DESCRI PTI ON LI QUI D EJECTI NG HEAD, | MAGE FORM NG
APPARATUS, DEVI CE FOR EJECTING A LI QUI D DROP, AND
WORROORBI4NG METHOD TECHNI CAL FI ELD The present POw@&rocs?2904
relates to a liquid ejecting head, an image form ng
apparatus, a device for ejecting a liquid drop, and a
recordi ng net hod. BACKGROUND ART As an i mge formng
apparatus such as a pringpggerppf imle, a copying:
machi ne, and a conposite nacﬁlne ereof, for exanple,
an ink jet recording apparatus is known. The ink jet
recordi ng apparatus with a liquid ejecting head as a
recording head Serforns recordl e fornatlon
i mage pri ntTRYLL dEEdNGr H PPntF PRERALYS.
be used as synonyns.) by ejectlng an i nk dro as -
DE§FEOEdFAR EJE@NINQnﬂinQUﬁQdDEﬂPIdmﬁeIH%EEWH@@ METHOD
(hereinafter it is called a "paper sheet" which is not
limted to a paper as a material but it may be al so
called a recording nmedium a transfer paper, a
Tcanster, ratesi al and a material to be recorded)
MeanwhiTe, as a liquid ejecting head, there are known,

for exanp'@he apJ.LééEth i8lventiBg P@P;Sjté/!‘s th g QQZqéE@ é%cmg

ejecting aliquid drop with a size of several mMmt
| t f h
ST e e A SR

forn1n a wal |l surface of
liquid grop, and a recordgng 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 jet recording apparatus is known. The ink
jet reeording apparatus with a liquid ejecting head as a
recording head performs recording (image formation, image
printing, character printing, and printing may be used as
synonyms.) by ejecting an ink drop as recording liquid 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, fof example, a liquid ejecting head with a nozzle for

ejecting a liquid drop with.a size of several pum to several
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the liquid chanber and a piezoel ectric actuator such
as a piezoelectric elenent for pressurizing recording

wo eayaiosb4in the |iquid chanber via the vibrati neCpirbes/322904
aliquid ejecting head with a nozzle for ejecting a
liquid drop, a liquid chaggfr conmuni cating to the
l'i quid chanber and a thern¥l actuator for pressurizing

treﬁg%ﬁi E[gnl 4 QUi i cthlgﬁn%)leFquﬁan{qrngb%%th@nnézzle, a

ase c ge caused b m boi I'i ng usi'ng an

v%b%gtggéh§%$?%dﬁﬁ§ggpéi?Eﬁgeésf@¥rfﬁ?mfﬂqegeﬁgllaggréace of

i qui nozzle for €jecting a

i q dro | i qui d _chammer . comuuni
R R G R e i Lo T
a wall surface of the Iiquid chanber and an
PerEPELBSEELT e kittadt T BF e pPRELIIZiNFF e8Pl hguid in the
liquid in the Iiquid chanber by displacing the
ljiapidt Chemppateladfdet yibnabliestpbatat iac figuéd ejecting head
generating between the vibrating plate and an
waltectr ndez bppost g eicdténgt 8. 1 Hgued njrags @ Adgrlié chamber
form ng nenber for form ng a nozzle hole being a

Jdemehecatsnd fd aMeChappiel Epambag dRMerhk@hal actuator for
constituting or formng a flow channel of a liquid

p%béghk991£6*¥£c&ﬂaﬁﬂa qaauEBOYhd@ﬁE ¢ uf%x%ﬂghﬁerabased on a

nozzl e orn1ng menb er whi ch is nmade of a net al

p%%%% gan ég%% .fg5ﬁpb§¥£%%%Qh§%§%%%o%Hkggrothermal

- A 2004- 030636, JP- A 2001. 038915 and. IP- A- 2005-
i?@?ﬁ‘? S‘édhdazszlaehl‘e@rt rlrﬁmﬁ’éﬁbe?n%kﬁ Jr?éﬁdbﬁjﬁﬁﬁ%ﬂ‘? rgead

anor ganl C f ty resin material usi ng an exci mer
wigbBep K n@zzle for ejectlng a liquid drop, a liquid chamner

communicating to the nozzle, a v;brating plate having a member
for forming a wall surface of the liquid chamber and an
electrostatic actuator for pressurizing recording liquid 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 electroforming method, as described in JP-A-2003-
025590, JP-A-2004-030636, JP-A-2001-038915 and JP-A-2005-

178227, a nozzle forming member obtained by'punching an
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descri bed in JP-2000-318160, and a nozzle form ng

nmenber obtai ned by punching a netal plate nade of, for
wexampsa]12 SUS, using a punch press, as descri bedr/ireodd322904

2987954. Meanwhil e, when a flow channel form ng nenber

for formng a flow channel such as a nozzle plate, a

fl ow channel plate and a vibrating plate is formed by

o?Bafh 8CHE DIRE T G iFEHARE 1 AN @5 O dh 0QiikYe1 A3 NGas
an S elenent in the nolecule thereof or an organic

dgggg%i’aé’%u?"f‘;" B% R R3A5508: " LAY §‘gfclzeztl%” fb%mﬁé?aé%r?ﬁ?eu?

ere may occuf a problemsuch't

rittl eness and .heat shrinkage are caused when there
B apbrf O e LS PelErBht DOTES TATSmE WAL eTELE, SUS,
coated for inproving the jointing characteristic of
UShRBIF R ORHRHARIESSH oS AGSHERDRYE W tIF £°8i/PPér ent

menber in a process for jointing the | ow channel
form ng mbEwiorlea Wben ar éhoveeharpradcdeosmiog merpeéngior
an oxidation preventing filmsuch as a thernal
foxmdag i @nf oW mhamnicie saghf asea tier2ef plate, der flow channel
i nprove the wetting property thereof. Wien such sul fur

phatbt hedes sy ahtheat psAEENKageo el TausedelbBerbfOmhing
channel form ng nenber may be hardly jointed with a .

[ recisi 3 he.yLe reof I .
P O R e e

mg ate, there may occur a Rroblﬁggsuch t hat the
r

BEHET O O 118221 CRIPE T > TOrer S "aNd"Phe Beefeay +1n9
drop ejecting characteristics

skeleton is usually added, but there may occur a problem such
that sulfur brittleness and heat shrinkage are caused 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 oxidation preventing film such as a
thermal oxidation film on the surface thereof in order 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)



(such as the drop ejecting speed and the el ected drop

vol une) t hereof may be hardly obtained. Therefore, it
worep7hss4desi red to provide a higher quality | i®rai/aP2006/322904

ej ecting head, an image form ng apparatus with the

liquid ejecting head, a device for ejecting a liquid

drop and with the liquid ej'ecting head, and a

theeebdi Agy el hpd 1S/ Bethhgedi quid ej ecting head..

DI SCLOSURE OF THE T'NVENTI ON According to one aspect of

the present,dpeid 00, LG BoCals ALLIQY I8G:8e! A Wi ther
ej ecting head conpri sing nozzl e configured to ejec
a Liquid drop of recording liquid, aJliquid chanber :
Rt CEY TeTreo6sate, “dret Srafpodnar ot iy with
device configured to generate energy for pressurizin
thecdianhg 1959 ﬁeﬁ%e Ri a%YbC%r%ﬁo@ﬂ,e%ése?nha%%%v@rop
channel form ng nenber configured to forma flow

5 apPawheh fhe timideededtingyl hepdd drgl @adecofrdangenehod
materi al containing nickel and a peak intensity for a
u20809) thackiqiidiegkelting heglier than a peak intensity
for a (111) face of nickel which intensities are
nmeasured by nmeans of X-ray diffraction anal ysis.
According to another aspect of the present invention,

DrBef8sERP B MEOvNedTaoki qui d ej ecting head
COMpTrTsing a nozzte Co”i|g

_ 0z 7| rgured to eject a liquid drop
of recording |l dy2chbaYlge S0P L QTULALERL | Dt fon,

t he nozzl e,

10 there can be provided a liquid 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 to 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 to.another aspect of the present

invention, there can be provided a liquid ejectinglhead
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 fo generate energy
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and an energy generating device configured to generate
energyfor pressurizing recording liquid in the liquid
webmmbsx)2 wherein a fl ow channel form ng nenbePCT/IP2006/322904
configured to forma flow channel for the recording
liquid is made of a netal nmterial containing nicke
and thallium According to another aspect of the
RirepessshAVeItd Glbcdriighg Cagube i atidlad @Ad BRERber,
form ng apparatus conprising a recordi ng head

WwheREL gus eeh &9 &lffe12 folrthd AeRReOfcdriGeudendeb fubA. 4

wherein the recording head is the liquid~ejecting head

ﬂ%wde C”Qfdf %‘ﬁ% f“%%%d%ﬁngic?uP&‘Oth gd%sg%ck fedne

résent | nven
confl red to ej ct a qui rop, froma |iquid
g 8Efgﬁgc?ﬁﬁﬁfn @Hc5ﬁﬁp?P gh?ﬁ%“¥?qU|d ej ecting
head as descri bed above. According to anot her aspect
of the pre%@@ﬁrdkﬂﬁﬂﬁﬂ GROThAEr @SRRFF bl pihev Pgegent
recording nmethod in which a liquid drop of recording
invgoktdons whect edirf benptrheideduin ejaart ifogmhegdapsaratus
descri bed above, so as to performrecording on a
corpel 8ing arechcondiBigl hEaBESGRE RJjufdN @o BHECPRAW NGSid drop
FIG 1 is an exploded perspective di agram show ng a

E'gébgrgiﬁﬁtlﬂﬂuﬂﬁa%h%EeEHetﬁérﬁécé%ﬂ%ﬁ@ PRakH §§CQHQ|IEhu1d

the present invention. FIG IS a Cross- sectlona

eq @95381 ljléédjsgsr Q}és@lbed above.

According to another aspect of 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
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.

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

the head along the longitudinal directions of a liquid chamber.
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the head along the longitudinal directions of a |liquid
chanber. FIG 3 is a cross-sectional diagram

WO bdoasssaz i ng a bi-pitch structure of the headpreil/aregos/322904
the lateral directions of a liquid chanber. FIG 4 is
a cross-sectional diagramillustrating a normal-pitch
structure of the head along the |ateral directions of

a liquid chaobes .iFlGerdskssacpiamaVidddamistnakt fgtaéng a
nozzl e plate of the head. FIG 6 is a cross-sectiona

bgi-ggeem b Lystuat i3 cpReneXamRl SnPfrie MewRen1i 1 WE€ions of

ozzle plate and a flow channel” plate are integrally
for.med,, FEl 7.1s a cross-sectional diagram
5 ﬁﬁﬁg%?a??%%F%%é exanpl e of a menber in which a
vibrating plate and a fl ow channel_ are integrall ,
formed. FIECE S & GEREFaPESH AR r a%ﬁ%ﬁ&ﬁ%éﬁmh@g a
one exanpl e of an inmage form ng apparatus according to
nopmapreseph shgUrenofFEe bead H Piwrhe dateral
illustrating the essential part thereof. FIG 10 is a
diressisestoDrmllidivdgr ammbenst r at i ng anot her exanpl e
of a liquid ejecting head according to the present
i nvention. FBEST iIMOREpRAQR CABRYL N Fathid bNMERZL&Nblate of

the head.

FIG.6 is a cross—secfional diagram illustrating one
example of a member in which a nozzle 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.

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.

FIG. 10 is a cross-sectional diagram illustrating
another example of a liquid ejecting head according to the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the present invention are described



Enbodi nents of the present invention are

descri bedbelow, with reference to the acconpanying
walzewosigs2 A |iquid ejecting head of the firstPCT/JP2006/322904

enbodi nent according to the present invention is

described wth reference t& FIG. 1to 4. Herein, FIG

1 is an expl oded perspectiVve diagram of the head, FIG

b 1b&, awCF 9SS fGincenab dhagsasdmpd isitnaldragihgs. hez@dllquld
along the longitudinal direction of a |liquid chanber,

?Qét Ehfdhé%?cﬂ Netia t‘l‘lreosf-?tr§€°{eﬂn}98&im<9rﬁ@%&i“@r’d|lhljs£6 a{l‘)é‘ %resent

ong the lateral direction of the’liqu

1nve %én The scckulb%élejw ’In%fre] %gcgaéo Ffégyv][chcaonnﬁl Herein,

crystal S|I|con substrate, a nozzl Iat WhIC IS
Fi67 71 e1$ 3 TP iEivle PEF SPREELVE 43k A5 rtQErP%%% oﬁIG 2
the channel plate 1 , and a vibrating plate 3 which is

5 ipopnce@ssvsediddnedediggramcel bistratidaihel hppdt @lang the
whereby a pressurized |iquid chanber 6 communi cating a
loogitedind brdigjesdtiiongod &i fuqdidirdpmbea,aand FIG. 3 is a
communi cating channel 5, a fluid resistance part 7 ,

cabfsaseOraHH IC afiiagitapal | 1 8s €caity aid mgadl hhohbethe
l'iquid chanber 6 via the fluid resistance part 7 are.

16eeprd éH%béé%BH“$fn9hb'gyhgléféﬁaﬁﬁkﬁﬂp|e ink) is
supplied froma comon |[iquid chanber 10 formed in a

(rame e I diascclbed he! g e g behgaﬁéfrblate y

part 8 via a sup
10 WEFS&/lS maée Jgrago&qg&gmgigftlrganéie crys%h Ogl 1con

substrate, a nozzle plate 2 which is a nozzle forming member
jointed to the 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

15 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

20 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

25 is a flow channel forming member for forming-a flow channel
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channel plate 1 , the nozzle plate 2 , and the

vibrating plate 3 is a flow channel form ng nenber for
wo zonbssigia fl ow channel for ink as recordi ng | i RaE/aP2006/322904

Then, the upper end face of a | am nate-type

plezoelectrlc el enent 12 ag, a driving el enment (such as

an actuator device and a pressure generating device)

£ GRKCRET eSOl Q ie@Gh . pressurized |iquid chanber 6
is jointed to the outer surface of the vibrating plate

3 having ap H%‘Tg rggmpg% Ceﬂat Eéé‘%eéfté“%é’ﬁ@ natsuefgee

of the |Iﬂu I r e surface at the opposite
ner _64)
e Beghe b L i 1o "oV SR GRSt o

not shown in the figures. Also t he Iomer end face of
AfeafQFi ARYECE yPK [ EFESPEEE PENRF R 9Py ICs) | BPhERd

to a base nenber 13. Herein, the piezoelectric nenber
cpzrespobdai e ceash allrteélsnmiéﬁsl Foa iratghagber © is Jointed to
pi ezoel ectric material |ayer 21 and an inner el ectrode
th2aoate?2bunfutaarfe thce yibrdt spd qubaent3 ihaviagi aanemger

di rections by connecting the end faces of the inner

wliet EeHesi A2t anthe? 2 110stibeaeado f atfe dliegitiodRamber 6
(external electrodes) 23a and 23b, respectively, and

%ﬂ | (1Pga8e VOl tiage o%% ween Lheeepd drace ighaet Eﬁgﬁﬁe1_23@) via

23b. Then, a FPC'cable 15 is connected by neans of
%%Hnﬁgégl&géxﬁgFg%ﬁ%h?%gr9 £&e§Qﬂg%ﬁ¥'%ﬁbﬁék§%9 %late 3
5% ggglngg égbwn in the flgures Also, the lower end face of
the laminate-type 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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pi ezoel ectric elenment 12, and a driving circuit
(driver 1C which is not shown in the figures and

weeovisiat f or sel ectively applying a driving VWEVEIRDMW322904

to each piezoelectric elenment 12is nounted on the FPC
cable 15. Additionally, |ng§he | ateral directions of
the liquid chanber (in the“irections of alignnent of

fshﬁoﬂg%éaeén dne aHei cRbliehistructure in which the
pi ezoel ectric element 12 and a pillar part 12A are

arranged ald&ral el £an bendr oyl dedh a8 SAMBLNGF! G

3 or a norna tructure having no pilTar part

150 RecFrn o R BPRSCOf Iy haphorae nFeles

dlsplacenent in d33 dlrectlons as plezoelectrlc

4dirr ecPioPst @ SHAHUER0ANtR+FR] R mifzopleghgic element 12
further, a liquid drop is ejected in accordance with a
asfdeshbbler pratthd@A arehachanged d rtegmiade lyf cejeleiprgpvided
aliquid drop is different fromthe direction of flow

a6f sheeor thh NErd.J Quiod. aDherhel t et ch de rsivtatrer haei hgdyo

the size of the piezoelectric elenment 12 can

pARREEXHEBE el Y k& the ﬁ‘ib?fﬁdéfi ibeshwad iandhes .
e

m niaturization of t pi ezoel ectric elenment 12

directly |ga d&ﬁso Hdig mipkat yrigati an,«f dhgphead. 1§0

that it is eaSily to atfain the mniaturization of the

F
PﬁSFSPﬁbg% q@bd%VJFbgnﬁlgpﬂgg?me?pheang%gﬁshn ecthgg

jointed to the peripheral Eortlon of an actuator ga{
pé@ﬁﬁ@é%at%ﬁctqﬂgectlons of the piezoelectric elemen 2 and

further, a liquid drop is ejected in accordance with a side-
shooter method in which the dire;tion of ejecting a liquid
drop is different from the direction of flow of recording
liquid. Due to the side shooter method, the size of the
piezoelectric element 12 can approximately be the size of the
head and the miniaturization of the piezoelectric element 12
directly leads to the 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 portiqn 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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pi ezoel ectric element 12, the base nenber 13, the FPC

15, etc. Then, while the common liquid chanber 10
walewensderd above is formed on the frame nmenberpdi?JP206ws322904

supply port 19 for supplying recording liquid fromthe

outside to the commonliquid chanber 10 is formed and

the supply port 19 is further connected to a recording

1ilgadhdcBampd Y SPULCEosHen aadatiselbhaik yapdrd 16Cos digther
liquid cartridge which are not shown in the figures.

Jdehekleqt £ atlfaﬂég ! %@ehﬁ%%esdpﬂyo\gd%ﬁe?sggﬁnggla sub-

part constitutin e Cco ni cation channe )

t hr ough- hol e bej.n he pressurized |jquid_chamber 6 , .

e PIG 8 FeRr iR d gut SRR ol e5E BRE Ll m
etc., by, for exanple, anisotropic-etching a single

t@@y§ﬂ§Pr%$iicon substrate with a crystall ographic face

orientation of (110) using an al kaline etching liquid

such as anHexgidbushsolfdoroshenngbtRisiaurh By@véldpdea channel

(KOH) . Additionally, the pressurized |iquid chanber
pagtsepasat ed 1ng ahearcbmmiuoncaial én 6zharifled Bz 2l ehpdagle-hole

2 is formed froma netal plate of nickel (N) and

peaAygf agé ubesk Hyr ideelieghii af enamesr (6 etler #gasti R@3istance
met hod. The nozzles 4 with a dianeter of 10 - 35 mMmis

phkMed Ofe thGRZAZ R iBhab8re §0 &% 1,0 K0T F8sPaREmb Pe,
each pressurized liquid chanber 6 which plate is

SOLLESR 108, Y SUagTe| cPLLR TSP 3;gbeet ren <
c&bg%gglgéggkﬁﬁéﬂzJégio&ﬁentatibn of (110) using an alkaline
etching liquid such as an aqueous solution of potassium
hydroxide (KOH). Additionally, Fhe pressurized liquid 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 Qjection: an ejection faée 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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surface at the side of ejection: an ejection face or a
face at the opposite side of the liquid chanber 6 ) is
waebjesuerd to a water-repel l ency treatment. ThECT/JP2006/322904

vibrating plate 3 is forned froma netal plate of

ni ckel (N) and manufactur by an

el ectrof orm ng(el ectrocasting) nethod. A part of the
(e1BeatbBgs Pl e e tMIdCh ROphEEPONdHd Wiﬁi@t@h@sgyéféeﬂ
liquid chanmber 6 is a thin part to be easily deforned

w%ﬁghacggPéé nd& tto tt'?x%r E?gsg§r£’£@di Qﬂll\@ tclﬂaf'i‘tber 6 is a

I
connection part for conhecting to the piezoelectric

l.enent, 1 i ch rt is not sho in the.fi es. The. .
B8 Barbofe I ariam E3oPds SRbeR i tdi: PRt afherdSr 1o
| am nate-type piezoelectric el ement nenber to the base
pﬁ@ﬂﬁ@?dlgl%%daéﬁﬁgﬁﬁﬁéﬁﬂlQaHva%ﬁrﬁfqﬁeq5¢n9pﬁPiE%?ion
of a channel processing using, for exanple, a dicing
pdgrcelpehr ihiee fmandndat Wbheld Barpitsmakt shewor éni ghe

FIG 3 is enployed, the pillar part 12Ais a
fpigezeel ectric el enent nenber formed by a channel
processi ng but functions as a sinple pillar since no
driving vorhagsidsocarplired. el8méhtiS1Z ons tiokaka@dbl/i fioitking
ej ecting head, for exanple, when it is driven by a

aPyYshi Agrand healidignethede &1 &hdv NgrdrSeoveht agesof
20 - 50 V froma control part which is not shown in

obPBeLL 84195 Syt M ABBLAEt PRl o ot

Lecor ed . . ' s
channel processing using, for example, a dicing saw. When the

aforementioned bi-pitch structure in FIG. 3 is employed, the
pillar part 12A is a piezoelectric 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 in 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



whereby the piezoelectric elenment 12 to which the
pul se voltage is applied is displaced so as to deform
wa e7osBrating plate 3 to the direction of therawmzb@/322904
plate'2 , and liquid in the liquid chanber 6 is
pressuri zed by the volune_éﬁgpacity) change of the

liquid chanber 6 so as to >ct a liquid drop fromthe

J02zL0i4 of the NeRale chbaber26. ddbedhsdN&iRheSHE 89éction
liquidin the liquid chanber 6 decreases with the

j ection.:of i Qi dr, n ' [
B Ear Al afony Bd TR N e Be Gy S niRaS, agped by ehe
.generates jn the l.igui.d chanber 6 at this.tine, der
PR S Antr: FoneL et fike SBBPFRLES cin b 1yohEd ehagber 6
the piezoelectric element 12 is turned off, the
af Ghafi h§™pt ate 3 returns to an original position
thereof and the shape of the liquid chamber 6 is
5 original ofiedex hgrelppngdapasi nghen filre rapliegatipueot a
pressure. At this time, recording liquid fromthe
vodmags toquhel mlerdedect@icselenémd 1 itheurngdi dff, the
chanber 6 , and a liquid drop is ejected fromthe

viBzakend prses di neeth@nkheongxt o APl LAt tabnathereof and
driving pulse. Additionally, the liquid ejecting head

t%%nsﬁﬁpgfweihé’yli i ORh¥mbEE &7 0L &I dnBYSPh8Beby

and beating nethod but also, for exanple, a pufling

AR Ao (Rglelad Lot ressul) i3 og e 1o
TN SITAE GRACE ARG R T
in the liquid 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
15 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
20 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

25 made of a metal material containing nickel and thallium and



vibrating plate 3 at an internedi ate position, then
pulling it fromthe position and pushing it) . Next,

wa be7deusd | s of the nozzle plate 2 and the vi br@Er/iregos/322904
plate 3 are described, each of which is one of flow
channel formng nenber in the liquid ejecting head.
The nozzle plate 2 and theVvibrating plate 3 are made

f%&m@dnﬁ§aénr@ﬁéﬂﬂfﬁfo%ﬁﬂﬁ@'Héfﬁbd“(ﬂ@ﬂe htthal bEuphallium
andforned by an el ectrof orm ng nethod. The content of

tshgli: g?%%éepocgkﬁq{mﬁgﬁogkzt HQQS]'? )le% c%rg?oH’ne% film and

8l &8 artic y pre era

ate an 0.01 %b S thereof s¢rij bed
PHSE ORELE LY (PSP 5 RELeStary ot ¢prbP- 4o g bV Fass
configuration such that a peak intensity for a (200)
thgeeodt e kdgsqEbsdgRelovhabhal biddk Nant EfsnegersrrH to
(111) face of nickel which intensities are neasured by -

5 pmeandeod orafiglifdtigot soahabladlysd Qedkutintgnefityabdy,a (200)

the content of thalliumis not greater than 1 % by
fa@esosi ntekéhald inimjhies Bhéanpa epexlabirensipyofodeaa(l1l)
gl ossiness and it nay be difficult to keep the pH

fhber 8ef nidkan dasidhedntangetridd 48 Mean@fed byCRBaRS of X-
easy to take the balance with another material used in

régzzﬁfﬂ %P&g‘i})&l&% 5B, B! Ner SR A Uftgl OEoEP@nt of

electroforn1ng t'ho

I trocastl neth sprlbed w th ref ence
Frga B85S 1 IR shipcfaF e deedl el R

coat i ng. 33 obtalned by formng a pattern 32 of
10 preferagle to provide. ayglosglnégs nd it may be difficult to

keep the pH thereof in a desired range. In the range, it can
be easy to take the balance with another material used in an
electroforming bath.
As the manufacture of the nozzle plate 2 by an

15 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

20 least the surface thereof, for example, an electroformed
support substrate 31 sqch 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

25 substrate 31 so as to deposit and form the électroformed
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el ectrically insulating coating such as a dry resist
film(DRF) on a nenber having an electrica

wezndosuivity on at | east the surface thereof, Pd0IP2006/322904

exanpl e, an el ectroformed support substrate 31 such as
a silicon substrate having Ti filmformed on the
surface thereof, perforniﬁd"he el ectroforming of N,

MNatCRg BB, Mem&fihg itheABaftesh r 9 WMdERaiRa00yt Dsulating
surfaCe of the electrically conductive support

at t ' ' -
SHELbbor oy SRR Ehs Y R R B ameespoaying
el.ectrical]y.insulatjng coating,,and further
(BABEFEPFAT el BiMe 0P SPRet e cat S i (et SERRPEk
film 33 fromthe el ectroforned support substrate 31.
spsgrat@e3librating plate 3 is simlarly manufactured
by an el ectroform ng nmethod and the vibrating plate is
el ect r of or Aksb coztd jdraiiop piete epeat edimi lpgdged on
an el ectroformed support substrate nore than once. A's

manu€hettred asyriaryg diaich rosedming matdtodanel eder ofbrat hoy
net hod, a sulfamate bath is commonly used and a gl oss

pAdest i & SEthcBfo &fiddMcbat i Bgs St erelkhitsdl {0ndémed on

and saccharin) , an anode dissol ving agent (such as Ni

hLoLi | i fher i t
S R I R S e R e

crystal . el on ol slosg) agas .Sl Sitgolgr o

'y~ it
preferable that the tenperature of an,
electroforming method, a sulfamate bath is 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
purposes 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 pH of 4 -
6.

For example, tan Ni electrolyte can be provided

which contains 200 - 400 g/L of Ni sulfamaté, 0 - 10 g/L of Ni
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el ectroform ng bath is approximtely 50 C and a
current density is 1 - 10 AAdm 2. The anode di ssol vi ng

wagenhsEer ves to renove, for exanple, an oxi dap¢DIP2hod/ITR9od

of a Ni pellet which is used for an anode. Boric acid
or formc acid is used sinﬂg it is coomonly preferable

that the electrofornming is performed at a pHof 4 - 6

ch16@kdexaamd €30 tpn, Nif sbectratyde cwiben prayikded
whi ch contains 200 - 400 g/L of N sulfamate, 0 - 10

j ' d 30 . bord id ; di
e B B o s LS et 4 n BB apich
into, it such that.the _content, of .sul.f i NL . .
thRboE b STFER Y (e T80 L6t BS R o tiroBet etk m i
is preferable that the content of sulfur approaches to
Orar & BY Fars dr PESSi-bl EPPRAY of bets tfbr%{?ﬁﬁpi%tpﬁ% the

sul fur brittleness and it is preferable that the

coptieBht 0bf sekif yurRPPE caches % pyzeEs Ao fAregs. possible in
Addi tionally, although thalliumis herein added into
otrherNto eseppredoranengubéith bsidesorddsednaboteist heeferable
nozzle plate 2 and the vibrating plate 3 can be nade

tebtatpet abnt@iterdflsud@ntai 8i 0goNi €kl mare oebakssor
ni ckel and manganese by addition of cobalt or :

manganese hdqid 1Y, 0616RBa4% St fBlg A RRREAACS&ded
sulfamate. In this case, it 1S preferable that the

i%%gtﬁﬂé ﬁ% éfg%ﬁ;%?@%mgggabgtﬁraé“H&ﬁ%%%%%di%bBQE, the nozzle
greater than 0 Dy MBS :

plate 2 and the vibrating platé 3 can be made of a metal-
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 of the degree of
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of the NI electroforned filmand it is particularly

preferable that it is not greater than 0.1 % by nass
woboovhss4sM el ectroforned film It is consider eRC/IRD062322904

sui tabl e ambunt of cobalt or manganese suppresses the

sul fur brittleness at tinme_of heat treatnent and it is

al so considered that a sulfur-manganese conpound or a

nedkl Uhr CARAYd SRIMRRUBY heaPr edbisErbitlUinag YeeMrhi dbn the
current density nmay be required to deposit nmanganese

ogkegoﬁgﬁ{ihow%érh%@;g ltoﬁgrc{&% o{ﬂ@daééédnrr@ﬂ%aﬂese or c%bealt

| Sadvantage suc owering of toughness and ft

i ncrease,_ of t degree heat shrinka aused, by heat
TR REnES iy e SORL et bt Bt Aty ke stisbtess
anount of the added manganese or cobalt relative to

thgl eUPTIECLPRENE- it may be difficult to suppress the
enbrittlement . Since the standard el ectrode potentia

of thalliupinesdtiehedaabeoved ¢seconpls adbesityad| eSethallium
the standard el ectrode potential of N conpared to
debosebofl alodad tisardmpangahesty ¢hedd inemtbansbendard
efficiently deposited and even used for a | ower

eQHEE Ble dshiSdritia1HRFENR, cafipgt&gtiOftaiowed offi kBbalt and
containing thalliumon the condition described above

mgﬂﬁgﬁégéﬁltﬁiﬁﬂﬁﬁfcén)b?ngffl8féﬂéﬁ§“&@§%é&%%ﬂsand even used
contarning no thalltum (conparison ‘exanples 1 and 2 )

Faer e Eanufacture and X;ray diffraction intensities

Por 2t hid

R a U STUSEL 1 of ormed filnms were

Herein, an electroformed film containing thallium
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 were
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 denoted by
I(200) which were measured by the X-ray diffraction analysis,
the intensity ratio of oriented crystallographic faces which
is defined as the ratio of the peak intensity of a (200) face
of nickel to the peak intensity 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

result of these measurements is shown in Table 1.



measured by using an X-ray diffraction apparatus. As a

peak intensity for a (111) face of nickel is denoted
why0103s#1) and a peak intensity for a (200) faper/a#2006/322904

ni ckel is denoted by | (200) mhich wer e nmeasured by

the X-ray diffraction anauﬁ the intensity ratio of

oriented crystall ographic aces which is defined as

the ratio of the peak intensity of a (200) face of

nickel to the peak intensity of a (111) face of nicke

i s denot edphy %(200) / 1(111). Al so, for each

electroformedl the degree of heat shrinkage

t her eof wheRlbeatofswed rentHesas perif(@ooed| aridkelte | Degree
Vi ckers har dnegsfiher eof twiamegasyed l11Thearesekt | o6 heat
these neasurenents is shown tn Table { . Tablesl A 5shrinkag
seen in Table 1, the electrofornmed film conggyni ng e

ngkégiﬁgyu [narﬁiup1nas a CrySIal oggiﬁﬁi, oJEpta on _

et T LI RRERIA P BT P e “‘Bié’pll_lm ppm

e | S i HEPF re-n-s-l—t—y—

Cpmparativickel . Bhrticullarly” wheh thé4ni| 480 -
ee| eextamFflermed filmfor Wwhizltb t°he (ntledSity r3&t8| 6 254 ppm
lsatisfies |a condition of 1(200) /}1(111) » 3.0 was

Cemppegted to heallitreatgent at 350 O.BGr [ H&.2 the . -

eVi ckemplalr dness t hereoff wasg acl i {tloe10r hot3ichangedi32 ppm
2and the degree of shrinkage between beforg and after

Cgﬁgapggiﬁ[reat e (the degree OT heat33shl | iage) Mwas

23 ppMo1s0| that no or a M e MENGL 70C 35‘47'0—
§heat sﬁ1|nkage does not eaé% y oc,ur. ' , ppm

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 I(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 embrittlement 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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On the other hand, when the aforenentioned Ni
el ectroforned filns containing no thallium( , cobalt

w@eovanganese) were subjected to heat treat mentPER/JE2666/322904

OC for 1 hour, the change of the Vickers hardness

t hereof was greater than %qg%)and t he degree of heat
shrinkage thereof was greater than 200 ppm Furt her,

mRGAnERE) heate t4 @Ry @b B8t OG- dmeh th@Yr 2WaSec for 1

conducted, the change of the Vickers hardness thereof

t 0 ] f i .
W, 58 el e R TOKEES e o 2oy ok A or

| ect,pof orned, fil wer e .e j t d ,and i.t may_.not be
oS PRl e TR bt TR 5 TRah o TR heERRE: ar cfroater
a hhgh di mensi on-accuracy. Thus, when a fl ow channe
thern?Ag RERberFyGhearor wheg BDe| kRe e Haifrdmengr at 350 °C for 1
recording liquid is nade of a nmetal materi al
hovmt WpAi agndnceted, dh¢ chengeakf i fhensiakersohagdpesg)thereof
face of nickel is higher than the peak intensity for a
waklgyebhter diamidkeél anki thei dégnse tafehemte shiedsbagd thyereof
nmeans of Xray diffraction analysis, the sulfur

waRbgirb bt eAetha 90D epRUPPTrREsE€fhBdd tHe NaMellett kefBibed
and heat shrinkage which are caused in a heat :

fiNGAt JBPL DROLCHSS LPRNRE i Fedyetbt SR A ibAeNtbNgbtain a
wi th anot her conponent which 1 nvol ves "heat treatnent

00" ERInHEL ):bgrn%ﬁe(ﬂi%n:%ﬁ\%eg fl?ntl? Y *harPra%‘ﬁ{'e%is‘IBn—é@Q%?cy.

_n O_XI 1 on prey . suc s an 1 nkresrsta
oxi'di zed TP DOV HTmEH D approrTy FeiNG SRTRER TOF a
f%%%gggea flow channel for recording liquid is made of a metal
material containing nickel and the 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 embrittlement 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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of the flow channel form ng nmenber which surface
contacts recording liquid can be formed w t hout

wehrnisage or enbrittel ment of the fl ow channebCT/arndang2904

menber. Thereby, anliquid ejecting head with an
excel l ent drop ejection characteristic can be
obt ai ned. Further, since the Vickers hardness is a

1|(ihh&hee§>éc@9§g rl{;ecﬁdﬁ edtnt AT BxkS1 Perdd ddop @K eEQ_ibSﬁr pi ng

stress so that jointing can be conducted with a

iLgh i.Sj 0, . fl nel: ro
A T e A L Y S R
is made of a nmetal material containing ni.ckel .a
RERATRR g o 1] Tk oGPt E G eSRe SGch LAGEE HeE no
peak intensity for a (200) face of nickel is higher
WaERANY héSHERSS i mtséhdihef Peinking 199n f%@oafiuﬁFeaeVlth a
which intensities are neasured by neans of X-ray
hdghf paeti®ioanal ysis can be easily fornmed w thout
increasing. a current density, whereby a liquid

ej ecti ng hebsb wivHeran éloel trahnell ofpmjiect member for
characteristic can be obtained with a high precision

rasmiB§Cai PESl ahMe1THOR, robSRIiMe BIRSANE sl AYEBt bPNa metal
Is applied on a nozzle plate, the precision of a .

mﬂ@é{'k 1d&6’r§‘€§ﬁ{i§f§g&iﬁ%h”§ﬁ&V€ﬁaﬁflﬂn aaI iftlB ecntgﬁl':éel

shrin ag_e caus_e - D eat _treat_rrent - A| SO_, \/\,fh{en
IR AL 3PP oS00 By 18P gt T
oE”EESﬁSf {%tﬁkgkégtéﬁgg gggtpggﬁi{g%gﬁgf%@u%gg gy(?f?} face
of nickel which 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 precision 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
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treatnment. Further, although an exanple of applying

the present invention on the nozzle plate and the
wodorasiany pl ate as fl ow channel form ng nenbePEI/irR006/322904

described in the aforenenti oned enbodi nent, the

present invention can be alsoapplied on a flow channe

plate, so that a f1 ow chanrel” pl ate can be obtai ned

a?iptlti‘eé bhoh Pr&figiomethphsce, i timatheatr1shr tRKASS] iSlate:
aused by heat treatnent and no expensive materi al

ch a L] d S o) | e,
SE BRI i £ B e i1 48 SlATRL B AP e SR e
re integrally fornmed or a nenber 61 in which a .

BB PAEPRG Pl %5 D BoA T FBYF R eln ISt 878808} €e
integrally fornmed can be obtained as showmn in FIG 6
mgyerdfhi PCa 9 G ldiseRnéF P88Hi ng menber in accordance
with an el ectroform ng nethod, and the present

i nventi on Bhsobefappxiasglen susemkenedibam wbicht @ Bochle
a configuration, the degree of heat treatnent for

plaikst ang safilde dreduneddpaade cosd | irgedpwl lgafiobred or a
attai ned. Next, one exanple of an image form ng

meRBakabusih el 20 vardavih§ HPit &) L tdndd ad flbHUERannel
drop according to the present invention which is

15041 90006 ol i iy R1El 0anheRdoBLeondy ngst&cméé in FIG.

esent Invention is  ‘described wi erence to Fl

8 and_9 ..Herein, Fl 8 isca side view illustratin ,
UnBYeRoPPEIT ol 678 ehot RS PRy pRaratta oe vich

and FIG 9 is a plan viewillustrating an essentia
an electroforming method, and the present invention can be

applied on such a member. Due to such a configuration, the
degree of heat treatment for jointing can be reduced and
costing down can be attained.

Next, one example of an image forming apparatus
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. 8 and 9. Herein, FIG. 8 is a side view
illustrating the entire structure of the image forming
apparatus and FIG. 9 1s 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

are not shown in the figures and slidably hdld a carriage 103
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part of apparatus. The inmage form ng apparatus
i ncludes a guide rod 101 and a guide rail 102 which

w@em7/giidte menbers extendi ng between and suppordEIP2096/322904

the right and left side plates which are not shown in
the figures and slidably h&#g_a carriage 103in the
mai n scanni ng directions, ich carriage is noved for

iBCRABI Agih Nsddiifig eeirbenson, AW dalrk?€ afBi is moved for
scanning directions) using a timng belt 105 extendi ng

ca_dri wi 6 S |
s%éﬁéhﬁ% {ﬁvﬂﬂgldﬁyéd€ioﬁg_6fa@Pr&hé”%%ﬂeVﬁa@%OESX%%Q?ﬁe

re driven by a nmain scanning notor

carrjage 103,. a recording.h 7. conposed of four . .

o RREh SRR G Careel TRg Theld iR g e g o
107y according to the present invention which eject a
PRiL4EY dl 8P PR fk BASERY SoPUH 2% i 4Ry Whighi arsr dehyen by a
col or (such as black (K), cyan (C), magenta (M and

mpah| 89aiyng impterr d9ded in directions al ong the main
scanni ng direction and provided such that the liquid

drop ej ectOmgcidt reeatriiegei 308 et a doewowatichg Aeddt LOhatdmyposed
al t hough the i ndependent |iquid ejecting head is used

olfergi i, i s ddditunaluhaadse bemd hepldsr alo7rozzoes, f07m and
ejecting a liquid drop of recording |iquid of each

169,05 cABY4 A%y &S HeSplesbhE0i nddit IMHTREA cBNEject a liquid
arrangenent order of colors are not limted go t hem

SRR AP LIRE8LAR {0, IR LG LB €50 o
black (K), cyan (C), magenta (M) and yellow(Y)) is arranged in
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 |
ejecting a liquid drop of recording liquid of each color may
be also used. Also, the number and arrangement order of |
colors are not limitgd to them.

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

Furthermore, a paper feeding part for feeding a

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

stacking part (pressing plate) 111 such as a.paper feeding
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carriage 103. Ink is fed and supplied froma main tank
(ink cartridge) which is not shown in the figures

wa bwonsfaian i nk supply tube 109 to the sub-t ankCTf®006/322904

Furthernore, a paper feeding part for feeding a nedi um
to be recorded (paper sheet2 stacked on a paper
stacking part (pressing plate) 111 such as a paper

cfa@@,etegwmeiﬁ@hﬂd& lanekpdest eng et atiangGaRadgli4crescent
facing a crescent control roller (paper f eedi ng

;o%ksi)r&ﬁﬂe nghdpde rabaangatsiidd) Wi Adhidhe of a

riction coefficrent which'is prOV|de for separating

nd feedi n er shee e Q the ape

Pkt Ro PParE s T RR s od 00 B 0° o 4 § P8P Rea

ushed to the side of the er feeding roller 113.
f‘?ﬁeﬁep%a‘é”é%rﬁfé%/ﬁ?& aet P$B$ cHHRANA g2 REepRYerne from
sheet 112 fed fromthe ?er feedi ng part under the
th@c@aﬁehgsm@rmplattﬁeﬁé san@cihrieeraresaneyppdbkl4 1s
121 for electrostatically attracts and conveying the
ppaped sheete 1didje afcahet papen| ferdiiRP foddepr @38t ng t he
paper sheet 112 fed fromthe paper feeding part via a
gui de 115 ageah nsds thecneayenerpdet tfo? koaaneé yaéagveyé NGaper
it, a conveying guide 123 for changi ng the noving -

sﬂb&@cﬁlﬁnféﬁ ffH%K%H%ebaﬁgﬁefeééfkéEﬂ%ﬁﬁ3%ﬁ@ék”35§|Yecordlng
vertically and upward by approxinately 90 so that it

hf§g| ghe o@h§ dl%o%%g%eéegtc&%}eyoaﬁ %reeﬁsggg mﬁp or

A and a ge pressing roller ch are
ushed to th Sld he conyv belt 121 b
elPE g?ﬁbaB% Era §oan ?é&%%%ﬂ? papgr sheet 112,

a counter roller 122 for pressing the paper sheet 112 fed from
the paper feeding part via a gu;de 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
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
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

belt 132 and a timing roller 133 which are driven by a sub-
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roller 126 as a charging device for charging the
surface of the conveyor belt 121 is included. Herein,

wa bw7/osmveyor belt 121 is an endl ess belt, extBITsP2006£322904
a conveying roller 127 and a tension roller 128, and
rotates to a belt rotation:gijection (a sub-scanni ng
direction) by rotating the “conveying roller 127 using

stahhfhgombedt 132 andiqattbAhDOy) o | Qlide3henBiegh1as€i s
driven by a subscanning notor 131. Additionally, a

aQ%queHEfpe5 ﬂéé%éf%na%%éQeggoh&iﬁb'65*&& 9ﬁaﬁg forming area

corrésponding to an image form ng area of t

di_ ng_head he back side of
B e S T

contact the front surface of the conveyor belt 121 and
bFétpégéively rotate by the rotation of the conveyor

belt 121 and applies a pressure of 2.5 N to each end

of a shaf tTheEwghargingagod lpape? 6 e} ckadngoshse perto contact,
ej ecting the paper sheet 112 on which an inmage has
theefiroet osutethdyy dfheheecondengr Healdk IX4, ankete pagsively

i ncluded a sheet separating part for separating the

rapee shieghe Idxk Juiom bifetbenyeyesydeldelt2121aapapspplies a
ejecting roller 152, another paper ejecting roller

pre3suBdo & eetied PaRebnhir 8y 45%hd@r, stocking the
ej ected paper sheet 112. Also, a double-face paper

Lg??:gg fﬂg:gé??h%ﬁédSEaShBQEXraEEQSPEHgtBaE@efB§C5jecting
the paper sheet 112 on which an 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 recording head 107 is arranged in
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doubl e-face paper feeding unit 155 receives and

reverses the paper sheet 112 which is conveyed
whamkesxte by t he conveyor belt 121 rotating i nPCT&EP2006/322904

opposite direction, and feeds it again into the space

between the counter roller 122 and the conveyor belt

121. Further, as shown in 14, a mai ntenance and

a elonepHing iTRC RaRi=s ALl 38 d ¥id@idH dnd ”E ahd efdA5himy
the state of "a nozzle of the recording head 107 is

AILRAIEN 0 G AL R at the side of one of

the scanning directions of the carriage 103. The

mai nt enance ?Hd refrgshing mec ani§g1lg6ninclu €5:88PS 56
157 for cappig PBSPEELPIECNERZI E°F4aC8s 6P [hEantsl
recording head 107, a w per blade 158 which is a bl ade
inshysiest sRR Pidg fihe GREPANG LRSSy nozzle faces of

bl ank- ej ection receiver 159 for receiving a |iquid

tdveo prewloand inigamie asi déX7i o iws Dear fodraded 1&% athiiedh s a blade
which the liquid drop does not contribute to recording
m@mibeirs fejrestigd. nigo téld maoratle tfricskermed reeddragikigejection
liquid. Next, an ink as recording liquid used in a

re@eqr@irnd sPetied raeeardindg a q ile PrEsPwHel entdron i s
described in which nmethod a liquid drop is ejected -

ofe@mid i i;qu ig%r% NG aead ACay UG Qﬂaﬂqiraﬁﬁgf Rirop

I'nvention to conduct recordlng on a recording medi um
d%%asp %g;ts tg:%%tt)r ib u/{\:ne It%k rl'lesc’:%dr dih gt %% d 8&° rec_i]I 9 té?)o d

accor ding
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
conduct recording on a recording medium (paper sheet).

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

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



to the present invention contains, at |east, water, a

coloring agent and a wetting agent, and further a
w@anensaii ng agent, a surfactant and anot her cCRITIR?E0322904

according to need. Herein, the surface tension of the

ink at 25 Cis 15 - 40 nﬁ[g#_and preferably 20 -35

mMVm |f the surface tensi is less than 15 nNWm a

d?epZlgapt 8¢ B ), Nend1ihgabd) a Ofed il wicdii@neGbeAdin the
head accordlng to the present invention is wetted

r_%éegam%ytﬁéat ﬂd&ngauobéhéﬂ rg;ésféﬂtt mem&amnay become

rop” (particle 'eeding on a recordi ng medi um

h d h
Sﬁﬁ&éﬁ#?%ﬁtﬁﬁ%$ ggoﬁ%%sggha ?Ehﬁqg:gﬁg%i%%l% ggggfgeggectlon

difficult to attain table jectjon of ink.
o8t RBK- hel tha. e BGRBat bF T het 45 4AUH CPAB G mY/m, the

sufficient penetration of ink into a recordi ng nmedi um

5 ngapubficientedantd raidopcelir ithcintyl dhaggongisg medium may
prol onged drying time may be caused. The surface
beensusad cand bhereasurednae @56 dyingionga porlengegldrying
a surface tensioneter (CBVP-Z avail able from Kyowa

thRkenbpcee Sedeider Co., Ltd.) and a platinum plate.
Also, as a coloring material of ink, either a pignment

or a dye caf, %ﬁlﬁ%‘é %‘%ﬂsi‘oﬂ” SLHNGe tntla%fs% ézdcﬁ"é 88 °c by

used. Additio gnent is use

us§|§t|¥glyef to f%h?kgcg g%h Lgﬂééé%' %%9% %‘%@allable

excéllen efabll and water reS|stance

nor mal paper. sheet ared to a . .
10 from Kyo&gr%nterface chngce go., Ltébs and a platinum plate.

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 quality image with excellent weatherability and

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

[Pigments]

As a pigment, 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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[ Pignents] As a pignent, the follow ng ones can be
preferable used. Also, a mxture of plural kinds of

wao bw7psgnent s may be used. As an organi ¢ pi gmertT/JR2herR2904
can be provided, for exanple, azoic,
pht hal ocyani ne- based, ant hraqui none-based,
qui nacri done- based, di oxazi‘Me-based, i ndi go-based,
t hi oi ndi gopasgdl, i Rignekephgtelc, kre can be provided, for
i soi ndol i none-based pignents, aniline black,

e§§@5§&hlff6%y R 9@ﬁ%&ﬁiuﬁhQQfﬁ%J“%A%éfﬂﬁeCBEEBHQEe, barium
and- caf bon bl ack. A s an inorganic pigment, there can

b ovi ded, . for ,ex l. i fon.oxide,, titaniu xi de .
SBLFEF G LI YRR bt SUFF HIR, Y A nd Ry BE %1 i um
barium yellow,_ iron blue, cadm umred, chronme yell ow,

rghd FREARS Y™, PRE PaFelcPeveRBmet er of the pi gment

is preferably 0.01 - 0.30 mm, and if it is 0.01 mmor

| ess, the Thegmarftistleesldanhberodt neie e aegitadedroeferably
feathering may be easily caused since the particle

odbanmet er30 suwe,| esel tid tibaisob. oyqum Or tlkesot bre hagtsk
if it is 0.30 mmor greater, clogging of an ejection

fReEhe 8 Ehdiddemdyn b BehPLGEd TBY heittrRused ARY Béakdeily
ej ection may be hardly attained. 0.01 - 0.16 mmis

CHREEIPE S S ATt oy S e ) P 1 e
o%'%ﬁé g%ﬁ%%”ﬁagévgif it is 0.30 um or greater, élogging of an
ejection port or a filter in a printer may be caused and’
stable ejection may be hardly attained. 0.01 - 0.16 pum is
more preferable from the viewpoipt 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

o\

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, MCF-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,



10

15

20

25

preferable is a carbon black manufactured by a furnace
nmet hod or a channel nethod and having a primry
walzmmesar2z of 15 - 40 millimcrons, a BET speciPdTIP2006/322904
surface area of 50 - 300 square neter/g, a DBP oi
absorption of 40 - 150 m/100g, 0.5 - 10 %of a
“volatile conponent, and a gH value of 2 - 9 . As such,

MoR@k-8hCaso pavdtsath o, exaarten N0, 23Mharbe. 1900, Monarch
MCF-88, No. 33, No. 40, No. 45, No. 52, MA7, MNAS,

ubi shi
1 en1caﬁQCbrporat W%fgh %a%e%yg&%ﬂﬁfgégﬁﬂggg%gﬁRaven

TR oo SR R B T, o

400R, Regal 330R, Regal 660R, dﬂéy anarch 700

ERfeNar EALGD P MsHareh ss@ol%nla+% 00voirarter Bboek S150,
Monarch 1100, Mnarch 1300, Monarch 1400 (which are
Cavarl hﬂa&@kfﬁibﬁﬁfc@@dprcbﬂp@kaﬂ%’) ,PagItex BPacRriwkex U,
Col or bl ack FW2, Col or bl ack FW2V, Col or black FWS,
PCahbex bV ackriFWRG0,1400|, oPrbhbek BIBO, Spelcorlbbhskk 3,60,
Col or bl ack S170, Printex 35, Printex U, Printex V ,

sBetchb EXp 14O, 5, Prapaicex 1180¥ck Speciald Wpaeka® blSprcd alwhich
black 5, Special black 4A, and Special black 4 (which

a@@ea§¥§1$k§m efxfan'BeQ%%é%;a) but bt 44 dot AQhited Ec?dtﬁé?n

them Specific exanples of color pignents are provid

bel ow. As %g‘é¥é¥¥“é§aﬁkgg?25f égﬁgggﬁgﬁgggspggglS?gV1ded

for exanpl azoic Cyani ne-
EthraqU|none based, qui nacri done-based,
Gi-8%¥azi ne- based, i ndi go- based, t hi oi ndi gobased,

As an organic pigment, there can be provided, for
example, azoic, phthalocyanine—pased, anthraquinone-based,
quinacridone-based, dioxazine-based, indigo-based, thioindigo-
based, perylene-based, and isoindolinone-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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peryl ene- based, and isoi ndolinone-based pignents,
ani | i ne bl ack, azonethi ne-type pignents, rhodam ne B

wo ado/ofi4garent , and car bon bl ack, and as an i nOPQEIR2006/322904

pi gnent, there can be provided, for exanple, iron
oxi de, titanium oxide, cal ¢gjum carbonate, barium

sul fate, al um num hydr oxi d ﬁ"bariun1yellom4 iron bl ue,

ogadggum 1 £d, 181 Ay yalsh owanangs ptilt A@WAEr not limited to
SpeC|f|caIIy, the follow ng ones for each color are

+peQvi ded bel ow. As an exanple of a pignment which can

‘be Used for yellow ink, there can be provided, for

exanpl e, pi gnent yellows 1., 2 G 12, 1 14

16, 17, 73S AP Srgme ogad 5%?@%?tsﬁ§lgfiEF“1§§,ui%%,for
151, and 154, but it is not [imted to them As_an
TagsRpRel Bk, LhREERD BRI BRO¥AACHe iR #¥PHPRngeht RIgment

i nk, there can be provided, for exanple, C pi%nent
reddsS55 7,712, 48 UR)(CAP, (M8)( Nw}, (&% .(6dy 1,5712, 123, 168,
123, 168, 184, and 202, but it is not limted to them

184s andex@aplmutofita il goenl imbhted wwarthem.used for cyan

i nk, there can be provided, for exanple, Cl pignent

blues 1, 2s,a exakpld okda3fighént dhidN@&abObealfed for
vat blue 4 and 60, but it is not limted to them -

EECLRR, ATl sty 0 aicack by biues
11128a8N 153 15.34, 16, 22, and 60, and CI vat blue 4 and 60,
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 aqueous 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-soluble 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, B-ethylene
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ink used in the present invention. An ink jet
recording liquid may be obtained by dispersing the

wprmmesssixescri bed above i n an aqueous nedi um RGI/JR2065/322904

pol yneric di spersing agent or a surfactant. As a
di spersing agent for dlspegg ng powder of such an
organi c pignent, a comonl y used wat er-sol uble resin

Pkavakete8 Oball ik aUKSf actan] serybec Usad, Asrglspestidc
exanpl e of the water-soluble resin, there can be

d@EQV%gggesfcmafE%%n@dEd bﬁQ§g1@QQQLYQEH§NaE§Q@9n11tacon1c
copol ymers’ ‘and salts thereof, which copolymers are
aPhbal ped LEom Al d GRSk (Lefy é”df'mr?i rdPUIOTRLS 5L PEL £
8h1% group including st yrene, yT €née erlva i Ves,
V|n yl na hthalene derlvatlves allphatlc al cohol esters
13351g?ﬁyleneunsaturated carboxylic acids, acrylic
acid, acrylic acid derivatives, maleic acid, nmaleic
acid der|vﬁh?%%gﬁﬁﬁﬁa@@ﬁPélﬁcrﬂslm%aﬁﬁhﬁéh%éﬂdSOlUble
derivatives, fumarate, and fumarate derivatives. These
rwaﬁes-wbiubl&ree&dhwblarénahka¢¢u$cﬂqmuuiomeshnshﬂhbom base
are soluble in aqueous solution in which a base is
idi as8kyeded AnchAmidggt BRESe, | it i s pRItdicullarly preferable
preferable that the wei ght-average nol ecul ar wei ght

tha%r ert 1181hi0 eradl. Q@Qec§1&1§a~@ﬂ;rﬁd\t%@;traa% ¢an3hgoo -
obt ai ned such that the viscosity of” a dispersion

l ' ﬂHbd gﬂmcgeﬁrL%%%Qaggdcgnebglm !ﬂkeqp slu%heeﬁéjc Ythe
2t tarhed € case use in
viscosity of a dispersion liquid can be reduced and the
dispersion is easily attained, in the case of use in an ink
jet recording liquid.

BAlso, a combination of a polymeric dispersing agent
and a self-dispersing pigment is preferable to obtain an
appropriate dot diameter. The reason has not been necessarily

clear but can be considered as follows.

The penetration 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
suppressed by containing a polymeric dispersing agent, the
self-dispersing pigment can spread smoothly 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 .

surfactant which can be used as a dispersing agent, the



jet recording liquid. Al so, a conbination of a

pol yneri c di spersing agent and a sel f-di spersing
wprmmesss12 s preferable to obtain an appropri atBCTI®H2006/322904

di anmeter. The reason has not been necessarily clear

but can be considered as f@ | ows. The penetration into

a recordi ng paper sheet is suppressed by containing a

£Boh ¥IBA Y Corth $ R&INS ib@gF@@;emaed.O_n tde ldeiiehand, asi &fonic
aggregation of a self-dispersing pignent is suppressed

SB¥F§9ggﬂ,nia9aae RQLY BBI bEot 3DEr St A tle,_tﬂf?her fatty
selT-di spersing pignent can spread snmoothly in the
S

hor,i zontal directi As a,result. a _dot rea
aGiters b TH pUdSIERET aLbERisdine FiraZBE eyl ester
formed. Also, as a sgecific exanpl e of .a water-sol uble
suhfprbes amtl i AFYdaRther uSet ey dildydr §$ﬁ§°8@%‘?ﬁc
t hef ol | owi ng ones can be frovided. For exanple, as an

5 suhfeanecinateot adtkylt RéLEl canl bangirasvi @édylf ppphthalene
exanpl e, hi.gher fatty acid salts, alkyl sulfates,
sallkghatederalsulf shesphat&y| pekyeryestiyflanesalaykyétlagy|
et her sul fates, al kyl sulfonates, sulfosuccinates,

pabkphaedd ylarsdildfiaRat aslyal kyhe NgiHdprlagee .subi svat£5,a
al kyl phosphate, pol yoxyethyl ene al kyl ether

cRB9SRhAt &8rr AN Rl K¥hedbl! ¥hn Bbd &S RARRRNAEES . cRhRPie @1kyl

a cationic surfactant, there can be provided, for

f
SFEAPAR R S Soih 2yl L a0e apbbiyn rores,
10 nggggkg%{ggsggfféﬁ %ﬁﬁyﬁ”ﬁ??féﬂﬁfﬂﬁ”@alts, and imidazolinium
salts.

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

15 Dbetaines. 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,
polyoxyethylene 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.



salts. Further, as an anphoteric surfactant, there can

bbe provided, for exanple, dinethyl alkyl |auryl
whataosres? al kyl gl yci nes, al kyl di (am noet hykPQT/JP2006/322904

gl yci nes, and i m dazolinium betaines. A s a nonionic

surfactant, there can be prgvided, for exanple,

pol yoxyet hyl ene al kyl ethe@ polyoxyethylene al kyl

al 1yl ethefs, » pRioHRIY &0y Lene: Ag ¥ AU TOANsRN BLAb Y S P4ment
glycerin esters, sorbitan esters, sucrose esters,

Wi y8§yﬁ%€¥+ene 5 %Eingf19'%geéﬁrbfﬁgHQQSpolymer, any of

pol yoxye ers sorblitan esters

oI 0 | ene ethers of sorbitol est rs,
ﬁHﬁéﬁ% SOBH gilﬁgﬁhijf‘%n%ef%ﬁ °d a%“égcﬂ known
an1ne oxi des, and pol yoxyet hyl ene alkylan1nes
Mefh8opr ghafEe G he PaRveded tﬁOBre’fﬁanrI@enEéﬁg‘ElFé%%H by
a resin having a hydrophilic group so as to provide it
5 manufiadtgpensinstiiads, Aphasieahbyl Manufasariraggamethods,
wat er -i nsol ubl e pignment with or mcroencapsulating it
phy sanabi gachenipaly methodny efd trechautildadlly kaowfacturing
nmet hods can be used. As a publicly known nethod, there

m@@ﬂoag.pr@[ﬁé@ﬁdhcafl(lry,e%ﬂ@?éecaﬁr@éﬂﬁ%dMeﬂan@B@Cékl&m@Ea an
met hods, ysically manufacturing nethods, physically

i%lﬂégkgéiaf%ctﬁﬁr?e J]&Z'%@lgﬁcllﬂé@ﬂﬁ&“ | 3h "B REt BB&P%erlzatlon

SpeC|f|ca 'y, there can be provided,

ﬁ%nglea g ﬁég(a %&%h 8?ﬁ¥3§6'%§%'6§1 we%%ggergatlon

SPt u zat ion e nérge red
coatln nethod a co cervatlon
10 (phase geparatlon method, a submerged drying method, a -

melting-dispersion-cooling method, an aerial suspension
coating method, a spray-drying method, an acid precipitation
method, and a phase inversion emulsification method.
The interfacial polymerization method is a method

15 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

20 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

25 particles of a core material is insolubilizéd by a curing
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(phase separation) nmethod, a subnerged dryi ng nethod,
a nel ting-di spersion-cooling nethod, an aeri al

waaepesEinn coati ng met hod, a spray-dryi ng netkonjP2a6v/322904

acid precipitation nethod, and a phase inversion
ermul sif ication nethod. Thgggnterfa0|al pol ynmeri zati on
met hod is a nethod such th two ki nds of nononers or

g\éﬂtkl ads. of i eachart Soans sepasah e Wwadilsgahwed in a
i spersion phase and a conti nuous phase and both

SUbStancesTﬁéﬁx&ﬁg%$%%ﬁﬁﬂ R?ﬁaé@t§gﬁé¥§%ﬂd%§rﬁg@hﬁﬁefs a

so as to forma he In-situ polynerization

RO RGHeP A i o4 GSosr SERCKT AL Dt eaan, ghren

subst ances_are provi ded fron1e|$her of fhe sides of a
PShE-FREBUSE phas¥aMItRudPEar T AT TRAEE S 5SasePareteelnto a
reaction and to forma wall film The submerged cured
cooaeirmgt eref ¢rotbars- ratest Rbassuchitha hdigdppodimar

pol ynmer solution containing particles of a core
coatentadtion iatsblaubiilluted pgase caw iamdgedormetcwall nfilm.
liquid so as to forma wall film The coacervation

ThehasBmsefad ali @ity methed is & medhwd ssieththBat adaliquid in
pol ymer dispersion liquid in which particles of a core

WIRBLAN hako A %&Ee%ra_%rls%@ H%sﬁ@?éé@tﬁg d AR 16A36Er Yaj£11
(concentrated phase) hi gh pol yner concentratlon

10 BOLES P ah et LA | g o

|n whi.ch a. core nateri.al di ersed | a solu ion o
aa ﬁHPFa whléh is not mlsc1£§e wf a conelnuous phase ot the

dispersion liquid so as to obtain a complex emulsion, and a
medium dissolving the water film_material is gradually removed
so as to form a wall film.

The melting-dispersion-cooling method is a method
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
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.

stock solution for capsulation is sprayed and contacted with
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filmmterial is prepared, the dispersion liquid is
added into a liquid which is not mscible wwth a

weznrhsMous phase of the dispersion |iquid so BSI/IR2006/322904

obtain a conpl ex enul sion, and a nmedi um di ssol ving the
water filmmaterial is gqugﬁjly removed so as to form
a wall film The nelting-di'spersion-cooling nethod is
ndtMRtAedssusd tdhadvaporale BhdnypptLridlatihieCRohponent
melted into Iiquid by heating and solidified at
w%%QEBgr¥ &§¥Peffﬁﬂ“f% E%rﬂ@@tedTﬁgT%éﬂ&“ﬁyad% itation method
particles of a core material are dispersed thereln,
they a de .be .fine . particles, and cool.ing._i
{ert B RBAC B AR kI LoPET e e SUP Al o GE5ERE 8F 20
coating nethod is a nmethod such that}ParthIes of a _
OL§PB1FaPet YBRL H SURGHEAIEANERIPRM S RIGRE 16y IZOUPS 15
fluidized bed and floated in gas streamwhile a
nep&rphgzed gul th of hasigl corppudete@rdsalta propidgetihand
m xed therein so as to forma wall film The
sspudyldtyi ng wetdmd knsadingt hednasdes hwitthata &#odbotchkg material
solution for capsulation is sprayed and contact ed
iw bhhausbng wedias,t guewagaent By antkutina1d 2aeliahi be
conmponent whereby a wall filmis forned. The acid
2R 8GIEPEL R bRN: STBIRA Ji$ haaABLBLgk Suthddiala @b heasd
one of anionic groups of an organic pol yneric conmpound

. al ni he ani ani pPS. kS i ze i :
p%%%ﬁglgapg (gr AU QU B8h3Y gra% %J;}?L{Zt}{ﬁ%l B)ﬁ g&\%ﬂ %:glgrlng

Onpoun SO as (0] prOVI e Sol u
wat er, _kneadi ng i made with.a colorin t ial i
AR GEAHLH N ULl GG P SRetT e srgregron aré'hade.

The phase inversion emulsification method is a method such

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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acidification is made with an acidic conpound so as to

preci pitate organi ¢ conpounds and fix them on the
waezloonsaae material, and finally, neutralizati OFCEIRI006/322904

di spersion are made. The phase inversion enul sif

ication method is a method . such that while a mxture

contai ning an anionic orga% ¢ pol ynmer havi ng

nusBRYStRY1dd M1 seat ee12itode CREIAtRY MRLGELRY1ESe,

provi ded as a organi c solvent phase, water is thrown

p%gggg%sngf gﬁ&h&posl%\é%: aaaai@peﬁyﬁ@@s opganhetSRAMEALic acid,

I's throwninto water. an-organi ¢ pol yner

bl RISk PR HRE Tkl acryr s

u e''can rov
exanpl e ol yam des, pol yurethanes, polyesters, . .
a5oPly R ba] aeRhaF & COPROYIBI yR Y Triet @t I AEEY ] b8 FEld

nmel am ne resins, phenol resins, polysaccharides,
cgebayiner, gy Rrsbingledexaedd, ceraleimer,psedéifisalginate,
natural rubbers, carboxypol ynethyl ene, polyvinyl
fakecghatidpplpanafiflingyr beksdaxe, wpodry waxy| hacdeaeed, beef
pol yvi nyl chloride, polyvinylidene chloride,

taehbw| osgrnAidy lwesd,| ehasgivakimy! cel | ul ose,
nitrocel | ul ose, hydroxyet hyl cel | ul ose, cellul ose :

acetate, pRhYR] HLRE, oRPELYSLYEE\Rne NOTRRANYTBRSaf6hic
copolynmers of {meth) acrylic acid, honopol yrrers and

gg§e8§L§lqsﬂ 507 @gertb@@gé}v_geée& { n&H %@g%@gy?g@ %o used.

: acryl at e copo tyrene-""(met _
AR SO0 VL L 0%, el ! ducOROLUIEE Sodium,
fgirgsggglgfiiﬂyvinyl alcohol, polyethylene glycol
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-insoluble 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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tall ow, carnauba wax, and al bumi n. Anmong these,
organi ¢ pol ynmers having an anionic group such as a

W@ 2000053412 gr oup or a sul fone group can be usedPCPHIPR006/322904

as a nonionic organic polynmer, there can be provided,
for exanple, polyvinyl alcaohol, polyethylene glyco
nononet hacryl ate, pol ypropylene gl yco

preperey Naery | gt dherEtMAXNP Ok yeh iyd € N8By Wok&ahg the surface
nononet hacryl ate and copol yners thereof, and cationic

i ng-openi | f 2= i inC
or o By o et ned  thr Bbh Gorp ot Supbr¥ssed.  Tf
aponi ficati has a _| ow wat er - so] ubi | j t nd.a, :
SROSRPES LR ittt BRLARSE Qe dnt Bl hor hucegiont
is not easily dissolved in cold water, which

but _ea s
ifafeychf aft it reftetapPEOVARR ot he HRf LSSt &ft caPsihation, and,

organi c polyner for constituting a wall filmof a

o ¢hecapser ehand,1 1% B wei ghre okhamrdd andy20edghy, the

wei ght or less of a water-insoluble coloring materi al
cololing proeevtty pifgriet 9igmentamdprpedlsdokd fidsnthe lowered.
content of the organic polyner is in the range

rdeseekbeds abves grivpeatibenthofedhear® ket pakyner in
the capsule is conparatively |low and, therefore, the

oRWEHELAGE Pdn ! NehL URHtNIPHEPERL yoﬂ%arﬁ_dmp@'lezﬁérmg(:h i s
caused by coating the surface of the pignent with the

FBHESBELICLITEr RO BE BUERpaged e rontentable
.be gigiicult to provide the effect of capsul ation,
1958 uBhet Fel ot ARG it is nore than 20 % by

wei ght, the
J That is, since a part of the coloring material is

not coated but is substantiallyrexposed, 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
as a coloring matérial, even if the content of the organic

polymer in the capsule is comparatively low; the dispersiblity
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coloring property of the pignment may be significantly
| onered. Further, as other properties thereof are
wa a0en334nt o consi deration, the content of the BCTaE0@G/322904
polymer is preferably in a range of 5 - 10 % by wei ght
of the waterinsoluble colorjng material. That is,
since a part of the coloring’ material is not coated

CQUEhbsp§§Q§$@n&hahky %Egasee,aﬁaﬁ 1 HuRIAdie, 0h theficient
coloring property can be suppressed and, on the other

%%r}gge sP _ILlPrfyt vl Gb%l gﬁltggngﬁ,t evh# “h iiss, Coa?;@&?gg %le

'S su stantially coate ect o ing t
i s_sinultanequsly provided. Also, the
SRrBP. REEF e MOIARICRr wal ght of ¢ he.of gan ¢ pol yrrer
is preferabl 000 or greater fromthe viewpoint

of
t he manuf a@@%%fel%"falalycar%ullé Preteraple gq mglect a suitable
substantially exposed" does not nean a parti al

cagpod gr po higsen | daridinphorn defethod wh misreepcansnbation.
and a crack but neans the condition of being

Fpas ekampl ¢, ekq@osad.inkerthel al whehyresr iorajamne mpicjodnt
which is a sel fdispersive pignment or a self-dispersive

peakRefe bl ACKo1 FankisRE , apodyGOLOhAMgs M vahy1epehrolidone,
the content of the organlc pol ynmer in the capsule is

cpoparatiNel Yed OW, Jhe di speisi blt&yoc{n tihe spicgment  can

e inproved and, herefore a suff |C|ent storage

bi | b h
PosteRe-FrESL AR ﬁv@éﬁ{hﬁgmﬁhﬁla%s o e egs a8t
pr

eferable to se| ec a su&tab
eth)acrylates, (meth)acrylic acid-(meth)acrylate copolymers,

(
styrene- (meth)acrylic acid 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.
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
microencapsulated pigment.

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

an anionic organic polymer having sélf—dispefsibility or
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organi ¢ pol yner dependi ng on a net hod of

m cr oencapsul ati on. For exanple, for an interfacial
w@oloynsizat i on net hod, pol yesters, pol yam desPCT/JP2006/322904

pol yur et hanes, pol yvinyl pyrrolidone, epoxy resins,

etc., are suitable. For aq§¢@-situ pol ynmeri zati on

nmet hod, honopol yners and copol yners of (neth)

sdelph 8t €5, ik MRitYr aekyhi €086t Thg (MEidhiaackylkat 8s a self-

copol ynmers, styrene- (meth) acrylic acid copol yners,

d@gk¥¥éﬂ¥é SN dei gRehyvbpyhi dene shlisd8n-type carbon

pof yam des, etc., "are suitable. For a subnerged cured

oating nethad, saodi al gi , pol y:ivi nyl. al cohol .

038Pk P, ot o S REAPALE o BELREEEN potoring

For a coacervation nethod, gelatin, cel | ul,oses

MASEEIAL RN A% ST IBFREIT Ve REEE IR IBENEhRr @ self-

publicly known encapsul ation nethods in addition to

dii ips &S Her T YRR Fadbhove Péafk bead sd anningz égensr 1s provided

obtaining a fine and uni form m croencapsul at ed

api gnmeotrgave sl vendis ehare easd oni ereidegd uda tapnats dconducted

precipitation nethod is selected as a nethod of

whiLCEe0gaPStd Bt icaN (PAEOBI Envs SHUIC pRI¥IELchBitsedis

as an organic polynmer for providing a wall filmof a

cALSEQCHPSHh fowiE wRRRSe 1 hPYer 9t A JBRliROd o St "BEAS or
such that a conpl ex of an ani oni c organi c pol yner

BB B AR VALY PSP B S ol g0 o
SPARPEDL g S S T YRR BB & venicae
for recording liquid or an additive into the organic 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 aqueous 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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material such as a self-dispersive organic pignment or
a sel fdispersion- type carbon black, and a curing

w@zensHs2 provi ded as an organi ¢ sol vent phaseP@nIP2006/322904

m crocapsul ation is conducted while self-dispersion
(phase inversion enulsifiqs&ipn) is caused by throw ng
water into the organic solvent phase or throw ng the

L8281 ¢ 288! ¥&Mg RNAsBicNtenpeted, tHeAdE, idovenst 9Ag the
phase nmethod, it is not problematic to mx a vehicle
[

nfi%lﬁrogﬁggéﬁufgt#érﬂu' G, 30 adghLb VS dURLNRAO1IGPLE.

sol vent ase for the manufacture. Particularly, it is
nore.preferaple to.mx a ligquid nmedi.umfor .r dj s
PP St e Bl ron Pt P sed PabERF e ining
can be directly manufactured. On the other hand, the
THEHd PHEBEN i $2 iRh MRPUEEEEPESA: et hod such that a part

of or all anionic groups in a watercontaining cake
obt ai ned b#lscmertifaacodvieny weedoln i Hg Wwiigrgeacapsulation
processes of neutralizing a part of or all anionic

agr depsrobednalosggnithepel gaprbeoptar viawy tioe smbopile,
groups with a basic conmpound, kneading it with a

A ROE1 BELOBS U sslatASnal sebfihsPer Yropadbgabhd butanol;
pi gnent or a self-dispersion-type carbon black in :

a%%H%QEé HeAE &R 1ML %@cﬁoﬁgrBén£$¥%}”%§IﬁdT%ubhalx9i?le;

acli dic using an acidic conpound to precipitate and fix

act di c “usi crdi’c col “prect
grentch crdufs iy A oarhg SLREL R R Br ke cpy

conduct | ng, Lhe 1 el gencapsul ALl of o ThUS.c,40,A948R1S o

ethylene dichloride; ketones such as acetone and isobutyl
methyl ketone; ethers such as tetrahydrofuran and dioxane; and
cellosolves such as methylcellosolve and butylcellosolve.
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 and 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]



10

15

20

25

containing a fine anionic mcroencapsul ated pi gnent

contai ni ng nuch pignent can be manufactured. Al so, as
wa2@ohssant used in the m croencapsul ati on as desSDIR2bed322904

above, there can be provided, for exanple,

al kyl al cohol s such as nethapol, ethanol, propanol and

but anol ; aromati c hydrocarbons such as benzol e,

tol uol e angls xy! B} uLet ¢os sHEbrasndetiniliBcelateclassified
et hyl acetate and butyl acetate; chlorinated

.hydr bons. sue ro t

10 BRRGrE ey o Bl B b aE Tt oo SRR e, fives and
t hyl - ket one; ether.s such as . .tetrahydrofyran, and

0B SREOT AT 61 1 Bs OrVEE S8 LEh sl VIt hy T s 16851 VBt Shic

butyl cel | osol ve. Al so, the m crocapsul es prepared by

regé Shanfe Rk s e fashpeesi arentrdepdilaréd Kibastfk these

sol vent by means of centrifugal separation,

dvielst mayi be, mipred lead iusedand, sif rreePsaed YreABYplEsBEXed and

wat er and necessary solvent so as to an objective

usedowdlt hgahothed aslicchmeanarbel usech fagr at Ipégpeasent Such a

i nvention. The average particle dianmeter of the

RNe2RaY! ag&sk pi JrRRMedOhhabnegndy sudretdhed &bedeseetbest the
above is preferably 50 nm- 180 nm Thus, the pignent:

prdlenes; foe Xgpy%ghoEo%gﬁigikgagd due to such a resin

coating so that t rubbi ng resistance of the object
to be printed can he.impraoved. .[Dyves] A-s dye _u
for recor d?%)g 5 qauclléi,lcdyé’gscﬁggs%?%amlor%’ ¥or éggmple’

C.I. acid yellows 17, 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,

C.I. acid blacks 1, 2, 7, 24, 26, and 94,

C.I. food yellows 3 and 4,

C.I. food reds 7, 9, and 14, and

C.I. food blacks 1 and 2,
can be used.

(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,

C.I. direct ofanges 26, 29, 62, and 102,



in acidic dyes, direct dyes, basic dyes, reactive dyes
and food colors in color indices and having excel |l ent
wowensxesi st ance and |ight fastness are used. P@/ira66/322904
ki nds of these dyes nay be m xed and used or, if
necessary, may be m xed aq% Ised wi th anot her col or
materi al such as a pignent. Such a coloring agent is

added in a range syeBcthatukheief beci,ofistheopresent;y, 7e,
i nvention is not inhibited. (a) As aC|d|c dyes and

0 ol Ofg X l. el 23,
74006 9 Olgef air@g ’16% é(%"s a}vgd
ig, fﬁ,g?g arfd 142 I, aC| reds 1 14,
18, 26, 27, éS 37, 42 ; 2, %7 2 g , % 06,
111, 114, 11 T134iress, B i§§ Soa4:" &ha g9, 3 %a0|§’ Y
blue 9 45, 92, and 249, C.|I. acid blacks 1, 2
74 775r217r2d54anc1@4 aad 1%lgod yellows 3 and 4 , C.1I.
food reds 7, 9, and 14, and C. |. food blacks 1 and 2
carcd@e bsegsed. (b) A s direct dyes, for exanple, C. 1.
direct yellows 1 , 12, 24, 26, 33, 44, 50, 86, 120,
132, 142, andcl44psCbhsidi deget,r éds ¢xamhle,9 , 13,
17, 20, 28, 31, 39, 80, 81, 83, 89, 225, and 227,
C.I. basic yellows 1, 2, 11, 13, 14, 15, 19, 21,
23, 24, 25, 28, 29, 32, 36, 40, 41, 45, 49, 51, 53, 63, 64,
65, 67, 70, 73, 77, 87, and 91,
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,
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,
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,

38, 41, 63, 80, and 95,
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C. 1. direct oranges 26, 29, 62, and 102,C 1 . direct
blues 1, 2, 6, 15, 22 , 25, 71, 76, 79, 86, 87 , 90 ,
weHo07/03BR , 165 , 199, and 202 , and C. 1. diremtT/h20akR2904

19, 22, 32, 38, 51, 56, 71, 74, 75, 77, 154, 168, and

171, can be used. (C) A s basic dyes, for exanple,
C.l. basic yellows 1, 2 f4 1, 13, 14, 15, 19, 21, 23,
At peoused. 29, 32, 36, 40, 41, 45, 49, 51, 53, 63,
64, 65, 67, 70, 73, 77, 87, and 91, C I. basic reds 2

, 12, 13, 14 ; }g 2g 2 4 %7 8 3%e438 ?ﬁ

30, 46, 40, Sr335510eq 4ng Ppyedea? 'yl sesg Egpiin o
102, 104, O%, aqd 112, CI. basic blues 1, 3, 5, 7
piggentsy ansr Ayeg ! 35, 41, 45, 47, 54, 62, 65, 66, 67,

69, 75, 77, 78, 89, 92, 93, 105, 117, 120, 122, 124, .
129, 137, 141t ia7prafarasse hAJuUES| a WasPE-BPaBRiezorganic
and 8 , can be used. (d) A s reactive dyes, for

sexamplte asCwellr escii wolbirdoks m@terdal Tor the pRrpmsgs of
17, C. 1. reactive yellows 1 , 5, 11, 13, 14, 20, 21,
p2dvidingd@ecdtdinl, 155uiGS usaad foF, a@ limageadiorve nigeds

1, 14, 17, 25, 26, 32, 37, 44, 46, 55, 60, 66, 74,
apPardfusaRecfdidddto the present invention with a desired
physical property or preventing clogging in a nozzle of a
recording head which is caused by the drying of the
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 recording head which is caused by
the drying of the recording liquid.

Specific examples of the wetting agents are
polyhydric alcohols such as ethylene glycol, diethyleﬁe
glycol, triethylene glycol, tetraethylene glycol,
polyethylene glycol, propylene glycol, 1,3-butanediol, 1,3-
propanediol, 2-methyl-1l,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, diethylene glycol
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C.l. reactive blues 1, 2, 7, 14, 15, 23, 32, 35,
38, 41, 63, 80, and 95,can be used. [Additives and

w@bysossal2 properties conmon to pignents and dyEsi/JR2006/322904

preferable to use a water-sol uble organic solvent as
wel |l as a coloring nateriau for the purposes of
provi di ng recording quuid’&géd for an i mage form ng

mRRRLRALYS eREEY, dithd citd 1R PGSR BRI Wiherd
desired physical property or preventing clogging in a

I r ihNn jichiis ca
RSO P SR RS SR A elbpiylEne glyeol
or gani c _.sol vent may incl ude ttin e Qr a
MBEREPE 6 RddnbOLYIY RS S ChGant B ST T GPhes
purpose of preventing clogging in a nozzle of a
etdydedienglyced MarORhicd Ydagddg @ ichetdmlions Srlvasd
recording liquid. Specific exanples of the wetting
nggebes zarle efdleyhy driite oglesoivoing asudmgah egterplosed ic
gl ycol, diethylene glycol, triethylene glycol,

coebbaedly lsare glsy tieime thglly-et-pwired iglopeql N-pryvapylxsrahyl-2-
glycol, 1 ,3-butanediol, 1,3- propanediol, 2-nethyl-I,

pgr%qp_@%éi, Ob~ply rirb1hdonRe dilgl3 - dhmet RANMARRGIAlidihone,
- hexanedi ol , glycerin, 1 ,2 ,6-hexanetriol,

oG o SRR B, o PR O 2
m%%%%&%ormamide, and N,N-dimethylformamide; amines such as
monoethanolamine, diethanolamine, triethanolamine,
monoethylamine, diethylamine, and triethylamine; sulfur-
containing compounds such as dimetyl sulfoxide, sulfolane,
and thiodiethanol; 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 the
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



such as ethyl ene glycol nonoethyl ether, ethylene

gl ycol nonobutyl ether, diethylene glycol nononethyl
wetdeenss4td et hyl ene gl ycol nonoet hyl ether, di erduyirene/322904

gl ycol nonobutyl ether, triethylene glycol nonobutyl

et her, tetraethyl ene egcoL%{aononethyl et her, and

propyl ene gl ycol nonoethyl “ether; pol yhydric al coho

P oxS/HEA HC AT BB diley Glicy Rty s her

ethyl éne gl ycol" nonobenzyl et her;
it ' e .
STARASNS o S 0 NG ATRE Yl SOOI PUTAS < ne
SRR i a3 Ml Plaald SRGn 3 smoroves

ormam de, and N , N-di net hyl f or mam de; am nes such as
aish déteh deslediiartd O rdiseaesh Gadnife 1G4 SI84hol ani ne,
nonoet hyl am ne, diethylam ne, and triethyl am ne;

5 sul furcontai ni ng conpounds such as di netyl sulfoxide,
sul f ol ane, ~and thi odi et hanol ; propyl ene carbonat e,
et hyl ene carbgna{e, and g-butyrol actone. These
sol vents eR()QgH eH.D)oH kR.conplnation wth
wat er. Al so, W\he penetrétiﬁg 5gent is added for the
purpose of inproving the wettability of a material to
be recorded with recording |iquid and adjusting the
penetration speed thereof. As a penetrating agent,

Pt 5 TR PR ALY g oo

formulas (1) I's,” since

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

10

CH, CH, GCH, CH,
| | | |
CH,~CH-CH,~C~C = C-C-CH,~CH-CH,
+ A

0 0
| |
CH,  CH,
| |
CH,  CH,
| |
0 o)
o +.
H H  eeeees (1)

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

15 R-(OCH,CH,) H =+ +(I)



pol yoxyet hyl ene al kyl phenyl ether-type surfactant of

the following formula (1), a acetylene glycol-type
waanfasuant of the following fornula (11), a PCT/JP2006/322904

pol yoxyet hyl ene al kyl ether-type surfactant of the

following formula (111) andpol yoxyet hyl ene

pol yoxypr opyl ene al kyl ethe 4-type surfactant of the

followi ng forgruka &I MydeaBakBwRr chhenswitace t-ensi eArbon
of liquid, the wettability can be |nproved and the

a%%ﬁ%t :id?&i nm%@/:%%y%rocla&@ﬁedn% eeseds 1B )200(£CH 2CH20 )

on c ain vvlth 6 - 14 carbon
atons which may b e branched and k is 5 - 20.) CK CK
CK CK CH3-CHCH2-CGC CCGCH2-CHCH3 OO CH2 CH2 CH2
CH2 OO Imin HH(E (E(gﬁh of mand nis 0 - 40-
R (OCH2CH2)nH (HI) (R i s Bydr ocarbon chain with 6 -
14 carbon atons which rra b e branched and k is 5 -
20.) CH3 H- (OCHZCHZ)m (OCHCHZ)n R nese e (IV)

(R is a hydrocarbon chain with 6 - 14 carbon

atoms and each of m and n is a number equal to or less than

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 monoaliyl 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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H(OCH CHJ -(OCHCHI-R (N) (R is a hydrocarbon chain
with 6 - 14 carbon atons and each of mand nis a

woemhesssexjual to or less than 20. ) | n additi orCl/aP2060322904

conmpounds of the formulas (1) - (1V), there can be
used, for exanple, polyhydric alcohol alkyl or aryl
et hers such as diethyl ene éﬁycol nmonophenyl et her,

ethyl ene ghycgl arm%@ﬁaeeﬁkfs&lagﬁt e@ﬂaﬂ@r@%n%wﬁkonded
nonoallyl et her, diethylene glycol monobutyl

fefgg% I%,gg?g'r%oggie r@%@ﬂpggxg SLR0! ok gterta%gy' ene

onic surfactants such

gty Rl EiRa R et 1e %éaa{ L KRB A BB Lo

such as ethanol and 2-propanol, and diethylene glyco
AABHOLAEYPT etthdaties - particularly preferable. However,

the surfactant is not particularly limted and can be
appropri atk$ ya seindonéd dopéadiant orthidre panpbsepranided,
for exanple, there can be provided anionic

four Easmpnd S,adwileniec gdycdhet grd SsurAtguitahes), c
surfactants, and fluorinated surfactants .As an

p@fﬂ&/@ﬁ%{@tﬁ}lﬂér@tﬁmyal £BRE®s Cago DiosRf@viydesie hOkylphenyl
exanpl e, pol yoxyet hyl ene afkyl et her acet at es,

eqpl ?‘s‘yyﬂ? %ﬁ}ﬁe}tﬂ 18pat S§ !Laéjét%/%r_aé escmda%glyoxyethylene

'Kyl at'es.

sorbitan fatty acid esters.

As an acetylene glycbl—type surfactant, there can
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) bétaine, and dimethyl lauryl betaine.

Among these surfactants, surfactants represented by



As a nonionic surfactant, there can be provided, for

exanpl e, acetyl ene glycol-type surfactants,
w@oioyosssex hyl ene al kyl ethers, pol yoxyet hyl enePCT/JP2006/322904

al kyl phenyl ethers, pol yoxyethylene al kyl esters, and

pol yoxyet hyl ene sorbltan f%t_y acid esters. As an

acetyl ene egcoI-type surfactant, there can be

t%O\beQQwuﬁﬁ g e fdmAas? (V), (VI), (VII), (VITI), (IX),
, 9-tetranet -5-decyne-4, 7- dIO| 3

- dli - 3, 6-diol, and 3
an-S#?ESEg pﬁ%exf%g% 3-o0l. For the acetyl ene
gl ycol -type surfactant, there can be provided, for
exanpl e, Surfynol 104, 82, 465, 485, and TG (avail able
fromAi r Products and Chem cals, Inc.) as commercia
products As an anphoteric surfactant, there can be

o OB e ol GIATR L, OSSR BSRIRR, S5 P

dlhydroxyethyl betaine. In addition, there can be
provi ded, for exanple, Iauryldinethylanineoxide,
nmyri styl di met hyl am neoxi de, stearyl di net hyl am neoxi de,

5  di hydroxyethydHauradiamoraaxhdev) pokly oy elnhl&)e group with
coconut oil al kyl di met hyl am neoxi de, di net hyl al kyl

6 COgaNUL ) HetA S WAIERIhATUHY bt Hnda. behaagean%er of

these surfactants, surfactants represent ed ythe

E?&; H% %%05%%é?t69e erab?lﬁ\igjé%ﬁgr é&VI E§%gr“2ry

hCH2 COOV|
ammonlum 1 AQ, quaternary phosphonium ions, and alkanolamines.

CH,CO0- R2
MO, SCHCOO-R?

10

In chemical formula (VI), R® is an alkyl group with
5 - 16 carbon atoms which may be branched. M is selected from
alkali metal ions, quaternary ammonium ions, quaternary

15 phosphonium ions, and alkanolamines.

R(O)—O(CH,CHOKH - (vin



In chemcal formula (V) , Rl i s an alkyl group with
6 - 14 carbon atons which may b e branched. h is an

wo oogge1n f 3 - 12. Mis selected from al kal i PerEIR2006/322904
i ons, quaternary ammoni um ions, quaternary phosphoni um
ions, and al kanol am nes . CHoCOO-R | 9 (M)
MXBSCHCOO-R2 I n chemcal formula (VI) , RR i s an

al kyl gr oupn Widhizal ¥omGakbonraf on® wBi 8hhj@¥odhon group
branched. Mis selected fromal kali nmetal ions,

s%gt SF E%%%Y?le%s 6 Qual eL DAl %‘%% %hQH&FH‘ hQPSoe

OkH (M1)In chemcal fornula

VI | R3 is.ah arbon grou uch as al kyl groups
b&aa ?“%d 1% o 8%5 Qhi 2 2 ﬁ%@ be branched. k is

an integer o f 5 - 20. R4 - (OCHZ CH2 )JOH (M11)
In chemcal fornmula (VIIl), R4 is a hydrocarbon group
such as al kyl groups with 6 - 14 carbon atons. j is an
integer of 5 - 20. CH3 H (OCH2CH2) - (OCHCH2)-R6 In

s I orompClaGHE IR o o whi SL"(‘W“;‘y e

br anched. Each of L and pis |ndependently an i nteger

of 1 -
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 BawxNIN (lx)
H-(OCH,CH,) ~(OCHCH,) -R .
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.



20. CH3 CH3CHC In chem cal formula (X) , each of g and

r is independently an integer of 0 - 40. The
waanfasuent s represented by chem cal formul as ¥oA/Jrneb/322904

(M) shown above are specifically provided in the form

of a free acid, below Flrst as a surfactant of (V) ,

the foll ow ng ones represerﬁlted by (V-1) to (V-6) can

be provided. CH3 (CH 2) 2Q(CH 2CH20) 3CH2COCH - (V-D

CH3 (CH 2) 12Q(CH 2CH20O) 4CH2COOH (V-2)CH3 (CH2)

120( CH 2(}(2 5&@ (V- 3)03}3 @H2) 120(CH 2CH20)

20H2

6CH2COOH (V )6 CHQOY ) 3CH2COCH
(CH2) 5 ﬁ-&@.lﬁ@a@r@l—t}cm}-l the foll owi ng
ones represente y (M-1) td (V= 4) carP
provi ded. CH2CO HE3S- CHC HCHO3 CH2C(II:HCH 2CH2CH2CH3
(vi-2) HO0S 0CHOCHb 311 LI CH
CH(CHg) 2 CH2 pCHI) 2 CH2

on) o,

CI) q ) r

|
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

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

CH;(CH;),,0(CH,CH,0);CH,COOH "~ (V-1)
10

CH,(CH,),,0(CH,CH,0) ,CH,COOH - (v-2)



HO3S- CHCOOCHCH( CH3) 2 (VI 3) CH(CH3) 2As a fluori nated
surfactant, one represented by the foll ow ng chem ca
wo oomosa1 A) is preferable. CF, CF, (CF CF ) m CHCT/JP2006/322904

CH2Q(CH2CH2O) nH (A) In chemical formula (A) , mis an
integer of 0 - 10, and n is an integer of 1 - 40. As a
fluorinated surfactant, t hére can be provi ded, for
exanpl e, perf l|uoroal kyl sulfonic acid conpounds, perf

| uor oal kyl carboxylic acid conmpounds, perf | uoroal kyl

ph a ORPO erf, I 0 I neoxi dey,_
coﬁg{wﬁw@ﬁaﬂ‘g zﬁﬁ%t&i%hgﬁisg# %nga%ﬁr S havie(Xg 3&
perf | uoroal kyl ether group as a side chain. Anbng

t hese, a pol yoxyal kyl ene ether pol ynmers having a perf

| uor oal kyl ether group as a side chain has a | ow
foamability and a | ow fluorine conpound

bi oaccunul ati on potential, which is recently

consi dered problematic, and is therefore safety, which
is particularly preferable. As a perfluoroal kyl

s@ If-b{]( Clag )d\ MH%CH?G) c@HSCO@iHed, -f.or.(V-4)
exanpl e, peéerfluoroal kyl sulffonrc actds and

perfl uoroal kyl sulfonates. As a perfl uoroal kyl
carboxylic acid conpound, there can be provided, for
exanpl e, perfluoroal kyl carboxylic aci dsand

per fl uoroal kyl carboxyl at es.

CH3(CH2)1 1(I')HO(CHZCHZO)GCHZCOOH
CHj

CH,(CH)); CHO(CH,CH,0),CH,COOH
(CH,)5CH4

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

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



Al so, as a perfluoroal kyl phosphate conpound, there

can be provided, for exanple, esters derived from
w@anfhisaroal kyl phosphoric acids and salts of BsSU&E2806822904

per fl uoroal kyl phosphoric acids. As a pol yoxyal kyl ene

et her polyners having a perf| uoroal kyl ether group as

a side chain, there can be Sfpdrovi ded, for exanple,

pol yoxyal kyl ene ether polynmers having a perfl uoroal kyl

et her group as a si @H hal(DH39quat es of

pol yoxyal kyl ene et hdr yirer's havi ng a perfl uoroal kyl
et her group GO@&H%@HGH@ salts of a ~
pol yoxyal kylle et her pol'ymers having a perfluor og\Ylk)]l)

et her GHBOOMH GHQ@El.2 counter ion of a
H%‘h&— O?H%rfact gat

salt in e fl uorllnate s descri bed above,

there can be provi CHg exanple, Li, Na, K, NH,
NH3CH2CH20H, NH2 ( CH2C)—|S’ and NH(CH 2CH2OH) 3-

The fluorinated surfactant may be appropriately

synt hesi zed and used or a commerci al product may be
used. As a commercial product thereof, there can be
provi ded, for exanple, Surflon S-II1l, S-112, S-113,
S-121, S 131, S-132, S-141, and S-145 (avail able from
Asahi dass Co., Ltd.@¢gH4Fluorad FC-93, FC- 95, FC 98,
FC- 129, FC 135, FC 17pC3 FC— 430, and FC-431 (avail able

from Sum t p:'rt%ﬁl\/tj@@@ O?F%E)H:;MO F14O5__,_a(|w_2)

F-474 (avai & from Dal n
HO.S-CHCOOCHCH CH CH CH
3 | 27 2 2 3

CH,

GH(CHy),
CH,COOCHCH(CHy),
HO,S-CHCOOGHGH(CH,),

CH,CO0CH,CH,CH(CH),
HO,S-CHCOOCH,CH,CH(CH,),



and Chem cals, Incorporated) ; Zonyl TBS, FSP, FSA,

FSN- 100, FSN, FSO 100, FSO FS-300, UR (avail able from
wuBonsp1z FT-11 0, FT-250, FT-251, FT-400S, FTPABLR2006/322904

FT-400SW (avai |l abl e from NECS Co. Ltd.); and PF-151N

(avail abl e from Omova Sol Hrons Inc.) Anmong these,

Zonyl FSN, FSO 100, and FSO~(avail abl e from DuPont)

are particul asl ¥ prebeiabtedi BukenBEaqtf Bhehrepresented by
reliability and good col or developnent Qh er

thATRARGRLS %; %Q%?‘t* JRar G ALl Y alhi mid zﬂ— b e

approprlat ected accordlng to n ere
can be provided, for exanple, resin enuIS|ons, pH

adj ustors, antiseptics or fungicides, rust inhibitors,
antioxidants, ultraviolet ray absorbers, oxygen
absorbers, and light stabilizers . Aresin emulsion is
obtained b y dispersing a resin fine particle in water

as (AEC PNt | (@'F“’CP ?r?-?——a(')#-l r@H C@Stﬁ#”(ﬁ-{d@?‘ﬁﬁls' RG.. (A)

agent 3such as 2a’ s@rfactant? ing%to heed
Cenerally, it is preferable that the content o f a
resin fine particle as a di spersed phase conmponent
(the content of a resin fine particle in a resin
emul sion) is 10 - 70 % b y nmass. Also, in regard to

the particlge HaMRLE" BinhDg (ﬁﬁ'ﬂnﬁkﬁ%upéBEE§E§ ofhe - 10,
average particle dlaneter is preferably 10 -

n r-a Iy 300 nm partrcularly, b
anHtak I'ng us%ﬁ%%? %F %Qrecordrng apparatus into

conS|derat|on
As a fluorlnated surfactant, there can be

provided, for example, perfluoroalkyl sulfonic acid
compounds, perfluoroalkyl carboxylic acid compounds,
perfluoroalkyl phosphate compoands, perfluoroalkyl
ethyleneoxide compounds, and polyoxyalkylene ether polymers
having a perfluoroalkyl ether group as a side chain. Among
these, a polyoxyalkylene ether polymers having a
perfluorocalkyl ether group as a side chain has a low
foamability and a lew fluorine compound biocaccumulation
potential, which is recently considered problematic, and is
therefore safety, which is particularly preferable.

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

As a perfluoroalkyl carboxylic acid compound, there

can be provided, for example, perfluoroalkyl carboxylic acids
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The material o f the resin fine particle in the

di spersed phase is not particularly limted and can
whemppsapx i ately sel ected according to the purpos&E20emi2904

there can be provided, for exanple, acrylic resins,

vinyl acetate resins, styrenge resins, butadiene

resins, styrene-butadiene resins, vinyl chloride

@S LBS£186F YA LIBLY (@I®ok§3hBEs. and acryl silicone
resins. Anong these, acryl silicone resins are -

particul arj s@f%&?%@%@%f&ﬁggoéﬁ§§f HBH SH A %%%Pgﬁnd, there

appropriately synthesized and used or a comerc
roduct may.b ed. As.ac [ Yy avai l abl e
BEoPHRRETLIST, e B p e BTent o el SR,
M crogel E-1002, E-5002 (styrene-acryl resin :
et EPERR] k%m%@h@rﬂ&%ﬁﬁ%p@m b of estegs) ot
VONCOAT 4001 (an acrylic resin emulsion, avail able
Peréripapal kpbrehaseherd cCheatieéal s, | ncorporated) ;
VONCOAT 5454 (a styrene-acryl resin enul sion,
avai | abl e As o el ywuixypdkyllerke anthdham loales;s having a
I ncorporated) ; SAE-1014 (a styrene-acryl resin
Pl §bebal eynid e giroam £EQN Snddattatiingn ) herSathh ned
SK-200 (an acrylic resin emulsion, available from

p%%bqgedghﬁﬁg(%ﬂankﬂQHsFBXySanlk§£Eﬁé Pl oACnE2s %F%ing a

61 (acrylic resin ermulsions, available from Rohm an
PRI ERERRRYY colanathul B Sed o088 LAGkKLes of
Silicone resin emul sions, avaiTable frorh Toyo I'n g.
Cg., Ltﬁ%%' and #3070 (a nethyl nethacr %&te o&xnfr th
PREYPHYBHEY L5 %n, *HiFdi PROVESFP ot Y iM Perfluordalkyl 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
example, Li, Na, K, NH4, NH3;CH,CH,OH, NH,(CH,CH,OH),, 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 thereof, there can be
provided, for example, Surflon S-111, S-112, S-113, S-121, S-
131, S-132, S-141, and S-145 (available from Asahi Glass Co.,
Ltd.); Fluorad FC-93, FC-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

and Chemicals, Incorporated); Zonyl TBS, FSP, FSA, FSN-100,
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Col or Ltd. ). The content of the added resin fine
particle conponent in a resin enulsion inthe ink is

weemfesaid y 0.1 -50 % by nmass, nore preferabl ypOr/s20062122904

% by mass, and further preferably 1 - 10 % by mass. |If
the content is less than 0.1 % by nmass, the effect of
i nproving the resistance to' <l oggi ng and the ejection

FNebiFsbL Yo ORYFSOL Hee 394l f URI eavai Bawh d ffrdm Inapgf@;at e]!"T 110,
than 50 @6by mass, the preservatlon stability of

Eﬁn556ayFPe 9fgﬁ§QQ%O %TSQEBaC@TI . VPWanlgable from NEOS

recordlng I qui UsSEq’i n af I age form ng appar at us

chf%1?anagﬂgpg g#@f E36F9¥§§F|%28 gi%LS?L%tloné, Inc.).

vi ewpoi nt of satisfaction of both the wettabili
Pg@agnsheaer e%:%ah d¢Nredrim. 8Rd %rh% ¥ it a&ﬁasﬁ-e from

liquid drop particle. Simlarly, the viscosity of a
DuFeotdi age | pajticuladivebeedbrgble o ravgs of hioh- 30
nPa-s, and nore preferably in a range of 5.0 - 10.0
r@Raablﬂibywamdaguaﬂmmmlnt dévéhepre¢retct i on stability.

Al so, the pH of the recording liquid is preferably in

a range of oBher ldemptnirer @rpr gber gt tyi dul aa 1kangRi éd 6and
- 10 fromthe viewpoint of the corrosion prevention

Ja9r p@ ggg;% pﬂéelvw %';slgee&acg%céf@u{d Gy eecd SQnd@here

antiseptic or a ungl ci de can be contai ned
can be provided, for example, resin emulsions, pH adjustors,
antiseptics or fungicides, rust inhibitors, antioxidants,'
ultraviolet ray absorbers, oxygen absorbers, and light
stabilizers.

A resin emulsion is obtained by dispersing a resin
fine particle in water as a continuous 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 taking.use in an ink jet recording appapatus
into consideration.

The material of the resin fine particle in the

dispersed phase is not particularly limited and can be



in the recording |liquid, whereby the growth of

bacteria can be suppressed and the preservation
warabosi4ly and i mage quality stability thereof PCEIP20&/322904

i nproved. As an antiseptic and fungicide, there can be

used, for exanple, benzotri zoIe sodi um

dehydroacetate sodi um sorbPat

a%p%b!r%a@i | Qd rdcrd Gecokapﬁ@l@@%n@ﬁﬁ%@egoaﬁ@ume can
so |un1benzoate and sodi um pent achl orophenol ate .

? o) édéHStféphéPdﬁ%?eby rgﬁl%oQEQHHEd bgn$ﬁeacetate resins,

ing {iqurd a coatlng can be 1 orned
surface the head, etc. cts
Froerac Feoise tynshiedn, TeRt Tor OB ERAraor i ALSsins,
rust inhibitor, there can_be used, for exanple acidic
VéGVﬂlFﬁéorg%ﬁl{ﬁﬁﬁﬂ%ro§GFYéf§tY¥?ﬂ%xﬁ§ﬁ%ﬁ§olPB agrayl
amoni um dii sopropyl ammoniumnitrite,
5 spéataepeyrésinsl tAsongnicheaee, a@WMﬂcﬁk%AﬂQ@ﬁe%?BlnS are
amoniumnitrite. Also, an antioxi dant can be
paentaubedl y nptdferadderdi ng | i quid, whereby the
anti oxi dant can quench radi cal species which can cause

corrosion and LV RInulBE oA OhE PShO EeibraeR 1i/heynthesized
radi cal species are generated. A s an antioxidant,

aRBeHQEHCofoﬁpc%ﬁ&%srcﬁﬁqg gscngw KL

representatlve I C COﬁpOUﬂ there can be

pr OVI ded If\gra e(%(Oa erc aﬁ_?ﬂpOUﬂdf l§ e reasslnh)é uggw nontehere
and gallates an ere pﬁeno? iC conpoun S Suc

2,6-ditert- butyl cresol st ear

10 CéndpetEF?V%ﬁﬁ%ﬂ ‘@rpexample, Mlcrogél f&%Z E-5002
(styrene-acryl resin emulsions, available from Nippon Paint
Co., Ltd.); VONCOAT 4001 (an acrylic resin emulsion, available
from Dainippon Ink and Chemicalé; Incorporated); VONCOAT 5454
(a styrene-acryl resin emulsion, available from Dainippon Ink

15 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

20 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

25 component in a resin emulsion in the ink is preferably 0.1 -
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hydr oxyphenyl ) propionate, 2,2' -nethylenebis
(4-met hyl -6-tertbutyl phenol) , 2,2' -nethylenebis

W@ 200205842 6-t ert - but yl phenol ) , 4 , 4 '-thi obi BCT/JP2006/322904
(3-nmethyl-6-tert-butyl phenol) , 1, 1 ,3-tris (2-
nmet hyl - 4- hydr oxy-5-tert- bu%glphenyl) butane 1,3,
5-trinmethyl- 2,4, 6-tris (

59- 8i pi ehd s uopyrbeazyb) y bergeneo & by fdss, and further
5-dittert-butyl - 4-hydroxybenzyl) isocyanurate, and

p%35595$f fEtfﬁd en%yomag§  PE thé“cdﬂ% ehtPYkYheds than

roxyp enyl ) propronat e] met hane. an am ne

oc@mpound, _t her previded, for exa
?dlpg%ﬁ§? ?j t §h§|5ﬁ86|a§1%9 f%w%q%ﬂfa rr8s1$tanc‘:e to
napht hyl am ne, phenyl - a-napht hyl am ne, N N -

Cﬁagﬂ%%9|aQﬁKﬁﬂﬁnﬁjgﬁgapgn§ﬁﬁbl tqqmay not’ be’ suffftlent, and
' -di phenyl et hyl enedi am ne, phenothi azine, N ,N

if- k- S%cgtﬁﬁﬁﬁr-ﬁhgﬁeﬁ9len@ﬂlmﬁﬁ&nathﬁuwnﬁsﬁrvatlon stability
t etranet hyl - di am nodi phenyl net hane. Al so, for the

ofather jinls uhdywrbec degabdedg conpounds and

phosphor us- cont ai ni ng conpounds are representative. As

a sul fur-cod alurifageCoBpoUst, of hereaniibg piguidetssed in
for exanple, dilauryl thiodipropionate, distearyl

thﬁ%@rﬂﬁnﬁr}?& Qpph@HEul StEHYind h;'oo@h%r BRL9BAE €nvention
di myristyl thlodlproplonate di st'earyl

g ?re%glfaﬂgif Oyra%ﬁsN;m @ﬁ&%&?&%%@e@agaﬁohg a&?‘ Nc{m

hor'us conta ning conp
there can be r Qvi

exa phenyl
£5RBS AT BLeY %Q%eé%lﬁ LT ST BochethP BRbLHN ki
trilauryl trithi ophosphite, dlphenyl |sodec¥ o
apRBEPRI 2 eGPy MePhBRyFNG HdspHiGtr@ating af s ehkqyid drop -
pent aerythritol phosphite.
particle.

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,



As a pH adjuster contained in the recording |iquid,

there can be used, for exanple, hydroxides of alKkal
woreabhss4saich as |ithi um hydroxi de, sodi um hydrwr/nap06/322904

and potassi um hydr oxi de; annonlun1hydrOX|de

quat er nary anmoni um hydr oxi qi quat er nary phosphoni um

hydr oxi des; car bonat es of ali netals such as

sbbiti B U Be B 26 BOAGE a t 8,00h dHM BRI AR, @fl%yrldlnethlol 1-oxide,
potaSS|uncarbonate am nes such as di et hanol am ne and

ige?cgw g ARG Q%beuﬁagd,smmwr&r@%e%ﬂd BLET
f an

aci urlc aci d; "and acetic acid
%rav oIet (y qpsorber there can be provided, for

p?x ]henone based ul traviol et-ray absorbers,
benzotrlazole based ultraviolet-ra absorbers
sal i cyl at 215 IT4SEvitBNePLFRY fp&antained in the
cyanoacryl ate-type ultraviolet-ray absorbers, and

5 rafekéingohplwhd badedebyt pavPadlt g rean &igs Somed. opsa gnetal
benzophenone- based ul travi ol et-ray absorber, there can
shefpcevofiethe flmadgx anpl. ¢, which contacts the liquid, so as to
2- hydr oxy- 4- noct oxybenzophenone,

pZehyat oxlye dcdr-riadesy kaxybepzomenontist2,i4hibitor, there can
di hydr oxybenzophenone,

bg H¥gaoxfbﬂ'éﬁgﬂﬁléyb%@ieﬁgegﬁi¥ﬁté§“jsodlum thlosulfate,
, 20, 4, 4'-tetrahydroxybenzophenone .

tR‘iBégéi %Picee%fi%for e&%%'f gé Jpﬂ%}p%h%gggﬂlu%hg{@rlte,
P N S
nitrite.

Also, an antioxidant can be contained in the
recording liquid, whereby the aﬁtioxidant can quench radical
species which can cause corrosion and prevent the corrosion

15 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-

20 tert-butyl-p-cresol, stearyl P-(3,5-di-tert-butyl-4-
hyd;oxyphenyl)propionate, 2,2"-methylenebis (4-methyl-6-tert-
butylphenol), 2,2’—methylenebis(4—ethyl—6—tert—butylphenol),
4,4’ -thiobis (3-methyl-6-tert-butylphenol), 1,1,3-tris(2-
methyl-4-hydroxy-5-tert-butylphenyl)butane, 1,3,5—trimethy;—

25 2,4,6-tris(3,5-di-tert-4-hydroxybenzyl)benzene, tris(3,5-dit-
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oct oxyphenyl ) benzotriazole, and 2- (2' -hydroxy-3'
-tert-butyl- 5 '-nethyl phenyl) -5-chl orobenzotriazol e.

WA00/05ak3 cyl at e-type ultravi ol et -ray absor berpCt/irene/322904

can be provided, for exanple, phenyl salicylate,
p-tertbutyl phenyl salicylat e,_ and p-octyl phenyl

salicylate. As a cyanoacr yl5at e-type ultraviolet-ray

taksopheyl -1 hef@ Gabhe vl 9¥begshutdle xarpl e, et hyl
2-cyano-3, 3 ' -di phenylyacr yl ate, nmethyl
107132 =% (QPEt hgxyphenw e Aackyl ate, and

t%fﬁﬁﬂ% c(flgﬁ%i-%{-enet y(l(3 gg (gﬁe?%pxyphesﬁyl )acryl ate .
e P R BB her e el BfenBbuna, there

octyl phenyl) sulfide, 2 .2 '-thiobi C .
ceR. bl PIOULGPRnaFaE cF kel y | Bell e RPERYL -PrPhenylensdianine,
"-thiobis (4-tert-octyl phalate) -2- ethyl hexyl am ne
phieokeétBtnaphtmndrdne? phehybhit-snquhttrerlisodngl pNaNatf)
triethanol am ne nickel (Il1) . Anink in an ink nedia

ngphthgtop-thmgnytlentcae aprias enll, N hwéiphiagry lieg hydrobd tamui reel,

by dissolving or dispersing, at |least, water, a
phehothiDgz agenin, NRdiiaswet b byl agetianyarRtcdipRNAE | 24HhdH, 47 -
agent and a surfactant according to need, and further

t3RPLASEh FOIPOREHoAPERAGL At E M HEChIdD, aFcRAURAUSat ter,
medi um and further stirfing and m xing them according
A R 0 PR R Rl
c%%bg&nggaggé’régréggntative. As a sulfur-containing compound,
there can be provided, for example, dilauryl thiodipropionate,
distearyl thiodipropionate, lauryl stearyl thiodipropionate,
dimyristyl thiodipropionate, digtearyl 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 ﬁhenyl 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 hydroxide, and potassiqm
hydroxide; ammonium hydroxide; quaternary ammonium hydroxides;

quaternary phosphonium hydroxides; carbonates of alkali metals

such as lithium carbonate, sodium carbonate, and potassium
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ul trasound di spersing machine and the stirring and
m xi ng can be attained by an usual stirring machine

waoornsp4ee stirring bl ade, a magnetic stirrer, BCT/&2006/322904

hi gh- speed di spersi ng machi ne. The color of ink is not
particularly Iimted and q%%_be appropriately sel ected
according to the purpose, and there can be provided,
cb@boB%88P! Smin |sawh EBYEDEBhatyRihiraNGnd aeketMbedl#iine ;
ink set in which at least two kinds of the colors are
pdsed é@i&onﬁwifﬂdﬂﬁ&r&% Heed; t Qi Pefd dnd;ecnéuPdc acid; and
amul'ti-col or’ i'mage can be formed, and when an ink set

in mhich.gll the colors are used in conmbination is

2G&§54Ct 8°PRiform recording, a full-color image can be
formed. In_thus configured i mage form ng apparatus

the paper 2hedR LR, Péegéﬁaﬁn %%ﬁﬁ?ét&%egﬁeCBQ BRe
fromthe paper feeding part, and the paper sheet 112
pred16pgr ok¢ e Emp heer gﬁeappyewmm yld rgyiaedt pyay

the guide 115 and conveyed into the space between the
abspvbyos, biednzdt2li saued et-hesedunt eravigl ledr-ra32 abFarpdes,,

the | eadi ng edge of the paper sheet 112 is guided by
skhecgoaveyt sk guitdevild3eandapr gssemthdns,t kgyaheadipate-type
edge pressing roller 125 against the conveyor belt

w12LavaBdet bea pomwyance, dhhgChiOke Ofcdrpliex-shaeged by
approxi mately 90. Then, an alternating voltage such

ugg?évgoggflgéygﬂ%&gggksand a negative output are

rnat el'y repeat TS applied to the charging roller

126 fron1agsﬁg3gg§¥%ﬁﬂg%% Engased ultraviolet-ray absorber,

there can be provided, for example, 2-hydroxy-4-n-
octoxybenzophenone, 2-hydroxy-4-n-dodecyloxybenzophenone, 2,4-
dihydroxybenzophenone, 2—hydroxy;4—methoxybenzophenone, and
2,2",4,4" -tetrahydroxybenzophenone.

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-
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,

there can be provided, for example, ethyl 2-cyano-3,3’-



10

15

20

25

part by a control circuit which is not shown in the

figures and the conveyer belt 121 is charged with an
w@bdognssaii ng chargi ng voltage pattern, that i SPCT@R2006/322904

positively and negatively charged strips with a

constant width alternatelyin the sub-scanning

direction which is a rotational direction thereof.

d ﬁ@n&b&cﬁﬁﬁﬁknsh%ﬁhillz—& ah &8 aRithand_ggnveyed on

t he conveyor belt 121 which is positively and

m@%géﬁg@ﬁg%a@(@%@%t@ht sﬁaa%ggl é_*z?ya%a%r_mégggt 3142 i's

attra conveyor 121 by an el ettrostatic
force and the papersheet 112 is conveyed in the
mgg 9§¥§%ﬁ? %#%i;ﬁ?FOn according to the rotational
novenent of the conveyor belt 121. Then, the recordin
head 107 i%scﬁiWAS*eécESWH?%§‘¥¥P%NP¥qﬁﬁ%&Q&ﬁﬁﬁéﬁymﬁp$%fker'
the carriage 103 is noved in the forward and backward
tHerectannse raray iged, nkodr epansley) atitcdé¢lont o t he

st oppi ng paper sheet 112 to record one |ine of inmage.

bAbt ect y hehqrapiersudifde, 12221 stitiorhieyEd tley taospetpha bake) ~n-
di stance, the next line is recorded. Wen a recording

bGeYPRARIAOM SHGNAITTION @, 3T gfiad ot 1K @QtéﬁﬁgoblﬁﬁlthEate) -2-
bott om edge of the paper sheet 112 has reached an

eiggggﬁexf{ffé'ﬂlﬂ% ":Hi%?ceiﬁ é&?s:eée(@dz, Zt’h-ec}{i%%‘i”sqiélnggrt—

ration I's conpleted and the paper sheet 112 is

ejected. onto the.ejected paper, tr 154. In the case

OBt Y ARl L agd S RO LAD. b aH AT Face (i rst

printing face) recording is conpleted, the recorded

paper sheef? H¥ i &8 RknPedia ififoI3GFCe NFap8r the present

invention is 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 and mixing can
be attained by an usual stirring machine having a stirring
blade, a magnetic stirrer, or a high-speed dispersing machine.
The color bf ink is not particularly limited and
can be appropriately selected according to the purpose, ;nd
there can be provided, for example, yellow, magenta, cyan, and
black. When an ink set in which at least two kinds of thel

colors are used in combination is used to perform recording, a
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feeding unit 155 by counter-rotating the conveyor belt
121, and the paper sheet 112 is reversed (such that

wao bw7bsake f ace thereof is a face to be print ed)CEIRLOGEII2904
into the space between the counter roller 122 and the
conveyer belt 121 again. Af & it 1s conveyed on the
conveyer belt 121 simlarly to as descri bed above and
@ e b8 i Smdtfs fmed @Brhbe, back Wiage aby ihkMsB8 in which
control, it is ejected on the ejected paper tray 154.

aﬁlls‘ehedesilggs st andedf on e{ﬁmiﬁm&{%%%ieﬁg)co, ﬁgpfom

carri age is noved to the side of the maintehance

and refreshi nmechani sm 155 | e face of
TERSTHERGt df n é56x967'ﬁ?aggpﬁgﬁqg%nﬁﬁ%%%ép 157,

whereby the nozzle is kept at a weiting condition and

ej ection f&FItheE ééﬂi’sfé@u6§ddH“%%lei1§ﬂ<”ﬁ”3‘gpra@P§ﬁFEH?" the

Al so, while the recording head 107 is capped by the
perprisiecetecbidiang Ifieguradi seruErisha Pyt Raenbzemethe
(which is called as "nozzle suction" or "head

papeti fagddimmdcbartr,efanashhagpaper athart tld 2elfiedi ppbeOXimately
t hi ckened recording liquid or air bubbles is

veendust . addaipwardiiRgghsde@nsycited i desilng the conveyed
wi per blade 158 in order to wipe off or renove the ink

134BehBgshacd NS iRt enbaesnpbydhadiacarndi Rgahed ddinter
during the refreshing operation. Al so, before or

0140082 | SERBD0 L ROE PSR ORIl ek O 122
SegRdLag | Ssenducied Thet sy e ool e g gotien
leading edge pressing roller 125 against the conveyor belt 121,
and the conveyance direction of it is changed by approximately
90°. |

Then, an alternating voltage such that a positive
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
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

conveyor belt 121 by an electrostatic force and the paper
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Thus, in the inmage form ng apparatus including the
device for ejecting a liquid drop, since the recording
whemdosanposed of the liquid ejecting head accerriregodx22904
the present invention is included, a high quality
i mage can be forned. FbreiQ;_Mhen t he used recording
liquidis a dyecontaining’iﬂk in which a dye is used
sBSef £0bO{E NehRRGE ah, thBestierpenalie dieechesh according
treatment to forman ink-resistant liquid contact film
e . hi gh En t ' [ 0 i ned,
t%hgqée%§ts %$%%%3§N€gﬁégdéEyeﬁﬁégﬁtg%M?}E%%Eeg%ghardly
occurs and_.a conmponent of .the he n be f.ormed with.
a good preti¥ton bt rgcc?rrﬁéﬂgi%%a(?ﬂle%olﬁ %ﬁllgg,n FRCPHNI to
case of apignment-containing ink in which a pignent is
afiséBage 31 bMHdeagbat Casr e t 1Y téhperstulB fie forward
heat treatnment to forman ink-resistant |iquid contact
ahd| backwasd tdltrctionss ahdnal hink wPier €J§cted onto the
dye-containing ink is used, the heat shrinkage caused
shyppheg hpapet restereifl 2f tot hecotdratley Idoeuos amdga. After
conmponent of the head can be fornmed with a good
tBeephpbBNsidetd Mi2TERScOAVEDEH 66 .a RpddigriBar 8istandéde the
case of an ink containing a pignent coated with a _
nk&s! Dind! NN RRAY. t RBAMENE R ALERS dorb1ECEBhNGi Mkl or
ink-resistant liquid contact filmis required, no heat
shrinkage occur.s an Nt Q h - e
o SRR W g0t DL EEROROE i Sade ey SRE, fafebfoneet
so, when be zotniazol%oas,a rust inhibitor is

1@%n?3?n5ﬂa?qﬁ 24 rfiage rming area is recelved, the

recording operation is completed and 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
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 tolbe printed) and fed into the space
between the counter roller 122 and the conveyer belt 121 again.
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 ejected on the ejected paper tray 154.

Also, during standby for printing (recording), the
carriage 103 is moved to the side of the maintenance and

refreshing mechanism 155 and the nozzle face of the recording



10

15

20

25

the tenperature for heat treatnent to form an
ink-resistant liquid contact filmcan be | owered and a

weowpossent of the head can be formed with a goRar/JP2006/322904

precision of a dinmension thereof. Next, as a liquid
ej ecti ng head, exanple of thernal-type head is
descri bed Mﬁth reference t0%FI G 10, which is a

hébeelé*ﬂ% eEadpiRe teatdenbaser b1 auind AR tBeRbl Atk is kept

direction is different fromthe dlrectlons of the f

a%hgn gt dSEAN 'o%gahaqg%gmgiarg ql&mﬂ%sagﬁangy gried

Sl n1|ar |qU| ej écting
.the aforenenti enbodj but a devic
1§gnéFaPF%beré 506 8h{TR the HarSabo ferd: e
el enent) is an electro thermal converter. The Ii
capeedli by HadcFas @amsfﬁae%an%ylqutb}&ulﬁga?UfsltéW%%d%et}he
form ng nenber 515 constituting a side wall for a flow
nokahaelwisiiéh dirs aadllesit aat énéa2ldasriatgomi erelhéad suction”)
energy generator 511 (in which electrodes for applying
afll €] eefreghivigralerbaibhetgenkimirateaanthiakpnetiecécording
| ayer provided on the generator according to need are

198Lt 4ed) and miakisng sacBRddd €ed! at’I@le5116wQP ingi €8 Gnducted
nozzle 514 is formed, on the flow channel form ng

bgﬁgpga%%ée Jo gvetxh'bialagag%tﬁ? GLiHCt oraqflgfe b@ﬁannel}‘\érﬁ@ve

ction ergy actlng part int OMIC

13.1i di t |
gsefﬁ‘ﬁ RHEHE 10, 2he 8o Pl e Raskdirg e 107
517. By enploying a head Mﬁth such a configuration,

durengy TR N e inGo RPERRT &P ct i en &g T GeREr dEbing the

511 can be
recording, 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 liquid ejecting head according 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 teﬁds 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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nore efficiently converted into kinetic energy for the

formation of an ink drop and the traveling thereof.
wot@opsuiere is a structural advantage of hi ghrepaedos/322904

recovery of the neniscus of ink by supply of ink and

it is particularly effective when a heater elenent is

used for the ejection energy generator. Al so, the side

SRR cbYPE i A8y CATk aMPiwthis- Gaplges@Vid ald@N as a;
phenonenon, such that an ejection energy generator is

| tr e '
i e L S g A R IR
is, in the side-shooter type aone, if.an air, bybble
(P rBpanEabes et Hmith crBiEREst IR i &2 PRelover
ai r bubble comuni cates with atnosphere and no
0 fhggease VYheraid Basiratpdneigsak bis thfser &hgr Beat
drop, so that the lifetime of the head can
Periskagevebysednyy heehmeat theahwent hawitHpmdardly occurs
vi brating plate such as this liquid ejecting head, the

anba cohepaaht anfl tteatheshr icakabe formdd vhigdt =t meatinent
process can be reduced by applying the present

prdaRt baN ol 0a ad NR7d BorPltdle@eod. f | ow channel pl ate,
etc., so as to obtain a liquid ejecting head with a

hi gh preci g{,¢ heﬁ@%&é} onaldng, akEhQHOM, tHhe containi gsa

af orenenti oned e diment of the present Invention

dega desertbed Wit h, respect g an, exanpl & sushhal, oo
e present Irnvention i's dppfied to an image form ng
Il

ratys confjgured as a printer,
f%ﬁp%ormgng an igk—resistantpliquﬁd contact film is required,

no heat shrinkage occurs and a component of the head can be
formed with a good precision of a dimension thereof. Also,
when benzotriazole as a rust inﬁibitor is contained in an ink,
the temperature for heat treatment to form an ink-resistant
liquid 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 directions of the flow channel
for recording liquid (liquid chamber) and which head is
similar to the liquid eﬁecting head of the aforementioned
embodiment, but a device for generating energy to eject a
liquid drop (driving element) is an electro-thermal converter.

The liquid ejecting head is constructed by stacking
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but the present invention is not limted to this

enbodi nent and can be al so applied to, for exanple,
w@owrheii nage form ng apparatus such as a priPCEIF2006/322904

facsimlel/ copia nulti-function processing nmachi ne.

Al so, the present invention gan be applied to an i mge
form ng apparatus using, fo? exanpl e, anot her

d §aQhdicAgnhé QUE S el gubdeexseiutd iy @ side wall for
fixation treatment |iquid. Next, a recording met hod

aacfﬁ%nvd'cﬂgahgltgﬁ RYESE s 3!9@&' 82115, ?g;crénb%qeckﬂon

he recordi ng nethod accor Ing to the present

invention de o) rec rdln medi_um
i 58heailoby B ol WESEN ElePlrdids Fhomitdn B

qui.d ejecting head according to the resent

qjﬁﬁ@ﬁppoﬁlg%%ll?Ptqﬂ§|9ﬁ%ﬁ§aF8gn?ﬁ Y Appataaid Vedevrbed
above. Now, first, the relationship anong a nozzle
gyloanicerl an| t@@u@ereqremqrnglcm@adlmcw digrfl taget pmitted) and
present invention, recording liquid (herein, ink) and
stackdogdangonelke i gealdlédoa whilching nezdes Glidbéd. fAsmed,
descri bed above, the nozzle plate of the liquid

i ekl AgoleadllaResSOr g ngombiiBe r 858Nt IM@All BBal$ the
excellent in water repellency and ink repell ency and,

diheref 8heo £ Cai f ordn ak %ﬁ% @BQQtiéhFEHéﬂdy %kt@%b'part in
even when an ink wwth a |l ow Surface tension i s used

! 20 SAEEE A0 TRLPRLIERLLE PO BXSRISIS s o
e AR Ayl GBS bl b ¥ B
By employing a head with such a configuration,
energy generated from the ejection energy generator 511 can be
more efficiently converted into‘kinetic energy for the
formation of an ink drop and the traveling thereof. 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 typé 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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ej ected, and, consequently, bending of an ink stream

can be reduced and an i mage can be obtained with a
waemhossacur acy of a dot position. Wien printi neCT/sP2owd2904

on a paper sheet (nmedium) with a | ow absorbency, the

degree of the positional a%%gracy of a dot

significantly affects an intge quality. That is, since

AdllatdQesynobngnoot hly spread on a paper sheet with a
| ow absorbency, an area with no filled ink, nanely, a

bl ank port'QQni§nf£Hé“H%éﬁV%?y%h?tHS §Eﬁééﬂfﬁa$ﬁlate such as

accuracy of a dot 1s only sli ly l'owered S area

i.th.no filled ink causes . the irre arity aor, decrease
S RS htge Sentd v e che st TP e el f e on
of the imge quality. However, in a nozzle plate of
W NkPg6i dnef R tIGRf Hes@ tAEREr BFAGETD 98tk D5t &§8KFed by
i nvention, since the positional accuracy of a dot is
arrdlyiadeAhef pE@serk Wivemtion Sar# aeetesitdmties asédow
the ink can be filled in a paper sheet even when a
ghapeelshéetem ¢t l,owalsotbenbyais aiskiduidherjebyihbgehead
irregularity or decrease of the density of an imge is
wigh eausgH phecasiyri.nt with a high image quality can
be obtained. A recording nedium (nmedi um for recording)

used in thgqgecnsding, MhhadugaCond HbAdhddie Regsent

invention i's described bel ow. “The recordi ng nmedi um

%ﬁ%éhgﬁg g?gf%@&?h%%%ﬁ%%g} g%?@%%ﬁghééng%énp%e%%rkggétwith
respect to an example such that the present invention is.
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 liquid 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) by.ejecting a liquid 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



further includes another |ayer according to need. As a
medi um for recording, the anount of ink as recording

wo cmaiss41r ansferred into a used nedi um for recECTIRg06/322904
for contact tinme of 100 ns, which anmount is nmeasured
by a dynami c scanni ng absorptoneter, is 2 - 40 m/m 2,
and nore preferably 3 - 30 M/m2. Sinmilarly, the

AMRUNY oQf g PHE Ec Bt hddRRSkerAeHq | B Ocrie YseGemBdiHdbntion,
for recording for contact tine o 100 ns whi ch anount

fé% § E 59%9¥d4 ﬁﬁﬁﬂrfl%%§”9h89a Qﬁﬁhgﬁlués (called

prefe and nore pre era

2] d. t dium f di
By, B GBS, TR 0L Fe0rl 1 EthEe o1

time of 100 ms is too small, beading may easily occur,
ndher Liguid ?Wq%@ea@hécePéﬁe@%rt%ftr}f PECSFREJINRRNt ion
dot may be excessively smaller than a desired

5  idi smeedleni so, valre nepdildentyr anecorkli rrpe ltieacanaods
of ink transferred into a used nmedium for recording
theirecontactan i freod ADAnks drobi ¢h pamuitld)s weddsueednbyhen
a dynam c scanni ng absorptoneter, is 3 - 50 m/m 2,

and nowetpr &f esdur fhce 4@nBhom 25 idA | arhis tBebecause
anmount of pure water transferred into a used nedi um

e nE%‘i?éd%P éofs GRIN Gk ie 0 FO0 4B anthihl ﬁ\gﬁyé‘&us of

I'S neasure y a ynamc scanni ng absor ptonet er,

pref r /m nor e_ pref.er
580 2B4e3 Pty B PO, FRBESGLET ST ke sy,
anmount of transferred one for contact tine of 400 m

10 Hn§ ﬁaopgﬁﬁepteqh@ng§pﬁ&g drawn to one side when the fnk is

ejected, and, consequently, bending of an ink 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)

15 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

20 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

25 accuracy of a dot is high even if an ink with low surface



property thereof may be insufficient and a spur mark

may be created, and if it is too |arge, bleeding may
we@2awihys4orcur and the gl ossi ness of an i mage peCT/IRIN06/322904

after drying may be I ow. Herein, the dynam c scanning

absor ptoneter (DSA: JAPAN TAPPI JOURNAL, Vol une 48,

May 1994, pp. 88-92, Shigenodri Kuga) is an apparatus

tusGBncan assdy atigd Vidreasur et Fe1 28U Pioaper dHbEt even
absor bed durlng a very short period of time. The

a n r u

BT BaBEP N OG: FESH HRTELSReBE, %&%%e s “?%S%W the
absorption based on the nme t he. meni.scu
retur Py PR Ay onkBrngendats %tlglagedﬁgcmt
spirally scanning it wth an |iquid-absorbing head
9%ﬂ§e§uﬁﬂﬁa?|8%&m5f%kﬁh|aoPPBHgl?ﬁ%es%%ﬁﬁﬁqﬁg9§§e€8 phtained.
accordance with a predeterm ned pattern so as to

5  conduct thd preestdEremediivih (Medpertfen ndnpngdogdsuapgd in
nunber of point (s) on one sanple. A liquid supplying
theadetordsngphetingd laapoirdiagt bo atlpaperessanplieviestion is
connected via a Teflon (registered tradenark) tube to
dé@@r@ggalbglyw and t heeposition of the meniscus in the
capillary is automatically detected by an optica

sensor. Spegkf ‘.
(1330 sor S0 150 TP PP 0 ABPERLTR

eM%%lH e?ay ﬁqgi%ﬂ!%eas §ur9a$é §¥11E52;3g8u£er, and

Water Jor He  ansunt “of trans erre oné
10 conbact t| of 100 .ns ﬂr 400 ns %i,obtalned by
gt Fﬁot%\? e NETenfYFal eSOt ing dsfEfdanount s

nmeasured for contact
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

15 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?. In regard to a medium for recording, if the

20 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

25 transferred into a used medium for recording for contact time
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time periods around each contact tinme. The nmeasurenent
was performed at 23 0C and 50 %RH. <Supporter> Vari ous

woretoenssals may be used for the base material dEEBIRIDRE22904

on the purpose of paper. For exanple, a sheet of paper
mai nly made of wood fibers and a nonwoven fabric
mai nl y made of wood and synthetic fibers may be used.

J¥ Sieehsof wﬁ@@@rarﬁmm&elsrrﬁ@gsgiemeg Pyl I 8e¥ehedy
pul p. Exanpl es of wood pul p are | eaf bl eached kraft

, | e ed f u v

Flsbrt Bt o S TR A i e R eFEE Ryt - 40

u p, recycle apers_in the list of standard .
Bl | o by e =BABRT sob i iase aEsEr RelgEpFrg into a
Pronoti on Center may be used. For exanple, chemcal
Yifdh MALHRgRoY | B P Isling Fede CoPtRel eI’ Hafdls MgmyWhich
used as the base material. Such recycled papers
dampeingidé spneaserepdperss dyiehigs saaoni tuhtas aphemeser, 1is
paper, thermal paper, and pressure-sensitive paper; OA
maFerabiycl assElml m’paped ; cord qirgfapabid ysdch 48 mltm?. In
paper, ultra-Iightweight coated paper, and matt paper;

1 rA0Ro CoahEd BRPESIS 1BéoRdanghonfl Papeimour@ ofF Behflsferred
paper, note paper, letter paper, warpping paper, fancy

dgﬁeggo%gggi%gﬁ GUid ' RARCHs HEVERBRSa1 ORdE ARhEhg
yers, simll paper, pure Itero
pgrgdg)%rr’tyaggex%ég Ircl:aayr tb%n%'nslrll%%igti)gr\{g I8 earis?alusr %¥kb1%ay 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, May 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 measufement 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



individually or in conbination. Normally, recycled

pulp is made by the followi ng four steps: (1) A
walaforosali ng step of breaki ng down used paper PCI/&P2006/322904

fibers and separating ink fromthe fibers by using a

mechani cal force and a chenical in a pul per. (2)

dust renoving step of renovihg forei gn substances

;(o%%fioasoﬁl gt i fdnedidust the thei usesl &%O%rut%alﬂ%agly
for exanple, a screen and a cleaner. (3) A deinking

cfe‘t%%t%ﬁ 8§p§£'6 y&ﬁe ée%‘éo%epa‘sgéégf{’é’al o“”%%éfﬂ&c

using a flotation met

cl eani ng th d (4 achln nethod bl eac g
o BB St Fots o PO ARC THE. @t i SPAg Erom
recycled pulp with wood pul p, the percentage of
Ryeesiac Ced - pE'F% Y vt é‘fs@rdaﬁloymﬂésg’éF%rtkP%\ﬁé‘io% Patransferred
produced paper does not curl after recording. As an

5 purcemngberf of| Brnkf orThehamouns mt brargferrasownentongpntact
white pignent nay be used. For exanple, thefoll ow ng
tsiesodnt 68 mayobellGed ds abwvhihed ppygnertterpalating
i norgani ¢ pignent such as precipitated cal ci um

relsheeabat VEAYYs Y Girdmsgakbanstlts ki dubedClfay, contact
talc, calciumsulfate, bariumsulfate, titanium

tQUrrFéX E@\%ﬁoéé n&r(?ﬁ%cfl &adH %n%%l%' E’gmaz' N £ HRARERent was

sat i Ite um num si |1 cat e t omaceous
performed at 23 °C and 50 %RH.

10 <Supporter>
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 fibers.and a nonwoven fabric mainly
made of wood and synthetic fibers may be used.

15 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

20 the list of standard qualities of recycled papers éf the Paper
Recycling Promotion Center may be used. For example, chemical
pulp or high-yield pulp.made of recycled.papers may be used as
the base material. Such recycled papers include printer
papers such as non-coated computer paper, thermal paper, and

25 pressure-sensitive paper; OA papers such as plain paper;
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earth, calciumsilicate, magnesiumsilicate, synthetic
silica, alum num hydroxide, alum na, |ithophone,

wQazolhie]2 nagnesi um car bonate, or nmagnesi um hyRIEIRN06/322904

and an organi c pignent such as styrene plastic
pignent, acrylic plastic pigpment, polyethylene,
m crocapsul e, urea resin, or nelamne resin. The above

SHBSHABGES TR, de dsedti pb¥dUAL {¥a.0ri dHE WeaBhinNabh g
A s an internal S|2|ng agent used when produci ng the

r r i eytr
g E&?nfaﬂt S 2R P B ed AiRs SRk B ?d
ket ene di é 8 etrol eunirQ§|n size nag .

REGE, BSBREI BT, ParTaUPPEE POSTR oS S RFRengRrEbing
succi ni c anhydride are preferable. Al kyl ketene diner

DeRSTa RROAY SPARy EFCaE! dHAliherRIRRT JrUPPRSTanwoody
enough sizing effect with a snall anmount. However,

rsiprce shkykmiekenef diens, reddidés paperf r porgowhite roll paper,
coefficient of the surface of recordi ng paper (nmedium

and ed0kdcagt@aper Medabosengatekidl Kaiandediuged nay

cause a slip when being conveyed in an ink jet

in@G i dLaY1 pRParat WombiGaatbAg | ayer >The coating | ayer
contains a pignent and a binder, and may al so contaln

a surfact ant N@E‘ﬂa?&?err% 9@%”%?1§A§s m%'d%”%
i norgani ¢ pi gnent 0 ture |norgan| plgnent
A9 ALY U R QEnt may be used..
(1) A defibrating step of breaking down used paper 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
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
or reduction.

When mixing recycled pulp with wood pulp, the
percentage of recycled éulp is preferably 40 % or lower SO
that produced paper does not curl after recording.

As an internal filler for the base material, a

conventional white pigment may be used. For example, the
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For exanple, kaolin, talc, heavy cal ci um carbonate,

preci pitated cal cium carbonate, calciumsulfite
wa@morpsses silica, alumna, titani umwhite, nERTESE2000/322904

carbonate, titanium dioxide, alum num hydroxide,

cal ci um hydrate, magnesi umhydrate, zinc hydroxide, or

chlorite may be used as an inorgani c pignent.

f%ia%%ﬁlgl Yubkeohdds MaQvibdessadhhgha ahioSSe Pilgh@ee: an
S|n1 ar ‘to that of an offset paper and is therefore

gﬁ?Q' gﬁgﬁfgﬂﬁ! k F%Eéhg&?&%@ﬁrgﬁggﬁaﬂ %arggﬁate,

m nat e cl ne aol 1 n
|nee ed kaolln ur face nodi f.i catign.
% e e T el eh ) e Lt I B gL gace,
ype of kaolin, in mhlch 80 or nore mass_ percent of

b&&ﬂtﬂfﬂcﬁ@éf%% G tAEME 808199, nFiRF FHge einFnsphbide,
total amount of kaolin is preferably 50 percent or

ziwce caThenawss gaitiino whfi teheabimieun t ol asition dhatpwaceous
coating layer is preferably 100:50. If the mass ratio
eafrtkaotabcian | oMeircateanma@nesufuhi €1 Bntatgl, 0synnassioeyilica,
not be obtained. There is no specific limt to the

AAMRHALMOhyKAGkide, Hawer ek, WieRopiend, Wediti¥ edNfabh€sium
t hi ckeni ng property of kaolin under a high shearing

d%gﬁgﬁa Le %? dégl mgeggEe tQﬁdQﬁf?ﬁ%@kﬁ% PEgﬁ@ﬁ%'éhch

|s pre efa terns
anic gnent ter-so ubI |sper5|on gf for

aS ﬁ% e?es?yrene é%ﬁv\ 0366 TE pﬁ%?ileggm

st r enebut adi ene , _ ,
polyethylene, microcapsule, urea resin, or melamine resin.

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 enough sizing effect
with a small amount. However, since alkyl ketene dimer
reduces the friction coefficient of the surface of recording
paper (medium), recording paper made using alkyl ketene dimer
may cause a slip when being conveyed in an ink jet recording
apparatus.

<Coating layer>
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copol ynmer particles, polystyrene particles, or
pol yet hyl ene particles may be used. The above organic

wer@mestus2 nay be used in conbi nation. The anourdT/aH20@B22904

organi c pignent in the total anmount of pigment in the
coating layer is preferabl,ﬁg 20 mass percent. An
organi c pigment as described above has a specific

gravity | owge tdatiddatayelr @BntAOhgaNi i ghdeRhd@Bdbinder,
therefore provides a thick, high-gloss coating |ayer

a*}l%V&nag 3198090&@%@@ 's'utrxfaclc%& hsnmeqer&%gﬂgﬁtgf

an orgdani c pi gnment l'ess an 2 percent esired

effect is not obtaln I f .the mass erce e

organi c pi ﬁe%tp}?p?ﬂa ‘e AhARCBPET qhégflupﬂfgvre of
of a coating |liquid beconmes too Iom1and as a_ result,

Ahé NerpRe T EnyITBINta 6atin §TERBEE RI A e 49¢'s PEnHSERe
operational costs increase. Organic pignents can be

di vi ded i nFor sexammle t Jped iaccopdf ngheavy weilicipar chebenate,
shapes: solid-shape, holl ow shape, and doughnut-shape.
pkecdphiteved acgbaidinb alaaboaabet weahcilme ildSigieneasiprphous
coatability, and fluidity of a coating liquid, an

sANgaai, CapheiEn! thiddmemhahl ¥ shiapesk Rad tdagiRhabe| Nt @tanium
voi d percentage of 40 percent or higher and an average

c%jo@; er 2 0fim rgyx%d@ndcgiglmﬂfdﬂt%f eﬁrégh@si&ﬁ a

i nder, a wat er - bas resin is preferably used. As a

wat er - based r.esi g, wat er - gg & resi.n or e
e

NG e Sai 2007 STBT TS n Ohaf LR Lsed AR U5 87 o
f%gggghggsgggment Especially, kaolin provides a high gloss
surface similar to that of an offset paper and is therefore
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 ym or smaller,
in the total amount ef 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 epecific limit to the amount of kaplin.
However, when the fluidity and the thickening property of

kaolin under a high shearing force are taken into account, the

mass ratio of kaolin is preferably 90 or lower in terms of



resin may be used dependi ng on the purpose. For

exanple, the foll ow ng water-based resins may be used:
w@mioyvisayd al cohol ; a nodified pol yvinyl al cohmtT/m200%/322904

as anion-nodi f ied polyvinyl alcohol, cation-nodified

pol yvi nyl al cohol, or acetal;nodif ied polyvinyl

al cohol ; pol yuret hane; polyvinyl pyrrolidone; a

dggygyleqtpolyV|nyl pyrrolidone such as pol yvinyl
pyrrolldoneV|nyI acetate copol ynmer, vinyl

pyrrolidongg 50¢ nyﬁBE%Ar?ﬂ} %@%&%}eﬁg gt QQ éﬁ'i@él%tﬁl}%ogiligg&[:sion'

guat erni ze yrroll |nethy am noet

t hacryl at e, cop . :
Byt o HEABSHEY RSP EreGa i SosPPe Y YIRE RATHSHSRr uRFYZene-
chl oride copol yner; cellul ose such as carboxynet hyl
Qﬂﬁqq}ﬁﬁ§ecoﬁ9HWH¥9éFH?PCégﬁhuP8§¥St¥ﬁene particles; or
hydr oxypropyl cel | ul ose; nodified cellul ose such as
5 pediviechyyzede hpa¥ okgleashylayc &kl usede; Pog yalxaver organic
pol yacrylic acid (ester) , nelamne resin, or nodified
pieneinassmef béess=d ubstcambésatsynt hetic resi n made of
pol yest er pol yeur et hane copol yner; and ot her substances

such as pofrje (aRble) GCra ioegasiid, ppehent Bt hd)e total
acryl am de, oxidized starch, phosphoryl ated starch,

a%raéll cdgpabigad, stal Cd?ue %%‘t@ﬂbz§gy§£ A Ehr HN8b1y 2-20 mass

fied starches, pol yet y ene oxi de, polyacryllc

aci d oda an ni.c 0 S tan
percebe use g%a%% :|1g1my agngggn‘%l na Qle l}lngé a ]%éélelC
above S bstances al cohol , catlon nDdIf

I
10 Gt aorat PR Al Sk AnP et & AR SPBoRGr refore

pol yester, pol urethane and pol yest er-pol yeur et hane
provides a thic 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,
15 the fluidity of a coating liquid 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,
20 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 um is preferable.

25 As a binder, a water-based resin is preferably used.



copol ynmer are especially preferable in terns of
i nk-absorption rate. Any type of water-dispersible

WO zei/mn3ey be used dependi ng on the purpose. RIT/JP2006/322904
exanpl e, the follow ng waterdispersible resins may be
used: polyvinyl acetate, etlglenepolyV|nyI acetate
copol yner, polystyrene, styrene- (netha) acrylic ester

copol ymer, a6net e AGWAC resi 8] HOLYPBF s B¥kin or a
acetate- (netha) acrylic acid (ester) copolyner,

“%@éfeaﬁspgigﬂ;yf@ere%%oh&%e 8he&t hyA@necyeJ OB)E' ®8€er-based

copo yme yvinyl ether, and silicone-acrylic
pol ymer e dlsperS|bIe esin co

Q?%%% FVn??nﬁs%%eﬁ?)suc n%%%y?u¥p%%ﬁan?%% exgmple’ the
met hyl ol hydroxypr ylene urea, or isocyanate.
f§el|lPW&Pas§PF%R| %ﬁﬁ&sy}ﬁérmeﬁn*e%wﬁ% é"’l}ﬁ“’tméﬁl aleofiol; a
met hyl ol acryl am de may be used as a water-dispersible

5  mogdifpedTpel vyink a@lsfohthe siaheds daarsidslid iegdspasyvinyl
descri bed above nmay be used at the sane tinme. The nass
alabholef céhronat@ti-fizsiegol gsinyl caldwhqii,gmentcenal hwodified
coating layer is preferably 2:100 to 100: 100, and nore

pI§hehgh! ¥1SoHOD; thd138ir@handhepalPritty 0fpyiri®@lidone; a
wat er based resin in the coating layer is determ ned so

QE1EBG?5i§wHﬁ&fﬂﬁy¥ﬂgﬁh98néaE@cﬁfaéiﬁdﬂyyfwyﬁgpy?gbyﬂﬁone—

hin a specific range
JMﬁyﬁrage§Q€ésé5géifﬁgr9r%QkyhSp&?fg&i&ghejg?ﬁethylaminoethyl

10 methacrylate copolymer, quaternized vinyl pyrrolidone-
dimethylaminoethyl methacrylate copolymer, or vinyl
pyrrolidone-methacrylamide propyl trimethyl ammonium chloride
copolymer; cellulose such as carboxymethyl cellulose,
hydroxyethyl cellulose, or hydroxypropylcellulose; modified

15 cellulose such as cationized hydroxyethyl cellulose; polyester,
polyacrylic acid (ester), melamine resin, or modified versions
of these substances; synthetic resin made of polyester-
polyeurethane copolymer; and other substances such as
poly(methé)acrylic acid, poly(metha)acrylamide, oxidized

20 starch, phosphorylated starch, self-denatured starch,
cationized starch, other modified starches, polyethylene oxide,
polyacrylic acid soda, énd alginic acid soda. The above
substances may be used individually or in combination.

Among the above substances, polyvinyl alcohol,

25 cation-modified polyvinyl alcohol, acetal-modified polyvinyl



to mx a cationic organic conpound in the binder is
optional . For exanple, primary to tertiary am nes that

WO zmev3iz h sul foni ¢ groups, carboxyl groups, BICT/IRIDGB22904
groups of a direct dye or an acid dye in a
wat er - sol ubl e ink, and formdnsoluble salt; or a

nmononer, oligonmer, or poly of quarternary anmoni um

SldhoTay pheysses:, MmN reh8rheANafy | Wst@&dpalf,eurethane

pol ymer of quarternary ammoni um salt are especially

r ef I afi1QNLG @ ' : - i
C%&%Ilgl\;}]mgggggﬁg%?%en&c%atsllﬁgy geégggﬁd(? fﬁ@@ﬂ&d oft tl‘?lk absorption
di_met hyl am ne- epi chl orohydri n pol ycondensat e,

&%t hyl ani ne- anmmoni a- epi chl or ohydri n condensate, poly

(trinmethyl am noethyl -net hacryl ate nethyl sul fate) ,
di al | yl ami ABY hyrecHl Satee-Sd Ppeanike copolry may, Peoryed
(di allyl am ne hydrochl ori de-sul fur dioxide),

5 deplepdingl ani blee ywhmssiel.or Far pseyplel |§lieafioldowing water-
hydr ochl ori ddi al | yl am ne hydrochl ori de) ,
depglratibde- desdhy Inaay e cepdk ypelyvixoly \d@agtlade, nethylene~
copol yrmer, di cyandi am de, di cyandi am deanmoni um

gheihge- Heseaf OrdBslghds pongensadis, pAlywankyl ene

pol yam ne-di cyandi am de anmmoni um salt consensat e,

etRoritey E% | %%td@# o ?F?*é‘%?" ;;ﬂn?%%“ﬁ%%ﬂ‘ﬁcﬁ SoteR, poLmer
. H . . . ) . h | X
g PT. ECr P st R Pt ARG Yl [ S e e

oxt
annoniugbchloride-dialIyI am ne_hydrochl ori

e
10 sherepstPubjdleng (SARAYAET di Al §H 4t SR IRACPAMAERI GRPOLYmer,

chlori de copol yner, acryl ate-acrylam de-diallyl am ne

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
15 unit of methylol acrylamide may be used as a water-dispersible
resin. Two 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,
20 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 §f a recording medium falls within a
specific range.
When a water-dispersible colorant is used, whether

25 to mix a cationic organic compound in the binder is optional.
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hydr ochl ori de copol yner, pol yethyl eni m ne,
et hyl eni m ne derivative such as acryl am ne pol yner,

wao7/edif | edpol yet hyl eni m ne al kyl ene oxi de. A¢EIRDb@®R2904

subst ances may be used individually or in conbination.
It is preferable to use a cationic organic conmpound
with a | ow nol ecul ar wei ght’' such as

FY et ag] nsﬁﬁh&lgl Pl Brpohy condlensat &cict with
pol yal | yl am ne hydrochlorid and a cationic organic

ind wth. a jvely-high ool ecul ar wei ght -such.
ST PRI SRR O lel O R T rece
ombi_nati on. ared wi_.th a case. where onl ne .
BR PEneE BT HAnTES cobdil o 2 H gL Gt Hg 20 fFaTg insoluble
or%anic conpounds in conbination | nproves inage
i PY AnBCTYBRIe L GRMREr | RE. PThETy iy AVt eRBR Kt
of cation in a cationic organic conpound obtained by
ammendom apdt tihay &g orsadet hdgopetienman wlilggmer and a
pol yvi nyl potassium sulfate and tol uidine blue) is
polgferablfy ghetrteena By antndhimeg/sgltWalre @speqialay epteferable.
wei ght in the above range, the dry deposit nass of the

cationi c opgasi €aciipIRUREghak bScohpdint 2 tpfeeff%_rlaat@n?
range. In the neasurenent of the equival ent weight of

s%tsitglﬁcets NGagatd QIEé%i:Ohgﬁﬁkﬁyﬁ%%iic%ﬂﬂo&h&%?ﬁ}g th

distillated water so that the solid content int

sql utiaqn mes, 0. ercent._ No .pH.contral .is
o A L S R R

or gani c
condensate, poly(trimethyl aminoethyl-methacrylate

methylsulfate), diallylamine hydrochloride-acrylamide
copolymer, poly(diallylamine hydrochloride-sulfur dioxide),
polyallylamine hydrochlorid, poly(allylamine hydrochlorid-
diallylamine hydrochloride), acrylamide-diallylamine copolymer,
polyvinylamine copolymer, dicyandiamide, dicyandiamide-
ammonium chloride-urea-formaldehyde condensate, polyalkyiene
polyamine-dicyandiamide ammonium salt consensate, dimethyl
diallyl ammonium chloride, 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 dimethyl
ammonium chloride copolymer, acrylate-acrylamide-diallyl amine
hydrochloride copolymer, polyethylenimine, ethylenimine

derivative such as acrylamine polymer, and modified



compound is preferably between 0.3 and 2.0 g/n2 .If
the dry deposit mass of the cationic organic conpound
WO g0oi/083@12 t han 0.3 g/ n2, sufficient inprovenentCt/iP2006/322904
i mage density andsufficient reduction in feathering
may not be achi eved. Any su;{actant may be used
dependi ng on the purpose. For exanple, an anion

ﬁﬂﬂye%%QaahlmﬂnéEﬁleléﬂé”BQQHént THE APROtRIYstances may be
surfactant, or a nonionic surfactant may be used.

LﬁERPqnhF@laQQY Egp&%g%gna@lggnlonlc surfactant is

especi all'y prefera ing a surfactant inproves

wat er resi stance an of an and there

reduces bliédf%gpr ggghkﬁeus?he Fr ﬂl%mfﬁ%%%lgnF§mpound

surfactants % be used hi gher algohol ethylene oxi de
edduer LoWrRgi aFekR Waiighite fECBx B eI BRIt AT Ay aci d

et hyl ene oxi de adduct, polyhydric alcohol fatty acid

5 epsicddogphyfiehe ROd XRonggdset e Ar ghetyal iypleatine aydnechlorid
et hyl ene oxi de adduct, fatty acid am de ethyl ene oxide
addactatianhiy cm]'rcjareitdwyioepeumxii ditladduct] atatvieilyehegh
oxi de adduct of fat, polypropylene glycol ethylene

ried@1addwel ghgl stear Qs batllydagldyesd#fiethyl ammonium
pentaerythritol fatty acid ester, sorbitol-sorbitan

thtotrYLd@‘f' gn eé&rﬁglna%ignosecgﬁbél‘e&%gtﬁsé Q{a’seo%lh)é9¥d5hfy one

al cohol " al ky et her, and al kanolam ne fatty ac

A1 THE APV st anses By b rfgedcae;g;tnvl'cd%@ge ic

ecific
10 compoungs in combination improves image density and reduces

feathering.

The equivalent weight of cation in a cationic
organic compound obtained by thercolloid titration method
(performed using polyvinyl potassium sulfate and toluidine

15 blue) is preferably between 3 and 8 meq/g. With an equivalent
weight in the above range, the dry deposit mass of the
cationic organic compound falls within a preferable range. In
the measurement of the equivalent weight of cation, the
cationic organic compound is diluted with distillated water so

20 that the solid content in the solution becomes 0.1 mass
percent. No pH control is performed.

The dry depoeit mass of the cationic organic
compound is preferably between 0.3 and 2.0 g/n@.If the dry
deposit mass of the cationic organic compound is lower than

25 0.3 g/m?, sufficient improvement in image density and
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type and any type of polyhydric al cohol may be used
dependi ng on the purpose. For exanple, glycerol,

wa eaomesdayl ol propane, pentaerythrite, sorbitol , POr/JP2006/322904

surcose may be used. Ethyl ene oxide adduct nay be nade
by replacing a part of ethy}ene oxi dewi th an al kyl ene
oxi de such as propyl ene oxi'de or butylene oxide to the

S8R chbatehifier W6 am Fehuhbkihy hsy Nt &fd echedvedhe

percentage of the replaced part is preferably 50

erc Q [ r | |l e-dd [

(i oy Sor3han Ry Yo PRT! | RperBang, B, Ve Mehorey For
and 1? and nore prefergblg bet ween 7 an% 1§. The_mass
FAETBIBf Th BT SAARFTEB t i R BhiF GPGRRNE 2D
conmpound is preferably 0:100 to 10: 100, and nore

prefecably PHafai@nte Pr180NCTHPRIC CHIRFGTEATS RAY B sesed.
be added to the coating layer to the extent that its
agengt bye orzowd fsagtfecapataot a umeleraniinedurErgiphbesisf

ot her conponents include additives such as an al um na
pepdetal Ay phtaftinadtler., addangisepirfacagent impndvas water
antioxi dant. The nmethod of form ng the coating | ayer

ir&sN8tahtd 4redl dehsa t§PEE hh CimBdd0hnd dhe@¥ByPkedutds
coating layer nmay be formed by inpregnating the base

PRLERE Wth a coating liquid or by applying a
coat?nggliquid to the base material. For the

i npregnatign_or_applicatio - a.coating l.iquid,..a
cont or euchOes L e hEOar o B el i Yt calppts may
si ze :

be used: higher alcohol ethylene oxide adduct, alkylphenol

ethylene oxide adduct, fatty acid ethylene oxide 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 poiyhydric 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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press, a filmtransfer size press, a blade coater, a
rod coater, an air knife coater, or a curtain coater

worp7hss4sed. Al so, using a conventional size PIEBHER0062322904

gate roll size press, or a filmtransfer size press
attached to a paper nachin% or the inpregnation or
application of a coating I uid mayi nprove the

WAfthl 6hene)y0End ek RIOGRES. aEhﬁf@pdyﬁer{@ suaerd bircblit Pl éne
to the anDunt of a coating liquid on the base

q%%héfgé %ﬁ &l HHE% %BE'QaQQFt éﬁ lﬁﬂnggtheg affected.

ase material Is prerera etween 0.5

nd 20 r referabl betmee
B pe aPobace nat 10 GoRACFEH BFY bt 160 ety 30 percent
coating liquid, the coatlng liq may be dried. The
e APEEEE ur EN¢ dpqu@%ﬁy#ﬁaoabbk%s%a@% dfidBappPy 2

bet ween 100 and 250 OC, but is not limted to the
n@peohﬁbcsuaﬁQQUmmhé£EX€ﬁ§Eaa?lYebﬁﬁwﬁﬂﬁ)Qnaﬂduﬁﬁuséddimpre
the recording nethod of the present invention may al so
praferabbhacketwy@t draridh@3back of the base materia

and ot her |ayers between the base material and the’

coating | ayges misdetgen drhenbaserf@tedraltantet Betionic
back | ayer. Also, a protective |ayer may be provided

ahgg gQﬂ%b&&dl 3&ef€§%gl?tlLF@OLﬁyeﬂﬁlﬁﬁV Qﬁd more

npose one er or ayers In t he case

prﬁggﬁggigrBGEqugié%&1ﬁgg is within the above .range of

medi um used in the recordlng

nmet hod of the present invention may be conmercia X
Other components may also”be added to the ocating

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 coéter, 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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avai | abl e coated paper for offset printing, coated
paper for gravure other than recordi ng nedi umused for

wo mlo7pEu12 It is preferable that grammage of theCT/JP2006/322904
recordi ng mediumused in the recording nethod of the
present invention is between 50 and 250g/m 2. Wen it

is less than 50g/nR2, it is easy to produce poor

i&r%fia%ewhétéf)fﬁémw e raeopdbgssedi um s cl ogged on
the way of a transportation course so that there is no

t t h. t . af ' ' '
streng ﬁgg(? mﬂgrﬁ{ %?é?g?le 118 regandl g R 4 4 s

over than ecordi ng nmedi um cannot finish

turning.in a curvy rt _on_the.way t he .
EPhneRort QT et ab Bess PREFEIALY sciedifor ot Ppapet i
beconmes too strong thereby it is easy to producge 00£
qOn&RBpoPE ali SPREHIE RE A8 Bhe PaiMARS T adl 65988‘? erably
Next, specific practgcal exanpl es are descri bed.

besweear 0 - b hangra® anin’y ngehtn@ie inyraferabilyi petveen thege 15
practical exanples. (Preparation exanple 1) -
gPréparmftican tife dmgpireprasiom @f gpulymertibhnef pardcdat iasy
cont ai ni ng a copper phthal ocyani ne pignent - To

1RGERAl etBe dbSPEITSH qqqgfidpﬁabynsé_ &1 18y partteCk@mperature for
contai ni ng a copper phthal ocyani ne pignent, the air in

Frer GRS S0 EUAUERbeF) K3 Bioe? IELIRTELR
fLungel 1 was. surfd Ghiantpu i enkagggyby nitrogen gas; the

The exemplary recording medium used in the
recording method of the present 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 invenfion, 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 recording
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



charged with 11.2 g of styrene, 2.8 g of acrylic acid,

12.0 g of lauryl nethacrylate, 4.0 g of polyethylene
w@bopeioss4net hacryl ate, 4.0 g of styrene nacr onePCT/JP2006/322904

(Toagosei Co., Ltd., brand name: AS-6) , and 0.4 g of

mer capt oet hanol ; and the tenperature was raised to 65

OC . Then, a mixed solutiorof 100.8 g styrene, 25.2 g

i ﬂ%@)jleﬁcoﬁctﬁe w8 & QEah@ﬁBf’&af@érha&ﬁws%t %o 88aP there

g of paol yethy ene glyco nmet hacryl at e,
ro h r t f r

g S T R G, Byetifiade S o yfef?%d%%f AS8tun is
ner capt oe n ZObISd nmet hyl val econjtril
oYeF tBaB égﬁﬁ?fﬁet Eye g?ﬁ% SRR PP Eheter it thiing
IL flask for 2.5 hours. ﬁ¢ter the dripping was
igoRplcEL®E, PArki Xed-heoMgyi 4 BheotBrgprrtation course so
azobi sdi met hyl val eronitrile and 18.0 g of nethyl ethyl

S thettonbewasrengipperf ipdpert becomes | ek ftororqy Sheggby. it is
The resulting solution was matured for 1 hour at
dagypebapub@ued modEran8p8rgadion that the recording medium
azobi sdi net hyl val eronitrile was added to the sol ution,

i@n@lba?@dthe solution was matured further for 1 hour.
After "the reaction stopped, 364 g of nethyl ethyl

Ketone vasypt |MEAne brablass ndd LA el fea.

of pol ymer sol ution concentration
was obt aj ne rtlon f the obtained po
HSO&FJFFOMBSPW%% ArerEdoter gt by e PP s?
g mas nmeasured by gel perneation
10 Forae g?éﬁ%@ €%t andard: pol ystyrene, sol vent:

(Preparation example 1)
- Preparation of a dispersion of polymer fine
particles containing a copper phthalocyanine pigment -
To prepare a dispersion of polymer fine particles
15 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 replaced by nitrogen gas; the 1 L flask was
charged with 11.2 g of styrene, 2.8 g of acrylic acid, 12.0 g
20 of lauryl methacrylate, 4.0 g of polyethylene glycol
methacrylate, 4.0 g of styrene macromer (Toagosei Co., 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

25 methacrylate, 36.0 g of polyethylene glycol'methacrylate, 60.0
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tetrahydrofuran) . The wei ght-average nol ecul ar wei ght
was 15, 000. Next, 28 g of the obtained polyner

waoloahsam, 26 g of copper phthal ocyani ne pi gmertT/JP28063322904
g of 1 nol/L potassium hydroxide solution, 20 g of
nmet hyl ethyl ketone, and SO:g of ion-exchanged wat er
were mixed and stirred suffd iently. The resulting

! ! oy |
giﬂléltflsh B,\Eﬁ‘ shinepdeh 29 1LiBeS385H NY c;ﬂqes,tgg_egl%A)ﬁlaEQHner

ake Co., Limted, brand nane:

CRSGILENES, POLE Mol ni2OR 9 3 Spprghanaed

a et'one and water in

the liquid {sfill a usi n _evapor.ator.

TR CaPr b eTohe0 ¢ o ToPeieL S AR AR O eaare| Brc
with a cyan col or was obtai ned. The solid content of

18h@ goPfnmeethyhectdurlt ikatengi yper IrPshsiE® Gheadsod lask
The average particle dianmeter (D50% of the polyner

ffomé .pahtucses in the polynmer fine particle dispersion
was neasured with a particle size distribution

anal yzer (Meteottlee diRApiNgkkasocGopletdd]. )a milked solution
average particle dianmeter was 93 nm (Preparation

A2XaBl § 3r) azobt fKPMAH ANk rdh $PLI Bd UhPf1eR0l YTBE methyl
fine particles containing dinethyl quinacridonée

[ I - tigle,di [ i £h
TR e TVt wespa B8P KRG TRE SRR Mg bguee e

fg%ﬂq Engsséfﬁkion was matured for 1 hour at temperature of 65

°C, 0.8 g of azobisdimethylvaleronitrile 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 obtained 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, 20.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



preparation exanple 1 , except that C. | . Pignent

Red 122 was used instead of a copper phthal ocyani ne
w@r@mests12 The average particl e di aneter (D50% P@f/Jr2nes/322904

pol ymer fine particles in the polynmer fine particle

di spersion was neasured wth a particle size

di stribution analyzer (Mcrotrac UPA, N kkiso Co.,

&ﬂt%-i}ledTpsséaewa%gep&aritﬂ ohe di 8rel 6f-dashaked Mater and
(Preparation exanple 3 ) - Preparation of dispersion

SQ:f' r@%ldwre eﬁhff p@l{ﬁ)jfldk%%oﬁgngﬁ%inévggepoﬂp%% Xﬂﬁqultilgw was
pi e dispers a

grent - pofynmer fine partic ion Wt
el I, col or S prepared in substantially the_ sa
iiiridr o pRY B it i76n SERRRBPECL | Bk Ghgt Tty €60 9 of
| . Pignent Yellow 74 was used instead of a copper
QeRtRIro &y BRI PRI bl Gife ftisrereignevhble partartI@i@iraadter
(D50% of the polyner fine particles in the polymer
5 dhbtméngdrt i The sbhkipbraingeniasfnthsupebyndn Ifinepprridtte

size distribution analyzer (Mcrotrac UPA, Ni kkiso

dB@perktidn) wvadhe0 averaags .particl e diameter was 76 nm
(Preparation exanple 4 ) - Preparation of dispersion

of carbon bhackyPraresiad iwithgsahéeaat (TrDAIIH theTolymer
prepare a carbon black dispersion, 150 g of a .
%%TBBQE ?Ehé‘s ai/r?' tj,l?éolp% l%%?oﬁigé aﬁcj'i(rtpi aneny; s%)%rr's[ﬂ)ﬁxwas
measured with a particle size distribution analeer (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 coéper 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 pélymer fine



Degussa) was mixed in 400 m of sulfolane; the

sol ution was mcro-di spersed with a beads mll; 15 g
wo@booamddosul f uric acid was added to the sol utPonyramB22904

then the solution was stirred for 10 hours at 140 -

150 0C . The obtained slurr s put in 1000 m| of

i on- exchanged water, and t & Solution was centri fuged

p%trtlélggocésmuﬁﬁg o aubt yeméw axRddeat ed carbon
bl ack wet cake was obtai ned. The obtai ned car bon bl ack

wet cake mﬁs%g%gﬁ %ﬂﬁhag% @1?Tthegég%%ﬁ orPfyith a yellow

|on exchange I on was

justed with |i hlumg%gro.f e sol uti on_was h
HIOX| 8t EBTRBTHELAMS Y AR IR LT LY 19 G A8 PREnF HEhe
solution was filtered with a nylon filter wth_an
PrPPPAGELpor exaMRifetler SECCRENFAAT AS- ol r SH@ENta VBl ARK 74 was
carbon di spersion with a pigment concentration of 10
5 usesls¥mabsadbtfinerhppEre phtbpdgeypaing @igmgingnet er
(D50% of the fine particles in the carbon bl ack
di sper si onThasavessiy ethrtiitheadpanétet e(XH020 of the polymer
di stribution analyzer (Mcrotrac UPA, Ni kkiso Co.

flitd. bargbﬁléyeﬁﬁgﬁmp%bﬂyﬁéﬁ di pEBb Ft Ma% %Qs@@k31on was
(Product| on exanpl e Production of cyan ink - To

BIBHHER 11000 110 S, lod e SRS Wcrorra
Ug%ah FEEYQQUﬂg.PHQQEWR p&ggagggrééétgg}éiéi a%@%ﬁgger was 76
10 |
(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



1, 23.0 mass% of 3-nethyl-1, 3-butanediol, 8.0 mass%

of glycerin, 2.0 mass% of 2-ethyl-I, 3-hexanediol, 2.5
woremwsAsaiz FS- 300 (DuPont) used as a fl uori nat eRCT/IP2006/322904

surfactant, 0.2 mass% of Proxel LV (Avecia KK) used as

an antiseptic or a fungici ﬂﬁsd‘ 0.5 mass% of
[

2-ami no-2-ethyl -1, 3-propar ol, and a certain anpunt

i dPrExphanged vat eraergndi xaftk (DU tBss %4 ot ded

; and the mxture was filtered using a nenbrane filter

iL.th _an av & .di a4 _gpjgpt'
V}gﬁ?ﬂp 21@%%{ fafglF}rt(;He u?ltl:jdorﬁ% earr}faegfear#éasedr‘%;g -dllo%ro ucdeioglll H-
magent a i_nk, 20.0 ss%,of the dispersion. of polymer
B o TSR o TEGHR A AR Th SO Tt dORRent

pi gnent prepared in the preparation exanple 2, 22.5

g t3.GretHy 110 MeR syt ARIR1IED mass% of
glycerin, 2.0 mass% of 2-ethyl-I, 3-hexanediol, 2.5
5 nmass% of FS-3be @DeRege) passdcds dibleseirndDeds) of the

surfactant, 0.2 mass% of Proxel LV (Avecia KK) used as

fameamtaradptlies dm a&Haingirdiade blhdk mbisg¥éfion was measured
2-am no-2-ethyl -1, 3-propanediol, and a certain anount

waftH enpexahanged wal efi Wi utided dnkdG, /@ssf@idrotrac UPA,
total); and the mxture was filtered using a nenbrane

Nf'ilékti 0 \Moth, it gyer a%qse,p%rveerq aerrtiQ:fleO' dlBter was 80

Product1 on exanple Product1on of yellow iInk -
n'll'no produce a yellow ink, 20.0 mass% of the

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 kAvecia KK) used as an antiseptic or a
fungicide, 0.5 mass$%$ of 2-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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di spersion of polyner fine particles containing a
nonoazo yel | ow pi gnent prepared in the preparation

wexanpse183 , 24.5 mass% of 3-nethyl -1, 3- but ansdi/at2p068322904

mass% of glycerin, 2.0 mass% of 2-ethyl -1,
3-hexanediol, 2.5 nmass% of_éféaSOO (DuPont) used as a
fluorinated surfactant, s% of Proxel LV (Avecia

KK) used as &g P@bh&%et aC mAgeathunaikGi 4. 00ma sEas$% ehe

2- am no- 2- met hy , 3-propanediol, and a certain
e S A i Wapeﬁ?-”ff{%rf A iy
s %% s Fr st o o BTk Sxapple 2,

produce a bl ack ink, 20 mass% of the car bon bl ack
Zdi-$p Ersisén A SpaAesd Y T b Brtenadkqlon Shmassy of

22.5 mass% of 3-nethyl -1, 3-butanediol, 7.5 mass% of
ivpeseriim, 22.00 mass$oadt %Wylmﬂldoi@e@r@dﬁasls%%ﬁ mass$
2-ethyl- 1 , 3-hexanediol, 2.5 mass% of FS-300

AfDERGIR00 uDerPcaxt )a ddaubrdsnat el wrifretteahtsu £E &2 treasts, %0 . 2
of Proxel LV (Avecia KK) used as an antiseptic or a

riaé@ Jrderdked MAsSHhviciZ aR)Narsedt Y M -dntiseptic or a
3-propanediol, and a certain anount of ionexchanged .

f\{\,@’lg]%f IJ]\H%reomsP(?r%s(sw%fTﬁﬁb—fag?nlg f.%eaék)yl ek e, S,

tered u3|ng a ne er MA an average
S %ear atl%r fa(r)r{ unt oanlonTheexc uarrfgaecae v}aec%sf qslnesrear}rglxed (100

VISCOSI 1es O
mass% in total); and. the mixture was filtered using a-
membrane filter with an average pore diameter of 0.8 um.

(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
mass% 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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i nks produced in the production exanples 1 through 4

wer e neasured as descri bed bel ow. The results are
waehwmsi4m t abl e 2 bel ow. <Measurenment of vi scoBQT/¥R2006822904

viscosities of the inks were neasured at 25 0C with

the R-500 Visconeter of Toﬁ Sangyo Co., Ltd. (cone 1

34" x R24, 60rpm after 37T 7n_utes) . <Measur enent of

surface tensioprolibetsbat bd sukl-kcankensi ons of i nks
were neasured at 25 0C with a surface tensioneter

(CBVP-Z of Kygng Lher! acg1Sehenst Coo. o hilokaiyng

pl ati num pl ate. "Tabl e uction of base nateri

A base terial with a granmage, of 7 /2 was . .

SR & alj:gql ncgl XS ourdr i%nri D .%‘%é)srs‘%%asﬁ UiQp example
made of materials in the formula below._  In the size

or s SFF T the PdeRadi my PrEeEolan g diak of
starch solution was applied on the base material. The
Holded idontlertt M5¥S e foxd divzE® sitdansh o & i@ s eof 2-ethyl-
material was 1.0 g/ n2. Leaf bleached kraft pulp (LBKP)

180 IrdssgrNeddile 1 .caateets K radf tFPUHGD (NBKRINTA0 urest %s a
Preci pitated cal ci um carbonate (brand name: TP-121,
fadtrama teey wa r@act drdtd. )0 .10 sl waduem Iw f @tveedli D KK)

mass% _

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 totalj; 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 viécosities of the inks were measured at 25
°C with the R-500 Viscometer of Toki Sangyo Co., Ltd. (cone
1° 34" 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



Anphoteric starch (brand name: Cato03210, N ppon NSC

Ltd.) 1.0 Neutral rosin size (brand nane: NeuSize
word@psHexr i ma Chenmicals, Inc.) 0.3 nass% Ret enedoIP2006322904

(brand nanme: NR-IILS, HYMO Co., Ltd.) 0.02 nmass%

(Production exanmple 1) - ré ductlon of recording
—nmedium 1 - A coating igiH _ Nt
concentration of 60 ﬁﬁ%%@ﬁﬂéy pﬁBHﬁ%%% % hg 70
mass%f clay used as a(mPaeent|in wHMHmEl ay 9F mass%
mfodpattibsl esaheMe 1a|di aged®r of 2 nmzaer.4snallef; 30
PF%&%%%QBnhSQ&MpP@HPIUﬁ18a®@0nate w tr5ag averape
FRIGCE L Bn CEAARS R P L. 4. N ;B NMass%sof
P}l lulEIt!li‘oHUé H i§4 ﬁUpUI g{llfli EII. I ST Ull u§eu as an

—a—-grass—ttransttton Lcnpcn ature—Tg) of
-5 G 1 nass@bof phosphoric esterified starch; 0.5
mass% of cal ci um stearate used as an aid; and water.

To produce thepigeacding Bﬁde@blmatbhﬁaquained
coating liquid was applied on both sides of the above

base materiah g9 Ehﬁﬁtgrgéﬁgw%EhS |'Qa&ﬁﬂ§%n%f2f§t@9m. was

coatlng I|qU|d agheres to eac e u5|ng

C 6§§t%kza Es(f s f a&% of
95? 8r§£ @W&&ﬁé& deti%n e &hp ¢ f“) ﬁ?dﬁhé{“b
of recordlng nedlun12 - A coatin qyld with a solid
S5  nmagsEesls in the formula below e size press 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 mass%
10 Needle bleached kraft pulp (NBKP) 20 mass%

Precipitated calcium carbonate (brand name: TP-121,
Okutama Kogyo Co., Ltd.) 10 mass$%
Aluminum sulfate 1.0 mass$%

Amphoteric starch_(brand name: Cato3210, Nippon NSC Ltd.)

15 Neutral rosin size (brand name: NeuSize M-10, Harima
Chemicals, Inc.) 0.3 mass%

Retention aid (brand name: NR-11LS, HYMO Co.,Ltd.)
0.02 mass$
(Productién example 1)
20 - Production of recording medium 1 -
A coating liquid with a solid content

concentration of 60 mass% was produced by mixing 70 mass$%



concentration of 60 mass% was produced by m xing 70
mass% of clay used as a pignent in which clay 97 mass%
woboopasuixl es have a dianmeter of 2 mm or smal | BCT/JER006/322904
mass% of heavy cal ci um carbonate with an average

particle dianeter of 1.].rggé 7 mass% of

st yrene- but adi ene copol yner "enul si on, used as an

AdhasiV &s M Y & ¢ @pferdt ansSiHih termerat s {sTes of
-5 0C"; 0.7 mass% of” phosphoric esterified starch; 0.5

p%%%%’l fs (fl%ltvcel Lfamdsita Laetre dfseidﬁ?r; &nt .aql; et"’};d y@tngss% of

producé the recordi ng nediu e o0 i ned

coating.li.quid s applied.on bath sides of the above
RS T SEHRITE g G SOt R e (hreter
coating liquid adheres to each side using a bl ade ,
ododt-r ;unan%_ws&aﬁ FEtYETNE ~ R L H sy P Hotedi e 1on,
supercal endered. (First enbodinent) - Ink set,

5 usecbrd g retiashveandittage FlecmdinansitBym temperature
conventional nmethod, an ink set 1 nade up of the cyan

(TRl produced;im mAespreduphbephexampketédriftibd shgeaha 0.5
i nk produced in the production exanple 2 , the yell ow

malds sPloFdecad iivh tdte AN XA B B arRDdidther.
bl ack i nk produced in the production exanple 4 was

P e TR Re0RE UL EdcRE G KBGO 19 R Uikaineo
c%%%ﬁaggiqu%%o lil}aisogp%:li%%o oqpibolﬁ'li ns%aaess%% ‘L%ie darbo veorE)ase

10 material so that 8 g/m? of solid content of the coating
liquid adheres to each side using a blade coater; and the
base material was dried by hotrair and supercalendered.

(Production example 2)
- Production of recording medium 2 -

15 A coating liquid with a solid content
concentration of 60 mass$% was produced by mixing 70 mass$%
of clay used as a pigment in which clay 97 mass$% of
particles have a diameter of 2 um or smaller; 30 mass% of
heavy calcium carbonate with an average particle diameter

20 of 1.1 pm; 7 mass% of styrene-butadiene copolymer emulsion,
used as an adhesive, with a glass-transition temperature
(Tg) of -5 °C; 0.7 mass% of phosphoric esterified starch;
0.5 mass% of calcium stearate used as an aid; and water.

To produce the recording medium 2, the obtained

25 coating liquid was applied on both sides of the above base
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printer prototype apparatus having nozzles with a
nozzl e resol ution of 384 according to an enbodi nent of

w0 tw7psesent i nvention. The total anount of i NKCPEN2006/322904
unit area for a secondary color was limted to 140 %
and solid-col or images and_&_gracters wer e forned.
(Second enbodi nent) - Ink set, recording nedium and

ndRgs 4186y dimg 8 |J/ages swebe itocaREen S¥behantoaklivig
the sane manner as the first enbodi nent, except that

t.he .r ' di r r g A

L |ll?re}1%?{P%:I;% enbo |n}§nt; - Inqlk gzsj“;at ?blrﬁegr |%r®£%dmthe
and i e .recording .- s were forped in

RS R A EiTe RS MG 20 % KO [ T R RS
except that a commercially avail abl e coated paper for
gravure print'EAgstoPERGIARSEL) Space DX, grammage = 56

g/ m2, Ni ppon Paper Industries Co., Ltd.) (hereafter
cal | ed a recor dnkgseidi yec®riings ngsddmas aadr ég@gei ng
medi um For each of the recording nedium11 , the

regearddineg +vedi um 2 , the recording medium3 , the
anmount of transferred pure water and the anount of

transferred gyan cBkvehedueed methbde,puadyeli @@t 1 made up
exanple 1 were neasured as :
of the cyan ink produced in the production example 1, 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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descri bed bel ow using a dynam c scanni ng absor pt oneter
The results are shown in table 3 . <Measurenent of

warwanss1nf transferred pure water and cyan i NnkCTgR2006/322904

dynam c scanni ng absor ptoneter> For each of the above
recordi ng nedia, the amounts of transferred pure water

and cyan ink were neasured Using a dynanic scanni ng

absor pt onet er7EK380 cg@Bsrenttype D, Kyowa Co., Ltd.)
at 25 0C and 50%RH. The anounts of transferred pure

wat er and cyanIthS@k ar%%%&%ﬁkg%%%%iﬁh,1Q%gwﬁm%@% 400

ms were obtained by interpolation, using t

trans{errqﬂ anmounts neasured at tinme points around

5 act time.Table 3 Qualities of the inmages

printed in the first through third enbodi nents were

eval uat ed i nIP8ERS HErBedditA§] BResdPsgansdardl lvaltke same
and gl ossiness. The results are shown in table 4 .

meResdi B> thee fdagrte erdfodiaratithg gxcatte thrathtecqmeanrially
solid-col or i mage was eval uated by eye observation
aveddrath Ireg coa tiehte pensd uatd oy ity igribeliow (brand name:
[Evaluation criteria] AA: No beading is observed and

SPMEE xS Mefinadgy i-ntxd.q /BB, Beagdondrhpes! TalllsYries co.,
observed. :

Ltd.) (hereafter called a recording medium 3) was used 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.



CC. Beading is clearly observed. DD: Excessive beading

i s observed.

eval uated by eye observation according to the

eval uation criteria bel ow
No bl eeding is observed ane

<Bl eedi ng>The degree of bl eeding of the
weerionvEdibl ack characters in the yel | ow backgreumiP20es322904

valuatlon criterial] AA
characters are

clearlyprinted,1BB3 Bleeding is slightly observed. CC

Bleeding is clearly observed. DD Excessive bl eeding

is observed and outlilnes Birehmaterers are bl divkedf

<Spur mar ks> The degree of spur marks ip thegwdudtedn

i mages was eval uat ed [by eye observati on| accoeglamgl ¢ ol

the eval uation cr!teria bel ow. [Eval uat|on crifepisg]

AA No spur mark is UU@@M&& BBon ALt ”t'd?fcaq{te Contact

observed slightly. CC mar ks are ¢ C

ifie time:

observed. DD EXCGSSIVi ipur nar are Dbiﬁéved 0
| <G ossi-ness> The degied’ ssThodls o the .IP*gg us
Fifgdes was %%%?B%%%ﬂ bylgyé obser4t4 on| accls i ng td4-8
gnpediment | medium ml/m ml/m ml/m
Second Recordlng 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?

Qualities of the images printed in the first

through third embodiments were evaluated in terms of

5 beading, bleeding, spur marks, and glossiness. The results
are shown in table 4.
<Beading>
The degree of beading in the printed green
solid-color image was evaluated by eye observation
10 according to the evaluation criteria below.
[Evaluation criterial]
AA: No beading is observed and image is evenly printed.
BB: Beading is slightly observed.
CC: Beading is clearly observed.
15 DD: Excessive beading is observed.

<Bleeding>



evaluation criteria below. [Evaluation criteria] AA
| mages are highly glossy.BB: |Inages are gl ossy. CC

wo magess4er e not gl ossy. Tabl e 4 [Appendi x] TyprCEIP2006/322904
enbodi ments (1) to (40) of the present invention are
provi ded bel ow. Enbodi nment 4#) is aliquid ejecting
head conprising a nozzle contigured to eject a liquid

drop of recopdiengeliraui 8 B1kicGdind SFamper printed black
comuni cating to the nozzl e, and an energy generating

&%wa%g; Cr%nf irgyhed Qfa%]&;r%lﬁf@%vd‘soreﬁﬁfa%gd P Gye

recordi ng |I'1qui |n t e I|qU|d anber, characteri Zed

in that .a _flow ch nneI g confl ur.ed ,t
FSThVE T8 SR S §r° t reg’caorfnq:ﬁwq iqui TS RS
of a netal materi al contalnln%,nlckel and a peak
intensity forlE¥al¥g6)opacsisfidtdkel is higher than a
peak intensity for a (111) face of nickel which

5 i ntRhsiNG dslesdimpabureseyvekarrd oftharaayeds faracelonrly
anal ysis. Enbodinment (2) is the liquid ejecting head
padodredi.ng t o enbodi nent (1) above, characterized in
that the netal material which makes the fl ow channe

f orms NgB rEsdEs ¢ ONd ag NBgh bRy | bR redodi mant (3) is the
l'iquid ejecting head
CC: Bleedlnglls clearly observed.
DD: Excessive bleeding is bbserved and outlines of
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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according to enbodi nent (2) above,

characterized in

that a content of thalliumis not greater than 1 % by

WOrE®m /05 od

according to enbodi ment (1) above,
form

that the fl
Enmbodi nment

i ment (4)

ow channe
(5) is the |

to ggbofhizas 443 §Dboysy.

content of

Ebodl

to enbgggé%ég)?ﬁ§ ﬁggvéiggﬁg

fl ow chann or
Enbodinent$f9;ei{?

cobalt is no

i qui

is the liquid ejecting hecElIP2006/322904
characterized in
%P nmenber contains cobalt.

ej ecting head according
characterized in that a

greater than 1 % by nass.

ej ecting head according
facterized in that the

ng nenber contai ns manganese.
the liquid ejecting head accordi ng

T o enbodi mg
content of

Nt g&ddglpve

manganese IS

not greater

than 1 % by

HARENG | Z7eGdur B2k § Glossiness

MA3¥- image

UI ettt

eIIn%zzle C nf

8y B tg

|gure§ to ej

chanmho
CTTUTITIo

rd—ejgcting
ect aliquid

commint ot i
Uullllulll \VAL & 9 o |

N

3

head E$np||

TMg—agp
rdi ng

22l a

Iﬂlli I'l
\.1u| \%J

gy gefieratin
prpqquri7ing

0 devitée conf

rprnrding Li

drop recqg
IIU LU LII\, LELA®

i guréed*to ge
guid in the

ZZ1TC5

ner at EB
I|qu|d

TeHagber, ch

amnbehamenbnf

ar act BBi zed
igured to fo

n th&B a fl

w chatfhel fd

rma flow ch

annel for th

rm ngha

recording liquid is made of a netal

cont ai ni ng
liquid ejeg
characteri

Typical embodiments

nickd
h
oehel}

(1) to

invention are provided below.

Embodiment

(1)

mat eri al

and thallium Enbodi ment (9) i
eadaccordi ng to enbodi nent (-8) above,
at a

(40)

s the

of the present

is a liquid ejecting head comprising

a nozzle configured to eject a liquid drop of recording liquid,

a liquid chamber communicating to the nozzle,

generating device configured to generate energy for

and an energy

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 a peak intensity for a

(200)

(111)

of X-ray diffraction analysis.

Embodiment

according to

(2)

embodiment (

face of nickel is higher than a peak intensity for a

face of nickel which intensities are measured by means

is the liquid ejecting head

1) above,

characterized in that the

metal material which makes the flow channel-forming member
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peak intensity for a (200) face of nickel is higher

than a peak intensity for a (111) face of nickel which
WO zioensi4il es are neasured by X-ray diffracti onPCT/JP2006/322904

anal ysis. Enbodinent (10) is the liquid ejecting head

according to any of enbodinments (1) to (9) above,

characterized in that an iT %ﬁmity rati o of oriented

daﬁiggag!ggggpﬂhg.faces which is defined as a ratio of

a peak intensity for a (200) face of nickel to a peak

intensity r a (111), .face ni | ,satisf.ies. a
relationshéﬁb%éaéi%Rxﬁgh lf(%&f)igéqéqx é%%ﬁgnthTll)
is the peak intensity faor a (111) face of nickel and
AFCOEE) NP LR HEQREARS Tt 4 ehorer AIBTHeT 4 ap that a
ni ckel which intensities are nmeasured by nmeans of a
orngendi ofrbleal b yoits 9reabedi Hean I BlLpy gaske
liquid ejecting head according to any of enbodi nents
(1) to (10Frmaddiresntch@hadsethzetiquid hetedthedf head
channel form ng nenber contains sulfur and a content

adfcogdhi hyr t b Serteddigtegat g )t BBOVE, IcRatet®SSed in that the
Enbodi nent (12) is the liquid ejecting head according

f18w2BRaRhe EMROGIR N ienbob): E8ndis akyAr characteri zed

in that the flow channel form ng nmenber is a nozzle

plate confpguredd fng)hmggg%heozza&d Fhodi T hebdd)

is the liquid ejecti

according to embodiment (4) abo&e, characterized in that a
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
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 fo 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 liquid is made of a

metal material containing nickel and thallium.

Embodiment (9) is the liquid,ejeéting head
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according to any of enbodinments (1) to (12)

above, characterized in that the flow channel form ng
worshess4is a fl ow channel plate configured to FOVIR206%322904

l'iquid chanmber. Enbodinment (14) is the liquid ejecting

head according to any of e dinments (1) to (13)

above, characterized in that’ the | ow channel formng

alBBREEng St & i fking reb?t So8PY] Nth A SERIMEcB0DHI Gt
to forma wall surface of the liquid chanber.

p‘égkoghesgéie%géﬁé S t(%ggi AuLd gf seting H%agi REQT Eh LY

to any O ment's ) to (14) above, characteri ze

by conprising at le nenbers, sel.ected fromthe .
P BuRP RSO 1T 6 (LR oPES Y 't ot M5arEd -EooPos s
the nozzle, a flow channel plate configured to form
argeneagRred dhanbeiry éiﬁéféanb‘P%tqlﬁlepﬁlét-e havi ng a
menber configured to forma wall surface of the liquid
chanber, whebedimarite (1W0 Aenblee sliqwid mtjeptanbgyhead
formed. Enbodinment (16) is the liquid ejecting head
aaceoddhggtd amn o fofempphdnenest 61X o t(@)( Ebpvabove,
characterized in that the fl ow channel form ng nenber

charbet 8Bz &y ah t@l2Ckhof pt shaor yretdhod Hrbedeneas (17)
is the liquid ejecting head according to any of

B B Al pote Sl iarter oodung LA o
iin eralls£ yngJ_gOJ:Ofa 2(52%0()Hf)acteoo§orgicg}bgf to a peak ihtensity for a
(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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Enbodi nent (18) is the liquid ejecting head according
to any of enbodinents (1) to (17) above,characterized

WO zovhE412t i s a side-shooter-type head in whiRGT/E2006/322904

direction of ejecting the liquid drop is different
froma direction of a flom1cpannel for the recording
l'iquid. Enbodinment (19) is an i mge form ng apparatus

CRMBELSEDNge@ 1804 RBeh€adwCORihER exbridng fehbar is a
liquid drop of recording liquid, characterized in that

fAle Eggﬂﬁgi eﬂ%?%dn%ngﬁgehiHH'F?E§QQkJ?Qg?ﬁadchamber

according t any of I ments above

Enmbodi nent 0 t.us
according b %B%dﬁl g)t%%ov%q arac%erlzegad

that the recordin UId is an_ink caontaining a dye
35608 9EBH of P rRf Yred ﬁ“‘é?l"dlmEﬂ’bﬁdi(Hen‘io (99 @E°VRe i mage
form ng apparatus according to enbodlnent (19) above,
chhzpatest re@din rthatathehéovechariely fdmiing memhAri bk a
containing a pignent as a coloring material.
vEblpatingnpl4t22)hdvsinghe memgerfoomfignmgghdacattosm a wall
according to enbodi mrent (19) above, characterized in

sut@bckhef reordiqigd icedinBeks an ink containing a
polymer fine particle in which a pigment particle as a

col oring MatesdAlerts @@t aknefe EMPM NBN-t623) nbsat he

i mage form ng appar at us

according to any of embodlments (1) to (14) above,
characterized 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,
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according to enbodi nent (19) above, characterized in
that the recording liquid is an ink containing

whanzoixminzol e. Enbodi nent (24) is a device cordi/ireo@B22904

to eject aliquid drop froma liquid ejecting head,
characterized by conprisin%%%he liquid ejecting head

according to any of enbodi ts (1) to (18) above.

deabadiaented 2B tdrsata iteqer di Bgdeeihestohanaet aekgednbynich
ejecting a liquid drop of recording liquid fromthe

al( %%’ttegt?%g;&g B%{-/égg’e@igqga%gr%agiaod%y of SMHeNESom a

as to perform recording on a

J.ecording pedi Enhodi £ ( j regor di.ng
R oh ey ol wit TRy Ror( EhS of Sl dlo” 420 B¢
characterized in that the recordin diumis a nedi um
f or record?ﬂ@OQ&W?ﬂFlﬁig)al§uﬁﬁof?§§£ TN ZPPRGatus

| ayer on at |east one face of t-he supporter. o
cerPadiibat a (pFgordinhdeadc 6paf hgired Hod edessr @i Agausd drop
enbodi nent (25) or (26) above, characterized in that

cefn rapoudingf 1iduei d,ecidradiactelri ged din rigrsf dihreedetortiheg head
recordi ng medium for a contact tine period of 100 ns

iisS tBe- 14Quidl/ &9 etdingdy aRadmauBbra&indg heo 1860104 BebbUdHétt s
transferred to the recording nmediumfor a contact tine

@S ked (98) 499%w®. is 3 - 50 m/m2 which anpunts are
neasured at 23 0C and 50 %H and by a dynami ¢ scanni ng

00 8, 20sghpL o SO0, Al Rl Ugperaye

a%%%%ginghggagéégéfﬁg%g q15 agbgge, 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
recording liquid is an ink containing a pigment as a coloring
material.

Embodiment (22) is the image forming apparatus
according to embodimént (19) above, characterized in that the
recording liquid is an ink containing a polymer fine particle
in which a pigment particle as a coloring material is
contained.

Embodiment.(23) is the image forming apparatus
according to embodiment (19) above, characterized in that the

recording liquid is an ink containing benzotriazole.

Embodiment (24) is a device configured to eject a



amount of pure water transferred to the recording

medi um for a contact tinme period of 100 ns is 2 - 45
workdomBssamd an anount of pure water transferredP@DIR20@/322904

recording mediumfor a contact time period of 400 ns

iIs 3 - 50 mM/m2 which amoynts areneasured at 23 0C

and 50 9%RH and by a dynamic “scanning |iquid absorption

188 R aEARogi s 1G2Rk dl é%éb@iﬁ@%&i,ngz}ﬁ%%@grized by

according to enbodi nent (25) above, characterized in

cté)&%gscti%g{f%r@ﬁ@rﬂcg%ﬁﬂiegﬁggrﬁéééeécc%r&i% Sttoaagx of

and a g la and an anount of
adhering soljd content in the coating layer is 0.5 -
e@%? l@?ﬁﬁ? pr66? ) €§8Yers t he recording nethod
accordi ng to enbodi ment (25) above, characterized in )
that a wei GAPod¥marHe (28dordi AgrAEeR AHRT nefdod ghgracterized
g/ m2. Enbodi nent (31) is the recording nethod

5 Tbyceordihugtad kibud weep C25¥eadodig chiavdct drpmethé nliquid

that the recording nediumis supercal endar ed.
eBehadhgenéad 3)carlinige tbeany do figemeddiodraccdidi ng {D8)
any of enbodi ments (25) to (31) above, characterized

abdvthatot He @G didieh Feebual £9NbRi St dHdd AiBNhed NG .
the pignment is kaolin. Enbodinent (33) is the

o "3 O Ieo gL el SLPSTRRLE 2SN
tgegkgghgggﬁ@i{E%faggo_g?”%h%?90%£¥3fgéﬂgﬁuthat the recording

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
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i s heavy cal cium carbonate. Enbodinent (34) is the
recordi ng nethod according to any of enbodi nents (25)

wao 20¢83H1mbove, characterized in that the recordi/impoos/322904
medi um cont ai ns an aqueous resin. Enbodi ment (35) is
the recordi ng net hod accongi to enbodi nent (34)
above, characterized in th he aqueous resin is a

mdRk8k=80hHD) ¢ eahA 90 fryal R 1) %p@E/ﬁEMQCV €8hfning liquid
Enbodi ment (36) is the recordi ng nethod accordlngg%o

a@@grggiggbgg{@ppts (25) to (35) above, characterized
In that the recording liquid contains, at |east,

water, a cQl.orj ent,, d [ N . .
EnbodinentET%%éﬂgﬁﬁgh@&?eggraﬁﬁgg%ééﬂ%ﬁﬂggg%PgﬁnScfgrdlng
any of enbodi ts (25) t 36) above,, characterized .

P rbas TS [oie e oRRBEACHE L brid) RO GaFaLgrording
25 Cis 15 - 40 m.m Enbodinent (38) is the recording

Mee HBJCaRRBER NG T deasy of Serbbir remid @5sPaténgsFyyer and
above, characterized in that the recording liquid

apoamaiing af dirs pettsiniegcsbdidngomigert ias thecobeting layer is
agent and an average particle dianmeter of the

odisspepsivega@d.oring agent is 0.01 - 0.16 nm.
Enbodi ment (39) is the recording nethod according to

any of enmbpghi@ieht A30)t 9s(BRe AOQYRIiENHANEN hZ88rding
in that a viscosity of the recording liquid at 25 0C
tbse%b6d§8eﬁgaﬂﬁgcaboye, characterized in that a weight of
the recording medium is 50 - 250 g/m’.

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
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 method according
to any of embodiments (25) to (31) above, characterized in
that the recording medium contains a pigment and the pigment
is heavy calcium carbonate.

Embodiment k34) is the recording method according
to any of embodiments (25) to (33) above, characterized.in

that the recording medium contains an aqueous resin.

Embodiment (35) is the recording method according
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Enbodi ment (40) is the recording nethod according to
any of enbodinents (25) to (39) above, characterized

WO 2oovss12 he recording Iiquid contains a surf aetESH20@312904
the surfactant is a fluorine-containing surfactant.
According to a liquid ejecting head of at |east one
typi cal enbodi nent descri be j%bove, there is no or

dPeRbBblMERE e (9f) RIdd, R8s 8pEr DEdd SIFiNAgRe! BgBeous
heat treatnment process and the precision of jOIntI%g

r..the_acc i [ IS | ; I a .
et qaa T oy T et ngE nead e He Peted ReResin:
since a fl channel form. ng nmber configqured to for
2 1 ow chaRRPOHBIT doddiig PRGEFECT SR [Pk SREPAALNS
material contajning nickel and a peak intensity for a
1260y Pacemppdineikel (29)hitghépot PP e psdleiastensreg in
for a (111) face of nickel which intensities are
tineds thedregonars lofquidr gpndains acat orpamtal yweitsr, a
According to a liquid ejecting head of at |east one

dojpirécal egbot) i destrtihgdagbeve, there is no or
| ess influence of brittleness and heat shrinkage in a

heat treat ARPSd HQAESB7ING st BRe PEEEH A 1Y Aeth@UNhEBErding
or the accuracy of dinension is inproved whereby a

] S UL et vagfonthoen g abie ety

fl ow channel for, recarding liquid is nade of tal
thatefi SHTEONE A HF NPk ENCARECPHAHIY UnhBHd, 2t 35" Ts 15 -

t herefore, there can be easily obtained a
40 mN/m.

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 recording 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

mPa-sec.

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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configuration such that a peak intensity for a (200)
face of nickel is higher than a peak intensity for a

w@ 11ps#are of nickel which intensities are nmeBSUIRAIdB22904
X-ray diffraction analysis According to an inmage
form ng apparatus of at one typical enbodi nent
descri bed above, a hlgher aﬁ) |ty i mge can be forned,

%Eﬁﬁ@néelbﬁLBfﬁﬁﬂfﬁﬂés%gah@aﬁeQ{ Mrifaxfe anehypibgal
enbodi ment descri bed above is provided.” According to a

tdr%\élt?ngng f&cgéjn%sega tcp t%Jee tr:eél i%llj cgf 3{0%%1_'13‘&/%& lcﬁQSt

one typic hent d SCri

confi ure ect a li.quid dro whi ch conpri ses

S POREEY oot TS G o e BBEPREE HEAGT S5 8 GHES AeaLity
since a liquid ejecting head of at |east one_typica

léfpddi peRet Hes drigask FarhbeeoPta el deidiceadc raivnghannel
recordi ng method of at |east one typical enbodi nent

foewd ngbeembdovegnia duirghletoqliatmnty §imgeheamedefor recording
recorded, since recording is perforned by ejecting a
lilgguiddidriegpdd reoMmaa nletgli flaegetsl negoritenichioly atckeasénd a

one typical enbodi nent descri bed above. The present

peBkenhtensisy NRdr 1d nizled tactkhsr shraldll Gal hy gHksctrsedt
enbodi nent ('s) and variations and/ or nodifications nmay

p@%kr@g€ehgl‘¢ye% °d('1'ﬁ{)‘t £80 Ykt qﬂélehld‘?df%"irc‘n' O LROM s es

€ SCo resent 1 nvention

a@%lgggggred by mé&gf%gt aggllgf%fractlon 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
liquid ejecting head can be obtained, since a flow channel
forming member configured to form a flbw channel for reéording
liquid 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



claimed which is based on Japanese patent application

No. 2005-327468 filed on Novenber 11, 2005 and the
wQzapangge patent application No. 2006-025111 fRAEIP2006/322904

February 1 , 2006, the entire contents of which

appl i cations are hereby i$ﬁ@{£orated by reference.

| NDUSTRI AL APPLI CABI LI TY )resent i nvention can be

13PRlL8dehiBodi hé MY 884 HeRTaBEds. i P LIl Y, a
d whose surface i's subjected to a

I"i'quid ejecting hea
ter- : { : ' ' - C s
oy oo BEDRIA] S TP 80 LREL LI clect 2 Liauia

apparatus, partic
with the |liguid ejecting head,. a device for , cting a
dEoRai B aRbploti NS ddETaP g HRPHHIETY Al i Dedaabove, a
l'iquid ejecting head conprising a nozzle configured to
devaee gonf e drtch orctedot dAREA | d%RR high icqEpyises a
chanber communi cating to the nozzle, and an energy
5 hijgheragbayitdeviicmicbefiiegtiad headeran die obterigypdf osince a
pressurizing recording liquid in the |iquid chanber,
Mienai 8jactimyy edmhrg atolebsy omebefpicef iegbhbedmént
forma flow channel for the recording liquid is nade
- RiscaiBBhahLHRE efd YrAapkal ni ng nickel and a peak
intensity for a (200) face of nickel is higher than a

peak int enﬁ&&&ré%{‘sga%o( ﬁl}gcggﬁfngf%gr%ﬁf?yf@tcheast. one

intensities are sured by mean |f raction
tgﬁgkéiagmbgﬁimgggadés %&gegjggéégg Q%%ﬂﬁ%&-%h%h??? iéﬁge can

10 be recorded, since recording is.performed by ejecting a liquid

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 (s) 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



wherein the netal material which nmakes the fl ow
channel form ng nenber contains thallium 3 . The
WO 2maish4ed ecting head as claimed in claim?2 |, REEIR0G/32904
content of thalliumis not greater than 1 % by nmass. 4
The liquid ejecting head gs clained in claim1l ,
wherein the fl ow channel Fﬁ#ﬁrhg nmenber contai ns
eé%@@&ha §%d,ﬂi:_%rlﬂi%'lgr§&ecg' Doqhedd REt6hal KB4l Phose
'aima ,wherein a contenf of cobalt is not greater
than 1 % b SS. . The_lLguj j ' .
S EReE TS el B ee roudorat bEThEP T S e aRApBE 2y image
nmenbher cont ai ns nanganese. . The liquid ejectin
e BA S b A HOtP 1 PALCACRIAT Yt GREE (GaTbAg ppbaratus
manganese is not greater than 1 %by mass. 8 . A S
wiit§utbe e} beeihginedd neohprfsi AgdeV Hox Aok €dRFténged +bauid
eject a liquid drop of recording liquid, a liquid
delearbend cammern chHinongettbotlhe nozzl e, and an energy
generating device configured to generate energy for
pressurizing recording liquid in the liquid chanber,
wherein a flow channel form ng nmenber configured to
forma flow channel for the recording liquid is nade
of a nmetal material containing nickel and thallium 9
The liquid ejecting head as clained in claim8 ,
wherein a peak intensity for a (200) face of nickel is
hi gher than a peak intensity for a (11 1 ) face of
ni ckel which intensities are neasured by X-ray
diffraction anal ysis.
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10. The liquid ejecting head as clained in any of
clains 1 to 9, in which an intensity ratio of

wmedognsaz cryst al | ographi c faces which is defirenirsoss22904

ratio of a peakintensity for a (200) face of nickel to
a peak intensity for a (11}% %gce of nickel satisfies
a relationship of 1(200) / Q 11) > 1.0, wherein
1(111) is the peak intensitgrdms a (111) face of

ni ckel and 1(200) is the peak intensity for a (200)
face of nickel which intensities are neasured by neans
of a Xray diffraction analysis. 11. The |liquid

ej ecting head as,claiped in.any, of .claims. 1L to 10,
wherein th -frﬁm}%ﬁﬂﬂﬁ:§3eF&%RPnBe%%n%EﬂpEﬂﬁﬁH% fgnozzle
sul fur and a content of sulfur is_not greater than 0.1
QQPE§9HE§§.t32?Jqqﬁeqi%$ﬁuddeF§€Piﬁ5 FREAF AT Ldaked i &
any of clainms 1 to 11, wherein the flow channe
ligiddnghambeercomnunisering pPatke covwsd gur @ndc enf epargy
the nozzle. 13. The liquid ejecting head as clained in
gemg rat ingadevide taprlfd guwlkedr ebngéherdtoerchagyndbr
form ng nmenber is a flow channel plate configured to

dresiut-heihy qrécbedianparnquld. iAhehé i Tt ejceibed, heRgrein a
as clainmed in any of clainms 1 to 13, wherein the | ow
fﬂ&%nﬁﬁhnﬁéiUkéﬁhfﬁqﬁﬁﬁhbb§ éoMfPﬁ@%é&deﬂfﬁfﬁ Ra¥hBY @hannel
menber configured to forma wall surface of the liquid

dtoform a* of the|
e S

nmenbers sel ect ed -
conta?n?ng nfckel 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 analysis.
2. The liquid 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,

wherein a content of thallium is not greater than 1 % by mass.

4, The ligquid ejecting head as claimed in claim 1,

wherein the flow channel forming member contains cobalt.

5. The liquid ejecting head as claimed in claim 4,
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fromthe group consisting of a nozzle plate configured
to formthe nozzle, a flow channel plate configured to

wo oomose2 | i qui d chanber, and a vi brati ng pl at BChare0e%B22904

a menber configured to forma wall surface of the
l'iquid chanber, wherein thgéfmo menbers are integrally

formed. 16. The liquid ejet ﬁhg head as clained in any

wibrEk Al f8cdntéhtl D WoshetNit heof | pusthanpehnf or gi Bg mass.
menber is formed by an el ectroform ng nmethod. 17. The
liquid ejecting head as clained in any of clains 1 to

16, wherein a Vickers hardness of the flow channe

form ng nepber, is.n.a range.of 250, (Hv) .tao 5Q00.(Hv)_.

16 The 1 ety SRESELEE KRR ki GalaRy ap Hlaim 1,
claims 1 to 17, which_is a side-shooter-type head in

wRET e hD at e r By shegned; Eermhad tTRIIS g Fod taisp manganese.
different froma direction of a flow channel for the
recording liquid. 19. An inage form ng apparatus
conprising a recording head configured to eject a

l'i qui d dr op. ofTHeeddrggiingehequinyg hdwet eisn cllhgémedcoOndthagim 4,
head is the liquid ejecting head as clained in any of

wikabmg 4 Etondéhebr Thadamege fier AbidgapResAtsardSl $ by mass.
claimed in claim19, wherein the recording liquid is

an ink containing a dye as a coloring material. 21.
The i mage form ng apparatus as clainmed in claim 19,

wherein thg.rggqﬁédy% nggkgng gghiéﬁmﬁggﬁggngngogzle
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 iﬁ the liquid 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.

9. The liquid ejecting head as claimed in claim 8,
wherein 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.

10. The liquid ejecting head as claimed in any of
claims 1 to 9, in which an intensity ratio of oriented

crystallographic faces which is defined as a ratio of a peak
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pigment as a coloring material. 22. The imge form ng
apparatus as clained in claim19, wherein the

WO swonsi4ny |iquid is an ink containing a polynetT/ir2ne/322904

particle in which a pigment particle as a coloring
material is contained. 23. B e i mage form ng apparatus
as clainmed in claim19, mh&r in the recording liquid

in% efBitPKeGPM aj 3019 fQ%BZQErhﬁéQéF to 4+ peAKkd8UtERsity for a
configured to eject a liquid drop froma liquid

ﬁlﬁgt 09 head, dﬁ’@f@a@%@&é?% Eé‘ﬁét quZE%CZ(EQO)

as clarneda in any al s

a0 a1 8- O ottens P GRS 7 ot R LG oL ber 2 (11D

clalned in any of clainms 1 to 18, so as to perform

faseopdi Rgekeh ared:dr @0y AedFoen Powk Hensédyr dPRga (200)
net hod as clainmed in claim?25, wherein the recording
faeeioﬁ1h$ckelnwhiﬂh'ﬁomeneéoid$n@rawmqﬁsdnaﬁ aysmppostef a X-
and a coating |ayer on at |east one face of the
raypdorfesct 2dn athd yiseéeor di ng net hod as clainmed in

claim 25 or 26, wherein an anmount of the recording

liquid transferred to the recording nmediumfor a

contact tinme period of 100 ns is 2 - 40 m/n2 and an

amount ~of {fe raeonding 4 bguLd; g ansier seg:lta mbA€in any of
recordi ng nedi um T or i} con?actlténe pef%o o? 400" hs" Y
Clal%S 1 to 10, wherein the flow channel forming member

contains sulfur and a content of sulfur is not greater than

0.1 % by mass.

12. The liquid ejecting head as claimed in any of
claims 1 to 11, wherein the flow channel forming member is a

nozzle plate configured to form the nozzle.

13. The liquid ejecting head as claimed in any of
claims 1 to 12, whefein the flow channel forming member is a
flow channel plate configured to form the liquid chamber.

14. The liquid ejecting head as claimed in any of
claims 1 to 13, whereiﬁ the low channel forming member is a
vibrating plate having a member configured to form a wall

surface of the liquid chamber.
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- 50 mM/n2 which anbunts are neasured at 23 0C and 50
%_H and by a dynam c scanning liquid absorption neter.

w@007/0k8817 ecor di ng net hod as cl ai med i n cl ai m 2SI/ar20@6322904

wherei n an anmobunt of pure water transferred to the
recording mediumfor a contact time period of 100 ns
is 2 - 45 n/n2 and an anoutit® of pure water

transferregsto r r di u r _—
period of g 0 d@ngéjgﬁgﬁgeﬂgfyﬁgbmﬂ%%ﬁ‘gﬁéﬁﬁgéégﬂéh dhy of

asur e C nd 50 %RH an an1c scann
R Tab 8ot bt U Tocerera6eohE eady S MielbRoq ag deted
clainmed in claim?25, wherein the ecordln
fc‘&‘?pFF‘@egr%\:‘Pl%%fﬁlsi%@bQFr &t 8%6 & RIGHS ?F@“ifa‘%lregnl’do form
an anmount of an adhering solid content in the coating .
theyapziden. 8 floo.ah . P3eteThent k@il H9 mermodhasliquid
claimed in claim 25, wherein a wei ght of the recording
amadioem, | and0a -vdShtg/imP plate haeingcomdimigrmebhddgased to
claimed in claim?25, wherein the recording nmediumis

ftpeacabendsiethcs3df Hhe negaidi Oganmihodhaseithatredtwo
in any of clainms 25 to 31, wherein the recording

nlé%@b%@ §201 8l 1S3 0O RRHeaNd the pigment is kaolin.
. The recording nméthod as clainmed in any of clains

25 to 31, wherein the recordi ng nedi um contains a
pi gnent and the pigment is heavy cal ci um carbonat e.

34. The re%grdI{EErTﬁégﬁ% %%e%%?hgegeéélas clglmed in any of

claims 1 to 15, wherein the flow channel forming member is

formed by an electroforming method.

17. The liquid ejecting head as claimed in any of
claims 1 to 16, wherein a Vickers hardness of the flow channel

forming member is in a range of 250 (Hv) to 500 (Hv).

18. The liquid ejecting head as claimed in any of
claims 1 to 17, 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.

19. An image forming apparatus comprising a
recording head configured to eject a liquid drop of recording
liquid, wherein the recording head is the liquid ejecting head

as claimed in any of claims 1 to 18.



clainms 25 to 33, wherein the recordi ng nedi um cont ai ns
an aqueous resin. 35. The recording nethod as clained
WO mochzi4m 34, wherein the aqueous resin is a PCT/JP2006/322904

wat er - sol ubl e resin or a waterdi spersive resin.36. The
recordi ng nmet hod as C|a'”EthP any of clainms 25 to 35,
wherein the recording liquidTcontains, at |east,

water, a coloring agent, and a wetting agent. 37 . The
recording method as claimed in any of clainms 25 to 36,

wherein a gb’”agr‘?e Sgo‘}IFﬁBBeaﬂSﬁ& ordingd ig 'ﬂeét in

25 0Cis 1 e’recor |ng netho

iadBr G ngmPEELY B LV & dhigongaiping @
as a colorlng agent and an average particle dianmeter

e BReddFIpRFERY dnal§itdRilng agent is 0.01 - 0 .16 mMm .

39. The recording nethod as clainmed in any of clains

25 to 38, wherein a viscosity of the recording liquid

at 25 Cis 1 - 30 nPa-sec. 40. The recordi ng nethod as

cl ai med i n2any THe clraiges £2wmi 0g39ppadeetied ras kdaimed in
recording liquid contains a surfactant and the

AW faebanihé se Bn flHEOHeR@ra@AY Al DdniiH SIH fACHAMRt containing a

pigment as a coloring material.

22. The image formihg apparatus as claimed in
claim 19, wherein the recording liquid is an ink containing a
polymer fine particle in which a pigment particle as a

coloring material is contained.

23. The image forming apparatus as claimed in
claim 19, wherein the recording liquid is an ink containing

benzotriazole.

24. A device configured to eject a liquid drop
from a liquid ejecting head, which comprises the liquid

ejecting head as claimed in any of claims 1 to 18.

25. A recording method in which a liquid drop of
recording liquid is ejected from the liquid ejecting head as

claimed in any of claims 1 to 18, so as to perform recording
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on a recording medium.

26. The recording method as claimed in claim 25,
wherein the recording medium is a medium for recording which
has a supporter and a coating layer on at least one face of

the supporter.

27. The recording method as claimed in claim 25 or
26, wherein an amount of the récording 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/m?® which amounts are measured at 23 °C and 50 %RH and

by a dynamic scanning liquid absorption meter.

28. The recording method as claimed in claim 25 or
26, wherein an amount of pure water transferred to the
recording medium fof 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 liquid absorption meter.

29. The recording method as claimed in claim 25,

wherein the recording medium comprises at least a substrate



WO 2007/055412 PCT/JP2006/322904
-111-
and a coating layer and an amount of an adhering solid content

in the coating layer is 0.5 - 20.0 g/m°.

30. The recording method as claimed in claim 25,

5 wherein a weight of the recording medium is 50 - 250 g/m°.

31. The recording method as claimed in claim 25,

wherein the recording medium is supercalendared.

10 32. The recording method as claimed in any of
claims 25 to 31, wherein the recording medium contains a

pigment and the pigment is kaolin.

33. The recording method as claimed in any of
15 claims 25 to 31, wherein the recording medium contains a

pigment and the pigment is heavy calcium carbonate.

34. The recording method as claimed in any of
claims 25 to 33, wherein the recording medium contains an

20 aqueous resin.

35. The recording method as claimed in claim 34,
wherein the aqueous resin is a water-soluble resin or a water-
dispersive resin.

25
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36. The recording method as claimed in any of
claims 25 to 35, wherein the recording liquid contains, at

least, water, a coloring agent, and a wetting agent.

37. The recording method as claimed in any of

claims 25 to 36, wherein a surface tension of the recording

liquid at 25 °C is 15 - 40 mN/m.

38. The recording method as claimed in any of
claims 25 to 37, wherein 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.

39. The recording method as claimed in any of
claims 25 to 38, wherein a viscosity of the recording liquid

at 25 °C is 1 - 30 mPa-sec.

40. The recording method as claimed in any of
claims 25 to 39, wherein the recording liquid contains a
surfactant and the surfactant is a fluorine-containing

surfactant.



