy of
as clainmed in any of clainms 24 to 37, wherein a
cladimscdsitioy 1df, tvhe redoortdiend llowqehdnnafl Zbr@ing hembd3®@ is
nmPa*sec. 15 39. The recording nmethod as clained in any
for@led @lyaiams e24cteo3drmifer eleft nbde recording |iquid
contains a surfactant and the surfactant is a
fluorine-containing surfactant.

16. The liquid ejecting head as claimed in any of
claims 1 to 15, wherein a Vickers hardness of the flow channel

forming member is in a range of 250 (Hv) toc 500 (Hv).

17. The liquid ejecting head as claimed in any of
claims 1 to 16, which is a side-shooter-type head in which a
direction of ejecting the liquid drop is different from a

direction of a flow channel for the recording liquid.

18. An image forming apparatus comprising a

recording head configured to eject a liguid drop of recording

liquid, wherein the recording head is the liquid ejecting head

as claimed in any of claims 1 to 17.

19, The image forming apparatus as claimed in
claim 18, wherein the recording liguid is an ink containing a

dye as a coloring material.
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20. The image forming apparatus as claimed in
claim 18, wherein the recording liquid is an ink containing a

pigment as a coloring material.

21. The image forming apparatus as claimed in
claim 18, wherein the recording liquid is an ink containing a
polymer fine particle in which a pigment particle as a

coloring material is contained.

22. The image forming apparatus as claimed in
claim 18, wherein the recording liquid is an ink containing

benzotriazole.

23. A device configured to eject a liquid drop
from a liquid ejecting head, which comprises the liguid

ejecting head as claimed in any of claims 1 to 17.

24. A recording method in which a liquid drop of
recording ligquid is ejected from the liquid ejecting head as
claimed in any of claims 1 to 17, so as to perform recording

on a recording medium.

25. The recording method as claimed in claim 24,

wherein the recording medium is a medium for recording which
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has a supporter and a coating layer on at least one face of

the supporter.

26. The recording method as claimed in claim 24 or
25, wherein an amount of the recording liquid transferred to
the recording medium for a contact time period of 100 ms is 2
- 40 ml/m® and an amount of the recording liquid transferred to
the recording medium for a contact time period of 400 ms is 3
- 50 ml/m2 which amounts are measured at 23 0C and 50 %RH and

by a dynamic scanning ligquid absorption meter.

27. The recording method as claimed in claim 24 or
25, wherein an amount of pure water transferred to‘the
recording medium for a contact time period of 100 ms is 2 - 45
ml/m* and an amount of pure water transferred to the recording
medium for a contact time period of 400 ms is 3 - 50 ml/m?
which amounts are measured at 23 °C and 50 %RH and by a dynamic

scanning liguid absorption meter.

28. The reccrding method as claimed in claim 24,
wherein the recording medium comprises at least a substrate
and a coating layer and an amount of an adhering solid content

in the coating layer is 0.5 - 20.0 g/m°.
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29. The reccrding method as claimed in claim 24,

wherein a weight of the recording medium is 50 - 250 g/m?.

30. The recording method as claimed in claim 24,

wherein the recording medium is supercalendared.

31. The recording method as claimed in any of
claims 24 to 30, wherein the recording medium contains a

pigment and the pigment is kaolin.

32. The recording method as claimed in any of
claims 24 to 30, wherein the recording medium contains a

pigment and the pigment is heavy calcium carbonate.

33. The recording method as claimed in any of
claims 24 to 32, wherein the recording medium contains an

aquecus resin.

34, The reccrding method as claimed in c¢laim 33,
wherein the aqueous resin is a water-socluble resin or a water-

dispersive resin.

35. The recording method as claimed in any of
claims 24 to 34, wherein the recording liquid contains, at

least, water, a colering agent, and a wetting agent.
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36. The recording method as claimed in any of
claims 24 to 35, wherein a surface tension of the recording

liquid at 25 °C is 15 - 40 mN/m.

37. The recording method as claimed in any of
claims 24 to 36, wherein the recording ligquid contains a
dispersive coloring agent as a coloring agent and an average
particle diameter of the dispersive celoring agent is 0.01 -

0.16 pm.

38. The reccrding method as claimed in any of

claims 24 to 37, wherein a viscosity of the recording liquid

at 25 °C is 1 - 30 mPa * sec.

39. The recording method as claimed in any of
claims 24 to 38, wherein the recording ligquid contains a
surfactant and the surfactant is a fluorine-containing

surfactant.



