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2 1 DEC 2606 DESCRI PTI ON | NKJET RECORDI NG APPARATUS AND | NKJET RECORDI NG
METHOD TECHNI CAL FI ELD The present invention relates to an inkjet
recordi ng apparatus and an inkjet recording nmethod whi ¢hj pEE ajis gnent
ink. More specifically, the present invention relates to the inkjet
recordi ng apparatus and the inkjet recording nmethod which can bring about
a high quality image that is excellent in ink absorbing property and

fixing property and has good c n bring about an image that is
excellent in image rigidity suihﬁgghggfgpﬁﬁoof and lightproof, is

excellent in storage stability and is excellent in ejection stability free
fromhead' s clogging in the printing. BACKGROUND ART Fromits advant ages
such as | ow noise, low running cost and the like, an inkjet recording

B S

nore and nore placed on the market. is, however, very difficult to neet
all required properties including color reprodu0|b|I|ty of an imge,
durability, light resistance, image dryness, character feathering, | z

DEC 2004 W Hi bl eeding (for short, color bleeding), both-side
printi ﬁ ; ction stability, and the like. Wth this, the ink
used i s selected based on a
The present invention relates fo an inkjet recording apparatus and an

inlget recording method which use a pigment mk. More specifically, the

present invention relates to the inkjet recordine apparatus and the inkjel

recording method which can bring sbout a high quality imape that is excelleni

in ink absorbing property and hxing property and has good color tone, can

bring about an image that is exeellent in imape rigidity such as waler-prool

and lighil-prool, 15 excellent 1n storage stability and 15 excellent 1n gjection

stability free [rom head's clopging in the prinling.

BACKGROUND ART

From 1ts advantages such as low noise, low running cost and the like,
an inkjet recording apparatus 1s remarkably pervaded, and a color printer
capable of printing color image on plain paper in addition to an inkjet
recording medium 15 mers and more placed on the market. It is, however,
very difficult to meet all required properties including coler reproducibility of

an 1mage, durabibity, light resistance, image dryness, character feathering,
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preferential property for a specific application. Especially, neeting the
above required properties are difficult for the printer for high-speed

pl ain paper printing Generally, with its principle conpgggnéﬁff ﬁeter, t he
ink for the inkjet printing contains a coloring agent, t 44

contains a wetting agent such as glycerin and the like for clogging
prevention"” As the coloring agent, dye is used in view of its excellent

colorin roper d stability- An i .oht ai ned .by usi.ng a d i nk does
ot havl IS A tethe fos ehbre, aflor BRGNS, BhB AR bRt phw i er pr oot
Is inproved to a certain extent by inprovenent of inkjet record paper

havi ng @octidk sabsbiyohng thayde, Witk hhisphioidientd goRtcctedbasdibvevier, apply
sufficiently to the plain paper. Recently, for solving the above probl ens,

D! ORS00 5 55 206, SR, OUBSRLENR] MBI 628, ook and

i nsoluble in water. Thereby, the pignment can be used as an aqueous ink in
whi ch thguidedn@ipetisedaeadiiadt o dpqnderr bi high-diepqilaingagpaent for
stabl e dispersion in water. Use of the pignent can bring about waterproof
and |ight. Pesistance, but cannot neet other properties at the sane tine.
Especi 'Y %Fhe hi gh-speed printing of the plain paper cannot obtain high
i mage density and high coloring property, 2 2 1 DEC 2006 failing to
sufficiently Gesiralljewithataptveile sbipbhags of WteeOiHY il fap gha dkjbhe

bot h-side printing property and the |1iKke.
printing contams a coloring agent, and forther contains a wetting agent such
as glycerin and Lhe hike lor clogging prevention.  As Lhe colonng agent, dye 1s
used in view ol its excellent coloring properly and stability.  An image
vhtained by using a dye 1ink does not have good hght resistance, waterproof,
and the hike. The walerproof 1s tmproved o a certain extent by improvement
of inlget record paper having an ink absorbing layer, which imprevement does
not, however, apply sufficiently to the plain paper.

Recently, for solving the above problems, a pigment ink using as
coloring agent an organic pigment, carbon black and the like in place of the
dye is taken into account. The pigment is insoluble in water. Thereby, the
pigment can be nged as an agqueous ink in which the pigment is mixed and
dispersed with a dispersing agent for stable dispersion in water. Use of the
pigment can bring about waterproof and light resistance, but cannot meet

other properties at the same time. Especially, the high-speed printing of the

plain paper eannot obtain high imape densily and high coloning property,
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In the inkjet printing, a stable ejection of an ink droplet froma thin
nozzl e of an inkjet recording head is needed- For neeting the above, it is
necessary that dryness of an orifice of the inkjet recordirdglEBa#)lBoes not
cause solidification and the Iike of the ink. Use of a dispersing
agent-contained ink for the inkjet printing may sonetines cause cl oggi ng
or ink's ejection failure which maybe attributable to a resin and the |ike
(of the dispersing agent) that is not dissolved again after adhering to

t he ori fling 4pautiiceentiy meetihe chaydcjer fathemog tthewolarddpediagothet he printing

is likely to cause the clogging of the nozzle and the |ike, noreover, the
| ong-ti St : Ikt sagcunul ation (the ink with increased
viscosi?@%‘%ﬁggéﬁggg?gnﬁggag?hgEhgh%%intenance mechani sm such as

i nt ake-tube and the like, thus losing function of the maintenance

nmechani sm A lnethsondgst nriaiipace sethlp eicgtipngf aorink drepisdfzom a B¥nppage of

using a nozzle that corresponds to a bl anked docunent or a bl anked inmage

Ty Cause A BhRSRGL LU ROM BGdible YOGk G aakbr iyt bl e 1o

di soriente Irection i nj"ect i on Ink dro ntermtten ej ection
failure). The above problens occurred so often. An aqueous pignment ink
cont ai niepssiey idiad ey niasgpiagermii¢sobecobplanchrdms bead deesnsitanese in a
path to a nozzle's head end in the long-tinme continuous ejection and a

i 7117 cor b B shE Mo TR thRink CUR BEL bl BRI e

above problens, the following inks are to be proposed.
for the inkjet printing may sometimes cause clogging or ink’s ejection failure
which may be attributable to a resin and the like (of the dispersing agent) thal
is not dissolved again alter adhering to the orifice and the like. Especially, a
long-lime stappage of the prinling is likely to cause the clogeing of the nozzle
and the like, moreover, Lhe long-time sioppage may cause ink's accumulalion
{the ink with increased viscosity) in a nozzle cap or in a maintenance
mechamsm such as intake-tube and the hke, thus losing function of the
maintenance mechanism. A temporary stoppage of printing, or a temporary
stoppape of using a nozzle that corresponds to a blanked document or a
blanked 1mage may cause a printing failure and the like which may be
attributable to disoriented direction of injection of ink droplet (intermittent
ejection failure). The above problems oceurred s often. An aqueous
pigment ink containing the dispersing agent is viscous and causes a resistance

in a path to a nozzle's head end in the long-time eonbinuous ejection and 2

high-gpeed printing, thus making the gjeciinn unstable and making it diflicull



Resin di spersion pignent ink For solving the above probl ens, Japanese

Pat ent Application Laid-Open (JP-A No. 2000-212486 discloses an ink
havi ng specific agents and property such as pignent, pignent density,

wat er - sol ubl e di spersing agent, and penetrating agent: intmmw ¢t ai ni ng
pol yhydri c al cohol al kyl ether derivatives,- and an ink set thereof. The
ink disclosed in JP-ANo_ 2000. 212486 has a super perneability, and thereby
has a sufficient dryness. even at a high-sped printing and has a secured

ej ect i O AAAHG 9 FPOOBFHBIIRE. i scl osed in JP-A No. 2000-212486 is, however,
inferior to a dye ink in terns of inage density, color reproducibility and

the |ike wherligh@ldhgithe RdBeE prsbloiRdthe NLIGRARS EPAR: tdTHY Pridsbdl Charact er
feat hering, color bleeding and both-side printing property than a

conventionallggkj t record.i nage, record image disclosed in JP-ANo_

a
2000- 212486 BeihOaessiop pigment iy i mage of an el ectrophot ographi ¢ nmet hod
and the |like used for plain paper printing on the market, thereby is in

need of nore FoAuoDMBERRE abbik pSsBlk MsN IR Sl P08t ApplEatiéRcapsul ated re
sin dispersion - 14 or inproving durability of the imge, an ink is

di scl osed. whi ch NS col orin gent-en sul ated resin dispersion

whi ch ' ﬁ%@@ﬁ%&@ﬁ@&% ?ﬁPWEaW 1@5@?1}%@@%&%3@%&%@9 r esi n-

However, the above ink 4 Z 1 DEC 2006 does not obtain a sufficient inage

densi t yprWReRya R RGN bl Kpietn di ATyl B8 terSR Ml NHs@Ra8h g aderito! Or organic

pi gmrent used as the coloring agent for a

and penetraiing agent; an ink containing polyhydric aleohol alkylether
denivatives; and an ink set thereof. The mk disclesed in JP-A No.
2000-212486 has a super permeahility, and therehy has a sufficient dryness
even at a high-sped printing and has a secured ejection stability. The ink
disclosed m JP-A No. 2000-212486 is, however, inlerior to a dye ink in terms ol
image density, color repraducibilily and the like when the plain paper is used.
Although more improved in character feathering, color bleeding and both-side
printing property than a conventional inlgel record 1muge, a record mmage
disclosed in JP-A No. 2000-212486 is inlerior Lo a record image of an
glectrophotographic method and the like used for plain paper printing on the
markel, therely 15 11 need of more improvement.

Ink containing eoloring agent-encapsulated resin dispersion

For improving durability of the image, an ink 1= disclosed which
contains & coloring agent-encapsulated resin dispersion which encapsulates a

coloring agent in an insoluble-and-dispersing resin. However, the above ink

el AR R T TR RS nal. ——— e = i’ it T mma =l S o e S A e AL e e S N e M e e -



conventional ink is inferior to a dye ink in ternms of inmage density, color
reproducibility and the |like on the plain paper. An ink set of the above
col oring agent encapsul ated resin di spersion which set Cgﬂihif a bl ack ink
with a color ink cannot bring about a sufficient color b 'iﬁﬂﬂféedi ng
bet ween bl ack and yellow. Self- dispersion pignent ink Oher dispersing

nmet hods include a self- dispersion pi gnment ink which is capable of making a

st abl e pers n wth spersin ent. Int . ck pignent
Tk gtoes i Dbalae Bl imadt sy e g coepon Blak s tspl o B sl
dlsper5|on carbon bl ack which is capable of nmaking a stable dispersion

Wi t houtecdordihg ReEBE. NOA aglenbrihit piF@ent hael as ydedlpHiliagegl G t 0 a surface
of carbon. Moreover, in terns of a color pignment ink, JP-A No 2000. 513396

di scl oses a col o ich.is abl e of ..making a_sta di spersion
V\jthoutm&"HFE‘BEFLVﬁ‘g%&Bg‘%ﬂM il B st Rt Jeri G et on' pi gent
inks is lowin ternms of chroma of a color imge on plain paper, and

det eri ofepr@PudimliLe i e 15kd 64 'tﬁé‘pla-ﬁﬁﬁ:la’ikﬁnCﬁnQﬂk%&ﬁ@Eﬂi@ébcﬁQCOr di ng nmedi um

such as gl oss paper Alternatively, JP-A No. 10- 140064 di scl oses an ink set
conprising.a black ink gﬁd a coI i nk |n ich a hlack |q aV|ng a
sel f-di 1a¥ gReRLFREpsutatpd ye lﬁﬁﬁ‘@lmb}""zi'é %‘H?d:':‘aﬂ F%?q Bt ai ni ng a

coloring material whose polarity is opposite to that of a coloring

mat er i ayithfa édler BAlagknhdtdridk kb&er ARG Hiciddt Dldboundary hleeding
between black and yellow.

Self-dispersion pigmenl ink

Other dispersing melhods include a sell-dispersion piygment ink which
15 capable of making u stable dispersion without a dispersing agent. In terms
ol a black pigment ink, JP-A No. 5186704 and JP-A No. 8-3498 disclose
so-called a self-dispersion carbon black which is capable of making a stable
dispersion without 2 dispersing agent by introducing a hydrophilic group to a
surlace of carbon. Moreover, in terms of a color pigment ink, JP-A No.
2000-513396 discloses a color pigment which is capable of making a stable
dispersion without a dispersing agent.

Combining the above self-dispersion pipment inks is low in terms of
chroma of a color image on plain paper, and deteriorated in terms of friction
resistance on a speelal recording medium such as gloss paper.

Alternatively, JP-A No. 10-140064 discloses an ink st comprising a

black ink and a eolor ink 1n which a black ink having a sell-dispersion carbon

S P ete ST W e et a0 T Ao p Hmmpmemmdes s g LSl e A - - — e e e eeeeeeeem .
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2000- 191972 di scl oses an ink set having coloring agent-encapsul ated resin
di spersion inks having different ionicities. A printed matter printed with
the above ink sets are inproved in terns of color bl eeding, however, stil
failing to neet other properties of the plain paper. C}Qqthggmﬁﬁ hand
efforts for inproving fitness to the pignent ink have been na a
coat paper type inkjet recording medi um which is provided with a coa

| ayer on a base material. JP-A No. 11.342669 discloses the one haV|ng an
i nk acdepel agdiaeseler 1k sanfaining selpdne wpaterial Sihase dolarifynis oppRslP- A No

11- 342669, an inkjet recording body contains hydroxy propyl nethyl

cel I ul gg8halBF § QRIrid Matéiia PEGSRII Ak Y €T FRREANDSe JBNNghe pol yner
resin (N—V|nyl pyrrolidone) or a cap olynmer resin (N-vinyl pyrrolidone and
ot her nmeric monomer). JP-ANo. 2000-108508 di scl oses_an_inkjet record
sheet o%ﬂ%hm??’g? %Flﬁé‘%yim il fipk baving ki ngeeen enpsaliad roygs e
derivative and water-soluble cationic resin- JP-A No. 10-329405 di scl oses

an i nkj&kp eﬁﬁﬁ%ﬂcﬁﬁﬁﬁﬁ Aot atigiRs, NYASORM nGelirgRidielseith@he " €Si n and
a speC|f|c anlonlc Tl uorlne surfactant As those having the ink accepting

| ayer mainly osed of an _inorganic plg nt and bi nder resin, JP-A No-
10. 119@.@@@@5@ P an teaasplicepe ieers' g ihosevar il fallingie o
material sheet, ii) an ink pernmeation layer 6 2 1 DEC 2fID5 (nmainly

COI’I’pOSE‘rﬂEQEGﬂHBQFPQQﬁBﬁJGf |df|tﬁ£l)1£hm§d on the base material sheet, and
iii) an 1nk swel'ling layer mainly Conposed of water-soluble resin. JP-A No.

On the other hand, cfiorts for improving fitness to the pipment ink
huve bean made with a cout paper type ket recording medium which 1s
provided wilh a coal layer on a base matemal.  JP-A No. 11-342669 discloses
the one having an ink accepting layer mainly composed of water-scluble resm.
In JP-A No. 11-342669, an inkjet recording body contains hydroxy propyl
methyl cellulose, moreover the ink accepiing layer contains a single polymer
resin (N-vinyl pyﬁuﬁdnne) or a copolymer resin {N-vinyl pyrrolidone and
other polymeric monomer). JP-A No. 2000-108508 discloses an inkjet record
shect contaimng methoxyl group-contamed water-soluble celluloze derivative
and water-soluble cationie resin.  JP-A No. 10-328405 discloses an inkjet
record sheet which contains hydrophilic high molecular resin and a speeific
anionic fluorine surfactant.

As those having the ink accepting layer mainly composed of an
morganic pigment and binder resin, JP-A No. 10-119417 discloses an inkjet

record sheet provided with 2 4 base material sheet, 11) an ink permeation layer



10- 829417 di scloses an inkjet recording filmhas a recording |ayer which is
a sequential lamnation of (A) an ink accepting |ayer containing

wat er-sol uble resin, coarse face form ng agent, and crgsF Ith lzﬂ g agent,
and (B) a layer containing dot-shape regul ating agent- e above i nkj et
recording film at |east tw types of synthetic S|I|cas haV|ng di fferent

oi | - absor bi ng anount are used as the coarse face form ng agent. Varying

t he amount. of use of, t j ust t 0 n of ,the
o or o1 painay paPnsdd SERR e SRR S beteCor tha past matoRRl S, S bor i o
| ess than 5 mnutes. JP -A No. 11-99739 discloses an inkjet record sheet

havi ng #i)fanr 5k dwddliagdepdn mgidlgyematdd af setenshinboabcepPBgNbayer, in
which the first ink accepting Iayer contains a resin conponent which is

di ssol v [ swel l ed wi tin ution f the nd i nk
ccoent| 1 aeladt disthised Gudhlie et GRinh findiats Boordnegre R Ga ont nor e
than that of the first ink accepting |ayer- JP-A No- 11 245502 di scl oses

an i nkj siqueoaisl Momagaidn whiohicelt fdcbptidghifaoRhthiring elatpF-golubine and a
silica mxture, where the hydrop hi Iie polyurethane is contained in a

range of 15%b t to 90% |.ative re coating
Rgent , ToRR Rt ReInet B SN R L SRS HHGE PECHb And (B4 S FRg an aver age
particle diameter 6 fun to 9 gmis 10@6by wei ght to 30% by weight, ii. a

l'i ght di¢ddfibBiian dobichhf@ réeMfigpaipeay er BYchdahdveCinkjdli Ri®idhg Hmpaxrto 15 m
is 15% by wei ght to 7 21DEC2006 40% by weight, and iii- a porous silica

h di t 0 15% b ht to 40%
g e A bt M o AR AR D2Rh AL T o 40%

used as the coarse face forming agent. Varying the amount of use of these
may adjust the number of samplings of the recording layer in a range of 20 to
100 and adjust an ink bxang period less than 5 minutes.  JP-A No. 11-99473%
discloses an mkjet record sheet having a first ink accepting layer and a second
ink accepting layer, in which the first ink accepling layer conlaing a resin
component which is dissolved in or swelled with a coating solution for Lhe
sccond ink accepting layer. The second ink accepting layer has pigmeni
content mere than that of the Brst ink accepting layer  JP-A No. 11-245502
discloses an inkjet coaling agenl which contains a hydrophilic polyurethane
and a silica mixture, where Lhe hydrophilic polyurethuane 1s contained in a
range of 15% by weight to 90% by weight relative to an entire coating agent,
while the silica mixture (containing i. a silica having an average particle
diameter 6 pm to 9 pm is 10% by weight to 30% by weight, . a light diffusion

siltca having an average particle diameter 10 pm to 15 um is 15% by weight to
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a range of 10% by weight to 80%relative to the entire coating agent. JP-A
No. 11-291619 discloses an inkjet recording filmwhich is a sequenti al

| am nation of an adhesive |ayer and an ink accepting Iazelr gnze@E t he
adhesi ve | ayer has main conmponents including (A a bind DE coating
filmformng assistant, and (C) a cross linking agent, and the ink
accepting Iayer has mai n conponents including a binder havi ng the sane
corrponent s %t of (A, (D) coarse face farm ng a a cross-1linking
agent hy b IE PRSI hREPE o wrag%ﬂarf(l g diamgferst0 with the
wei ght ratlo of the hinder to the coarse face formng agent 2: 3 or 1. 3-
JP- A Noumlgh-B01H393 15% B§ hRAERE BU0% HySkheioE0K GofBliREN dolAonREn@ini NK
solvent transmtti ng ayer which transmts solvent on to an ink accepting
| ayer but not ran mant- JP- A No- 2000-1043 di scl oses an aqueous ink
record FERBES Elgﬂ%fﬁlﬁﬁlﬁe bbiimertien coadmgagaitea- gl yoxal acryl
am de pol ycondensatron product and epoxy conpound, and resin conposition

conposed of fime Rarii-ohes19 Bcld¥es adAR0ff FéetdhSAIAASCRR: hNK] et

recordi ng body contalnlng silica and the | i ke, and a cationic resin having
cationic stren?th 1.5 . mequival ent/ equi val ent/g.. JP-A No.
2000- 79F5pegka Jﬂwwmnzef)@ adhesvey; r@gﬁl ah e apepémedayenayhetei s partly

del e tabl e and which bears an inkjet printing pattern by neans 8 - - -

ncompat B B PR RS A B S Ema Y, e BTN il <h 12
film forming assistant, and (C) a cross-linking agent, and the ink accepting
layer has main componchnts including a binder having the same component as
that of (A}, (D} coarse face forming agent, a cross-linking agent having the
same component as that of (C), and (E) catalyst, with the weight ratio of the
hinder to the coarse face forming agent 2-3o0r 1-3.  JP-A No. 11-301093
discloses an inkjel record material having an ink solvent Lransmilting layer
which {rangmils solveni on to an ink accepting layer but not transmit pipment.
JP-A No. 2000-1043 discloses an aqueous ink record material which is made
from 1} polyacetal resin, urea-glyoxal-acryl amide polycondensalion produet
and epoxy compound, and resin composition composed of fine particle. JP-A
Mo. 2000-79752 discloses an inkjet recording body contaiming silica and the
like, and a cationic resin having cationic strength 1.5 m equivaleni/g to 6
cquivalent/g.

JP-A No. 2000-79752 and JP-A Ne. 2000-79754 disclose a record sheet

which is partly deletable and which bears an inkjet printing pattern by means
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2000. 127610 di scl oses an inkjet record sheet nade froma porous starch
particle and a binder resin, where an inorganic or organic particle is
enbedded into the porous starch particle. JP-A No. 2000. 190622 di scl oses
an inkjet record material formed of an ink accepting Iayez1mﬁE§hg nt ai ns
an inorganic pignment, a water-soluble resin, and a netal salt (which has
ion valence of 2 or nore). JP-A No. 2000-238420 discloses an inkjet record
sheet, ofWpignenPirkwhichiie |iﬁédrﬂﬁaﬁﬁle&vﬂhfﬁiﬁmkaeﬂ:ﬁ:ﬁﬂﬁh§ 1466 waiPpghtNqar t

g

relative to a range of 10 weight part 50 to weight part, a recording |ayer

has nai ts,includi i) a,syntheti ilica (as pi nt) having
aver ageg%%ﬁ%gggg%W% F‘ﬂéﬂ%ttr%“ofg %‘r‘r‘?ﬁﬁ’d‘q%i g'“& E'pB‘P‘éﬂHEr#?-‘g@lecohol havi ng
saponification 96 nol % or nore (binder agent), and quaternary ammoni um

sal t popyhedle Andei BitdeP®édin! Fhéfe &ﬁiiﬂdiﬁgah@tfér@?aﬁéﬁﬁrﬁlﬂewe pi gnent 100
wei ght part, and hardener 20 weight part to 100 weight part relative to the

bi nder agent .1 wei ght part are containe JP- A 2000- 247014 di scl oses
an aque%‘grgeéﬂ%é)g‘ét@d#’g H‘i’ﬁg‘é?'?t&ﬁ‘h 2EL7RIEN agp 'r?*aﬁﬁ- %@?ﬁ)’éggﬁ%g éﬁﬂ%? nyl ace
tal resin which is obtained by acetalizing polyvinyl alcohol using
ar omat i n kR Ye@rd maldiml Fsndd 85An ifk acdepbira [A§EPwiAde t@htai®PhR, A
particle conposed of at | east one selected fromthe group consisting of wa
ter- soJuble acrylic resin, ter-so| ubl e epoxy, c ound, silic acid,
silica, {WS?FW,P%P&?F APad oD |@ﬁﬁhﬂ@§%§1¢é¥b§ﬁg&sﬁ} 185 Rani um oxi de,
tal c, and spherical high polyner- JP-A No. 2000-318298 di scl oses an i nkj et
valence of 2 or more), JP-A No. 2000-238420 discloses an inkjet record sheet,

where 8 pigment relative to a binder agent 1= 100 weight part relative to a
range of 10 weight part 50 to weight part, a recording layer has main
components meluding i) a synthetic silica (as pigment) having average
particle diameter 3 pm to 15 pm and ii) a polyviny! alcohol having
saponification 96 mol% or more (binder agent), and quaternary ammonium
salt polymer 1 weight part to 40 weight part relative to the pigment 100
welght part, and hardener 20 weight part to 100 weight part relative to the
bmder agent 100 weight part are contained.

JP-A No. 2000-247014 discloses an aqueous ink record material
having, as main component, polyvinyl acetal resin which i1s obtained by

acetalizing polyvinyl alcchol usmg aromatic aldehyde. In the polyvinyl
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record sheet which has a |lower |ayer (containing resin film anorphous
synthetic silica and water-insoluble resin), and an upper_|ayer (contai ning
anor phous synthetic silica, water-insoluble resin and sil&AoDEGodllbi ed

pol yvi nyl al cohol), and which has snoothness 5 seconds Lo 40 seconds.
Moreover, in ternms of alum num oxi de accepting |layer, JP-A Na 2000-37945
di scl oses an inkjet record sheet where an ink accepting layer is a Fixed

| ayer fixed by. a binder which has S mai n cqonmponents, i) al um num oxide
fine pa?'%qtg]l S wpahiels 5?@1??%@?5?@?@%‘?%%@%@% %ﬁ}% the graWiyoni f i ed
pol yvi nyl al cohol (saponification 80 nol%to 95 nol% . JP-A No. 11-198520

di scl os@msadtind i Rhtdraehilie MREALd Alsivhiv s risshibls efseptd@pohad) AL | on of
al um num oxi de | ayer (y-type or S-type), and a high nol ecul ar-cont ai ned

| ayer (water-salub]e or ter-swe]led). Any of the ahove publ.ications fai
to suff?‘\gﬁeﬁ#@&%&n-ﬂ?ﬁ’é’* \t’f‘\ﬁ%@&a-§HJEH%§@F€?%ES%RHE‘%§IW%%%{i on, inmage

density, beading, fixing property (friction resistance), and the |iKke.

DI SCLOSRE i giteri IYRNR Ghlymidd. 2 JP- DG, 2006-31192981i8do @RI A€inkgét t he
present invention to provide an inkjet recording nethod and an’inkj et
recordi ng apparatus. whi ch sol ve the, above_conventional shortcom ngs.
Especi al%4Tr pheglavhg j bt et ﬂf%(ﬂﬁFB&EFﬂg ToR it N AMWBP BPYYi de t he
i nkj et recording nmethod and the inkjet recording apparatus which are

g; ﬁelg: \e/%tnth@ti@jsﬂﬁﬂi A Haddr-tshMi A8 dedif), Hndr A9 ApptARIvet (YontaRIIRRVEr . Whi ch
amorphous synthetic silica, water-insoluble resin and silanol-modificd
polyvinyl aleohol), and which has smoothness 5 seconds Lo 40 seconds,

Moreover, in terms ol aluminum oxide accepling layer, JP-A No.
2000-37945 hscloses an inkjet record sheet where an ink accepting layer 1s a
fixed layer fixed by a binder which has, as main components, 1) aluminum
oxide fine particles (two different particle diameters) and ii) saponified
polyvinyl aleohol (saponification 80 mal% te 95 mol%). JP-A Ne. 11-198520
discloses an inkjet record material which is a sequential lamination of
aluminum oxide layer {y-type or 6-type), and a high molecular-contained layer
(water-scluble or water-swelled).

Any of the above puihlications fail to sufficiently meet the inkjet's
properties such as ink absorption, 1image density, beading, fixing property

(friction resistance), and the like.

DISCLOSURE OF THE INVENTION

10
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the follow ng i mages: U having good color tone, ii) high inmage density,
ii1i1) high-sharpness recording image free fromblur or feathering around

character and inmge, iv) free from boundary col or bl eedlpg gﬁ
different colors, v) free fromunevenness, and vi) having'r m£ such as

wat er proof, light-proof, and friction resistance. Mreover, it is another
obj ect of the present invention to provide the inkjet recording nmet hod and
the inkjeL recording a ratus which can form gh-qyal ity apd high
rigidity inagE”bﬁPVgﬁ$gﬁﬁ“?%ﬁ%%ﬁ?hﬂ“ﬁ@@ﬁ@d@I%P 0 PhEFCAERBEON t he
above problens, the present inventors have found the follow ng: An ink

conpos §feMHodSRREAA i8kRE Sl AR AP AR UE WHILH Qolvé*%é‘hbn#@&ﬁ{wfeﬁftiuﬁgi agent and
wat er - sol ubl e organi ¢ sol vent) by u5|ng an enul sion containing a coloring

material in a_polyner fine partch%ﬂ low in surface_tension_even though
the abdhericARIRES Higprsaally, swsdhe phier ol the presspb apandion taprevidg t h t he

above i nk which has high perneablllty a vehicle may rapidly perneate in a

hi gh- SFtﬁﬁ%Efet RELMr nRltBbd aRARBE inkfd@Teky ;Qﬁﬂ;ﬁgtumﬁéﬂ 3{'& conposi tion

is likely to remain on the surface. I'n spite of the above, 2 1 DEC 2005
t he above ink can bring about hjgh chroma and high colorlng den5|ty and

bring &¥eeHerdrn aieshiomsiabHifyand Wusteragrotiabildy, merqovernwbishisan aws eover ,

the present inventors have found the followi ng. Conbining the col or i nk

0 T o, X e B3 100y i oo
hgh-sharpness recording image [ree from blur or [eathering around character
and imdge, iv} free from boundary color bleeding between different colors, v)
free from unevenness, and vi) having rigidity such as waterproof, light-proof,
and [riction resistance.

MMorcover, it is another ohject of the present invention to provide the
inkjet recording melhod and the inkjel recording apparalus which ¢an lorm
high-quality and hagh rigidity imape on various recording mediums.

Alier sludying hard on the above problems, the present invenlors
have lbund the following: An ink composed of specific agents (such as welling
agent, penetrating agent und water-seluble organic selvent) by using an
emulsion contaimng a coloring materal in a polymer fine particle 15 low in
surface tension even though the above ink has higher viscosity than the
conventional ink. With the above 1mk which has high permeability, a vehicle
may rapidly permeate in a high-speed printing of plain paper, thereby coloring

materal composition is likely to remain on the surface.  In gpiic of the above,

11
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carbon black as a coloring material, and has high viscosity and | ow surface
tension |ike the color pignent ink) can bring about. the follow ng effects

at high-speed plain paper printing: increasing inage dq¥§iﬁﬁ%g$wglack
extrenely reducing color bleedings between bl ack and col or;

excellent in coloring property, and obtaining a record i mage excellent in
both-side printing property with a mnute anmount of strike-throughs.

Mor eover, in view of the black ink_ (which contains the self dispersion

car bon theabeye ipk cap dragy ahoythichwhiremacant highscalorang deardn apdl yner fine

particle), the present inventors have found the follow ng= Varying the

Lyres _qirin;% HBoMIES9 54k BE hAREH M ARG LY ALY dFRETkMhINRGH:Or Nk ratio
according to the printing node can record on various recordi ng medi uns an

i mage that has high grade and excellent rigidity (1) The present invention
provi des an iMgesver. dbppaesemtappentarabave oyt the fedlowangl ack i nk ej ecting
portion configured to eject a black ink containing a self dispersion

Pi gMentgioRRifihe itRE cBlof Ghik TEhRY dn@AfsCPRSIbEH Sty hferSiiRCharti @S RRAL I vel Yy, a
cyan ink, a nmagenta ink and a yellow ink which Conmprise 12 ------ ----- 2

1 DEC 2006  a pol ynmer emyl sion which conprises a polﬁger fine particle
cont ai rafgthe ahoyestrusgursltvaith dhe acdknkswizehmges a sei digpensinsy sl ightly

soluble in water; and a recording-controlling unit configured to control

550 BGRB9SO B S
tension like the color pigment ink) can bring aboul the ollowing elfects at
high-speed plain paper printing: increasing 1mage density of black, cxtremely
redneing color bleedings between black and color, being execllent in coloring
property, and obtaiming a record image cxcellent in both-side printing
property with a minute amount of strike-throughs.

Morcover, in view of the black ink (which contains the self dispersion
carbon black) and the culcr;' ink (which contains the colored polymer fine
particle), the present inventors have found the following: Varying the Lypes of
the recording medium and varying the ink type or ink ratio aceording Lo Lhe
printing mode can record on various recording mediums an Image that has
high grade and excellent rigidity.

(1) The present invention provides an inkjet recording apparatus,
comprising: a black ink ejecling porlion configured to eject a black ink
contmmng a self-dispersion pigment; color ink ejecting portions configured to

eject, respectively, a cyan ink, A magenta ink and a yellow ink which comprise

12



recording medium to thereby record an inmage on the recording nedium and
wherein, when the recording nediumis optically transparent and is

provi ded, on a transparent base material thereof, with 2nlﬁgk%2 eptlng
| ayer, the recording-controlling unit controls the record

recordi ng medium such that the color ink ejecting portion is used for
recording a nnnochrone i mge and a col or image mhich has a plurality of

col ors, V|n bl ack .i nk e ectin i on s ial.lly free from
bt g RN o krkfsich Sk AnpBRES b MR Bl bt ARttt oo TLOM
usi ng the |nkjet recordi ng apparatus according to paragraph (1), wherein

when t h&lorigg eigticnig] Madeluir irsohile e hdated pagsgal e ol ubhdin &apsounded, on the
transparent base materi al thereof with the ink accepting |ayer, the

i nkj et recor od us l,0 k.for recor . the 1ochr one
| mge. dh et R bR ed 18 canfioh reiyaie dieatie theBERS ™ b
bl ack i nk substantially free from being used. (3) The present invention
provi demlodiettitks phriiac ahdithe colpp ailabis tingGRFHbh Seal FelRteddk | Nk ej ecti ng
portion configured to eject a black ink containing a self- dispersion

pi gnent ; ect ortr s configured to 13 i ~. 1 DEC 2005
D St esSptBE ety o chark i ecod R GBhes SHEC #htoiiys mosumendh o
conprise a pol ymer emul sion whi ch conprises a polyner fine particle
cont ai Mivh@rdin, &beArths gefmaid AlediihGh opsichlg eFitiparé ik Wad & paividdd,ght |y

soluble in water; and
on a transparent base material thereol, with an ink accepling layer, Lhe
recording controlling unit controls the recording on the recording medium
such that the color ink gjecting portion 15 used for recording a monochrome
1mmage and a color image which has a plurality of colors, leaving the black ink
gjecting portion substantially iree from being used.
(2) The present invention provides an inkjet recording method using the
mkjct recording apparatus according to paragraph (1), w]aerei_n when the
recording medium is optically transparent and is provided, on the transparent
base material thereof, with the ink aceepting layer, the inkjet recording
method uses the color ink for recording the monochrome image and the color
mmage which has a pluralily of colors, leaving Lhe black imk substantially free
from being used.
(3) The present invention provides an inkjet recording apparatus,
comprising: a bluck ink ejecting portion configured to eject a black ik

contaming a selidispersion pigment; color nk ejecting portions configured to

13



a recording-controlling unit configured to control recording, wherein the
bl ack ink ejecting portion and the color ink ejecting portion scan

relative to a recording nedium to thereby record an,inagq_?qyﬁg cordi ng
medi um  wherein, when the recording nediumis provided, on a g@@ﬁe base
material thereof, with an ink accepting |ayer which has a surface having a
gl oss, the recordingcontrolling unit controls the recording on the

recordi ng medi um, such that the col or k e ecting p on is used for
r ecor di HgFtar$RRFEER? n%CY?-‘FrH&é Yo 1  Whichs CPMRFIET i ty of
colors, leaving the black ink ejecting portion substantially free from

bei ng uﬁﬁﬂlyrﬁ&)eﬂﬁﬁmﬂf @%@ cdiSREd @PobfRN ﬁﬂé paititBkofitzinfPeg di ng et hod
using the inkjet recording apparatus according to paragraph (3), wherein

when the. recording diumis vlded on th pa base materi al
t her eofolqginfm majgrial lﬁtwpﬁ& ¢ awratwrz:ﬂlaﬁﬁiw ﬁ‘ﬂégmf#‘é{ﬂ,@fhawng t he
gloss, the inkjet recording nethod uses the color ink for recording the

NoNOChr O &k ARGEARELLTHhE Qs PL fid TR A%0 Whi &B] PaSrdink! Whakéinthefblget or s,
| eaving the black ink substantially free fronlbelng used. (5) The present

i nvention provides an inkjet recording apparatus, rising: a black ink
ej ect i ngkgaeenmpPertien ud Soe edlor jrde eleatipE DERtPR r&caqz:el atiyega@ 2005
containing a self-dispersion pignent; and color ink ejecting portions

conf i g%ﬁgrchﬂg%@[ﬁhm H:@%H@&‘bbr‘&%l:r)(pd-ﬁl Wﬁehﬁltheaeaﬁa ﬁl(—‘;’d%land a yellow
i nk  which conprise a polynmer enul sion i ch conprises a polymer fine

article
P wherein, when the recording medinm is provided, on an opaque base matenal

thereol, with an mk accepting layer which has a surface having a gloss, the
recording-controlling unit controls the recording on the recording medium
such that the color ink ejecting portion is used for recording a menochrome
1mage and a color image which has a plurality of colors, leaving the black ink
cjecting portion substantially free from being nsed.

(4) The present invention provides an inkjet recording method using the
inkjet recording apparatus according to paragraph (3), wherein when the
recording medium is provided, on the opague base material thereol, with the
ink aceepting layer which has Lthe surface having the gloss, the mkjet
recording method uses the color ink for recording the monocchrome image and
the color image which has a plurality of colors, leaving the black mmk
substantially [ree [rom being used.

(5) The present invention provides an inkjet recording apparatus,

comprsing: a black ink gjecting portion configured to gject a black ik
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containing a coloring material which is insoluble in water or slightly
soluble in water and a re cording controlling unit configured to control

recording, wherein the black ink ejecting portion and t Fanh K
ej ecting portion scan relative to a recording nedi um tgFgﬂgﬁgg@h$ecord an

i mage on the recording nedium wherein, when a color image is recorded on
a plain paper sheet and a black color area in the color image is recorded,
the recording-contrphling.unit controls,the.recording.on the recording
e um STURHIRGE TN sPERT hlemERE bl GOR SHRPE ol or | i ef ot ng
portion are used in conbination. (6) The present invention provides an

i nkj et eomfgprrdi ng efeet hedperdivedy, theyan inlkj atmagaaadnkgmipseBdéwsinkccording to
par agraph (5), wherein when the color inage is recorded on the plain paper

sheet ang-the bl ack cogfr area,i.n Hﬂ& olor .imm elis rgicorq%% t he inkj et
¢ ecor di RGBT EO AN o] REPEER G Camtmrises ooy BT BIERETTIE and ¢ he
color ink are used in conbination (7) The present invention provides an

i nkj et sacaimdhpe @bpaiginigeriab aiieh & ingolubldiowktdrioe Richely soduiplerini on
configured to eject a black ink containing a self-dispersion pignent;
color ink, ejectin ortions, confiqured eject, r ecti.vely, a cyan ink,
5 magenPA AR Ao IPE SRR YR O o rel s opSPUREPTdiliEr 2 on whi ch
conprises a polynmer fine particle containing a 15 2 t DEC 2006 col ori ng

mat er i aiwhehtiaithie bladisnikigketing poadien aad the icolak ik sfdcvbleardrbionakan; and - a

recording controlling unit. configured to control recording, wherein the

bl ack 1 oK Bl,E60 h19cR9A QAT LIBSeb L0 ] SSLANSH BRL LiQRamian 7ol ative

medium, wherein, when a color image 15 recorded on a plain paper shect and a
black color ares in the color image is recorded, the recording-controlling unit
controls the recording on the recording medinm such that the black ink
gjecting portion and the color ink ejecting portion are uscd in combination.

() The present invention provides an inkjet recording method using Lhe
inkjet recording apparatus according to paragraph (5), wherein when the color
image is recorded on the plain paper sheet and the black color area in the color
1mage 18 recorded, the inkjet recording method conkrols the recording such
that the black ink and the color ink are used in combination.

(7) The present invention provides an inkjet recording apparatus,
compnsing: a black ink gjecting portion conligured to eject a black ink
conlaimng a sell~dispersion pigmenls color ink ejecting portions configured to
grect, respecbively, & cyan ink, a magenta ink and a yellow ink which comprise

a polymer emulsion which comprises a pelymer fine particle containing a
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re carding nmedium to thereby record an image on the recordi ng nmedi um
wherei n, when the recording nmediumis provided, on an opaque base nateri al
thereof, with an ink accepting |ayer which has a surface ZLWGEEEfrﬂ@ a gl oss
and a black color area in the color image is recorded, the recgr ng- con
trolling unit controls the recording such that the black ink ejecting
portion and the color 1ink ejecting portion are used in conbination. (8)
The present invention_provides an inkjet recording hod using the inkjet
re cor %%Bwtam§WAe%#%wal'§%e aawa@wawﬁ(#)tllr Sleble e wAss Apdcor di ng
the color imge on the recordi ng nmediumwhich is provided, on the opaque

base naj %ﬂu@ﬁir@ﬁ‘i‘fr@ﬂﬂlingﬁdﬂ?l. EdH e d 36 ¢8RETL D BeduRY, Whephine Blagk surface

free fromthe gloss, and when the black color area in the color inage is
recorded, the. inkjet rec rdinq met.hod controls the recording such that the
bl ack itk SPRHRSHBOENLRNY the goleT iale B1erhnNE VBTAR SERM T$19J1VeHR 3pr esent

i nvention provides an inkjet recording apparatus, conprising: a black ink

ej ecti NGcpRlihs Media, it YherbblyGefh@Cin amAkAGH th K ecdAM AlHNINGMA _
sel f-di spersion pignent; color ink ejecting portions configured to eject,

respectively, a_cyan ink, .a magenta ink and_a yellow ink which conprise a
pol ymerwBeAfIR; Whekhe peeosehing medrymdp pypafcd, 9ibap spaave Sagpmadprphg a 16 2
1 DEC 2666 coloring material which is insoluble in water or slightly

sol ubl gHaRedRdfih R0 hiR abQpRIHH RYaF FHiEIPhhs A%usick FQNELEUE $thsk reiont r ol
recording, wherein the black ~ink ejecting portion and the“color ink

ejecting portion scan relative to a . . .
a black color area in the color imape 1s recorded, Lhe recording-controlhng unit

controls the recording such that the black ink ejecting portion and the color
imk sjecting portion are used in combination.

(8) The present Invention provides an inkjet recording method using the
inkjet recording apparatus aceording to paragraph (7), wherein when
recording the color image on the recording medium which is provided, on Lhe
opagne base material thereof, with the ink aceepting layer which has the
surface free from the gloss, and when the black color area in the color image 15
recorded, the inkjet recording method controls the recording such thal the
black ink and the color ink are used in combination.

(9) The present invention provides an inkjet recording upparatus,
comprising” 2 black ink ejecting portion configurad to gject a black ink
conlaimng a sell-dispersion pigments color ink ejecting portions configured to
gject, respectively, a cyan ink, a magenta ink and a yellow ink which comprise

a polymer emulsion which comprises a polymer fine particle containing a

16
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recording nmedium to thereby record an inage on the recordi ng nedi um
wherein, when the recording is carried out on the recordi ng nedi umwhich is
in at |least one of the follow ng cases: the re cording magz HWE@%I cally
transparent and is provided, on a transparent base materi t l with
an ink accepting layer, and the recording nediumis provided, on an opaque
base material thereof, with an ink accepting | ayer which has a surface
havi ng a | oss, t.he recordi ng-controllin ni.t._controls the recqrding on
the recBluTHETIAIERAL HILELH nRd NG Mater of SRSk Bovetanapd used for
recording a nonochrone inmage and a color imge which has a plurality of

col or s,a t@avding-confitolih @ eHnit siafBhaed it @opPabl i drinps wdiRidial {hy Hlaee from
bei ng used, wherein, when a black color area in the color image is

recorded,in at | east one,of the .fol]low ng cases: the colqr inmage is re
cor ded 16k Sleghing ROTFgmeRId e folon K pxeeting oxHion stap Hlatiedaaded on ¢ he
recordi ng mediumwhich is provided, on an opaque base material thereof,

Wi th anckavding eeplinng th aherchwieehd@as imagy hhabe reédrdend e@ia@ugl 0ss, the
recording-controlling unit controls the recording such that the black ink

ejectin ortion and the color ink ejecting portion are used, .in
conbi nathEmInHAeRkEs Ewrdig igcorasd ongR 1He TRHI MR FSGHIWG hERSS recording

t he nonochrone i mage on the plain paper sheet, and recording the 17 2 1 DEC

2606 MRNAABAQGLE JRte oW 0687 eN@coRhg Maiuahid sptiadlyl ded, on the
opaque base material thereof, wth the ink accepting layer which has the

surface free from.the gLasS, the recording-controlling unit controls the
recor ditﬁ@“’gﬁ’(}'ﬁnf HH‘E‘ 15 provided, on a transparent base material thereof, with an

ink accepting layer, and the recording mediurm is provided, on an opaque base
material thereef, with an ink accepting layer which has a surface having a
gloss, the recording-controlling unit conlrols the recording on the recording
medium such that the color ink ejecting portion is used [or recording a
monochrome 1image and a color image which has a plurality of colors, leaving
the black ink ejecting portion subsiantially (ree from being used, wherein,
when a black color area in the color image 1s recorded 1n at least one of the
(ollowing cases: the color 1mage 1s recorded on a plain paper sheet, and the
color image is recorded on the recording medium which is prowvided, on an
opaque base matenial thereof, with an ink accepiing layer which has a surface
free from a gloss, the recording-controlling unit controls the recording such
that the black ink ejecting portion and the color ink cjecting portion are used
in combination, and wherein, 1n at least one of the following cases® recording

the monochrome image en the plain paper sheet, and recording Lhe
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the black ink ejecting portion is used, |eaving the color ink ejecting
portion substantially free frombeing used. (10) The present invention
provi des an inkjet recording nethod using the inkjet recon1Q%¥$2 ratus
according to paragraph (9), wherein, in at |least one of the f

cases-. the recording nediumis optically transparent and is prOV|ded on
the transparent base material thereof, with the ink accepting |ayer, and
the recording nmediumis provided, on t he opaque base_naterjal thereof,
With t HeOReghTamedmagsPy corag mredivan which rawevidesd 6 thaergaves, the
I nkj et recording nethod controls the recording on the recordi ng nmedi um

such t hadse Mgt Qhobddk, wﬁh%iﬁ%k@méﬂ&ﬂé tHyad wiNeh MARGEBQRBIck TRQEe and the
col or image which has a plurality of colors, |eaving the black ink

substantial ly free from bei ng used mhereln when the black cqolor area in
the collspmithaglosssthe pcsrdiag qontenll Ingauit epnirels thagesqndingingh thifes . t he
color image is re corded on the plain paper sheet, and the color inage is

reCOfd%e%a&b&ﬁ@jﬁ@f%?ﬁmﬁ% Hmd’\ﬁl'émnﬁhmﬂl\bk(i'ﬁﬁ ﬁa% nigfrfRaque base
mat eri al thereof he ink accepting |ayer which has the surface free

fromthe_gloss, Lhe inkjeL recording nethod controls the recording such
that tHabstamrallnikeadon beinorerd.i nk are used in conbi nati on, and wherein,
in the follow ng case: recording the 1s 2 1 DEC 2966 monochr one i mage, the

| nkj et (qgpor @l']:[égpféﬁéﬂ%v%ﬁ%hcﬂr%v{d&% APERGE AYoRHAR méildh kg EI'J@CK ink is

used, leaving the color ink substantially free frombeing used

mkjet recording apparatus aceording to paragraph (9), wherein, in at least one
of the Iollowing cases: the recording medium 15 oplically trunsparent and is
provided, on the transparent base malerial Ltherec!, with the ink wccepting
layer, and the recording medium 1s provided, on the opaque base matenal
therecl, with the ink accepting layer which has the surface having the gloss,
the mkjet recording method controls the recording on the recording medium
such that the color ink 15 used for eecurding the monochrome image and the
color image which has a plurality of colors, leaving the black ink substantially
free from being used, wherein, when the black color area in the color image 18
recorded in at least one of the following cases: the color image is recorded on
the plain paper sheet, and the color image is recorded on the recording
medium which is provided, on the opaque base material thereol, with the ink
accepting layer which has the surlace free from the gloss, Lhe inkjel recording
method eontrols the recording such that the black ink and the color ink are

used in combinalion, and whergin, in the [ollowing case: recording the

18
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(11) The present invention provides an inkjet recordi ng apparatus,
conprising: a black ink ejecting portion configure d to eject a black ink
containing a self-dispersion pignent, and a polyner enul sipn Bﬁcaaﬁ-xing
agent; color ink ejecting portions configured to eject, respeclrv @, a
cyan ink, a magenta ink and a yellow ink which conprise a polynmer emnul sion
which conprises a polyner fine particle containing a coloring nateri al

which is insoluble in ter. or slightly soluble in water; . and
Focor di PgrEERRISY Tpge eankied rpeayE BRerRL e Fele thETeRgE Sufler i n ¢ he

bl ack ink ejecting portion and the color ink ejecting portion scan

rel ati vehdtaha bledoil Ronsdddldafing thd fdaehik suletontdaBp FayemAiihhe
recordi ng medi um wherein when a black color area in the color image is

recor ded kﬂ any one of the follow ng cases- it the recording nmediuns is
opti cal '§F%ransparent and is provided, on a transparent base ' material
thereof with an ink accepting layer, ii) the recording nmediumis provided,

on an ofyajue 'Phs prefheir@intidiepRIideddd Inlgot takraiggaRipaRgrdayer which has
a surface having a gloss, iii) a color inmage is recorded on a plain paper

sheet, and i.v) the_.recoprding.mediumfor recording Lhe color inmage is
provi detPmBHs 'Bkﬁélﬁ%gﬁg@wtz&?“ H‘\‘éﬁ@&?ﬁd t\‘R,ieﬂfI"Fté‘nb]F'Frllk Bkcepting | ayer
whi ch has a surface free froma glass, the recordingcontrolling unit

cont r ol &ntithidg 3 JaECdibgefsion pRahes asdnopslyeltridhaflsidieadh dBkng Nk €] ecting
portion and the color Ink ejecting portion are used in conbination. (12)

The present invention provides an i kje& re.cording et hod using the
agent; color ik ejecling pertions configured to oject, respectively, a eyan ink, a

magenta ink and a yellow ink which eomprise a polymer emulsion which
comprises a polymer fine particle containing a coloring rarterial which is
mesoluble 1n waler or shightly soluble in water) and a recording-controlling unit
configured to control recording, wherein the bluck ink ejecting portion and the
color ink gjecting portion scan relative to a recording medium, to thereby
recortl an image on the recording medium, wherein when a hlack ;:0101' arca in
Lhe color imuge 1s recorded in any one of the following cases: i) the recording
medium 15 opticully transparent and 1s provided, on a transparent basc
material thereof, with an ink accepting layer, ii) the recording medinm is
provided, on an opaquc hase material thereof, with an ink accepling layer
which has a surface having a gloss, iii} a color image is recorded on a plain
paper sheet, and iv) the recording medium for recording Lhe color image s
provided, on an opaque base material therenl, with an ink accepting layer

which has a surface free lrom a gloss, the recording-controlling unit controls
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I nkj et recordi ng apparatus according to paragraph (11), wherein when the

bl ack color area in the color inage is recorded in any one of the follow ng
cases: i) the recording nmediumis optically transparent and% f ov ded on
the transparent base material thereof, with the ink accept Agﬂ b ||)
the recording nediumis provided, on the opaque base materi al thereof,
with the ink accepting |ayer which has the surface having the gloss, 1ii)

the colgr im S or de t | ai n paper shegt, and iv) the

recor diﬁlf%aﬁg‘ﬁﬂgfgwﬂ%ﬁ%&%ﬁgkfﬁgeg%ﬁ&gFF%&&E q"f@]"o YRE on the opaque
base material thereof, wth Lhe ink accepting |ayer which has the surface
free frapuiihe pghidss ard hsed imbgmebinsear di ng net hod caries out the recording
such t hat the bl ack ink ejecting portion and the color ink ejecting
portion edlnc rrblr}@tlon RIEF XP%ANATIO\IO:TIE{ DRA NGS FIG 1
is a scth t| § PEE™ PR TO O HRY &t fecgrdinempthg THRP recordi ng

apparatus of the present invention whi ch I ncorporates therein an ink
cartri diggkjeeeecming appar€iug mcoeling dé paradraphd]l IE kwherdin ®han thxt er nal
perspective view of the ink cartridge before being i ncor porated into the

he | nkbRR BRRRGe R Fhe P BUBRES 15 HTIh b 45009 PR BROEE. 4 s an

external perspective view of a record unit which is |ntegrated with a
r ecor di @geBEAUh® tedoR@iny Medhim iiH¥eHEaldN transfFcdnti ks potRledabnphe specti ve

vi ew of anot her exanple of the ink

transparent base material thereof, with the ink accepting layer, iD) the
recording medium is provided, on the opague base material thereof, with the
ink accepting layer which has the surface having the gloss, iii) the eolor image
is recorded on the plain paper sheet, and iv} the recording medium [or
recording the color imagre 12 provided, on the opague base material thereof,
wilh Lhe ink accepling layer which has the surlace [ree [rom the gloss, Lhe
inkjet recording method caries out the recording such that the black ink
ejecling poriion and the color ink ejeciing portion are used in combination.
BRIEF EXPLANATION OF THE DRAWINGS

FIG. 1 15 a schematic front view of a mechanism part of a serial inlget
recording apparatus of the present invention which incorporates therein an
mk cartridge recerving therein a recording hquad.

FIG. 2 is an external perspective view of the ink cartridge before being

meorporated into the recording apparatus of the present invention.

FIG. 3 iz a cross scction of the ink cartridee of the present invention.
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cartridge of the present invention FIG 6 is a schematic of another exanple
of the inkjet recording apparatus of the present invention having the ink

cartridge housing therein the recording liquid. FIG 7 is'zta} %@Eﬂﬂpﬁl agram
showi ng a structure of a print system according to a firs inment of

the present invention. FIG S is a block diagramshow ng a structure of a
color-nodi fying nodule of the present invention FIG 9 is a bl ock di agram

show ng anot ructure of, the color-no i n the pr esent
ivent Lo Bl LG ot 1R EHERRR BT PRSI T hip B BB WESTLHur ol |1 r eat men
for character part and line inmage part in a BG@UCR treating section in

FIG 9.intEhGted Witls adetdrdengrhpad of tlexpicabnt i9-eBEHCR procedural treat ment
for photograph part in the BAUCR treating section in FIG 9. FIG 12 is a

bl ock diagra anot he st ructur al or di fyi ng nodul e
of the prese%ﬁ?qny@n% E&%H)%Ee Q\l'lglé NfFEON 21 z
DEC 265 Hereinafter descrl bed referrl ng to drawings is a recording liquid

cartri dgetridge oFtlgpidieneidventiogcording liquid and an inkjet recording
apparat us equi pped with the recording liqui d cartridge, of the present

i nventi on. Och(? res i nveptio struc ia il(r];ﬂ es shown bel ow ar e,
H'ISC ern:al:l-::n another example o the inlgel recording

apparatus of the present invention having the ink cartridge housing therein
the recording liquad.

FIG. 7 12 2 hlock diapram showing a structure of a print system
according to a first embodiment of the prescent invention.

FIG. 8 is a block diagram showing a siructure of a eolor-modifying
module of the present invention.

FIG. 915 a block diagram showing another structure of the
color-modifying module of the present invention.

FIG. 10 15 a Iine map [ur explamng BGIUCR procedural treatment {or
character pari and line image part 1n a BG/UCR treating section in FIG. 9.

FH3E. 11 13 a hine map for explaining BG/UCR procedural treatment for
photograph part in the BG/UCR treating section in FIG. 9.

FEG. 12 15 a block diagram showing another structural example of

color-modifying module of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
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however, not limted thereto. FIG | is a schematic front view of a
mechani sm part of a serial inkjet recording apparatus which incorporates
therein an ink cartridge equipped wth a recording |iquid qCﬁkEei‘E
receiving therein a recording liquid, of the present inventi‘o THY
mechani sm part of the inkjet recording apparatus has the follow ng
structure-. Between a side plate (1) and a side plate (2), a min guide

rod (3) and foI | 0 (4) suspended subst
hori zont al | y BIFRE ﬁ% rﬁ??él Tr?i‘? W&gﬁéﬁﬂaﬁ@ BH'egaﬂ aﬂlower gui de rod

(d), a cartage unlt (5) is hornin such a manner as to slide in a main

scanni NgaréAges ré@ivink the félhird ﬂﬂﬁrﬂiﬁilgtlngpﬁﬂ s Rifet Asofdiagei n four inkj et
heads (6) respectively egj ectlng a yellowink (Y), a magenta ink (M, a

cyan ink (C), and a bl ac ej ection f ces (6a) (nozzle face)
t her eof WRRAR %E@WR\WBW& eéﬁmréﬁ&l\{’mﬂ% ripdgg ofit RPé‘E-‘-‘“—I‘i‘éads (6) of the

carriage unit (5), four ink cartridges ((7y), (7m, (7c), (7k)) are

repl aceghbitibAst @itRE pBiGit iVORliMN M £EREGEAVSEGOHIBE Showd Halkew f@ 1 nkj et
heads (6). The carrl age unit (5) has such a structure where drivi ng and 22

2 1 DEC 2006 .rql g a mai n scanni ng notor (B) connected to a timng
belt (1 ?W?’éﬁs@@l By @ iving pulley (driving Lining pulley) (9)
(which is related with the mai n scanning nmotor (8)) and a follower pulley

(idler pulleyprd 10)s; £ ahdRYGc TR vl bl 398 Hiinish PareBHa 5BEAT ailel NKj et
heads (6) in the main scanning direction.

recording apparatus which tncorporates therein an ink eartridge equipped

with a recording ligmid recetver receiving therein a recording liguid, of the

present invention.

The mechanism part of the inkjet recording apparalus has Lthe
following structure: Between a side plate (1) and a side plate {2}, a main guide
rod (3) and a ollower guide rod (4) are suspended substantially horizontally.
By means of the main guide rod (3) and the lbllower guide rod (1), a carriage
unit {5} is born in such a manner as to slide in a main scanning direction.

The carriape unit {3) incorporates therein [our inkjal heads (6) respectively
gjecting a yellow ink (Y}, a magenta ink {M), a cyan ink {C), and a black ink
(Bk), with gjection faces (6a) (nozzle face) therec! turning downward. On an
upper side of the inljet heads {6) of the carriage unit {5}, four ink cartridges
((7y), (7m), (Tc), (7k)) are replaceably installed which supply respeetive colors

to the four inlget heads (6).

The carriage unit (5) has such a structure where driving and
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A sub-franme (13) and a sub-frane (14) stand on a base plate (12)

connecting the side plate (1) and the side plate (2)_ Between the sub-frane
(13) and the sub-frane (14), a conveyer roller (15) is rotat@l}IdE (2' for
conveying a paper sheet (16) in a sub-scanning direction perpendrcul ar

the main scanning direction. A sub-scanning notor (17) is disposed be5| de
the sub-franme (14). For conveying a rotation of the sub- scanni ng not or

17) t t ded fixed t
ot ary RORMIAEP BHE sthring mirhh (HoEsRerieR B irun g R TP led 1o a -
shaft of the conveyer roller (15). Mreover, between the side plate (1)

and t heheuwpeh adBvink2) ulldsheirdring Lirﬂfrﬁ;/f)ﬁﬂé@)dg} &dliighiih irbbaled with Lhe
mai nt ai ni ng-recoveri ng mechani sm (hereinafter referred to as "sub systent)

e pectPOBT SR Aot pae A Blong sbTar (il Prllpdof Bindrhi e 1"

hol der (23) is swingably held with a |ink nenber (24)  Moving the carriage

uni t ( DartiRgh hewits) mnscarnbag slhee bth e (B uahhe hadint eannddy divéeBontni t (5)
abuts on an engagenent portion (25) disposed on the holder (23) can |ift

the hol der (2 in a anc t he ve of .the rriage 23 2i DEC
2002 uni t (5%@%1@ @iﬁ cﬁasuhgiﬁwé% H%P%HBS"E Rlte{ L on t aces
(6a) of the inkjet heads (6). On the contrary, noving the carriage unit
(5) to c@mﬂ&bﬂ]hileﬂﬂe alRaplatda)md ihewide phte o) dattd3h dhe sabeRaigance with

t he novenent of the <carriage unit (5), thereby the cap nenbers (22) may be
spaced 854 dft{me su{) r]‘rfu:ma {14}, a conveyer roller {15} is rotatably born for

conveying a paper sheet {16) in a sub-scanning direction perpendicular ta the

main scanning direction. A sub-scanning motor (17) is dispesed beside the

sub-frame {14). For conveying a rotation of the sub-seanning motor (17} to

the conveyer motor (15), there are provided a gear (18) fixed to a rotary shaft

ol the sub-seanning motor {17) and a gear {19) fixed to a shaft of the conveyer

roller (15).

Morecver, between the side plate (1) and the sub-frame (12}, there is
provided a reliability maintaining-recovering mechantsm (hereinafter
referred to us “sub system”) {21) of the inkjet head (6). A holder (23) holds
[our cap members (22} lor respectively capping Lhe gjection faces of the inkjet
heads (6). The helder {23} is swingably held with & link member (24).
Moving the curriage unit (5) in the main scanning direction such that the
carriage unit (5) abuts on an engagement portion (25} disposed on the helder

(23) can lift the helder (23} in accordance with the movement of the carriage
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ej ection faces (6a) of the inkjet heads (6). Each of the cap nenbers (22)
connects to an absorption punp (27) by way of an absorption tube (26) _
Mor eover, the cap nenber (22) forned with an atnospheric opeqi
comuni cates to an atnosphere by way of an atnospheric openin&mgug@ﬁand an
at nospheric opening val ve. Mreover, a waste |iquid punped by the
absorption punp (27) is drained to a was Le liquid preservation tank (not

shown) . in..t JRe i ke- sid of .t hes hol der (23),
a W per B‘é‘}t\é@é{ tgglgz)%}’ictgﬁr(r%gnlﬁg%ht% ’gggiglné%i%% Fn%]ﬁ%‘ﬁm}ﬁ%ms B?é?f g:feade (28) is
a w ping nmenber nmade of an elastic material such as fiber nenber, bubbling
menber , inljoibkeadsdbdl tBe thekentrhing hbace iheraBAake unils(s) tbarpriviingo be
swingable with a camwhich is rotated by nmeans of a driving nenber (not

shown) Cl:l referki - Fl and_FEl 3 is the, i cartridge
() SR B ollert B N i h(For B it She pkBebifE PR bef o o
being incorporated into the printer of the present invention. FIG 3 is a
cross eacidgerumt (3)hehéreky the tap duambérst (28) praslentpasedentarofronfthé s seen in
FIG 3, the ink cartridge (7) has a cartridge body (41) 24 2 1 DEC 20[b
receivi t.herei n i absor bent 2) absorbing therein the in of

speci fi%%E%?%FacFﬁéé@a#ﬁe&B%EB%E?dfg is so formed that an upper cover
menber (44) is adhered or welded to an upper opening of a case (43), and

is a nold whiBhch sf thvadhg, mbartbeex £2)| connbstsrte simabsbptibnlpuabs @Hdnt (42) s
made of porous body

way of an absorption tube (26}, Moreover, the cap member {22) formed with
an aimospheric openmng communicates to an atmosphere by way of an
almospheric opening tube and an atmospheric opening valve. Meorcover, a
waste liquid pumped by the absorption pump (27) is drained to 2 wasle liquid
preservation tank (not shown) by way of a drain tube and the like. On a side
of the holder (23), a wiper blade (28} is mounted to a blade arm (28}, The
wiper blade (28) is a wiping member made -;}f an elastic material such as [ber
member, bubbling member, rubber, and the like. The blade arm {29) is so0
born as to be swingable with a cam which is rotated by means ol a driving
member {not shown).

Described next relerring Lo FIG. 2 and FIG. 3 is the ink cartridge (7).

FIG. 2 is an exlernal perspective view of the mk cartridge before being
incorporated into the prinier of the present invention. FI1G. 3 18 a cross
section of the ink carbridge of the present invention.

Asis seen in FIG. 3, the ink cartridge (7) has a cartridee body (41)
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such as urethane foamand the Iike. After being conpressively inserted in
the cartridge body (41), the ink absorbent (42) may absorb the ink. The
case (43) of the cartridge body (41) has a base portion whigh Pl m%ned
with an ink supply port (45) for feeding the ink to the recording

(6) _ The ink supply port (45) has an inner periphery to mating mnth a seal
ring (46). The upper cover nenber (44) Is formed with an at nospheric

openi ng (47) A_cap nenb SOL u ted.to the c trld e body (41). The
cap nEREAYI I@rayﬂlb abgor et jing thRreith ReSHIE may be
caused by a conpressive defornatlon of the case (43) |n the foll ow ng

stat e: chlorDefRE @artrRBQ By AAY) W’b@ﬂ“o}ﬁ%d' thit BHARIPLr RBVEr AréRberdalp) ocked,

handling the ink <cartridge (7) for |oading or transportatlon or ii) when

a pressure is applied to a w de sidewall durj vacuum p n As is seen
i n FI GLs adhered ot weldpd & iag winati apgning 9l  gased g 15%510?@ hl%bwt he upper

cover nenber (44) a fil mshaped seal nenber (55) mhrch has oxygen

per meabyjhid m:.%:&ﬁﬁrmh et  MMeCink KR0Skt (ABJREh 208 oF phAsusiHay a

di mension as to seal e at nospheric opening (47) and a pIuraIrty of
grooves 25 2 1 DEC 2006 348) whi ch are forned around the atnpspheric

openi ngueh aF uredhnefyarnand dhedikeh e Al rdiping pompressivgly maeptedi®n| menber
(55) having the oxygen perneability of 100 m/n2 or nore may bring about

the folg,ewhngidkliRRl (41), the ink absorbent (42) may absorb the ink.

The case (43) of the cartridge body (41) has a base portion which 15
formed with an ink supply port (45) for feeding the ink to the recording head
(6). The ink supply port {45) has an inner periphery to mating with a seal
ring (46). The upper cover member (44} is formed with an atmospherie
opening {47)-

A cap member (50) is mounted Lo the cariridge body {(41). The cap
member (50) may prevent leak of the inside ink which leak may he caused- by
a compressive deformation of the case (43} in the following slaLe: 1) belore
loading and when the ink supply port (45} is blocked, handling the ink
cartridge (7) for loading or transportation, or 11} when a pressure is applied to
a wide sidewall during vacuum packing.

Ag is seen in FIG. 2, the atmospheric opening (47) is sealed by sealing
to the upper cover member (44) a film-shaped seal member (55) which has
oxypen permeability of 100 ml/m? or more. The scal member (55) has such a

dimension as to seal the atmospheric opening (47) and a plurality of grooves
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Effect) Even in the following state i), with the cartridge (7) packed under
a decreased pressure using a pack nenber nmade of an alum num |am nate

filmand the like that is free fromair perneability, and 'ggg &E i nk
bei ng | oaded: state 0 an atnosphere present in a space (A&wj 3)
that is fornmed between the ink absorbent (42) and the cartridge body (41)
causes air to be dissolved in the ink; the air in the ink can be exhausted

via the seal nmenber (55) to pace (between the cartridge hody (41) and
t he paé&ﬂf@m Déﬁlﬁﬂ)sﬁrﬁpgaéi@&tﬂtﬂata PRI OPARLNGA .| & 41)) havi ng
a high degree of vacuum thus inproving degassing of the ink.- FIG 4 shows

a struciiAphexempbRim (F1) RAEPEEe S&HlhhefAG8r WE)Hhvilg LI QX%&QH with an ink
receiver (receiving therein the recording liquid) and a "head portion for
ej ecting the recording |iquid. Specifiqall¥, a reéfrd,uni (30) is of a
seri al Heygeabyfikycef Jotbnlfmcommpre maverng abave helellgring pifeet head (6), an
ink tank (41) for receiving therein the recording liquid fed to the inkjet
head (6), andgt@.gpver nenber for sealing an 26 - - ------------ 2 1 DEC
2m inner part of the ink tank (41). The ink head (33) is formed with a
plurality of nozzles (32) for ejeg%in t he recprdiqp li_quid._ The ink
(recording | iE@ngn the ollowing state 1), with the cartridge {7 packed under a

decreased pressure using a pack member made of an aluminum

laminate film and the like that is free from air permeakbility, and with

the ink heing loaded:

state i} an atmosphere present in a space (A) (sce FIG. 3) that is

[ormed between Lthe ink absorbent (12) and Lhe cariridge body (41)

causes air Lo be dissolved in the ink:

the air In the ink can be exhausted via the seal member {55) to a space
(between the cartridge body (41) und the pack member which is disposed
outside the cartridge body (41)) having a high degree of vacuum, thus
improving degassing of the ink.

FI1G. 4 shows a structural example of a record cartridge which is
provided with an ink receiver (receiving thercin the recording liquid) and a
head portion for ejecting the recording ligumd.

Specifically, a record unit (30) is of a serial type, which includes main
elements such as an inkjet head (6}, an ink tank (41) for receiving therein the

recording lignid fed Lo the inkjet head {6}, and a cover member for sealing an

20



bl L S ¥ XN Skl ™ ke & N1 F ] e e e TS R LA A S

led to a conmmon liquid chanber (not shown) by way of an ink supply tube
(not shown), and is to be ejected fromthe nozzle (32) in accordance with
an electric signal froma record device body which signal is inputted from
an el ectrode (31)_ The record unit, of the above type is fef 0 as
so-called thermal type or bubble type which can be produced at | cost
due to its structure namely, a structure suitable for the head that has

| nvent | BITSF REEho LR e ald s Tt MoherE (i Ge ity Bop Bl B and

gl ycol ether having 8 to 11 carbon atons added thereto in the printing

met hod sluedvzhs: (BRELakoueiuiie Rebidifg ligulier Mhe bylp&eandlihpEiguikes can
i nprove welting property to a thermal element. Wth this, even a small

amount of addrtron e abqve conpone t.s can rrn about  the, ejection
Srebi| ) Gieomegadinyd ShaBher 6ot i B8 of e e PR Bbe ok

preferable. FIG 5 shoms an external perspective vreM/of the ink cartridge,

accor di glghvie), andtises bexpriteirbim Biv nodels &) hh dgenrdhhcé wifHl & ebocld@n | Nk bag
(2) is cased in a case body (3) _ The case body (3) is conposed of a first

struct ur.al nber caond . structural nmenber, (12) and a,third

otr uct FEPahE rérm)l Frbodyavhish SEntlct iBrtiad fra ge detiusds by a screw
menber (82) _ VVth t he above 27 2 1 DEC 2006 structure, the ink cartridge
(1) can(# PTRyeskrd JriPsT BRI Aveakps al efeARaanRsDLalRa thh@al Nk cartridge

(1) is nounted to or disnmounted fromthe

type or bubble type which can be produced at low cost due to 1ts structure,
namely, a structure suitable for the head that has its driving source of tharmal
energy. The recording liguid of the present invention, with at least one ol
polyol having 8 to 11 earbon atoms and glyeol ether having 8 to 11 carbon
atome added thereto in the printing method such as the ahove bubble 1ype,
thermal type and the like, can improve weiting property o a thermal element.
With this, cven a small amount of addition of Lhe above components can bring
about the ejection stability and [requency siability, and increase safety, which
18 preferable.

IFIG. 5 shows an external perspective view of the ink cartridge,
avcording 1o anolher example.

In an ink cartrdge (I) in FIG. 5, an Ink bag (2) is cased in a case body
{3). The case body (3) is composed of a first structural membey (11), a second

structural member (12} and a third structural member (13) which are so

structured as to be secured by a serew member (82).  With the above
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recordi ng apparatus body. The ink cartridge (1) in FIG 5 is provided with
an ink supply port (25), an opening portion (53) for the ink supply port

(25), a dent portion (41) for nounting the ink cartridgegi:}) [?Zhﬁﬁ?n
recordi ng apparatus body and disnounting the ink cartrid (Eﬁ f t he

recordi ng apparatus body, a hook portion (42), a guide portion (44), and a
gui de portion (45) Mreover, the ink cartridge (1) is provided with a

color identifying unit (64) égr presenting the ink color Hereinafter
descri Hégueiarethedgkcarimdge @) canbs regyemted semiheing prpwrally ecor di ng

apparatus using the ink cartridge (1). FIG 6 is a schematic for
expl ai NREngsE0 WHeS: Iﬂferiﬂktd%!iﬁ'i&ée {h8s MRANALH $TLP A dm AlnteA%rdAKhe!

recording apparatus The 1 nkjet Tecording apparatus is provided with an
apparatus body 101, a paper supply tray 102 installed to the apparatus
body 10tcemdng saBatRiugibolYa paper sheet, a paper ejecting tray 103
installed to the apparatus body 101 and stocking the paper sheet where the

. . X . body 101
i mage is recongdedi(RHNR (1)AR FISPBSE pei¥Qbd bhih 9k lhﬂ%uﬁpggiéaffgﬁl ody

has substantially a Flat upper Face, "and a front cover of the
apparatus body 101 is inclined backward relative to the flat upper face of
the uppdr cRGYBE prmﬂséﬁ&ziﬂr lthe inje BRpRkY ﬁqrbzzﬁ}zs depnt ppei@2 6B forover face
112, there are provided the paper ejecting tray 103 and the paper supply

tray 1040uhtiGR Rk Hhk YEA 1 REVEY th (PAloPdid®)apparatus body and

dismounling the ink cartridge (1} from the recording apparatus body, a hook
portion (42}, a guide portion {44), and a guide portion (45). Moreover, the ink
cartridge {1} is provided with a color identifying unit {(64) for preseniing the
mk cclor

Herecinafter deseribed referring to FIG. 6 is an example of the inkget
recording apparatus using the ink cartridge {1). F1G. 6 13 a schematic for
explaiming an entire structure of the mechanism part of the inkjet recording
apparatus.

The inkjet recording apparatus 1s provided with an apparatus body
101, a paper supply tray 102 installed to the apparatus body 101 and loaded
wilh a paper sheet, a paper gecting tray 103 installed to the apparatus hody
101 and stocking the paper sheet where the image is recorded (formed). An
upper cover 111 of the apparatus body 101 has substantially a flat upper face,
and a front cover face 112 of the apparatus body 101 is inclined backward

relative to the flat upper face of the upper cover 111.  Below Lhe inclined front
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In the apparatus body 101, as is seen in FIG 6, by neans of a guide rod
131 and a stay 132, a carriage 133 is held in such a manner as to slide in
the main scanning direction, where the guide rod 131 is a guide menber
which is laterally suspended to a right plate (not shown) ﬂdDECIgmg pl ate
(not shown). Wth the above structure, a main scanning notor (not shown)
may nove the carriage 133 for scanning The carriage 133 is prodded with a

recordi ng head 4 having four, Jnkjet heads.for ejecting.respective four
i GBVEL SR S GO ARG S ne gE 03 ] e ack ( BK)

Her ei nabove, a plurality of ink ejection ports of the recording head 134

are ar rafgad o4y e paitridt &hseodl (hgakida). t he main scanni ng direction.
The recording head 134 defines an ink droplet ejecting direction turning

downwar d. Ex les of the jnkj head constituting the recording head 134
o ude. 1 he . SR ARRg e ba Oh e scenah SIE Snfy e e @uiobnor gy
generating unit for ejecting the ink: a piezoelectric actuator such as

pi ezoel Relt 131ca 6l angeid 138, & | » 88 wahld iMShid8 PR eY Akitaslias in
attributable to filmboiling of the liquid by using electric heat

20t Uat e BT RTE GESEon BIPRR Pom e E A Uoe e BUGeCBRBBPEL Ure_ change.
and an el ectrostatic actuator 29 2 1 DEC 206 wusing electrostatic force.
The carghi@eis18G rk By RUSYEARE W A Bt paRKSol 3Bow ) 1 S8RALR $19ts/Glok 0US
shown). With the above structurc, a main seanning motor (not shown)} may
move the carrnapge 133 [or scanning.
The carriage 133 1s provided with a recording head 134 having four
inkjel heads for ejecting respective four ink droplets Including vellow (Y), cyan
(), mapgenta (M) and black (Bk). Hereinabove, a plurality of ink ejection
ports of the recording head 134 are arranged in a dircetion intersecting with
the main seanning direction. The recording head 134 debnes an ink droplet
gjecting direction turming downward.
Examples of the inlget head constituting the recording head 134
include the one having the following actuators and the like a5 energy
gencrating unit for cjecting the ink: a piezoelectric aclualor such as
piezoclectric element, a thermal actuator using phase variation attributable to
film boiling of the liquid by using electric heat exchanger element such as

cxothermie resistor, a shape-memorizing alloy actvator using metal phase

variation altribuiable lo lemperalure change, and an electrostatic actuator

29



A el e e el T e e e e T e S LS S DS S AL RO L e s e —— et e L = Sk Aot XL L S L A C P A ARl

color inks to the recording head 134 By way of an ink supply tube (not
shown), the ink can be supplied to the subtank 135 fromthe ink cartridge 1
(mounted to an ink cartridge nounting portion) of the pre t é@\@@éion. On
the other hand, as a paper feeding portion for feeding a Sggem 142

| oaded on a paper |oading portion 141 (pressure plate) of the paper supply
tray 103, there is provided a separating pad 144 which is opposed to a
lunula roll 143 éﬁ%?fr feed mM]), and which is made of material having a

| arge fU5ieg plggtrog Off%nt, where the lunula roll 143 separates the paper
sheet 142 one-by-one and conveys the thus separated paper sheet 142 from

the paper | ogdiengurrisgetlizsns pAdvidEdevisie pabhainzdl ok HefphEnphvas@aist 0 t he
paper feed roll 143's side. Asa conveying portion for conveying bel ow the

recording head 134 the .thus s [ aper. sheet 142 from.the paper supply
bor 1 oo eBie ta ke rosdinbeay T oribe FB e ity tuPe oSt at s cal Iy
absorbi ng the paper sheet 142 and conveyi ng the paper sheet 142, ii) a

count erghp@) ethelizdk 61 beé Oy NG tHehaiank M 3sMeeh (hédnkeanmededl from t he
paper supply portion via a guide 145) by interposing the paper sheet 142

betmee% t he cgnveyor belt 151 and t he Qou?tﬁﬁ}roller 152, jii) a conveyor
gui de 1Evged fo ARiIRE caRR1 ugRagPorhion’ ehiepresentBeay 8- subst anti al | y
vertically upward) by about 90, to thereby 30 2 1 DEC 2905 snoothly put

the paper shept tH4dtHeR Hahgl, 69 ﬂ‘@%@i fehihg portio it fe¥din Apereitbet
pressuring roll 155 biased toward the conveyor belt 15Is side by neans of a

142 loaded on a paper loading portion 141 (pressure plate) of the paper supply

tray 103, there 1s provided a separaiing pad 144 which is opposed Lo a lanula

roll 143 {paper [eed roll), and which is made of material having a large [riction

coeflicient, where the lunula roll 143 separates the paper sheet 142 one-by-one

and conveys the thus separated paper sheel 142 from the paper loading

section 141. The separating pad 144 1s biased to the paper feed roll 143's

side.

As a conveying portion for conveying below the recording head 134 the
thus supplied paper sheet 142 from the paper supply portion, there are
provided i) a conveyor belt 151 for electrostatically absorbing the paper sheet
142 and conveying the paper sheet 142, ii) a counter roller 152 for conveying
the paper sheet 142 (conveyed from the paper supply portion via a guide 145)
by intermposing the paper sheef 142 between the conveyor belt 151 and the

counter roller 152, iii) a conveyor guide 153 [or turning the paper sheet 142

{which is conveyved substantially vertically upwurd) by about 90°, tu Lhereby
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pressi ng nmenber 154. Moreover, there is provided a charging roller 156
which is a charging unit for charging a surface of the conveyor belt 151.
Herein, the conveyor belt 151 is an endless belt which is by ngg@ {@ﬁtmeen
a conveyor belt 157 and a tension roller 158, to thereby have I#
structure to as rotate in the belt conveying direction. The conveyor belt
151 is nmade froma pure resin mhich S not subjected to resistance contro

P00 DS BSE Rl Rt RV L ST it e |

material, and i|) a back |ayer (|nterned|ary resi stance | ayer, earth
| ayer) m'ss:nhrihgsﬂli Né5daasd twmiatl the caavéyathdlblsbeideliyf atankayar and i s
subjected to the resistance control The conveyor belt 151 has a backsi de

where a_gui.de | ocat,ed _correspondi to a .
b nt i FRISSFBESBRROEF hitnr Morehe Hikteis PrREcT B cthmk g 18t 1684 As a paper
ejecting portion for ejecting the paper sheet 142 recorded by the

r ecor diwhichdac diddeideni far chiradvi detirface f dhatbhgyok dultliél. f or
separating the paper sheet 142 fron1the conveyor belt 15 1, a paper

oot ing oot L SuBRRe ) 610 L0 S, BRBLRRY P50
belween a conveyor belt 157 and a tension roller 158, to thereby have such a
structurs to as rotate in the belt conveying divection. The conveyor belt 151
is made from a pure resin which 1s not subjected to resistance conirol and has
thickness about 40 pm.  The eonveyor bell 151 has i) a surface layer [or paper
abgorbing face which is made from, for example, ETTFE pure muterial, and 1) a
back layer (intermediary resistance layer, earth layer} which has the same
material as Lthal lor the surlace layer and 1s subjected to the resistance
control

The conveyor belt 151 has a backside where a guide member 161 is
located corresponding 1o a printing-photographing area defined by the
recording head 134,

As a paper ejecting poriion for ejecting the paper sheet 142 recorded
by the recording head 134, there are provaded a separating elaw 171 for
separating the paper sheet 142 from the conveyor belt 151, a paper ejecting
roller 172, a paper cjecting roll 173, and the paper ejecting tray 103 below the

cjecting roller 172,
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On a backface of the apparatus body 101, a both face paper supply wunit 181
I s detachably nounted- The bot h-face paper supply unit 181 takes therein

t he paper sheet 1d2 returned in an opposite rotary directipry DECtHEE
conveyor belt 151, and reverses the thus taken paper sheet 142 to thereby
supply the paper sheet 142 again to between the counter roller 152 and the
conveyor belt 151. The bot h-face paper supply unit 181 has an upper face

provi ded wit feed .ponrti.0 t he above,structure of
Phe ik et rEmathiicanfahs hESE oot 8 okl Mol e SHPBLE oy at o one
by one and supplied fromthe paper supply portlon substantlally vertically

upwar d,umnd 81 heds behghlydedubied héllgubaoid-dbd papandupblenudie 16nhtekaosed
bet ween the conveyor belt 151 and the counter roIIer 152 Then, with the

end of the er _shee 4 ui.ded the con Lde the paper
cheet 1¥3%eiR R e pPEShedt 1t P b 0 SP b e F B fsy ipd 2Ekhe of Fhe end
pressing roll 155 for turning by about 900 Fbrelnabove, the conveyor belt

157 i s whaegaddly15heuchangrag ihel dbeis takbb paped shéve Riperthebdst 142 i s
el ectrostatically absorbed to the conveyor belt 151 for conveyance- Moving

t he carrla e 133 mhlle i ng.the, recording 4 rr nding to an
| mage SBRT HRSRERIAes? AL AR PR TR e eE 1 Rk dr opl et
to the statlonary paper sheet 142. Then, after the paper sheet 142 is
conveyagnbyyd llel18tt eTh hem-&imq.rttpertshgpl}eﬁhjtl I81chag esapgeifhdes to be

carried out. Wth a recoding end signal received or a signal 32 2 3 ORC a

0, provided with a manual paper feed portion 182,

With the above structure of the mkjet recording apparatus, the paper
sheet 142 may be separated one by one and supplied from the paper supply
portion substantially vertically upward, and then be guided by the guide 145,
und then be interposed between the conveyor belt 151 and the counter roller
152. Then, with the end of the paper sheet 142 puided by the conveyor paide
153, the paper sheet 142 may be pressed on to the eonveyor belt 151 by means
of the end pressing roll 155 for turning by about 90°.

Hereinahove, the conveyor belt 157 is charged by the charging roller
156, and the paper sheat 142 15 electrosiatically absorbed to the conveyor belt
151 for conveyance. Moving the carriage 133 while driving the recording
head 134 corresponding to an image signal can make a recording of 1 line by
ejecting the ink droplel Lo the statwonary paper sheet 142, Then, after the
paper sheet 142 15 conveyed by a predetermined amount, the next line

recording 15 to be carried out.  'With a recodmg end signal reeeived or a signal
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G signifying that the back end of the paper sheet 142 reached the re
cording area received, the recording operation is to he ended, to thereby
ej ect the paper sheet 142 to the paper ejecting tray 103 ?“eEEEtémﬁ
sensed that the ink remant cones to "near end” in the subtan 3
predeterm ned anmount of ink is to be supplied to the subtank 135 fromthe
ink cartridge 1. Wth the inkjet recordi ng apparatus having the ink
cartridge 1 of the pre sent invention, when the ink cartridge 1 is used

up, rephaBifFmneoiay thﬁbaph@ndw&ghwpaewwtm@ gpckpd thaseaeprding arpa case
body 3_ Even when the ink cartridge 1 is put longitudinally and | oaded on

the froplefaACihd f‘lﬁnH’ilﬁg(?ﬁa@rmnn stpphd 8AaSE 3R HerePidfedithd pa@uen when the

appar at us body 101 has bl 'ocked  upper portion (for exanpl'e, the ink
cartridge 1 is received in a rack, or when an object is put on the upper
face of$Eﬁé1&B§a¢h@@§ﬁbb§wﬂmuﬂﬁfﬂ¥éB3a0|ng the ink cartridge 1 is
acconpl i shed with case. Hereinabove described is the serial inkjet

recording appﬂ”&%‘iﬁm JJEEEfi l;gﬁ%l?:% ﬂg‘ %rﬂﬂ%ﬂt AimbE RIGFSAL RYRAL T on may

al so he applied to so-cal recording apparatus where the

nozzles are arbitrarily arranged in a_ formof a zigzag, and the density is
such t hatbtankilsibs alpredeteralingd ameousdeé inls 1s tohlee superd fothgesubdaakut i on or
sever al fractlons of the target image resolution, to be arranged with the

recordi gﬂy%%&?ﬁgélnnre Exanpl es of the recordi ng appar at us
her ei na ove |nc u st

With the inkjet recording apparatus having the ink cartridge 1 of the
present invention, when the mk cartridge 1 1s used up, replacing only the ink
bag 2 15 possible by disassembhng the case body 3. Even when the ink
cartridge 11s put longitudinally and loaded on the iront face, the ink can be
supphed stably. With this, even when the apparatus body 101 has a blocked
upper portion {for example, the ink cartridge 1 is received in a rack, or when
an object 1s put on the upper face of the apparatus body 101}, replacing the ink
cartridec 1 is accomplished with casc.

Hereinabove described 12 the serial inkjet recording apparatus. The
recording liguid of the present invention may also be applied ti so-called a line
head recording apparalus where the nowles are arbitrarily arranged in a
form of a zigwag, and the density 1s such that 1t 15 substantially the same as
the targel image resolulion or several [ructions of the Larget image resolution,
to be arranged wath the recording medium's width or more.

Examples of the recording apparatus hereinabove include PC (host
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F:. 2 1 DEC 2666 conputer) and an output print for digital canera- In

addi tion, exanples of the recordi ng apparatus herei nabove include an
apparatus of conplicated functions such as fax, scanner, tel ephone and the
| i ke When being used as the output printer of the PC, thelﬁquﬂ:ﬁﬂﬂbrdlng
apparatus is to be connected to the PC via a cable and controlled by neans
of a driver software installed in the PC The follomﬁng Table | and Table 2

show t he ma cording. by. usi ng. .the inks t el ect ed cco ding to
The 't y g Bt abFaRsipy Bt oh i nlEai e, [ B04HHOT, RYBMBGRGE | 1 Che
Table 1 and the Table 2, C denotes cyan ink, M denotes nagenta ink, Y

denot esihgedeeomling lappada ltsdereirdobl acHdudalin Afaglliraids ¢(Woeiplilsaek i nk does
not contain resin emul sion) Recordi ng medi um Col or node Monochrone node OUP

sheet Three-col or Thr ee- 0 e ing recording (K not used
(10 not™{F¥ “EﬁBE@gcﬁg£F¢¥HP8%i%%PbPS%gﬁﬁfL?ﬁﬁ%% col or (CMY) recording
recording (K) not used (10 not used Pl ain paper Four-color (CMYK) One-col or
(K) recordi ngwWhet beig€ Qeed g the viitmd [rin (eeMf ithe PeT; ohdiinkjet Madordhiai paper

Four-col or (CWK) One-color (K) recording, or recording four-color (CWK)
recordi Q];gparatus 12 to be connected to the PC via a eable and controlled by means of a
driver software installed in the PC.
The following Table 1 and Table 2 show the way of recording by using
the inks to be selected according to the types of the recording medium, under
the present mvention. In the Tahbie 1 and the Table 2, C denoctes cyan ink, M
dencies magenta ink, Y denotes vellow ink and ¥ denotes black ink.

Table 1

(When black ink docs not contain resin emulsion)

' Eecording medium | Color mode Monochrome mode

OHP shest Three-color (CMY) Three-color (CMY) recording
recording (K) not uscd | (K not used

Gloss paper Three'_r:clln:)r (CMY) Three-color (CMY) recording
recording (K) not used | (K not used

Plain paper TFour-color (CMYK) One-color {K) tecording, or
recording four-color (CMYK) recording

Mat coat paper Four-color {(CMYK) One-coler {K) recording, or
recording four-eolor (CMYEK) recording
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- - - - - - - 21 DEC 2006 Table 2 (Wen black ink contains resin

enul si on) Recordi ng nmedi um Col or node Monochr onme node OﬂPm Fﬂ@{)-col or
(CMYK) One-color (K) recording, or recording four-color ( 2BEor di ng
G ass paper Four-color (CM K) One-color (K) recording, or recording
four-color (CMYl1O recording Plain paper Four-color (CWMK) One-col or (K)
recor di le recordi ng four-color (CWK) recording Mat coat paper
Four-co %WK) One-col or (K) recording, or recordin four-color (CUM
recording Wen the self-dispersion black ink does not contain the resin
emul si ot¥¥hénblidieinkeamtainsgesidétmlfisnlch as OHP sheet and gl ass paper)
havingfine pore in the ink accepting layer _surface, the black ink is
subst ahReedrdingwiedingod | Cobinmngpdelue t o dd¥lenodhratedmibdiect i on r esi| st ance-
When thﬁ;—ﬁ%y'di sper si pFoublallk (CHKYEDNt@h&sclob €K esicdRifubsi on| the bl ack

i nk i to i icti OH heet d
the gl pss-paper—rerer 9‘%"?‘2?‘”%;; 'P%r%hﬁ “%‘E%ﬁﬁﬁ%*@ﬁiﬁgﬁ Eoobnt T oven
Lion Mitdsstgaget ecor di S' P i e Fe8h %@B‘%H t bdse

mat eripl_thereof with recording accept i (fﬂl-‘-ﬁ reqopdingec or di ng
Medi UM} pyasn paper Four-color (CMYK) [One- L‘IIIIOI' (K} recording, ot
recording four-color (CMYK) recording
Four-color (CMYK} | One-color (K} recording, or
Mat coat . ’
cont paper recording four-color (CMYK) recording

When the self-dispersion black ink does not contain the resin emulsion,
for the recording medium (such as OHP sheei and gloss paper} having fine
pore in the ink accepting layer surlace, the black ink is substantially not used
mainly due to deteriorated friction resistance. When the sclf-dispersion
black 1nk contains the resin emulsion, the black ink 1s used due Lo improved
Iriclion resistance cven to the OHP sheet and the gloss paper.

Heremafter described is each mode of the present invention.

When the recording medium is provided, on a transparent base
material thereof, with the ink accepting layer (namely, the recording medium
is the OHP sheet and the like), the three color inks CMY are to be used for the
color mode. The black part can be formed by overlapping the C, M and ¥,
which is what is called a composite black. The above [ermation of the black

part is for the following reason: When the ink accepling layer of the recording
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Is the OHP sheet and Lhe like), the three color inks CMY are to be used for
the color node. The black part can be fornmed by overl apping the C, M and
Y, which is what is called a conposite bl ack- The above f ﬁ '%ﬁ f the
black part is for the follow ng reason: Wen the ink acc t?ﬁE¢| 9€r of
the recording 35 - - - ----------o oo 2 1 DEC 2006 nediumhas its main
conponent of resin, recording the black part using the self-dispersion

bl ack ink.may.crack the recordi/ art- \Wien the ink, accepting |ayer of
Che r ecBEATH HasdrumAtS chiEaange !t Baa et i bl et SBingths: Y nor gani o
fine particles, the record inmage may |l ack friction resistance and thereby

be peel:edl-dispevdidin bbadenkhey prafeiie whoidiagpait - dWapartbeankbl ack i nk
having | arge particle dianmeter cannot perneate into the ink accepting

| ayer, and t.hereb remai,n on the surfage-.Mreover, the pjgnent of the
sl 1 ui LREPEPEIRE e TR B ar RIS L SR B O ERA Ve ns. bi nder
The col or inks CMY al so have pignent as coloring agent. The color inks CMY

can, howmede bf nvreagiciedpastidles ahd recmdanidmtmag Letchdiit rdsiethhtet i on
resi stance for the follow ng reason: The vinyl polyner, the pol yester

bol ymor AR B e SREBERITS e mispeiof e ARSI AR (he i i

accepting layer, sufficiently acconplishing an effect as binder of the

col ori nakdgeihg liefe fdieickadidnicas onnelpdriveeaiasetoothetink HRE@EHE one node,
the recording is to be carried out with the thre e colors CW, nanely,

so-cal led the ; i
layer, and thereby may remain on the surface. Moreover, the pigment of the

self-dispersion black ink does not contain a component that acts as binder.
The color inks CMY also have pigment as coloring agent. The color inks
CMY can, however, bring about a record image that is excellent in friction
resistance for the following reason: The vinyl polymer, the polycster polymer,
the polyurethane polymer and the like, which are used as a polymer [orming
the polymer emulsion, have high compatibility with the ink accepting layer,
sufficiently aceomplishing an elfect as binder of the coloving agenl.

For the same reason, in the case of the monochrome mode, Lhe
recording 15 to be carned out with the three colors CMY, namely, so-called the
composite black.

When a recording medium is provided, on an cpaque base material
thereol, with an ink accepting layer having a surface having a gloss (namely,
in the case of gloss paper and the like), the color mode and the monochrome

mode are to be recorded with the tree color inks CMWMY, for the reasons
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conposite black. When a recording nediumis provided, on an opaque base
material thereof, with an ink accepting | ayer having a surface having a

gloss (nanely, in the case of gloss paper and the |ike), t?q ﬁg¢ﬁ@ frode
and the nonochrone npde are to be recorded with the tree color i QDCNV,

for the reasons as 2 3 DEC 2Mb described in the above OHP sheet's case.
When the recording nmediumis plain paper, the color node is to be recorded

with four colqr. inks., CVY h Lain paper is not provided with Lhe ink
acceptH#E“P%ﬁ@ﬂ?tﬁs§h3“?§ﬁB§S§ﬁ$E%E@@of the recording nedium and has
| arger irregularity than the OHP sheet and the gl oss paper. Wth the above

features of tWhacplthincpadéta redeénmyvibheda inhe: fdrptie @ddd minde iegobhgded usi ng t he
sel f-di spersion black ink, the pignent may be protected by the protrusion

on the sur e,.securing.frigtl resi stance of the recard,i e. In the
case ofre“f"r%adﬁ’ﬁ%cﬁ% ﬁ%l”?rb‘b%a, &Miﬁbl Ht]ﬂw BHRSF ’?é“'tt&'rﬁ‘é‘dﬁgé'ﬁ”?ﬁor t he
recording. O the present invention, the plain paper is the one generally

used atiHeh@kafdebgi@ng dyebrj Ba®a @ohighsasied ofMtidrdchfdingkmediveptdihhayer . Wien
the recording nmediumis provided, on the opaque base material thereof,

with the i nk. accept.ing | ayer [ t he, surface free f he. gl oss, |ike
the cadameit R RE e ot OFF Shehtd, Dine e pabee LB e e & he | our
inks CMYK. On the other hand is this case, for the nonochrone node, the

bl ack ifalstate@e the plainiRipes edchGrhéh ehe Bhekdidrgis feciBded @tingWhiCh 1S

referred
gelfdispersion black ink, the pigment may be protacted by the prolrusion on
the surlace, securing (riclion resistance of the record image. In the case of
the monochrome maode, Lhe black ink only 15 to be used for the recording. Of
ihe present invention, the plain paper 1s the one generally used at the office
and 15 nol provided with the ink aceepting layer.

When the recording medium is provided, on the opaque base material
thereof, with the ink accepting layer havimg the surface free from the gloss,
like the case of the plain paper, the color mode is to be recorded with the four
imks CMYK. On the other hand is this case, for the monochrome mode, the
black ink alone is to be used for the recording. A mat coal which 15 relerred
to as a speeial paper sheet {or the inkjet has comparatively a large rregularity,
although not as large as that of the plain paper. Therelore, when the black
part of the mat coat paper is recorded using Lthe sell-dispersion black ink, the
pigment may be protecled by the protrusion on the surface, securing friction

resistance of Lhe record 1mage.
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to as a special paper sheet for the inkjet has conparatively a | arge
irregularity, although not as large as that of the plain paper- Therefore,
when the black part of the mat coat paper is recorded usi,ng the sell-

di spersion black ink, the pignment may be protected by t hé gﬂhi}ﬁﬁmon on
the surface, securing friction resistance of the record inmage 37 2 9 DEC
2066 FIG 7 is a block diagram showi ng an exanple of the system of the

i nkj et recording apparatus _of the_present invention The print_system has a
host conput er FE&17 gy blpek dipgzam showing anexpmple 86 thasrisemett the1 t r ansf or ns
docunent data conposed of a character . part, a line drawng part, and a

phOtOgrﬁﬂﬁepﬂkﬁﬂﬁﬁgqh$geaﬁ&hﬂﬁﬁéP%gﬁﬂﬁQngﬂﬁ%irt a drawi ng command row from
t he host cConputer 01 into a bitfrap i mge The host conputer 101 has a

controlling paortion 110 realized by a mcroconputer inducing CPU ROM RAM
and the |ike. Timpriodsysism haga fmﬁwmuﬁnl%yndawnwtl%éwi cation
software 111, to thereby develop an electronic docunent 112 (docunent

data) coiPR&ELofipdibe 160 A mPAStumENEdatd QEnSER2W iTS BBRhetcaNd the
phot ograph part- "The docunent data 112 is Lobe “converted into a print data

(PDL) which is the draw ng command row _interpreted by the printer 102 with
a pri nt Bartgpilingy dregin 118l a phetasspph parh end idegirdptesd omeake printer
102 The printer 102 is a printing apparatus (that is capable of printing a

convert a drawing eommand row from Lhe hest compuier 101 inle a bitmap
mage.

The host computer 101 has a controlling portion 110 realized by a
microcomputer inducing CPU, ROM, RAM and the hke. The contrelling
portion 110 may carry out an application software 111, to thereby develop an
electronic document 112 {document data) composed of the character part, the
line drawing part, and the photopraph part. The document dala 112 15 Lo he
converted into a print data (PDL) which is the drawing command row
interpreted by the printer 102 with a prinier dover sollware 113, thereby to
be translerred to the printar 102,

The printer 102 1s a printing apparatus {that is capable of printing a
color) such as a color laser printer and the like. A printer controller 120
realized by the microcomputer including the CPU, the ROM, the RAM and the
hke may read the print data 114 transferred from the host computer 101 to an
input buffer 121.

The printer controller 120 may interpret the drawing command row of
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color) such as a color laser printer and the like. A printer controller 120
realized by the mcroconputer including the CPU, the ROM the RAM and the

like may read the print data 114 transferred fromthe host t ﬂ-101 to
an input buffer 121. The printer controller 120 may int eracgm @Brawi ng
command row of 38 - - ----------- oo o oo 2 1 DEC 2646 the print
data 114 stored in the input buffer 121- V\hen the thus interpreted draw ng

I f dul
ut 1 e R RER TR PEERE IR B PR 2B o P BRSOt g unter

col or (UCR) and [ |) a controlling treatnent (nanely, <controlling an

I n- pri rdramgngrkinsniod abwasoslot inloroativer 8lyloeeoweditiig@odindsM 28 conmand
row into CMYK value. In the case of the drawing infornma Lion, a bitmp
generatin

7 acedPRRAIE ik el Voo BB A Ra e R BB conver (i ng

nodul e 122 When the drawing command is a print start command, the bitmp

i mage wenoivingandsoedlar (dEOR) apkid © soritrel Higt tragtuiemofiarddd¢ may be printed
on the record paper with an engi ne (inkjet head portion) 125. hereinafter

descri bed, i s,.t he_col or conver, rmdul of .the reseni invention.
Fl G 6 ORGIGE GRABEar SRE . SHOL B o rere oY oosrE ihg Aravie
conventional technology- A BG UCR tr eat i ng portion 130

command row into CMYK value.

In the case of the drawing informalion, a bitmap generating module
123 may develop a drawing pattern on a bitmap memory 124 in accordancs
wilh the CMYK value determined by the celor converting module 122, When
the drawing command 18 a print start command, the bitmap image which was
50 far developed on the bitmap memory 124 may be printed on the reeord
paper with an engine (inkjet head portion) 125.

Hereinafter described 1z the color converting module 122 of Lhe
present invention. FIG. 8 shows a general color converting module,
according to the conventional technology. A BG/UCR treating portion 130
may subject an input RGB to a BG/UCR procedural treatment, to therchy
convert the input RGE into CMYK.  In the case of the character part and the
line drawing part, the input RGE hereinabove sigmifies color density.  In the
case of the phaotography parl, the input RGE signifies density of cach pixel.

Morecver, when the fotal of the CMYK is over a predetermined value,

a Lelal amouni contrulhng-treating portion 131 may correct the total CMYK's
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may subject an input RGB to a BG UCR procedural tre atnent, to thereby
convert the input RGB into CWK. In the case of the character part and the
line drawi ng part, the input RGB herei nabove signifies col 0% danﬁit . In
the case of the photography par L, the input RG signifies c]e B+t 40bf each
pi xel . Moreover, when the total of the CMYK is over a predeterm ned val ue,
a total anount controlling-treating portion 131 may correct the total

CMYK' Q soor - mo - - - 2.1 28G I ithin.th d .Im, ned
val e, 2% prifhip e predfissmineh vbey gngdthalf {brvedeipmie B PSR e 132
The total anmount controlling-treating portion 131 and they table 132 table

ar e reveitavibhe yitahlplBat eThe ontad ahlrem A0 tabkin #heeatoicoporcimmvELY and nodul e
122 subject the character part, the line drawing part and the photograph

part of,th I W command r of the docunent data to respectively
di f f er dHE Tﬁf‘ﬁﬂ%%gﬁg?ﬂ?ﬁﬁwp?gﬁ%duraI treatnents and respectively
different under color renoval procedural treatnents, followed by

hit-inmagi ng Nireepuatar doherdler dl20amlirtie @bnt coohviriigs miehile n1g@2pabidcon 131
subject the character part, the line drawi ng part and the photograph part

FespoctPUGRF AR PETGARe PRESERHETRGORNG th P B PArBER Ba Tt AEMost comput er
101 of the print system nay convert the docunent data into the draw ng
comuandiraeMhg aoohri ded pow nif €he H02matnt Hetsptd rispemstemdifferent biack
generating procedural treatments and respectively different under color
reamoval procedural treatments, Iollowed by hit-imaging.
Moreaver, the total amount controlling-treating portion 131 subyject
the character part, the hine drawing part and the photograph part of the
drawing command row of the document dala Lo econtrols of respeclively
different in-printing imk’s total amounts.
The host computer 101 of the print system may convert the document
data mnto the drawing command row, and the printer 102 of the print system
may carry out different BG/UCR procedural treatinents respectively {or the
character part, the line drawing part and the photograph part of the drawing
command row, fellowed by the bitmap imapging. Then, the printing 1s to be
carried out on the data record paper which is subjected to the bitmap imaging.
In the printer 102, the character part, the line drawing part and the

photopraph part of the drawing command row are to be subjectad to diflerant

in-printing ink' amount conirols respeclively.

40
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may carry out different BG1JCR procedural treatnents respectively for the
character part, the line drawing part and the photograph part of the
drawing command row, followed by the bitnap imaging. Then,4 PRjENting i's
to be carried out on the data record paper which is subjected to the
bitmap imaging. In the printer 102, the character part, the |ine draw ng
part and the photograph part of the drawing command row are to be

subj ect ed to A fene h - pri-ngi ienk' samount cont kgl s nespectively 40 2
T'DEC oas  AG Gl DI k0P A er BT RE S RIBR ot {he col o
converting nodule 122 in FIG 7_ The color converting nodule 122 in FIG 9
has t he:oinoktiomg nepddilé 282 éndd (. 7o nmTiiee:ubomarvtr ingimwbiler 28anvdfi.i9g nodul e
in FIG 6: To signify for which part (anong the character part, the line

conver dibite oAt SuRighRrRBROUR e h PR R lfreshifigbdR. B Lo

treating portion 140, together with the input R& information The print
syst em BIG.t &1 T stghidyl forewhichsesct tiimoRBltht yhargpatenpeart, 102 linkhrhwdagri es out
t he bitmappi ng of the docunent data on the printer controller 120's side,

t her eby_ assur.edl y .di sti ngui shy her t.he d I N attern.is the
char actttabel el e HEH Vil Seti BB e ing o B Uk
treating portion 140 subjects the character part, the line draw ng part
and t hempfaleottaivhFHGr % irgfutksag da fniongicaolThgh o o BCACRriespest i vel y

di fferent black generating procedural treatnents and
portion 140, together with the input RGB inlormation.

The print system of this embodiment uses the PDL type printer 102
that carres out the bitmapping of the document data on the printer controller
120°z side, thereby assuredly distingumshing whether the drawing patiarn is
the character part, the line drawing part or the photograph part.

The BG/UCR treating portion 140 subjects the character parl, the ling
drawing part and the photograph pa.ri:l of the drawing command row to
respectively different black generating procedural trealments and
respectively different under color removal procedural treatments. In the
treatments, the color character and the colored ine put emphasis on
sharpness Lhan gradation, while the photograph purt puts emphasis on
gradation and hus.

IF1G. 10 shows a hne drawing for explaimng the BG/UCRE procedural

treatments for the character part and the line drawing part m the BG/UCR

ireating portiom 140. Agz 15 seen respectively in FIG. 10B and FIG. 104, 160%

4]
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respectively different under color renoval procedural treatments- In the
treatnents, the color character and the colored |ine put enphasi s on

shar pness than gradation, while the photograph part puts eﬁph @gy
gradation and hue FIG 10 shows a |ine drawi ng for explaining the UCR
procedural treatnments for the character part and the line drawing part in

the B UCR treating portion 140. As is seen respectively in FIG 10B and -

FI G 104y 100 41 dural, treat ment 0% UCR proce
dur a  CreaPRe Rl B at e, T LRTR S Bn i R ARAERT B EEE cont bst 1
to be deduct ed from all colors by cyan density, magenta density and yell ow
densi t yzaraird oubewhbrsa dadimued densibyodntiest i=dolbe doeltichabitoni 41 cbloagk- | n
this case, the ink's total adhesion anount is decreased, thereby

o D e MR B0 e B Gy Ay A BTN ERR DS ethlS POUR |,

of the photograph part of the docunent data or w thout danagi ng sharpness
of the mhanaicisen hparcpladedGrith blstlowd nathis cesed Lhainilds total edlddoni ng t he

BGE UCR procedural treatments for the phot ograph part in the B4A UCR
treatin

140. en res ively in,Fl G nd FIG 11A
the. phatRBvaLs herrisd: Sherkly RESEEHREERE ol umisbl SRRt o t her oby
carry out the BG procedural treatnent and the UCR procedural treatnent-
Wth this, tHa thdGhokeoeshial the BGAUCR procedural treatment can be

carried out without decreasing the gradation of the photograph part of the
document data or withont damaging sharpness of the characler parl.

FIG. 11 shows a line deawing for explaining the BGAICR procedural
treatmenls lor the pholograph part in the BG/UCE treating portion 140. As
is seen respectively in FIG. 1113 and FIG. 114, the pholograph part puts
emphases on the gradation and hue, to thereby carry out the BG procedural

trealmenl and the UCE procedural trentment.  With thas, the BG procedural

treatment and the UCR procedural treaiment are to be carried out within

™ol PR

such an extent that the “color boundary bleeding,” "beading,” “drying failure”
and “back-through” are not caused by the total adhesion amount.

The description 12 to be made m the case that the recording is carried
out on an optically transparent recording medium which is provided, on a
tranzparent base material thereof, with an ink aceepting layer and carried out

on a recording medium which is provided, on an opaque material thereof, wath

an ink aceepting layer having a prloss.  When recoding Lhe monochrome
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treatnment and the UCR procedural treatnment are to be carried out within
such an extent that the "col or boundary bl eeding,"” "beading," "drying

failure" and "back-through” are not caused by the total | unt
The description is to be made in the case that the recordﬁﬂgeﬁ@?g@mgFed

out on an optically transparent recordi ng medi umwhich is provided, on a
transparent base nmaterial thereof, with an ink accepting |layer and carried

out on_a reconrdi ng nediu i i S provy.de n opaque. mat eri al

her cormiage -t pofhrenipsbtie hok ROk oofhef B RgRIRTRChi ng ¢ he
nmonochrome 42 - - ---------- ------ 2 1 DEC 2906 inmage or the color inmage
(whi ch duasied ot u¥igh ithy color Giok onby) subltantiatlerwlithgui shechliaek @alcout Wi th the
color ink only, substantially wi thout the black ink. Therefore, the BG and

(e T ReSRCI P SHL0 LP S bt 1S AB S By

respectively different ink's total anbunts of the character part, the line
dr awi ngpyefariablnd4t he phot ograph part. The above BG UCR procedura
treatment can decrease the inks adhesion anmount. This decreasing is,

Ther ef or o, 1 df L0 pBFSGE AG AL o BRI R, LE e CHBURL cont rol i s
to be carried out on the CMYK value that is subjected to the BA UCR
pr ocedufapeclived@liffent ink's total amounts of the churacter part, the line
drawing part and the photograph part. The above BG/UCR procedural
treatment can deerease the ink's adheston amount. This decreasing is,
however, not accomplished when the input is the CMYK or a secondary color.
Therefore, for suppressing the ink’s bleeding, Lhe total amounl conirol 15 to be
carricd out on the CMYK value that is subjected to the BG/UCR procedural
Lrealmenl.
In general, the ink's bleeding may easily be caused Lo the character
edge, Lhe thin ling edge and the like. In terms of this, for input to the total
amount controlling-ireating porlion 141, decreasing the ink's total amount 1
the case of the character part and the line drawing part can suppress the mk’s
blesding of the character part and the line drawing part without damaging
the gradation and the hue of the photograph part. Then, finally, the ¥y
conversion 1= to be carred out with a vy table 142,

In the above manner, the ink's total amouant can be suppressead

without decrcasing the gradation of the photorraph part of the document data

43
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In general, the inks bleeding may easily be caused to the character edge,
the thin line edge and the like- In ternms of this, for input to the total
anount controlling-treating portion 141, decreasing the ink'ys Lptﬂm anount
in the case of the character part and the line drawi ng part press
the ink's bleeding of the character part and the |ine drawing part w thout
damagi ng the gradation and the hue of the photograph part. Then, finally,

they conyersion is be carried . out with a le 142. 1 n the above
manner ,°% Pﬁ'l?gstlhie th&&haﬁ@tgﬁﬁﬁ?té%@%adbwmﬁﬁtd%cr easi ng the
gradatlon of the photograph part of the docunent data 43 - -- -- ---------

---- 21 DEG“I%&U@he%k'ﬂﬁ[@;@ﬁrﬁ@ddﬁﬁ;@ﬂ@;ﬁeﬁﬂﬁmuﬁfthb%ﬁﬂé@fl@g{ser part of the
docunent data. Then, the ink's bleeding may be dependent on the printer

102' s ne-t o- hbﬂF di fference, recora Baper and the print output
envi r orRBABINS ey aF TPFICe, et BRRGH Andhe Dyt SHBHE (i ng fine
adj ustnent anount relative to the standard total control anmount which is

desi gnadmidrdiined) dpabAinkQFtRR! brAAdiR ualtlAaWRInMittidpeind hAhREmb@2 or by
the printer deriver software 113 can absorb variation attributable to the

machi net o- machi.ne difference and the ou put environnent. FIG_ 12 shows a
bl ock dPRgRENTIRiEE te Fh%ﬁﬁ?ﬂﬂé#gé?ﬁa&é‘%?e gmopgt why H%m%m% modul e

122 in FIG 7 of the present invention. A total anDunt control fine
adj ust nEDhpYRkse ddfioflnBRER@hH) SNt e ReRREI02rANANRCH SRt driver Ne

soltware 113 can absorb varialion attributable to the machine-to-machine
difference and the cutput environment.

FIG. 12 shows a block diagram of still another structure of the eolor
converting module 122 in FIG. 7 of the present invention. A tolal amounl
control fine adjustment value 144 of cach of the respective character part, lina
drawing part and photopraph part inpulted [rom an inpul unii 143 15 to be set
at the total amount controlling-treating portion 141.  The inpul umt 143 15
operated by i) the operation portion of the printer 102 or by 13} a printer driver
which is realized by the printer controller 120 carmying oul the printer driver
soflware 113.

In the above print system, the mput unit 143 operated by the
gperation portion or the printer driver can input to the total amount
conirolhing-lreating portion 141 the total amount control fine adjustment
value 144 of the in-prmting inks adaptable respectively to the character part,

the ine drawing part, and the photograph part of the drawing command row

14
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drawi ng part and photograph part inputted froman input unit 143 is to be
set at the total anmpunt controlling-treating portion 141- The input unit
143 is operated by 0 the operation portion of the printer 21?%@:: Bﬁkii) a
printer driver which is realized by the printer controller g i ng
out the printer driver software 113 in the above print system the input
unit 143 operat ed by the operation portion or the printer driver can input
tothet am)ugl% ontrolllngtreatlng portion 141 the total anount
control F?E value 144 of the in -printing inks adaptable
respectlvely to the character part, the line drawing part, and the

phot ogr aph pafamely, tixeirgneawinig ldannpads thewirkd s duktbEet 200 ofahet he docunent
data Nanmely, the input unit 143 inputs the fi ne adj ustnent value of the in

LT SR LR PR BRI S RRRE L BB oL, Pt

of the docunent data. In the above manner, for each of the character part,

t he | i ndedbhawingvinggidrt, aniltidphaieerosh paﬂ; gfahc dhwihe copeemhiowlat a, the
ink's total anpunt control val ues can be adjusted to the optinum val ue

accordlcﬁ.q;t1 the r ng environment. \Wen interpreting the input data in
the pri ﬁ@ system according to this enbodi nent carries out
t he BA UCR pr ocedur aI t r eat nent

In Lhe above manner, for gach ol Lhe character part, the ine drawing
part, and the photograph part of the document data, the ink's total amount
control values can be adjusted to the optimum value according to the printing
cnvironment.

When iterpreting the input data in the printing, the print system
according to this embodiment carrics cut the BG/UCR procedural treatment
after the tag information (whether the drawing pattern is the characler parl,
the line drawing part or the photograph part) is determined, thereby enabling
procedural treatments of the respective character part, line dvawing parl and
photograph part ol the data.  With this, the gradation of the pheotograph part
15 not decreased, while the sharpness of the character part can be kept.

When interpreting the input data 1n the printing, the print system
according to this embodiment carries out the ink's total amount contrelling
treatment after the tag information (whether the drawing patiern is the
character part, the line drawing part or the photograph part) is determined,

therchy enablhing the total amount controls which are different respectively



after the tag informati on (whether the drawing pattern is the character
part, the line drawing part or the photograph part) is determ ned, thereby
enabling procedural treatnents of the respective character i ;pdhb e
drawi ng part and photograph part of the data- Wth this, t% a%ﬁ% on of
t he photograph part is not decreased, while the sharpness of the character
part can be kept. Wien interpreting the input data in the printing, the

i nt di to thi nbodi t i t the i .S total
Prount TEBRERBCRRFEet Pac fih g FaR Loh B oyid FEOPRRRECHR RAEL VLSt he.
drawing pattern is the character part, the line drawing part or the

phot ogrduehnattdat4.s det erm ned, thereby enabling the total anmount controls
which are different respectively 45 2 1 DEC 2006 wth the character part,

the |ine dray rt _and the photograph part.of the docunment data. Wen
nter pret i ng ‘TR BatseRiiae e R AR RS Printind, Hie p R B Rm accor di ng t o
Lhi s enbodi nent can adjust the ink's total control anmobunts of the

I especticuerddha L@ chigrenplagidimdnit R ndiddws nghepialds @R phoid gnaphipal théescri bed
in the above enbodinent is the print system however, the printing

apparatus havi ng a conbi neq. functi.on of ,th ost _computer 101 and the
PPt oo g (8RR it LR et ABOVI RGOS t he contr ol I ng
portion and the |like of the printing apparatus convert the docunent data
into the drawdgribedinibHe hbwwe afdholife s AVibRcIEMNERIBSM! Biviesersthé ected to

the hitmap imaging, it is
printing apparatus having a combined function of the host computer 101 and
the printer 102 ean he used likewise.

In the above casze, when the controlling portion and the like of the
prinling apparalus convert the document dala inlo Lhe drawing command row
and the drawing eommand row is subjected to the bitmap imaging, it is
acceptable that different black generating procedural treatments and
dilfereni under -n:ulm- removal procedural irealments are 1o be carmed oul
respectively on the character part, the hine druwing part und the photograph
part of the drawing command row, followed by the litmap imaging.

Moreover, it is acceptable that a controlling unit for controlling
different mm-printing inl’s total amounis 15 to be set up for carrying out
controls respectively of the characier part, the line drawmg part and the
photograph part of the drawing command row.

MMoreover, it ig acceptable that the operation portion and the like

function as an input setting vnit for inputting the in-printing ink’s total
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acceptabl e that different black generating procedural treatnents and

di fferent under col or renoval procedural treatnents are to be carried out
re spectively on the character part, the line drawi ng part qnﬁ—ph

phot ograph part of the drawi ng command row, followed by t%e FFnﬁEE

| magi ng- Moreover, it is acceptable that a controlling unit for controlling
different in-printing ink's total anounts is to be set up for carrying out

controls respectivel,y _of the, character part he Line; draw.n art and the
ot ogr BRIBG: vt e Sastite G et Parh P e etk BAERRN D e ¢ hac
t he operation portion and the like function as an input setting unit for
i nput t i thy fldograpr patticighe dekAwiptahmdd-row. - - - - ------- 2 1 DEC 2096
anounts adapted re spec tively to the character part, the |ine draw ng part

and the photQgra art of the.draw n nd row.. .Herej.nafter described
1 the k. adaareanrtndtesPibetils oh I ok d SRR e IBRRLOR: Te nk of
the present invention is use of an aqueous ink and an aqueous ink set

whi ch i nk hasA &rftolsaburefdche ink sl ohe pleséat fivaniion ishesofain 2piaouAf t er
studyi ng hard on various neasures for inproving dryness of the record

of the THELEA G B Rl iR kb te RS st S0 Tn e 3. crying.
to substantially all record materials- The surface tension of the ink of
40 N nlegs at 25%C.c affibebhelying bhrd gnsiadicezaheddiges fik ingpravigadryness

of the record Linage, the present inventors have found that adjpsting the

surface tension of the ink to 40 mN/m or less ¢can bring about a speedy

penctration-drying to substantially all record materials. The surface tension

of the ink of 40 mN/m or less can better wetting state of the ink to a head

member, thereby even a high-viscosity ink of 8 mI’a-sec or more (25°C) can

mmprove frequency response and remarkably improve ejection stahility. The

ink having Lhe above low surlace tension can h-E obtained by combining a

polyol (having 8 to 11 carbon atoms) or a glycol ether (having 8 to 11 carbon

aloms) with an anionic surfactant or a nonionic surfactant.

A second feature of the present invention is a remarkable

improvement in printing quality by using a high-viscosity ink (ink set) of 5

mPasce or more (25°C), and more preferably 8§ mPa-sec or more (25°C). A

low-viseosity ink of about 3 mPa-sec (25°C) used for a conventional inkjet

printer has its water content of about 70% by weight, while the ink having

high viscosity of § mPa-sec (25°C) can render its water content of about 50%

47



menber, thereby even a high-viscosity ink of 8 nPasec or nore (25C) can

| nprove frequency response and renmarkably inprove ejection stability. The
i nk having the above | ow surface tension can be obtai ned by icDEDI Jigho a
pol yol (having 8 to 11 carbon atons) or a glycol ether (having 8 to 11
carbon atons) with an anionic surfactant or a nonionic surfactant. A
second feature of the present invention is a remarkable inprovenent in
printi uality by using .a high-viscosity...nk (ink se{).of 5 _npPa-sec or
or o ( et et R BRaRatRE YRR oR Spte (5uB3 Wit it ccosi ty

I nk of about 3 nPa .sec (250C) used for a conventional inkjet printer has
i ts watdmpbaneecdiesd papautacZ02doymee @A, Linei] eWikle thiska hést-dgnsiti gh
viscosity of 8 nPasec (25DC) can render its water content of about 50% 47

2i ----- - DEC 2006 b i ght .or | ess, jncreasin | st yre- evaporation rate
(causePimnLganfireate 05 Slesigh S S chapaPe 18, BSHiFaliRlR sy’ {1 me-
Wth this, a high-density pignment can increase its cohesion rate on the

paper fdbpfAindthustlsadfeatientngl |y elinmnating the feathering. Athird feature
of the present invention is that coloring material in the ink has a

b of or ably 10h A RE PbTd BrEpL FveRtioaie ahe} CoIbBE aRetrit 8 e Rer
enul sion density or pignent density can increase ink's viscosity, thereby
fﬁZ i ng iakHes ®prebrilie dengit®nf 800bs heigiur dragerd(solilechdaifcaadiborg | ayer of
preferably 10% by weight or more {solid content). Tncreasing polymer
emulsion density or pigment density can increase inl’s viscosity, thereby
easing cohesion of the pigment on the swnrface of the mk accepting layer of the
recording medinm and improving coloring density and color toneg, in addition,
substantially ehminating the feathering,.
A fourth leature of the present invention is that a hiph-viscosity
wetting agent 13 nsed which is a mixiure of glycerin with at least one
high-viscosity wetting agent selected [rom the proup consisting of glycerin,
1,3-butanediol, triethylene glyeol, 1,6-hexanediol, propylene glycol,
1,5-pentanadiol, diethylene glyeol, dipropylene glyeol, trimethylol propane,
and inmethylel ethune, instead of & low-viscosity wetting agent which is a
conventional mixture of a ethylene glycol {diethylene giycol) with a glycerin.
Using the ngh-viscosity wetting agent can, in addition to a high pigment

density, bring about a high-viscosity ink.

The ink composition of the present invention is preferably a recording

418
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recordi ng nmedi um and i nproving coloring density and color tone, in
addition, substantially elimnating the feathering. A fourth feature of
the present invention is that a high-viscosity wetting agent. is used which
is a mxture of glycerin with at |east one high-viscosity adtichgZMfent
selected fromthe group consisting of glycerin, 1, 3-butanediol,

triethyl ene egcoI - hexanedi ol , propyl ene glycol, 1,5-pentanedio],

di et hyl e ycol , trinmethyl ol praqpa and

e ot rchee iv?emia‘ﬁé ST A A P
conventional m xture of a ethylene glycol (diethylene glycol) with a

gl ycer i mPa-ddzicngnite{26P Q) withk aasihotune bf ilngrergedinpdah showndskdéwi on to a
hi gh pigment density, bring about a high viscosity i nk. The ink

CormoS A Sy BLfagal ek BYETLLS Bod S REESL B0t %R, o 2 * O

preferably S nPa-sec or nore (250, mnth a structure of the recording ink

shown bglaewriaMid dssential esrmpgsitehe) ikl inkail Uhe ipttédig janshiias esniirs di sper si ng
the coloring material as essential conpositions, the ink of the present

i nvention ont i ns ents dde cessity such as .a, yetting agent, a
wnt or - SORRIR Bogpd SimoE HeGh R BRSPS Sre B e at: £ Male SIS g non: oni ¢

surfact ant, an enul sion, a preservative, a pHregulator, and the |ike.

M xi ng @lvait, big g8 nidnidisubfaatamitind Aendaenfurfadtant,Gin aghilsiahj 09 features
of each of the wetting agents and for adjusting viscosity, but the above

m xing of the wetti a nt 1 a th
g preservative, ap akar, a.u&%he lfke Mixing a wetting agent 1 with a

wetting agent 2 is for activating features of each ol the welting agents and lor
adjusting viscosity, but the above mixing of Lthe wetting ageni 1 and the
welling agenl 2 15 nol always Lhe case.

{1} Coloring agent

{2} Wetting agent 1 (glycerin)

{3} Welling agent 2 (a1 least one selected [rom the group consisting of
1,3-butanediol, triethylene glyeol, 1,6-hexanediol, propylene glycol,
1,5-pentanediol, diethylene glycal, dipropylene glycol, trimethylol propane,
and trimethylol ethane)

{4} Water-soluble organic solvent

{a} Aniomic surfactant or nonionic surfactant

{6} At least one of polyo!l having 8 to 11 carbon atoms and glyeol ether
having 8 to 11 carbon atoms

{7) Preservative
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wetting agent 2 is not always the case (1) Coloring agent (2) Wetting agent
1 (glycerin) (3) Wetting agent 2 (at |east one selected fromthe group
consisting of 1,3-butanediol, methylene glycol, 1,6hexanedio yl ene
gl ycol, 1, 5-pentanediol, dethylene gl ycol , dlpropylene gI@ tctﬂmﬁethylo
propane, and trinethylol et hane) (4) Vﬂter-soluble organi ¢ sol vent (5)

Ani oni ¢ surfactant or nonionic surfactant (6) At |east one of polyol having

8tol ar bo d glycol ether having 8 to 11 carbon atons (7)
Preserv ivelgi%%gﬂﬁuggc 200& (8) pHregulator (9) Pure water Hereinafter

descri bed are structural elements of each ink. Exanples of a coloring
mat er i a{9}f or Fime: Whikok i nk include carbon black. Preferably used carbon
bl ack is the one manufactured by furnace nmethod, channel nethod and the

curf ace ar oa BoraipH Pt deBaRedoE Sy MR atRe R R sR " ana ™ oH 2 (o pr
9. Especially preferable is an acid carbon black having pH 6 or

Examples of a coloring material for the black mk inelude carbon black.
Preferably used carbon black 1s the one manufactured by furnace method,
channel method and the hke, and has a primary particle diameter 156 nm to 40
nm, a specific surface area 50 mg to 300 m%* g by BET absorbinge method, and
rHZ topH 5. Especially prelerable 1s an weid carbon black having pH 6 or
less, which has high density. Alternatively prelerable are those so-called a
seli-dispersion carbon black such as a carbon black subjected to hypochlorous
acid treatment, a carbon black subjected to sulfonation treatment, a carbon
hlack which iz subjected to treatment with diazoniun compound and
mtroduces amonic dissociation group such as carboxylic acid.

The black ink using the self-dispersion carbon black 12 excellent in
cjection stability, and excellent in image density and character quality when
printing is carried out onte the plain paper  Conirary to the above, short of
[riction resistance may bhe cansed when the recording is carried out on to a
recording medium {(such as gloss paper) that is provided with an ink absorbing
layer om the base maienial. Tor compensating Lhe (mclion resisiance, Lhe

selfFdispersion carbon black may be added by resin emulsion.

A resin emulsion means an emulsion that has its continuous phase as

o0
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| ess, which has high density. Alternatively preferable are those so-called
a self dispersion carbon black such as a carbon bl ack subjected to
hypochl orous acid treatment, a carbon bl ack subjected to2sulliagnailifon
treatment, a carbon black which is subjected to treatnent with diazoni um
conpound and introduces anionic dissociation group such as carboxylic
acid. The black ink using the self-dispersion carbon black is excellent in

ejectiqn stability. apd excell.ent .in i,A80¢6 d i t.y_and character quali ty
when - Pty wit he¥ LR e s PR Sl e R PRI nee " above,
short of friction resistance my be caused when the recording is carried

out on Tlie examphwrafithg romei asm fosiiddnasf idicolispeaiar phadeainchalepiorylided wit h
an ink absorbing I|ayer on the base nmaterial- For conpensating the friction

i h | £ - di ' bl ack ded.b '
et 1 ot iBiarEarsnEraR ShasRl ifhaRhe SRR v AT ENEY  niols phase

as 50 2latezoes water, and has its dispersion phase including the
f ol | owi gy sigiréne sagio sk facliene rekiveg sexainiel s fanildherldsi n conposi ti ons of
t he di spersion phase include acrylic resin, vinyl acetate resin,

but adi ene r odtFordr ke PaElere g e ce | R e O oS BRCRBILt er abl e
aspect of the present invention, the resin is preferred to be a pol yner
whi ch 18 peefeordd walid 8 pobimer Whiktoh tdmbiaitionasic: Bydioy@ildppoti andoart .
Particle dianmeter of the resin conposition, as long as the emulsion can he
Pormed ] & opRinRart.C Upiloe Hh &S o PHE L SnRESIREANN, 319KE as the
ernulsion can be formed, is not particularly limiied, bul. is preferably about
150 nm or less, and more praeferably & nm to 100 nm.
The resin emulsion ecan be obhtamed by mixing the resin particle m
waler, or by mixing the resin particle and Lhe surfaclani in water. For
example, an emulsion of aerylic resin 1s obtained by mixing the acrylic resin
angd the surfaclant in waler, and an emulsion of styrens-acryl resin is obtained
by mixing the styrene-acryl resin and the surfactant in water.
A prelerable ratio (weight ratio) of mixture of resin composition to
surfactant is ordinarily 10°1 to 5°1. Use of the surfactant less than the above
range 1s unlikely to form the emwlsion, while inore than the above ranpe is
likely to decrease waterproof of the ink or deteriorate permeability, which are
not preferable.

Ratio of resin (as dispersion phase components of the emulsion) to

water ig 100 weight parts of resin relative to GO weight parls to 400 weight

2l
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150 nmor less, and nore preferably 5 nmto 100 nm The resin enul sion can
be obtained by mxing the resin particle in water, or by mxing the resin
particle and the surfactant in water. For exanple, an enul si h crylic
resin is obtained by mxing the acrylic resin and the sur‘ﬂféé-?@h@ [ilﬁ wat er,
and an enul sion of styre ne-acryl resin is obtained by mxing the
styrene-acryl re sin and the surfactant in water. A preferable ratio

or i par PR 18 et Bt 0igEGaly 0 Nl FOTRAR b0 PO enRB e SRR ange 1 s

unlikely to formthe enulsion, while nore than the above range is |ikely
to decrease WEbergamplesofl colmméerdkally adeilahic ot eineerpatsimabincltdes MMaioch ar e
not preferable. Ratio of resin (as dispersion phase conponents of Lb c!

i 0 ! si‘on phase cor Lb
part s ¢ 8hBOLORrHE Midse BB GRS Byl S e B Bra ¥ bl y 300

wei ght parts to 200 weight parts of water. The exanples of corn nercially
avai | abNeppan BaimthHOMNGEDATI 4001 UderyWiresio exGalsidi AdedndDMippoBFhk E- 5002
(styreneacryl resin enul sion nade by N ppon Paint], VONCOAT 4001 (acryl re

a5a° ( SO0 SRRy e bioR BRE DR OB Rl Bl e e amaker cal s

| ncor porated), SAE-1014 (styrene-acryl resin emulsion made by ZEON
CORPORATGMhy Byinippdn [i3KadAWC anicals Iesiporansd)s Sas-mode by Sai den Cheni cal
| ndustry Co., Ltd.),

(styrene-acryl resin emulsion made by ZEON CORPORATION), Sybynol

SK-200 (acryl resin emulsion made by Saiden Chemical Induslry Co., Litd.),

and the like.

The ink of the present invenlion is preferred to contain the resin
emulsion having its resin composition of 0.1% by weight to 10% by weight
relative Lo the Ink composition, and more preferably 1% by weight to 25% hy
woeight.

The resin emulsion has properties such as viscosity increase and
cohesion, suppresses penetration of coloring composition, and promotes
[ixation to the record material. Moreover, some types of the resin emulsions
may [orm a coat film on the record material, thereby improving friction
resistance of the print.

A coloring materal for color ink is made of a polymer emulsion which

comprises a polymer fine particle containing the coloring matearial inscluble in

water or unlikely Lo dissolve m water. Of the present invenlion, the term,

22



and the like The ink of the present invention is preferred to contain the
resin emnulsion having its resin conposition of 0-1% by meight to 40% by
weight relative to the ink conposition, and nore preferably g i ght
to 25% by weight The resin enul sion has properties such as Vi % %ﬁ@

I ncrease and cohesion, suppresses penetration of coloring conposition, and
pronotes fixation to the record naterial. Mreover, sone types of the

o ot R ook Ml Bk obrht al e bRE SERSRGS SfRE S Bng BRLOY |

ink is made of a polymer enmul sion which conprises a polyner fine particle
cont ai nichginhematenat imthapdlgimen fnanpattiddt andm sasahd staie aimbekdiygt o
dissolve in water- O the present invention, the term 52 2 1 DEC i 646

" I I f] f
seali n g AR ATk Rl B e S i i art BiZ et B < ccona

state of absorbing the coloring material to a surface of the polyner fine
arti cl ehelooldring rmeaseal=dblbndéderito thoy inkgo hihizgpreads. inlvended ansk: ot he | nk of
t he present invention are not necessarily be seal ed or absorbed to the

D caen™ KU g TeoTifbe” RREEDed KRCPOyFG ToRER AT e CEHTETal spersed i n
the emul sion. As |ong as being |nsoluble in water or unlikely to dissolve
I n wat ewithand shapw tignttthe affcot pEttieypreeticirakadiohdd not lost, the coloring
materal can be dispersed in the emulsion. As long as being msoluble in
water or unbkely to dissolve in water, and havinp the property ta be absorbed
by the polymer, the above eoloring material is not specifically limited.
Of the present invenlion, the term “insoluble in water” or the term
“unlikely to dissolve in watar” means that the coloring malerial is nol
dissolved by 10 weight parts or more relative to water 100 weight parts at
20°%C.  The above “dissolve” means that a visual inspeetiun cannot find any
separation or deposition of the coloring material on the solution’s surface layer
or lower layer. The examples of the above coloring material include dye
{which is cil-soluble, dispersible, and the like), piement, and the like. From
the view point of good abserption and sealability, the oil-soluble dye or the
dispersible dye 1s preferable, while in wiew of light resistance of the obtained
image, the pigment is preferable.
From the view point of efficient impregnation in the polymer [ine

particle, cach of the dyes of the present invention is praferably dissolved by 2

S
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by the polynmer, the above coloring material is not specifically limted O
the present invention, the term'insoluble in water' or the term "unlikely
to dissolve in water"” nmeans that the coloring material is rﬁﬁ Dg.{l)%gﬁ)dved by
10 weight parts or nore relative to water 100 wei ght parts ' The
above "di ssolve" nmeans that a visual inspection cannot find any separation
or deposition of the coloring material on the solution's surface |ayer or
bove cql oring-.mat.eri i ncl ude dye
Coni oh 05 o BSrEHT AR ofRBl e B S Rt R AR and  ho 1 i ke,
From the view point of good absorption and sealablllty, the oi | -sol ubl e
dye or pederabisspewditer éo 608 gilstepr ef erable, while in view of |ight
resi stance of the obtained inage the pignment is preferable. From the view

fyes of the pruunhicTRVERERRRETOI bRE BB TR afags. i @ 11

-------------------- 2 1 DEC 20f16 g/liter or nore in an organic

sol ventplgurdmtgellhetbffaqlspﬂhﬁmﬁ} ANk tdiseropredfosr ABLY, 2B 19l, 11Tt 8B, 24, 600
glliter. Exanples of the usable color ink pignent for yellom1|nk i ncl ude C.

I17 23%?5 ﬁgﬂkg%hﬂg‘g%%tﬂ?&(@i WL’I @ngibﬁ%g‘% 13845 F}i%" %Aﬁélm’ég (élllsazo

yeI low HR), 95, 97, 98, 100, 101, 104, 108, 109, 110 117, 120, 128, 138,
150, 153B,a0d, 10g, 1044&[18, 109, 110, 117, 120, 128, 138, 150, 153 and the like.

Examples of the usable color ink pigment for magenta include C. L
pigment red 1, 2, 3, 5, 7, 22 (brilliant fast scarlet), 23, 31, 38, 18 : 2 {permanent
red 2B (Ba)}, 48 : 2 (permanent red 2B (Ca)), 48 : 3 {permanent red 2B {Sl_'D,
48 : 41 {permanent red 2B (Mn)), 49:1, 52:2, 53 : 1, 57 : 1 {brilliant carmine
6B}, 60: 1,631, 63:2 64 :1, 81 Fhodamine 63 lake), 83, B8, 92, 101 (red iron
oxide), 104, 105, 106, 108 {cadminm red), 112, 114, 122 (dimethyl
quinacridone), 123, 1416, 149, 166, 168, 170, 172, 177, 178, 179, 185, 190, 193,
209, 219 and the like.

Examples of the usuble color ink pigment for cyan include C. L.
pigment blue 1, 2, 15 {copper phthalocyanine blue R}, 15:1,15:2, 15: 3
(phthalocyanine blue G}, 15 - 4, 15 : 6 (phthalocyanine blue E}, 16, 17 - 1, 586,
G0, 63 and the like.

Examples of the usable eolor ink pigment as intermediate color (for
red, green and blue) include the following pigments which may Lie used alone

or in combination. Moreover, the following pigmenis can be used lor Loning

o4
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Exanpl es of the usable color ink pigment for magenta include C. 1. pignment
red 1, 2, 3, 5 7, 22 (brilliant fist scarlet), 23, 31, 38, 48 :2
(permanent red 2B (Ba)), 48 : 2 (permanent red 2B (Ca)) 4? t Qgc( manent
red 2R (Sr)), 48: 4 (permanent red 2B (Wwn)), 49: 1 , : :
1 (brilliant carmne 6B), 60 : 1, 63:1, 63 : 2, 64: 1 81(rhodam ne 60

| ake), 83, 88, 92, 101 (red iron oxide), 104, 105, 106, 108 (cadm um red),
112, 1%&3 122 ﬁt Urfé’tt,it ui nacr|done) 123, 146, 149, 166, 168, 170, 172,
177, RIS Oty S 219 and the like. Exanples of the

usabl e color ink pignment for cyan include C. 1. pignent blue 1, 2, 15
(copper pht hdl.dcpsmest iduEi R)1941824, @, 1. pherhedt oddrige313, (bt pagdneaytani ne bl ue
G, 15: 4, 15 -. 6 (pht hal ocyani ne bl ue E), 16, 17 : 1, 56, 60, 63 and

the like, a abl e col or pi gnent as internedi ate col or
(for 81 Fér gg'nﬁida? BPH% Lﬁﬁﬁrﬂﬁﬁt Wgnf ke160WI ng pignments which may be used

a] one i n conbi nati on- Moreover, the follow ng pignents can be used for
toni ng 54 2 TheiBG2is of bﬂmm‘qgephﬁmdoﬁﬂg mgniehbewcyddscededrin “Chel . pi gnent
red 177, 194, 224, C_ 1. pigrent orange 43, C. |_ pignent violet 3, 19,

S?gngﬁtgﬁgvg%é%ﬁﬁﬂﬁ%eﬁ SRR E8%e o Bverted SolniiR WHARE Socreryor
Dyers and Col ourists, 1982)Y For the pignent used as coloring agent, the
above dyes cduritbeys@tientused as coloring agent, the above dyes can be used in
ecombination for assisting and toning the color.
Blending of the above celornng malenal i1s about 10% by weight to
200% by weight relative to the polymer blending, and preferably about 25% by
weaight Lo 150% by weight,
The polymer constiluling Lhe polymer emulsion can use, for example,
vinyl polymer, polyester polymer, polyurethane polymer, and the like.
Espenally preferred 15 the vinyl polymer and the polyester polymer, which are
those disclosed 1n JP-A No. 2000-538%7, JP-A No. 2000-53895 and JP-A No.
2001-139849.
According to a preferred aspect of the present invention, an averape
diameter of the polymer fine particles containing the above coloring materials
is most preferably 0.16 pm or less in the inlk.
Content of the polymer fine particle in the ink is preferably 8% hy

weight to 20% by weight (solid content), and more preferably 8% by weight to

12% by weipht.

a9
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conbi nation for assisting and toning the color. Blending of the above
coloring material is about 10% by weight to 200% by weight relative to t he
pol yner bl ending, and preferably about 25% by weight to 1300y gﬁmg

The pol yner constituting the polynmer enul sion can use, for exanpl V|nyI
pol ymer, polyester polyner, polyurethane polyner, and the |ike. Especially
preferred is the vinyl polyner and the pol yester polyner, which are those

di scl osed in JPA No. 897 J nd JP-

2001. 139849. RIEGViH S Z’ﬁ?é‘ngP 38@?5&'&% eGFO ?ﬁ‘?fi B’Fgéaﬁjé?lt”'[ﬁ”ﬁ'{%ntlon an
average dianeter of the polyner fine particles containing the above

col ori nghematkefithé present imedntpse heradlawatckGliqod thedismh.n Fiethonk. Cont ent
of the polymer fine particle in the ink is preferably 8% by weight to 20%

b1 ont eS¢ otinaaRe s osire i 31 offaRudy Erile R ARG B, <o ub ¢

organi c solvent, the ink of the present invention uses the water as liquid

medi umelkhe ihkeandunpesdan@idispickiog aabi@si, ned Rdelgalamrapdilbly of the ink,
preventing dryness of the ink, and inproving dispersion stability, the

whi ch G BE PHATR2° QRERFD CRUTRNEE obM e bt hgPaigsht “and the
wat er - sol ubl e organic
Specific examples of the wetting agent and the water-soluble organic
solvent include the followaing:
polyhydric aleohols such as ethylene glycol, diethylene glycal,
triethylene glyeol, propylene glyeol, dipropylene glyeol, tripropylene glycol,
letraethylene glycol, hexylene glycol, polyethylens glycol, pulypropylene glyuol,
1,6-pentane diol, 1,6-hexane diol, glyeerol, 1,2 G-hexane triol, 1,2 4-bulane
triol, 1,2,3-butang tnel, petrol, and the like;
polyhydrie aleohol alkyl elhers such as ethylene glyeol monoethyl
ether, ethylene glyeol monchutyl ether, diethylene glycol monomethyl ether,
diethylene glycol monoethyl ether, diethylene glycel monobutyl ethen,
tetraethylene glycol monomethyl ether, propylene glveol monocthyl ether, and
the like;
polyhydric alechel aryl ethers such as ethylene glyeol monophenyl
ether, ethylene glycol monobenzyl ether, and the like;

mtrogen-contained heteroeyelie ring compounds such as 2-pyrrolidone,

M-methyl-2-pyrrolidone, N-hydroxyethyl-2-pyrrolidone, 1,3-dimethyl

26
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sol vent include the follow ng: polyhydric al cohols such as ethyl ene glycol,
di et hyl ene glycol, triethylene glycol, propylene glycol, dipropylene
glycol, tripropylene glycol, Letraethylene glycol, hexylene ighiycd)D§
pol yet hyl ene gl ycol, polypropylene glycol, 1, 5-pentane dial, 1,6-hexane
diol, glycerol, 1,2,6-hexane trio], 1,2,1-butane triol, 1,2, 3-butane
triol, petriol, and the l|ike; polyhydric alcohol alkyl ethers such as
et hyl ene. - : ae er , g butyl ether,
diethyﬁ%ﬁggéﬁ%@gﬁﬁﬁﬁﬁgﬂékﬁ§ﬁég%ﬁé?ﬁﬁﬂﬁ%§£§§1%%%8%?92%0 nonoet hyl et her,
di et hyl ene gl ycol nonobutyl ether, tetraethylene glycol nononethyl ether,
propyl ene gl yooldeseuoblfbrmahede, Mndethy dodmkaidedf phdimedhydl cohol aryl
et hers such as ethyl ene glycol nonophenyl ether, ethylene glycol
nonobe her e like; nitrogen-contained heterocyclic ring
conpouEéékgﬁéﬁgh%n€£%§P$§1idone, N-rret hyl - 2- pyrrol i done, N-hy droxyet hyl -
2-pyrroli done, 1,3-dinethyl 56 2006 i m dazolidinone, e-caprolactam
y- but yr ol act cmeyncastch g hiokesthanbbasiseaheideinfob nnane deyethianek hyl
formam de, N, N-dinethyl formam de, and the |ike; am nes such as
nonoet ) i et h . yne,.- triethanol . am noet hyl am ne,
diethyﬁﬁgﬁ#hggﬁgg%h ?%"%ﬂﬁ%%%'n%nFHé’#F?E?PagﬁF?ﬂPaggﬁgﬁ%hed conpounds
such as di net hyl sul foxi de, sulfol ane,

sulfur-contained compoeunds such as dimethyl sulfoxide, sulfclane,

thindiethanol, and the like: propyvlene carbonate; ethylene carbonater and the
like.

Amaong the above organic solvents, especially preferable are
dicthylene glycol, thiodiethanol, polyethylene glycol 200 to 800, tristhylenc
glycol, glycerol, 1,2,6-hexane triol, 1,2,4-butane Lriol, petriel, 1,5-pentane diol,
Z-pyrrolidong, and N-melhyl-2-pyrrolidone. The above organic solvents may
bring about an excellent elfecl for preventing injection failure which may be
cansed by solubility and moisture-evaporation.

Other wetling agenls prelerably contain saccharide. The examples of
the sacchande include monosaccharide, disaccharide, oligosaccharide
(including trisaccharide and tetrasaccharide) and other polysaccharide. The
examples of the preferable saccharide include glueose, mannose, fructose,
ribose, xylose, arabinose, galactose, maltose, cellobiose, lactose, suerose,
trehalose, maltotriose, and the like. Herain, the term polysaccharnde means

the saccharide in a broad scnee, including subslances present extensively in

2f
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t hi odi ethanol, and the |ike; propyl ene carbonate; ethylene carbonate; and
the 1like. Anong the above organic solvents, especially preferable are

di et hyl ene gl ycol, thiodiethanol, polyethylene glycol 2004t b 16602006
triethylene glycol, glycerol, 1,2,6-hexane trial, 1,2,4-butane triol,
petriol, 1,5-pentane diol, 2-pyrrolidone, and N-nethyl-2pyrrolidone- The
above organic solvents may bring about an excellent effect for preventing

inj [ fail whi ch b d Lubi | i d
HQ{gfh?§@89%%8§£$?Gﬁ%ﬁ%Tﬂ%¥‘ﬁ£Fﬂﬁ@éagdﬁﬁ¥@§%¥%#Er;LYyagontain sacchari de.

The exanpl es of the saccharide include nonosaccharide, disacchari de,
ol i gosacchar ildervativeelod dheaghbbvs soeharidde vadldde et dasacolpmricdehe and ot her
pol ysacchari de- The exanples of the preferable saccharide include glucose,

2 I o) I , bi }
col | onibegt HeRBues baEus fid T Giftest BLL B Rne bR
Herein, the term pol ysaccharide neans the saccharide in a broad sense,

i ncl udiBQCHHEHANd L CIHCH dntheex han sinvigltygdr[Biond, wixedizud Bugsr (for
a-cycl odextrin, cellulose, and the like. Derivatives of the above

saccharides ,i nglude reduced.sugar of th bove sac i.des. (far, exanpl e,
Stgar  SaBiF DERREATE SRR il the Biel ARARAE (Bt o8l (wnore h
is an integer of 2 to 5)), oxidized sugar (for exanple, aldonic acid,
uroni c theilike. aipitalliyiptelorabld mehacugar hltbhbk; the sgecifindxainpded | ke.
Especially preferable is the sugar alcohol, the specific exanples thereof
I nel udipg B iidbdne 32 b ABf ahdGre158:
Contenl ol the above sacchandes is from 0.1% by weight to 40% by
weighi of ink composilion, and preferably 0.5% by weight to 30% by weight.
Eatio of the pigment to the wetting agent has a great effect on the
gjection stability of the ink {rom the head. High pigment sohd content with a
small blending of the wetting agent may accelerate moisture cvaporation in
the viemity of ink meniscus of the nozzle, thus causing gjection failure.
Blending of the wetting agent is preferably from 10% by weight to 50%
by weight. On the other hand, content of the polymer fine particle containing
the coloring material is preferahly 5% by weight or more, and more prefarably
&% by weight to 20% by weight. With this, the ratic of the wetlting agent to
the polymer fine particle {solid content) is (.5 to 6.25, more preferably 2.0 to
6.0, and most preferably 3.0 to 5.0. The ink within the ahove range may

bring about favorable results in dryness test, storage stability test, and

rehalnhty Lesi.
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Content of the above saccharides is fromO0.1% by weight to 40% by wei ght
of ink conposition, and preferably 0.5% by weight to 30% by weight. Ratio
of the pignent to the wetting agent has a great effect on the ehﬁ %ion
stability of the ink fromthe head- High pignent solid cé@fdih ﬁ a
smal |l blending of the wetting agent nmay accel erate noi sture evaporation in
the vicinity of ink neniscus of the nozzle, thus causing ejection failure.

Bl endi f ' i s preferably.f 10% by wei gh 50% b
P L L e T s e

the coloring material is preferably 8% by weight or nore, and nore
pr ef er altype88b doforimg ghitetial? 0 Ahd webbing igentd, tadt i) the thagcr-aslublof t he
wetting agent to the polyner fine particle (solid content) is 0.5 to 6. 25,

e abotREsRan i1y B PPttt of Bo or ot FEAeE th Shmprae fost st or age

stability test, and reliability Lest 58 - - - ---------- 2 1 DEC 2906
The surftabilantis weedosts ani oni ¢ or nonionic. Based on conbinations of i)
types of coloring materials, ii) the wetting agents, and iii) the

wat er - sol ubl horganif %8%¥ent, t.ne surfactant is to be selected such that
the di spersi oh® §¥4BPfas s} thg anignir supiackank inglude sadtsgpichiig ani oni ¢

surfactant include salts such as pol yoxyethyl ene al kyl et her acet at e,
dodecy! belpzerahglenbonkietheod detafe, Hadédflbenzene sulfonate, salt of lauryl

acid, polyoxyethylene allkylether sulfate, and the like.

The examples of the nontonic surfactant inelude polyoxyethylene
alkylether, polyoxyethylenc alkylester, polyoxyethylene sorbitan fally acid
egter, polyoxyethylene alkyl pheny! ether, polyoxyethylene alkylamine,
polyoxyethylene alkylamide, and the like.

The examples of Lthe acetylene glycol surfactant include acetylene
olycols such as 2,4,7 9-tetramelhyl-5-decin-4, 7-dic],
3,6-dimethyl-4-octyne-3,6-dicl, 3,5-dimethyl-1-hexine-3-0l. The examples of
the acetylene plycols include Surlynol 104, Suriynol 82, Surfynol 465,
Surfynol 485, and Surfynol T'G (made by AIR PRODUCTS, U.5.A.), especially
Surfynol 465, Surfynol 104 and Surfynol TG show a good printing quality.

The surfactants can be used alone or in comhination of two or mora.

Of the present invention, use of the surfactant can improve wetting
property to the record paper. The cxamples of prelerable surfaciants include

polyoxy cthylene alkyl ether acetate, dialkyl sullosuccinate, polyoxy ethylene

59
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aci d, pol yoxyethylene al kyl ether sulfate, and the |like. The exanples of the
noni oni ¢ surfactant include pol yoxyet hyl ene al kyl et her, polyoxyethylene

al kyl ester, pol yoxyethylene sorbitan fatly acid ester, 2 ¥ Eﬁlﬁ/ ene
al kyl phenyl ether, polyoxyethyl ene al kyl am ne, pol yoxyeth Ilg‘e

al kyl am de, and the |ike The exanples of the acetyl ene glycol surfactant
i ncl ude acetyl ene glycols such as 2 4,7,9-tetranet hyl -5-decin-4, 7-diol,

b oL T e U5 B1Bhe oy e i Sl A FRETP! 52,

Sur f ynol 485 and Surfynol TG (made by AIR PRODUCTS, U.S. A ), especially
Sur f ynobropafeneSiliotly nopolyowranttdene EﬂanL‘E@lkﬂmMae gddaraspevifiendlygual i ty.

The surfactants can be used al one or in conbinati on of two or nore O the

t f ty t
Phe:r ocht IYERLICRR: gifffohe, 0 FHBRAHE Gl R RN TR P ol Yoxy

et hyl ene al kyl ether acetate, d| al kyl sul fosucci nate, polyoxy ethylene 59
i - t[: ac0os (seb ke fdlaveng geokparionty (Pnendtiallylbhafosucanty | pol yoxy

ethylene pol yoxy propyl ene bl ock copol yner, acetylene glycol, and the Ilike.

N PRk Poh ShaRbIALS P S AR ol B he bERRE o )

and di al kyl sulfosu00|nate haV|ng branched al kyl chain having 5 to 16

car bon gémenal firsedat(H) ¢ iopiovg plganpaper popemiyed ohtric aslubilpiyove pl ai n
paper property and obtain solubility

and dispersion stability of the coloring agent.

R;—0— (CH;CH20)}) mCH,COOM~- - - (1)
(R| denotes a branchable alkyl group having 6 to 14 carbon atoms, m denctes
an integer of 3 to 12, M denotes an alkali metal ion, a quaternery ammonium,

a gquaternary phosphonium, and an alkanglamine.)

cHzCGQ_Rg

I
CH-SO:M L |1

I
COO-R;

(Ra denotes a branched allkyl proup having 5 to 16 carbon atoms, M denotes an
alkali metal ion, a guaternary ammomum, a guaternary phosphomum, and
an alkanolamine.)

The following chemieal formulae specifieally show the surlactants of
the general formula (I) and the surfactants of the general formula (I) with

free acid types.
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and di spersion stability of the coloring agent. R1-O (CHzZCH2C) ntCH2COOM
(I') (R denotes a branchable al kyl group having 6 to 14 ca'rzbﬁrh@t ﬁ%t m
denotes an integer of 3 to 12, Mdenotes an al kali netal oh, 2 ernary
ammoni um a quat ernary phosphonium and an al kanol am ne.) CH2COO R2 |
CHSBM......... (Im 1 COOR2 (R~ denotes a branched al kyl group having
5 to 16 carbon atons, Mdenotes an alkali nmetal ion, a quaternary

anmoni um a quaternary phosphonium and an al kanol am ne.) The foll ow ng
chem cal fornulae specifically show the surfactants of the general fornula
(I') and the surfactants of the general fornula (1) wth free acid types.
60 z i DEC 20 O—B%g—|2g12n0rr(~0|—|20|—|20) 3CH2COMOH a-]) CH3(CH2) 120((;

| i 2CH20) 4%(&%211&9( LB CHASDOM CH20H20 I8 HZCOOH ( 18)

CH3( CH2) 12 (2t (BB HODN, Ok, 600 IeH3( Cl - | gy CH2CH20} 6C1 - 1 2000H (11" 8)

C H,{C H,) ,0{CH,0H, 0)sC Hz COOH a-9)

CH ,{C Hz), O(CH,CH ;0)C H, CO0H (-4}

CHi{C Hz)n([‘.ﬁﬂ(u}rzm-rz 0},CH,CO0H {I-5)
CHa

CRO{CH,CH, 0),CH,CO0H - I-e
CHs{(CH,) “

g

GH,COOCHCH,CHCH,

HOS— CHCDD{FHGHz[I}HUH;i
CH, CH,

3
CH,COOCHCH OH.CH,CH,
HO,8—CHOOOCHCH,CH,CH,GH,
' CH,

(I1-2)

H(CH;},
?HacnncﬁcH(cHﬂz
HO-8—CHCOOCHCB(CHS) 2
CHI(CH,),

{ir-a

CH.LOOCE,CH CHICH),

HO:S—CHCOOCH,CH,CH(CH,), -y

Using lithium ion, quaternary ammonium, and guaternary
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CH3 CH3(CH2) 6N - CHQ( CH2CH20) 3CH2CO OH (1-6) CH3(CH2)5 r C$3 CH3
CH2COOCHCH2CHCH3  H038- CHCOOCHCH2CHCH3 OH3 CH3 F3 CH2O00CHCH2CH2CHZCH3
HOB9- OHCOOCHCH2CH2CH2CH3 ((I 2) "~H3 | H(CH3) 2 CI—IdJOOCRCI—I(CtE)lZ[]EQS}_EEﬂp—!CDO
| OHOH(CFI 3)z (11-9) CH(CH3) 2 CH2CO00~CH2CFi (Cl 33) 2

FI BL", - CF3COOCH i 2C1 32CH(CH3?2 ON) Using lithiumion, quaternary ammoni um
and quaternary 61 N- - - - - 2A 6

phosphonium (the latter two of which expressed by the following lormula), as
1 counter 1on of Lhe surfactunt of the present mvention, can present an

excellent solution stamlity of the surfactant.

R,
|

B- s~ Z—R,

k.

(In the above [ormula, Z denoles nilrogen or phosphor, Rz 10 B each denote
one of hydrogen, allky] group having 1 to 4 carbon atoms, hydroxy alkyl group
having 1 to 4 carbon atoms, and halogenated alky! group having 1 to 4 carhon
atoms.)

The examples of preferable nonion swfactants include polyoxy
ethylene alkyl phenyl cther expressed by the following general formula (I11},
polyoxy cthylene alkyl cther expressed by the following general formula (IV),
polyoxy ethylene polyoxy propylene alkyl ethers expressed by the [ollowing
peneral formula (V) and general formula (W), acetylene plyeol expressed by
the following general formula (V). Using the above anionic surfactants in

combinalion can bring aboul, a synergy ellect such as permeability, thus

decreasing color bleeding and characler feathering of the ink.

R —@— O(CH,CH,0LE (D

(R denoctes a branchable hydrocarbon group having 6 to 14 carbon atoms, k=5

G2
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phosphonium (the latter two of which expressed by the follow ng fornul a),
as a counter ion of the surfactant of the present invention, can present an
excellent solution stability of the surfactant R R8-Z-R4 (F)if (bg%télagﬁ above
formula, Z denotes nitrogen or phosphor, R3 to R 6 each den é :

hydr ogen, al kyl group having 1 to 4 carbon atons, hydroxy al kyl group
having 1 to 4 carbon atons, and hal ogenated al kyl group having 1 to 4
carbon atons.) The exanples of preferable nonion surfactants include

pol yoxyto 260 hyl ene al kyl phenyl ether expressed by the foll owing general
formula (111), polyoxy ethylene al kyl ether expressed by the foll ow ng

general fgyn oxy e | ene pol yoxy propyl ene al kyl ethers
expressed%{)ﬂ(ﬁg%m{oﬁ 1E(ggh)igenerééwforrml a (V) and general fornula (v'),
acetyl ene glycol expressed by the follow ng general formula (VI)- Using
t he aboWedanitenihbranckdde dptdsodarbos gobamhhiomn &anlbdeidgnaitodis, & —syner gy

ef fect such as perneability, thus decreasing color bleeding and character
f eat her )of the ink R4( CH2 CH2 -)-. H--------- (1) (R denotes a

br anchdfl hydr ocar bon group having 6 to 14 carbon atons, k =5 G2 21
DEC 2005 to 20)
CH;
R' — (DCH,CHz)} a — {DlI:Hc:szn —OH S 7))
CH,
R'_(DéHCHﬁm—-KﬂﬂﬁCHﬂn—DH wennnes (Y1)

(R’ denotes a hydroearbon group having 6 te 14 carbon atoms, m < 20, n < 20)

CH; CH; CH; CHg
] ! |
CH,CHCH,C—C=C—~CCH,CHCH;
I I

O o

1 I

cH, CH, mreree (VD)
t |

CH, CH,

I ]

o je \0 [,

I

H H

{p. a=0~40)

Setting the mk's pH at 6 or more can bring aboul the ink's storage
stability. In so many occasions, the copy paper and the ke used in the oflice
have pHof 5 to 6. Recording on se-called a plain paper sheet i the [ollowing
recording method can provide a record image having high quality and high

resolution” cjecting the ink to the record paper from a Ane ejection port of 9

G3
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R- (OCH2C11 )2nOH+ - - (N) (R denotes a branch abl e hydrocarbon group
having 6 to 14 carbon atons, k =5 to 20) CH3 R - (OGHRCH2)a- (0 CH2)

“OH .. (V) OB 1 R - (COHOH)m (OCH2CH2) -OH ----- oY e L5 denot es
a hydrocarbon group having 6 to 14 carbon atoms, m5 20, n%5 2 cH3
CH3 CH3 I I | CH3CHCH2C-C= G CCH2CHCH3 OC fvfl CH2 CH2 - I CH2 Gite O

S OqHF (p, q0-40) Setting the ink's pH at 6 or nore can bring about

ke ustd G AR Bi ARt rplep e SRR CRM 85w S aBHLAPRE, 271

paper sheet in the followng recording nethod can provide a record inmge
havi ng imjgfiicauadte by Sant toi 2fhm/y, ¢he ki wort: of ep@edchrgmtlde sdibesiom bdiagr ecor d
paper froma fine ejection port of 9

set at 1.5 g/m? to 30 g/m?2, Steckipgt sizing degree of 3 seconds or more in the

test method of JIS P-8122. When the surfactant expressed by the general

formula (I1) is used, pH of 9 or more is likely to cause, in the storage, material

change atlnbutable to decomposition.  ¥For use of the surfactant expressed by

the general formula (IT), it 15 prelerable to set pH at 6 to 9.

The amount of the additives expressed by the general formudas (I, (ID),

(IID, (IV), (V), (V), and (VD) is in a range from 0.05% hy weight to 10% by

weight, giving a desired permeability to the ink’s property required by Lhe

printer system.  Less than 0.05% by weight 1n each case hereinabove may

cause Lhe color bleeding to a boundary helween Lwo overlapped volors, while

more than 10% by weight in each case he;:-einalmve 15 likely Lo cause

deposition of the compound iLsell al low temperature thus decreasing

relialnlity.

The surface tenston of the present invention is an index of

permeability mnto the paper, especially denoting a dynamic surface tension n

a short thme of 1 second or less after formation of the surface, which 1=

different from a static surface tension measured at a saturation time. JP-A

No. 63-31237 discloses a conventional method for measuring a dynamic

surface tengion of 1 scecond or less, which method is applieable.  Of the
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63 21 DEC 2096 pmto 60 lun thus causing a droplet of 3 ng by weight to 5
ng by weight at an injection rate of 5 ms to 20 ms, the anount of
nonochromati ¢ adhesi on being set at 1.5 g/n2 to 30 gJng, ?tfﬂ‘ﬁqQZDtﬁ' zing
degree of 3 seconds or nore in the test nethod of JIS P-81

surfactant expressed by the general formula (11) is used, pH of 9 or nore
is likely to cause, in the storage, material change attributable to

deconposi ti use of th rnfact ant essed b neral fornula
(TP et inseabinty BoPevab LY e AR S iR e R Rac 11 ves
expressed by}he general formulas (1), (ry, (III), (I__\/)1 M M and (VI)
IS in asuspegsiohrgpe tvdSkddylonmgiturémaen% Diye sushghtenggoving a desired
perneability to the ink's property required by the printer system Less

Lo a boRRIATAY A0 Rl T RdeEs crppeP T oY Snmey &Y BEEs fan 1056 by wei ght

in each case hereinabove is likely to cause deposition of the conpound

i tsel f @hitairiwglegbglbndtfiniagiphuperdeandakivhgss.rel i ability The surface tension
of the present invention is an index of per nmeability into the paper,

especially d i ng a dynam c. suffac t on .in short ,ti of 1 second
or |ess afteﬁﬂf B’fﬁ'}lﬁvef‘ﬁ’@ns[‘}?'}r]é@ ol ot #h&'nglf”gﬂl '%P?'f E?I‘éﬁt ?ﬁom a static

surface tension neasured at a saturation tinme. JP-A No. 63-31237 discl oses
a convegirbenalome! haddigs a paadyndter- a:::l‘ﬂ;ﬂ@ﬁhlgrn] atdfbaghdobhsdmelypf 1 second

or less, which nethod is applicable. O
solubility of 0.1% by weight to less than 4.5% by weight in water of 25°C) by
0.1% by weight to 10.0% by weight relative to a total weight of the recording
ink can improve the ink's wetting property to a thermal clement, thus
bringing about ejection stakility and fregquency stability even with a small
amount of addxtives.

Preferable examples of the above ineclude the [ollowing.

(1) 9-athyl-1,3-hexanediol Solubility: 1.2% (atL 20°C)
(2) 2,2,d-trimethyl-1,3-pentanediol Solubility: 2.0% (at 25°C)

In Lthe waler of 25°C, a penetrant {polyol, glycol ether) huving
solublity of 0.1% by weight to less than 4.5% by weight can bring about an
advantuge 1n that the penetration property 1s very high, in place of the low
solubility. Thus, in the water of 25°C, it is possible to make an ink with a
very high penetration property by combining the penetrant (having solubility

of 0.1% by weight ta less than 4.5% by weight} with other solvent or with other

surfactant.
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O e -- 2 1 DEC 2006 present invention,
however, W/ helny surface tension tester which is of a suspension type was
used for neasurenent- The surface tension is preferably 40 mJl mx or |ess,
and nmore preferably 35 mlln2 or less for obtaining excel?dnDELi ko
property and dryness. O the present invention, the polyol or the glycol
ether has 8 to 11 carbon atons- Adding a partly wat er - sol ubl e pol yol

and/ or glycol_ (narel solubility of 0.1% by weight to | ess than 4. 5% by
wei ght in vvat'B]flE‘BT Qéﬂ))e W sent mbjionangybeaglded hyoa pynvesitigmal rel ative to a
total weight of the recording ink can inprove the ink's wetting property

to a thg ﬂ&iﬁveﬂtﬁgﬁl—han { Snall?ﬁﬁ%ngbﬂﬂ tﬁ?%ﬁvgﬁt Eie! o Ea%'t?:‘?ﬂr %}%{F ¥h@fifle r equency

stabili ty even unt’ o I'tives. e exanpl es of
t he above include the following (1) 2-ethyl-1,3-hexanediol Solubility" 42%
(at 20DEhick e deseribediakoee-hy| - 1, 3- pent anedi ol Sol ubi | i ty= 2-0% ( at 250)
In Lhe water of 250C, a penetrant (polyol, glycol ether) having solubility

of 0-1% by V‘Brﬂ@lexﬁ:ﬁ 1EST dsBBk é:e@.&hb&hﬁ@%'( &Bﬂ cl'ﬂglcﬁ?ﬂ&:!}i];dén advant age

in that the penetrat on property Is very high, ace o | ow
SOIUbIlémf/' Thus, in the water of 25C it is p055|ble to nmake an ink with a

very hi lpenéehsalrnwtptagﬁednyn byrwmwn@mﬂ@@ehemrwd{mm ng
solubility of 4.1%by weight to |l ess than 4.5% by wei ght) with other
sol vent .0 bdhRLBE pentachloropheno] sodium, and the like.

The examples ol pH reguletors melude arbitrary substances capable of
regulating pH to 7 or more without causing a harmful effect on the ink thus
regulated.

The other examples of pH regulator inclunde amines such as diethanol
amine, tricthaneol amine, and the like: hydrides of alkali metal elements such
as lithium hydroxide, sodium hydroxide, potassium hydroxide, and the hike;
ammonium hydroxide: quaternary ammonium hydroxide; quaternary
phosphonium hydroxide; carbonaies of alkali metal such as lithium carbonale,’
sodium carbonale, potassium carbionale, and the hike; and the hke.

"The examples of chelate reagent include ethylene diamine {etraacetic
acid sadium, mitriletriacetic acid sodium, hydroxyethyl ethylene diamine
triacetic acid sodium, diethylene triamine acetic arid pentasodium, uramil
diacetic acid sodium, and the like.

The examples of rustproof agent include sulphurous acid, sodium

thiosulfate, ammonium thiodiglyeclate, diisopropyl ammoninm mtrite,

G&
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surfactant. 65 2 | DEC 20H The ink of the present invention may be added
by a conventional additive other than the coloring agent, the solvent, the
surfactant and the |like which are described above. The eéagﬁtif ﬁﬂ usabl e
preservatives (corrosion and nold) include sodium dehydrdatet @,f%odium
sorbate, 2-pyridinethiol-I|-oxide sodium sodium benzoat e,

pent achl or ophenol sodium and the |ike The exanples of pH regul ators
include arbitrary substances capable of regulating pHto 7 or nore wthout
causi ngpemtherythuitoldet wutitrate tdievdlelernh asnmpniyuh avkvite, Tnd the fidee. exanpl es of
pH regul ator i nclude am nes such as diethanol amne, triethanol am ne, and

the like; hydfl I i e n Al hydr oxi de,
sodiun1hydrogpg%$%%§%§§§?%#FHﬁgﬁggﬁﬂgﬁgghg%Fﬁggﬁfﬁgﬁehﬁ%%%%#ﬁnlhydroxide;
quat er nary anmoni um hydr oxi de; quat ernary phosphoni um hydroxi de; carbonates
of al kadhiscnksndl agvathrasluble minmechelronbed, anddbi dikecantmadded.pot assi um
carbonate, and the like; and the |ike The exanpl es of chel ate reagent

i ncl ude et hylene diam ne tetraacetic acid sodium nitrilotriacetic acid
sodi um hydroxyet hyl ethylene diamne triaeetic acid sodium diethylene
triamne acetic acid pentasodium wuram | diace tic acid sodium and the

| i ke. THwampdepl es of rustproof agent include sul phurous acid, sodium

Heremaller described are examples and comparative examples of the
present invention. The present invention is, however, not limited thercto.
<Preparation of ink>
Coloring agent Preparation example 1.

Preparation of phthalocyanine pigment-contained polymer fine
particle dispersoid

Based on the preparation example 3 of JP-A No. 2001-139849, the
following operation was carricd out.

{1} Preparation of polymer sclution

At Nirst, ingside of a I L of flask eqapped with a mechanical stirrer, a
thermometer, & nitrogen gas inlroducing tube, a reflux tube, and a droplet
funnel was sullimently substituled with a mlrogen gas.

Then, a mixture of styrene 100.8 g, acrylic acid 25.2 g, lauryl
methacrylate 108.0 g, polyethylene elycol methacrylaie 36.0 g, hydroxyethyl
methacrylate 60.0 g, styrene macromer (AS-6 made by Toagosei Co_, Litd) 36.0

g, mercapto ethanel 3.6 g, azobis dimethyl valeronitrile 2.4 g, and methyl

67



t hi osul fate, ammoni um t hi odi gl ycol ate, diisopropyl amoniumnitrite, 66 2
1 DEC 2ROCS pentaerythritol tetranitrate, dicyclohexyl amoniumnitrite,
and the like. Alternatively, according Co the object, a W?t.lebﬁﬁo# | e
ultraviolet absorbent, a water-soluble infrared absorbent, i ke
can be added. Exanple Hereinafter described are exanples and conparative
exanpl es of the present invention- The present invention is, however, not
limted thereto. <Preparation of inky Coloring agent Preparation exanple
1. Prepthal ketwnefXhe maisobyaned én phygflask lovhbdiones pol yner fine particle
di spersoi d Based on the preparation exanple 3 of JP-A No. 2001-139849, the

follow ng op ' . I3 t, r ' | ution At
first, 1 nsi decar QP REigRbEirghla milhe b PHAIAL HAReBhIRMERLAL v
thernoneter, a nitrogen gas introducing tube, a reflux tube, and a dropl et
f unnel &ﬁgmdmathﬁheﬂlylgbm 181g echswitoppad mh the Jask das0BHevr. a mi xture of
styrene 100-8 g, acrylic acid 252 g, lauryl nethacrylate 108.0 g,

C7) Y oncEERufbHER WiERERaRaN, £ RO Dep t) bR W TR RIS 21 o
3.6 g, azobis dinmethyl valeronitrile 2.4 g, and net hy]
{}.8 ¢ was added, {ollowed by a further maturing for 1 hour.
Aller completlion of the reaction, methyl ethyl ketone 364 ¢ was added,
to thereby obtain a polymer solution 800 ¢ having density of 50% by weirht.
(2) Preparation of water dispersoid of polymer fine particle
The polymer solution 28 g thus obtained in (1) ahove, phthalocyanine
pigment 26 g (TGR-SD madc by Dainippon Ink and Chemiecals Incorporated),
1 mol/L of potassium hydroxide solution 13.6 g, methyl ethyl ketone 20 g, and
1on exchanped water 30 g were sulficiently stirred. Then, three roll mills
were usaed for mixing-kneading 20 times. The thus chtained paste was
imputted in an ion exchange watar 200 g, sufficiently stirred, then the methyl
elhyl kelone and the water were distilled with an evaporator, to thereby
obtain & blue polymer [ine particle dispersmd.
Measured with 1 mnero track UPA, the polymer ine particle showed
an average particle diameter (D 50%) of 83 nm.
Coloring agent Preparation example 2.
Preparation of dimethylquinacridone pigment-contained polymer fine

particle dispersoid
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67 2 1 SEC 2005 ethyl ketone 18 g was dropped in the flask for 2.5 hours.
After conpletion of the drop, a m xture of azobis dinethyl valeroniLrile
0.8 g and nethyl ethyl ketone 18 g was dropped in the flask for 0-5 hour.
After maturing the resultant for 1 hour at 65 C, azobis di t1'h¥jl; 00
valeronitrile 08 g was added, followed by a further maturihg UP% ﬁour.
After conpletion of the re action, nethyl ethyl ketone 364 g was added, to
t her eby obt ai.ﬂwa pol ymer sol uti on 900 E havi ng density of 50% by wei ght -
(2) Prepar at i Gif BfePgRgaapn grample & wephikewisgrepeatodexsapt thatdene pol yner
solution 28 g thus obtained in (1) above, phthal ocyanine pignment 26 g

( TGR- Sy hehd ey niR ﬁgﬁﬁﬁﬁ_ih&hn?%@pﬁ‘h&ﬁﬁé&aﬁnb&@ﬁﬁ%%fnﬁ%d with @0l / L of

pot assi'um hydr oxi de solution 13.6 g, nmethyl ethyl ketone 20 g, and ion
exchanged water 30 g were sufficiently stirred. Then, three rol|l mlls
ver e usagest rad l2gqtatheraby ghtsan & pradle palyraeyAng pantiele dispareaidygs

inputted in an ion exchange water 200 g, sufficiently stirred, then the

net hy!l I\'I%#E'Iﬂedhﬂtﬁgﬁe 3Afrh DECNATPA, VRS ﬁn@inl?'é:j thEFattidld sROwBY AROr ator, to

thereby obtain a ue polyner fine particle dispersoid Measured with a

mcro track UPA, _the polyner finne Particle showed an average particle
di amet etverpespsalide dimmaiardh 89%hgl BYEAM-Pr epar ati on exanpl e 2. Preparation
of di net hyl qui nacri done pi gnent -contai ned polynmer fine particle dispersoid

Coloring agent Preparation example 3.

Preparation of monoazo yellow pigment-containcd polymer fne
particle dispersoid

The preparation example 1 was likewise repeated excepl thal the
philhalocyanine pigmenl 1n the preparation example 1 was replaced with a
pigment yellow 74, to thereby obtain a yellow polymer fine particle dispersod.
Measured with the micro track UPA, the polymer fine particle showed an
average pariicle di;amel.er (I} 50%) of 76 nm.
Coloring agent Preparation example 4.

Prepuration of carbon black dispersing solution subjected to diazo
compound treatment

Carbon black 100 g {surface 230 m?%/g, DBP oil abscrption 70 ml/100 g}
and p-aminc-N-benzoic acid 34 g were mixed and dispersed in water 750 ¢,
then mitric acid 16 g was dropped therein, and then Ehe mixture was stirred at
70°C. After 5 minules, a solulion of waler 50 g with sodium nitrite 11 g

dissclved therein was added. Another stirring for 1 hour. The thus
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68 2 1 DEC 21306 The preparation exanple 1 was |ikew se repeated except
t hat the phthal ocyani ne pignent in the preparation exanple 1 was repl aced
with a pignent red 122, to thereby obtain a purple polynei fine particle
di spersoid. Measured with the micro track UPA, Lhe pol ynet Db #86ticle
showed an average particle diameter (1) 50% of 127 nm Col ori ng agent
Preparation exanple 3. Preparation of nonoazo yel | ow pi gnent - cont ai ned

pol ymer _fi ne article dispersoid The preparation exanple 1 . was |ikew se

F epeat abtERed A avas tlutaskionlll Beseina Rl FatmHeced to ARt tion exanple
1 was replaced with a pignment yellow 74, to thereby obtain a yellow

pol ymeriréAtieerital reheviigsial-sogrhins VepH U eslrathilAtdd® Mo ikl ack OPA, the
polymer fine particle showed an average particle dianeter (D 50% of 76
nm_ Col gri.ng agent Preparatign exanple 4. Preparation of carbon bl ack

di sper hadrangl gmes sd8w tradiog; 3% Ttreatment Carbon bl ack 100
g (surface 230 n2/g, DBP oil absorption 70 m/ 100 g) and p-am no Nbenzoic

aci d 34lc@aWRi-QtihxathidiiHe M, 36 Ch&RMyIdh iR £ tartRB l_ﬂnckﬂﬂﬁv@rﬂhgri c acid 16 g
was dropped therein, and then the m xture was stirred at 70C_ After 5

mnutes, a._solytion of water 50 g with sodiu itrite 11 g dissolved
t her ei @Ww&émts RHgnaBt 5@%43 ?ﬁé habweagqﬁou hepggulippgwas

polypropylene-filtered (0.5 um), to thereby obtain a carbon black dispersing
solution 1. Measured with the micro track UPA, the carbon black dispersing
solution 1 showed an average particle diameter (D 50%) of 59 nm.
Coloring arent Preparation example 6.

Preparation of carbon Ilack dispersing solulion subjected Lo
hypochlorons acd treatment

A commerdially-available acid carbon black 300 g (Monarch 1300
made by Cabot Corporation) having pH 2.5 wax m-;l'ﬁciem.l:-,r mixed with water
1000 milkliter, then a hypochlorous acid soda (effective chlorine density 12%)
450 g was dropped therein, and then siirred for 8 hours at 100°C to 105°C.
Another hypochlorous acid soda {(effective chlorine density 12%) 100 g was
added to the solution, followed by dispersion for 3 hours with a horizontal
dispersing machine. The thus cbtained slurry was diluted to 10 times with
water, pH was regulated with lithhum hydroxide, then an ultrafiliration was
carried out for desalinization-enrichment to electrie conductivity of 0.2 mSfem,

tey Lherehy obtain a earbon black dispersing solution having pigment density of
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69 i~ ------------ S DEC 2965 obtained slurry was diluted to 10 tines, and
was subjected to a centrifugal -- treatment for renoving coarse grains. pH
was regulated to 8 to 9 with diethanol amne. An ultrafiltra E 0@ ﬁgﬁwﬁ
carried out for desalinization enrichment, to thereby obtain é g bl ack
di spersing solution with its pignment density 15% by wei ght- The resultant
was pol ypropylene-filtered (0.5 um, to thereby obtain a carbon bl ack

di spersj lufion, 1. asyr he nlcr track UPA, the carbon bl ack
dispersi%- i‘gf’ E‘P%H ’ia]%!';ﬁ “éﬁb]éfi% THEEE tém%jf"" P“{QSF‘BCD% of 99
nm Col oring agent Preparation exanple 5. Preparation of carbon bl ack

di sper sich@rfedalttr@tnsdt (BE t@H oldhg do¥BRCH 0hS) W desticsh ¢ b al
comerci al |l y-avai |l abl e aci d carbon bl ack 300 g (Monarch 1300 nade by Cabot

Cor poration)_having pH 2.5 s suf[.icienl % d,.with. wat 00
mi |1 | iReen Blypepf fHFﬁBEh nebaehiain g e g@@gﬂ&@%ﬁmﬂfﬁ@ha% ity 129
450 g was dropped therein, and then stirred for 8 hours at 100C to 105C.

Anot herMey el WiAUReahidso SaMR WEAS g6 bai®os M1 ﬂi%gﬂ%lﬁ E¥lulRid 2100 g was
added to the solution, followed by di sperS| on for hours with a horizont al

di sper si.ng chi ne. Thethtjs obtain L} was diluted to 10 tines with
wat er, ¥ T ayenage dpTictendiamaley Mt hen an ultrafiltrati on was

Ink a

An ink eomposition having the following prescription was prepared,
and a lithium hydroxide 10% solution was used for regulating pH to 9. Then,
a membrane Gller having an average pore diameter of 0.8 pm was used for
filtering, to thereby obtain an ink composition.
Coloning agenl, Preparation example 4
Carbon black dispersion solution 1 subjected to diazo compound treatment

2.0% by weaght

(solid content)

1, 4-butanediol 22.5% by weight
(Glycerine 7.5% hy weight
MN-methyl-2-pyrrolidone 2.0% by weight
Surfactant of specific example {I1-2) 2.0% by weight
2, 2, 4-trimcthyl-1, 3-pentanc dicl 2.0% by weight
PROXEL LV {preservative) 0.2% by weipht
Ion exchanped water Balance
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carried out for desalinization-enrichment to electric conductivity of 0.2
nSlcm to thereby obtain a carbon black di spersing solution having pigment
density of 70 ~I DEC 2005 15% The thus obtained carbon blagkygs g@ﬁgm ng
solution was subjected to a centrifugal treatnment for renovi ng C

grains, and then subjected to a nylon filter of 1 mcron, to thereby obtain
a carbon bl ack dispersing solution 2. Measured with Lbe mcro track UPA,

t he car bgfqJ bl ack di spersing solution 2 showed an average particle diameter
(D 50% 95 nm Ink a An ink conposition having the foll ow ng
prescription was prepared, and a lithium hydroxide 10% sol uti on was used
for regul ati Byepitdlond 6 (heank a easbikewastecddridderuthacknpgtladt theer age pore

di aneter of 0-8 pmwas used for filtering, to thereby obtain an ink

conpos on. Col orin ent i OR exa rbon bl ack, di spersion
o Lt SIS B aoas Beks o Ch B R I APRER ™ 18R GOPBYSUBIL ~(sol |
content) 1, 4-butanediol 22-5% by weight dycerine 7. 5% by wei ght

N- et hykgdlapiig pHitdenesidg MthbymsidgbkideSur f act ant of specific exanple
(11-2) 2. 0% by weight 2, 2, 4-trinethyl-1, 3-pentane diol 2-0% by wei ght

Coloring agent, Preparation example 1

Phthalocyanine pigment-contained polymer fine particle dispersoid

15.0% by weight

(solid content)
1, &5-pentanediol 15.0% by weight
(3lycerine 15.0% by weight
M-hydroxy ethyl-2-pyrrolidone 2.0% by weight
Surfactant of specific example (IT1-3) 2.0% by weipght
2-cthyl-1, 5-hexane diol 2.(1% by weight
PROXEL LV (preservative) 0.2% by weiphl
Ion exchanged water Balance

Ink ¢

Preparaiion of Lthe ink a was likewise carmed out except thut the
following compositions were used, to thereby prepare an ink composition by
regulaling pH to 9 using hithium hydroxade.
(Colering agent, Preparation example 2)

Dimethyl quinacridone pigment-contained polymer fine particle dispersoid

72
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PROXEL LV (preservative) 02% by weight [|on exchanged water Balance 71 1
DEC 2006 |Ink b Preparation of the ink a was |ikew se carried out except
that the follow ng conpositions were used, to thereby preaa@%?m
conposition by regulating pHto 9 using lithium hydroxide @ agent,
Preparati on exanpl e 1 Pht hal ocyani ne pi gnent-contai ned pol ynmer fine
particle dispersoid 15-0% by weight (solid cont ent) 1, 5-pentanedi ol

15. 0% by wei ght dycerine 15.0% by weight N hyﬂ;{g et hy 2 pyrrolidone
2.0% by weight Surfactant of specific exanple ( 3?“’{9} thy wei ght
2-ethyl -1, 3-hexane diol 2-0% by weight PROXEL LV (preservative) 0-2% by
wei ght 1on exchanged water Bal ance | nk e Preparigéhi@no®enthe i nk a was

| i kewi se carried out except that the follow ng conpositions were used, to

th;)g; giygg_ﬁggg&e QI i nk conposition by regulati ngzgy ﬁyowgl LLStI ng lithium

Glycerine 7.0% by weight

2-pyrrohdone 3.0% by weight

Surfactant of specific example (11-4) 2.0% by weight

2, 2, 4,-irimethyl-1, 3-pentane dicl 2.0% by weighi

PROXEL LV (preservative) 0_2% by weight

Ton exchanred water Balance

Ink d

Preparalion of the ink a was likewise carried out except thal the
Iollowing compositions were used, to thereby prepare an ink composibion by
regulating pH te 9 using hthium hydroxde.

Coloring agent, Preparation example 3
Monoazo yellow pigment-contained polymer fine purticle dispersoid

15.0% by weight

2-methyl-2, 4-pentanediol 22.5% by weight
(solid content)
Glycerine 7.5% by weight
N-meathyl-2-pyrrolidone 5.0% by weirht
Z-pyrrolidone 3.0% by weiphl
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(Col oring agent, Preparation exanple 2) D nmethyl quinacridone pignment

contai ned polyner fine particle dispersoid 72 L5 2 1 DEC 2bd6 15.0% by
wei ght (solid content) 1, 6-hexane dial 22.5%by weight dycerine 7.5% by
wei ght  2pyrrolidone 3.0%by weight Surfactant of specifi @ &Xuip280f 11-4)
2.0% by weight 2, 2, 4.-trinmethyl-1, 3-pentane diol 2.0% by weight PROXEL
LV (preservative) 0.2% by weight |on exchanged water Bal ance Ink d

Pr epar as.i f t i wasy.l irjeW se carried o xcept - t.hat the

foll ovm'aéh%ﬁ%%t%f)%g??%% l\ﬁit%l}né“]@s%m to there by pkge'Bg’r E’ﬁlﬁb&k conposition by
regulating pH to 9 using lithium hydroxi de Col ori ng agent, Preparation
exanpl €IB3=rbhead gryep] low Pi gnent - cont ai ned pol yner fine particle dispersoid
15. 0% by wei ght 2-methyl -2, 4-pentanediol 22.5% by wei ght (solid content)

2-ethyl-1, 3-hexane diol 2.0% by welght
2, 2, 4,~trimethyl-1, 3-pentanc dicl 2.0% by weight
PROXEL LV (preservative) 0.2% by weipht
Ion exchanged water Balance

Inke

An ink composition having the following prescription was prepared,
and a lithium hydroxade 10% solution was nsed for repulating pH to 9. Then,
a membrane filter having an averape pore diameier of 0.8 pm was used for
filtering, to thereby obtain an ik composition.

Coloring agent, Preparation example 1
Phthalocyanine pigment-contained polymer fine particle dispersoid

5.0% by weight

{s0lid conient)
Ethylene plycol 15.0% by weight
Glyeerine 5.0% by weight
Z-pyrrolidone 2.0% by weight
ECTD-3NEX
{(anionic surfactant made by Nikke Chemicals) 1.0% by weight
2-ethy]-1, 3-hexanediol 2.0% by weapht
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|
d ycerine 7.5% by weight N-nethyl-2-pyrrolidone 5.0% by wei ght ;
2-pyrralidone 3.0% by weight 73 2 1 DEC 2006 Surfactant of general
formula (111) 2-0% by weight (R = n-hexyl group, k =5) 2-ethyl-1, 3-hexane
dial 10% by weight 2, 2, 4,trinethyl-1, 3-pentane diol 2.0% ﬁyl]hz&‘ai?@ﬂﬁ
PROXEL LV (preservative) 02% by weight 1on exchanged water Bal ance Ink e
An ink conposition having the follow ng prescription was prepared, and a

| ithium hydroxi de 10% sol ution was used for regulating pHto 0. Then, a
menbr angeryvlictresinhemitkgoran aver age pore di amet er H0%bBwiexghtwas used for
filtering, to thereby obtain an ink conmposition. Coloring agent,

ar o eR R B S 08 Wt (sol i d conteet) ETRONG ol veol 15. 0%
by weight G ycerine 5.0% by weight 2-pyrrolidone 2.0% by wei ght

Ion exchanged water Balance

Ink f

Preparation of the ink a was likewise carmad out except that the

Tollowing compositions were uscd, to thereby prepare an ink composition by

regulating pH Lo 9 using lithinm hydroxide.

Coloring agent, Preparation example 2

Dimethyl quinacridone pigment-contained polymer fine particle dispersoid

G.0% by weight

{zolid content)

Diethylene glycol 15.0% by weighl
Glycerol | 5.0% by weighl
N-methyl-2-pyrrolidone 2.0% by weighl
ECTD-6NEX

(anionic surfactant made by Nikko Chemicals) 1.0% by weight
2, 2, 4-trimethyl-1, 2-pentane diol 2.0% by weight
PROXEL LV {preservative) 0.2% by weight
Ion exchanged water Balance

Ink g

Preparation of the 1nk a was hkewise carried out except that the
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ECTD3NEX (ani onic surfactant made by N kko Chemi cals) 1.0% by wei ght

2-ethyl -1, 3hexanedi ol 2.0% by weight 74 2| DEC20DS Acrylic resin emnulsion
3.0% by wei ght PROXEL LV (preserva Live) 0.2% by weight 1|on exchanged

wat er Bal ance Ink f Preparation of the ink a was |ikew se qarrit®d 20
except that the follow ng conpositions were used, to thereby prepare an

i nk conmposition by regulating pHto 9 using lithium hydroxide. Col oring
agent, Preparation exanple 2 Dinmethyl quinacridone pignent-contained

pol ynericflowdng gempesisions sfree d5ed, tﬂ@izm PIIaghtan mepesdHeR )

D et hyl ene glycol 15.0% by wei ght d ycerol 5.0% by wei ght

N- met thL%’uﬂ?.%{tEﬁé’bi-ﬂWugil{?%ﬁﬁﬁum xideCTD-fi NEX (ani oni ¢ surfactant made
by N kko Chemcals) 1.0%by weigh 2. 2, 4trinmethyll, 3-peritane diol 2.0%

by wei ght. PROXEL LV (preservative) 0.2% by wei ght
Coloring apent, Preparation example 3

Monouwzo yellow pigment-contained polymer fine particle dispersoid
5.0% by weight

(solid conlent)

Tricthylene glycol 15.0% by weight
Glycerin 5.0% by weight
N-hydroxy ethyl-2-pyrrolidone 2.0% by weight

Surfactant expressed by general formula (V)

(R = CizHer, n = 8) 1.0% by weight
2-ethyl-1, 3-hexane diol 2.0% by weighl
Acrylic rein emulsion 3.0% by weighi
PROXEL LV (preservative) ' {.2% by weighi
Ion exchanged water Balance

Inkh

Preparation of the ink a was likewise carried out except that the
following compositions were used, to thereby prepare an ink composition by
regulating pH to 9 using lithium hydroxde.

Coloring apenl, Preparation example 4

Carbon black dispersoid subjected to diazo compound treatment

76



| on exchanged water Bal ance I nkg Preparation of the ink a was |ikew se
carried out except that the 75 2 ? DEC 7006 follow ng conpositions were
used, to thereby prepare an ink conposition by regulating}gHgtp g%uplsi ng

| it hium hydroxi de Col oring agent, Preparation exanple 3 Mnoaro yellow

pi gnent - cont ai ned pol ynmer fine particle dispersoid 5.0%by weight (solid
content) Triethylene glycol 15.0% by weight dycerin 5. 0% by wei ght

N- hydr oxy et hyl -2pyrrolidone 2. 0% by wei ght Suri@%t ant expressed by
general formila (1V) (R = G sHzz, n = 8) 1.0% by*3& Gh¥etBltetny -1,
3-hexane diol 2.0% by weight Acrylic rein emulsion 3.0% by weight PROXEL
LV (preservative) 0.2% by weight |on exchanged iwalideomansnce [ nk h
Preparation of the ink a was |ikew se carried out except that the

foll ow Eﬁlﬁgn Of};tions were used, to thereby prepaps @an i nk conposition by

glyco by weight
Qlycerine 2.0% by weighlt
2-pyrrolidone 2.0% by weight
ECTD-6NEX
{Anionic surfactant made by Nikko Chemicals) 1.0% by weight
2, 2, 4-trimethyl-1, 3-pentanediol 2.0% by weight
PROXEL LV {preservaiive) 0.2% by weight
Ion exchanged waler Halance
[214]
Ink i

Preparation ol the ink a was likewise earried out excepl. Lhat the
following compositions were used, to thercby prepare an ink composition by
regulaling pH to 9 using lithium hydroxide.

Coloring agent, Preparation example 5

Carbon black dispersoid 2 subjected to hypochlorous acid treatment
8.0% by werght
{(solid content)

Acrylic rezgin emulsion 3.0% by weight

{solid content)

T
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regulating pHto 9 using lithium hydroxide. Coloring agent, Preparation
exanpl e 4 Carbon bl ack di spersoid subjected to diazo conpound treatnent 76
21 DEC 2646 4-0% by weight (solid content) Ethylene gl ycal 15. 0% by

wei ght G ycerine 2.0% by weight - 2-pyrrolidone 2.0% by wetghDEECHIEGNEX
(Anionic surfactant nade by N kko Chemicals) 1.0% by weight 2, 2,
4-trimethyl -1, 3-pentanediol 2.0% by weight PROXEL LV (preservative) 0.2%
by wei . ged water Bal ance [214] | ho ion of the ink
a was |1 %‘@l\i{}ggehegé rred out except. that the fol dg\n’ﬁﬁ; 1f@%{rf-g:l(z)tsitions wer e
used, to thereby prepare an ink conposition by regula Ling pHto 9 using
l'i t hi unfxhgeeiralxi de. Col ori ng agent, Preparation elha¥lly Fe@htbon bl ack

di spersoid 2 subjected to hypochlorous acid treatnent 8.0% by wei ght

2-hydroxy ethyl pyrrolidone 5.0% by weight
Surfactant of specific example (I-2) 1.0% by weight
2-ethyl-1, 3-hexane diol 1.0% by weight
Sodium dehydroacetate 0.2% by weight
Ion exchanged water Balance

Table 3-1 to Table 3-3 show 1) coloring agent solid content density
(pigment and emulsion), ii}) wetting agent density and ink viscosity of the

compositions of the ink a to the ink i.

Tahle 3-1
Coloring agent .
solid content Wettmg_agent Vizcosity
density density mPa-see (25°C)
(% by weirht} (% by weight)
Ink b CYAN 15.0 30.0 o3
Ink ¢ MAG 15.0 30.0 10.4
Ink set A | Ink d YEL 15.0 30.0 0.6
Ink a Bk 3.0 30.0 8.0
(sel-dispersion) - : -
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(solid content) Acrylic resin emulsion 3.0% by weight (solid content) 77
2 1 DEC 2006 Triethylene glycol 15.0% by wei ght dycerol 10.0% by wei ght -
2- hydroxy ethyl pyrrolidone 5.0% by wei ght Surfactant of s ef[}fqr.c ﬁ@anpl e
(1-2) 1.0% by weight 2-ethyl-1, 3-hexane diol 1.0% by \/\/elg m
dehydr oacetate 0.2% by wei ght 1on exchanged water Bal ance Table 3-1 to
Table 3-3 show i) coloring agent solid content density (pignment and

enul si oy, 1E|3? wetting agent density and ink viscosity of the conpositions
of the in othe ink i. Table 3-1 Ooloring agent Watting agent solid

el L A R e T T

content Viscosify density denShloyr (ﬁ ttgl@é% y weight) (% by
wei ght) Ink b QrAN 15. 0 30. 0(9.s3lidldakt€entMAG %denm .3 Vih@jg@@-t A | nkdYEL
15.0 3p.0 9.6 denﬂli{y (% by WElght] mPa-sec (25°C)
(% by weight)
Ink e CYAN 5.0 20.0 2.0
Ink f MAG 6.0 200 2.9
Ink set B |Ink g YEL 5.0 200 2.5
Ink h Bk
(self-dispersion) 4.0 20.0 3.2
Table 3-3
iﬂﬁggﬁ;ﬁiﬁt Wetting agent Viscosity
density ©4 geﬂ?ght) mPa-sec (25°C})
{% by weight) d
Ink b CYAN 15.0 30.0 9.3
Ink ¢ MAG 160 J0.0 10.3
Ink d YKL 15.0 J0.0 9.6
Ink set C Tnk 1Pk
(sclf-dispersion 11.0 30.0 9.3
+ emulsion)

Explanation of recording medium
Recording medium 1 (OHP sheet)

Alumina sol 100 g (18% by weight, solid content) synthesized by
hydrolysis-peptisation of aluminum alkoxade was mixed wzth polyvinyl alechol
6.2% by weight solution 32 g, to thereby prepare a coating solution. The
coating solution was applied on to a pelyethylene terephthalate film
(thickness 100 pm, white) using a bar coater in such a manner as to cbtain
application amount after drving of 26 g/im?, followed by dryving, to thereby
Then, a silica so0l coating solution made from

form a pseudo-boehmite layer.

i) a ailica sol having a primary particle diameter 10 nm to 20 nm and i) a
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Ink aBk 8.0 30.0 8.0 (self-dispersion) 78 2 1 GEO 2006 Table 3-2 Col oring
agent Wetting agent solid content density Viscosity density o ensity

nPa- sec (25C)

(% by weight) (/a by weight) Ink e CYAN 5. 029.0E2.280p | nk f

MAG 6.0 20.0 2.9 1Ink set BInk gYEL 5.0 20.0 2.8 Ink h Bk 4.0 20,0 3.2
(sel f-dispersion) Table 3-3 Col oring agent Wetting agent solid content
density Viscosity density (% by wei ght) nmPasec (25C) (% by weight) Ink b

CYAN 1%3(:9,?79%?9 a?cn:’fml c%]ﬁm%ﬁ)r]a cﬂad po }rmer-ﬁjflﬁm-lﬁe hk d YEL 15.0 30.0

KURARAY CO., LTD. having silancl group was applied in such a manner as

to have a silica gel layer thickness aftcr drying of 1 pm, followed by dryving,

followed by heat treatment at 140°C, to thereby obtain an OHP sheet.

Recording medium 2 (gloss paper)

On beth sides of a base paper sheet having basis weight 83 g/m? and

smoothness 200 second, a polyethylene resin coat layer (surface side Lthereol

containg 1. anatase fitamum dioxide pigment subjected to surface treatment,

and ii. zin¢ stearate) was coated (melting-extruding), to thereby prepare a

resin coat paper support for an inkjet record sheet. A resin face on a surface

side of the resin coat paper support was subjected Lo a corona discharge.

'Then, an inkjet accepting layer coating solution composed of i) 5% solulion

16.6% by weight of polyvinyl alechol (saponification 98.5 mol %, average

polymerization 1700), i} a mixiure {2%, 1 % b:,j weight) of methanel {of

sulfosuccinate-2-cthyl hexyl ester sali} and water, iii) colloidal silica of drying

weight 4.5% by weight (with a needle cclloidal silica as a base, a silica {SiQ:

conversion) was eationically modified using about 6.2% by weighl aluminum

hydroxide at Als(); conversion, to thereby prepare a needle colloidel silica

(made by Nissan Chemical Industries, Lid.)), and iv) pure water of

remaining % by weight was applied with a coater in such a manner as to have

dry weight 10 g/m?, followed by drying, to thereby obLain an inkjet gloss paper

B30



(sel f-dispersion 11.0 30.0 9.3 + emul sion) Explanation of recording nedi um

Recording medium 1 (OHP sheet) Alum na sol 100 g (18% by wei ght, solid

content) synthesized by hydrolysis-peptisation of alum nur% al koxi de was

m xed with polyvinyl alcohol 6.2% by weight solution 32 g,Z dcDEQeigapy

prepare a coating solution. The coating solution was applied on to a

pol yet hyl ene terephthalate film (thickness 100 pm white) using a bar

coater Li.such a manner as to obtain application anount after drying of 26

g/n2. followed by drying, to thereby forma pseudo-boehmte |ayer. Then, a

silica sol coating solution nade from i) a silica sol having a primary

par ti cl Beatirdmg mediwmsiplairpapantand ii) a 79 --------------- “e e eee .-
--------- -- z | DEC zags polyvinyl alcohol copolyner (branded as

ROl 1t Bk RS R B R otosk Py A B, QT8 0UP s apol |

I n suc ner ave a sificage er t ness after drying of 1
pm followed by drying, followed by heat treatnent at 140C, to thereby

obt ai n Becapdimg mediumRbboaticont papetlim 2 (gl oss paper) On both sides of a
base paper sheet having basis weight 83 gln2 and snoothness 200 second, a

pel Y PRI 550, R0l (LOAL B5F P LBEERfpeOBA B s 2t o2
Phote Film Ce., Litd.)

Then, using the above recording mediums and the ink a to the ink i,
the following tests were carried out using the ink set &, the ink set B and the
ink set C composed of eyan, magenta, yellow and black, as 15 seen in Table 3-1,
Table 3-2 and Table 3-3.

A modified ink-jet printer EM-900C (made by Seiko Epson
Corporation) was uscd for printing on each recording medium by varying the
head's driving voltage, frequency and pulse width. Printing patters were
categorized into 1) single color solid pattern of C, M and Y, iD double solid
pattern of B, G and R, and iil) solid pattern of K The solid patterns of K
were categorized into i) black ink {one color) when black ink is used, and ii)
cyan, magenta and yellow {three colors) when black is not nsed. Moreover,
an ink for the solid printing was litkewise used for the character printing,
Printing conditions: My 35 pl, V7 20 m/see, frequency 1 kHz, recording density
720 dpi, and one pass prmting. The ink's total amouni controlling valua

(denoted by ink's weight per unit avea): 22 gfm? for OHP sheet, 20 g/im? for

81

LA W ] — —= =i B L Tl PR R “a ' rra e S emmmsmem= OLS oL TLLI S Sl 1 = = d o S e e A e



e e e e e e e e e e e e T A e e | A A e e T T T P P i e st e LS L A et et X an .

and ii- zinc stearate) was coated (nelting-extruding), to thereby prepare a
resin coat paper support for an inkjet record sheet- A resin face on a
surface side of the resin coat paper support was subjected to _a corona

di scharge. Then, an inkjet accepting |ayer coating sol utiénl Sikpddld of i)
5% sol ution 16-6% by wei ght of polyvinyl alcohol (saponification 98.5 nol
% average polynerization 1700), ii1) a mxture (2% 1 % by wei ght) of

th i |4 i - 2= : ter, iii
Col | of aBloeE PR b Blen BB M LR U Rl Shef Rdne®BE ELTE col | b
silica as a base, a silica (S102 conversion) was cationica]ly nodified
usi ng about 6Afes ibhe weinginsrdriangnibeumageydimxiyd€, M, WRDand éhwer si on, to

t hereby prepare a needle colloidal silica (mde by N ssan Chem cal

| ndust r ees. . ' ter Lo ﬁ%ﬁ? S
appl i edfﬁm&?%&%&é%g g?@nhéﬁec aﬁarr%@hep Iggh? %ﬁggégb&g}:ﬂ;ﬁ %ﬁé\ﬁ% %t?nﬂ,

fol lowed by drying, to thereby obtain an inkjet gloss paper 80 2 1 DEC 2606
sheet . Fervnagmyasedaluatsd(pl ai n paper) "M paper" (plain paper for

el ectrophot ography; made by NBS Ri coh) Recording nedium4 (nmat coat paper)

photo.F | Gart i Y ChRRehec iRty RBBERIAN Bendiohth fle G80CkR0d % no ok a
tothe ink i, the following tests were carried out using the ink set A,
t he i nktleplain pager, limd the mat coat paper was measnred with X-Rite938, while
& transparent density of the OHP sheet was measured with X-Rite910T.
By making five reciprocations of the K image part with a clock meter
to which a hine cloth is attached, the focticn resistance was determined
referring to colored degree of the hine cloth, based on the following criteria.
Results gre shown in Table 4-1, Table 4-2, Table 4-3 and Table 4-4; and
Table 5-1, Table 5-2, Table 5-3 and Table 5-4, where C denotes eyan, M denotes
magenta, Y denotes yellow and K denotes black.
(Criteria)
Friction resistance
A Line cloth is scarcely colorad.
B: Line cloth is slightly colored,
C: Line cloth 18 obviously colored.
D: Lane cloth is densely colored.

(Image gloss feeling)

The gloss paper was subjected to the visuul inspection of the 1mage
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i nk set C conposed of cyan, magenta, yellow and bl ack, as is seen in Table
3- 1, Table 3-2 and Table 3-3. A nodified ink-jet printer EM900C (nade by
Sei ko Epson Corporation) was used for printing on each raé:ordl ng_nedi um by
varying the head's driving voltage, frequency and pul se dt BECPROA i ng
patters were categorized into i) single color solid pattern of C, Mand Y,
ii) double solid pattern of Ef Gand R, and iii) solid pattern of K_The
solid pg{(%gr ns of K were categorized into i) black ink (one color) when

bl ack i i's used, and ii) cyan, magenta and yell ow (three col ors) when

bl ack is not used. Mdreover, an ink for the solid printing was |ikew se
used for the &harackerllgninting. Printing conditions: M 35 pl, Vj 20

m ser., frequency 1 kHz, recording density 720 dpi, and one pass printing.
The ink's totgl arrqgﬁg controlling value (denoted by ink's weight per unit
area): 22 gl for sheet, 20 g/n2 for 81 2 1 DEC 2Q05 gl oss paper, 17
g/n2 for plain paper, and 25 g/nR2 for mat coat paper. After the
printing-dryifyg, tH#ighthgdedenaated (C, M Y K) and the friction resistance
(K) were eval uated. On the gloss paper, the gloss feeling of the inmage was
eval uat ed. termsD Ihe |mage density: Reflection density of the gl oss
paper, the al n pa%tgrl 3 the mat coat paper was neasured with

X- Ri t €938, Whl le a transparent density of the OHP sheet was neasured with
X-Ri te910T. By mmking five reciprocations of the Kinmge part with a clock
met er
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to which aline cloth is attached, the friction resistance was determ ned
referring to col ored degree of the line cloth, based on the foll ow ng
criteria. Results are shown in Table 4-1, Table 4.2, Table 4-3 and Tabl e
4-4; and Table 5-1, Table 5-2, Table 5-3 and Table 5.4, whdr8=C #got es
cyan, Mdenotes magenta, Y denotes yellow and K denotes black. (Criteria)
Friction resistance A: Line cloth is scarcely colored. B Line cloth is
slightly colored. C. Line cloth is obviously colored. D: Line cloth is
densely colored. (lImage gloss feeling) The gl oss paper was subjected to
the visual inspection of the inage 82 2 1 DEC 200'6 gloss. A Excellent
B: Good C= Slightly deteriorated D:. Deteriorated 8B 4e ----- R
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The 1nk's total control value more than the above values cansed
bleeding to two-color boundary, and caused boldness to two-color characler

and three-color character.

INDUSTRIAL APPLICABILITY

The present invention selecting the type of nks according to the type
of recording medium and the printing mode can record a high-grade image.

Effecting the feature of an ink containing 1) a black ink containing a
scl-digpersion carbon black which is higher in density and lower in surface
tension than the conventional ink and i) a color ink containing colored
polymer fine particle, the present invention can record a high-grade image
having high printing density, capable of forming a sharp mmage and excellent
in rigidity (walerproof, ight prool, friction resistance and the like).

Moreover, controlling the ink’s total amount of the color-overlapped

part can record Lhe image with improved mmage quality in terms of pradation.
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17 co P. .~y bBr, Rdin, 87 2 1 C~ 20C6 The ink's total control val ue
nmore than the above val ues caused bl eeding to two-col or bouhdafigl 26l
caused bol dness to two-color character and three-color character.

CLAIMS

1. An inkjet recording apparatus, comprising:

a black ink ejecting portion eonfigured to gject a black ink conlaining a
self-dispersion pigment, Lhe black ink having a viscosity of SmPa sec or more
at 25°C;

color ink sjecting portions configured to gect, respectively, a cyan ink,
a mapgenta ink and a yellow ink which comprize a polymer emulsion which
compriscs a polymer fine particle containing a coloring material which is
insoluble in water or slighily soluble 1n waler, the color inks having a viscosily
of 9.3 mPa sec or more at 25°C: and

a recording-controlling untt configured to control recording,

wherein Lhe black ink ejeciing portion and Lhe color ink ejecting
portion scan relative to a recording medium, to thereby record an image on the
recording medium, and

wherein, when the recording mediuim is optically transparent and is
provided, on a transparent base material thereof, with an ink accepting layer,
the recording-controllimg unit controls the recording on the recording medium
such that the eolor ink ejecting portion is used for recording a monochrome
image and a color image which has a plurality of enlors, leaving the biack ink

cjecting porkion substantially free from being used.
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| NDUSTRI AL APPLI CABI LI TY The present invention selecting the type of inks
according to the type of recording nediumand the printing node can record
a high-grade inage- Effecting the feature of an ink containing i) a black
ink containing a self-dispersion carbon black which is hlg ér%tﬁ f¥fsity
and lower in surface tension than the conventional ink and ii) a color ink
containing colored polyner fine particle, the present invention can record
a high-grade inage having high printing density, capable of formng a
sharp image and excellent in rigidity (waterproof, light proof, friction
resistance and the like). Mreover, controlling the ink's total anount of

t he col%®r - oveébleambaet rqyardlngampﬂmtoﬂdlwmeimgﬂgelamh wheoreow ¢hle | nage qual ity
in ternms of gradatlon o] B T e 1

of et i NG LOr SR mt*@%&?ﬂé’éﬁgéﬁ*@ggﬁﬂ%%ﬁhe91?‘5‘9%‘% Byl 9 ki

sel f-di sperS| on pignent, the black ink having a viscosity of 5m Pa see or
more as a2di@Hitehent. i nk ej ecting portions configured to eject,

respectively, a cyan ink, a nagenta ink and a yellow ink mhlch conprise a
pol ymer enul si on whi ch conprises a polynmer fine particle containing a
coloring material which is

3. An inkjet recording method veing the inkjet recording apparatus
according to claim 1, wherein

when the recording medium 1s optically transparent und is provided,
on Lhe lransparent basc material thereof, with the ink accepting layer, the
inkjet recording method uses the calor imk for recording the monochreme
image and the color imape which has a plurality of colors, leaving the black

ink substantially free from being used.

4. The inkjet recording method according Lo ¢claim 3, wherein the
optically transparent recording medium provided with the ink aceepting layer

is an OHP sheei.

5. Annkjet recording apparatus, comprising:
2 black ink ejectmg portion configured to eject a black ink ¢ontaining a

sell-dispersion pigment , the black ink having a viseosity of 5mPa sec or more

atL 25°C:
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insoluble in water or slightly soluble in water, the color inks having a
viscosity of 93 nPa see or nore at 25C, and a recording-controlling unit
configured to control recording, wherein the black ink ejecting portion
and the color ink ejecting portion scan relative to a recoed BgCnBjsum to
there by record an image on the recording nedium and wherein, when the
recording nmediumis optically transparent and is provided, on a

transparent base material thereof, with an ink accepting |ayer, ,the
recordi ng coﬁpffmqugﬁg%map%mn%ﬂ&yﬁw&&%wa% REeRsSHYRY: Ae¥andily nedi um
such that the color ink ejecting portion is used for recording a nonochrone

I mage anthagread Bl hiBGeyMHwE b ahich PhpAikk bYpdimes kahflsionedichg t he bl ack
ink ejecting portion substantially free frombeing used 89 2 1 DEC 2006

2_ The inkjet recaording_apparatus according to claim]l, erein the
opt i ca|q0§nw%%sapa?f§mm'r%%rﬂam‘g}e R %s?laélepgvﬁlﬁmﬂévmﬁ 13ccept i ng
layer 1is an OH ? sheet. 3. An inkjet recording nethod using the inkjet

recor dijngolRDRairRiviter ACIRAILNEL1HBlCnA) Hlet, chth@I& RKWIRRIAHSE Vi ng
mediumis optically transparent and is provided, on the transparent base

material thereof, with the ink accepting |ayer, the inkjet recording
met hod Wdkd M seepiomore R 28C.awor di ng t he” nonochrome i mage and t he col or
i mge which has a plurality of colors, |eaving the black

a recording-controlling unit eonfigured to control recording,

wherem the black ink ejecting portion and the color ink ejecting
portion scan relative to a recording medium, to thereby record an image on the
recording medium,

wherein, when the recording medium is provided, on an opague base
malenal thereol, wilth an ink accepting layer which has a surface having a
gloss, the recording-controlling unit contrels the recording on the recording
medium such that the celor ink ejecting poriion 15 used lor recording a
manochrome image and a color image which has a plurality of celors, leaving

the black ink ejecting portion substantially free from being used.

6. An inkjet recording method using the inkjet recording apparatus
according to claim 5, wherein

when the recording medivm 18 provaded, on the opague base material
therzof, with the ink acecepting layer which has the surface having the gloss,

Lhe inkjel recording meihod wses the color ink for recording the monochrome

1



i nk substantially free frombeing used. 4. The inkjet recordi ng nmethod
according to claim3, wherein the optically transparent recording medi um

provided with the ink accepting layer is an QU P sheet ﬁn gﬂk? h
recordi ng apparatus, conprising= a black ink ejecting pOFtI% 9 f{@ red to
eject a black ink containing a self dispersion pignent , the black ink

having a viscosity of 5mPa sec or more at 25C 90 2 1 DEC 2005 color ink

ik and Bet 10 G0, LIRS AINE) Rhgh plobRUSRACEINE MarR MRbSE, 7, Co0h

polynmer fine particle containing a colorlng material which is insoluble in
wat er oinksiibgkaniyaldy Mmep|feomi hewsg ssed.t he col or i nks having a viscosity of
9.3 nmPa sec or nore at 25c, and a recording-controlling unit configured to
control recording, wherein the bl ack ink ejecting portion and the col or
ink ejecting portion scan relative to a re cording nmedium to thereby
record an image on the recordi ng nmedium wherein, when the recording

medi umT-s pr c\winlgdl remrdimsaprpretin sempridiogd al thereof, with an ink
accepting | ayer which has a surface having a gloss t he

oo n Chad” P Bk 100 ki GRRLER BB PEPLALNOLANLLRR S REARASG  Rd UM

such that the co on1s recording

scH-dispersion pigment, the black ink having a vascosity of & mPa scc or more
at 25°C:; and

color Ink gjecting portions configured to gject, respectively, a cyun ink,
@ magenta ink and a yellow ink which comprise a polymer emulsion which
comprises a polymer fine particle containing a coloring materiul which is
mscluble in water or slightly soluble in water, the color inks having a viscosity
of 8.3 mPa sce or more at 25°C; and

a recording-controlling unit eonfligured Lo conirol recording,

whercin the black ink ejeciing portion and the color ink ejecting
portion scan relative to a recording medium, Lo thereby record an 1mage on the
recording medium,

wherein, when a ¢olor 1mage 1s recorded on a plain papcr sheet and a
black color area in the coler image 1s recorded, the recording-controlling unit
controls the recording on the recording medium such that the black ink

gjecting portion and the color ink ejecting portion are used in combination.
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nmonochrome i mage and a col or i mage which has a plurality of colors, |eaving
the black ink ejecting portion substantially free frombeing used. 6. An

i nkj et recording nmethod using the inkjet recording apparatus according to
claim5, wherein when the recording nmediumis provided, onZth@t8paijge base
material thereof, with the ink accepting | ayer which has the surface
havi ng the gloss. the inkjet recording nethod uses the color ink for

recordi pg t hep : Se N R A P i mge and the
ol or 1 age whieRFRE REBr M oraa s asspising tp Skl VRS Pack  nk
substantially free frombeing used. 7- An inkjet recording apparatus,
conpri si ng: avbémckeardingg evhicehrpoe tinage cartheqilabdpaperegleet, thebl ack i nk
containing a self-dispersion pignment, the black ink having a viscosity of

5 nmPa s : . : . lq.) LRCL I rtiQns,;cqenfirgured to
o ect, TeRlp B g Riie AN SOl B BLlR, ALY BT IEANO L PE
conprise a polyner enul sion which conprises a polyner fine particle

cont ai néjrgiing potion rouseet fer ithd redurdmg, eavimg ohaebbler ik wiEcEnggorabinght | y
soluble in water, the color inks having a viscosity of 9.3 nPa sec or nore

at 25C, - i ok ontrol]ling unit configured to control recording,
whereiﬁ“?%%aﬁvégi?%%Qnejg%?? 65%%rtion and the color ink ejecting
Q. The inlget recording apparatus according to claim 7, wherein
when recording a monochrome image on the plain paper sheet, the
recording-controlling unit earries out the eontrolling such that the black ink
ejecting portion and the color ink ejecting portion are used in combination for

the recording.

10. An inkjet recording method using the inkjet recording apparatus
according to cluim 7, wherein

when the color image 15 recorded on the plain paper sheet and the
black color area in the color image is recorded, the inkjet recording method
controls the recording such that the black ink and the color ink are used in

combination.

1I. The inlget recording method aceording to elaim 10, wherein

when a monochrome image is recorded on the plain paper sheet, the

93
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[
portion scan relative to a recording nedium Lo thereby re cord an inmage on
the recording nmedium wherein, when a color inmage is recorded on a plain
paper sheet and a black color area in the color inmage is rgc,grd_er\,d he
recording-controlling unit controls the recording on the réc r[}d-'lung di um
such that the black ink ejecting portion and the color ink ejecting
portion are used in conbination 92 ss_ 2 1 DEC 2,30& 8. The inkjet

ronochrSne egecH i EEER iyt o MR BRESLERE BRI T g uni

carries out the controlling such that the black ink ejecting portion is
used f cuktshventi:Edyw frebe: diopm Ibeawt nged-he col or i nk ejecting portion
substantially free frombeing used. 9. The inkjet recordi ng apparat us
according to claim7, wherein when recording a nonochronme image on the

pl ai n paper sheet, the recording-controlling unit carries nut the
controlling such that the black ink ejecting portion and the color ink

ej ect i ni2. por tThanindgj«. tegexlinhg rochibd patixakin g os claidmel {y, eclorrdimmg. 10. An i nkj et
recordi ng nmethod using the inkjet recording apparatus according to claim

7, wherein when the color imge is recornded t he. pl ai n paper,, sheet and
The "ol ok eliier fndtchond s s FEERACT Gt WSl At ARRE B T etort ng
nmet hod

recording 1s carned out such Lhal the black ink and the color ink are used in

combination.

13. An inkjet recording apparatus, comprizing:

a black ink ejecting portion configured to eject a black ink containing a
acli-dispersion pigment, the black ink having a viscosity of 5 mPa sec or more
al 25°C;

color ink ejecting portions configured to eject, respectively, a cyan ink,
a magenta ink and a yellow ink which eomprise a polymer emulsion which
compnses a polymer [ine pariicle contaimag a eoloring material which is
mseluble 1n water or slightly soluble in water, the color inks having a viscosity
ol 3.3 mPa sec or more at 25°C; and

a recording-controlling umt configured to control recording,

wherein the black ink ejecting poriien and the color mk gecting
portion scan relative to a recording medium, to thereby record an image on the

recording medium,

o4



controls the recording such that the black ink and the color ink are used
in conbination. 11. The inkjet recording nmethod according to claim 10,
wher ei n when a nonochrone i mage is recorded on the plain pagen Breenpg t he
93 Z1DEC2006 recording is carried out such that the black ink is used,

| eaving the color ink substantially free from being used. 12. The inkjet
recordi ng nmethod according to claim 10, wherein when a nonochrone imge is
recorded on t - ai : js is carried out such that
e bl ack 1 v S fInEaRaL ro88ine bidfiugh SCBENREL. 5y £ EPRGH Bite Pk
recordi ng apparatus, conprising a black ink ejecting portion configured to
ej ect ampkbeal thekedowtidi mn mok accepdhfs iyepenstlohaphgnefitce rdwefrbiragk i nk
having a viscosity of 5 nPa sec or nore at 25C, color ink ejecting

portio | . ' : S ' . link, a magenta ink and
a yello 0?%%%\%@%%‘6%%2%& %ﬂ f‘)]% %ﬁ%ﬁiré%%gﬁ%ﬁgﬁgtkhe conprises a pol ymer
fine particle containing a coloring material which is insoluble in water

or sl i ghbsdingicobtrmllimg waiteron tidie the eordingssdehvhag the blskdakt y of 9.3 nPa

sec or nore at 25C, and a recording-controlling unit configured to control

Lot Bering PO n b T LK bR 8B BABRArk 'R0a T CofuBFndifes ' "X
14. The inkjet recording apparatus according to claim 13, wherein
when recording a monochrome image on the recording medium which
15 provided, on the opaque base material thereol, with the ink accepting laver
which has the surface free from the gloss, the recording-controlling unit
carries out the controlling such that the black ink ejecting portion is used for
the recording, leaving the color ink gjecting portien substantially [ree [rom

being used.

15. The inkjet recording apparatus according to claim 13, wherein

when recording a monochrome image on the recording medinum which
is provided, on the opaque base material thereof, with the ink accepting layer
which has the surface free from the gloss, the recording-controlling unit
carries out the controlling such that the black ink ejeciing portion and the

color ink ejecting portion are used in combination lor the recording.

95
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portion scan relative to a recording nmedium to thereby record an imge on
the recording nedium 94 2 S DEC 206 wherein, when the recording nmedi um
is provided, on an opaque base material thereof, with an ing1aﬁg§pgﬁgg
| ayer which has a surface fre e froma gloss and a bl ack cbl'ottar in the
color image is recorded, the recording controlling unit controls the
recordi ng such that the black ink ejecting portion and the color ink

ej ecti portjon .are used. in c ination- .14, The inkjet recording
opar at s accHt MG FPEme B anE e AR FEOSHRAAP B TRObChr e | mage
on the recording nmediumwhich is provided, on the opaque base materi al

t her eofacewddifettheldink1dcehpiaing | ayer which has the surface free fromthe
gl oss, the recording-controlling unit carries out the controlling such
that the black ink ejecting portion is used for. the,recording |eaving the
color ink ef CERERSIHEGHR amREeAn (e Fosarding Moy HISRE 15, The

i nkj et recordi ng apparatus according to claim 13, where in when recording a

nmonochnai@idodnes (o ophgué Gaset Hateriabthaiabikiieh the Bnlps@vpeieg lager t he opaque
base material thereof, with the ink accepting |ayer which has the surface

free fro e gl.oss, .the. regcordj,ng .contraqlljng, unj caries out. the
Cont o ¥ gy ke g a5 abtwhOR ot blask SRlpmare Wohor i nk
ej ecting portion are used in conbination for the re cording. 95

color image 1s recorded, the inkjet recording method controls the recording

such that the black ink and the eolor ink are used 1in combination.

17. The mkjet recording method according te claim 16, wherein

when a monochrome image is recorded on the recording medium
which 1s provided, on the opaque base material thereof, with the ink aceepting
layer which has the surface [ree from the ploss, the recording is carried out
such that the black ink is vsecd, leaving the color ink substantially free From

Leing used.

18. The inkjet recording method according to claim 16, wherein

when a monochrome image 15 recorded on the recording medium
which 15 provided, on the cpaque base materinl thergof, with the ink accepting
layer which has the surfuce [ree [rom the gloss, the recording is carned out

such that the black ink and the color ink are used in comhbination.
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2 1 DEC 205 16- An inkjet recording nethod using the inkjet recording
apparatus according to claim 13, wherein when recording the color inmage on
the recordi ng mediumwhich is provided, on the opaque base_ nateri al
thereof, with the ink accepting |ayer which has the surfac%lfﬁée f90pm t he
gl oss, and when the black color area in the color image is recorded, the

i nkj et recording nethod controls the recording such that the black ink and

t he col i nk, ar.e, used in.conbination 17. _The.inkjet recording nethod
accordiﬁ% to-%PéPHFié?“vﬁﬂﬁ%ﬁ$Pﬂ Bf AUHUABERT ome i mage is recorded on the
recordi ng nmedium which is provided, on the opaque base material thereof,

with the i nk abeptinh@jedtmpegornivnclnifgsrsd e sject abdady iad donominiheagl oss,
the recording is carried out such that the black ink is used, |eaving the

color ink.substantial l ree.frqm ing used 18. The inkjet recording
ot hod. SHEBREHIOR ituntpba B8 DI Fvidedh Pirctd PTSERGBSRE ' ccor ded
on the recording nedium which is provided, on the opagque base materi al

t her eof sl 28°Ch the i nk accepting |ayer which has the surface free fromthe
gl oss, the recording is carried out such that the black ink and the col or

;BE a?;'? ugs eg O%qr?%?&tlég Bbrt?ﬂfsns%cfnﬁzgu]fcﬁnc 9._129.(31:(.), q'esﬂ'nargdtivé?y, ianck -a%tinjl’{?cor ding
a magenta ink and a yellow ink which comprise a polymer emulsion which
comprises a polymer fine particle containing a coloring material which is
insoluble i waler or shightly soluble in water, the color inks having a viscosity
ol 9.3 mPa sec or more at 25°C; and

a recording-controlling unit configured to conkrol recording,
wherein the black ink ejecting portion and the color ink ejecting
portion scan relative to a recording medium, to thereby record an image on the
recording medium,
wherein, when the recording is earried out on the recording medium
which 15 1n at least one of the following eases:
the recording medium 15 optically transparent and is provided,
on a transparcnt base material thersof, with an ink accepting layer, and
the recording medium 15 provided, on an opague base material
thereof, with an ink accepting layer which has a surface having a gloss,

the recording-controlling unit controls the recording on the recording

medium such that the color ink efecting portion is used for recording a
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a black ink ejecting portion configured to eject a black ink containing a
sel f-di spersion pignent, the black ink having a viscosity of 5 nPa see or
nore a L 25C, color ink ejecting portions configured to eject,
respectively, a cyan ink, a magenta ink and a yellow i nk2vh(EQR ggagpri se a
pol ymer enul sion which conprises a polyner fine particle containing a
coloring material which is insoluble in wafer or slightly soluble in

wat er , %ﬁé% | [ j it . e at 25C

and a r%llgjglr“ I ng %%ﬂ?é%?ﬂgﬁg% l!l‘?ﬁ gﬁ%%égﬁ%%hrggﬁ ?3) Ig{)érqft?rug?arﬂggc”o]r ?'%Ea wherein
the black ink ejecting portion and the color ink ejecting portion scan '
rel ati vehe blagk nek ejagting postivnubstantidbefyc fonoheimnusethge on t he

recordi ng medi um wherein, when the recording is carried out on the

recor di ng. medi e Bl Bblok §354 PP Ol Mabold UEREFARSS: L he
recording mediumis optrcally transparent and 1s provided, on a
transparent base material thereof, with an ink accepting |ayer, and the

r ecor di legstrent aftlicslofprevhgieaseson an opaque base material thereof, with an

i nk accepting | ayer which has a surface having a gl oss, the recording

controlling unit cqﬂhkgh&ibﬁﬁ%ﬁggg&ghggpgpié@@%bgﬁ%gg%&g7agﬁdiun1such t hat

the color ink ejecting por I's use 1 CEE 2908
nonochrome i mage and a col or image which has a plurality of colors, |eaving
the color image 15 recorded on the recording medium which is

provided, on an opaque base material thereof, with an ik aceepting layer
which has a surface free from a gloss,
the recording-controlling unit controls the recording such that the
black irk cjecting portion and the color ink gjecting portion are used In
combination, and
wherein, 1n al least one of the following cases:
recording the mﬂnﬂcht-ﬂme image on the plain paper sheet,
and
recording the monochrome image on the recording moedium
which 15 provided, on the opaque base material thereof, with the ink aceepling
layer which has the surface free from the gloss,
the recording-controlling unit controls the recording such that the
black 1nk ejecting portion is usecd, leaving the color ink ejectingr portion

substantially free from being used.

o3



the black ink ejecting portion substantially free from being used, wherein,
when a black color area in the color image is recorded in at |east one of
the followi ng cases the color image is recorded on a plain paper sheet, and
the color imge is recorded on the recordi ng medi um whi ch i§ 1&ﬁﬁyiﬁ@p, on
an opaque base material thereof, wth an ink accepting |ayer 'cﬁ as a
surface free froma gloss, the recording-controlling unit controls the

di that the bl ack ink efecti tion.and the color ink
o} et | B por chbiarE s SR p bk R SRR AR oot one of

the foll ow ng cases recording the nonochrone i mage on the plain paper
sheet, a@mnolinedorfiingl®he nonochrone i nage on the re cordi ng medi um which
is provided, on the opaque base material thereof, with the ink accepting

| ayer which hv?f\ t he .surtf ac freﬁ%;@lt he ggl_oss., t he recordi ng-controlling
Freip A AT @it PREE G158k i nk ejecting portion is

unit controls
used, leaving the color ink ejecting portion substantially free from bei ng
used. 98 - -------4 the recording medinm-is 2plicRIECIZB3H ard0:- arAhid poveded, ecor di ng
met hod using the inkjet recordi ng apparatus
on the transparent base material thereof, with the ink accepting layer, and
the recording medium is provided, on the opague base
material thereof, with the ink accepting layer which has the surface having
the gloss,
the inkjat recording method controls the recording on the recording
medium such Lhat the color ink is used for recording the monochrome image
and the color image which has a plurality of colors, leavang the black ink
substantially free from being used,
wherzin, when the black color arca in the eolor image is recorded in at
least one of the following cases:
the color image 1= recorded on the plain paper sheet, and
the color imape is recorded on the recording medium which is
provided, on the opaque base material Lthereol, with the ink accepting layer
which has the surface free {from the gloss,
the mkjet recording method controls the recording such that the hlack

ink and the color ink are used in combination, and

wherein, in Lhe [ollowing cuse:
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according to claim19, wherein, in at |east one of the foll ow ng cases: the
recording nmediumis optically transparent and is provided, on the
transparent base material thereof, with the ink accepting |ayer, and.  the
recording nmediumis provided, on the opaque base material t érBUE, Wwth the
i nk accepting | ayer which has the surface having the gloss, the inkjet
recordi ng nmethod controls the recording on the recording nediumsuch Lhat
the color ink is used f cordi ng the.nonochrome i mage and the col or

. . 3 féﬁr & ﬂ? . .
i mage which has a prafErPE ISP HGFEne MNALEy the bl ack ink substantially

free from bei ng used, wherein, when the black color area in the col or inmage
i s recorded itheainkjdtaastrdong nofthbt eofiteloticngcontiag suthehgptly blagkge i s
recorded on the plain paper sheet, and the color inage is recorded on the

it s Rl S oubY R e Ga P TR 86 om Che gl oss,
the inkjet recording nmethod controls the recording such that the black ink
and the color ink are used in conbination, and wherein, in the foll ow ng
case= 99 2 1 DEC 26i; recording the nonochrone imge,
21. The inlget recording apparatus according to any one of elaim 1, claim
2, claim 5, claam 7, claim 8, claim &, claim 13, claim 14, claim 15 and claim 19,
wherein the color ink comprises:
lhe polymer emulsion which comprises the polymer fine particle
contaimng Lhe coloring material which is inseluble in water or slightly scluble
n walter;
at least one wetting agent selected from the group consisting of
glycerin, 1,3-butanediol, triethylene glyeol, 1,6-hexancdiol, propylene glyeol,
1,5-pentanedicl, dicthylene glyeol, dipropylene glyeol, trimethylol propane,
and trimethylol cthane;
at least one of a polyol having 8 to 11 carbon atoms, and a plyeol eiher
having 8 to 11 carbon aloms;
one of an amomec surfactant and a nonienmic surfactani,

a water-soluble organic solvent; and

water.

22 The inlget recording apparatus according Lo any one of elaim 1, claim
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the inkjet recording nethod controls the recording such that the black ink
is used, leaving the color ink substantially free from being used 21. The

i nkj et recordi ng apparatus according to any one of claiml, claim 2, claim
5, claim7, claim8, claim9, claim13, claim14, claimlri Zahdil 2066 19,
wherein the color ink conprises: the polymer enul sion which conprises the
polymer fine particle containing the coloring material which is insoluble

in wate .S|I tIy l.ubLe , in water t .l.east ti a sel ected
fromt h% ‘8? t':?zH(j“ B*f “h{jﬁ’yeéhlﬂl 1? ﬁﬂn@ Efl?crglf"ﬁg‘le@tne gl ycol ,
1, 6hexanedi oI pr opyI ene glycol, 1, 5-p an tane di aI , " di et hyl ene gl ycol,

di p ropyl ene xghyﬁ-@h ihé hlmtilﬂ.}tlmknmﬁmane, and trimethylol ethane at |east
one of a polyol having 8 to 11 carbon atons, and a glycol ether having S
to 11 car bon %gos%gq one of an anronic surfactant and a noni onic

sur f act ant . PPPYSIULPE I Yani ¢ sol vent:; and water- 22 The inkj et
recordi ng apparat us according to any one of cI aiml, claim 100 2 1 DEC

20x6 2, cl aidpleastohd Wetting hgénd stle@bAif¥ord the kadup dehsigthwg 61 14, claim 15
and cl ai m 19, wherein the black ink conprises: the self-dispersion

pi gment gl}rcerln 1,3-buianediol, triethylene glycol, 1,6-hexanedicl, propylenc glycol,

1,5-pentanediol, diethylene glyeol, dipropylene glycol, trimethylol propane,
and trimethylol ethane;

at least one of a polyol having 8 to 11 carbon atoms, and a glvcol ether
having 8 to 11 carbon atoms;

one of an aniomic surfactant and a nonionic surfactant;

a water-soluble organic solvent: and

wakor.

23. The inkjet recording method aceording to any one ol claim 3, claim 4,
claim §, clayn 10, claim 11, claim 12, claim 16, elaim 17, elaim 18 and claim
20,

wherein the color ink comprises:

the polymer emulsion which comprnses the polymer fine particle
contaimng the coloring maleral which 15 inseluble 1n water or shightly seluble
in water;

at least one wetting agent selected from the group consisting of
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at | east one wetting agent selected Promthe group consisting of glycerin,
1,3-butane dial, triethylene glycol, 1,6-hexanediol, propylene glycol,

1, 5- pent anedi ol , di ethyl ene glycol, dipropylene glycol, triZnktDB] S0k
propane, and trinmeLhylol ethane; at |east one of a polyol having 8 to 11
carbon atons, and a glycol ether having 8 to 11 carbon atons; one of an
ani oni c surfactant and a nonionic surfactant; a water-soluble organic

oo e b an it TR S5 SRR B A, 7

claim17, claim 18 and cIa|n1 20, wherein the color ink conprlses t he

pol ymer1 arﬂdra;nﬂmmnlcﬁétl@@m glesl, Uheropelenaailyddlneipathsilel ropaeat ai ni ng the
coloring material which is insoluble in water or slightly soluble in

wat er ; | east ttlng agent selected fromthe group consisting of
101 Z fM%Eﬁﬂﬁﬁﬁbfpg 1, 3-but anedi ol , triethylene glycol,

1, 6hexanedi ol , propyl ene egcoI, 1,5-pentanedio|, di et hyl ene egcoI,

di propyl ene gieyle@ht oid blEpbDhapier@nell amehonritaishdla givbenghent | east
one of a polyol having 8 to 11 carbon atons, and a gl ycol ether
having 8 to 11 carbon atoms:
one of an anionic surfactant and a nonionic surfactant,

a water-soluble organic solvent: and

waler

24 The inkjel recording method according to any one of cluim 3, ¢laim 4,
¢laim G, claim 9, elaim 10, elaim 11, claim 12, claam 16, claim 17, ¢laim 18 and
elaim 20,

whertein the black ink comprises:

the self-dispersion pigment:

at least one welting arent selecied from the group consisting of
alycerin, 1,3'butanediol, triethylene glycol, 1,6-hexanedicl, propylene glyceol,
1,0-pentanediol, diethylene glycol, dipropylene glyeol, trimethylol propane,
and trimetihylol ethane;

at least one of a polyol having 8 to 11 carbon atoms, and a glyeol cther
having 8 to 11 carbon atoms:

one of an anienic surfactant and a nomonic surfaclant;

102
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having 8 to 11 carbon atons; one of an anionic surfactant and a nonionic
surfactant a water-soluble organic solvent; and water 24- The inkjelL
recordi ng met hod according to any one of claim 3, clain14,2 kﬂ&%ﬁﬁﬂﬂﬁ cl ai m
9, claim10, claim1l, claim1l2, claim16, claim1l7, claim 18 and™ claim
20, wherein the black ink conprises: the self-dispersion pignent; at |east
one wetting agent selected fromthe group consisting of glycerin,

1, 3but anediol, trieth ne glyco , 6- hexane dial, propylene glycol, 1,
5- pent ancdi olﬂﬁw&F%ﬁWﬁ%ﬁé’%ﬁ?%&”{”%&b%ﬁyI ene glycol, trinethylol propane,
and trimethylol ethane; at |east one of a polyol having 8 to 11 carbon
atons, and awgitpeol ether having 8 to 11 carbon atons; one of an anionic
surfactant and a nonionic surfactant; 102 2 1 CGEC 2606 a water-soluble
organi c solvent; and water. 25 An inkjet recording apparatus, conprising=
a black ink ejecting par Lion configured to eject a black ink containing a
sel f-di spersion pignent, and a polyner emulsion as a fixing agent;

25, An inkjet recording apparatus, comprising:

a black ink ejecting portion configared to eject a black ink containing a
self~dispersion pigment, and a polymer emulsion as a hixing agent

color Ink gjecting portions configured to eject, respectively, a cyan ink,
a mapenta ink and a yellow ink which comprise a polymer emulsion which
comprises a polymer fine particle containing a coloring materal whach 18
insoluble 1n water or slightly soluble in water; and

a recording-controlling wmt configured to control recording,

wherein Lthe black ink ejecting poriion and the color ink gjecling
[poriion scan rel-ative Lo a recording medium, to thereby record an image on the
recording medium,

whergin when a black color area in the color image is recorded in any
one of the following cases:

1 the recording medium 1s optically transparent and 1s provided,
on a transparent base matenial therecl, with an ink accepting layer,

i1} the recording medium 15 provided, on an opaque base material
thereof, with an ink accepting layer which has a surface having a gloss,

i) a color image is recorded on a plain paper sheet, and
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color ink ejecting portions configured to eject, respectively, a cyan ink,
a magenta ink and a yellow i nk which conprise a pol ynmer enul sion which
conprises a polyner fine particle containing a coloring nagqrbgt ﬁmECh is
insoluble in water or slightly soluble in water; and a
recording-controlling unit configured to control recording, wherein the
bl ack ink ejecting portion and the color ink ejecting portion scan

relative to e c ' ' . an | e on-th
recordi ng rrea%m ‘Egﬂr"agigrncﬁE ﬁéﬂéuﬁo%}%ﬁ%%?é 'gl.r%e)'élﬂqfnﬁl !ﬁgaﬁgso? i uier!gge IS
recorded in any one of the follow ng cases= 0 the recording nmediumis

opt i caldwyan cpagpabass mancriabtharesf, sisth anonk actepetigd knentwinab dhazat er i al
thereof, with an ink accepting layer, ii) the recording nediumis provided,

on an Q ﬂ#%19&§ﬁﬂgp g@%@! thereof, with an ink accepting |ayer which has

a surface having a g iii) a color imge is recorded on a plain paper

sheet, and 103 2 1 DEC 2QJ 1iv) the recording nediumfor recording the
col or i mage ithepeorddercordnoldmgopaduentrakeheateeardihg tsheh ¢béit tha t h an i nk
nocepting | ayer which has a surface free froma gl oss, the

di;ng- | ].] i I .he di nq. h that. the - black ink
0" S ML ERLLLESHBbA oSO Ghu OE AR HED R g 1o P ook T

conbi nati on
combinution.

26. The inkjet recording apparalus sccording to claim 25, wherein

when recording a monochrome tmage on the recording medium, the
recordinp-econlrelling unit carries out the contrelling such that the black ink
¢jecting portion is used (or the recording, leaving the color ink ejecting portion

subslantially free from being used.

27. The inkjet recording apparatus according to claim 25, wherein

when recording a monochrome image on the recording medium, the
recording-controlling unit carrics out the controlling such that the black ink
eJecting portion and the color ink ejecting portion are used in combination for

the recording.

28. An inljet recording method using the inkjet recording apparatus

according to claim 205,
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26. The inkjet recording apparatus according to claim 25, wherein when
recordi ng a nonochrone i nage on the recordi ng nmedium the
recording-controlling unit carries out the controlling suchi t@@:éhﬂf bl ack
ink ejecting portion is used for the recording, |eaving the

ejecting portion substantially free frombeing used. 27- The inkjet
recording apparatus according to claim 25, mherein when recording a

nonochr omne | e on e re nedlu recordln rolling unit
Corries out (RECremuEn thelank AeRred b o ST FHRES t XGeorRy For | an and
the color ink ejecting portion are used in conbination for t he recording.

28. An jmkpeé of goofollongngresdrad using the inkjet recordi ng apparatus
according to claim25, 104 2 | DEC 206 wherein when the black color area

in the color .nage LS Le rded ijn an f the follow case i) the
ocordi ng medt un 4h8 spEaiE merbin ok obhea i aeTsnaRers ARt PR,
transparent base nateri al thereof, with the ink accepting layer, ii) the

r ecor di g tieetiangphferRteve @esterd thigof pRHehbas ke aciiitd(d Riyet,hereof, with
the ink accepting | ayer mhich has the surface having the gloss, iii) the

col or image i. rec& ded o he plain pa er hee and iv) the recording
medi um for rétordi bctrﬁ‘e)r Y Dﬂpaque A8C

material thereof, with the ink accepting layer which has Lhe surface having
the ploss,

1i1) the color image is recorded on the plain paper shect, and

iv) the recording medium for recording the color image 1= provided,
on the opaque base material thercof, with the ink aceepting layer which has
the surface free from the gloss,

the inkjet recording method caries ont the recording such that the
black ink ¢jecting portion and the color ink ejecting portion are nsed in

combinakion.

29 The inlget recording method according to claim 28, wherem
when a monochrome 1mage 18 recordad on the recording medium, the
recording 15 carmed out such that the black ink i1s used, leaving the color ink

substanlially [ree from being used.

0. The mkjet recording methed according to claim 28, wheremn
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on the opaque base material thereof, with the ink accepting | ayer which has
the surface free fromthe gloss, the inkjet recording nethgd caries out the
recordi ng such that the black ink ejecting portion and th lcgﬁ}EQrp_mgk

ej ecting portion are used in conbination 29_ The inkjet recordi ng nethod
according to claim28, wherein when a nonochrone image is recorded on the
re cording medium the recording is carried out such that the black ink is

oo, oo M S SRR B LR oL AR bR 100,

when a nonochrone image is recorded on the recording nedium the recording
i S car rreeskdongt isserahicdhait suleh thhaitlke bhickanl dndetheaiolur inkkarenescddad in

conbi nation. 31. The inkjet recordi ng apparatus according to any one of
claim 25, .claim 26 and claim 27, wherein a viscosity of the ink is 5
nPa-seEﬂH#“ﬂg?%nat 25C. 32- The inkjet recording apparatus according to
any one of claim25, claim 26 and claim 27, wherein the color ink

conpri ses= the pol yner erul sion which conprises the polyner fine particle
containing the coloring material which is insoluble in water or slightly

sol ubl in ter-, ; ; ) .
S1. e Inkjet recording apparatus aceording to any one of clanm 25, cleam

26 and claim 27, wherein a viscosity of the ink is 5 mPa-sce or more at 25°C.

32 The inkjel recording apparatus according to any cne of claim 25, ¢laim
26 and cluim 27,

wherein the color ink comprises:

the polymer emulsion which comprises Lhe polymer fine particle
containmmg the coloring material which 1s insoluble in water or shghtly soluble
1n water;

at least one wetting agent selected from the group censisting of
glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glycol,
1,5-pentanediol, diethylene glyeol, dipropylene glycol, trimethylol propane,
and trimethylol ethane;

at least one of a polyol having 8 to 11 carbon atoms, and a glyeol ether
having 8 to 11 carbon atomas;

one of an anionic surlfactant and a nonionie surfactant:

a water-soluble organic solvent; and
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at | east one wetting agent selected fromthe group consisting of glycerin,
1, 3-butanediol, triethylene glycol, 1,6 hexanediol, propylene glycol,

1, 5- pent anedi ol , diethylene glycol, dipropylene glycal, giinﬁépxgﬁé
propane, and trinethylol ethane; at |east one of a poly heigs to 11
carbon atons, and a glycol ether having 8 to 11 carbon atons; one of an
anionic surfactant and a nonionic surfactant; a water-soluble organic

sol vent; and +96,2 1 DEC 2056 water 33. The inkjet recordi ng appar at us
according to any one of claim?25, claim 26 and claim 27, wherein the black
ink conprises' the self dispersion pignent; at |east one wetting agent

sel ected fromthe group consisting of glycerin, 1,3-butanediol,
triethylene glycol, 1, G hexanediol, propylene glycol, 1, 5 -pen La nediol,

S0, O PO Lot LR o o
and a glycol ether having 8 to 11 carbon atons; one of an anionic
sur f act dGtandnd:uan @8ni oni ¢ surfactant; a water-soluble organic solvent; and
wherein the black ink comprises:
the sell-dispersion pigment;
at least one wetting agent selected [rom the group consisting of
glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glyeol,
1,5-penianediol, diethylene glycol, dipropylene glyeol, irimethylcl propane,
and trimethylol ethane;
at least onc of a polyol having 8 to 11 earbon atoms, and a glyeol ether
having 8 to 11 carbon ailoms;
one of an anionic surfactant and a nonionic. surfactant;

a water-soluble organie solvent; and

WALEL.

34, The inkjel recording method according to any one of claim 28, claim 29

and claim 30, wherein a viscosity of the ink 18 5 mPa-sec or more at 25°C.

35. The inlget recording method according to any one of claim 28, claim 29

and claim 30,
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water. 34. The inkjeL recording nethod according to any one of claim 28,
claim?29 and claim 30, wherein a viscosity of the ink is 5 nPa-sec or nore
at 250C. 35. The inkjet recording nethod according to anyy gne-of ai m 28,
claim29 and claim30, 107 t 5 DEC 2006 wherein the colo Pk 28iipr i ses:
t he pol yner emul si on which conprises the polyner fine particle containing
the coloring material which is insoluble in water or slightly soluble in

water; at |easgt one wetting,agent selected fromthe group consisting of
gl ycerin, 1,gﬁﬁﬂ%ﬁh@ﬁ?Hﬂ?rﬁp§§?ﬂ9F@ﬁ% gl ycol, 1, 6-hexanediol, propyl ene

gl ycol, 1,5-pentanediol, diethylene glycol, dipropylene glycol,
trinmet hyl ol pghepahaner emndiltion neiibllcoinpetdeanhe palyrth@sfihe paetideé a pol yo
having 8 to 11 carbon atonms, and a glycol ether having 8 to 11 carbon

o, o AL I o R et =
according to any one of claim28, claim29 and claim 30, wherein the bl ack
i nk corprirsies:
at least one wetting apent selected from the group consisting of
glycerin, 1,3-bulanediol, triethylene glycol, 1,6-hexanediol, propylene glyeol,
1,5-pentanadio], diethylene glycol, dipropylene glycol, trimethylol propane,
and trimethylel cthane;
at least one of a polye! having 8 to 11 carbon atoms, und a glycol ether
having 8 to 11 carbon atoms;
one of an anionic surfactant and a nonionic surfactant;

a waler-soluble organic solvent; and

water.

a6. The inkjel recording method according to any one of claim 28, claim 22
and claim 30,

wherein the black ink comprises:

the self-dispersion pigment:

at least one wetting agent sclected from the proup consisting of
glycerin, 1,3-butanecdiol, tricthylene glyeol, 1,6-hexanedicl, propylene glycol,

1,5-pentanediol, diethylene glycol, dipropylene glycol, rimethylol propane,
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the sel f-dispersion pignent at |east one wetting agent selected fromthe
group consisting of glycerin, 1,3-butanediol, triethylene glycol,

1, 6hexanedi ol , propyl ene glycol, 1,5-pentanediol, diet hygepm ﬁ%l ,
di propyl ene glycol, trinethylol propane, 108 2 1 DEC 200 lanet hyl ol
et hane; at |east one of a polyol having 8 Lo 11 carbon atons, and a gl ycol
el.her having 8 to 11 carbon atons one of an anionic surfactant and a
Non ON End YbATHH bundhel®! o - 901 UbL © organi ¢ solvent, - ang el Cee
ABSTRACT OF THE DI SCLOSURE An ink jet recording apparatus and nmethod for
recording a dtilghstdefd ofi 4 polyol hagmpvd tdh 1 hicgibonnmgems;, aeddi glycelndhert h proper
printing 5 density on any one of various types of recording nmedium The

i nkj et yecorgj rat us has recording controlling unit that changes the
type of]['a‘i'lﬁ%? {E’gugfﬁg@ 1, %?“’t?y using an ink set. The ink set includes a

bl ack ink containing a self-dispersion pignent and col or inks conposed of
at | east cyamne sfageahdniendyeknownidnksomipdicamaitahitg pol ymer enul si on.
The pol yner

a water-soluble erganic solvent: and

waler.
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10 emul sion is such that a water-insol uble or water-unlikely-soluble
colorant is dispersed in a polyner particle dispersion. The type of inks

i s changed, considering the properties of the black ink and the col or

inks. In the nethod, the inks used are changed in acccﬂrdiqyg{l? fﬁﬂﬁh t he type
of the recording nediumand the printing node. 110

ABSTRACT OF THE DISCLOSURE

An ink-jet recording apparatus and method for recording a
high-definition images with high image rigdity and with proper printing
S5  density on any one of various types of recording medium. The ink-jet

recording apparatus has recording controlling unit that changes the type of
mks to eject it, by using an ink set. The ink set includes a black ink
containing a self-disperston pigment and color Inks composed of at least cyan,
magenta, and yellow inks and contaiming polymer emulsion. The polyrmer

10  emulsion is such thai a water-insoluble or water-unlikely-soluble colorant is
dispersed in a polymer particle dispersion. The type of inks is changed,
considering the properties of the black ink and the color inks. In the method,

the inks used are changed in accordance with the type of the recording

mediurn and the printing mode.

110



