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“K)#é@ﬁhREADROP EJECTI NG APPARATUS, RECORDI NG

WD 2007/ 055408 PCT/JP2006/ 322900 -1 DESCRI PTI ON

LI QUI D DROP EJECTI NG HEAD AND | MAGE FORM NG APPARATUS
L FIELD The invention relates to a | 0‘%{336900

ejecting head and an image form ng apparat us.

Especially, the |nvent|on%relates to the liquid drop

ejecting head in which a 10 water-repellent processing

is provided on. the surbDaseRapTii®he inmage form ng

apparatus having the liquid drop ejecting head, a

liquid drop ejecting apparatus, a recording nethod.

BACKGROUND ART 15 As an inage form ng apparatus such

13%U8DPPROS &F &Ibf@a&ereo PRl %Mﬁb@ﬁa&?ﬁg 4, 1QUID

conposite na I ne t , an

recordlng S j et dlng
eoor PP B AR T f%%@%lﬂﬁey&’@@'i
recordi ng head perforns recording (inmage fornatlon 20
character printing, image printing, and printing may
be used as synonyns.) by ejecting ink as recording
TACHNACALoRERLIY  nmedi umto be recorded (hereinafter it
is called paper form which is not limted to a paper
as a mat efhal idugntionmaglbeesatsoa caldudd! a@rcecerdchigng
medium a transfer paper, a transfer 25 material and
he@gcahdeﬁn makRfd dormig 20pLFH0R408 FREECIB2006/ 382900

invention relates to the liquid drop ejecting head in which a
water—~repellent processing is provided on the surface and the
image forming apparatus having the liquid drop ejecting head,

a liquid drop ejecting apparatus, a recording method.

BACKGROUND ART

As an image forming apparatus such as a printer, a
facsimile, a copying machine, and a composite machine théreof,
for example, an ink jet recording apparatus is known. The ink
jet recording apparafus with the liquid drop ejecting head as
a recording head performs recording (image formation,
character printing, image printing, and printing may be used
as synonyms.) by ejecting ink as recording quuid onto a
medium to be recorded (hereinafter it is called paper form
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 recorded material).
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However, since the liquid drop ejecting head perforns
recording by ejecting the liquid drop froma nozzl e,

aracteristic of an ink drop. Al so,

that surface 5 properties of a nozzle formation nenber
formng a nozzle hole affgect the jet characteristic

of an ink drop. Wen ink adheres to a circunference
part of ndHzrbeehpl®irgfe tthe nazwie dfos refdorimenban
surface and uneven ink gathering occurs, for exanple,

pdrifdrisk ReWBr& g Bﬁ“@%@%@ﬁhgnﬁﬁe09£¢ﬁ£ﬁ58%3@ tthah 8NndQzle,

ej ection course of an ink drop is changed, and

- B S0, (S Bl v ol Sy ol 6o

conventiopal liquid drop ejecting head, it is, known
i Eﬁg%ﬁgfsgﬁFyo q?%HJ&éggppgntA%?%tégéfﬁbkF@“PeﬁEFttﬁ%rface
15 ink éink-re el | .ent_ processing) on the surface of
PLRESFIEe ©F o Fre? ifg?%ZrM@.mﬁef-ﬁ? Mo ZATing gi peazhbathole
also a collection of the w ped ink after cleaning of
afflgstnghe| det sthfmedoird saéeuntil an ethlarsttorher ¥heg ank
“problemthat the paper surface is touched the
adielresctpooa ofrdundanieped paktaofl podd et ¢c2@ bliethapeszzle
surface, a water-repellent processing is provided on
fdrfe topposihice s Wirdeeef aghingnavenrfaceand the stderd!f for
a nozzle cover, also the water-repellent processing

exaSpREOVi feds oG head Basentonidncd %%&g@ds\a’eﬁntﬂ%ﬂg an

nozzl e cover which covers outer parts of the nozz
- S5RE B LS EINE 2 RO SRS RRCYIR e £ 7

occurs to size of an ink drop, and flight speed of an ink drop

form ng and precision have big infl
wo Ry SR

becomes unstable.

For the conventicnal liquid drop ejecﬁing head, it
is known that not only water-repellent processing to repel the
ink (ink-repellent processing) on the surface ofrnozzle
formation member forming a nozzle is given but also a
collection of the wiped ink after cleaning of the nozzle
surface is accumulatéd and there is a problem that the paper
surface is touched the collection of the wiped ink and pollute
the paper surface, a water-repellent processing is provided on
the oppoéite surface facing a su;face and the side of a nozzle
cover, also the water-repellent processing is provided on a
head base to fix the head when the nozzle cover which éovers
cuter parts of the nozzle formation member is provided.

Patent Doccument 1: JP 3457458 s
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Pat ent Docunent 2: JP 2001-310476, A Patent Docunent
3: JP 2002-067238, A DI SCLOSURE OF THE | NVENTION 5 On
t he ot her hand, when the water-repellent pProc %&ngxmﬁ

““)?@W$§$W|ded on surfaces of the nozzle formath

menber and the nozzle cover and on the had base as
described above, the water-repellent process to form
a water-repellent |ayer having sane water-repellent

char act erpstdrts deyusafe 10 ps Quess30@39¢,an a purpose
to comuni ze the processing is prOV|ded However’, the

vvater-repP%{ﬂ AGes §n e oh the nozzl e

t ~or
formation neﬁ% i or ne he nozz e nee "car ef ul
mai nt enance.such as preventlon of approach of the
water 15 repellent layer to the inside of the nozzle,
equal i zati on of the f|In1th|ckness of the
Al @? U G TRy T & On the other hand,
t he mater-repellent process on the nozzle cover
form ng tdve to@t etheirr band erdmr dhepaptegtrepel tz| e
formati on nmenber needs only rough mai ntenance of
procesenee iof pr20@itihd wat surfepd lcencyie mbusle formation
conmuni zation as the water-repellent process against

metbEr SAHd atR @bzkhe Be¥#cl eaddrdrtthen hBBRADBEsE egsli ddt-ibed
hi gh mai nt enance for these different requirenent

abbPL MHONG te$ - rEBePELAL %eéées%be%ompsl %&Bérpféifefﬁ%nt

agal nst the surface of the nozzle formation

LB 585 0L 5401 D0 OO o
prgzgggabased %koglgﬁ}tggé Eglcommunlze the processing is
provided.

Bowever, the water-repellent process on the surface
of the nozzle formation member formed the nozzle.needs careful
maintenance such as prevention of apprcach of the water—
repellent layer to the inside of the nozzle, equelization of
the film thickness of the water-repellent layer and so en. On
the other hand, the water-repellent process on the nozzle
cover forming the outer circumferential part of the nozzle
formation member needs only roﬁgh maintenance of presence of
the water-repellency.

Thus, communization as the water;repellent process
against the surface of the nozzle formation member requiring
high maintenance for these different requirement formations is

to perform the water-repellent process against the surface of

the nozzle formation member having lots of limitation to the




| eads to high cost of the processing. Especially, when
ot her nmenber |ike nozzle cover is wused for the outer
circunferential part of the nozzle 5 fornmati
WO"I“P”?? Wr eferabl e to performthe water- repeIPl%grr’?{lrﬁE[Q'E’&2900
process on the nozzle cover only. Thus, there is nore
advant age to sel ect siang process or cheap process
due to the water-repellent process with only the

ouboz Z} £ SOVRIrRan1 ggy@nt afige U6 § @ PRELCEATERAE ath 06
of the processing. 10 Al so, since the nozzle formation

leggétt£(H#§¥1 o€ ”QﬁéL r&gré ozzl e formation

€ ou rcu tlal part have the

sanme wat er - r.epel_ | ent roce ev es_have_a
sane wat Iﬁgﬁéﬁﬁght i ¢ é?éﬁgﬁﬁyn&l%e 886258 é&@%} is
| eft on the nozzle surface and the outer

usefr Eemfidie Ut parcunferadoht PR &5 §ha B%Bi%m
that when this accunul ates, after all, paper surface

5 fodhatiors noesnsed. ikt 1sspae§@mbleﬂ tabjp@étfom the present

invention to solve the above descri bed probl ens. That

rep8lléit i raveganenakheohpecie afotdie oqmlgsenthirayenieéon is
to provide a the liquid drop 20 ejecting head in

moYi §@v§f9cségié3%% Beideer easgte RyrSddiy rpcbeepsphgeéde due
wat er -repel | ent processing on the outer

tockﬁéuﬁiﬁgf”ﬂég§1}%ﬂEt pEcths pozzl §i1foRmRt h8R - TBNEBS¥er than

require ormation and the I mage form ng

RS Y e B AR S BRI

WO 2007/ 055408 PCT/ JP2006/ 3229
10 achi eve t@%?QMNﬁh?cﬁeﬁgﬁoﬂgazﬁ {kﬁméilon par% rofning the

nozzle of the nozzle formation member and the outer

circumferential part have the same water-repellent process,
every faces have almost same water-repellent and the remaining
wiped ink is left on the nozzle surface and the outer

15 circumferential part at random. There is a problem that when
this accumulates, after all, paper surface dirt is caused.

It is a general object of the present invention to
solve the above described problems. That is, it is a general
object of the present invention to provide a the liquid drop

20 ejecting ﬁead in which cost can be decreased by simple
processing the water-repellent processing on‘the outer
circumferential part of the nozzle formation member required
less formation and the image forming apparatus having the
liguid drop ejecting head, liquid drop ejecting apparatus,

25 recording method.
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there is provided according to one aspect of the
present invention the liquid drop ejecting head has a
ructure, in which the water-repellent proces

WO?O@HQ?SI“%Q the recording 5 liquid is provi deopcoﬂjci?r‘m’322900

surface of a nozzle formation menber formng the
nozzl e, and the water-repellent process of an outer
circunferential part of te nozzle formation menber is

differentyf f&fﬁéﬂ“%‘“@%ﬁﬁe\ﬁgpﬁhé eéfﬂox@ %%%%oﬁ@daobj ect,

surface o nozzl e ormng part of the nozzle

formation out 10 circ e of
thFﬁ% ﬁ%z%ﬁov%éga;%g g? Feans P %ﬁi ud?h% 89%% er

ci rcunferent,i al part of the nozzle ormati on nenber,
ingepbieR| TP M FFOPt o) SR, RS GRSt ReSCBBEGRES,  in

circunferential part of the nozzle formation nenber.
whilgheth¢ twitegrebeddbne phaceshe sheldingepBp| éﬁeyr@mg

15 the outer circunferential part of the nozzle
lifjaddat $ opraoverdzer oni 8 sekfdcyedfy ahirgized et lapmation member

wat er-repel l ency of the nozzle formng part. Al so,

fo@ﬁlgﬁ?rﬂgé abOf1e, henautBe witetvdeieanienal prpaetsobf the
nozzle formation nmenber is covered with a protection

ourregbetr&ﬁrf&%n%ah gatestﬁ PEIMES NavicRgmb PeoMeh&hse 20 s

repel I ency. e outer C|rcunferent|al part of

dl%@grggngﬁa t %ﬁ%% Qp. 9@%@?{ %%dowdghsérﬁﬁgélék a

mater-re process I's provided on

zzl e cover this se t ref erabl et hat
norﬁi \/\g‘?’é‘t‘”t%p’arl eﬁ’tf ﬁPsca%Z?% ﬁ%ﬂpt&wlg@am‘gﬁ bot & outer
side of an outer side and an inner side of WO

ciggopfesenoe PERLFP2E0EN S 2DoDTL e TRrTakd ORoFSIREE JiRFNS

including the outer circumferential part of the nozzle
formation member, a covering member if it is provided on the
outer circumferential part of the nozzle format;en member.

Here, it is preferable that the water-repellency on
the outer circumferential part of the nozzle formation member
is relatively higher than a water-repellency of the nozzie
forming part. Also, edge region of the outer cireumferential
part of the nozzle formation member is covered with a
protection member formed with a resin member having the water-
repellency.

Also, the outer circumferential part of the nozzle
formation member is covered with a nozzle cover, and the
water-repellent process is provided on the nozzle cover. In
this case, it is preferable that the water-repellent process

is provided on both side of an outer side and an inner side of




The water-repellent process including silicone resin
is provided on the nozzle form ng part of the nozzle

tion menber. The water-repellent process
WO%”&@F%&#%Q 5 fluorine anor phous substance com&0q6§32290°
provided on the outer circunferential part of the

nozzl e formati on nenber. gpe head is a side shooter

mechani sm whi ch is difference between an ejection

thei hesti®n-@fert.he liquid drop and a direction of a
fl ow channel of the recording Iiquid. 10 The i nmage

form ng appar _ qﬁﬁﬂ£ | [ I Si134
provi ded MAtﬁé%%Z ?%?%?g?ﬁ% eaéﬁgﬁgﬁgﬁﬁggﬁgqéfélc%ﬁ%p
of _recarding, |iqui in whjch the recordin ead is
redin £ i B et PR hE S o e %P e BB P8 P21
i nveption. Here, recording liquid is an ink,ingcluding
foﬁW@h%ﬁﬂsﬁembE§-Th3h?iﬁﬁFﬁrEﬁ%ﬁéi%%ﬂﬁiHSﬁCSEEa%%f%@ﬁ%ﬁg
the present invention is provided with the liquid
5 flypppne|acanirheuseaybstancpecymenmt lisnpeavided dhethe outer
recordi ng nethod of the present invention is that
cirpguferertomiobarécofding hozpilied ficgmajtéohi mgmbeom tTee head
20 liquid drop ejection head of the present invention

isaads ad¢ egdtieRrgmeshael &0 wRIL0 A & e freeehdé Nge tiRgininan
Here, the recording nediumis conposed of a base

o BBE 86 adi NG 13h beashe ONEqERAI NG Laveh QDracsif ace a
of base material. The anmount of the recording

t he

xl 4TS SHESHER- A0 oot ng Tedium ot &

o FOTIPEOGIRZO00 TR SN SN, o
invention is provided with the recording head ejecting liquid
drop of recording liquid, in which the recording head is the
liquid drop ejection head of the present inventién.

Herer recording liguid is an ink including pigments.

15 The liquid drop ejection apparatus of _the present
invention is provided with the liguid drop ejection head.of
the present invention.

The recoraing method of the present invention is
that liquid drop of recording liquid is ejecting from the

20  liquid drop ejection head of the present invention and a
recording is performed on the recording mediﬁm.

Here, the recording medium is composed of a base
material and at least one coating layer on a surface éf the
base material. The amount of the recording liguid transferred

25 onto the recording medium at a contact time of 100ms measured
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condi tion of 23 degree Celsius and 50 %H is between 2
and 40 m/nR2, and the- anount of the recording liquid

wo%zﬂozmayz 2gred onto the recordi ng nedi um at anfﬁﬁ&2366/322900

400 nms neasured by a 5 dynam c scan
absorptoneter with an environnental condition of 23
degree Cel sius and 50 %RH s between 3 and 50 m/ng.

QG herw se, the amount of a pure water transferred onto
byt ke dynembeds agnmiat) wisatrplofebéactith e @hvieemBental
measured by a dynam c scanni ng absorptoneter with an

cRfMitieRNBAt 25 Gandid Ic@lis;QSOIanaBs@I%je%sO%Je%@%naﬁd ﬁQ 40
o%RH was between 2 and 45 nml/n2, and the amount of

miPAFE M etfhé raﬂ}%ﬁigr detl%lt Peégggiléufyc %.gugg tr madl en:gratc% aonto

contact tine 0 ns measur Aant ¢ gagg
absor t quet er n_envi ronpent al ition o

e dr 8- ife ety a%oa%%f%nﬁé REe @ﬁdmgomﬁ?fﬁﬁed by a
15 The recordin nedlun1|s conposed of at |east the

dYD28e CratarR Ao Otrlﬁ’@%’é?ifn‘gn&ay@? ergigoansptpd condition
content of the coating layer is between 0.5 and 20

ofyRp deThee (Fakiaige 20t SOhéRH etoribngamed andi §0bet fwen
50 and 2509/ nR2. The recording nediumis

Otdepwical etiterachunithefr ecpnde nganeditianedetraedsorfo the
kaolin as a pigment. The recording nedi um contains

rel@ady ng Ciad&iuhinab eBat BcBSt Bndi AFTBMOmsT RRaE8E08 dbi0a
medi um contains a water-based resin. The mater-based

dy@mk B ééaﬁn V\@g{ ers32byBhet o f eéi{h Un %n%&%mgh%gfféé#%ﬁm

resin. he recording liquid contains at

eﬁiﬁg%fg%" FENE 3Bb+7Bsmb e Fetreatberasadons g/, and

rature of 25 degree Cel sius
th%eggggﬁ go% Ig %u%% 3a£ggp€ransgérred onto ghe recording

medium at a contact time of 400 ms measured by a dynamic
scanning absorﬁtometer with an environmental condition of 23
degree Celsius and 50 %RH is between 3 and 50 ml/m?.

" The recording medium is composed of at least the
base material and the coating layer, and a solid contentlof
the coating layer is between 0.5 and 20 g/m®. The grammage of
the recording medium is between 50 and 250g/m?’. The recording
medium‘is supercalendered. The recording medium contains
kaolin as a pigment. The recording medium contains heavy
calcium carbonate as a pigment. The recording medium contains
a water-based resin. The water-based resin is a water-soluble
resin or a water-dispersible resin.

Also, the recording liquid contains at least water,

a colorant, and a humectant. The surface tension of the




10

15

20

25

between 15 and 40 mN'm The recording |iquid contains
a dispersible colorant and an average particle

' ot of the dispersible colorant is betwee .01
woﬁqgﬁ%ﬁ% pm The 5 viscosity of the recordi W?W"ﬁa&ﬁgm”ﬂ

at a tenperature of 25 degree Celsius is between 1
and 30 nPa sec. The recording liquid contains a
fluorinated surfactant. According to the liquid drop
re@beat hgor g oft heempeesente | dW e iRrebheetasts CEH
be decreased by sinple 10 processing the
-§EDP, cessiAg t.er. . i
R e R R e e P S
.require | ess formation because different,.
1 RPEP Pl TRt G0ts S L L0 MR e SOl FRETBEY the
circunferentjal part of the nozzle faormation nenber

digRErehelf oz F adr hat PBRVEER t0 fOF fed Chd 018™nozEhe.

According to the image form ng apparatus and liquid
vigeopiby eef i e amvardios bdiauhe 3 esdempenvencreont 4he
cost can be decreased because they have the liquid
dediop epbsivng herdweeh Lhen@rEserta t Byent i The 2ording

According to the recording nmethod of the present

ligQyentoeraind ¢h fAuakihitbabger Lt hr .r ecorded because
[tquid drop is ejected fromthe |iquid drop ejecting

head of the.oRIERLRL LAYEN QM4 &Jpg—frej%@t%tgshead of the

features and advantages of the 25 esent 1 nvention

oo 3hby SEGONE-FBL SSRRBEFLLLA G PR . 6.
prgggg£££giégg water-repellent processing on the outer
circumferential part of the nozzle formation member regquired
less formation because different water-repellent processes are
provided on the outer circumferential part of thé nozzle
formation member and the nozzle formation part formed the
nozzle,

According to the image forming apparatus and iiquid
drop ejecting apparatus of the present invention, the cost can
be decreased because.they have the liquid drop ejecting head
of the present invention.

According to the recording method of the present

invention, high quality image can be recorded because liguid

drop is ejected from the liguid drop ejecting head of the

present invention.
Other objects, features and advantages of the

present invention will become more apparent from the following
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BRI EF DESCRI PTION OF THE DRAWNGS FIGS.1 is an

expl oded

wo AR
the | ong
FIG3 is

along th

perspective view showing the 5 first

nt of the liquid drop ejecting head g

invention; FIGS. 2 is a sectional vi T%b%ﬁEBZEWO
direction of the liquid chanber of the head,

a sectional viewgof bi-pitch structure 10

e short direction’of the liquid chamber of the

debgated &ddadigtSon.sectional view of nornal-pitch

structur
chanber
nozzle p

e along the short direction of the liquid
of the head; FIG5 is a plan view showi ng the
late of the head; 15 FIG 6 is a sectiona

pRYEEVHALANGAY A [JeNepRf phRgdd gure 5 FIG 7 is a plan

of other enbodi nent of

the head; FI G S8 secti onal VIeM/ShOMAn% t he second
20 enmbodi FEmt- Joflst ﬁ‘é‘ Ff“ab‘Pﬁe R SV Rg Y BHISRPWINRE the
present invention; Fig.9 is a sectional view show ng

firpe empodimestioedi ﬁéﬁtlbgui‘ﬁejlfqm@j@‘:@ﬁﬁﬁ Bpedt phehread
of the present invention; 25 Fig.10 is a diagram
prshent ngreemtelct:i onshi p of WO 2007/ 055408
PCT/ JP2006/ 322900 -10 water-repel |l ency between the

first watercyg.epald entebayefianngdi e R c$GCOAE long direction

wat er -repel | ent | ayer;
of the liquid chamber of the head;

FIG.3 is a sectional view of bi-pitch structure

along the short direction of the licquid chamber of the head;

FIG.4 is a sectional view of normal-pitch structure

along the short direction of the liquid chamber of the head;

the head;

figure 5;

FIG.5 1s a plan view showing the nozzle plate of

FIG.6 is a sectional view along A-A line of the

FIG.7 is a plan view showing the nozzle plate of

other embodiment of the head;

embodiment

invention;

embodiment

invention;

FIG.8 is a sectional view showing the second

of the liquid drop ejecting head of the present

Fig.9 is a sectional view showing the third

of the liquid drop ejecting head of the present

Fig.1l0 is a diagram showing a relationship of
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Fig.11 is an enlarged view of the B part of the
fig.10 when the water-repellency of the first

mater-repellent 5 layer is greater than th
WO /81 epel | ency of the second water-repell éﬁ?ﬁ?g§5??m0

Fig.12 is an enlarged view of the B part of the
fig.10 when the mater-repﬁllency of the second
wat er-repellent layer iS-greater than the

wa L—efeﬁé?l,pleelrJQ%tQ'feeﬁhﬁlé'fﬁsﬁ"@ﬁa@;’ér ~1BpEepeht eMdyer and

ayer; Fig.13 Is a sectional view showing the third
enbodl ej ecting head of the
th%r%%%% w%%ﬁgh%gg hhgﬂgd&%%gg an enlarged VIGM/Of the
C part of the_ 15 fig ; 15 is uc r
vi ew shovi ¥f &dn 1Seﬁ'5‘08‘i7l ﬁ‘?e%fv%eﬁ“’e Of?rﬁé go? SR
apparatus of the present invention; 16 is a

£igi &y Wivinithe esenrrapehbRray it the tfHéSFrru@EE¥ o?%ﬁ%wlglent

apparatus of the present invention; and FIG 17 is a
lagect i onateaticewtbhowt he ngﬁﬁﬁﬂaﬂehiﬁnpy of bhhesecond
enbodi nent of the liquid drop ejecting head of the
wapPeesesbe] TtANTIagRr ; WO 2007/ 055408 PCT/ JP2006/ 322900
-11 BEST MODE FOR CARRYI NG OUT THE I NVENTION I n the

bel ow, a gigscrd Rl QR bS1gHYEN, vl br kekenepaett of thee
acconpanyi ng draw ngs, of an enbodi nent of the

lefféeﬂﬁeﬂr%ﬁaﬂda%gr—lgﬁeiiéﬁ%y(3%x¥yen§@EoHB LRl il rent

layer is greater than the water-repellency of the first water-
repellent layer;

Fig.i3 is a sectional view showing the third
embodiment of the ligquid drop ejecting head of the preéent
invention;

Fig.14 is an enlarged view of the C part of the
fig.13;

Fig.15 is a total structural view showing an
embodiment of the image forming apparatus of the present
invention;

Fig.1l6e is a plan view showing essential parts of

the image forming apparatus of the present invention; and

FIG.17 is a sectional view showing essential parts

of other embodiment of the ligquid drop ejecting head of the

present invention.
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5 drop ejecting head of the present invention will be
described wth reference to figures 1-3. Also, figure
wo JuohRsGhs expl oded perspective view of the | ilgﬁ.lm;lp 9669392900
ejec?lng head of the present invention; figure A s’ a
sectional view along the long direction of the liquid

chanber of the head; and fji;gure 3 is a 10 sectiona

view al ong the short direction of the liquid chanber
BEST MOBEhEQR. CARRY I&WGafPTeTHE NINVENTEOND dr op ej ecting

head has a channel plate 1 which was made from a

singl e crysti@de YdlickQna Beakdipdi t0zA eyifleat ew2twhi ch

'is the nozzle formati on nenber 15 jointed on an upper
refutbace Of L Lhanpshyphal @ AL 2 ofVibl BhBeYs AL Gor

3 which i1s the nozzle yornatlon menber jointed on an
th%?ﬁ%%gé ff%é%ﬂ%&ﬁ&he Eﬁgnffésglé%ﬁ%&&még e%%b¥%et{¥huid

Fop ej ecting nozzle 4 fornms a pressur

application _ liguid chanmber 6 conmuni.cati on.though a ,
ArEB AP T QP Ah @i bheopesent (AP D SahcBopls FCTibed
P

.and a_conmmuni cation part 8 communicating with the
withqgefeetrembde dighacehé Pt uidlstediigiagce paren rexploded
Then, recording liquid (for exanple, ink) can be
pesappttide frvimw cdmbe Liquid dtwmirgectdnboheed of ihe
frame nmenber 17 which is described bel ow via supply
prpaeht 9iRbertarored fiberyi br s of ysqpttaional efietvh@long the long
comuni cation part 8. WD 2007/055408 PCT/ JP2006/ 322900

dirdétIb8Mos the UpREs deBfambsf ace 0fe Rehali RAkI RYGEYPES is a
pi ezoel ectric transducer 12 as a drive el enent

sebBELHAT OF; PN PRESSHE L f oG8 QGGULTE @Qe_r]%?%?%cjr ;&Haamber

connecti on part not show ng Tormed on the Vi
ofpkﬁéehgéés jointed on the

For example, this liquid drop ejecting head has a
channel plate 1 which was made from a single cryétal silicon
board, a nozzle plate 2 which is the nozzle formation member
jointed on an upper surface of the channel plate_l and a
vibratory plate 3 which is the nozzle formation member 5ointed
on an lower surface of the channel plate 1. Thereby, the
liquid drop ejecting.nozzle 4 forms a pressure application
liquid chamber 6 communication though a communication channel
5, a fluid resistance part 7 and a communication part 8
communicating with the liquid chamber 6 via the fluid
resistance part 7. Then, recording liquid (for example, ink)
can be supplied from common liquid chamber 10 formed on a
frame member 17 which is described below via supply part 9

formed the vibratory plate 3 of the communication part 8.
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5 outer side of the vibratory plate 3 form ng wall of
the liquid chanber 6 (on the opposite side of the

Wogéoq}éggwhanber 6) corresponding to each pr eﬁfﬂ@gzggﬁmzmo

application |liquid chanber 6. Also, the lo

surface of the |amnating type piezoelectric

transducer 12 is jointed ofpthe base menber 13. 10

Here, the piezoelectric transducer 12 is. which

| am nat edThepi edvelwggter endaterfate @y exr 12niaat ingneype

el ectrodes 22a, 22b alternately, then inner el ectrodes
piZ2aelezlbiar eraianmtdro 1@dge suidaces cneapaet i(4etYatdd neans,

connected to edge surfaces electrodes (outer

r%'s%ﬁEEO@&%&e 23123k %Bs&sbymal %g] i %rar?c@t of a

an1nat|ng dlrectlon |s pro uced g voltage

I d
R0 B R FibEaPEt i) lslé"lli“tégnﬁécﬁr%%
I 12 r ol nin
ou ‘%ri\?:%d%aﬁ‘?f" o REREY | B %%eeé%n%q%&ﬁgé%ﬁlﬁnffj Bhf hmuid
20 or wire bondlng A drive circuit (driver Ig% not
CheRBRR Ref@ §6 cxppsitRgsdde vef Vidve Wadet chemper of)

each piezoelectric transducer 12 is nmounted on the
coFpespabfiEng -\lessh aseshonm appXicririens lignitihehshiost 6.

direction (direction of nozzles 4 line) of the liquid
Alehanmbee , 1dweer kidge25upthcd Sf rtiod W=eninatwaigChybhe

pi ezoel ectric transducer 12 and a WO 20071055408

piBEL IE20064 3229 cel31pr 09 j}?fﬁté%iz%napcﬁepbﬁgédmemer 13.

alternately can be provided or the normal pitch

struct ur eudil, haw RdetBbe: Boop; dareal 107 gy{ dgd
% {ﬁ usi ng Ee

as shown in figure’4

1aH5ﬁQ£é§EE“H¥e£% l%%%rlc material layer 21 and inner

electrodes 22a, 22b alternately, then inner electrodes 22a,
22b are drawn to edge surfaces respectively and éonnected to
edge surfaces electrodes (outer electrodes) 23a, 23b. Thereby,
a displacement of a laminating direction is produced by
applying voltage to edge surfaces electrodes 23a, 23b.

Then, in order to provide a drive signal, FPC cable
15 is connected to the piezoelectric transducer 12 via solder
joining or ACF (different directicnal conductive film) joining
Or wire bondiﬁg. A drive circuit (driver IC) not shown here
for applying drive wave selectively to eachlpiezoelectric
transducer 12 is mounted on the FPC cable 15

Also, as shown in figure 3 for the short direction

- {direction of nozzles 4 line) of the liguid chamber, the bi-

pitch structure in which the piezoelectric transducer 12 and a
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5 direction as the piezoelectric direction of the
pi ezoel ectric transducer 12, a structure in which ink
' he Jiquid chanber 6 is pressurized, alsQ
Woéc,da?hc?%ére of the ejection direction of liqui J‘?Ja»moﬁ/szz%o
a structure in which ejecting liquid drop wusing S|de
shooter neans different wstsh flow direction of 10
recording liquid in the Iiquid chanber 6. By using the
prébdparshitht erre thecedzel vérndiesIpi ezoebecprbeided or the
transducer 12 beconmes the size of the head,

noB L b1 &7 ad it t@fret RBE Ph&Z0R) add igtopt ba@@dmge&aﬁ,aoe
| eads to the miniaturization of the head directly,

pr gggggyag 5udn¥gl § ag&l@n of the head can be easy

anne di tion, frane nenber 17 forned

by inject nD|dI Mﬁth epoxy, I esi
polypheny#%q%] F%%té glrgln ecfilS emegﬁtgf d33
circunferential part of t he gctuator rt_structured
digpfhiehe? ibdife HIiCEL6LFEEE+F I emd@ic&F 1he Basgoetgrtric
menber 13 and FPC 15. Then, the above conmon |iquid
trehadbesr 1D (s SEMFEHIONLE Hilsial dmk Aanbae 1¥qua¢\dclt¢:r@ber
supply 19 which supplies recording liquid from
6 duet preesuisi fat,med sonat hereonmon of ithyel ejehamberdifection
then the supply 19 is also connected to the source of
ofr egqndii ngirdph Gl & Stehcesrsubn chaniieejectiagol digngd 28rop
liquid cartridge which are not shown. WO 2007/ 055408

usﬁf%/ éf’&@osq{c?&%%ﬂ%eanwdmf@mrttorwﬂeﬁrf@b% dl becehannet

plate 1 fornms ditches conpr|5|ng t he communi cati on

L Pl APPSR B, iy, e

£er, @Wd éig% C%nn%nlg?éééghégyglégt&%%%%ﬁ%ggeﬁy becomes
the size of the head, miniaturization of the piezoelectric
transducer 12 leads to the miniaturization of thérhead
directly, thereby the miniaturization of the head can be easy
to be planned.

In addition, frame member 17 formed by injeceion
molding with epoxy resin or polyphenylene sulfate is jointed
on the outer circumférential part of the actuator part
structured with the above piezbelectric transducer 12, base
member 13 and FPC 15. Then, the above common liguid chamber
10 is formed on this frame member 17, and the supply 19 which
supplies recording liquid from outside is formed on the common
liquid chamber 10, then the supply 19 is also connected to the

source of recording liquid such as sub-chamber or recording

liquid cartridge which are not shown.
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5 different directional etching the single crystal
silicon board of a crystal face direction (110) using

W0§d0|§/@$§4ﬁhe etching solution such as potassi u?&ﬂi%&i]ﬂ%m
rom a

solution (KOH). The nozzle plate 2 is forne

netallic plate of N ckel (N ) and manufactured with
el ectrof orm ng method 10_(gl ectrocasting). Nozzles 4
whi ch has 10-35 microneters dianmeter corresponding to
each presiare, drameeamples fios ndckrorel phatrozzEerps at e
2 and the nozzle plate 2 is adhesively jointed to the

diebnasetompbatLint thBeBomhi®i dddibofchaahen - st epgb&dii-hole
| ayers formng with different water-repellent 15

pePLRES gesgni-ke raMid hg liquig .
egéop éz?g%tion gf%egfggé?%%gﬁggﬂfﬁgbéﬁggﬁﬁ%% 6 i fluia
Lrection: ejectian,_, surface .or .t.he o siLte surface
=SSRt e T ard R SRR e Mo BRE pl S5 iy by
Jyibratory plate 3_is fornmed froma netallic. 20 plate
i FeRPRkeA I (IA5 0BG REARTEE (1P LR EF¥Et#bf 8GR Doard
met hod (electrocasting).. In the vibratory plate 3, a
ofpareryelory dasendingct o0m hel Hessuing Rl gal dne hahdeins
is thin part to be easy deform ng and a connecti on
sopatiof noicts kewppthesiupchydicg de tshlthéopi €éxQ®) ectric
transducer 12 is provided in 25 central part. WO

2007/ 055401 RPGPz1B2006t822909 forkledTHeon 8za6t&LIT1d Glate
transducer 12 is formed by providing and dividing the

of diii €kd NOPNOGRS mbh b Pa S A0 SAN 2B 38rORANEL Slethod
jointing the lamnating type piezoelectric transducer

(YL 3060338 Megher 1 434 THE J R sPabL3 324 bavidg o

diameter corresponding to each pressure chamber 6 is formed on
the nozzle plate 2 and the nozzle plate 2 is adhesively
jointed to the channel plate 1. Then, two kind éf water—
repellent layers forming with different water-repellent
process as described below are provided on the liquid drop
ejection side (surface of the ejection direction: ejection
surface or the opposite surface against the liguid ink 6) of
the nozzle plate 2.

The vibratory plate 3 is formed from a metallic
plate of Nickel (Ni) and manufactured with electroforming
method (electrocasting).. In the vibratqry plate 3, a part
corresponding to the pressure liguid chamber 6 is thin part to
be easy deforming and a connecﬁion part {(not shown) for
jointing with the piezoelectric transducer 12 is provided in

central part.




5 bi-pitch structure described in figure 3 is the
pi ezoel ectric transducer nmember formed by ditch

ng, but it functions as only a pro
“K)?ﬁ%% r@%e voltage is not applied. In the ||gﬂ$§ﬁ§ﬁ@%””mﬂ
ej ecting head constructed as the above, for exanple,
the vibratory plate 3 isiﬁ ormto the 10 direction of
the nozzle plate 2 as displacing the applied

pi ezoel ecThé cpieansiduceticl2rahsdu@stt S el tfageclyby
applying 2- 50 voltage of driving pul se voltage

prefbachiveny do/imidy phe dPLEeZoek gotddet: <t @@ﬁdki‘i@inézsaw
corresponding to inage to be recorded froma control

a 0 ggg.

angiué I%g %%d@%?qﬁn‘#glﬁﬁetcﬁg If dét? rgﬂitg‘rp%r gl\é&gglgctrlc

ted fro zzles 4 of the pl at e

exBhSRUEFT i T et PREE %&P%PEEE 1ga having

volune change in the aU|d chanber 6. Then, the
> bigpdEsfiratiyf gwr@ Idie&&Félb@ aibeflairg & ddcibgsPhgzoelectric

correspond to the ejecting of liquid drop, and 20 by

trppadycef newdrgy dosmed by qditeh Imwasfsstihgs bihreitsbmections
under pressure occurs in the liquid chanber 6. Under

ast bedg 2 ppraunisicances thevenivere lpaide del abktyapplied.
under pressure occurs so that the vibratory plate 3

returns tom atheoniighnal dpesi é% in@Méathechkd¥hbted as the
chanber 6 becones origina ape by neans of 25 making

i 1et h 0 el:ec
ab 200'7/ %?5408 c 3%2%0%%%%%% %l%é:%tz ?aﬁgd%g‘? 2-gphe

10 aiPbbrPOASE L %%E%l% BFacdle {g”i;%%lﬁﬁéngoﬁn%d '§}%ﬁﬁ(j

Plﬁé%%?%ct%%grgggﬁé'g bt (6 ey e YD a0l G%. SEplying 2-

50 voltage of driving pulse voltage selectively to multiple
piezoelectric transducer 12 corresponding to image to be |
recorded from a control part (not shown) when the head is

15 drove with a pushing and beating method, and liquid drop is
ejected from nozzles 4 of the nozzle plate 2 by pressuring
liguid in the liquid chamber 6 due to volume change in the
ligquid chamber 6. Then, the pressure in the liquid chamber 6
is decreasing correspond to the ejecting of liquid drop, and

20 by means of inertia of a liquid flow of this time, some
underpressure occurs in the liquid chamber 6. Under these
circumstances, even more particularly, underpressure occurs so
that the vibratory plate 3 returns to an original position,
and the liquid chamber 6 becomes original shape by means of

25 making application of the voltage to a piezoelectric
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5 Moreover, the liquid drop ejecting head can be
driven by not only the pushing and beating nethod but

\ﬁo@&ﬁﬁ;ﬂ pul l'ing and beating nethod (a metho
V|brgtg§y plate 3 is opened at the state tﬂpéfﬁﬁmﬁéﬁimoo

pul l ed, and to pressurize in power of restitution)

and pulling and pushing netfhiod (a nethod 10 that the

vibratory plate 3 is held at an internedi ate position,
trahedupashlAgemfafl gialtkei.ngIhrbmis hiisngpogitel arfoadiingo

on. Next, the nozzle plate 2 as the nozzle formation
limprdbetsf 0f11de dr qied 1dHapdetieatthery dheadn $hexpbanagd

reference with figures 5 and 6. Figure 5 is the plan
1i%u8¥W GhakSet i nQ‘.zh@ne l@hﬁﬁ@ o Nk féj%lért%d6 Firmt E'ﬁe nozzle

sectional view al ong A-Aline of figure 5. The first

4 Wt EBrEQ%nHlC? o A% d%lvgh?(é@l%ﬁe first

wat er-re process i s on the surface of
t he nozzl form ng. part, 31 fornmed the .nozzle 4 of the
surface ﬁ 1’0 RéqBﬂﬂxé?%P %HW@ E?é gngan b
wat er-repel l ent |ayer 42 due to the second
drygfar by epet | ¥hty phecesshinsremeatism rrébepr byt also a
wat er-repel |l ent process is formed on the .surface of
puihénguaed bedtinentretandi 48 pelhiod dinedr ther viibnabdry plate
surface) of the nozzle plate 2. The nozzle formng

3 par bpepadisai egicontaitectbdt ngs 2Zuliezy| esd not peesozzl £e in
plate, and it is used as a termto WO 2007/ 055408

polet/ dP2006¢ 32A90R) add bAUL LR &AL PRRAS neXREPHoQUE£method
edge (outer C|rcunferent|al part) of the surface of

thtahetﬂgzéhﬁrap&@f;? P03 ‘1' s heaante Opt %Eéhﬁ%&[&& ition,

for the first mater-repe Ient process an e sec

cnRt BLsh BRE! ANy RLIGERS FESPSTH Y Yokition) and so on.

Next, the nozzle plate 2 as the nozzle formation
member for the liquid drop ejecting head is expléined
reference with figures 5 and 6. Figqure 5 is the plan view of
the nozzle plate 2, and figure 6 is the sectional view along A
A-A line of figure 5.

The first water-repellent layer 41 due to the first
water-repellent process is formed on the surface of the nozzle
forming part 31 formed the nozzle 4 of the surface of the
nozzle plate 2, énd the second water—?epellent layer 42 due to
the second water-repellent process different from the first
water-repellent process is formed on the surface of the outer
circumferential part {outer portion of surface) of the nozzle
plate 2. The nozzle forming part means regions including

nozzles in the nozzle plate, and it is used as a term to
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5 The outer circunferential part (outer portion of
surface) 32 of the nozzle plate 2 is a termna

wo BRFjokdse of wiping of a cleaning w per whe éﬂfpzo 6/322900
surface of the nozzle plate 2 is cleaning (mn 99

with the cleaning wiper. It is easy to accunulate

wi ped ink and its remaining-at that place. 10 Since

the accunulated ink is a cause.that it pollutes paper,
ingheabmt eegiwpeldzasptprotessedae plankiededionunherent bl

circunferential part of the nozzle formation nenber as
pacolndriteasuurrdacehes, thenseciang lsatker - pepe) | @Hf Fdeyer

42 is formed 15 on all area of the outer

ma€bfCANE efantily pakt tBE ofrdthesezzhepephahe ﬁréébéé“a%d
enbodi ment, but the second mater-repeP lent layer 42

€hEBYe D4 QrIRA. onl {p\éé%ne rhons V)\%e'b%cltivgi rted to

wi pe and term na pe of W pi ng |rect|on of

the out CI unferentl t he ,nozzl e ate 2
2. shown 11 GareoyPerfiitet et BRE b pRPFEnn of
rocess_which re els the, recording liquid is provided
SUBRATHE MMadEeoROPRAS BYFFS 2 fir AatFoR ARhYR? St oia @t
the nozzle and different water- repellent processes
wigied ;v dd@asineheiper evhel ridenfsaréareabt 2thparaz afe
the nozzle formati on nenber and the nozzle formng 3
P 2D0iF G408 nBCTHIP2006/B2200he <l8apany.wiliher ebyit is
the water-repellent process about the outer
cairesrd@neniliadle papekdr ki Aidd tlse$emAeRESg Odt StHAMCIHNRe .

can be sinple process-and | ow cost of a head can be
siBb@MS accumulated ink is a cause .that it pollutes paper,
the water-repellent process is provided on the outer
circumferential part of the nozzle formation member as
countermeasure.

Thus, the second water-repellent layer 42 is formed
on all area of the outer circumferential part 327§f the nozzl¢
plate 2 in this embodiment, but the second water-repelleﬁt
layer 42 may be formed only on portions where is started to
wipe and terminated fo wipe of the wiping direction of the
outer circumferentiai part of the nozzle plate 2 as shown in
figure 7.

Thus, the water-repellent pfocesé which repels the
recording ligquid is provided on the surface of the nozzle

" formation member formed the nozzle and different water-

repellent processes are provided on the outer circumferential

part of the nozzle formation member and the nozzle forming
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Next,.the second enbodi ment of the liquid drop 5
ej ecting head of the present invention is explained

L e with figure B. Figure 8 is a sect] Vi
wo g@gﬁas‘ﬁg&c Che 9 9 oﬁ(gﬂgllﬁooéfﬁ%oo

Wi n second enbodi nent of the liqu
ej ecting head. Here, the second water-repellent |ayer
42 conprising resin materigal having water-repel | ency
as a 10 protection neans to protect edge-parts 2a of
pathe nDxgtrebypl athe watas-tbopekbboondbnwaices- eBpat!| €né outer
process is coated on the outer circunferential part

ciZéuRfetder NOZ Ha@ tPhabfi 2ind\ Bss tRRdsf bESktructure can be
wat er-repel l ent |layer 41 with the first

' - - Y 1 f
Sl%a?&@rpfgﬁggé eMq 1BLoegss bs fardmd an b@eng{ﬁ{igge 0

e noz formng part 31 15 of the nozz e 2 as
wel | as the first enbodi,nent. .. The pr ction nethod
of such aﬁ]nexetdgé:% arES B e’ﬁ%%%néerfecofégﬁzﬁgnhﬁg% AP 5

ej%eneral net hod, there is an advantage to_prevent the

d
5737 & 5§ SRenBRBEFNY r M PEEITNgS §FPledngedryierence
.contacting edges of paper. In this case, 20 generally,
withefi@ges -G-epdligene Prdeezsssoftidrelsyifacehovingethe
nozzl e formati on nmenber has a restriction for
sepqaneérermtbeiiamht pfotbssinguid caod @jpreveagt hébhe.
wat er-repel l ent agent from getting into the inner

wal | of therd)ozhkeesetongvieste el 1w0ul daberasfree
choi ce regardl ess of materials, viscosity and 25

co@\%@f?@ff% nEiRedmabauta i h}%@iﬁgrwa%ierrc&%@ﬁ@@ﬁ& lapart by
20077/ 055408 PCT/ JP2006/ 322900 -19 provi ding

' z I
P SLELST Brac B CORmEK Hba 1S, Ly EREL o e

the . nozzle formation er. X
2 as the second waggr—repe ent process is coated on the outer

circumferential part 32 of the nozzle plate 2. Also, the
first water-repellent layer 41 with the first wéﬁer-repellent
process is foxmed on the surface of the nozzle forming part 31
of the nozzle plate 2 as well as the first embodiment.

The protection method of such an edge parts of
nozzle formation member is a general methced, there is an
advantage to prevent the nozzle formation member from peeling
off caused by contacting edges'bf paper. In this case,
generally, the water-repellent process of the surface of the
nozzle formation member has a restriction for materials and
processing so as to prevent the water-repellent agent from
getting into the inner wall of the nozzle. However, there
would be a free choice regardless of materials, viscosity and

process method about the outer circumferential part by
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For exanple, since the water-repellent process of 5
the surface of the nozzle formng part of the nozzle

wo b ssddppn nenber needs to formw th thin | ayefspro0s/322000
generally, materials having |ow viscosity are used.

Because of this, conventionally, it .is needed that

the surface of the nozzlejdormng part is coating

with the water-repellent agent having 10 | ow vi scosity
prafiding odi f frrartie prosesst Fonpaxrthttoftheeypheonrephblent

outer circunferential part of the nozzle formation
prvesber for Grhd hardizer olfande sonck: themiateparepet | e

process is different provided on the outer

nozizl eUREEheM dalnapdct- and the nozzle formng part, it
IS possible to coat resin materials 15 having hi gh

Vi scosi typ\ t %ﬁﬁ wa -Le I di 0

out er cir%%ﬁﬁ%ﬁe tﬁglgg§F% ggétﬁe a gtgﬁgggﬁaigéﬁ%ggs ot

Shortening of .t he process can he pla Wit h large. ..
e SPEFRRE T it FeRe BB e of RO P07 e dhgftation

ej ecting_head of the present_invention is_explained
mefiREL BREES %R)ﬁﬂ”FhWFFEqulg.l?ﬂiﬁnw?@@eFéléYse@??%ﬁ%ﬁls

view showing the third enbodinment of the liquid. drop
hagjiggt Loy Wesepsior @ret heefoz Aecamreri5thpeot ecti ng

the outer <circunferential part 32 of the nozzle plate
co2vandibteall sl de iis npatednthéte tteadurdadet bE sheanskzzle

wat er -repel l ent |ayer 42 due 25 to the second

forRpal| st HORST ing hotRethendhe-sebbacenpasgeMD having
2007/ 055408 PCT/ JP2006/ 322900 -20 5l1a which is

109PROSES &1 ) rfGld0RAt 18 A r ARG cha8GeRt bPeresin on
nozzl e cover 51. By doing this, the second

enfRbEEek PR HFerch®X 8T A2t ANS dL1E" POmAE LR Miber.
On the other hand, since the water-repellent process is
different provided on the outer circumferential part and the
nozzle forming part, it is possible to coat resin materials
having high wviscosity with the water-repellency directly on
the outer circumferential part as the above embodiment.
Shortening of the process can be planned with a large scale.

Next, the third embodiment of the liquid drop
ejecting head of the present invention is explained reference
with figure 9. Figure 9 is a sectional view showing the third
embodiment of the liquid. drop ejecting head.

Here, the nozzle cover 51 protecting the outer
circumferential part 32 of the nozzle plate 2 and head side is

put on the head, and the second water-repellent layer 42 due

to the second repellent process is formed on the surface part
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| ayer 41 of the surface of the nozzle formng part 31
is 5 formed on the outer circunferential part of the
late 2. In this case, in order to sj '
WO?%ﬁgﬁP%)ace treatnment of the nozzle plate 2 i){’lﬁ@zp%/‘gfm

wat er-repel lent layer 41 is forned on the aI

surfaces including outer egges covered by the nozzle

cover 51 of the nozzle plate 2. 10 As descri bed above,
5lshehwahei s repaddigrg direcedsnodf sheleastl geeeaf fhbe of the

nozzle formng part of the nozzle formng nenber has
no2z@stbiret i ®N. sush RS nBr ehes) | ofe eddify WARSK-YabL11 &t

nozzl e and conplicated coating process. However, the

p@&eazr@m&ﬂl el d&rﬁ%%atohwetﬁ@%ﬁtc %\é%%rdQSEEDPént

ave such 15 a restriction. For exa

ssi,bl e 9,508f t nt 0
1a %52 2 cover vm%ﬁwﬁcﬁsm%dgéglngggk gﬁﬁﬂh p@EEpﬁgt%?y
b selectln qui ck-dr |ng materials. = Shortenin
f%%g 8N pFBR e QUL RL S HF AT RBA a4 t RABE | BF gehe capzele THate 2.
second water-repellent layer 42 is indicated only on
Int heigocasee WF aufemeozFémphily Bie isvrfiager srsatmente of
second water- repellent layer 42 is forned on al
theunbazés platitder téhedfirahewatsarfmged lehénlbher sé€L ons
wat er-repellent layer 42 is fornmed on the nozzle

foemeerob the dilapisngfabesciearudimmditese cagbedisstsd by
by doing that 25 different water-repellent process

thal BoPs ¥i dek 0151t hg RAZZHE, R 3004055408
PCT/ JP2006/ 322900 -21 form ng part of the nozzle

formati om meqher sand the, gtéﬂe NI R E?TghglgEégesS of

free selection of'naterla and proceés

thengﬁg %%Q of“%%e %%zg? QEQHA1 f%qof the nozzle forming

member has a restriction such as protection of the inner wall
of nozzle and complicated coating process. Howe&er, the
water-repellent process of the nozzle cover does not have such
a restriction. For example, it is possible to coat the water-
repellent agent on the nozzle cover with just dipping aﬁd
drying completely by only selecting quick-drying materials.
Shortening of the process can be planned with a large scale.
The second water-repellent layér 42 is indicated only on the
side of the nozzle caﬁer 51 in figure 51, the second water-
repellent layer 42 is formed on all surfaceé of outer and
inner surfaces when the second water-repellent layer 42 is
formed on the nozzle cover 5 by dipping.

As clear from these embodiments, by doing that

different water-repellent process are provided on the nozzle
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quality and | ow cost can be obtained. 5 Next, the
wat er-repel l ency of the first water- repellent |ayer

WO%@/OSQ%SeCOﬂd wat er -repel l ent layer is ex%@f/?ﬁgosiszzsmo
i t

usi ng e third enbodi ment reference with figures
10-12. Figure 10 is a diagramto w pe the nozzle
surface. Figures 11 and_ L2 _are enlarged view of the B
part of the 10 figure 10. It is preferable that the
fomati ey - pepeldente ooztzhe fsesanibmeatssbereped! ehe bayer
42 of the outer circunferential part (here, the
ciRezRkeremvesl ThirQf firthe pezate: @ af mdtiesiahisghea than
the water-repellency of the first water-repellent 15

proR¥EEi Ad rﬁ’étﬂ&?i‘%@tﬁk‘fe%gém nghPaHe ba@f nhhengoRZLR

plate 2° conparing the first water-repellent |ayer 41

and. t he ond, water-rep ayer 42. That is,
WEREFE ?@ggﬁﬁg§§ﬁgiF%Pygghg%tfiﬁféﬁ ped and renaining
ink (the remaining ink 62 occurred partially o

0 e T i R B PRF L LSRG G (B kgt adeehETn

in figures 10 and 11 when the nozzle surface is w ped
repeglldanediaysr el Wiepercend v tte osd Lenst Llepner 1s
wat er -repel l ency of the surface (the first
exwdbéned epelnierithd apérdienbodindre nefzrenter wiihh fpawtes
31 is higher than the water-repellency of the second
10252wat Biquepeld ant al dyegrd? ©of wire alieehozzle surface.
circunferential part of WO 2007/ 055408

FiBGFLIP2P0G{B220QQc =32atH8dNPZ&} & PItdee B2patheof the

accunmul ated ink in this position due to the w ped and
fi?gggiybpg ink leads friction with paper side, as a
esult, a 'fall of printing quality is caused.

It is preferable that the water—-repellency of the
éecond water-repellent layer 42 of the outer circumferential
part (here, the nozzle cover.51) of the nozzle plate 2 is
higher than the water-repellency of the first water-repellient
layer 41 of the nozzle forming part 31 of the no;zle plate 2
comparing the first water-repellent layer 41 and the seéond
water-repellent layer 42.

That is, there is a possibility that the wiped and
remaining ink (the remaining ink 62) is occurred partially on
the outer circumferential part of theAhead as shown in figures
10 and 11 when the nozzle surface is wiped tcleaned) by the
wiper 61 in the case that the water-repellency of the surface
{the first water-repellent layer 41) of the nozzle forming

part 31 is higher than the water-repellency of the second

water-repellent layer 42 of the ocuter circumferential part of




On the ot her hand, when the water-repellency of the 5
outer circunferential part of the nozzle plate 2 is

WOPdog}ﬂ 408 than the water-repellency of the noz BIP2006/322900
ormng part 31, ink is remaining at a boundary

region of the water-repellent process and it reduces
to pollute the outer circysferential part of the
nozzle plate 2. In general, as explained in 10
thenmhodi hentl 2earkd 3Thbheteummkaﬁnahmn&asesthhatpbbftion due
outer circunferential part of the nozzle plate 2 is

toh tgaem;bé@rhrtdwe:en@lih&aﬁemfc iheingzaleiphatietR piset fside,
remai ning i nk not on t outer circunferential part

asbat ré%ui@e £df%qlo%ft gﬁ%ﬁﬂiﬂ c‘P.lfJ.tﬁ/t he Bz g& forming

1 dbes not rlct paper 5 si de and

the r emai a faII of rinti.ng can
be preven ? gg) Pe t &0 p t%go&a%gﬁt hh%ch of the
| iquid dro g hea of the presi |nvent|on IS
5 OUEQEI athed® éﬁ‘ ep Bt B FPRfuMeEZls Rngtesl F?ghu%@‘el%

is a sectional view of the 20 head. Figure 14 is an

then| BhgedrtaeweprliRecy phrthomaade fryniey1Bartetl, ink
the second water-repellent layer 42 is fornmed al

issuefhatesnofatowt bouaddry nnegisurdfacas byptéornepgl ldre:
second water-repellent |layer 42 on the nozzle cover

prbdes t dndli ppiregutsasodesTlited boveer Therf@ibe i al
ink is remained on the WD 2007/ 055408

paPETH3 F@Q@@f&%&%oglatg32 Noz7l &draNgaRak dpf‘aﬁ‘;@lnéc!ﬂ%n

nozzl e cover 51 boundary region by provi

10 enag@a%e;;@pf'a!ﬁtg PEAEESSAPD i, IARRE 2he L “Quter,
pposite si e nozzl e cover 51 he w

c1rcum£g}egklal part of the nozzle plate 2 is higher than the
surface of the nozzle plate 2 itself, remaining ink not on the
outer circumferential part but at the edge of thé surfacé of
the nozzle forming part 31 does not lead friction with paper

15 side and the remaining ink, and a fall of printing quality can
be prevented.

Next, the fourth embodiment of the liquid drop
ejecting head of therpresent invention is explained reference
with figures 13 and 14. Figure 13 is a sectional view of the

20 head. Figure 14 is an enlarged view of the C part of the
figure 13.

Here, the second water-repellent layér 42 is formed

all surfaces of outer and inner surfaces by forming the second

water-repellent layer 42 on the nozzle cover 51 with dipping

25 as described above. The remaining ink is remained on the




head cleaning is not going into the inside of the
nozzl e cover 5 51 as shown in figure 14. Because of
wo bdabBss4d nce i nk does not penetrate even thauehhe/322900
process that has no ink resistance on the inside of
the nozzle cover 51 is perforned, a reliability of
the head is not |lost. Thatsks, in the enbodi ment of
ure 12 showing only the formation of the 10 second
nomg@rfqa@yaq eert] apdrtiae merilfe coiresr 54 Beuedary wegion by
nozzl e cover 51, as shown in the figure, there is a
prpesdimg [titey wadepenepeht ent nicdawse ohethasineenfside (the
nozzl e cover 51, but that ink invades the inside of
oppbBei e Zzi e )CRFekheSdogale heo e ranted sHeekipéed ik Sy the
enbodi nent. 15 Concretely, material to contro

nedhiDE Ao/ & o hBSgotRG CIAA b ahtiad b LI MOPAUSover

e materials are ow “nol ecul ar reS|n) can be applied

' I h d,
5 51&% t&?ovyn k}_r atfq %rg Ilew%é)%uée %fc% Eir%'é ISIthUI ? not

to suppress Iqu| I on I'n comon
chanber enmbodi nent abo ,
PeRtEr =5 eepvaﬁ é%f’“ﬁ obes SPEQTHE i3 ?%ﬁt 05 B sEg e
in the above enbodinments is explained. There are
ony B¢ otis idfpefs iéR BLZN-C mm@roéao§.8t PSﬁfOEP%"t‘q my,
coating of Fluorinated resin; silicone resin, an
redialpblidty of mbebhaad i@ranékMﬁLerThépeﬁFeninp@mtess.
However, 25 it is preferable to use the process with
embodiimaie dfafiilgyrer 1 NG 2001ME) 55408 tRETE IPRODHH3 220 e
-24 the process with fluorine famly, especially with

10 sebbNOMd@r-aRENNEHS Sist M &rf @MROUNdek Ns Di&lesf tithe
secure ink-repellency as against ink'having high

no¥k $E€0SiJb Hiqdagngﬁoﬁﬂaiﬁséhé'ﬁigure, there is a
possibility to penetrate ink into the inside of the nozzle
cover 51, but that ink invades the inside of the.nozzle cover
51 can be prevented surely in this embodiment.

15 Concretely, material to contrdl vibration 71 (this
méterial is eluted to ink because the materials are low
molecular resin) can be applied to the vibratory plate 2 on
the common liquid chamber 10 to suppress liquid vibration in
the common liquid chamber 10.

20 Next, embodiment about the water-repellent process
(ink-repellent process) used in the above embodimeﬁts is
explained. There are various type such as Ni-PTFE Deposition
plating, coating of Fluorinated resin, silicone resin, an
evaporation membrane f'or the water-repellent process. However,

25 it is preferable to use the process with silicone family or




including fluorine famly with high |um nescence. 5
Concretely, silicone famly resin material includes

wo dd7josRhe Resin KR series (product nane), SR ?(?’f/h%ﬁ{)ﬁ/szzsmo
(product nanme) of Torey dowcoani ng silicone, and so

on. Fluorine anorphous substance conpound incl udes
Optul e (product nane) of .»lzgai kin, Sitop (product nane)
of Asahi glass, and so on. 10 The ink-repellent
thpr presssasiitd tfhecabovefanllvonspdcamilly weéshnfluorine
material can be applied to any of the surface of the
ampegrbes f upsvagcpacbmpbuhdiei maztier poakecutBei Okt Bipellency
circunferential part of the nozzle formation nenber.
as! Bgageerali navieg hhgni phsespal) enen fbrb! HO51M& ink
anor phous 15 substance conpound’is preferablé for ink
- i i I.SCQS|.t [ i f [ mly
B R e LN
resin is used for the,surface of, .the nozzle formn
part of (TAGHSIEN" { oF ACPET TSI *5A4" PAbPF el 1HcLudes
,anor phous substance conpound is used for the surface
S1bfcomR BRPIM0FR E°F drfmi PERATRNIEMeIme ARt ARX bBT h(product
processes are used. Next, an enbodi ment of the inage
namg} ndh g AHYarewesaning | sl npnehe andgapdodr opF Bpecittieng
apparatus provided with the 1liquid drop ejecting head
amofphdies prgssnRhcenvenpiand i snebyaleal Oedul ef ¢peddectviddne) of
figure 15 and 16. Figurel5 is a side 25 view of a
DaliRri@) siddictredattt ignd mage Nl §Ja3ppasad Use N0
2007/ 055408 PCT/ JP2006/ 322900 -25 Figurel6 is a plan

10 View showg je%SeBLER e RRIE S Qs l&%ihgagﬁe $950LNG 15 cone
apparatus. The inmage formng apparatus has a gui di ng

faﬁ99y1£gsin material can be applied to any of the surface of

the nozzle forming part of the nozzle plate, the outer
circumferential part of the nozzle formation membér. In
general, since the ink-repellency of fluorine amorphous

15 substance compound is preferable for ink having high viscosity
including fluorine family surfactant, it is preferable tﬁat
silicone family resin is used for the surface of the nozzle
forming part of the nozzle formation member and fluorine
amorphous substance compound is used for the surface of the

20 nozzle formation member when the both processes are used.

Next, an embodiment of the image forming apparatus

including the liquid drop ejecting apparatus provided with the
liquid drop ejecting head of the present invention is
explained reference with figure 15 and 16. Figurel5 is a side

25 view of a total structure of the image ferming apparatus.
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and a guiding rail 102 which are guiding nenbers
provided on 5 the right and left side plates (not

wo SR9ONE@Nnd sliding freely and hol ding a carri@gsd@a22000

I'n naln scanning direction, and in which operation,
the carriage i s noved and scanned ina direction of
the arrow (the main scannisng- direction) via a timng
. belt 105 over between a driving pulley 106A and a 10
Figagsiioel pud | Blan 06Bvo phrriing seagefitig Inpirot s104. the image
recordi ng. head 107 conprising four independent |iquid
fotmpgepppatagudreads 107k, 107c, 107m and 107y of the
present invention ejecting liquid drop (ink drop) of

each CO'@ﬁe({ﬁH WEY%? BEK4Kls ﬂ@%ﬁ@i@ﬂﬁldln rod 101

nagenta(h@ and 1 yeIIo recording liquidis

et n n :
[ re tgilggn‘g % pireglqu((;%ggggc h%ﬁ‘{%edql | qu:ggls %f%‘élde‘j on
ej ecting direc ect n_.do Qn.the
théan‘-eége Y ﬁgsésmirh?t S e 2B bife nrecty
head_is wused, but one_or plural heads haV|ng | ura
ano POl EIPGVR FHHFTFT% A8t IRgMPER P T V& T GEFCEARN, and in
liquid can be al so used. Additionally, the number and
whaichapgerehionr ddre glargspapsianmPved entotschnprtedntd
them A subchanber of each respective color 108 which
digeppliyneat hthespestv eheolain i sikarirorichelirecti.dnhgvihe asl
107 is 25 equipped on the carriage 103. Ink is filled

tiandgSpept i BOS fawam Wot20074 1058408 RCTHiiR2Q060322908 a
-26 the main .chanber (ink cartridge) (not shown) via

pa%%ﬂv@kp§yp@y ymé]eukzﬁy +A9nt 9chhei syhehapbens108. The

exenpl ary image form ng apparatus al so includes
A recording head 107 comprising four independent

liquid drop ejecting heads 107k, 107c, 107m and 107y of the
present invention ejecting liquid drop (ink dropf of eéqh
color (for example, black(K), cyan(C), magenta(M) and
yvellow(Y)) of recording liquid is placed in a di;ection along
the main scanning direction and provided such that the liquid
drop ejecting direction is directed in downward on the
carriage 103. Here, independent liquid drop ejecting head is
used, but one or plural heads having plural nozzle rows for
ejecting respective color ink liquid can be also used.
Additionally, the number and arrangement order of colors and
are not limited to them.

A subchamber of each respective color 108 which
supply each respective color ink to the recording head 107 is

equipped on the carriage 103. 1Ink is filled and supplied from
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a paper feeding unit for feeding mediumto be recorded
(paper 5 sheets) 112 stacked on a paper stacking

wo BbBloSs40#T €ssing plate) 111 of a paper feed t
The paper feeding unit includes a crescent ?@%?%%&“””mo

(paper feed roller) 113 for separating the paper

sheets 112 and feedi ng themgone by one fromthe paper

stacking plate 111, and a separating pad 114 facing
thenh@agapehaniper elink cldrdrigdys) ahdometiovof) aismeer ink supply

with a high friction coefficient. The separating pad
TubB4 108 boaskes duwverahehe 10paper feed roller 113. The

exenpl ary image form ng apparatus also includes a

conveyi NgTHAI éxdrgs1 HONVieMGRI £b bR RRGIpSaels 112of edcludes

from 15 the paper feeding unit to a position under th

d
o it TR S ?%%d‘m%@%a%‘%“eé@ P2 Pel Foanoepes

a f unlt conve
Shelé%S rgg ?%g‘f nttrchSraﬁEIa ]ﬁjer}%ﬁ))jaggn38§§ssf’ﬂ% plate)
aper sheet 1 counter roller 122 that presses the

1’50 gasePa%% e%fr&efaﬂﬁgt t Hee RARRIy Jeepdre 21t ahcludes
t hereby conveys the paper sheet 112, a c¢onveying

a girgeenbprelar ERRegeseagproklemt dil Jordsgrasatime the
direction of the paper sheet 112 being fed

papppr ekeans el }2 verd ifeablipguphem dorso Hyhane tthempaperpaper
sheet 112 is laid on the conveyor belt 121, a 25

stpeRssgNEL Pes 111124 andnd sepaessSimg gl 1an $35£\n§nﬂ’1@ paper
tip WD 2007/ 055408 PCT/ JP2006/ 322900 -27 pressing

fekdl k8114258 Diasedaby bheaPhessi N RAkh ézﬂlgﬁm@ffhtlon
t he conveyor belt 121. The exenplary |nage or m ng

coBRRREALMS. RO s;egggaéﬁﬁgapﬁafﬂ ng tALLEL 148218 the

charging the sur
paper feed roller 113.

The exemplary image forming apparatus.also includes
a conveying unit for conveying the paper sheet 112 fed from
the paper feeding unit to a position under the recording heads
107. The conveying unit includes a guide 115 that guidés the
paper sheet 112 fed from the paper feeding unit, a conveyor
belt 121 that electrostatically attracts and thereby conveys
the paper sheet 112, a counter roller 122 that presses the
paper sheet 112 against the conveyor belt 121 and -thereby
conveys the paper sheet 112, a conveying guide 123 that
changes approximately 90 degrees the direction of'fhe paper
sheet 112 being fed approximately wvertically upward so that
‘the paper sheet 112 is laid on the conveyor belt 121, a

pressing part 124, and a pressing roller 125A and a tip
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of the conveyor belt 121. 5 The conveyor belt 121 is
an endless belt and is stretched between a conveying

WOI'ZM7}0§§40§.27 and a tension roller 128. The cop“g¥®hos/322000
elt 121 is turned in the paper conveying rection

(sub scanni ng direction) by the conveying roIIer 127

rotated by a sub scanningomtor 131 via a timng belt

132 and 10 a timing roller 133. A guide 29.is provided
presdengt helleniZédforibekd P 1the preseding part 124 toward

corresponding to the image formng area of the
theecondéngr Nesdds 1207. The ekafiglay rielaler fo26ihg apparatus

positioned so as to contact the surface of the

aleBnyRYPhadeld chdkqand +e116ftat®s oy %%%Q@@h@gth@ $herace
rotation of the conveyor belt 121, and also the

ofcﬁﬁégégﬁvé§ﬂﬁ el{ZQEEresses 2. 5N each as pressing
pressure t bot h ends of an axis. The exenplary

i mage formn opar at u i ncl udes a er )
ejectingr§% Q: Fx% eg? i%ﬁel%éﬁ%r &8P b%ggliﬁdohs
whi ch an i mage has been, recorded by _the recording
stRghaeed et vATD FafePrveYeedi Hyl 1 t127nepedést§n§h%%troller
separating part for separating the paper sheet 112
128 onThecorsmnpay belbel£1 129 twrnethdn éhecPhpgrrothesying
152, a paper ejecting roIIer 153, and a paper catch
diteayidﬂ4(éub Bnneéngi dingctimnlejlecttbe papeeyshegetollll?r 127
WD 2007/ 055408 PCT/ JP2006/ 322900 -28 A dupl ex unit
rotabedisbyed aaitakicunat hachetot o 3herisbackiffingBelt 132 and

exenplary i mage form ng apparatus. The duplex unit
a L9Rihgkesiidy ihe papegusheets L2 dhdtiqka cRayevedk
conveyor belt 121 in a position corresponding to the image
forming area of the recording heads 107.

The charging roller 126 is positioned.so as to
contact the surface of the conveyor belt.121 and to rotate
according to the rotation of the conveyof belt 12;, and also
the charging roller 126 presses 2.5N each as pressing préssure
on the both ends of an axis.

The exemplary image forming apparatus further
includes a paper ejecting unit for ejecting the paper sheet
112 on which an image has been recorded by the recording.
heads 107. The paper ejecting unit includes a sheet
separating part for separating the pa?er sheet 112 from the
conveyor belt 121, a paper ejecting roller 152, a pépef

ejecting roller 153, and a paper catch tray 154 for

receiving the ejected paper sheet 112.




backward by the conveyor belt 121 turning in the
opposite 5 direction, reverses the paper sheet 112,
s the paper sheet 112 again into t
‘Wogﬁgﬂégﬁythe counter roller 122 and the conveyor E&V?%mo
121. Also, as shown in FIG 14, a recording head
mai nt enance/ cl eani ng nechg@isn1156 is provided in a
non- 10 inage-formng area to the right of the
carri age 108.ddpekexecnidi bj5htaddehaohebancetthebadngo the
mechani sm 156 mai ntains and cl eans the nozzles of the

bak®Ccoirdithe Beads1i@y. ithger eoehdndgabpadatus. The duplex
nalntenance/clean|ng mechani sm 156 |ncludes caps 157

r VeLi e z 5 a he .r
ork JESIFAT e e ppel pupLeesy, Shitieyrecsidyn
bac%&%%% 3§gda %%%tggbgﬁétgﬁggg%uréggg fort%%p% b%Qte

nozzles hbxt i nk s recor di i.d use t he_ 20
5 CURgEbr8mg TRNEHSAoF FENESPREs SECENIAREI GRS RoRRECTDE
record in the recording nmedium (paper sheet) by
pappacehrgtl 1ddi d92dropnft-PoifhEhEPRCGUPETHESP EfectPRgter
head of the present invention is explained. |Ink used
roilietrhé2feeoddithg menkegoof behe pedsent 25 invention
conprises at |east water, a coloring agent and a WO
2007/ 055408 P&d/ JP208106 @R 2900F15 291 9t & i hgcagahhyg Aksa
ink conprises a penetrant, a surfactant and other

maliAgeadherls18annagensdh%nithe184r facgrbensicen iof admhon-
i nk according to an

10 image-forming area to the right of the carriage 103. The
recording head maintenance/cleaning mechanism 156 maintains
and cleans the nozzles of the recording heads 107.
The recording head maintenance/cléaning
mechanism 156 includes caps 157 for covering the nozzle
15 surfaces of the recording heads 107, a-wiper blade 158 for
wiping the nozzle surfaces, and a waste-ink receiver i59
for receiving ink drops used for purging dried ink from the
nozzles. |
| Next, ink as recording ligquid used in the
20 recording method of the present invention in which record
in the recording medium (paper sheet) by éjecting liquid
drop from the liquid drop ejecting head of the present
invention is explained.
Ink used in the recording method of the present

25 invention comprises at least water, a coloring agent and a
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enbodi nent of the present invention at 25 degree
Celsius is 5 preferably between 15 and 40 mNm and

wo%'}fﬁ"ﬁlisefer ably between 20 and 35 mN'm W%W??%n”m

po} . . .
Surface tension of an ink is less than 15
wettability of the nozzle plate to the ink becones
too high. As a result, ilyﬁgQrops may not be forned
normal |y, bleeding may occur on a recordi ng nmedi um of
wetthii 8g 18genbodi 1gnti nkanemp ks praypesicakiahicl, yamsyr bectant
reduced. When the surface tension of an ink is nore

anbN8PnéP 1M MBaildies BRENsbEaLioR, capability of the ink
is reduced, beading may occur, and the drying tine

may beconﬁ?é'o -ceT‘ESng%ﬁa&ff 4 %c%foréﬁng”E ' $n
measur ed, " T or exanple, by a surface téensioneter
fqr exanple, CBVP-Z of, Kyowa |nterface Science Co.,,

enppi S TRE N5 BEERERE P AT SO Xt Gip QAR P Uof SRS is
degree Celsius. . In addition, color materials. of ink

PrefArakly hatginem d50AnHye0 AN P rRaet PERFaFally between
color materials can 20 be used as m xed them

20[ phdndnte]/m.As Whiegnihe ssunbmia dtesdlonl o B8 prkfis abiss
used. Also, these pignments can be used by m xing

thphul &l mkimdschef wetthebedi ty 25f Rdre exanpkeplébe to the ink
follow ng organic pignents may be - - - - - -

beWE29074O55ARE PCESIR20064 522900 ¢r3fs Ws9UhoBZ6e Formed

seri es, phthal ocyani ne series, anthraquinone series,
noBHh PR 10ANRIHRS 1S oBEIX 3G NE SRIJr8Sng' RELIGM SEF 185k s
embodiment, and ink spray stability may be reduced. * When the
surface tension of an ink is more than 40 mN/m, the
penetration capability of the ink is reduced, beading may
occur, and the drying time may become longer. |

The surface tension of an ink is measured, for
example, by a surface tensiometer (for example, CBVP-Z of
Kyowa Interface Science Co., Ltd.) with a platinum plate-at a
temperature of 25 degree Celsius.

In additicn, color materials. of ink can use
pigments or dye, even more parﬁiculafly, color materials can
be used as mixed them.

[pigments]

As pigments, nominated below is preferably used.
Also, these pigments can be used by mixing plural kinds of

thereof.

For example, the following organic pigments may be
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‘wozﬁﬁﬁs gnent, 5 and car bon bIack._AIso, phe €h W&ﬂﬁﬁmo

t hi oi ndi go series, perylene series, isoindolinon
series, aniline black, azonethine series, rhodam ne B

|norgan|c plgnents may be used: iron oxide, ani um
oxi de, cal cium carbonate, bariumsulfate, alum num
hydr oxi de, bariumyellow_4g4o0on blue, cadm umred,
chrome yellow, and netallic flake. 10 The di aneter of -
uggidgment paries) eshtilsmlpegbaliabl yerbst wesrthaghiande Os8Pies,
pun. When the dianmeter is smaller than 0.01 pm the
quinze rotiope gsefie Pardioxhesnksser Dse, tindikpt sefridyp
particles. Such a pignent provides |ow |ight

tﬁl%alna&eecge@ms c[:%ﬁﬂ%nfaeQEP%énglsé%%l Iﬂ%nd%@m? s
of pi gment partlc es is 15 larger than 0.30 pm

[ n ti cl Lnk j.e ozzle or, fLIter
AR REL ' LR el BEirly LR B LeRE Pt e,
0|nt of v of clog and spray stablllty, the
SREPER B# %kgnent particles is preferably between
0.01 and 0.16 pun._ 20 Preferably, a carbon bl ack
pi gment fB%S%hkﬂhﬁﬂ@oﬁépgﬁﬁﬁté@0¥?ﬁﬂ4%;Hﬁﬁmﬁnﬁﬁ may be used:
furnace nethod and a channel nethod, and has a
1o waﬁyediE&MﬁmﬁUKobXLﬁe40cai¢immnqaxhqnaxeBEﬁaspemi$mbfate,
surface area of 50-300 n2/g, a DBP oil absorption of
al4ti hoh ni446003e,a bealiahni yelbaw ) eir@ohilert okdflidm 1fed,
and a 25 pH value of 2-9. For exanple, the foll ow ng

cha@B0PePi Gk M %@%&Q&&@%E@T / JP2006/ 322900 -31
pi gnents nmay be used: No. 2300, No. 900, MCF-88, No.

ggoogo(wlfgub é%%r - p2EmedN] afg¥élégA&goprg@erably

between 0.0l and 0.30 pym. When the diameter is smaller than
0.0 ym, the size of pigment particles is close to that of dye
particles. Such a pigment provides low light reéistance and
causes feathering. When the diameter of pigment particles is
larger than 0.30 pm, the pigment particles may clog ink jet
nozzles or filters in a printer and reduces spray stabiiity.
From the point of view of clog and spray stability, the
diameter of pigment particles is preferably between 0.01 and
0.16 um.

Preferably, a carbon black pigment for-a black
pigmented ink i1s made by a furnace method and a channel method,
and has a primary diameter of 15-40 millimicron, a BET
specific surface area of 50-300 nF/g,la DBP oil absorption of
40-150 ml1/10Cg, a volatile matter content of 0.5-10 %, and a

pH value of 2-9. For example, the following carbon black
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Chem cal Corporation); Raven 700, Raven 5750, Raven
5250, Raven 5000, Raven 3500, Raven 1255 (Col unbi an

wo 5eiGad s 5 Conpany); Regal 400R Regal 330R,
660R, Mogul L, Mnarch 700, Mnarch 800, ané;@ﬁﬂ@ggzxmo

Monarch 900, Monarch 1000, Monarch 1100, Mnarch 1300,

Monarch 1400 (Cabot Corpargtion); Color black FW,

Col or bl ack FW2, Col or bl ack FWV, Color black FWS,
pi@oents bhae ke \I@EE,: Sol 03Bl adke 5180, ©6FoB8bl ¥ek 39, No.

5160, Col or ‘bl ack 5170, Printex 35, Printex U, Printex

40V, NoPraht evo 1420, MBI, nMBRS, 1M40M0,Speci abobBacki bsubishi
Speci al black 5, Special black 4A, and Special bl ack

Chémé DeOUSSAor FD1M; €82 Pkn P GBS A €705t RSV ES! 5’2"50
The fol | ow ng organi c pi grrents may be used: azo

Ra9EA! 8800 PHANAID %6' ”gax?&ﬁ' £255 aﬂ@o‘i&%%bﬂoﬁﬁerﬁfééfss

qul nacridone serie I OXazl ne Sseri es, ndi go seri es,

cobge kLl ¥t B, B e SR e é?%?dﬁ?%ﬁ@mbf@aéch

| ake pignment, and car bon bl ack. AI so, the foll ow ng
70P noleragt & &%Hpgxagehn%@/%é'lmh PPBnMeraEen 1000,
titani um oxi de, cal cium carbonate, bariumsulfate,
Monknedh nLiA Gy d’iqmir@é, 1Bapi Lmryeeidlmﬂr,@ 0i0r dfabbt L@Qrmimn) ;
red, chrone yellow, and netallic flake. Exanples of
Copbgnehtsk fEwl ,e@ohocobbaciareild, sicddr béhow. FREV Tl lor
foll owi ng pigments may be used for yellow ink: W

b13897ﬁ’@5§4%l%@_b18390%§@@9Q§blcrx3%l§bkp5SBH@J“CHFAI} CMack
1, 2, 3, 12, 13, 14, 16, 17, 73, 74, 75, 83, 3,

5185; é@ﬁoftgﬁac¥2§a7é?gPrﬁégaxQﬁﬁ %ﬁ&ntex U, Printex V,
Printex 140U, Printex 140V, Special black 6, Special black 5,
Special black 4A, and Special black 4 (Degussa).

Examples of pigments are listed bélow.

The following organic pigments may be used: azo
series, phthaloccyanine series, anthragquinone sgries,
gquinacridone series, dioxazine series, indigo series,
thiocindigo series, perylene series, isoindolinon series,
aniline black, azométhine series, rhodamine B lake pigment,
and carbon black. Also, the'following inorganic pigments
may be used: iron oxide, titanium oxide, calcium carbonate,
barium sulfate, aluminum hydroxide, barium yellow, iron
blue, cadmium red, chrome yellow, and metallic flake.

Examples of pigments for each color are listed
below.

The following pigments may be used for yellow ink:
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The foll ow ng pignents nay be used for magenta ink:
Cl pignent red 5, 7, 12, 48 (Ca), 48 (M), 57 (Ca),

WO 5)67/65546812 5123, 168, 1B4, and 202. The f ql(lf'lQWZMIZvZZ%{)

pignents nay be used for cyan ink: ClI pignent blue 1,
2, 3, 15:3, 15:34, 16, and 22; and Cl vat blue 4 and
60. A pignent newy nanutqg;ured for the present - 10
i nvention may al so be used for each color ink. An ink -
CIj pigmenoryikhpw ilquizd AaylBe bPodidked by 17di Sger $8ng’5, 83,
one of the above pignments in an agueous nedi um using
S3a pb| yeeyies dilkdper si28Q ageptlsr, aarslrlfsact ant. As a
di spersi ng agent for dispersing organic pignent
powder, arHé #&itRIwisRl BRLBeheSi MaPbed WL FosOhHBEREa ink:
surfactant may be used. As a water-soluble resin, a

czb&gﬁ%eﬁé’pzoé&’@rﬁ a1 or apgomLPp 49’”{%) Ol57Sqkl;) mﬂ?)‘? P 112,

rore nonorers’ sel ected from a’group |nclud|n

ty , en rivative, aliphatic alcohol ester
12§f ;gg %yfgﬁgz saturated 20 carboxylic acid,

acryllc aC|d acrylic acid derivative, nmaleic aC|d
mal ei ¢ actef deHiAratinge PLIRSR bhi B2 B G USecadori EYaR| tnk: CT
derivative, fumarate, and fumarate derivative may be
pigmedt Thee above Wt &P: 3ol Ll r ekdnangr @2; and CI vat blue
al kali-soluble resins that are soluble in water
4 soHu€Pon of a base. 25 A water-soluble resin with a
wei ght - average - -- - - --------- WD 2007/ 055408

PCT/ JP200§/ 322000 n@alymhﬁ@m@wum ghtlr @he3000s80000
is easily dispersible, is able
invention may also be used for each color ink.

An ink jet recording ligquid may be produced by
dispersing one of the above pigments in an aqgueocus medium
using a polymeric dispersing agent or a surfactaﬁt. As a
dispersing agent for dispersing organic pigment powder, a
water-soluble resin or a water-soluble surfactanp may be used.

As a water-soluble resin, a block copolymer,'a
random copeolymer, or salt made of two or more monomers

selected from a group including styrene, styrene derivative,

aliphatic alcohocl ester of a,'B—ethylene unsaturated

carboxylic acid, acrylic acid, acrylic acid derivative, maleic

acid, maleic acid derivative, itaconic acid, itaconic acid -
derivative, fumarate, and fumarate derivative may be used.

The above water-soluble resins are alkali-soluble resins that

‘are scluble in water solution of a base.

A water-soluble resin with a weight-average
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to provide a dispersion liquid with a | ow viscosity,
and is therefore especially preferable for an ink jet

wo.&@e@sﬁwg liquid. 5 Also, a combination of gerypaooersaze00
pol ymeric dispersing agent and a self-dispersing

pigment is preferable to obtain an appropriate dot

di aneter. A possible reasgg-why such a conbination

provi des a preferable result is described bel ow
moleghhgr avpbiyierd S0di0sgepad ngs srpmitly Wispeirgiiblep is able

suppresses the penetration capability of the ink.
toApsoyidei xidigseyxdloymtipeidi wpeh s Ngpwagaricopieyenasd is

aggregation of a self-dispersing pignment and hel ps

theRersebfc Sh&PeNgi N RireREDle t&- HH Gk SEBOLBLYringhe
hori zontal direction. As a result, an ink dot spreads

11 Q&a.and wide. An ink with such 15 characteristics
es it possible to forma desirable dot. As a

wat er - sol ybl e surfact.an the f ol subst ance
nmay be usgP anléﬁW%lsﬁ%%actants Breft! %%5 %&ﬁgFrsf39t§gent

§C|d sg% alﬁy sul fate, al kyl ether sulfate, alKkyl
angse efeSITHLARETSING PIEFGI Bt HRPREAGARd S sPkpPtain an
sul fonate, 20 sul fosuccinate, alkyl allyl and al kyl
aPRAPRE hat @ o s ({ iFGRALE %IR@@aﬁﬁb%Gﬁ@ﬁ@n why such a
pol yoxyet hyl ene al kyl ether phosphate ester salt,
combkgt abh ywrativers phosphatahle atdsonitc isudkactrabed Iselbdw.
as al kyl am ne salt, dialkyl amne salt, tetraal kyl
amoni umMEaing Derzghkont ui Sadtsiml kWenpyihdkAi URX
salt, imdazolinium 25 salt. WO 2007/ 055408

suBgéQE@Qoﬁ{é%%@@Qrati%én%%bﬂsl@ ¥hekeshk. also,

surfactant, the follow ng
mixing a polymeric dispersing agent prevents aggregation of a

self~dispersing pigment and helps the self-dispersing pigment
to spread smoothly in the horizontal direction. As a result,
an ink dot spreads thin and wide. BAn ink with such
characteristics makes it possible to form a desirable dot.

As a water-soluble surfactant, the following
substances may be used: anionic surfactants such as higher
fatty acid salt, alkyl sulfate, alkyl ether sulfate, alkyl
ester sulfate, alkyl arylether'éulfate, alkyl sulfonate,
sulfosuccinate, alkyl allyl and alkyl naphthalene sulfonate,
alkyl phosphate, polyoxyethylene alkyl ether phosphate ester
salt, alkyl allyl ether phosphate; cationic surfactants such
as alkyl amine salt, dialkyl amine salt, tetraalkyl ammonium
salt, benzalkonium salt, alkyl pyridinium salt, imidazolinium

salt.
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substances may be used: anphoteric surfactants such as
di methyl al kyl'lauryl betaine, alkyl glycine, alkyld

wo ¢anmosaes hyl ) gl ycine, imdazolinium betai ne,P@ﬂ 2006/322900
nonionic 5 surfactants such as pol yoxyet hyl ene a ﬁ

et her, pol yoxyethyl ene al kyl allyl ether,
polyoxyethylene pol yoxyprapyl ene glycol, glycerin
ester, sorbitan ester, sucrose esters,
pol yoxyethyFond Setthérrhptgrje edyrfasmdt, the following
ol yoxyet hyl ene ether of sorbitan ester,
supstyoRgS RN dife Uskehler anphotfesior urdaceshes, sfiaht ys aci d
al kanol am de, pol yoxyethylene fatty acid am de, amne
dioztbpl aXid/palapexyebbyhene, alkyamgiReineA gigyeat nay
be m croencapsul ated by coating it with a resin having
(afi RSP 116, diadi, calinldéfi&mﬁriﬁra%% %lengangl c%;ﬂlo o

plgnent |sperS|b| ity. 15 Any of conventlona

su%&c%%ﬁs%c}ho a0 gl?ﬁ %@Jteln%sgl hybhe, gfg%mant with an

organi ¢ polyner a YoeRcapsul ate the

IR w@ii“%m%ﬁ?%%ﬁ#fm FNGONCCApHAS cal

nufacturlng met hods, S|cochenlcal manuf act uri ng
poga R YL enEndlneehard eﬁﬁ@n@ﬁé@Fur5ﬁ§bh%4¢mﬁﬁierﬁor
exanple, the follow ng nmethods may be used: Interface
SUGEPSATERS LA oRO L Her ol y lanssietthepoby et yeat iore steirhod,
In-liquid curing coating nethod, Coacervation (phase

pobeparedthydenenethed, ofrEoﬂbﬂﬁﬂnde@t&tﬂQpﬁB?&&&bthylene ether
Mel ti ng-di spersion-cooling process, In 25 air

of sutspinsiloRseea) | At tRINOd SREAK]Ghyhed HEINALetWD1 ene
2007/ 055408 PCT/JP2006/ 322900 -35 Acidification

fatlepasdild Qi Rt hedi Andh,hf ,eahHVSB§§8£yethylene alkylamine.

A pigment may be microencapsulated by coating it
with a resin having a hydrophilic radical. Microéncapsulating
gives the pigment dispersibility.

Any of conventional methods may be used to coat a
Qater—insoluble pigment with an organic polymer and theréby to
microencapsulate the water-insoluble pigment. Such
conventional methods include chemical manufacturing methods, .
physical manufaéturing methods, physicochemical manufacturing
methods, and mechanical manufacturing methods. For example,
the following methods may be used: Interface-polymerization
method, In-situ polymerization method, In—liqﬁid curing
coating method, Coacervation (phase separation) method, In-
ligquid drying method, Melting-dispersion-cooling process, In-

air suspension coating method, Spray drying method,




10

15

20

25

enmul sification. Interface polynerization nethod: two
types of nononers or two types of reactants are
wodhh$wed in a disperse 5 phase and a contipeiSos/322900
phase separately, and are caused to react with each
other at the interface between the two phases and
thereby to formwall nenbranes. In-situ polynerization
met hod: aqueous or gaseous nononers and catal ysts or
Aqiwg figpeson ofepasidtione metibstame@d sPiirse dMysisaanf r om
ei ther the continuous 10 phase side or the nuclear
empdrstifébet $owde, and are caused to react with each
other and thereby to formwall nenbranes. In- liquid
curing coghtegrael hadymsalib - eehraaaodr ewootiedsby s
i nsol ubi l'i zing drops of polyner solution contal ning
Lal [ ' i gl gysusd ZUr L NG
o D it 1 T2 et S iy o et R Garperse
nbr.ane re forned eparating .a pal r. disper,sed
PR S, e R el P TR S (ol 20 8%, EhEPEacEs
i nto ¢oacervate dense, phase) with a high pol yner
TeGo N RatTOh S Ta o FhBe nHRESES RRGE Ry JrAgehases
method: a core material is dispersed 20 in a solution
angt thepgPy Fenbiaheaddt BerRFanehe cove it BPLymerization
di spersed liquid is put in another liquid, in which
metthed: coatérum s plaseysomohtme corandraadrilgbtdi spergedtypes
liquid do not blend, to forma nultiple enulsion,
oft keactbee nesbhatariczsmairehsuppei @l fromedirhee aREetd@t inuous .
is dissolved is gradually renoved 25 to formwall

phERREbE2A8Sor WR2QRie1@324 88 - PLI1 e RAQRS/ %%219?% e8fsed to

Mel ti ng-di spersion-cooling process: a wall nenbrane
react with each other and thereby to form wall membranes. In-—
liguid curing coating method: wall membranes are formed by
inscolubilizing drops of polymer solution containing core
material particles in a liquid using a curing agent.
Coacervation (phase separation) method: wall
membranes are formed by separating a polymer dispersed liquid,
where core material particles are dispersed, into coacervate
{dense phase} with arhigh polymer concentration and a dilute
- phase. In-liquid drying method: a core material is dispersed
in a solution of a wall membrane material, the core material
dispersed liguid is put in another liquid, in which the
continuous phases of the core material dispersed liquid do not
blend, to form a multiple emulsion, then the medium inrwhich
the wall membrane material is dissolved is gradually removed

to form wall membranes.
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material that nelts when heated and solidifies at
normal tenperature is liquefied by heating, core

wonBi7@sises particles are dispersed in the respdi/ingos/322900

liquid, and then the liquid is 5 changed into fine
particles and cooled to formwall nenbranes. |In-air
suspensi on coati ng net hod:3gowder of core materi al
particles are suspended in air_using a fluid bed, and
a coat i nYetF iR FARRGF S49NACRRT 1 PFBMACRRS indt BAILY| MPgbrane
sprayed in the air to formwall nenbranes. 10 Spra
madeyiing heehooeliah whedi heeégd epredpsaligtifdes lautqupdmﬁiz
sprayed and brought into contact with heated air to
tempepatare isslilatiiddebyahtetimpntente ardetrhelepyrticles
formwall nenbranes. Acidification deposition method:
ar@ dekPansEd Poh W redtilkeagt 1 Bqpad ! 2 thenafhenitquid is
groups of which is 15 neutralized with a basic

cht%% eumgt&of%&é/epaguw%@raﬁ&'e@éié& Yo FotrkN§RdeHembranes.

ogether with a colorant 1 n an aqueous nedi um

iyt allzed. o, acidiftied using an acl dic compound, so,
That th organi ¢ polyner 15 dé%osfie& afd fi Xea“1o
the colorant, and then neutralized again and
Pa&F%BiFée’i‘P:”e PHEREGRer8i BhT 2‘6)’33e‘iﬂnasifﬁ1“&9t Pefr dBte? is
put in an organi c solvent phase made of a mxture of
coatépPot aaelAritEsth adnifoHR e L oprgetianpolapseialhagi Agrayed in
wat er dispersibility, or the organic solvent phase is
theutirnteafern wisllamsmbeenas. for the wall nmenbrane of a
25 m crocapsul e, the foll ow ng organic polyners
(resins) spyapeiM@n20thétAb8408n REHIIRZRE6L322P001at Bdn
used: polyam de, polyurethane, polyester, polyurea,
1i8pP9«Yis sprayed and brought into contact with heated air to
evaporate its volatile matter content and thereby to form wall
membranes. Acidification deposition method: an organic
polymer, at least a part of the anionic groups of which is
neutralized with a basic compound to give it water solubility,
is kneaded together with a colorant in an aqueocus medium,
neutralized or acidified using an acidic compound so that the
organic polymer is deposited and fixed to the colorant, and’
then neutralized again and dispersed. Phase inversion
emulsification: water is put in an organic solvent phase made
of a mixture of a colorant and an anionic ofganic polymer
having water dispersibility, or the organic solvent phase is
put in water.

As a material for the wall membrane of a

microcapsule, the following organic polymers (resins) may be
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resin, polycarbonate, urea resin, nelamne resin,
phenolic resin, polysaccharide, gelatin, acacia gum
wo se%bisags casein, protein, natural rubber, pcT/IP2006/322900
car boxypol ynet hyl ene, polyvinyl 5 al cohol, polyvinyl
pyrrolidone, polyvinyl acetate, polyvinyl chloride,
pol yvi nyl i dene chl ori de, -ggH ul ose, ethyl cellul ose,
met hyl cel | ul ose, cellul ose nitrate, hydroxyethyl
usegdf | pe by idege PodyysetBRRe atROLFSALEEY hpPéKelea, "epoxy
pol ystyrene, polynmer or copolyner of (metha)acrylic
reatngd, ppoloamoneitegopoky nees of, TEleménkayasiyl i ghengldc
ester, (metha)acrylic acid- (netha)acrylic acid ester
re€9pp| yeBfsainarade, ( Felha)rcraddciaaghn, capot yary ,casein,
styrene-mal ei ¢ aci d copol yner, al ginic acid soda,
prb8E1Y, atdhiralPai@bbiN, cHEesx yﬂ@%h?&eﬂ@¥1p$ d
' ow, carnauba wax, and album n. 15 Anbng the above

ta
w2 SEAED) oL AIEAS o O0E8: BENL G N B0 O0LE- S QU
e SRR BB AL P LGP N consutone,

nononet hacryl at e pol ypr opyl ene

) | |
- mepBKrbnee hati3Acat €= lAELABR ypot iRty %é(ﬁggxggt]@:}/%daepllulose,

nmononet hacryl ate, (co)polyners of the preceding
cesibtosmoretadisd SotverhEleneg-pPerFtgeps) yrelYRgr or

2-oxazoline may be used. Conpletely saponified
copolynenyf ajneaial) abaglac doid watadrymseol obi Eopyl yier it

easily soluble in hot water but not in cold water)

(mabHa | Aereliar edisl espee| alhatinefarabkeac2s- Theetimwirylic
of an organic polyner in a wall nmenbrane WO

ac2804L05p 408 RGHIP2Q06( 8229 Qﬁétﬁa@%c‘i‘gﬁﬁﬁi 8¢id Ofopolymer,

m croencapsul ation is preferably 1-20 nass .
styrene-maleic acid copolymer, alginic acid soda, fatty acid,
paraffin, bees wax, water wax, hardened tallow, éarnauba wax,
and albumin.

Amcng the above organic polymers, ones having an
anionic group such as a carboxylic group or a sulfonic gfoup
may be used. Also, nenionic organic polymers such as
polyvinyl alcohol, pélyethylene glycol moncmethacrylate,
polypropylene glycol monomethacrylate, methoxypolyethyleng
glycol monomethacrylate, {(co)polymers of the preceding
substances, and cationic ring-opening polymef of 2-oxazoline
may be used. Completely saponified polyvinyl alcchol has a
low water solubility (it is easily soluble in hot watef but

not in cold water) and therefore is especially preferable.

The amount of an organic polymer in a wall membrane
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wo Sfo7/a4546¢ 9ani c

percent of a water-insoluble colorant such as an
organic pignment or carbon bl ack. Keeping the anount
pol ymer coating the surface ofcipronez22000
pignment within the above 5 range prevents the organic
pol ynmer frominhibiting the color devel opnent of the
pi gnent. Wien the anount -gfg-an organic polyner is
|l ess than 1 mass percent, the effect of encapsul ation
maeEbak IO SUHATIOENERDSUNAEROR heS ARAfiT b vah- 2@rgans c
pol ynmer is nore than 20 nmass percent, the color 10
pedewret opfrentwadfera ipisgieblei solotard tsedh B ethherganic
factors are also taken into account, the anpunt of an
pigheAdi 6r PRI DlacklOr Refbehe @l Ynrbuh@ BESSnPEFgeMc
of a water-insoluble colorant. Wth the anmount of an

[ fr M h a
g 5 of%ff%’m@'%aer tSEEFP%n%’E TRRARHE ATHEy EpplinoR
0 er th | or f
rag ? §§% eIS no% N g?e%glﬁgdﬁﬁg%%lﬁpgggﬁgiﬁ |Fﬁe ?Olor
Qrant .i s V|rtu oated or virtually not
degﬁgae%%nt aﬁfdthﬁq@ﬁafﬂaps R R SR
effect can be obtai ned. 20 The nunber average
PohpINRE ul Arless gharofl BASSrparFetpoltyweriifsctppéferably
2000 or nore to efficiently perform encapsul ati on.
entpaglat syl foedionpsr $npgfbighentc. pipeenther amoget fof an
di spersing carbon black as a col orant provides high
ordaspersobmdrt W st mogentBanelCaps alieedepgnené evbsr
when the 25 content of an organic polyner in a

debapsphént S & l(:);iﬁéh}f b oW n V9, 13Q0Y/ 09%488her factors are
PCT/ JP2006/ 32290 39 Therefore, a self-dispersing

alQBgegk&nguﬁQP%Ec@thg §ﬁéfam0unt of an organic polymer is

more preferably 5-10 mass percent of a water-insocluble
colorant.

With the amount of an organic polymer within the

above range, a part of a colerant is virtually not ccated or

virtually exposed, and therefore the color development of the
colorant is not inhibited. From a different peoint of view, a
colorant is virtuall? coated or virtually not exposed, and
therefore a sufficient encapsuiétion effect can be obtained.
The number average molecular weight of an organic polymer is
preferably 2000 or more to efficiently perfofm encapsulation.
Using a self-dispersing organic pigment or a self-
dispersing carbon black as a colorant provides high
dispersibility to a microencapsulated pigment even when the

content of an organic polymer in a capsdle is relatively low.
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di spersing carbon bl ack are preferable as colorants to
provide sufficient preservation stability to an ink.

wo béo7iossspg ef erabl e to sel ect an appropriate orgapigends22900
pol ymer dependi ng on the nethod of m croencapsul ati on.

For the interface pol ynerization nmethod, for exanple,
pol yester, polyam de, polyaw et hane, pol yvinyl
- pyrrolidone, and epoxy resin are preferable. For the
Theredpra- pdl Sk idaress inet RoganiparjoRentoendopokyirEr
of (nmetha)acrylic acid ester, 10 (netha)acrylic
digpedsingt ba)zor liackaere pstfsrampolamenlorants to provide
styrene-(metha)acrylic acid copol yner, polyvinyl
sudtiiiof ede, preod yiaetiyn deasitit Préslesn ang pol yam de are
preferable. For the in-liquid curing coating nethod,
al gi ni c agt ¢; hyvipy , ks .
al bum n, anglszg%%ferrggilﬁ g?eg%%%?ggler g%lerlg.gtgfqt?h%rgamc
r L.On 0 gelLatin, cellul ose and _casein
P L S S
th%|§8 be_used to obtaig%a fine, and uniform
i P bt s HAMER T SEgERE . Mediodhd Phs%amPhG er BPBYES T,
mul sification method and 20 the acidification
Poggﬁ%ﬁi% AP BRREHaNgni BAL ¥V EngamYe iedivanes andyemexy
used. In the phase inversion enulsification nethod, a
refiRt ¥ fef@raldieoni Eoor gemi i sdltomer limgkhgasibf method,
di spersibility or solubility in water and a col orant

podymér asr aorsdlyfnedi spelsetits r@ailiic pcggestOF, a
sel f-di spersing carbon 25 black; or a mxture of a

(méﬂh@}éﬂﬂylﬁ@CBc@&—@mé?ﬁéré&ﬁﬂ%ﬂéﬂdaidm€5g997ééggﬁgﬁér,

PCT/- JP2006/ 322900 -40 organic pignment or a
st§§éﬁéﬂhﬁﬂ§k§E@QyQ?EbQQi@légﬂﬁly&e%grkggyvinyl chloride,
polyvinylidene chioride, and polyamide are prefefable. For
the in-liquid curing coating method, alginic acid scda,
polyvinyl alcohol, gelatin, albumin, and epoxy resin are
preferable.For the coacervation method, gelatin,_cellulose,
and casein are preferable. Other microencapsulation methods
may also be used to obtain a fine, and uniform
microencapsulated piément.

For the phase inversion ermulsification method and
the acidification deposition method, anionic organic polymers
may be used. In the phase inversion emulsification methed, a
mixture of an anionic organic polymer having self-
dispersibility or solubility in water and a colorant such as a
self-dispersing organic pigment or a self-dispersing carﬁon

black; or a mixture of a colorant such as a self-dispersing
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agent, and an anionic organic polyner, is used as an
organi c solvent phase.- Water is put in the organic

wo 3@henbs phase or the organic sol vent phase pSyr/pmbod/ 2000

wat er. The organic 5 sol vent phase sel f-disperses

(inversion enulsification) and the colorant is

m croencapsul ated. In thegphase i nversion

enmul sification nmethod, a recording liquid vehicle or
orgguici Megnentarales 6ebé-fiiReer$ing marbogahileckol ¥ eritring

phase. To directly produce a dispersion liquid for a
ageator aéhdigan iaquicthic brgsnid pskfeymgblie teer &saan organic

recording liquid medium In the acidification
sclepasi phose Metaedr aspaint Oh tid lorQfant Be saM-ent Co €Iy

of an organic polyner 1s neutralized wth a basic

th%,"HE&é‘x‘i‘Pé écﬁ%e?{tggﬂh%e PRLYSRE i JKheadedr}006Lhet;
t stc

Wi a col orant as a self-dispersing orgahic

i nt, or | f-dispersing carbon bl K in. a
R e R e I
neutialized,or,acidified usi ng an acidi¢c conmpound Sso
thengple o riga MRETRE NG ARF UF _E osi™t £8eaRBASE | KREGHoN

the colorant. Then, a part or all of the anionic o
eryi shpscafiiath@atded, t Pngeayeithed icake vehhelerar igdkditives
with a 20 basic conpound so that the colorant is
mayi gisenvapsidest dd. ths ocngambuldglvamtaghesas dTspérsiariy
liquid containing fine mcroencapusul ated anionic
prpigeend dispyreduaedigAsdars®lyefdcdrdihhel above, it is
descri bed m croencapsul ation nethods, the foll ow ng

pra¥bsisncas, Mm% herddokgery Al Weqalmohol such as
nmet hanol , et hanol, propanol, or WO 2007/ 055408

o 2008 BN B A1 Ao, st o
all of the anionic group of an organic polymer is neutralized
with a basic compound; the organic polymer is knéaded together
with a colorant such as a self-dispersing organic pigment or a
self-dispersing carbon black in an agueocus medium; and the pH
of the organic polymer is neutralized or acidified using'an
acidic compound so that the organic polymer is deposited and
fixed to the coloranf. Then, a part or all of the anionic
groups of the resulting hydrated cake is neutralized with a
basic compound sc that the colorant is microencapsulated. As
a result, an aqueous dispersicn liguid contéining fine
microencapusulated anicnic pigment is produced.

As a solvent in the above described

microencapsulation methods, the following substances may be

used: an alkyl alcohol such as methanol, ethanol, propancl, or




xyl ol e; an ester such as nethyl acetate, ethyl
acetate, or butyl acetate; a chlorinated hydrocarbon

wosuehsags chl orof orm or et hyl ene di chl ori de;
such as acetone or nethyl 5 isobutyl ketone;ﬂ%ﬁﬁgﬁﬁgymmo

such as tetrahydrofuran or dioxane; and a cellosolve
such as nethyl cellosol ve-qr- butyl cell osol ve.
M crocapsul es prepared as descri bed above are
butapalat e 2¥Iraticheveseearbopysuentas faegailen opluole, or
filtration. The separated microcapsules are stirred
xyfloget han ®dtdr vatadr aanteahgbl ¥entattey ERhiQr Aratate, or
recording liquid. The average particle dianmeter of a

buttiytr aeatapsil Atced cpigrentl PyERsEBhdAS SIRSChELEH1 3¥Em or
is preferably between 50 and 180 nm Such a pignent

et6Qated MG IRsSi 3 @ét9§é0§ﬁﬁgdaabék?;%¥§n%d8§rﬁéufl}i;i my

onto a recordi ng nmedium and there | mpr oves
5 {0 | stan rinted matter. . e a_
LoLRTL R R HOEEnES BBl S retprpabr  ostne;
cidic es, direct dyes, basic_dyes, reactive dyes
ardn g CFBEREEh G S, 45 M Feadanky heaok righ e 2 hsoLve.
water 20 resistance and |ight fastness are used:
MiBFarapski GRS GParResesS d9eerihad [BboEx ageapebasakdrfrom
i f necessary, may be mxed and used w th another
thgosolvenit M slensgéfugst tompignenititr8uchna Tk asépryrated
agent is added in a range such that the effect of the

mipresapiulaw enti enirsedotogettidy tdh R5céd)ad$ fGHAivent to
dyes and food col ors, WO 2007/ 055408 PCT/ JP2006/ 322900

10 forM2a Gdcoriing Yehhows lthe Z3erdde $ri{Qic dMhdd%r of a

microencapsulated pigment prepared as described above is
preferably between 50 and 180 nm.

Such a pigment coated with a resin as described
above adheres firmly onto a recording medium and thereby

15  improves abrasion resistance of a printed matter..

[Dye]

As a dye gsed for recording liquid, dyes classified
in acidic dyes, direct dyes, basic dyes, reactive dyes and
food colors in color indices and having-excellent water

20 resistance and light fastness are used. Plural kinds of these
dyes may be mixed and used or, if necessary,-may be mixed and
used with another color material such as a pigment. Such a
coloring agent is added in a range such that the effect of the
present invention is not inhibited.

25 (a) As acidic dyes and food colors,
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Cl. acid reds 1, 8, 13, 14, 18, 26, 27, 35, 37, 42,
52, 82, 87, 89, 92, 97, 106, 111, 114, 115, 134, 186,

w0 2d@,05208, and 289, 5 C.I. acid blues 9, 29, ASr/i28es/322900

and 249, C. 1. acid blacks 1, 2, 7, 24, 26, and 94,

Cl. food yellows 3 and 4, C. Z food reds 7, 9, and

14, and C. I..food bl acks-42-and 2, etc., 10 can be

used. (b) As direct dyes, C 1. direct yellows 1, 12, -

24, 26, 33, 4. 5§id gelleys 1¥32231432.add.148, end 142,

direct reds 1, 4, 9, 13, 17, 20, 28, 31, 15 39, 80,

81, 83, 89C.225acdqd r22E, 1C. 1B, didvedd,orlddng@s,2&7,2H85, 37,

62, and 102, C. I. direct blues 1, 2, 6, 15, 22, 25,
4Z1,5216,82,7/87,883,87M2,9087,98,06,63,111,65,14,99,1 ndL 202,186,

and C. 1. direct blacks 19, 22, 32, 38, 51, 56, 71, 20

24/, oI%y  Thg gk, 168, and 171, etc., can be used. (O
As basic dyes, C . basic yellows 1, 2, 11, 13, 14,

15, 19, 21, . 23, 84 294 32« 36, 4Q. AL 45,
49, 51, 53,C6§f §%%d %gugé,967%970%573§2779n§7%4§ﬁd

0119 20T AN FTITR0T 30900 03, Sl
C.I. food yellows 3 and 4,
C.I. food reds 7, 9, and 14, and
C.I. food blacks 1 and 2, etc.,
can be used.
(b} As direct dyes,
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 oranges 26, 29, 62, and 102,.
C.I. direct blues 1, 2, 6, 15, 22, 25, 71, 76,
79, 86, 87, 90, 98, 163, 165, 199, and 202, and
C.I. direct blacks 19, 22, 32, 38, 51, 56, 71,
74, 15, 77, 154, 168, and 171, etc.,
can be used. |
{(C) As basic dyes,
C.I. basic yellows 1, 2, 11, 13, 14, 15, 19, 21,
23, 24, 25, 28, 2%, 32, 36, 40, 41, 45, 49, 51, 53, 63, 64,

65, 67, 70, 73, 77, 87, and 91,




24, 27, 29, 35, 36, 3B, 39, 46, 49, 51, 52, 54, 59,
68, 69, 70, 73, 78, 82, 102, 104, 109, and 112, C.1I.

wo b@shgs,bl ues 1, 3, 5. 7.9, 21, 22, 26, 35
7. "BA" 62, 65, 66, 67, 69, 75, 77, 78, 89, ‘giﬁjpégo,dg§3229°“

105 117, 120,122, 124, 129, 137, 141 147, and 155,

and C.I. basi c blacks 2 _gnd 8, etc., can be used. (d)

As reactive dyes, 10 C. 1. reactive blacks 3, 4, 7, 11,
12, and 17,C.T Ibaskacteds §el 12ws13, B4, 115, 138, 142, 23,
20, 21, 22, 25, 40, 47, 51, 55, 65, and 67, CI.

24;eaa;uge reds 36,138, 139 2%96,269,381,382, 44, 46, %3,
60, 66, 74, 79, 96 and 97 and 15 C | . reactlve blues

701,78, 78,182,1%02,230432103%, and81141, 63, 80, and 95,
etc., can be’used’ [Additives and phyS|caI properties

comon to ol gmants; angy dyes] 20 13 15 preferable tog o

use a water-sol ubl'e organic ~‘sol vent as we

S 417Ct8r PRy Troubdr ubBo B8r Adr | Rdge’ Por Ang!Saphlr abds 53,

ccordln% to the present |nvent|on wWth a deS|red
loghyéﬁéal pPopefty &Ff4prédent 1Ag- clédgi A§7i naadndsz) eand -
of a 25 recording head which is caused by the drying
of the WO 2007/ 0563108 HEIZKP2D6AB 2908k c - 44 recordi ng
i quid. The water-sol uble organic sol vent nmay
can be used.

(d) As reactive dyes,
10 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

15 C.I. reactiﬁe blues 1, 2, 7, 14, 15, 23, 32, 35,
38, 41, 63, 80, and 95, etc., '
can be used.

[Additives and physical properties common to
pigments and dyes]

20 It is preferable to use a water-soluble organic
selvent as well as a coloring material forlthe purposes of
providing recording liquid used for an image forming
apparatus according to the present invention with a desired
physical property or preventing clogging in a nozzle of a

25 recording head which is caused by the drying of the




include a wetting agent or a penetrating agent. The
wetting agent is added for the purpose of preventing

wo $do9ass0 i n a nozzle of a recording head whi '
caused by 5 the drying of the recording Iiqui fh%mmmzxmo

Speci fic exanples of the wetting agents are
pol yhydri c al cohol s such_ag_-et hyl ene gl ycol,
di et hyl ene glycol, triethylene glycol, tetraethyl ene
reghydahng lpqlydt hyTorewgltpcolsplpbdpy lbegangloysallvent may
1, 3-butanedi ol, 1,3 10 propanedi ol,
1n21nﬁéh¢lwbxaipgopgaad|ah alpénau&ama&@0bgehx5 The
pent anedi ol , 1, 6- hexanedi ol , glycerln
weit@ng Q@éﬁ@eﬁg'ghdedzfgkh¥he pa F%é@n%%' eventlng
butanetriol, 1,2,3- butanetriol petrlo S;

depc.a kyl ch .as. et ylene
CIBﬁ§%§¥ %gnoe%ﬁgp grg r%%ggéﬁggg ﬁgglwfécﬁonobu ysed by
di e gne nomet hyl et her, - dlethylene

> th% ESFnﬁDﬁ%e¥h§Ir8Eﬂé lnangﬁﬂyF 8ne glycol nonobutyl
ether triethylene glycol_ nonobutyl ether,
tetraethyle%%?%ﬂ@%%le%ﬁﬂﬁ%ﬁﬁtﬁﬁ'%@ﬂeWEtEhﬂgpﬁﬁﬁyt%n@re
2 gcol nonoet hyl et her; polyhydric al cohol aryl ethers
posyerdasgce QGC@hﬁyﬁeﬁngl§§obthwhephegyyceﬂhedlaMﬁylene
et hyl ene gl ycol nonobenzyl ether; nitrogen-containing
glheobrotytéthylemapgbpdslsuthtﬁSethylene glycol,
N- et hyl - 2- pyrrol i done, N-hydroxyethyl-2- pyrrolidone,

po2y8yhyDehdogeycdl 3- grappb&hén@ﬂ§é@hldnngﬂsutaﬁgélol 1,3-
6- caprol actam am des such as for mani de,

.
peHP§R§&DQPO|?n%nﬁexgﬁgéfgf0|af}cerlﬁflffg?gohggggetrlol

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

15 monobutyl ether, diethylene glycol monomethyl ether,
diethylene glycol monoethyl ether, diethylene glycol
monobutyl ether, triethylene glycol monobutyl ether,
tetraethylene glycol monomethyl ether, and prepylene glycol
monoethyl ether; polyhydric alcohol afyl ethers such as

20 ethylene glycol monophenyl ether and ethylene giycol
monobenzyl ether; nitrogen-containing hetefocyclic
compounds such as N-methyl-2-pyrrolidone, N~hydroxyethyl-2-
pyrrolidone, 2-pyrrolidone, 1,3-dimethylimidazolidinone,
and e-caprolactam; amides such as formamide, N-

25 methylformamide, and N,N-dimethylformamide; amines such as




nonoet hyl am ne, diethylam ne, and triethyl am ne;
sul fur- containing conpounds such as dinetyl
wo Sihheshgde, sul folane, and thiodiethanol; RPMI%@(%BZZ%O
carbonate, ethylene carbonate, 5 and 7- butyr act one
These sol vents are used singularly or in conbination.
wth water. Al so, the pengtsrati ng agent is added for
the purpose of inproving the wettability of a
nomeeéhaablbonibe, déethdedlwmtihe;etarndithgnolguisgeand
adj usting the penetration 10 speed thereof. As a
mopeaehiakhimigeageitrhpeaatinat i agdagentshyiepiesentsad fr -
the following fornulas (1) - (1V) are preferable.

COEQ@EHl% %bﬁ%%uﬁd@ogﬁgﬁygghﬁhﬁg% |%Mh@%§ﬁﬁ%, sulfolane,
et her - type surfactant of the fol 'ow ng fornu a (1),

Le £ h
or R F AR PO OB BN Coct a0bogl o B LYY Whrbonace,
surfactant_of the followng _fornula (III and

5 angolyRRletplrehenpol y%&%?o%%*é%tsm &yF U%%ﬁe?l{lgb%aﬂy or
surfactant of the following formula (1V) can | ower
int gembippident ¥ashoNagfrli quid, the wettability can be
i nproved and the penetration speed can be increased.
R -a- O GHGHO) kiHe. penetralin@®EqeRY $saadgddotar bidme
chain wwth 6 - 14 carbon atons which may be branched
puands& ¢8 fmprRAny the waxetdbMORR0E @5h408rial to be
PCT/ JP2006/ 322900 -46- CH3 CH3 CH3 CH3
recorded with recording ligquid and adjusting the penetration
10 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),
15 a polyoxyethylene alkyl ether-type surfactant of the following
formula (III) and polyoxyethylene polyoxypropylene alkyl
ether-type surfactant of the following formula (IV) can lower

the surface tension of liquid, the wettability can be improved

and the penetration speed can be increased.

RO(CHCHO)kH | (1)

(R is a hydrocarbon chain with 6 - 14 carbon

20

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




CH3 CHCH3 CGCCCGCCHZ CHCH3 OO0 CH2 CH2 CH2 CH2 .O

Okmkn HH ...... (1) (Each of mand nis 0 - 40.) 5
WO %OGW) nH ...... (111) (Ris a hydrocar b%ﬁ?ﬁbtﬁk/ﬂz%o
- 14 carbon atons which may be branched and k

|35- 20.) 10 CH3 H (OCH2CH2) m (OCHCH2).- R

...... (1'V) (Ris a hydrocaggon chain with 6 - 14
carbon atons and each of mand n is a nunber equal to
or less than 15 20.) In addition to the conpounds of
the formulas (1) WD 2007/055408 PCT/JP2006/ 322900
-47 (1V), there can be used, for exanple, polyhydric
al cohol al kylCHpr ar GHzet her@HguchCid; di et hyl ene

gl ycol nDnoph nyl et er, et ylene|glycol nonophenyl
et her, hyc )3 I_ di et hyl ene
gl ycol n%ﬁlé ge prop g)lne'ﬂ yco 35 nonobut yl
ether, and tetraeth ne gl | chl orophenyl et her;
noni oni ¢ surfact ant sosuch asDa pol yoxyet hyl ene

l l

CH, CH,
CH,  CH,
0 0
‘.t
H H  eesaes (1)
(BEach of m and n is 0 - 40.)
5
R—(OCH,CH,) H  =rexs» ()
(R is a hydrocarbon chain with €& - 14 carbon
atoms which may be branched and k is 5 - 20.)
10
CH,
H-(OCH,CH,), (OCHCH,) ~R  ==+--- (W)
(R is a hydrocarbon chain with 6 - 14 carbon
atoms and each of m and n is a number equal to or less than
15 20.)

In addition to the compounds of the formulas (I} -
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pol yoxypr opyl ene bl ock copol yner, fl uori ne-contai ning
surfactants, and | ower al cohols such as et hanol and

wo 3ofoshahol , and diethyl ene glycol monobutylpef/f@bod/ 2900

particularly 10 preferable. However, any surfactant
may be used depending on the purpose. For exanple, an
ani on surfactant, a noniem7-surfactant, an anphoteric
surfactant, or a fluorinated surfactant may be used. :
(IMyanphexse ofarafieonseds f fef apt ¥R ol B¢ yhgdric alcohol alkyl
pol yoxyet hyl ene al kyl ether acetate,
ordadet yttieswzeresh tendiethylens WJlatewl apdophehybfether,
pol yoxyet hyl ene al kyl ether sulfate. Exanples of

eth9NEnA @W&@Ctn@jﬁb@hieﬂﬂhugeh@ﬁ,eteydl@i’l@negbyﬁ?@bl monoallyl
surfactant, polyoxyethylene al kyl ether,

0 I poLy I
R e e Rt R S SR
.d.ester. _ Exanpl e Ly ]
nfRbREgE Snpry S ERRR HiT T bR R B g AR E e

3,.6-di met hyl -4-octine- 3,6-dial, an
N3 PP B TACT e FHED. 8F  Fovo BIGHBTEYIERE 1 ol I owi ng
acetyl ene glycol surfactants are avail able as 25
P gRIEPEPRY 1A B O6HUEPROL BIR Y ot craAe —gontagning gs,
TG (Air WD 2007/ 055408 PCT/ JP2006/ 322900 -48 Products
suanfdcChens catsd lawer) .2lechrpbesuch asphbtanek and Z2-propanol,
surfactants include lauryl am no propionate, |auryl
andi aeebyyided ajlneclsimeacyht ¢di nethed isbebathenlanty
| auryl di hydroxyethyl betaine. Mre specifically, 5
prxapphes. of anphoteric surfactants include |auryl
di met hyl am ne oxide, nyristyl dinethyl am ne oxide,

stearyl dﬁéﬁ%&&é, any surfactant may be used depending on

the purpose. For example, an anion surfactant, a nonion
surfactant, an amphoteric surfactant, or a fluorinated
surfactant may be used. Examples of anion surfactants include
polyoxyethylene alkyl ether acetate, dodecylbenzenesulfonate,
laurylate, and salt of polyoxyethylene alkyl ether sulfa£e.
Examples of nonion surfactants include acetylene
glycol surfactant, polyoxyethylene alkyl ether,
polyoxyethylene alkyl phenyl ether, polyoxyethylene alkyl
ester, and polyoxyethylene sorbitan fatty acid ester.
Examples of acetylene glycol surféctants include
2,4,7,9-tetramethyl-5-desine~-4,7-diol, 3, 6~dimethyl-4-octine-
3, 6-diol, énd 3,5-dimethyl-1~hexin-3-0l.For example, the
following acetylene glycol surfactants are available as

commercialized products: Surfynol 104, 82, 465, 485, TG (Air




am ne oxi de, dihydroxyethyl lauryl am ne oxide,

pol yoxyet hyl ene coconut oil al kyl di net hyl am ne oxi de,
wo SoaBLdyd al kyl (coconut) betaine, and di net hyle} a4bd6h322000

betai ne. 10 Especially, surfactants represented by

chemcal formulas (V), (VI), (M1l), (MI1l), (IX), and

(X) shown below are prefggmble. RL -O (CH2CH20

hCH2000M . (V) In chemcal formula (V), Rl

Pde@C@&tesdaﬁh%mlqﬁlSISIgﬁGMp Wi th 6-14 carbon atons.

The al kyl group may be branched. h is an integer

bet ween 3Eamcbl?s d¥l ianghoatesc adkafdctettal inahpde lauryl

quat ernary ammoni um quaternary phosphoni um or

amahkapebpiibmes e CH2A0E01 Ra2methyl -bdt\ihe, N@@S&EQOdBRe@le

In chemcal fornmula (M), R2 i ndi cates an
0554Q8 P 55
RSSO S5 40 Do
5 examgtlggt § gm ii'ﬁate n%t %urfgctargtf{;jﬁq[ﬁ ud auryi Hlmethyl

&F nr y* phosphoni Ui ©or

R1<0- - CH2 O kH In chem cal formy|
am&VFlfxgé% ésdémeﬁ§8 o%%ﬁ&ﬁu?%%&&vcéFeaFBF leEthyl

exanpl e, aIk group with 6-14 carbon atons. The
amanﬁypxg@eupﬁ v@étyercamé héauryl janise oxadeger between
5 and 20. R4 - (OCH2CH2) jOH ...... (Vitt)

polyoxyethylene coconut oil alkyldimethyl amine oxide,

dimethylalkyl (coconut) betaine, and dimethyl lauryl betaine.
10 Especially; surfactants represented by chemical

formulas (V), (VI}, (VII), (VIII), (IX), and (X) shown below

are preferable.

R1—0—(CH,CH,0)hCH,COOM ----- (V)

In chemical formula (V), Rl indicates an alkyi
15 group with 6-14 carbon atoms. The alkyl group may be branched.
h is an integer between 3 and 12. M indicates alkali metal
ion, guaternary ammonium, guaternary phesphonium, or

alkanolamine.

CH,COO- R

ceraes Vi
MO, SCHCOO ~R? V1)

20 In chemical formula (VI), R2 indicates an alkyl




10 In chemcal formula (VMI11), R4 indicates a
hydr ocarbon radical, for exanple, an al kyl group with
WO @ectAsssomr bon atons. j is an integer between
CH3 H (OCH2CH2) L: - (OCHCH2)p R6 ... ... ([x)g‘fﬁ’m”g"g””"“
chemcal formula (I1X), R6 indicates a 15 hydrocarbon
radi cal, for exanple, an-adeyl group with 6-14 carbon
atons. The alkyl group may be branched. L and p are -
ITPHPe & FR Eé’c@ve Poryffors- WBheoe1kpbsgo8up may be branched.
PCT/ JP2006/ 322900 -50 CH3 CH3 CH3 CH3 CH3CHCH2C -C
M lpdecarerieldnd i oetal fon( Gt GHiryCaRmGHR L, @atdriary
HH...... (X) In chemcal formula (X), g and r are
pPhpapegeien, bet wddrandlantndd. The surfactants b
represented by chemcal fornmulas 5 (V) and (VI) are
shown in free acid fornms below. As the surfactant

(V), tge lowing (V-1) to (V-6) can be listed. CH3
CH2 0, 0} e - (V-1 CH3 20
B e e TGt

5 In chemical formula (VII), R3 indicates a
hydrocarbon radical, for example, an alkyl group with 6-14

carbon atoms. The alkyl group may be branched. k is an

integer between 5 and 20.

R4 —(OCH,CH,)jOH - (VI

10 In chemical formula (VIII), R4 indicates a
hydrocarbon radical, for example, an alkyl group with 6—i4

carbon atoms. j is an integer between 5 and 20.

P
H—(OCHZCHZ)L—(OCHCHz)p—Rﬁ SE 1)

In chemical formula (IX), R6 indicates a
15 hydrocarbon radical, for example, an alkyl group with 6-14

carbon atoms. The alkyl group may be branched. L and p are

integers between 1 and 20.




CH3 (CH2) 120 (CH2CH2O) S5CH2000H . . .. .. (V-3) CH3

(CH2) 120 (CH2CH2O) 6CH2000H . . . . . . (V-4) 10 WD
WO 2600/669b9 405 PCT/ JP2006/ 322900 -51- 3 CH (C 2g1/3r2006/322900
11CHQO( CH2CH20) 6CH2C00H . ... (V-5) CH3 CH3 (CH 2) 6

CHQ( CH20H20) 30H2000H (V'  (CH2)5CH3 -G Next, as the
surfactant (Vl), the fol leg-ng (VI-1) to (VI-4) can
be listed. CH3 CH3 CH2OO0CHCH2CHCH3 ....(VI-1)

HO3S- CHCOOCHCH2CHCH3 CH3 CH 3 5 CH3

CH2000 (VI -2) 3S: CH2CH2 CH3
W%%EBS PCT/ J@E‘g 3900 -52 CH(CH3)2

CHyCHCH, ¢ —C =C— CCH CHCH

? ?

CH, ?Hz

¢H, CH,

(’) q (I) r

H H e (X)

In chemical formula (X), g and r are integers
between 0 and 40.
The surfactants represented by chemical formulas
5 (V) and (VI) are shown in free acid forms below. &s the

surfactant (V), the following (V-1} to (V-6) can be listed.

CHs(CH,)120(CH,CH,0),CH,COOH  -(v-1)
CHS(CHZ)120(CHZCH20)4CH2QOOH reeeer(V-2)
CHs(CHz)120(CHZCH20)5CHZCOOH ------ (V-3)
CHa(CHz)mo(ICHZCHzo)BCHZCOOH ------ (V-4)

10




CH2OOOCHCH( CH3) 2  HOBS- CHCOOCHCH(CH3) 2 . ... .. (M -3)

CH( CH3) 2 CH2000CH2CH2CH( CH3) 2

WO B os&GO0CH2CH2CH( CH3) 2 * (Vit-4) A fluori ”ﬁ;ﬁgmooslszzsmo
surfactant represented by chem cal formula (A

Is preferably used.

CF3CF2( CF2CF2) m CH2CH20( GHaGH2O) nH . . . . . . (A) 5 1n
chem cal formula (A), mindicates an integer between

0 and 10, and n indicates an integer between 1 and 40.
Exanples of fluorinated surfactant include a

B:; o ﬁlc% ég bgg&;mbngy Serf | uor oal(lé)/_lé)

phosp br compoun per f I uor oal kyl et'hyl

oxi de adduct, g a pol yoxyal kyl ene et her pol yner
conpound haV|ng a perfluoroal kyl ether group as a side
chain. Among them a pol yoxyal kyl ene et her pol ymer
conmpound having a 15 perfl uoroal kyl ether group as a
side chain has a | ow foam ng WO 2007/ 055408

PCT/ I OR&S ow fluorine
conpégﬁgeg'@ Z‘?Bﬁ% Qﬁﬁ*z@%@rﬂf@&@h‘i is therefgre
especially pr bIe |n terms of safety. Exaiples™
per fl uoroal k k% acid compounds 5 include

per f | uoroal kyl onlc acid and perfl uoroal kyl
sul fonat e.

Next, as the surfactant (VI}, the following (VI-1)

to (VI-4) can be listed.

Gty gh
GH,COOCHCH,CHCH
HO,S~CHGOOGHCH,CHCH,8
CHy CH,4

i
CH,CO0CHCHCH,CHCH  ..... (VI-2)
HO,S-CHCOOCHCH GH,CH,CH,
CH,




10

15

Exanpl es of perfluoroal kyl carvone conpounds i nclude
per fl uoroal kyl carboxylic acid and perfl uoroal kyl

woea7Rexys ate. 10 Exanpl es of perfl uoroal kyl E
ester conpounds include perfluoroal kyl phos ﬁ%&&@&mnxmo

ester and salt of perfluoroal kyl phosphoric ester.
Exanpl es of pol yoxyal kyl ey, et her pol ynmer conpounds
havi ng a perfl uoroal kyl ether group as a side chain

i nclude a 15 pol yoxyal kyl ene et her pol yner having a
perfl uoroal kyl ether group as a side chain, a sulfate
ester salt of a po E%z | ene et her pol yner having
a perfluoroal kyl et hgr % as a side chain, and a

salt of a eI h pol ynmer having a
perfl uoroalpgr?,?et?%r) group(g 229 de chain. 20 Counter

i ons _t orlnated sur f act-a(Mls3)
inclugch?% %ﬁgaﬁgdj ﬁ?ggﬁaﬁ NH2 ( CH2CH2OH) 2, -

and NH( CH2CH2CH) 3. kﬁ%34 t ed surfactants created for
the present inventt 3those avail abl e as
comerci al products may be 25 used. WD 2007/ 055408
PCT/ JP2006/ 322900 -54 Commercially avail abl e
fluorinated surfactants include Surflon S-111, 5-112,
5 113, S-121, 5-131, 5-132, 5- 141, 5-145 (Asahi d ass

FC 135, dp’é,v‘ﬁ%%?b@i@ﬁﬁef&&%sﬁﬁ tom SM5 .
ano M8 W?@é@“@iﬂﬁé@&?ﬂg&ﬁ“%‘ R

FSN- 100, FSN,

A fluorinated surfactant represented by

chemical formula (A) below is preferably used.

CF3CF,(CF,CF)m—CH,CH,O0(CH,CH,O)nH -+ (A)

In chemical formula (A), m indicates an integér

between 0 and 10, and n indicates an integer between 1 and 40.
Examples of fluorinated surfactant include a

perfluorcalkyl sulfonic acid compound; a perfluorcalkyl
carvone compound, a perfluorocalkyl phosphoric ester
compound, a perfluoroalkyl ethylene oxide édduct, and a
polyoxyalkylene ether polymer compound having a
perfluoroalkylether group as a side chain. Among them, a
polyoxyalkylene ether polymer compound having a

perfluorocalkylether group as a side chain has a low foaming
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FSO-100, FSO, FS-300, UR (DuPont); FT-110, FT-250,
FT-251, FT- 4005, FT-150, FT-400SW (NEOS Co. Ltd.);

wo 36808 hpd 51N (Omova Sol utions, Inc.).Anong ]%é:]ﬁ 206 22900
n

terms of reliability and col or 10 devel opne
FSN, FSO 100, and FSO (DuPont) are especially
preferable. The surface tepsion of a recording |iquid
used in the imge form ng apparatus according to the
PIgicegdm angy éntlioon flive rgmef ecaipopnt) H60 ayaumullzm 4N m
Is nore preferable based 15 on both wettability of the
potecdridilngniae disuhane foklel RGpacipanti ehre efralb1@Uith terms
drop. The viscosity of a recording liquidis
ofpiefferahl y between 1.0 and 30 nPa s, and nore
preferably between 5.0 and 10.0 nPa s for stable

spray per 2 f t-he recor.di ng., i d

i s preferégig Q% ok geggfug Kyl %ylﬁ%Pécp?g} qﬁﬁ9°unds
, fween vent corr05|on of netallic
lmE%r %"?FJ? g&ﬁt RBL T W ATG AFgRraf LeRERpt el of

%her conponents in an ink include, but 25 are not
Su? R72%E¥ to, a resin enulsion, a pH adjuster, an WO

2007/ 055408 PCT/JP2006/322900 -55 antiseptic or a

f ungi ci d&Examplgst ofnpebf 1wrroakydnttaoxbdantompaumds

ul travi ol et absorber, an oxygen absorber, and a |i ght
instad | pezeiluckcrégiyh emb@tmd &dﬁdﬁnb)/pé&ﬁll%ﬁdaﬂgcyl

resin 5 mcroparticles in water as a conti nuous phase
caslipelkytontain a di spersing agent such as a

surfactant.

Examples of perfluorcalkyl phosphoric ester

ony

compounds include perfluoroalkyl phosphoric ester and salt of
perfluoroalkyl phosphoric ester.

Examples of polyoxyalkylene ether polymer compounds
having a'perfluoroalkylether group as a side chain include a
polyoxyalkylene ether polymer having a perfluorcalkylether
group as a side chain, a sulfate ester salt of a '
polyoxyalkylene ether polymer having a perflucrcalkylether
group as a side chain, and a salt of a polyoxyalkylene ether
polymer having a perfluorcalkylether gréup as a side chain.

Counter ions of salts in the above fluorinated
surfactants include Li, Na, K, NH4, NHBCH2CHéOH,
NH2(CH2CH20H)2, and NH(CH2CH20H) 3.

Fluorinated surfactants created for the present
invention or those available as commercial products may be

used.
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The mass percentage of the resin mcroparticles as a
conponent of the disperse phase in a resin emulsion is

wo pooefoessabl y between 10 and 70 The average parjéghdoos322900
di ameter 10 of the resin microparticles, especially

for ink jet recording apparatuses, is preferably
between 10 and 1000 nm aBh-more preferably between
20 and 300 run. Exanples of resin mcroparticle
mat er i al sCPARSIRIE 11 havapsable nf burr g tesc syirifect esta,
vinyl acetate resin, 15 styrene resin, butadiene
incdgda, Serilemdé-titladiSend?, resl3, \A-Apll, ekhdnjde-132, s-
resin, styrene-acrylic resin, and acrylic silicone
ldnesERl4Espeeital IgLasaceyl | cLsdl j canedresi Bclb83, rFc-95, FC-
preferable. Resin enul sions created for the present

98I, NYEN 2 ON F@r1 35)05e-avat! aptey as, %M%&Ci(é‘me‘ngg#giﬁ

may be used. 20 Exanpl es of comercially aval

Lih8EL8) el Ans r el udes M crogel, (ﬁ:ajiggﬁpggi' ﬁ{q Zc%nci

styrene-acrylic resin ~enil sion, ppo

(
td, ). W T 4001 (acryli esin,__enul sion
BTt Lot 1R PSAd CEom ALl THoroer aF sl - FARERT FSH,
5424 (%%%iene-acrylic resin enul sion; Daini ppon Ink
FSHnA0%5 1Gfenifeardr | HRof perered) FIsAED10TE-250, FT-251, FT-
styrene-acrylic resin WO 2007/ 055408
40pgT/ G2l 3224005W- $8E@Inlsi drid . ZEORNdoP ol 2t i ofdmnova
Sai bi nol SK-200 (acrylic resin emulsion, Saiden
Solhehdreal Imdysfmpngotherht din) ;teRuisnmelf A€ 22011 A& &hd color
(acrylic resin emul sion, Rohm and Haas Conpany);

dedaboatiedt, 3BEX12888, BEBIdmCavd ¢36i [ HEOHS: ¥ esid,
Toyo Ink Mg. Co., 5 Ltd.); and #3070 (nethyl

es€§%ﬂﬁgﬁykﬁggeggbygpr resin emul sion, M kuni Color

The surface tension of a recording liguid used in
the image forming apparatus according to the present invention
is preferably 10-60 N/m. 15-40 N/m is more preferable based
on both wettability of the recording medium and making a
particle of ligquid drop.

The visco;ity of a recording liquid is preferably
between 1.0 and 30 mPa s, and more preferably between 5.0 and
10.0 mPa s for stable spray performance;

The pH of the recording liquid is preferably
between 3 and 11, and more preferably betweén 6 and 10 to
prevent corrosion of metallic parts that contact the recording
liguid.

Examples of other components in an ink include, but

are not limited to, a resin emulsion, a pH adjuster, an
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The mass percentage of the resin mcroparticles in a
resin emulsion is preferably between 0.1 and 50 %
wonur@ss4pg ef erably between 0.5 and 20 % and f
preferably 10 between 1 and 10 % \Wen the nagéfﬁEEMMnﬁmo
percentage of the resin mcroparticles is |less than
0.1 % the resin enulsiongmy not be able to prevent
cl,ogging or may not be able to inprove spray
angf SEPF1 € yOr ViheiiHE 1fs s apBr e ntidjdidiort henr esthoxidant,
m croparticles is nore than 50 % the preservation
anspabraviglet mhgfores, i Bk opygde ateduted., Ehe perogigi ng
liquid may al so contain an antiseptic or a fungicide.
sthbxilhgean anti septic or a fungicide prevents growh
of bacteria, inproves preservation stability, and
thereby coniddHitam1t9oARE StALM Ng, 'dI%%%rgEﬂﬁé' {réésinT he
20 foll owi ng substances nmay be used as antiseptics or
] L £ e 1be i azol e odi um_dehydr oacet at e, .
mlgg |%€nﬁ sor Satlzl, %%%y%g d%' na %lg’\qquso?géées%ﬁgdﬂ?y contain
] iazolin conmpound, sodiu benzoate, and
2 %2%%££?ﬁ%ﬁ(§ Té) oFuggd?ﬁn? FLEGtdi ng i quid may
al so contain a rust 25 inhibitor. The rust inhibitor
coats the'¥urPEcePeEFeREISR |95 the Zeg7n0BSg0gparticles as
PCT/ JP2006/ 322900 -57 parts such as a recordi ng head
4 EPERORIBIt &ft thRedieporek mhadd dui d amdithemebyion is
prevents corrosion. The follow ng substances nmay be
prededhldy hestveenhildi dod S70 &ci diMheSeakbrige pSOidM diameter
t hi osul fate, ammoni um t hi odi gl ycolic acid, diisopropyl
of SLIBATEH IWTTAEL Bb £t 1 R ARIHRAbL Oy E6ET AL 1AL Sec®Ming

di cycl ohexyl ammoniumnitrite.
apparatuses, is preferably between 10 and 1000 nm, and more

preferably between 20 and 300 nm.

Exampies of resin microparticle materials include,
but not limited to, acrylic resin, vinyl acetate resin,
styrene ;esin, butadiene resin, styrene-butadiene resin, vinyl
chloride resin, styrene-acrylic resin, and acrylic silicéne
resin. Especially, acrylic silicone resin is preferable.

Resin emulsions created for the present invention
or those available as commercial prodﬁcﬁs may be used.

Examples of commercially available resin emulsions
include Microgel E-1002, E-5002 (styrene—acr?lic resin
emulsion, Nippon Paint Co., Ltd.); VONCOAT 4001 (acrylic resin
emulsion, Dainippon Ink and Chemicals, Incorporated); VONCOAT
5454 (styrene-acrylic resin emulsion; Dainippon Ink and

Chemicals, Incorporated): SAE-1014 (styrene-acrylic resin




The recording liquid may al so contain an antioxi dant.
The anti oxi dant prevents corrosion by elimnating
wo eadiossabs speci es that cause corrosion. 10 As pEEIP006/322900
anti oxi dant, phenolic conmpounds and am ne . conpounds
are mai nly used. Phenolic conpounds include conpounds
such as hydroqui none and -gad ate; and hi ndered
henol i c_conpounds such as 2,6-di-tert-butyl-p-cresol,
R SAPYt - PEO] LOFRAEAAPN) UL DI, oA AEY BA BpF oD
te, 2,2' 15 nethyl enebi s(4-nethyl-6-tert-butyl phenol),
emulzion, Hpidsn dheBiiced- endyst By t@o.t,- Budyl) ph8nding]l AC-22,
4,4" -thiobis(3- nmethyl-6-tert-butyl phenol),
ACES1, BadiatyilSi(2 et hy bmdt Sysh ORGHRr and Haas Company) ; Nanocryl
tert-butyl phenyl) but ane,
SBLX32B21) | 3N Ylaodydi6- EhL $ESS-Hsin, Toyo Ink Mfg. Co.,
tert-4-hydroxybenzyl ) benzene,
5 LtH(5§(§m§'ﬂ3¢ﬂfq&bthgﬁyﬁééhggé%%Pte polymer resin emulsion,

hydr oxybenzyl )i socyanur at e,

. ' thyl.ene-3(3"',5" -di -

Ml%ébgﬁégﬁ%?ﬁﬂgﬁﬁdroxyphenyl)propionate]nethane. Am ne
compounds_.i ncl ude N, N -dighen | - p- phenyl enedi am ne, .
phenyl -(S?h%éﬁﬁshﬂegﬁ"?ﬂ*é? %h%ﬁvwﬁhea-rﬁéﬁﬁt RyFaAPAESL1C1les in
N, N - (3- napht hyl - p- phenyl enedi am ne,

a RBRED diPheiyire ity PERERT ald ne hisemoOhilaghile50 2%, more
N, N -di - sec- butyl - p- phenyl enedi am ne, and

prafarabiy reatetcey OWD 20072 0554 68:dPETLER2D0Hr P20 v - 58
di am nodi phenyl net hane. For the latter one, sulfur

10  betwepoundsd ad :phsephoiiel s ptRestage BRI thy HSEG

Sul fur conmpounds include dilauryl thiodipropionate,

mi 8F SpLa M1 dshiiedn pEoptRnat®.,1 o, awhyl 8688 ¥hulsion may not
t hi odi propi onate, dinyristyl thiodipropionate, 5
di | 3R ntt B Qg Y, . .

e S FobunrSi i dagaL SamRY EPrabe,Foke 19 darove

spPQ}QS&ha rilisit%zqnpﬁﬂgrqstﬁen Crrllausdse pterrlc:%plgggtla of the resin

microparticles is more than 50 %, the preservation stability
15 of the ink may be reduced.
The recording liquid may also contain an anti'sept'ic
or a fungicide. Mixing an antiseptic or a fungicide prevents
growth of bacteria, improves preservation stability, and

thereby contributes to maintaining imagé quality. The

20 following substances may be used as antiseptics or'fungicides: |

- benzotriazole, sodium dehydroacetate, sodium sorbate, 2-
pyridinethiol-l-oxide sodium, isothiazolin compound, sodium
benzoate, and pentachlorophenol sodium.

The recording liquid may also contain a rust

25 inhibitor. The rust inhibitor coats the surfaces of metallic
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phosphite, trioctadecyl phosphite, tridecyl phosphite,
trilauryl trithiophosphite, diphenyl isodecyl
woplospiabt e, trinonyl phenyl phosphite, and dpct/goyd/32290
pentaerythritol 10 phosphite. As pH adjusters
contained in the recording liquid, the follow ng
subst ances may be used hydi-oxi des of alkali netals
such as_lithiumh OXIg sodi um hydr oxi de, and
PE3aSEFnt Ayl SEHE a saﬂa*e%% ofoTHAEH ithferEFer iR
as 15 ammoni um hydr oxi de, quat ernary ammoni um
11HVéﬂoﬁP@ethﬁﬁﬂﬁéﬁHEWFntﬁh6@5ﬁ%ﬁ4®m1hﬂﬁﬁbipééowﬁﬂﬁhlum
carbonat e, sodi um carbonate, and potassium carbonat e;
su@mtaesesumhydsadkﬂxhamokaﬁtnénh&hﬁtdnd:eﬁh&d@baﬁhhéite,
boric acid; hydrochloric acid; nitric acid; sulfuric

sogidiufl;, tBDds@reitie, aGimdnidfl EXasm e8ycfl id headi obéisopropyl
absorbers include a benzophenone ultraviol et

an@BROLReh ¢ AL RENZRINT3ZOL Rt b1 aVd Ol Bli ¢ yARSOr BRE, @

sallcylate ul travi ol et “absorber, a cyanoacrylate

dl%& gxég Lﬂﬁ%;tg g a ni ckel conplex salt

ravi o Exanpl es of benzophenone

uItraV|oI absorb rs 0Q7/ 055 08 PCT/JP2006/322900
U5o et ublie SRED. STHO0A B e st aRE. o

2- hydr oxy- 4- n- dodecyloxy benzophenone
anﬁl@xaeﬂm rox%@i%ﬁéﬁ@ﬁ@t Er%‘fﬁi‘rfo%(forrosmn by

4- met hoxybenzophenone, and .
elimpnaiing - xadicely dpecybentbpheroree cExawphies - of

benzotri azole ultraviol et absorbers 5 include

2- (2' - hydrhoxghs' arttarixidahy| phiesryd ) e rzoipouadel end 2amine

(2' - hydroxy-5' - et hyl phenyl ) benzotri azol e,
codipbdndf Y ®Xyaihly used. Phenolic compounds include
compounds such as hydroguinone and gallate; and hindered
phenclic compounds such as 2, 6-di-tert-butyl-p-cresol,
stearyl-p-(3,5-di-tert-butyl-4-hydroxyphenyl}propionate, 2,2’-
methylenebis (4-methyl-6-tert-butyiphenol), 2,2'-.
methylenebis (4-ethyl-6-tert-butylphenol), 4,4'-thicbis(3-
methyl—6—tert-butylphenol), 1,1,3-tris(2-methyl-4-hydroxy-5-
tert-butylphenyl}butane, 1,3,5-trimethyl-2,4,6-tris(3,5-di~
tert-4-hydroxybenzyl)benzene, tris(3,54dit—tert—butyl—4—
hydroxybenzyl) isccyanurate, and tetrakis{methylené—B(B',5'—di-
tert-butyl-4-hydroxyphenyl)propionate]lmethane. Amine
compouﬁds include N,N’-diphenyl-p-phenylenediamine, phenyl-B-
naphthylamine, phenyl-oa-naphthylamine, N,N’-f-naphthyl-p-

phenylenediamine, N,N’-diphenylethylenediamine, phenothiazine,

N, N’ -di-sec-butyl-p-phenylenediamine, and 4,4’-tetramethyl~
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oct oxyphenyl ) benzotri azole, and 2-(2'-
hydr oxy-3'-tert-butyl -

woO 20078440y | phenyl ) - 5- chl or obenzotri azol e.

salicylate ultraviol et absorbers 10 |nclude pé #mGBZﬂmﬂ
salicylate, p-tert-butyl phenylsalicylate, and
p- octyl phenyl salicyl ate. B@gnpl es of cyanoacryl ate

uItraV|oIet absorbers include
digMippospheninuetimneyi pFerytherlatiay, amet hpudZucyamepdunds
nmet hyl - 3- ( p- met hoxyphenyl ) acryl ate, and

an@upppsgh@yahaxggn@mﬁb at®d Baimty used. Sulfur compounds
nmet hoxyphenyl ) acryl ate. Exanpl es of nickel conplex

ingdhtie udii Yavityal emlodbﬁﬁbﬁgbﬁatéﬁ|dﬂ§%earyl thiodipropiocnate,
ni ckel bi s(octyl phenyl)sul fide, 2,2'-

lagkgpl§§%ﬁ%ﬁi&iﬁ?&%?ﬁaéhéﬁ§ﬁef]&EHQQf@%&Ee@hEBSL££$Qionate,

neni_c
dlg%ﬂ* ob| s(zillt% g?%t%% p‘ha a ecltalp Skgﬁﬁgﬁ‘ﬁﬁﬁqﬁ’é‘é%«eﬂd
K di t k di t of th
o1 e R o T B AT L
orant and a hunectant, ~and may al so include a

phBéﬂlé%t}eanttrlQC%aP‘PSE% APROSTIHe: ot i deampoplatshi T
prepare an i nk, the above conponents are 25 di spersed

trglaggs diniddipphaAphtteo s pregiyimi stHecsd| phogshimy, O
2007/ 055408 PCT/ JP2006/ 322900 -60 be stirred if

trne@m&&jphﬁmydlgbesphltéMBanﬂndi&tﬁb$ylfpénﬁ%éﬁﬁﬂﬂ%ltdi
sand mll, a honogenizer, a ball mll, a paint shaker,

phosplaite. ul t rasound di spersi ng machi ne may be used. To
stir the solution, a normal stirring machine having

stirringahl éﬂe§dj§sf@8§‘e&'dr&a§§‘ﬂ E'lr h- +RL Al Ay gD?Le igquid,

-di spersi ng nachi ne may be
the following substances may be used: hydroxides of alkali

metals such as lithium hydroxide, sodium hydrokide, and
potassium hydroxide; carbonates of alkali metals such as
ammonium hydroxide, quaternary ammonium hydroxide, guaternary
phesphonium hydroxide, lithium carbonate, sodium carbona£e,
and potassium carbonate; amines such as diethanolamine and
triethanolamine; boric acid; hydrochloric acid; nitric acid;
sulfuric acid; and acetic acid. |

Examples of ultraviolet absorbers include a
benzophenone ultraviolet absbrber, a benzotriazole ultraviolet
absorber, a salicylate ultraviolet absorber, a cyanoacrylate
ultraviolet absorber, and .a nickel complex salt ultravioclet
absorber.

Examples of benzophencne ultraviolet absorbers




Colors of inks include, but not |imted to, yellow,
magenta, cyan, and ink. A nulti-color inage can be
wo boasdos Wi th two or nore color inks. A full -Ee¥sm006/32290
i mage can be fornmed 10 with the four color ink. In
the exenplary image form ng apparatus configured as
descri bed above, the papets9sheets 112 are separated
., and fed . one by one fromthe paper feed tray 110, the
1“§EB§?a?“eT&Y 4 OReEt O YOeR LRI R pr 6xNHEFRRY 41~
vertically upward and gui ded Ey 15 the guide 115 into
dogley §p4Y CPRORERONRe ¢ohvéiirdinsybenzephadonehe2-hydroxy-
counter roller 122 so as to be conveyed further, the
4-netdongbedgphehonke page?, 3hebtd Tr2trahgdidedbbyzdgteenone.
conveying guide 123 and pressed by the tip pressing

roller 125 0iied be peaRyeyDdizded twit2hviandet Be8oiters
direction of the paper sheet 20 112 is changed

5  inBPRAEXS RS el A0 xdeds eesrt Aot lighe &gggg??gteg%%fé, 2-

applying unit of a control circult ater
app)l. i | t.er ' es .ta the chargipg roller
R TR el o hae Bl 2586 matdhr it

oltages. As a result, positiyvely apd negatjvely 25

ol RV 5 R AHZ01 € br B~ A dt HYAF SR of ek vt -butyl-
alternately in _a W 2007/ 055408 PCT/JP2006/322900 -61

o' rRethebitervdnveyrhdoaprerzetonazdis -scanni ng di recti on)
on the surface of the conveyor belt 121. Wen the
paper shestanplesi of sahieybteontldreéeothar gesotmemeeyor
belt 121, the paper sheet 112 is electrostatically

10  inalbdagbieshytlo sbhécgdavey os—teli-blidl1bhandl thel @pyate, and

conveyed in the sub scanning direction as the

p-octylphenylsalicylate.

Examples of cyanocacrylate ultraviolet absorbers
include ethyl-2-cyano-3, 3’ -diphenylacrylate, methyl-2-cyano-3-
methylHB—(p—methoxyphenyl)acrylate, and butyl-2-cyano-3-metyl-

15 3-(p~ methoxyphenyl)acrylate.

Examples of nickel complex salt ultraviolet
absorbers include nickelbis(octylphenyl)sulfide, 2,27~
tiobis{4-tert-octylphalate)-n~butylaminenickel (II), 2,2’ -
tiobis{4-tert- octylphalate)~2—ethylhex§laminenickel(II), and

20 2,2’—tiobis(4utert—octylphalate)triethanolaminenickel(II).

An ink acéording to an ink media set of the present
invention contains at least water, a colorant, and a humectant,
and may also include a penetrant, a surfactant, and other

components. To prepare an ink, the above components are

25 dispersed or dissolved in an agueous medium. The solution may




conveyor belt 121 turns. The recordi ng heads 107 are
driven while noving the <carriage 103 in the main
WO s00ansssg di rections (outbound and i nbound dij'(:fjl‘?ﬁizb(%?ﬁ}%o

according to an image signal to spray ink 10 drops,
and record a line of image on the paper sheet 112 that
i s paused at a position. “Hyen, the paper sheet 112 is
conveyed further a specified distance, and the next

bey ishdrrgd iEcheerkad. Wiknh dispsasedithg compbeeios, signaxample,
or ‘a signal indicating that the bottom edge of the

a papdrmshketa Hdihdganiibry eachell trine li, rageat ot nEngkearf faor an
is received, the exenplary inmage form ng apparatus

ulteasbiad e$i dgeer im0 eaERE Nk NEh PIKE g . andoesect Stidie
paper sheet 112 into the paper catch tray 154. In

sodupL &%, PL iHAnna, i L Rge | i 3 PP
upper sidén%a siggﬁgfi?ﬁgm%aper S gggﬁggglgﬁlﬁ i(ﬁfqﬁf’
' I Sk or irst) _of . the paper sheet.112, the

> magg%ggcs é@%gaIchggfé%&ﬁn%%F?QNéaﬁﬂ%rg%ngn??c 5e gipy be

ustHrning the conveyor belt 121 in the reverse
dftection, the paper sheet 112 is reversed (so that
t he underside of the paper sheet 112 faces upward) and
fed agai F9R% CheiBpacenpbiderthaoctolimbted otd.eryellow,
122 and 25 the conveyor belt 121, the paper sheet 112

maggnigdnvedaasd Bpdt hakwo 2 0ori 055408 rPCHAG 20406/ 132 290 thed
-62 conveyor belt 121 at controlled timngs as

witlestwo bed meael celor fmks MEFPeruld -otbEdifigd hean be formed
undersi de, and then the paper sheet 112 is ejected

10 wibthtghd npapenoeatgh, tray 154. Wen the exenpl ary

i mge formng apparatus is idle, 5 the carriage 103

i's noved id“ﬂﬁeaeﬂgﬁﬁiéfw‘fH%E@fé&E%iBSCS£8££§kus configured
as described above, the paper sheets 112 are separated and fed
one by one from the paper feed tray 110, the separated paper
sheet 112 is fed approximately vertically upward and guided by

15 the guide 115 into the space between the conveyor belt 121 and
the counter roller 122 so as to be conveyed further, the.
leading edge of the paper sheet 112 is guided by the conveying
guide 123 and pressed by the tip pressing roller 125 onto the
conveyor belt 121, and then the directién of the paper sheet

20 112 is changed approximately 90 degrees.

At this stage, an AC bias applyiné unit of a
control circuit described 1atér applies alternating voltages
to the charging roller 126 by alternately outputting positive
and negative voltages. As a result, positively and negatively

25 charged strips with a constant width are formed alternately in
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head mai nt enance/ cl eani ng mechani sm 156. In the
position, the nozzle surfaces of the recording heads

wo 1@7083483 covered by the caps 157 to retain rrpé’ﬁlgmgﬁ/%guo

the nozzles and thereby to prevent nozzl e cl ogging
caused by dried ink. Wth the 10 recordi ng heads 107
capped by the caps 157, ttgl-nozzles are suctioned to
renove dried ink or air bubbles (it is called as

thRoPRPBL SERRTHH. Hasgtinet (BHY . ScRMingk dAgREEREN} con the

the nozzle surfaces of the recording heads 107 during
surifiase eecioreliqmpveyad beilht 8Adncdiien wihpegapet bleehell?2 is
w per bl ade 158. 15 Al so, before or during an inmage
cohoegedJopt ®CRES chatlgetS cofpepyedd I arder the phpan iheet
nozzles. Wth the above neasures, the spray

11per b og meReR MatliRa1ngcor diastdieads He/ cbaveJBLNE& Nefh,
In the exenplary i mage form ng apparatus configured

0 CL boye [ ecordi d.|
R O R R n8 PP A LB BO 18R "ot Sene
COHLQiat%%hﬁftiqn and | ow cost can be planned for the
|na§%rf T rﬁf a&ﬁgpﬁtus. Next, as the liquid drop
ej ecting head sane as the above described enbodi nent
usi ng di fT% RCoEddBIsheader 195 awst9gdvem Wi sn PR%ing the
different directions of ejection of liquid VWO
cappbFg®s55%D g rPEeIPRODGFG2ZYDW digRciiopsarhdutieund and
recording liquid channel (liquid chanber), one
inbganp| @i ofcttibasimbctypdindead dm inigehsegeayto spray ink
occurring neans (drive elenent) to eject liquid drop
drbpsanaed eeiddre Bealine CONVERSGOBPRUY pbSpBXPsRESEd 12 that

reference with figure 17. 5 For the structure of the
is! bays&h dIOR @o8GtiBA. Netn, the paper sheet 112 is
conveyed further a specified distance, and the next line is
recorded. When a recording completion signal orAa signal
indicating that the bottom edge of the paper sheet 112 has
reached the image forming area is received, the exemplary
image fbrming apparatus terminates the image forming précess
and ejects the paper_sheet 112 into the paper catch tray 154.

In duplex printing, after an image is formed on the

upper side (a side of the paper sheet 112 on which an image is
formed first) of the paper sheet 112, the paper sheet 112 is
fed into the duplex unit 155 by turning the.conveyor belt 121
in the reverse direction, the paper sheet 112 is reversed (so
that the underside of the paper sheet 112 faces upward) and

fed again into the space between the counter roller 122 and

the conveyor belt 121, the paper sheet 112 is conveyed by the




10

15

20

25

a channel form ng nenber 515 conprising side wall of
channel 513 is |lamnated on a board 512 having an
WO 2pembia0g energy outbreaking body 511 (el ectp@pgp6d/58900
applies ejecting signal to the body and protection
| ayer provided on the body as 10 necessary are
onmtted), and the nozzle qdate 516 formng the nozzle
514 is | am nated on the channel form ng nenber 515. In
canyeg oRelglt t el fatowasitred i pdnt Bringfe ankleserihed earlier,
ej ection "~ energy operation part in the channel 513 and
ara igeger ¢ Opemdigpn akesuonflethidaozzice thkd ahe paper sheet
configured as right angle as shown 15 in dotted |ine
1121%s kfettes dreadchehpapbeveati@saiddied saf.f ect can be
obt ai ned by providing different water-repellent

process fgiyesn tela;%n@qg%ghl&gw {tgme]%fg agggrglegmoyg ®{d1e,

circunferenti al part 0 e nozz
e cture ner fro

thgiégggﬁ%éggggéfﬂb brea ££8 %KQPSlgif %%ﬁvﬁeghgnv%$?£gfng
heTgr € eff|C|ent to.the fo mati on of the ink drop and
CRONBR Rt aPfEIf PRGRELI™ thrd -i nkDgEBp, Pgsition, the

structural advantage that is fast return of a meniscus
nogglestppfacest ankhesIprevitrg heads ddfesrral Fovered oy the

nore effective 25 in the case of using a heating
capbeirbint t® oratird nejred sknge entrighe \Woz20e?% @68408ereby to

PCT/ JP20061322900 -64 out breaki ng body 511. Al so,
prefent t ez sidelshgihgr cavsdarnsrries used, Borkathed

cavitation phenonenon, in which the ejecting energy

re@ut:m Kiddady ksppbavby dastdpuedshy eheSHQ%JLé@%&e
air bubbl es which are problemin an edge shooter are
su@t§§9@@agéﬂkeda%% Reigyafed.-or air bubbles {it is called as

nozzle suction or head suction). The ink adhered to the

nozzle surfaces of the recording heads 107 during this

recording head maintenance is wiped off by the wiper blade 158.

Also, before or during an image forming process, .ink is
sprayed in order to clean the nozzles. With the above
measures, the spray performance of the recording heads 107 is
maintained.

In the exemplary image formihg apparatus configured
as described above, since the recording head is configured
with the llquld drop ejecting head, miniaturization and low
cost can be planned for the image forming apparatus.

Next, as the liguid drop ejecting head same as the
above described embodiment using different side shooter

mechanism which has different directions of ejection of liquid

o




In other words, in the side shooter nmechanism when
air bubbles grow and the reach to the nozzle, air
WoRMbise®s conmuni cate with the at nosphere,
shrinkage of air bubbles by a tenperature faFFﬁé?MMBZEmO
not happen thereby lifetine 10 of the head relatively
gets longer. In the above-gwmbodi ment, the present
|nvent|o is explained in exanple applied for the
59 GE%k 5PRi e GRldguip] khapheht Bkiquiet dhaebpreseohe
invention is not limted to. For exanple, the present
XAPEfit PEntlarmdbl tamsd édatioinhehicmgmery botlri@ng means
apparatus li.ke a multi device conprising printer, fax,
(darigec opgmentt 50,0 tehiecpr esgnidi ay@ptisararp@ie%r@ephégé
to the liquid drop ejecting apparatus using t

cum@&@ﬁﬂbﬂgbédﬁﬂhéjé%@ialﬁeﬁ'féﬁ@r@mﬂ§%ﬁiﬂ quhge

liquid except ink and the image form ng apparatus. 20

5 Next, thepgecqdifng ret,hod 9ft}I1e e.ltzﬁc%ug.s ]drplﬁ:g\éggtggw head,

'S explalned In the record I'ng
o] t he abov escri bed the i mge_formng
R b B EL b SUP R o S 8oRaT hoofrelianel
pape she e ecting liquid drop fromthe |iquid
51gr6% L ﬁ)é/‘aa %Pame? 1o ayiagenn Eaeehin@renady
2007/055408 PCT/ JP2006/ 322900 -65 Here, the

oubRFeR i Mosivh i he énletier o At gbl applies hejsecigi iigmal
liquid (herein, ink) and the recording nmedi um

to(Ghe c@d}e@nﬁérayeotldzmeldyqu ipttotti@pdepe Cthd thdBAd Of
the present invention is explained. As described

10 neabosery tdre bmiozedp, phied eref die1ki gubee 0P £IBGHLOR e
head of the present
nozzle 514 is laminated on the channel forming member 515. 1In
this head, the flow direction of the ink to the ejection
energy operation part in the channel 513 and a central opening
axis of the nozzle 514 are configured as right angle as shown
15 in dotted line 517.

In this head, the above described effect can 5e
obtained by providing different water-repellent process
‘between the nozzle forming part and the outer circumferential
part of the nozzle plate 515. Due to aAsuch kind of head

20  structure, energy from the ejecting energy outbreaking body
511 can be converted more efficiently to therformation of the
ink drop and kinetic energy of the flight of the ink drop, a
structural advantage that is fast return of a meniscus by
supply of ink is provided, and especially it is more effective

25 in the case of using a heating element to the ejecting energy
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i nvention has excellent water repellency (or ink
repell ency) and therefore can formink drops normally

WO aug@3yhen an ink wth a | ow surface tensi onPCEIRIIHHI2Z2900

More specifically, a nozzle plate of the liquid drop
ej ection head of the present 10 invention has | ow
wettability and thereforet-neni scus of an ink is

formed.normally.. A nounal |y formed menpi scus, prevents .
o PE R AT by ARARR 1 IPEReTS oot EVRREE Penum™
. of an ink stream and thereby nmakes it possible to
isybeghat 8PyC3brad £2vd6rt 198 BpePPRRP I ade ME1FBr FR® on

a paper sheet (mediunm) wth a | ow ink-absorption
ejeateéngt feepuisiqutdwrglkavgubady bf sldotly glesarbyedflpecas

the quality of the image. On a recording nediumwth
shackowh&nka ab soiptlieenwhathk, arakpchioes: de rat egspeesitooter

snoot hly. Therefore, if the positional accuracy of

ardots shgpPrd HW.cas0MR Bagkisain an image formng area on
the recording nediummy not be filled by the ink

drops andﬁnﬂﬁjﬁn¥%%HhE;|iH?%thsi&%tsHHdﬁﬁ&-m}E§ﬁ29§$§ when

| eft blank cause irregularity or decrease o

N ensi t n her eby. degr.ade t he.i mage [t
a5 BURRTED hidy I CHACEERYN RO Adelods . B,
WO 2007/055ﬁ8§ PCT/ JP2006/ 322900 '665¥&1%Fe present

KREC BT

COPRYBAER DR HaKeLhe 2HBSSPRFESt P red fHS Bt ot

ositional accuracy even with an ink having a low _
bushleachy 2 drfinsratprevéats deeeqintatiappesr thesekuskl gtime

i mge density; and thereby nakes it possible to form
cfatheghegdate tativedgegbteverngar a paper sheet with a

| ow i nk-absorption rate.

In the above embodiment, the present invention is
explained in examplé applied for the image forming apparatus
like printer, but the present invention is not limited to.

For example, the present invention can be applied to the image
forming apparatus like a multi device comprising pfinter, fax,
and copy. Also, the present invention can be applied to the
liquid drop ejecting apparatus using the recording liquid and
a fixing process liquid like liquid except ink and the image
forming apparatus.

Next, the recording method of the preseht invention
is explained. In the reccrding method of the present
invention, as the above described the image forming apparatus,
image is recorded on the recording medium (paper sheet) by

ejecting liquid drop from the liquid drop ejecting head of the

present invention.




In the below, the recordi ng nmedi um (nmedi um f or
recording) used in the recording nethod of the present
WORMZOH40®N i s expl ai ned. The recordi ng medi unPCBIP2006/322900
conposed of a base material 10 and at |east one
coating layer on a surface of the base material.

Al so, the exenplary recorddimg nedi um may have

addi ti ona yer.s. exe cordi_ng nmedi um
was brough{eL %Fé%ﬁﬁE@PnﬁP%ﬁ ggL %ﬁo?“iﬁp§zqi pgate
enmbodi nent f 100 ns, the 15 anmount of the in

tH8 ZRGPERTBY bHH HecEgaRpl ARY) r&dridingerearips medium
neasured by -a dynan1c scanni ng absor ptoneter was
(e é g omediR AP Ithep 1iThid dadmesiestdmef deabl yf the
between 3 and 30 ml/nR. The anobunt of pure water

presansf enventon d s lkeplexsapl arys raeadibeg abdizam dlic a
contact tinme of 100 nms is 20 preferably between 2 and

5 no4alel phfte anitl v @ ipnebesadb Yo PeitREN hedd 8RALBO present
m /n2. When the anmount of transferred pure water or

1nb@Kt§Bnah&§”5ﬁ%§lﬂénﬁew9£e§Oféﬁgiié%éynw L€t} han éff%qcy

preferable range, beading may occu hendthe noun
S t f ble ra t he dj ameter of
i rbBEted 1 doim B R A B M EPSpnufics & B
. able ameter. ,---:-------- - WD 2007/.055408
WlEET %‘f&o&emé?n Wetrehe dafpPRRGIEEEREInE
n1mas brought into contact with an ink of this
noéﬁ%‘SdP%%fiﬁ Yorthgod iAEidt fecr @inARiosf herd phkthe present
transferred onto the exenplary recording nedium
10 inkpaSieedrasy leowlyeatnbltemramd tdlssefprenet Benivsus of an

ink is formed normally. A normally formed meniscus prevents
the ink from being drawn to one side, prevents bending of an
ink stream, and thereby makes it possible to accurately form a
dot.

15 When an image is fdrmed on a paper sheet {medium)
with a low ink-absorption rate, the positional accuracy gf
dots greatly affects the quélity of the image. On a recording
medium with a low ink—absorption rate, ink drops do not spread
smoothly. Therefore, if the positional.accuracy of dots is

20  low, some parts in an image forming area on the reéording
medium may not be filled by the ink drops ana, as a result,
may be left blank. The parts left blank cause irreqularity or
decrease of the image density, and thereby degrade the image
quality.

25 The nozzle plate of the liquid drop ejecting head




5 between 3 and 50 M /n2. This value is preferably
between 4 and 40 nm/nR. The anount of pure water
WO 20080SHr red onto the exenplary recordi ng nEiTAHPReN6/332900
contact tinme of 400 nms is preferably between 3 and 50
m/n2, and nore preferably between 4 and 40 m/nR.
When the anount of transféfred pure 10 water or ink at
of tﬁgnt a %erhj. %v%fntggg HBxéS { btlleartl.o Eg%‘n ots with
€ range, drying prope t econes i nsuf |C|eﬁ%
marks nma pear . is |
thHaHO FrAS e PSRAPEYT SRGE, 71 V\hfﬁ“éead} T5 B oRaR L THRFace
gl ossiness -of an image after dried may becone |ow 15
teEﬁhﬁhacP%ﬁ%ﬁﬂﬁ%u}f58§689¥bE%tQﬁ da55&2SFAPANITAPR| density;
JOURNAL, Vol une 48, May 1994, pp. 88-92, Shigenori
anB{ughe)ara‘aIsy awe kesp pa&r avesibhatte diomac euhdgehyguakabvr Enade
anmount of a liquid absorbed during a very short
5 evpflr bt gfagdmsheklewdlynasi Tow sictkHabag rphsonpratet er
directly reads the absorption speed of 20 a liquid

fromthe e Me10k, At ABNESEM Yy #etBRin [(REMidR0For
automatically neasur es the anount of the liquid

refllﬁ§8#?§am Cébgclgn%?iEZEeégsor% 1P ed L:héeﬁflegéé&

ometer scans the te
nDV|n an |liquid- absorbing head spirally
lngsgfl?% %éi Be and thereby 25 neasures the

anmount of the Iqu|d absqrbed, at as many points
2007/ 05548/ PEFCFE3D66MSLYD0 S -FAPLS &gs%aP?% Theterial
scanni ng speed is automatically changed according to
10 and prebRasy rAnfedopaingr hayer |ayd ¢usdpery PAgthederse hat
supplies liquid to the test sanple is connected via a
mafefiah. (rEgicst dhed ekeadbany kjedardss ngonedéunapal | larye

additional layers.
When the exemplary recording medium was brought
into contact with an ink of this embodiment feor 100 ms, the

15 amount of the ink transferred onto the exemplary recording
medium measured by a dynamic scanning absorptometer was
between 2 and 40 ml/mz. This value is preferably between 3 and
30 ml/m?. The amount of pure water transferred onto the
exemplary recording medium at a contact-time of 100 ms is-

20 preferably between 2 and 45 ml/m’, and more preferébly between
3 and 30 ml/m?. When the amount of transferfed pure water or
ink at a contact time of 100 ms is smaller than the preferable
range, beading may occur. When the amount is larger than the
preferable range, the diameter of a recorded ink dot may

25 Dbecome smaller than a preferable diameter.
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5 Positions of the nmeniscus in the capillary are
automatically detected by an optical sensor. In the

WO2WGP8348& peri ment, a dynani ¢ scanni ng absor pPOTVER®D6/322900

(K350 series, type D, Kyowa Co., Ltd.) was used to
measure the anmount of transferred pure water or ink.
The amount of transferred®PUre water or ink at a 10

‘contact ti i.S .obt ai ned b :
interpolz:_ltirrgﬁ,%]}l Eggng§Fﬁélé?gns g??&énghgﬁ%ﬁgﬂﬁggfuF@@ught
. at t] pai nt.s.around . each _contact tine. The
O ST M 53t POV 0 i SERA Hiferitol 400 ms, the
condition of 23 degree Cel sius and 50 %H  <Base
Mgy iof] $hes 19k itgEd sherasdalon teayE Nse axsawb agry tiesording
base material depending on the purpose of paper. For
meghipmeasgyregedy 6f dypapéc waiaming rga dd sofr preadk b erss
and a nonwoven fabric mainly nmade of wood and
be@YﬁEheBianﬁibérmldaﬁ.beTh$€dvaEu§h§§tp@éf@@EBEyWE¥tQ§en 4

made of wood pulp or 20 recycled pulp. Exanples o

f
anwodd pal/p2ar etheaimbhgachedokraf fat Pl prikBKE) rope
bl eached kraft pul p (NBKP),deBSP,aLBSP,rGP,%g reBE(IES the

ex _p!ﬁ%?rE§E§r9&nﬁeﬁ¥859H gyl ’cbﬁ%gﬁke@i%%p%EsébBtﬁ%ﬁ%s

list of standard qualities of recycled papers
5 i RO _Pr.oppt i genter may be used. For
P rgﬁ%g%f’é,g ?Egﬁngggl 5v@‘E’)ﬁo 1822805 Bed/ NPoR 0 SBoD0LY
69 pulp_or, hiigh-yield pul p made of recycl ed papers
beﬁﬁﬁege‘lﬁ%ﬂ gégm%ﬁ’é‘ badBiSiht1¢ AT § eeyangferred pure

apers include printer papers such as non-coated
waE%EpHFanbaﬁEr? tReEAGr paperofaffl0 pressusmadénsi thae
paper; OA papers such as plain paper;

the preferable range, drying property becomes insufficient
and spur marks may appear. When the amount is larger than
the preferable range, bleeding may occur and the glossiness
of an image after dried may become low.

Dynamic scanning absorptometer (DSA: JAPAN TAPPI
JOURNAL, Volume 48, May 1994, pp. 88-92, Shigenori Kuga{ is an
apparatus that can accurately measure the amount of a liquid
absorbed during a very short period of time. The dynamic
scanning absorptometer directly readé the absorption speed of
a liguid from the movement of a meniscus in a capillary and
automatically measures the amount of the liéuid abgorbed. The |
test sample is shaped like a disc.. The dynamic scanning
absorptometer scans the test sample by moving an liquid-

absorbing head spirally over the test sample and thereby

measures the amount of the liquid absorbed at as many points
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5 coated papers such as art paper, ultra-Iightweight
coated paper, and matt. paper; and non-coated papers
WO 3095488 bond paper, col or bond paper, note PGH&2006/322900
| etter paper, warpping paper, fancy paper, nedi um
qual ity paper, newspaper, woody paper, supernmarket
flyers, sinili paper, puréﬁvhlte roll paper, 10 and

as.mn%EeQ ons: Th@%c%m;g?”%&éa als > Y ma@ﬁ _Fhanged

IVI ly or in co I on. rec
0

2BerRipd TR sﬁ%%l‘e&fermé{z‘)%%@%eof°“Lé§f}e%aﬁ8§ ?JR?%W&% head

fi bers and separating ink fromthe fibers by using
thﬁécﬁﬁﬂP%%ﬁsf¥ﬂQH%4aﬁ8 5h€hE%$%eﬁaWH4@a1§uFBEPeCF?§ Y@a a
dust renDV|ng step of renoving forei gn substances
Tefdgoh (neg bt eptdc )t rademaust twbe He (ded cgapétaby- usi ng,
for exanple, a screen and a cleaner. 20 (3) A
Podeichehago Stk ofendxpek| ingthidecdmik lseyaratedubymatically
surfactant fromthe fibers by using a flotation nethod

de®bcled Ch@aih NspHTRENOdentdy . A i aafthiabgvBEEREEr Ohent, a
bl eaching the fibers by oxidization or reduction. 25

0]
HHBSEEATE BESERE S e, L o o

Lt%iregy&£§ L, P R d e%%%ESrE‘HJa Q% Lchs L QURL fégre%‘ﬁlre water

duced ‘paper does not cur recor in
i nt rnal f|IIer for the bg therlaI a convegtlona

OTwhlke pfiYmeHiCHly %be “H3RTLS é%P&ﬁpl""é‘ Sfhgr 1n

contact time of 100 ms or 400 ms is obtained by 1ntgrpolation,
using the transferred amounts measured at time points around
each contact time. The measurement was performed in an
environmental condition of 23 degree Celsius and 50 %RH.

<Base material>

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.

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 {NBﬁP), NBSP, LBSP, GP,.
and TMP,

As materials of recycled pulp, recycled papexrs in
the list of standard qualities of recycled papers of the Paper

Recycling Promotion Center may be used. For example, chemical
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5 follow ng substances may be used as a white pignent:
an i norganic pignent such as precipitated cal ci um

WO i i9548% e, heavy cal ci um carbonate, kaol i n, PET/3R2006/322900

talc, calciumsulfate, bariumsulfate, titanium
di oxi de, zinc oxide, zinc sulfide, zinc carbonate,
satin white, alum num sili%ate, di atomaceous 10 earth,

oGP 5L O L L IRORESL U UL O BUILDCHLE oo vasa 2a

mnu droxide, a e,

eolite, magnesi um carbonate r magnesi hydr at e;
ehgBage iR pi GIEh: ToaRa S S ARG o BCpit Ph et

pi gnment, acrylic plastic pignment, polyethylene,
PappEFotaps 1A%® N ERAEEY| ACTRY LR RAASTe C8SIRAL BBPehe and
above substances may be used individually or in
pressbreasénmitiAe @apent ePAapaptzs rpchgest plsdd phper ;
produci ng the base naterial, a neutral rosin size
coased popernewual aspaper pageng,uladikenybhsuetghtcecoated
anhydri de (ASA), al kyl ketene 20 dinmer (AKD), or a

papPel! OhSYMAESidhpkirze afBYnbE-&s8ha papResi 8hkM, 28 bond
neutral rosin'size and al kenyl succCinic anhydride are

fe éPéze-bcﬁl&éJ ket enge di PELe Nas <4 LAl QE gkzip in

pag%?éc% and ther F%}e'prOV|Jg§£ad eﬁbug% f?.ng e?#%&% g

wi t h g snmal | %pount..kbmeve$ sinc%ralg¥l ket ene Q&ﬁfr
PPBLr oHides RISy MEFT BN T8at 1 Ei Rk or "EHEPERPT ad®tY

recordi ng WO 2007/.055408 PCT/ JP2006/ 322900 -71 paper
PaPREdi GHPSIRETE i Ny Fapesifadé BEPRE aPRYF "Ketiéhgoll paper,

dimer may cause a slip when being conveyed in an ink
andemi}lcereiong . apper aboye rORMialg mayeps used
individually or in combination.

Normally, recycled pulp is made by the

following four steps:
(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 removing 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 separatéd by a
surfactant from the fibers by using a flotation metheod or a
cleaning method.
{4) A bleaching method of bleaching the fibers by oxidization

or reduction.

When mixing recycled pulp with wood pulp, the
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5 The coating | ayer contains a pignent and a bi nder,

and may al so contain a surfactant and ot her
WORBHSMIAt s. As a pignent, an inorganic pi gMeRETGP2086/322000

m xture of an inorganic pignment and an organic

pi gment may be used. For exanple, kaolin, tal c, heavy

cal ci um carbonate, 10 pr€diypitated caIC|un1carbonat&

fite, anprphous silica, alumna, titanium
pe(i-%' %’I 4% e%‘?ﬂ?ﬁ]ceg)ﬁglﬁ& &5 PY¢ERnaRhy dioRi de, lower so
dr oxi de, cal ci um hydrate, magnesi um
thﬁgggggugé K%ﬁﬁd@Otoﬁu% Iiﬁﬁqnanmmpru¢ngsed as an
i norgani c plgnent Especially, kaolin provides a high
gl oss 15 Aurdmceitsinmalafilbet hidr cfheabackf fatcRPIREr 2
and is therefore preferable. There are several types

copvekbobnal, Whiteexdgpeft maelmmuaied kagl LQan %§50|{}§g
kaol i n, and engi neered kaolin nade by surfac

Follndirf g ahir¥tante sprayi B8 dsdi 9k ol OR% UL ?x%eh 20 the
mass percentage of a type of kaol'in, I'n

A8 c of P h ve di amet er of 2
ln%ﬁ?%?lsna %& gP%ht ?%% ﬁpl ﬁéﬁ ?ckﬁﬁl?ifiﬁﬁi:i;
erc nt or nore. e nass ra
he%{}ﬁd&{rl u}’rk Irl RUFhSt nsfoidut (1§ Yr af@tci sChkeber ailfate,
100: 50 mass ratio of 25 kaolin is |ower than

bagpm o enFlEJPBé%IF e isley AeRChex sde MO0 H055485

PCT/ JP2006/ 322900 -72 obtained. There is no specific
zip¢ farhofatRe Afbimnt Wivttea@lliuminukontlits t yhelt ddMaceous

fluidity and the thickening property of kaolin under
cartihi gialsheonr Ehyitatee rargnetsakansi D Ga@EC WAtchde silica,
aluminum hydroxide, alumina, lithophone, zeolite, magnesium
carbonate, or magnesium hydrate; and an organic pigment such
as styrene plastic pigment, acrylic plastic pigment,
pelyethylene, 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 preferable. 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




mass ratio of kaolin is preferably 90 or |lower in
terns of 5 coatability. As an organic pignent, a
WO g 8p548®| ubl e di spersion of, for exanple, perp00ss22900
styrene-acrylic copolynmer particles, styrene-
but adi ene copol yner particles, polystyrene particles,
or polyethylene particleglmay be used. The above
ani c..10 pignents nmay be used in conbination. The
P agér%uﬂl?e%%mﬁn FERNALPE BRReE Made meinet al ky Anbeteneofdimer
igment in the coating layer is preferably 2-20 nass
maﬁe Tt .2 A116 yARRcPpiggetrRnveyedesor Rbetinkbpwe hasorm@ing
specific gravity |lower than that of an inorganic
aPpR¥Re- and therefore 15 provides a thick, high-gloss
coating layer having a good coatability. If the nmass
per cent ag€caftiag 0agen+c pigment is less than 2
percent, a desired effect is not obtained. If the
5 mass per aewrt age+ 9fqa ' ' ni.is nore than 20
percent, the qu?%i??ﬁ%?qghﬁgg??gg #f%%?%tﬁﬂg%ﬁbglpgﬁr'
and a res, the efficiency of a coating
p?%%gggsgeg?ggég% %ﬁ%h%ﬁgtagﬁe?ﬁ?iﬁﬁhﬁ CoERPISREEease.
Organic Rgggents can be divided into several types :
~according-to ?ﬁ%??g%aﬁ¥1&P@rgﬁﬁbESPl%@ﬁW@Jﬁhapeﬁxture of
an q0||OMFSha g, and doughnut -shape. To achieve a good
balPAHEE beb 1Rt D BN PEgsnhe seigrsodt atyl by usaad
fluidity of a coating liquid, an WD 2007/ 055408
PCT/ JP2088F 32900l e ~ A30drigantalpj gnenty haMicigm carbonate,
hol | owshaped particles with a void percentage of 40
10 pregépédatedrcaigher cartbonntayesanes i anBlrk <Of amBELNBED
0.2 and 3.0 pmis preferable.
silica, alumina, titanium white, magnesium carbenate, titanium

dioxide, aluminum hydroxide, dalcium hydrate, magnesium
hydrate, zinc hydroxide, or chlorite may be used as an
inorganic pigment. Especially, kaolin provides a high gloss
15  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 proﬁide.a high gloss surface,
20 the mass percentage of a type of kaolin, in which 80 or more
mass peicent of particles have a diameter of 2 ym or smaller,
in the total amount of kaolin is preferably 50 percent or more.
The mass ratio of the binder to kaolin in the
Coating layer is preferably 100:50. TIFf the mass ratio of

25 kaolin is lower than 50, sufficient glossiness may not be




10

15

20

25

As a binder, a water-based resin is preferably used.
5 As a water-based resin, a water-soluble resin or a
WO Q7855468 sper si bl e resin may be used. Any typecBhir2006/322900
wat er - based resin may be used depending on the
pur pose. For exanple, the follow ng water-based
resins may be used: pol ywWrHd alcohol; a nodified
ol yvi.nyl,.al cohol such as_ani on-nodi fi ed pol yvinyl 10 -
Obgf‘%%%%u Th5%HSnt8i FPeai b ATt EHRoRMOBRL Of kaolin,
acetal -nodi fied polyvinyl al cohol; polyurethane;
HORRYS%4 mihepyheoflddaAety a2ndodhd itdd gkenyuangtoperty of
pzrrolidone-such as pol yvinyl pyrrolidone- vinyl
kagtir amdegopolyigbr sheanyhg force are taken into account, the
pyrrol i done-di net hyl am noet hyl nethacryl ate

masppoaierof gaslennisesryfdyHbIRy obird®88eddin terms of
di met hyl am noet hyl nethacryl ate copol yner, or viny

copydalidone- met hacryl am de propyl trinethyl anmmonium
chloride copolyner; cellul ose such as carboxynet hyl

cel l ul os y | ul_ose, or . ,

hydroxyp?ﬁb? chgé%géggi?ééﬁﬁﬂ Ed VEEEFT TP hERI S HiFRarsion

catj.oni z hydroxyet hyl cel | ul ose; polyester, 20
Of'pg’fdylggﬁ*ﬁ% %eacF‘gY ’\(/%’%‘%fe%‘ir,y SRPRAYIBE| PRI tGr< s ftedrene-
puie Sions of these substances; synthetic resin nade of
Utpfiﬁ‘fé’& EPPOLBTGE Bt HeHeE To oLy B reppdPattiarles, or

subst ances such as poly(nmetha)acrylic acid,
PolyStyenRapatEitkas dey o disedd Sharathpve organic

phosphoryl ated starch, self-denatured starch, 25
Pigmgmitenivagdbst aseh, irotdeatb imadibhed st ar ches,

pol yet hyl ene oxi de, WD 2007/ 055408 PCT/ JP2006/ 322900

- 74 pol yaneyhmeueick sefdargandcabginnbce agl dpgoda, JThe
in

- above substances nmay be used indiVvidually or

mﬁ?ﬂh??%i@ﬂent ARG, d '?:%a%%)ﬁelé%’?tfé‘%%sefe%%ﬂ‘{) QXEO mass
percent. An organic pigment as described above has a specific
gravity lower than that of an inorganic pigment and therefore
provides a thick, high-gloss coating layer having a good
coatability. If the mass percentage of an organic pigmént is
less than 2 percent, a desired effect is not obtained. TIf the
mass percentage of an organic pigment is more than 20 percent,
the fluidity of a coating liquid becomeé too low and, as a
result, the efficiency of a coating process decreases and the
operational costs increase.

Organic pigments can be divided into several types
according to their particle shapes: solid-shape, hollow-shape,

and doughnut-shape. To achieve a good balance between the

glossiness, coatability, and fluidity of a coating liquid, an




cation-nodi fied polyvinyl alcohol, acetal-nodified
pol yvinyl 5 al cohol, polyester, polyurethane, and
WO pirggsgber - pol yeur et hane copol yner are especp@l/ipeoos/322900
preferable in ternms of ink-absorption rate. Any type
of water-dispersible resin may be used depending on
t he purpose. For exanple,~the follow ng water- 10
di_spersibl e resins y .be used: Pol yvinyl acetate, .
Or8fRyFeREI Pt %Vﬁﬁﬁ@éﬁ%%& L6y ¥y PeRevoid
styrene (netha)acrylic ester copolyner, (metha)acrylic
Pegseplags| Shetl Pegsiopdi Ayl hagkentand wet kypaeoyl Héametdr of
(ester) copoalyner, styrene-butadiene copolyner, an
begwhpheheZ prrop\d -éheurc dpobyederalite pol yvi nyl et her, and
silicone-acrylic copolymer.. A water- dispersible
resi n mayscanbhides of asS-dri-BkisBE 2geih SHCPr@Serably used.
nmet hyl ol nel am ne, methyl ol hydroxypropyl ene urea, or
5 i socyanatgs Alwterdba8bli- e£958) | DKINGLLCARBILYTR resin or a
containing a wunit of nmethylol acrylam de nmay be used
a =i s] 0 ' Two, 0 re.of the
wa%%%e?¥%$§%%§g%g?%§%§sﬁﬁé %éggél bdeﬁgb%yggn§§ E%E%EE sed
the same time. The.mass ratio of the ter-based
reBi0i 1Y 4 o b CSRERELTA Thc bR SFay el Of sexaibie, the
Eeferabl 2:100 to 100:100, .and nore preferably
20319559 07 FrG S Fhacaba B bS MRt BPLFBIbabedtcohol; a
resin in the coating layer is determ ned so that the
moRpt 2ed Wols5408 1Pet L¢P 0sudR 200@nionsmodified polyvinyl
i qui d-absorption rate of a recording nediumfalls
10 alwphdl n eatisperictifiedngel yWen alwahel; dospecsidl-enodified
colorant is used, whether
polyvinyl alcchol; polyurethane; polyvinyl pyrrolidone; a

modified polyvinyl pyrrolidone such as polyvinyl pyrrolidone-
vinyl acetate copolymer, vinyl pyrrolidone-dimethylaminoethyl
methacrylate copolymer, quaternized vinyl pyrrolidone-

15 dimethylamincethyl methacrylate copolymer, or vinyl
pyrrolidone-methacrylamide propyl trimethyl ammonium chléride
copolymer; cellulose_such as carboxymethyl cellulose,
hydroxyethyl celiulose, or hydroxypropylcellulose;-modified
cellulose such as cationized hydroxyeth&l cellulose; polyester,
20 polyacrylic acid {(ester}, melamine resin, or modified versions
of these substances; synthetic resin made of.polyester—'
poclyeurethane copolymer; and other substances such as
poly{metha)acrylic acid, poly(metha}acrylamide, oxidized
starch, phosphorylated starch, self-denatured starch,

25 cationized starch, other modified starches, polyethylene oxide,




to mx a cationic organic conpound in the binder is
optional. 5 For exanple, primary to tertiary am nes
WO ewaossetact with sul fonic groups, carboxyl gregRsso6)322000
am no groups of a direct dye or an acid dye in a
wat er - sol ubl e ink, and forminsoluble salt; or a
nmononer, ol igonmer, or polyMer of quarternary anmoni um
alt nry be used. Annng %Egnl,an ol i gomer and a 10
PO PR B G TS nary SafmH Um 25, 5808 - e BEE| aPPYe
referable. As a cationic organic conpound, the
SUPSERBGR I gnas iifs isfced nfayideatiser in combination.
di met hyl am ne- epi chl orohydrin pol ycondensat e,
di met hy| admerey drhepmibavepsuhstandealr ipplyedngensatehol ,
poly (trinmethyl am noethyl-nmethacrylate 15
camebhyhedd fiaie)polgvahly| antsieohy dRehh onbaer 868 Yh&i-Hy1
copol yrmer, poly (diallylanm ne hydrochl oride-sulfur
5  aldbRXid6do1ydadeyal byh ani r ' y
A8o1y byh o0t oenLydr ogy 9bigeE§g%o%%}%ﬁ?Eﬁ5§ane

(all'yl am ne hydrochl orid- diallylamn
ide- dj.al.l ' r. ol yvi pyl am ne .
e R S T AL et
raglewlori'de-urea-fornaldehyde condensat e, pol yal kyl ene
pol yam ne- di cyandi am de amoni um salt consensate,
di methyl _ diallyl amoni um chloride, poly diallyl
net hyl = arfitfe tYRGdPECRRBRT oélsHsaIsi bl gi SRFYN mRyEhysed
ammoni um chl oride), poly (diallyl dinmethyl anmonium
dependiid ers ihupudbest de)Fopaixnan@le dibé | §dl bwietchyater-
amoni um chl ori de-di allyl am ne WD 2007/ 055408
10 dipysik2R06.e322900ay - U6 Unmti:ophllevidel decévatd vadthylene-
acryl am de-di allyl di methyl anmmoni um chl oride
pobppiol Winelcetac by Lap6t gy, @mqf%tgb:@héyl s B

hydr ochl ori de copol yner, pol yet hyl eni m ne,
(mStH RPT RCester copolymer, (metha)acrylic ester polymer,

polyvinyl acetate-(metha)acrylic acid (ester) copolymer,
styrene-pbutadiene copolyﬁer, an ethylene-propylene copolymer,
15  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 selfmcrosslinking copolymer containing'a
unit of methylol acrylamide may be ﬁsed.as a water-dispersible
20 resin. Two or more of the water—dispersiblé resins described
above may be used at the same time. |
The mass ratioc of the water-based resin to the
pigment in the coating layer is preferably 2:100 to 100:100,
and more preferably 3:100 to 50:100. The amount of the water-

25 Dbased resin in the coating layer is determined so that the




R AT

derivative such as acrylam ne polyner, and nodified 5

pol yet hyl eni m ne al kyl ene oxi de. The above substances
WO pfj/05a08 used i ndividually or in conbinati on.PCT/JR2866/322900

preferable to use a cationic organic conmpound wth a

| ow nol ecul ar wei ght such as di met hyl am ne-

epi chl or ohydri n pol yconde®at e or pol yal | yl am ne

.hydr.ochlorid 10 and a_cationic.organic co nd with a
LRREPEaftE e e BelParSelate Wi TR A
%gLaLIyI di met hyl amoni um chloride) in conbination.
SPESAPpAFetP¥%h a case where only one cationic organic
conpound is-used, using cationic organic conpounds in
conbi nat i $ren mpr@ies-dragerdenks tgolar@ntedgceseds whether
feat hering. The equival ent weight of cation in a
tocatikoai cat bnganicrgaoipoondpolrtdiiredhiey bthdeeoi b odwlk ional.
titration nmethod (performed using pol yvinyl potassium
5 Fogsukkahgl@ndhitielatydicBe tebt ugdy i Snitfef ehabl yebet Weeth 3
and 8 neq/g. Wth an equival ent 20 weight in the above
sufl2Bf&c &f@hﬁg)/d$%%%§&§ a?éépéﬁ 55"%miﬁ%tb98h55059QQ|éirect
compound falls wthin a preferable range. I'n the
u { t quLyal e [ of tion, 1he
T oA oI ofpatna T IR e efSarSPn Hifpbie
ter so that the.solid content in the solution
S2h&é oftbs? PSS - 231 PEPEENLOT P PHSCofttr BRaFsernary
perfornmed. WO 2007/ 055408 PCT/JP2006/ 322900 -77 The
amgPP I gB pItt Nees PCofSEe AYHhi AT gani 1ieoRpHLATRE i
preferably between 0.3 and 2.0 g/nR2.1f the dry
10 podppesi ¢of ngssrifriany camopaiy sadhnhce cospetial iy drmfmrable.
t han

As a cationic organic compound, the following
substances may be used: dimethylamine-epichlorohydrin
polycondensate, dimethylamine~ammonia-epichlorchydrin
condensate, poly (trimethyl aminoethyl-methacrylate

15 methylsulfate), diallylamine hydrochloride-~acrylamide
copolymer, poly (diallylamine hydrochloride-sulfur dioxiae),
polyallylamine hydrochlorid, poly (allylamine hydrochlorid-
diallylamine hydrochloride), acrylamide-diallylamine copolymer,
polyvinylamine copolymer, dicyandiamide; dicyandiamide-

20 ammonium chloride-urea-formaldehyde condensate, poiyalkylene
polyamine-dicyandiamide ammonium salt consengate, dimethyl
diallyl ammonium chloride, poly diallyl methyl amine
hydrochloride; poly (diallyl dimethyl ammonium chloride), poly

(diallyl dimethyl ammonium chloride-sulfur dioxide), poly

25 (diallyl dimethyl ammonium chloride-diallyl amine




10

15

20

25

0.3 g/nR2, sufficient inprovenent in inmge density and
5 sufficient reduction in feathering nmay not be

WOaelviessesl. Any surfactant nmay be used dependi pgr

. Aifhobé)§§z9oo
pur pose. For exanple, an anion surfactant, a cation
surfactant, an anphoteric surfactant, or a nonionic

surfactant may be used. -Anphg the above surfactants,
184,20 ionLé sarfactant is 10 especially preferable.
YREFGHIGOAT €8 r Foic St Viehpr avay Lo de-diaddivst dimethpd
density of an_image, and thereby reduces bl eeding.
AMEGR I ERa APl @t 1dsh sl lyowicn ga aopl g -6 caylbad HeRESalBY1 amine
be used: higher al cohol ethyl ene oxide adduct,

hysireghphendé dipoiimeirenpobyk ey Belthugine, T athy188ifine
et hyl ene oxi de. adduct, polyhydric al cohol fatty acid

deesvetiet hwhanesoxicde1a8dHE po1 PN Hndl ;ﬂgg?ﬁi 1gdam' ne
e ethy

et hyl ene oxi de adduct, fatty acid am ene

poQ&édByE@K&ﬁﬁne'EQkSXeﬁél?Q%Q%{ep epé5%§§?gﬂu§%¢9%ﬁﬁ may be

et hyl ene oxi de adduct o ol'ypro

ekhyl gne; e)d dduct.. . gl ycerol fatty acid ester,
uspentaggfﬁéﬁ%%%ﬁ g%a??yco%%T%% r, sorbitol-sorbitan
fatty acid ester, suc&ise fatty acid ester,

pol yhydr it diScERGESEPRYE &0 HEE aardtapranobrgamis compound
.{atty aci d am de. The above substances nmay be used

VitR g G aiEalecslar nwetsi: reudiors 28mPohyhamtiie- al cohol
is not limted to a specific WO 2007/055408

P PeiT) PRF0UE L3220 DPconddh datpe cangoany 1l yhen e NRIAMBYEETLE1d

al cohol may be used depending on the purpose. For
an@x@uqﬂhiongbyoegﬂhict¢dMﬁﬁUﬁﬂ QHEEOQaP@latively—hi h

pentaerythrite, sorbitol, or surcose may be "used.
mQIﬁduMa&nﬁeight such as poly (diallyl dimethyl ammonium
chloride) in combination. Compared with a case where only one
cationic organic compound is used, using cationic organic
compounds in combination improves image density and reduces
feathering.

The equivalent weight of cation in a cationié
o;ganic compéund obtained by the colloid titration method
{(pexrformed using polyvinyl potassium sulfate and toluidine
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

that the solid content in the soclution becomes 0.1 mass

percent. No pH contrel is performed.
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oxi de adduct may be nmade by replacing a part of
ethyl ene oxide 5 with an al kyl ene oxi de such as

WO peiGpyiseme oxi de or butylene oxide to the expeRipiohddazonn
the water solubility is not affected. The percentage

of the replaced part is preferably 50 percent or
| ower. The hydrophile-lipophile balance (HLB) of a
nonionic gurfactant is preferably between 4 and 15,
and nore 119 PrersRaniy pesfeeh gh%uﬁﬁtmpnrvh@rgaasc
ratio of the surfactant to the cationic organic
CORpRPBENES | R prafadrablbgteeen00td a6l 200, gand. Tbriche dry
preferably 0.1:100 to 1:100. O her conponents nay al so
depesatideass ooff Hheccattiingicldrdayier dompohedexkentwéPathan
its advant ageous effects are not underm ned. Exanples
0.6f gpnhersuveaipesatt smpAst it taddi thMEs JSHSTH PSRN
al um na powder, a pH adjuster, an antiseptic agent,
su@fgcadhantddddant inT lhﬂ.p% Ay .g9ating
| ayer qu%éﬁﬁggﬁﬁiﬁptgga?%éa S g%?{ggghgghéggli¥ﬁé'
exanp| [ l,.ayer be forned
v agn SP??%‘:?%SE Biren SRS ar SRPp A c%“aﬁ% PUrPRgrd For
[ appl ying a coating liquid to the base nmaterial .
B A BPRGR AP LI O i Ia CAEIOR SR Eacanings
liquid, a coater such as a conventional size press, a
AMPRU-GIGO S¥rFRCHANEr 3% @ achiiomicr ansfartaity angyr bes usad.
bl ade coater, a rod WO 2007/ 055408 PCT/JP2006/ 322900
Angy dédwt @bovansarfakafts,ceanheniont c aswtifddianicaat er
may be used. Also, using a conventional size press, a
egpeicel aldlyl psefergbbss, Aduing ki Uk taansierinyzR ekl G88er
attached to a paper nachine for
resistance and density of an image, and thereby reduces

bleeding.

For example, the following nonionic surfactants may
be used: higher alcohol ethylene oxide adduct, alkylphenol
ethylene oxide adduct, fatty acid ethylene oxide .adduct,
polyhydric alcohol fatty acid ester ethylene oxide adduc£,
higher aliphatic amine ethylene oxide adduct, fatty acid amide
ethylene oxide adduct, fatty oil ethylene oxide adauct,
ethylene oxide adduct of fat, polypropyiene glycol ethylene
oxide adduct,.glycerol fatty acid ester, pentaerythritol fatty
acid ester, sorbitol-sorbitan fatty acid estér, 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
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the inpregnation or application of a coating liquid
may 5 inprove the efficiency of the process. There is
worzm7efraes fic limt to the anount of a coati ngctiusdi22000
on the base material. However, the solid content of a
coating liquid on the base material is preferably
between 0.5 and 20 g/ nR, -ggd nore preferably between 1
and 15 10 g/ nR. After the inpregnation or application
tYBE aEEN 1yPe PhuPalYRYEr ¥oalangali favdbraysee drpendiing
The tenperature for this drying process is preferably
onpeleEa Pre® -afier268ane e ceg 1 yoelrsilus trimethglobpropane,
limted to the specific range. The exenplary recording
peneakyhhisiec, i sorbetdd, recwuicgamehloBeohiséfe PESLMne
i nvention may al so have a back |ayer on the back of

oxide NRERUTREE bal maddth Pt daver %e%oaﬂv\@ﬁneéﬂgglé?ﬁes%xide

mat eri al and the coating | ayer or between the ase
s ateriah.ardt he; bac yer. ctive |l ayer
wlma\y e pnyg‘v?lged éﬁétﬁé&goaggf ipﬁ?pﬁrg)\?gr@_ B%géﬁ {))? kf%ﬁt ele
| rs.may 20 b osed of one layer.or multiple
o1 RS R ER e EalB T hate ABEDSRLTEOL FY i 9% aE fected.
Thwithin t he a%ove range of invention, the recording ,
TEAUAATESE Ph EhR r?lg]c%ﬁecﬂ kG tretfoRreferdel prak@srcent
i nvention na% be comercially available coated paper
or f pwedtf s@hephy At PRyl leokinaphidpebaflances (iRl wrie 2ot her
than recordi ng nediumused for ink jet. W 2007/ 055408

noPCHiIP200668220001 s - 1@k drdtd ypbeterahl ¢ afvht]l Jr amdagere
of the recording nediumused in the recordi ng nethod

prafeddid yobeseseni vt il i s between 50 and 2509/ n2.
When it is less than 50g/n2, it is

The mass ratic of the surfactant to the cationic
organic compound is preferably 0:100 to 10:100, and more
preferably 0.1:100 to 1:100.

Other components may also be added to the coating
layer to the extent that its advantageous effects are not
undermined. Examples of other components include additi&es
such as an alumina powder, a pH adjuster, an antiseptic agent,
and an antioxidant.

The method of forming the coéting layer is not
limited to a specific methed. For example, the coéting layer
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 ligquid, a

coater such as a conventional size press, a gate roll size

press, a film transfer size press, a blade coater, a rod
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easy to produce poor transportation that the recording
medium5 is clogged on the way of a transportation

WO noupsseosso that there is no strength. When tRE/JIP2006/322900
granmage of the recording nmediumis over than

250g/ n2, the recordi ng nedi um cannot finish turning

in a curve part on the way9%ef the transportation

course so , that _the st r-engtha?%‘%iper becones to

cogtebnt e bYLTE PR eady GdlicE°pbot maY be used.
transportation that the recording nmedium is_clogged.
Rlpet ap$inp enfseaiveahicenat $hee fr@sent i AFERt Fohl af#e press,
descri bed bel ow. However, the present invention is not
orl anfibd tmertdferspécefprass yatdiastiedséd anbapenemahirks for
(Preparation exanple 1) - Preparation of dispersion of
thOl ¥PEEgndtiBroRar hbpl £Satie aifiangoaepper liquid may
pht hal ocyani ne pi gnent To prepare a dispersion of
imPRLYTREndTILHAARALHLG! 68 tOYAIdHT a copper _
pht hal ocyani ne pighent, the air in a 1L 20 flask wth

a mChaniﬁ%reSt_‘LisrFqﬁ;s?{é}%%Pfé eter @hgi 8Q§9I(99\Nzas

inlet tube, a ref and a droppi ng tfunne

replaced sufficiently with nitrogen gas; the 1L f.lask
ORI G LA T 1y fhe 18250 e Bione oS 8Ly BFe s <

acid, 12.0 g of lauryl nethacrylate, 4.0 g.of
CopbEYet Py | MOAGH-PEoL 1 HRE AR yilg éaS& pagessabi 1 (RhfFably

macr oner (Toagosei Co., Ltd., brand name: AS-6), ss WO
bep@edh 0551 G1PCT IPR006BR 2008 pPrefermly kptgresh 1 and 15

nmer capt oet hanol ; and the tenperature was raised to 65
g/fliegr e t@el shasimFhenatd.on xedappl itéoiowfofl G0.®aging

liquid, the coating liquid may be dried. The temperature for
this drying process is preferably between 100 anq 250 degree
Celsius, but is not limited to the specific range.

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 the 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 invention, 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.
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styrene, 25.2 g of acrylic acid, 108.0 g of lauryl
nmet hacryl ate, 36.0 g of polyethyl ene glyco

WO pRITREeY| ate, 60.0 5 g of hydroxyethyl net hagewh@bess22000
d

36.0 g of styrene nmacroner (Toagosei Co., Ltd., bran

name: AS-6), 3.6 g of nercaptoethanol, 2.4 g of

azobi sdi net hyl val eronitridsf- and 18.0 g of nethyl

et hyl ketfne, was dripped into the 1L flask for 2.5

hours. 10-Aft®PH I&Eilﬁpfq’i@t\/@%af@@ﬁﬁﬂ &fedhearaigeding

solution. of 0.8 g of azobisdinethylvaleronitrile and
megaug gsed Hett resphgingenetiodvast dhieppedsent oitwentdion
~flask for 0.5 hours. The resulting solution was
ispetiveen fT ahch@G0gdt’ t helHeenper akuless ofhfb SRPHEE it is

Cel sius, 0.8 g of azobisdinethylvaleronitrile was 15

eaagded prodite pobiit teansgas-dtiem tharsehyt Lon, ¥as, '
matured further for 1 hour. After the reac(tg?on 9 medium

; X t int
sHhabtge 368, Sy S5 AL SBEGIE  , foer

t he
g W ent pop. of 50 mass% obtai ned. A | i
15\8%% []SI t;j)lfn % %t'hehgé{ja?%%dg%%wnﬁ%er O?S?E?i DA® 5 MeAigEn is
[ts I ght - average nol.ecul ar wei ght (My) was
Ov‘rgrpég%}tarneg\ﬁggﬁ‘m rf%gtolr&]rnghﬁ“%%%g?aé}iw dnaRdakdrning
. _pol stvyr ene, solvent: tetrahydrofuran). The
lnv\%i‘é’lﬁ CaPEFhgEY FBR SR M Wbieghranapo1E2 100m dNextse 28
g of the obtained polynmer solution, 26 g 25 of copper
thphithe 6éyanohb of grarR; bEXcBeg obolstmbdd PRhRsS M VO
2007/ 055408 PCT/ JP2006/ 322900 -82 hydroxi de sol uti on,
ea0 @ eironpthyboet hytarkgtconeridndtBO oK recording medium
i on- exchanged water were m xed and stirred

is stifdggedent | y. The

Detailed embodiments of the present invention are .
described below. However, the present invéntion is not
limited to the specifically disclosed embodiments.

(Preparation example 1)

- Preparation of dispersion of polymer

microparticles containing copper phthalocyanine pigment-

To prepare a dispersion of polymer microparticles

- containing a copper phthalocyanine pigment, the air in a 1L

flask with a mechanical stirrer, a thermometer, a hitrogen gas
inlet tube, a reflux tube, and a dropping'fuﬁnel was replaced
sufficiently with nitrogen gas; the 1L flask was charged with
11.2 g of styrene, 2.8 g of acrylic acid, 12.0 g of lauryl

methacrylate, 4.0 g of polyethylene glycol methacrylate, 4.0 g

of styrene macromer (Toagosei Co., Ltd., brand name: AS-6},




resul ting substance was kneaded 20 tines using the
Tripole Roll MIIl (Noritake Co., Limted, brand nane:

WOoRRR7R4%ps The 5 obtai ned paste was put in 200,
i on- exchanged water and stirred. Methyl et hy&@%ztogsﬁgénm
and water in the liquid was distilled away by using
an evaporator. As a resul4g1-160 g of pol yner

jcroparticle dispersion with a cyan col or was
E“g%ta%

*n8d°* TREEGHLAPIEERPaRt 2BE ER YRIIRATGItUre was raised
m croparticle 10 dispersion was 20.0 mass% The
toaver dgarparteltiasdi afbear &DBUWMC ofoltite oqpob¥Ne00.8 g
m croparticles in the polynmer mcroparticle dispersion
styaenepedSu? eyl ol tlerglper betlie B0&SO @ Siff HRUkL,ON
anal yzer (Mcrotrac UPA, N kkiso Co., Ltd.). The

meateraga Py tidle dianBbeyetes1 &3 GhS ol eéﬁ%%ﬁ@i{é&é?%o.o

exanple 2) - Preparation of dispersion o
5 BiFChORAGL A GRRhaLD i | i nacridone
J pi grrgnt- },bb\ pl)gylslyrrer m c#g%%%i’t %2@/ |§perssf”5%m\7'vi p-romer

0 caqal s_prepared ubstantially the
(ngﬁggérgn@noe'r’ g"st 'h\g%r%g%plg?%% cﬁ?n—e@a I'g g, OEx%:/ept t hat

meSeale o B msrlt1 Req 122 _was used instead of a copper
pﬁ?ﬁ‘a?%“é%m e “pirgfeftf . 279kl siisetde lparl erentt ui kavetamd

(D50% of the polynmer mcroparticles in the polyner
18&9@%

Matyd gtbpeér seornavas 25intpredr édtei tie all. flask
particle size distribution analyzer (Mcrotrac sr. WD
foppd77 08B4G8 PCT/ JP2006/ 322900 -83 UPA, Ni kkiso Co.,
~ Ltd.). The average particle dianeter was
10 After the dripping was completed, a mixed solution
of 0.8 g of azobisdimethylvaleronitrile and 18.0 g of methyl
ethyl ketone was dripped into the 1L flask for 0.5 hours. The
resulting solution was matured for 1 hour at the temperature
of 65 degree Celsius, 0.8 g of azobisdimethylvaleronitrile was
15 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. 2As a result,
800 g of polymer solution with a concentration of 50 mass¥ was
obtained. A portion of the obtained pelymer solution was
20 dried and its weight-average molecular weight (Mw)‘was
measured by gel permeation chromatography (sﬁaﬁdard:
polystyrene, éolvent: tetrahydrofuran). The weight-average
molecular weight was 15,000.

Next, 28 g of the obtained polymer solution, 26 g

25 of copper phthalocyanine pigment, 13.6 g of 1 mol/L potassium




127 nm (Preparation exanple 3) - Preparation of
di spersion of polynmer 5 microparticles containing

wonmiowazos yel | ow pi gment A pol ymer microparti Ci’@T/JP2006/322900
di spersion with a yellow color was prepared
substantially the sane manner as the preparatl on -
exanple 1, except that C-g2-Pi gment Yel | ow 74 was

ed .instead of a copper phthal ocyani ne pignment. 10
Yﬂs{ X3 e éagubh% A% wicdneeshyE OB ol dfettdne ,pehngndp g of
.mcroparticles in the polymer mcroparticle dispersion
1%§Xcﬁé§§9¢eﬂawlt Werepaviked| endi gei diest rdufiftiiciBntly. The

anal yzer (Mcrotrac UPA, N kkiso Co., Ltd.). The
reppdtage pabpsiaiee disankhendwas? d 6t inB ulsan(gpltﬁ@a*r@i <9De
exanpl e 4) - Preparation of dispersion of carbon black

Refiflones s edNod 1 falelldoanat Rgt 898N rankP Nafe_ §41§ Irb"f‘hsa
bl ack dispersion, 150 g of a commercially avai

5 obtaihea, phack RiImRAt (-LPEP ol# &%n- oelx%thlagﬁuazggter and

m xed in 400 m of sufo thes
di e bead ; ..
st%?%& II\fs(url C %éc\#l ket ©4G t“@tterlfelgofﬁﬁ?i%hqma%d"as

osu
dlglz??fltc@e sol ;hyl on. vvas stirred for 10 hours at 140-150
B &Y UPHBT 8Bt AYRRFANUWrr yAias pasuli, 100D g of
E‘l i on-exchanged water, 25 and the sol ution was
POLYART i RLFPEAE 163 C00DSPORF 10N Wi tWDa2097h 056UA8 was
PCT/ JP2006/ 322900 -84 result, a surface-treated
obtaiprerh bl Bk sedt dcaket evas of the polymer micrcparticle

10 dispersion was 20.0 mass%.

The average particle diameter (D50%) of the polymer
microparticles in the polymer microparticle dispersion was
measured with a particle size distribution analyzer (Microtrac
UPA, Nikkiso Co., Ltd.). The average particle diameter was 93

15 nm,.

(Preparation example 2)

~ Preparation of dispersion of polymer
microparticles containing dimethyl quinacridone pigment-

A polymer microparticle dispersion with magenta

20  color was prepared in substantially the same manner as the
preparation example 1, except that C. I. Pigﬁent Red 122 was
used instead of a copper phthalocyanine pigment.

The average particle diameter (D50%) of the polymer
micrcparticles in the polymer microparticle dispersion was

25 measured with a particle size distribution analyzer (Microtrac




obt ai ned. The obtai ned carbon bl ack wet cake was
di spersed again in 2,000 mM of ion-exchanged water;

worb/opHoef the solution was adjusted with |is8iM006/322000
hydr oxi de; the solution 5 was desal t ed/ condensed usi ng
an ultrafilter; and then the solution was filtered
wth a nylon filter with sgB-average pore dianeter of

up pﬁg ?s a result, a black carbon di sp_ersi on with a
rgheKEIE8Ne@mt rdftd-dn offhe0awa5Ea0s ieartisgheadietetdd was

The average particle dianeter (D50%.of the

124 &feparticles in the carbon bl ack di spersion was
neasured w.th a particle size distribution analyzer
(M crotracPrifyratNidekiesampde, 31t d. ). The aver age
particle dianmeter was 80 nm 15 (Production exanpl e

1) - Producticyn e iehas fi H_KspJPserPQﬁCng;oély&ggn i nk,
r

20.0 nass% of the dispersion of poly
{ B j WAl r ht.hal ocyani ne
5 miBrepepaltiLd €3 gﬁhahﬁ;ﬂgngaﬁ?g&ﬁlowpyéﬁgpgg%o h’ 230

pi gnent prepared int preparation e

mass% of 3-nethyl -1 ..3-but anedj ol,. 8.0 mass% of

gl yceri n,};‘gé. gwrr%é:s%iﬁ'”o@@ﬁ?h%e? HispersigRedibh, a yyellow
coTBSS % of FS-300,(DuPont) used as a fluorinated

SOF 52 dHCP3ge8 1hasubsbintiabdyl the cAvechant@d asmethe

as an antiseptic or a fungicide, 0.5 mass% of
PISPATR 2 SEghplLe| 13- pregrinddiadl C.25. aRflgaenertdilow 74 was

~anmount of ion-exchanged water were m xed (100 WO
use) 0l VBBV S LPETEIPRE0 41322900 yan8henpssieat. t ot al ) ;

and the mxture was filtered using a
10 The average particle diameter (D50%) of the polymer
microparticles in the polymer microparticle dispersion was
measured with a particle size distribution analyzer (Microtrac
UPA, Nikkiso Co., Ltd.). The average particle diameter was 76
nm.
15 ' (Preparation example 4)

— Preparation of dispersion of carbon black
processed with sulfonating agent -
To prepare a carbon black dispersion, 150 g of

a commercially available carbon black pigment (Printex #85,
20  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 the solution; and then the solution was
stirred for 10 hours at 140-150 degree Celsisu. The

obtained slurry was put in 1000 ml of ion-exchanged water,

25 and the solution was centrifuged at 12,000 rpm. As a




menbrane filter with an average pore di aneter of 0.8
pm (Production exanple 2) - Production of magenta
WO ReIR/0538080 produce a magenta ink, 20.0 nmass% BET/A¥F006/322900
di spersion of polyner mcroparticles containing a
di met hyl qui nacri done pignment prepared in the
pr epar at i on exarrpl e 2, 2X8% mass% of

thyI but anedi oI nmasgs% of al cerl n,
=il 5 Sl T o AR L5 TR AR 07t

FS- 300 (DuPont) used as a fluorinat ed surfactant, 0.2
OlfgdgRchi Pk St tiay nEAl e Kb Jasd W arltaeptispersed
or a fungieide, 0.5 mass% of
a@-ﬁamjmzz-mwl- lof3-ipropatedinged verichrar oBrd g aihiLing
of ion-exchanged water were m xed (100 mass%in
sdlottdlon, warsd sidiestied wiehvas thiildengdidesiing A the solution
menbrane filter with an average pore di aneter of 0.8

5 wa&mdes(aart@dy%bin@@n%é@m%%n? aRr QAUGtd AN 1y Y &l PWHAK the
To produce a yellow ink 0.0 mass% of the di sperS| on .

sos_e L tAQLY Bl H;Grapant mges aC ?#&%' il +8.MQaz0, avesrage

I'ow pi grrent prepared in pr epar 86 & exdnpl’e

% _of met hyl - 1, 3- but anedi ol ss% of
%I%‘y?erall“%%ef 57 Falivh of S 2o thAIEr 3 ROARTOGGIO™. 5
mass %, of gOO (DuPont) used as a fI uori nat ed
dlsT’EFfr&&P&ntw 1t RESESREf COPFERET A OPARECIlA RIGSSGs éths
as an antiseptic or a fungicide, 25 0.5 nass% of
obgajpiefe- 2- net hyl -1, 3- propanediol, and a WO 2007/ 055408
PCT/ JP2006/ 322900 -86 certain armunt of i on-exchanged
10 wat er wer e Thxeav¢i9@e npsstbcle diameter (D50%) of the

microparticles in the carbon black dispersion was measured
with a particle size distribution analyzer (Microtrac UPA,
Nikkiso Co., Ltd.). The average particle diameter was 80
nm.

15 (Production example 1)

- Production of cyan ink -

To produce a cyan ink, 20.0 mess% of the
dispersion of poi&mer microparticles containing a copper
phthaloCyanine pigment prepared in the preparation example

20 1, 23.0 mass% of 3-methyl-1, 3-butanediol, 8.0 méss% of
glycerin, 2.0 mass% of 2—ethyl-1, 3-hexanediol, 2.5 mass%
of FS-300 (DuPont) used as a fluorinated surfactant, 0.2
mass% of Proxel LV (Avecia KK) used as an antiseptic or a
fungicide, 0.5 mass% of 2-amino-2-ethyl-1, 3-propanediol,

25 and a certain amount of ion—exchanged water were mixed (100




10

15

20

25

Sofi Y At i o FPNL AR By

intotal); and the mxture was filtered using a
menbrane filter with an average pore dianeter of 0.8

WO Bp7/0638Hduct i on exanple 4) 5 - Production Ofpéi‘/gfﬂﬁgé/ﬁ%goo

To produce a black ink, 20.0 mass% of the carbon
bl ack di spersion prepared in the preparation exanple
4, 22.5 mass% of . 3- net hyl—-85-3- but anedi ol , 7.5 nmass% of
Heerl mass% 2-pyrrolidone, 2.0 mass% of
el LA R s e o2 R GG 300G &
%EpPont used as a fluorinated surfactant, 0.2 mass%
TBPGx L H0GT Aid @Ky e niaged Doy cand iame tseptd T Or8 aum.
fungi cide, 0.5 nmass% of 2-am no-
2- et hyl - 1, 3Pppdpahédnokxampliea2gertai n anount of ion-
exchanged water were m xed (100 mass%in total); and
the 15 mi xt dr eroasctidhesednsgbngaai grnbrane filter
with an average pore dianmeter of 0.8 pm The surface

t ensi ons aﬂﬂon§§@§té'§SmgéeﬁP§ 1h?k52@r8dﬁggd agftgﬁ

production exanples 1 through were “measureé
did d,be e LS. ar shomn in 20 t abl e
gégﬁﬁgﬁwégs%? Ao e PSR dos Bt podiBethyl
quggg bgés Hgg ur ed at 5 de ree Celsius with the
6 sco f PTERFT8Eng) ot 8. Preppgatippnexampde 2,
>Xg R24. 60r fter 3. m nutes). 25 <Measurenent of
225nrfages t‘éﬁrsr#dﬂgtW'zbO%]%’éﬂU%dP@F/J?’2©Oﬁ¢18229©ﬁ - 87

The static surface tensions of inks were
glycerin, 2.0 mass% of 2-ethyl-1, 3-hexanediol, 2.5 mass$

of FS-300 (DuPont) used as a fluorinated surfactant, 0.2
mass% of Proxel LV (Avecia KK) used as an antiseptic or a
fungicide, 0.5 mass% of 2—amino—2—ethyl—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 3)

- Production of yellow ink -~

To produce a yellow ink, 20.0 mass% of the
dispersion of polymer microparticles containing a monoazo
yellow pigment prepared in the preparation example 3, 24.5
mass$% of 3-methyl-1,3-butanediol, 8 mass$ ef glycerin, 2.0
mass% of 2-ethyl-1, B—hexanediol, 2.5 mass% of FS5-300
(DuPont) used as a fluorinated surfactent, 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
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measured at 25 degree Celsius with a surface

tensi oneter (CBVP-Z of Kyowa Interface Science Co.,
WORR/05540%i ng a platinum plate. 5 Table 1 Vi spoBink¥06/322900

Surface tension (nPa.s) (mN'nm) Production 8.05 25.4

exanpl e 1 Production 8.09 25.4 exanple 2 Production

8.11 25.7 exanple 3 Prodifftion 8.24 25.4 exanple 4
e material with a

ct f mat eri_al has _ L
e SR St A R B My gt fomesss
. from Q.3 mass%slurry made of _ 10 materials in the
10 Sroﬁ’ﬁﬁé "bé‘|“€5v.{%r9n Myife udie, yagr £dd teres s¥sime a membrane

aper maki ng -process, an oxidi zed starch solution was
fiﬁﬁﬁF—’i ¥dthnaphaveassenreaei diamphersolfi @.Gomment of the
oxi di zed starch on the base material was 1.0 g/nR.

Leaf bl eachéBridattipul ex4iBke) 480 mass% 15 Needl e
bl eached kraft pulp (NBKP) 20 mass% Precipitated

cal ci um carboredeudbi @mdopapeacd PrAR1l,. Okutana Kogyo
Co., Ltd.) 10 mass% Alum numsulfate 1.0 nmass%

Amphot er i ¢ B4 asedadds and, Name: 1 Gat 03219, N ppogNSC.

Ltd.) 1.0
carbon black dispersion prepared in the preparation example
4, 22.5 mass% of.3~methyl—1,3—butanediol, 7.5 mass% of
glycerin, 2.0 mass$% of 2—p§rrolidone, 2.0 mass% of 2-ethyl-
1, 3-hexanediol, 2.5 mass% of FS-300 (DuPont) used as a3
fluorinated surfactant, 0.2 massg% of Proxel LV (Avecia KK)
used as an antiseptic or a fungicide, 0.5 mass% of 2-amino-
z-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.

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 1 below.

<Measurement of viscosity>

The viscosities of the inks were measured at 25
degree Celsius with the R-500 Viscometer of Toki Sangyo Co.,
Ltd. (cone 1° 34’ «x R24, 60rpm, after 3 minutes).

<Measurement of surface tension>




WO 2007/ 055408 PCT/ JP2006/ 322900 -88 Neutral rosin
si ze ébrand name: NeuSize M 10, Harinma Chem cals,
WORPRI/055498 3 mass% Ret ention aid (brand name: NReARS06/322900
HYMO Co., Ltd.) 0.02 mass% 5 (Production exanple 1)
-.Production of recording nmedium1 - A coating liquid
with a solid content condehntration of 60 mass% was
produced -by [LX] 70 mass%_ of clay used as_a pignment
bt oh o B 5RaL S, BERE e ke frdbng " ia, druduRaner or
of .2 r | er; 30_mass% qof = heavy cal ci um
me@asr%c?pﬁf;tagc v%%tnﬁ}e&ﬁ% PG USariitdy @ §Uafecer tegtsipmeter
8 mass%-of styrene-butadi ene copol ymer enul sion,
(CFL])??(,Ed”ZaQ fakyadRe dinker faiceh Sgighass Cor.anditdi.onusing a
tenperature (Tg) of -5 degree Cel sius; 1 mass% of
Plghagporiletest erified 15 starch; 0.5 mass% of cal ci um
stearate used as an aid; and water. To produce the

2 recordi ngrateldi um 1, the obtained coating |iquid was
applied on both sides of the above base material so
that g8 g/ ne of ] 7 mt—of—the—coat+rg—26-t-ai d
adheres to each iﬂ'_ﬂgoﬁg)’ng a bl adeSEdacertensien t he
base nateri al 7285 by hot ai|r(raNdm)
PebBRgEGahender ed) g @Froduction €Xa Z) = Product] on
eQhme&eqr di ng mezlisuén?z - A coati ng%'gui d wth a soLi d
content 25 concentration of 60 ndss% was produced py
Produatjod0 mass% 8.09 254
example 2 -

Production 8.11 ‘ 25.7
example 3
Production 8.24 25.4
example 4

~ Production of base material -
A base material with a grammage of 79 g/m* was
produced ﬁsing a fourdrinier from 0.3 mass$% slurry made of
10 materials in the formula below. In the size press stép of
the papermaking process, an oxidized starch solution was
applied on the base material. The solid content of the
oxidized starch on the base material was 1.0 g/m.
‘Leaf bleached kraft pulp (LBKP) . 80 mass%
15 Needle bleached kraft pulp (NBKP) | 20 mass$
Precipitated calcium carbonate (brand name: TP-121,
Okutama Kcgyo Co., Ltd.) 10 mass%

Aluminum sulfate 1.0 mass%

Amphoteric starch (brand name: Cat63210, Nippon NSC Ltd.)

1.

0




WO 2007/ 055408 PCT/ JP2006/ 322900 -89 of clay used as
a pignent in which clay 97 mass% of. particles have a

WodeEeesses of 2 pmor smaller; 30 mass% of  hepy¥ pr006/322900
cal cium carbonate with an average particle dianmeter
of 1.1 pm 7 mass% of styrene-butadi ene copol yner
emul sion, 5 used as an adigs8sive, with a

g%aﬁs-gransltion tengerature (Tg) of -5 degree

PEFBS: TBS Y nEL8% SPTPRSSHABRT cNewst aei ¥r il sHaréna
0.5 mass% of calcium stearate used as an aid; and

Chggdealsto Ipcoduce O-Remae6ér di ng medi um 2, the obt ai ned
10 coating liquid was applied on both sides of the
Rbovet basecaidullerand same hatR-81 glepR wiMcsotsd d, ceat gnt
of the coating |iquid adheres to each side using a

bl ade®d dmatmyss®and the base material was dried by hot
air and supercal endered. (First enbodinent) 15 - Ink

5 set, recordipgodRet Yoy &Rt @oey recording By a
conventional nethod, an ink set 1 made up of the cyan

i nk produced i} duction exanpl e th magent a
i nk produced %ﬁocﬁlﬁgtgélgd%%tjf%%oﬁx]aﬁ%r%e%i,ul?h 20

yel l ow i nk produced in, the production exanple 3, and
the bl ack m‘ROEbJ?Jo%cj;bq‘Hfit“Het}br%oﬁR:H%nc%&%%te 4

was pre ared.f | mages_were printed on the recording
CORERNHRPEL ARt ATt AR PRARSSeYas pradygesd brikméxdpgsifemasss
pIL at ‘an image resol ution of 600 dpi using a 300 dpi
of geepyonsednanda pEgpennt en photbt yhay appanatss bavi ng
nozzles wth a nozzle
10 particles have a diameter of 2 um or smaller; 30 mass% of
heavy calcium carbonate with an average parﬁicle diameter
of 1.1 pm; 8 mass? of styrene-butadiene copolymer emulsion,
used as an adhesive, with a glass-transition temperature
(Tg) of -5 degree Celsius; 1 mass$% of phosphoric esterified
15 starch; 0.5 mass% of calcium stearate used as an aid; and
water.

To produce the recording medium 1, the obtained
coating liquid was applied on both sides of the above base
material so that 8 g/m’ of solid content of the coating

20 liguid adheres to each side using a blade coatef; and the
base material was dried by hot air and supercalendered.

(Production example 2)

- Production of recording medium 2 -

A coating ligquid with a solid content

25 concentration of 60 mass% was produced by mixing 70 mass$%




WD 2007/ 055408 PCT/ JP2006/ 322900 -90 resol ution of
384 according to an enbodi nent of the present

WO 200750 nNn. The total anount of ink per unit BCEE2D@I322900
secondary color was limted to 140 % and solid-col or
i mmges and characters were fornmed. 5 (Second
enbodinent) I nk set, recod@i-ng medi um and i mage

o 93120 RTReB SR, L OLTER U8 URS! S0l Lalt e,

recordin 10 nmedium 2 was used as a recording nedi um
PartRCiESehBYE AeRiPNetprk ofed, HPeldr §MAg LREdi B MaS§° of

i mage recording |mages were forned in substantially
heghy sadeiumScambhneptasvilé Bhr svesabedpawniclexddépmeter

that a cormercially available coated paper for
ofgtavups; pri nhiseg Obir angrearebutdpdeacDiopglgmaagernl=Gon,

g/ m2, Ni ppon Paper |ndustries Co. Ltd.) (hereafter

5 usedl kedaa meGEEHVBY W&éhua1§ﬂaw@StH§ﬁ§1@§oﬁ tefpRidicige
medi um 20 For each of the recording nedlun11 t he

(Tgfcgdegngg g”béisﬁﬂg recergaegeﬂeél gprﬁca”DU”t

trans pure vvat er an

ferre i gk _produced t he produc
etk nr 6% EiaFERTe sy BB S8 Efeselrnll BERGNASE Ngeg o an
aig nan1c scanni ng absorptoneter. 25 The results are
h

oftidi Hat&Bble 2

To produce the recording medium 2, the obtained
10 coating liquid was applied on both sides of the above base
material so that B g/m® of solid content of the coating
liquid adheres to each side usiﬁg a blade coater; and the
base material was dried by hot air and supercalendered.
{(First embodiment)
15 - Ink set, recording medium, and image
recording -~
By a conventional method, an ink set 1 made up
of the cyan ink produced in the production example 1, the
magenta ink produced in the production example 2, the
20 yellow ink produced in the producticn example 3,‘and the
black ink broduced 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

25 printer prototype apparatus having nozzles with a nozzle
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WD 2007/ 055408 PCT/JP2006/ 322900 -91 <Measurenent of
anounts of transferred pure water and cyan ink with

WO 2hpasmes scanni ng absor ptonmeter> For each ofPGHEP2603¢322900
recording nmedia, the anmounts of transferred pure water
and cyan ink were 5 neasured using a dynam c scanni ng
absorptometer (K350 seri®9- type D, Kyowa Co., Ltd.)

at .25, degree | sius _50%RH. The a nts _of
refPLALLERT 8 Phlfe>GGPER ARd By AR FRECITE o £0F BTRSent
~of 100 ns and 400 ns were obtained by interpolation,
ingepfgonhe TRE&NEPEALAMRNBENPS ABESBRE] YR T1@1SadoT 2
"poi nts around each contact tine. Table 2 Pure water
secnkdprydgoiponvwaexanpicet Ce- 24P %Centasrldsmtesdior images
Contact Contact tine:100ns tine:400ns tinme: 100ns
antii BRa40008rEi wetreR€oamdidng 10.1 m/n2 20.2 mM/n2 7.2
m/n2 14.8 m/n2 enbodi mrent Medium | Second Recordi ng

25.2 M/ 2 28:8ch&/ 8Rb34ifent] N2 19.4 m/nR
enmbodi mnent Medium 2 Third Recording 10.4 m/n2 21.8

m/n2 6.4 nll?ﬁk85§tﬂ1é@@or&ﬂﬁgdﬁgﬁf mMedhM; Rage

Qualities of e Images printed in the first thArough
third enbodi ments were evaluated in ternms of 15
Te5REHRY, “bl eedi ng, spur marks, and gl ossiness. The

results are shown in table 3.
Images were gbrmeg in substantially the same

manner as the first embodiment, except that the recording
medium 2 was used as a recording medium.

{Third embodiment)

- Ink set, recording medium, and image
recording -

Images were formed in substantially the same
manner as the first embodiment, except that a commercially
available coated paper for gravure printing (brand naﬁe:
Space DX, grammage = 56 g/m?, Nibpon Paper Industries Co.,
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 2.
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<Beadi ng>
sol i d-col or

The degree of beading in the printed green
i mge was eval uated by eye observation 20
WOMIeFBhg to the evaluation criteria bel ow. ¥WOryr2006/322900

2007/ 055408 PCT/ JP2006/ 322900

-92 [Ev

al uati on

criterial] AA: No beading is observed and inmage is

evenly printed.

Beading is Qheaﬂ

i s observed.

the pri
<

W

eval uation criteria bel ow.

cJ5uss

observ

%d. 5 : %x
deRG>CITRECHEGPe8%0
ted bl.ack characters in the yell ow background
CESIREY.

BB: Beadifig-is slightly observed. CC

cessi ve beadi ng

freredginigopure

&idh Sysamigt isGirradawr dibmp nt At er>

10 [Evaluation criteria]

AA: No bl eefPhgeRshobfethedabndecharactiéng areiial, eamley

printed. BB: Bleeding is slightly observed.
amBuaddi of iteaciséa@rnedpseryedtelb Dl BLEESIIK Grere

bl eeding i s observed and outlines of :
meblureedns<hgua BBhise cTReaA8Ghee aBkoTPHLERIKS (K sidhe

printed i mages

seggéeal dit%et ®,t h‘\%fo?b% eyl ,u%ﬂcpﬂ

[ Eval uation criterial
The amounts of transferred pure water and. cyan ink at a

contact time of 100 ms and 400 ms were obtained by

Cliteg]

CC:

characters are

was eval uated by eye oObservation

geg?égmbelsius 50%RH.

interpeclation, using the transferred amounts measured at

time points around each contact time.

Table 2
Pure water ink production
example 1 (r=25)

Contact Contact Contact Contact

time:100ms | time:400ms | time:100ms | time:400ms
First Recording | 10.1 ml/m? | 202 ml/m? | 7.2 ml/m2 14.8 mi/m?
embodiment | Medium 1
Second Recording | 25.2 ml/m? | 28.5 ml/m? | 146 ml/m? | 19.4 ml/m?2
embodiment | Medium 2
Third Recording | 104 ml/m? | 218 mI/m2 | 6.4 ml/m? | 8.8 ml/m?2
embodiment | Medium 3

Qualities of the images printed in the first

through third embodiments were evaluated in terms of

beading, bleeding, spur marks, and glossiness. The results

are shown in table 3.

<Beading>

The degree of beading in the printed green

solid-color image was evaluated by eye observation

according to the evaluation criteria below.
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AA: No spur mark is observed. BB: Spur marks are

observed slightly. CC Spur marks are clearly
Woobssssesl. 25 DD Excessive spur nmarks are opsgidRssion

WO 2007/ 055408 PCT/ JP2006/ 322900 -93- <d ossi ness>

The degree of glossiness of the printed i mages was

eval uated by eye observatd9es according to the

eval uation criteria below, 5 [Evaluation criterial

AA: | mages ]i:‘éaiew?ﬁﬁwngFéél%?FlaﬂSB: | mages are gl ossy.

CC:. Inmages are not glossy. Table 3 Beading Bl eeding

Spit: i Pea@disy Aes b srinwid BR:BBIBRBE s enbasll yast inted.

Second AA AA AA BB enbodi ment Third BB BB BB AA 10

erfiodiBeentinbhd spredsieyiit liynwenddwred.s not [imted to the

speci fically disclosed embodi nent, and variations and

modi-f iBeaidieRs iFRy:1Re MBdepMd Y, departing fromthe

scope of the present invention. 15 The present

apR: ealdeR ik %%%%Qn%niﬁa%@y§¥%ed.
<Bleeding>
The degree of bleeding of the printed black
characters in the yellow background was evaluated by eye
observation according to the evaluation criteria below.
[Evaiuation criteria]
AA: No bleeding is observed and characters are clearly
printed.
BB: Bleeding is slightly observed.
CC: Bleeding is clearly observed.
DD: Excessive bleeding is observed and outlines of
characters are blurred.
<Spur marks>
The degree of spur marks in the printed images
was evaluated by eye observation acéording to the
evaluation criteria below.
[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.
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WO 20065540the entire

priority application No.2005-327318 filed on Novenber
11, 2005, and No. 2006-025042 filed on February 1,
contents of which are her eI/ JP2006/322900
i ncorporated by reference. 94 - CLAIMS 1. An liquid
drop ejecting head conprising a nozzle ejecting liquid
drop of recording |iquid-9%-iquid chanber
connunicativgi& connecting to the nozzle and a drive
el ement pr&8sOrPzifigSthe recording liquid in the
liquid chanber; a water-repellent process repelling

the recordi el fgaraei ef pLesr4RASONCH ShpfRELNGLIg 2 mages

nozzle formation nmenber form ng the nozzle, and the
wasaege-luepeld byt epreocbss rok tawnogicero r ddinge thef drent i al

part of the nozzle formation nenber is different from
evial@awdler crapelianbepioacess on a surface of a nozzle

form ng part of the nozzle formati on nenber, wherein a

wat er - r epel [epgyuopibheceutgrigircunferential part of
the nozzle formation nenber is relatively higher than

a yal gfmﬁ%ggegéeew%%tgg&wzl e formng part. 2. The

i qui p e]ec ad as clained in claimi,
%’eic# an eﬂa%e relgéson of the outer circunferenti al
parti- of "ihe fo7zIE $bhati on menber is covered with a
protection nmenber formed with a resin nenber having

t e watietee s et |ey3L9%$SYrhe |iquid drop ej ecting
head as clainmed in claiml1, wherein the outer

ci rcunf er®sriaal3 part of the

Beading Bleeding Spur mark | Glossiness
First BB BB BB BB
embodiment
Second AA AA AA BB
embodiment
Third BB BB BB AA
embodiment

The present invention is not limited to the

specifically disclosed embodiment, and variations and

modifications may be made without departing from the scope of

the present invention.

The present application is based on Japénese

priority application No.2005-327318 filed on November 11, 2005,

and No.2006-025042 filed on February 1, 2006, the entire

contents of which are hereby incorpecrated by reference.




nozzl e formation nmenber is covered with a nozzle
cover, and the water-repellent process is provided on
the nozzle cover. 95 4. The liquid drop ejecting head
as claimed in claim3; ssherein the water-repellent
process is provided on both side of an outer side and
an inner side of the nozzhemgcover. 5. The liquid drop
ej ecting head as clained in claim1, wherein the

wat er -repel |l ent process including silicone resinis
provided on the nozzle formng part of the nozzle

formati oim nenberd @odhejdatgingl lraop @yrgetinihdeach@aszle
claimed in claiml, wherein the water-repellent
ejectimmopcespuiccinumi npf fdamrdivey anorphbusa subgtiahcshamber
conmpound i s provided on the outer circunferentia
commurpiga tigfe hec oot el idrivmt i ion nmgwles ard ahdeiveudlement
drop ejecting head as claimed in claim1, wherein the
pPressebRil 13 Wi tREwboterl Fatkani s mkshilciuis dignkaence
between an ejection direction of the liquid drop and
waterzrepekatoPICeE T | P Tharifel tht %30 1didst di rfgt 19 g d.

.96, 8. An immge form ng apparatus provided with a
PrOVl%%o?rai%_gsw&fej%{t% PO B TR Ry hing the
I‘lOZZl%,Ir g%lxcgj’ teklﬁnlv%ﬁ\f]@%]’g"gaépg lreer‘cl:torg%}on shseaodf Iasn tolﬂll.lecelJ_l quid

circumferential part of the nozzle formaticn member is
different from the water-repellent process on a surface of a
nozzle forming part of the nozzle formation member, wherein a
water-repellency on the outer circumferential part of the
nozzle formation member is relatively higher than a water-

repellency of the nozzle forming part.

2. The liquid drop ejecting head as claimed in
claim 1,

wherein an edge region of the outer circumferential
part of the nozzle formation member is covered with a
protection member formed with a resin member having the water-

repellency.

3. The liquid drop ejecting head as claimed in
claim 1,

wherein the outer circumferential part of the
nozzle formation member is covered with a neozzle cover, and

the water-repellent process is provided on tThe nozzle cover.




claimed in claim1. 9. The image form ng apparatus as
claimed in claim 8, wherein the recording liquid is a
ink including pignents 10. An liquid drop ejection
apparatus provided with g¢he liquid drop ejection head
as claimed in claiml1l. 11. An recording nethod, in
which liquid drop of recording liquid is ejecting
fromthe liquid drop ejection head as clained in

claim1 and a recording is perfornmed on a . recording
e Ui 58 THET R v LMD LI e T A

.11, wherein the recording nediumis conposed of a

claimpidse pmaterial and at | east one coating |layer on a
surface of the base material. 97 13. The recordin
met hodhase bl af e dva ke et e hient \er s 96 t e RFRUHIeSfon
the recording liquid transferred onto the recording

both sedéuof adn accont azide i amed ofn 100s sedsuredilby mozzle
dynam ¢ scanni ng absorptoneter with an environnental

covercondition of 23 degree Celsius and 50 %RH is between
2 and 40 m/nR2, and the anount of the recording liquid
transferred onto the recordi ng nmedium at a contact
time of 400 ns nmeasured by a dynam c scanni ng

absorpto ef ;W eny.l C L1 f. 23
dogrco e TidES B Yo Lo A Con e Bl 0

._14. The recording nmethod as clained in claim1l1,
claim™1,

wherein the water-repellent process including
silicone resin is provided on the nozzle forming part of the

nozzle formation member.

6. The liguid drop ejecting head as claimed in
claim 1,

wherein the water-repellent process including
fluorine amorphous substance compound is provided on the outer

circumferential part of the nozzle formation member.

7. The liquid drop ejecting head as claimed in
claim 1,

wherein the head is a side shooter mechanism which
is difference between an ejection direction of the liquid drop

and a direction of a flow channel of the recording liquid.




wherein the anobunt of a pure water transferred onto
the recording nediumat a contact tine of 100ns
neasured by a dynam c scanni ng absorptoneter with an
envi ronnental condition gof- 23 degree Cel sius and 50
%RH was between 2 and 45 m/n2, and the anount of the
pure t f - ' i at a
yal £ £ﬁ%@4%fu%§m%ﬁpéﬁ§a%§%@&{@ed ediin at

contact tine asur ed a dynam Cc scanni ng

r.pto er . Wth an environmental condition of, 23
recor§IP R Al BSR4 e st SRERl 85 i
. . 15. The recordin thod as cl aj in claim1l1,
which e reCE RIS ATRA e TR ki §.0 COMmse el S L fesd 29
. the base material and the coating |layer, and a solid
claimgdntentladt the coating layer is between 0.5 and 20
g/n2. 98 16. The recording nethod as clainmed in claim
11, wherein the granmage of the recording mediumis
bet ween 50 and 250g/nR. 17. The recordi ng net hod as
cl ai ned The ciige 1flg rminieerappa tdren s ecordi ngnaedirun isim
supercal endered. 18. The recordi ng nethod as cl ai ned

8, in claim11l, wherein the recording nmedi um contains
kaolin as a pignent. 19. The recordi ng nmet hod as

clai npek i &y ¢ 1aidn ddoo - yh6s e e fecording fedidimg
contains heavy cal cium carbonate as a pignent. 20.
pigme%-§ recording method as clainmed in claim1l, wherein

e recordi ng nmedi um contai ns a water-based resin.

10. An liquid drop ejection apparatus provided with

the liquid drop ejection head as claimed in claim 1.

11. An recording method, in which liquid drop of
recording liquid is ejecting from the liquid drop ejection
head as claimed in claim 1 and a recording is performed on a

recording medium.

12. The recording method as claimed in ciaim 11,
wherein the recording medium is composed of a base
material and at least one coating layer on a surface of the

base material.




21. The recording nethod as clained in claim 20,
wherein the water-based resin is a water-soluble
resin or a water-dispersible resin. - 99 22. The
recording nethod as claigred-in claim1l, wherein the
recording liquid contains at |east water, a colorant,

and a hHurggt %co%n&%{mrﬁ r@ld@ﬁé@dﬂ?%ﬂﬁﬁ ned,

in cIa|n111 wherein a surface tension of th e

recor | at .
CE|SIf%§¥E %qgkgéﬁﬂ%gﬁéCD erégéhg%ﬂ%?ﬂ%é recordlng
as cI in erein the recordin

crans{Seiny GO Al %em%%é?%.%%%w% PO art HVerdge

particle dianmeter of the dispersible colorant js
100ms Heeqmered. ol andyorns: p?rﬁawngrr%osr%btrw%w% HS

clainmed in claim1l, wherein a viscosity of the
envir@l@mwhg:wil@iﬁﬁepratofé 23 epprren Pl pfumamedrieesRE 1s

Celsius is between 1 and 30 nPa sec. 26. The
betwesrchratidgl rethod ,asnel aihee dmionnt! aifmthe, rewbedding tlHeuid

recording liquid contains a fluorinated surfactant.
transferred onto the recording medium at a contact time of 400
ms measuraed by a dynamic scanning absorptometer with an

environmental condition of 23 degree Celsius and 50 %RH is

between 3 and 50 ml/m®.

14. The recording method as claimed in claim 11,

wherein the amcunt of a pure water transferred onto
the recording medium at a contact time of 100ms measured by a
dynamic scanning absorptometer with an environmental condition
of 23 degree Celsius and 50 %RH was between 2 and 45 ml/m?, and
the amount of the pure water transferred onto the recording
medium at a contact time of 400 ms measured by a dynamic
scanning absorptometer with an environmental condition of 23

degree Celsius and 50 %RH is between 3 and 50 ml/m?.

15. The recording method as claimed in claim 11,
wherein the recording medium is composed of at least
the base material and the coating layver, and a solid content

of the coating layer is between 0.5 and 20 g/m’.




16. The

wherein

recording'method as claimed in claim 11,

the grammage of the recording medium is

between 50 and 250g/m2.

pigment.

carbonate

resin,

17. The

wherein

18. The

wherein

19. The

wherein

recording method as claimed in claim 11,

the recording medium is supercalendered.

recording method as claimed in claim 11,

the recording medium contains kaolin as a

recording method as claimed in claim 11,

the recording medium contains heavy calcium

as a pigment.

20. The

wherein

21. The

wherein

recording method as claimed in claim 11,

the recording medium contains a water-based

recording method as claimed in claim 20,

the water-based resin is a water—-soluble

resin or a water-dispersible resin.
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22. The recording method as claimed in claim 11,
wherein the recording liguid contains at least

water, a colorant, and a humectant.

23. The recording method as claimed in claim 11,
wherein a surface tension of the recording liquid
at a temperature of 25 degree Celsius is between 15 and 40

mN/m.

24. The recording method as claimed in c¢laim 11,
wherein the recording liguid contains a dispersible
colorant and an average particle diameter of the dispersible

colorant is between 0.01 and 0.16 um.

25. The recording method as claimed in claim 11,
wherein a viscosity of the recording liquid at a

temperature of 25 degree Celsius is between 1 and 30 mPa ¢ sec.

26. The recording method as claimed in claim 11,
wherein the recording liguid contains a fluorinated

surfactant.




