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DESCRI PTI ON POLYACRYLI C ACI D ( SALT) WATER- ABSORBENT
RESI N, PRODUCTI ON PROCESS THEREOF, AND ACRYLI C ACI D

wOShED/0s8¢sPOL YMERI ZATI ON FOR PRCDUCTI ON OF PCT/JP2007/051833

WATER- ABSORBENT RESI N TECHNI CAL FI ELD The present
invention relates.to a poIQébryIic acid (salt)

wat er - absor bent resin, §§&§§ process thereof,
and acrylic acid used |n pol ynmeri zati on for productlon
of wat er-absorbent resin. More specifically, the
present invention particularly relates to (i) a

wat er - absor bent resin havi ng i nproved rel ationship
bet ween absorBtaGRIESpHETEY dﬂﬁ?ﬁﬁF@FE§OMaET%RpoIyner
whi ch are conflicting properties of the

wat er - absorbent resin, (ii) a production process of
the water- absorbent resin, and (iii) an acrylic acid
TEOHNIGEL pfIilirt i on process of the absorbent resin,

BACKGROUND ART In recent years, water-absorbent resins

having a hiwdh Waieiiabseehensy & & %\e%lre@ea ﬁé‘Qhod which
frequently used mainly for dlsposable uses,

r@é@f@é zﬁ?%&&%&ﬂétﬁé f@ gﬁﬁgoégglﬁh using an

|apers an sanitary nap
ter-retain for a rlc tur and
r??%Lﬁ??ﬁ%:%ﬂHF%%H ﬁdﬁ%?r? FPEgeﬁaterials. As
to such wat er-absorbent resins, nany nononers and
hydrophilic polyners are proposed as their raw
materials. O them acrylic water-absorbent resins as
BABKGROIED fARI acrylic acid and/or its salt as the
nononers are industrially nost conmonly used because
of their hgiwaetienadbgor hensy. iMdegaf®eming apparatus such
wat er - absorbent resins are generally used for

afi sposabter Usesacsushias i sposaRl &a¢haRer Sind 4 tp.'LoSl:ter
essenti al that they are i nexpensive. Ther ef or e,

h t r o [
P aa o, TS ¢ .sﬂﬁﬁgtié%ﬁ%cﬁlﬁ R ar ?”vﬂmh
absorbent artlcl avoi d roblenB Wth res
TP REE CHRS a1 S5 or S| BRCor e oe5r BEHPEGTEY ARREFatus,
,SEeC|f|caIIy, t.he mater absorbent resin contains the
TofTESRE et esi dbe 167 TaERGH | @2 stitirfACensfighhe henk ejection
content of the unreacted acrylic acid is severa

shdadeedan olrdbdistt heedObppausy e dmegeafdevabhoe im

the content of the unreacted acrylic acid is demanded.
pénfadded i on,ejidee inat enkabSoshentnazzsienmesbeonbi ned
wth white pulp in the absorbent articles. Therefore

there is acdidrdemnadchosnt igx Walteealsor heptt £©8Sidbcument
also to be white so as not to give any

1f f o e¢ﬂ&é§@ﬁ{$%%heaekbpgf&me&0%q{ 3nge rEAUSLL PYenin £ilm

ati on

by plasma polymerization with silicone o0il is described and a
nozzle plate of the ink jet head having the ink-repellent thin
film thereof is described.

Also, in the invention of the patent document 2,
after an ink-repellent film which is polymerized in fluoric

resin or which is polymerized in silicone resin is formed, the
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In addition, the water-absorbent resin is

wat er - swel | abl e and wat er -i nsol ubl e. However, as
wdeswrosgsss i n Pat ent docunent 1, in the water- r0saPvET051833

r.esin, there is also contained an uncrosslinked

wat er - sol ubl e ponner(mateQ sol ubl e conponent) in the

1 hange f. sever w % to . several ns of wt % _The
Heckpsda<sf Bhincth ARt vhfEF &5 dfipst 2 thbsphere

conmpgnent is also demanded. Mpreover, as described in
XY HO I GXYRERt 2DY WHeE b sohenEuAR FRY J82 eeiadishipgluded

the water- absorbent resinis required to possess
iraddeptiab-eenei dentbEbiptanen vppropered eso ublter fheessilre,

such as absorption capacity under pressure and |iquid
ré@esImealy Ifity bedemepressid.e. | n order to solve the

above problem there has been suggested the process

lnC|Ud|ngf%ﬁ%n%tgecﬁﬁe@@|wnﬁﬁiQDOQ a200908er havi ng
inmpurities in small anobunts to produce a

wat er - absarent pEslRen EXAMRILS00h-5Y6Be o Pr OCESS

i ncl ude: the process T1ncluding the step o carrying

out purlflcatlon so that a nononer has a heavy netal

content of not nDre than O .1 ppm and the step of

carr |n%:out nerization of the nononer (Patent
D;ﬁﬁ%&%ﬂﬂ- @E\T heNBEREERL i ncl uding the step of

carrying out polynerlzatlon by using acrylic acid

i ncl udi ng FeerEykire dnnhee arovel pgoeet docsmehts dmand £, it

(Patent docunents 4 and 5 ); the process including the
istepr oforgaderedgtbat P | SHagat o@naaf eage ypott b bff ahe

pol ynmeri zation to obtain an acetic acid or proprionic

n@eifk aRntent; efinkessntdamn 400 jppR-tBatiest RNt an

); the process including the step of carrying out
nerlz n | cl ud

g g e i

the proces i.ngl udi,ng the of car

pol yner | zatn lﬁyugpnge%%tf?rt | hscmzzﬁé Egtﬁgp?tﬁm i

in small amounts (Patent docunent 8 ); and the process |
mppkedcin a Waterepeprlient yiaygTode ABIPREr | QatdbiPThyforming
using acrylic acid including hydroqui none in snal
theouatsr{Rateditendotagento® the AozizRe platessurfataidithg
the step of reducing the anobunt of inpurities in
whBb ertape Flnta 10gker fapseridenizziesholet pert dbh avd ngmoved.
processes have been suggested. That is, the process

hngu&@'&qsééte = 8Rofh 1heatdnie @Cgﬁb' CtAEI fni fdpdN ent
dehyde treatment agent (Patent ocunent 10 ), and

t.§ of oé:r?sesdc_{/n%}olf(g%g %E titg—%?%&oflet 518 ?? %ﬁéfén%e has a

h™an ac ercar cunen
di scl osed in Patent documents 3 through 11
Baeh Sigyeuti onenReCROtE T L, Fgaach & Bland Mhich
wat er - absorbent resin with excellent properties by the

iprpeerendimiladi g the serppwfineuott FhEgoRERIRY cp%tl&n is
or the like as raw
separated from the nozzle plate, it becomes smaller, and is

made into a shape having a peaked and sharpened edge (a peaked
portion) .
There is a possibility of exfoliating the ink-

repellent film of the edge portion because a wiper contacts
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material at a high purity. However, there occurs the
cost problemand the probl em of decrease in

wonrodwssdssi ty. Furthernore, there has been suggesturmo7/051833

t he polynerization process for a water-absorbent
resin, including the step~8f adding trace conponents
in certain amunts for the i,nprov n{ i.n praqgpertie
R SRS PREHTPRNG" vEREr L RERE Felrh, VSR gore e
t hereof includes; the process in mhigh acrylic acjd,
sweERce REVABLy phehaPe cMEnti o ig8re 08 2020 Phifi@est sdth the
docunent 12 ); the pro.cess in which there coexists
wipedf UF forokdlbyt 8 REOOrpimI(iRkst subbebeunent 13 ); and
the process using netal (Patent docunments 14 and 15 ).
However, inlsBat apt sHewtnEmMtSiglideadd (&8, ihele meowiitde that
the problemthat tke resultant water-absorbent resin

aPREOIES: L@ Beedoihugnsn Y§|Bﬁma@zeré@i@%i sethedh @he ink-
nmet hoxyphenol and furfural, which are contained in a

no l. d:Q_the u e _produsti 0 ;
B e b ddtBet s e TP aseusentod) - oRoLes5. 4 o
No. 4654039 [ Patent docu 2.1.,U.S, t ent . No.
coBhotad CoRTeAE BOCEHENOS Hh) AbknEsRe Dhexarindh 1 2t the
Patent Publication No. 31306/ 199 1 (Tokukai hei 3-3
tizee)f [Tuppdvingoelinthk- 4 BechiissnedetUhex arr RN/ ARY
Publ i cati on No. 211934/ 1994 (Tokukai hei 6-2 11934)
ofPat ent thecdeEnstBbiliny evhairikonal Publication W004 /

52949 [Patent docunent 6 ] International Publication

W03 / 955nl@ddRatient dactierdasis] oEuaopeast Patsinip Netween
1302485 [Patent docunent 8 ] . U S. Patent Application

iFHbéﬁ&aé | Q% NR ng0RA4: O 109 d FdrPabeBtadag N e &rding
U S. Patent No. "6444744 [ Patent docunent 10 ]

I ' l. Publ i L ON. .
e
Pat ent, doc, t 12 . S. Pat ent [ i
SRS fochen 12 ] WS Sabemt ol ezt ion

U S. Patent Application Publication No. 2004 / 0110897
Therefore, it is a general object of the present

invention to provide a recording method, in which an opening
portion neighborhood from an opening portion edge of the ink-
repellent film formed on a surface (nozzle plate) of the ink
jet head base material is a shape that is hard to be
exfoliated by wiping and the method is able to utilize the
recording performance of the ink jet head to the maximum by
using the ink jet head formed in a superior shape having the
jet stability.

In order to achieve the above-mentioned object,
there is provided according to one aspect of the present

invention the recording method with the ink ejected by the ink
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[ Patent docunent 14 ] U S. Patent No. 5439993 [ Pat ent

docunent 15 ] European Patent No. 145754 1 DI SCLOSURE
wWQOR0d7NSEST | ON An obj ect of the present inventi 8QTiJB200T051833

provi de a process for producing a water-absorbent

resin having an inproved r&tationshi p between

. absorptiqn c city .and water-sol ubl e pal yner, which
je}r }ecagii'lf Ilf“ci”ﬁﬁgh p?%p]é'pi i eg‘fleﬁgv\g?%?g abs ofragr(redr?td resfn,
bei ng niIdI% controlled for polynerization reaction, ,
SURf 3o f AgPaRd TR GAINGhiegh 1BksorbtheR! HEFEr BPespening
bei ng of no odor, being uncol ored water-absorbent
pomsian dober 1igndd bed enfimredusedstebhished gland the ink jet
productivity. In order to solve the problem as a
he¢asuld folrmext ensh vichaiesaartie, crbest-ssentarsl efrezh€or the
present invention have foundthat the problemcan be
oSN MRA Y- tRbAGHEL bR EIsraksar PERt ré@si Ierlly 18Re@asy a
process including: the step of polynerizing a nononer
! > D : | i . . '
PLOR SR BeLBEE N R R FRe, RERLEEHIPRL sty goening
organi c_conmpound havi sol ubi,l it ar anet.er gf 1
o GG B e ot Bt o e e &b SIS ] <8l tae
particul ar heat treatnent, and_have conpleted the
syfeaentof] frenbren . maRE adpdeizzileaPl§tein a process for
produci ng a wat er-absorbent resin by polynerizing an
acryl i c acihg¢redonpose tampunthafudhegiakr yraesfainechodto the
or its salt, the process includes: (a) the step of
ré@s ¥ty medl uhagdt cal cqradagerdimat b@n106 dideneyudddcby a
acid conposition to forma hydrogel crosslinked
PRIl AR nGPAb s &f WAR%I BV Aentti00@londi tions
crosslinked pol yner by application of heat, the
C ' i npoEsS] t | H_Ng : I rd
o T L otna, cont b Y O P 2 Betveen 4
wher ei he unpol yneri zabl e _organj c conpound has a
a0\ LT e OF “FHE 2ty SE e SEsRisp o, the
In the process for obtaining a water-absorbent resin
reeeEtdihdedduphat pr eg@itagth i 6/, 4PPegns measured by the
unpol yneri zabl e organi c conmpound is preferably
dymarhicl extaomiaddeds o rotaiveieoe witht Bevaceyhéntadciapnditions
conposition. It is preferable that the acrylic acid
cforaRsdtdtaite 93paci famdl wa dtiate aunoaiepts5@f Rhes between
unpol yreri zabl e organi ¢ conpound included in the
73ghy| 3¢ agi gzconposition is adjusted to 1 to 1000 ppm
by wei ght. The unpol yneri zabl e organi c conpound is at
| east one oynd. se ro e 0 sist|
of heptané&ﬁgyngphig %§%§%ﬁ%§§%g¥k§tﬁ§% %@% 0 é%i é&%

| uen . . ;
wggegetﬁgnsferred onto the recording medium at a contact time

of 100 ms measured by the dynamic scanning absorptometer with
environmental conditions of 23 °C and 50% RH be between 4 and
26 ml/m?, and the amount of the pure water transferred onto the
recording medium at a contact time of 400 ms measured by the
dynamic scanning absorptometer with environmental conditions

of 23 °C and 50% RH is between 5 and 29 ml/m?.



et hyl benzene, xylene, diethyl ketone, diisopropyl
ket one, nethyl propyl ketone, nethyl isobutyl ketone,
waorbdTyissass but yl ket one, n-propyl acetate, n-buPgi/JP2007/051833
acetate, diphenyl ether, and di phenyl. The
unpol yrreri zabl e organi ¢ cofpound is aromatic compound.
The proce f.o ' t.er - absor bent '
the pr esez:?t ilns\r/ ntel%%%%?gf@?%\gl% ariher lpﬁc#;\%g%%:l (ge
after the ste b) , (¢) the step of subjecting the
RRP BRI S b LS REFTIT 5 S a8 ePbsSPTHIG Laver
treatment by application of heat. In the steps (b) and
Ofcy Surfrceerlt the sHBPRFBUNSteRia t enperature not
| ower than a boiling point of the unpolynerizable
or gani ¢ coffpaimgrelferehéestlept (e ,rddordingreéaialie
to carry out hot-air drying wwth a gas having a dew
5 cpapbted@fobtit ach@ Que|§uﬁ¢;@@rm5aﬁoénﬂr@ﬂ@%d@:ialg
wat er - absor bent resin of the present invention, the
[ i i Kt i f lack udes. ;
o contant Cor aht b | 2 6°R5 I50 Bkr b Petveen

[ i ~@t_} east one conpound content of which is 1 to
O?ﬁogg%ﬁ%? Ir\‘/\éight, t he conpound bei ng sel ected from

t he group consi st of . b- hydr oxypropi oni c aci d and ,
acrylic acf%l i rﬂ?@%,‘%rﬁ{%ae pﬂgﬁ%t SQAFETEgRt ehitlyy recording
which is 0 to 0. 1 ppnby wei @t. In the process for
mpeddn cha eet wase P0apsdr behtgfesi n of the present
i nvention, the radical polynerization is preferably
10 aqueous sdlutisopredeyablez@tatonhelhecprdiagsmédium be
produci ng a wat er-absorbent resin of the present
stip¥esiloddrsedqar ef erably such that the step (a) is a
step of neutralizing the acrylic acid conposition with
a basic coppos! Q%890 tHen cald We‘&gragh radi 63 contain
pol ynmeri zation of a resultant neutralize groduct,
reby_ formn hydr ogel crosslinked pol yner,. the
R SR LR T S SR M T
tTe,basic conposition having an iron content of 0.2 to
CBLOPHR RATRIGHHE PR BePHEHCFe2q . A wat er - absor bent
resin of the present invention is a water-absorbent
15 resin prodifeed wyreperghbei Haly e reeoybingans¢dium contain
conposition, the acrylic acid conposition having an
auwpotyreasehblesiorn gabt cis qrpoischbdentant ofe nodtamioased
than 10 ppm by weight and an iron content of 0 .01 to
résppMdYya WeitEH-soWiBLEI fed e dpOhyer-dabber HNdaniresin.
conpound has a solubility paranmeter of (1.0 to 2.5)

104 (I ) 2. Hieralele A0s0r Doy 1haSEBOLif NS 1east

present invention is pre y such that t

Iy |zahl & organic_conpound is at | east one
W%%%%bdggag% egﬁédaggoﬁf¥ﬁ$§%¥%ﬁb consi sting of

t ol uene, di phenyl ether, diphenyl, heptane, dinethyl
20 dI is preferable that the sur%ace tension oyf the

ink at a temperature of 25 °C be between 15 and 40 mN/m.

It is preferable that the ink contain a dispersible
colorant where the average particle diameter of the
dispersible colorant is between 0.01 and 0.16 um.

25 It is preferable that the viscosity of the ink at a
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cycl ohexane, and ethyl cycl ohexane. A sanitary

material of the present invention includes the
woabeErossissor bent resin of the present inventi oRCAMIP2007/051833

acrylic acid conposition of the present invention has

an unpol yneri zabl e or ganitétonpound content of 1 to

1000 m by Lght, the unpol yneri zabl e organic
t%ﬂﬁﬁ&@%ﬁﬁeh8§¥§5 aCs?ﬁ[hﬁqWeF? ga?ﬁﬂe? M# TGESe to 2.5

) x 104 (Jm3)1/2. A process for producing an acrylic

aci d conpd$i iSoRreferelytdsdnthrniekt Fontaima fdewrinated

the step of purifying the acrylic acid conposition in
swtfiecttaaut .unpol yneri zabl e organi ¢ conpound havi ng a

solubility paraneter of (1.0 to 2.5) 104 (J m3)1/2 is

i ncl uded an added to ackviagiee theoabbat-Begoidresd ofjelche

unpol yneri zabl e organi ¢ conpound included in the

£1&F Y l1isC pReivd deAMReSHE Y itD AdbeRbedatPedt tOF 1OR0 pRBRBENt
by wei ght. Additional objects, features, and strengths

. of the p [ ' i) qb d t ;
TR Pon Beriol LS T HLBE O™ CAREY G I g i
. | NVENTI The followng wl] describe the, present
LPRVEIRITER PH GBLATE. D05)Paidirer TaBEbPhert +s hrPident
"crosslinked water-absorbent resin" in the present _
layRierits d9rFefePs RoSarfls fér ahk@pfgmaterial of an ink Jjet
wat er-swel lability and water-insolubility as a result
hedd iwitered aci pgeaingosstiikedost dagtiidee] etioidrhe is
pol ymer, wherein the "water-swellability" neans
e PHuisl iR, Cahes ahkngeBlisdb @RAY g EYshew s hctuttHEESSULRE
of at least 2 tines, preferably 5 to 200 tines, nore

cf5§g3§éggﬂbn%q Eﬁe%O@oﬁiEﬁgioﬁ@%in@h§6?£ﬂoﬁhﬁéighborhood of

‘wat er-insolubility” neanssubstanti a

wat er.- i_nsol.-yhi Li ch_ that e r=so r
t%%nﬁ%ﬁnr%3$Q%%§trgé'%gignég éﬁ%&aﬁﬁggg %% é%&§éh§%§d@§% to
referably O to 25 wt %, nore preferably 0,to 15 w %
th% | F9T RN SEeFaBI JPORATS ROTM-O9 TFRES T RIS AL Ly
are nmeasured by nethods defined in an exanple bel ow. A

apofgrRAting deom( Shpt Funkaes -O§b§6ﬁbéﬁﬁer@£€%rﬁﬂ teezle
.present invention is the one obtained by pol ynerizing
paatenomer including acrylic acid and/ or its salt as a
mai n conponent, wherein the acrylic acid and/ or its
salt is iwmedddhakhameustnofossentingl kyahfféordd®mod the
% nore preferably 70 to 100 nol % still nore

rBESE eI AP e B0t 8119080t 2% P&t ibguhab! ¥s Pheisiat by a

substantially 100 nol % relative to the entire

| usi - |.i,.nki.ng. QL
OB S BBl T 0 0 PURAE) 9019

herein refers to,a nononer including.acryljc_acjd.and/
o L T 2 RarnO compiem PamaFe Kb oracks Htveen 4

synonym fqr "acrylic acid conponent” .
and 15 ml/m®, and the amount of the ink transferred onto the

recording medium at a contact time of 400 ms measured by the
dynamic scanning absorptometer with environmental conditions
of temperature 23 °C and relative humidity 50% RH is between 7
and 20 ml/m.

According to the present invention, the recording



In terns of the properties, the acrylate used in the
present invention is: preferably nonoval ent salts of
waaenoiosgsaci d, such as al kaline netal salts, arODAP2NT/051833
salts, and amine salts; nore preferably al kaline net al
acrylates; and still nore- Ereferably al kal i ne net al
acrylates.sel ected froma sodi I I|th|um
mEEidd A ppoPESLE R sart VR rorol BuPRv b aht Landtyopening
salts such as_calcium .salts and aluntnuntsalts
PRt Lare MGLIDEEKRBPAGL £BPM AN | RRFIRY PRELATR SRR (P hame ink-
resin as obtained in the present invention has
repeErersndlillabifbimgd Thea werffacehor bbat inksjel hepd base
obtained in the present invention, is such that 20 to
m20erdl %s pr ehepabtyabOis h rool c%hsﬁDEEf@lfﬁEﬂdﬂﬂby
60 to 90 mol % in ternms of neutralization ratio, of

5  wibPen@Cifh heupstabdt he POy ey Rheineuthal +eedkdithe
. neuttalization nmay be carried out either to t he

pHREOHIRI, ROMRORARL 4 ET S RALY TR 1731 100 W {d%g the
droge craoss |n e |ng an a
nerlz ion. Furthernnr the neutra zat f. . t.he
ﬁts N EOORBRE ARdot RETRRT STPPR o ho?e patability and
ner na be adopted in conbi nati on. However, it is
?ei%@@ﬁﬁ gtEgbject acrylic acid as the nmononer
conmponent, i.e. acrylic acid included in the acrylic
aci d conpdﬁihdmmbjtaotat kataturemtanshiedygntpes bef the
herei nafter described. (2) Unpolynerizable organic
10 p&esesunthvBe 1vapaiY MEbeZah endifyapipareaupodod tise afbllowing
or gani ¢ conpound havi ng no pol yneri zabl e unsat ur at ed
dgggglggr&gggfydtgog vinyl group, an allyl group, or the
e, and the present invention uses, as an essentia
conponent a nononer including an unpolynerlzable
or gani ¢ conpound content of 1 to 1000 ppm by wei ght,
mherein the unpol [z g ani ¢ conpound has a
i . 2.5 ) 104 (Jm 3)1/2.
In other words, the acrylic acid conposition of the
present i ridéntli G @n@?&ééoﬁﬁ L Ui e thgappk Jet head
or gani cconpound content of 1 to 1000 ppm by wei ght,
15 nebeilei pldtre ussdoliymeni embbéinmegamiic thenpoaadnhasneention;
solubility paraneter of (1.0 to 2.5) x 104 (Jm 3) 1/ 2.
Not e t hat ,Fide urpel yaguiraakhtclhrgaliadnsoapetadattetirtic
present invention is an organic conpound with no

o&OEMHBé'&Pbdt% %%%tl%ateell@m@ﬁ FI@MQh an organic
conpound is (i) a conpound havi ng saturated bonds and

bei ng unpg@gg 280 ¢ by Lagheal %?éé.ya%r' 2athQPacteristic

ul travi ol frer1 zath on,
ol ynmeri zati on ther deco osition or an
C&&?ﬁ?ﬁ?ﬁgg éﬁb@gﬁa é@%ﬁgp(allphat|c conmpound

and alicyclic conmpound), or (ii) an organic conpound
20 such as ant® s dhdis @.é@gﬁg@nahow1ng a structure forming the

ink-repellent layer 1 by coating used with dispenser 4 in an
embodiment of the present invention;

FIG.5 (a) is a figure showing an embodiment of the
present invention and FIG.5 (b) is a figure showing a general

25 structure of the present invention, in which the relationship
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The solubility paraneter (d) is herein a cohesive
energy density and can be calculated fromthe
woabd7mssasg equation: d ((Jm3)1/ ) = pSG M .. PEJURINTO51833
1) where p is density (g/ cnB), Gis the Holly
cohesi ve energy constant,-&G is a sum of cohesive
ener gy .gonstants of copponent omagroups, p and G are
bRIARY 4P B EErre AISTU 228 ChoEE it % M BEEar
weight. Herein, if the solubility parameter d is .
cal cul at eFIFnot he anftIyqe aherang &) moyeRedo fas Ifogping
paraneter is appropriately expressed in the unit
tHI rini3rep2 1160t bxwemplle byt e ingl bbeddbipesiamid iiny an
paranmeter specified in the publications such as The
enidsd JaRn tHadbpe kpred¢h Edirvieprt ibpages 527 to 539;
publ i shed by Wley Interscience Publication) and
Chemi cal hapdhook BasdoEdidd10Ri6RUBLERNSE e the: jet head
Chem cal " Soci ety of Japan) 1s adopted. so, as the
sol-ubi_l.i_t r t of t | I t
n QT FaT SR T RAC it o (e B b ke, daver 1a
obt ai ned b bstituting the Holly cohesive ener
ORGHRUANET HPOLt R SHITPRHAR PORSBRCTTT dehbn HagePsient
of The Pol yner Handbook is adopted. The present
laygmert icdh abns é8kt e dpHsherusisctudaRg t he above
particul ar conpound in certain anmounts, thereby
produci ng FI@i.8h iz ki geqiriodadt niiewy shawiagethebsonyentional
resin having (i) an inproved relationship between
i80S 9Ept HeadCaRacilky pared ewal et adindd| thepobyutesd whélcBharpned
are conflicting properties of the water-absorbent
cdgSTdY 1Hd )o_p_gﬁ&ﬂg 585¢4h Céager%leligﬁbéeﬁocp@.l ymeri zation
reaction, (ii1) being less colored, and (iv) being of
hi gh absorption properties. A nononer having an
unpol yneri zabl e organi ¢ conpound content of |ess than
1 ppm by weight  wherein the unpolynerizale organic
AR HYRs CARREENG; QU (THL, TNV of (1.0 to 2.5 )
104 (Jm3)1/2, is not preferred because it has the
di ffi cul t Pelevberngeeohipblared S GLVEs) yHEER Zegforpnce to
whi ch is caused by an excessive rise in tenperature of
the patgomgranzedgs dbsvangs, due aro embatiineberat echdpresent
pol yneri zati on, and causes degradation in absorption
iproperdd es. Meanwhil e, a nononer havi ng an _
unpol yrmeri zabl e organi ¢ conmpound content of nore than

1000 ppm kynpuei-oht, ii_’Ma_e%@{E mdde %%&%%&éé%@vﬁ{%a&ﬂé ink
conpound has a solubility paranmeter of (170 to 2.5 )

.1 Jm3) 1/ 2, ingl S 0. It t he
jﬁgg%?%%é%Fgggléngrggﬁi%ég%ﬁ%%ﬁﬂéﬁggggéﬁgéve t he obj ect

of the present inyention, and m.ght cause the_pr.obl.e .

o g. odor TIBHES 1eahft At neieiabed: Borts 1o, e 1k jet

Further, the particular conpound (u%golynerizable
head nozzle plate manufactured in an embodiment of the present

invention. In the embodiment, the nozzle plate 2 which is
made of a base material of the ink jet head is manufactured by
electroforming, the ink-repellent layer 1 which is a silicone
resin film having 0.1 pym or above tﬁickness is formed on a

surface (the nozzle plate) of the ink jet head, and it is
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organi ¢ conpound) is finally renmoved by a particul ar
heating step (e.g. drying and surface treatnent) so
wohed7/088p83r esul t ant wat er - absorbent resin is fPe®JPr00mM051833
odors and ot her problens. Such an unpol yneri zabl e
organic conpound i s used imP7an armount of 1 to 1000 ppm

E% t?é?fgﬁégg %s%ggsﬁfgeb¥ melgh% oY ow. Also,

pre ppn1 y werg
referably 5 we artlc ar|,

B &PePabPy LT %qﬁoggmﬁ#w bl thPeibrapryellent
10 to_100 gpnrby wei relatlve to the nononer

leyerylli Bealt o WoRFoS V@ﬂ) . The solubility paraneter

of the unpol ynerizable organic conpound is essentially
(1.0 to 2.Bs)sH@nh ((dmf3ptte, 2pfef eraidry ik Anko32i2) x
104 (Jm3) 2, nore preferably (1.1 to 2.0 ) 104

sQpetl3pd) 2a ménidcuwria puefecabdy Micghildd 2. @s) fdPfed at the
(Jm3) 1 2, and nost preferably (1.5 to 1.9) 104

1 I
LA AR N R B e

n I npatibility
R SO e I Pl e vabi o
unsat ur at ed bonds,, refer to a_li ophrlrc or gani
conpound. éﬂﬁﬁu@ﬁpBPﬁﬁéP?z%ﬂl ?ﬂ%ﬁ%ﬂl@bg Bﬁn%slsan
organi ¢ conpound having no hal ogen content is
PpPEF-ErEbFEch itk thyd FEEEF bBRCE LRSI Bt ing PdRNeNi earbon
and hydrogen is nore preferable, in terns of
prempendnaehtal td ddds ceRtierhene shdwoi liyng poeRtash 1iree in
unpol ymeri zabl e organi ¢ conmpound is preferably 95 to
£300r€, 2nDs ea pERfdlcabkyit 438dt en 260 £.cchter0higani CAlso, the
conmpound having a solubility paranmeter of nore than

1%k5ré9éliéﬁ%:ﬁéyé% USWHQEhp£§f fﬂgdadﬂqthgrgﬁkoe?ectlng

po ynerlzatlon control and po ynerlzatlon react

sWokEcEPee! A Hdon sl BELOPE WIKLAR! 2u@RIRRLE ag pepe

oun east one COﬂpOU

roup consi st of _heptane (bojlin gint: 95 O
CHPRELRST Jc%rfowgae&néorﬁarr.%éew%tp%rpfsgnc}n ot [Bdne which

.cycl ohexane, toluene (boiling point: 110 C) ,

igt ReFBERG Rl aH 3T rchQSp@ermterheBe Gs fuxfhenes¢poratied) from
point: 138 to 144 C) ', diethyl ketone (boiling point:

the nogyledbismpriopyk Eebmmebi@xﬂéquqmqmaﬂmy; 124 to 125

O, methyl propyl ketone (boiling point: 102 C),

met hyl i sobttdrekeletnel , mes hyhown bir \Wigeekone(a), the

n- propyl acetate (b0|I|ng point: 10 1 C), n-butyl

1 I
?@ﬁ&ﬁ%;ﬁ%&%g:llcm R raﬁbngmrf ﬁﬁ%é%%ﬁbg r%L)%)yeerb P?ﬁgyp%?%tb%

saég? &E}&P S%P%QQO%¥8§r able aEé%Figgpo dﬁﬁéthe

east “one Conp Unt
SR 9"5@%@?&@”%&@%9@ Laess ybengene, lene,
radius of curvature r. It is preferable that this redius of
curvature r equal the thickness d except for the opening
portion neighborhood of the ink~repellent layer 1.
This thickness d is a thickness except for the

rounded portion which is the opening portion of the ink-
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di phenyl ether, and di phenyl, nore preferably
hydr ophobi ¢ conpounds, still nore preferably aromatic

woanpmsseds, particularly preferably tol uene, di poeayioo7/051833

et her, and di phenyl, nost greferably toluene in terns
of pol ymerization propertiré8~and productivity and
[ t ef f ect hnhihiti i.dati
=SB E TR TonShe ' 1651 i iy bfes, Pl iRl
conpl eti on of the polynerizati,on step,_The
g nyi% yHEHTEh |’C§l&#§§ﬁ¥ c°£ofﬁg§odﬁ)é<“.r§l>s%%@ﬁ¥ | HRYSE-
included in a nmononer (acrylic acid conposition)
bef ore polEhnasicbyat BdACE THee ARRIHEY Poestddhngt the ink-
unpol yneri zabl e organi ¢ conpound nmay be prepared in
repehlentmdiemer fthas theneaipsl yimersuzakbkeiongahilc the opening
conpound is added to a nononer, i.e. acrylic acid
p6PPPES i df athedinopk1Ehg1 RES PN alHede ak hBesHBPORIvidd e
unpol yreri zabl e organi c conmpound is added to a nononer

p%?ﬁ?c?]%{d/ 'éﬁ@%@dcegggi prci SHIAGt B8+ PREPAIRLd MLaked

e nononer, or t olyneri za l'e organi c

onpound, i s inc¢luded.in_advanc r.added to raw .
SFRPEr I i S Roke o PR s ARR Bt g H s whicn
.aci d conposition including acrylic acid,,cross-linkin%
1ggemtdt materthadndtal R PeSTHdhsothas. the dpknrepellent layer

preparation methods, the unpol ynerizabl e organic
lcohpbumet ke ppdodphobdcizom tdenacazily paske -2 ixoladiiching

and therefore is preferably dissolved or included in
therylper aci dtha peattednsigapd n t he present invention, it

is preferable that the unpol ynerizabl e organic

compound ig1ddiclagdedonh asdethudd 2dyancer 19 gedsdddble

acid as used in preparing the nononer. That is, it is

tlﬂégf§r%‘af3évg:eﬁzl&n§h%h%i?%<¥ﬂ?a{é€sa@h% 8@&3%& a%%‘t}if’dgf‘%dge of

sdi ss advance in an unneutrafize
cid so that the.unneuiralized acrylic acid is used .
tg%rl?]ﬁer?ﬁ 6N =0t L AUt s drfufi GROBF THeon 0 2

nmononer._  The following w ]l describe acrylic acid and
PAREG| }RCHF L &#ﬁo§??g%ﬁl%§ wedhen oPRE1pF eRRFELON that

invention. (3) Acrylic acid and acrylic acid
mgbepozh tangl ebtadpises thén k¥bwiednediss fircal the oswskaae fofr the

produci ng acrylic acid include a process of catalytic
ngasleheker©Xd daidladiaf prompenacapditdbnacdod edvh,than

et hyl ene cyanohydrin process, a high pressure Reppe
nBEOLESSIattd 1 IIrPedcRePREsIF QRS DN &oKEhENEp&E EPL Tortion

and an acrylonitrile hydrolysis process. O them the
egégcess of catalytic gas phase oxidation of propylene

and/ or acrolein is nost commonly enployed. Then, in

the presenf,.invention, actyl.ic .acid_as, obtajned b .
such a cat éﬂ%ﬁ? 3h§a§ngp1§sé W%tjisoﬁlaéeoggstg? Staﬁ/gent line
Wgteferably used. This acrylic acid, as obtaiped by the

AERI SR RGaS RasBeBENd RPN 5 6698 OfyEhgl yk-repellent

contains inpurities in an anount
layer 1 and the surface 2 of the nozzle plate is less than 90

degrees, the meniscus (liquid surface) P is formed stably at
the boundary region between the ink-repellent layer 1 and the
nozzle plate 2 as shown in .figure 2 (c), the possibility of

form the meniscus at other regions can be greatly decreased.
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of not | ess than approximately 2000 ppm by wei ght.
Such an acrylic acid including the inpurities can be

waeonwiossasef erred to as an acrylic acid conposi PCOAP200TI051833

one of the processes for producing a water-absorbent
resin according to the préé%hT i nvention, used is the
acrylic aci 0Sl 1 | e ' in
unpol ymer i glcaj%f%g?g’r %%%%gggrr%%u%gP%%Céir%%g‘e%g%c&s/ can be

.ei.gh i n_.additio Q.acrylic,_acid., Preferably, the
LB tede M oo A A PRorPhciiliegt Be gobd when
b-hydroxypropionic acid and/ or acrylic acid dinmmer in

£ faﬁ%g*ﬁ%(g“ ofs Parforned phEl by eweitpue deagéagonrparatus

wei ght in terns of the unneutralized acrylic acid;
usdngi hhet ek gt thed)d inplefiénabtlye mazzls0®lppem Byof the
wei ght, nore preferably 1 to 300 ppm by wei ght, and
ralesenicnthusesi sret hoxyphenol of 10 to 200 ppm by
wei ght. Specific exanples of the aforenentioned

et hoxyphengt 4Nt Qosift usBa "Bl Ny henehaldhoq; ent,

nmet hoxyphenol whi ch have at | east one substituent suc

aaﬁigﬁg.ayéilfc'éﬂg yﬂesi [ ol%ygggfﬁw:emé&ati{berﬁo 51%?:%%%1&P%b4‘:§épe is

i nvent i on,” p- met hoxyphenol "I's particularly pr

nmet hoxyphenol content is in the range of 10 to,6 200
S TERy TRA I O SPEraBioTPhlEHe Toatda s LoPpGLigeiaTly
ppm by wei ght, nore preferably in the range of 10 to
G LEpAP Y- wetyHihe siqliliovipgecpreda alfiR24ild mader AyigBoray
of 10 to 80 ppm by wei ght, nost preferably in the
Doain§ernind Ca.a ZGEdppmalsy usedght. In the case where a
p- met hoxyphenol content is nore than 200 ppm by

wei ght, thelie flcswing pabbkem thain theineseldt 28kult of the
wat er - absor bent resin becones col ored (becones tinged

e bR ¥EEh O s MR e oWl 1 s Oprdine Ht %%%ntrﬂgggp?%g%éqgedge

case where the p-nmethoxyphenol content is

p y ' , ticul.arl n, 5 by wei ght.,
Tl At o T o e FERARE per Bk gBRiRGr ot 2
iLch is a polynerization_inhihitor has been renoved
4g;téﬁr??¥E€§ﬁ?ﬁ%%ﬂﬁ:ﬁa§§rd#s? Ikhﬁi%ﬂ{ 3ﬁ5t%8ﬁﬁyofsthe
there . a danger that the polynerization wll take
PeegeRt bererEinaRte MONsRENEY Wethgindk odilegtipnt abl e nozzle
surprisingly, the polynerization rate rather becones
lrownfdhends,) adgsoldgirechmabt eand giserti cstebhpotpd and
(ii) b-hydroxypropionic acid and/or acrylic acid
di mrer inctAamigel 1in total amounts of less than 1 ppm by
wei ght make it difficult to control for
pol ymeri zation, which is caused by an excessive rise
in tenperature of a polynerized substance due to heat
| i berated by the polynerization, and can cause
degradation in absorption properties. The (i)
unpol yneri zabl e organi ¢ conpound and (ii)
b- hydr oxypropi oni c acid and/or acrylic acid di nmer
included in too nuch total anounts .
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causes the increase of a residua

(residual

acrylic acid)
wapen7tos§asem t he net hoxyphenol ,

in the water-absorbent
ot her pol yneri zaCram007/051833

nmononer cont ent

resin.

i nhibitors can be used in the acrylic acid conposition

as used in the present

production. F

r exanple

phpnnt hia

zine hvdr
—AEHG

i nvetion in the course of the

auinone
| Y

QP SHAFH t S,
pol yneri zati o

pol ymeri zati on
Pt e—-Rre—rret

ANGUbARors in
content of t he

and Met hyl
inhibito
i nhi bi t of

a lower c
polynerrt

Hroveypherot-

endgLB-uep a

F hrever|
s inpair t

hRARIELYar e
r A COURRADI

PEBEINETt i \
OFUAIGE

e polynerr

ESPRAY

STABILITY
zation,

LA = | Lall Ul

0 @GGURRER

bitors is f

dGOR®

referably

rapiy 0 p nto%
Odn” 1 i mi t|)GOORh
I O0$8JRRED
anenornl
E&E’}\Ne he | e Tt éOD
dSes

not

P é Vel lll noT e pref
|

M@TQHNG@MA ch T a detet
@LIBNEDR ShlérHE)conpom t | or 1 GECUBREDI
presenti nventi|o refer has a
or furfural cg nge%t Séf ilﬁ%T Egn

pr ot oanenoni n |and/ or f ir9GEHRR

only does the poLyperi z t| time elapQ il
the polyneri zdr%n@enp% g&@ﬁ Ega 5 é?%
beconme | onger |to increa R

content, but glsg yhe solublepggﬁmgnent NQWRQ@@D
i ncreases mnuchl nore tha [ [ he

c§ uRFRY' | R[N ¢
ahsorption capacity reduy |nn o telative

deterioration of properties. From t he vi ewpoi nt of the

enhancenemntcs @het bk pjopeiddEwhdrtt pREPOrHIEHCESe edklre and
resultant wat er - absor ent resin, the protoanenonin

%)e@r%uéﬁltﬁgné&ﬁg ﬁgrﬂﬂB% q%&%lbﬁeﬁ%ﬂé’ﬁé&ﬂﬂ@hEedge
era l'y not nore than 10 ppm by weight, still nore

ag% el e S i
L L BT ADY oL A5k BB DL LA acen

present invention is preferably |ower in al dehyde,
bgxeaping qdoursed- and/ or maleic acid content. The

al dehyde and/ or maleic acid content is preferably O

to 5 ppm Womeinght et nbeadprieheairgblay rounded phpapdy the ink

wei ght, still nore preferably O to 1 ppm by wei ght,
charsbeidrardiy poef ecabty OH@pndyy, Weirghhe (hk clet thead

| ower than a detection limt) , relative to the weight
hstflng% Yddr1 G b Eéag@l fﬁlﬁt@t@%hxqefsgﬁeets fuf Weala

I ncl ude benzoi c al dehyde, acrol ein,

acet al dehyde. Still r I|

CS%B%%ES e} xagg&uéeaﬂg é§§§ dégg% eht ogc€§£éh in

a art of
rese i nvent1on |ncIu

a saturated car boxyl i c osed of acetic
CRRarth Ao R Skoi Gt A AR 2 SPBORE PR G 390
content is preferably not nore than 1000 ppmb

daerghs , asord usteprerdbly fboues s00Pppnthy Hesght was that

the jetting of drops is unstable.
That is, as shown in figure 3 (c), there will be a
possibility that the meniscus (liquid surface) P is formed

stably at the boundary region between the ink-repellent layer

1 and the nozzle plate 2 when the ink 3 is supplied for the
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particularly preferably 100 to 500 ppm by wei ght,
relative to the weight of acrylic acid. Such a

weabwrrasassl car boxylic acid is unpol yneri zabl e aa@/JP2007/051833

vol atile. As such, the saturated carboxylic acid

content of nore than 1000 Bgm by wei ght causes the

.QdoE _pr weyer : sat ur af ed carhoxylic [

lggn]ti%gtﬁ%s&plﬁaefl&rgaél gbﬁg%gﬁse ?# rcfg%éaélg ?hg ?gs’ul?rgénttq]at
ter-absorbent resin . to have a safe anti bacterial

CREL POR5CUS (R tife Tprosentti avetisit @R&npRres bt Hde

process for obtaining the af orenenti oned acrglic acid

cgofposeeirnalb@rear 8nabt 15| pexrendisuliagctadehe Heenterline

foll ow ng processes (A) to (D) . The quantification of

inhhehe oopament pdmcbndéd mimirmezead)r Vidre taei dpening portion

conposition can be carried out by liquid

cehtefai RoF P Mheiregas 1 ERE Ow&gfﬁ.phﬁe_cahgéeﬁﬁ s, A
process including the step of distilling commercially

va¥aLt a8l &, QGIHdL 1aC P de CQE&]@iﬂ%oof TRhdN Q%Q hgg ?nf%%?ec? an

pol ynmerization inhibifitor 1n an unt of

.wei ght . or an aqueous solution of this.acrylic acid .
e oy O TR HER BB B et Jrdf ¥he uBE Sk tne snk
.unpol yneri zabl e organpi ¢ conpound having a solubility
Jﬁgrﬁﬁ%?e%nQ%UQqu P%CQ.BO%Q%ﬁnEQQP%Z%-n the acrylic acid
(boiling point: 139 C) , (ii)b-hydroxypropionic acid

and/ or ac¥satc aasedudpaherinaneitiad oimsthRorgphkaotember
such as p-net hoxyphenol (boiling point: 113 to 115 C

of hhelgink ojdthéealiowvé- shecpteesehic anteatimenPr asedss¢:B)bed

A process including the step of adding (i) an

abbpel ysesigadiQrgani ¢ conpound having a solubility
paranmeter of 1.0 to 2.5 (Jem3)1/2 in the acrylic acid

in an anDUﬁgGgﬁjQ?Ei%ﬁgqu %HSwE%f%ﬁ%&rE%%ﬁgéif%&mﬁﬂé)the
Ci 1d diner,

b- hydr oxypropi onic a and/ or acryli¢ ac

.and_(11] h | h h |, h
R athe B o BT e Shind St b TARPBRL roih e to

Process, (C) : A process including the step of i
thEj 6ot (150 GRpBE SRBRFSALT el Toriden PESEBRp oRepdiment .
having a solubility paraneter of 1.0 to 2.5
(Jem 3) 1/ 2Th¢ d)spenisgdr Ax §pr oppadning adildcand/ resin is
acrylic acid diner, and (iii) methoxypheno
plpeadt oxyphen@otiba bidénofohtlerds the hespeet? ey Wi
defined in the present invention, in a process for

ePeedustag: Bed Y ldrnel @Bkddi Epesess { B)s scAnBEACESSejecting
i ncluding the step of blending acrylic acids having

[e3pegt i ¥Aly Jid kerepE £on4eot oLy é@é’#ﬁﬁ

sorganic conpound Egv?%g a %a?dﬁﬂﬁgty a%aﬁg%gr 0 ?q)

to,. 2. . 104 (Jm 3) 1/ b- hydr.oxypropi onic, acid and/ .

cSPeAiR 1 45 Trhre Pt et e B ape 2 o Hhe tip

p- net hoxyphenol ) , thereby adjusting the contents of ,

o nEnBnpT e 1z ABFESBY gabt cLE GRS ERET a silicone resin

b-hydroxyprefionic

film is formed on the ejection side of ink of the nozzle plate

2 selectively as shown in figures 1 and 2 as described above.
The silicone resin used in the present embodiment

is a normal temperature hardening type silicone resin SR2411

(made in Toray Dow Corning Co., Ltd.) with viscosity of 10
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acid and/ or acrylic acid dimer, and net hoxyphenol as

those defined in the present invention. Specific
wexenTpises3 of processes for obtai ning the acryl pcTariod7/051833

conposition (also referred to as acrylic acid

i ncl uding trace conmponentslés inpurities) in the

rocess_(A), include ocesses. ipvolving distillation, .
B S al FPIRIPBN L or S dSurE: Lot by PEh. Bk Heise St adrAge in
Her ei nafter, exanples of the process involving the
the S19793& il carBdcRyRR G 1955 O thPangaece | e.(1)'PR
rocess including the steps of: distilling the _
schimmreingdip £idm wbieh gty |farmesi gedechinely in this way
distillation colum having a condenser, a
hals sthd [tatiekextssaoti hg2 tuegndarthea suetfboz- soapdgnasy (Ra) of
tube at a top portion of the colum and further having
oardqiher and a raw material-1iquid-supplying tube at a
| ower portion of the colum and still further having a

stabi 121 g aaet SUPBLALA § UBA. ALiABouRBeY AOF dAing at

of the condenser; and, i'ng an-unpofyneri zabl e

or gani c_conpoynd _havi a sol uhil i arapet er of .,
e %P SEFTRUY 7p%) T DASI: Srrbe SRR R et ek
and/or acrylic acid di mmer, and net hbxyphenol fromth
sef B ient ey - SOhIRS g e BFZle6hParheng Yihech 1s the
acrylic acid conposition having the unpol ymerizable
coagamg colmmmpoundhhiayi blige adistparisidy tdy ipasaaened @fcq Lr0a
to 2.5) 104 (Jm / , the b-hydroxypropionic acid
ceqtlnd dheedadion,i ecachdt ditmeratanthet horet boxyphendject.
respectively adjusted in predeterm ned anounts. (2) A
process inglidiing the:st 8Ps HfpidtdPdennNgnt BEly one
commercially available acrylic acid into a
i LosLtspurifi ' ther 0 gall -
d?%gg{fgﬂ £&t Jé%}lhgvi%% {%fﬁgﬂ(ﬂgceéé GP¥ Qﬁgﬁ " rection

e acrylic aci e unpol yneri able organic

opnpound having a solubility paraneter. of (1.0 to.2. 5 .
of *TB8 THRE £ ST hy A S LE SRELDD IO in
the acrylic acid dinmrer, and the nmet hoxyphenol in
figepecti )y specified amunts. (3) A process

i ncluding the step of purifying the acrylic acid

conposi t i ofesy, tdratshole tonfigurefS t e .uspocgnehe Zaip of
organi ¢ conpound included in the acrylic acid
teenpesdie oh is radjruseedthan lthieo W00 mpmthy merght .plate 2
That is, a process including the step of preparing an
waCEMN! 1§ st SRR iobl 8Bt byi Puld fnddeg saeky khet aghdl scanning
havi ng the unpol yrreri zabl e organi ¢ conpound havi ng a

di%gggi%zht YoP ﬁcgcga[ﬁg%r frﬁg?&%‘%’g }599 d?l'laﬁigedcﬁégée&ggés ?QFM %hat

m Xée er €l ere renains

.unpol yneri zabl e organi ¢, conpound in.a _specific anpunt.
LORAERS ot TRERRASOT T T SabH e GPh 4 ¢ SBofBBhTaS Havi Hyier
a solubility parameter of (1.0 to 2.5) 104 (IJm3)1/2,
teneoBPhg e 0XGAF IS dhecWReid GPRIFIRS ANECEer ¢Rfc Y

di mer ,-

difficult to coat with uniform thickness the whole coating

object.
According to the present embodiment, the width of
the opening for coating of the tip of the needle 5 equals the

coating width of the nozzle plate 2 which is the coating
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and the net hoxyphenol during the distillation in the

process (1) above is not especially limted. They may
woeoaddedsei t her directly in the form of powdePCTOP20071051833

the formof solutions in the acrylic acid. Suitable

devi ces that can be used -X¥b-the process (2) above are

di scl osed i n Japanese Exanj ned_Patent Publi.catipn .

oty Stea7 TS 1 Tk G0 RORG L85 4T es e el FOREFTESS
the technique of purifying acrylic acid for the

for $dgcrihehe APRLatdCrap3FBENt S rEsH P anshe gurface
t heabove patent docunents. The conventional technique

fiofi shuhabygoogd aerediscicacid is applied to a commercially
avai | abl e acrylic acid having a p-nethoxypheno
cont ent ofr@peroxidretiefuwre?2@Boppnyby mevepknt Howeveating by
such an idea has never been conceived that the

lnﬁﬂﬁggﬁgeaiéﬁgﬁ§éfr93ﬂiQﬂﬁPER@HQQt ¢fSodiment. The basic

roxypropionic acid and/ or the acrylic acid
di r, and_the_ met hox e dj o4t
S?ﬁﬁ%geu};ﬁeﬁz%%? B gani %%o%%%ﬁﬁgsﬁgvéfﬁ;fl prtaer £ %%I ar
solubility paranmeter, and a particul ar_amunt, .the
d?ﬁQﬁhﬁﬂ&x?éPEﬁioﬁ? %&%%fQQEdFSoFO?ﬁ% é%qég%(Q%Eﬁ%Eg gas 6
di mrer of a particul ar anount, and the nethoxypheno
fuorim gheanpiele apobelifte ARENANEhBOEREVR) floddys nogele plate
obtai ning acrylic acid conposition, it is possible to
2 0obtz nhe new Agryhé cgaxiid composinited, as na@sylitcis a
acid conposition having an unpol ynmeri zabl e organic
g&ONPaM¢heent eat i 9fhdrd acl RRRisppahéyivel ghéactike with
unpol yneri zabl e organi ¢ conpound having a solubility
sPA eLa08 ohd- 0ad8s 2nd) e 1R44( Imn3) dddmpRUCRRA air is
acrylic acrd conposition is preferably used for raw
na%eri | used in the polynerization for the production
PBF - 3tSer - absorbent resin. Such acrylic acid
conposition contains a small amount of ter, (0 to
w % fur tthér ceatene Wk E/%r%dcgﬁfa??§%%ngot ev&as%% trom
and the aforenentioned trace conponents (e;g.
thetiesalshdoede) theuelyihndilicageareanpubilpfcan be formed
wat ercontai ned in acrylic acid conposition becones
oh@y g&n the esizdlal snofacerexsmptethecanzizhereabe. ofTHde
process for produci ng a water-absorbent resin
n8ss0s g d.0 the present invention allows for
production, with a high productivity, of a

wat er - abs gfipent +,es 'beaiaﬁﬂ% NGk b rrtRUed B! aihdé onshi p
bet ween absorption capacity and wat er-sol ubl e pol yner

Ll ch fl.icting. ' f. th .
s #é?@%é%ﬁ%%gﬁ%kgéggg?Q%BB$ Hhﬁ?g%s 5 SFr%?f%%ﬁ?%ﬁ above.

I'n €rng easi’l'y con
golynerization_reactton, bginqll SS coI0£ed .aq?(%g%p
Toe B HHEABS A oA SprBpeFtTe L (t%e BASPE OO 4
"Basi c conposition" herein nmeans a conposition
then after that, the gas 6 is jetted from the nozzle 2;
thereby the ink-repellent layer of the silicone resin can be
formed extending to the desired depth (for example, several
um) of the inner wall of the nozzle as shown in figure 7.

That is, the ink-repellent thin layer la (the ink-

repellent layer of the inner wall of the opening portion) can
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contai ning a basic conpound. In the present invention,

the basic conposition preferably contains iron as w ||
woeortasgysd bed hereinafter, i.e. iron-containi ngCT/JP2007/051833

conmpound, as well as the basic conmpound. Exanples of

t he basic conpound as usedlfn the present invention

i ncl ude kal | ne-netal (hydragen)carbopat.e

ot Kot brbCaF oy O b Bt FACC anl Hrgdifzle plate 2
am nes. However, in_order to obtain a water-absorbent

te che Dredehgroined eRfHor I8y Gsleitier tQthmginlikeapel lent
substances i.e. al kaline-netal hydroxides such as

laypeli Umdmy dhex ellect pon assi fanehwdr skiedénk aael desdiiilped above.
hydr oxi de are preferable. Anmong the al kal i ne-net al
hydr oxi desiipiagedagboyefosmt Worhytieoxnkereésellent layer 1
particularly preferred. Sodi um hydroxide usually has a

o0 JIM£A11ROPAL £ aRghe Ofn SAiMaghL8Ehfler et 8Mber (Rubber
of about 0 to 5 % Such a sodium hydroxide is also

i f t nt -L.nvent . fo
e o R N s e N ]
a heavy nmetal content o re than 0..1 ppm by wei ght
o o ot oL TP b roaE MotIe DHits Hp S 12
residual nonomer content in a water-absorbent resin.
mEhn R @y A rapeblen hcharadterppbeess ohlidre the nozzle
present invention, i.e. the process including the step
mefber eframiimg aheonokerepyl lsingayieyr wesydippediihto ink of
containing particular trace conponents and (ii) a
7bast CE&OMEosial/s0N BONE akddulg: i e isAmpaihk-etdpgl lent
anmounts (0.2 to 5 ppm by weight) (based on the wei ght
chBrkerds Ofi Eeag el Pref ermblasr1d Bashed coeposidiono be
containing iron and caustic soda) , it was found out
Héhg{ {ﬂgi%&%%%%grgf the present invention realized
shortening of "a polynmerization tine, reduction in
wat er - sol ubl e cqnponent , cont ent.,. and ? | ess colqged
nlk 1.8 shown

wat er - abs STHEREIFRRI AT ERFTHrS SR £ Ohotarent

discloses distillation of acrylic acid and actjvated
ipatdble t4 atimene BPzedasPlatsodd,) 49rmhegt BRRiniRfireepellent
for decreasing the heavy netal content to 0. 1 ppm by
lageght , ofprsifldcabky rasin neceotdiany @Go. 0Reppredsninegrgiadiment
However, Patent docunent 3 does not disclose

afEt Boxypilen@lagse ysey whithel presart bovenetopitdken

if the acrylic acid of Patent docunment 3 has a
+BBERRXY R8NP GeREENEcRTeROlon £, bhani 30RePPMR R¥ated at
wei ght, net hoxyphenol having a hi'gh boiling point

- BRt hoxy, S a il ' : 1 t

) Tra BLERREy e AR St e
.the acrylic acid oilin oint: 139 Q)_as, de I bed
A e R Lot tV%ﬂss,SZOa R/ 0% 35 mv/m,
met hoxyphenol content in the distillated acrglic aci d

apdc bhe st huaiinensealEy BUBBAT A hweiaghcoptaheect Hantthe
detection limt)

fluorine series surfactant was not contained. The fluorine

series surfactant which was used is FS-300 (Dupont). For the
present embodiment, it is preferable that the surface tension
of the fluorine series surfactant which is used is low, for

example, 70 mN/m is preferable, 50 mN/m is more preferable,



In addition, Patent docunent 3 is totally silent about
ef fecti veness of heavy netal for the polynerization in
woheo7msgssess for produci ng a wat er - absorbent reeraP2007/051833
More specifically, a basic conposition as used in the
present invention contai nslbasic conpound and iron.
heobagi mg&gj ' N sinf 0
-(gbgge olﬁ tﬁ e WGI gO%' E??g?%ﬂ% a%ldz/d% 4ion&tQ 1@ ?%tﬁ{g%e most
referabl n the
oPsrgsiteo ot FRbsAPhY The Ghe sletcrﬁaﬁ%%{ £
preferably in the range of 0.05 to 2 PPmy weig
rﬁ&PtrFléDgaIP‘F‘S’flLB‘i‘ efdeabRpen. an@lohztglpmﬁwutép@wrmted matter
relative to solids content of the basic conposition.
Cihebpr ohtgomednt of lower than 0.0 1 wt % causes not
only the risk that the polynerization can possibly
5 t ake pl aceThiefore the addition of a pol ynerization
[nitiator, but also the possibility of a slow

BURPACEZTENSIORVEN2¢i th the pol yneri zatiggn initiator
&ﬂﬁﬂdK(EHQAhyon as used in the present fnvention may

be—fe—+on-—however Fs—pref val-ept—ron—in
tEetﬁaENothFéct i vqug@smmﬁ CUINONE pr bEXISBENGES | NONE
NONFE HEEEN i on|of iro.n sudh as Fe2 q3is
Ehe irop may be addgd to either a nononep,
[ acid fonposition, |[or a basfcconposition.
= j ng an acrylic acidi{to alkal treatnent The

OCESS Tor produc a wat er - gbspr bent s n, O

§RQC@N]9 RESINEG pfesSent inventfi oh, inc es the step

preparing the npnoner conporjent by U>|ng t he

rementi onedacrytg cacird-cortg g TE
g%g@gﬂggtéE t he éfep, the aqr§¢lic ac S O
§ jectpd to alkali ftreatnment with the
uaol A \,uupuol |.| \vanr H%H%—&G_Fe#eﬁ'ed'—_'
to in the \% Ny eat. ment
whi ch the g%rycﬁ%légigg%hgbe treate :$§ suS 3%?%dw?% 20
mgzutrallﬁatlo at al erature not | qwer than a
i g LRRER. Vehyien aitinte 1Aed: a1 Siat | 6
.or neutrallzatlon,at a neutralization ratio not |ower
1pRARAANE ebh@i F UsedneaPREAE S oPuFBRGt@NthipgAUL the
neutralization) . Such an alkali treatnent greatly
10 cpnusptiésnia henqualen€ili z alnh onowf rasdr,y lgoodadchbl-r&Gpeidriay was
exanpl es thereof include : a process in which the
obthYhed 861 hlIONRPASi When ésafimtiiald wasdgedréfméd with all
certain anmount of basic conposition to get a strong

:Lﬁ'kgakbf‘etl'i@%c%bleaﬁgaﬁepé@%ﬁ&%fé&t"l‘ﬁ‘e@hat:és @1@'&0 the
treatnment is carried out sinultaneously Wit h

pggggggl%ﬁgg&fﬁk hy line-mxing the acrylic acid

conposi t1on and 4 strong al kal i basic conposition

t oget her. oth erature neutralization,
thg ﬁs %or wa er epeffght materials comprising the

15 ink-repellent layer 1 of the present embodiment, organic
compounds having a fluorine atom, especially organic matter
having a fluoroalkyl group, and organic silicide having a
dimethylsilyxanthan frame can be used.

As for the organic compound having a fluorine atom,



tenperature in the alkali treatnent . is higher than a
tenperature in normal neutralization. Mre
weoepewiossssal | y, thetenperature in the al kali trearaewn7/051833
is preferably in the range of 30 Cto the boiling
poi nt, nore preferably in‘ﬂﬁ%‘range of 40 Cto the
LA [ 1 e r ' e e of
T e S e s T S
the range of .6 Q.Cto.the hoilin oint. In e al kal
CFF@QFX@%F,a?%gta. S her 87 h%m%%éhé%%n eFégﬂﬁm/and
where no strong alkali is used and further where the
cﬁ@ﬁ??%ﬁ%iat?%hgﬁé§ﬂﬁ6F°9éFY%e%hl%ﬁﬁﬂﬂhﬁR&@@e?ﬁéluoro"
pol ynerizability is so |low that inferior results may
lpé, 8} sutebralhydrbddayi trépatboxysitmngyr deptadesatleorof
a purified acrylic acid is used. As to the high
5 1payRyatteatalopdrdihestlakkahne taeat et ;abe phef 81y
in the presence of an excess of alkali so that the

nBQUhEakl dgtb Oy ald: o, BEENF] GRS fhidguhst antial Iy
100 ol % The anmount of alkali can be nore fhan is

rall 10 % 0f the acrylic id,

e R I B s e R R RR e Blgre =
conpositjon as used for _the neutralization _include
hEPR AN net Het Al T oY CI8s TS HeRLER ih nu RPRY APk PRRecane
pot assi um hydroxide, and |ithium hydroxide. Anmong the
PEIrkaVPHRRCY®R aAci direxildetedi stedf@brpgbogydignrcid having
hydroxide is particularly preferred. In the alkal

10 filpeatakky]l garup,cweanfllyprstdecap@lkaldid, r earfitndro tdretane
acrylic acid is treated in such a manner to form an
aafdequs SDstddomsOrfodi apessdbdmaialg!HiR@roalkyl group,
post-neutralization acrylate concentration of which is

spreherabl y, 30,40 80 o % - efs 0¥ 420,50 .
4% "stifTnore pr%f er é\lbl 3? 30%%%%1%)&%&%%& t?rref%) Hhine

ch_a i, J.reat nent rticularl h r gat ment
h? ?(rirggi ﬁl‘?%%@%:iak el %%chgf rl)}?ﬁga%% a%Jhué) Ié—tl%aﬁi’Et eat ment
in the presence ,of agn excess of_the alkali, is, _. .
b5 B PATErY e APnouStatt neht dine CGEaLEr o bifyel
second to 2 hours, nore preferably 5 seconds to 1
15 bpBLRg imeHerrirlexanre fapred i ¢t reddiferiB-painapreryl out
in the presence of oxygen for stability. Preferably,
prhpdah&lhyl tsidaixeert, s wapis eB-glitysinecaxgpateyiher e
t he aqueous acrylic acid (or salt) solution, i.e. an
paliuedrstisgl Uilxelk, a6 yiHisi aC{ 8NPl ione t €PNt & INScane
oxygen preferably in the range of 0 .5 to 20 ppm nore

apeei egabhy 1 to 15 ppm still nore preferably 1.5 to
10 ppm In the case where the oxygen content is |ow,

there are prgbl enb of LPe.StAN L) LY. of Lhe HRPOIEL In

the al kal i tr€atent. I tr went
referably carried qQut under, an oxygen or aifr ,
20 oRpRBLBHETHEC S HFerr AbF LG9 &Ry g BAPBFL ALY jarganic
blown in and/ or drawn in. The oxygen
compounds having alkylsiloxane are listed.
As for organic compounds having alkylsiloxane,
molecules comprising an alkyl siloxane epoxy resin component

including the alkyl siloxane group, and as for alkyl siloxane

25 epoxy resin having more than two of cyclic fatty series epoxy
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content is neasurable wth a dissolved oxygen neter
(e.g. nenbrane-type pol arograph) . The nononer thus

wohv@iosed3has preferably a turbidity (specifi edCoyrP2hB051833

K-Old ) of not nore than O .5 . (6) Another nononer
The nononer incl udes acryl‘ijeg“aci d and/ or its salt in
ra [ ' S r, be

R Th ey Reagh. B A S T e

rd inh thepresent invention, the acrylic acid ,
BB Rurel HER Renth etk Practef £, 1o sand (b is
i.n the aforenentioned range and al so contai n anot her

Sfer . Exanpl es of this nonomer that can be used in
conbi nation i nclude nononmers as disclosed in U S
pat ents and European patents as will be descri bed
| &er. Specific exanples thereof fubdher include
copel ynmegs as obt ai ned by -eppol ynerizing the acrylic
acild and/ylor its salt with,|for exanpte, t er-sol ubl e
orthygdrophobicunsaturated-pononers such \3’31
et hac?yl]i c acid, (anhydroug) maleiclagyd, ofummaric
acijd, cra@=eni ¢ Rgid, GHacon|{c acid, Vi ny?sqlfoni c
acifd, 2-(Jnet h)ja rql an] do- 2- et hyl pr opanesulGEoni ¢ aci d
( gt h) actOH iRameNiH @i ¢ acid, ahd theilr al kati
metlal salts andlammonl um salts, and furthe®—R;
N-\i nyl - 2-pyrr Ri donCHN- vi hyl acet anl de, |
(et h)acryl am de, N-isopropyf (nmeth)acryl am de, ‘ v
N, N- di mp{ he! bERt thamical fiFindRs (2) Ahdidxyet hyl
(nmeth)acryl ate, net hoxypol yet hyl ene gl ycol
(et h) aﬁ%"éﬁe\/:%vﬂ%tﬂ’r?r‘e igtegebl (et h) acryl at e,

i sobut ylLene nd lauryl . (nmgth)acrylate. The
crossli Mg @%ﬁ‘ﬁ%%en n’ﬂggﬁo{n%ﬂ?@resent i nvention

i S not  @speEiRY:IndepdrtichByl-CHYlr es t her eof

i nclude: "(A) a nethod which I nvol the step of

addi ng Rsclbbs GGy Hg&ftHduring and/ or after the

pol ymeri zation, thereby posi -crosslinking; (B) a

net hod whi ch invol ves radi @tz crosslinki ng wth

radi cal polynerization initiators; and (C) anethod

whi ch invol ves radiation crosslinking such as by

el ectron bErslangsnapdecudapredmpablce @e inslpdinag

nmet hod whi ch invol ves the steps of beforehand adding a
spredeétes rpresgerarmmunn geknanal nfemadlascr(@ssahdnkbngserves as
agent to a nonomer, and then carrying out _
apbliyger i wiedr hes ilatgbanebyshYa ddhptdid @k akE8rwi¥H Cther
a crosslinking reaction is carried out. Exanples of

whB8rL RLGE AN CI QSR hAKL NOrRgents asusedsi BobNEoating the
present i nvention’include N, N -nethy enegl sacr y?am oge
.(po ene 4l . di(neth)acryl ate, .

* go%%%ir%%ljiﬁ ecnoer[g)g;ﬂ\{1 %g%l gall(l(%%t%ﬂcfc%%ﬁegte’ ednd a function to
.(pol ox%et hyl enea) trinmet hgl ol propane , ) ,
improve work ‘chardcteristics such as dry coating improving the
dryness after a solvent evaporated can be provided.

Thus, in the present embodiment, since the ink-

repellent layer 1 is formed by coating with the dispenser 4,
materials for the ink-repellent layer 1, which materials are

hardened in the air at ambient temperature, that is, materials
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tri(meth)acrylate, trinmethyl ol propane
di (nmeth)acryl ate, polyethylene glycol di(

wo-2000r0p898y | oxypr opi onate) , trimethyl ol pr opanePCTiIP2007/051833

b-acryl oyl oxypr opi onate) , poly(neth)allyl oxyal kanes,

pol yet hyl ene gl ycol diglyci“dyl ether, ethylene glycol,

i@l nathyh enserdl ! srandpglyce T (o
g RPRAC TR RS Soa, Lapgkine in

i nternal =crosslinking agents nay ne
+Rl Fgrcon(‘pérpagé %sédvm th each other. Incidentally, when
at ['east one internal -crosslinking agent is used, it

IS favoraﬁ& in consideration of, for exanple, the
absorptio {%QBpéF%i4§§qﬁﬂbﬁﬁeaP%§%dt%ﬂﬂoﬁkﬁzéﬁsabsérb@¢&100ne

resin that a compound with at | east two pol ynerizabl e
r§RdBt DRALRR Wesugorashgnmeserhal afor digonemt repelisent layer
during the polynerization. The anobunt of the above
li.nternal cross-linking agent is preferably in the

range of 0.005 to 2 nol % nore preferably0.0 1 to 1

mol % stidd apywe,preferabl ynR. 5t el 2Mhe%resent
relative to the af orenenti oned nononer. |In the case

Q VE, rnal -lLinkin
R e TR0 805 TarTheorn 65888, RN e race
9 e 1S si bil | t hat desired absorption

of Shert el BIBE BE bhYaiec! WienSoRe rongREe 2 and the
conmponent is used in the formof its aqueous sol ution
OPROERE RO SPhéfe thevnkeRepEan s dayensilonthat is, from
golynerjzation.or aqueous sol ution polymerization is
tegr pPeylsutParichecgobyher tizattdmemnisigepprthen edge
concentration of the nononer conponent in this aqueous
nsbgbbodmdcherfeithaf herzi ef graesd 2,0 i3S forREEOUS AORAIRIed
solution”) is in the range of preferably 10 to 70 wt
stepspre preferably 15 to 65 w % still nore

preferably 30 to 55 wt % in ternms of the resulting
propertie opgh e (al Ly Lim n

BehRoug thes, %géél%sgé & S%(H]egfggl Frce of

addi ti on, when the above a Ion
ri.zation or _reversed- se suspensi on

wg%{%ﬁrjitisatsl oR°i $5carTie ao'ﬁ:L ea“?élzsgn?d%? herhe Rening
wat er %g ysed therewith in conbination if
PﬂJéEJe%%g’%,t ndPKRESRERERF 4auer oI wenprasecisrdy iand the
.conbination is not especially limted. In carrying out
inkel plolhanst hzat henhigh wiweabisgltybloenr bsi provided.

wat er - absorbent resin of 0 to 50 wt % for exanple,

pref er abl Bp1@ot, 0f20 whe Ynlasjatartieads of 08RE NGragart s
(e.g. ca-rbonate, azo conpounds, bubbl es)

esbsd agdrant sinebetRéi AGIABEHS cudRdrahal P &£ anst 8cunded
agents in anounts of O to 5 wt % for exanple,

poref &l aff ¥nQ E_Hﬁér%:%ef/? 188, ego]‘:rgédic?;g;t Veia)n&gtltgtlege of

properties of t ter-absorbent resin: (
e ng.hydr ogel crossl!gﬁﬁd | yner éherel after
refég%gkag%a § potynErTHats a?tg e(gﬁic DEHE el
olynerizing t he nononer component
ning portion of the ink-repellent iayer 1, the detachment
of the ink-repellent layer at the opening portion edge
neighborhood of the ink-repellent layer 1 does not easily

occur, and the ink jet head having good jet stability can be

provided.
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fromthe viewpoint of the performance or the ease of
controlling the pol ynerization, agueous sol ution

weabosrossdszat i on or reversed- phase suspensi on  PCT/JP2007/051833

pol yneri zation is carried ?Ht in such a manner that
t he above nonomer conponen s used in the formof its

aqueous SopUkh OrkorThese 1pel Yy ggpgé&t'&f] t%ggg ehn be

carried out in an air atnosp The p rization
r rably carr at nos

eggbﬁggg?@ a§ﬂg%%%'%§ ?ogt ébﬁ élﬂ Y€A§QyE&ﬁFaCts
gr oxﬁ%ﬁndlo r., tha 10 . In addltlon t he nonone

GpHBAES RO % rtB%I9%%?1%5&@%%1Hﬂﬁ§ﬂéﬁabﬁyl%§$e¢han 90
oxygen di ssol ved therein has sufficiently been
dgpspracetn ki duprshehiigbr ergas] getefd dxygencbohect thien ink-
ppm . The present invention is particularly
rppei éembl Bayor héhaguebesisol 14t drgEohprenyzgbb@Met

whi ch is of high productivity and gives high
spabpefty esab e e@aveatdonal ly involves difficulty in
controlling the polynerization. Exanples of

particul arAysJr %fo.ecr ahke;ag é’lyshesrﬁ'!b {d %ﬂel t/)msrl 0t tion

pol yneri zation i nclude con nuou
n 0 h_kn neriza The
o e F B heroh Bort i 250 ﬁpseiient Layer 1
£ ol ynerization _nmethod in which the aqueous nononer
£Q %.%m'ﬁ §ﬁ§ﬁéﬁ8e8f|?ﬁ%)Q?W@dﬁbéﬁﬁﬁléhéﬁg%%lwnr the
sol vent, and exanples thereof are disclosed in US.
neaE ket 8 siirch hdghucsherency Nend 411003 dRTebilisy @at beNo.
4,367,323, U S. Pat. No. 4,446,26 1, U S. Pat. No .
pﬂ@@iﬂﬁ@74, and U.S. Pat. No. 5,244,735. The aqueous
solution polynerization is a polynerization nmethod in

whi ch the ZQE0ES nBBNORET 11518l AN ehn$ @Q&ééﬂei'f&qned on the
wi t hout using any dispersion solvent, and exanples

néf'ﬂ@c’\%lﬁee o3 %ﬁéozﬁﬁ}g & Yy Q)alﬁ'g%ﬂ% ggggglbtgs rrgaoglment may

Pat 4,625, 00 1, S Pat .

8 S., .Pat 73,632, S. Pat
oFShahe Sr20 00260 10 S Rl S 632 ol 3. Bl
dc 5,250,640, U.S. Pat. No. 5,264,495, U S. Pat. No. 5,

4%, 3096, S iTd YUPSSUPARd e 52386580811 B Cath dRurckpedned.
patents such as EP 0811636, EP 0955086, and EP 09227

17. Nbnond¥so, cpbaee | thkiimkwsmetld enpolgyer i raidmmed on the
initiators, and other additives which are described in

ncv:h@lqa@t:lertte edcuhentsk | jedt ecbaabofethe epappditc aiRdifent may
the present invention. Furthernore, in the present

be meetd ic,si0Acbhe feLiasi ahaviepithe %Prﬁ{@rﬂé YA, and
nonomer conponent is polynerlzed Ke total tine

tieteeRHike 8BH19f+d e PreRranat Lep &EE@P&C@D N awn into
conponent and/ or neutral |zat|on o? e acryllc acia
tl?é‘%c#%ﬂe' '?1 t_l.éaéégflffso t%a%()lt}/lgerrllo%g e%ole 12:%fu1enrfgkr)le ce
can be always kept clean; thereby the jet stability can be
obtained.
Also, the base material of the nozzle plate of the

ink jet head of the present embodiment may be metal so that

the stable ink jet head for which hardness is very preferable



as possible in order to attain (i) the inproved
absorption properties and (ii) the less colored
woabweErossissor bent resin, both of which are the gearspPmb7/051833
the present invention. Specifically, the
pol yneri zation is |n|t|ate§2breferably within 24
RULs, peBrespgeferably within 12 hours, still nore
preferably MAthIn 3 hours, part|cularly preferably

wthin 1 t he eparati on .of the _non

conponent an%? e%éhse BE ?l%ﬂ %$ the DRAANS Eggg?de the
dUS% bally qﬁéneutrallzatlon and/ or the

BRepRrabEBt OF bl HGRGHEr CBOTGUNIME e FearERSl BBtthat

in Iarge quantities in tanks. Therefore it is usua
thratnkhaet ebead fewinigrbick ceeeredchourtsh tHewénkrrepéllent
has been di scovered by the present inventors that the

5 lagrgel bfneheétsiisfaafd andt hegiprepedatliiany oant be peoeI®Rsd.
conponent and/or neutralization of the acrylic acid,

the nore thessesidudle FRAQEBELCAME M@l e Lhe ink et
col orati on are deteriorated. Thus, to shorten the

i den z Lep
g5t oy St S St nﬁ%hﬂesfl%%n% BR8N Layer
arry e, po nerlzatlon bat.chw s
coﬁplgﬁotg¥@ed¢V%f§$hBF§ e PorymRS toﬁaygr 1 can be
carried out continuousl On the occasion when the
83665@ Saﬁé%%sW%h&@@ﬁpséﬁﬁ%lbW% sfdiddiver i zed, at
| east one of the follow ng polynerization initiators,
10 for exanpl®lseanimhéhgsmanupersutieg ensddlads cfutheadnk jet
pot assi um persul fate, amoni um persul fate, and sodi um
hpedsaf f the; pagbrt- kobyli eyt opeirrd dee hypdeegeDd of the ink-
per - oxi de, 2,2'-azobi s(2-am di nopropane)

rQPGYﬂé@@hie%éld%s 2oBYEH Oy -t he RINGPEHRRPAaR- n!acesgﬂey amount

and benzoin nethyl ether.Furthernore, a redox

o”fnifééfﬂoéaﬂ Sl R +a¥abh abl r?etp%lﬁéésilv}r%ﬂ_ < {Z%ovﬁ%%héegsésn d of

pO yrrerlzatlon |n|t|ator ol n ucl

o] es d 0 n.o
polﬁ%%f%%éyi%ﬁpq ngt%? %ﬁuﬁqqﬂﬁéw gﬁlﬁﬁoﬁﬁ%WPWQQifreely
each ot her. | es of the above reduci ng agent
15 aPﬂcPﬁ%l‘éls%lchf $hgcigkrerreldionts diaetrell  sae hoasformed

sodium sul fite and sodi um hydrogensul fite; L-ascorbic

vaEy dcierpri¥s salts) ; reducible nmetals (or their
salts) such as ferrous salts; and am nes; and
preferablyAlanmjmnstaermﬂ@ufamﬂgmmﬂg zatthed bRl thatolk 5
conbi ning the reducing agent with the persulfate salt

hasd/ o Ar K G 1RERX] @ﬁbo@ﬁﬁeﬁﬁ‘erﬁrﬂc% %ﬁepéééiﬁuisﬂrcoated on
limitation thereto. The anount of the above

tﬁghaﬁéﬁ%}ﬁge@ng " oL gt 3 SN,

ef to,0 .5 % .relative to the
20 :F&%Bn%ﬁ?zgﬁft?ﬁagé q%ﬁ?r?igFlghal?ﬁ?lﬁﬁ%ﬁ¥? hole
referably for attaining still |ower colorability and

oF obies lg,%qq mtﬁ&l@ﬁ. PRethe nozzle using the dispenser, the
nozzle hole can be prevented from being buried (covered) by
the ink-repellent layer 1, and the ink-repellent layer 1 can
be formed in high yield and very cheaply.

25 Also, in the manufacturing method of the ink jet



wat er - absorbent resin of the present invention, the

hydr ogen peroxi de and/ or the (hydrogen) sulfite, nore
wonef@ssisBy t he hydrogen peroxi de, are used. OPO@IP2007/051833

pol yneri zation initiators, particularly the persulfate

or the azo conpounds, may Tttt her be used in

hrati ' n i d/.
EBASS AL e NOte, RS e oo e

0X L or. t he (lhydrogen ulfite as us Ls
b%%g% )ér&ggl §P%h? hbeasreaﬁ%%)égﬁa .9 0%1«3_[ e fog/‘g'gﬁnﬁ’ilr%?ce
moponers) , nore preferably0.000 1 to 0.0 1 g/ (nol of
oﬁé?‘sgf}e BFFF thede PEL8RaFPRYLIRR e Fesisf onhehe
above other polynerization initiators as used jointly
spéreqi 0R. thachdeatmitsrialhefarbecowpalindssiingptiay @ispenser,
good effect on a |low coloring, but excessive use of
5 o lresper Sulhatan lisd ngmtedouh pheopRider deflar iogr 8hkORozzle
and/ or coloration. Therefore the persulfate are used
Hol eC@BhAN a4 1O 8S eplbhy bAdIHG af0renBlingRed; La008 cap
In addition, the polynerization reaction nay be
HRAERERO O eI dNer iy LheAPLAY | Aeddg, react fon system
with active energy rays, suchlr as radi-ati ons, electron
beans, and.ultravi.olet rays,.,inste of, ysi,ng the .
above pol yﬁ%r‘?é%ﬁl(%l’i ﬁllcfiéﬁ{jb?? 16‘?@%? &r@%ﬁﬁi%ngﬁaﬁsl%ro"lded
of these active energy rays with the above .
Washy RBR i B3¢ i tisHiiElatdr thvnecs ek taforrhee ipér aetirkeamhdf
time in the above polynerization reaction is not
10 tper presdnt | gmbadiinead , ahle ndyt agpropr icd ¢hy bheksetpellent
according to factors such as the respective kinds of
lelyerhysiricguid | e makeoBREUANSy PRIPATRS iWddhi @hel RBhd At DSaning,
and the reaction tenperature. However, the
aPebypBELESE | O | Sn INeag@R K oAt 5 i gher 1
than the boiling po?ﬁ?lprefergbsspgf%ﬁ?nlg %%rg¥?§§ﬁ§lllty’

et 1.1 hi L _hoyEt , . S§i r refecabl y wi.thi,
DL honr i P aretioh it it RS, FAER delSP ity
higEer than,150 C, nore preferably in the range of 90
CE8 25 PTCVAIE [ddition, it is also preferable that
wat er and/_or acrylic acid as vaporized during the
15 polynerizat® fdiEions aecesdiny,evld eerédidag phenided with
recycled to the process for producing the
thet erk alslorisat afeshe. presemdidntontinehé, pthsed¢tachment of
invention is fit for production, particularly,
thenthhtodse Hradudaiyer, odntite |asge peealienof sneirsmad Ineike
than a certain quantity per line. There is a
oBessi By I i daki thhenef hegd Scfardihe, PLeS8Nbe RSN RN Jet
may not sufficiently be displayed i'n production on a
ry. | . [ r ion at. . pi or
Slls: %g?l[?[té}ga%/se %ﬁgalrlftlg F:, I—lglvl\gvcg%icc%sop eo%% F‘ g‘dkg i %)Iﬁk oanta head
| arge scal e rticularly,, af preferably not smaller
20 heRiHs wafkgﬁe%%}%%d pFPJe‘?QréFg’nﬂa}’%&itysﬁﬁPI B¢ RIpiH-ded.
500 Kg/ hour, still nore preferably not smaller than
700 Also, this cartridge may be used for ink exchange

means of the ink jet head and this cartridge includes
attaching means to attach to the main body of the ink jet
recording apparatus, and it may be used for exchange.

25 Also, since the ink jet recording apparatus



Kg/ hour, in ternms of production per line, it has been

di scovered by the present inventors that, also from
woheonosespoi nt of such as nononer stability an#CT/JP2007/051833

pol yneri zation rate, unless the present invention is

applied thereto, the desi redt wat er - absor bent resin
dRaviREasH £ Glient i OBer hies L5 R pblndR) i

Step of drying hydrogel crossliinked pol yner "by

L.cat] h ' t f dt dryi ,
gt 98, oy 0ol U S S ST 8 Ui
SR ITEsSegn2een SRLAEL Il SLXTELLER 0L, o

pul verizer or_the like as needed. The disintegrated
stabdpt 20F Perignmegcgngan be pprevisiddacheepperat ur e
condition. Thereafter, if necessary, the dried

5 resul tant Abksqulficer ithedink gtasséddmiingaagpbubtherof the
granul at edand crosslinked under a particular
plregpat adtibed e, t is8@Rce THRe WAL 1EMARSQ BEAt s18858 intension
according to the present invention has high
RLOBErti&$, AHNAd&i9al e roll teps.realizes .
“the ma?er-absorgéﬁf Egg#ﬂ §3$§%ﬁkﬂ?F%e?Biﬁ%§09% to which

I n addi,tion, in_order

0 tjes. an reduced_odor.
tﬁ% gﬁ%a%% %éh?%ﬁ% é??g of et pridRSTY AvBREFORLC: . e.
the reductjon of_ a residual nononer content and a | ess
col ored watEi2af®dr B8Rt Thksiet Xapendime RPBATEHes eold the
of the polynerization, through a gel-pulverizing step
10 presaetegsadimentyi Binge sharinlofwhtiled doptagnssa fluorine

preferably as short as possible. Specifically, the
shydesgalrizassiti ckedbpolyswy isiayd Sokhibg Ohiweidh S color
pl aced into a dryer) preferably within 1 hour, nore
detel ety dMalrBicRe®iStheWs SidAdrapBEe r j
mﬁth?% 0 .1 hour, after theI%%Iyne??%a??gﬁﬁgsﬁggé&ble'
conpl et ed.»qln, agdit iQp, ;. aLn_the

reduction "Z\?)]Tsi?jé ?ggi Eggl l#rfg&gérrg%re%%tdgh &alﬁﬁaga?%ss,SOf the

d ter-absorbent resin, the tenperature of the
o e A it For s RoHITaR o Fsapamay be used,
15 greferably in the range of 50 to 80 C, nore preferably

SBERt roMptCusipe PhaluupaR$on ehwseRol nelendlvigine

pol ymeri zation and the start of the drying. On
SHPRESRY idl weethskahs]ithearpblivateri zesishanse coy mastible.
out in large quantities, therefore it is also usua

t hat Helre, r eshviaricieortz1n®, af hethbhefqolusiBig zaki @luoric
exceeds 3 hours. However, it has been discovered by

tdei Pries @RbwhNYENEIRE Sidibaters 16RE {498 IDENEASER 2216 plate
before the start of the drying and/or as

cgf‘e&k?érﬁ%ﬁ(angHEehggd'.i at@sy ferx%%ﬁge 2hove a{raengtﬁqtthtaolp?tes to plate

resi dual noner CO!’]t ent increasSes or ares

20 PSRN ST D Y Ao el 1
Igeggli}&%ggggg%igga’?er (:)ancc::lartroi ?fcojn%u; ék?ir?hfo:{ltn?rc])ft I;%EE on the
surface of the nozzle plate by heating, and that to coat a
fluorine series water-repellent agent on the surface of the

metallic nozzle plate or the nozzle plate made by resin. In

25 the case of the nozzle plate with the ink-repellent layer
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In the present invention, the drying is primarily the

operation for renoving water, and also for renoving an
wanpologsmssi zabl e or gani ¢ conpound havi ng t he seCubPiont/gys51833

par anet er defi ned previouyég The solid content of the

resin as determ ned fromit’swei ght | oss caused by

dEYhg9:hEYr NeAidNGeL9nOf 1 pO thChey 380

for g hour s) |§'adFus?edltoﬂ%§5pre %gbly no?aﬁess é%
R T e R

Q rthcg% é%ef rabl 92 to 97 w % In addi ti on,
g WGr ESPSIH0L L DA ETRR AP Pﬁﬁlif%@tlcmln g@bout

greferably such that heating in the step (b) is

8- oltowaves st efperat kBl dwehavhasuffiecient ink-
boi ling tenperature of the unpol ynerizabl e organic
coppblency Speciahi dakl For tiel ar Wheg stefpecat&tti€idrs is between
preferably in the range of 100 to 300 C, nore

b eftierrabinye B0 miNgm288d G defit Red Pased 88d&d the fluorine
tenperature of heating.nmedium . Exanples of usab

deyi 8¢ sBthrdsikncl ude various nethods such as:
heat -drying; hot-air drying; vacuumdrying; infrared

drying; m rving; um dr i i_ng,
dehydratld%I%y'éggg ¥Sb§hafiﬁfﬁ§d¥§ﬁﬁﬁﬁ¥- SoPg&Ri Rrovided in
ol vents; and hi moi sture drying by high-tenperature

W@%sarﬁ[—]]a@ r%ﬁée&%gfléflite%laﬂ?%u%vw K6@di BobhblifwtoRiink is
drying wwth a gas having a dew point of preferably 40

fPé‘m@@och fcmrlélgpftéﬁesabggo@@ 1esi0FEiCm ehi the noweface of
preferably 60 to 90 C, in terns of properties of the

that eezabs grleart ofesha amkd péf iteisency Asnroenmval mefhdd)e
unpol yneri zabl e organi ¢ conpound. (9)

theté agee i3 RIdsnkifNgash@R d&dodNeXion %ffgﬁéhfi quid silicone
expl anation is made about the surface-crossl |nk|ng In

rbBEn PROSENT, 1 @\tﬁn%mmgwtg; C8s ggﬁ{afmtkl@@ o

t he wat er - absorbent res ans ormmn

Vi ng, hi crossl.i nking density in surfac
P GnBSPh5Ba5e G Ul o da B! BhBoTfogus 1o needed
g gﬁll ,Wthin several tens of nn1fron1the surf aces)
f Wit S~ ABLoPBehte reAYSE haihdaaganseaked yfacilities
crossllnked structure inside the polyner. The
aj@at kP b dhatr e5F mabifgteting chetprésent Also, when a
i nvention has a | ow wat er-sol ubl e conponent content
sahtcendi ggsiabsaipt i ®madgpatridny metthosisabtéh MEhe vacuum
excel l ent surface-crosslinking effects thereon,

depesitigh ey %h@xﬁﬁéélﬁ@tpﬁﬁr{&"ﬂﬂa%%oﬁndb@@éﬁﬁs‘é’ L& me to
increasing its absorption capacity under pressure

m& AR hand 1hj qui §oﬂgg%ﬁ§$ﬂé L3 Aage 1E£1ef§u\;e }K Li@ there

and reduci ng its o ari ous sur ace CI‘OSS
:u?ngﬁfbﬁi %1%%@Q£§tfééfects such as pinholes are easily

produced. Also, it is difficult to make the film thick for
methods such as the vacuum deposition or the plasma
polymerization, so it has been difficult to maintain a
sufficient durability for the wiping and the ink.

Also, conventionally, a method has been provided in
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carrying out the foregoing surface-crosslinking.

However, in terns of the properties, crosslinking
wageiTiossashat can reactwith a carboxyl group ar CT/JP2007/051833

general |y used. Exanples of_ such crosslinking agents

are: pol yhydric al cohol cdﬁﬁ%hnds; epoxy conpounds;
wBekyath8e: §RINOMIAS. @r éggggef@ atd on. Prod l{(?ftses sgt:fac? iof the

pol yam ne conpounds an oepoxy conpoun oxazorl i

u : nos. . di -, .or pol ypxazol.i di,ngne conpounds; . .
n%g?% aﬁgg%%e rrr%( AT RPN ;tB n’goﬁ%l%ll RIfFS :H’%Gn &t égPutlon which
cong ungs,. The surface-crosslinking agent as used in
IERE g}’% ehte i HeePer PRt speRRt i cdiaReVerenpiict Pulbles occur
.such as U S. Pat. No. 6,228,930, U S . Pat. No. 6,07
in §he, sahetiers bepguseNshe 60054l @90l atex dspdéspetieimofhe
i ncl ude: pol yhydric al cohol conpounds such as nono-,
sdilutionrwhile tRttrtang thepobyet I enee Pageobf the type where
nonopr opyl ene gl ycol, 1, 3-propanediol, dipropylene
tpkysolut 203, skt BY| robm , BsiSEUANEY Okt 15 needed for
pol ypropyl ene gl ycol, glycerol, polyglycerol,
tRe UL BRI o to4|'k§g %legtliﬁ"pllﬂé ia:%[@,' gﬁiéj 131 QuaReALYf .

, b- pent anedi ol , hexaned

1
- | phexanedi_net hanol ; . epo onmpounds _such as
ké?ﬁy?%%efﬁW§% ICQﬂdé%§8Pd§?dégﬂégké;u?ﬁy &i dafm thickness of
ol I ne conpounds such as et hyl enedi am ne,
tﬁ?e@g}%%m% Aéyetr PeErs e idiassdfileedue to a change of
te.traet hyl enepentam ne, pentaethyl enehexan ne,
Vpdryet ty | @hitfiensolasdopol yan dopol yani nes; hal oepoxy
compounds such as epi chl orohydrin, epibronohydrin and
a- met hyl epirchicortokgdr to; tionsensaatt idhanr eddeh Sqhed Weshce
t he above pol yam ne conpounds and the above hal oepoxy
tBONDEkHES e DeRAO 1 hGEROSE CUMRRAINAS: %licélﬂe of the ink jet
as2-oxazol i di none; "and al kyl ene car bonat e conpounds
c : ver e I S. No .
LT ar Hr ekt oechetdh SR el s Sl resin.
l.east_ the .yhydric al cohals are _used preferably
Fhp TN A o e HOCRF ( Rf S Rty S0ehbe| AVRRGRRE the
and. pol yhydric al cohols having 2 to 10 carbon atons,
DYF Q%r%-"&t/ﬂ*{? 0% lgvcarpbaratiis ioar d sufeamedHenimmlivt ynd
of the surface-crosslinking agent as used depends upon
fialet oFls Isudrsssbilhetoynee of sufdicdepbunds- sl lamty for
conbi nations thereof, but is preferably in the range
tié MI0Mavitrg B0 lpar ssriycovaieghiionneire 1 pr8h efabh Yard @nt ink
to 5 parts by weight, relative to 100 parts by wei ght

wﬁicﬁfﬁﬁdéaiﬂﬁeﬁQQE@Bin@fséfﬁ%§*§ﬂﬂfac£?n£he PESeince the

invention, water is preferably used for the

£Hh flﬁei%za'sc QRS !i.hﬁlliirg elir%gcﬁ %%te%r%e r\?vg{lmgﬁse {a%rga;qlliﬁ_%gjf and

on t occasi on, pen upo er con

he wat.er - absor.bent sin,as used, ,but is usually in
oL RO R of 1A e Bt phteg B by
f I ) 1 i gh | at i
B SR L by 10ns e PR BBt el ative

Also, in the ink-repellent processing method of the
nozzle plate of the ink jet head of the present embodiment, it
is characterized that the silicone resin film is formed on the

surface of the nozzle plate uniformly and flat due to a method
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wei ght of the water-absorbent resin. In addition, in
the present invention, a hydrophilic organic sol vent

woayo7mesassed as an alternative to water. The qramiP1097/051833

of the hydrophilic organic s7ol vent, as used on this
occasion, is usually in t He? range of preferably 0 to

k0 cBakt S bynavel ghtsg rymceg@f&éﬁ% Yeilh tcgtsg)e@%re SoRy1t:he

vvelght Still nore preferably O t© 3 par

n\ﬁg:t g%b}"g %P%entoﬁgéhl nnkg%ﬁ %%ra urtg“aa:f Ghgenozzle hole is

ros n t|on spreferably set in the
éf&?%‘ %‘?rgcsme n uﬁ@Ph Ymﬁ’% e feRdpioy apdt Bheoink
C stlll nmore preferably 10 to 30 C, interns of the
reetabRRTe w%rhdo%tlamnqvwl spnthaldi therthiskhese nitxtng
W th crosslinking agent solution, the tenperature of
stihécome eresiys of Henti sr @silnpposdesbdee prefrer ghlk¥eir-abl feche
range of 0 to 80 C, nore preferably 40 to 70 C, in

thetRBe®$ dhecHd xahiildohg rEBIA hermprie J.% Lheopr QE@\%
i nvention, one preferred m xing method is a nmeth

i ncl udi ng A&, st 10 Rﬁ‘fghxi
surface-crossli’i nking agent vvit erdua{:nl &Pe jiping can

y [gani.c oIven I f _necessa
bg QEQP%A%(i rg_%lvvls Sda}lﬁ%acf%r%cfaeﬁsfﬁefsygﬁr ggﬁnﬁﬁl%q’@e
re ul t agueous solution to the water-absorbent
TBELR Nt LR e thein?t eORePslate sitsd ofieshaablauitat the
droplets as sprayed averages preferably 1 to 300 nm
Vﬁfﬁ?@%‘%f@ﬁ dbley liguid 200ipene 1as addisttearniali st he00 cp to
m xing step, there may be all owed to coexi st
foanethe nsot iddee whiied- past fTatsdss powder and/ or
surfactants within the range not damagi ng the effects

of the presesy, iinvent @Ak-F&5e X3P d@fs% kBehod
range of 0 to 10 wt % prefée}?ably Opte—ﬂc()D = § m)r% of the

nBLeierghloe & d el Whi% e_#le}ll@éd Ve LR ggesent emboddment,

wat er -‘absor bent resin. e surfactants as use
a,ntltles lified in the | ternatlonal

ww}%l%e “orY \WO&% g%%gg ﬂﬁee?'ﬁalﬁ'oﬁalm FF?W@ Ri'e
FebruaSry 4, 2005) . A preferabl e m xi ng appar at us as
CRebHY loritt fdsr &léﬁéﬁﬁ%né‘ﬂ FBdies ks hBeRd3PPTEbheonly on
able to generate great m xing power to ensure
theneigeiresu s frithiengozvae i plateyi xihey imichiepedlane la;;aebi ef
in the present invention, but preferably they are
theghikpeewt agistiat can bgpmcm' X8 igpaFiyedbasiyicone resin.
preferably, high-speed agitation type continuous

AFt¥erlthe BiaRops @EsSHCs Moy dhe thdr QHHE@& of the
(product nane; produced by Hosokawa M| kron Co. Lt d.

nQEzl]élgﬂ@teanthqg' ESEMB(P% E‘?r%ﬁ%t flﬂgg?ﬁ%&g{?gnig zgatybe}/r be

Gebr uder Lddige Maschinen
W|thth rface-c ent, %{11
res tlor‘{qéi1 WSt 5?’ aéss%ﬁ%%téﬁpﬁﬁ ﬁr%gitg‘geﬁgﬁﬂj ygll of the
subj ected to the |
nozzle hole by jetting gas from the nozzle hole.
Also, it is characterized that the silicone resin
as a material used for the ink-repellent process of the nozzle

plate of the ink jet head of the present embodiment is the

liqguid silicone resin which is hardened by the ambient
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heating treatnent. The above heating treatnent is
preferably carried out under the conditions where the

woeai7iosgpss enperature in the step (c¢) is not | orer/JpPivamnosisss

a boiling point of the unpal ynerizable organic

conmpound (defi ned based on“PTenperature of heating
@it ure The figatdng Hgrpera i rgferably in.the,
range o}lr(:alzo to 250 C ﬁrr{t%?e p?g{gg'r a%fes 5?513‘(%213)2%85(3& Filn

j ' i f ly in.th 1_,
TG LTI, RS BBl S AT L0, Wl etin cor
arried oui by using conventional dryers or
fcﬁé’ﬁ‘t CRYSED H&%@ét.e bogr thethf dmosphergdef room

channel type blending dryers, rotary dryers, disk
temperature rlliclerasddngryers, gas bl owi ng type
(pneumatic type) dryers, and infrared dryers. In
addi tion, Alser lheiing dwatederihed igi=r -es@ribedbne resin
r-esin may be cooled, if necessary. These
asukf agecef OB Slddikime FRENQHR-AES Bl PreekQsedsrl Phe nozzle
vari ous European patents such as Européan Patent Nos.
240, 9 : 4. and

OR65080; Thartus Tapances par en R “ADONARE s 8 ene

xam. hed Patent .Publi.cation Nos. 242709 / 1995
LSRRt R gE T raEl R e na SV bertigalps the
Pat. Nos. 540977 1, 5597873, 5385983, 56 10220, 56333
e165t8B9H 633 N Uihd Bigs Sdr2conndrvekt dudm heaingt tbaal
patent publications such as WO 99/ 42494, WO 99/
d&l@%@@}lgy\ dcanp g0 /formedeby Meesing Uidradeocnr esskrakimbnhutes
net hods are al so applicable to the present invention.
tpleeyePabpeerd e aridusbapet ofevdrn Wakek- alisaefests Celsius
resin The shape of the water-absorbent resin as
tebbaknegndred he\Preserb1i POt d ONdS RAt c@§B§ﬁF al F¥er
limted, but exanples thereof include: particulate or
cBawelgg . formsuch as irregular pulverized form and
spherical form and gel form sheet form rodlike
form fibrous farm, and filmfor ILn addition, the )
resin nay %i?%ﬁnﬁ& &d < Fﬁcg%r% 5?F%d%gﬁ FatefPaf sresin
such as fjbhrous materials, However, %enerally, t he
2Rt ePe bttt béiped ésrnthe prlerearmilpntnoparere uphttheomozzle
p&gmﬂer form considering the uses for the

terohbsr het Jegshaadsothtlzs ratssentertbadinehiesi anthe
gardening and tree planting. In the case where the
Ligtied - sbkiordrentresési whiishi his fowneboby vl travyideet rays
granul ated particles or primary particles, and the
ovwetBbt e BYSIA@e . Parhigl erplk aset Riorfheesef, BeiAr®aPing the
after thesurface-crosslinking is usually in the range
dQﬁ:aﬂ@li’@y ﬁ?a%ob@‘fo!rﬂe&hﬁy pﬁ['lezsﬂgaft'elr% eg&t:gggiséfeet rays of

granul at'ed particles are also re e
g r articles. .In terns of the properties, the
5@% l‘éﬁ@ar@&e/rscggea% 7t i S i%neter is preferably in the
range of 100 to 1000 nm nore preferablx 200 to 600
m Thus, in the nozzle member of the ink jet head of
the present embodiment, it is characterized that the thickness
of the ink-repellent layer is 0.1 pm or above, more preferable

0.5 pm or above for the nozzle member of the ink jet head for

which the ink-repellent layer made from the silicone resin is



particularly preferably 300 to 500 mm The quantity of
particles having particle dianeters in the range of
we3m710889850 nmis in the range of 90 to 100 w Pe&a/JP1007/051833

the range of 95 to 100 Wt % particularly in the range

of 98 to 100 wt % The wat 2-absor bent resin produced
fmiclie ol ORUCH 1 @ di ARSR5RLLLHE PE Q3R divent Ton and

t he wat er - absorbent resin of the present invention

i mprove the. [ onshj et ween_absor pti o apaci t

§1{1§%a§1{e r}1Sla)))r%€rr ?la\\/(ﬁpghtléjrékrbegsrﬁ Io:%cﬁi’ ﬁgpm dr above

and water-So | e po

.praoperties of. a wat er-absorbent resin. Thus, the,
%ﬁa&gFm§858?b%ﬁﬁ %%éé REofPEnBIBFES@NICT FPeninEnuetng the

have still higher properties by being subjected to
SddifaBe- EpoEs | UHIEFgLYMBRE §hati filtalink jehenozzle is
wat er - absor bent resin produced by the production
S spperéss bh the drededtitynugathsn tnd wikeng and the ink-
wat er - absorbent resin according to the present
riepeebhef. prEdmicbily yhashani absesdtdamceapasi by hoA%ed
|l ess than 15 g/ g, nore preferably not |ess than f%
dﬁégtoSEhélcﬂgﬁf%dﬂr§%§5§9%xcgoéfléﬁg;%ﬂlﬁﬁoﬁ% 99y Vet
nore preferably 25 g/ g for a physiological saline
sol ution u rLessur 4.8 kPa) ...l dition, the
absorptioﬁ&g%%agﬁiésfSsa%aﬁﬁ?§+%§qXﬁQ§% %gﬁlFHQE%?%tion
under gress r (1”%,Pa) is also usually not |ess than
Cfaﬁfe@,sir%$é§§bﬁﬁ AGPIE eE8Sthalnl 2D Ry 1§, Ondrign or below.
preferably not less than 25 g/ g, still nore
10 Sppeeekhdpl Supay cgarpanessudhrihe pidfiepabl yesit fElSs Ra is
than 32 g/ g. The absorption capacity w thout pressure
O¢Bveh 05 llsov,ndhel easfhbancRrgitegistoee prefgsadl y
not less than 28 g/ g, particularly preferably not
cbaastitmn A FhereThEr 818 Be NhiPadr-G Ukt QPP%E w%]%ﬂtﬂﬁgs
for the absorption capacity under pressure and t
absorptio acit j re. ver. the ..
upper Iing%gﬁghg?e Srhggggﬁ%%éi y F%aFEgﬂgr 2PV DS 50 cone
g, .Ln.t of . (i) balance wi.th other properties
| rg%ﬁg(ll%)C%aosetlaz.onFEé?h%? 7 ?ﬁM&bedpﬁéFﬁr%a%% tq hififerthe
ressure (PPUP) is preferably in the range of 20 to
15 ngééf%uh% elspﬁéF@Fﬁb]P?f%eli@diW% §hp| fispgnser.
preferably 40 to 100 % nost preferably 50 to 100 %
Not e that ,Thufe kiiggedtperhiabid isiy igoder resassis egoated on
which is different fromthe absorpti on capacity under
the essufacd ASPthe. Aogzle ,plsta wirasutBeofio i Haak lig y
of the absorption capacity under pressure (AAP)
fé e dosidredrnEe dyChi; Ofhe N aRelRld onng aﬂﬂsiﬂarpém‘é‘?{t film
pressure) when the anount of water-absorbent resin
I N [ ea .l urenent) .i.s
e ot 0750 3 Tyt g2rhs’ Pl YATRYehey an
(.t der essure .i.s a_ne net er defi ned
20 s?ﬁé?ﬁ%g%?éd% Wid egﬁf?%ﬁLo the nozzmgpgig¥e.

sent rn

Also, it is characterized that the viscosity of the
above silicone resin is 1000 cp (centipoise) or below.

Thus, since the viscosity of the liquid silicone is
1000 cp or below, the ink-repellent layer for which the

25 surface characteristics are in good condition can be formed.



For exanple, the anount of water-absorbent resin (the
anount of resin per unit area in nmeasurenent) can vary
woyeaitossmssen i n the same di aper. Varied absor pPCOAP2007/051833
capacity under pressure (Aﬁ%% which is caused by the
amount of wat er - absor bent in varying by site in the

di aper, isatle, cause oh.degrade T@'e&r @S o gﬁﬂwﬁe resin

di aper in actual” use. When the I qui d per neabi

n [ In Exa
l%egg%ﬁg tery%geﬁ§§%¥%§ gggvg$§m r @%&edﬁgﬁgr%%ﬁ.ghe
exhi bit. high erties regardless of the
ﬁ% é %ﬁﬂ%dﬂF?é%id%)gngﬁﬁ?%r absorbent resin in the
di aper, and can also exhibit a high liquid
per meabi | | Tus Detigiqes 98F LRel etiingl frommshbi horylenele,
pressure (PPUP) is described in Japanese Patent
5 inppbdeatiom &d.thE0S$129cHn@005 (e lrekzde Apnek GalPCOH
and the descriptions of Japanese Patent Application
iNerodQ87¥én /o2Ade aheiakstoappd ity Q‘;ﬂd@ecaﬁeﬁ@néompletely
i nvention. The water-sol uble conponent content o the

pYayent89Sor hant igsi Bfo%étﬂrt?g? ér{bl tﬂgru ;’:1099

process of the present Inve era y not

nore than ; r ref er abl re
% still rrzgo"r,‘sseo'prleér er aﬁﬁﬁgiﬁ ?\fl%/e&ll'—tﬂ‘ﬁthe 5 %I?ﬁeﬂn
.%defl ed in ﬁﬁﬁi defi ped according_to the
ngf‘ NS HD \ﬁé‘é agBsof pthomgige PLateevele axid igone is
- soluble content is preferably not |less than 17, nore
10  ipmerepamly et desdgabhandasth mf tihsuherkje pneter &ld/ then
not less than 19. In addition, a s is specified in the
gbel by Tented nfecbmd éber hpt zba mﬂee.xanpl es of sone
preferred enbodi nents of the present invention and in
the af or enenid onadcebpast 1 6fdhary aseRt thavVesEi B ndihe
wat er - absor bent resin produced by the productlon

aPregess-©fn %JH% EB@SEE&u%@V$EE 1 Qhang. th %?551ble that the

wat er - absorbent resin o presént |nve ion

I Littl | I nd
e o0 e ear Chorone ot n Lo &pet: Fredt 137, s
colored state indicates a Yl val ue (YeIIOMIIndex see

15 n%?@%é&ﬁ*ﬁ’at"@&# ‘Nos. 09420 14 and 1108745) preferably

in the ran of O to 15, nore preferably 0 to 13,

still nnré* féh&bﬁ?omet%ﬂhlﬁonﬁxﬁESpneﬁerem¢ylihuud.5

so there is alnost no tinge of yellow Furthernore,
sihecorsithsin whichels cloantderied $y aeastbpeef efdlparatiire or
the range of 0 to 400 ppm by wei ght, nore preferably O o
at Oc BOO: qajesn by Twel ghthatactd defed @naRUGEeA Nehe above

wat er - absor bent resin produced by the production

sP1O&&SS sith8 sPLESEOE rrl iQnrFand Lhe nozzle plate,

wat er - absorbent resin o e present rnvention
20 tﬂ@r tiQn nat er als ch_as chel ating agents,
dggéﬁéﬂﬁﬁe 30?%6 agen(”j§ﬁ€ Ya§© Nvﬁriiﬁﬁﬁéhr#a
hgl atin a ents
ardening eaving it in the air with ambient temperature.
Thus, since silicone resin which is hardened by the
ambient temperature or the silicone elastomer as the silicone

material is used, the hardening is progressed only being left

25 in the air after coating the material to the nozzle surface,



such as am no carboxylic acid, water-insol uble
i norgani ¢ powder or water-insol uble organi c powder,
wdeodmssamsar s, antim crobial agents, and pol ymePCT/JP2007/051833
polyam ne, in a quantity of_0 to 10 parts by wei ght,
preferably 0 to 1 parts by*%bight. The wat er - absor bent
ifeskNppL rgQl.ng.t (.ng st b) .and
e R e [ ity g (B L Ry =b2he 8%end e
teoll that a content of a unp lynerizable
g%%ga%?% %%%%ggﬁgaﬁaving t he above-specified solubility
paraneter jsnot nore than 10 ppm by weight. In terns
of cost ef%i%?dvghé§%C§ﬁ6a§B§6%6%@d¥h%ﬁ ebegeofiiheone
wat er - absor bent resin, the water-absorbent resin has a
I§fpBl yiekhe abl@ist gddilcovenpesiha wointterts afrgestériapl v
not less than 0.0 1 ppm by wei ght, nore preferably not
5 heesénghan thd dlgyroney, wetghé edwkatdtonm@he ERaRaSe PPMthe
by wei ght, particularly preferably not Iess than 0 .01
nRRALEYp V&t ghtt N thaRefeniBEE1 Y8 Lght !
t he ma?er-aﬁsorbent resi% hggégﬁ%:unpgf¥ﬁﬁﬁkgg%P% érocess
g8RkL Cr LONRQUR ent ;.0 1 m.,by
a%gigﬁ%,f€t ra|sg§P?ﬁ% gbgb%%ﬁ??ﬁ%%ﬂggghggggegron1such
a wat er - absor bent, res%g havg.un | easant %%%r.,Ch t he
ot her hand; “tHe IR&YEr “86sBHbENTNT 65T Whfric kSt hgrdened by
ungol meri zabl e qrgani c_conpound content is adjusted
DEFLEREOF HAtP G 1EORE 64 petomer preftder sdlbeonaseataripl is
a wat er-absorbent resin mght exhibit |ow absorption
10 ugpdpeths drrtsienjagsprggessess freata tsheat-mehis by Hdweting
drying step and the surface-crosslinking step.
aFtet hevat irhe ofatéle- abserbehtontesivhd nekzudesshasadd and it
iron content of not less than 0.0 1 ppm by wei ght and
1B0pos®IIE & Rafatl tRRMEDY Ve ' ] '
thgn 0.0 1 ppm by meigﬂrggﬁgﬁﬁgﬁﬁﬁgfgﬁ?hgﬁmgﬁ% %ﬁﬁ;Q%f good
t¥Bl ght-rBreauseof this, when such a water-absorbent
resin is applied to absorbent articles, e.qg.
di sposabl e, di apers,, the absorbent articles offer an-,
excel | ent %Héﬁoané% of gsﬁﬁ?%t%lﬁszcﬁdpttih@ﬁ EBRopRPTE el hifFone
15 its use and easy-degradation after the disposal of
TESEY HhIStheAtHi EFe3COTher st MhdbBoi Behardengh by
having an iron content of less than 0.0 1 ppm by
whergihtolies metyspeef theedl dsivaness tite iabsoabedtomrittie|ses face
produced from such a water-absorbent resin beconme hard
of otie megrizdedaabt ethé Nedrddisieng FUr phegresHed by
wat er - absor bent resin having an iron content of nore
it hady sk R reeh 8NEt | Sa P0tarf @her "f?agmbﬁ%iﬁfo?&étc hl'léﬁc—

wat er - absor bent resin causes the degradation

régéfﬁéﬁéy f%r%thgal e.g. disposable diapers, in use .
(11) Uses of the water-absorbent resin according to
t he prese i_nvention . .

20 P I"Hhus, since the silicone resin which is hardened by
ultra violet rays or the silicone elastomer as the silicone
material is used, the hardening is progressed for a short time
by irradiating ultraviolet rays after coating of the material

onto the nozzle surface, it 1s possible that the film is

25 superior in durability and has good ink-repellency.



The process according to the present invention

provi des the easy production of a water-absorbent
woesi7rssmsi ng good absorption properties in exeerbrwn7/051833

bal ance between the absorption capacity w thout

pressure (= GVs = Gel Vol ur@®Tn saline = Centrifuge

retenti on gapaciiy): s pL pa_%it der
pressure (AAéF)’?' 1aﬁ/ndlsi h%ﬂ%&%%%?gg%:%mﬁ. g\brog)s%upﬂzﬁ]ge
- abs in.s wdely used for variouys
e SRR et B ik R R Ml & ene present
ter.-retaining agents, industrial water-retaining
eﬁ%’é’ﬁf@ "humi di ty- absor bi ng agents, dehuni di fyi ng
agents, and building materials, but the
wat er - absof Beht Fidxien thecordchg phathehridgsepresent
invention is particularly preferably used for sanitary
5 embodiimaht buolseal ditspesabkeidlapsets; thrcamik AeBh is
pads, nother's breast pads (nursing pads) , and

eSaribdr yPaRights .odtulhie tHBEE, atderMtelccdser BERbes at the
resin accordi ng to the pr esent 1nvention IS soO

texeebkepte Widkdi€gald L@yt he above properties being in
good bal ance that the water-absorbent resin can be

used int ani tar.y terials,(e,q. disposable .
di apers) |h2§l cf’ghltcgﬁcg:ﬁ‘lafﬁf:%ﬁé%gﬁl@qi e surface tension
r-absorbent resin concentration (weight ratio of

Oh ot B JABGG HentiSPESAA 15 TR (a5 1o ba gRt bhethek jet
wat er - absorbent resin and fibrous materials) , is

10 rgrerdia®|spmuatasiof whevgpbove eoprseingr abbpddfiehd. 100
w % still nore preferably 50 to 95 wt % [ Exanpl es]
Her ei naf t efhud,hesiproeseht inxemds dowidurfhecdesstibed it is
according to Exanples bel ow. However, the present
pbB¥eBlé Oofhdts thet fikihbedapbi e HesC bRt '.iHESthi(:jhe body
Exanple. In addition, the properties, as recited in

(kB8 k&t OfhRe ) PLASEAT 5 L nyantlon l%nqgl%:@?%gnpl es of

the present invention, were determ ned

foll ow ng asur.enent _nethods. ( Absorption ¢apacit
Wi t hout pr}{(;,ﬂsassom éL%( %sﬁgeieﬁg?lgloq%{ﬂ%t%ﬁ ggPi"ﬁelE include
ntrifuge retention capacity) 0.2 g of

15 tg\gt gu F&Ft-SFeSPRIAEE2RMi form y placed into a bag
(60 mmm 60 nm nmade of nonwoven fabric. The bag was
seal ed and'tusen siliprer $8€ ink olrikdidgsotha Gl@owindbseries
aqueous sodi um chl ori de solution (physiol ogical saline
spofactam), dhewhinehet ermerpet atamieghgdobeenl 86j Astebpment
to 25 (3) C. After 60 mnutes, the bag was pulled up

cahdoé hesuligiieed of water by a centrifugal force of 250
Gwth a centrifugal separator for 3 mnutes, and then

the wei ght; W af the ed.. I.n.,addi tion, .
the same prsoée?{ur e%agqt% %S\'egécl)gg&%v\%gs %}aer rjr%% léluctludne plgment.

wi t hout t%u\g/at er. - absg{]gent resi.n, and . the resultant

20 .
wei ght V2 WaS mEARGF et S Theh, 1ideides pigment, even though

using plain paper, high-resolution imaging superior in
weatherability, and water resistance is possible.

< the relationship between the nozzle plate, the
ink and the recording media >

25 As described above, the nozzle plate of the present



absorption capacity was cal culated fromthese W and
W2 according to the follow ng equation (1) : G/s = (W
WO 2007%0R$988 0.2 - 1 ... (Equation 1). (2) Water PeOUPIT051833
pol ynmer content (which may be also referred to as
"sol ubl e conponent cont ent"':§3‘l nto a plastic receptacle
<y h Qs Capag haui ' 4.3 . .90
% gqégglce)gt Egﬁli um clh%te)cglrt [ 37‘3%%% S(ta#%%l%va v?glldg g% %ﬁ? .eﬁ\éncy’
t.er-absorbent resjn was.added to
Fiff Snghedlrd Lantisl O AhRrbongr Pt 84 Fop' B cone
wthagf rs, thereby sol ubl e conponents were extracted from
PEEPNVheh AR PARD exLPUcEUriana FORgIOR isr nsed.
wth a filter paper (produced by ADVANTEC Toyo Co. ,
Thig. is ppadeathanmeniyrgspoggink | isoformer, nomnekhgssithout
0.26 mm dianeter of captured particles: 5 nm, and
5 theenoz0l€ mlafe tdertriasukbanweti | tTathenas seetgheda oméni scus
and used as a neasuring solution. To begin with, only
ish€ophyai 0bagiics, sdkhnengohstd onimas f ihbst byiiihras eghe
wi th an aqueous 0. 1N NaOH sol ution until the pH

dieaehedn 10,nand o %eﬁggggtgéﬁ%\%%res et :jgg %?Y?s 9k ink,

titrated wth an ag solutron un

h 2. 7, .t.hus .obt ai ni bl ank ,ti.tration, anmounts
R REBE"k mhartith 35 PoRi ik REiisibhat poRi S e e
rocedgre was carried out also for the measuring
OP5RHPFDN, thus obtaining titration amounts ([NaOH
and [HA] m) . For exanple, if the water-absorbent
10 resin conpfigedrdatyhgcoachapandcdtisigs ddivuabsarbenay, the
known anounts, the sol uble conponent content (content
gobdanr ebdd aet etbtwabed £ soh uptecipnigfimehe@ged M fnage quality
conponent) of the water-absorbent resin was cal cul at ed
cbhepi theusMer age Beheeuardyei it ok the; SORoNETsS, and.
the ti trast’jmiégn anounts, as obt ai néad fer om %Etema%%véo cad
i R OSE 0Lk £S5 d a ] ol l-om ng,equati.aqn
l( 2) . In fphaéi cagégg%gugéﬁoﬁg%%%% S, E%hléh%v%?%g%OSl on
r..weight of noners was cal cul ated from
o R ERbT Rt o1 pht Ty He dciy Ariah Byetaeitk does not
titration. Sol uble conponent content (wt %9 =0 . 1
15 Findah R b IMEErSr iRefantyanen g4 $hagoie| #GreoiaHatere
/ 1000/ 1.0/ 50.0 ... (Equation 2 ). Neutralization
WhaER oc kR i rempyed. ([ NalGHpoirtbNaeH] ahn¢f HEldish being
[bHC])] 100 ... (Equation 3 ). (3) GEX value
fNbiedl hy, ldsus hbghmage héermdisor pinceBnaapari 4 YaddMe of
' the higher the water-soluble conmponent content. Thus,
imsperdaidi thor aadwet espgdses hanty Hesh Ank Sof hﬁnag ality.
rel ati onship between a Gvs val ue and a vvater-so?uﬁe
conmponent t I onflict] .
RRVER: Shbn MRS RS Bhe B me 10w

properties of the water-a
20 surface tension, the nozzle plate of the present embodiment
has high dot position precision. Even if using a paper having
low absorbency, printed matter of a high image gquality can be
obtained without image density unevenness and without a

decline of image density so that ink can be buried in the

25 vpaper.
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value is a neasure for evaluating the above
relationship in the case when x exceeds 1 wei ght %
woheo7lusgdser t he GEXval ue, the higher the perforPautIR®07/051833
When the GVs val ue and the sol ubl e conponent content
are denoted by y (g/ g ) ard ~x (weight 9% ,
respectivekye.qgiie GEX value is defined by the
foll owi ng equation 4. GEX value = (y) / In(x) ...
(equation . that, as_to the GYs value.y (9/ g
and t he so??%ﬂ%ggggﬁfbngﬁpeﬁoﬁ?ﬁrﬁx? S 8 GP%Edg?%rgs
tﬂe cglculatio of the GEX value, the values obtained
PR 8et et oﬁ%cc(réll%dreﬁyrﬁ%%n%dﬂea Jugddch( 47 mesd gtrr the
monomer content The residual nmonomer (acrylic acid and
Pregeghl enbedimantt i6f composrd evf absumpent meseniabwadet at
after drying, was determned in the following way. In
1seeti ome (@)atabavdayarf bht a aderfaces Fepaeabeky phiERaried
after stirring for two hours, was UV-anal yzed by
Al bayi the heamgiegrapByot@i i SRedingl ¥&§ hhser 88 duadnal
nmononer content ppm (relative to watér-absorbent
1698k8) of the water-absorbent resin. In addition, the
resi dual nononmer content of the hydrogel crosslinked

pol ymer, fare.dryin was det erm ned . stirring a
finely di g}/ﬁﬁ egcrhgt §a‘eﬁ%%§e¥6% 9 ﬁ‘l?gguﬁo‘f’@?re?r ght
.apout 500 in solid resin content for 16 hours; and
TEhnCRREAHaMiFn g £8519F triake empodigers for 100 ms, the
chromat ogr aphy |i kewi se; and then correcting the solid
apowiertt 4B iNksérpusberrepavittoy thedexeppbssyreeddidBng
Absorption capacity for 0.9 wt % aqueous
mgditinu mudd orredle byo butlyvam i detarpriess dbecobt dndc dePavas
(AAP: 0.90g/ Absorbency Agai nst Pressure) A stainless

bEBhédn 0RLERS 1Whinghn¥as 14 1$CKHaeRe O s 400 FBSHAS, LRRRBen 6 ang
openi ng size: 38 mm, was fused to a bottom of a

R R T e ST e
YA SR 0 L 8 PRS0 e

thereqgn, there were nounted a,piston (coverfplate),

PRRET BTN METYESPoA AR +h ™uier dnAfIRs ryfelfenphly between
little smalLer than 60 mmand nmade no gap with the

8 anRr2nall/msur fi¥keen dthet Waovnppof t i mepxidnimede pprbuvatas or
not hi ndered from noving up and down. Then, the weight

iMB qig)a cantectt bfaé oRilght mef ishemalppsrtharg 0 iprdeerable
t he wat er-absorbent resin (or particul ate

ravde) RlkeEnd fgyagests. . e the Bhshon ﬂ‘@sla{%{%xrtﬁgn the

Onto this piston, a |oad was placed on the pi

pf@fﬂﬁﬂﬂléjy%nb@adtﬂ@sdfﬁ%ﬂ%%egﬁz8 EQ?&réé&Qﬁg<%£m4m%y

kPa i ncluding fhe melﬁ pi'ston cou

become smaller than a preferable diameter.

When the exemplary recording medium was brought
into contact with an ink of this embodiment for 400 ms, the
amount of the ink transferred onto the exemplary recording
medium measured by a dynamic scanning absorptometer was

between 7 and 20 ml/m?. This value is preferably between 8 and
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uniformy be applied to the water-absorbent resin (or
particul ate water-absorbing agent) . This conpl eted
wone798$98ef neasur enent apparatus. A gl ass fil Per/JP2007/051833
having a di aneter of 90 mm_and a thickness of 5nmm was
mounted inside a Petri di SK lavi ng a di aneter of 150

19mn1 At t e amehysi 8k ogicalyaald %gaég%§L§§ dcgrgt%“;éq%g

the tenperature was adjusted to 25

t.a upside of the glass filter, on,
e\/\hﬁgaﬁ‘gﬁf#ﬁlﬁd%é{r&%& g}fﬁoégcaé %@talca\g;glﬁﬁsﬁff ﬁgbslﬂ%t,ls

Ltd, . havi Laneter of 9 cmwas then
PRSAREEA L RPAT © Gt P2 BLiTac SnAoBPAR baTakeRakly Brdween
further, an excess of liquid was renoved. The one set

19f aRda88irehiW: appanathe amesntoeft Sdanafeheedipue wetter or
filter paper, thereby getting the liquid absorbed

lpkdet a heontoeat. thilre bifqdDdl hevid smes lleappadnothe byreferable
adding the liquid fromthe upper side of the glass

rhhbé prdrging fdodeie yl babble fasn H81Hi Alen® GARSEARE marks may
l[iquid level. After 1 hour, the one set of neasurenent

Qar at j f 04 lo L.ght W
PR S P02 TR MOt BRI e,

' ter- rbent resin (or particulate )
P BT TSR TR G T Bomy VadsReatinediying
Then, the absorption capacity under pressure (g/ Q)
MG PRI HEd fromthe W8 and WA in accordance with
the follow ng equation: Absorption Capacity under
Pressure (AARNIE §gagnyng gibgpretamagieght(DPA: (GAPAN TAPPI
Weight WB (g)) / weight (g) of water-absorbent resin
JOURNAar tVclnimat & 8waMay- absor lppng s@gent, ) shidbgorpachipf) is an
4.9 kPa (0.90g of water-absorbent resin) is also
appdeated HiaReaMBebulakdsy rdadihe kaads) Qi
1.9 kPa, the load 1.9 kPa'is referred tohggﬁgzgg%glf%Uld
( L qui r Y r Ssu ( PPUPY/,
B Yy ot ot ol Cnadi o S SPn  hle (et c
t .of th 5)..absorption capacity under
R PR robe8" o Aaet "Fadsi Phe. ehiolingen speed of
p ocerr a s _above was carried out except that the
2 anbet of%ﬁgt T BOBPBERE Hed Aend SeHaNngRdA f ¢ 10Lag00 agd
to 5.000 g, in order to obtain a value of the
aabFtR pqadd Yo Zsashrgs ublte ranpreds ofe thAAPLqBi® agporbeldn  The
this procedure, a high absorption capacity under
tpstessumpd o AAP:shBpédglikean qiessi biifiecaysenad edamR Y
hi gh I ayer of a swollen water-absorbent resin (or
apssiptailatics wahak- ahs ordinGaageat by mboiﬂ%% ofs fis.
the supporting cylinder as used needs to be of a
4G Mol ' h S | on cities
R st S e R L e
[ned.in_the above pracedure,. a liqyid perneabilit
e A S E R Rt S LI

I pressure
as necessary. The scanning speed is automatically changed
according to a predetermined pattern. A liquid supplying head
that supplies ligquid to the test sample is connected via a

Teflon (registered trademark) tube to the capillary.

Positions of the meniscus in the capillary are automatically
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foll owi ng equation: Liquid perneability under pressure
(PPUP) (%9 = (AAP: 5.0 g (g/ g) / AAP: 0.90 g (g/ 9))

we 20008898F) Peak tinme and induction tinme: The PCT/JP2007/051833
tenperature of the nonomer or of the resultant polymer
gel during the polyneri zati387T was measured with a

defeeapaet ¢ rangbgﬁ:'-i R 1t hahsthhe tiﬂ%ﬂéna%%%szexBSE%gﬂt, a

t he addltlon n initiator andthe rise
a t L.or he resultant pol y

d&ﬁami%é %Ig red aats}?sa(gr?%jlnc(r%D cPF or%% re° SahaS 1 heYRS yowa Co.,
Lgﬁt en theqag:l‘?ptlon of an initiator_and the reach to

neXT ntit SIegtlre Epe st &fattrepierreferure water
pol ynmeri zation systemis defined a s a peak tine. (8)
OVetght - SRS RO Oifcsans Bemrest PUBSORterThe ink at a
wat er - absor bent resin powder or water-absorbi ngagent
caatact dsigid icgd 1P sisevrng0Winmd iH Skakdnddr Bysig¥&spolation,
(JI'S z880 1- | (2000) or the like sieves) having nesh

uspegi tige SiZess fRfr redC Bmasn 85 ndHBuredl 8 Mk 800 1 < gaq%und
mm 425 mm 300 mm 2 12 nmm 150nm 106nm and

cBBh é‘&ii:éch:er'l:ltnﬁe p?‘ﬁ%eﬁé g gggﬁ?gnlr% hese

sieves were plotted on ar|

ref Qaver rticle dl aneter

BBES et e G ad |§§ ?? et Sﬁgﬁég‘%&%{?r?@w%y&f 50%
REOl | ows. Under conditions of a roomtenperature (20 to

5 C and arelative humdity of 505% RH, 10 g of

wat er - absor bent resin powder or water-absorbing agent
was pl acedBwRerth@ajesiastandard si eves (THE |1 DA
TESTING SIEVE: internal dianmeter = 80 mm) , and then

cl assi f i edamitcusamsieviashaker besivewd sbakehe ps

by 11 DA SEl SAKUSHO Type: ES-65) for 10 m nutes. The

maved e - aAcpergengabhl ehe b( PRO) v a SE'
described in U S Patent@l\%&tg& 1259 %n%e%t her " example,

a Psldcatd ?ﬁéeraméhﬁg}/ <?e R togH! g%b\gl\'?é pare&? : 2 5 gJov%n

standard Sieve capa cau3|ng

| h ire c ass, through it.
f%kg%ﬂ glrn 5 |%)nn88va%ua??cg nc# %X&?QFQ%\E Heert makide pged.
val ue) This s carried out in accordance with
Eur opean Iaatsg%? t\BS. PaRISH MRy Hfdmagegggswood pulp or
Specifically, the coloration evaluation of the
regferechpEsdphenExprerl es -gouwted madpcare | beh DUtldavhihe kraft
foll ow ng way using a spectroscopic col or
pulid f €/BKH e mekeed 1 €SB 886h&DLIGR MEASIIR N@BﬁY’STENBSP LBSP, GP,
produced by N ppon Denshoku Kogyo Co. , Ltd.) . About
artd gMH. t he wat er - absorbent resin was filled into the
bel ow nmenti oned powder-paste sanple stand (filling of

about 60 %50f2tBi$a1s of recycled pulp, recycled papers in
the list of standard qualities of recycled papers of the Paper
Recycling Promotion Center may be used. For example, chemical
pulp or high-yield pulp made of recycled papers may be used as
the base material. Such recycled papers include printer
papers such as non-coated computer paper, thermal paper, and

pressure-sensitive paper; OA papers such as plain paper;



sanpl e stand) to neasure the surface color (Yl value
(Yell ow I ndex)) of the water-absorbent resin using the
waho@ssysect r oscopi ¢ col or di fference neter un#er/JP1097/051833
set conditions (reflection neasurenent/ appendi X
powder - paste sanpl e stand'(T%her di aneter: 30 mm /
Hagida n [ a . ). 0} ec
! @TprEQH S i 4L P bgﬁg?, @i%%%d?ﬁ%ﬁg%ﬁ%h% E8Lteqd

pi pe for powder-paste as the S§tan

i tLons QQm tenperat ure 0.to 25 Q) .and a
SRR e T SRR Fhehi g ok 45 Bond
difference (L, , b)) or WB (Hunter Color) which is
p&ﬁ&FheFoiangFFg§@R§ra|§8tﬁea§®@%¢n%?2£@rtﬁép§5wewrapﬁing
by the same method with the sane apparatus as the
Pib6¥e. fTREY | RARRT MR@BuARnduahetymedesr, acwbpiapdicateody
that dye coloring is lower and that the color is

5 paperer stipebearipts ubisteant,i alilyt 1whbeper( 1fuyeGidite roll paper,

eval uation A sanple was prepared by the foll ow ng
afENfelk 2agtdifs Watrge- aBsoebester BSIN R bcligsqare
sprayed in a pol ypropyl ene cup having an interna

14baTRLEE1 B oP iAMRAd; AapeLght of 70 mm and 50 g of
i on- exchanged water was poured into the cup so that

t he wat er - abgor be resin rticles were gel)]ed, After
t he gelation§8¥ﬁ%f%%fIﬁﬁﬁﬁgg?gangPb%ﬁtm?ggi y the
pgrticles were seal ed hernetically and heated at 30 C
EpdloringufoUFh&EERFEer, the odor of the gell ed
wat er - absorbent resin particles was eval uated by 10
10 (AduPt deddbratibpecesepAstt braapdhngmdowgehsetheapaar iafto
the pol yner gel was evaluated with the pol yner ge
fiibeelsf adidr eepbyapliagednikntteomhehpolypeepybene s6ug,
wi t hout being m xed with ion-exchanged water. The
meé¢abnakhon reasedehar Al BadmiBat henf gl bawpag  manner:
Eval uati on val ues, which indicate the degree of odor,
r b wen . I | 5 f “nQ 0 " oiLn to
O B e Sageop e P Eep Serlibyiface8reiol B Ribests
rted he, 10 adylt test subjects, the average
(égg u§$i82¥§§ Gé ﬁﬁg gg?&rﬁpnggethssgtﬁﬁﬁeﬁng8d8ﬁ ng, for
15 goin . The odor point low in nunber indicates |ess
CEa0Ps S/ [ Br 5GGEERoANEXANBILEARF Comerci al |y avai | abl e
acrylic acid (special-grade reagent avail able from
(©&k§ Parénthaei eher| aduskpeédingt the; ipkmeehexyphdnbly a
content =200 ppm by weight) , as obtained by catal ytic
syafaphase Oxbdathenfimassshpplhsegi at 616beteehufBthod or a
bott om of a hi gh-boiling-point-inpurities-separating
ctebdimghagtngafi fty dual -fl ow perforated plates, and
then distilled in a reflux ratio of 1 and then further

(E8-AistdddBity kBYSod of bleaching the fibers by oxidization
20  or reduction.

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

As an internal filler for the support material, a

25 conventional white pigment may be used. For example, the



obtaining an acrylic acid conmposition (1) (also

referred to as purified acrylic acid) conprising
waaenoiosgsaci d at a concentration of not | ess tRamIPDH0%051833

and trace anounts ofinpurities (minly, water) . In

the acrylic acid conpositi®® 1) , a p-nethoxypheno
£60NbRMhg VeSS NR{d LS 52L"BE ds0RM yaé \cglﬁ'{ig%: %Dlgméhé 0, a

pr ot oanenoni n content; a furfura

D= y. i Qni cid content, .and an acrylic acid
R o B R SR8 SRE T LB o A,
weight). .. In the acrylic acid conposition (1), a
hsﬁggoi:%\%a%%ecacrgwpéﬁ?r wWERCHLI BN E IRy méiagr , Cahchwaetyidmte,
content was not nore than 1 ppm by weight, a naleic
bagiuncont Eate wast teot umpdeox hae, | zippmoxyideei ghte swlfide,
acetic acid was 200 ppm by wei ght, and propionic acid
5 zcont eﬂrbmt@,o(:s&ﬂlﬁ.m biite) g@lmiIRﬁ@@i.QﬁbGBeEX@ﬂ@&(ﬁﬁa(?eous
through 5 ) Acrylic acid conpositions (2) through (5)
chavhpgchhel im raspeatey empgedel ef nnedatel USPRLROM ENLS 4 ca,
wer e obtai ned by addi ng tol uene, in quanfltles of 10
; i : 400 ' 00 , i ght .
0 B 15y e Ot GEnaNRohy Crorberydig siun
' ontent of acrylic.acid) , to the acrylic acid
P o (nnsB Sty BTREE S dch i GBS B agmient, such
%Production Exanpl es 6 through 8 ] Acrylic acid
A8 oRPBEFRT ML GL PREBEGR (BITHa\G W aslkérr Piaapekt i ve
predet erm ned di phenyl ether contents were obtained by
10 paddeHgyHephemjicrerhpsyle n Wuemtidasies of B6lapméyresin.
wei ght, 1000 ppm by wei ght, and 10000 ppm by wei ght,
Thespleote valbstanekat ingg o sodd dreurtianhl10f eeric
acid) , to theacrylic acid conposition (1) as obtained
combBrogiist i on Exanple 1. [Production Exanple 9 ] A5
liter- five-necked flask of 5 liters in capacity, as
equi pped w [ Hneter,_a, .
thernnnet2$%ng%gggggﬁg$nggﬁpggg§%§§bgsgﬁag§%% R qgpeing the
of, i.an-exchanged water,. I n additi on,
séﬁ%a]f‘gtnéﬁt%“fﬂigoagn% THe 2 isézgcflae‘éogr‘fr‘osrﬁqtd%?l( 1)
15 %consisling substantial |y of aciééjc acid? at room
PRRADE St e SHKENT288UGC B A@ Y Wl dquébER! sorfiarh ketene
hydr oxi de solution (Fe content is O .5 ppm by wei ght
diRe¥ efP)of cRe2UBptrelewomasdmeriatuney wee eugddaced
into the two dropping funnels respectively, and the
ESpéciakly f laskeunas] i neeirsed dentandaadrbeyt copdding dat h.
Next, while the tenperature of the neutralization

aflepditi@n systesrbpaphe, S-Aikar dehask Masefaidd a at
a tenper aturtg%of n%t hi gher yta_han 35 C u%%giﬁ ?ISL 51

s£ONE td AN GRE AR M r IPAGHR S s enough sizing effect with

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

25 <Coating layer>



sodi um hydr oxi de sol ution and the acrylic acid
conposition (1) were dropw se added into the flask at

woOheo7aasms3t i ne as each other. The dropw se addpCroP00f/051833
the acrylic acid conpositi%& (1) was conpleted in

about 35 m nutes, and the opw se addition of the 48

w % aqueodse o [ [ ; omnl.e .
' abodt 45 mat e ArTer {Ra ot ibigsE Ra"h Binder,
opwW, S It of lic acid,conposition (1),

aiﬂta sﬂﬁyo%%%géé%t%r}e a\/\égg\ﬁgéﬁ%%t vﬁrﬁﬁ oy ch“ponenté'
ion-exchagged water, and all the used washi ng water
wast hen added® iTtE e PPadROTFRRIhRIERCRL Kt armikgire of
conpl etion of the dropwi se addition of the 48 wt %
28 HeBHS e i RiEMedr érfdan sorganion plgmendr oppi hg fsethel
was simlarly washed with 100 g of ion-exchanged
5 wat er,” andFer |examplies edtavhshj Nga MBt efeangs chhenuadéetbonate,
into the flask. After the conpletion of all the
pdeopwi et et didlicans, cthoﬁ@@@ﬁréﬁl&ﬂ%ﬂP%uﬂ@%té?Sé%$%¥ﬂous
sol ution was adjusted into the range of 20 to 35 to
s208ch hea T\8@GId, 0n 1 Xt 4 e\irlﬁﬁfe 2 %%@%ﬁ%ﬁh c’g‘grgg{}?%egl }cj]'t@nim

aging, an extrenely small quant € acr
. it : d i dded .t just the pHt
PR itk SERRPRY S ooy B anaer ot B

solution (1) having a concentration of 37 wt % and a
by T .%Sﬂﬁ) SRR 82 of O (R Y- o3 TRpr B§UBsEGMS an
.Exanpl es 10 through 16 ] Aqueous sodium acryl ate
10 igerednishLiamenthr oBghets)lpr kaolitiai pedvades na thisgh gloss
production of the agueous sodium acryl ate sol ution
s¢tfacexcieptlarhab thetacf i ofaGict pappeskihiions (hHer@Fore
used for the neutralization was replaced wth the
pBsfatdisieaci d conpositions (2) through (8) .
[ Producti on Exanple 17] An acrylic acid conposition

(9) was o e y j I hhe f 0 m b
wei ght tobl?%é&a%rrgl Fgg‘g%%% %n'po% ik%ﬁl%% g(gr oeff%laét}pr}gd
' - r cti,on EX l e, 1. [,Production Exanple 18 ]
e B3 o S TH b IO vEE OB BT kR gy kaoLin
15 addi nﬁget hyl al cohol  of ,1000Tppm by weight to the
M3 Y SUdiRF e BREOE Fa b1 Toa®reRtdpnadhigh (dless surface,
Producti on Exanple 1. [Production Exanple 19 ] Aqueous

thpdiass Rengeatagsobiitd onee 9F &adl{tp inwenkclol@taiometiore
as in the production of the aqueous sodi um acryl ate

maot wemrentlpf, pbutithes der iac ddeindt6oNPOSE o bhadser,
used for the .neutralization was replaced wth the

irBcihe It tR0 GreURROSEt k8B Ns ghek AbQp1y [5Br ?)@% égnor more.
Exanpl e 20] An aqueous sodium acryl ate Sol ution )
was obt ai A8d mass ratio of the binder to kaolin in the
20 coating layer is preferably 100:50. If the mass ratio of
kaolin is lower than 50, sufficient glossiness may not be
obtained. There is no specific limit to the amount of kaolin.
However, when the fluidity and the thickening property of

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

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



as in Production Exanple 9, but 48% of sodium

hydr oxi de (having a Fe content of 1000 ppm by wei ght)
woaso7uses3 [ Exanple 1] A jacketed stainl ess- st eer/JpP2007/051833

tw n-arm kneader of 10 liters in capacity with its

i nternal surface coated wit4Y Tef | on(r) was prepared as

c@aRabyeF i Z ady on Kot alpe bis kneader is equi pped
with two %i Sérmlty e bl ggego%g 120 nmmin rotational

di anet er lid far sealing up the inside_of the ,
system An%%qaaleooursqar%ﬁo%gmgggmgo‘ﬁahiel’ﬁ"sr?a}\‘ﬂ%ﬂrﬁ glspersion
Eon?mer concentration of 37 wt % and a neutralization
Ofat 8% oF X hfyl VRS COBERY hit FRPM WISy Pes§éthes, styrene-
376.3 g of the acrylic acid conposition (2) as
bybeaiferl FePFPrmfuc begh iEkaspl koyst3e83ey pafrtihkes, or
aqueous sodium acrylate solution (2) , i.e. a

5 poéyethyleesd godidiesofayhbe acsed i ¢ TR GbeeaPeshLh N
(2) , and 640. 7 g of ion-exchanged water, and 0.10

pigheftt oo} wot ideenenobymolngi asryl ate
(ol ar - nunber - aver age degree "n" of addition

pol ymeri zag t hyl epe | de=8 .. as_a

i nternal - gﬂ;%é;g:]n% nﬁnyaggn?Pﬁé&& %g?r%el)nt%l(lt gh?h%Otal

ntire noner .. Furthernpre,. while being kept at 22
EBLRE o IR on6Her CSHTRT orHCH Smabrehargo 41 mass
the sigma type tw n-arm kneader, and then nitrogen gas
PRASCInt r SHUCEFFAHCOPLABERBI 3 idrPard ecaebare bae a specific
solution with nitrogen gas to reduce its dissolved

10 gsRygen wiarerdhanothet abran tirmrdhngenpibexht sid liherefore

war m wat er was passed through the jacket and while the
paqubdess amoidedr, $0bht§dos§ IJoartihos liskeedhating good

pol yneri zation initiator, conprising a conbination of
cagtAseaus. Salfutihanmek ' f aheokl N
of 0 .o%/ mol ) wi t h Z?ﬂ%@ﬁ?ﬁg%??oﬁgg?ﬂ%ﬁ e is

z [ [ in.a t .Q05 g/ ) wa
1S5 T AR Enbsus e et a8 el piripsg et the
mgcsal yrgarrcgez%:i on. After _a certain tinmg, the

por VeI Zaticon %4t 8Ft BEIHMF HESds 151 FBnedthdr b asegent,
while the resultant polyner gel was disintegrated into
15 theklpiddys OTaRd CPRERNT ak 1@ th Bgicegesehenetor ndeae a

tenperature, the polynerization was conti nued for
rapottherthz0 efifagiescyt dfisa obiadiimongracess decreases and the
finel y-disintegrated hydrogel crosslinked polyner (1)
obavainigporiilaneess inarédes r ange of about 1 to about 2

mm The resultant hydrogel polyner (1). was spread

onto a netdqagadze;eheS09 t: ot =W, nds.dr.ied

at 180 C(dev(\g/ poi n?: %Oﬁ% %%dﬁﬁ&eé&n#\%ﬂ%ﬁ%& types

it de.i p lveri _Wth a

R e PR DR AR e S " Bp LB P e i gsrteme,

20 aﬁ%?<gﬁ%%§.}%éﬁpgie§f% % 'R&P%lggggiﬂgfgnéé between the

glossiness, coatability, and fluidity of a coating liquid, an
organic pigment having hollow-shaped particles with a void
percentage of 40 percent or higher and an average diameter of
between 0.2 and 3.0 um is preferable.

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



[ Exanpl es 2 through 5 ] A water-absorbent resin powder
(2) was obtained as in Exanple 1, but the acrylic acid
woanpassasdon (3) and the aqueous sodi um acryl aPeT/JP2007/051833
solution (3) were used instead of the acrylic acid
conposition (2) and the aqGQGUs sodi um acryl ate
solution (& a JAsRegLivel [ m VAR .
wat er - absor bent re5|2k%%%dé?sfgj %g%hbli%o%gglgsrﬁﬁln or a
yt. the acrylic _acid conposition (4) and
Wgﬁgggggs Lﬁéﬁg}llﬁ%s&gréﬁgtges%? i oA Y4Y-Yier 8T Rker—based
i nstead aof the acrylic ,acid conposition (2) and the
T&§dBoU_Y iqﬁﬁQMﬁééﬁﬁgéngoP%tFQﬁ1H%HpqseresﬁéétE&@mgle/\the
wat er - absor bent resin powder (4) was obtained as in
fptaapies Matanr-besedaseping mey dox ormsosi podgviHylamttohol; a
t he aqueous sodium acrylate solution (6) were used
5 mpasféed milyhiaydcaykbhoackdcls o esiinomoli2 ¥ 1 8A0pb Neviny1
aqueous sodium acrylate solution (2) , respectively. &r
alabrb: Absatiernce$h BAPEVESFi{P) MasHeht a'bEeg | Doodifs
Exanple 1, but the acry?icﬁa%fgbé%nposifion $€§%}ib0dlfled
b6y agieolis-pedi;u ol yti ) were used
pin§¥ead of the acg§?$g¥%€$%n%bﬁ%g§&gpgé ?%frgﬁﬂg??ﬁ! a
sodi um acryl ate.solution (2) , respectively.,
B ey A B BV o 1 SR PRl ® Rolbtipay atpierol idone-
wat er - absor bent resin powder (1) wasobtained as in
VEREMPR TR LS GOPPREMGE r vV RY h AW ZeHPoBE fldme thy lamihoethyl
t he aqueous sodi um acrylate solution (1) were used. A
10 mgbhparvlate carréymabs orber riviesicn viowldepyf 231 idisne-
obtained as in Exanple 1, but the acrylic acid
detneposidnimveth)landthber AHED UHpBAGnER)] asF Y2k el
solution (5) were used. A conparative water-absorbent
pyes6 L ek b3k rYasm 0Bt ahNed,18% i e EXoPL A dn 1 Bt rhR8 1 ge
acrylic acid conposition (8) "and the aqueous Sodi um
byt e s@huthgn.( l e 100
c%%rt%ﬂ%y me%g&teg? ?%%Mﬁéfé%ﬁgbggggéﬁgfr%%f%iﬁﬁﬁﬁer
spraywi se mxed with a surface-crosslinkin
ni et PR ToTe oty aigRr e L1Tose Mo £1e
15 1 ﬁégytanediol, 0.6 parts b% wei ght of propyl ene
Cﬁjrjy Se $UFhp st Sy ORdZgAt NBRreRyedvtharrjddiwateer polyester,
and 0.5 parts by weight of isopropanol, and the
Peegrtmadc ackdulesies) hewlamiost edsab, 204 tnd@ffired@ersions
m nut es, thus obtaining a surface-crosslinked
ofiatlersealsmbrsbantes essynitoder re8lin. mdhe RIS Hahsebent
resin powder (6) had the follow ng properties: GVs =
pS¥ydliredhafBPao 8K Paner 20l thedNdubEE, Ge o &
[ Exanple 7 ]_A?md?gr-absorbenf regin ﬁgaﬁirliﬁ% Shas
- pObY gidied) Qér%g}g)a(%,ﬁ égolﬁﬁtethg?agg§férﬁfdea,cIocgcidized

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

Among the above substances, polyvinyl alcohol,

25 cation-modified polyvinyl alcohol, acetal-modified polyvinyl
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aqueous sodium acrylate solution (9) were used instead
of the acrylic acid conposition (2) and the aqueous

weadi7ssmsr yl at e solution (2) , respectively. [ Baploe7/651833

] A water-absorbent resin powder (8) was obtained as
in Exanple 6, but the watéri4absorbent resin powder (2)

RSSO, oL e Lo AL ey B DB BYESnane
T I R N e .

9 £ A wat er - absor bent resin powder (9) was obtained as
ik Exanpl e 6, but the water-absorbent resin powder (7)

was used instead of the water-absorbent resin powder

(1). The warertvasseibeateredispgosdsre @sihatayhee used

follow ng properties: G/s = 32 g/ g; AAP | .9kPa = 28
dgpgndividPdon IRea purdbsgl groanskaMpiR,=th2 ¥ollowing water-

[ Conparative Exanple 4 ] A conparative water-absorbent

diepkispovaleredidls wag pbt akagd §6&§ﬂln§&a€95€aée,bé%ﬁ%ﬁghe—

acrylic acid conposition (10 ) and the aqueous so

R A saee e o Wi R REulent i um

late solution (2 espectjvely. [Conparatjve
(%ééﬁ% TR ITTAG %ﬁﬁa?é??@%mgﬁteLWQ%éBF%ENEPFe%??eﬁdﬁﬁﬁmerr
&g%vwas obtai ned as in Exanple 1, but the aqueous
PROUV Y n SR Rte ~dBrthpbRcT ) C \itid Ussderhstenelgien he
aqueous sodium acryl ate solution (1).[Conparative
sSEYaape e g§dimngaceroapser bemt atdsilenpopdepyl&le waspolymer,
obtai ned as in Exanple 6, but the conparative
pedyeinpbsorient andsknl povkerad4)l BsopseinéAst eadypfer-
t he wat er-absorbent resin powder (1) . The conparative

dWBpEfs BbROrRenth ﬁggiBoﬁ@%ﬂ@ra(éyoéﬁaQiEQ§néoéééH%rghch as
properties: Gvs = 38 g/ g; AAPl .9kPa = 18 g/ g;

Pa. = : RUP, = % lysis results
P s ey et Ao R ok P8 RS, o
.anal ysis results for e wat er - ahsorbent_resi n powders
B igh TCEF AR Ehe SO Tg aPGHaTs Griining 2
resin_powders (1) through (5) . As shown in Table 1,
upshpt dbe Yy lednparEt rptdedtnike BseA @Ri @hwater—dispersible
particul ar unpol ynerizabl e organic conpound is not
resed; Busiresoret bf otigh W tad-dbspepbibYe i resinsdescribed
particul ar unpol ynmeri zabl e organi ¢ conpound is used,

abewt imxy md disgdcant tlod | eshepdiyeri zati on peak
tenperature, the

The mass ratio of the water-based resin to the
pigment in the coating layer is preferably 2:100 to 100:100,
and more preferably 3:100 to 50:100. The amount of the water-
based resin in the coating layer is determined so that the
liguid-absorption rate of a recording medium falls within a
specific range.

When a water-dispersible colorant is used, whether

to mix a cationic organic compound in the binder is optional.



shortening of the induction time, the inprovenent of

absorption capacity (Gvs) , the inprovenent of the GEX
woabwrmsgdsat i ndi cates the rel ati onshi p bet weenPCT/JP2007/051833

absorption capacity (Gvs) and water-sol ubl e pol ymer,

and a wat er - absorbent resitdith no odor, and

FRdushingiel NoEoh tﬂoo'%e(r_)éli)ar?f 5 8L &l %’%ﬁgﬁn%%‘glﬁ

resin. urfher, t e process o e present | nven

l.e hro 5.and_Exanpl e 7) does not haye the
L S oaher b EaRiR ot £ Aeebs Qhaasatrect
DESCRI PTI ON RECORDI NG METHOD AND PRI NTED NATTER |
YECARI BRLEBIRLBYTHE ienVeheroRCtePht et o aac desTdingoluble
met hod which records inmaging information into a
Sed&dr @rng Wedewes usildigoneri nkrj pelymzorad mmartehodrand
printed matter. BACKGROUND ART Conventionally, as an
5 ammegéumosal hgnayppsr atsesl. SUBNOAS hddi,i Mrebligomer and a
facsimle, a copying machine, and a plotter, for
poigfplkeoft Bekerésnary | dndrilun 26Qkdi-Rg BBPAEAL S, WH-Chrapie .
fornms images by ink. In such an ink jet recording
appar at us, p L nk- : Ll a_.surface
o the. i mid'6] et o E eIt ST aRs bathuacee
[ formation js performed by ejecting inks from
L5508 b Gk PR b LR ST B Chedain  n
patent document 1 , a_processing method for form ng an
PP?HN-CPB%%PF%‘%&' tHime YL Ab)e pREEer arsioiedlozabyérim t h
silicone oil is described and a nozzle plate of the
10 cppRepagtaeaeb havitmimehbyl nkmiepeitEnimettheeril b te
thereof is described. Also, in the invention of the
mpahghsutbetmentdial]l yabihene aftydrdcHilepaldeeat i dd1adi ch
is polynerized in fluoric resin or which is

chpbyymer 768b1 P &ild139M8mi8S1 My diSH I8 e—sulfur dioxide),
thei nk-repellent filmis heat-treated under an inert

; [ e t-.er. nd liquid.raw
P R O Tl P Famr ) b Mo
rized so _that .the.inkrepellent filmbecanes rigid.
APt Bt A T 5003 A SHEE Ae P Tty A erioRR Lymer,
. .JP. 2003- 72086, A DI SCLOSURE OF THE | NVENTION
15 pplygieylaning (roredoRer padtayanfbcuisivr s dicaaadenide- i s
not considered that the shape of an edge portion of
arRen Hdk z¢ el diglde—vircsufid onahdshde meingkbeahepdoalyarkylene
edge for an opening portion) of the ink-repellent film
pbéyaptner dietyarfiamibs, atmoganersallt thadepzate, holethyl
portion is masked and a water-repellent |ayer is

di 81 0pU, arfor@flelchfi 8L IHAY poly diallyl methyl amine
hydrochloride, poly (diallyl dimethyl ammonium chloride), poly
20 (diallyl dimethyl ammonium chloride-sulfur dioxide) , poly
(diallyl dimethyl ammonium chloride-diallyl amine
hydrochloride derivative), acrylamide-diallyl dimethyl
ammonium chloride copolymer, acrylate-acrylamide-diallyl amine
hydrochloride copolymer, polyethylenimine, ethylenimine

25 derivative such as acrylamine polymer, and modifiéd
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the water-repellent |ayer on the nozzle plate surface,
the water-repellent |ayer for the nozzle hole portion

woO2007amew88d. I n such cases, as shown in figureP8T(RP)007/051833

the ink-repellent filmof an edge portion of the
nozzl e hol e circunference WS a shape such that as the

pBILPEEh SRS 1 0nal 57 AR BxPhane mhi ch s B%EE%QH&&%Q@JY be

to the centerline t he openi ng portion is Separa
nezd € plate, it becomes smaller, and is nade
u%%gglégg%ape]ﬁ‘vfﬁbla ﬁggkﬁ%ﬁgﬁ%PSharpened edge (a
peaked portion) . There_ is a possibility of .
exfol i ati my- the REeEpelreh 1% M sRtisailedgegpaiei eampound
because a W per contactsthe edge portion as shown in
wEER R el v mplagidan Welgbk zsech B abeelthyilagiaeshape
shown in figure 8 (a) is wwped with the w per 7 forned
epychﬂwmﬂhydnﬂnIpdmycbuhbﬁsatéMdﬁlpdlya&hgm@mhﬂefﬁﬁﬂ&dbﬁiorid
(c) , it is possible that a nmeniscus P be formed in a
ahe U oL i dred MR8k weeBmb&ignd RKHEPEl Irémgtﬁbé%néalhfq}#
for Ih a

the nozzle plate 2 , and a neni scus Q be
rebd s f e Lnk-1epgl4l f i, at the tine
mg¥&§gg%$;%ﬁgﬁggsfﬁg.ageé%dge&%fﬁgﬁﬁsélﬁ%égg%n%ﬁgpqﬁ%?
I\nthe jet stability of ink. . ,ln addition, on the
ngé#%g%k ' Féng?ﬁﬁﬁ§ﬂpp kﬁh%ﬁﬁﬁ?4(W%tgn8 GaFecHhefishpnly one

medi um used for recording, a recording nethod is
CYTELHs AF Bt ICOPPRURAELF dtssictli Mg iper Fathemte @fganich

an ink jet head to the maxi num Therefore, it is a
Cegpprinds ol evmbdhathenpimserites dwegti dansbtpravd dedaces

recordi ng method, in which an opening portion
femihghbiordhood from an openi ng portion edge of the

i nkrepellent filmformed on a surface (nozzle plate)

of the inkijeetedngad1base dmf! i JasiBnshapes that; d

hard to be exfoliated by ﬂ?%ing aﬁg %hg netH%JQ?ELg ‘e
Lo utd Id | for of .the ink j
R & RS e B B R RIS St R e

I superior _shape havjng the. et stability, In arder
b iRl othe” BB LV e Reh e 155 bt Lot merid il wldine
rovided according to one aspect of the present .

DIIRlentS S SREaPY oPBFFRETE FEE Wi PRI Ge | Wikilejasc rativglent

the inkjet head, in which an ink repellent |layer is

welkled rofvhe sbeiraceange a asedryatieppalt ofiasm damkheet

head where an opening portion for liquid ejections is
caisitcalild shedniandombeundikiglatls headihsafpremsrsiich xbhgk. 1n
as the cross-sectional area for the opening portion

tieinghherkaedtobrt BRe | duvaRehlkeRt i bRy e | éhftaltoglsa” €he
(e} e

whi ch is perpendicular"to the centéerline

CEBSILIICHER BN\, SANERR ALY AL e vater oo
TjQ&?Q%% %Ei&g;content in the solution becomes 0.1 mass
percent. No pH control is performed.

The dry deposit mass of the cationic organic
compound is preferably between 0.3 and 2.0 g/m?.If the dry

deposit mass of the cationic organic compound is lower than

0.3 g/m?, sufficient improvement in image density and
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wherein the anount of the ink transferred onto the

recordi ng nediumat a contact tinme of 100 ns neasured
wOyRoE/0d$98am ¢ scanni ng absor ptoneter with envi POIRPIOADS1833

conditions of tenperature 23 OC and relative humdity

50% RH i s between 4 and 15 4H7 ne, and the anount of
stireibnknt ransisrired i‘fﬁntfgarcﬂgrirgf g@ég %tn%%l umat &4,

contact tinme of 400 ns neasure he dynamc

scanny ter With environnmental conditions

of 't She sAPERERSRTTREL ME kel HoR o vy “Somemeatise.  ror
between 7 and .20 m /nR. Here, it is preferable that
ERETRHOURT GPiotr 8URAREF R ol Gatie8 SHESaERRnt, an
recording nediumat a contact tinme of 100 nms neasured
ByPholee tihfh Mrd astanhi ngr absorptamiet surfiathant may be used.
envi ronmental conditions of 23 0C and 50% RH be

beong erhel adode?26unfastantand tudiafbunsuefathenpPu L

wat er transferred onto the recording nediumat a

eoptard1llly Mre®brdBles ABASHY ed sQl)EfEBEaHi{n%ﬂ%foves water

scanni ng absorptoneter with environnental conditions
0L 23 HeABADOUBKL | S Petyesn s andg29, oL Le. L1, o
preferabl e that tE%k#e%%r |nggﬁ%di%ﬂgbghﬁﬁﬁ%%égﬁhﬁﬁsa
rt material and at |east one coating layer on a
§ﬁ$§§%§ﬁof the support material. It is preferable that
the recordi ng medi um be conposed of at |east the
support et iSXETRAE t Ree chrtianiNayenionher surfrctants may
solid content of the coating layer is between 0.5 and
bgougedp higher elgpbbér ebheldrimtoxtide gddmrageabkylgtenol
recordi ng medi um be between 50 and 250 g/n2 ." It is
ephplerall:d dehatidube, r esorydi s dedihyehe oxide adduct,
supercal endered. It is preferable that the recording
pOEGh PR GO R AIchokagkt By asc A1 RIG®BNbrhiRenL 5ol §i "YHduct,
medi um may cont ai n heavy caIC|un1cargonate as a
hPESOEN 5 ek S r at_t.he recordi ng nedi um .
c%nt ain léjl Wat er -e{glgégdg?kll %én& Iotxtl:a% Bgéngab’?aet?¥laatcjtdhémlde
ter-based resi,n be ter-soluble resin. or a
em¥§eﬁedi° §Fs F%PECEES?%%X ©%1s eﬁﬁ@h@?ﬁb?’élfl%aﬁd‘i%ri nk
contain at |east water, a colorant, and a hunectant.
SHRY 1 CEEraBrEuFhapt t FRE s ROlaPEoPEheneng bYcehetinid ene
at a tenperature of 25 0C be between 15 and 40 nN'm
Ox1d¢ agsiustter abyeerhht fatky iatkidcestarpn pedispeyididiltel fatty
col orant where the average particle dianmeter of the
adid pertsirh| ecebliboansorisi thet eeh y0a01dangtdr L6subBbosel tFatty
is preferable that the viscosity of the ink at

a@l@rmaieat UE@l?ﬁﬁ&%i@ G heorhat %@9_11e@ﬂ€1:,30a15@) &1 l%%%‘la}ntine
is preferable that the ink contain a fluorinate
fatty acid amide. The above substances may be used
individually or in combination.
Polyhydric alcohol is not limited to a specific
type and any type of polyhydric alcohol may be used depending
on the purpose. For example, glycerol, trimethylolpropane,

pentaerythrite, sorbitol, or surcose may be used. Ethylene

oxide adduct may be made by replacing a part of ethylene oxide
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surfactant . In order to achi eve the above-nenti oned
object, there is provided according to another aspect

wofhod7h8s9ss esent i nvention printed matter recor #ed/JPW0A051833

recording nediumwith ink ejected by an ink jet head,
in which an ink repellent 1 r is formed on a surface

saksmabcapmi ol san B L sbelea YRie o, BRENLIN
oSSR BE B L T, e oS LS chooseotel!ehel

Ttrh%pellent | ayer_in a plane which is perpendicular to
ePEERERT #9T Lot hen £ eBpBARA gPRBE t i PIHTeNEPBYg50 percent
sequentially as separating fromthe surface of the
Badevatt erTke hiskopdipeal spophieleibaldnecarttia) of 4he
ink transferred onto the recordi ng nmediumat a contact
nbniendt QO aameadur edebyrably NestweesCaNAnAI15, and more
absorptoneter with environnmental conditions of
pireffpespl yre-tAzLLC7andqr ghati ve humidity 50% RH is
between 4 and 15 m/m 2, and the anmount of the ink
transferr t .ecqrdi, j t coptact, .
time of 48%h§2¥%%§a2%Fé§ g% tﬁ% y¢g§§E§%§c§ﬁn?ﬁ8 cationic
L ron ns of

Fptoneter w,th_en n condi tii
oL I os! G RAALPERBLT b IAh £ 8006 RFpsigroTe
be%meen 7 and 20 m/m 2. According to the present
PraveRtPbn, O thidO0e&6r 47 HPret hod can be provided, in
which a portion that is an opening portion
nei ghbor hddeher gomprneptai may pordd dre edgedofot ike coating
i nkrepellent filmformed on a surface of the ink jet
lhpad basteharaxtenal that aishaperdhaigeosshardet s CaHS 0t
exfoliation by wiping and the nethod is able to
uttieéthZeed he mxeaph dsNgr PEFROF %n@%t%hgnéf%dé ?d&ecai%es
to the maxi mum by using the ink jet hea ormed 1n a
erd i j S i1dty and the recorded
SSoRrer Arrnerasd pdvheh, L H AdNsRY . o SEE G v aent,
ag&g%gqgﬁhﬁye%;i%n w || becone nore apparent fromthe
ol Towi'hg et ted description. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG | is _a sectional view of the ink jet
head nozzI&Sreteodsed formine ihsdiceatingf layer pregerit
invention; FIG 2 is a figure which explains a
Lenbrektter isstspecofishapehad. t Iorsectinpha) vhew®fting layer
FIGI; FIG 3 is a figure which-explains a
mghdvactemiest by Ofpsbaper fg CORPBEESOREEPLM BtL FldGating
4 is a figure showng a structure form ng the
lidkid epeldyenpph ayes 4 &yacorf 1AguisedoWtd ¥l sPenser14 .

N an
For the impregnation or application of a coating liquid, a

coater such as a conventional size press, a gate roll size
press, a film transfer size press, a blade coater, a rod
coater, an air knife coater, or a curtain coater may be used.
Also, using a conventional size'press, a gate roll size press,
or a film transfer size press attached to a paper machine for

the impregnation or application of a coating liquid may



enbodi nent of the present invention; FIG 5 (a) is a

figure show ng an enbodi nent of the present invention
wana7ess35 (b) is a figure showi ng a general BCTAUR1007/€51833

of the present invention, in which the

rel ati onshi pbetween tip shHdpe of needles and their

iﬁ@ﬁrbkr@gtﬂgvéf?féie_rﬂye‘of(sthé ﬁr&:g%'%e showing a

nmovenment for formng the ink-repelTent |ayer 1 by
usi ng the gj nser_ 4 in _an,enbodi pent qf the present
invention;géégg i'® SngégﬁsggFm%kavsﬁhﬁmﬁmsugﬁeo'nﬁ
Cke&.heag.nozile platg in the case of formng the .
PRk PEpet Rt Phydie PRssr Makerimkr EAWEVSE /t hBeopehidg
portion and the ink-repellent layer 1 of an ink
cepEeptngisareerieinmddaric o8 the doaermiadraliali éw preferably
showi ng the conventional ink jet head nozzle plate
5 betweedi Ag5tded palke/t’ arehd harpenedcgdgabay boevepen nGd 15
portion edge nei ghborhood. BEST MODE FOR CARRYI NG OUT
g7t | NVENTI ON Bel ow, a description is given, wth
reference to the acconpanyi ng draw ngs, of an
embodi mentyRf, the jpr esgat hovention, o < an. i.nk
jet head, a c%rlfril%ae Enghgﬂtﬁg’i%@j’e@gﬁ‘é%S aftf gfonot be
' ] r.di ng.,apparatus> Figures .1 an are
e e B PG O BRI el ds e prarers ocours.
Onaggfacture i n, an enbodi ment of the present
PnvBft POReT 197 he "BRBOHE neht OVehehrsy 20e 9pNat @ Draimiechy of
is made of a base material of the ink jet head is
10 phpaptfdetlede mpdemadfuntoion nepcutm | dk- nepkhténto be bent.
layer 1 which is a silicone resin filmhaving 0.1 mm
Epenabove pdutckndsslys forihechand acswef aeettéheomnozzl e
plate) of the ink jet head, and it ispreferable that
surface cosfiseness bRpRagma®idh o Wea i8R of ta | '
nore preferable that ?E%gthickneggqgﬁﬁtﬁg of'alcbating
188k & epeld eatiaken ; S bove, . shown in
f?gtre 2(c) o enléﬁggfﬁﬁé |§ﬂéﬁ%%li28? é?@ﬁﬁﬁ%géﬁf for
Sk f liquid) P is formed at th oundary .
e B oot PRI T B Pa aper 10fatil ofSd nE, but
.silicone resjn filmand the nozzle plate 2 . The
15 13k ng“‘i&f&ﬁ‘:{ SR GRSt FRPHbz &39198te 2 is provided such
that a cross section in a plane which is perpendicul ar
to the cerfthe Megerdhpormeylium mfe tdas bresaet | embodjutent? may
is acircle centered on this centerline. A so, the
alsi-hapeld drtck dpger lomhileh baglf @fmedeosuppert Material,
ejecting surface of the nozzle plate 2 is formed such
atdladtinse 1k eds058t 6864 IRl sidRatf AhtEPEa PRSI NG coating
portion in a plane which is pérpendicular to this
1 esd I8 et f URLN r Lrom tthe ngzzl.e .pl ate
n. %&ﬁ&p@ml aln?a;t.%q:lfa"l Q})& End QDack Tayer.

, It grows big seq
20 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 the present invention, the recording medium of

25 the present embodiment may be commei:cially available coated
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In nore detail, as shown in figure 2 (a) , the opening

portion of the ink-repellent |layer 1 has a rounded
wehepmssisa whi ch a curve fromthe opening port POWJREGT051833

to the opening portion nei? bor hood of the nozzle

plate 2 has a radius of curvature r is preferable

It
pdgtt AdYH SeradiUs - Oht A,V Al %Jat@ﬁuﬁégéﬁgfo%PW Gther

except for the opening portion neig

i .nk- .ent | r Thi L.ckness d.is a
t}tl#cieﬁcg)?g 121 cgsgxgo?&?%eformoﬁﬁl eaeﬁopﬁ‘%ﬁl%1 ch is the
openi ng partion of the jnkrepellent layer 1 , and it
i s prefer&ﬁ1éstHﬁ?f?Féiiqﬂqg@ﬁe§§aamﬁgetﬁ% & rAGArding
thi ckness of the ink-repellent |ayer. Thereby, since
meday sénithg poeeerh Proadimentkbepbbteaen | ¥y emd 25 g/m’.
connected in succession wth the opening portion of
Where ioZzl depbatka’ 50 tder'e it 1o sdwmpedhptiodgca peaked
and shar pened edge (rounded shape not having a peaked
tehirpRirtatdonl 88 thEE &l MRoradRdefeghaRe haviddded on the
part which is caught, so that it is possible that the
hkse gpel | n X | at
wdylod & glﬂaﬁgbgkgé(@{or}cr#idllse 3b BRaexigialad Fg‘fed{;l ALLRGEn.

nozz ate y cat ng t W per “a h

ape.. Al so. as sho in figure 2 (b) ,.it is
IR GrEfeREE &7 C U e T RBS Fthim oi i tie than 250
&ﬁeniﬂg Eortion edge .of the ink-repellent |layer 1
IAfher ENEnEPeCTIing dRodsmsgabngh fHkspItawaingc ind? ngrrve
the centerline of the opening portion that nmakes an
Paigloa gheeywsyt AANtIDD thegspestitdomt beusss faxdhet the
nozzl e plate 2 including the opening portion edge of
stttengtbz pife pppat eb@cawmecbeligh, stheessy art tic they to
openi ng portion edge. Since the angle q which is nade
priduidee Pb@@g epbnpaer iicaN 1608haet hé hee QRRNIHY mRAY L 0fs
edge of the ink-repellent layer 1 and the surface 2 of
cidgeezzl e plate is Iess than 90 degrees, the meniscus
(I"quid surface) P is forned stably at the boundary
regi on be ween the ink-repellent |layer 1 and the
nozzl e pl {'¢ 2 as shown in .figure 2 (c) , the
possibility of formthe nmeniscus at other regions can
be great | fRdeBKeASERFFRG &Ry anheRaadEneHe afyy prggent
. the meniscus can be stabilized, the jet stability of
inveatigk cantbéngoad Werst iwedge f & matliosants prdf armedectant,
with the image form ng apparatus using the ink jet
arlteadyi adtbodinglide sngezlee rphat ea2swffddtearyr,esadt other
i nvention. For silicone resin used in the present

coaeadntent, a liquid silicone resin of room
tenperature hardening type is desirable, and one with

Fol | ow ng Bvanel £ B IELoabt By Fobd B g hPng

eﬁ%%dim%%g'o%ﬂghg§5¥ésent invention at 25 °C is preferably

between 15 and 40 mN/m, and more preferably between 20 and 35
mN/m. When the surface tension of an ink is less than 15 mN/m,
the wettability of the nozzle plate to the ink becomes too

high. As a result, ink drops may not be formed normally,

bleeding may occur on a recording medium of this embodiment,
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The followng table 1 is an evaluated result of the
relati onship for shape which is fromthe opening
weani7iosspsedge t o t he opening portion edge nei ghboohmon051833
of the nozzle plate 2 of the ink-repellent [ayer 1 of
the ink jet head of the pfégent enbodi nent concer ned
andl tink moregl beabmﬂtytma*%éwéaheeai. r CHREST ENC S adge
detachnent and jet stability. TABLE 1For the ink jet
t&%mfcIansfﬂﬁneiggxﬁowed&%ﬁla%dmﬁ?gbﬁleg%g@&?&rea%%%nat

t he edge portion e openi ng por

' d)...of .the.ink-repellent .layer 1 , the ink
C%g%k?igg% ?Sg’%a% hﬁo%??el%il?ecc[ﬂ‘#g’e Sgdﬁ\ﬁé BB B rafgd the
dth,e edge det achnent gé)mﬁping occurred. For ink jet

hedifs tHAG HgYaPeeoRRietPid®dpe, the ink collection did

not occur. However, for the ink jet head having a

condi tion r dheasutiass rtansdom ofi gur elrk (i mesmasured, for
conpari son exanple, the edge detachnment occurred in a
exmmplof Bhe edgefatortémel dmdktgdet (fieadefawbng, aCBVP-Z of
condition g > 90 degrees as illustrated in figure 3

Kyda , Idtherfasdll dcy@scd had . f hecd ef tigh of ﬁ&&%@héﬁ plate at
unstable. That is, as shown in figure 3 (c) , there
wi d-de 1a, tbjdidy that the neniscus (liquid
asur#%ce) P |§§¢g%%3dystably at the boundary region
bet ween the jnk-repellent ayer 1 and the nozzle plate
Cod Oy ark

2 when the i supplied for theink jet head

having a condition _of r<d and g > 90 , and that the

neni scus Q £§ PoSdPraRta SabPileRentrhe shie, st aHered

cross-sectional area that is perpendicular to the
Pagdritaids may e hesespeimdigripbralilgn dis i ntonlzad)t far.

the opening portion center in the ink-repellent |ayer

1 . Becausenef cihicseda paaitiiatlieen @@Cdﬁﬁ%@d§7dﬂﬁ?ersion

stability of ink when it fornmed an inage with the

1idIREE JORIHIREnAP BRI AL i the db%ﬁca%g(i:rlbeaaiﬁ“kléaeét a

head i ncluding such nozzle plate 2 .

'@%BH rJj t lLe nber. of the ink
plj et t"é‘%&r“(% Q%rigpépgageérﬁlog%glg;ﬁﬁszelﬁreger gjslcyr iHed -above
is explainedC F%G" 4 is a figure showing a structure
fornming the .8E-FéBéP9en%n|5§éP Fa5§ BGaAMSnhRitt @ colorant
, silicone resin due to the coating used with di spenser
15, gngapretlgtese it dRSoditemer THET®Hgaiderler f v colorant
_coating silicone resin is placed at the ejection side
1spfabiser tiye tiez Acd ynelyy miicrel-petntdedsts ,n@r ductit.he
di spenser 4 is scanned as ejecting silicone fromthe
Homviegyeaf, meedlerznionkgemor piedeleis¥anad Cicdigsulated in
di stance space between the nozzle plate 2 and the tip

orohisiebegedhe p2 Lynidie R0 b rits ARSI Bhe WAt R

silicone resin filmis formed on the ejection side of
dilsperabdt Be ROz 2k 1R:Ake as long as the resulting ink has

characteristics suitable for the present invention. Any
water-insoluble or poorly water-soluble colorant that can
be absorbed by polymer micro-particles may be used

depending on the purpose.
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2 selectively as shown in figures 1 and 2 as descri bed
above. The silicone resin used in the present

wentirdssmsat i s a nornmal tenperature hardeni ng PgPEP2007/051833
silicone resin SR2411 (made _in Toray Dow Corni ng Co.,
Ltd.) with viscosity of 10nPa s . However, it is

found that theRe MaSABIEA IHONGddL I & NA’ 7 in
and a back side of the nozzle plate. The silicone

[ i | i r electjv in this
t f;\% ﬁéeé t%ﬂl%{ené;és% 0 %192@%1 @%’a“ﬁ#é agjﬂérqf%{g eogo%r é@:‘éﬁ%ﬂt
) of 0.18 m”m ., A s shown in figure 5 (a) an , |
HRodty THoalR i1y CThet D HHBRNE S of fhe'C is
present enbodi nent has a width sufficient only for
lesatthrp thdaoz Aak i A 0 wWiCh(¢alerantomiey) . Also,
obj ect. Thus, the dispenser 4 is scanned once in a
“Eiopad e timesots dhatsowa hegpd tatcioed so1t heedimodret cofita ng
object. That is, it is possible to scan in only one
caligwoiti ains fiatertialidwW;on ttHe AMLNRE eSS BN s (hangse
direction of the scanning to scan in an opposite
selivtect asy asyshoweivhdigure 5 (b) . Here, as shown in
figure 5 (b)y , since the tip of the needle 5is
narrower than .t tdth.to_the nozzle plate 2 whi IS
t he coating%ggjgggﬁ%gtgwggﬁggegg %ﬁcﬁﬁa919ﬁ5%§%éﬁﬁPﬁg
irection for coating novenent be changed 90 degrees
POV AL G50 REis GUF RS (B8 h KO GTPTBR it kirla
courses in order to conplete coating the whole coating
CHERL I drafsrabdiy fdedeen @ -ddatangd toh Imidforin an ink.
t hi ckness the whol e coating object. According to the
Whereddre verihodi @emeradeh eantdidl eofditdre tepenind 99 than 0.01
coating of the tip of the needle 5 equals the coating
ump dite dfluild tROBA @dllyied AiWHS AT 1@ s becomes very
coati ngobject. Thereby, it is possible that the
hi¢@RlEng i ekRess 1hor Hike duh ﬂﬁ}p@d&? QN QR 86l S
h S goo

uni form and the surface fini prect si on.
= .S Lgur.e.s | a_novenent for ating b
reﬁégﬁggfﬁéo iggen§§# %gﬁaﬁgﬁﬁmﬁﬁé§@ht 3&ﬁ%ﬂﬁﬁﬁhf¢gfﬁé
basi c structure i,s the sanme as the structure of figure
AVELEICYRELHGEE ABETE FeInd SsMOrCotdans Ocd&t e rwozgles may
jetting gas 6 fromthe nozzle hole (the opening
bensrq S e qfodaelnrnent of Atke t ek gmay6be tihbibited.
gas is not limted as long as it is a gas with which
it is hardAsoacaaserghepi fak erampilepn wi whtsirksednkle dye,
vari ous gases nmay be used, for exanple, even air is
anpogfiesabubleTHYes0at HAgpes spar bigeed by pehhiend the be
gas 6 fromthe nozzle hole, thereby the silicone résin

uskd.m ganche-_£gn gBd-0nL ¥ B8R BheigﬁééggdSHQEaﬁg BtetRbab1e
the nozzle hole of the

in terms of absorbability and encapsulation. A pigment is

preferable in terms of the light resistance of an image

formed.

To be efficiently absorbed by polymer

microparticles, the amount of a dye soluble in an organic
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nozzle plate. Also, the coating is performed with the
sane silicone resin without jetting the gas 6 as

wdes@rogsgss above. The silicone resin is insertedraronesisss

predet erm ned depth, then after that, the gas 6 is

jetted fromthe nozzle 2 ;~Xlereby the ink-repellent

I f i 15C Si be .f or ndin 0
TR et R S R S B B R e o
inner wal |l of the_nozzle as shown_in figuyre 7 . That
mF??'tﬁ$4 ﬁ?FFeﬁgFFSEﬁéém qtypen 129 @Fﬁg%Pﬁkﬂé&e||ent

| ayer of the_inner wall of the opening portion) canbe
formed from RRedopRrhPhgSpérbiLendEdgeaotlyeheahogerézed as an
plate 2 to the predeterm ned depth, in addition to the
acAKR. dygel el reafedye,on basie ey, or seatadeeotiyeheor a
i nk as described above. Wping was perfornmed for the

fonk- dypelinentel apeébrl Iabekh@maronel @spldat espreeailnyt hiss gye
way usi ng EPDM rubber (Rubber hardness 50 degrees). A

witd heghl kathker r:s990hicaesnel KWigRi A9 hEh§esi€F8an is

i nk-repellent |ayer of the nozzle plate was a
pQBE%F@%EeQOOd i nk-repel l ent characteristics. Also, the
nozzl e nenber formng the ink-repellent |ayer was
di pped into %nk of 70. 0C for 14 fays. A s aresult,
the same inkiPep¥iBRAtechitactelicting asideyeasapfefood
early period were able to be mmintained afterward.
d¥BRpAAYSBR BFSPRKCr epel PEAEY YRdAOWadH i AR, i $2shédm 178,
table 2 using a nozzle plate (SI) formng the
1#Ak- Fepél-| &ntdl Apdr1]l 8% 3Bl i tdpnelBeskE,artprdbng3ne 42,
the present enbodi ment and a nozzle plate (C) which
5ps pbated,oBopreej pbrat eosogether 1wt hiNs/ PTEE, 186, 249,
conventionally and is heat-treated at 350 OC for 60
2punubes; d&herinkceqndihibons Hor gxanmppinggbhes ;  nl g
i nk-repel l ency are that surfacé tensioh was 28 n&Vn1or
m -and t fLdorine series_surfactant S
B%%ﬁ??ﬁhe 'o?’t g'f%ﬁbr?%é éér?éngagfggﬁgﬂV §gs4ho?' I
urfactant which was

contained. The_fluorine series
F%%QdﬁFg gs-goolétu%%ﬂt§-.IFoF°P eBpRekeht enmbodi nent,
it is preferable that the surface tension of the
fluorine seri®s FATRG anthahiehlowingeditect olyed onay be
exanple, 70 mMNVmis preferable, 50 MV mis nore
upedf efable, Dbr&0ti YéNowi 1s &2en2dpr26pr et erab) esapdse,
15-40 mMVmi s the nost preferable. Thus, wettability
120§ 1BR,i162jnteeased forpareecording, nediamiskers, 20,
paper and high-resolution printed matter can b e
2@ptaipedo, Tap| e . , Siewn ba t e , tt he:
tgnsign was 2 OB%ﬁf%?an%9fh%Q?hk??Zbe?le%by§h£§£%g§§ange
28Ptabnegaf ofos hec) N 1 BELUdLngy by 1] yorpne, Serhgs s, 71,

surfactant abolt "t he” conventional nbzzl e T
7600635k 9pPd Lpk-g@epe| Lency WBS, oo s02; ang c. .
Direct Black 19, 22, 32, 38, 51, 56, 71, 74, 75, 77, 154,
168, 171.

For example, the following basic dyes may be
used: C. I. Basic Yellow 1, 2, 11, 13, 14, 15, 19, 21, 23,

24, 25, 28, 29, 32, 36, 40, 41, 45, 49, 51, 53, 63, 64, 65,
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obtained for all inks when exam nation was perforned
with all inks for the nozzle plate S| manufactured

weaeewrodsasy t o the present enbodi ment. A s for PCT/JP2007/051833

wat er-repellent materials conprising the ink-repellent
layer 1 o f the present e i ment, organic conmpounds
dvavi Gl | atom especi h | C tt
hgvijr% a fl ﬂoﬁkylﬂgr ocﬁp?'lean%éoj}r%g%%rﬁs'ui "deﬁ{av]izlrfg 15,
dinet j | yxant f a e used, As for the
1%ﬁganﬂl&"crb%:l—;!dn'p%olldnij’ﬂi;fa\lﬁlzlgér}g %56}?}33%“ v admTudtballyl 54, 54,
il ane, kane Vi fl1uoroal kyl group, carboxylic
qei & 'a|6g°Jaho )1 % gﬁrn&%ré%reﬂé}%ﬂwoﬁﬂc&;etcayI,- Basic
as for fluoroal kyl silane, heptadecafluoro- 1 ,1 ,2
Blyet dyr ghydirodec\At rdlvetdRox 26, &fe, deptéilecsf, 154gr 62, 65,
1,1,2,2-tetrahydrotrichlosilane are listed; as for
68l keive el nith f | by oa8 ky8o greep, 93, 105, 117, 120, 122, 124,
oct af | uor ocycl obut ane, perfl uoronethyl cycl ohexane,
1per, f hear,o--hexarve, 18;f lawer @ nheptane,.. piack 2. 3.
t etradecaf | uor o- 2- net hyl pent ane, perfluoro&%&%céne,
per fl uorooyc Ci i d; for carboxylic ,acid
havi ng f|uorg§?k$ ag?%ﬁb,ﬁgngP§298188c§ﬁ8FEX§8i8¥es may be
r.fl uorq octane .acid.are Ljisted;. as _for alcoho
u%%&n%fﬁdo Oegl%hveg%&&ﬁ% 3, 4,7, 11, 12, 17; C. I
3,3,4,4,5,5,5-hept af | uoro~2-pentanol is used; as for
R§Ahe VRaviend oM dor dal Ryl dPoupd h@daddoaR2,udbo- 20, 47,
1,2, 2- tetrahydrodecylamne is listed. As for organic
53| B&irdéShawrig Cdi et RelesitiveaRed nandd,a,l M- Biss 26, 32,
(3-am nopropyl) pol ydi nethyl siloxane, , wbis
373- gkhysideoxypr @yl pepolrydi met hyle, sidhigxameg, ca, W Redctive
(vinyl) pol ydi methyl siloxane are |listed. Al so, as for
Boheen, wat er-repel hent oARt 8pi aks, aganhc GINMPEYNds
having a silicone atom especially organic éonpéungé

havi ng al kyl g} |0 e Lj .. A s for_organic
conpounds ha%#%géggﬁiﬁéil%£§%§g ol & ﬁfggnﬁgnﬁ?g@?%E or an
al. kyl .si |l oxane_epoxy resin conponent including the
o%?ﬁ?ﬁcspﬁgygﬁg’gpsgpgeaﬁﬁeasHFB?ngﬁpﬁlO§iF8ﬁaﬁ€rEB§%y
resin having_nore than two of cyclic fatty series
epoxygroup, FoOF BXRPIe ¢@?g@oﬁ%m@b@gain@bg@@uﬂdpi@ments
including structural units presented i n genera
mepr el useda) tahdnibp pxédejstedn pajdéh) chiicihe abekenate,
chem cal formulas (a) and (b), x=1 ~50, y=2~100,
bar2uhOsul iteger aRimandmRAydndepasdent kY umHyen 1o0wR3ca88 i um
R4i ndependently ,-CH 3 or R 5-CH2 , ~GH2CH2 , - CH2CHCH

rd8ig tREGReDEECBlAr angOBRPYBA M ckNCl LAY them, carbon
black is especially preferable. Carbon blacks produced by
a contact method, a furnace method, or a thermal method may
be used.

The following organic pigments, for example,
may be used: azo pigment, polycyclic pigment, dye chelate,
nitro pigment, nitroso pigment, and aniline black.

Especially, azo pigment and polycyclic pigment are
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structure presented in general fornulas (a) and (Db)
serves as a binder when the | arge nol ecul ar conpound
woO2007988bs3M t h ot her wat er-repel | ent conpounds. PTHAP200%051833
fitness for coating the ink-repellent conmponent can be
i ncreased, and a function TQ?Trmwove wor k
sRaeaGhal S s SHICh A% idheoatidlo LMo ne dhe o

dryness after a solven aporated can be pro

; in. resent emnmhodi ment, sipce the .
sE iR DI e PR sty @ pigRent, or
(y%y%%nser 4 ,, materials for the ink-repellent layer 1
ChEMH"Eh st SRS M@ h &éried -i n Ahe @alvsy st aritgment,
tenperature, that is, material snot having been |l eft at
Lo icEriPlenmp hdthale dveniand eigments ipediHers pigeart,
be used. Also, as described above, fluoric resin or
psirlynooee pigsien eyt resed rcvle tiRymiEaiter il firitdige
ink-repellent layer 1 . A s above, for the ink jet
phleadnef, Hﬁ%xﬁrzﬁ%%nbi%é‘?ﬁ','T‘?_Wol’igtoh%j_'gﬁl%'rftgp%ﬂi‘?ﬂtndi o
layer 1 is formed on the surfacé of t'he ejecting Si'de
f [ zz]. | ate , d 1 he openin
b T i R e e T
h eni portion.e to the opening portion edge
btr?ei%S @or hg‘%daoijtehé*\‘?g%%ee 5Pt &Xgmﬁpjies 5SHsd Gvie ghelate
rounded shape .. Because of this, against an externa
ofopEeYofYRi Rt Baghkge USedsuch that the nozzle
edge (the opening portion of the ink-repellent |ayer 1
) is protectdpigmenthefiakyjedlbeadfhavengmhigh a black
durability can be provided. Also, for the ink jet head
pébmehe presenblembedignent, HERCBet heebadiependfing on the
curvature r of the rounded portion of the
ufkokepel raat abayer sk oRatheesustace naf b
pno%zle plate 2 is greg%géﬂﬁggnﬂ?ke%?h#g%%eggg v%?%g%%y or

igpggﬁggnggggkgn of the ink-repellent layer 1, the
detachnment of the ink-repellent |ayer at the opening

portion edge_nei ghbor hood of the ink-repellent |ayer 1
does not easi?Vy %2%%??gah%kth£°¥nﬁx?%wlﬁeaﬁhﬁa@P% owing

ood jet stability can be provided. Also, for the ink
PlePeReamBY PReVpPEseAt CanBeBi RAEk dfncéd-aPibmpatqBahck
the tangent |ine which contacts the rounded portion of
lihesnekzhe &dgeaper bilenki slhwpsbihak, 98cdegiens, bilakk, or
drops which are ejected do not contact the
chaknepebleak; | aymetdllithpsghbeti BkchebsheagpBayi Agon (C.
good jet stability can be provided. Al so, for the ink

IlePiﬁgéﬂtOEléBE 1 §Sept %E@QHEHﬁnéxiE%”?EgﬁQhEk”Sﬁé n

of the ink-repellent layer 1 formed o surface o

oEBQnD@aﬂigﬁe£€S§uEHaQs1QnEiEnetgfack.

For a yellow ink, for example, the following
pigments may be used: C. I. Pigment Yellow 1 (Fast Yellow
G), 3, 12 (Disazo Yellow ARAA), 13, 14, 17, 23, 24, 34, 35,
37, 42 (yellow iron oxide), 53, 55, 74, 81, 83 (Disazo
Yellow HR), 95, 97, 98, 100, 101, 104, 108, 109, 110, 117,

120, 128, 138, 150, 153.



nozzl e havi ng hi gh coherency and high durability can b
e provided. Al so, since the ink-repellent l|layer 1
wobanimwdsass t he nozzle plate of the ink jet headCofiP100w051833
present enbodinment may b e made o f fluoric resin, the
remai nder of ink after vw;ﬂQﬁj does not easily occur
and the jet spabpl hL¥r28 obt.ai S0, .Si nc :
t he ink-repell ent Iaégr 1 Fgﬁﬁegbgnegggp§%12Fgep%§?&OWlng
af [ ' .of, the pr.esent enbodi nent ymay. b e
prn?él‘téelP%fs glllélyjl ?gng%%géi e Ehe%rrﬁ?ﬁelnitt %eéf iﬁ. Srgobd 17, 22
nd.the ink which bonds tq _the nozzle circunference is
(gF&%ﬁlﬁﬁFO fRE ﬁ&ffﬁ@tﬁolg3ea§ﬂhy3§o 4t t(Femsnsng Red
hol e circunference can b e always kept clean; thereby
2End Bpet + sEEBPI i(Peraanchte Relst 2Bnd€a) N, sd,8 :tthe( Heasmnent Red
material of the nozzle plate of the ink jet head of
5 2BhdSpi esedB : énti@dirmanentaRebe 2@ Mal) ) S0 4hat, tHe oSt aly.q |
ink jet head for which hardness is very preferabl ecan
Sbelpreridedandl sarmife Base wateriah.af theonozzl.g g
plate of the ink jet head of the present enbodi nent
(RRYJRRIhESER $Qkkhat gkhegink ghet 1liea ing _hi gh
coherency with he inE!rggélPgﬁtlpgygfg?%gFgﬁﬁé’ 104, 105,
rf Lgh durabi Lity b rovi,ded, Al so, in
1t§§é ﬁgﬁu?gg?ﬂ?ﬁﬁgrﬁgﬁ hohillgf gﬁgu ﬁ%Bj ZfilH‘@&&Y&f t he
@Eesent enbodinﬁnt, since the ink-repellent |ayer 1
ABAR2GELFBRRRd T 3thé4§Pr?4Phelﬁﬁk-ﬂégelﬂéﬁb Lager 117, 178,
can be easily formed with cheap facilities easily.
10 1APgol8Pn LHG, nhABs a2P8ri R§9met hod of the ink jet head
of the present enbodi nent, since the material of the
i nkrepel | entFdmayercyan chalk edfdy &hengsti sperser foBlowing
necessary anount of resin can be coated on a necessary
ppbaestsamb i &knessdd of thepi gkerepgilienty |ayefst
formed can be coordi nat ed fregly and precfsery?Saggggper

P%FEaiB&yéﬁPﬁélﬁfﬁ lﬁ ?rlg:fan%EEZfOig?%eY?ﬁﬁhgisgﬁééane

so, in the manufactUring hethod o
f t py esent . enpodi t, since the resin is _coated
B%ﬁetﬁg’ s%?fgtelgggj g#ﬁfﬁ@laggaw% PheepBek $Pdeldfl, 56,

15 6@he6$ase mat eri al of the nozzle to the surface side

{a“the nozzle hole of the base material of the nozzle

usi ng the di spenser, the nozzle hole can be prevented

f rom bei ng MU ineh (ol @ r hysudie dnkeedpeitent, |ay@rblue,

1, and the ink-repellent layer 1 can be forned in

for gexymel e, arite vEoyloheapl yigiesos hdly the used: cC. I.
manuf acturing nmethod of the ink jethead of the present

P egihet mesd , 157 NCEogAs23 8; | €t ted ﬁicﬁﬁ%ﬂ@eof?é’ﬁ%esﬁl? ef 1.
the base material of the nozzle to the surface side
p¥VRedhey NOZZ &3 hol ¢ aﬁ,erﬁ,oaéﬂé‘gc.t he f’c'grgel%l épeeen7, 36.
20 As a pigment, a self-dispersing pigment is
preferable. A self-dispersing pigment has at least one
type of hydrophilic group attached directly or via another
atomic group to its surface, and is therefore stably

dispersible without using a dispersing agent. Especially,

25 an ionic self-dispersing pigment such as an anionic self-
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surface of the base material of the nozzle using the
di spenser, a resin filmcan be coated on the inner
woabd7/088988 he nozzle hole to an arbitrary dept hpcaaeobiresisss
i nk-repellent layer 1 can be fornmed in high yield and
very cheaply. In addition™>&cording to the ink jet
dhe I O\ it-h th er al-_aof: |l e of .
R P P Re T aSEAT SrnsdrAShE Ry Figtent is
t of the ink-repellent layer is hard to nake
pgggggggégﬁﬁping with the head cl eaning, al so because
the ink jet head is superior in the jet stability, the
ink jet head R&VIPH AP gRVPERBRLPRERLIGHE Righeter of a self-
durability can be provided. In addition, according to
daspgreindgeipmentdéd mirefferhbliynkettoechefd0df anble0.16 pm
present enbodi nent, the detachnent of the
innkar épél.l ent | ayer of the head portion is hard to
make occur by wiping with the head cl eaning, also
because the pgimsSiadidttyni j C ridg
with the ink jetl§ head havi%%nﬁ‘ggﬁ{’ drigé%%??%n@%% %Sﬂclude
- bi Li can r ovi AL i's rte Y.
e P o T e R hang hans 5P the THR B NESHRLdd
[ rtridge ingludes attachi ng neans to tach to
t%%e%ﬁ%ﬁﬁaggdyﬁo%ngﬁgagﬁE Fegyaﬁ8§?8iﬁ OﬁppﬁigFié,mﬁﬁélr
it , may be used for exchange. Also, since the ink jet
aW@@BFﬁanoépﬁégéPﬁgpF%WPEéHm%APﬁdtﬁelpﬁkcﬁéﬁshéadaékyl
the present enbodi nment is equipped with the ink jet
ghess withhé-aBoverbeesehtmenbadpheny]l theupnkitht or
recordi ng apparatus having high durability and a
withbhie hpesupetfbuamntcgreap, berpaovbgréhohegpbyp ALsA, or
for the ink jet recording apparatus of the present
wethedt Menkubst DegehPegAkphavi A9-L oW SYE fALR: I ﬁ&@@s'-eam
can be used, an inprovenent of fixing 1nk to the body
o_whkGh j ' e r.ex I er) Ls
O%osg?gﬁeé£gfg%?5f%§ ?ﬂg %ﬁgf§é€ %gc%r ?%ﬁagggaP%?tgra?le'
the present enbodi nent i.nce the ink which contains a
fluorine ser‘%%%%“pgllﬁsf &% aa?‘ljltkagla]n %%t%]g%dl,n e fivithgin the
in which a color devel opment characteristic is
h}SSJé‘PB%{BF% SEAURR PRskieeellnswn, f opdive, | aikdjeetassium.
recordi ng apparatus of the present enbodi nent, since
ExamphRs| ol otvael @i greenivey beclséd, mevenethplighr
usi ng pl ai n paper, high-resolution inmging superior in
t weme bley Abatmoyiemd netesthesi ot abetet sy PosEhdh Lum Hes €4
conventionally, a nethod for using the fluoric resin

mbSoKEOMEN 8B éﬂetiﬂﬁeﬁﬁﬁﬁ%ieﬁhméﬁyﬁﬁ.OfTér%?EEgH|§COONa to

plate of the ink jet head. For exanple, these ar
e e aee o i horal PreTh AR SR e oo 1 op i
aﬁi%giéiégigg 5?5%%é¥ltgﬁ% color pigment is, for example,
oxidized with sodium hypochlorite, sulfonatea, or reacted
with diazonium salt.
As a cationic hydrophilic group, a gquaternary

ammonium group is preferable. Especially, quaternary

ammonium groups represented by the formulas shown below are



surface of the nozzle plate by heating, and that to

coat a fluorine series water-repellent agent on the
woeunfasessf the netallic nozzle plate or the neezThr2007/051833

plate made by resin. In the case of the nozzle plate

with the ink-repellent IaYé%ﬁSing the fluoric resin,

il FleS- i blye i I oL, s i-nk
e iyl S oAl er e g B R el Ry ome
u c [ j reater than conyentianal , .about 30
O?rhﬁ%u% %&d@%ﬁfﬁg@.ﬂ ORI oratest 8 harbeuEp &i%&msur?face

. nkrepellency for, an ink for which the surface tension
lFSPE§Eﬁ§€§H¥guﬁﬁﬁnland 3 M m and an ink which has

added the fluorine series surfactant. Al so,

conv. honaLLig%a-nethod has been provided in which

t he 3 I~epel t 4 ayer having good nobility of ink is

formed by formng the silicone resin filmon the

surfaee of the nozzle pl of the ink jet head. As

fo @«r g«i{ t here hods of vacuum deposition

of Nne Jiquid sil+cone si,materi al and form ng by
pl asma pol ymeri zati on of SiNitddH.oil. For these
nmet hods, vacuum processing is neeéed at the tinme of
nak}/ ‘ hg | ayer, and | fc-\scaled facilities are
;;@ae th Hsts\ ying cost rises. Also,
when=a=Ai | i cofie resin fizm -Q_QBSE fYom met hods such
as the vacuum deposition of'th asma pol yneri zati on,
because the tine to make the filmis long and the

edN\ilmis very thin, there is a problemin that

sUNKCEE,)pi nhol es are easily produced. Also, it
=Ficult to make the filmthick for methods such
as the vacuum deposition or the plasma pol ynerization,

4 i ping and the ink. Also,

y, thod shas been provided i nwhich the
' | ayer is formed on the surface of the

nozzl e plate by dipping the nozzle plate into a

sol/ QN whi ch di ssol ved the ink-repellent agent.
Q n«@ A OEyLLE C«g;fgur in the solution because the
nozxle pl ate |32di§ge 3h the solution while jetting

the gas. In the case of the type where the solution
stiffens at roomtenperature, it is needed for the

t+ft inthe air, and it is difficult to
11N ondition and control of the film
------ s of =t=h€ ink-repellent |ayer becones

i npossi bl e due to a change of viscosity of the
solugign. In contrast_to the conventional techniques,
e ink-repell£nt\y ayer of the nozzle plate of

] OﬁHﬂg"ﬁﬂqthe resent invention is such that
t he Ficone resin f having a efficient

i nk-repellency to the surface of the nozzle plate and

| ow surface tension is formed uniformy and
Any method may be used to prodice a cationic self-

dispersing carbon black having a hydrophilic group depending
on the purpose. For example, to attach an N-ethyl-pyridyl
group represented by the formula shown below, a carbon black

is processed with 3-amino-N-ethylpyridium bromide.



flat, it is possible to have a sufficient
i nk-repellency for the ink having a | ow surface
woenwiosspssf 15- 30 niV m and the i nk whi ch addedpPchgP2007/051833
fluorine series surfactant. _Thus, since the film keeps
t he i nk-repel | ency superidﬁ7rh sustai nability and
durability, the ink jet head where printing quality is
prefgrahl e for a long termcan be provided. Also, in
epel | ent processing nethod of the nozzle
pl at +LQ§]gnk jet head of the present enbodi nent,
[ aractesi zed that the silicone resin filmis
formed on the surface of the nozzle plate unifornly
and flat due to a nethodof coating the liquid silicone
usi ng t he dikyredriles oheupenay s yatglaabedotot hbe surface
nozzl e plate so that the nozzle hole is forned
offefocetiaonl. bTdwk disabinbthyr totdrie: Wrupg and EHenhi &K atomic
resi stance can be inproved so that the thickness of
ot-BeEpsi Fb€aneanieid N ahl bMkiy$ Sedugmyidh @hQ‘QecaEB&? toms, a
preferably the thickness of the silicone resin |?n1|s
; ' Js is lLeft durin
PRREY IR A B 2enblE & MAbPYeRE gfbbpet

the w pin e decrease

ess of t silicone resin filmRais 0.2 nmor
"EEREIT IR0 dith 1 o BRREE Ao UPebLb ey GFEGRe ey e used.
liquid silicone as a material is 1000 cp to formthe ~
EEETP 56 VRTEN RS OPBaPhed shydgariiliie greupnrnd epeldtemic
processi ng nethod of the nozzle plate of the ink jet
gheud o hratgramhedt tenbbei smriacaMufl @ jcetrbbngbimsk firarbude
the nozzle hole, a silicone coat (a coating) in the
-dRBpeo@er (M sirafiplated bikeli hetahowe, @ak¥resry Mmonium), -
surface of the nozzle plate, the ink-repellent |ayer
PREOSME (B | ORQ @S hNpkaRy P& IRGE b K 9hdE EXEDY a1%a14

silicone resin. After the silTicone resin is coated on

suy f I [ A si bl e t hat
m% glin - epéﬁ%ﬁ%&eﬁgﬁééiﬁgﬂTg%ﬁ%d ggENggithe desired
depth of the inner ,wall of.the nozzl.e hole by jetting
gas from the®néz PrETRBF eI RET 1Y %ygu&HaWé%?e?iB&QTent
that the silicone resin as a naterial used for the
di FRET Y 13 tpFGYeBs WFedhe nozzle plate of the ink
jet head of the present enbodinent is the liquid
si |l i cone MEsiuraithhydrpshhbiademdgmnieyrst heable as pigment
anbi enttenperature or the elastoner. Thus, the
dsspeéxcirey raesint sf Lhel ey i vegpdtdad1dupabihety €adh R8s acacia
formed by leaving the filmfor fromseveral mnutes to

géfl, Norgd darithe GaD§RELT &l K-0@RM:t ?Hﬁer%&ﬁ& aid6r gum,

coating. Also, it i8 characterized thaf the silicon

' terial. ; ink- | l.ent
R PR P Wk R S R e B
enbodi ment .is the Liquid sjlicone resin mhigh i S ,
Ph éﬁ%&“ﬁ§lﬁ@aﬁﬁﬁénb? FHE e CASEGREFNA RN RN 132 L7 animal

silicone resin filmhaving the
polymers such as gelatin, casein, albumin, and collagen; and

microbial polymers such as xanthene gum and dextran.
Semisynthetic polymers usable as pigment dispersing agents
include cellulose polymers such as methyl cellulose, ethyl

cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose,



durability can be forned by heating for from severa

m nutes to several tens of mnutes at several tens of
wdeg7@ssstel si us to one hundred and several teRreTOP2007/051833

degrees Cel sius after coating. Also, it is

characteri zed that the siIT%gﬁe resin as a materi a

e Eafrbx Sthﬁf'é%ﬂ% eft%%sp&%%sm ﬂgsf'ﬁgas%um

of the ink jet” hea present” e

.G i}.i,€0 sin ,.ch is hardened by ultra
AR L o0 A bl ek SR SO T R e by eap
film havi the durability can be, fornmed by
TIPRFCAPPRETETE rSHFbI%R SR SMoP L SHRR 40 G ey ekt 61 ycol
coating. Thus, in the nozzle nenber of the ink jet
SFEEF SoRLERBARE es TN IIddi poAvIers usalklmreac raninzad
that the thickness of the ink-repellent layer is 0.1

5 dimpersabgvagems eimprlefder alihgl0p5l ymer Orsialiowe ben yiheyl
nozzl e nmenber of the ink jet head for which the
dtohiogpebbepvihPs r rad@iche9 MhhBep Sl 1 GRAE 8 ;
isforiﬁeg ogﬁthe side of the ejeg?f%%¢df tﬁ%%ﬁkg-ether'

seiaect bestayesy vasnglo;%lglcgjbggffnﬁéd Gk IR0 o801 e i's

fornmed on the side of t ection of
the ink jet

LlLkegne resin.uni.formy and flat, i
ptﬁ@?%ﬁ%%‘gs%%%c?ﬁ o‘—’}'m? 1t H‘gtaﬁr iﬁﬂf i ?€ Rfyaiacdylifeacid, and
Wi, pi n d the inkrepellency. Especially, the ink
W%E?F§ggﬂﬁ l%eﬁFXﬁ?quﬁq§Vééch@S%QﬁtWﬁiQﬂﬂﬁﬁL@éﬂe styrene-
resi stance of the silicone resin. Also, it is
10 medgigceeid Zersihatwatiee-soltiate cowseméshadkenthecrylic
silicone resin filmRa is 0.2 mmor below. Since the

regihaceatearseEngss ofinyheaghthebaemesidl d akAiRacksn,
0.2 mmor below, the surface characteristics are good
p@QWﬁhyD%{rﬁtﬂiddﬁﬁ;e allkallthb€al Mdaiergy nder after
Wi pi ng. so, it is characterized that the above
Sbhi 690EnE S5 1yl e f. the nozzle .
npFate- wher € théﬁhgggpegﬁgﬁ%iﬁﬁ éﬁéﬁﬁ% t%fopgﬁgﬁﬁrs having
usi e_dispenser.. Thus, since the Iiquid silicone
3518 DL CLAETEY erettioedl SN Rz aiprateey

15 where the nozzle hole is formed beforehand using the
AFFSPEHB et Fh&MMe- FEFEP| @hta f51dn Ivhdilng Abddesteral
like a pinhole can be forned efficiently and
PeeyEREs valsh ¢rf tSheldarct acknofy ttiemozz cepplaner Wl iso,an
it is characterized that the viscosity of the above
isitrpdoced resibvxyd $@60pcand ceadd Y 28) aOhokebOVmdhuss
since the viscosity of the liquid silicone is 1000 cp
aerybet oxeid hendthisch-onet! 881q) ayersfRenWhbeb i D€ acid and a
surface characteristics are in good condition can %e
barmEd . AlsGg it Hl erized . that the silicon
mresin IS co téﬁ Rﬁfﬁ ﬁﬁg%%i%% aésf%gﬁﬁfggi% z%¥%f%ﬁﬁq;e'

20 for the cogti r&i%i%%ltr—]gvgagggg bn?é/leecqll%%er\:fseg[ght of the above

copolymer is preferably in the range 3,000—50,000 and more
preferably in the range 7,000-15,000.

The mass ratio of the pigment to the dispersing
agent is preferably between 1:0.06 and 1:3, and more

25 preferably between 1:0.125 and 1:3.



Thus, since gas is jetting fromthe nozzle hole,

i ntroduction of the silicone to the nozzle i nner wall
wanadziosgassduct i on of the silica to the back si #eTapmwobes1s33

conpletely prevented at the tinme of coating the liquid

silicone. Also, it is charatteri zed that the silicone

resin is cegli a f | e _plate, .
the silicone ié?%é) %%ggﬁ%gpgtﬁg %e%%?%ﬁ?g? ébt &Pﬁtﬁ%

I then gas.is jetted fromthe nozzle .
AEREE S Seuflih, ' aniIskt b30 (iohn EHE RSy Fetucen b8
after _coatin f the liquid silicone, it is possible
aﬁﬁaﬁzﬁhe When cth‘?e MPES REBECRBATR P HAWFHLOTERE desieedr than
depth of the nozzle inner wall. A so, the above
6Sir| ithenbinknth gterepigahl pgdi thei viswrsd tvesifn thki ¢hkilsecome
hardened by the anbient tenperature or an el astoner.

5 low.i sLomathutiory zedenbah whenltheiratiowe isialyeCaBgsie§idnd

is coated on the surface of the nozzle plate, the
lonk viepesigntmdy lgmise fFekiREr DYy ROl MR hEO"WABE the mass
hardening as leaving it in the air wth anmbi"ent
pECERAEALUT & AT 0 SHhRCESShLEE rgﬁ%%n Wﬁ%cﬁpkigﬁ%es fast

har dened by the anbient tenperature or "t he si

l.ast o the silicone material ,is used, the
aﬁ&r%éxrﬁ%o$§jﬁﬁ6@?5&?5d°8n?9 Y nifh SFEOTHIPHeaRPRTatUS.
fter coatjng the material to the nozzle surface,it is
Agéesi bhe YIosifty P fhesivkpessasies vedur Abohi agdams a
has good ink-repellency. Also, it is characterized
10 repuitt hehalmretsiatiooneapabihitis dfhéhki gukdbstbinesnbow.
resin which is hardened by heating or the el astoner,
Dirbpbsof osuad aon itlkewsthf ALgh of i ddtesingz abenptatgreddie
hardening is progressed by heating process and the
sfn'bbﬁhh?véﬂw IR tBK1bRPENLEA e S fyor med. Thus, since
the silicone resin which is hardenéd by heating or the .
silicone ehastQier as the silicone material is used,
the hardening progresses for a short tine by heating
after coat)ng.of the terial onto the nozzle surface,
and it isZ%H%&P%PEtFHg?m?Kéb?iW%ﬁ £SPERHLnpopn the purpose.
15 durability and has_good the_ink-repellency. Also, it
TP SRRt ed PO4YPhafOTRE MbOVR ISOtRR0REMPRYRG, |3 Wine
liquid silicone resin which is hardened by ultraviol et
cpapeuRy, tdel @ sercheridetmiys hwatsed ondihidsaliwcer afn
the nozzle plate, the hardening is progressed by
compamhtomg ul traviol et rays and the filmhaving the
i nkrepellency is formed. Thus, since the silicone
resin which pgahsraensd py1 bl rdonhOh@is rBYS1 Qe t P1yhydric

silicone elastoner as the silicone
alcohols, polyhydric alcohol alkyl ethers, polyhydric
20 alcohol arylethers, nitrogen containing heterocyclic
compounds, amides, amines, sulfur-containing compounds,
propylene carbonate, and ethylene carbonate. The above
substances may be used individually or in combination.
Examples of polyhydric alcohols include

25 ethylene glycol, diethylene glycol, triethylene glycol,
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material is used, the hardening is progressed for a
short tine by irradiating ultraviolet rays after

woaei7iosgpsef t he material onto the nozzl e surfaeer/JrP1007/651833

possi ble that the filmis superior in durability and

has good ink-repellency. ATso,” it is characterized that

bh &t ol I f for i nk j=€ .
et e et e hT BRa BT ShaT Snsad it FRgpanediol,
Sk zl L f the presen odi ment is
1Oge%?t%%%dg%gésgV%Igh?ﬁngéﬁg’i@EHﬁFéﬁagg’grected
bs%raiﬁgt ogt and thergéaﬁe few ejection_curves at _the _
PERESSE- Ot - & BLOPaRSEE Oilnk . 1 M geentanedihar Acbehpraaediol,
that the surface tension of the ink which is used is
9FYCRICHr ol 1 BelboWwekaRetia ollnk 1j, &t 4r-butedietgiappalalus -
of the above present enbodi nent. Thus, since the ink
buaenkbwisdrf and pehsion, it is possible that the

fixing capability of the ink to the body (for exanple,
paper) whi cheksmpubered ps1{inpaPYLda1AbB81 iik{$ ethers
preferable that the above ink include the fluorine

i??&h@é %%h&@%ﬁ@nblygeysmbﬁbegﬁgﬁr%gh@% ig%hyggﬁehggyﬁgl

uori ne séries Surfactant, ge formation

) 0 el t.can be possible. so, it is
R e HRE BEEE PR SRR RTABST phafeethils otherce
dth iEk inc&udei Bignent, even though using plain
bﬁgBV,eHFgﬁ-ng | GPRBRtMhgPRESEupeipbhyilane glycol
weat herability, and water resistance is possible. <
mpRebREyVAt PORSKY ptbbraethyiarengtyrelphatemetheli akhangd and
the recording nedia > As descri bed above, the nozzle
ppbaveéent ghgcpliemendenbpdi ehkrai.has excel | ent water
repel l ency and ink repellency, and therefore formation
of ‘ink dropseasleL|en oy ey Annes Webiho BVER, e, an
ink with a low surface tension is used. This1s so
1 hha ' j ' n I i ut the
S R R S i N B
L SC ' d_normally, when ink jets, ink is not
g%zﬁ#gdﬁégb%%égggf%% Ton, and, as a result, there are
few jet curves of ink,_ and pictures in which dot _
posi tion prdetEERNES Lhityir (e b Yl hafegrocyclic
printing on paper having | ow absorbency, the good or
C%%EO%$d§o%n§g§¢¢iNﬁﬁ%ﬁ@&lsinmyenelgégnén Nregéroupethyl-2-
conspi cuously. In other words, because it is hard to
pypredtdonk, oh-pherhpdsndavi ng-dbneabgor beneyzoifdihene,
dot position precision becones slightly |ow, the point :
andles ecapkotloesamot finish being buried in the paper in
that is a region where

Examples of amides include formamide, N-
methylformamide, and N,N-dimethylformamide.

Examples of amines include monoethaﬁolamine,
diethanolamine, triethanolamine, monoethylamine,
diethylamine, and triethylamine.

Examples of sulfur-containing compounds include

dimethyl sulfoxide, sulfolane, and thiodiethanol.



white color is renoved. This point that cannot finish
being filled up |l eads to i mage density unevenness, a
wdeal7ios®ssf | mage density, and it appears as aPdegPionw051833
of image quality. However, even though using the ink
havi ng | ow surface tensi omSlthe nozzle pl ate of the
present enmboghRERAt +has high L L ecisio
Even if using a gaper hav?nggﬁ%%pggéér%g%§§?n8FFn gge
f [ N gual i t.y can be obtained w t hout,
Lo P P A B EAdu 4568 e g venting
dinags gensit% so that ink can be buried in the .
PIpEFraLReLi 85 EBFayx REFIEEIMBRGEr CRuseek blvusiva@onaik-ioat of
use as nedia for recording (recording nmedia) which is
MG3E6UEEr 2PAe 2pre s8R cénpedpirefieradleonpdyee rah,aethylene
support material and at |east one coating |ayer on a
5 gdyrbacedobthheebasglyeppor tribkhglehle ggyeonl aptopylene
recordi ng medi um may have additional |ayers. en the
geyeop| abyprepelehad gnedbum waskeayghhel Bho ANt ack_
" with an ink o? thisgggbod{nentpfogygooeng,9F%g'a%63nt
patahbgibik brangfecned;gnt oqt he Lary recording . o
al i E ég 18Tﬁil,ﬁ LEEENRGE] X gﬁgbgg 1,3

medi um neasur ed by ynam ¢’ scanni ng apsor pt

en 4 and 15 ml./nP. _This val ue is_preferab
DR T e EACRF AR O Fhe LaNoURT COR SRR, waperas thylene
iran ferrgd onto the_exenplary recordin% medi um duri ng
JAYEDht act OTRA¥E2BEAE08, neseEhileRedabrpthaedéen, 4 and
26 mM/n2, and nore preferably between 8 and 25 nm/m 2.
10 poheathréenppahycel, t LaRsfiebntdnpuréohat & 2p6-hakaattaiol,
contact tinme of 100 ns is snaller than the preferable
thandéglbeail} ng-pryrotidone WrAmt bRy aARUPYrik-61LaRHE! and N-
than the preferable range, the dianeter of a recorded
hy@kogpétnyy_Qefyg§o§ﬂabh§[ than a preferable dianeter.
When the exenplary recordi ng medi um was brought into
contact wt [ t hi dipent_for 400 ns,. the
amount of thrkésaﬁlki%crtggn%féegr eog‘ngo?ft ofT(?‘?leexe%(I%Pan‘T’ar@t least any
cordin j um neasured by a dypam c scanni ng
oa%s%%p%%%ﬁf%?i%ﬁﬁn%eTﬁEe%e7¥%ﬁﬁ’2 “RYFRII9ARS virpethyl-
15 2is E;eferably between 8 andl19 m/m 2 . The anount of
PRYET (et @PNE 1 asP¥FFedy ol bl T Aepexeebideye r eand ding
medi um at a contact tine of 400 ms is preferably

CPprEQERACHand 29 n/m 2, and nore preferably between
10 and 28 m/m 2. \Wen the anmount of transferred pure

wat er or inkisata aumentaeipdin HordMkamsld,s Smaldat any
than the preferable range, drying property becones

oh&1SHHf f 16 et 1 BEE 55 Uha TBEK Sy SBY : APPEAT - £ hsD %Q,e _
amount is larger than the preferabl e range, b eedi ng

eﬁ&@yl%ﬁ%%%&§?3a&@% Qﬁgéﬁhéﬁfl—%—ﬁgi&ﬁgfig‘{ﬁgﬁe drygn mass
20 percentage of a urea compgund in an ink is preferably
between 0.5% and 50%, and more preferably between 1% and
20%.
Examples of saccharides include monosaccharide,

disaccharide, oligosaccharide (including trisaccharide and

25 tetrasaccharide), polysaccharide, and their derivatives.



10

15

20

25

Dynam ¢ scanni ng absor ptonmeter (DSA: JAPAN TAPPI
JOURNAL, Vol une 48, May 1994, pp. 88-92, Shigenori

wéoE)0ssms3 an apparatus that can accurately neasar@prPi00z051833

amount of a liquid absorbed during a very short period
of time . The dynam c scanﬁ%%g absor pt onet er dlrectly

MRAGS thite AR Rid Ahaperd ,of l‘%ddé@” Qnarr{é%gé S ructose,

novenent of a nmeniscus in a capl ary an

ti e u

Ialb%ts%;gta)edi il% tegctsa%;g%pﬁt d |ge%r{%hapesc?’l f['kg Sﬂ?’slgel'llﬁi?lose'

an1c scannlng sor toneter scans the test sanple
lﬁ%c é’rFolﬁequ%df adSiqtAYspRe t he
t est sanple and thereby neasures the anount of the
Hrlecﬁ%r@béﬁsoﬁ@éid% tdd oy segibittoses mdeessmhactiine, and
scanni ng speed is automatically changed according to a
mavlédetee amien es peatitedrlly. phdfiequibd esuppl yi ng head t hat
supplies liquid to the test sanple is connected via a

Teflon (regi sbeyedcthadeqaskirbubgctRalhBesaRhl babY0ag
Positions of the neniscus in the capillary are

s@%%%”%hﬁc%b&VQ%kﬁ%B%ds@%s%@n%%%'%%hnﬁeq Oy éd} guch as o-

above experlnent dynanmi ¢ scanni ng absorp OIe
(K3B0cserig dyeele 1gfgova Co. Lid.) was used to
asure e ann unt ot nsferred pure water or ink.
The anmount of tra sferred pure water or ink at a
contact time® 6Fm38@sn9§ 6F0ﬂb@rh§e|geébVtheésbynClUde
i nt er pol ati on, u3|ng the transferred anobunts neasured
rgduciipg pypats (Zpsurdasmdl, conuact aflicwbolthe
nmeasur enent was perforned in an environnenta
HOGHAI(CHOH) nCH2BHOCnand mel ahtegelhubiediveyrnof 20% RHl) ,
<Support material > Various materials may be used for

okﬂ&1&é§p@ébcﬁ&&@6ba|f@@péﬂﬁmﬁgeonaiﬁgnﬁ%rB%%% %Bdtp%onlc
paper. For exanple, a sheet of paper nmainly nade o

awead fihens apdqa nap-wRygo fabri ﬁﬁgﬁ' nlt%lx gg%% ey W°°d

and synt hetic flbers may be used. paper

f d I
8980599?98 qEReveb BrenanSaterariCREy €8 &EBRﬁ?eClﬁééale
ached kraft pulp (NBKP) , NBSP, LBSP, GP, and TMP.

pﬁ? eﬁﬁ?g?ralgxaﬂpﬁééy€¢e§u§BFpalP@B?éﬁeénﬁéﬁéﬁsmﬁﬁtﬂﬁel
list of standard qualities of recycled papers of the
apgdpeprReEGELi ng Pronption Center may be used. For
exanpl e, chem cal pulp or high-yield pul p nade of
recycl ed papBrs mays beetsettage tde basenddtefitaln.an ink is
Such recycl ed papers include printer papers such as

phefiee@Bl ¢dbeeRBEhEN ORARAH, 5HBEr ABY ﬂé?@rpr@@grably between -
pressure-sensitive paper; OA papers such as piain

2 papshLaCo8s ed r u a a
PP Pk RORE" E1 EloRRe 0t EXfBherrepi,ie, vary snail

ngggéggaégggpgggégeﬁ g?gg? %ggeFBQ&?éﬁﬁ?ﬁéggfggggnce is
reduced. When the amount of a humectant is too large, the
viscosity of the ink may become too high.

Penetrant

As a penetrant, for example, a water-soluble

organic solvent such as a polyol compound or a glycol ether
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paper, fancy paper, nediumquality paper, newspaper,
woody paper, supermarket flyers, simli paper,
wouow/8kasse rol |l paper, and m |k cartons. The aOONR2007/051833
materials may be used indlghgually or in conbination.
Normal |y, recycled pulp is ade by the follow ng four
cShEREId by Bedebilr atihdbStan Of abpsBfb NS SHth 8 or
paper into fibers and separating ink fromthe fibers
' icalf a c ] [
S Rt B e, DR T R, PR, Lo attehEbe.
subst ance su as plastic) and dust in the used
paper by E@%Hg?ﬂ?oﬁl %rnrﬂéc %&cﬁr @gﬂmﬁn%éaacﬂm.
(3) A de-inking step of expelling the ink separated by
CePRRHThdSantsEr bhaR Hy filseleneyrasioy eARaktlHdtivoet the ink
nmet hod or a cl eaning nethod. (4) A bleaching nmethod of
may deestvimeg inheffidbent by Aoxiigikzatitbnlor petrictdtdon Wien
m xi ng recycled pulp with wood pul p, the percentage of
caeayicliey melpsheaprLfeicaidat nd0m¥eionm | Dyvefursiest katinting.
produced paper does not curl after recording. As an
Al14Y ri@lcel ELERT akh Onit NBHSURRR! LpPBAET sibot Ry on
conventional white pignment nay Be used. For “exanpl e,
[ ow ub, ! e jte
o e RO SO TR T AR R Brge
calci um carbonat e, heavy cal cium carbonate, kaoljn
r &R EhR o CUOR oY i ST ACE TR e S e d APCRRPEm
di oxi de, zinc oxide, zinc sulfide, zinc carbonate,
dengity whi 8B, 1R Rlmsiqdameatev .- di at omaceous eart h,
calciumsilicate, nmagnesiumsilicate, synthetic
silica, aFsainpueshhydroxiyd, campoiinds withhdbhonenore carbon
zeol ite, magnesi um carbonate, or magnesi um hydrat e;
ateoith dhcohgand ceph@gent SheRkaasdsbyr eswlydiastic 4.23
pi gment, acrylic plastic pignment, polyethylene,
(28 C9qaBaHl 9, 2 08 fiREiHY 10" UBLAMASIIES! (bo1 B 1309VE; 03
substances may be used i'ndividually or I n conbination.
A S i nternal sizing agent used when producing the
support material, a neutral resin size used for
neutral papernpking, .al kenyl succinic anhydrjde (ASA
. al kyl kgg¥ngF%? re %%)C%}“P&?Pné BRY ot dr@@%ngﬁ g on

may be used. Especially, a neutral resin size and
the IRHPrSeuc chrer kathyadr iddecalecpher eramicainds kyclude

ketene diner has a high sizing effect and therefore
ppndviddés ehoolyhl s ldig estheest such has eripillensngliytol

However, since al kyl ketene dinmer reduces the friction
mareefthiyti etheof diteyisind aggcoll nesometig f2aReY, diethylene
glycol monomethyl ether, diethylene glycol monoethyl ether,
diethylene glycol monobutyl ether, tetraethylene glycol
monomethyl ether, and propylene glycol monoethyl ether; and
polyhydric alcohol aryl ethers such as ethylene glycol
monophenyl ether and ethylene glycol monobenzyl ether.

There is no specific limit to the amount of a

penetrant in an ink. However, the amount of a penetrant is
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(medium , recording paper made using al kyl ketene

di mer may cause slippage when being conveyed in an ink
wpebo7rosgss di ng apparatus . <Coating | ayer >The eoatiP1g7/051833

| ayer contains a pignent and a binder, and may al so

contain a surfactant and ot&fer conmponents. As a
pRe@aRAb] v aPe t U P RNIIC 2RHITE N 95 ﬁefEéﬁttur %naf B@Pe

i norgani c pignment and an organi c “pi gment e used

i, heavy cal ci n1carbonate
pgr%gf??é?t t%%tv?‘%m i f:dg(rjb%gal%i% g{c%ef%q sul fite,
annrphous # é# um na, titaniumwhite, nagnesi um
car bonat e, ¥F ¥ di oxi de, al um num hydr oxi de,
cal cium h drate nagne5|un1hydrate zi nc hydroxi de, or
chlorite fay Bler fRat@ngs may bﬁougadldepegﬁemg on the purpose.
Especially, kaolin provides a high gloss surface
Feirmepkampl e, tdratardonasuofaseinipapemanidn surbeceh®f £ an
preferable. There are several types of kaolin, for

aephopéei c dehafadained kaoli F1ueakakped g@%&éd%aﬂ%“%ay be used.
engi neered kaolin made by surface nodification.

EREA¥L S éErﬁﬁﬂbﬂ”sﬁ%%aéH%ﬁggE&néfﬁ%é“ﬁ%ﬁg Egggﬂéfgﬁ alkyl

type of kaolin, in erc
v et er . in_the
oPBEL) S5 SRR fer Fr ey "ot arebh. i salt of
. The SS T o of the binder to kaolin in the
P§g§?¥¥ﬁﬁﬁ¥ég58i%§i§ efEleBI U URES0. If the mass ratio
of kaolin is lower than 50, sufficient glossiness may
ri ot be obtafReEPlIhHer® mgnh@ns@@nfa¢tamtm1in¢bud@e
anmount of kaolin. However, when the fluidity and the
achtykenEnglpco@eshyfattkanLipompdeyeahpnghesaeayﬂngther,
force are taken into account, the nmass ratio of kaolin

pb$ybk9&€h§@bﬁe9glﬁyl|?M@ﬁ%FneEEEHB §E§9@k9gkhyﬁ¥ne alkyl
(ability to be coated S an organi C pignent

e¥Bker - §Hﬁugb§ygk2965?igﬂeOgorEQE Sxégg%g aCl%uFSEthe

styrene acrylic Topofyner partlc r ene

copol yner rti.cles en articl es, ,

pol yet hyl eér%ga lefgl Feg ?@%b l@é%OlTﬁBrg%%WW gdifilade
>P ts sed i n, conbi nation. The anmount of an
‘?g nS? te&f@%@ﬁﬁ PTRS A "addehr 8f OpiyrriftylrfOeg ine-
coatlng | ayer is preferably 2-20 mass percent. An

3oty pirghenf-dsmeidrckibdwxdbovechas Bospeandle, the
gravity lower than that of an inorganic pignment and

fehkrwing eqatgtedesghyddii ckgrticgangkosse coadi g laayer
havi ng good coatability. If the mass percentage of an

cafrgart it JHi@ae prolisct €5 Sudgmod Reucesr, fesleddeLdrs (air
effect is not obtained. If the mass percentage of an

pf&&ﬁgﬂ§Eﬂkg@ﬁ@hlbéngbﬁu;nan 20 percent, the fluidity
of a coating Iiquid becones too | ow and, as a

Examples of amphoteric surfactants include lauryl
amino propionate, lauryl dimethyl betaine, stearyl dimethyl
betaine, and lauryl dihydroxyethyl betaine. More specifically,
examples of amphoteric surfactants include lauryl dimethyl
amine oxide, myristyl dimethyl amine oxide, stearyl dimethyl

amine oxide, dihydroxyethyl lauryl amine oxide,



result, the efficiency of a coating process decreases
and the operational costs increase. Organic pignments
woam7mesasvi ded i nt o several types accordi ng tecriarion7/051833
particle shapes: solid-shape, holl ow shape, and
doughnut -shape. To achieVéS"good bal ance between the
1955 AR o ¢ oat i
0 9&&%/,6€§§1e§<93<§<9&5r{dtt ¥i1a8 g%h&iﬂ%@%@f arﬁﬁ_ %3&88,

l'i qui an organi c pi gnment i Ng oW shape

[ h t VOj rcentage of .40 percent o ,

P S ] BELRET Be el 0 12 el etine.
mmis prefgrable.:éf a binder, a water-based resinis

pr ef er abl yPERBH AN & ra SHEFEFLBAEBdreRESFENRd by chemical
wat er - sol ubl e resin or a water-dispersible resin may
Ipemydag. (Ahy t3be ofl At el IBasedV)y esintd nil)behosedoelow are
dependi ng on the purpose. For exanple, the foll ow ng
pwetterabased resins may be used: polyvinyl alcohol; a
nodi fi ed pol yvinyl al cohol such as ani on-nodified
E@LQMKgy{cnhqﬁhgp;cqﬁgwpn-nndifi@ )polyvinyl al cohol ,

or acetal*- i fi ed pol yvi nyl al cohdl; pol yuret hane;

pol yvi nyl r i:done; i fied [yvi.nyl
pyrrolidonga§%%%bg%ﬁbgfgvggglQ%g?r%#n%hﬁ%géFﬁﬁlagc%%5¥%

I e Vi nyl rrolidone-di nethyl.am noet hyl
g%t%@ﬁa%?ﬁ a? eilgocﬁo r?e?%cmaﬁat ernt Y @yroup mgy be
bg¥rrolidone,dirrethylamnoethyl met hacryl ate copol yner,

nGREGE Byks G dEREIRE RaEVSSAM RndhrépyM Lniheatss alkali
amoni um chl ori de copol yner; cellul ose such as
mehbok9het A tamslanyl eseenhymr oxyeatehylargebhubplseniwm, or
hydr oxypropyl cel | ul ose; nodified cellul ose such as
athenohamitk hydr oxyet hyl cel | ul ose; pol yester
pol yacrylic acid (ester) , nelamne resin, or nodified
versi ons of these substances; synthetic resin made of
poné&bSﬂﬁoRﬁeurethane copol yrmer; and ot her substances
such]as poly (metha) acryaL%)acid, poly (rmetha)
@E{$bﬁgﬁﬁﬁ’20Xidized starch, ‘phosphoryl ated starch,
et - t&‘ed starch, cationized starch, other
nodi fi ed starches, polyethyl ene oxide, polyacrylic
acid soda,_and al ginic acid soda. The above substances
may be used | CahafPymeta i fonkZnanronatapony alkyl
above substances, polyvinyl alcohol, cation-nodified
IpOry WIS alléolerboncaterms nodifs ed kydl yvowy | ey dwol |
pol yester, polyurethane, and pol yester-pol yeuret hane
brapohgadren! dreliespesi al kyl preftenakilod, i GubteMBa®f ammonium,
i nk-absorption rate. Any type of water-dispersible
qUi£Sé Fhamy db@s%ﬁ@digﬁp%@lﬂgcafﬁbltaaﬁnew pose. For
exanpl e, the tollow ng waterdispersible resins may be
used: polyvinyl acetate, ethylenepolyvinyl acetate
styrene, styrene- (netha) acrylic ester

| : | t I , I yvi oyl
aRetat e O, bR TE H esler ) "copol yridh 1"

In chemical formula (III), 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.



styrene- but adi ene copol yner, an et hyl ene-propyl ene
copol ynmer, pol yvinyl ether, and silicone-acrylic
woapwologsmss. A wat er di spersi bl e resin may cont aPQTAP2007/051833
cross-1linking agent such as rmet hyl ol nel am ne,
met hyl ol hydr oxypropyl ene H%a, or i socyanate. Also, a
L ng copol containing a unit of
ﬁgtggfgﬁ aCQQanlde nayxgzjused as a wat er - di spersi bl e
resin. T or_.nor.e t - rS| resins
descri bed a%ovlee% ﬂbgt f{Y GB1C|‘7‘§GSTﬁe mass
tio of the water- based reS|n to the pi gnent in the
Dy PP iy R Gt pr 08T SEFYD L1007 (33 5480 SE00p whth nor’ed
preferably 3:100 to 50: 100. The anount of the
caaber balsaws r ekils iam tihtegeatbetydeay & ansl déter mi ned so
that the |iquid-absorption rate of a recordi ng nmedi um
falls within ﬁpe0|f|c range. Wien a
wat er - di spersi pl®e colorant is used, whether to nmx a
catlonlc organ| ¢ conpound in the blnder S
mW?fHﬁep(QQHGWDe—Rmrlnary to tergyary amines that
r eact sul foniT Pgroups, carboxyl groups, or am no
groups of a direct dye or an acid dye in a

wat er - sol ubl e ,i nk, and for ol ubl e salt or

mononer, of't §HIfEHCA 3 %B ﬂ% R@f REFSE) S an%iﬁﬁQﬁﬁrbon
salt nay be used. Anong then1 an ollgoner and a
TRELGHbr TGIE RIATeEnary aikphidRAUPaM thr 6-34 peaiiadn yatoms.
greferable As a cationic organic conpound, the
Thel b hgruipsraycbs bayndzedisedi and p are integers between
di met hyl am ne- epi chl orohydri n pol ycondensat e,

ldan@tdyl am ne- amoni a- epi chl or ohydri n condensate, poly
(trinethyl aninoethyl-nethacrylate met hyl sul fate) |,

di a ne h hIoride-acryIanide copol yner, poly
(di m1ne Ehloride sul fur dioxide) ,

e rochlorid, poly (allylam ne
ﬁgb &rdg* qﬁg“ﬁﬂgne hydrochlorlde)
acryla de di ah| yl am ne copol yner, pol yvinyl am ne
copolyner di cyandi ami de, dlcyandeahﬁde - amoni um
chl ori re ¢ mal dehyde condensate, pol yal kyl ene
pol ya |an1de amoni um salt condensat e,
di met h P aII 2 amoni um chl ori de, poly diallyl
net hyl dypchloride, poly (diallyl dinethyl

annonlum1chlor|de) , poly (diallyl dinmethyl anmonium
10 chl ori dH-sul fud dioxide) , poly (diallyl dinethyl
anmoni um chl ori de-di al l yl am ne hydrochl ori de

derivati ve) ,chea&xherrfgan@ml tr dwshayg ]?Sﬂ%%ﬁeﬁ

chlorlde copol yner, acryl ate- acrylanlde

?F%H”U %EHQQ copol yner, pol yet hyl eni mi ne,
e

ni mne erivative such as acryl am ne pol yner,

and nodi fi t hyl eni m ne al kyl ene oxj de, The_ above
substanceg%ﬁg %gaﬁﬁéﬂg?rﬁﬁRHQﬁ?§¥F9 BY Fhembrat e as

|t |s preferable to use a cationic organi c conpound
(1) d (IT) are shown in free acid forms below.

(I-1):CH,(CH,),,0(CH,CH,0),CH,COOH
(I-2):CH,(CH,),,0(CH,CH,0),CH,CO0H
(I-3):CH,(CH,),,0(CH,CH,0).CH,COOH

s (F4XCH,(CH,),,0(GH,GH,0),CH,CO0H



with a | ow nol ecul ar wei ght such as

di met hyl am neepi chl orohydrin pol ycondensate or
weoaboyaisgag am ne hydrochlorid and a cationi c or gamiJe2007/051833

compound with a rel atively-high nolecular weight such

as poly (diallyl dimethyl 2oni um chloride) in

colfpid)at i orgH, @{Z)pa@mcmm{m CH@Q?I where only one

cationic organlc cpmpouhd i usi ng cationic

or gani ¢ compounds conbi nati on i nproves i mage

denS|ty and reduces *f eat hering. The equi val ent wei ght

Cnclizh] f’E%W#@HQ%Mﬁ&@@ Bstoformed using

pol yvi nyl potaSS|u sul fate and toluidine blue) is
preferably betweefCHy) difld 8 neq/g. Wth an equival ent
wei ght in the above range, the dry deposit mass of the
cationic organic conp deHaIIs within a preferable
range. In the measurerent |of the equival ent wei ght of
cations, the cat iCbiCQOCHEHLHCK, compound is diluted with
distillated water] so that the solid content in the
sol(ut+1n:; beqmgyscﬂcgomﬂygc Hogrcent. No pH control is
performed. The dry de 05| mass of the cationic
organi ¢ conmpound is Aﬁbly between 0.3 and 2.0
g/n2 .If the dry deposPt ss of the cationic organic
conpound i s'lower than ﬁ.s g/ m2, sufficient

i mprovenent in image d& ity andsufficient reduction
in feathering may not e achi eved. Any surfactant may
be used dependi ng CHCA0GHCHGHENS@; For  exanpl e, an

ani on surfactant, |la cation surfactant, an anphoteric
sur flattZnt cHO&—eralﬁO@ﬁHOHZ(WCHZBH; ant may be used.
Anmong t he above surfactants, a nonionic surfactant is
especially preferabl e.gqaddi ng a surfactant inproves
wat er resistance and deﬁsity of an image, and thereby
reduces bl eedi ng. For. q*ﬁgpbe, the foll ow ng nonionic
surfactants nmay be used hlgﬁer al cohol et hyl ene oxi de

adduct, al kyl phen xi de adduct, fatty acid
ethylene oxi de adghkgé ﬁg@#g%ic al cohol fatty acid
estef, e her AE@P hi gher al i phatic am ne
ethy@e OXI 88€@f¢V9acid am de et hyl ene oxi de
adduct, fatty 0|I ethylene oxi de adduct, ethylene
_oxi de adduct of fat, pﬁmgﬁhbpylene egcoI et hyl ene

oxi de adduct, glycerol~fatty acid ester,
pentaerythritol fatty acid ester, sorbitol-sorbitan

fatty acid ester, sCHj0086H Hy}Mcmgtd ester, polyhydric
al cohol al kyl ether,) and al kanol am ne fatty acid

am de(| [Ha n‘E .aboyg gpﬁgggmem gmq &hused i ndi vidual |y

i n conbi'nati on. Polyhy riec ol is not limted
to a specific

A fluorinated surfactant represented by chemical
formula (A) below is preferably used.
CFsCFZ(CFzCFZ)m-—C HZCHZO(CHZC HZO)nH (A)

In chemical formula (A), m indicates an integer

between 0 and 10, and n indicates an integer between 1 and 40.
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type and any type of polyhydric al cohol may be used

dependi ng on the purpose. For exanple, glycerol,
wonrbaTwsspgs ol pr opane, pentaerythrite, sorbitol, POT/JP2007/051833

surcose may be used. Ethyl ene oxide adduct nay be nade

by replacing a part of etﬁVﬁ%he oxi dewi th an al kyl ene

el act fcer alk

oxt ont that heTaREa: CColuBTICy PSRBT TaPrae od CHkaS
t f, th I d t | f bl y 50

PGB G TSt LEPRG Sy SpROTEST Bupfh 5 iiazae L ky 1

%ELB) of a nonionic surfactant is preferably between 4
CREJOLE COHRONG e Fr BRETAMOF Betiide PIPSRR®TET SHfemmss
ratio of the surfactant to the cationic organic
copmptindd ies Peréflacaioky kyll @ hyd eh@: 80 deapdiduarts and a
preferably 0.1:100 to 1:100. O her conponents may al so
pbé yadged kyd ehke ethatri pgliyayer compoh@dexkenhd kat its
advant ageous effects are not underm ned. Exanpl es of
petife:0eeBNRReBtSeirNgrude addit isVes SHahnas %ﬁdﬂdﬂyﬂgﬁ, a
powder, a pH adjuster, an antiseptic agent, and  an
péﬂ&b& b?%ﬁ?en Tg%hggtEggyﬁ%rf%oghggnﬁhﬁagg%tlng layer

.
is'no ted to a specrfic me For ‘examl e, the

i.ng lLaye be formed by i.npregnati t he _base )
p%%?ePFaPa%%Vgeg%§5a9FﬁﬁplPau?dséggbﬁgﬁﬁﬁlggﬁgaalow foaming
coating liquid to the base material. For the
PERBEESKafPEn 20 CHp BILHEAENEN COMPRUBEaPT R CFIUL G ion
coater such as a conventional size press, a gate rol
psrgatprésendaisi therefnskeespezéaplgspredebbhde in terms
coater, a rod coater, an air knife coater, or a
ofusk&kenycoat er may be used. Al so, using a conventiona
size press, a gate roll size press, or a filmtransfer
si ze pres%ﬁéﬁkﬁ%ﬁe@fFﬁe@ffﬁ%%%aﬂﬁyymsﬂﬁfgﬁFctQ@id compounds
i mpregnation or application of a“coating I'itquid
; i, BT L,eien f t rocess. -fThere j.s .no
S e el e e
Sﬁfg E se materi al. However, the solid content of a
coarin liquid on the base naterial is preferably
between 0.5 and 20 g/ n2, and nore preferably between 1
and 15 g/ M*ampAss PE Perflaerasidylo cerypag, Comeciuyts
i nk cannot be taken in enough, ink overflows, and a
iptlndefrdniivereadkplr scarl@rtlie echdr ahdnoer fiherrdal kiyd
over than 20 g/nR2, a property of paper is |ost, and
casbéxyicdtican occurs. It is hard to be bent. Even nore
particularly, it is hard to be witten on. After the
| mpr egnat i e8PBEI &t F 012183 0Bkl F o e
coating liquid may béﬁdried. They?e%%ggg?%ﬁéguéﬁt%ﬁhs
CHORLPIALAT BePEAISLAN X DEhIREA 00 AL AL Sane of

I's not Iim to the s I C-range.
perfluoroalkyl phosphoric ester.
Examples of polyoxyalkylene ether polymer compounds
having a perfluoroalkylether group as a side chain include a
polyoxyalkylene ether polymer having a perfluoroalkylether

group as a side chain, a sulfate ester salt of a

polyoxyalkylene ether polymer having a perfluoroalkylether
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The recordi ng nmedi um of the present enbodi nent nmay
al so have a back | ayer on the back of the support

worb@Erosgds3 and ot her | ayers between the suppor PCT/JP2007/051833

material and the coating |la er or between the support
material and the back |ayer®2-Al so, a protective |ayer

g&%ﬁpbﬁspéoyi&§Qﬂﬂﬂ. gnaoétégﬂ | ayey. %&%Fygikéfgne ether

| ayers may be conpose one ayer

I . hat ncy o uid
VR bR G SR I TR ﬁ?eegaﬁowna%ne. st Feain.
recordi ng €ed|un1of t he present enbodi nent nay be
commer ci al YU 119B15e Of o8B dBPabertherbeves fluorinated
printing, and coated paper for gravure other than
SHEEBFBRRES et lades &d, f Be, i Kk Y4, pHICHRAH20HE is
preferabl e that granmage of the recordi ng nmedi um of
NHRdCP2@8201) Znizodi NENCHDeHbek yween 50 and 250 g/ nR .
Wien it is less than 50 g/n2 it is easy to produce

poor transpoidaitia®eds ut-Pattihes f&%%&%ungogeghé‘gﬁit%%?nt

cl ogged on the way of a transportation course s
ihbeReids 5o SiILngth AT

recording nmed |un1?s é%%€§§r£$ha ngpg?nﬁr°$$ﬁFs may be
ugg&ordlng medi um cannot finish turning in a curve part

on the way of the transportation course so that the

strength of p becones too high, thereby it is easy
to producé ?ﬂ%ﬁrcﬂﬁéﬁgp%V%%&ﬁﬁﬁ? UoFARatpd sectratiang s
mediumis clogged. Ink An ink according to an

ingbede n%mfl@m thélpr eSeht2, riraiisi,08-2oht at A3t J-adst, s-
water, a colorant, and a hunmectant, and may al so

14hc|®dbﬂh @EﬁﬁhfamhssaCQUIﬁRﬁiantEjaega@tf@ﬂ93 FC-95, FC-
conponents . The surface tension of an ink accordlng

98 p PO-EIHodioent, ofctiendr Qﬁcen;t?)o' NyeDnk PN @ty 133, %03%5
y

preferably between 15 and 40 miN /M  and nDre prefera
L£ﬁ$@§9ﬂ R A m t face tensign of an
ink is 1ess ?%an 12?6 e Eﬂgg?géafn%%pd}§¢ﬁ%

I e to the ec t oo h| As a result,
Cﬁ&ﬁfdgggs A7 TROFA R %cwéhﬁiﬂnﬁéﬁalF§P RodiFR) TR, FSN,
cC recordln nmedi um of this enbodi nent, and i nk
P J;({Prstf’éﬁ /| FEy3RRy W (Resdd; WRehle hdFBWHacFT-251, FI-
tension of an ink is nore than 40 MY m the
1 thethTatliSOn EZpABISH t (NESTS tdoe LhK.) s amdlREed 51Neqdnagva
may occur, and the drying time nay becone | onger. The

Sqiuﬁxnna,tén3|mn hforan them,i SnMeasus est féﬂid%&@&ﬁ&eangy
a surface tensioneter (for exanple, CBVP-Z of Kyowa

cdmxerofea:@&o&éﬁﬁpez&gd ElstNd Fsoliboa MAtAMINORERLE) 8L ve
a temperature of 2570 ol or ant

especially preferable.

Other components

Examples of other components in an ink include, but
are not limited to, a resin emulsion, a pH adjuster, an
antiseptic or a fungicide, a rust inhibitor, an antioxidant,
an ultraviolet absorber, an oxygen absorber, and a light

stabilizer.
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A s a colorant, a pignent, a dye, and col ored
particles may be used individually or in conbination.

wa 26807088988 ed particles, an aqueous di spersion PCUPZHOTH51833

pol ymer mcro-particles containing at |east a pignent
or a dye as a colorant is pf&ferably used.

" Cont ai ni ngggi R é¢#f§§§§e means that a colorant is
encapsul ated 1 n the polymer mcro-particles, a

colorant i s absorbed by the pol r mcro-particles,

or bot h. F%mﬁ%%+? %P%%ﬁagpaﬁf Ha gfkﬁr%ﬁf aFfPFy micro-
engagiulated i n or absorbed by pol yner .

PREELGHBar tR cVRSST Bt an&Prbendreperlane iancamagnapsiain a

as long as the resulting ink has characteristics
digreapledfagenheyresene snvEatiam:. Any

wat er -i nsol ubl e or poorly water-sol uble col orant that

can be absDhéethdy malopmergsi 6f Orpartd Sl nitRYy-peruserhs as
dependi ng on the purpose."Water-insol uble" or "poorly

awebgposehtbb£"tid dilipe rea@sgni adi ﬁ?tafs‘résj_l‘ﬁt b1 s MBI pum

anount of a colorant that can dissolve in water at a

r ol es§o t a mass ratio of

PSSO ot Akt PO L AR bt helnstiangeer
Ogotﬁepgration.or_§edinEE% of a colaorant is identified

n"PRet STHE dEECTS HESTLGHEDf RFHRESH U dRrbynkyéet recording
observation. K The vol une average particle dianeter of a
apBRYABRSHF cris frafearely coeoresn pdt taingl 4P08onmai andhgnare
colorant is preferably between 0.01 and 0.16 nmin an
pirakeryipey hélewass! 2P aadeBa@euparticle dianmeter is |ess
than 0.01 mm, the fluidity of polyner mcro-particles
becones veLyarplps @fdredsnant @sdHdardilaedinigeFBY1 9CGIE1ude,
or the light resistance of the ink may becone | ow.
pUhedrd heow of 4R AV e6ag8cPRT {4 ¢l i%,a%?agﬁ éée & tdan,
0.16 nm, nozzles nmay be tlogged or col or devel opnent

i k. i.nhibjted. a col orant, for . .

SEehif M RRd IR RS A Bt e aesip, vinn

a water-solu

ghsgersed %ye, Qr..a gigne . may be used. An _ o
CBIPLEDT ubT &y & ToF RS gbg}tlsfe Fperi 8D eFEY 4bF esiliicone
terms of absorbability and encapsulation. A pignent is
rgeef er abIREGIR o mecayliaesiliiginne asisinaheepvéfarable.
image fornmed. To be efficiently absorbed by pol yner
m cropart iRgsls eniwd sanpantredfted dice $hkublesent aimvention
or gani csol vent, such as a ketone solvent, is

oprefiesa@advai2 1k as obmeer@ind PrcRuptel AEabby batyeen
20 and 600 g/1. A s a water-soluble dye, a dye

categori zegkA% 130 8¢ dofyErc@di %%i@&é?ﬂ_ear@%ﬁil Corfl¥i%1 ons
a reactive dye, or a food dye in the Color Index may
i}?glﬁ@§%ic§5b%eecl' %l—llkSOZ? Qy§002 (styrene-acrylic 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

emulsion, ZEON Corporation); Saibinol SK-200 (acrylic resin

emulsion, Saiden Chemical Industry Co., Ltd.); Primal AC-22,
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wi th high water resistance and high |ight resistance
is preferable. For exanple, the follow ng acid dyes

wana7fosgd3 dyes may be used: C . | . Acid Yel | orC1/3P2083051833

42, 44, 79, 142; C. | . Acid Red 1, 8, 13, 14, 18,
26, 27, 35, 37, 42, 52, 827, 89, 92, 97, 106, 111,

1. 4, 5 Acid Blue 9
gy HEyiShusllh (90t n B0 ngfas Gofipgny] ffianoccyl
: Foo Food Red 7
s8o-285° 3580 A 55§ et cPhein ) Tove Tngitap oo -
I% e foII v4§§?(m rect dyes may be used: C. | . Direct
- HuAR 0 olmethyl’ ngthagryiae gwlymes, regin emelsion,
144; C . | . Di rect Red 1, 4, 9, 13, 17, 20, 28,
MikundgColer I§H.)83, 89, 225, 227; C. | . Direct
Orange 26, 29, 62, 102; C. | . Direct Bluel1, 2, 6
, 15, 22, Pty nmélss Hercédtadl, oB7hdkes mib3opdbbicles in
199, 202; and C. | . Drect Black 19, 22, 32, 38, 51,

ad@esid, enflsicn 16/ pr&Férad$f, bégv;eeﬂ: Q. 13X§%'HS§O° L gﬁ

foll ow ng basic dyes nay be” used: ic Y
tefefapl 21, .88 25, .2
pBS, eB% ijetim%endé) 5% anélzo 2 ax‘éag f%%hegé:gg?ér%ly

77 ' sic Red 2, 13, 14, 15,

b%gwe ﬁdzijo 527, W%@“ E@ RS ?@r%@%a% ofgthejresin
52, 54 59 68, 69, 70, 73, 78, 82, 102, 104, 109,
mifﬁop@:thles B’§SI1@SBI Eéag (5 g’, tgle r;e81n9emu3g§10122nay not
26, 35, 41, 45, 47, 54, 62, 65, 66, 67, 69, 75, 77,
bepggbg@,tcgzqreg@pm@ﬁpgg{lﬁg d20nayvi2®t b24abla9%o 1ﬁRprove
141, 147, 155; and C. | . Basic Black 2 , 8 . For
spxappstegbitlhief.ol Wawhnghe eags \@zd:)é@%a@éyobetltﬂé ef:jesfz;l

| . Reactive Black 3, 4, 7, 11, 12, 17,

miReaghd Me cfeld aw i]nore5thaﬂ-15013’th%4p1%9er3§té3% t%%illlty of

40, 47, 51, 55, 65, 67; . Reactive Re
AL, ﬁ@ 3 44 46, 55, 60, 66 74, 79, 96,
97;lan<§“‘_",%"68e %Edﬁzﬁeactlve BI ue 1 7 14 15

23, 32, 3 38,.:41, - 63, 80, gnent ei t her an
inorganic AR A 8F ﬁﬁtb§%ﬁﬁﬁ9§ ﬁryégﬁﬁlcﬁﬁ?sb%nQERQ? 1,2-
gfndlng on .the purpose, For exanple, the follow ng
AR IE 35 dRERT SR meOBRIY ey drpaaat ahe ox$ el un agrbate,
OXIde cal ci um car bonate, barium sul fate, al um num
2h9¥¢iﬁénﬁ§hi@érﬂunxyé€IEmwiunmﬁﬁo@dumedenzbabmﬁ ared | ow,
and carbon bl ack. Anmong them carbon black is
pespartilalrdophphefiesabi em. Car bon bl acks produced by a
contact nethod, a furnace nethod, or a thernmal nethod

may be US@Qly EﬁeaHQEE@Mnﬂlé’d' QR CnB'tgHQGésmeéﬂlve effects
exanpl e, e used: azo pignent, polycyclic pignent,
ofY&n C_Lt}ﬁé %tn% adjusts the pH of an ink to 7 or higher may be
used depending on the purpose.
Examples of pH adjusters include amines such as
diethanolamine and triethanolamine; hydroxides of alkali
metals such as lithium hydroxide, sodium hydroxide, and

potassium hydroxide; and carbonates of alkali metals such as

ammonium hydroxide, quaternary ammonium hydroxide, quaternary



nitro pignent, nitroso pignment, and aniline bl ack.
Especially, azo pignment and pol ycyclic pignent
waneprosgamssabl e. A s an azo pignent, for exanpl eCTARH07/051833
| ake pignment, insoluble azao pignment, condensed azo
pigment, or chelate azo pigifent may be used. As a

pRBLKEYE! ik ﬁ&&ﬁgﬁﬁde,fQEtgéaﬂp£§Eb$HH€Ey %%ﬁﬁﬂhngarbonate,

pi girent, peryl ene pignent, perynone pigne
thr ' e.pihgnent, quinacridone pignent, dioxazine

a%?gﬁ%ﬁggé$%gi%§%%%n nt, thioindigo pignent,
I soi ndol i non pignent, or quinofraron pignment may be
used. A s Z¥ Sh&farasts éﬁh&%?ﬂ%,lrﬁgéid@ ggadic sulfite,
chelate or acid dye chelate nmay be used. A pignent of
saAjuB ot lotosyldia terampinen iambt abkd i lgrmedtl corcadg olint sopropyl
pi gnent, nmay be used dependi ng on the purpose. The

5 a@howbus ubstmEicss peay abeyusettondistduwdkgter bAd
conbi nation. For a black ink, for exanple, the

dﬁ@ﬁ/b@@h@ﬂ;{ﬁiﬁrﬂ@ﬂﬁ%mﬁﬁ)it?@té‘?ed: a carbon bl ack (C. |
Pi gnent Bl ack 11) such as furnace bl ack, |anp bl ack,
acetyl ene agk-1 ne ; tallic pignent .
such as cé%%er,Jf%%ﬁ%?%?’|£b9%$%§%égl g%ﬁafﬁf,(g &luding
| t.ani ym.oxi de _pi.gnent,; and an organi ¢ pi,gnent such_as
o B Rl RS Lan PR, i el i rare  neLir
fo[lomAQ%gfignents nax be used: C. | . Pignent Yellow
apttexrifantes | Gpdgphogrhores (Imiskog dpaltsonapAng usds,
14, 17, 23, 24, 34, 35, 37, 42 (yellow iron oxide),
10 53, 55, 7&x®@pleg3ofDbbarol MeldroviddRHant85,(i871ud8ng
100, 101, 104, 108, 109, 110, 117, 120, 128, 138, 150,
hib8efed pheragerdret iod dahee) exaaphes bﬁ@yi@&é@vw'zf&mxyanisole,
pi gments may be used: C. | . Pigment Red 1 , , 37,
2p61di -2 {-Brithh Lank+ Fashhaied | &lkn 1933313, 38 A‘?céj_ -
(Permanent Red 2B (Ba?)é 48:7 (Peﬁﬁéne t%gé% W% f?tyl

S ISR ) b A BRI o o

6 60: 1, 63:1, 63; 64:1, 81 odam ne 6G | ake),
PV  Fot” (BeFRbt RS (rohhyi08 t9p5 babeLoRenol)
(ggdniunyred , 112, 114, 122 (di nethyl quinacridone) ,
15 4783 butse iopnyis{geneypgl-aAprtrpptyiphenays, 3,79:bixds,, 1-
190, 193, 209, 219. For a cyan ink, for exanple, the
dimgthon 170 [Brdrehest nayt pe-4rdadir oy -5tmet by fpimeriy Bl ue 1
, 2 , 15 (Copper Phthal ocyanine Blue R), 15:1, 15:2,

pidpBor(Rltyal] ecyighi Dl BB LE0-Getrb3x4spibo 65, 5] undecane,
(Pht hal ocyani ne Blue E), 16, 17:1, 56, 60, 63. For

AN e e R e S i
1,3,5—trimethyl—2,4,6—tris(3,5—di—tert—butyl—4—
20  hydroxybenzyl)benzene, and tétrakis[methylene—3(3’,5’—di~tert—
butyl-4’-hydroxyphenyl)propionate]lmethane.
Examples of amine antioxidants include phenyl-B-
naphthylamine, o-naphthylamine, N,N’-di-sec~butyl-p-

phenylenediamine, N,N’-diphenyl-p-phenylenediamine, 2,6-di-

25 tert-butyl-p-cresol, 2,6-di-tert-butylphenol, 2,4~ dimethyl-6-



Pigment Red 177, 194, 224; C . | . Pignent Orange 43;
C. | . Pignent Violet 3, 19, 23, 37; and C. | .
weoeionTmesssr een7, 36. A s a pignent, a self-di spergPmg7/051833
pigment is preferable. A self-dispersing pignent has
at | east one type of hydrdﬁﬁ?Tic group attached
rdi-e a P o c
e R R i eI

and 1s therefore sta

[ rsi ent .. Especial lLy,,an _iani el f-di spersing
e B0t S AR L8t PRl Sy gReR Y r Sacert-
cgt'o i ¢ sel f-dispersing Eignent is preferable. The
RYSVERBSROL! gl bartiiops SdPanethyl of -t dalrdysphesphy,
pigment is preferably between 0.01 and 0.16 nmmin an
tefkakis fnptlesl esfe-SBeArdihydropmityle-4gr oups i ncl ude
-CooM -SBM - PGBHM - PGBM2, - SO2NH2, and - SO2NHCOR
5 dihgdrbeypoemyi jgxoplibhadeiatesate hydtdgen , 3tep s abkadtnyl -4-
nmetal, amoni um or organic amoni unm and R indicates

hgfrakisyb—es otibuMyiiBnind2) sarhes, atonms, a phenyl group
Wth or without a substituent group, or a naphthyl

group wit i t St j t . qr.ou A _col or
pi gnment mp%%§@¥%§533§rSﬁé%ﬁ%ﬂ%%ééggkg E? ﬁ glgg?face is
cially, preferable. Exanpl es of alkali, tal s,
ARG T LR RYAT B T e 0 b6 PCP det onate,
lithium sodium, and potassium Exanples of organic
léHﬁﬁ#i%ﬁ%aﬁ¥kﬂqh%§dﬁ8ﬁaﬁéPh9¥eord¥mynﬁﬂiwﬁﬁ,éhnnniun1
monoet hyl or triethyl amoni um and nononet hanol or
10 thipdepremiotnaherodigheaTyl it fachthicC@Naopdohhee suzf ace
of a color pignent and thereby to obtain an anionic
meptapt phemeninidekelepl and pigrentyl sulffeseexanpl e,
oxi di zed with sodi um hypochlorite, sulfonated, or
react ed Wi tburgi1az0BEUBhSabhordS a%t%t;eiaahgshi/%{iﬁ@é‘é' e
e.

group, a quaternary anmoniumgroup is prefera

P | rn [ k S represent by
RGN RS Bl e s S ety
nt.aini ng..a -pi n ith an ne of the quaternary

PR T grauitats HEh e RS ASs e 468 FEL ey brimy

used. + -NH 3 + NR Any net hod may be used to produce a

15 PRAFPRMES sel f di spersing carbon bl ack having a

hydr ophi li ¢ group dependi ng on the purpose. For

exanpl e, tixaamtlgshodnubhkranidlely mbdpirbgreupnclude a

represented by the formula shown bel ow, a carbon bl ack
bész pplogesse dlwirkii 31 @i siesdeleit)y lapyehdbtm 508 deLaviolet

hydrophilic group nmay be attached to the surface
absorber, a salicylate ultraviolet absorber, a cyanoacrylate
ultraviolet absorber, and a nickel complex salt ultraviolet
20  absorber.
Examples of benzophenone ultraviolet absorbers
include 2-hydroxy-4-n-octoxybenzophenone, 2-hydroxy-4-n-
dodecyloxy benzophenone, 2,4-dihydroxybenzophenone, 2-hydroxy-

4-methoxybenzophenone, and 2,2',4,4'’ -tetrahydroxybenzophenone.

25 Examples of benzotriazole ultraviolet absorbers
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of a carbon bl ack via another atom c group. A s such
an atom c group, for exanple, an alkyl group with 1-12

woanomssas ons, a phenyl group with or w thout R&CT/JP2007/051833

substituent group, or a naghthyl group with or wthout
a substituent group may bé dsed. Exenpl ary

iserhinas i gzléﬁ—rgfdz%x@%“ 098#1&%%@41‘? b@ﬂzagggé%?%e e 2

group to attachéd to the su a car

hinc - C2HAC (M indicates alkali, metal or .
(aua%g$§%§£ %nﬁ%%%%ﬁ%kényi§$ﬁﬁiﬁﬁﬁﬁﬂ?qlﬁdi at s RYGFRERGT4 ' -
g oup and M.indicates al kal i netah or quaternar
° Fﬁ%ﬁ%ﬁ’%‘?ﬁﬁ(l)mzpémmmmawS%:@a phYRERKY DB Speeaidmtyl-
liquid with a pignment dispersing agent may be used.
5 Nagiy Lo hiS-ch L pobyemr st visadsile .as  pi gnent
di spersi ng agents include vegetabl e polyners such as
acaci a gurgxamgEgec afit bagleylgooruigmavikaeay abgefbers
| ocust bean gum arabi nogal actan, pectin, and quince
is€eBES tpHahi1 $eaweedaps) w&:@;&ﬁﬂih@hgnﬁé%@ﬁ&e, and

carrageenan, and agar; animal polyners suc

gelati S€iNcyakbum n, and col  agen; and m crobia
ppol%ﬁmﬁ%ﬁéﬁiﬂw agyganthene gum and dextran.

Sem synt hetic _paolyners usable a i gment ,di spersin

agents inc %?(ﬁi%& P |8¥%P?ﬁﬁﬁﬁﬁ§i§P§aEﬁaX§°h%?h@@sor ers
.ce]lulose, ethyl cel]lul ose, hydroxyethyl cellul ose,
1@,9%;%@ 712 CYPPAr ds -:mcpfhaawawwéﬁ%w Bethyl vswyano-3-
starch polynmers such as sodi um car boxynet hyl starch

ey st chrmgithesybbeny) thendiaby, and behvked goinavd-metyl-
such as sodi um al gi nate and propyl ene glycol esters
3almt matthoxSyuntehel ) acpplater s usabl e as pi gnent
di spersing agents include vinyl polynmers such as
pol yvi nyl mlgghek, opohyMitdly | Ryigi@ki dane, uapdpolyad nyl
nmet hyl ether; acrylic resins such as non-crosslinked

HAGS |'ﬁ$ﬂ1 , Iy | [ L. et al t
a%§6polfié}yl|g%aggg#gg%ﬁyggﬁéﬁig%Fggbggg¥vgghgiggfylic
in; ter-sol ubl e. styren leic.,acid resin;

e LA el G VAEr PP BLPEST H heater?” -
sql ub) e vinyl napht hal ene-nmal ei ¢ acid resin,

tlp(ﬁqlﬁlﬁ‘ln‘;ﬂe&%—r SFt¥bRea L el a4 sbahes ] emprenickel (II), and
napht hal enesul fonic acid formalin condensate; polyners

2 Favitigphd ssé@i-test -ackwntntaiiad o) grd etbaad lgningn isikei (A3) .
guat ernary anmoni um or an anm no group as a side chain,
and nat ur &n pokymér sn sirgh rasiisheklkasccédrdng tihemn a
copolynmer with an introduced carboxyl group and nade

enfbimeh theropakYypEEs @it 36Nt oACEInt ABL Hag! YL'e'a%taﬁbger, a
or styrene acrylic acid and a nononer having a

L . . h
cJD6¥€9Rn'abE.QrHHﬁ?ééé p%%b@g%& g?g%ﬁg a'éae-g %S8F§ﬁ%?t' a

wei ght -average nol ecu dr wel ove C
TSR 008 LS 408 3,000, 30,000, 00 IULS e
above components are dispersed or dissolved in an agueous
medium. The solution may be stirred if needed. To disperse
the components, for example, a sand mill, a homogenizer, a

ball mill, a paint shaker, or an ultrasound dispersing machine

may be used. To stir the solution, a normal stirring machine
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The mass ratio of the pignent to the dispersing agent

is preferably between 1:0.06 and 1:3, and nore
wonef7asgisby bet ween 1:0.125 and 1: 3. The nass pecTgp10ayes1s33

of a colorant in an ink is preferably between 6% and

15% and nore preferably bemween 8% and 12% Wen the

p f colorant is Jower than 6% the
At e Ser el bt RaShPlle Tty RE” Pk Hacdime
l.ow. Low tinting strepgth results in | owinage density
d&ﬁHeFﬁhP%fE§3§F%yHﬁﬁyggaﬂ§%§feathering and bl eedi ng.
Wien the mass percentage of a colorant is nore than
15% the %k drieperasurgndt Y dogheheisorsliey off @m ink
ink jet recording apparatus. Also, the viscosity of
ishprepkrajelcorhesweeny Thagh 3hdspsas(eentdspbice shge), and more
penetration capability of the ink beconmes | ow Drops
patfeuabl prbdtiean Rhahdgho Véseositnendenaol,i 886880y is higher
snoothly and lead to | ow i mage density. Humect ant Any

thefTest aiis MR0-ae uRed;denent noodigaaur pose. For

exanpl e, a pol yol conpound, a | actam conpound, a urea
compound, at ] de, used individual | r
in conbinaéloﬁﬁiEﬁg%gl%éﬂo*giﬁ%%%%raggﬁbbﬁgﬂge?n@ﬁﬂ%%%o'
pol yhydri c, al cohol s, pol yhydrjc al cohol al kyl ethers,
pol yhydr i cc<§1°dfc§h8lf éPgFe %%lr%o}e'ni%’-]rto@@ﬁ comt bty vellow,
het erocyclic conpounds, am des, amines,
M3geRtR~ COfMttai AnAgEaakourtistulgrioppilene ivagboran e dodmed
et hyl ene carbonate. The above substances may be used
wibhli tadwed mprer cohoroiksat iZorfulExanpbesinigpatarhypdr iformed
al cohol s i nclude ethylene glycol, diethylene glycol,
with ety |fenne: goyoel iprl yet hyl ene gl ycol, pol ypropyl ene
glycol, 1 ,3-propanediol, 1 ,3-butanediol, 1
, 4- but anedjx@lp13gmet hyl -1, 3- butanediol, 1
,3-propanedio?, 1 ,5-pentanediol, 1 , b-hexanediol,
gl ycerol, , - 9l , A.,2 .4-butanetriaql,,
1,2 3 bulktadied) gﬁé‘ﬁ er!|'E§£e‘#trsu S tERaRpPagn b nvention are
ol vhydri c-al cohgl al kyl ethers include ethyl ene
G R Btny | BerRie? St PeraetyLoTeoribaty mot
et her diethylene,g!ycol mononet hyl ether, diethyl ene
L tronbet Appceteallwicisryrend gryedimemsiobut vl
et her, tetraethylene glycol nononethyl ether, and
propyl ene (Firgpakanbomwetstapiplet Aer. Exanpl es of
pol yhydri c al cohol aryl ethers include ethylene glyco
monophenyl- etrbparantotdly|drReegky6nl ofOPEObRRZY Imietber .
- Exanpl es of nitrogen containing heterocyclic
p&ediRARASohAEE HEeg NedBEdY Ibh2nRY B EPhH 9061 gment -
N- hydr oxyet hyl - 2-
To prepare a dispersion of polymer micro-particles

containing a copper phthalocyanine pigment, the air in a 1 L
flask with a mechanical stirrer, a thermometer, a nitrogen gas
inlet tube, a reflux tube, and a dropping funnel was replaced
sufficiently with nitrogen gas; the 1 L flask was charged with
11.2 g of styrene, 2.8 g of acrylic acid, 12.0 g of lauryl

methacrylate, 4.0 g of polyethylene glycol methacrylate, 4.0 g



pyrrolidone, 2-pyrrolidone, 1 ,3-dinethyl

i m dazol i di none, and e-caprol actam Exanples of am des
wonaed7wdess or mam de, Nnet hyl f or mani de, and PCT/JP2007/051833

N, N- di et hyl f or mami de. Exanpl es of am nes incl ude

nonoet hanol ami ne, di et hanal’®Ti ne, triethanol ami ne,

oF0ReEbYL afga'%%n}eqi Q‘r@xlgsm%o ang 4 i e‘o%h%m;dglﬁé: AS-6),

Exanpl es o ur -'contar ni ng conpourids T ne

i,met hyl sul f oxi de, | f ol ane d thi odi et hanol . Anong
R 5 Gy T B e e h Aot e “eRPErPeHEe vas Taibed
sol.ubplity and beneficial_effects in preventing
t&eégad%ti oS Spravepeppbrri € dided BystvaperatidR 9
of nmoisture and are therefore preferable: glycerin,
ot RFrehEc gigichl 108i- 6t pybénkawgtyilc alethacirgilhybeng6.0 g of
gl ycol, propylene glycol, dipropylene glycol,
5 pbiyptopldrenelgiopdomethadrybatanad.o g 3¢, Byhubapedipl
1 ,4-butanediol, 3-nmethyl-I, 3- butanediol, 1
ne8npeepanedi de. 01 g SrPepy ARSIl ordih! Q%Q%ﬁbsé‘f_ Co., Ltd.,
glycol, 1 ,6-hexanediol,” 2-nethyl -2, 4-pentanedi ol,
£e ycal - r.i.al, 2
b?%}}%gt%%éé't ?%’ﬁ) o gd%g?éc%%g%&%%%%}“%on%; 17g of
N-Jret byl - 2-pyrrol i dope,. and Nhydr oxyet hyl -
o T =1 S0 0BT LY AL oo Ot BF tahrify detone
| east any one of the foll owi ng may be used:
was pgF HRPGHIREC Rhfet hyl flaskpyiqrol2.§oheurs.
N- hydr oxyet hyl - 2-pyrrol i done, and e- caprolactam As a
10 - ur ea conpdihed, ther dexppphe,wad doegdetady aneieodéd tdeution
foll owi ng may be used: urea, thiourea, ethyl eneurea,
ofind. 4 g Ifliarebliybidetiyazniddiinonee 38 1BSS g of methyl
percentage of a urea conpound in an ink is pré?erably

eBBY MeRst the> Ya@NEr 90%e q NG S Ar @f gF%glényft Yo ohfs .

and 20% Exanpl es of saccharides In
n ri de;..di.sac rj o] i.gosacchari de
e e o FeLabLPAT Al e BRRECRART 5 oo
ol ysacchari and fheir derivatives. Anong t he above
t %%%ﬁ%?ﬁﬁé?;dgpucheﬁ'ﬁdﬁﬁﬂgéF rGEEBSENY+TpbReonitrile was
| ose, arabinose, gal actose, naltose, cell obiose,

X
15 a‘lj%%@ o< theuspdseionr et dden &he mallubien oses aratured
preferable; and nultitose, sorbitose, gluconol actone,
fanthem|faasé aperespitiat |YhepreketrabhestPopgdacidar deEs
are saccharides in a broad sense and may incl ude
mstibgl attgd keudfei vamabwt eirfechnhasiar, cysdpdextd ian rardit,

cel l ul ose. Exanpl es of saccharide derivatives include
g0 NPANERE b0ht L3RR 8, SUIREALEPL of 50 masss was
obtained. A portion of the obtained polymer solution was
20  dried and its weight-average molecular weight (Mw) was
measured by gel permeation chromatography (standard:
polystyrene, solvent: 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
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HOCH2 (CHOH) nCH2OH [n is an integer between 2 and
5]), oxidized saccharide (for exanple, aldonic acid

wanonsgasdc aci d) , am no acid, and thioacid. AoDAB2WIES1833

above sacchari de derivatives a sugar al cohol is

especi ally preferable. np{es of sugar al cohols
include maltitol and sorbitol. The mass percentage of

@M&&a%m&&t‘ '2fd<<j1 SPmetayablyn tw&%elo%%ango of
0% and nore preferab y between 20% and 35% Wen th
anount h 1 ant y

SR B WIPEL s VI PR,

t he annunt of a hunect nt is .t | arge, the scosi t

15 Uivé DR URBTA TR oS i&&aﬁlrﬂah% srétﬁlnﬂs% " Bipdie
penetrant, for exanple, a water-soluble organic

Reglly ¥l Ls (Borbake isl-yolizsipeunerand aageicdR-84R) .  The
et her compound may be used. Especially, a polyol

oarpaeddpastd Baorputoria €abbgnoht Dors-echangleyic ghter hand
conmpound i s preferable. Wen the nunber of carbon

ALieredof BePRy Y AtizaMeBdel sSndesscdiham &he thGuid was
penetration capability of the ink may becone

otftsct_tfﬁtea' srat;( @ ddgzhgrratlhebgp/?pmratprsog Gapabi! 'Atgg g of

sSirear a diiuniin dupl ex printing.

S|nce such an i oes,.not _spread, sno

SRS Mo Radr T Some L IPREr SRyt B & GHE b FatRY 4R

as a resuIt the quality of characters may be reduced
AR@InRE- deRBER 50 b1 SPIRRGCFRYND RONMB IO CERZRPF BEC1e

of polyol conpounds with 8 or nore carbon atons
dimplerdéoR-eafy20 10 mEds@xanedi ol (solubility: 4.2% (25

0C)) and 2,2,4 -trimethyl-1, 3-pentanedio

(sol ubi i t ¥he 22990425 B3@k) c1Anyi ghetont @Toen odﬂphenﬂolymer
may be used dependi ng on the purpose. Exanpl es of

dld%%obaﬁﬁhgie§Qﬂpqgﬁg%oﬁ?ﬁeydﬁlé%&%ﬁ&ﬁ%ﬂdleaﬁigﬁeks1on was

ethers such as ethylene glycol nonoethyl ether

mea ?h ?£ %&J@cg.%qlét% gt Qf trg:%t?gl% & )J/_?E héMlcrotrac

oo i éthy &Re gl ycol " .nonoet

di_eth ne gl ycol nobu et her tetra

qupycg)lﬁ‘ﬁb%n% T fer . THRGSEPOI ds Sy faReter uas 93
nonoet hyl ether and polyhydrrc al cohol aryl ethers

gsuch as ethylene gl ycol nonophenyl ether and ethyl ene

gl ycol nonobenzyl ether. There is no specific limt to

t he anount (Bfepajenietr axbmphead) i nk. However, the

anmount of a penetrant ispreferably between 0.1 and 20

mass per cent prafh-dmcR Rrelespdtyidetae b 19me rameicio-

mass percent. Surfactant Any surfactant nay be used

ﬁ%%%%%%é@9c8Htéfﬁaﬁa“a¥&%%hyl quinacridone pigment-

A polymer micro-particle dispersion with magenta

color was prepared in substantially the same manner as the

| preparation example 1, except that C. I. Pigment Red 122 was

used instead of a copper phthalocyanine pigment.
The average particle diameter (D50%) of the polymer
micro-particles in the polymer micro-particle dispersion was

measured with a particle size distribution analyzer (Microtrac
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For exanple, an anion surfactant, a nonion surfactant,
an anphoteric surfactant, or a fluorinated surfactant
woayo7mesassed. Exanpl es of ani on surfactants i neCude2007/051833
pol yoxyet hyl ene al kyl ether_ acetate,
dodecyl benzenesul f onat e, Iad?ylate and salt of
|y | ene I et | es,.of
) BB S e et uae e Al S R R R Bheter was
1§9r£%ctant pol yoxyet hyl ene aIkyI et her,
pol yoxyet hyl ene al kyl phenyl ether, polyoxyethyl ene
al kyl ester, and pol yoxyet hyl ene sorbltan fatty acid
ester. Exaﬁ%?%ﬁ@%ﬁ %Qﬁeﬁﬁﬁ@ﬁiegﬁ col surfactants
include 2,4,7,9-tetranet hyl -5-desine-4, 7-diol, 3
,6-dinEthyf-EIQEﬂﬁaﬁioDSQﬁ-dﬁspersimhﬁbf polymer micro-
, b-di met hyl -1 - hexi n-3-0l. For exanple, the follow ng

paﬁeﬁyﬂeﬁec@mwﬁiﬂlngJmba&éaat§e§1@mfp&§ﬂéﬂ@—e as
commerci alized products: Surfynol 104, 82, 465, 485,

TG (Air Prgdyct ﬁmﬁPQHEQ%E%?§£§c}érﬁi%peﬂé@%gpugﬁhog yellow

anphoteric surfactants | ude T aur
[ t t stearyl dinethyl
BLE A28 Grep ryan TRy arBRy iﬂxﬁerbeetsm% 2REPE a5 che
ecifjcall e es of anphoteric surfactants
pF%EFﬁﬂ{él‘P%u%%ﬁmpéi%hﬁFc‘émngh%%%‘e T fRESEYE Uekbenyl4 was
am ne oxi de, stearyl dinethyl am ne oxide,
ugpeydrexsed 84 4 &OPPPT apHe2 bye xhn ipe pogyenhyl ene
coconut oil al kyldimethyl am ne oxide, dinethyl alky 1
(coconut) TﬁﬁzﬂvaaaganpaﬂtMElhyﬁiimnﬂqﬂ (D&0&) nef the polymer
Especially, surfactants represented by chem ca
mf oroubast {d)es (i he( bblymet IMerd-YartaBle( M 3oSPOWL was
bel ow are preferable . R1-O (CH2 )hC}QCIxm?(I) In
mehent-Eal wief MR khkie gﬁzér@#%g%f%%tqgnaghgh%%épuﬁMicrotrac

with 6-14 carbon atonmns. group my
a a eger, between 3 _and,12;
v %d?@gggésgfkgV Be t; |%%e av%ﬁ%%%§?§géﬁﬁ%n$$ﬁﬂeter was 76
nﬁuaternary phosphoni um or al kanolam ne . In chem ca
ormula (I1), R2 indicates an alkyl group with 5-16
carbon atons. The al kyl group may be branched; M
i ndi cat es al kBFepaeaion opxampheeft hary anmoni um
guat ernary phosphoni um or al kanolam ne. In chem ca
formula (111y Pr&@aradicates &isydrocanboh cadbsalblack
for exanple, an al kyl group with 6-14 carbon atons.
pTbeeakkyl wgtaupultiynbeihyanghad, -k i s an integer
between 5 and 20. R* (OCH 2C H2)O H OV) I n chem cal
formla (1o Redpdndi£atesodn yioeaibon, gfj('t)r?a|150 g of

for exanple, an al'’kyl group with 1

a cémﬁ@rh95§§§raggﬁfggfe c&8f gon black pigment (Printex #85,

Degussa) was mixed in 400 ml of sulfolane; the solution was
micro-dispersed with a beads mill; 15 g of amidosulfuric
acid was added to the solution; and then the solution was
stirred for 10 hours at 140-150 °C. The obtained slurry
was put in 1000 ml of ion-exchanged water, and the solution

was centrifuged at 12,000 rpm. As a result, a surface-
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CH3 H (OCH2CH2) L- (OCHCH2) p-R6 (v ) In chem cal
formula (V) R 6 indicates a hydrocarbon radical, for

wexenTps®s3an al kyl group with 6-14 carbon at onBCT/IA®07/051833

al kyl group may b e branched. L and p are integers
between 1 and 20. In chemi¢@™ fornul a (M) , gand r
taka tiedl RGSHHIPe1WREN vﬁeta%%k‘eowa@% St)lér fn%éi ant e, Chtained

represent ed b y chem cal forrru (11

? W? %aiﬁﬁﬁ% E%%%ﬁr 0o @ﬁf@ﬁﬁ4aga1n in 2,000 ml of
%P §}( %%%)Wf%&@pﬁ%éﬁg 4CHzccx]_lolution was adjusted

2Q( CH2CH20 ) 6CH2CO00H(1-5) : CH3 ( CH2)
Wﬁ@pﬁi C}g£§%g)éﬁg%@gﬁ ItCH%S@iuﬁﬁOm‘@Hé)@@Hﬁﬂﬂﬁaﬂ&ondensed

(CH2CH20) 3CHQCOOH I (CH2) 5CH3 CH3 CH3 I CH2COOCHCH
ugtrgHad bltrafillter; H@ﬁS—@H@ﬁOEHGHs%@H@ﬁo% wals €8t g
CH3 | CH2COOCHCH 2CH2CHCH3 I ( I 1-2)

a g% ) o m.
WFEES?C§§FEEH@H1%§?Q?H@§H§n| G2 a 8@%@ d%§%§Q§§§%§i% u
P pen (G 2 A T uotF Rared SaF #Sg%gnWH%gp?egéﬁpgatby

CEREE 2Lt 8 ) Bt BpRATHELAP! Y used:

The average particle diameter (D50%) of the
micro-particles 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.

(Production example 1)

- Production of cyan ink -

To produce a cyan ink, 20.0 mass% of the
dispersion of polymer micro-particles containing a copper
phthalocyanine pigment prepared in the preparation example
1, 23.0 mass% of 3-methyl-1, 3-butanediol, 8.0 mass$ of
glycerin, 2.0 mass% of 2-ethyl-1, 3-hexanediol, 2.5 mass%
of FS-300 (DuPont) used as a fluorinated surfactant, 0.2
mass% of Proxel LV (Avecia KK) used as an antiseptic or a
fungicide, 0.5 mass$% of 2-amino-2-ethyl-1, 3-propanediol,

and a certain amount of ion-exchanged water were mixed (100



CF3CF2( CF2CF2 - CH2CH2Q( CH2CH20O) nH (A) I n chemi cal

formula (A) mindicates an integer between 0 and 10,
wano7wssgseli cates an integer between 1 and 40 . BRaIpi0ew051833

of fluorinated surfactant & cl ude a perfl uoroal kyl

sul fonic acid compound, rfluoroalkyl carvone

m@eRBoURd o a0l T Luer ealk Xt!:t ReePhAL & :ﬁstte%{? LAY ¢

a perfluoroalkyl et hyl ene OXIde adduc

TR PO A

| 'uor oal kyl et her ‘group ain

pol yoxyal kyl t her copgpound having a perf
Iuoroalkyletﬁgf gPﬁEbo s® a@PH% gﬁain has a | ow
foam ng property and a | ow fluorine conpound
bi oaccunul at T oR* p¥ehi PRI OhBagentaeiekore especial Iy
preferable in ternms of safety. Exanples of

S perfl uor oal K¢ msudflone caasagecbaponkds2000l Mdess of the
per fl uoroal kyl sul fonic acid and perfl uoroal kyl

déepbtonabe. oExpﬁmbméroﬁlﬂebﬂbH@tQ@ﬂ5%'c%ﬁ%ﬁ@ﬁgng a dimethyl
conpounds i ncl ude perfl uoroal kyl carboxylic aci"d and

qQQhEEHQ&@ﬁekﬁhgﬁ@h@°?¥%§5§ed ExapRkes Qharation gxample 2
per f I uor oal kyl “phosphoric ester conmpounds PricPld !

ekf pal ky ori g er nd salt .of
ge?f %g%oa%t ? BE gEo?(c 8s E?%ﬁp?eg ppsss of
x algybene et her Xner co ounds having a

S yPaefar Ogr 6upta¥lalsi dehekaradindl ude Samasss
poI al kyl ene et her polyner havi ng a

ng é@oégﬂgPéiheﬂsgﬁoap asfaueripathdi aprdasubhat e0.2
ester salt of a pol yoxyal kyl ene et her pol yner having a

mpeet| obrBabkyl el.tie(freupaakKp ssdé ebaan, aandsapsaktor a

of a pol yoxyal kyl ene et her polynmer having a

fpeoitioe pad kyl eabet gEODPa@sna-sidenghal N3-LPUPBLEEd 01,
ions of salts in the above fluorinated surfactants

ahHC£UQ@rﬁé1nh9moﬁht 8&”%0 Fgg%g%%gsurygﬁgr Cregk%é (100

and NH (CH2CH2 uor I nat
o t t t th
Lo evegens bpvenyon o Hhosg v s .,

15 avarlablg %Iuorrn ted surfactants include Surflon
metpfang Ghbtery ‘131 &0 13Yeragq }Oors-digmeter1gf 068 1us.
(Asahi d ass Co. Ltd ); Fluorad FC-93, FC-95, FC 98,
FC 12 9 , FErpshictFon memme /0, FC- 431 (Sunitono
BMLinmted); Megafac F-470, F1405, F-474 (Dai nippon

I nk and Chem (?adcsi,udtnian’rpn'i@taétd)ow i#zonwH TBS, FSP,

FSA, FSN-100, FSN, FSO 100, FSO FS-300, UR (DuPont)

FT-11 0, FT- 250 prictnfl a FE1 140030 iET-260 ok - AOQSWy o
(NEGCS Co. Ltd. ) and PF- 151N (Cnnova

dispersion of polymer micro-particles containing a monoazo

10

20 yellow pigment prepared in the preparation example 3, 24.5
mass% of 3-methyl-1,3-butanediol, 8 mass% of glycerin, 2.0
mass% of 2-ethyl-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,

25 0.5 mass% of 2-amino-2-methyl-1, 3-propanediol, and a
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Solutions, Inc.). Anong them in terns of reliability

and col or devel opnent, Zonyl FSN, FSO 100, and FSO
wODRuPmsgds3 are especially preferable. O her conpomngnis7/051833

Exanpl es of other components in an ink include, but

are not linited to, a resitnulsion, a pH adj uster,
ottt SeRiing Q'F | b DI L o

anti oxi dant, an uﬁfﬁgsgﬁﬁﬁgﬁﬁﬁgé%ﬁgf;W%%%g%§§%%1@q°° massw
:ab f,. | bilizer..Resin emul sion A
et 36, e Mxs e SRS P B Y ¥ embrane
fqh%%%pagghcges in water as a.,continuous phase and may

contai ha dfSp8rStRgCagert SiéHeisTacsulf-&ctdnt. The
mass percentage of the resin mcro-particles as a
conponent of (FReJuFrEpersexphnse #h a resin enulsion is
preferably between 10% and 70% The average particle
di amet er of theredschioncod-pastkciek,—especially for
ink jet recording apparatuses, is preferably between
10 and 1000 TanpreddcsDs ebDsek exak) V2 Heh WagBs 20, andy
300 ran. Exanples of resin mcro-particle material s

ErebHdB] sbut gak = i , +acC i e resin, .vinyl
“acetat e ?esiﬁ, g???%ﬁg ?E%?%?gguggdﬁé%egfg %ﬁétlon Example
st yrenpe- adieneg_ LN, Vi hl or,i,de resin, .
4ét¥?é§e@§%%§lkg ?e@?ﬁby%n ’§¥#§%F88§?Pi00 e”r B8RS of

Eg ecLaIIg, acrgILc %ilicone resin is _preferable.
IRESPR Bt sP oMESEF eQf ed PYFTPhEédBREs At Of MGEARI OF 8rethyl-

t hgse avail abl e as comerci al products may be used.
LExanpeaanediebnmer &i BRE§% avi FabBeOr ¢BuRorml skedsas a

i nclude M crogel E-1002, E-5002 (styrene-acrylic resin
fenorsnahed NeppbacPanht Co2, mbbds) of VENERAT A00lavecia KK)

(acrylic resin enul sion, Dainippon Ink and Chem cal s,
usadoaposnt &) i sepONCOM 54Bdndstyseneo asryhkesr 881 B amino-

enul si on, Dai ni ppon | nk and em cal s, I ncor porated) ;

2 SABAP14] (StYFoHLnagL Y | caﬁgg%n%&!lyé h Lo GEN £ 5 on—

Cor poration) ; "Sal bi nol™ SK- acrylicresin

goul sion, '];(jn em cal stry Lo, , Ltd.): Prinal
RO RE T ST RRY iR, totahly rgad the

Conmpany) _ ; ocryl SBCX-2821, 3689 (acrylic silicone
mjr”é‘é%e, %%%o%\ﬁ%eli%%.u%?? 3 (LT 2RRY (WeEhyan

met hacryl ate_pol ynmer resin enul sion, M kuni Col or Ltd.
ayerag rRid paneirtage of- 3 hanresin nicroparticles in

a resin emulsion is preferably between 0.1% and 50%

mor e pref er Shley shetiseen t@rs%oard a20%v iad fiWitdielor the
preferably between 1% and 10% Wen the nass

impes qentdgedfid hthd esidtubCI P LA RS | 5 4185Sudhal yere
0.1% the resin emulsion may not be able to prevent
méd AGHN G OTadBRY- UG B ARl & 1o d TGV 5 are shown in
table 3 below.
<Measurement of viscosity>
The viscosities of the inks were measured at
25 °C with the R-500 Viscometer of Toki Sangyo Co., Ltd.

(cone 1° 34’ x R24, 60 rpm, after 3 minutes).

<Measurement of surface tension>



spray stability. Wen the mass percentage of the resin
m croparticles is nore than 50% the preservation
weoeealiossssy of the ink may be reduced. Exanpl esPof/JP2007/051833

antiseptics or fungicides_[pclude 1,2-
benzi sot hi azol i n-3-on, sodfftim dehydr oacet ate, sodi um

sorbate, 2-ppHd Cgﬂh@élhi st r d@er?é%ﬂﬁnoﬁoﬂiw were
benzoat e, and pentachl orophenol sodium Any pH

SELYSLET 2L h tyh s n,in
mand adJ&uas{: sél% hg@e‘ﬂ\?—f&? Qe{EEQ?%agé%glﬁéﬁ& fmﬁvg jk_‘
used n n. t he purpos les o
K%%‘f’?}sf%f ‘? %(?u%éleaﬂ?%eg SUCﬁ{:gs ot %%%n%l%ﬁ‘?ﬁ%n‘éﬁdplate
tri et hanol am ne; hydroxides of alkali netals such as
| t hi um hy@P8&i de, sodi um hydroxi de, and potassi um
bydroxi de; and carbonates of alkali netals such as
amoni um hydr oxi Se@her nary amyogyl
qguat er nar yphosphp &%{?J}%rom de, IW%@% rpate
sadi um carhaonate] ‘an tassi um C’lr 6. _Exanpl eq of
Prsdudtidnm bi t ors | gad5ude aci di ¢ sul f2g 4, sodi um
é)hampw flate, ammpni um t hi odi gl ycolli ¢ acid, diisoprdpyl
anmon-uR-tHte—pentaerythr el tetrapi-ate—and
regugtiorexyl anmpBilm nitrite. As|&i4oxidants,
@kﬂmpla 2 antioxidants (including hindered phenol
Nt oxi. dant sy, anttoxidants aT
'9 “B% nts, ad glﬁosphor us anti )ﬁ?ants may be uded.
of phe ol i ¢ antioxi dants|(including hindeaed
P tioxid )4 1 ncl ude buty hydr oxyani sqdl e,
%-)é&?ert but P% et hyl phenol , ?{52% yl - b-
5 e _f act huthl . 4 hydr nxvphpn L )propiopnate ]
, 2' - met hyl enebi s (4- et hyl - 6-tertbutyl phenol) , 2,2
- met hyl enebi-s Pirédeichylonb oife fitheb Wi enala) er 1414 '-
-butylidenbis (3-nmethyl-6-tert-butyl phenol) , 3 ,9-bis

[1,1- di met Bl 2upbBrt mat 1 with 2
(3-tert-butyl-4- I%/)(%I)r gxyméa r?é:tll*?y B’I%enyla) gﬁra%'ﬁagr?yPéEx]{"] g/m

tet decane
w% W%Jsd% rrgﬁwlﬁ% £ hEyr/ roxy t(i/%n Solé%%lﬁé made
rlmst tris (3 5d|-tert but yl - 4-
Of% %%&%@u%d’%@"f ki [Hh&t rﬁﬂ?@@%ﬁ% step
d| -tert butyl 4 ' - hydroxyph r opi onat e]
10 Oﬁﬁt @Pe@@dﬁ%%§ﬁﬁc%ﬁrneﬁ%@@6§1mﬁt@:am elution was

phenyl - b- naphthyl am ne, a-naphthyl am ne,
amlﬂecﬂlmsﬁl%lﬁ%ﬂpqlﬂile‘mﬂmeﬂh aihee sdlidNcontent of the
- di phenyl - p- phenyl enedi am ne, 2,6-ditert-
OEﬁLdl)ded)-s(Haﬁ:Sﬂi o2 the- @uﬁpﬁ'ﬁt‘ mt)gﬂra@_n@}a,s a_,_zb' /mz_
di met hyl -6-tert-butyl - phenol, butyl hydr oxyani sc%

Zedr-BRbAYheneRisr{4 t hykk6 tert-butyl phenol ) 5
, 4 -butyl i denbi s pum?hg - 6- ertbutyl phenol ) , fO"’mass

éed% BEEQ&E%@”E%Q%JE ? EE§F¥LPhenO| ) . tetr aI&iOS mass%

| ene-
15 Precipitated calcium carbonate (brand name: TP-121,
Okutama Kogyo Co., Ltd.) 10 mass$%
Aluminum sulfate 1.0 mass$

Amphoteric starch (brand name: Cato3210, Nippon NSC

Ltd.)1.0 mass$
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di hydr oxyphenyl ) propionate] nethane, and 1 ,1 ,3-tris
(2-met hyl -4- hydroxy-5-tert-butyl phenyl )butane .

waxenTpises3 of sul fur anti oxi dants i nclude dil aurgir3p2087/051833
-t hi odi pr opi onat e, dlstearyl t hi odi propi onate, |auryl
stearyl thiodipropionate, didmtyristyl3, 3 '-
HRLGELRIORROIA 610! PLERDN nfnD: - NERLOALPHCRLONALE1RZ.
nercaptoben20|n1éazole and" aur strfi de: anp 8s

pho phorus anti X|dants J nclude triphenyl

Cgﬁo ifé I&fijdec3ﬁ 3oRGS5Hite, triisodecyl phosphite,
trllauryl trithi ophosphite, and trinonyl pheny
phospRALen E&ﬁnﬁbé%n@fnﬁm?raNRoléLSabgﬁM@eGQ tn%t@dé a
benzophenone ultravi ol et absorber, a benzotriazole
ul t r avd N 2tmadsor ber, a salicylate ul travi ol et
absorber, a cyanoacrylate ultraviolet absorber, and a
ni ckel conpl ¢rreahttibhraxampeé gpsorber. Exanpl es of
benzophenone ul travi ol et absorbers include

2- hydr oxy- 4- n- PEBQ%&@?@%OQBePQESrdgnEyﬂéQfﬂm 1 -
4- ndodecyl oxy benzophenone,

4-di hyd hyd
BB BNIRA or s concon

'-tetrah droxy ophengne . | es, of benzotriazol e
CHPCEAE kP abeaPhoRaERe] tige bioppeca By mixtng 1B Ralss

droxy-5'-tert- octylghenyl benzotri azole, 2- (2
Of ﬁﬁawo%§eé 25n@t RyPpPRBAYLN WBALHt FilazoPé, ma5862of
'-hydroxy-4 '- octoxyphenyl) benzotriazole, and 2-

péztiCh?ﬁrbnyESa'dﬂemEtbmtyE-25umraethmhmhemyl30 mass% of
)-5-chl orobenzotri azol e. Exanples of salicylate

hebtyachokbetimakagbbaasei RetHdanpheByhgsapheyhal e, diameter
p-tert-butyl phenyl salicylate, and

C he BCYla a C a .
o TP SR DS e AR ey s son

| | | | - 3-
ufeghggﬁgé éﬁy Y Shct #g¥% glg bquPsggéoénBe§pﬁ§?§Pre

Xyphen a at e npl es  of nicke
i%hpggxgg ? EtPﬁéFO %% ﬁ%@ﬁPberécuﬁéFaaéfﬁﬁékérargh 0.5
(octyl phenyl ) sulfide, 2,2'- tiobis
meadsgept- 68 yﬂﬁﬁaﬁﬁﬁéyatﬁ BEEYI afi ABnRERel apd] yaRep. -
tiobis (4-tert- octyl phal ate) -2-ethyl hexyl am neni cke
(1) , and 2TQ'prodbis {He txrtondiyd phadhie)l, the obtained
triethanol am nenickel (I11) . An ink of an ink nedia
csetiagcaidung wasaapphbedi sB8Nbobh EhGepr 85€hhe above
i nvention contains at |east water, a colorant, and a

sﬂ#ﬁ@@%aﬁhteﬂmglnﬁM ghse eng/ﬁdqx@s&ﬁﬁﬁféﬂﬁ erft of the
surfactant, and ot her conponents. To prepare an 1 nk,

%%W%mﬁ%%%ﬁﬁ%%%%@ﬁﬁm
ghSpgase material was dried by hot air and
supercalendered.
(Production example 6)
- Production of recording medium 2 -

A coating liquid with a solid content

concentration of 60 mass% was produced by mixing 70 mass$



the conponents, for exanple, a sand mll, a
honogeni zer, a ball mll, a paint shaker, or an
wahkoerasssad di spersing nachi ne may be used. ToPeTP20011e51833
solution, a normal stirring machi nehaving stirring
bl ades, magnetic stirrer, 0r-"a hi gh-speed di spersing
oFaghiy . a.te rat of,20 _0C, e
Vi scos@ietu% Q%nlé?ﬁj%%ms%gr é?]emc?f b%lreltea e9n72inaasr?(f f(tfhcps
h ROke size),._ _and nmore preferabl etween 2 and
o B RS Bk sarBe O 2 s e 30 s et ek of
hsfgra sgability may be reduced. The pH of an ink is
FPEe ANy We CRESFTALENH 11D, 2BoRFIeF g Pakd liodsl ddemeter
but not limted to, yellow mnagenta, cyan, and bl ack.
oA rullt Mg olTomaiseig e fc it yisenkobmise diierle towpodymenr emulsion,
color inks. A full-color imge can be forned with the
5 ubedr asokor aidhlesifeanplieh Betakled terbeditient ¢ tberi®ure
present invention are described bel ow. However, the
pEeSemt —isnvent ipQn s sRet okl wi t.h i ical A
(d?zclosed engodinents. (PFeggFggF%%lgx%ﬁ%&ggflfg;SEngh'
Pee ki £ di:spersi I r. m.croparticles
ot e A ng oS B a6 o haroEyan  Se i Eg Bt o T “Bepare™
a di spersion,of polynmer_mcro-particles containing a ,
copper phtha?%c@gﬂ?%%epF@%Eﬁ ?g¥ﬂ%n%ime@ﬁu% 4r L th¢ aeRtained
Wi th a pechanical stirrer, a thernoneter, a nitrogen
CHALLPHl étAtdBevag REPILARIt @BePORRd sadgropsi fihef ahnuk
was replaced sufficiently with nitrogen gas; the 1 L
10 smppektwastehargedownihhtld. 8/ny° off ssgtdecoRt&ny of the
. acrylic acid, 12.0 g of lauryl nethacrylate, 4.0 g of
cpatyeyhylignedgbyhelresetbasayhabede4uiggf asbyhBBEcoater;
macr oner (Toagosei Co., Ltd., brand nane: AS-6), and

afd4tBeObaBBI fabteehhanak «ra8d Bpehggﬁaﬁka%ng was
raised to 65 0C . Then, a m xed 3Solution o 00.8 g

SLyrER€end2,r3239 Of acrylic acid, 108.0 g of lauryl
Sn%thacr??atg%d36.0 g of polyethyl ene glyco

met hacryl ate, .60.0 of ' hydroxyet hyl nethacryl ate,
36.0 g of st&?%ﬁﬁ;réhﬁ?ﬁ&ﬁ%?ﬁ%agosei Co., Ltd., brand
name: AS-6), 3.6 g of nercaptoethanol, 2.4 g of

15 azobi sdi met hyl W78 e?®hi 1799 i My cindrethgde
et hyl ketone was dripped into the 1 L flask for 2.5

reeerdinafter the dripping was conpl eted, a m xed
solution of 0.8 g of azobisdinethylvaleronitrile and

18.0 g of mahyd ediydnikieiraile meshat,j ppedidintged e dade up
flask for 0.5 hours. The resulting solution was

offat & edyARr i dk horbdateliNen t eAPEp ALYL &t Phn 6 0,8
of Bz0b) <di merhyTvarseanitr i hag e 2op oxgdiple 1) fhe

fgUALA oD PR Ient 1 SeLLLaRcheg, TR et 4 e
20 yellow ink produced in the production example 3, and the
black ink produced in the production example 4 was prepared.
Images were printed on the recording medium 1
with the ink get 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



met hyl ethyl ketone was put into the 1 L flask. As a
result, 800 g of polyner solution with a concentration

woR0Edssm3s% was obt ai ned. A portion of the obrararmo7/051833
pol ymer solution was dried d its weight-average

nol ecul ar wei ght (Mr) was reasured by gel perneation

rEYORRLEREY JiFys 84S tRndA din Py shy re%ﬁﬁ)d:&?en\./tergf. the g}qnz%esent

tetrahydrofuran) . The wei'ght-average nolecul ar Wwe
; «200. , f. t.he ohtajned polyner
%ﬁﬁ%ﬁﬁ%ﬁ%' 26 g o t%%p%ggn%h ﬁ§$§€§%ﬁ¥?ﬁeﬁﬂ%%nﬁﬁ?aJﬁgﬁia

of 1 nol/ ot assi.umhydr oxi de solution, 20 g of
S%gt Ardt IﬂﬂHoﬁretW@ﬁe,l%e\?o 59 dft G ek drdigbt adee rimage s
were m xed and stirred sufficiently. The resulting
afith SLAXEELRES NeEEdEPI®-i nes using the Tripol e Rol |
MIl (Noritake Co., Limted, brand name: NR-84A) . The
obt ai ned past(8ewasdpetmbbdi®Bfty of ion-exchanged wat er
and stirred. Methyl ethyl ketone and water in the
liquid was disthkl sdtawaycbydushngeanugyapapatlfbgeA S
a result, 160 g of polyner mcro-particle dispergion
réicbRdangyan color was obtained. The solid content of
the polynmer mcro-particle dispersion was 20.0 nmass%

The aver age icle diapeter ,(D50% . of the | yner
nicro-partic?%é&F% Vﬁgepg$§ﬁﬁ? ﬁ?cé%pﬁgﬁPE&Pigy the same
di spersion was ,neasured with a particle size
"GPBEFi Bt FBR SAARY2 EFEORLEFBL, a6 *OPRE R $hecaecording
Ltd.). The average particle dianmeter was 93 run.
nepiEfaf alWpren ueganpise 22 recorPippamatiiom.of di spersi on
of polynmer mcroparticles containing dinethyl
qui nacri done(phgnénémbodipehy)rer mcro-particle
di spersion with nmagenta col or was prepared in
substantially the Sefp FBOHENiRS HhO8:BHEPRAAL LR e
exanple 1 , except that C. | . Pigment Red 122 aas
rggggdgﬂétead of a copper phthal ocyani ne pignent. The
average particle diameter (D50% of the polyner

mcro-particles in the polynmer mcro-particle

di spersion mg%a Bastred é@%@?é{iﬁw??%EEagFi%lly the same

di stributjon analyzer (M crotracUPA, N kkiso Co.,
mEPRSY_aghehgyEtLgE pRPPHEMENE; afEFePtWAB2E27 cammercially

(Preparation exanple 3 ) - Preparation of dispersion
ayplipePyfercatredoparercfes goavarai nginbhogzdbyehHowame:

pi gment - A polyner micro-particle dispersion with a
Speté oK cobpammageprepar ¢dmt n Midsdrarkdpét yIidessai®s co.,

manner as the preparation exanple 1 , except that C.

Ltd.) Pigeesirifet! ew1 74avasrbssdqingt Radi0h 8) CQRRChsed as a
pht hal ocyani ne pignment. The average particle dianeter

r&E8P&An T nEheuRol ymer

(Comparative example 1)

- 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 offset printing (brand name:
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mcro-particles in the polyner mcro-particle
di spersion was neasured with a particle size
wdized7rosgpssi on anal yzer (M crotrac UPA, Ni kki soPCo/JP2007/051833
Ltd.). The average particle dianeter was 76 nm
(Preparation exanple 4 ) -‘8I5r'eparati on o f dispersion
AQ r bl LLOCESS Wit al f Lhg.agent .- .To, .
pﬁ:gggr g%gtéa?géﬁﬂﬁlg%ck gi%sélrigr ?i/gnnf ﬁlqggﬁgﬂopiaggr Industries
0 iall I Labl e carbon bl ack pignment (Printex
a5, Ty s P KRRy L 065 o B Ll M 4)
sol utiaon was mcro-di spersed wth a beads mll; 15 g
WG Hﬁiego§ﬁl fuFPECEEiaowEEed4ddded to the sol ution; and
then the solution was stirred for 10 hours at 140-150
C. The obt ai fleemBRuaEyveasxauplén21000 m | of
i on- exchanged water, and the solution was centrifuged
at 12,000 rpimades weresfibimed HnréacetsanntgollgarhlnNsame
bl ack wet cake was obtained. The obtai ned carbon bl ack

muBheeake vAs disper sploadakbAtl Ne2cAB0 Fhaef 5 commercially
i on- exchanged water; the pH of the sol ution was

b Lt h LLipju roxide; .t S i.on
e ek denasa Bt ek Ptk Rendrene
ut | was filtered,with a nylon filter with an
nEey e aBeh Eok ahEiaritr HshnBY Aloeh Feoart Seaks Aeron
carbon djspersion with a_pignment concentration of 10
CﬂasségﬁaL g%%ﬁ?ﬁéﬁ?fTﬁéléeéragéesarﬁ#@gemadénmtéb was used

(D50% of the mcro-particles in the carbon bl ack

2gi 3pepsPoAlREsIeBasnred With a particle size

di stribution analyzer (Mcrotrac UPA, Ni kkiso Co.,
Ltd.). The aer agecipast ithe hedmiaig WRSIB NN the
(Production exanple 1 ) - Production of cyan ink - To

r@é@ﬂ@ﬁﬁg&m@&ﬁ@niﬁkgtﬁg-9e8@§§%§§fmé5§uﬂi§PeEﬁE°9e8£rding
pol ymer micro-particles containing a copper

| pc [ pj ; int preparatign
IR S U
s%of glycerin, 2.0 mass% of 2-ethyl -|
tgéﬁ%%%%%% or 1,1]9%- %a{\%{% s35 3¢ R apeurbypbntyansaraedacyan
,I;Jkuori nated surfactant, 0.2 mass% of Proxel LV (Avecia
+ )p{,g%c%% Hh Qﬁ?i%@b‘fl‘iﬂé"’-b‘?n Xyl ei HewveDe Snaasseedf as
2-am no-2-ethyl -1, 3-propanediol, and a certain anount
A3 CT HPE @ XehkoW) cds Wad e  dipnamhd xedadO0gasisSorptboead) .
; and the mxture was filtered using a nenbrane filter

The t he sl tav e g esipowre th aatbes ©f 0.8 nm . (Production
exanple 2 ) - Production of nagenta ink - To produce a

magent a i nk 2RGumsERtofoft Reounts of transferred pure
water and cyan ink with dynamic scanning absorptometer>
For each of the above recording media, the
amounts of transferred pure water and cyan ink were
measured using a dynamic scanning absorptometer (K350
series, type D, Kyowa Co., Ltd.) at température of 25 °c,

relative humidity of 50% RH. The amounts of transferred

pure water and cyan ink at a contact time of 100 ms and 400



di spersion of polynmer mcro-particles containing a
di met hyl qui nacri done pignent prepared in the
wonrepassiss on exanple 2 , 22.5 mass% of 3- net hy P€T/JP2007/051833
3-butanediol, 9.0 mass% of glycerin, 2.0 mass% of
2-ethyl -1, 3-hexanediol, Z%'TMass% of FS-300 (DuPont)
S Gk @S cﬁ)tfalllﬂférd AR ad Sl rﬁﬁcﬁtalrgn QA PST2 chra%rsgf< rred

LV (Aveci a KK) used as a i'septic or’ a fungici

S P RTSEEy SROPIe i, 2

rrass%ln total%} ; and the mxture was filtered using a
menbr ane fil t8PL&i fh an average pore dianeter of 0.8
mm .__(Production exanple 3 ) - Production of yellow

ink - To pif @80CRDINGYel IPORE WAKER 20. 0 mass% K t he
di spersi on| #PPol yner mi cro- particles con @PH@“@N EXAMPLE 1)
nonoazo yeI | ow pi gnent—prepared—in-the nm t

M e e e e e

ool

gﬁﬁez;;;ééﬂ. Es%h%NGL 0 ¢ gf"f'/éstﬂ o Q(CL I onlt 7%%‘%8‘2 as | gl4-:8 mi/m?

Mmate drl . TaS T, I OX¢E Lv’ a _
EB%(?N 2 RGP C féé’néngl(/:lz'de (T EAILY R

et hyl -1 3ipropanedilol , _and aclertain angunt

@fIRDon- exch&Rge eDIN@L e 10 memii X2l {MIOT MESEYOVM? t o] 8 mi/m?
EMBADIMENE® nx? ure was|filtered jusing a ngnbrane fil|ter

WoMBARK 3 ECOUPARKIGE TRaRET Of 3Py B2 T 2% B AEUCT T :
eXals 4 | EXAWRLGdUCt on"of bl ack ink - To produce |a A /m

20— 0-asSo4-o tha o~ bon—black—di ennrcl an

éb&%&?‘%ﬁ“ Ne AI%E%%L ﬁi?B‘Hmex Sl 212389 iels o6 #-2 mi/m?
3 but anediol, 7.5 ss% of gllycerin, 2.0

mass% of 2- pyrrolidone, 2. 0 mass% of 2-ethyl- 1

5 3- hexanedl0|Qu@l§tﬂ@§sd§°£hgsi§9§eéEBE?HE@ u§ﬁd %g irst

fluorinated surfactant, 0.2 nass% of Proxe veci a

t%%bu%%th%§da@ﬁBﬁhhﬁggE C 8% %8R§ggl d% ex ga%S%E%e

am no- ropane

f5tspr el ot ey e sﬁéﬁgﬂséég%ﬁ'&éﬁg%@d

f||t r with an avera%e pore diameter of 0.8 mm . The
9%8F§é€§sﬁensﬁéﬁsr8ﬁ8 Bs@asi eneynofint habilak$§ - pr oduced
in the production exanples 1 through 4 were neasured
as descri bed<Be2@wg¥he results are shown in table 3
bel ow. <Measurenment of viscosity> The viscosities of
10 the i nks wereheedsyres af Béa@ﬁh@ﬂiﬁ tihe FHP0ed green

Vi sconeter of Toki Sangyo Co., Ltd.
solid-color image was evaluated by eye observation
according to the evaluation criteria below.
[Evaluation criteria]
AA: No beading is observed and image is evenly printed.
15 BB: Beading is slightly observed.
CC: Beading is clearly observed.

DD: Excessive beading is observed.

<Bleeding>



(cone 1 34" x R4, 60 rpm after 3 m nutes)
<Measurenent of surface tension>The static surface
woOenwiosses3 of i nks were nmeasured at 25 0C wi t h acsuprioavesis33
tensi oneter (CBVP-Z of Kyowa Interface Science Co.,
Ltd.) using a platinum pl at®%8~ Tabl e 3 - Production of
t he support el = e teria ' a
Rk pﬁgkee i bggeagagsggg%e ga‘f’&"g‘tﬁd black

granmage of 79 ¢ was produce a F rrnie
r . s%.slurry made of materials in.the fornula
%’eqogv#%nsn?%e 15;hlez g’ e&?ié’g]s ?tcgi?r&untofw &35 SIATRR by eye
O?)p?oces ,, an oxi di zed starch solution was applied on
@réft?%ﬂtﬂf’t ARAFHFRC, bl lomiieon SR terda below.

oxi di zed starch on the support material was 1.0 g/nR .
Leaf bl eachedExpaRatpanpctiBkP)ia80 mass% Needl e
bl eached kraft pulp (NBKP) 20 nass% Preci pitated
5 cal A unic as besdd ey (i astibaarey ik %rmﬁﬁfﬂaﬂ@giﬂ)early
Co., Ltd.) 10 mass% Al um num sul fate 1.0 nmass%
pAipheigeric starch (brand nane: Cat 03210, N ppon NSC
Ltd. )1.0 mass%\Neutral rosin size (brand nanme: NeuSi ze

M L3 . i Lpg M Gal : ss% Retention aid
(br%w‘d'%én%@”@-eﬁ %ch%P%)é%{%aﬁ) 0.02 mass%
(Productd on, exanpl e .5 - Production of recording
neﬁ'mcélle-e%%dtsi r?glqa?rdlﬁ PRE%H e sol i d cont ent
concentration of 60 mass% was produced by m xing 70
nmaddh ﬁX%W%M%@%iWSﬁW%i@J@WWM%
of particles have a dianeter of 2 nmor snmaller; 30

10 chasswrefrsheaeybdalrcedm carbonate with an average
particle diameter of 1.1 mm; 8 mass% of :
styrene- but adSene maposynmer enul sion, used as an
adhesive, wth a glass-transition tenperature (Tg) of
-5 G 1 rrass%@fd@(?g@@ i teriiled s - :
mass% of cal cium s earg(?fe ﬁ%g% Igés&g% g?d?%%bdrhg%%?.lmages

he . r rdi I e_obt ai ped

ngategif%gkil‘éﬁagi gyv\gggag%P?gggg%ggo%ﬁbg%géggo ©t ﬁgeabove
e%ﬁﬁ?BgEti mat %r.ital . SO tEat 8 g/nm2 of solid content of
{Re e6aPPng rgatd 3ah8¥es to each side using a bl ade

1 coater; and the base materjal was dried by hot air and

5 super cal endBFERLUEBkeR Rt} ERrEXBnpl e 6 ) - Production
of recording nedium2 - A coating liquid with a solid
codfentNo spur mark is observed.

BB: Spur marks are observed slightly.
CC: Spur marks are clearly observed.
DD: Excessive spur marks are observed.
20 <Glossiness>
60 degrees mirror surface glossiness (JIS
Zz8741) of matted picture part of cyan of each picture print
was measured.

Table 5
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15

concentration of 60 mass% was produced by m xing 70

mass%of clay used as a pignment in which clay 97 mass%
wohopassissl es have a di ameter of 2 mm or snal | eCT/IBBH07/051833

mass% of heavy cal ci um carhgonate with an average

particle dianmeter of 1.1 mm’;] 7 mass% of

" log 4 oo Aol g ol o1 an neaoad s on
SLYyTElre=uutadr—TiTe— o opUol e CTrroT—ST01 oo to—aSsatt

adhesi ve, wi | BEADiNG@ss-t BhEEDING t eppetit MABK( TigRLOSSINESS
e 7 0.7 rTE S% of phosB OriCc estef.tied starcl, X 5
Zﬁ%@& cal c’'tm st ear ate“tsed as an d; and maﬁg%.

Nd the recordi ngl nedium 2 , [ he obtai ned

gpabimp | 1 qul dawas appl i engn both s &S of the alg\?_ge
0

terial so that g/ m2 of splid content
EM@%MEN&Q iquid adherles to each side using a |bl ade

TEmWEr; and tRg base mateggal was drjgg by hot aissgnd
§MQUD"9|QN¢nd_red. (Fi rst enbodi rren_t)

Hayafa -

COMRARATINE

DBt ho, an iK; s 1rraBDu of the gy an

EXKMPLEduUced, i n the prod 1, the magenta
TTTR—pr oduced—Tn—the—produ ofr—e p-e—2——the—yetHow

CAMRARAIUVED AA t he produddi on exnpl AA3 | and t|he7
BXAMRLEk prioduced in the production exanple 4 vias

prepared. Tmages were printed on the Tecordi ng nediom

1 with the ink set 1 (largest ink drop sjize: 18 pi) at

an i mage rHPEntof tporaldie vsi 4§ §2900cH il TeFSEn

demand printer prototype apparatus having nozzles with
throigly | drigsh embpdamenit 884 cambdmatiingst of avheniyddiament:he

of the present invention. The total amount of ink per
regprdisre amedinmave ee qrelafornmeel;othnasisj ntieddmitd@%on is

and solid-color imges and characters were forned.
si@eannt emeodnresbitaiditly $@t 1e08€048Eo, Ml WH128dt, and

i mge recording - Inmages were formed in substantially
thd G BRI HRNARH Hévfﬁg dHd %tur%gtﬂgdjcgﬁ‘@{on q%%cc%%tent g%t and 35

was use [ um

the recordi ng nmedi um as a recording ne
i dipgen -_lnk set, recordin di_u and
ml\lggrpaga{etdrzgég%? d%“ﬁg El)l? fRges V\lé]rgemﬁg}%d T "gffﬁ:g} %tel gipynt of
. t.he sanme. nanner as the first enbodi ment, except that a
LRJ0 AT AT

TEFEG IR P B Foceddpapered bim greaswred by a
printing (brand nane: Space DX, grammage = 56 g/ n®,

- dYpaFHGh SPapeing ndbsernteneter, it Befveerreanelscall/ml ag a

recording medium3 ) was used as a
contact time of 100 ms and between 7 and 20 ml/m? at a contact

time of 400 ms were used as an ink-recording medium set.
Compared with the ink-recording medium sets used in the
comparative examples 1 through 2, the ink-recording medium
sets used in the first through third embodiments showed
excellent evaluation results in terms of beading, bleeding,
spur marks, and glossiness.

The present invention is not limited to the

specifically disclosed embodiment, and variations and
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recordi ng medium (Conparative exanple 1 ) - Ink set,
recordi ng nedium and image recording - |nmages were
wobaniTwdsdsa substantially the same nmanner as thecTisPEn7/051833
enbodi nent, except that a conmercially avail able
coat ed paper for offset pr‘|9r9t‘i ng (brand nane: Aurora
mSBRk 1 c St BIREGR: 7 kO g L p usfLi
B e e e Y TP DR AR 5Dl Bhe ' Sowe o
dj 4 ) wmas _used as a recording nedium
tg%oh‘ggl?%#vleméexn%ﬁﬁné 2 ) Images were forned in
substantially the same manner as the first enbodi nent,
except thaf°h TEHReLei aFl ¥S at%plainad rdetc6heeropalrerlate
for ink-jet printing (brand nane: Paper for exclusive
2ude bFeatperbFithe, NSetkectpsorstGmg, bud. if(heteafdler of the
called a recording nedium5 ) was used as a recording
inkdrepel Fart dagkerotahhbe r&sertid)g fdiestiindle, téen various
recording medium2 , the recording nedium3 , the
meBE0E déiheh redligy® 4sapert tise GO AN ) MALURY Ore v J& . ang
amount of transferred pure water and the ahount of
al LaNSLAILE0 AR QK- PELOHGRG, 1) 1 he product | on
exanpl e 1 were neasured as descri bed bel ow using a
dynam ¢ scannij absorptoneter . The results_are shown
in table an 5&?8%\&?6?}@%&% §e6’|e%t$LPBJﬁs%%Y‘?redls formed
gure wat er and c%an i nk with dynam c scanni ng
OB BT PR GRS OTFGReaReE dratard adh ofe thecbnli TRE redica,
the amounts of transferred pure water and cyan ink
ngke el gl ddeudnkgrepelirem dageanmaggbabsodipid neftter
(K350 series, type D, Kyowa Co., Ltd.) at tenperature
raho®n@CGhe radiahicven htmishidne off 0% Rik-ribe s .0k
transferred pure water and cyan ink at a contact tine
n&fed 00 NB-raN 40988 e 0Pt Rl ned Byl pLeLpol at 'l%.@/’etrsmay

using the transferred anmounts nmeasured at tine porn

[ Tahl : liti f th
e a0 P e T U ERPS AR et H Snbodi ment s

and conparative ex | es, re evaluated in terns of
beadi ng, - Bt% é}ené?gggﬁ?g%?;ayﬁﬁd%ﬁr%@%?: heskor myample,
JJesults are shown in table 5 . <Beadi ng> The degree of
Pedind i MarHé2pERRRR Yy Tesiys dodCeshdrd | Frrg@enased and

.eval uated by eye observation according to the
llevid ugasmicert ehat ted awhdsBval tat goodcr iAleyd,amaterials

of the ink repellent layer may be coated after the under coat
of the surface of the base material is done rudely by Ni
strike plating.

The present application is based on Japanese
priority application No.2006-023563 filed on January 31, 2006,
the entire contents of which are hereby incorporated by

reference.
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AA: No beading is observed and inmage is evenly

printed. BB: Beading is slightly observed. CC. Beadi ng
woOo0wlssasBy observed. DD. Excessi ve beadi ng i SPCT/JP2007/051833

observed. <Bl eedi ng>The de%{ ee of bl eeding of the

printed black characters i khe yel | ow background was

eval uated by eye observati giygg@ording to the

eval uation criteria below. [Evaluation criteria] AA

No bl eeding is observed and characters are clearly

printed. BB: Bleeding is slightly observed. CC

Bl eedi ng i clear bserveg DD; Excessive bl eeding

i s observed- afd‘® #é) MGEReA Y hER AR %ﬁ¥EQﬂQQFF§de an ink

<Spur marks> The degree of spur marks in the printed

Jsiragesdnasnh evlal elatisk bigtepeadbser irk i tareaddemtdilayerols

the evaluation criteria below [Evaluation criteria]

fakmeNoos par suefdce obbseovetle BBatSpuf trmy Kshkaget head so

observed slightly. CC. Spur marks are clearly

tohgetmredpebhg BXSESSIY EosPUL giied @é@l&ﬁsse_rSV%Gtabushed
<d ossiness> 60 degrees mrror surface glossiness (JIS

4374hk 9t "BLigd, Iﬁ#%%ngaréuE% Syan ofc é§§$a§F%£§5£l area

print was neasure able S5According to t

h. h t hird enmbodi
R R TR S ———

performed; that is, the conblnatlon is such that the
%aa(ﬁrcaﬂt%. Ri7e AhindsS REFRRNOIGIALah | tet ancenaRalipe of the
humect ant and havi ng the surface tension between 20
opeHiss ANChIieR 2BDG bL@néeqh@ntEﬁiﬁxhagghhamqmwpsraectlonal
whi ch the anmpbunt of ink transferred onto which
areeondi figribdr usepeastydeddoyn ahdy Bafifacecaintng nozzle plate,
absorptoneter is between 4 and 15 mMl/m 2 at a contact

tinme of 10Qn&BeANtREtMRRAL TofNEh20i il /R Fer®ed onto a
contact tinme of 400 ns were used as an ink-recording

A RS Bl Vg AP oy
k di di t [
T N e T M P

results in terns of beading, bleeding, spur narks, and
ofi &wpREREUre 23 °C and reldtive humidity 50% RH is between 4

and 15 ml/m?, and the amount of the ink transferred onto the
recording medium during a contact time of 400 ms measured by
the dynamic scanning absorptometer with the environmental

conditions of temperature 23 °C and relative humidity 50% RH

is between 7 and 20 ml/m?.

2. The recording method as claimed in claim 1,
wherein the amount of a pure water transferred onto
the recording medium during the contact time of 100 ms

measured by the dynamic scanning absorptometer with the
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The present invention is not limted to the
specifically disclosed enbodi nent, and vari ations

wanomwdsdss cat i ons may be nade wit hout departi ngCtaPI07/051833

the scope of the present invention. For exanple, it is
expl ai ned that the nozzle Tﬁ%ﬁe 2 is treated by the N
@hAGLhAEASHT NSondis difs Bt ekl ahg 965 thie ik hepel | ﬁn{md 26
| ayer can be applied, for exanple, even various netals

( Nl re.preferable, and
B ot ARy NE h e P BT For i the
the i.nk repellent layer is forned on the surface of
TG THANE HERETT UICHS i8S FROFECT HOWEE Tarihi AFemgRsured by
the ink repellent |ayer nay be coated after renoving
ige dRAHEE | BFRIREHIST aRsogPtenetenrfhde tdfe wwiesmental
material (the nozzle plate 2 ) or the ink repellent
doagétimpy D% ToOared] H% &H flor heogedmed iarice 2ve il #ine.
| ayer. A's the internediate |ayer (primer) , for
exanpl e, "prinmer D' manufactured by Toray Dow Corni ng
can be used and it is recogni zed that the adhesive is
good. Al soz. I i [ ] [ Ry
be coat ed ?éf {%ﬁ@.t%égéo}rﬁfg @%g?g(gfé?@ilur daéglygﬁa?ﬁel’
base mater| 1S ne rudel.y by Ni..strike plating. _The
pr esent ap‘"rs]i?‘%rc% T %ﬁlel sreﬁzgggén%nmﬁ%:b%ejsse PoSeAy ot a
%%%Iiﬁation No. 2006-023563 filed on January 31, 2006,
SIREOEht PF Tt S a6 LRRSENCRR RISy liayesr par at sgrface
cgy reference. CLAIM5 1 . A recording nethod with an ink

] E8EeluBROEh Nafleyi@l -head, in which ink jet head an

ink repellent layer is fornmed on a surface of a nozzle
plate of the ink jet head so that an opening portion
for liquid ejections is established, the ink jet head

bei ng for ned sushrddwtdiagCheshogesd ianane ea tokiA 3,
nei ghbor hood of the opening portion of the ink

repel | ent |yl 4 R Me%%?dwﬁ?FﬂedﬁmPQﬂ§%£ﬂk%ggaro%oag
centerline of the opening portion grows big

eptially as the cross-sectional .area.is further .
1383 B Pl Bl P LCaRE SR e R LV aEe, e 2 solid
wherejn the anmount of the ink transferred onto a
PBEGPH %% iSRATHERS AGYSE chhtREvasd -of angdo2fsg/m’ -
nmeasured by a dynam c scanni ng absorptoneter with
envi ronnental conditions of tenperature 23 0C and
relative humdity 50% RH is between 4 and 15 m/m 2,
and t he andurthefraduedink hethsd eds ed zamiedl ttheclaim 1,
recordi ng nedi umduring a contact tinme of 400 ns

nmeasur ed %émrdwgqaﬁﬁaaei@ﬂ @&@%@5&@%% m¥bitn is

the environnental conditions of tenperature 0C and
Pelabhveo M didyy HA¥ RH is between 7 and 20 m/m 2.

6. The recording method as claimed in claim 1,

wherein the recording medium is supercalendered.

7. The recording method as claimed in claim 1,

wherein the recording medium contains kaolin as a
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2 . The recording nethod as clained in claim1l ,
wherein the anount of a pure water transferred onto
woheo7rosgss di ng nmedi um during the contact tinme sCTARDONES1833
measured by the dynam ¢ scanni ng absorptonmeter with
t heenvi ronment al conditi ons®®323 0C and 50% RH i s
Jagkween 4 and 26 nl/n2 and the amount of the pure
wat er transferred onto the recordi ng nedi umduring the
contact tinme of 400 nms neasured by the dynam c
scanni ng absorptoneter with the environnental
conditions_23 0C and 50% RH i s between 5 and 29 _nl/n®.
3 . The relorthhgsrdadagethad @t Gipimes fnpclaim 1,
wherein the recording nediumis conposed of a support
mat eri al afeerRin d&dwt resrerddngi medi @y arordrrimss behaygecalcium
of the support material. 4 . The recordi ng nethod as
celcabnetei as A gign@Ent.wherein the recording mediumis
conposed of at |east the support material and the
coating layer, and a solid content of the coating
| ayer is between 0.5 and 20 g/nR2. 5 . The recording

nmet hod as ¢l a ' l: aj {11, 4 a f
The recordi ng med & Beresied St ST G drhpreet £
The recorqhggrnet d as clained i .claimtl_h whereLn
the record hg Tmedium i-SC8apere di'e &PPtRinsTReWater—based
recording method as clained in claiml1l , wherein the
TF&c¢Br di ng medi um contai ns kaolin as apignent . 8 . The
recording nethod as clainmed in claiml1l , wherein the
recordi ng nedi um contai ns heavy cal ci um carbonate as a
pigment. 9 . The recording nethod as clainmed in claim

1 , wherei01! lEhe ecaodidiggnedthed contdiaised in claim 9,
wat er - based resin. 10. The recordi ng nethod as cl ai ned
in clai mShemtier aing tBecyabeichasadd edl B LitBr-soluble
wat er -sol ubl e resin or a water-dispersible resin. 11.
rEE‘éEnFSﬁOé %é’c%f—'%ﬁ"%{&@ aspebapdeg,in claiml . wherein
the ink contains at Ieast water, a colorant, and a
hunmectant. 12. The recording nmethod as clained in
claiml , wherein a surface tension of the ink at a
tenperature of 25 Cis between 15 and 40 niVm 13. The
recordi ng Het N3® &SCOrdipsdrehhed @smclaingheiai alake 1,

i nk contains a dispersible colorant and an average
particl e whensstrerthsf ittke cdingpénsi st eleasoremter, a colorant,
i sbetween 0.01 and 0.16 npi . 14. The recordi ng nmet hod
aad el mmeckant.claim 1 |

12. The recording method as claimed in claim 1,
wherein a surface tension of the ink at a

temperature of 25 °C is between 15 and 40 mN/m.

13. The recording method as claimed in claim 1,
wherein the ink contains a dispersible colorant and

an average particle diameter of the dispersible colorant is



5

10

15

20

25

wherein a viscosity of the ink at a tenperature of 25

OCis between 1 and 30 nPa sec. 15. The recording
wortdtods®ms clainmed in claim1l , wherein the i nRCT/JP2007/051833

contains a fluorinated surfactant. 16. A printed

matter recorded in a recordi 1g medi um wi th an ink
bejteetrdo byl athd MK 1jgetmhead, in which ink jet head an

ink repellent layer is fornmed on a surface of a nozzle

plate of the ink jet head so that an opening portion

for liquid ejections is established, the ink jet head

bei ng forqgﬂ ch that a cross-sectional, area for a

nei ghbor hoott of*% K& CGFERPAGTPORET Gif SiLaimedi AR claim 1,

repellent |ayer in a plane which is perpendicular to a

cent er | i ne"kfiraife 2oFdArAGLpYr oF oFheyridks alsi § temperature of

sequentially as the cross-sectional area is further
28efar as eckfweem tthansuBbameaofsdde nozzl e pl ate,

wherein the amount of the ink transferred onto the

recordi ng mediumduring a contact tinme of 100 ms
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measur ed byt he dynami ¢ scanni ng absorptoneter with the

envi ronnental conditions of tenperature 23 0C and

relative humdity 50% RH is between 7 and 20 mi /n2.
16. A printed matter recorded in a recording medium

with an ink ejected by an ink jet head, in which ink jet head
an ink repellent layer is formed on a surface of a‘nozzle
plate of the ink jet head so that an opening portion for
liquid ejections is established, the ink jet head being formed
such that a cross-sectional area for a neighborhood of the
opening portion of the ink repellent layer in a plane which is
perpendicular to a centerline of the opening portion grows big
sequentially as the cross-sectional area is further separated
from the surface of the nozzle plate,

wherein the amount of the ink transferred onto the
recording medium during a contact time of 100 ms measured by a
dynamic scanning absorptometer with environmental conditions
of temperature 23 °C and relative humidity 50% RH is between 4
and 15 ml/n?, and the amount of the ink transferred onto the

recording medium during a contact time of 400 ms measured by
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the dynamic scanning absorptometer with the environmental
conditions of temperature 23 °C and relative humidity 50% RH

is between 7 and 20 ml/m?.



