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SPECI FI CATION | NK SET, | NK-JET PRI NTI NG METHOD, AND

| NK-JFT PRINTER 5 TECHNI CAL FI ELD The present,
invention relates to an ink set characterized in that
a treatnment liquid including particle is conbined
with a recording liquid including resin-coated
colorant, a specific treatnent liquid for the ink set,
a specific recording liquid for the ink set, an
ink-jet printing nmethod for 10 form ng an inmage by
adhering the treat meAPHGIHLEATHAY t he recording |iquid
to a recording nedium an ink-jet printer, a cartridge
for receiving therein the treatnent: liquid and the
recording liquid, and an ink-jet record article

BLassces icis o AT BB TGS 00 AR

i mage recording by wusing, as a liquid droplet, a
recording liquid including a colorant is excellent.
in that the above printing nethod has a sinple
printing mechani smendHN CAL eerf,pom noi se 20 On the
ot her hand, the above inmage printing nmethod is |ikely

charac eat her'i ng ereina
_feathering) attributable to sone conbinations wth a
tread mgndi gt Hedicli ing i tighe it (cgmderat Mokt mecordage liquid
~quality. Trying to decrease the feathering by _
induppreessimgodtak cpleraeanidpitiicitse galdn d udUtor thkNnkRbs a

case, however, deteriorated dryness of the ink may
sp&c‘?fﬂ§%'of:(ﬂldli1% §Ruid for the ink set, an ink-jet printing method for
forming an image by adhering the treatment liquid and the recording Hqud
to a recording mediwm, an ink-jet printer, a cartridge for receiving therein

the treatment liquid and the recording liquid, and an ink-jet record article

produced by using the ink-jet printer.

BACKGROUND ART
An ink-jet printing method for carrying out an image recording by
using, as a liquid droplet, a recording liquid including a colorant is excellent
in that the above printing method has a simple printing mechanism and is
free from noise.
On the other hand, the above image printing method is likely to

cause an 1mage failure whose typical example is a character feathering
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5 such as: touching a print after printing may all ow
the ink to adhere to a hand, the i nage may be

stai ned, and the |ike. Moreover, printing a color

i mge overlaps different colors of ink one after

anot her, thus causing bleeding of color ink at a color
boundary portion or causing a non-uni form m xture
(hereinafter referred to as "color 10 bl eeding"), thus
substantial ly decreasing the image quality, which is
(h{Sﬂ* obedratretared [nesdasilngitdentinkupédmeabiohid vombinations
being tried for solving the problem nanely, for

wilhcr easidige theliGel, ehudbb R8Iy GtetiPr: Ith‘l&aﬁ?%e%al“%mw%mg

t he col orant enterlng the recording

d e den and incr gase ation of the
o R E RS Py UEF Pl g Mo RS e Gt dbgmind gt
it difficult to carry out. a favorabl e doubl e-si ded

Inpbhigtgangy. howpieref desiorated divages bothe ngk methaedubs failures
desired to solve the above problens at the sanme tine

suahthd: NoUGASE A PAnt MG HUMihd Yuay Qlibl%eu%b&‘ketcﬁﬁﬁmn’?nﬁy
a met hod of conblnlng a recording liqu

h ticl
hatr{de‘ffl%ggﬁtjgc[: nqiljlf S(td n(,%{ aﬁgqg}q?ﬁ%kp?gt | Cpre|) n:; isng met hod

IS dlsclosed (for exanple refer to Patent docunent.
1) i AlaKaees prisbher @der ines evergisutlffagergi dolwa of ink one
particle is adhered to 2 a recording nmedium followed

aftyy sadhed] tguiawriNOPa@+HR%olRG Ak dit D01 b A4l qudar yortion
|nclud|ng oi | black. Mreover, an ink-jet print %5

met had,, i (for | refer, to Patent
(ndocune 2 bﬁqag%?thPgéFﬁj&gnﬁﬂEf%‘ltﬁ?%ﬁfﬁnV)dVbxFﬁér
Ie or the like, or a solutlon i ncl udi ng the
bl V% péh?%c%%§iﬁﬁéﬂbfUﬁhﬁ@rﬂ@@lVn%nnm@capphhed which is
|njected before a recording liquid including
problematical. Increasing the ink permeability is being tried for solving

the problem, namely, for decreasing the color bleeding. In this case,
however, the colorant entering the recording medium may decrease image
density and increase pe.rmeation of the ink to a back of a recording medium,
thereby making it difficult to carry out a favorable double-sided printing.

Therefore, the image forming method is desired to solve the above
problems at the same time and increase the image quality.

To the above problems, a method of combining a recording liquid
with a treatment liquid {which includes particle) is proposed. For example,
an ink-jet printing method is disclosed (for example, refer to Patent

document 1) in which a colorless liquid including sihica particle is adhered to
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pi gment and resin is discharged. Moreover, an inage
formng nethod is disclosed (for exanple, refer to
Pat ent docunent 3) in which an image is forned on a
recordi ng nmedi um by di scharging a colorless ink-jet
treatment liquid (including anionic netal oxide
colloid) separately fromdischarging of 10 an ink
(including colorant but not resin content), followed
by m xi ng. Each of Patent docunment | and Patent
a goeyhpamaliumgislvercd bydidoiroses! @anconhiinatd onoofing higuid
recording liquid (including anionic colorant) wth
intlREidd ALK . Mbble, Ghneliudi BoindHOMe th PRt dighi8dod (for
t hus maki ng aggregation effect and absorption effect
of the colorant, unoptainablg,. 15.resulting in fajlure
ool opTEL 2 g HCRRERRERY 5 sy i i Batifhig bt
‘Patent document 2 disclosing a conbination of anionic
digghemantclpiarihediiomr @ sdlitianiinphudiraxitdeakars Hagiclrsen al
certain effect in terns of aggregation and absorption
bigdert pely &k Ok adiplidiove Vekcted ORSoNOL SROM Ay SUffill GheRlding
effect for suppressing feathering and co%or bl eedi ng.
o e it e B R sk e e 5 Ry g Bl i
.aggregation conponent, thus causing failure in
cil&:acgff%fﬁc'f<é'n@m§uwr agisrdn teng dpeampet Bhgn andicb sliropmage is
bl eedi ng, which is problematical. Mreover, an inmage
fofreedbng rebhode insedi6Chpaa@dhlf@nhg eXamphess ihefief trehiOment
Pat ent docunent 4) having a step of absorbing to a
R HLche;surface & colorant, that is ina oo
o e R R BRSR Prot RAZE N PPl oy goghanedye of
of 5 causing aggregation of particles having the
angikf e digewRiceAnt et Bol webhtortant afdlomsddy whrasver
an ink set is disclosed (for exanple, refer to Patent
Ilach of Patent document 1 and Patent document 8, however,

discloses a combination of the recording liquid (including anionic colorant)
with the treatment liquid (including anionic particle), thus making
aggregation effect and absorption effect of the colorant unobtainable,
resulting in failure in suppression of feathering and color bleeding. Patent
document 2 disclosing a combination of anionic colorant with cationic
titanium dioxide can feature a certain effect in terms of aggregation and
absorption of the colorant, however, does not show a sufficient effect for
suppressing feathering and color bleeding. Use of low viscosity ink and
low viscosily treatment liguid in Patent document 2 may flow out

aggregation component, thus causing fallure in sufficient suppression of
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document 5) in which pH of a mixture that is an ink
and liquid composition mxed substantially at a ratio
of 1 to 1 by weight causes colorant aggregation. .
Moreover, a liquid conposition is disclosed (for
exanpl e, refer 10 to Patent document 6) which is
included in such a state that a particle having a
surface charged with an opposite polarity to that of
aqueous ink is dispersed. Al though showing a certain

feath@thg hﬂdﬁ:SFo%lcQafdi&leﬂﬂicﬁg&f)ﬁgﬁérhgﬂc%}and col or .
absorption, each of the above Patent ocunentsf;s,
howe \ nabl.e to bring about a sufficient effect
for gﬁ%ﬁ?ééé%ﬁd”%%ﬁtﬁ??? ”5ﬁﬁ“%81%ﬁd0¥51 Peegimgle, refor
reover, using.the treatnment |iquid including _
topaf i Weupet dh dveyinproposadisativavieingnet hierarptRbl@maden,
fusibility of the recording |iquid. Sp¢0|f|calgﬁ, tge
coloreat what id inquisthaandd1bauis eekdhng i auiid, ALe, adhere
to the recording medi um and t hen éhvgﬁlgvggp%ghﬁé#%QOf

1,Q;t.he, fecar di 20. redj u t hus accumnul ati ng a .
RSP AL OB B IRCM bR PR e EFoPantigntie cotorant i
surface of the recording nedium The thus fornmed _
abﬁe’ﬁ}iﬁﬁul Q’{&i’r@ﬂ"‘?fs angnkesthanialldspdviibmerabbe, rtherebyy bt

may be easily renoved by rubbing by hand and the
dokitkent Thirs wiliyh sHaifm A taang Ry J ]iglrlidq%%(fo% Son

of overlapped prints, resulting in failure of ar

regi . , f ojta f wear resistance,
mi€R! SLARGR NP LETIR 0 SRO[1aos of wear. onets solovant

anlnk-Jet printing ne . . .
Looxanple, refer to Patent document 7) in which i) a
aggragafion; %raquchi ugphﬂg(ltﬁﬂm@afc@lil ondiagesntd WTH ©hngayseser

aggregation when contacting a polymer particle and/or
to dtatemtk doanpest 6] erhiclang ihéidtREni fﬂkchcgrgﬂgl% than, particle
having a surface charged with an opposite polarity to that of aqueous ink is
dispersed. Although showing a certain effect in terms of color aggregation
and color absorption, each of the above Patent documents is, however,
unable to bring about a sufficient effect for suppressing feathering and color
bleeding.

Moreover, using the treatment liquid including particle, the above
proposals have another problem in fusibility of the recording liquid.
Specifically, the treatment Hquid and the recording liquid are adhered to
the recording medium and then a vehicle permeates to the recording

medium, thus accumulating a mixture of the particle with the colorant on a

surface of the recording medium. The thus formed accumulation is



10

20

i ncluding the polyner particle are caused to adhere to
a recording nedium to thereby carry out printing. In
a constitution in Patent docunment 7, a 10 colorant in
itself' is free froma function for inproving wear

resi stance, thereby a |arge anount of polyner
particles is needed for obtaining a sufficient wear
resi stance. Putting a | arge anount of pol yner
particles nmay, however, cause such side effects as

mdcﬁﬁfrﬁﬁﬁﬁdvd]:ﬁ&lﬂatgSl(ﬁtBﬁhﬂ hidy, be deGIIEas@Eved by rubbing by
preservability stability, increased VISCOSIty and the

hJ{,{{ﬁ#sH i]%‘étjilllfglr nglt‘h%rm S%‘QII}UQSLE‘J(’\I/%dh P%(P I%XI Ik K znfltg%,/fgcé of
exanp _refer to Patent docunent 8) in which a
OVEE ""P?‘?Qﬁ%’ﬁ*ar‘"éh‘f“ml ndajlike phyvewr fosistapemposed of i) an
i norgani c oxide pignment, ii) dispersant and/or high
mol edwltam< ofrpioninge bf whaafeM@bate SOl HN-Rt QgaM € method
solvent and iv) water is 20 caused to fixed in advance
IEtCHS(E}OH(,%C 51d|c9(gmgﬁdlrgml f%nfjd?o%tv\@% SFH(,%?'FH ]Il {%l 1) a l%llsi,
i's used recordi ng an | nage constitu
atent 5 docunent however, a colorant in
iﬂi“ﬂ éﬁ“% uilingeg gachPgmesnt wﬂmh FREPHPELTIEHHORIHeE esartacting
resi stance, therefore a | arge anount of polyner
a pelyticel jestichr endeededidflotornpsatiohngna i8 uhbiiekedmpwRaion
resistance, resulting in an unsolved problem 5
indBHE Vﬁ{o’ p(ﬁ?memﬁal &4 W k ntx{ a9 L'Iehh{%g» 1.3 2 \%ﬁ dgﬁc'gegle{ifn%i
exanp , a ent ocunen 5 ’
ot m an i mage, a colorless or  hyp ochronlc liquid
‘“Oitﬁ&""‘ di g ‘f\Rﬁté%‘lIHb'Pée d&t?éﬁi’dIWBﬁbgl paterioleemeatis a
caused to adhere to a recording. nedium then the
colorguif dn iisseplersmbat efoinat fumction for improving wear resistance,

thereby a large amount of polymer particles is nceded for obtaining a
sufficient wear resistance. Putting a large amount of polymer particles
may, however, cause such side effects as decreased discharge stability,
decreased preservability stability, increased viscosity and the like, resulting
in an unsolved problem.

Moreover, an inl-jet print printing method is disclosed (for example,
refer to Patent docuraent 8} in which a semi-transparent white ink which is
composed of 1) an inorganic oxide pigment, ii) dispersant and/or high
molecular compound, 111) an water-soluble organic solvent and iv) water is
caused to fixed in advance to a recording medium, and an water-soluble dye

ink is used for recording an image. In a constitution under Patent
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recording medium then the liquid is present in the
recordi ng nedium then .10 the |liquid disappears from
a surface of the recording nedium and soon after the
above steps, an ink including anionic dye is caused to
adhere to a portion to which the liquid is caused to
adhere. Moreover, an ink-jet printing nethod is
di scl osed (for exanple, refer to Patent docunment 10)
in which, so as to forman image, a colorless or
dpgHIBent S ko i @ icrlorudi iy iasdb imulrti viabent fetdlon for
salt is caused to adhere to a recording medium then
ihh®vihg Giad desispaiaeahedd,a 1 neLeaardings ga@kn%m (}1216(,?05
the liquid is present }n t he re?ggelgg ?ﬁelurgcgrging
Laui ' rs froma sur : ord
e R UIERREFIE - R Sh gt st inan remiing i an
i n¢l udi n oxi de-group including dye is caused to
UBHHEHEPYDIeMporti on to which the 20 liquid is caused
to adhere. Moreover, an ink-jet printing nmethod is
di sciMsedvéf an iﬁka}ﬂpbﬁntihgfn%thbg iEA LM FPRYTRNL o F Lo
in which, so as to form an image, a colorless”or
[ i gut.d i,ncl udi ng a quat ernar amoni um
1D2gﬁgggpﬂgﬁh§ﬁ¥k@uggﬂ$“g1ogéagﬁpe GFbaﬁagn%ﬁéﬁéﬁﬁoaﬁésor
or re. groups selected fromi) an alkyl group MAFh._
bagge 6H“%1%W§d¢ﬂéhﬁhﬁ$éWOHH)manzcahkmmwbngpgmp?amﬂ@m“bhs
an aryl group is caused to adhere to a recording 5
camedd tmdhdrenocthe cbhuse adered tﬂdrﬂf;ﬂe%(l{lﬁdﬂgg&qﬁgﬁgdlig the
the recording nedium then tge I|qU|ddd|s EDZ?Ier{ﬁg]
Jr g - ' necordi,ng nmedi ym . and s@o _ _
Bt BE0LA0. LSRRI b S Bl
a idLg group is caused to adhere to a portion to
th tEH t@fgafl)fi’e(j‘lﬁﬁ dres & suskge tod thadhveeeling medium, and scon

after the above steps, an ink including anionic dye is caused to adhere to a
portion to which the liquid is caused to adhere. Moreover, an ink-jet
printing method is disclosed (for example, refer to Patent document 10) in
which, s0 as to form an image, a colorless or hypochromic liquid including a
multivalent metal salt is caused to adhere to a recording medium, then the
liquid 1s permeated in the recording medium, then the liquid is present in
the recording medium, then the liquid disappears from a surface of the
recording medium, and soon after the above steps, an ink including
oxide-group including dye is caused to adhere to a portion to which the
liquid is caused to adhere. Moreover, an ink-jet printing method is

disclosed (for example, refer to Patent document 11 in which, so as to form
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10 However, using the treatnment liquid that does not

i nclude particle, the nethods disclosed in the above

Pat ent; documents are insufficient for inproving

i mage density, decreasing character feathering and

decreasing color m xture. Mreover, use of the dye

whose colorant is not of resin-coated type is

insufficient in terms of wear resistance on imge 15

form ng portion. [Patent docunent 11 Japanese Patent
ay\pphigaat it opelbdpes Quehy I PrANiNoliq@i4- 259580 Scopatdhary

claimfor patent on line |l toline 7 in colum 1 on

<1xﬂﬂgﬁ1112m At agk rlapnn { O‘OI]}Q]\ ! Qgrﬂ@(ﬁ[ﬁﬁb I{(Qoﬂ—@] .
paragraph [0022]. 36 [Paﬁ%ﬁ} documantr1 éﬁggggénrnme
06- 92010:

ﬁgg%lfppe% xgm 1) %‘ﬁpfﬁﬁg@ nglt‘?l CATHAR aiLmBﬁ fip%fg;élogo dign

ar agr aph [0010 [ Patent docunent 31 Japanese Patent
E@WI I eeipopnd ait ﬂ@péwl(iﬂlpup\) 1sNoustd - 1228890 toSeapenidfing
claimfor patent on line 1 to line 27 in colum | on

mpagen,2therd thPatiant adpeienyud d eSS Pahehe
Appl i cation Lai d- Open (JP- E)u No. a‘%m 199149:¢ &S

e 21 in.colum age 2. [ Patent
m%&mﬁéﬁ b B b RO Gt Pot s epaipinim,
JP-A) No. 2001 199150: 10 daiml on line 2 to line
a:gd sqencdlairihe pbeve plage o ifkParckntingeclwrbndyincluding acidic

group is caused to adhere to a portion to which the liquid is caused to
adhere.

However, using the treatment liquid that does not include particle,
the methods disclosed in the above Patent documents are insufficient for
improving image density, decreasing character feathering and decreasing
color mixture.  Moreover, use of the dye whose colorant is not of
resin-coated type is insufficient in terms of wear resistance on image
forming portion.

[Patent document 1]

Japanese Patent Application Laid-Open {(JP-A) No. 04-259590:

scope of claim for patent on line I to line 7 in column 1 on page 2, paragraph
(0010}, paragraph [0015] and paragraph [0022].

[Patent document 2]

Japanese Patent Application Laid-Open (JP-A) No. 06-92010:

-3
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Japanese Patent Application Laid-Open (JP-A) No.
2001-199151: daiml on line 2 to line 7 in colum 1
on page 2. [Patent docunent 7] 15 Internationa
Publ i cati on No. WO00/06390: Caiml1on line 2 to line
6 on page 2. [Patent docunent 8] Japanese Patent
Application Laid-Qpen (JP-A) No. 2001-171095: daiml
online 2 toline 7 in colum 1 on page 2. 20 [ Patent
docunent 9] Japanese Patent (JP-B) No. 2667401: 8
Cagi hop Iy 9 fonlen@8tip chiumen 7 dorpapel Liamd paranapadeo o).

[ Pat ent docunent 10] Japanese Patent (JP-B) No.

(28500 undmizn 1 on line 2 to line 7 in colum i on
page 1. 5 [Patent docunent 11] Japanese Patent (JP-B)

NQ. ,1098:, Cl,aim 1.0n,line 2.t ine 9 in colum 1
I Rmead B AT Bl S PR D B0 o
therefore an object of the present invention to
Sawpewif gimnfor priadton lize pite v ¥g imebhodn lavppagt 2r and
a record article which three using the ink set;
[Pabettedqmuthetishk set can obtain a high quality inmge

free fromfeathering and color bleeding, can obtain a
J Y8 AP IA L TRIBLEY 2 MR 488 §19 9001-199149:
Claim 2 on line 13 to line 21 in column 1 on page 2,

[Patent document 5]

Japanese Patent Application Laid-Open (JP-A) No. 2001-199150:
Claim ! on line 2 to line 9 in column 1 on page 2.

[Patent document 6]

Japanese Patent Application Laid-Open {(JP-A) No. 2001-199151:
Claim 1 on line 2 to line 7 in column 1 on page 2.

[Patent document 7}

International Publication No. WO00/06390:

Claim 1 on line 2 to line 6 on page 2.

[Patent document 8]

Japanese Patent Application Laid-Open (JP-A) No. 2001-171095:
Claim 1 on line 2 to line 7 in column 1 on page 2.

[Patent document 9]

Japanese Patent (JP-13) No. 2667401:
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printing on a plain paper sheet., can obtain a print
excel lent in wear 15 resistance, can obtain a high
i mage density wi thout causing a deep perneation of a
recording liquid in the paper sheet, can performa
favorabl e double-sided printing with a |ow inmage
density when the image is viewed from an opposite
face of an inmage print face, can be free froman i nage
stain attributable to drying failure of the recording
Claigul en liand todmepf ovidemrhkoR@ageilnt with a proper
gl ossiness. It is another object, of the present.
[PhbmaideQhent Qoprovi de an ink set, a printing nethod, a
printer and a record article 9 which three using the
et; L can i nprove water proof of an
dﬂgnca}}q“”ﬁQ?P%%btaQ%g 8@% a recording nedium and is
excellent i n agi (el apsing) stability wthout
Cleans @fghmee%stpémet%ub‘foinmndl andaghd. | i ke to treatnent
liquid or recording liquid after a long tine storage.
[PotBRIBEuBESCRI PTI ON OF THE DRAWNGS FIG 1 is an
external perspective view of "a cartridge which is
) f GRI .ein arecording liquid and a
J(SJQRQ%? %e%lt'(j]eﬁg I\Yogz ‘{"ﬁ‘% present inve%tiog 10 FI G
is a cross sectional front view of the cartridge
(J%deﬁn}gnﬁédﬁdbﬁé’H?“ﬂe%eu Vbngaghdrei n the recording
liquid and the treatnent liquid under the present
invention. F1G 3 shows an exanple of 'a constitution
of an ink-jet printer under the present invention.

DISCLOSURIE OFF THE INVENTION

It 1s therefore an object of the present invention to provide an ink set,
a printing method, a printer and a record article which three using the ink
set; wherein the ink set can obtain a high quality image free from feathering
and color bleeding, can obtain a high quality image even when used for
printing on a plain paper sheet, can obtain a print excellent in wear
resistance, can obtain a high image density without causing a deep
permeation of a recording liquid in the paper sheet, can perform a favorable
double-sided printing with a low image density when the image is viewed
from an opposite face of an image print face, can be free from an image stain
attributable to drying failure of the recording liquid, and can provide the
print with a proper glossiness. It is another object of the present invention

to provide an ink set, a printing method, a printer and a record article

9



15 FIG 4 is an enlarged view of a nozzle face of a
record head. FIG 5 is an enlarged view of 'a nozzle
face of '"a record head. BEST MODE FOR CARRYI NG OQUT

THE | NVENTI ON After studying hard so as to achi eve the
above objects, the present 20 inventor has found out
the foll owi ng- Wien form ng an i nage by adhering a
treatment, liquid and a recording liquid to a

recordi ng medium an 10 aggregation state of a liquid
vdrelpHetee catipeldenp kacbonbarety tiof irkhemnabovievk wqubgsoof & an
of inportance. For controlling it, an ink set, having

naagordinatd oagicd Be a tdeatinBnhedibgyi.gd ne .
particle with the recoﬁéindﬂﬁlqﬂf mc%%‘lﬂ’%pgtmdg”lg

t can achi eve.the_ above objec
Gg?ﬁ%g%ﬁ QﬁﬁﬁgP%l l@n%ﬁué??HﬁOWF§H§SP{ﬁ%@doﬁnﬁh@mab89db
gui ds the present inventor has found that the
“éﬁ@@é“bp@%qéﬁﬁﬂéaﬁ“Méhpwéfeﬁ@b$ynsp$uednonmwthereby
come up with the present invention. Solution of the
above problens can be achieved by the follow ng (1)

10 to (2): (1) An ink set conprising: a recording

LLg;{gekpcbﬁﬁu )?%c udlnggﬁbg wgﬁdﬁgﬂ&h%gﬁghas a

reacgiﬁlty with the resin-coated col orant. 5 (2) An

i nk dé éd%6F&ﬁHﬁ“ﬂbP@EPQUMMEweWHHanuaggmﬁgahumnbmSpabb
formed when the treatnment liquid and the recordlng

ofl egiiviln e ohtati aeagbr (Qh@eﬁquﬂbzﬁﬁ@\ée[ped&%LHE QR @i the
above problens can be achieved by t

present invention.

3

10 FIG. 2 is a cross scctional front view of the cartridge which is
capable of receiving therein the recording liquid and the treatment liquid
under the present invention.

FIG. 8 shows an example of a constitution of an ink-jet printer under
the present invention.

15 FIG. 4 is an enlarged view of a nozzle face of a record head.

Y R ja e a7 ; ' :
FIG. 5 1s an enlarged view of a nozzle face of a record head.

BEST MODE FOR CARRYING OUT THE INVENTION
After studying hard so as to achieve the above objects, the present
20 inventor has found out the following.  When forming an image by adhering

a treatment lhquid and a recording liquid to a recording medium, an

10
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following (3) to (15): (3) Atreatnment |iquid used for
the ink set according to (1), wherein the 20 particle
included in the treatnment liquid is made of a cationic
material. (4) Atreatnment liquid according to (3),
wherein the cationic material is 11 a cationic
inorganic material. (5) Atreatnent: |iquid according
to (4), wherein the cationic inorganic material is a
cationic silica. (6) Atreatment liquid according to

aganyzoong Bhtd @)a iguidropiienaiad bhe cobtddt eat MG odel 1011 ds
i ncludes a water and a water-sol ubl e solvent (7)) A

I gy
 SLEBPTEIR b USSP R9ab Sk e nINE G Pl ign e e
d a enetran treatment |iquid according to

‘aﬂi}‘e ph‘é)‘r“d(*o* H?@“&S)’d}%‘er%th the regqrdmamdineid  igaludling
i ncludes an antiseptic for preventing at |east one of

regin-b@tcbredsiaon amd achiobd. (D) atAver edjarentfibdtouwild By
according to any one of (3) to (5), wherein the

cohdigat; Qﬁsuokfﬂiﬂ*'@%f'tﬁ@laﬂg@é Jigufid 'qu(mp?(ns%lﬂwﬁg ) P‘lg% %nd
A treatnent |iquid accord |ng to arydone tj

rein the reatne udes a rus ‘

e Bl e oo lan (i B i ety At i ae ebscomor u wech
i nk set according to (1), wherein the colorant

th¢ pedsgdedniomiiome recording liquid is anionic. (12) A
recording liquid according to (1 .1), wherein the
anionic colorant is a pignment colorant:.

Solution of the above problems can be achieved by the following (1)
to (2):
(D An ink set comprising:

a recording liquid including a resin-coated colorant; and

a treatment liquid including a particle which has a reactivity with
the resin-coated colorant.
(2) An ink set according to (1}, wherein an aggregation is formed when
the treatment liquid and the recording liquid contact each other.

Moreover, solution of the above problems can be achieved by the
following (3) to (15):
(3) A treatment liquid used for the ink set according to (1), wherein the
particle included in the treatment liquid is made of a cationic material.

(4) A treatment liquid according to (3), wherein the cationic material is

Il
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(13) Arecording liquid used for the ink set according
to (1), wherein the 20 recording liquid further
conprises a water and a water-soluble solvent. 12 (1
/0 A recording liquid according to (13), wherein the
wat er -sol ubl e solvent is at |east one of a hunmectant
and a penetrant. (15) A recording liquid according to
(14), wherein the recording liquid includes an
antiseptic for preventing at |east one of 'a corrosion

a cabidng molghnic hald6)hl. A recording liquid according to
(14), wherein the recording quuid i ncl udes a rust

rev, Mor r, t he. apove prabl ens

Ve fﬁ@%‘!ﬁi‘ﬁ@éﬁm d’cwﬁ% o7 P e g B o) e
? ccordi ng ? wherein at |east one of t he

maf Qi @““ﬁﬁ“Pﬁﬁdid and the treatment liquid has a
viscosity of '5 nmPa-sec or nore at 25 C. Mbreover,

(6)sol ut itomtofent Hiyuad oxeoraliob ke mmycan: be (Bch) g\;eq,hlgymhhﬁm
following (18): (18) An ink-jet prlntlng met hod for

ché@flﬁHLnlg(zt%;a ﬁlaﬁ'ﬁgq tlyw%ii‘sinlgldt D& ﬁ erRg ubk sogé—:?}gcor ding to

any of and i nati on of
the tre nent [ iquid accordln to any one of (3) to
( 10y éh(dalfrl’?é”’ Havrhiaser ndingui e ?@cd@h@i@n@] the amyeoméulte:
(11) to (16), the ink-jet printing nmethod conpri sing:
%ﬂﬁdﬁeﬁnhgmﬁheneDéaﬂnnmﬁmhnqwn@thnaUREEOYdlng medi um
and 20 adhering the recording liquid to the recording
(8) medisUfeatment liquid according to any one of (3) to {5), wherein the
treatment liquid includes an antiseptic for preventing at least one of a
corroston and a mold.
(9) A treatment liquid according to any one of (8) to (5), wherein the
treatment hquid includes a cationic surfactant.
(10) A treatment liquid according to any one of (3} to (5), wherein the
treatment liquid includes a rust preventive.
(11) A recording liquid used for the ink set according to (1), wherein the
colorant included in the recording liquid is anionie.
(12)  Avecording liquid according to (11), wherein the anionic colorant is a
pigment colorant.

(13) A recording liquid used for the ink set according to (1), wherein the

recording liquid further comprises a water and a water-soluble solvent.,

12
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13 to thereby formthe inmage on the recordi ng nedi um
Mor eover, solution of the above problens can be
achieved by the following (19) to (22): (19) An
ink-jet printer for form ng an i mage by using a
conbination of 5 the ink set according to any of (1),
(2) and (17), or by using a conbination of the
treatment liquid according to any one of (3) to (10)
and the recording |liquid according to any one of (11)
(1tb (1 r&prdihpeliink jaetofdiintier (1IGONMRIHSERILh@ CORY-QYI Ul
section for conveying a recording nedium 10 a first

sogg@%rig B‘le%gﬂniu%‘f 4 aﬁn%qnsgia% 4 gsné bE ,ga;.”em liquid to

recordi ng nmediunm and a secon ering section

or adheri the recording liquid to the recording
(]'Yt’l)edi %fzct”aﬂtqﬁér%w ?f%?*iﬁl%ém(@géﬂwetméhe eeording quid

medium 15 (20) A treatnent liquid cartridge for
incledes vingtisheriefor hhecitieab trenkt ohé glh dombiioh drsl MsRA.

for the ink set according to any of (1), (2) and (17),

& hhg LEgat MTRRMGA . !(1(}11 "Eg% NOL 4,95, R fnd $hui
to (10). (21 rIg}nrecor |na?I|qu%% cgfiPlég% F&?%“u’%%uui
. ﬁeﬁglyyng_thp(eLn the recording liquid which is used
IN¢IPFCE AEUF RSB Y cor di ng to any of (1), (2) and (17),
or 20 the recording liquid according to any one of
(11. Mareovet,63alu(i@@)of Arhei alevieeprobl@arednabd iach@vehiighthe
is produced by using the 14
following (17):
(17)  An ink set according to (1), wherein at least one of the recording
liquid and the treatment liquid has a viscosity of 5 mPa-sec or more at 25°
C.
Moreover, solution of the above problems can be achieved by the
following (18):
(18)  Anink-jet printing method for forming an image hy using the ink set
according to any of (1}, (2) and (17), or by using a combination of the
treatment liquid according to any one of (3) to (10) and the recording liquid
according to any one of (11) to (16),
the ink-jet printing method comprising:

adhering the treatment liquid to a recording medium; and

adhering the recording liquid to the recording medium,
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ink-jet; printer according to (19). Hereinafter
descri bed are details about the present invention. In
an ink set used for an ink-jet record under the
present, invention, preferably, a recording liquid
i ncludes an anionic colorant and a treatment: 5
liquid includes a cationic particle. Mreover, at
| east one of the recording liquid and the treatnent
liquid has a preferable viscosity of '5 rPa-sec or 15
nor e tath@sbLlometied maghen vihSeQskdivgdheding, r ecor di ng
liquid and the treatnent liquid is to be neasured
Wit B Q8T Yol SGOSH YEL or a.vibratory _
vi scosi neter. Un glr g‘{It ﬁg{’ %?%‘é‘eﬁ% Ol%ﬁﬁi’fén‘t‘ﬁ“oﬁ? arhiryerah dhe
- for. i mrovi Iimage 5 quality is considered as bel ow,
{O%%‘?IIW(I;@SFF%&%%d thereto. Adhering the treatnent |iquid
i ncluding particle and the recording |iquid including
(19)esi Anciodtiet peoiter &nt fok gy RACEHR By MRHUM WWbination of
accumul ate a mxture of the particle and the _
thE @5k BoCRabAANE R AGRY (AN(A (StnbRce of (Lhe recarding

medium allowng a vehicle to perne

thr,qgﬁding medium At this time, the resin-coated
CHTBYEISET dithacatdipote aphencetiofditadedndrthe whiating

~has in itself a resin conmponent, may bind with
Lapet aploedialy tpantyicleas (1DNer(@by form ng a nechanical ly
strong filmand featuring a good wear resistance-

Nbra@%qgkjgtﬁﬁﬁhﬁuiﬁﬁéﬁﬁgﬁnEd on the _surface my
i ncrease gl ossi ness. urthernore, various |evels of

lights in 15 the resin material filmintervened
bet v@e%%“’%}%?r%‘ﬁf‘g"ﬁﬁycwegw%rfrcomimdne@m@x;r ef | ect ed,
thus obtaining a bright internediate col or.
a first adhering section for adhering the treatment liquid to the
recording medium; and
a second adhering section for adhering the recording liquid to the
recording medium,
to thereby form the image on the.l."ecording medium.
(200 A treatment hquid cartridge for receiving therein the treatmont
liquid which is used for the ink set according to any of (1), (2) and (17), or
the treatment liquid according to any one of (3) to (10).
(21) A recording liquid cartridge for receiving therein the recording
liquid which is used for the ink set according to any of (1), (2) and (17), or

the recording liquid according to any one of (11) to (16).

(22)  An ink-jet record article which is produced by using the

14



When the resin conponent is not included in the

recording liquid or the treatnent liquid, the

accurul ated | ayer becones mechanically so week that

the accunul ated | ayer may be renoved with ease when

sonmet hing has 20 a contact with it. As a result,

user's hand nay be stained with the ink or the ink

may stain a backface of overlapped prints 16 Wen

pol ymer particles are included in the recording liquid
inbret pentdrraeatnent td (igui d but the colorant in itself is

free fromthe resin conponent and thereby is free

frorrl‘%@';ldft@?'dé&& % ]WLQYI n%])("flllllrl?lg 9{1§9H@ H’l'\f(a]g]()dl SO

anmount. of the polymer particles aré

as tg%enbmg B %1§her f the 5 colorant for the
i npr ov&d REAFt P %élﬁlclélwhéwwéapé@hthq PRREREE Brvephen,
recording liquid added by a | arge anmount of polymer
prperebls] escoayirgeiqedsecludies changengt@birkiht ynandtreatment
preservability stability, and may cause an increased
ligVih & GRS ¢ e € @1?% i |
qpart?%fg%3éggggﬁﬁéyﬂg%ggd Hvieg%ﬂﬁgftﬂg(%lscﬁemnd”m
Di L, and the preservabiljty stablllty and 10
g §aaiithY siimest iR T he Th byt virn b amsec or
however, a sufficient wear resistance cannot be
obt ai ned, thus not reaching the probl em sol ution.
Mor eover, when a soluble resin replaces the particle
as a reaction agent in the treatnment liquid, the
sol uble resin may forma non-perneable filmon the
recordi ng medi um thereby preventing perneation of the
vehicle, 15 resulting in decreased dryness and
deteriorated color bleeding. In this case, when both
of the recording liquid and the treatnent |iquid have
| ow viscosity and thereby | owering viscosity of the
m xture of
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the recording liquid and the treatnment liquid, the
aggregation may flow out laterally before the vehicle
included in the recording liguid and the 20 treatnent
liquid pernmeates in the recording nedium As a result,
a sufficient effect of decreasing the feathering and
the color bleeding may 17 occasionally not be
obt ai ned. Making the viscosity of at |east one of the
recording liquid and the treatnment liquid 5 nPa-sec
e rar 80atC.250 ey, ither easwityhef ¥hs CRSLENnOT1i4N8 and the
m xture, thereby preventing the aggregation from
treh oW A1 QA ik A 8L Rhd Hqire eoyer in. thi.s case, the
vehicl e ?nclugggtﬁﬁ %ﬁggigg%}%fﬁﬁrYVﬁﬁ?ﬂngﬁﬂ‘Tm%vnna“”y
vhLELIENt l'iquid may proceed its pernmeation in the
recorglng medium thus effectively preventing the

| eat hering and the col or bl eeding. Preferably, the

cat i dhderptiret pedsent nobedéch,i a hbehdirieat (RMmpiAuld ihase
its surface charged, and thereby particles may cause
audpulistonilaaagh-alnen: k1Bt N,Apgye surface
charge, thus stabilizing dispersion. ie recording

l'i quidiincl udi ng ani onic cql orant contacting the

tr eat‘\?r{é‘ﬁ’% g L%&D?‘a‘l DA IHHE reladighpertde Flingl henmmyording
all ow the anionic colorant to be strongly absorbed to

liqHe datlhdmisc ypaint icited byolarrel ect ki GaboGReF Aldedium! Mnay
this case, the surface charge of the cationic '

acpamiil el MkiRe: PEYLE 3hi-a8d Dyg 3,eNaL9e. 9.4 g anionic
15 col orant, thus el%%fnating thggpgéﬁﬁgﬁgﬁ}ﬁgpwgghm“d

he.cationi.c %ﬁrticl s and. thereby the cationic

S E' REIM : o) P .
“particle and THes aRFoe Rbrement Hycleoinperheatgein the
Y

_ ag%regatipn. Moreover, a soluble group such as a
reearfpnyie dgreupAbbldisdinel thonybin-coated colorant accumulated on

the recording medium, which has in itself a resin component, may bind with
peripheral particles, thereby forming a mechanically strong film and
featuring a good wear resistance. Moreover, a vesin filim formed on the
surface may increase glossiness. Furthermore, various levels of lights in
the resin material film intervened between colorants may be so well mixed
and reflected, thus obtaining a bright intermediate color.

When the resin component is not included in the recording liquid or
the treatment liquid, the accumulated layer becomes mechanically so week
that the accumulated layer may be removed with case when something has
a contact with it.  As a result, user’s hand may be stained with the ink or

the ink may stain a backface of overlapped prints.

16
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group of the anionic colorant may be masked by the
cationic particle in the 20 absorbing, thereby

rapi dly decreasing solubility of the aggregation in

wat er and further increasing the aggregation in size.
Formati on of the above 18 rapid aggregation may all ow
the aggregation to be trapped in a porous portion of
the recordi ng nmedi um when the recording liquid and the
treatnment liquid are perneated in the recording

medi WherMpbligntehisirtiche arcahoudnl imaefreBst-dityg tighifd 66k
to nove, thus decreasing the feathering and 5 the

&R Bl fRAIRG thgrhgloi - Belisd1Pid BLS 1 (1%‘? Fhe 1 % hd (onHoonent

cationic particle and the anionic or an
rticul ate aggr e ation to be accunulated in forn1of
arli Vher QeI I T TS ol HiceyMeroting [upstiep e lgreq pount
recordlng medium may forma perneable film Wth
oftthe 9plitrher pehiaddseaioniel bdedded st ke thecobdi agekipidi-g oAk
10 the treatnment liquid may be accel eratedly perneate

col o‘i‘aﬁf‘ €oi" %QRIQbﬂgmdn@ghu%elgtq%r gby’%‘fnh & &85O0 B c?lﬁgl tﬂg the

beconme good and the dryness o Tecord

ared with the above accordlng to

re ‘Hﬁ %ﬁ%wﬁt %@%&b\’taegph‘orlawm GEPAY MR artiskeFany decrease
liquid with the polynmer dissolved therein, the polyner

dﬁ$$amaymﬁbﬂﬂwauﬁiwmmemmbﬂeysmnbﬂﬁeznﬂlk@e(mee@ndhngwased
medi um thus preventing the perneation of the vehicle,

vide@Sl) t D& b AsideCheasRA NI LY RES ol‘?fm(I hﬁnq %RQ,.r ide'dr[gglgede
Under t he prevent i nvention, however, %
as descri bed

folt Aqgeyélél&r glb“atdll%ﬁa]agc ﬁ,ﬂaﬂé{vb Vﬁép preservab;lilty stab ?zty and

properly suppressing the viscosity. In this case, however, a sufficient wear
resistance cannot be obtained, thus not reaching the problem solution.

Moreover, when a soluble resin replaces the particle as a reaction
agent in the treatment liquid, the soluble resin may form a non-permeable
film on t1_1e recording medium, thereby preventing permeation of the vehicle,
resulting in decreased dryness and deteriorated color bleeding.

In this case, when both of the recording liquid and the treatment
liquid have low viscosily and thereby lowering viscosity of the mixture of
the recording liquid and the treatment liquid, the aggregation may flow out
laterally before the vehicle included in the recording liquid and the
treatment liquid permeates in the recording medium. As a result, a

sufficient effect of decreasing the feathering and the color bleeding may

17
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20 formof a stone wall in the vicinity of the surface

of the recording nedium nay obtain a record inage

that has a high inage density, noreover, may 19

suppress the ink fromperneating to the backsi de of

the recording nmedium thus bringing about an

excel | ent doubl e-si ded printing property. Moreover, as

descri bed above, the sol uble group such as the

carbonyl group and the sul fonyl group of the anionic
oceioliondht notlskedabyed he cationic 5 particle in the

absor bi ng can decrease solubility of the aggregation

in WatBline | e ch B Lpg. waterproof of the record

| mage Sy AP RePER O RERA LRI s et G BER f the
1T$ﬁPSFQt-iQ¥?nPQPU,,'t is important, for the resin not
TGyl el oM PRER Rorolamey ihcenee trederdimg! the

l'iquid, and not to be dissolved although a snal
mighotentthofelvesireveb@imayhbegdigaoione tohn WRLRE @lt laterally.

expanded. It is also inportant for the resin to have
MrestE:oNY GO FRAL 1 Rk | ol Yo WM ~ orant .. The resin, .

coati ng thqugr5%%6¥%¥§M?ﬁaﬁagfg§g£?ﬁ§%”?ﬁ%>ﬁ%%@naw%the
tﬂ£@£%|¥1di§%0LVedﬂiU the recording liquid or expanded

T RE FEEOEY HY P Guita P e i gl S iegoxdies medium, thus

resin-coated type pignment froma high nolecular jr
effeelsysdy sireg ntigethei igmentimeyn behdaner blyeding. f ol | owi ng

steps: i) increase visibility of resin filmby m xing

i N apPFERbdl B8e LhQ4hid 2 r84RSLANGE LRk, kx%atr%?gp [0 Ffl%{ has

i) e col OF ant

selectively to the resin, ii) observe t or al
s SRR SR inell 8 Berep ey ke e R B AR gt othe
determ ne coated state. The resin-coated type is
by éﬁpiepb:qu podredcharge, thus stabilizing dispersion. The recording
liguid including anionic colorant contacting the treatment liquid including
cationic particle may allow the anionic colorant to he strongly absorbed to
the cationic particle by an electrical operation. In this case, the surface
charge of the cationic particle may be neutralized by a charge of the anionic
colorant, thus eliminating the repulsion between the cationic particles and
thereby the cationic particle and the anionic colorant may form a large
aggregation.
Moreover, a soluble group such as a carbonyl group and a sulfonyl
group of the anionic colorant may be masked by the cationic particle in the
absorbing, thereby rapidly decreasing solubility of the aggregation in water

and further increasing the aggregation in size. Formation of the above

18
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20 with the resin, while the high nol ecul ar type has
many portions not. coated wth the resin. 20
Mor eover, the distinguishing of the resin-coated type
pi gment from the high nol ecul ar di spersing type can
be made froma weight ratio of the pignent relative
to the resin (high nolecule). A specific nethod is: i)
deposit; pignent and resin by such a step as to vary
pll of the recording 5 liquid, and ii) add an organic
rap@l \v@atedaiohh e dyhulSowdaposi dede compenait (f@bed in a porous
extracting the resin. Wth the above operations,.the
p(ﬁ@' e e PRkl PLEM bR ¥Ral Rat P e R
gnment, the wei ht ratio reS|n/p|gnent) Is preferred
tr%mwt o or m%fréadiqcb Ve sy dingu syt hgpbh ghsnthe
with a finger or a cloth after t he recording liquid
colgadt inety fimyl it idiffictihtetof mlobowiing: dddreadiggithRe doahedinbyped
pignent: that is securely fixed to a paper sheet by
th@%@ﬂ§k@(xﬂﬁf resinis free fromcolor drop, while the
hi gh nn ecul ar dispersing type that is not securely
fixe & r sheet due to its shortage of high
nol ec U‘Pé“ §@édﬁﬁgﬁeﬁ>ﬁ§ walls By edigc despeleThed dogaionic
finding is another point of distinction. Using the
coleghnforoahed wokenhant agpdentivheo peese i ulmeanhiofrinhata
has in itself the resin conponent nay bri ng about a

btmm lngn@fqé @E'in‘N{BPLh% sudIRL ¢ APURL 8. 188 Jdaqgg%d Pifon%a

obtain a sufficient wear reS|stanc
peg@@HE io ielng ha\s\hthsth?mkle vcﬂu LnPnli &dcr(rialsrll t?l\(/)(ilefj ojfd?rllgl ﬁ&l?l?i olmnd
the treatment liquid may be acceleratedly permeate in the recording
medium, thereby the color bleeding may become good and the dryness of the
record 1mage may become good.

Compared with the above, according to the conventional technology
using the treatment liquid with the polymer dissolved therein, the poiyr_ner'
may form a film on the surface of the recording medium, thus preventing
the permeation of the vehicle, resulting in decreased dryness of the record
image. Under the prevent invention, however, the above problem can be
solved.

Moreover, as described above, the aggregation accumulated in a
form of a stone wall in the vicinity of the surface of the recording medium

may obtain a record image that has a high image density, moreover, may
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properties as discharge stability, preservability
stability and viscosity. 21 The anount of the resin
added is preferably 0.01 weight %or nore to |ess

than 20 weight. %relative to an entire liquid, nore
preferably 1 weight %or nore to |l ess than 5 wei ght

% Preferably, it is 0.1 weight %or nore to |less
than 200 weight %relative to the colorant, nore
preferably 10 5 weight %or nore to |l ess than 50
sywrhight 1196 nikhieo mepomdianggl ioqbic thadRegr ol IBe PERS &Ny medium,
invention includes the <colorant that is coated wth

Llhnﬂaﬂiﬁéhg abb€ah %§b(ﬂlmyd088%t‘wgbg 8%1%%&%%&3%&%}16?; of

colorant "'entirely or part d f f
he c¢ol or ant e ated in a formof a

:n' crocapsufe ag'g%“sctrﬁ@dc Feahe sehirblpgronixaehwig thetdagbonyl

}0 resin. The coating resin is preferred to use a

2158 Pyarey therrad fong gm’qpatfl thleexniswit hobh@nt&lﬂﬂa@k&iﬂbff the cationic
Exanpl es of the resin include vinyl resrn yester

Tg?}ﬂg%%?%f%??%r}ég?%l%ﬂfgg(gpgpﬁya%lfﬁb aggr etgﬁglo{} nﬁwatcx
| east. one nmononer 15 sel ected

ihfurqélr%pé?vpgﬁ‘é’}/“’t ﬁ‘?fa@‘r‘ VIS IMe8- (met h) acryl at e
ester. Under the present invention, both dye and
pi gné‘ﬁt:h dhn rbgnusetkd ompe mt;elemh@rdamth{, WM inv&kion, it
ani oni ¢ dye or an anionic prgnent i's preferable for

is dnGahi N Grpdet h&he fRriobet t.‘:@ﬁdl t@&tﬁ )m Lhe ﬁ%lpgvg in the

neutralization and aggrega
S nDre preferred t han

IOL&B%PQ/Q %\é %( Lfﬁoekéﬂofl'vsol\xﬁ i ldosghry gafallyamount of u,em
neutrallzed the pignment in a dispersion state

may be dissolved in water or expanded. It is also i important for the resin to

have a strong compatibility with the colorant. The resin coating the

pigment is in a state that the resin is partly dissolved in the recording liguid

or expanded in the recording liquid.

Distinguishing the resin-coated type pigm.ent; from a high molecular
dispersing type pigment may be done by the following steps: i) increase
visibility of resin film by mixing in a recording liquid a substance that is
absorbed selectively to the resin, ii) observe the colorant component with an
analyzer such as a transmission electron microscope (TEM) and the like,
and iii) determine coated state. The resin-coated type 18 entirely coated
with the resin, while the high molecular type has many portions not coated

with the resin.
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can cause the aggregation nore efficiently than the
dye in a soluble state, 22 thus inproving the inage.
Pi gments used for the recording liquid under the
present invention include: i) organic pignents such
as azo group, phthal ocyani ne group, anthraqui none
group, qui nacridone group, dioxazine group, indigo
group, 5 thioindigo group, perylene group,
I soi ndol enone group, aniline black, azonethine group,
r hodabmevd:3 thakiestpiggrigity of ahb@fimhhﬁ;ﬁkod and §:bgchi ke
and ii) inorganic pigments such as iron oxide,
tHd KiaRi MBI }Qth&qlsﬁfbgutslp( Qeﬂlbrqn AL Qe ipoatl‘xrl : V(‘lé,lTllt 18@:{8[%{ dhs

al um num hydr oxi d un1ye 10W, i ron
10 Exanpl es of

W,
F“rF&ﬁéﬁF*&?@bé?é@ﬁg“ﬁﬁéﬁ‘F$h€ﬁﬂﬁﬂﬁ§’aﬁ)éﬁ?@ﬁgﬂﬁaﬁwd ist 1)
i ncl ude: polyacrylic acid, poly nmethacrylic acid,
dgroyranemaat yrid reses by, swdhyﬂ ene arBbel:ty el dif t%@'rk*b&&img
vi nyl naphthal ene acrylic resin, soluble Vi nyl

liqdphtihal;engid el %'r&dﬁ@'%gl\fegwtgo 1[ QE (,Eos( F(Idn Pn[eonon?r}'el

sul fonat e condensatlon car xyne
ycol | i um al |nate 15 pectic acid,

id

”‘hméf‘d%oﬁ?‘ Fin-a, WAt tinabpya ape s by v HilgnTadicgpb e
dlsper5|ng agents can be used in a formof acid, but

pigigat irclmdtval tostlet sessuchn lasobadiam dhd pet asei YMcasethe
al so usable. A typical exanple of the pignent having

sugfHcONIf GhE NREHR - A1 ﬁh‘LS\v&EBt 680 (b r?/%[ghﬁ)&lb? 19%&&*?}%& ig)aig’e

carboxyl group or sulfonic group

ﬂ? q1e t hose obtai ned by the foll ow ng:

P h oCyani ne group pignent. or anthraqui none group

pigment that is oxidized or treated by fumng sulfuric
oreover, rubbing the pigment with a finger or a cloth after the

recording hiquid is dried may find the following: the resin-coated type
pigment that 1s securely fixed Lo a paper sheet by means of the resin is {ree
from coloy drop, while the high molecular dispersing type that is not
securely f{ixed to the paper sheet due to its shortage of high molecule
components causes color drop. The above finding is another point of
distinction.

Using the resin-coated colorant under the present invention that
has in itself the resin component may bring about a binding effect with a
small amount of resin additive and obtain a sufficient wear resistance,
The resin additive that is small in amount may avold failures in such

properties as discharge stability, preservability stability and viscosity.

{)]
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23 acid to thereby introducing carboxyl group or

sul fonic group in a part of pignment particle. Used

for the soluble dye under the present invention

include: those categorized into acid dye, direct dye,
basi ¢ dye, reactive dye, and edible dye 5 in color

i ndex and excellent in waterproof and |ight

resistance. MXxing the above dyes is allowed for use
or, when necessary, the above dye(s) can be m xed

wi t h Bichemophgoktie sigoh ad&ecpiisgﬂﬁm&labj-}h@.(ﬁb@gﬁjht % F Ingre
colorants can be added within ahscope t hat t?e e efg
: on [ i,s not hindered. a ac
st anaPear e AL MR EH e
44, 79, 142 C. 1. acid red 1, 8, 13, 14, 18, 26, 27,
“’%’@?""’ﬁ?r ypre kylesgghagp weight %92 Proferaltyeit it D11 whight % or
115, 134, 186, 249, 254, 289 C. 1. acid blue 9, 29,
m4s; tORss 2o 2Q) whiglackdrehd tektoltheZo]loha n€4morBpra¥érablP 10
C. I. food yellow 3, 4 C. 1. food red 7, 9, 14 C |

' oplagk, | rect,.dye: C. |. direct yellow
Wéilgﬂgzj?blzﬁ%i%%f%ﬁéma4jOg‘Jé‘,“?‘g%,/“' 120, 132, 142, 144 20

C. 1,,direct red 1, 4, 9, 13, 17, 20, 28, 31, 39, 80,
81, 81&0 g(‘g"orcélgg’ hggr;d yndey thei peetengr angetize, n2Iqde2 the
102 24
colorant that is coated with the resin. The resin may coat the surface of
the colorant entirely or partly. Moreover, a periphery of the colorant may
be coated in a form of a microcapsule, or the colorant can be mixed with the
resin.

The coating resin is preferred to use a polymer that is compatible
with the colorant. Lxamples of the resin include vinyl resin, polyester
resin polyurethane resin, and the like. Of the above resing, the vinyl resin
is preferable. As the vinyl resin, a polymer of at least one monomer
selected from styrene, (meth)acrylate, and (meth)acrylate ester.

Under the present invention, both dye and pigment can be used for
the colorant. However, an anionic dye or an anionic pigment is preferable
for a cationic particle for better electrical neutralization and aggregation, so
as to 1mprove image. Moreover, use of dye is more preferred than pigment.
Specifically, when electrically neutralized, the pigment in a dispersion state

can cause the aggregation more efficiently than the dye in a sohuble state,
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C. 1. direct blue 1, 2, 6, 15, 22, 25, 71, 76, 79, 86,
87, 90, 98, 163, 165, 1.99, 202 C. 1. direct black
19, 22, 32, 38, 51, 56, 71, 74, 75, 77, 154, 168, 171
5 (c) As basic dye: C. 1. 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, 67, 70, 73, 77, 87, 91 C_
1. basic red 2, 12, 13, 14, 15, 18, 22, 23, 24, 27,

29, 35, 36, 38, 39, 46, 49, 51, 52, 54, 59, 68, 69,
thi®,imf3pving,th82mad02, 104, 109, 112 10 C. 1. basic blue
1, 3, 5 7, 9, 21, 22, 26, 35, 41, 45, 47, 54, 62 65,
‘222 Pl PRyt g feofly: B ag Mg uiblens Sirgon
(d) As reactlve dye C. 1. reactive black 3, 4, 7,
1“111“1“12) ofganis gigments gachi 9@ 478l BBWPL, pighaloryan@e gaqup,
20, 21, 22, 25, 40, 47, 51, 55, 65, 67 C. 1. reactive

arlthch{mundﬂg gifyp, 2pin26,id@2 ¢2fip, Moxbne 290uOinddf ovdhp,
79, 96, 97 C. 1. reactlve blue 1, 2, 7, 14, 15, 23

Lh%ﬁ?md%%t ﬁ%ﬁxp 4?}(,1&(?’1:1 'ou S 1%9111!1? onga%,%?pz '1{11 He .théck,

under e present i nventon i ncl udes: a pa

particle may be an organic material, an inorganic

A7HEY iﬂ’%% grO“Bf ‘H@lsmglﬁ Jake Mlﬁ%ra’gam ‘e("bbhﬁﬁbu Aadd the like,
material. Particle conflguratlon i s not

and 1i} inorganic pigments such as iron oxide, titanium oxide, calcium

carbonate, barium sulfate, aluminum hydroxide, barium yellow, iron blue,
cadmium red, chrome yellow, and metal power.

Examples of pigment dispersing agent including anionic group
include’ polyacrylic acid, polymethacrylic acid, styrene acrylic resin, styrene
maleic acid, soluble vinyl naphthalene acrylic resin, soluble vinyl
naphthalene maleic acid resin, formalin  p-naphthalene sulfonate
condensation, carboxymethyl cellulose, starch glycolic acid, sodium alginate,
pectic acid, hyaluronic acid, and the like. The above anionic group
dispersing agents can be used in a form of acid, but alkali metal salts such
as sodium and potassium are also usable.

A typical example of the pigment having anionic group on its surface
1s carbon black that has carboxyl group or sulfonic group. Other examples
include those obtained by the following® phthalocyanine group pigment or

anthraquinone group pigment that is oxidized or treated by fuming sulfuric
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particularly Iimted, namely, any of sphere, bead
(moni liform or |rmmmanty|s al | owed. Bmmﬂesof
the organic material include polystyrene, 5
styrene-acrylic copol ynmer, polynethyl nethacrylate,
mel am ne resin, epoxy resin, silicon resin,
benzoguanam ne resin, polyam de resin, fluorine resin,
and a pol yner obtai ned by enul sion-pol ynerizati on and
the like of a,fi-unsaturated ethylene nononer, and
actdhéo theemby Extamluestgota)ﬁ)heyil Luorugpa st eulmt]ergxahp ah€a part of
| argely categorized into: i) 10 an inorganic salt
piSHER: @$rt€ad.ci um carbonate and ii) an inorganic oxide
such as S|I|ca (S|02) SpeC|f|c exanpl es of the
i nor éﬁ) q q@ §n1carbonate _ cal cium
nitrate Eaiei T?Jﬁl Al f‘ILH e‘é F AEFRTSURTaRiéon Hdnda dhpse
nitrate, aluntnun1chlor|de al um num sul fate, iron
cakegpriged intadicithdy s, decct biye, batic #5e | jeritied dy@ driesdiblcF@Fe
use as an aqueous treatnent |iquid, calcium

in 6AbP ORI n Lk M (i $rod QM ﬁéﬂtﬁ%&ﬁg%ﬁ‘%. t Iﬂfixugkale

haV|ng |OMISO|ubI|Ity |n water are pre

t a dis i on body
dbg‘ﬁbd& |naﬁ?‘h(e£ THoVe® b watt grrast Bbrl\‘f/g &aw@ﬁ@(%;an be
further i ncrease absorption capability and
migghretfartion papabitl such of pigecwnl ditanshowhidtrangs 20n be
nor e preferable A nmethod for inproving quality by

technology ?%épenegg Patent KSpL|?atuéﬁﬁkggQQEtSIE%”“d

(J . %@ Japanese Patent Application

() Ll\llgdbffﬁ% ¥$1220301, and the like) but riot
I|n1ted to these

C. 1. acid yellow 17, 23, 42, 44, 79, 142

C. 1. acid red 1, 8, 13, 14, 18, 26, 27, 36, 37, 42, 52, 82, 87,

89, 92, 97, 106, 111, 114, 115, 134, 186, 249, 254, 289

C. 1. acid blue 9, 29, 15, 92, 249
C. L. acid black 1,2,7, 24, 26, 94
C. I food yellow 3,4

C. 1. food red 7,9, 14

C. I. food black 1, 2

(b) As direct dye:

C. 1. direct yellow 1,12,24,26,33,44,50,86,120,132,142,]44
> 1L direct red L, 4,9, 13, 17, 20, 28, 31, 39, 80, 81, 83, 89, 225, 297
C. 1. direct orange 26, 29, 62, 102

24
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Speci fic exanpl es of the inorganic oxide include
silica (Si®), «cationized silica, titanium dioxide,
alum na (A12Q3) and the like, but not 5 limted to
these. The cationic particle under the present
i nvention can be used provided that at |east a
surface of the particle be cationic. Exanples of
cationic particle include cationic silica {cationized
silica (SIQ2)}, alumna (A1233), titanium di oxide,
C.poliyet bpar ticl e intrpdydd ng, eat ibanie, g6 owp, s@nd, ) 9g,
the |ike. Part|cularly the cationic partlcle under
h pr Yol NVention shows a good
”’ ?6 fﬁgﬁEaggregatlon mhen conbi ned with an anionic
colorant t hus showi ng hi gh effect for inproving imge
C.dudbiceyblaph terms of L%é%cﬁ?w$&ﬁﬂ-éét7bﬁFb7§tﬁ7cH¥i§68
particularly preferable anong the cationic particles.
17@ationic silica is usable provided that at |east a
surface of the 15 silica be cationized. Cationizing is
chi y;.chem cally and physically introducing
kﬁ' ﬁ‘\“EOL’IQdr‘f%ound on the surface of the silica. For
exanple the chemi cal treatnment of the surface can be
C.dabriledeBet by coupl ihgdii hd botpddhd neBhiseih, @&, £9,
silanol group, or by reacting alum num conpound with
32 he, b ld1cabs4sidiane) 6yrayps, dprapver 77,Mxiong silica
with cationic 20 conmpound in a solvent to thereby
y absorb the, gatien GORRO nad ngd-then,. .
(wﬁeﬁgégﬁ%éthe solvent Cg% ggh*@@e ?Eegéhaggﬁ ?7 ﬁﬁ.a,3€
treat ment of i s case,

cifi
I8exdndh €9 of» f%e)‘iaﬁf)oﬁ’ﬁ cf”sﬁpi ?:?a ’lﬁ%@d 5%3 doéoﬁ%’ il

material include: S 1 ZL, ST-20, S 1 -30, ST-40, ST-C
C.SThiN;ic 8Tac0, ST-1S3, S 1'9, 5@, 22 9, 20141, 9F; O, 5 5F2X85, 66, 67,
ST-YL, ST-XL, ST-UP, S 1'-OLJP (nade by N ssan

69, 75, 77, 78, 89, 92, 93, 105; 117, 120, 122, 124, 129, 137, 141, 147, 155
C. I. basic black 2.8

(d) As reactive dye

C. . reactive black 3, 4,7, 11, 12, 17

C. 1. reactive yellow 1, 5, 11, 13, 14, 20, 21, 22, 25, 40, 47, 51, 55,
65, 67

C. L. reactive red L, 14, 17, 25, 26, 32, 37, 44, 46, 55, 60, 66, 74,
79, 96, 97

C. 1. reactive blue 1,2,7, 14, 15, 23, 32, 35, 38, 41, 63, 80, 95

The treatment liquid under the present invention includes a particle.

The particle may be an organic material, an inorganic material, or an

25
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Chem cal Industries, Ltd.), Cataloid SI-350, SI-500
(made by DuPont), 5 N pgel AY-220, AY-420, AY-460
(made by N ppon-silica) and the like. Not [limted to
the above nethods, those having silica surface thereof
cationized can be preferably used. Cationic particle
can be obtained as product. Exanples of cationized
product of silica include ST-AK (nade by N ssan
Chemical 10 Industries, Ltd.). Exanples of alum na
oighoducibrdat Uuten Akl N a8Qka1100,p.200 ﬁ%gfi.é'ﬂ’gpu?onbyis not
Ni ssan Chem cal Industries, Ltd.) and.thF | $:t .
- g [ . di oxi de jproduct include Titan
EARIBLRE Bl id SO AT o S Profuet hoehud TLLEnR o
. abo e,Prod cts can be used as a water dispersion
T 'F]fgs?mé“ﬁérticle under the present; invention nay

be a cationic inorganic-organic conpound provided

t hat Exturipdesshaged that or@apar t i€d@riah  RlH{@ | [ jtymn e,
cationic particles can be used in conbination. *ﬁb
oun artjcle may be

e o> ani c. oo
TG BoRR0T BPhARLY) BRSSP GuR, welrie S iain eoaey
surface of an inorganic particle, 20 or Qpp05|§ely,
Ieﬁﬁ’5@§8PH?W§’@%PW&N@@aHh@¢g@ﬂhCPWWnend@kmﬂo,ﬁu&uﬁé&&ﬁm
of an organic naterial. For exanple, an .
anﬂn@rgahhnemngmmm@dcBﬁp@Mﬂ@ﬂ@@&kh@h&jm%ﬁn;Qﬁ&lQgécgﬂgegf
with cationic high nolecular material can be obtained

i 154100530 Jnorganic.particle in a solvent such
aiggnag?g?ﬁgﬁﬁﬂ?ﬁzﬁfﬁﬁgﬁggh8nd?ﬁ%#kﬁradyalIy addi ng
thereto c&%ionic,high nol ecul ar material in a form of

wat er*Hpp t(grt_hgdngbqaéuf@mggﬁri@l s Jergely categorized into! 1)
an inorganic salt such as calcium carbonate and ii) an inorganic oxide such
as silica (Si0g).

Specific examples of the inorganic salt include calcium carbonate,
calcium nitrate, calcium chloride, calcium sulfate, aluminum nitrate,
aluminum chloride, aluminum sulfate, iron sulfate and .the like, but not
limited to these. Tor use as an aqueous freatment liguid, calcium
carbonate, calcium nitrate, iron sulfate and the like having low scolubility in
water are preferable for easily obtaining a dispersion body. Moreovenr,
subjecting the above to cationization treatment may further increase
absorption capability and aggregation capability of the colorant, which is
more preferable. A method for improving quality by cationic agent is

proposed in a conventional technology {Japanese Patent Application



5 Specific exanples of cationic high nolecular

material include polyallylamne, polyvinyl am ne,
pol yi m ne, polyvinyl pyrolidone, polyethylene inne,
pol yvi nyl pyridi ne, am noacetal polyvinyl alcohol,

i onene pol yner, polyvinyl imdazole, polyvinyl

benzi kl phosphoni um  pol yal kyl al | yl amoni um

pol yam di ne, pol yam ne sul fone, cation starch, 10 and
the like. Particle added is preferably from about 0.01

Laleioghty hit-a) 30, Mmei ght 3, %iﬁﬁm epd . ﬁ@t/‘[ﬁﬁitcatt hAYi, gd Opon
nnre preferably from about wei ght %to 30 weight %

i t|cI tent 0 t % ss may fail to
” |evéqa&PSufFPé?Qhﬂke}?$€%%ﬂlpuoﬁé&éftﬁprovenent
mhlle particle content of 50 15 wei ght % or nore may
fai | Sptobt aiamles udlf ithe emorgirscharide sichbld isiljca (Si0y),
| -1 erei nabove, a plurality of cationic particles can
cafinits@dilidh, ORI DAt di8Ride, AYEhAUE (RBOL) 6he W-amet &fudl Sot
preferably 500 nmor |ess, nore preferably 200 nm or
hnh§§§ufﬁ9”‘the Vi ewpoi nt of di scharge stability. The
ge partlcle di aneter of 500 nmor nore is likely
to cause cl ogging of a 20 discharge head, leading to
di schig getioand pestitiseunder dhe parsticlieveitameten banuge
nmeasured with an optical 29 particle distribution
prévelied thshawiagtaa parthtelhe (Bt paetiek 1f cp@stiCl BxAm %rof
50% The particle becones the treatment liquid af
(dtl?g? \/\g%aqh%?(wr%ﬁg b)sédg(r)réllcnqglh Qca a(%’f'{in é,ihc‘aS(%ég{}rp 1[?1?1::1%1
g{erably used for stab|I|Z|ng the di spersion. The

o

ithapitgg flioxide, polymer particle introducing cationic group, and

10 the hke. Particularly, the cationic particle under the present invention
shows a good absorption-aggregation when combined with an anionic
colorant, thus showing high effect for improving image quality. In terms of
reactivity, cationic silica is particularly preferable among the cationic
particles. Cationic silica is usable provided that at least a surface of the

15 silica be cattonized. Cationizing is achieved by chemically and physically
introducing cationic compound on the surface of the silica. For example,

the chemical treatment of the surface can be carried out by coupling amino
compound with silica’s silanol group, or by reacting aluminum compound
with the silica’s silanol group. Moreover, mixing silica with cationic

20 compound in a solvent to thereby physically absorb the cationic compound,

and then removing the solvent can achieve the physical treatment of the
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stabilize dispersion by form ng electric double |ayers
on a surface of charged particle in such a manner
that the electric double |ayers electrostatically
repul se for preventing approach of the particle. The
particle is positively charged fromneutral to acid,
therefore anion sources are used as the 10 pepti zer
such as acetic acid, nitric acid, hydrochloric acid,
formc acid, lactic acid, alkali nmetal salts thereof,

swrigceoni mhsompouse cElecixaas 14 6L Lo nOXyiGhA QLbAGs 4 core
hydrate, sodi um pyrophosphate, sodi um

mBeXaBLARReSPRaL & g1 JRdiNe o dhe Like o bRt (hat o -
limted thereto.” The f?éa?ﬁg%t ’f%u?détﬁgé?P§h8$%“5loo’
RLesent, Lnvention be..Rroduced 15 by the follow ng

STahon A pSHs el 8T Vet SN Land Lot TEO0 Rrlenasiexded Miosan
prepare a dispersion liquid. Wen necessary, a

Chgarenl doflubliress ditdentCatsloiddilesht, 0S1-beo dinsn®Y $i;0DuPont),
liquid and then the thus obtained is peptized with a

Nipept Kzidng, KEchinewy-BXARLES 19 é) V8 pephi zer | _

i ncl ude a high $peed p§€§}§9HF1ﬂggﬁgg?sfgﬁgE%%ﬁp?in§OL

- peptizing machine, a dissglver, a colloid mlIl, 20 a

h"ﬁ@ﬁ% %h}?‘zégg"ta?feﬁndﬁa YHE Q2FERE PHEh GuURRehithecobertidrheed
l'i ke. Specifically, T. K Auto Honmom xer, T. K

cap beganterilelylised. Fl ow, U tra Homomi xer, 30 NNK col |ide
mll, and the |like. Rotation during peptization may

var yClibRic 1¥%PESIcOkafONSTt LMl 4 Qns, Of  fhe pepyizing = .
nachinéé,cbﬁt istr%ferany¢$¢éﬁ; gbdnopgﬁ%toif?ﬁﬁaﬁ5 of

P re.preferaply from 2 80 rpmto 8000 rpm

C(l s " L Al - A Y - r A Es 1 AT ) S

BRe 3 BB GGT: et ape P ac v ok i dvablsdoey Gineseial
to 1.00C. 5 Peptization tine may vary with types or

Indetisekt btd-bndiofmple opeptiipingrodme hhsiage Auinihs sol 100,
preferably from 0-01 hours to 48 hours.

200, 520 (made by Nissan Chemical Industries, Ltd.) and the like.

Examples of titanium dioxide product include Titania Series (made by

Idemitsu Kosan Co. Ltd.). Some of the above products can be used as a

water digpersion body.

The particle under the present invention may be a cationic
inorganic-organic compound provided that it be shaped into a particle. A
plurality of cationic particles can be used in combination.

The cationic inorganic-organic compound particle may be obtained
by absorbing cationic organic material to a surface of an inorganic particle,

or oppositely, by absorbing cationic inorganic material to a surface of an

P . o 4 o Dy e R - . . 5 .
orgamic material.  For example, an inorganic-organic compound particle
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For allowng the treatnment |iquid and the recording
liquid to have desired properties, or for preventing
the clogging of a nozzle of the record head which may
be caused by drying, a water-sol uble organic sol vent
is 10 preferably to be used. The water-sol uble organic
sol vent may include hunectant and penetrant. The
hunmectant is to be added so as to prevent the

cl oggi ng of the nozzle of the record head which may be

theausesabyd theh catiyhiothigbp@sicditirexandascaf thh&tained by
hunmect ant |nclude pol yatom c¢ al cohols such as

[, t th .
dlgf){/%to )n%{:l o r gg l]ﬁ)ﬂ Ieﬁt%ﬁ)i/be y\gDOI Lcc’celﬁ}él‘lg/’revf ﬁ,y} )é/lﬁg Sf y’<]:‘81 z;md

Ie col, 1, 3- butanedlol 1 ropanedi ol ,
thﬁnﬁ:gy ?ﬂ_ agd lﬁltgd,r},lgﬁﬂégl%]lon@ Ingbu@@ﬁ@dﬂ&mcﬁ;eual in a form of

1, 5- pentanedlol 1, 6- hexanediol, glycerin,
wamﬂxﬁwhﬁxas@hbkuhgaﬁmebhwhtj,3-hexanedio|,
1,2,4-butanetriol, 1,2,3-butanetriol, petriol, and

the lqlpgﬁﬂcali‘y#pl%tohg{ llonp(m}}ﬂ?f;nog{oﬁe(iaulgx()hrgq emcsl 1ndu§(\

et hyl ene gl yco monoet h et he

et he 20 dlethylene glycol nononeth
pg&aﬂg’ﬁa“‘%ﬁl‘ét hﬁoia‘ﬁ’én YRYEBE: noHOBERRE, et el yinydi ephiytladvec,
gl ycol nonobutyl ether, triethylene glycol nonobutyl
poétdibylene3imtird, paetimyl epme-ingﬂnypaimmra@mﬁ hydlyetBeralcohol,
propyl ene gl ycol nonoethyl ether, and the like; aryl

ioﬁérneerﬁol?fne@m (ﬁ&\%‘f'yp %ﬁplbg ?Hﬁnn@ﬁ eL;OWHelnF?‘%)}%Cmm

nonophenyl éthylene gly obenzi

ng, t |ke nltro en-i ncl udi ng heterocycllc
ol TaL EaH RS e A R, pyRSIT o BeNFation starch

hvdr oxyet hyl - 2- pyrol i done, 2-pyrolidone, 1, 3-dinethyl
andnfbgdddol i di none, ~~ c: tprolactam and t he li ke;

am des such as formam de, N-nethyl formam de,

- fornpgigig, Nid%‘ddhémﬂ]@ﬁ af)f;}r de’?bo@rn@)d]h%ud(?’% to 50

am nes such

weight % of the treatment liquid, more preferably from about 1 weight % to
30 weight %.  Particle content of 0.01 weight % or less may fail to achieve a
sufficient effect of image improvement, while particle content of 50
weight % or more may fail to obtain a sufficient discharge stability.
Hereinabove, a plurality of cationic particles can be used in combination.

Average particle diameter is preferably 500 nm or less, more
preferably 200 nm or less from the viewpoint of discharge stability. The
average particle diameter of 500 nm or more is likely to cause clogging of a
discharge head, leading to discharge failure.

£ ey o PR T B, . 11 {
[he average particle diameter can be measured with an optical

29
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s nmonoet hanol am ne, diethanol amne, triethano
am ne, nonoethyl noone, diethyl amne, triethyl
amne, and the like; sul fur conpounds such In as,
di met hyl sul f oxi de, sulf' ol ane, thiodiethanol, and the
|'i ke; propylene carbonate, ethylene carbonate,
y-butyrol act.one; and the Iike. The above solvents
may be used al one or in conbination. The penetrant is
added for the purpose of inproving wetting state of
parhielet dietitemdn bicyen, d;hkahh; 4 parfieie ali @hRge "B MR number
wetting state of the 15 recording liquid with the
sopgcordi ng nedium to thereby adj ust penetration rate.
As the penetrant t hose given by the follow ng formul a
are preferable. Specifically,
polyogyg?hV?éiE‘%PR ﬂﬁh%h??%&%@wﬁnéuﬂ&adrahtdﬁnemhébya
formula (1), acetylene glycol surfactant in the
Vehb%hhpwn@hlﬁvnnpmhymmveth&Wena-awwyheﬂn@brﬁggﬁgg%@p&de
in the formula (111), and 20 pol yoxyet hyl ene
pcpﬁ Loy RE RY b NG Al {BYL@thI?l S glﬂflé %& ant; in i\ 1’16 pE gﬁg&oﬁm
(1

V) which are capabl creaS|ng Sur f ace

the wetting state
St(ﬁulcli[(' glépiél%éqrhﬁy [%)g%éf]g (‘{gﬁg Iﬁ%‘i‘ égvgf{)‘géloﬁlﬂ fa“i«}{ e[ogi charged
,{=1r-0 (CHCHOFH . .. (T.) (R is a hydrocarbon chain

papfcle 4pgorhat oms6:rt that 4 hehilehir edoudte 15y dRE INCHRA A kel
to 20) [Formula 21 CI13 C1-13 Cl11 Cli3 CH;

rep B %&L@&1@h@jlpp%at h ofq;lﬂelpil rticle.  The particle is positively
charged from neutral to acid, therefore anion sources are used as the
peptizer such as acetic acid, nitric acid, hydrochloric acid, formic acid, lactic
acid, alkali metal salts thereof, zirconium compound such as zirconium
oxychloride hydrate, sodium pyrophosphate, sodium hexametaphosphate,
taurine, and the like, but not limited thereto.

The treatment liquid under the present invention can be produced
by the following method. A particle, water, and peptizer are mixed to
prepare a dispersion liquid. When necessary, a water-soluble solvent 18
added to the dispersion liquid and then the thus obtained is peptized with a
peptizing machine. Examples of the above peptizer include a high speed
rotary high shear type stirring peptizing machine, a dissolver, a colloid mill,
a homogenizer, an ultrasonic peptizing machine, and the like. Specifically,

T. K. Auto Homomixer, T. K. Homomic Line Flow, Ultra Homomixer,

30
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0C CElpClly | C112 CFl z I t) OTMI n ...

(Irr:) HH((mMm n: 0to 40) [Formula 31 li----(t

CEI2C 1-12)nHK -T 1) 10 (R is a hydrocarbon chain of
carbon atons 6 to 14 which nay be branched) 33
(Formula 4] Cn.3 f (0C112C 1E2)111 -(OIliCHz)R ..

(zv) (R is a hydrocarbon chain of carbon atons 6 to

14, mand n: 20 or |ess) 5 Exanples of usable
conmpounds ot her than those in the above
NNK collide mill, and the like. Rotation during peptization may vary with

types or constitutions of the peptizing machines, but is preferably from 500
rpm to 10000 rpm, more preferably from 2000 rpm to 8000 rpm.
Temperature during peptization is preferably from 5°C to 100°C.
Peptization time may vary with types or constitutions of the peptizing
machines, but 1s preferably from 0.01 hours to 48 hours.

For allowing the treatment liquid and the recording liquid to have
desired properties, or for preventing the clogging of a nozzle of the record
head which may be caused by drying, a water-soluble organic solvent is
preferably to be used. The water-soluble organic solvent may include
humectant and penetrant. The humectant is to be added so as to prevent
the clogging of the nozzle of the record head which may be caused by the
drying. Specific examples of the humectant include polyatomic alcohols
such as ethylene glycol, diethylene glycol, triethylene glyeol, tetracthylene
glycol, polyethylene glycol, propylene glycol, 1,3-butanediol, 1,3-propanediol,
2-methyl-1,3-propanediol, 1,4-butanediol, 1,5*pentanediol, 1,6-hexanediol,
glycerin,  1,2,6-hexanetriol, 2-ethyl-1,3-hexanediol, 1,2,4-butanetriol,
1.2,3-butanetriol, petriol, and the like; alkyl ethers of polyatomic alcohols
such as ethylene glycol monoethyl ether, ethylene glycol monobutyl ether,
diethylene glycol monomethyl cther, diethylene glycol monoethyl ether,

diethylene glycol monobutyl ether, triethylene glycol monobutyl ether,

31



formula (1) to formula (I1V) include al kyl ethers and
aryl ethers of polyatom c al cohols such as diethyl ene
gl ycol nonophenyl ether, ethylene glycol nonophenyl

et her, ethylene glycol nonoallyl ether, diethylene

gl ycol nonophenyl ether, diethylene glycol nonohutyl
et her, propyl ene glycol 10 nonohutyl ether,
tetraet hyl ene gl ycol chlorophenyl ether, and the liKke;
noni on surfactant such as pol yoxyet hyl ene

t-poleybxlype apydoé neokdeethy! copal yBsyiand el |n'1(h§)( >thyl ether,
fluorine surfactant; | ower alcohols such as et hano

I

w41 RRORANG! . LR art! rl efef Soc

it etlhy ene’ug 3218 rs oiJ h!(lgra (P ﬁg#nal Iigﬁlf‘ S]yc,ol
nder the present |nvent|on nay |nclude a

“'8’&‘?‘1’ Ve eUrractthnternsudived grardenal yedhmmonindm dal tljke;
pyridiniumsalt, imdazoline-type conpound, and the
nikidgen-iSpediifd balekycychx anpheaninchudes N-ansthly1- B it e,

anmoni um chl oride, lauryl dinethyl benZ|I ammoni um

N G b 1 b 0 Lmeth
f Qﬂ i‘%}h@%hyl EB;J i cforngelét%% ﬁﬁ@%;ﬁ qﬁ r‘ﬁgém %? o(ljléhnon(,

benzal koni um cthl ori iniu
,h2'he ta decen hydrox et hyl im dazoline, and 34 the
PRI e By ¥ Bﬁ1él§urﬁ§6ﬂéht5Wéh $%ck@&@eﬂﬂetthgﬂhvi
state with the printed materiel by decreasing surface
fotrengiidn fondhete by Nadioed tay Bfoenf-@fida] &,en LlQ,f likéd; h€nines such
particle layer, and can aggregate the anionic

«COl AN anoWV 401 W actant s
jeffe((:)tlv(rer10 for anrg%f%gﬁﬁnggéﬁ ?1Lﬁ“”m#h”n aPnBRithyl
d the rec UId under t he present

,_u'.rinHveﬂ}te-t Hgne, ﬁ&lr,ﬁ'&g aémfnl(,r gfl d 4hei g@ptepl;fu( seewentinguch
corrosion) and a second
as. dimethyl sulfoxide, sulfolane, thiodiethanol, and the like; propylene

carbonate, ethylene carbonate, y-butyrolactone; and the like. The above
solvents may be used alone or in combination.

The penetrant is added for the purpose of improving wetting state of
the treatment liquid with the recording medium or wetting state of the
racording liquid with the recording medium, to thereby adjust penetration
rate. As the penetrant, those given by the following formula (I) to formula
(IV) are preferable. Specifically, polyoxyethylene alkylphenylether
surfactant in the formula (1), acetylene glycol surfactant in the formula (IT),
polyoxyethylene alkylether surfactant in the formula (11D, and
polyoxyethylene polyoxypropylene alkylether surfactant in the formula (IV)

which are capable of decreasing surface tension of the hgquid, thereby
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antiseptic (preventing nold). Including the
antiseptics can suppress prosperity of fungus, to
t hereby increase preservability stability and i mage 10
stability. Exanples of the antiseptics include sodium
dehydr oacetate, sodi um sor bat e,
2-pyridi nethiol-1-oxide sodi um isothiazoline
conmpound, sodi um benzoate, pentachl orophenol sodi um
and the like. The treatnment |iquid and the recording
impk@hg thaderihhetaeestnihcrdBUENH A A&, FNel ude rust
preventive. Including the rust preventive can 15
[F&QSXﬁnﬁ metal rust on a surface of head and the Iike
whi ch surface contacting the liquid. Exanples of the
rust preventive include acid sulfite, sodium
thiosolfate, ammoni um thiodiglycolate, diisopropyl,
.&ﬁﬁﬂnﬂhmﬂ%ﬂ&&dkbﬁzbbhlhgf&thritoI tetranitrate{ ] )
di cyct’ohexyl ami ne anmoniumnitrite, and the like. 20
Exanpl es of pH adjuster include hydrides of alkal
net | S .. h. [ it hiym hydroxi de,. sodi um .
nycr oirs, e sk AT e BUEREE B 34 PRl Tnay be
amoni um hydr oxi de; quaternary anmmoni um hydr oxi de;
brapphedr hab {© 2Bhosphoni um hydr oxi de; carbonates of
al kali metal such as lithium carbonate, sodium
[Fearlardt e, potassi um carbonate, and the |ike; am nes
such as di ethanol amne, triethanol am ne, and the
l'ike; pqggic acid; % hydrochleri,c acid; nitric acid;
aceticiggfd; and t’glﬂike. Vi%ég§ity of(gﬂé t r eat ment
i.qui_d..can. be adj ysted.by .varying nsity._ _of .cationic
%glgti crd? dg”’n‘ i?~tyu‘sf \%afér‘:so?{um &d§é| VTS sGdh as
hunectant, penetfént and theAPike, density of the

“second antiseptic ?preventing?ﬁold),

i |

CH, CH,
I |

CH, CH,

L I

O O

T‘“ \t n = (1)
H H

{m, n: 0 to 40)
Pormula 3]
. v o 7
" 2 “_(()(JE{ZCJIIZ)Ilti . e . (III)
(R is a hydrocarbon chain of carbon atoms 6 to 14 which may be

branched)
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density of the first antiseptic (preventing
corrosion). At least one of the 10 treatnent |iquid
and the recording liquid included in the ink set under
the present invention preferably has viscosity of 5
nmPasee or nore. Adjusting the density of the above
addi tives can bring about the desired viscosity.
Herei nafter, the ink-jet printing nmethod and an
i nk-j et prlnter carrying out the nethod are
[b8§§6i1ﬁhd referring to the drawings. 15 FIG 1 and
FIG 2 ShOM/a constitution of "a cartridge which is
capabl e of receiving therldisn the recording liquid and
the treatnment |iquid undér the present invention.
RILG— { GsEdvig Cal 8% t-e+ (@) CHgrcpestive yi ew of the
cartridge, while é 2 shows & d?oss'%ectlonal " £#bnt
VIGM/Of t he cartrldge- A cartridge (20), as is seen in
FI G (5)s fdiydzoeaabor ictigin bbdyrbedQjtomeceiy il ngn2end hermei gy
an absorption body (42) for absorbing the recording
ledsiquid or the treatnment liquid. The cartridge body
(49) is forned in such a manner that 3G an upper

covef ) s adhered or. welded to an up
Iarggxgg Snaﬁﬁélb( C%@@Oﬁagﬁ(nﬁﬁb gﬁPtﬁW&@e“de? tho)p
is for for exanple, through resin nolding. The

“”HBQér&?EthBUHVP{ﬁﬁ )H@chuhedﬂﬁdpeﬂmms bodlyasichilass of
ur et hane foam body and the |ike. After being

polyatpnissicvielly sk erst @diitydehd8lRo L M ddbh A8, 1094,
the absorption body (42) naygabgor( he ?%corg A% kne

glvtglﬁlk‘l“ d}?l'imtsh%t}g g an ykcj%srémg%g?yldﬁﬁ%l(dg%h,ygmc glycol
mepaeﬁr&ﬂﬁ%ﬁ?s Za?céﬁgﬁpﬁéfytcpﬁ estmbnty | E4Quird roopson ey
head. A seal ring (46) mates with an inner
monobutyl ether, tetracthylene glycol chlorophenyl ether, and the like;
nonion  surfactant such as polyoxyethylene polyoxypropylene block
copolymer and the like; fluorine surfactant; lower alcohols such as ethanol,
Z-propanol, and the like. Particularly preferable is diethylene glycol
menocbutyl ether.

The treatment liquid under the present invention may include a
cationic surfactant such as quaternary ammonium salt, pyridinium salt,
imidazoline-type compound, and the like. Specifically, examples include
lauryl trimethyl ammonium chloride, lauryl dimethyl benzil ammonium

chloride, benzil tributyl ammonium chloride, benzalkonium chloride
¥

cetylpyridinium chloride, 2-hepta decenyl hydroxy ethyl imidazoline, and
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10 periphery of the supply port (45). The tipper cover
menber (44) is formed wth an atnospheric opening
(47). A cap nmenber (50) is nounted to the cartridge
body (49). The cap nenber (50) may prevent |eak of
the inside recording liquid or the inside treatnent
liquid which | eak nay be caused by a conpressive
deformation of 15 the case (43) in the foll ow ng
state. i) before | oading and when the supply port
th¢4&ke.i s bl ocked, handling the cartridge for |oading or
transportation or ii) when a pressure is applied to
PI G ‘**%  REHE, J%E%Eéﬁ%aﬂloﬁlﬁﬁmﬁm%%ﬁ% Yl YUy Pited
seaJ n%‘g‘the upper cover. nenber (44) a flln}sha ed
y t@éﬂe reqnny suplgeqhprponds t@seyjéwnafp@k%abrqlmyum of
100 M /n2 or nore. The seal nenber (55) has such a
theipmetisicdnyas ahd <eahgdrbestat tdsphienicccodpant NgWidv ) hianthe
a 37 plurality of grooves (48) which are fornmed

caBp NG ENE ALTDRANSE! £,0RE0L G, AE)  BRRLI N0 Lhe

at nospheric openlng ( nber (55)
haV|@g the oxyge neablllt of 100 m/n2 or nore
? rtgead lffHé mﬂ |tbw1ﬁ@mélfmeéwmd5 upRREdhy IEpepnt

in the fO||OMAng state i), with the cartridge (20)
inpadkedcaundetud a destr aas‘s&qu:r(@s&wrﬁi ngSidrghsdorpackd areherd
made of an alum num lamnate. filmand the |ike that

an'tisself)tri@ e(pﬁé\%@iﬁigj 119<96ﬁea*£’+41{1&% and . 15{\55 éﬂg cz[lrgcﬁrp .04,

|qU|d or the treatnent |qU| bei ng

sphere ent in a space A (see FIG 2
pr?wéll{ly otf I;mngfus to Lhuc Y ncrease pr eQexvablht(y stability and image

stability. lixamples of the antiseptics include sodium dehydroacetate,
sodium sorbate, 2-pyridinethiol-1-oxide sodium, isothiazoline compound,
sodium benzoate, pentachlorophenol sodium, and the like.

The treatment liquid and the recording liquid under the present
invention can include rust preventive. Including the rust preventive can
prevent metal rust on a surface of head and the like which surface
contacting the liquid. Examples of the rust preventive include acid sulfite,
sodium thiosulfate, ammonium thiodiglycolate, diisopropyl ammonium
nitrite, pentaerythritol tetranitrate, dicyclohexylamine ammonium nitrite,
and the like.

Examples of pH adjuster include hydrides of alkali metal elements

such as hithium hydroxide, sodium hydroxide, potassium hydroxide, and the



o

10

20

is formed between the absorption body (42) and the
cartridge body (49) causes air to be dissolved in the
recording liquid or the treatment .liquid; the air in
the recording liquid or the treatnent liquid can be

15 exhausted via the seal nenber (55) to a space
{between the cartridge body (49) and the pack nenber
which is disposed outside the cartridge body (49)}
having a hi gh degree of vacuum thus inproving

hldtegasmmﬂgnﬁfhyt(hemrdaﬁQﬁﬁiil(Bga)}J hash&hiQh 19@1 ot\r (at(giel txlnny
l[iquid. Alternatively, the cartrldge can I nt

ea 20 Her e |nkJ
‘gﬂrs?aﬁﬁl I}];Sn Lgf(ﬁrg d{}ndgixboniltt 3 Ogt ﬂ%ﬁ it (1 by g llémum
IS neth )d are descrlbed referrlng to the draw ngs.
caf% = lel "%‘ W RY R ben e apfihesiom aarbonstd, tartd ohe dfket henines
ink-jet printer wunder the present invention. In an

stichkap ediptiprrioht @mifel) ridth@nbl eahiRNtadd Ay dl]k@nq)()gﬂe acid;
recording liquid are received in the cartridge

ﬂn&ﬂlmc délﬁemt%nl cid;! aggtl ﬁag dg%{f?@% ﬁ_?:ord' ng liquid may

e su iled to a recor *Fom the cartridge

pEbreln the cartridge (20) is nounted in such a
st at é b ehidiegiea ot g caathvertiubicquisdvaning Hensity
ones f'or the recording liquids (for different

of gotions) poanihelsepgr dt edic Theurecoling g uj sdh @Hl@ Fan@
treatnent |iquid which are used are described above,

pehb@hﬁt Qﬁﬁ th@@ﬁa@t Q68X BL@I@eaui(%g)dq;rgg%Hﬁta(gae\ie&tlélg mold)

0 The’ record head
F . Being guided by a guide shaft (21) and
de%“&bi“gg S &Ef*z apys§ptig ?&éewé@ow cheadionl8) Al deamved &itla

treatment hquid and the recording liquid included in the ink set under the
present invention preferably has viscosity of 5 mPa-sec or more. Adjusting’
the density of the above additives can bring about the desired viscosity.

Hercinafter, the ink-jet printing method and an ink-jet printer
carrying out the method are described, referring to the drawings.

FIG. T and FIG. 2 show a constitution of a cartridge which is capable
of receiving therein the recording liquid and the treatment liquid under the
present invention. IFIG. 1 shows an external perspective view of the
cartridge, while FIG. 2 shows a cross sectional front view of the cartridge.
A cartridge (20), as is seen in FIG. 2. has a cartridge body (49) receiving
therein an absorption body (42) for absorbing the recording liquid or the

treatment liquid. The cartridge body (149) is formed in such a manner that
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timng belt (23) that, is driven by a main scanning
nmotor (24). On the other hand, a recording nmedi um
that is conveyed by a main scanning notor (25), a
mai n scanni ng notor (26) and a nain scanni ng notor
(27) and is controlled 15 (conveyed) by a sub-scanning
nmotor (17) via a gear (16) is placed in a position
opposite to the record head (18) by neans of a platen.
FIG 4 is an enlarged view of a nozzle face of the
anr eppeidedveach(ridiB)r. (14 snakehed 63 &)1 didssehar Q]i))ﬁlg‘ hhe opening
treatment liquid is disposed longitudinally. A nozzle
B32hse MHOZZhE (33)idad g (34)..and nozzle (35),
mﬁii%é%??@é|3fﬁ2b§§%§%ﬁ§?§%q3§§é (%%”Pgég?&ﬁﬁﬁpﬁﬁq'Vﬂ?gh
~a.magenta recording |liquid, a cyanogen recording
leH”quzﬁ?’—“ﬁnd%g}e tfﬁﬁekpt#%wm H 1B quprde 08@oRIG, b@lyshiosas
anot her constitution of the nozzle face. As is seen in
wEtl@ndoaal bodyhenchdrzlilas oeberie:iag c@angasshatierabhyd to the
FIG 5 shows a nozzle (36) and a nozzle (41) for

catlh$E&hanLgi giHne bl g lHoRYT G J.a nozzle (37),, a
nc;z&z‘ﬁhg ( 3%), )21 n’oz?ﬁeﬁ%‘j ,Hogﬁd@r%?rg%é ](bﬁfﬁﬁzb ﬁ'g‘r 2ldraicy
- di.scharging, respectively, the 5 yellow recording
l“VPgﬁFgﬁgfﬁftﬁﬁ@bﬁﬂ%ﬂ#ecording liquid, the cyanogen
recording liquid, and the black recording liquid. In
t he Tbearek hERDI (Lh8)artatierididRg4bphtha oo RsPeaich is
having the treatnment |iquid discharging nozzles

fodhspased .f eSPaGt bl 5k, A ‘{% 8ng )ap% 9'1'“ ht .end,
printing can be carried outIﬁ %?% on é*P&H%ﬁ%aﬁﬁgy”aH&

a backward,way of the record head 1? (18) on the

b ‘rfle%P}"i“égg“klﬁ\é?-a FFeosd ﬁ“é‘fﬁm f*d%ia?trw‘ég 4 anptsrit Withgam dnner
may be adhered first either on the forward way or the

pepadkwardtiwayupflp lpooweld) by Thadbeei agedfmémbe€ 0140Gs formed
recording liquid(s) on the treatnment liquid, or vice

with an atmospheric opening (47).

A cap member (50) is mounted to the cartridge body (49). The cap
member (50) may prevent leak of the inside recording liquid or the inside
treatment liquid which leak may be caused by a compressive deformation of
the case (43) in the following state: i) before loading and when the supply
port {(45) is blocked, handling the cartridge for loading or transportation, or
i1) when a pressure is applied to a wide sidewall during vacuum packing.

As is seen in FIG. 1, the atmospheric opening (47) is scaled by
sealing to the upper cover member (44) a film-shaped seal member (55)

which has oxygen permeability of 100 ml/m2 or more. The seal member

(55) has such a dimension as to seal the atmospheric opening (47) and a
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versa, thereby causing no i mage density difference
attributable to noving direction of the record head
(18). 15 Herein, the recording liquid and the
treatment |liquid which are discharged fromthe record
head 08) are nost preferably to be overlapped in the
sane portion. The present invention is, however, not
limted to this. For exanple, the follow ng cases are
included within the scope of the present invention:

phppliyy nfg{aane(4R) wtiicinarsn@rmidiestogat g rlItrrldsﬁ gblqu \Q‘g& r’ﬁlﬂg

20 thereafter is expanded by exudation and t

(end ksaQNe rth@p(pc?rg)smllznc Eﬁ)& nirfe® %f?@?%&rnﬁl l(%{}(g ?s:eglp 6\?(%68%:: YSS)

a profile of the inhage es a partiy

h%%Pégﬁgtreatnent,F%%ﬂuid with the recording |iquid.

OXYRRR PRKR PEEbLAC apling pe nywhie chay drimeothecedhe
in the ink-jet printing nmethod using the ink set

follawii weleHectt he recording liquid and the treatnment

l'iquid under the present invention has a very good

I magaiffhat is 5 free fromfeathering or color

bl eeding, and is excellent in waterproof and |ight
resi gt ance. P?ﬁhiculquyh even when a plain paper
sheet "8 NdBa 1§ Ing jkatpdb ovilh My wedriday GHedickid pader a
record article can have high quality i nage.

Her eidaafererd pmessereetsaid ed pedplmnabéomide HO B aBES um
according to 10 exannpl es. Production exanple 1 of
resi nmaAated; i t oG gegratdon of o
resin-coatedigiggdg%ggggty£§1§ %?26%¥3fP66“6FmﬁBFVﬁef“d

sol ut j.gn o
Wit the recording liquid or the treatment liquid being loaded:

state 1) an atmosphere present in a space A (see FIG. 2) that
18 formed between the absorption body (42} and the cartridge body
(19) causes air to be dissolved in the recording liquid or the
treatment liquid;

the air in the recording liquid or the treatment liguid can be

exhausted via the seal member (55) to a space {between the cartridge body
(49) and the pack member which is disposed outside the cartridge body {49)}
having a high degree of vacuum, thus improving degassing of the recording

liquid or the treatment liquid,

Alternatively, the cartridge can be integrated with the record head.

Hereinafter, the ink-jet printing method and the ink-jet printer

carrying out this method are described, referring to the drawings.
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A flask of 1 L provided with a nechanical stirrer, a
thernmoneter, a 15 nitrogen gas intruding tube, a
rotary flow tube and a droplet funnel was subjected
to a sufficient nitrogen gas substitution. Then,
styrene 1.1.2 g, acrylic acid 2.8 g, lauryl

nmet hacryl ate 12.0 g, polyethylene glycol nethacrylate
4.0 g, styrene macroner (As-6 nmade by Toagosei Co.,
Ltd.) 4.0 g, nmercaptoethanol 0-4 g are introduced,

and teaper akdw e anasxd Ngreas 8d:dn@tit @89t Che ]EJJI}e,Pt pRinter
m xture of styrene 1 00.8 g, acryllc acid 25

uA&WtXL Ip] =sJenl;,n1=’ \I;]oarﬁ[(%l atle ]flol%k Jo n?mﬁ@ﬁ Ili&‘:[ %ﬁ)é¥l§8}(}@ld

nmet hacrylate 0)'4Y
, Styrene_nacroner (AS—6 nade by Toagosei CD. Ltd.)
a%ﬁ’e.tlsj- grechebingpligetchanpl regewed, imAdbi sadiidee h{A0), and the
val eronitrile 2.4 g and nethyl ethyl ketone 18 g was

tretrtoppediguid thel theaskodiodg Bqbidn@up He upMiteBrtotahRcord head
droppi ng was conpleted a mxture of azobis dinethyl

RIS TA thyl e Ll c ne 18
% c';g{rr)le |{3 %lﬁ% f ask 91(!'{3 h% 58%1%@9 %o?e? "HEEU %(}mb&“@h
or ho at 65C azobls di met hyl valeronitrile
a ‘ngéa% & d)l’%fﬁér‘ih‘ﬁbw#’@é“f beughephéhe enpofir, thAfmemdmg
the reaction was conpleted, nethylethyllcetone 364 g

lignads (fb0ddtded. doiire) thebé kaskatdd tiher ebyrokE ahNid and the
pol ymer solution 800 g having density of 50% Part of

trd: R%LBQ'JY(HEH émcﬁt 'uqnué,’@is g([ dggf'nba:??dtlﬁovda ngl &oxe re peahh:l

a gel pernmeation chronatograph
sol vent tetrahydrofuran) to obtain a

@X&)}g‘i“@;l{mé@é%@émﬁﬂré%b? amitteftght of 15000.

The record head (18) is mounted to a carriage (19).  Being guided by
a guide shaft (21} and a guide shaft (22), the record head (18) is moved by a
timing belt (23) that is driven by a main scanning motor (24).  On the other
hand, a recording medium that is conveyed by a main scanning motor (25), a
main scanning motor {26) and a main scanning motor (27) and is controlled
{conveyed) by a sub-scanning motor (17) via a gear (16) is placed in a
position opposite to the record head (18) by means of a platen.

FIG. 41 is an enlarged view of a nozzle face of the record head (18).
A nozzle (31) discharging the treatment hquid is disposed longitudinally. A
nozzle (32), a nozzle (83), a nozzle (34) and nozzle (35), respectively,
discharge a yellow recording liquid, a magenta recording liquid, a cyanogen

recording liquid, and a black recording liquid.
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15 (2) Preparation of'resin-coated type black pigment.
The pol yner solution 22.2 g obtained in paragraph (1),
carbon black (Mnarch 880 nade by Cabot) 26.0 g,

nmol /L of potassium hydroxide solution 13.6 g,

met hyl et hyl | cetone 20 g, and ion exchanged water 30 g
were sufficiently stirred, and then were mxed with
three roll mlls (NR-84A 20 made by Noritake _
Conmpany) . The thus obtained paste was input, into ion
exchadhged watver ag@heg condRuaing ¢fhap nasleShid r e ;o seen in
sufficiently, and then nethyl et hyl ket one and maéer.
I'vwer g i gtd 1|1d7§,R|33\Ma¥1rbe@ﬂ‘rz?x\(;ﬂﬂqgﬁ}rgﬂ_y[ tﬁléh?glgog% ? Ht /azll(? (36)
resin-coated type bl ack plgge?t 60 ?bggeblagL ?n o

hqui d i i ng. i n-coate e car|
AR AT e GRR TR Flr b5 S5 oo 8
ion exanple 2 of resin-coated type pignent

Pr oduc _
n‘(zfr?‘?% ﬁuv%Sba@ ironzlof (39}, esidnacoht 6) typeisyRhbcOME PicgPBAL X1y, the
Paragraph (2) in the Production exanple 1 was | aced
yalpeateethdifX CBRbid, aﬁatnggkﬁ,t&a Q:%Pdi%gﬁﬁgﬁj Fh§PEaG e on

with yellow pignment; (Symuler Fast
y = - 10
) _ n | nk @ng gﬁen1g |§,_|n¢or orated.), tP
ety BRP i FaE M FoRFulng e T B grvmt head (13
<Production 1 of recording |iquid> Conponents of eact
acgprding ipoi;heom)ﬁwg-) repertdhagnki the dscawereat nigad, dis@l&ﬂ"gmg
then were filtered by a pol ytetrafl uoroethyl ene duce
nokkieerdif@se@sbipktivtBrat0f 10084 RMY 4 Qigthtg%rngbﬁ1:'1'21%1?}@,}“'(‘1%16163
each recording liquid. 15 (1) ﬁecordhn? "? ! (
¥ i n-copate e
Czﬁf]qu &ar 'EOWS'HE&' i%i"wg!:(?%%l’y arned3 a ri)a(:kward wa)g/pof the record head
(18) on the carriage (19). In other words, the treatment liquid may be
adhered first either on the forward way or the backward way, followed by
adhering of the color recording hiquid(s) on the treatment hguid, or vice
versa, thereby causing no image density difference attributable to moving
direction of the record head (18).

Herein, the recording liquid and the treatment liquid which are
discharged from the record head (18) are most preferably to be overlapped
in the same portion. The present invention is, however, not limited to this.
For example, the following cases are included within the scope of the
present invention: applying (namely, thinning) the treatment liquid which

thereafter is expanded by exudation and the like, and is overlapped with the

recording liquid, or only a profile of the image makes a partly overlapping of
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Resi n-coated type black pignment 10.0 weight part (O
10.0 weight part, resinis 3.0 weight part.)

1, 3-butanediol 22.5 weight part dycerin 7.5 weight
part 20 Surfactant (1) 1.0 weight part 2-pyrolidone
2.0 weight part 43 Sodi um dehydroacetate 02 wei ght;
part Sodiumthiosulfate 0.2 weight part [Ion
exchanged water Bal ance (2) Recording liquid 2 (used
for conparative exanple 1; black, 5 self-dispersion

thb YR&knfeaboleld 309, (rade. Ry, Laboly, sel f-di spersion type
pignent) 10.0 weight part 1, 3-butanediol 22.5 wei ght

part,, dycerin.7. 5 weight part 10 Surfactant (I) 1.0

wei gMO] (rs(é\frett, alé_u&kzlljc(.h ﬁ&}&%ﬂitemg}cée \Xé 1§lhtls: pb(g{u[ce Sad,ale ket

dehydroacetate 0.2 weight part Sodiumthiosulfate 0.2
prijinghmaphed usimn tex dhlangethohadier Bal ancelits [{BYd and the

Recording liquid 3 (used for conparative exanple 2;
trdtach ligeed bndbsper §icRBnt ¥RentioAHN!d 6,810 Rd080)s
free from feathering or color bleeding, and is excellent in waterproof and
light resistance. Particularly, even when a plain paper sheet is used for
the recording medium, the ink-jet record article can have high quality
mage.

Hereinafter, more detailed explanation is to be made according to
examples.
Production example I of resin-coated type pigment (Preparation of
resin-coated type pigment)
(1) Preparation of polymer solution
A flask of 1 L provided with a mechglnica}. stirrer, a thermomeler, a

nitrogen gas intruding tube, a rotary flow tube and a droplet funnel was
subjected to a sufficient nitrogen gas substitution. Then, styrene 11.2 g,
acrylic acid 2.8 g, lauryl methaerylate 12.0 g, polyethylene glycol
methacrylate 4.0 g, styrene macromer (AS-6 made by Toagosei Co., Ltd.} 4.0
g, mercaptoethanol 0.4 g are introduced, and temperature was increased to
65° C.

Then, a mixture of styrene 100.8 g, acrylic acid 25.2 g, lauryl
g A 8
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Caboj et 300 (made by Cabot, self-dispersion type

pigment) 10-0 weight part Acrylic resin emulsion

(made by Avecia) 5.0 weight part 20 ]., 3-butanedi ol

22.5 weight part dycerin 7.5 weight part 44

Surfactant (1) 1.0 weight part 2-pyrolidone 2.0

wei ght part Sodi um dehydroacetate 0.2 wei ght part

Sodi umthiosulfate 0.2 weight: part 5 |on exchanged

wat er Bal ance (4) Recording liquid 4 (used for
mb‘dh*ﬁa‘flatq VESdx anplobye8hande coppdr abll\/&lymaﬁm 8 & hydroxy

bl ack, dye type) C. 1. food black 2 3.0 weight part

(‘melymt}llﬂlglpit@ 608) ghtiyRard 111&%9()1{:;1;'#%}&‘@%8 ﬁlldxcbgf 'ioagosel Co.,
wei ght part Di ethylene gl ycol melg

0
Lt@‘)egt{ﬂ(?(nggg %Léce ‘lHPEQ%Ut yl %,E ”TEAPYJ gﬁghorgk@haﬁgenand

Balance 15 (5) Recordlng liquid 5 (used for
m%m Kefraceléhgmiae’ Bopbtdiokiheadfiasit §omez)5 hGurd. food
black 2 3.0 weight part dycerin 5.0 weight part

After the dropping was completed, a mixture of azobis dimethyl
valeronitrile 0.8 g and methylethylketone 18 g was dropped in the flask for
0.5 hours.  After maturing for 1 hour at 65° s, azobls dimethyl valeronitrile
1.8 g was added, then matured for another 1 hour.

After the reaction was completed, methylethylketone ‘364 g was
added into the flask, to thereby obtain polymer solution 800 g having
density of 50%.

Part of the polymer solution was dried, and then measured with a
gel  permeation chromatography (standard: polystyrene, solvent:
tetrahydrofuran), to obtain a wetight average molecular werght of 15000,

(2) Preparation of resin-coated type black pigment

The polymer solution 22.2 g obtained in paragraph (1), carbon black
(Monarch 880 made by Cabot) 26.0 g, 1 mol/L, of potassitum hydroxide
solution 13.6 g, methylethylketone 20 g, and ion exchanged water 30 g were
sufficiently stirred, and then were mixed with three voll mills (NR-84A
made by Noritake Company).

The thus obtained paste was mput into ion exchanged water 200 g,
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Et hyl ene glycol 5.0 weight part Diethylene glyco
15.0 weight part 20 N nothyl-2-pyrolidone 2.0 weight
part Diethylene glycol nonobutyl ether 3.0 weight
part 45 Sodi um dehydroacetate 0.3 weight part lon
exchanged water Bal ance (6) Recording liquid 6 (used
for conparative exanple 6; black, dye type) Direct
black 195 2.5 weight part 5 2-pyrolidone 10.0 wei ght
part dycerin 5 0 weight part |sopropyl alcohol 4.0

aeLight wpar 46y rDAQuitli Qe di el ah i haaktot }ikfé@hﬂ&%nﬂ{?}g%% water
wat er Bal ance 10 (7) Recordlng I|qU|d 11 (used f

w@%"(ﬂsﬁfi?ﬁ'mw 1<1é%ﬁPof1601e§%g1(aﬁ g‘, 1[1¥1 gn (:EE;%S@QI Lyp(, tlgc

resinis 3.0 MEIght part. )
pl@“@“bdf’%lﬁeéﬁ»(@ll rdp lqwidiigpindpag tesin- & ety earibnDlack in
wei ght part Surfactant (1) 1.0 weight part
an2apytol otiane weifhoveiightripant solR0ei it gehydr oacet at e

0.2 wei ght part

Production example 2 of resin-coated type pigment (Preparation of
resin-coated type yvellow pigment)

Paragraph (2) in the Production example 1 was repeated, except
that the carbon black was replaced with yellow pigment (Symuler Fast
Yellow 4181 made by Dainipp_on Ink and Chemicals, Incorporated.), to
thereby obtain resin-coated type yellow pigment,
<Production 1 of recording lquid>

Components of each of the following recording liquids were mixed,
and then were filtered by a polytetrafluoroethylene fluorine resin filter of

0.8 wm, to therchy produce each recording liquid.

(1) Recording lquid 1 (used for each example; black, resin-coated type)
Resin-coated type black pigment 10.0 weight part

(Of 10.0 weight part, resin is 3.0 weight part.)

1,3-butanediol 22.5 weight part
Glycerin 7.5 weight part
Surfactant (1) 1.0 weight part
Z-pyrolidone 2.0 weight part
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Sodi umthiosulfate 0.2 weight part 20 |Ion exchanged
wat er Bal ance (8) Recording liquid 12 (used for
conmparative exanmple 1; yellow, 46 self-dispersion
type) C. I. pignent yellow 17 (self- dispersion type)
10.0 weight part, 1,3-butanediol 22.5 weight part .
dycerin 7.5 weight part 5 Surfactant (I) 1.0 weight:
part 2-pyrolidone 2.0 weight part Sodium
dehydroacetate 0.2 weight part Sodiumthiosuifate 0.2
wei ghbdpan tichy dmaexiabanged wat er Bala@ggwégﬂﬁﬁ%ft .
Recording liquid 13 (used for conparﬁytvgnsﬁzione 2;

: f-dicspersion type + acrylic |, si on
ggggg&‘é@iﬁ““ﬁ‘%@%nt yel low 17 (sel T - di%sperditant ype)
10. 0, wei ght part Acrylic resin enulsion (nade by
Ayecﬁ%3e%#@“ﬁ%$§ﬁ¥ebart 11, 3- but anedBollaiz2- 5 wei ght
part. 15 dycerin 7.5 weight part Surfactant (1) 1.0

(Zhei gRecpdits Rqpiyr of i @dene Dr0 WRIPERIHRAT dyarSOE YM |

. lack,
dehydroacetate 0.2 weight part Sodiumthiosulfate 0.5

se MRl ghtrs RArd pe)

Cabojet 300 (made by Cabot, self-dispersion type pigment)

10.0 weight part

1,3-butanediol . 22.5 weight part
Glycerin 7.5 weight part
Surfactant (1) 1.0 weight part
Z-pyrolidone : 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part

Ion exchanged water Balance

(3) Recording liquid 8 (used for comparative example 2; black,

self~dispersion type + acrylic emulsion added)

Cabojet 300 (made by Cabot, self*dispersion type pigment)

10.0 weight part

Acrylic resin emulsion (made by Avecia) 5.0 weight part
1,3-butanediol 22.5 weight part
Glyeerin 7.5 weight part

44



[ui ]

10

20

20 lon exchanged water Bal ance (10) Recording liquid
14 (used for conparative exanple 3 and 47 conparative
exanple 4; yellow, dye type) C. |I. acid yellow 23 3.0
wei ght part Gycerin 10.0 weight part Ethylene

gl ycol 15.0 weight part 5 D ethylene glycol 24.0

wei ght part Diethylene glycol nonobutyl ether 4.0

wei ght part Sodi um dehydroacetate 0.3 wei ght part

| on exchanged water Bal ance (11) Recording liquid 15

(useguffatiagonpar ative exanpl e 5; yel | QW wEl4e pall
type) C. |I. acid yellow 23 3.0 weight part ~ dycerin

5.0 yeight, part Ethylene glycol 5.0 jght, part.
Di et%‘éP’g(ﬂledoglltycol 15. 0 wei ght part 15\["){"ed Weightpart

N- net hyl - 2- pyrolidone 2.0 wei ght part D ethylene

gl ycordipsnébitdypastinier 3.0 wei ght par .2 Sedibtmart
dehydroacetat:e 0.3 weight part |on exchanged water
Bal at@iuml@ioRaceeding Iiquid 16 (used o Qri¢@pRaF ative
exanple 6; yellow, dye 20 type) '

lon exchanged water Balance
(4) Recording liquid 4 (used for comparative example 3 and comparative

example 4; black, dye type)

C. L food black 2 3.0 werght part
Glycerin 10.0 we_ight part
IEthylene glycol 15.0 weilght part
Diethylene glycol 24.0 weight part
Diethylene glycol monobutyl ether 1.0 weight part
Sodium dehydroacetate (.3 weight part
fon exchanged water Balance
5) Recording liquid 5 (used for comparative example 5; black, dye type)

C. 1. food black 2 3.0 weight part
Glycerin 5.0 weight part
fthylene glyceol 5.0 weight part
-Diethylene glycol 15.0 weight part
N-methyl-2-pyrolidone 2.0 weight part
Diethylene glycol monobutyl ether 3.0 weight part
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Projet Fast Yellow 2 2.0 weight part 4% Direct yellow
86 1.0 weight, part (3-thiodiglycol 8.0 weight part

Et hyl ene gl ycol 8.0 weight part Acetynol EH (Kawaken
Fine Chem cals) 0.2 weight part 5 Isopropyl al coho

4.0 weight part |on exchanged water Bal ance
<Production 1 of treatnent |iquid> Conponents of each
of the following treatnment |iquids were nm xed, and
then were filtered by a pol ytetrafl uoroethyl ene

f | uoFbABum eshpdfdaktirte of 10 0.8 m th@Q%%ﬁh%y -oduce
each treatnent liquid (1) 'Preatnent |iqui I.(%Esed
for exapplignl)qRalyal Iyl am ne coated sjlica 15.0

wei ght gﬁf?“%éfﬁhggfn 10. 0 wei ght parﬁiﬂéﬂ?¥actant (1)
L. O I ght rt. 15 2-ethyl -1, 3- hexanedi ol 2.0 wei ght
“’%art }A‘E%‘ggﬁﬂfﬁﬁ%% (oaddphcemparnie aatmmat blsShdilymype)

thiosul fate 0.2 weight part |on exchanged water

Bal aRewct Plackflidgat ment |iquid 2 (used ofpgcpaMAke 2)

20 Alum na (A um na sol 520 made by N ssan Chem ca

| ndugtik@8doneltd. ) , 15.0 weight part (ﬁ%I \i:vg?rht part

Glycerin 5.0 weight part
Isopropyl aleohol 4.0 weight part
NaOH 0.4 weight part
lon exchanged water Balance
(7) Recording liquid 11 .(used for each example; yellow, resin-coated
type)
Resin-coated type yellow pigment 10.0 weight part
(Of 10.0 weight part, resin is 3.0 weight part.)
[,3-butanediol 22.5 weight part
Glycerin 7.5 weight part
Surfactant (I) 1.0 weight part
2-pyrolidone 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part
Ion exchanged water Balance
(8) Recording liquid 12 (used for comparative example 1; yellow,
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49 G ycerin 10.0 weight part Surfactant (1) 1.0

wei ght part 2-ethyl-1, 3-hexanedi ol 2.0 wei ght part
Sodi um dehydroacetate 0.2 wei ght part 5 Sodi um
thiosulfate 0.2 weight part |on exchanged water

Bal ance (3) "1'reatnment liquid 3 (used for exanple 3)
Cationic silica (ST-A K nmade by Ni ssan Chem cal
Industries, Ltd.) 15.0 weight part (solid) 10

G ycerin 10.0 weight part Surfactant (1) 1.0 weight

sepfaditperiat Bk} 1, 3- hexanedi ol 2.0 wei ght part Sodi um

dehydroacetate 0.2 weight part Sodiumthiosulfate 0.2

wei re . changed wat er ce (4)

T eat rr ety et TS A TV B h herve
exampl e 1, and conparative exanple 2) Cationic silica
(ST[TE@'W@@@%V)I Ni ssan Chemical | ndust ERésweightipyrt 15. 0
wei ght part (solid) 20 dycerin 10.0 weight part,

Sur f gédg@pin (1) 1.0 weight part 50 7.5 weight part

Surfactant (1) 1.0 weight part
2-pyrolidone 2.0 weight part
Sodium dehydroacetate (.2 weight part
Sodium thiosullate 0.2 weight part
lon exchanged water Balance

(9) Recording liquid 13 (used for comparative example 2; yellow,

self~dispersion type + acrylic emulsion added)

C. 1. pigment yellow 17 (self-dispersion type) 10.0 weight part

Acrylic resin emulsion (made by Avecia) 5.0 weight part
11,3-butanediol 22.5 weight part
Glycerin 7.5 welight part
Surfactant () 1.0 weight part
Z-pyrolidone 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part
lon exchanged water Balance

{10)  Recording liquid 14 (used for comparative example 3 and
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2-et hyl -

| ., 3- hexanedi ol

2.0 wei ght.

part Cation 050

(cationic surfactant nmade by Sanyo Chem cal

I ndustri es, (
dehydroacetate 0.2 weight part.
0.2 wei ght part
Tr eat ment .
Pol yal Il yl am ne 5.0 wei ght part
part 10 Ethyl ene gl ycol

Ltd.) 4.0 weight part.

| on exchanged water |
liquid 5 (used for conparative exanple 3)
A ycerin 10.0 wei ght

11..0 wei ght part

Sodi um
5 Sodi um t hi osul fate
Bal ance (5)

Di et hyl ene

cnyeisitiveo:x0nwaE dhtelpay, dye Dygdhy| ene gl ycol monobut yl
ether 12.0 wei ght P nood ot e B lance 15 (6
; 41 @xchangead water Ba S Bt At
wei ght. Ipakiti yellgp £x 9 rtgﬁi"‘(}é&}g %ﬂw‘ﬁl e 4)

Tr eat ment .
Al (Neg
par t

gl ycol
et hefithplegewdiaght part

wei ght, part,

(11)

type)

(12)

typ e)

Diethylene glycol

Diethylene glycol menobutyl ether

Sodium dehydroacetate

lon exchanged water

Recording liquid 15 (used for comparative

C. L. acid yellow 23
Glycerin

Ethylene glycol
Diethylene glycol

N-methyl-2-pyrolidone

Diethylene glycol monobutyl ether

Sodium dehydroacetate

Ton exchanged water

Recording liquid 16 (used for comparative

Projet Fast Yellow 2

l'iquid 6 (us(,.d forgconpa_ 1050 vl Dt
9H20 5.0 wei ght part ycerin 10-(

S’%W ene glycol 11.0 weight partl0.Dwetdhlirene

20.0 weight part 20 D ethylene glycol nonobutyl

Sodi um dehydr agaetalsgitQals

51 I on exchanged water

18

Sodi um dehydroacetate 0.1

P

Bal ance
24.0 welght part

4.0 weight part
0.3 weight part
Balance

example 5; yellow, dye

3.0 weight part
5.0 weight part
5.0 weight part
15.0 weight part
2.0 weight part
3.0 weight part
0.3 weight part
Balance

example 6; yellow, dye

2.0 wetght part
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(7) Treatment liquid 7 (used for conparative exanple
5) Quaternary anmoni um conpound (Cation G50 nmade by
Sanyo Chemi cal Industries, Ltd.) 15 5.0 weight part
G ycerin 10.0 weight part Diethylene glycol 20.0
wei ght part |on exchanged water Bal ance (8)
"I'leatnment liquid 8 (used for conparative exanple 6)
10 Cationic silica (ST-AK nade by Ni ssan Chenica

I ndustries, Ltd.) 15.0 weight part. dycerin 7.5

wei ghtirparéllowliset hyl ene glycol 7.5 weii@hgeiRal bartNitric
acid 0.6 weight part 15 lon exchanged wat er Bal ance

<l mage al,ity evaluation |> I mage qualjty of print
was gggﬁﬁgﬁgﬁxin the fol |l owi ng nannergi)f¥¥gLégﬂhering
An image quality was eval uated by observing a bl ack
char B&ledene gyepbrti on and conparing i £.0wveilshaprenk
sanple. Rank 5: No feathering is found. 52 Rank 4:
Ver y AtewnbEBHNEHAWig& nalriac faungicaBaNk  8:2 keatberiing are
found but are not practically

Isopropyl alcohol 4.0 weight part

Ton exchanged water Balance

<Production 1 of treatment liquid>

Components of each of the following treatment liquids were mixed,

and then were filtered by a polytetrafluoroethylene fluorine resin filter of

0.8 wm, to thereby produce each treatment liquid.

(1) Treatment liquid 1 (used for example 1)

Polyallylamine coated silica 15.0 weight part
Glycerin 10.0 weight part
Surfactant (1) 1.0 weight part
2-ethyl-1,3-hexanediol 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate | 0.2 weight part
Ton exchanged water Balance

(2) Treatment liquid 2 (used for example 2)

Alumina {Alumina sol 520 made by Nigsan Chemical Industries,

Ltd.) .15.0 weight part (solid)
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probl ematical. Rank 2: A fair amount of featherings
are found- 5 Rank |I: Many featherings are found. (2)
Col or bl eeding An imge quality was eval uated by
observing a boundary portion between a black solid

i mage and a yellow solid inmage and conparing it with

a rank sanple. 10 Rank 5. No m xed color is found.
Rank 4: Very few m xed colors are found. Rank 3= M xed
colors are found but are not practically

problehatiival . Rank 2: A fair anount oﬁ)gMK%9139 grs
are found. 15 Rank 1: Many m xed colors are oun

(3) Waar.digsi gtance 1 hour after the g
conpleteg the’black solid image port{é ‘ﬁg%tﬁﬂﬁbed

by fi. r as t heck for ink transfer to the
flngé$g§ A) 1ﬁ%‘d‘éqﬁénsity and back-t H-ougheldgnsity 20
An optical density was nmeasured froma surface of the

bl ackedohidehidmgectpoe ti on and from a chagkians,qf the
bl ack solid image portion, to 53 thereby obtain

respestiwgldicanishymge density and a back-t hrough
density. |5§)EXyness | mredi at el y aft@fgﬁﬁgﬂﬁﬂYﬁflng

was ?onnpxc%angtd wde(la ain paper sheet Balance

(3) Treatment liquid 8 (used for example 3)

Cationic silica (ST-AK made by Nissan Chemical Industries, Ltd.)

15.0 weight part (solid)

Glycerin 10.0 weight part
Surfactant (1) 1.0 weight part
2-cthyl-1,3-hexanediol 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part
Ion exchanged water Balance

(4) Treatment liquid 4 (used for example 4, comparative example 1, and

comparative example 2)

Cationic silica (ST-AK made by Nissan Chemical Industries, 1.td.)
15.0 weight part (solid)
Glycerin 10.0 weight part,

Surfactant (1) 1.0 weight part



(My paper made by NBS Ricoh Co., Ltd.) was pressed to
a print, so as to 5 check for ink transfer of the

bl ack solid inmage portion to the plain paper sheet,
(6) Waterproof After being dipped in ion exchanged
water for 1 mnute, the print was taken out, and

wat er adhesi on was absorbed wth a paper towel for 1(
natural dry. Density of the black solid i mage was
nmeasured before and after the di pping, and change

rati ocwad- deterahagdl as a fading rati . (éHDipsehar ge
stability Print was observed, and was checked for

di schar.ge failure based on., whetheg or t. .0 i
def et SoRHAE RGOl UOR BE 5B ERb a8 ugpies
print was neasured with a gl ossiness neter (4501 nade
Lty BYK Gardner). <Viscosity neasuremedt0 wsighheart
recording liquid and the treatment liquid thus
pr odseddmnesle drdfcatp@sur ed for vi scosiptywalgh?dpatt Wi th
a rotary Rtype viscosineter (Series 500 nmade by TXI
" SA CO L TR, 54 (Exanple 1) A treatnment |igquid
v carf$$%§§3%3§iﬁ%§8ed with a treatnentbrﬁgﬁ¥€af?rg
yellow recording liquid cartridge was | oaded with a
yel | 6w ¢ebargihyalaiquid 1, and a bl adklaweor di ng
liquid cartridge was | oaded with a bl ack recording

(5) Treatment liquid 5 (used for comparative example 3)
Polyallylamine 5.0 welght part
Glycerin 10.0 wei.ght part
10 Ethylene glycol 11.0 weig;'ht part
Diethylene glycol 20.0 weight part
ethylene glycol monobutyl ether 12.0 weight part
Sodium dehydroacetate 0.1 weight part
lon exchanged water Balance
15 (6 Treatment Hquid 6 (used for comparative example 4)
AlNO3)3-9H20 5.0 weight part
Glycerin 10.0 weight part
Ethylene glycol 11.0 weight part
Diethylene glycol 20.0 weight part
20 Diethylene glycol monobutyl ether 12.0 weight part
Sodium dehydroacetate 0.1 weight part



51liquid 1, thereafter the above cartridges were
mounted to an ink-jet printer in FIG 3, to thereby
carry out a print, evaluation. My paper (plain paper
sheet made by NBS Ricoh Co., Ltd.) was used for a
recording nmediumfor carrying out a print test.
Printing was carried out in such an order that the
treatment liquid was adhered at first to the paper
sheet, and 10 subsequently the recording |iquids of
var i busexsblorsd werter adhered on the tngaiment |iquid.
The print after the test was eval uated on feathering,
(7xol orrdakgedi NGy Led £51.51,3068. I mage density,
hack-t hr ough 35%%??3%‘%@@&2@@?‘%%%3ﬁﬁﬁ?%%p oof The
resuhh§(§rgnshomn i.n Table 2. 15 (Exanple 2 to exanple
5) PrIALTPAET ST HE camapiiel 1 were repeated, except
that, the treatnent liquid 1, the black recording
| i qUiCEtPNARE0 niveleylst Souy Ehomdiddndhitgiaidrd j n t he
exanple 1 were replaced respectively with those shown
5 in Table 1. Test results are shown iQOTapLF_Z. 20
(Comparative exanple | to conparative exanplEP8jt print
tesq§IE)ﬁ£he exanple | were repeated, except that the
55 treatnent liquid 1, the recording 19-§urdght pad t he
recording liquid 11 in the exanple 1 were replaced
r espéstlistergelicth t hose shown in Tabl 208 w8t part
results are shown in Table 2. 56 'y NWNo Oo CDto

c' J lp®exchanged water Balance

(8) Treatment liquid 8 (used for comparative example 6)
1 Cationic silica (ST-AK made by Nissan Chemical Industries, Ltd.)

15.0 weight part
Glycerin 7.5 weight part
Diethylene glycol 7.5 weight part
Nitric acid 0.6 weight part
15 lon exchanged water Balance

<Image quality evaluation 1>
Image quality of print was evaluated in the following manner.
(1) Feathering
An image quality was evaluated by observing a black character
20 portion and comparing it with a rank sample.

3 - iy . . y
Rank 5: No feathering is found.
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Rank 3: Feathering are found but are not practically
problematical.
Rank 2: A fair amount of featherings are found.
5 Rank 1: Many featherings are found.
(2) Color bleeding

An 1mage quality was evaluated by observing a boundary portion
between a black solid image and a yellow solid image and comparing it with

a rank sample.

10 Rank 5: No mixed color 1s found.
Rank 4: Very few mixed colors are found.
Ranlk 3: Mixed colors are found but are not practically

problematical.

Rank 2: A fair amount of mixed colors are found.
15 Rank 1: Many mixed colors are found.
(3) Wear resistance

1 hour after the printing was completed, the black solid image
portion was rubbed by finger, so as to check for ink transfer to the finger.
(4) Image density and back-through density
20 An optical density was measured from a surface of the black sohd

image portion and from a backface of the black solid image portion, to
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(5 Dryness

Immediately after the printing was completed, a plain paper sheet
(My paper made by NBS Ricoh Co., Ltd) was pressed to a print, so as to
check for ink transfer of the black solid image portion to the plain paper
sheet.
(6) Waterproof

After being dipped in ion exchanged water for 1 minute, the print
was taken out, and water adhesion was absorbed with a paper towel for
natural dry.  Density of the black solid image was measured before and
after the dipping, and change ratio was determined as a fading ratio.
(7 Discharge stability

Print was observed, and was checked for discharge failure based on
whether or not image defeet was found.
{8) Glossiness

60° glossiness of print was measured with a glossiness meter (4501
made by BYK Gardner).
<Viscosity measurement 1>

The recording liquid and the treatment liquid thus produced were
measured for viscosity at 25° (' with a rotary R-type viscosimeter (Series

500 made by TOKI SANGYO CO_, 1.I'D.).
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q ' dAQrenthbniliquéd t:éjrtrilﬂgﬁ wasGofded with a treatment liquid 1, a

yellow recording hiquid cartridge was loaded with a yellow recording liquid 1,
and a black recording liquid cartridge was Joaded with a black recording
liquid 1, thereafter the above cartridges were mounted to an ink-jet printer
in FIG. 3, to thereby carry out a print evaluation. My paper (plain paper
sheet made by NBS Ricoh Co., Ltd.) was used for a recording medium for
carrying out a print test. Printing was carried out in such an order that
the treatment liguid was adhered at first to the paper sheet, and
subsequently the recording liquids of various colors were adhered on the
treatment lquid.

The print after the test was evaluated on feathering, color bleeding,
wear resistance, 1mage density, back-through density, dryness, and
waterproof.  The results are shown in Table 2.

{(Example 2 to example 5)

Print tests in the example 1 were repeated, except that the
treatment liquid 1, the black recording liquid 1 and the yellow recording
liquid 1 in the example 1 were replaced respectively with those shown in
Table 1. Test results are shown in Table 2
(Comparative example 1 to comparative example 6)

Print tests in the example 1 were repeated, except that the
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treatment hquid 1, the recording liquid 1 and the recording Haquid 11 i the
example 1 were replaced respectively with those shown in Table 1. Test

results are shown in Table 2.
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m xed, and then were filtered by a Teflon filter of
0.8 pm to thereby produce each recording liquid. 5
(14) Recording liquid 21 (used for conparative exanpl e
7; black, self-dispersion type) Cabojet 300 (rmade by
Cabot, self-dispersion type pignent) 1.0.0 weight
part 1,3-butanediol 7.5 weight part 10 A ycerin 2.5
wei ght part Surfactant (general formula (1)) 1.0

wei ght part. 2-pyrolidone 2.0 weight part Sodium

dg¢hydroa¢etafe O] 2 wWei ghf payt [Sodrumrtjn-osut-fate 0.2
wei ght part, | 15[1on| exchanged water} Baljance (15)
Recorgli ng Li guiid 22 [uSed for ®xanple ;| bt dcks
sel f -#i spers|on |type) Cabojet 300 (jmade by |Cabgt,
self dispers|on fypej pignent 10. 0 jwei ght part,] 20
1,§;p%£aweg|olﬁ12u9 wei ght part | 59 Id ygerif 4.
méggﬁ&;garﬁ Sirfagtpnt (general| for d (§)) 2.0
weEghts fprf | 22 pyrdl j done 2.10 i ght| garit & Sodi ym
Ay L A S o . o = +2 -3 42
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5 Sodiumthiosulfate 0.2 weight part [|on exchanged
wat er Bal ance (16) Recording liquid 23 (used for
exanpl e 7; black, self-dispersion type) Cabojet 300
(made by Cabot, self-dispersion type pignent) 10 10.0
wei ght part 1, 3-butanediol 15.0 weight part dycerin
5.0 weight part Surfactant (general fornula (1)) 1.0
wei ght part 2-pyrolidone 2.0 weight part 15 Sodi um
dehydroacetate 0.2 weight part Sodiumthiosulfate 0.2

<Kyeidghtion garftrecne kighadiged wat er Bal ance (17)
Recording liquid 24 (used for exanple 5, exanple 8,
exa exampl.ernl..0 and Lal Ve exa Biwere
Bl ack g e e R e SO ke e
Cabot, self-dispersion type pignent) 60 10.0 weight

miggely and thepuvaredil Gire @ bysa veiflght filiar tof 0GP yeer fntiFersby
wei ght part Surfactant: (general fornmula (1)) 1.0

prd@LGNta ReFdeopdidpRY @RI done 2.0 wei ght part  Sodi um
dehydr oacet at e 8.2 wei ght part

(14) Recording liquid 21 (used for comparative example 7; black,
self~dispersion type)
Cabojet 300 {(made by Cabot, self-dispersion type pigment)

10.0 weight part

1,3-butanediol 7.5 weight part
Glycerin 2.5 weight part
Surfactant (general formula (1)) 1.0 weight part
Z2-pyrolidone 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part
Ton exchanged water Balance

(156)  Recording liquid 22 (used for example 6; black, self-dispersion

Cabojet 300 (made by Cabot, self-dispersion type pigment)
10.0 weight part

1,3-butanediol 12.0 weight part



Sodi umthiosul fate 0.2 weight part |on exchanged

wat er Bal ance (18) Recording liquid 31 (used for
conparative exanmple 7; yellow, 10 self-dispersion
type) C. 1. pignent yellow 17 (self-dispersion type)
10.0 weight part 1,3-butanediol 7.5 weight part
dycerin 2.5 weight part 15 Surfactant (general
formula (1)) 1.0 weight part 2-pyrolidone 2.0 weight
part _ Sodi um dehydroacetate 0.2 wei ght part Sodi um
t hi oét¥eate 0.2 wei ght part |on exchanged:isat gsirt

Bal ance 20 09) Recording liquid 32 §uzsd1for.exanPle
6; bk QWi a S€leh 10 SRGT iuc 1 type 7 () Wed IgI’TzEV :
yel ?/gw %\gtilggdlg’%?gii“ ggg{@i gg(lt))Spe) 10.0 V\EI“Q%K%)}}LD%}{{ _

1, 3-put anedi ol 12.0 weight part 5 Gycerin 4.0 weight
part §U?Phg?%%t (general formula (1)) 210 @evghtghtrtpar t
2-pyrolidone 2.0 weight part Sodium dehydroacetate

0.2 weight deBYlroacetate 0.2 weight part
5 Sodium thiosulfate (0.2 weight part
fon exchanged water Balance

—

(16} Recording liquid 23 (used for example 7, black, self-dispersion
type)

Cabojet 300 (made by Cabot, self-dispersion type pigment)

10 10.0 weight part
1,3-butanediol 15.0 weight part
Glyeerin 5.0 weight part
Surfactant (general formula (1)) 1.0 weight part
Z2-pyrolidone 2.0 weight part

15 Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part
Ton exchanged water Balance

(17 Recording liquid 24 (used for example 5, example 8, example 9,
example 10 and comparative example 8; black, self-dispersion type)

20 Cabojet 300 (made by Cabot, self-dispersion type pigment)
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Sodi umthiosulfate 0.2 weight part 10 lIon exchanged
wat er Bal ance (20) Recording liquid 33 (used for
exanple 7; yellow, self-dispersion type) C 1.

pi gment, yellow 17 (self-dispersion type) 10.0 wei ght
part 15 1, 3-hutanedi ol 15.0 weight part, dycerin
5.0 weight part: Surfactant (general forrmula (1)) 1.0
wei ght part 2-pyrolidone 2.0 weight part Sodi um
dehydroacetate 0.2 weight part 20 Sodi umthiosulfate
0.2 weight part. 62 lon exchanged waien Bakaogar( 21)
Recording liquid 34 (used for exanple 5, exanple 8,
exanpl,e 9, xanpl e 10 and conparativg, exanple 8;
yelrgﬁﬁnggp?gﬁispersion type) C. |I. p?@ﬁéﬁ@gbgpﬁﬁw 17
(sel f- dispersion type) 5 10.0 weight part

1, 3-Bltcanedi ol 22.5 weight part. d ytérweaightpanei ght
part Surfactant (general fornula (1)) 1.0 weight part

2- pvb;@!fg %g%g 5%2?- LMEEGAL RarH 10 Sodi umgdehydroacetate

0.2 i g
5) Z-pyrolidone 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part
Yon exchanged water Balance

(18)  Recording liquid 31 (used for comparative example 7; yellow,
10 self-dispersion type)
C. 1. pigment yellow 17 (self-dispersion type)

10.0 weight part

1,3-butanediol 7.5 weight part
Glycerin 2.5 weight part

15 Surfactant (general formula (I}) 1.0 weight part
2-pyrolidone 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part
lon exchanged water Balance

20 (19)  Recording liquid 32 (used for example 6; yvellow, self-dispersion
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Sodiumthiosulf'ate 0.2 weight part 1|on exchanged
wat er Bal ance <Production 2 of treatnent |iquid>
Components of each of the following treatnment |iquids
were 15 mixed, and then were filtered by a Tefl on
filter of 0.8 m to thereby produce each treatnent
liquid. (9) Treatnent liquid 11 (used for exanple 5,
and conparative exanple 7) Cationic silica (ST-AK
ggpe by Ni ssan Chemi cal Industries, 20 Ltd.) 5.0

i ght part (solid) 63 dycerin 5. 0 weight part
Surfactant (general fornmula (1)) 1.0 weight part

2-et byl ﬁig%eﬁ@%ngw P‘} (%“O(‘]l nggl)!éo (ti}m So.di um

dehydr oacetate 0 MEIg thiosul fate
0.2 weight part lon exchanged wat er Bal ance pi a)
Treatment |liquid 12 (used for exanpl el8,0 exaipler?

and exanple 8) Cationic silica (ST-Ali nade by N ssan

Chem galuthndysfiries, 10 Ltd.) 5.0 vvew S I|d)
G ycerin 10.0 weight part Surfactant %gtﬁggﬁﬁF% ?

(I))Gﬂmo wei ght part

5 erin 4.0 weight part
Surfactant (general formula (1)) 1.0 weight part
Z2-pyrolidone 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part

10 lon exchanged water Balance
(20)  Recording liguid 33 (used for example 7; yellow, self-dispersion
typel
C. I. pigment yellow 17 (self-dispersion type)
10.0 weight part
15 1,3-butanediol 15.0 weight part
Glycerin 5.0 weight part
Surfactant {general formula (1)) 1.0 weight part
Z2-pyrolidone 2.0 welight part
Sodium dehydroacetate 0.2 weight part
20 Sodium thiosulfate 0.2 weight part
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2-ethyl -i,3-hexanedi ol 2.0 weight part Sodi um
dehydroacetate 0.2 weight part 15 Sodiumthiosulfate
0.2 weight part |lon exchanged water Bal ance (11)
Treatnment liquid 13 (used for exanple 9) Al um na
(Alum na sol 520 made by Ni ssan Chem cal I|ndustries,
Ltd.) 5.0 weight part (solid) 20 dycerin 10.0 wei ght
part 64 Surfactant (general forrmula (1)) 1.0 weight
part 2-othyl-i, 3-hexanediol 2.0 weight part Sodium
dehytihoaegtat-edOvewei ght part  Sodi umdlhhesul fate 0.2
wei ght part 5 lon exchanged water Bal ance (12)

eat,ment UId used for exanple 1 tionic,
Cff PR léi“ qr‘f’é%léélb@ R S el Bar < PRl Br pRanFle 9,
Ltd.) 5.0 weight part (solid) dycerin 10.0 weight
expartle 100 Bucdfmphantivy geneplkl 8;fei i, ae [t Jippdrso e ght
part; 2-ethyl-1, 3 hexanedi ol 2.0 meight part Cation
%88???“ Nt %és;'é aCE@ S(‘ 15501?1011% é@ Chemi cal |

dehydroacetate 0. 2 melght part
10.0 weight part

1,3-butanediol 22.5 weight part
Glycerin 7.5 weight part
Surfactant (general formula (I)) 1.0 weight part
2-pyrolidone E 2.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part
lon exchanged water Balance

<Production 2 of treatment ligquid>

Components of each of the following treatment hiquids were
mixed, and then were filtered by a Teflon filter of 0.8 pum, to thereby
produce each treatment liquid.
(9) Treatment liquid 11 (used for example 5, and comparative
example 7)

Cationic silica (ST-AK made by Nissan Chemical Industries,

Ltd.) 5.0 weight part (solid)
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15 Sodium thiosul fate 0.2 weight part |on exchanged
wat er Bal ance (13) Treatnent |liquid 15 (used for
conparative exanple 8) Anionic silica (ST-ZL nmade by

Ni ssan Chemi cal Industries, Ltd.) 34.6 weight part
(solid) 20 Gycerin 1.0.0 weight part 65 Surfactant
(general formula (1)) 1.0 weight part,

2-ethyl -1, 3-hexanedi ol 2.0 weight part Sodi um
dehydroacetate 0.2 weight part Sodiumthiosulfate 0.2
wei ghitygaint 5 |1on exchanged watgn Bakfpgar<Vi scosity
nmeasurenent 2> The recording liquid and the treatnent
l'i quizd..£.hus pr.oduc were asured for viscosity at
o5t hERaR o BB G T oo TEvuriEhy Bart es 500
made by TOKI SANGYO CO., 1.0 (Exanple 5) A bl ack

r eco¥dithyg 1 Bquixdinedidlr i dge was |dadedgwt phhr@a bl ack
recording liquid 24, a yellow recording |iquid

cartei ( J.wth a yellgw recording Iiquid
34, Sa(lﬁ glgl }&Ir@gbé(lthrr%g?gjltf'qui d cartrtlg‘gd'éel kPa¥loaded with
a treatnment liquid 11, thereafter the above cartridges
wer eSaBuppilvedifae an i nk-j et pri.atvenghhpkG 3, to
thereby carry out a print evaluation. My paper (plain

Paper,nSheshnpBgds ¥, NBS Ricoh Cg,,, Ltd.)

(i3 Treatment Jiquid 12 (used for example 6, example 7, and

example 8)

Cationie silica (ST-AK made by Nissan Chemical Industries,

1.td.) 5.0 weight part (solid)

Glycerin 10.0 weight part

Surfactant (general formula (1)) 1.0 weight part

2-ethyl-1,3-hexanediol 2.0 weight part
Sodium dehydroacetate (.2 weight part
Sodium thiosulfate 0.2 weight part
Ion exchanged water Balance

(11)  Treatment liquid 13 (used for example 9)

Alumina (Alumina sol 520 made by Nissan Chemical Industries,

Ltd.) 5.0 weight part (solid)

Glycerin 10.0 weight part
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was used for a recording nmediumfor carrying out a
print test. Printing was carried out in such an order
that the treatnment liquid was adhered at first to the
paper sheet, and subsequently the recording 20
l'iquids of various colors were adhered on the
treatnent liquid. 66 Image quality of the record
article thus printed was evaluated in the foll ow ng
manner. <lmage quality evaluation 2> (1) Feathering 5
An i gRAGQURIGE Yo MRS eY@kuaped by qbsetving a bl ack
character portion and conparing it wth a rank
sanple. Rank 5: No feathering is found. Rank 4: Very
few f&burekPiyEaardid ound. Rank 23! weagtthetitngs are
found but are not 10 practically problematical. Rank
2: Agddaum aspbaedtateat herings oar @ eh@unshrt Rank 1.:
Many featherings are found. (2) Color bleeding An

I mage quality was eval uated by gbserving a boundary
15 p%?cﬂf‘éih“b‘éﬁm%‘ﬁ 2 bl ack sol i 87 Hggeh it ta yel | ow
solid image and conparing it with a rank sanple. Rank

5. Nowdxednged erates found. RanBdandMery few m xed
colors are found.

{12)  Treatment liquid 14 (used for example 10)

Cationic silica (ST-AK made by Nissan Chemical Industries,

Ltd.) 5.0 weight part (solid)

Glycerin 10.0 weight part
Surfactant (general formula (1)) 1.0 weight part
2-gthyl-1,3-hexanediol 2.0 weight part

Cation GBO f{cationic surfactant made by Sanyo Chemical

Industries, Ltd.) 4.0 weight part
Sodium dehydroacetate 0.2 weight part
Sodium thiosulfate 0.2 weight part
Ion exchanged water Balance

(13} Treatment liquid 15 (used for comparative example 8)
Anionic silica (ST*ZL made by Nissan Chemical Industries, Ltd.)
34.6 weight part (solid)

Glycerin 10.0 weight part

65
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Rank 3: M xed colors are found but are not 20
practically problematical. 67 Rank 2: A fair anount of
m xed col ors ‘are found. Rank 1= Many mi xed colors are
found. (3) Inmage density and back-through density An
optical density was neasured froma surface of the
black 5 solid imge portion and from a backface of
the black solid inage portion, to thereby obtain
respectively an image density and a back-through
densbBuytact4)t Beyneddohpuediiat el y af t en ¢ heidii bk ng
was conpleted, a recording 10 nedgun1(wy paperdnade

b Rcoh Co. . Ltd.) was pressed tg a record
a¥tP%$%’ﬂﬁ§§H“§ﬂ@£?ng% pressure, so gé)W8”§ﬁé%¥*for
ink transfer of the black solid imge portion. (5)
Wat ebpliost dahy@rabeiang di pped in i on exchanged wat er
for 1 mnute, the 15 record article was taken OUti
and - : i-on was absorbed with aper towe

f or %@%E%éﬁ%g§§k9%%nsity of the blacksg%ﬁFgﬁﬂﬁﬁﬁé was
nmeasured before and after the di pping, and change

rat i wowashadetémmitped as a fadi ng rat Bala(dxanple 6 to
exanpl e 10) 20 Print tests in the exanple 5 were

<Vi§d%§?c§rqgea§}%ﬁl%tntt2gat . the black

The recording liquid and the treatment liquid thus produced
were measured for viscosity at 256°C with a rotary R-type viscosimeter
{(Series 500 made by TOKI SANGYO CO., LTD.).

(BExample 5)

A black recording liquid cartridge was loaded with a black
recording liquid 24, a yellow recording liquid cartridge was loaded with
a yellow recording liquid 34, and a treatment liquid cartridge was
loaded with a treatment liquid 11, thereafter the above cartrdges were
mounted to an ink-jet printer in FIG. 3, to thereby carry out a print
evaluation. My paper (plain paper sheet made by NBS Ricoh Co., Ltd.)
was used for a recording medium for carrying out a print test.
Printing was carried out in such an order that the treatment liquid was
adhered at first to the paper sheet, and subsequently the recording

liquids of various colors were adhered on the treatment liquid.
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68 recording liquid 24, the yellow recording |iquid 34
and the treatnent |iquid 11 in the exanple 5 were
repl aced respectively with those shown in Table 3, to
thereby carry out an eval uation on inmage quality of
the record article. 5 (Conparative exanple 7 and
conparative exanple 8) Print tests in the exanple 5
were repeated, except that. the black recording
liquid 24, the yellow recording liquid 34 and the
tr eatiBAt qudlhi QUird bl keddratheicexaR ©riRi ey 8s ephacedin
respectively with those shown in Table 3, to thereby
carry out an evaluation on imge quality of the 10
the B4 PREIY: Tabl e 3 shows results of eval uation on
i mage quality of the record article obtained by the
<] @%afRhali%y koalheigxanpl e 10 and by the conparative
exanple 7 and the conparative exanple 10. Fig. 3 also
()ShOQ@,VhSCOSitV at 25C of the recording liquid and the
Uty eat fEAETMBqui d 15 used therefor. 69 0 0 r0 CL "
IO Cal IC.ti to CO.-+ N O oooaoo0G

An image quality was evaluated by observing a black character

portion and comparing it with a rank sample.

Rank 5: No feathering is found.
Rank 4: Very few featherings are found.
Rank 3: Featherings are found but are not

practically problematical.

Rank 2: A fair amount of featherings are found.
Rank 1: Many featherings are found.

(2) Color bleeding
An image quality was evaluated by observing a boundary
portion between a black solid image and a yellow solid image and

comparing it with a rank sample.

Rank 5: No mixed color 1s found.
Rank 4: Very few muxed colors are found.
Rank 3: Mixed colors are {found bub are not

practically problematical.

67



10

20

ice," zp%g 792zz7Z77QyYy 414~ 4 WW4-4 ww
btot tocal ONccin G C 000000000 NA
bl 10 mt mqgi~co L- 00L-00 b9oxr 'nOIO0OO
OO0OO0OO UfN(al MG 'a" C/~tocl rl ri zOOto
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Rank 2: A fair amount of mixed colors are found.
Rank 1: Many mixed colors are found.
(3) Image density and back-through density

An optical density was measured from a surface of the black
solid image portion and from a backface of the black solid tmage portion,
to thereby obtain respectively an image density and a back-through
density.

(4) Dryness

Immediately after the printing was completed, a recording
medium (My paper made by NBS Ricoh Co., Ltd) was pressed to a
record article under a certain pressure, so as to check for ink transfer of
the black solid image portion.

(5) Waterproof

After being dipped in ion exchanged water for 1 minute, the
record article was taken out, and water adhesion was absorbed with a
paper towel for natural dry. Density of the black solid image was
measured before and after the dipping, and change ratio was
determined as a fading ratio.

(Example 6 to example 10)

Print tests in the example 5 were repeated, except that the black
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recording hiquid 24, the yellow recording hiquid 34 and the treatment
liquid 11 in the example b were replaced respectively with those shown
in Table 3, to thereby carry out an evaluation on 1image quality of the
record article.

(Comparative example 7 and comparative example 8)

Print tests in the example b were repeated, except that the black
recording liquid 24, the yellow recording liquid 34 and the treatment
liquid 11 in the example 5 were replaced respectively with those shown
in Table 38, to thereby carry out an evaluation on image quality of the
record article.

Table 3 shows results of evaluation on image quality of the
record article obtained by the example 5 to the example 10 and by the
comparative example 7 and the comparative example 10. If1g. 3 also
shows viscosity at 25°C of the recording liquid and the treatment Liquid

used therefor.
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[Table 3]
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is seen in Table 3, the exanple 5 to the exanple 10
with their at |east; one of the recording Iiquid and
the treatnment liquid having the viscosity of '5
nPa- sec belong to rank 3.0 or nore in ternms of

feathering and col or bleeding, which rank is not
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71 cationic particle hel ps inprove waterproof of the
record i mage. On the other hand, although using the
ani onic colorant for the recording liquid and the
cationic particle for the treatnent liquid, the
conparative exanple 7 has the viscosity of each of the
recording liquid and 5 the treatnment liquid | ess than
5 mPa-sec, belonging to a lowrank 2.0 in terns of
feathering and color bleeding and featuring a fairly

| ow A%(mdﬁr’ﬁﬂb‘ky 30fhcle@mmPand 18 thaickh¥ph 80 with their at
back-through density of 0.08. The dryness and the

terpr e also inferio An
S S PR R R oy R MR AR S S
liquid and the treatnment |liquid seens 10 to have
viscaubed G hd’sawk driaigcolranarit 0 andidarhen catmond oaganrtrisched
to flow out, resulting in the above. Moreover, the

L()IGPBR%H?}M \Q@u@%ﬁ{}m R 1Bt PehAhalG 8 AM faE 0l 198 @H&Leﬁ%at
he recordlng Iqu|d and the anlonlc partlcle for the

treatnent g VISCOSI of e Brgf t he .
”“’éé%?ﬁ?H@“lPkﬂﬁ Qﬁn‘“tﬁ@OPFe ‘HéHF’P?& 1B fbg-1sedieg
or nore. In this case, however, the anionic col orant
hqanﬁah&ehanhﬁmhcpapanmnabkdbdnnnhgtnawaggnégﬁﬁamnhddkw

caused deteriorated image quality eval uations.

meaN%lﬁg'g‘i!lc 3“)%%!&11 G ﬁaq ﬁgoxqﬁﬁg rhgl?l%j dh{i].tgg .tt%iali;m%Hg

speci bove, use o rec i ng
i ncl udin the resin-coated col orant can obtaln a print
Lagylivighattgeoae pvieatt rash shanske feadermgappdnthe color
liquid and the recording liquid form ng the
bleeding are suppressed. Moreover, the image density shows high values

of 1.73 to 1.85, while the back-through density shows low values of 6.02 to
0.05.  With this, the aggregation 1s accumulated in a form of a stone wall in
the vicinity of the surface of the recording medium to thereby increase the
image density, and permeation out to the back of the recording medium 1s
suppressed to thereby decrease the back-through density. Moreover, even
pressing the recording medium to the record article obtained immediately
after printing does not cause ink transfer, which proves that permeation of
the vehicle (included in the recording ligquid and the treatment liquid) in the
recording medium is accelerated and the dryness of the record 1mage 1s good.
In addition, change in the 1mage density after the record article is dipped
for 1 minute in the ion exchanged water shows a low fading rate of 1.6% to

5.5%, proving that the aggregation formed by the anionic colorant and the
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aggregation can suppress the feathering and the col or
bl eedi ng, use of the <cationic particle and the
ani oni ¢ colorant can effectively formthe aggregation
to thereby further suppress the feathering and the
col or 5 bl eedi ng, noreover, use of the cationic
inorganic particle can further effectively formthe
aggregation to thereby further suppress the feathering
and the col or bl eeding, noreover, use of the cationic
cagppicgarbighs Holips heproveffadetrirvel of thermariemaggr egat i on
to thereby further suppress the feathering and the
col oOnCceHO6ANy, hh ; sihd QU d, d;pgl. udi .
water and the 10 agtégsg%nﬁg#ghég %eﬁ%&égﬁ%gggpégg%the
igritability gnd decrease skij stimul ation to thereby
“"‘i‘%g‘r“ ’a?’@“é";f‘éﬁya‘@t FRUIP g sk Hdtste IfpTgbhel treitmeait g wifle the
humect ant can prevent clogging of the head, the
compettmentxaniiplg i llad viel vdiosgy dfkaclpeneid anbr&aH liahlO¥hd
the liquid to easily perneate in the paper sheet to
thd RELERY NI dnyness, pihe. treatment liguid .
et PO (AR Pt T panfingont 2.0 in
poer?ioP),and the second antiseptic (preventing nold)
tergu of foptperag ad epgr tdraing swageastabi 14 fairlyt ey image
treatnment liquid including the cationic surfactant
degsity dfiip6oued agghﬂ%ggatgilﬁmlcﬂﬁ@:@&ﬁg%Wd&%iE}hﬁ!'(ﬁ@&f gt d BEfhess
suppress the feathering and col or bl eeding, use of the
and®l @0 for the ..colorant in the recording liquid, can
‘”@é%?ggéuﬁgg?ﬁggt?%h0%F8B%r y“FodFﬁe¥@HV“20Aghﬁﬁﬁgggent
_the feathering and the col or bl eeding, the recording
visgosgfii of misherae y teverdiag dquahdnd be Watsemesolighldseems
sol vent can decrease ignitability 73 and decrease
to Bkvd cotdequiRt L9BnIOcdNehebhd RGL @ﬂ?&i@gfa%%l'e EN8ow out
recording liquid including the hunmectant can preveﬁf

resGli 099Gt 08 head, the |

Moreover, the comparative example 8 using the anionic colorant for
the recording liguid and the anionic particle for the treatment liquid has
viscosity of each of the recording liquid and the treatment Liquid HmPa-sec
or more. In this case, however, the anionic colorant and the anionic
particle forming no aggregation caused deteriorated image quality

evaluations.

INDUSTRIAL APPLICABILITY
As deseribed in detail and specifically above, use of the recording

liquid including the resin-coated colorant can obtain a print having a good
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recording liquid including the penetrant can allow the
liquid to easily perneate in the paper sheet to
t hereby increase dryness, the recording 5 liquid
including the first; antiseptic (preventing corrosion)
and the second antiseptic (preventing nold) can
increase a long-termstorage stability. Under the
present invention paying attention to the viscosity,
the recording liquid including the anionic col orant
wo&\mq"g 1L‘Le11ﬁ5eﬁﬁ,”@@’itnkuﬂ”l'uﬂud' ﬂf&' Hﬁt' 1‘3’901Idhl%, ‘Eahicpﬂh ﬁlmg, the
particle, at |east one of the recording liquid and the
10 treatment |iqui Vi scosi t asee or
AeRHEELIAD PBCIORRSY ‘ﬁr B Peihe ‘?1ﬁlgbg’ﬁgp fhese of bhe
bl eedi ng and can provide an ink set. giving a record
cafiomige pt:hatichasdhitgh anmge dehshhy and dfghvilyadgerm the
quality free from back-through. Particularly, when
rint i _ eet., 1.6 j
B AP R TR o RPLS PapPREL B RluPlng BEILEL ooy
whi ch cause 15 high imge density and are excellent in
blogding: e R eRyEp Pt Hin P ceRENC 1RTEETISg PREZIN efdn duEthar
col or bl eedi ng, and which have a good dryness of the
cffe@e@id {himgee apMdiceasen to thereBP IMahb NKnp@lesPLhdtdaBering
nmet hod can provide a record article having an
ang”ﬁkﬂ u%ok"t’c}utcfd%’r O%fm@qr{rg,l ugehtroé Ctﬁfl %}ﬁ%ﬁ‘ G sﬁm gt (Hgllfwm
a resin-coated colopant and a treatnent I| ui d ‘
effpeietaiditogn éh<pagglieeaeomm thenehy farthenenprtety tint fdathéreng

and the color colorant, the treatment liquid including the water and the
water-soluble solvent can decrease 1gnitability and decrease skin
stimulation to f;hereby increase safety, the treatment liquid including the
humectant can prevent clogging of the head, the treatment liquid including
the penetrant can allow the Liquid to easily permeate in the paper sheet to
thereby increase dryness, the treatment liquid including the first antiseptic
(preventing corrosion) and the second antiseptic {preventing mold) can
mcrease a long-term storage stability, the treatment liquid including the
catiomic surfactant can improve aggregation property to thereby further
suppress the feathering and color bleeding, use of the pigment for the
colorant in the recording liquid can improve aggregation property to thereby
suppress the feathering and the color bleeding, the recording lguid

including the water and the water-soluble solvent can decrease ignitability
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resin-coated col orant, wherein the particle included
inthe treatnent liquid is nade of a cationic
inorganic material and at | east one of the recording
liquid and the treatnent liquid has a viscosity of 5
nPa-sec or nore at 25 C. 2. An ink set according to
claim1l, wherein an aggregation is forned when the
treatment liquid and the recording |iquid contact each
other. 3. Atreatnent liquid used for the ink set
argic dot:dhg skin gligiumion WhentRikfby thecsal LoRie ﬂl‘ﬁoﬁgﬁmiﬁg
material is a cationic silica. 4. Atreatnent liquid
R o B iR PR Pl efiaftip 1B 1, ehe
wat er - sol ubl e solvent. 5. A treatnent |iquid according
regydipaailimyd inpledsion thhecnatrent sehubller gel ligntd is atily
| east one of a humectant and a penetrant. 6. A
pebimeatdTentthb ihiped Hsed td Aheldde ik 3811: 36600 dt'hr(l,gretcgrding
claim1, wherein the treatnent |iquid’includes an
.anti.septic for,.preventi at | east one of ,a corrosion
i 3SR D50B SR P (e R g s Forl Uiresdenkd
set according to claiml1, wherein the treatnent
antiseplidGiraetnides mal @akhonéieasun l@at &om stBragh dthedient
l'iquid used for the ink set according to claim1,
wher gi ‘ N- tdauid.ingl, WS e e
pr cvenes, LR ghigal TRk DERIRER: P I kiscosife b
_ac ord{n _to claiml, wherein_the colorant included
reqORAi e 1 1oflbb‘?‘ﬁ§n€ i GG PRICaHHGRNE . anto thea treagmedt Aguid
liquid according to claim9, wherein the anionic
mdodiagami: cationic particle, at least one of the recording liguud and the

treatment liquid having viscosity of 5 mPa-sec or more at 25°C can suppress
the feathering and the color bleeding and can provide an ink set giving a
record image that has high image density and high image quality free from
back-through. Particularly, when being printed on a plain paper sheet, an
ink-jet printing method and an ink-jet printer can be provided which cause
high image density and are excellent in double-sided printing without
causing feathering and color bleeding, and which have a good dryness of the
record image.

Moreover, the above ink-jet printing method can provide a record

article having an improved waterproof and light resistance.
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is a pigment colorant. 11.. A recording liquid used
for the ink set according to claiml1, wherein the
recording liquid further conprises a water and a

wat er - sol ubl e solvent. 12. A recording liquid
according to claim11l, wherein the water-sol uble
solvent is at | east one of a hunectant and a
penetrant. 13. A recordigigalygui d according to claim
12, wherein the recording liquid includes an
antiseptic for preventing at | east one of a corrosion
and a nold. 14. A recording liquid according to claim

12,1mherq&9h§%§ié%%§%ding liquid includes a rust

preventive Sl]lngfk-j et printing nmethod for

formng an j.mage by using the ink set according to
any’ 01 gl&% Iiﬁ%m% "%ﬁ%‘i‘% ad’g“;“&’)‘i(’%&ﬁ@b&?‘“&@#ﬁi nation of
t he t(eatnenf liquid _according to any one of clainms 3
t o B HREMEHe ideioiiyigng i aquieetide cokigh ipst © rapsjiviiewsth the
~clainms 9 to 14, the ink-jet printing nethod
resineofselicglosgpt. adhering the treatment liquid to a
recordi ng medium and adhering the recording |iquid
t o whecindbepditivlp imelditednin thi: orch haerebiyjufois mddaef i oREHION
the recording nedium 16. An ink-jet printer for
inorgaaicnatgrialre nidnB ges byncus ithgr e SRl i Kqi$i8 tan@ G6OH €L RGNt Khid has
any of clainms 1 and 2, or by using a combination o

a visédiRy bf SairaRet of e g -aegording to any one of clainms 3
to 8 and the recording liquid according to any one of

clains 9 to 14, the ink-jet printer conprising: a
conveyi ng section for conveying a recordi ng medi un

2. An ink set according to claim 1, wherein an aggregation is formed

when the treatment liquid and the recording liquid contact each other.

3. A treatment liquid used for the ink set according to claim 1, wherein

the cationic inorganic material is a cationic silica.

4. A treatment liquid used for the ink set according to claim 1, wherein

the treatment liquid includes a water and a water-soluble solvent.

5. A treatment liquid according to claim 4, wherein the water-soluble

solvent is at least one of a humectant and a penetrant.

6. A treatment liquid used for the ink set according to claim 1, wherein
the treatment liquid includes an antiseptic for preventing at least one of a corrosion

and a mold.



a first adhering section for adhering the treatnent
liquid to the recording nediunm and a second adheri ng
section for adhering the recording liquid to the
recording nmedium to thereby formthe i mage on the
recording medium 17. A treatnent liquid cartridge for
receiving therein the treatnent liquid which is used

forythe i ﬂ@'@&%ﬁﬁ@lﬁgﬁ@ Riale] ltog_tl‘?eni)ﬁk%fet géc%hﬂﬁg :l'? Qigiﬁré I% h%v%rgrem

the treatnment |iqui according to any one“o

the tt-&h%mﬁzﬁ&@ incRid€GLALNI | fQuig cartridge for

recelving therein thé recording liquid which is used

for the ink set according to any of clainms | and 2, or
the recording liquid according to any one of clains 9
to é4. 19, An ink-jet record article which is produced
by Using PHEARRLY Iguid gredalos theyipk setirasgrding & epim 16wherein
78

the treatment liquid includes a rust preventive.

9. A recording liquid used for the ink set according to claim 1, wherein

the colorant included in the recording liquid is anionic.

10. A recording liquid according to claim 9, wherein the anionic colorant

.18 a pigment colorant.

11. A recording liquid used for the ink set according to claim 1, wherein

the recording liquid further comprises a water and a water-soluble solvent,

12. A recording liquid according to claim 11, wherein the water-soluble

solvent is at least one of a humectant and a penetrant.

13. A recording liquid according to claim 12, wherein the recording

liquid includes an antiseptic for preventing at least one of a corrosion and a mold.

14. A recording liquid according to claim 12, wherein the recording

liquid includes a rust preventive.

76



15. An ink-jet printing method for forming an image by using the ink set
according to any of claims 1 and 2, or by using a combination of the treatment liquid
according to any one of claims 3 to 8 and the recording liquid according to any one of
claims 9 to 14,

the ink-jet printing method comprising:

adhering the treatment liquid to a recording medium; and

adhering the recording liquid to the recording medium,

to thereby form the image on the recording medium.

16. An ink-jet printer for forming an image by using the ink set according
to any of claims 1 and 2, or by using a combination of the treatiment liquid according to
any one of claims 3 to 8 and the recording liquid according to any one of claims 9 to 14,

the ink-jet printer comprising:

a conveying section for conveying a recording medium;

a first adhering section for adhering the treatment liquid to the
recording medium; and

a second adhering section for adhering the recording liquid to the
recording medium,

to thereby form the image on the recording medium.

17. A treatment liquid cartridge for receiving therein the treatment liquid

which is used for the ink set according to any of claims 1 and 2, or the treatment liquid

according to any one of claims 3 to 8.
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18. A recording liquid cartridge for receiving therein the recording liquid
which is used for the ink set according to any of claims 1 and 2, or the recording liquid

according to any one of claims 9 to 14.

19. An ink-jet record article which is produced by using the ink-et

printer according to claim 16.
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