DESCRI PTI ON | NKJET RECORDI NG APPARATUS AND | NKJET RECORDI NG METHOD 5

. TECHNI CAL FI ELD The present invention relates to an inkjet recording
apparatus and an inkjet recording method which use a pignment ink. Mre
specifically, the present invention relates to the inkjet recording
apparatus and the inkjet recording nethod which can bring about a high
quality image that is excellent 10 in ink absorbing property and fixing
property and has good col or tond)ESEGRIPBIONy about an inmage that is
excellent in image rigidity such as water-proof and light-proof, is
excellent in storage stability and is excellent in ejection stability free
fromhead' s clogging in the printing.. 15 BACKGROUND ART Fromits

advant ages such as | ow noise, |ow running cost and the like, an inkjet
recor di nINEIFEN BECORPDINGHAPPARAT S ANIEINKd T RECSIBDING MEFHOIApabl e of
printing color inmage on plain paper in addition to an inkjet recording
mediumis nore and nore placed on the market. It is, however, 20 very
difficult to neet all required properties including color reproducibility
~of an inmage, durability, light resistance, inmage dryness, character

f eat Iter i TRCHNECAdrFHaduddary bl eedi ng (for short, col or bl eeding),

bot h-side printing property, ejection stability, and the like. Wth this,

the ink used ig, sel ected based o referential nproperty for a specific
appl i cation. ECREEFERRy InVRIMHE lnfhe Risdt BISFstording gopplateienafl
difficult for the printer for high-speed plain paper 5 printing. Generally,
W t-h it sinkjétnssicptdingangrhiodnthioh weetepignidre inkk Mdoretdpecifick]lefthepri nti ng
contains a coloring agent, and further contains a wetting agent such

present invention relates to the inkjet recording apparatus and the inkjet

recording method which can bring about a high quality image that is excellent

10  in ink absorbing property and fixing property and has good color tone, can
bring about an image that is excellent in image rigidity such as water-proof

and light-proof, is excellent in storage stability and is excellent in ejection

stability free from head’s clogging in the printing..

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

an image, durability, light resistance, image dryness, character feathering,




as glycerin and the |ike for clogging prevention. As the col oring agent,
dye is wused in viewof its excellent coloring property and stability. An

i mge 10 obtai ned by using a dye ink does not have good |ight resistance,
wat erproof, and the like. The waterproof is inproved to a certain extent
by inprovenent of inkjet record paper having an ink absorbing |ayer, which
i nprovenent does not, however, apply sufficiently to the plain paper.
Recent | ycolswbownlaryideeding &fovsbopt; 0@]}(/36 geding), odnsidenrinting gramerty, 15
coloring agent an organic pignment, carbon black and the like in place of
the dye..s: 4 At { - 118 .. J r.. Thereby,
the pi gﬁ%ﬁttl &gan é%glélg%gg%}tﬁ ) a%&&g@ﬁﬁé fﬁr?\l/\lll%?%% %2%&3{1 3 ﬁ’g% 8?3 m xed
and dispersed with a dispersing agent for stable dispersion in water. Use
of the mpredenentiadpnoeriy foradspecifiatpplcabidn. arffisgdeiily, mesitsigaheabovat cannot
meet 20 other properties at the sanme tinme. Especially, the high-speed

inti . | ai. ' bt ai i gh. i d ' d high
Col or i noreriisdpryPeBlipt RRPRESGRP 0 o ShBhfte PO bigt BRG CRARLBYRR cat her i ng.

the color bleeding, the both-side printing property and the like. In the
i nkj & pprintingg, a stable ejection of an ink droplet froma thin nozzle of
an inkjet recording head is needed. For neeting the above, it is 5

hat ~d i fi f the ipkj di h
Cauce. Sol i o (GEAATN with BRptieanS G dpabeRif Vo BF BIChEne iRt " "

agent-contained ink for the inkjet printing may sonetines cause cl oggi ng
or ink' speptiagicontdias laldodoring agéntyandifertidridobtdiableewbtine sgatrnswhd t he
| i ke (of the dispersing agent) that is not dissolved again after adhering

bri nt ngtd EvEEBpd g ke B otiatg Gripnsfort n AT AUoTaR aePRE pRe,
noreover, the long-tine stoppage nay cause ink's accumul ation
used in view of its excellent coloring property and stability. An image
10 obtained by using a dye ink does not have good light resistance, waterproof,

- and the like. The waterproof is improved to a certain extent by improvement
of inkjet record paper having an ink absorbing layer, which improvement does
not, however, apply sufficiently to the plain paper.

Recently, for solving the above problems, a pigment ink using as
15  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, thé
pigment can be used as an aqueous 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

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

plain paper cannot obtain high image density and high coloring property,




"(the ink with increased viscosity) in a nozzle cap or in a maintenance
mechani sm such as i ntake-tube and the like, thus losing function of the
mai nt enance nmechani sm A tenporary stoppage of printing, or a tenporary 15
st oppage of using a nozzle that corresponds to a bl anked docunent or a
bl anked i mage may cause a printing failure and the |ike which nmay be
attributable to disoriented direction of injection of ink droplet
(i nt er i failbng to epiciendly meet the phameterfsetireningithereoloyddeeding, g of ten. An
aqueous pignent ink containing the dispersing agent is viscous and causes
a resist e ' a 'S head end in the long-tine
conti nuoﬁésﬁle?lggpzr{gﬁﬁlaég{d}e&ﬁi gﬁ@gﬁpéthal%e'pri nting, thus naking the ejection
unstabl e and making it difficult to achieve a snooth printing. For solving
t he above pr oblnethe, inkjes frihtiogi agtablk sjeationtof abanfrdrpples drom Rehiin
di spersion pignment ink For solving the above probl ens, Japanese Patent

. Applicatj I ¢l - . 12 i 0Ses i nk_havi ng
poci 1 chaAR ot R TaRE Recol i Y el B Ry
wat er - sol ubl e di spersing agent, and penetrating agent; an ink containing
pol yHydr heceabamyntdiat alrkpésst dfam omifice eftthevia&jetanchrding hkad dbed hetr @nfseThe i nk
di sclosed in JP-A No. 2000-212486 has a super perneability, and thereby

has a suf fii Gi . dr 10 n. ar-high-sped printing and .has.a, secured
o oot on QIdiBFRoS bUITRS kg YR Bk A A SRS Dl BB sl 0L O
inferior to a dye ink in terns of inage density, color reproducibility and
t he | i kefortthn ihkjet praitmgapersonsetisned caud ¢lbgginly orank’sigjigutionefilume char act er
feathering, color bleeding and both-side printing property than a
conventignal, inkj.et reco image, a record..i 15.di scl osed in,JP-A No.
3000 2129880k A e hEBab1s B B ARE R bk T g iR SRt I et ho
and the |i ke used for plain paper printing on the

is not dissolved again after adhering to the orifice and the like. Especially, a

10  long-time stoppage of the printing is likely to cause the clogging of the nozzle
and the like, moreover, the long-time stoppage may cause ink’s accumulation
(the ink with increased viscosity) in a nozzle cap or in a maintenance
mechanism such as intake-tube and the like, thus losing function of the
maintenance mechanism. Ateniporary stoppage of printing, or a temporary

15. - stoppage of using a nozzle that corresponds to a blanked document or a
blanked image 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 occurred so often. An aqueous
pigment ink containing the dispersing agent is viscous and causes a resistance

20 ina path to a nozzle’s head end in the long-time continuous ejection and a

high-speed printing, thus making the ejection unstable and making 1t difficult




market, thereby is in need of nore inprovenent. |Ink containing coloring
agent - encapsul ated resin dispersion For inproving durability of the inmage,
an ink is disclosed which 20 contains a col oring agent-encapsul ated resin
di spersi on which encapsul ates a coloring agent in an

i nsol ubl e-and-di spersing resin. However, the above ink 4 does not obtain a
sufficient image density when a carbon black is used as the- coloring
agent . Aocshieveor genooth prigiting. used as the coloring agent for a _
conventional ink is inferior to a dye ink in ternms of inmage density, color
reproducibilit . i | &l . I S the above 5
col oring agenfg%ﬂ%%%%gﬁgkégﬁyggfé gF%b@?%#gﬁﬁa%géﬁﬂ%e %%ﬁ%?%%gmggblack i nk
with a color ink cannot bring about a sufficient color boundary bl eedi ng
bet ween bl ack ReminyédgersionSakmeaitspker si on pi gnent i nk O her di spersing

met hods i nclude a self- dispersion pignent ink which 10 is capabl e of
maki ng a stablg. di r Sk W L hout, a di-sper si a t..ln.terms of a black
pi gnent i nk, j@hﬂfi@?5g§5%§%?ﬁﬁPgﬁﬁeﬁﬁb aﬁ%?e%§5%$$§%§P§@F%§8n so-called a
sel f-di spersion carbon bl ack which is capable of naking a stable

di spér si baidnWDpen (TP-a)dNe.RO00- 212 486aditclbyes a inddhaving spebifitragemts hadgr oup to
a surface of carbon. Moreover, in terns of a color pignment ink, JP-A No.
15 2000-513396 di scl oses a.color pignent which is,capable.of making a
sable. ROBRERLh 4 Mg e et AR BB SR Ry Sifk e Bt o

sel f-dispersion pignent inks is lowin ternms of chroma of a color inage on
pl ai n paped pencidatiagergeat;areithl cortaining polylisidyid sleohsledkglethee on a speci al
recordi ng medi um such as gl oss paper. 20 Alternatively, JP-A No. 10-140064

di scl Oseger?\?atli\;]elé; 3%& a%om rsl,e%ltﬂgre%f. The ink disclosed in JP-A No.

2000-212486 has a super permeability, and thereby has a sufficient dryness
10 even at a high-sped printing and has a secured ejection stability. The ink
disclosed in JP-A No. 2000-212486 is, however, inferior to a dye ink in terms of
image density, color reproducibility 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 inkjet record image, a record image
15 disclosed in JP-A No. 2000-212486 is inferior to a record image of an
electrophotographic method and the like used for plain paper printing on the
market, thereby is in need of more improvement.
Ink containing coloring agent—encap sulated resin dispersion
For improving durability of the image, an ink is disclosed which
20 contains a coloring agent-encapsulated resin dispersion which encapsulates a

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




bl ack ink and a color ink in which a black ink having a self-dispersion
carbon 5 black and a color ink containing a coloring material whose
polarity is opposite to that of a coloring material of the black ink.
Furthernmore, JP-A No. 2000-191972 discloses an ink set having col oring
agent- encapsul ated resin dispersion inks having different ionicities. A
printed matter printed with the 5 above ink sets are inproved in terns of
col or bl dessing, o%lﬁ@ma/euﬁﬁcmntllm&@ dansitytwhemaatarbomblagkrispmetissshef t he
plain paper. On the other hand, efforts for inproving fitness to the

Pi gTeNt. {gilrinbakEnbech HRHS %,%xhp plfibft uBAPEL chd PROLAESHenf FERE Y 19 10040,

which is  provi on a ase na 11-342669.
di scl oses 10 the one having an ink accepting | ayer nainly conposed of

wat er - sotamyeatioasl ik islinfelrAoNodyd inl3i#P &6 s afimage ddnsitgccoldr ng body
cont ai ns hydroxy propyl nethyl cellulose nDreover the ink -accepting

ravin (NAveRgiieiByRy AR CRRIRTRS oot RRE sk e KRR SR SR 0 P Y™

- 2000- 108508 di scl oses an inkj et record 15 sheet contai ni ng nethoxyl
gr oup- coctl@aiing dgent-enesmwulitied resin dispsmiatewihieh seteconainaewatidaelsmlubl e
cationic resin. JP—A No. 10-329405 discloses an inkjet record sheet which

- cont ai ns dro i.c hi e 'n a ec a onlc fluorine
sur f act aW% ﬁ? 8%1%0 qr})&”i‘ H?‘%ﬁ(aggﬁb%?r? 1“I’]faﬁfg nd@yﬁ:}l fposed of an
20 i norgani c pignent and binder resin, JP-A No. 10-119417 d| scloses an

i nkj et beoeed Idadetngiyelloded with i) a base material sheet, ii) an ink
perneation layer 6 (mainly conposed of inorganic filler) disposed on the

base mteri ol Shest AN ootk

Other dispersing methods include a self-dispersion pigment ink which
10  is capable of making a stable dispersién without a dispersing agent. In terms
of a black pigment ink, JP-A No. 5-186704 and JP-A No. 8-3498 disclose
so-called a self-dispersion carbon black which is capable of making a stable
dispersion without a dispersing agent by introducing a hydrophilic group to a
surface of carbon. Moreoyer, in terms of a color pigment ink, JP-A No.
15 2000-513396 discloses a color pigment which is capable of making a stable
.diSpersion without a dispersing agent.

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

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

~ black ink and a color ink in which a black ink having a self-dispersion carbon




iii) an ink swelling |ayer mainly conposed of water-soluble resin. JP-A No.
'10- 329417 discloses an inkjet recording filmhas a recording | ayer which is
a sequential lamnation of (A) an ink accepting |ayer containing

wat er-sol uble 5 resin, coarse face form ng agent, and cross-1inking agent,
and (B) a layer containing dot-shape regulating agent. In the above inkjet
recording film _ at |east two types of synthetic silicas having different
0i | - abs ogiﬁqua%@@ﬁloranb copkadginga coleringangtenialcehoss polayityireoppositar yi ng

t he amount of use of these may adjust the nunber of sanplings of the
recor di ngy b1WiSsf 4 : 00 a | ampl fixing period
| ess thagjg nigﬁ%ggaﬂ%g?%gkgﬁ%%?g%ggggkéggbIggggﬂg%&%ﬁﬁ?gfgﬁgbord sheet
having a first ink accepting |ayer and a second ink accepting |ayer, in
whi ch t hé0POT1S97 A discdesep rinnigk sey daving capringagentencapoip@dersinhi ch i s

di ssolved in or swelled wwth a coating solution for the second ink

mor ot has Pheroaip PR AR CERRTLED A BB Sl Rl dyRucgY

di scl oses_an inkjet coating agent which contains a hydrophilic polyurethane
and & si Abeee Hlksats are Wmprevadhia teyusofteolardlealingr koweves, still dailivagitoed in a
range of 15% by weight to 90% by weight relative to an entire coating

parti ol o S5 QAN ApoRA SR BARLE T 1D, (i %S 30% by wel gnt 11 A

light diffusion silica having an average particle dianmeter 10 [Lmto 15 gm
is 15% by wei gbm the cthaDbahg, efforgéfor iamsroving fitngeertothke pigrnemt fidvi ng an
average particle diameter 10 mto 22 mis 15% by wei ght to 40% by wei ght)

to the onnys bea8 MAGRIENbdar dhne (kB0 FBtrocben Rt PR ek o
recording filmwhich is a 5 sequential |amnation of an adhesive |ayer and
an i nk aprepdedyitlagenat ledyer en a base material. JP-A No. 11-342669 discloses
| 10  the one having an ink accepting layer mainly composed of water-soluble resin.
In JP-A No. 11-342669, an inkjet recording body contains hydroxy propyl
methyl cellulose, moreover the ink accepting layer contains a single polymer
resin (N-vinyl pyrrolidone) or a copolymer resin (N-vinyl pyrrolidone and
other polymeric monomer). JP-A No. 2000-108508 discloses an inkjet record
15  sheet containing methoxyl group-contained water-soluble cellulose derivative
and Water-séluble cationic resin. JP-A No. 10-329405 discloses an inkjet
record sheet which contains Ihydrophilic high molecular resin and a specific
anionic fluorine surfactant.
As those having the ink accepting layer mainly composed of an

20  1inorganic pigment and binder resin, JP-A No. 10-119417 discloses an inkjet

record sheet provided with i) a base material sheet, ii) an ink permeation layer




t he adhesive | ayer has main conponents including (A a binder, (B) a
coating filmformng assistant, and (C) a cross-linking agent, and the ink
accepting layer has main conponents including a binder having the sane
conponent as that of (A), (D) coarse face form ng agent, a cross-linking
agent. having the 10 same conponent as that of (C), and (E) catalyst, with
the weight ratio of the binder to the coarse face formng agent 2. 3 or 1:
3. JP- A (wainiy composed ef inorgade filler) diepesed e thelbase watetiahshaehgmh i nk
solvent transmtting |layer which transmts solvent on to an ink accepting
| ayer b (AN i - 0s aqueous

i nk recg%dg%thfﬁﬂ%H&g thﬁggﬁggggggﬁ?ggﬁ$%%gg?%gé@%ﬁ% ﬁ#e§ﬁ§AﬁQ
urea-glyoxal -acryl am de pol ycondensati on product and epoxy conpound, and
resin colpdeP4lddisclospesndnbietrecnrdieg filmlhas a) FacardiNg. lag@dehidvsa di scl oses
an inkjet recording body containing silica and the |like, and a cationic

resin h | ent/g. 20
e A No. b eiAb VAU Eariin 10D el MK T Y Pk Bt pEISHITUR O

is partly del etabl e and which bears an inkjet printing pattern by rreans 8
of a5pi greeint, coaksevfface fornsinigragemp aand cwseilintking ajgekt,mxde&)ianlgybnyer. JP-A
No. 2000-127610 di scl oses an i nkj et record sheet made froma porous starch

particle i r&oap anl i cl
enbedded” O%Q%Iﬁ?g dgggiloéee%s?g?lwﬁ% az%eflr cI ﬁ%ﬁ“‘l@‘fﬁo‘n 6‘“111 ‘E%gi’ar el oses a
5 material containing polyvinyl acetal resin as main conponent, polyvinyl
pyr rol i denst tves typespdisyntintansiita©havingudiffareri oibabdorbirigyhmanndarer epoxy
conmpound, and a fine parti cle. JP-A No. 2000-190622 discl oses an inkjet
record mat e formed n ink accep er_which ont n
i nor gani %Sec%ils Grfoarse face f IE&%%?%T&I’ eyaﬁ%nﬁna%eaa%‘l"&q g‘éﬁeto t?bﬁFech has ion
val ence of 2 or

may adjust the number of samplings of the recording layer in a range of 20 to

10 100 and adjust an ink fixing period less than 5 minutes. JP-A No. 11-99739
discloses an inkjet record sheet having a first ink accepting layer and a second
ink accepting layer, in which the first ink accepting layer contains a resin
component which is dissolved in or swelled with a coating solution for the
second ink accepting layer. The second ink accepting layer has pigment

15 content more than that of the first ink accepting layer. JP-A No. 11-245502
discloses an inkjet coating agent which contains a hydrophilic polyurethane
and a silica mixture, where the hydrophilic polyurethane is 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

20 diameter 6 pm to 9 pm is 10% by weight to 30% by weight, ii. a light diffusion

silica having an average particle diameter 10 pm to 15 um is 15% by weight to




10 nore). JP-A No. 2000-238420 di scloses an inkjet record sheet, where a
pignment relative to a binder agent is 100 weight part relative to a range
of 10 weight part 50 to weight part, a recording |ayer has nain conponents
including i) a synthetic silica (as pignment) having average particle
diameter 3 mto 15 mand ii) a polyvinyl alcohol having saponification 96
mol % or nore 15 (binder agent), and quaternary amoni um salt polyner 1

wei ght p40% hyowaght,guad hi. goperous sl having arhaveragepartidecliamietgnt 1part, and
har dener 20 weight part to 100 weight part relative to the binder agent
100 wei g I I J : : i .agqueous

i nk recoprreﬁcril bg)gz':ée}rl]?la]? I%Bﬁg‘b‘*ﬁ g,toalgomly&' %%%p%gfﬁééﬁ%l%%& ;SS/O:ﬂnd; %;t%e éﬁ resin
which is obtained by acetalizing polyvinyl alcohol using aronatic

al dehydea range pE16Ibpveight $o 80% relative to theentira exiting agerdrti cl e conposed
of at |east one selected fromthe group consisting of water-sol uble
acrylic resin, t Q.- $0 e S ich. gi-lica, kaolin,
clay, alum na,J ca @?uﬁ?ﬁ%@%@ﬁ%ﬁggﬁﬁg@ﬁ darr(liil“tfﬁnﬁ%%i‘ghél,(:ﬁ 1%' Y c, and
spherical high polynmer. JP-A No. 2000-318298 discloses an inkjet 5 . record
sheets whieguehdial damovedion af/zn adbesivelayergrdesn ink abecoptarglayhnweherey nt het i

silica and water-insoluble resin), and an upper |ayer (containing :

anor phoug, s i i hi mat er - i nsol uble.resi nd ;si lanol - mpdi fi ed

ool vyt A SR Bk Halnadk RO oliR: BB 0o} (13 oBBBiege
Moreover, in terns of al um num oxide accepting |ayer, JP-A No. 10

2000- 37 98En dosningsasistant, e e{C)reansslisking agher, andrtherikkaceepingg | ayer is
a fixed layer fixed by a binder which has, as nain conponents, i) alum num

0xi e 11 1 oRBLL Ll 8okl el LS PR b e ok AL eho Wbl 30O 11 €0

that of (A), (D) coarse face forming agent, a cross-linking agent- having the

10  same component as that of (C), and (E) catalyst, with the weight ratio of the
binder to the coarse face forming agent 2:30r1:3. JP-A No. 11-301093
discloses an inkjet record material having an ink solvent transmitting layer
which transmits solvent on to an ink accepting layer but not transmit pigment.
JP-A No. 2000-1043 discloses an aqueous ink record material which is made

15 from i) polyacetal resin, urea-glyoxal-acryl amide polycondensation product
and epoxy compound, and resin composition composed of fine particle. JP-A
No. 2000-79752 discloses an inkjet recording body containing silica and the
like, and a cationic resin having cationic strength 1.5 m equivalent/g to 6
equivalent/g.

20 JP-A No. 2000-79752 and JP-A No. 2000-79754 discloée a record sheet

which is partly deletable and which bears an inkjet printing pattern by means




pol yvi nyl al cohol (saponification 80 nol%to 95 nol% . JP-A No. 11-198520
di scl oses an inkjet record material which is a sequential |amnation of 15
al um num oxi de |l ayer (y-type or 5-type), and a high nol ecul ar-cont ai ned

| ayer (water-soluble or water-swelled). Any of the above publications fail
to sufficiently nmeet the inkjet's properties such as ink absorption, inmage
density, beading, fixing property (friction resistance), and the like. 20
DI SCLOSUsé pigrmeirt infvehichGsl ine@mpatibleamitbhireintk adfceptingdapsendBrANmNt i on to
provide an inkjet recording nethod and an inkjet recordi ng apparatus which

The o ea2000 2406 FO KL ORR ol RRALLEATHIIP mdBAEGh bhrordsiachinl hE O] et ©f

the present inventiron-to provi recor ne and t he

i nkj et recordi ng apparatus which are S excellent in ejection stability and
i n st or apertattabntia jindep resinewhewhan incrganit veorgaméc pattideisng i mages: 0
havi ng good color tone, ii) high imge density, iii) high-sharpness

v) 1 r coorBRAELHIETH YRR Her L ahfRRC: FRE NG PP AT LR ' 1o

from unevenness, and vi) having rigidity such as waterproof, |ight-proof,
10 arkd f miaceriahcardairshgmpolyviivl aevartesint as maAnebhgoneht,eaflyvwhyt he present
invention to provide the inkjet recording nethod and the inkjet recording

appar at us_whi.gh can.for hi gh- qual i and.high rigjdity image on various
recor di n%yrrﬁg!jlla%% TOSAM %&%‘Pﬁ%ﬁ%ﬁ%é’&#%% g ba(%gi PPy %rrr%l?oxtyhe present
inventors 15 have found the follow ng: An ink conposed of specific agents
(such ascompdumd arabe fine pebield atibhg MeaG00areDezy disclostsdh enlgegani c

sol vent) by using an :
record material formed of an ink accepting layer which contains an inorganic
pigment, a water-soluble resin, and a metal salt (which has ion valence of 2 or
10 more). JP-A No. 2000-238420 discloses an inkjet record sheet, where a
pjgment relative to a binder agent is 100 weight part relative to a range of 10
- welght part 50 to weight part, a recording layer has main components
including i) a synthetic silica (as pigment) having average particle diameter 3
pum to 15 pm and ii) a polyvinyl alcohol having saponification 96 mol% or more
15 (binder agent), and quafernary ammonium salt polymer 1 weight part to 40
weight part relative to the pigment 100 weight part, and hardener 20 weight
part to 100 weight part relative to the binder agent 100 weight part are
contained.
JP-A No. 2000-247014 discloses an aqueous ink record material

20  having, as main component, polyvinyl acetal resin which is obtained by

acetalizing polyvinyl alcohol using aromatic aldehyde. In the polyvinyl




enmul' sion containing a coloring material in a polynmer fine particle is |ow
in surface tension even though the above ink has higher viscosity than the
conventional ink. Wth the above ink which has high perneability, a vehicle
20 may rapidly perneate in a high-speed printing of plain paper, thereby
coloring material conposition is likely to remain on the surface. In spite
of the above, 11 the above ink can bring about high chroma and hi gh

- col ori ngackéakiesyn,apartinié ngmabsad ofat leasigencealectgd £rom the grampunt  of

stri ke-throughs. Mreover, the present inventors have found the foll ow ng.

Conbi ni n . ' ' k I ' ticle and
5 has th%&gg%b@oéﬁ%%egﬁsro (ia %%Qﬁﬁ?:ﬂ%&%x?f%%ﬁ?%ﬁﬁ{b&ﬁF@ﬁ%@p@ﬁ@@,l %q'ﬁél spersion
carbon black as a coloring material, and has high viscosity and | ow surface
t ensi on &dildesilibe, kaglor, chiygabminagkilctan darbowptabeedlite Matdritihookidg, ef f ect s
at high-speed plain paper printing: increasing inmge density of bl ack,

extrenel r i . |.NgSpbet | n ol or, . bei.

excel | en al?’na%% o}{r%thé?&’gélbpé%g%ry, ﬁgﬁg N(t)}%?gioﬁi ﬂ?ﬁg@r&g%@?s&si H@‘J%ﬁ%cel | ent
in both-side printing property with a m nute amount of strike-throughs.
Mor edv er recbrd sheet whichHmsd hvkeri Inkex (dointdintmmtexin $ilin) ersebhods sper si on
~carbon black) and the color ink (which contains the colored polyner fine
particle he present.inyentaor ave .found the follow ng: .Var.ying the
Pypes or pehpfis SERGHA WAHERRRIR eGP A AT fb Sty S msp it Y at o
according to the printing node can record on various recording nmedi uns an
i mage t haimohglsoushdyaithgtiaddicaneragxeisohulile regindindysildrol-nibdfipdesent

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

nvent | Jinkjet recording apparatus, i
- Ser - o opBpinl AR A St nehEhecBnre S et BT e o

Moreover, in terms of aluminum oxide accepting layer, JP-A No.

10 2000-37945 discloses an inkjet record sheet where an ink accepting layer is a
fixed layer fixed by a binder which has, as main components, i) aluminum
oxide fine particles (two different particle diameters) and ii) saponified
polyvinyl aleohol (saponification 80 mol% to 95 mol%). JP-A No. 11-198520
discloses an inkjet record material which is a sequential lamination of

15 aluminum oxide layer (y-type or 6-type), and a high molecular-contained layer
(water-soluble or water-swelled).
Any of the above publications fail to sufficiently meet the inkjet’s
properties such as ink absorption, image density, beading, fixing property

(friction resistance), and the like.

20

DISCLOSURE OF THE INVENTION
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ej ect, respectively, a cyan ink, a magenta ink and a yellow i nk which
conprise 12 a polyner enul sion which conprises a polyner fine particle
containing a coloring material which is insoluble in water or slightly
soluble in water; and a recording-controlling unit configured to control
recordi ng, wherein the black ink ejecting portion and the color ink
ejecting portion scan relative to a 5 recording nedium to thereby record
an i mage on t Héis enebilchgf thaiprasenimiveniioay to provideean itdget esordingg nedi um
is optically transparent and is provided, on a transparent base materi al
t her eof Ri t
cont ol SEHASY 80 b REE 3Rb g B Fheack bR O R R0 el |
ejecting portion is used for recording a nonochrome .10 i nage and a col or
i mge whshortdoasingspl Bspddially,af iscidleartgect| ifdlie pgedend ibvamtion tkprejidet i ng
portion substantially free frombeing used. (2) The present invention

' prOV|de jet [ cordl net d.u ec appar at us
Decor dt ri S Eho TR bSO TRIIBE R TetBRing BEb&aih S SEUFAARr S bpt oar 1
transparent and IS prOV|ded on the transparent 15 base material thereof,
wi t h 5t heextceHenatnegtethion babelity aldin storage stabdlity] nereovetirhwHidhses gike col or
ink for recording the nonochrone i nage and the col or inage whi ch has a
pluralit colors, |leawng.the black ink s ntial l ~from bei ng
Csod ( ShotUoRISE Bhpec PLRETBe Epefrlecon riRpBiaRedeaig Wpar at us, | 30
-conpr|5|ng a black ink ejecting portion configured to eject a black i nk
cont ai ni highesleabhest sperdingrinpiggrfesd froavbhir drifkagieeniy @ updr dhiagaster
configured to 13 eject, respectively, a cyan ink, a magenta ink and a

yel | ow '%ﬁ%%ﬁ%@r}gfgﬁ% :1?3061:3 b%u?ﬁ'a}’y”%lm? g}jelea'h?gn bmslre%?l érlltsc% ors, 8)0 ymer

fine par

free from unevenness, and vi) having rigidity such as waterproof, light-proof,
10 and friction resistance,

Moreover, it is another object of the present invention to provide the
inkjet recording method and the inkjet recording apparatus which can form
high-quality and high rigidity image on various recording mediums.

After studying hard on the above problems, the present inventors

15 have found the following: An ink composed of specific agents (such as wetting
agent, penetrating agent and water-soluble organic solvent) by using an
emulsion containing a coloring material in a polymer fine partit:le is low in
surface tension even though the above ink has higher viscosity than the
conventional ink. With the above ink which has high permeability, a vehicle

20 may rapidly permeate in a high-speed printing of plain paper, thereby coloring

material composition is likely to remain on the surface. In spite of the above,
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coloring material which is insoluble in water or slightly soluble in water;
and a recording- controlling unit configured to control recording, wherein
the black 5 ink ejecting portion and the color ink ejecting portion scan
relative to a recording nedium to thereby record an image on the
recordi ng medium wherein, when the recording nmediumis provided, on an
opaque base material thereof, with an ink accepting |ayer which has a
surface thewahayednkicendringaboytshighdihtgmecsand bigh erdong devsitymmids t he
recording on the recording nmedium 10 such that the color ink ejecting

R Y S T e S

substantially free from being used. (4) The present invention provides an
i nkj et recor diMgrenvehdtiepesanttingeniork have fewwd thefpllapingat us according to
paragraph (3), wherein when the 15 recording nediumis provided, on the

opaque r.xal - W i I ayer..which has the
surface?gép%hgﬁggﬁpfgggﬁﬁgﬁgl %%het Sr%%@r%ﬁé&%ﬁ%gﬁ&k eué%%tléiggn@ol or ink
for recording the nonochrone inage and the color inmage which has a

pl ur &l i tasothecadborsstricave)ngithithe Mladkinknéwhishhseantselt digpérsien f r om bei ng

used. 20 (5) The present invention provides an inkjet recordi ng apparatus,

contal i °e bR & e p PR b s B Rl Rt Tons

configured to eject, respectively, a cyan ink, a nmagenta ink and a yellow -

i nk ~ whi tensmonipke siee eolpopigmenteimk) shn bridy asowtahprfoiesin afdcggat fine

particle containing a coloring material which is insoluble in water or
nd..a recordin ntr. nit configured to

contr ol " PRBGIHReA g 1Aim PR TR ABe LG P B EE AP b5k ER SHESRY col or
ink ejecting portion scan
reducing color bleedings between black and color, being excellent in coloring
10 property, and obfaining a record image excellent in both-side printing
property with a minute amount of strike-throughs.

Moreover, in view of the black ink (which contains the self dispersion
carbon black) and the color ink (which contains the colored polymer fine
particle), the present inventors have found the following: Varying the types éf

15 - the recording medium and varying the ink type or ink ratio according to the
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 ejecting portion configured to eject a black ink

20  containing 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




relative to a recording medium to thereby record an i mage on the recording
medi um wherein, when a color inmage is recorded on a plain paper sheet and
a black color area in the color inage is recorded, the recording-
controlling unit 10 controls the recording on the recordi ng nmedi um such
that the black ink ejecting portion and the color ink ejecting portion are
used in conbination., (6) The present invention provides an inkjet

r ecor di ngypalymheremyision widch compeises e qoivinay fiap particlescoataimiog ag t o

par agraph (5), wherein when the color inage is recorded on the plain paper

sheet an . i 3 ' hS: t he

i et roiE A tial St & SRolibib B WRLE by s PRURIISH FRBERAL (N and
the color ink are used in conbination. (7) The present invention provides
an i nkj ea reeordingj-enntaghaganis comfigymedsiorgntim] bé@ring) kvhejrent thegblackt i on
configured to eject a black ink containing a self-dispersion pignent;

col or i .Gk | I fi 0 20 eject, respectively, a cyan
ink, a na%kegé%'] (é%];l%goﬁg# gﬂ@gb?g@#%;%%%a%}ﬁlg(p&ﬁgﬂppssgange%%vyé&a enul si on
whi ch conprises a polynmer fine particle containing a 15 coloring materi al
whi chb i srdcnedinghhedium Vtattherahy scoghith ymagk whl thei recowaling medidm, and
recordi ng-controlling unit configured to control recording, wherein the

bl ack i j.ecti tion-and tih | or. ipk. ejecti ti
rel at i venbereiR B SRR et g b B Rare T S SRR ecor di ng
medium 5 wherein, when the recording nediumis provided, on an opaque base

mat er i al on biteapafarent basamatekiabiieepsd with anénk wotagtinpkhyar,shef ace free
froma gloss and a black color area in the color image is recorded, the

recording-controlling.unit. controls the recordi,ng such that .t he black ink
ef oot | ngBETRETORHEFTINE Uph RerIR ke FeRrTE (b HEY prroRtie Bednin

conbi nation. 10 (8) The present invention provides an inkjet recording

‘met hod  usudlgtHatehe color ink ejecting portion is used for recording a monochrome

10  image and a color image which has a plurality of colors, leaving the black ink
gJecting portion substantially free from being used.
(2 The present invention provides an inkjet recording method using the
inkjet recording apparatus according to paragraph (1), wherein when the
recording medium is optically transparent and is provided, on the transparent

15 base material fhereof, with the ink accepting layer, the inkjet recording
method uses the color ink for recording the monochrome image and the color
image which has a plurality of colors, leaving the black ink substantiélly free
from being used.
(3) The present invention provides an inkjet recording apparatus,

20 comprising: a black ink ejecting pprtion configured to eject a black ink

containing a self-dispersion pigment; color ink ejecting portions configured to

13




i nkj et recording apparatus according to paragraph (7), wherein when
recording the color inage on the recording nediumwhich is provided, on the
opaque base nmaterial thereof, with the ink accepting |ayer which has the
surface free fromthe gl oss, and when the bl ack color area in the color
image is 15 recorded, the inkjet recording nethod controls the recording
such that the black ink and the color ink are used in conbination. (9) The
present ¢jactemespsativelyyadpan dnk, mkjagente ok dndq yelirey mkiwhicdoopmpsisag: a

bl ack ink ejecting portion configured to eject a bl ack ink containing a

ciect. rBERepr SrOREh wh BipbbiteTh RS RAHARICARARORR whi on

conprlse a polyner enuIS|on which conprises a polynmer fine particle
cont ai ni cejoring Gnateriod wigchris Brsohiblefin states of sEghtlplseluble mtvatedmnsl i ght | y
soluble in water; and a recording-controlling unit configured to control

o0 o RS Sl B, o Mo R PR AP o ¢ ar

i mage on the recording nedium 5 wherein, when the recording is carried out
on t e rmkosjditige pediemantithé coler ihk ejaetctilrgqxn-tibnescaﬁ rehgivieddol oW Nng cases:
the recording nediumis opti cally transparent and is provided, on a

transparent base nmateri.al reof th _an acce I and t he
recordi ng° (gflﬁrﬂl uﬁf"ot\‘?lthg YOIF?CQW%BAWQB’ t&‘e rﬁﬁ?@& &?‘ﬁépeof with an
i nk accepting [ayer which has a surface havi ng a 10 gl oss, the

r ecor di ngrhersihf whehrthe woedrdbonivediomt B roerleddbin gnwpagne bage aigtiental medi um
such that the color ink ejecting portion is used for recording a

e’ bl aolarhfE SEeEar i Soraitind Tl MER 1R Slasd B s oS0Bh” wherei
when a bl ack coI or area in the color inmage is recorded in at |east one of
't he recording-controlling unit controls the recording on the recording medium
10 such that the color ink ejecting portion is used for recording a monochrome
image and a color image which has a plurality of colors, leaving the black ink
ejecting portion substantially free from being used.
4) The present invention provides an inkjet recording method using the
inkjet recording apparatus according to paragraph (3), wherein when the
15 recording medium is provided, on the opague base material thereof, with the
ink accepting layer which has the surface having the gloss, the inkjet
‘recording method uses the color ink for recording the monochrome image and
the color image which has a plurality of colors, leaving the black ink
substantially free from being used.

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

comprising: a black ink ejecting portion configured to eject a black ink

14




15 follow ng cases: the color inmage is recorded on a plain paper sheet, and
the color imge is recorded on the recording nmediumwhich is provided, on
an opaque base naterial thereof, with an ink accepting | ayer which has a
surface free froma gloss, the recording- controlling unit controls the
recording such that the black ink ejecting portion and the color ink

ej ecting portion are used 20 in conbination, and wherein, in at |east one
of the faintaixing acifedisperstan gigrgent; hadmolmdnkarjectingppectiomst he pl ai n paper
sheet, and recording the 17 nonochrone image on the recordi ng medi um whi ch

| ayor e b EeR AR Rect ERE o Fh ok o A0 iR A SR e BOn T ol g

unit controls the recording such that the black ink ejecting portion is
used, | ewhighgedningris®h@olymér emedsibngvipioh tcomprises whsdlgmicr freypdutiede f r om
bei ng used. (10) The present invention provides an inkjet recording nmethod

using the .inkjet recording apparat,us .according to par h , -Wherein,
"5 a0 | Cbnthiihe = TR pie AP RS BSERREE Plvhfel TR ER e le Bt el 1y
transparent and is provided, on the transparent base material thereof,

W t h 3 hewitde: andeptdcogding@ohtnodling anik dondiguecd telcmgtrolesbicording, provi ded, on
t he opaque base material thereof, with the ink accepting |ayer which has

the surface having,the. glass,. the.inkjet,recording.nethod controls the
ocor di i Berein e Ltk R Feimg bftia st SSRR SR B RO e8n  or
recordi ng the nonochrone image and the color imge which has a plurality

of col orglatieave agetdrding apiditnk t6 tihaebre@rdyanlbndgeen the redoediig used,
wherein, when the black color area in the color imge is recorded in at
| east one qf the

paper sh }“‘ﬁnﬁ’h;g‘lleill’g%?‘ 3? %ﬁg’gimég"re@g%k&r@d’idg’ra?gg H@P&@%ﬁ@% g"Jto?r"]%tF‘Bren \%?ICE
is provided, on the opaque base material thereof, with the ink
black color area in the color image is recorded, the recording-controlling unit
10 controls the recording on the recording medium such that the black ink
gjecting portion and the color ink ejecting portion are used in combination.
(6) The present invention provides an inkjet recording method using the
“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
15 image is recorded, the inkjet recording method controls the recording such
~ that the black ink and the color ink are used in combination.
" The present invention provides an inkjet recording apparatus,
comprising: a black ink ejecting portion configured to eject a black ink
containing a self-dispersion pigment; color ink ejecting portions configured to

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

a polymer emulsion which comprises a polymer fine particle containing a

15




-accepting layer which has the surface free fromthe gloss, the inkjet
recordi ng 20 nethod controls the recordi ng such that the black ink and the
color ink are wused in conbination, and wherein, in the follow ng case:
recordi ng the 18 nonochrone i nage, the inkjet recording nmet hod controls the
recording such that the black ink is used, |eaving the color ink
substantially free frombeing used. (11) The present invention provides an
i nkj et redeoring mpatepiadmetick is irGobdrpin siatgr onshghidk sohwblejrewaiter) apdr t i on
configured to eject a black ink containing a self-dispersion pignent, and

a polyne 0,

confi guréea&?}c%l eJ &{Iﬁﬁ?@g ?\g)% %’qﬁ&i to%gh%’xro%w&rﬁir%%l@ Bliﬁ %Ea yel | ow
i nk which conprise a polyner enul si on which conprises a polyner fine

parti cl einkogjectimg pgrtiorc ahdthe golos tek efdctinigi privtion stn irakdivettioa i n wat er or
slightly soluble in water; and a recording-controlling unit configured to

control r.ei I; ejec rtion and the col or
ink ej ec{el%ﬁgélp r}g?dol\r{l}(%ctar?ﬂ?{é t]i'e\%&f%na P& OF otﬁlﬁd%ﬁsg@ilﬁgrfmt u{nr’lereby
record an image on the recording nmedi um wherein when a black color area in
t he ¢ol owhermgewhenribe oecodingimmdyumns prbvided, 6wbhapagge dase snatie)ial he
recording 15 nediumis optically transparent and is provi ded, on a

) t he

t ranspar mate i.al thergof i.th.an ink.acc | aye

recor di n%‘ %W&ﬁ gn IB ST Pke eSWWBB]%&ﬁE st fachh g? h&g‘? ‘Pséoﬁfn with an
ink accepting |layer which has a surface having a gloss, iii) a color inmge
i s recoraéthdicoloipdm@ianin thapeloriheek is aschriy], theaceaddngeogtrolitigiamitor
recording the color image is 20 provided, on an opaque base nmateri al

t her eof i.nk rface ee froma

‘gl oss, t‘f?é‘tf"gé 3P ir%or dig &%\nﬁﬁgﬁg rl?nl"{“\’ﬁ ‘?JS‘F Ing ortion dnd 'th Solok

ink ejecting portion are used in combination.

10 (8 The present invention provides an inkjet recording method using the
inkjet recording apparatus according to paragraph (7), wherein when
recording the color image on the recording medium which is provided, on the
opaque base material thereof, with the ink accepting layer which has the
surface free from the gloss, and when the black color area in the color image is

15 recorded, the inkjet recording method controls the recording such that the
black ink and the color ink are used in combination.,

) The present invention provides an inkjet recording apparatus,
comprising: a black ink ejecting portion configured to eject a black ink
containing a self-dispersion pigment; color ink ejecting portions configured to

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

a polymer emulsion which comprises a polymer fine particle containing a
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t he recording such that the black ink ejecting portion and the color ink
ejecting portion are used in conbination. (12) The present invention

provi des an inkjet recording nethod using the inkjet recording apparatus
according to paragraph (11), wherein when the 5 black color area in the
color image is recorded in any one of the followng cases: i) the
recording mediumis optically transparent and is provided, on the

t r ans par @lering seateniad whith ishmsebtble w wiateher shghtdy eelublein wayes; andi ) t he
recording nmediumis provided, on the opaque base material thereof, with the
i nk accept.i i f ' s Ayl e col or
i mage . 1Og%&gg%:%%é%ﬁgﬁgﬂﬁ%ﬁrg@aéggﬁ%sHQ@I%gcg)rl{gihle‘%’/)gh&%gmr £e}%:elol%l %%g medi um
for recording the color imge is provided, on the opaque base nateri al

t her eof , inkugje¢tingpoitivn and she colgr linky efectimggivriian sche relativade & ree fromt he
gloss, the inkjet recording nethod caries out the recording such that the
bl ack i i I AN .Or | j.ecti orty.Qn are used in
conbi na’?llL<e gﬁfdlﬁéﬁ%ﬂl%é&ﬁﬁgﬁwgh@%%%ﬁ@gn%esduellms:cherrat ic
front view of a mechanismpart of a serial inkjet recording apparatus of
t he fr eswherdéinywhendhe wheardingizoraroiedtees onhidreaienoating innddiaar tvhicges
receiving therein a recording liquid. FIG 2 is an external perspective .
view of fhe Jn i bef ore bei 20 i.ncaorperated intq, the recording
appar at uil Sy 1R 681 EUROBIETARE Eodt®' Rt adeir BETRERUB ShBialY of {he 1 nk
cartridge of the present invention. 20 FIG 4 is an external perspective
vi ew of transpareshtamidtiswirocidedson anraysmiredt basdmatedabthbiragf, kétldanf t he
present invention. FIG 5 is an external perspective view of another

exanpl e ﬁfk éc@%p{iﬂé layer, and the recording medium is provided, on an opaque base

material thereof, with aﬁ ink accepting layer which has a surface having a
10  gloss, the recording-controlling unit controls the recording on the recording
medium such that the color ink ejecting portion is used for recording a
monochrome image and a color image which has a plurality of colors, leaving
the black ink ejecting portion substantially free from being used, wherein,
when a black color area in the color image is recorded in at least one of the
15 following cases: the color image is recorded on a plain paper sheet, and the
color image is recorded on the recording medium which is provided, on an
opaque base material thereof, with an ink accepting 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 ejecting portion are used
20  in combination, and wherein, in at least one of the following cases: recording

the monochrome image on the plain paper sheet, and recording the
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~cartridge of the present invention. 5 FIG 6 is a schematic of another
exanpl e of the inkjet recording apparatus of the present invention having
the ink cartridge housing therein the recording liquid. FIG 7 is a block
di agram show ng a structure of a print system according to a first

enbodi nent of the present invention. 10 FIG 8 is a block diagram show ng a
structure of a color-nodifying nodule of the present invention. FIG 9 is
a bl ock @ioagcbmn@mmg@om%e F@Of@,m&medr@nm‘hlcﬁes powiided, modiheyoipaguaodul e of
the present invention. FIG 10 is a |line map for explaining BG UCR

Procedur Blod 8RRt alE with ARARACREpRRE AR hISAIBASHRL ok 2 B UR

treating section in ne map for explainng BG UCR
procedural treatnent for photograph part in the BGUCR treating section in
FIG 9. fom theogloss, 4hpirecirditigigrrtmoBingnimig cantrohethestecutiog aticke tbatpl e of
col or-nmodi fyi ng nodul e of the present invention. 20 BEST MODE FOR CARRYI NG

recor i i TRGE &k Elef e AR 18T erpl S SIBR e RRE 2o ”an

i nkj et recording apparatus equipped with the recording liquid cartridge,
of the psdsdantiallyesetfirom bedhgwisedpr esent invention, structural exanples
shown bel ow are, 5 however, not limted thereto. FIG 1 is a schematic

(A, Vol BRBRRSH ST Bl Bl Shpbemsiald a2
inkjet recording apparatus according to paragraph (9), wherein, in at least one
of the following cases: the recording medium is optically transparent and is
provided, on the transparent base material thereof, with the ink accepting

‘10  layer, and the recording medium is provided, on the opagque base materiai
thereof, with the ink accepting layer which has the surface having the gloss,
the inkjet recording method controls the recording on the recording medium
such that the color ink is used for recording the monochrome image and the
color image which has a plurality of colors, leaving the black ink substantially

15 free from being used, wherein, when the black color area in the color image is
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 ﬁhich is provided, on the opaque base material thereof, with the ink
accepting layer which has the surface free from the gloss, the inkjet recording

20 method controls the recording such that the black ink and the color ink are

~ used in combination, and wherein, in the following case: recording the
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with a recording liquid receiver receiving therein a recording liquid, of
the present invention. 10 The nmechani sm part of the inkjet recording
apparatus has the follow ng structure: Between a side plate (1) and a side
plate (2), a main guide rod (3) and a follower guide rod (4) are suspended
substantially horizontally. By neans of the main guide rod (3) and the
follower guide rod (4), a carriage unit (5) is born in such a manner as to
sl i de i nmgngehnomenagsn ghdiinkiet recordig Meshaheontagls theirecqr@ing swdr por at es
therein four inkjet heads (6) respectively ejecting a yellowink (Y), a

(69) " ( nol it b badk SUER Up6, Kebing B A0k R o Hbanbiklly el el pg T

i nkj et heads (6) of the carriage unit (5), four ink cartridges ((7y),
(7m, (7aded.(7k)) are replaceably installed which supply respective colors
20 to the four inkjet heads (6). The carriage unit (5) has such a structure

{im no. bt ¢ 15 pEReBR MR Iy RUBRE Ry R b g pu | oy

(9) (which is rotated with the min scanning notor (8)) and a foll ower
pul | &y (¢othprisimg: hdlack ik ejeetingpeetiom eonfigureidagejeotia blablk inkd t he four
i nkjet heads (6) in the main scanning direction. 5 A sub-franme (13) and a

b- f 4). base. p 2 i he side pl 1
n the Giaithnd el bR R it AAe ab 4 paR BN E B AT A 88 e (14).

a conveyer roller (15) is rotatably born for conveying a paper sheet (16)
i N a subagdheologidi ejecting popdopecaifigirad tb ejdcharesp@itivedy; andyiangndt| sect i on.
A sub -scanning notor (17) is disposed beside the |o sub-frame (14). For

convey! BB i 83 s % B TR} S bR Ve ™"
comprises a polymer fine particle containing a coloring material which is
10  insoluble in water or slightly soluble in water; 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 recording medium, to thereby
record an image on the recording medium, wherein when a black color area in
the color image is recorded in any one of the following cases: i) the recording
15 medium is optically transparent and is provided, on a transparent base
material thereof, with an ink accepting layer, ii) the recording mediuni is
provided, on an opague base material thereof, with an ink accepting 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 the color image is
2 O. provided, on an opaque base material thercof, with an ink accepting laye_r

which has a surface free from a gloss, the recording-controlling unit controls
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of the sub-scanning notor (17) and a gear (19) fixed to a shaft of the
conveyer roller (15). Mreover, between the side plate (1) and the
sub-frame (12), there is 15 provided a reliability maintaining-recovering
mechani sm (hereinafter referred to as "sub system') (21) of the inkjet
head (6). A holder (23) holds four cap nenbers (22) for respectively
capping the ejection faces of the inkjet heads (6). The holder (23) is
swi ngabl thetrecarding isueh thatkthesntoek 11612 4)ectingtportigntarel dercolagiekuni t (5) in
the main scanning direction such that the 20 carriage unit (5) abuts on an

engage agcﬁﬂégh%go%mg?% ?énéﬂloaﬁgbl %Itfo e holder (23) can lift the holder

(23) in &ccor nNoVenen the carriage 23 unit (5), thereby
the cap nenbers (22) nay cap the ejection faces (6a) of the inkjet heads
(6). On {lEe cdbhe presenhwengidnherovades ayimljet tecobdinganathud wiingghear ea si de
may | ower the holder (23) in accordance with the novenent of the carrl age

of cct | on et B SRR R RN B0 o R BR R SHhRRE bshiBher s (22)

connects to an absorption punp (27) by way of an absorption tube (26).
Mor eav erblatk eolvapre i ehe 32y ihageidrasorded anary ons phithd hllopdngng
comuni cates to an atnosphere by way of an at m)spheri C opening tube and an

atm)spherlc [ “valve. ‘.. Mdreov 10 wast.e ui d t he
Sboor pt | BB BE S nETaeilh if P EeAlE patPpatiny ot BPy B AR Bk (o
shown) by way of a drain tube and the like. On a side of the holder (23),
a Wi per frhadparedBbaiss niateniad théreof withdhe diikat@PringTheer, M)pke bl ade (28) is
a w pi ng nmenber nmade of an el astic rrateri al such as fiber nenber, bubbling

e RS SR LLker T Bhode (200 LS e oL R, © B
1ink accepting layer which has the surface having the gloss, iii) the color image
10  is recorded on the plain paper sheet, and iv) the recording medium for
recording the color image is provided, on the opague base material thereof,
With the ink accepting layer which has the surface free from the gloss, the
inkjet recording method caries out the recording such that the black ink
ejecting portion and the color ink ejecting portion are used in combination.
- 15 BRIEF EXPLANATION .OF THE DRAWINGS
FIG. 1 is a schematic front view of a mechanism part of a serial inkjet
recording apparatus of the present invention which incorporates therein an
 ink cartridge receiving therein a recording liquid.
FIG. 2 is an external perspective view of the ink cartridge before being
20  incorporated into the recording apparatus of the present invention.

FIG. 3 is a cross section of the ink eartridge of the present invention.
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menber (not shown). Described next referring to FIG 2 and FIG 3 is the
ink cartridge (7). FIG 2 is an external perspective view of the ink
cartridge before being incorporated into the printer of the present
invention. FIG 3 is a cross 20 section of the ink cartridge of the present
invention. As is seen in FIG 3, the ink cartridge (7) has a cartridge body
(41) 24 receiving therein an ink absorbent (42) absorbing therein the in of
speci fic col dfIG. Fhis arnexteraglpeyspgctivelyiemwsofsprdcordrsgit whichals upper cover
menber (44) is adhered or welded to an upper opening of a case (43), and

[ I i ' ' . ink ab bent (42) is-
made of BORI S BRI BROR, pRCh RS | KA Lot being

conpressively inserted in the cartridge body (41), the ink absorbent (42)
may absorb theFihid isHreextasral B3 Fpedtiveheewaottariaier exaippleddf)thedaka base
portion which is formed with an ink supply port (45) for feeding the ink

to the r&q,@lrig'gggfé}gﬁqué@r%%V‘ggpl?ﬁ)' nk supply port (45) has an inner periphery

to mating ™ w The upper cover nenber (44) is forned
wi th an atnospheric opening (47). A cap nmenber (50) is nmounted to the
cart 5 dge bodyFIA ¥ is arbchemagtic obabathet 8Rmphy optlevierkietl watrdifigt he i nsi de

i nk which | eak may be caused by a conpressive defornmation of the case (43)

e} BB s A S PP Sl e Y o

transportation, or ii) when a pressure is applied to a w de sidewall
duri ng videmecophogiliggidAs is seen in FIG 2, the atnospheric opening (47)
is sealed by sealing to the upper cover nenber (44) a fil mshaped seal
menber (55) Wf(? "Piassa block diagram showing a structure of a print system
according to a first embodiment of the present invention.
- 10 FIG. 8 is a block diagram showing a structure of a color-modifying
module of the present invention.
FIG. 9 1s a block diagram showing another structure of the
color-modifying module of the present invention.
FIG. 10 is a line map for explaining BG/UCR procedural treatment for
15 qharacter part and Hﬁe image part in a BG/UCR treating section in FIG. 9.
FIG. 11 is a line map for explaining BG/UCR procedural treatment for
photograph part in the BG/UCR treating section in FIG. 9.
| FIG. 12 is_a block diagram showing another structural example of
color-modifying module of the present invention.

20

BEST MODE FOR CARRYING OUT THE INVENTION
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20 oxygen perneability of 100 m/n2 or nore. The seal nenber (55) has such
a - dinension as to seal the atnospheric opening (47) and a plurality of
grooves 25 (48) which are formed around the atnospheric opening (47).

Seal i ng the atnospheric opening (47) with the seal nenber (55) having the
oxygen perneability of 100 m/nR2 or nore may bring about the foll ow ng
effect: Effect) 5 Even in the followng state O, with the cartridge (7)
‘packed under dlereineftendestrihedselerringiondravipgs lis agetoedingigusk an al um num
|l am nate filmand the like that is free fromair pernmeability, and with

Fl o) e Pipsiheldind MloR PRIRER oA Alliet B ®8R0° 10 cortri age

~body (41) causes air to be dissolved in the ink; the air in the ink can be
exhaust eappdrateheqsippbd vetb dhe ¢edrding hgsidametrid pstoféka présentar t ri dge body
(41) and the pack nenber which is disposed outside the cartridge body

k. 1 v OF E BB T s Wit TR PO RIS i <

provided with an ink receiver (receiving therein the recording liquid) and
a heéad howevanndvlimefjeelcthengtot he recording liquid. Specifically, a record
unit (30) is of a serial type, which includes main 20 elenents such as an

1%, 1 o e Ll ol R
inner part of the ink tank (41). The ink head (33) is fornmed with a
pl ural i tyecording apparatus which incorporates therein an ink cartridge equipped

with a recording liquid receiver receiving therein a recording liquid, of the

present invention.

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

15  The carriage unit (5) incorporates therein four inkjet heads (6) respectively
ejecting a yellow ink (Y), a magenta ink (M), a cyah ink (C), and a black ink
(Bk), with ejection faces (6a) (nozzle face) thereof turning downward. On an
upper side of the inkjet heads (6) of the carriage unit (5), four ink cartridges
(7y), (Tm), (7o), (7k)) are replaceably installed which supply respective colors

20  to the four inkjet heads (6).

The carriage unit (5) has such a structure where driving and

22




of nozzles (32) for ejecting the recording liquid. The ink (recording
liquid) is led to a common |iquid 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 5 signal froma record device body which signal
is inputted froman electrode (31). The record unit of the above type is
referred to as so-called thermal type or bubble type which can be produced
at | ow cestrallingeomain seanmiogunetor (%)aswezlnypteai tota timingdedtiilihtanseflor t he
head that has its driving source of thermal energy. The recording liquid

car bon Syaneen ATl P AREL dARE p2I8)T) AR K RalBY i Bt 0 oto i

the printing method such as the above bubble type, thermal type and the
li ke, camaimpeayvengenoctond®)aoger foflower pullesier phllewr(il0) cati fovelkhe, even a
smal | amount of addition of the above conponents can bring about the

ej ection i1 : L ¥, : | ncr . . ich 15
s pr of cripe i Oghd ARIMERRR Rehd (o)t B GRRGIF MR ioly
cartridge, according to another exanple. In an ink cartridge (1) in FIG
5, ars i nk bag ABpbifsamadtd) amd a svhsfeamed4) §tand otha bassplatedy2X 3) is
conposed of a first structural nenber (11), a second 20 structural nenber

Seour oo TR S8 W MR, COFRGne h pG0. "SR bR B 1

cartridge (1) can be prevented from being naturally deconposed when the
i nk cart¢lisdgad(thp sub-framet(@d), tocomvegésrollert(@d) fsrmobatbly berecfordi ng appar at us
body. The ink cartridge (1) in FIG 5 is provided with an ink supply port

E)?)rS% | o nS(EO?{)?_v)e?rfrteg? iii ?)gpglg gﬁt‘ae%rhé)slg’ a Eaﬁ's%ggmjn%kdi%g&ﬁ)lﬂ/ p(?r%regld.{c%ﬁf toath%e nt

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

10 sub-frame (14). For con\feying a rotation of the sub-scanning motor (17) to
the conveyer motor (15), there are provided a gear (18) fixed to a rotary shaft
of the sub-scanning motor (17) and a gear (19) fixed to a shaft of the conveyer
roller (15).

Moreover, between the side plate (1) and the sub-frame (12), there is

15 ‘_provided a reliabi]ity maintaining-recovering mechanism (hereinafter
referred to as “sub system”) (21) of the inkjet head (6). A holder (23) holds
four cap members (22) for respectively capping the ejection faces of the inkjet
‘heads (6). The holder (23) is swingably held with a link member (24).
Moving the carriage unit (5) in the main scanning direction such tﬁat the

20  carriage unit (5) abuts on an engagement portion (25) disposed on the holder

(23) can lift the holder (23) in accordance with the movement of the carriage
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nmounting the ink cartridge (1) to the recordi ng apparatus body and

di smounting the ink cartridge (1) fromthe recordi ng apparatus body, a hook
portion (42), a guide portion (44), and a guide portion (45). Mreover, the
ink cartridge (1) is provided with a color identifying unit (64) for
-presenting the 10 ink color. Hereinafter described referring to FIG 6 is
an exanple of the inkjet recording apparatus using the ink cartridge (1).
FIG 6 iuni (Bslthexehydhesap ragwbars ?223 raay eap theejerrion faces (68) ofthenechani sm
part of the inkjet recording apparatus. 15 The inkjet recordi ng apparatus

to Lo aosietReiE) TRORTRL o nasY O ReRARTReF WA 1 Dhobiliye o7 o0 g

tray 103 installed to the apparatus body 101 and stocking the paper sheet
wher e t hardamide may losearttie holdear@8Hin adwrdammewithobhermatdment ofheappar at us
body 101 has substantially a flat upper face, 20 and a front cover face 112

Pace of - CHAReRy® A5 ety b i phabR oA iy U< hhtd oty b5 g 1107

there are provided the paper ejecting tray 103 and the paper supply tray
102 hi céjeprian famde (Bayafcthd ifkjeathestdsdéd). | n 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 su ner as tq sli i n t.he in scannin irection,
where the gur doadh SRR arekihoty U dlnedte B A T 3680 bunth BATE ot 16 a
right plate (not shown) and a |left plate (not shown). Wth the above

st r uct ur wayaf s shsor@ion bghbe(26dr Murbowirpthe) cappmentierd28hforadrwie 133 for
scanning. The carriage 133 is provided with a recording head 134 havi ng

four an atmospheric opening communicates to an atmosphere by way of an

atmospheric opening tube and an atmospheric opening valve. Moreover, a
10  waste liquid pumped by the absorption pump (27) is drained to a waste 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 (29). The
wiper blade (28) is a wiping member made of an elastic material such as fiber
member, bubbling member, rubber, and the like. The blade arm (29) is so
15 born as to be swingable with a cam which is rotated by means. of a driving
member (not shown).
Described next referring to FIG. 2 and FIG. 8 is the ink cartridge (7).
FIG. 2 is an external perspective view of the ink cartridge before being
incorporated into the printer of the present invention. FIG. 3 1s a cross
20  section of the ink cartridge of the present invention.

As is seen in FIG. 3, the ink cartridge (7) has a cartridge body (41)
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10 inkjet heads for ejecting respective four ink droplets including yellow
(Y), cyan (C, magenta (M and black (Bk). Hereinabove, a plurality of ink
ejection ports of the recording head 134 are arranged in a direction
intersecting with the main scanning direction. The recording head 134
defines an ink droplet ejecting direction turning dowward. 15 Exanpl es of
the inkjet head constituting the recording head 134 include the one having
t he fol | eeeivingtherairan inkdbstubeni k42)absonemgythegandhatinmg spedificf or
ejecting the ink: a piezoelectric actuator such as piezoelectric el enent,

the 11 qui by TE RgtatERpRAZeRITb) Bnith Bl DHbRY et bt OO P

resistor, a shape-nenorizing alloy actuator using netal phase variation
at t ri butiabidhered tewebdal oran vhpegeperming ofa cake ¢43)pahdtis a maduebich i289 usi ng
el ectrostatic force. The carriage 133 is provided with subtanks 135 for

suppl yin arkous __celqr inks tg. the recordi ead 134.. By wa f an ink
supbly 1A B gy A | T B2 RBERD SR AlSE B s iR a5"  om
the ink cartridge 1 5 (nounted to an ink cartridge nounting portion) of the

present sunhead urethan®©fiodrh anclt therlilkeandAftessbaingaparprbeddelygnperted dm f or
feeding a paper sheet 142 | oaded on a paper |oading portion 141 (pressure

D3 ani cthe @RpBREE ey B, the e obepebon i sl Sh 8B i andt wii o 1 s
made of material having a large 10 friction coefficient, where the lunula

rol | 143 separBliesadelid3pepedte ahredtigd Bady MH-Hhis-Dbssapsttanvhith ishe t hus
separ at ed paper sheet 142 fromthe paper |oading section 141. The

separati ag, DA 4 SullEay pbe (455 iRPREEACHD 18 b thd Besiati PBead
(6). The ink supply port (45) has an inner periphery to mating with a seal
10 ring (46). The upper cover member (44) is formed with an atmospheric
opening (47).
A cap member (50) is mounted to the cartridge body (41). The cap
member (50) may prevent leak of the inside ink which leak may be caused by
a compressive deformation of the case (43) in the following state: i) before
15 loading and when the ink supply port (45) is blocked, handling the ink
_cartridge (7) for loading or transportation, or ii) when a pressure is applied to
a wide sidewall during vacuum packing.
As 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
20  oxygen permeability of 100 ml/m2 or more. The seal member (55) has such a

dimension as to seal the atmospheric opening (47) and a plurality of grooves
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As a conveying portion for conveying below the recording head 134 the 15

t hus supplied paper sheet 142 fromthe paper supply portion, there are
provi ded 0. 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 fromthe paper supply portion via
a guide 145) Dby interposing the paper sheet 142 between the conveyor belt
151 and @8éwitck sxmfasmedoaiommditde, atmidspharic opening (4g)i deals® ther t ur ni ng

t he paper sheet 142 (which is conveyed substantially vertically upward) by

about 90 r . 4 he conveyor
Dol 15 mosHoBR Rkt (A4S o U ORHRPRSD ERGEE dtRiR 0% e
conveyor belt 151's side by nmeans of a pressing nenber 154. Mboreover,

t her e i speymeaabdlty ef T bhmdinrhor wioke maySeringtabont tle follomangieffgetini t f or
charging a surface of the conveyor belt 151. 5 Herein, the conveyor belt
151 is an endlﬁ%ﬁpelt which is bridged between a conveyor belt 157 and a
tension roller ., to thereby have such a structure to as rotate in the
belt conveying direction. The conveyor belt 151 is nmade froma pure resin
whicls is not sEixremt gk folowesg statadk withthebartnidgeds) padkiedaneds mbout 40 m
The conveyor belt 151 has i) a surface |ayer for paper 10 absorbing face

which is made {r f1Q ampl e, ETFE; pure.materjal, a ii).a back Iayer
(internmediary ieggé%ﬁegrﬁggg{tg%qﬁm%grp[aﬁ:kl mEHbeT Wf-dc%OfrF&’sQf‘Wél mat eri al
as that for the surface layer and is subjected to the resistance control.
The conveyor Heitinidtdlfiaand thedids demtvikéree faoguiid eermobieility Glnd ®ithl5

| ocat ed corresponding to a printing-photographing area defined by the
recordi ng head,134, ,As a I ejecting portion for ejecting the paper
sheet 142 rec%hﬁéﬂk telng 10408E"

state 1) an atmosphere present in a space (A) (see FIG. 3) that is

10 formed 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 member (55) to a space
(between the cartridge body (41) and the pack member which is disposed
outside the cartridge body (41)) having a high degree of vacuum, thus
15 1mproving degassing of the .ink.
FIG. 4 shows a structural example of a record cartridge which is
provided with an ink receiver (receiving therein the recording liquid) and a
head portion for ejecting the recording liquid.
Specifically, a record unit (30) is of a serial type, which includes main
20  elements éuch as an inkjet head (6), an ink tank (41) for receiving therein the

recording liquid fed to the inkjet head (6), and a cover member for sealing an
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.by the recording head 134, there are provided a separating claw 171 for
separating the paper sheet 142 fromthe conveyor belt 151, a paper ejecting
20 roller 172, a paper ejecting roll 173, and the paper ejecting tray 103
bel ow the ejecting roller 172. 31 On a backface of the apparatus body 101,
a both-face paper supply wunit 181 is detachably nounted. The both-face

paper supply unit 181 takes therein the paper sheet 142 returned in an
opposi t einmet payt of thecinkdankf(4ihe Thomlchead RF)tis fEmedwith 2 pbusdidyt he t hus
t aken paper sheet 142 to thereby 5 supply the paper sheet 142 again to

papor - sulars e 02 of Yedlg O RO lE aiRT: OYRE i lbpdning [B%ORh L 77 E

portion 182. Wth the above structure of the inkjet recordi ng apparatus,
t he papeled tshemmmén livpid bhamdparlaveshone lywapef andnksupiplye tule mott he
paper supply 10 portion substantially vertically upward, and then be

gui ded by th ui;de, 145, . apnd; then be inte sed between t.he convey.or belt
To1"and T, DS g BF eish it BT oiend A 3R ol SRR milll pf SRR ey 142
guirded by the conveyor guide 153, the paper sheet 142 may be pressed on to
t he convsignal freht a 1&dridevierisdyol hichesigmal ipriessitad frosh lanldsctirode t ur ni ng by
about 900. 15 Herei nabove, the conveyor belt 157 is charged by the charging

roller , d_the.paper.sheeat 142 is electr.gstatical bsorbed to the
Conveyor (12 « TRE reettaiRERs i shinnt Wnp s friSlied Bt SGulea 8RR or i ng
the recording head 134 corresponding to an inmage signal can nake a

-recor di ngypeforlbubbile tye whidctdmbe phedudel atrlowlcekt dae th&sstaidtargry paper
sheet 142. Then, after the 20 paper sheet 142 is conveyed by a

predet o 1 nefl ATouDl{ RS OGK(e L Lo LG0T, Sl R PESR LA g VYN @
energy. The recording liquid of the present invention, with at least one of
10 polyol having 8 tq 11 carbon atoms and glycol ether having 8 to 11 carbon
atoms added thereto in the printing method such as the above bubble type,
thermal type and the like, can improve wetting property to a thermal element.
With this, even a small amount of addition of the above components can bring
about the ejection stability and frequency stability, and increase safety, which
15  is preferable.
FIG. 5 shows an external perspective view of the ink cartridge,
according to another example.
In an ink cartridge (1) in FIG. 5, an ink bag (2) is cased in a case body
{3). The case body (3) is composed of a first structural member (11), a second
20 = structural member (12) and a third structural member (18) which are so

structured as to be secured by a screw member (82). With the above
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32 signifying that the back end of the paper sheet 142 reached the
recording area received, the recording operation is to be ended, to

t hereby eject the paper sheet 142 to the paper ejecting tray 103. Wen it
is sensed that the ink remant comes to "near end" in the 5 subtank 135, a
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

cart ri dggructaire the injrecaztmdgd \)@anit@mrevmwdtﬁemibﬂinganﬁwr be 1 is used up,
replacing only the ink bag 2 is possible by disassenbling the case body 3.

cing only ag 2 is | di sasse | g
i ont 1 e ioeOl et Rle £ Buod (P1p RORE YIS L Riontoflife SRR 11

appar atus body 101 has a bl ocked wupper portion (for exanple, the ink
cartri dgeectrdingrapparatats hadya rack, or when an object is put on the upper
face of the apparatus body 101), replacing the ink <cartridge 1 is

acconpl i shed wt h. . r.ei V. ri:h i.S ;the serial .ipgkyet
recordi ng app\gr‘% hr_gfé hlélag? g@&gﬁlﬁ}g%jﬁ %lg?jl{agflvﬁheaﬁlrue]gesr?pp?% %rﬁt(lﬂéjn may

al so be applied to so-called a Iine head recording apparatus where the
nozzlses am epemimigtyoatiohy(53) forrthe dnk supplyf porin(25), a deingpegtionddifor density is
such that it is substantially the sanme as the target image resolution or

several fractio of .t he tar i e resolution, 20, to be,arranged with
the. 1 ocoPULRY R RedmE e ) thPeredE e A RedBi &l g appar at us
her ei nabove i nclude PC (host 33 conputer) and an output print for digital
camer a. disnadditingthe mkeomptiidgo(l) frdre the vocatidivg apparaatis boligrehoddbove

i ncl ude an apparatus of conplicated functions such as fax, scanner,

tel ephonﬁor%ﬂ)% (téﬁ?, a Igllﬁ%'e portion (44), and a guide portion {(45). Moreover, the ink

cartridge (1) is provided with a color identifying unit (64) for presenting the

10 1ink color.

Hereinafter described referring to FIG. 6 is an example of the inkjet
recording apparatus using the ink cartridge (1). FIG. 6 is a schematic for
explaining an entire structure of the mechanism part of the inkjet recording
apparatus.

15 The inkjet recording apparatus is provided with an apparatus body
101, a paper supply tray 102 installed to the apparatus body 101 and loaded
with a paper sheet, a paper ejecting tray 103 installed to the apparatus body
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,

20 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 the inclined front
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When being used as the output printer of the PC, the inkjet recording 5
apparatus is to be connected to the PC via a cable and controll ed by neans
of a driver software installed in the PC. The following Table | and Table
2 show the way of recording by using the inks to be selected according to
the types of the recording nmedium under the present invention. In the
Table 1 and the Table 2, C denotes cyan ink, M 10 denotes nmgenta ink, Y
denot es §aster dage T2, sheraamteprovitedothegiasieniejdabigptray WMBemdbtlechaperk does not
contain resin emul sion) Recordi ng nedi unCol or nodeMbnochr one node

Thr ee-co = L ng. {KHP sheetrecordi ng (K) not
used(W n%@p&é%&@%?&a@%é?ﬁtﬁ%ggﬁrgf%w ‘ee-color (CAN) recording
recording (K) not used(10 not used Four-col or (CMyK)(One-color (10
recording, or I Hieapraretuebodiildbfaus-seehan KIGVSKby meearsifieggidale coat
paper Four - col or ( CMYK) One-col or GO recordi ng, or recordi ngfour-col or (CWK)

o e ARG ek 320 N teh BB e e R 9
recordi ng, or recordingfour-color (CWK) recording d oss paper Four-col or
( WK Onthecmladm s¢ahfhingaliredtiog, whiere o gdidegfodul 3 el soguideMyinbeecor di ng
which is laterally suspended to a right plate (not shown) and a left plate (not
shown). With the above structure, a main scanning motor (not shown) may
move the carriage 133 for scanning.
The carriage 133 is provided with a recording head 134 having four
10  inkjet heads for ejecting respective four ink droplets including yellow (Y), cyan
(C), magenta (M) and black (Bk). Hereinaboye, a plurality of ink ejection
ports of the recording head 134 are arranged in a direction intersecting with
the main scanning direction, The recording head 134 defines an ink droplet
eje.cting direction turning downward.
15 | Examples of the inkjet head constituting the recording head 134
include the one having the following actuators and the like as energy
generating unit for ejecting the ink: a piezoelectric actuator such as
piezoelectric element, a thermal actuator using phasé variation attributable
to film boiling of the liquid by using electric heat exchanger element such as

20 exothermic resistor, a shape-memorizing alloy actuator using metal phase

variation attributable to temperature change, and an electrostatic actuator
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Pl ai n paper Four-col or (CWK) One-col or (10 recording, or recordingfour-col or
(CWK) recording Mat coat paper Four-col or (CWK)One-color (Wrecording, or
recordi ngf our-col or (CWK) recordi ng Wien the sel f-dispersion black ink
does not contain the resin emulsion, 5 for the recordi ng nmedi um (such as
OHP sheet and gl oss paper) having fine pore in the ink accepting |ayer
surface, the black ink is substantially not used mainly due to

det er i orasing electrastatic farsé.st ance. Wien the sel f-di spersion bl ack ink
contains the resin emulsion, the black ink is used due to inproved

er oi nal terdenlt FRER A oL EoeP e s B s R BRRE vaile | ne

recording mediumis provided, on a transparent base naterial thereof, with
t he i nk exdoepkistg thayecordiegbéad 184e Bygowadofan imdd supplyi tibe ieotOHP sheet and
the like), the three color inks CW are to be used for the color node. The

cal | od” SRR EREEHAIERe BnBHELHORY SR foo A8 el eetiaR 1 ¢ 107 (e

foll owi ng reason: Wien the ink accepting |ayer of the recording 35 nmedi um
has i5ts yuntedrip ancimk wftridge mountnmy phmipn) bétid prdsephitvertiong t he
sel f-di spersion black ink may crack the recording part. Wen the ink

ept i I t di di i ] t s |
RCECPLI 19, |, O b 501 0o A T, B e SRR SR 7 1 |V

resistance 5 and thereby be peeled off with ease. The pignent of the

sel f - di sylmesildR lbddaakon apapealsatding pogeopdal i(preasdirapkiter ofahpinipeper Neat e
into the ink accepting I|ayer, and thereby may renmain on the surface.

g/g;rggxggﬁuépﬁgttpgggmggg%q #Qéqp}rﬁfeldf a Csjtialssi)r%q:ﬁligoﬂlacf) LTZE lévhllcr:ﬁ( isdgpepsosggtto %ont ain a
lunula roll 143 (paper feed roll), and which is made of material having a large
10 friction coefficient, where the lunula roll 143 separates the paper sheet 142
one-by-one and conveys the thus separated paper sheet 142 from the paper
loading section 141. The separating pad 144 is biased to the paper feed roll
143’s side.
As a conveying portion for conveying below the recording head 134 the
15 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 interposing the paper sheet 142 between the conveyor belt 151 and the

20  counter roller 152, iii) a conveyor guide 153 for turning the paper sheet 142

_(which is conveyed substantially vertically upward) by about 90°, to thereby
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‘The col or inks CW al so have pignent as coloring agent. The color inks 10
CW can, however, bring about a record inage that is excellent in friction
resi stance for the follow ng reason: The vinyl polyner, the polyester

pol yner, the pol yurethane polymer and the |ike, which are used as a
polymer formng the polyner enul sion, have high conpatibility with the ink
accepting layer, sufficiently acconplishing an effect as binder of the

- col ori ngsmgefitly pu5 the papeeskentel 42easthe, canveytiebeld d61pand o arshankndne node,
the recording is to be carried out with the three colors CW, nanely,

opaque oeeirp BRI Raddfs Rk oS BEOL BRI TR B RRAE S <l Sce

having a gloss (nanely, 20 in the case of gloss paper and the like), the
col-or nopeesamg memberiddhr dereowen] theredstprotgled ecchatgihgwdllert 16 tree col or
i nks CMY, for the reasons 36 described in the above OHP sheet's case. Wen

h k RQ: i um: | |.ad h I de | b ded with
Four ool BPHEE b R cRRRRe o NGRS B Rt Tk e

accepting |l ayer, has a rough surface of the recording nmedium and has 5
| ar g&r i rregul Hetrdiy, tHeadorivegohilt 5@ ds aarchdlées glloehigappdiridd¥d h t he above
features of the plain paper, even when the black part is recorded using the

| f-di ' bl ack ink,, ' t. b tect th t [
on |t he Barvesac SunaP Rett i Rl TRt B tNee B YorGCrauoiers S | n the
case of the nonochrone node, the black ink only is to be used for the

r ecor di ngirut¥urd Qo taBerottedanhe beltarvhiveiingt dieeqiom. n Tapemviesot belt Ane
generally used at the office and is not provided with the ink accepting

| ayer. When t,he recordi ng nediumis proyided, on the opaque base. materi al
y 1s made %romapure 1%s1nw ch 1s not subjected to resastancg contro an(f has

thickness about 40 pm. The conveyor belt 151 has i) a surface layer for paper

10  absorbing face which is made from, for example, ETFE pure material, and ii) a
back layer (intermediary resistance layer, earth layer) which has the same
material as that for the surface layer and is subjected to the resistance
control.

The conveyor belt 151 has a backside where a guide member 161 is

15 located corresponding to a printing-photographing area defined by.the
i‘ecording head 134.

As a paper ejecting portion for ejecting the paper sheet 142 recorded
by the recording head 134, there are provided a separating claw 171 for
separating the paper sheet 142 from the conveyor belt 151, a paper ejecting

20 roller 172, a paper ejecting roll 173, and the paper ejecting tray 103 below the

ejecting roller 172. .
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thereof, with the ink accepting |ayer having the surface free fromthe
gloss, 1like the case of the plain paper, the color node is to be recorded
with the four 15 inks CMYK. On the other hand is this case, for the
nmonochrome node, the black ink alone is to be used for the recording. A
mat coat which is referred to as a special paper sheet for the inkjet has
conparatively a large irregularity, although not as |large as that of the
pl ai n paper. Therdiapkéacenidhe appabitaskbodyal(l, efbathdasmpapeasugmdper i s
recorded using the self-dispersion black ink, the 20 pignent may be

o oL et e R e LR AR SR BRI WG RSSO

system of the |nkj et recordi ng apparatus of the present invention. The
print systereinhids pajershecobpreturhod imnd appsitatretary@rectivaref thehe host
computer 101 transforms document data conposed of a character part, a line

ar awi ng SomeREBRsdoR S PR R B bt RbEEL 7 i ereBRnge. The

host conputer 101 has a controlli ng portl on 110 realized by a
m cr éconguipdy the gapenghde®42R@AMin RAMetmcen tiee todsser Tdsidaelclﬁﬁ #od theeg 10
portion 110 may carry out an appl ication software 111, to thereby devel op

| ect i t t th t t,
the °1 1 reoePuiy TR . THRGoERaaB Brt Ay AR, b 0o BRI e o 1126
to be converted into a print data (PDL) which is the drawi ng comand row

|nterprep@dadﬁﬁ]ﬁmmaﬁmw@arﬁddhpc&tmmmr driver software 113, thereby
to 15 be transferred to the printer 102. The printer 102 is a printing

apparatus (t ha\kfiﬂhstlﬁeafb%@eestxglictﬁgé Q% %hrcleginijet recording apparatus, the paper

sheet 142 may be separated one by one and supplied from the paper supply

10  portion substantially vertically upward, and then be guided by the guide 145,
and then be interposed between the conveyor belt 151 and the counter roller
152. Then, with the end of the paper sheet 142 guided by the conveyor guide
153, the paper sheet 142 may be pressed on to the conveyor belt 151 by means
of the end pressing roll 155 for turning by about 90°.

15 Hereinabove, the conveyor belt 157 is charged by the charging roller

| 156, and the paper sheet 142 is electrostatically 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 droplet to the stationary paper sheet 142. Then, after the

20 paper sheet 142 is conveyed by a predetermined amount, the next line

recording is to be carried out. With a recoding end signal received or a signal
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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 conputer 101 to
an 20 input buffer 121. The printer controller 120 may interpret the

drawi ng command row of 38 the print data 114 stored in the input buffer
121. When the thus interpreted draw ng conmand row is color information, a

col or cosigeifyingthatdhée bate 2nd wéyhe aaper shaetiliZ2aepchedthe wcordingtareat
(generating black color (BG/ renoving under color (UCR) and ii) a

amount) A ERe AL EbrBE ettt SR BEebddl R RTR Gk BEaaR% 2 e 1 n

the case of the drawing information, a bitmap generating nodule 123 may
devel op shetddrig thatpapenejeotiaghraydf3nenory 124 in accordance wth the
CMYK val ue determ ned by the col or converting nodule 122. \Wen 10 the

drawi ng conma i S .a.print cQ nd. _the bit image»whi,£h was so
far devel opedr@rrlllefl hlglﬁé%n%ﬁg%}ﬁ%%}ﬁl%%9n€%0%?? %aﬁ'ﬁg&%hénttg%ord paper
wi th an engine (inkjet head portion) 125. Hereinafter described is the

col or5 cosvsankn@sradiredetb2inéd shmuntrof sekis tobestpdied fd (he shldhnks a
general col or converting nodul e, 15 according to the conventi onal

technol o A B treating portion 130 may subject an input RGB to a
BG UCR p?%%gc?m%eufcrﬁge‘é?rﬁgﬁg?qto thereby convert the input RGB into CMWK.
In the case of the character part and the I|ine drawi ng part, the input RGB
her ei nabove si@htH tlesinkidtarecoleling appatatusiitvingske otk theridgotlagtthphy part,
the input RGB signifies density of each pixel. 20 Mreover, when the total

of the prePéeIIn? il?%%rtio%, Bvrheecrilet %ri%inc%g'tr\{géeuf’is used up, replacing only the ink

bag 2 is possible by disassemblhing the case body 3. Even when the ink

10 cartridge 1 is put longitudinally and loaded on the front face, the ink can be
supplied 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 is put on the upper face of the apparatus body 101), replacing the ink
cartridge 1 is accomplished with ease.

15 Hereinabove described is the serial inkjet recording apparatus. The
recording liquid of the present invention may also be applied to so-called a line
head recording apparatus Whefe the nozzles are arbitrarily arranged in a
form of a zigzag, and the density is such that it is substantially the same as
the target image resolution or several fractions of the target image resolution,

20 - to be arranged With the recording medium’s width or more.

Examples of the recording apparatus hereinabove include PC (host
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a total amount controlling-treating portion 131 nmay correct the total
CWK' s 39 value within the predeterm ned value, and finally y conversion is
to be carried out with ay table 132. The total anount
controlling-treating portion 131 and the y table 132 table are reversible.
The printer controller 120 and the color converting nodule 122 subject 5
-the character part, the line drawi ng part and the photograph part of the
dr awi ng competer) avdasfouthut guiet fendigitel sameraesheadditizny edafipdesolt bl ack
generating procedural treatnments and respectively di fferent under col or

renoval . n , the total
anmount cont ro %#Pgﬁétﬁgﬁg{e%%lr[{a:%on Y@(ﬂu épaq%%l co(%?%ﬁger part, the
| i ne draw ng part and the phot ograph part of the drawi ng command row of

t he docuivextiodasach asdaxtscahsentelepbpre tindehy likdi f f erent in-printing ink's
total anounts. The host corrputer 101 of the print system may convert the

or it Syst em - WeehRr g PG i P SRR Ib BEoc T pICTRR MRS Frebatind <"

respectively for the character part, the line drawing part and the

phot &gr agfpagratts of totheacotihaviedgo the Mnth & cable fanld contrblleyd Bymaechht oBp

i magi ng. Then, the printing is to be carried out on the data record paper
which is sub ed to %%g(f rragi ng. In the printer 102, the character
part, th¥ V? 41 e 20 phot ograph part of the drawing
command row are to be subjected to different in-printing ink' anmount
~control s resp€elhé fdlowing@ablld Gand Bdlsdw shobl thokweiy af redvrdin gt bR

structure of the col or
the inks to be selected according to the types of the recording medium, under
the present invention. In the Table 1 and the Table 2, C denotes cyan ink, M
10 - denotes magenta ink, Y denotes yellow ink and K denotes black ink.

Table 1

(When black ink does not contain resin emulsion)

Recording medium | Color mode Monochrome mode
Three-color (CMY) Three-color (CMY) recording

OHP sheet recording (K) not used | (K) not used

Gloss paper Three-color (CMY) Three-color (CMY) recording
recording (K) not used | (K) not used

Plain paper Four-color (CMYK) One-color (K) recording, or
recording four-color (CMYK) recording

Mat coat paper Four-color {(CMYK) One-color (K) recording, or
recording four-color (CMYK) recording
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converting nodule 122 in FIG 7. The color converting nodule 122 in FIG 9

has the followi ng difference fromthe conventi onal

in

converting nodule 122 in FIG
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by cyan density, magenta density and yell ow density,
is to be replaced with bl ack.

d anount
dhesi on 5 anount
ol e.

i s decreased,

and

In this case, the

for the recording medium (such as OHP sheet and gloss paper) having fine

t he thus
i nk's

t her eby sharpeni ng the docunent data
When the self-dispersion black ink does not contain the resin emulsion,

pore in the ink accepting layer surface, the black ink is substantially not used

mainly due to deteriorated friction resistance.

When the self-dispersion

black ink contains the resin emulsion, the black ink is used due to improved

friction resistance even to the OHP sheet and the gloss paper.

Hereinafter 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 Y,

which is what is called a composite black. The above formation of the black

part is for the following reason: When the ink accepting layer of the recording
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In the above manner, the BG UCR procedural treatnent can be carried out

W t hout decreasi ng the gradation of the photograph part of the docunent
data or wi thout damagi ng sharpness of the character part. FIG 11 shows a
i ne drawi ng for explaining the BG UCR procedural 10 treatments for the
phot ograph part in the BG UCR treating portion 140. As is seen
respectively in FIG 11B and FIG 11A, the photograph part puts enphases
on t he ghadumdmsdbsimaie componpnt ebiestmmegonsing the bBekyast egingthe t r eat nent
and the UCR procedural treatment. Wth this, the BG procedural treatnent

xtont thar CREEFR Rl RETHAT Thak thd RebRibB el Mtentfbind 12 Purer ana

"back-through” are not caused by the total adhesion amount. The description
i s to beaseapgtingdaydérofdheaecdrading medivncisdiade pEtraaspient ppuouslayan
optically transparent recording nediumwhich is provided, on a transparent

base matgrisal et i i 18] I I . e 20 on a
recor di n%ar(rig(?if Eﬁ]&r\%ﬁ%%ﬁﬁésb%}'tg@?%gg ,e q‘%g@&%%%@é%&% e?riléltfg ees(rgsé%#{ ) Cwith an
i nk accepting | ayer having a gl oss. Wen recodi ng the nonochrone 42 i mage
or the cahdthénehyde(pdelahoffizgtinepbair AThe pignientoifahs seltdieperaivor bliank i s
carried out with the color ink only, substantially w thout the black ink.

mor e pr b Aing Tl AR AR B SRR h oA Bt el BhpEon 181" n

FIG 9 controls respectively different ink's total amunts of the
char act elaypgrand theeeby may whmaminnm s surdack. t Mopvetnghapigpant of fiiee above
BG& UCR procedural treatnent can decrease the ink's adhesion amount. This

ggggﬁg;i sgqu igfsgpysqgﬁ%‘fg({k T %L{ﬁgeadco\mggnetnqetﬂag %lé%s z«ilssbitnr&%r.GWK or a

The color inks CMY also have pigment as coloring agent. The color inks

10 CMY can, however, bring about a record image that is excellent in friction
resistance for the following reason: The vinyl polymer, the polyester polymer,
the polyurethane polymer and the like, which are used as a polymer forming
the polymer emulsion, have high compatibility with the ink accepting layer,
sufficiently accomplishing an effect as binder of the coloring agent.

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

When a recording medium is provided, on an opaque base material

thereof, with an ink accepting layer having a surface having a gloss (namely,

20  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 CMY, for the reasons
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10 Therefore, for suppressing the ink's bleeding, the total anmount control
is to be carried out on the C= value that is subjected to the BG UCR
procedural treatnment. In general, the ink's bleeding my easily be caused
to the character edge, the thin line edge and the like. In terns of this,
for input to the total 15 anmount controlling-treating portion 141,
decreasing the ink's total anobunt in the case of the character part and the
| i ne dr sddsegibpdin thambsuppdEB shedtds ¢ask: s bl eedi ng of the character part
and-the line drawing part w thout damaging the gradation and the hue of

win ey an o iaD s Siaing BEYm et pARRBISLAR bRAkRs RERET " 21 Do

suppressed W thout decreasing the gradation of the photograph part of the
docunent regardedsgitbriodunelgr mgks Od1¥Kar dihegdanf paper ishert pevedegavithof t he
docunent data. Then, the ink's bl eeding nmay be dependent on the printer

102's i -1.0- I I r aper ...and the pri out put
envi r onnidnt i acbPaRE TS, fad b SHERE Burtots OF ol PBEaimB IR B o
adjustnment 5 anmount relative to the standard total control amount which is

desi gnatledgdryireepudpriythan the OXHBshéetodnd tlovplosobaplie PVithtthe abdReor by the
printer deriver software 113 can absorb variation attributable to the

machi ne-t o: machi.n i.fference and, the o t_environment. .Fl 12 shows a
b1 ek i e g W PP HBRcveB et Tpe Bl nea e FEPRIR ue b | ng nodute
122 in FIG 7 of the present invention. A total anpbunt control fine

adj ust meself-dmpuoesidd Hladk ke bhopigmbet magbechiotected by dht protrasion dn ne

drawi ng part and photograph part inputted froman input unit 143 is to be

st at phe Lolal AmRUNt ceqntr ol Lindsl LRAL R ROLLLON Yilg The,ipput unit
the monochrome mode, the black ink only is to be used for the recording. Of
10 the present invention, the plain paper is the one generally used at the office
and is not provided with the ink accepting layer.

When the recording medium is provided, on the opaque base material
thereof, with the ink accepting layer having the surface free from the gloss,
like the case of the plain paper, the color mode is to be recorded with the four

15 inks 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 coat which is referred
to as a special paper sheet for the inkjet has comparatively a large irregularity,
although not as large as that of the plain paper. Theréfore, when the black
part of the mat coat paper is recorded using the self-dispersion black ink, the

20  pigment may be protected by the protrusion on the surface, securing friction

resistance of the record image.
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operated by O the operation portion of the printer 102 or by Wa printer
driver 15 which is realized by the printer controller 120 carrying out the
printer driver software 113. In the above print system the input unit 143
operated by the operation portion or the printer driver can input to the
total amount controlling-treating portion 141 the total anount control
fine adjustnent 20 value 144 of the in-printing inks adaptable respectively
to the char actBlG.gawta blochelidgraen dhewingyap axampde df thesyshemodithph part of
the drawi ng command row 44 of the docunent data. Nanely, the input unit 143

i nputs tgl?ipét'ﬂégo@hg%ggpéttu}\éa&fléﬁaﬁe%e%m{r&%t%ﬂ nting ink's total anounts

adapt abl espec the line drawi ng part, and

t he photograph part of the drawing command row. 5 of the docunment data. In
t he above nanriBre pfint spsiem bas ahwst bampoter 1@hand at prenterid2dwdwirag part,
and t he phot ograph part of the docunent data, the inks total anount

or 1 nt § notHeche ERTE: b Bt A0GrBEM BB BB AR DR ori i ng,

the print system according to this enbodi nent carries out the BG UCR
pr océ&durpdrt! a éaiendmatvingfinet, dnvea phgtdgriph patrt, amd(thizaidietert102 Magwi ng
patter'n is the character part, the line drawing part or the photograph

part) is determ ned t her eb nab ocedur al t.nent s..of the
Pespbot |SEETLp St Epmand BN PR bR comtrees TORGRBLS BRHA ¢ of the
data. Wth this, the gradation of t he photograph part 1is not decreased,
whi | e t hensgmr pness of the character part can be kept. Wen interpreting
the input data in the printing, the print system
The host computer 101 has a controlling portion 110 realized by a
microcomputer inducing CPU, ROM, RAM and the like. The controlling
10  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 photograph part. The document data 112 is to be
converted into a print data (PDL) which is the drawing command row
interpreted by the printer 102 with a printer driver software 113, thereby to
‘15  be transferred to the printer 102.
The printer 102 is 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
like may read the print data 114 transferred from the host computer 101 to an

20  input buffer 121.

The printer controller 120 may interpret the drawing command row of
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according to this enbodi nent carries out the ink's total anmpunt controlling
treatnent after the tag information (whether the drawi ng pattern is the 20
character part, the line drawing part or the photograph part) is
determ ned, thereby enabling the total ampbunt controls which are different
respectively 45 with the character part, the line drawing part and the
phot ograph part of the docunent data. When interpreting the input data in
t he pri nitherprint datapllshstosgd irethe ayovridiffey 12d. t Wheer tbe thuentteraretedj ust t he

ink's total control amobunts of the 5 respective character part, line
dr awi ng . . Lb hn. t Lgent is the
print sytgltad;&nﬁn%%g\f'\ﬁggfrﬁ%ﬁgg cg@?%ﬁ"%ﬁ%’&%‘%@ cﬁg\%ﬂ%g%g%o%?ﬂggef unction

of the host conputer 101 and the printer 102 can be used |ikewise. In the
above camay camsnouhs acmmcedital hrpaiorenit dgemerd tinigeblhelk eclof (BEY 10 printing
apparatus convert the docunent data into the drawing command row and the

hat b riapane phlit oSl PP a g T BeeMBRRE babbist ¢ o7 et under

col or renoval procedural treatnents are to be carried out respectively on
t he Gharanitesllipgran in-pentinganiisaatal gpauit) atecthichebsplbotvest tphddbwipgrt of the
drawi ng conmand row, followed by the bitmap imaging. Moreover, it is

accept abl e that, a cont rql L1 nit for controlling different in-printing
ink's to‘foéﬁlmgr‘?!glﬁ?tws“}r%g m% “up for carrying out controls respectively
of the character part, the line drawing part and the photograph part of

the drawi ng cadmirccasewf tRO dvowag/eiformativs, abitapipgdrerhtiak hbéuleper at i on
portion and the like function as an input setting unit for inputting the

I n-print iﬁg n'ixagrkcliesvetlgﬁ 5y Idrawing pattern on a bitmap memory 124 in accordance
with the CMYK value determined by the color converting module 122. When

10  the drawing command is a print start command, the bitmap image which was
so far developed on the bitmap memory 124 may be printed on the record
paper with an engine (inkjet head portion) 125.

Hereinafter described is the color converting module 122 of the
present invention. FIG. 8 shows a general color converting module,

15 according to the conventional technology. A BG/UCR treating portion 130
may subject an input RGB to a BG/UCR procedural treatment, to thereby
convert the input RGB into CMYK. In the case of the character part and the
line drawing part, the input RGB hereinabove signifies color density. In the
case of: j:he photography part, the input RGB signifies (iensity of each pixel.

20 Moreover, when the total of the CMYK is over a predetermined value,

a total amount controlling-treating portion 131 may correct the total CMYK's
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- 46 anmounts adapted respectively to the character part, the line draw ng
part and the photograph part of the drawing command row. Hereinafter
described is the ink used for the present invention. A first feature of the
ink of the present invention is use of an aqueous 5 ink and an aqueous ink
set which ink has a | ow surface tension of 40 MV mor |ess at 25C. After
studyi ng hard on various neasures for inproving dryness of the record
i'mage, tvaupmatkim thermredetermihed aahwoy aodtiine]lay perstersigntindo barchaded t ensi on
of the ink to 40 mM\Vmor |ess can bring about a speedy penetration-drying
to subst ant RY or i1 ension. 1 he i nk
of 0 myy Wittty Btle 183CT FRThEN oM St iR R ECA B b Shion Eafhnll o

t hereby even a high-viscosity ink of 8 nPasec or nore (25C) can inprove

f r equencthereisbdnd a2 amlereeamekasiblei nprove ej ection stability. The ink

havi ng the above | ow surface t ensi on can be obtai ned by conmbining a polyol
(having 8 to ether ayin l,carbon 15
“atons) with arjlrﬂhaen %1?1?(21' SUrf i Oaalgi %onbveéﬁpg&& ?tl%g\ Sélgl:(?ﬁd
feature of the present |nvent|on is a rerrarkable i nprovenment in printing
qual ict y .the dwiragtea plairtythe lseokiawing parf and thetphotdgraphnaaseftler nore (250C),
and nore preferably 8 nPasec or nore (25C) A lowviscosity ink of about 3

nPasec ( used for,a con nt, onal et 2 ri.n it ter
content  GEips P dhd JofaARERR dofiiient AkCo EoRBR RS iR adl ) of o
- mPasec (25C) can render its water content of about 50% 47 by wei ght or

| ess, i ngareaating proésiurabtreatmapataand pesprictivélyadiffedeniheidearcoldgik dr opl et
reaches a paper face) 2.0 tinmes to 3.0 tinmes. Wth this, a high-density

removal procedural treatments, followed by bit-imaging.
Moreover, the total amount controlling-treating portion 131 subject
10 the character part, the line drawing part and the photograph part of the
drawing command row of the document data to controls of respectively
different in-printing ink’s total amounts.
The host computer 101 of the print system may convert the document
data into the drawing command row, and the printer 102 of the print system
15 may carry out different BG/UCR procedural treatments.respectively for the
character part, the line drawing part and the photograph part of the drawing
eommand row, followed by the bitmap imaging. Then, the printing is 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
20 photograph part of the drawing command row are to be subjected to different

in-printing ink’ amount controls respectively.
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pi gment can increase its cohesion rate on the paper face, thus

" substantially elimnating the feathering. 5 Athird feature of the present
invention is that coloring naterial in the ink has a preferable density of
8% by weight or nore (solid content), and nore preferably 10% by wei ght or
nore (solid content). Increasing polyner enul sion density or pignent
density can increase ink's viscosity, thereby easing cohesion of the

pi gnent on t hdKurd shawoa block diagrawod smiotler styeetuaé of the cdor r ecor di ng
medi um and i nprovi ng coloring density and color tone, in addition,

subst ant | el im i : t i t pr esent
inventid%%#éﬁ%ﬁgpﬂgﬂﬁ%&%g&%gﬁggﬁ?yhﬂ&% |ﬁﬁ§ asg%#éﬁgxﬁggégaﬁPgﬂx%gﬁa

m xture of glycerin with at | east one high-viscosity wetting agent

sel ect echds g bhewing differensé from theéonyteptimniah colo candrhimganedilelin
triethylene glycol, 1,6-hexanediol, propylene glycol, 1,5-pentanediol,

di et hyl YEO0l: 1 I ri | d

tri ot hyt &1 gty PR (5 il Rt R ¥, BREREe o ffing, | ¢
conventional m xture of a ethylene glycol (diethylene glycol) with a

gl ycér i npartlasidnthet pleothgiphvpstbshe RGIEvaiuegs aged; theam]ox conadrkiibgon to a
hi gh pi gnment 20 density, bring about a high-viscosity ink. The ink

conpositi f e sgnt_invent.ien is.nprefekabl rding 48 ink

av g | ORI Ty BIGTS Mgl S R b BRm i B I BACEEMAMSR ) 8™ pasec
or nore (25C), with a structure of the recording ink shown below Wth a
col or i ngpowiosr 140, tbgethpr mith tlye apditREBrinfematieper si ng the col ori ng
material as essential conpositions, the ink of the present -i nvention

contains 5 agepts_added upon.pnecessity such as .a ting agent
wat er - sol ubl ee]glF%BFﬁn Sygiem, ehtis § ngmﬁﬁggﬁ?%ﬂ}ecﬁﬁg‘rwgtpgﬂi e’éprganoni oni ¢
surfactant, an emul sion, a

that carries out the bitmapping of the document data on the printer controller

10 120’ side, thereby assuredly distinguishing whether the drawing pattern is
the character part, the line drawing part or the photograph part.

The BG/UCR treating portion 140 subjects the character part, the line
drawing part and the photograph part of the drawing command row to
respectively different black generating procedural treatments and

15 respectively different under color removal procedural treatments. In the
treatments, the color character and the colored line put emphasis on
sharpness than gradation, while the photograph part puts emphasis on
gradation and hue.

FIG. 10 shows a line drawing for explaining the BG/UCR procedural

20 treatments for the character part and the line drawing part in the BG/UCR

treating portion 140. As is seen respectively in FIG. 10B and FIG. 104, 100%
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preservative, a pHregulator, and the like. Mxing a wetting agent 1 with a
wetting agent 2 is for activating features of each of the wetting agents
and for adjusting viscosity, but the above m xing of the wetting agent 1
and the 10 wetting agent 2 is not always the case. (1) Coloring agent (2)
Wetting agent 1 (glycerin) (3) Wetting agent 2 (at |east one selected from
the group consisting of 1,3-butanediol, triethylene glycol,

1, 6- hexaBchmbedlprad;pwaémr@IayniolQO% 1R Iﬁ'oqm}urahwabm,endam t[ybene gl ycoI

di propyl ene glycol, trinethylol propane, and tr| nmet hyl ol ethane) (4)

vl OB fe ASNHS Rt Mol B0h2H 06 AR B AR ot 20

having 8 to 11 car bon atom; (7) Preservative 49 (8.) pHregulator (9) Pure
wat er Hebyecyeaf densitie scagdndd density tamdctallost dehsitgeand the thasldedoktedExanpl es
of a coloring material for the black ink include carbon black. 5

Pr ef er ab] rbon bl ack..i st he e rranufa ace _net hod,
channel g tﬁ) %ﬂe@l??%vltmaglﬁsoﬁl B}IF ﬁﬁ?%? b P(?al?él%taﬁj %18}1 15 nmto
40 nm a speC|f|c surface area 50 n2/g to 300 n2/g by BET absorbi ng

met had, amdunpis dedreagad, Sherebpahinapdninpgridb eloatilnent datnasaiwheler bon bl ack
having pH 6 or Iess, which has high density. Alternatively preferable are

Lhose so-cal lad .10 381 dh8Pehe BRIUCE Dol ordliShodoed B2 Don Bl 2ck

carried out without decreasing the gradation of the photograph part of the
document data or without damaging sharpness of the character part.
FIG. 11 shows a line drawing for explaining the BG/UCR procedural
10 treatments for the photograph part in the BG/UCR treating portion 140. As
1s seen respectively in FIG. 11B and FIG. 11A, the photograph part puts
emphases on the gradation and hue, to thereby carry out the BG procedural
treatment and the UCR procedural treatment. * With this, the BG procedural
treatment and the UCR'procedural treatment are to be carried out within
15  such an extent that the “color boundary bleeding,” “beading,” “drying failure”
- and “back-through” are not caused by the total adhesion amount.
The description is to be made in the case that the recording is carried
out on an optically transparent recording medium which is provided, on a
transparent base material thereof, with an ink accepting layer and carried out
20 on a recording medium which is provided, on an opaque material thereof, with

an ink accepting layer having a gloss. When recoding the monochrome
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acid treatnent, a carbon black subjected to sul fonation treatnment, a carbon
bl ack which is subjected to treatnment with di azoni um conpound and

i ntroduces ani oni c dissociation group such as carboxylic ac id. The bl ack
ink using the self- dispersion carbon black is excellent in 15 ejection
stability, and excellent in image density and character quality when
printing is carried out onto the plain paper. Contrary to the above, short
of fri cimhage erthestadorianage (which hasedphirehity bfcolexshribiengeostingis i ed out on
to a recording nmedium (such as gloss paper) that is provided with an ink

o st anerieiEl Bl aHE BT SR BhE, BbsisnRiaAR BRI bR Enks,, oot

enmul sion. A resin enmul sion neans an enul sion that has its continuous phase
as 50 waTherefaredtlaBG a15d the PR aomeattapmferretl udibed 00k er fesk) avd npreesi n
conpositions. The exanples of the resin conpositions of the dispersion
phase i\r}ﬁlle'f%% bg%l ic resin, vinyl acetate resin, styrene -butadiene
resin, yI""ci of 'de resin, acryl-styrene resin, butadiene resin, styrene
resin, and the like. 5 According to the preferable aspect of the present

i nvertt i on, theAtesl amdmtpoateiliegticathes sorbionyEr inBIGh9 centaolzonbi nat i on
of a hydrophilic part and a hydrophobic part. Particle dianeter of the

resin conpositign,;-as_|ong .as the emylsi.on n _be forne .S not
parti cu|é$3P§°?Yeﬁ¥t ?reggggkg%gqa&ag}o&gﬂﬁ Ogg%%fc’ﬁla%gerrﬁﬂr&r&*eeg%‘? and nore
preferably 5 nmto 100 nm .10 The resin enul sion can be obtained by m xing

t he resi drgwinig re and theailetographipani XThe abbee BEUCH prodedueabnd t he
surfactant in water. For exanple, an emrulsion of acrylic resin is obtained

PRI R TR W R T L AR R
the surfactant in water.
however, not accomplished when the input is the CMYK or a secondary color.
10  Therefore, for suppressing the ink’s bleeding, the total amount control is to be
carried out on the CMYK value that is subjected to the BG/U CR procedural
treatment.
In general, the ink’s bleeding may easily be caused to the character
edge, the thin line edge and the like. In terms of this, for input to the total
15 amount controlling-treating portion 141, decreasing the ink’é total amount in
the case of the character part and the line drawing part can suppress the ink’s
bleeding of the character part and the line drawing part without damaging
the gradation and the hue of the photograph part. Then, ﬁnallsr, the y
conversion is to be carried out Witil aytable 142.

20 In the above manner, the ink’s total amount can be suppressed

without decreasing the gradation of the photograph part of the document data
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15 A preferable ratio (weight ratio) of mxture of resin conposition to
surfactant is ordinarily 10:1 to 5:1. Use of the surfactant | ess than the
above range is unlikely to formthe enulsion, while nore than the above
range is likely to decrease waterproof of the ink or deteriorate
permeability, which are not preferable. 20 Ratio of resin (as dispersion
phase conponents of the emulsion) to water is 100 weight parts of resin
rel ati veont dapoging idietshsapness of theGhaeacthr psit pftheglashinwantetataand preferably
100 wei ght parts to 200 weight parts of water. The exanpl es of
comercially | ; | | . 02 and Mcro
Gel E-5002 (5?151?%1%33%?‘#%’?%?%9& ?n%)fgig g?ﬁ%a‘%ég‘%t# &{%?pprp%;%ergaqk%t), VONCOAT
4001 (acryl resin enul sion made by Daini ppon Ink 5 and Chem cal s

| ncor pormzachine-tsONaCkiNestiffard ey ranced papyt, andsthe nind sutput nmade by

Dai ni ppon I nk and Chem cals Incorporated), SAE-1014 (styrene-acryl resin

emul si on E . .. SK~200 (ackryl resi.n enul sion
de by SR T T Dhoyvidil e BERASNAC G (RN L' Of
the present invention is preferred to contain the resin emnulsion having
its rBesi amounposlativero the taltdard tokdlghhtod adiMuitywhwehdihtlesigabtdd e to t he

i nk conposition, and nore preferably 1% by weight to 25% by weight. The
resin enul sion.has pro ties such.as Vi.SCOS] increase _and, 15 cohesion,
cuppr e ot SRR AR ok SRaPHA g B8 R e o B M Bpfiden vt on 1o
the record material. Mreover, sone types of the resin enulsions may forma

coat fi | sofowarehEl3 envabsorbtvarisdion dtteibebyble tp the ngrhine-¢dnpachinesi st ance of
the print.

difference and the output environment.
FIG. 12 shows a block diagram of still another structure of the color

10 - converting module 122 in FIG. 7 of the present invention. A total amount

control fine adjustment value 144 of each of the respective character part, line

drawing part and photograph part inputted from an input unit 143 is to be set

at the total amount controlling-treating portion 141, The input unit 143 is

operated by 1) the operation portion of the printer 102 or by ii) a printer driver
15  which is realized by the printer controller 120 carrying out the printer driver

software 113.

In the above print system, the input unit 143 operated by the
operation portion or the printer driver can input. to the total amount
controlling-treating portion 141 the total amount control fine adjustment

20 ° value 144 of the in-printing inks adaptable respectively to the character part,

the line drawing part, and the photograph part of the drawing command row
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A coloring material for color ink is nmade of a polynmer enul sion which 20
conprises a polyner fine particle containing the coloring nateri al
insoluble in water or unlikely to dissolve in water. O the present
invention, the term 52 "containing coloring material"™ nmeans at |east one
of a first state of sealing the coloring material in the polyner fine
particle and a second state of absorbing the coloring material to a
sur f ace afftheldocpoleptrelatdi ne article. In this case, all the coloring
materials blended with the ink of the present invention are not 5

W thin o seopd A PheRRoRe e el Reb i U R bRRROpblSiireos: . “The

coloring material can be dispersed in the emulsion. As |ong as being
i nsol ublm-printingtink’sdotalmnmdedty ddapdalslecespedtivelyptethe dndabavipagt,t he
property to be absorbed by the polyner, the above coloring material is not

specificglly liimted, 10 Of,the present, invention, the term"insoluble in
whter oiieiee HERHEERAT, Rt 6 pBOREEERL 2O, iBdarife s8iaad FRE 'col or | ng
material is not dissolved by 10 weight parts or nore relative to water 100

wei gist peffthe dolcun2€.dathe above "di ssol ve" nmeans that a visual inspection
cannot find any separation or deposition of the coloring nmaterial on the

solution's sur e l.ayer 15 or .l ower |layer, The exanplges,.of the.above
col ori ng mat er]ifngfl%el Wﬁd’émﬂl’%‘ f?li/ﬁﬂci“rpf% e&?’@%‘g?ﬁﬂﬁgtﬁ? Lige drAging and the
i ke), pignment, and the Iike. From the view point of good absorption and

seal abi | pdit, ahd ehe photoprabh @adyef tHe ddremelitspansity @kywtalsapegher abl e,
while in view of Iight resistance of the obtained inage, the pignent is
pr ef er abl e.

i he pabitEfigaludimphe FEGRL the vpamprogalie ARpBUEIA hS DEVEES ably
di ssol ved by 2 53
environment.
10 When interpreting the input data in the printing, the print system |
~ according to this embodiment carries out the BG/UCR procedural treatment
after the tag information (whether the drawing pattern is the character part,
the line drawing part or the photograph part) is determined, thereby enabling
| procedural treatments of the respective characfer part, line drawing part and
15 photograph part of the data. With this, the gradation of the photograph part
18 not decreased, while the sharpness of the character part can be kept.
When interpreting the input data in the printing, the print system
according to this embodiment carries out the ink’s total amount controlling
treatment after the tag information (whether the drawing pattern is the

20 character part, the line drawing part or the photograph part) is determined,

thereby enabling the total amount controls which are different respectively
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g/liter or nore in an organic solvent such as ketone solvent, and nore

- preferably 20 g/liter to 600 g/liter. Exanples of the usable color ink

pi gnent for yellowink include C. |I. pignment yellow 1l (fast yellow G, 3,
12 (disazo yell ow AAA), 13, 14, 17, 23, 24, 5 34, 35, 37, 42 (yellow iron
oxi de), 53, 55, 74, 81, 83 (disazo yellow HR), 95, 97, 98, 100, 101, 104,
108, ‘109, 110, 117, 120, 128, 138, 150, 153 and the |like. Exanples of the
usabl e cWitdrthernhapacter pars, he kmgadnazingplagtiendthe phofngyaphwaredf the 2, 3, 5,
7, 22 (brilliant fast scarlet), 23, 31, 38, 48 -'2 (permanent red 2B

(Ba)), 48.~ nent red 2B (Ca)), 48 : 3 (permanent red 2B (Sr)), 10
48 @ 4 (%%?“r?‘%‘%‘gg‘?”{trggd 2B (Mh)), 49 : 1, 52 : 2, 53 : 1, 57 : 1 (brilliant
carmne 6B), 60: 1, 63 :1, 63 : 2, 64: 1, 81 (rhodam ne 6G | ake), 83, 88,
- 92, 101 (red iWoen intémpedting Oke imos, datedn the priEugyithmpreat) systeg, 114, 122
(di methyl qui nacridone), 123, 146, 149, 166, 168, 170, 172, 177, 178, 179,

185, 190 : ! |1k X 3 f e e | or ink
pi gnent ?%3%9(%}565 alqﬁ%ﬁ %‘égo%m#th%ingg}é% 6 %lfeﬁé%?‘lo%ﬁl %tkégoaﬁ';g)@]?gdg h({f%gFocyani ne
blue R, 15: 1, 15 : 2, 15: 3 (phthal ocyanine blue G, 15 : 4, 15 : 6

( pht Bal ompasctiree tharactr, paks, lide/ drawhigg p60 and3p lotdgtdph pake. Exanpl es of the
usabl e color ink pignent as internmediate color (for 20 red, green and

cot nat i on. - NBPEAEar e 4R SRR P elfe MOSERC ARG thPg 54 (e

magenta col or and the cyan color. C |. pignent red 177, 194, 224, C |.
pi gnent priatigg ataraiud haying mesumbived|fahction &Pthe?BostFémpartdr Q01 landpi gnen
green 7, 36. The exanpl es of other proper coloring pignents are described
the printer 102 can be used likewise.
In the above case, when the controlling portion and the like of the
10  printing apparatus convert the document data into the drawing command row
and the drawing command row is subjected to the bitmap imaging, it is
acceptable that different black generating procedural treatments and
different under color removal procedural treatments are to be carried out
respectively on the character part, the line drawing part and the photograph
15 partof fhe drawing command row, followed by the bitmap imaging.
Moreover, it is acceptable that a controlling unit for controlling
different in-printing ink’s total amounts is to be set up fpr carrying out
controls respectively of the character part, the line drawing part and the
photograph part of the drawing command row.

20 Moreover, it is acceptable that the operation portion and the like

function as an input setting unit for inputting the in-printing ink’s total
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5 Col our Index Edition 3 (The Society of Dyers and Col ourists, 1982)." For
the pignment used as coloring agent, the above dyes can be used in

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 the
pol ymer bl endi ng, and preferably about 25% by 10 weight to 150% by wei ght.
The pol yner constituting the polynmer enul sion can use, for exanple, vinyl
pol ymer , apoliptsadaptpdirgspactivebt touthet diwmractpo ippmg the dine drasvihglpart agdpeci al | y
preferred is the vinyl polyner and the polyester polyner, which are those

di scl os 0 0- 53898 and JP-A No. 15
2001- 139@?9&’0&5%&#%&%02(%%?%?% erglgdﬁm’}%d ggf the present invention, an

average dianeter of the polymer fine particles containing the above
col ori ng nat erHetednaftsr destribpdat ¢halimly uwBed fombherpreesist invehtieni nk. Cont ent
of the polymer fine particle in the ink is preferably 8% by 20 weight to

wei gt 55 1 n 2+ SFkEaFOH @ WikinRRg bR oS A Rl i Ao Rani ¢

solvent, the ink of the present invention uses the water as |iquid nmedium

For tshe inkspban agfuetnkindgset whivihriad st ® idvaburfhop earisio df 40 en Nk or
preventi ng dryness of the ink, and inproving dispersion stability, the

whi ch cofisbat co: rger Sl Bafd R RAF R SReRHu Atk P e SRS h
wat er - sol ubl e organic solvent include the follow ng: pol yhydric al cohols
such as e¢f thelreoerdginyeg, the peddent éneertoy€hhve found that adjusting the '
surface tension of the ink to 40 mN/m or less can bring about a speedy
penetration-drying to substantially all record materials. The surface tension
10 - 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 mPa-sec or more (25°C) can
improve frequency response and remarkably improve ejection stability. The
ink having the above low surface tension can be obtained by combining a
polyol (having 8 to 11 carbon atoms) or a glycol ether (having 8 to 11 carbon
15 atoms) 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
mPa-sec or moré (25°C), and more preferably 8 mPa-sec or more (25°C). A
low-viscosity ink of about 8 mPa-sec (25°C) used for a conventional inkjet

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

high viscosity of 8 mPa-sec (25°C) can render its water content of about 50%

47




triethylene glycol, propylene glycol, dipropylene glycol, tripropylene
glycol, 10 tetraethylene glycol, hexylene glycol, polyethylene glycol,

pol ypropyl ene glycol, 1,5-pentane diol, 1,6-hexane diol, glycerol,

1, 2, 6-hexane triol, 1,2,4-butane triol, 1,2, 3-butane triol, petriol, and
the |ike; polyhydric alcohol alkyl ethers such as ethyl ene glycol

monoet hyl . ether, ethylene glycol nonobutyl ether, diethylene glycol
nononet higy weighdror less, iBendieinigyheisturg-gcaioratinnatbe {caueeh ethendireindy | ene

gl ycol nonobutyl ether, tetraethyl ene glycol nononethyl ether, propylene

gl ycol I ] ke, r o 0 1 rs such
as ethy r@%@%%g gﬁé%h%gﬁgﬁaﬂa} E‘S’t %lrgst%? ﬁﬂyﬁg%ég' gﬁ‘{}?ﬂé%ﬁﬁblﬁo élb{nzd ﬁﬁg{gﬁher , and
the like; 20 nitrogen-contai ned heterocyclic ring conpounds such as

2- pyr r ol pigorent ca-imetdagk 12 qopesoni momen thie ipagen faet blyks Rulpypantikllgone,

1, 3-dimethyl 56 im dazolidinone, e-caprolactam y-butyrolactone, and the

i ke; am.des uch:ﬁs forman de, N-nethyl formam de, N, N-dinethyl

f or mam }n%§|1?%5 qﬁﬁgﬁe%ﬂghes such as nonoet hanol am ne, diethanol am ne,
triethanol 5 am ne, nonoethyl am ne, diethyl amne, triethyl am ne and the
l'i ke;5 sul f ur - A ohirdifesichre ofrploiprssent tliveasicth isghay bolsrinkbaxathrialdnlthel ane,

t hi odi et hanol, and the |ike; propyl ene carbonate; ethylene carbonate; and

syt S RSP B e E o ER, PomBr O Tl g g™ e

triethylene glycol, glycerol, 1,2, 6-hexane triol, 1,2,4-butane triol,
pet ri ol , pheforahdntiovebyliweight ci-myre Gblidedaterand Mcep@iding pdlypysr ol i done. The
above organi ¢ solvents nmay
emulsion density or pigment density can increase ink’s viscosity, thereby
easing cohesion of the pigment on the surface of the ink accepting layer of the
10 recording medium and improving coloring density and color tone, in addition,
substantially eliminating the feathering.
A fourth feature of the present invention is that a high-viscosity
wetting agent is used which is a mixture of glycerin with at least one
high-viscosity wetting agent selected from the group consisting of glycerin,
15  1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glycol,
1,5-pentanediol, diethylene glycol, dipropylene glycol, trimethylol propane,
and trimethylol ethane, instead of a low-viscosity wetting agent which is a
conventional mixture of a ethylene glycol (diethylene glycol) with a glycerin.
Using the high-viscosity wetting agent can, in addition to a high pigment

20  density, bring about a high-viscosity ink.

The ink composition of the present invention is preferably a recording
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bring about an excellent effect for preventing injection failure which may
be caused by solubility and noi sture -evaporation. 15 Other wetting agents
preferably contain saccharide. The exanples of the saccharide include
nonosacchari de, disaccharide, oligosaccharide (including trisaccharide and
tetrasaccharide) and other polysaccharide. The exanples of the preferable
saccharide include glucose, nmannose, fructose, ribose, xylose, arabinose,
gal act osimk hawingdts inkevisesitysd,5 bt esor moe; and me®: prefétmbls 8,

maltotriose, and the |ike. Herein, the term pol ysaccharide nmeans the

sacchari i 8, .1 NC ' t r. t extansively in 57
nat ur e s%?ﬁ %sc %g?fé@%eld(%egﬁ S’Ylﬁh %c%ﬁ%&ﬂg% é?agen%% ﬁ%’l ilﬁg%ﬂﬁgﬂ 'QFQ?WVes of the
above saccharides include reduced sugar of the above saccharides (for

exanpl e, Watlyacolirighmlatémalpioe psadity and geater fir dispensimg tHOHR(ARIOH) , aCH20H
(where n is an integer of 2 to 5)), oxidized sugar (for 5 exanple, aldonic

acid, uronic..acl - the |like. 1 NQ,aci thioi.c_acid, and .the |ike.
Especi al y%lt%}l%]fcéesf% ﬁggglag C?erﬁgoéglégf’ ’atarﬁecl(])]#oq%{tg‘? }Qge%edg&pﬁz%u%&g%ﬁa&s t her eof
including maltitol, sorbitol, and the like. Content of the above

saccltar i sigents adfled mponitécbysityeswiit a¢ o v tingyagent) ghtatef soloklecagandd ti on,

and preferably 0.5% by weight to 30% by weight. 10 Ratio of the pignent to

t he vvetti(ﬂg ent Eas a .gr.eat ff ectt 0[2 the ej ectfj é)tn ?tabi lity. of the ink
from t he® > OBF §hepi TS oM AP A aSHEl A PERETAG Bf the
wetting agent nmay accel erate noisture evaporation in the vicinity of ink
meni scusprHsetvutive) azl ¢ reflilasor; andithg likecc Mixing aivattimg Beeddi wighaf t he
wetting agent is preferably from 10% by weight to 50% 15 by weight. On the

o eSO S  SRLATY LU0 P o . cont o g LS 0l o

adjusting viscosity, but the above mixing of the wetting agent 1 and the

10 wetting agent 2 is not always the case.
) Coloring agent
(2) Wetting agent 1 (glycerin)
(3) Wetting agent 2 (at least one selected from the group consisting of
1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glycol,

15 1,5-pentanediol, dieth&lene glycol, dipropylene glycol, trimethylol propane,
and trimethylol ethane)
@ Water-soluble organic solvent
(5) Anionic surfactant or nonionic surfactant
®) At least one of polyol having 8 to 11 carbon atoms and glycol ether

20  having 8 to 11 carbon atoms

D Preservative
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8% by -wei ght to 20% by weight. Wth this, the ratio of the wetting agent to
the polyner fine particle (solid content) is 0.5 to 6.25, nore preferably
2.0to 6.0, and nost preferably 3.0 to 5.0. The ink within the above range
may 20 bring about favorable results in dryness test, storage stability
test, and reliability test. 58 The surfactant used is anionic or nonionic.
Based on conbinations of types of coloring naterials, ii) the wetting
agents, @hd i ipH regrelavat er - sol ubl e organi ¢ sol vent, the surfactant is to
be selected such that the dispersion stability is not |l ost. 5 The exanpl es

of the on| '1“% fggt ant include salts such as pol yoxyethyl ene al kyl et her
acet at e, odegg/ Wo8he sul fonate, salt of lauryl acid, polyoxyethylene

al kyl ether sulfate, and the |like. The exanples of the nonionic. surfactant
i ncl ude pol yoﬁﬁe&tdﬁyﬁﬁenedeemlrkypﬂeirhemruqmi'a/lcelgmbhw afhwachlikkl est er,
pol yoxyethyl ene sorbitan fatty acid 10 ester, polyoxyethylene alkyl phenyl

e POl Yot B AL o PO Y eI AL AT e RO o
gl ycols such as 2,4,7,9-tetranet hyl -5-decin-4, 7-diol,

6- di nePiuférably akyd eathonlskack is theesh meifhetird® ki ferrcel metHud, exanpl es of
15 the acetylene glycols include Surfynol 104, Surfynol 82, Surfynol 465,

Syl e G115, R R SRS S e R 'yy

‘The surfact ants can be used alone or in combination of two or more. t he
present iy anpeeific sugfcefarth G0suP/Ea6t300tmY g byl BET(atgoﬂﬁhgm@thoaQaﬁdODGr ty

to the record paper. The exanples of preferable surfactants include
~ pH2topH9. Especially preferable is an acid carbon black having pH 6 or
less, which has high density. Alternatively preferable are those so-called a
10  self-dispersion carbon black such as a carbon black subjected to hypochlorous
acid treatment, a carbon black subjected to sulfonation treatment, a carbon
black which is subjected to treatment with diazonium compound and
introduces anionic dissociation group such as carboxylic acid.
The black ink using the self-dispersion carbon black is excellent in
15 ejection stability, and excellent in image density and character quality when
printing is carried out onto the plain paper. Contrary to the above, short of
friction resistance may be caused when the recording is carried cut on to a
recording medium (such as gloss paper) that is provided with an ink absorbing
layer on the base material. For compensating the friction resistance, the

20  self-dispersion carbon black may be added by resin emulsion.

A resin emulsion means an emulsion that has its continuous phase as
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pol.yoxy ethyl ene al kyl ether acetate, dialkyl sulfosuccinate, polyoxy

et hyl ene 59 al kyl ether, polyoxy ethylene al kyl phenyl ether, polyoxy

et hyl ene pol yoxy propyl ene bl ock copol ynmer, acetyl ene glycol, and the

i ke. More specifically, as the anionic surfactant, use of at |east one of
pol yoxyet hyl ene al kyl ether acetate (see the follow ng general formula W
and di al kyl sul fosuccinate 5 having branched al kyl chain having 5 to 16

car bon cwatersaiid bas itselifpdrisivu whpsegeankrdahg tloe folloavial Mesiarcompusiieng! ai n
paper property and obtain solubility and dispersion stability of the

rkyl - or DipCRawPRG o thh Yeat e el M disnerel bud R RS B S 1 G

12, Mdenotes an alkali netal ion, a quaternary ammonium a quaternary
phosphorni'etsin, vanyl acetaiekaeni, anj‘mae)bxﬁbﬂ@ﬁa@@gin, WiSA3hlbridOeedmd, (R2 denotes a
branched al kyl group having 5 to 16 carbon atons, M denotes an alkali

PR e 8 b R R e e e S N

formula (1) and the surfactants of the general formula (II) with free acid

types. 60 TalAeodditddoCha plafer bl GHpe)B3siHheiesé it ihvention, the resin
.is preferred to be a polymer which is a combination of a hydrophilic part and a
hydrophobic part. Particle diameter of the resin composition, as long as the
emulsion can be formed, is not particularly limited, but is preferably about |
150 nm or less, and more preferably 5 nm to 100 nm.

10 The resin emulsion can be obtained by mixing the resin particle in
water, or by mixing the resin particle and the surfactant in water. For
example, an emulsion of acrylic resin is obtained by mixing the acrylic resin
and the surfactant in water, and an emulsion of styrene-acryl resin is obtained
by mixing the styrene-acryl resin and the surfactant in water.

15 A preferable ratio (weight ratio) of mixture of resin composition to
surfactant is ordinarily 101 to 5:1. Use of the sﬁrfactant less than the above
range is unlikely to form the emulsion, while more than the above range is
likely to decrease waterproof of the i_nk or deteriorate permeabi]ity, which are
not preferable.

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

water is 100 weight parts of resin relative to 60 weight parts to 400 weight
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CH3( CH2) 120( CH2CH20) 4CH2COOH (1 -2)  CH3( CH2) 120 CH2 CH20) 5CH2C00H (| -
CH3( CH2) 120( CH2CH20) 6CH2COOH (| -4)  CH3( CH2) 11CHO({ CH2CH20) 6CH2 COOH (| - 5)
CH3 CH3(CH2) 6\ ~CHO({ CH2CF20) 3CH2COOH (1-6)  CH3(CH2)5 CH3 CH3

OH2 COOCHCH2 CHCH3  HO3S- CGCOOCHCH2CH3  CH3 CH3 CH3  ~~CH2COOCHCH2CH2CH2CH3
HO3S- CHCOOCHCH2CH2CH2CH3 CH3 CH(CH3) 2 OH2COOCHCH( CH3) 2 HOES

- CHCOOCHCH( CH) 2 CH(CH3) 2 CH2COOCH2CH2CH( CH3) 2 HOB'S- CHOOOCH2 CH2 CH( CHB) 2
01) (11-pyrtyof wasémgnHiprbfexablyo)0 weigldrpaaty tal@®micight pards gfreaéemar y

The examples of commercially available resin emulsions include Micro
Gel E-1002 and Micro Gel E-5002 (styrene-acryl resin emulsion made by
Nippon Paint), VONCOAT 4001 (acryl resin emulsion made by Dainippon Ink
5 and Chemicals Incorporated), VONCOAT 5454 (styrene-acryl resin emulsion
made by Dainippon Ink and Chemicals Incorporated), SAE-1014
(styrene-acryl resin emulsion made by ZEON CORPORATION), Sybynol
SK-200 (acryl resin emulsion made by Saiden Chemical Industry Co., Litd.),
and the like. |
10 The ink of the present invention is preferred to contain the resin
emulsion having its resin composition of 0.1% by weight to 40% by weight
relative to the ink composition, and more preferably 1% by weight to 25% by
weight.
The resin emulsion has properties such as viscosity increase and
15  cohesion, suppresses penetration of coloring composition, and promotes
fixation to the record material. Moreover, some types of the resin emulsions
may form a coat film on the record material, thereby improving friction
resistance of the print.
A coloring material for color ink is made of a polymer emulsion which
20  comprises a polymer fine particle containing the coloring material insoluble in

water or unlikely to dissolve in water. Of the present invention, the term,
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61 phosphonium (the latter two of which expressed by the foll ow ng
formula), as a counter ion of the surfactant of the present invention, can
present an excellent solution stability of the surfactant. R (In the
above formula, Z denotes nitrogen or phosphor, R3 to R6 each denote one of
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 ‘@pobainingedosngmpatesialt measkertdedsd omernifenfisgstatetafseslingshede

pol yoxy 10 et hyl ene al kyl phenyl ether expressed by the foll ow ng general

e T

expressed by the following general formula (V) and general formula (V' ),
acet yl enthegtojahg exgheeisd éal alspriachef theé polymmey Greaertitlef oImihia caSd)all Usi ng
t he above anionic surfactants in 15 conbi nati on can bring about a synergy

Feat hor | 1 SHOTRE S ol plepdb e Y8 LESE B SibaGhy RBRA% AN 177

branchabl e hydrocarbon group having 6 to 14 carbon atons, k =5 62 to 20)
- - (OGH2 Chikdedsidy ba/sealéd denbs@mbed thrthapbhhher fiud pac@elbonIgstead, having 6 to
14 carbon atons, k =5 to 20) 5 CH3
| within a scope that the effect of the present invention is not lost, the coloring
material can be dispersed in the emulsion. As long as being insoluble in
water or unlikely to dissolve in water, and having the property to be absorbed
by the polymer, the above coloring material is not specifically limited.
10 Of the present invention, the term “insoluble in water” or the term
“unlikely to dissolve in water” means that the coloring material is not
dissolved by 10 weight parts or more relative to water 100 weight parts at
20°C. The above “dissolve” means that a visual inspection cannot find any
separation or deposition of the coloring material on the solution’s surface layer
15 orlower layer. The examples of the above coloring material include dye -
.(which is oil-soluble, dispersible, and the like), pigment, and the like. From
-the view point of good absorption and sealability, the oil-soluble dye or the
| dispersible dye is preferable, while in view of light resistance ef the obtained
image, the pigment is preferable.

20 From the view point of efficient impregnation in the polymer fine

particle, each of the dyes of the present invention is preferably dissolved by 2
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(CCH2CH2)' m- (0 CHCH2)n -OHCH3 | R - (ocHCkt2) m- (oCH CH,),, -OH
......... (V) (R denotes a hydrocarbon group having 6 to 14 carbon atons,
m_< 20, n<_ 20) CHB CHB3 CH3 CH3 I I I | CH3GHCH2C-C= CG--CCH2AiCH3 O
CH2 CH2 CH2 CT' 2 | k1 C.. g"0-40) ."... (vi) Setting the ink's pH at 6
or nore can bring about the ink's storage 10 stability. In so many

occasi ons, the copy paper and the |ike used in the office have pHof 5 to
6. Recor gfliter onmove tmhhedzaniclseivenpapeh astketoneé solvenet, fagld moieng  recor di ng
nmet hod can provide a record image having high quality and high resolution:

ejectin é}&dbﬁﬁzb%ﬂg{&tp%aﬁl%qper froma fine ejection port of 9 63 mto

60 mth causi ng by weight to 5 ng by weight at an
i njection rate of 5 ms to 20 nls, the amount of nonochromatic adhesion
being set at Exﬁnglesa)ftthewablermloﬂr&ﬁdjggdemifm vellae gnk éndfd8 GGdconds or
nore in the

pigment yellow 1 (fast yellow G), 3, 12 (disazo yellow AAA), 13, 14, 17, 23, 24,

5 34, 35, 37, 42 (yellow iron oxide), 53, 55, 74, 81, 83 (disazo yellow HR), 95, 97,
.98, 100, 101, 104, 108, 109, 110, 117, 120, 128, 138, 150, 153 and the like.
Examples of the usable color ink pigment for magenta include C. L.

pigmentred 1, 2, 3, 5, 7, 22 (brilliant fast scarlet), 23, 31, 38, 48 : 2 (permanent

red 2B (Ba)), 48 : 2 (permanent red 2B (Ca)), 48 : 3 (permanent red 2B (Sr)),

10 48:4 (permanent red 2B (Mn)), 49:1,52:2,53:1,57:1 (bril]iaﬁt carmine
6B),60:1,63:1,63:2,64:1, 81 (thodamine 6G lake), 83, 88, 92, 101 (ved iron
oxide), 104, 105, 106, 108 (cadmium red), 112, 114, 122 (dimethyl
quinacridone), 123, 146, 149, 166, 168, 170, 172, 177, 178, 179, 185, 190, 193,

209, 219 and the like.

15 Examples of the usable 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, 56,

60, 63 and the like.
Examples of the usable color ink pigment as intermediate color (for

20  red, green and blue) include the following pigments which may be used alone

or in combination. Moreover, the following pigments can be used for toning
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test nethod of JIS P-8122. Wen the surfactant expressed by the general 5
formula (I1) is used, pHof 9 or nore is likely to cause, in the storage,
material change attributable to deconposition. For use of the surfactant
expressed by the general formula (11), it is preferable to set pHat 6 to
9. The anount of the additives expressed by the general formulas (1), (I1),
(rrr)y, (v, (M, (V), and (VI) is in a range from0.05% by weight to 10%
by 10 wethghmagghid erjonadéshe eyiapeolovabi ity to the ink's property required
by the printer system Less than 0.05% by wei ght in each case herei nabove

w1 e more tnant F06EBYE Gl ART: ToF 22 CeRateRE Rt BRI T oBBRER: o couse

deposition of the conpound itself at |ow tenperature thus decreasing 15
rel i abi | violet 3TH®, 88y $3nd Enkipdgmeht gheerp7ed®nt i nvention is an index of
perneability into the paper, especially denoting a dynam c surface tension

in a short ti f.1 sec or _less after formation qgf the surfdce, which
is different 'fﬁ%rghx%mﬁeastq%g)%%p&)@grtcg 5}%13%%?@59@?5 ﬁ%eéf]ﬁlr %n tine.
JP-A 20 No. 63-31237 discloses a conventional nmethod for neasuring a
dynarfi ¢ Cslofrdndex dtion 3dThe Seetapdf Dydreand Gdloakstpips)is applicabl e.

- O the 64 present invention, however, WI helny surface tension tester
uregent. The suyface

which is of a . syspension type was used for jea
tension is prg?reﬂbegﬁ’w%ﬁﬁgﬁﬁs&ﬁqr&% ?g%t%ﬁﬁ"‘fﬁ 5 G De 4824 ne or
| ess for obtaining excellent fixing property and dryness, 5 O the present
i nvent i ocombhetivel fpelasestingandl toadhg thidedlohas 8 to 11 carbon atons. Addi ng
a partly water-sol uble polyol and/or glycol (nanely,
Blending of the above coloring material is about 10% by weight to
200% by weight relative to the polymer blending, and preferably about 25% by
10 weight to 150% by weight.
The polymer constituting the polymer emulsion can use, for example,
vinyl polymer, polyester polymer, polyurethane polymer, and the like.
Especially preferred is the vinyl polymer and the polyester polymer, which are
those disclosed in JP-A No. 2000-53897, JP-A No. 2000-53898 and JP-A No.
15  2001-139849.
According to a preferred aspect of the present invention, an average
diameter of the polymer fine particles containing the above coloring materials
is most preferably 0.16 pm or less in the ink.
Content of the polymer fine particle in the ink is preferably 8% by

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

12% by weight.
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solubility of 0.1%by weight to | ess than 4.5% by weight in water of 250C)
by 0. 1% by weight to 10.0% by weight relative to a total weight of the
recording ink can inprove the ink's wetting property to a thermal el enent,
thus 10 bringing about ejection stability and frequency stability even with
a small anobunt of additives. Preferable exanples of the above include the
followng. (1) 2-ethyl-1,3-hexanediol Solubility: 4.2% (at 2000 (2)

2, 2, 4-t ri net hyln-tergwspditha vedtiolg a@eing laioid; thye: w2te@%plutile 2Bga@)ic sa)senty t he wat er
of 250C, a penetrant (polyol, glycol ether) having sol ubi I|ty of 0. 1% by

wei ght t I in that

t he penelghr a@%grft grg 6@%%{01?}5689\{/\@?9%?9 %ﬁ't%?%%gg%fd I?Edn}aﬂq égﬁ&m lity.
~Thus, in the water of 25'C it is p055|ble to make an ink with a very high
penet r at porpose of exskinga desmzEdnhatpridleropartyrefithe (hlavpregesahgliryneéss 20 of
0.1% by weight to Iess than 4.5% by weight) with other solvent or with

other s aghan e |n of the ent ention ma dded by a
convent | R R ing Botita Mo cloiorRbIRS N BHGRINE Sal el bBr -« ne
surfactant and the Ilke whi ch are descri bed above. The exanpl es of usable
pr eser vadrgamsc $cdeentasirerto dedised| d)pluraditydé wihick odn bmcdathidedacet at e, sodi um
sorbate, 2-pyri di net hi ol - 1- oxi de sodi um sodi um benzoat e,

pent achl or oph odi u | es of ul ators

i ncl ude ar bi t?@? '@h%’&%ﬁ qééﬁgfﬂtimgfagepgaafyig Fisf’lgl ?gar?d?e Wi t hout
causing a harnful effect on the ink thus regulat ed 10 The ot her exanpl es
of pH r egnlvahtoincluds tidkefoHowinggs such as di et hanol

polyhydric alcohols such as ethylene glycol, diethylene glycol,
triethylene glycol, propylene glycol, dipropylene glycol, tripropylene glycol,

10  tetraethylene glycol, hexylene glycol, polyethylene glycol, polypropylene glycol,
1,5-pentane diol, 1,6-hexane diol, glycerol, 1,2,6-hexane triol, 1,2,4-butane
triol, 1,2,3-butane triol, petriol, and the like;

polyhydric alcohol alkyl ethers such as ethylene glycol monoethyl
ether, ethylene glycol monobutyl ether, diethylene glycol monomethyl ether,

15  diethylene glycol monoethyl ether, diethylene glycol monobutyl ether,
tetraethylene glycol monomethyl ether, propylene glycol monoethyl ether, and
the like;

polyhydric alcohol aryl ethers such as ethylene glycol monophenyl
ether, ethylene glycol monobenzyl ether, and the like;

20 nitrogen-contained heterocyclic ring compounds such as 2-pyrrolidone,

N-methyl-2-pyrrolidone, N-hydroxyethyl-2-pyrrolidone, 1,3-dimethyl
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am ne, triethanol amne, and the like; hydrides of alkali netal elenents
such as lithium hydroxi de, sodium hydroxi de, potassium hydroxide, and the
| i ke; ammoni um hydr oxi de; quaternary ammoni um hydr oxi de; quaternary
phosphoni um hydr oxi de; carbonates of al kali metal such as |ithium
carbonate, 15 sodi um carbonate, potassium carbonate, and the like; and the
| i ke. The exanpl es of chel ate reagent include ethylene diamne tetraacetic
aci d sodimadazelidimohe; ¢ cawelaaanc ybuprilactonbyaindkhyeltikel , et hyl ene di ami ne
triacetic acid sodium diethylene triam ne acetic acid pentasodium uram |
di acetic acid 1 [:ke. . I of agent

i ncl ude sul phué:tggisega@&cg%%s%%ﬁﬁmlhg’h]i\%gﬂ atﬁgﬁ%%&r&t;%i%fnq 9#?%@4% ycol at e,

di i sopropyl ammoniumnitrite, 66 pentaerythritol tetranitrate, dicyclohexyl
ammoni unfominambide, andidhe h&kel i ke. Alternatively, according to the object, a
wat er - sol ubl e ul travi ol et absorbent, a water-soluble infrared absorbent,
and the |ike can.be added. 5 | £ Her ei pafit er described, are, exanpl es and
comparat i ve. exaniies R 4 on s lRA bihE B S HEREE BRI ARG ont on 1
however, not |imted thereto. <Preparation of ink> Coloring agent

Pr epar at aminexaopéethl ahin&rdipdyd anamepfrigihiyhahony andritheikgirent - cont ai ned
polymer fine particle dispersoid Based on the preparation exanple 3 of

JP-A No. 2001-139849, .the, follow operat.i o s .carkied t. (1)
P eparat i on of S HOT RSt AR Aecim i Spuffde, St oy
equi pped with a nechanical stirrer, a

thiodiethanol, and the like; propylene carbonate; ethylene carbonate; and the

like.
Among the above organic solvents, especially preferable are

10  diethylene glycol, thiodiethanol, polyethylene glycol 200 to 600, triethylene
glycol, glycerol, 1,2,6-hexane triol, 1,2,4-butane triol, petriol, 1,5-pentane diol,
2-pyrrolidone, and N-methyl-2-pyrrolidone. The above organic solvents may
bring about an excellent effect for preventing injection failure which may be
caused by solubility and moisture-evaporation.

15 | Other wetting agents preferably contain saccharide. The examples of
the saccharide include monosaccharide, disaccharide, oligosaccharide
(including trisacgharide and tetrasaccharide) and other polysaccharide. The
e};amples of the preferable saccharide include glucose, mannose; fructose,
ribose, xylose, arabinose, galactose, maltose, cellobiose, lactose, sucrose,

20  trehalose, maltotriose, and the like. Herein, the term polysaccharide means

the saccharide in a broad sense, including substances present extensively in
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thernoneter, a nitrogen gas introducing tube, a reflux tube, and a dropl et
funnel was sufficiently substituted with a nitrogen gas. Then, a m xture of
styrene 100.8 g, acrylic acid 25.2 g, lauryl nmethacrylate 108.0 g,

- pol yet hyl ene gl ycol methacrylate 36.0 g, hydroxyethyl 20 nethacrylate 60.0
g, styrene macroner (AS-6 made by Toagosei Co., Ltd.) 36.0 g, nmercapto
ethanol 3.6 g, azobis dinethyl valeronitrile 2.4 g, and nmethyl 67 ethyl

ket one Isatgresychasppenclodextimn,iceHuloseoandthe hbers. After conpletion of the
drop, a mxture of azobis dinmethyl valeronitrile 0.8 g and nethyl ethyl

ketone 18 g a5 4L aRP&OH MelRvh sastha flesnBldi@Yeducdd LGS/ BittHR! N9 the
t 6@ % Hy réafe g 8

resul tant for our a , azobrs di net val eroni .8 g was
added, followed by a further maturing for 1 hour. After conpletion of the
react i ongbavetsagtharited (freexarepks suganalsohadespressed bjer ginerabfoamula pol yner
solution 800 g having density of 50% by weight. (2) Preparation of water

in (1) HOELGHATOAR RALES B RSk 0FF 2B HRRed Y5abR: ppon | ni

and Chem cals Incorporated), 1 nol/L of potassium hydroxi de solution 13.6
g, met hyéxaanple, aldenomacidpurpnieadid, aod the dikehgedineacd, 3oy ackd,and
sufficiently stirred. Then, three roll mlls were used for m xi ng-kneadi ng

200 g, <o i eri Tor S B WRnal RionEE B PRl R T e vt er

were distilled with an evaporator, to thereby obtain a blue polyner fine
parti cl etlgirspianshiding Medsibiole doshiztob, andrilor hkér ack UPA, the pol ynmer fine
particle showed an average particle dianeter (D 50% of 93 nm Coloring

ageht Prepar at GOkeRt %ﬁ)llneeagdve saccharides is from 0.1% by weight to 40% by

weight of ink composition, and preferably 0.5% by weight to 30% by weight.

10 Ratio of thé pigment to the wetting agent has a great effect on the
ejection stability of the ink from the head. High pigment solid content with a
small blending of the wetting agent may accelerate moisture evaporation in
the vicinity of ink meniscus of the nozzle, thus causing ejection failure.

Blending of the wetting agent is preferably from 10% by weight to 50%

15 by welght. On the other hand, content of the polymer fine particle coﬁtaining
the coloring material is preferably 8% by weight or more, and more preferably
8% by weight to 20% by weight. With this, the ratio of the wetting agent to
the polymer fine particle (solid content) is 0.5 to 6.25, more preferably 2.0 to
6.0, and most preferably 3.0 to 5.0. The ink within the above range may

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

- reliability test.
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20 Preparation of dinethylquinacridone pignent-contained polyner fine
particle dispersoid 68 The preparation exanple 1 was |ikew se repeated
except that the phthal ocyanine pignent in the preparation exanple 1 was
replaced with a pignent red 122, to thereby obtain a purple polyner fine
particle dispersoid. Measured with the mcro track UPA, the polyner fine
particle showed an 5 average particle dianmeter (D 50% of 127 nm Col oring
agent Prepar at Thea sexantsing used By epiomae pononioninn Baxedyml ¢anbimagivestof
-contained polyner fine particle dispersoid The preparation exanple 1 was

or opar ot CHP L sl SEHE Blatb Al 10 he S RBE VACREUIRAG) PhOWARAbC oy

obtain a yellow polyner fine particle dispersoid. Measured with the mcro
track UPiganhes@etymbhe firfacanttis to be shlenkd such thadthgdigprrsionl e di anet er
(D 50% of 76 nm Coloring agent Preparation exanple 4. 15 Preparation of

carbon b - di. | ng solution subjected to diazo conpound treatnent
Car bon b%%@bltg)dg%grt?%%ﬂace 230 n2/g, DBP oil absorption 70 m /100 g) and

p- am no- N- benzoic acid 34 g were m xed and dispersed in water 750 g, then
nitric aci d 16Tge ezamgilaspfate tamdomic surfacthithaoludecsalisducheasvas stirred at
20 70" C. After 5 mnutes, a solution of water 50 g with sodiumnitrite 11 g

di ssol Vefmjol%r&%e%l ?rlevr\f%salﬁ%%ﬂér A% étbf Eioaé(i:yrl‘tr)ér{]z%n]:a%qﬂtlonggelf rsalt-%%aapylis 69
acid, polyoxyethylene alkylether sulfate, and the like.

The examples of the nonionic surfactant include polyoxyethylene
alkylether, polyoxyethylene alkylester, polyoxyethylene sorbitan fatty acid

10  ester, polyoxyethylene alkyl phenyl ether, polyoxyethylene alkylamine,
polyoxyethylene alkylamide, and the like.

The examples of the acetylene glycol surfactant include acetylene
glycols such as 2,4,7,9-tetramethyl-5-decin-4, 7-diol,
3,6-dimethyl-4-octyne-3,6-diol, 3,5-dimethyl-1-hexine-3-0l. The examples of

15 the acetylene glycols include Surfynol 104, Surfynol 82, Surfynol 465,
| Surfynol 485, and Surfynol TG (made by AIR PRODUCTS, U.S.A.), especially
Surfynol 465, Surfynol 104 and Surfynol TG show a good printing quality. |
| The surfactants can be used alone or in combination of two or more.
Of the present invention, use of the surfactant can improve wetting
20  property to the record paper. The examples of preferable surfactants include

polyoxy ethylene alkyl ether acetate, dialkyl sulfosuccinate, polyoxy ethylehe
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obtained slurry was diluted to 10 tines, and was subjected to a centrifugal
treatnent for renoving coarse grains. pH was regulated to 8 to 9 with

di et hanol amine. An ultrafiltration was carried out for

desal i ni zati on-enrichment, to thereby obtain a carbon bl ack dispersing 5
solution with its pignent density 15% by wei ght. The resultant was

pol ypropyl ene-filtered (0.5 gm, to thereby obtain a carbon bl ack

di sper si algyl ediems palpioty ethsdene alkkyhiphanyhetheir,qradyexyaethylsme, paljexscar bon bl ack
di spersing solution 1 showed an average particle diameter (D 50% of 99

nm Col of | .0 I aty C bl ack
i sper si Py EIHAbA bERRLACL At BHBRD chrca. st HeTRRL " BH, BlodfigTe
comercially- avail abl e acid carbon black 300 g (Monarch 1300 nmade by
Cabot Coagpthendnionjc hmfactgnpHhse. & atdeastiikei cfipelpdxyethylene alkyletherer 1000
mlliliter, then a hypochlorous acid soda (effective chlorine density 12%

ot hor Ky BtEeEF BRE LR Ben Bl SUBR IR el trl¥5ei®hs 160 § was

added to the solution, followed by dispersion for 3 hours with a horizontal
di spér si havimgdiranehedrhkkyl bhairobawingeaits16 canbonachading (see dhé dolldvimignes wi t h
water, pH was regulated with |Iithium hydroxide, then an ultrafiltrati on was
20 carried out.for .d inization-gnrichnent to eleciric.conductivity of
0.2° ey cRinctih BP0 FRbR R S P eoRPu it RSUt It s ng

pi gnent density of 70 15% The thus obtained carbon bl ack dispersing

sol ut i onamé dispensipactaisility ofitheceldring ugeht.t r eat nent for renovi ng coarse
grains, and then subjected to a nylon filter of 1 mcron, to thereby

obtain a carbon_bj)agk dispersi | ution 2., ,Measured with the mcro track
UPA, the g%r bg b{‘gﬁ‘ﬁ C&?%ggr%k:%égﬁléju% on 21 '
(R1 denotes a branchable alkyl group having 6 to 14 carbon atoms, m denotes

10 an integer of 3 to 12, M denotes an alkali metal ion, a quaternary ammeonium,

" a quaternary phosphonium, and an alkanolamine.)

CH,COO—R,

|
EHWSU3M C eware e {E}

COO—-R,

(R2 denotes a branched alkyl group having 5to 16 (;arbon atoms, M denotes an
alkali metal 1on, a quaternary ammonium, a quaternary phosphonium, and
15 - an alkanoclamine.)
Table 3 specifically shows the surfactants of the general formula (I)

and the surfactants of the general formula (I} with free acid types.
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5 showed an average particle dianeter (D 50% of 95 nm |Ink a An ink
conposition having the follow ng prescription was prepared, and a |ithium
hydr oxi de 10% sol uti on was used for regulating pHto 9. Then, a nenbrane
filter having an average pore dianmeter of 0.8 mwas used for 10 filtering,
- to thereby obtain an ink conposition. Coloring agent, Preparation exanple
4 Carbon bl ack dispersion solution 1 subjected to diazo conpound treatnent
8.0% by Wehlgtd (solid content) 15 1, 4-butanediol 22.5% by wei ght

G ycerine 7.5% by weight N-nethyl-2-pyrrolidone 2.0% by wei ght Surfactant
of specific exanple (11-2) 2.0% by weight 2, 2, 4-trinmethyl-1, 3-pentane

di ol 2. 0% bys weig BuiRG ¢ CRiRservativg),y0. 2% by wei ght 1on
exchanged &ge?? %ﬁceﬁi%ﬁd%{zérepar ation gf'ﬂt he ink a was | i kew se
carried ou e"gh GHAHa Q1o WE conposilt?ons were used, to thereby
prepar e anGiHnKONPEROHLON , bY,C Hegwoati ng pH a9 using |ithi um hydroxi de.
5 Col ori ng,&a _ I | anpl.e._1 Pht hal ocyani ne pi gnent-contai ned
pol ymer fi%ggggztrtﬁf' 34038%;%@%%?%2%%% by we @ﬁt

CHs(C Hz}ll%HO(GHZ CH, O),C H,C00H -5)

' CH;

CH3(CH )6 _ .
CHO{CH,CH, 0),C H,CO00H {[-6)
CHa{CH,)

CH; CH,

GH,COOCHCH,CHCH,

HO;8— CHCOOGHGH,CHCH
- CHs CH,

I

T
?HZGG»{JCHGHZCH LHLH 3
H(hSwCHGQO?HGHzCHzCHﬁHg
‘ CH,

{1£-2)

?ﬁ(ﬂﬂg}z
(;}HZCOGGHGH{G%)z
HGaS—CHGOG(]}HGH(CH:Jz
CH{(CH),

{I1-8)

CSEHZCODCH'ZGZ{-I,ZGH{Bﬂg'JZ

HO3S—CHCOOCH CH,CH(CH)), 4

Using lithium ion, quaternary ammonium, and quaternary
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(solid content) 1, 5-pentanediol 15.0% by weight 10 dycerine 15.0% by

wei ght N-hydroxy ethyl-2-pyrrolidone 2.0% by wei ght Surfactant of
specific exanple (11-3) 2.0% by weight 2-ethyl-1, 3-hexane diol 2.0% by
wei ght PROXEL LV (preservative) 0.2% by weight 15 Ion exchanged water

Bal ance Ink ¢ Preparation of the ink a was |ikew se carried out except that
the follow ng conpositions were used, to thereby prepare an ink

conposi t phesthonivegdhelatter prp pbwhicksexnyebsadiby bhdfadlowing dormala) Cas or i ng
agent, Preparation exanple 2) Dinethyl quinacridone pignent-contained

D pyrr ol PR bh i FhebaRBEaRlbe R bioRnt RIS can BRGRIAR, 0 o)y
3-pentane diol PROXEL LV (preservative) |lon exchanged water 1o Ink d
15. 0% byeweillght soludwin stabdityexfitthe sapfabbarisy wei ght
Rj
- [
Re—Z—R,
X,

5 (In the above formula, Z der_lotes nitrogen or phosphor, Rs to Rs each denote
one of hydrogen, alkyl group having 1 to 4 carbon atoms, hydroxy alkyl group
having 1 to 4 carbon atoms, and halogenated alkyl group having 1 to 4 carbon
atoms.)

The examples of preferable nonion surfactants include polyoxy
10  ethylene alkyl phenyl ether expressed by the following general formula (III),
polyoxy ethylene alkyl ether expressed by the following general formula (IV),
polyoxy ethylene polyoxy propylene alkyl ethers expressed by the following
general formula (V) and general formula (V'), acetylene glycol expressed by
~ the following general formula (VI). Using the above anionic surfactants in

15 combination can bring about a synergy effect such as permeability, thus

decreasing color bleeding and character feathering of the ink.

E_G{CHzf:HQG)kH 11110

(R denotes a branchable hydrocarbon group having 6 to 14 carbon atoms, k=5
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7.5% by weight 3.0% by weight 2.0% by weight 2.0% by weight 0.2% by
wei ght Bal ance Preparation of the ink a was |ikew se carried out except
that the follow ng conpositions were used, to thereby prepare an ink
conposition by regulating pHto 9 using |ithium hydroxide. Col oring agent,
Preparati on exanple 3 15 Monoazo yel |l ow pi gnent - cont ai ned pol yner fine
particle dispersoid 2-nethyl-2, 4-pentanediol dycerine 20
N- net hyItOZZ(ByrroI i done 2-pyrrolidone 15.0% by wei ght 22.5% by wei ght
(solid content) 7.5% by weight 5.0% by weight 3.0% by weight 73
Sur f act ant gpf i QI NEAN . 0% by weight (R = n-hexyl group, k =
5) 2-ethyl I%L) %?%%g 3? g‘léh% 0% bg/wgvei ght 2, 2, 4,-trinethyl-1, 3-pentane
diol 2.0% by wei ght

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

to 20)
CHj
' {
R' = (DCH,CHz) n— {OCHCH,)p —OH = e V)
CHs
_ |
R' = (OCHCH)p — (OCH,CHyl, —OH s v

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

?Hg ?H3 ?Hg CH3
CH,CHUCHC—CEC~-CCHyCHCH 4
!

L& o
! | )
CH, cerveners (V)
|
CH,
t
o |
4 q
| [
H H

Setting the ink’s pH at 6 or more can bring about the ink’s storage
10  stability. In so many occasions, the copy paper and the like used in the office
have pH of 5 to 6. Recording on so-called a plain paper sheet in the following
recording method can provide a record image having high quality and high

resolution: ejecting the ink to the record paper from a fine ejection port of 9
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5 PROXEL LV (preservative) 0.2% by weight I|on exchanged water Bal ance ink
e An ink conposition having the follow ng prescription was prepared, and a
| it hium hydroxi de 10% sol ution was used for regulating pHto 9. Then, 10 a
menbrane filter having an average pore dianeter of 0.8 mwas used for
filtering, to thereby obtain an ink conmposition. Coloring agent,

Preparati on exanpl e 1 Pht hal ocyani ne pi gnent-cont ai ned pol yner fine

parti cl et ol g thuss:adsinga veoplat of 3 ag(lyowekhedntbang by Btdighteaiean| ycol

15. 0% by weight G ycerine 5.0% by weight 2-pyrrolidone 2.0% by wei ght

ECTD- 3NEX. 20 lQni r ' ] S 0% by_wei ght

2- et hyl %J&%}cﬁ(ﬁégggﬁoxﬁﬁztfoﬁ %é&ef{?%%&};‘}#\ﬂiﬁ él)lilﬁ%gl E@éﬁ% Qeq%ﬁ]sqno% 3209% by
~wei.ght PROXEL LV (preservative) 0.2% by weight |on exchanged water

Bal ance $atritfl.5 5/R? tp30 giméBtetkigheizing dagmwesofld deenndeor arareén that except
that the follow ng conpositions were used, to thereby prepare an ink
COMPOS! ! 4eaP nffnoli BEHLS - B Wher tH3'M8rdcbd Y SHP-BYBLEBY it ocRRURL ' "9 20ent
Prepar at i on~exanple

5  formula (IT) is used, pH of 9 or more is likely to cause, in the storage, material
change attributable to decomposition. For use of the surfactant expressed by
the general formula (II), it is preferable to set pH at 6 to 9.
The amount of the additives expressed by the general formulas (I), (ID),
(IID, V), (W), (V’), and (VD) is in a range from 0.05% by weight to 10% by
10  weight, giving a desired permeability to the ink’s property required by the
printer system. Lessthan 0.05% by weight in each case hereinabove may
cause the color bleeding to a boundary between two overlapped colors, while
more than 10% by weight in each case hereinabove is likely to cause
deposition of the compound itself at low temperature thus decreasing
1.5 reliability.
The surface tension of the present invention is an index of
permeability into the paper, especially denoting a dynamic surface tension in
a short time of 1 second or less after formation of the surface, which is
different from a static surface tension measured at a saturation time. JP-A
20  No. 63-31237 discloses a conventional method for measuring a dynamic

surface tension of 1 second or less, which method is applicable. Of the
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D nmet hyl qui nacri done pi gnent-contai ned pol yner fine particle dispersoid

10 6.0% by weight (solid content) Diethylene glycol 15.0% by wei ght

G ycerol 5.0% by weight N-nethyl-2-pyrrolidone 2.0% by weight 15

ECTD- 6NEX (anionic surfactant made by N kko Chem cals) 1.0% by wei ght 2,

2, 4-trinmethyl-1, 3-pentane diol 2.0% by weight PROXEL LV (preservative)

0. 2% by weight 1on exchanged water Bal ance 20 Ink g Preparation of the ink
a was | ijeespseinvantiond however déiphelnijasutther Ehshorf wistavevhrhcsmfasi tions were

‘used, to thereby prepare an ink conposition by regulating pHto 9 using

l'ithi ' ' P tA e 3 Monoazo yel | ow
ot gnent - SiveascldrpeRAL A B8 Sl bR 180 BHRR L SoRl e ont * (ool i d
content) Triethylene glycol 15.0% by weight dycerin 5.0% by wei ght

N- hy dr oxyyred¢mply 20 myd/ne drdesg shdOfoby preferpitly BG Bihact st fexpr essed by
general formula (1V) (R = CL3H27, n = 8) 1.0% by wei ght
obtaining excellent fixing property and dryness.
5 Of the present invention, the polyol or the glycol ether has 8 to 11
carbon atoms. Adding a partly water-soluble polyol and/or glycol (namely,
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 element, thus
10  bringing about ejection stability and frequency stability even with a small

amount of additives.

Preferable examples of the above include the following.

(1 2-ethyl-1,3-hexanediol Solubility: 4.2% (at 20°C)
(2) 2,2,4-trimethyl-1,3-pentanediol Solubility: 2.0% (at 25°C)
15 In the water of 25°C, a penetrant (polyol, glycol ether) having

éolubility of 0.1% by weight to less than 4.5% by weight can bring about an
~advantage in that the penetration property is 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

20  of 0.1% by weight to less than 4.5% by weight) with other solvent or with other

surfactant. |
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2-ethyl -1, 3-hexane diol 2.0% by weight Acrylic rein enmulsion 3.0% by

wei ght PROXEL LV (preservative) 0.2% by weight 15 |on exchanged wat er

Bal ance I nk h Preparation of the ink a was |ikew se carried out except that
the follow ng conpositions were used, to thereby prepare an ink
conposition by regulating pHto 9 using l|ithium hydroxide. 20 Col ori ng
agent, Preparation exanple 4 Carbon bl ack dispersoid subjected to diazo
conpound t r eat Feeink ef theqozesgntriaivghtion(may be addatdnt g canveptiomal gl ycol 15. 0%
by weight G ycerine 2.0% by weight 5 2-pyrrolidone 2.0% by wei ght

2 tri e el B8 A SRR b AR chE el (ARIRIRT o)

- 0.2% by weight 10 lon exchanged water Bal ance [214] |Ink i Preparation of
the ink ® atd desgribededové.ed out except that the follow ng conmpositions
were used, to thereby prepare an ink conposition by 15 regulating pHto 9

using |ithiumdyd 5}9&1&19?95 of usable preservatives (corrosion and mold) include

=

5 sodium dehydroacetate, sodium sorbate, 2-pyridinethiol-1-oxide sodium,
sodium benzoate, pentachlorophenol sodium, and the like.

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

10 The other examples of pH regulator include amines such as diethanol
amine, triethanol amine, and the like; hydrides of alkali metal element_s such
as lithium hydroxide, sodium hydroxide, potassium hydroxide, and the like;
ammonium hydroxide; quaternary ammonium hydroxide; quaternary
phosphonium hydroxide; carbonates of alkali metal such as lithium carbonate,

15 .sodium carbonate, potassium carbonate, and the like; and the like.

The examples of chelate reagent include ethylene diamine tetraacetic
acid sodium, nitrilotriacetic acid sodium, hydroxyethyl ethylene diamine
triacetic acid sodium, diethylene triamine acetic acid pentasodium, uramil
diacetic acid sodium, and the like.

20 The examples of rustproof agent include sulphurous acid, sodium

thiosulfate, ammonium thiodiglycolate, diisopropyl ammonium nitrite,
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Col ori ng agent, Preparation exanple 5 Carbon bl ack di spersoid 2 subjected
to hypochlorous acid treatnent 8.0% by weight (solid content) 20 Acrylic
resin emul sion 3.0% by weight (solid content) 77 Triethylene glycol

G ycerol 2-hydroxy ethyl pyrrolidone Surfactant of specific exanple (1-2)

5 2-ethyl -1, 3-hexane diol Sodi um dehydroacetate |on exchanged water 15.0%
by weight 10.0% by weight 5.0% by weight 1.0% by weight 1.0% by wei ght
0. 2% by pwitghrythBubbieteaditisite, dicyclobefd BnemonBiremitrite, andl theilidg. agent sol i d
content ‘density (pignment and enulsion), ii) wetting agent density and ink

viscosity of t@@ﬂrﬁ&ﬁa&%@%@ﬁdﬁ?@% Eﬁe 61'5}8c€, ﬁkwgte&%oiu%ﬁe iurllé(raiviol&abl e 41

Col ori ng agent

absorbent, a water-soluble infrared absorbent, and the like can be added.

5 Example
Hereinafter described are examples and comparative examples of the

present invention. The present invention is, however, not limited thereto.

<Preparation of ink>
Coloring agent Preparation example 1.

10 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 carried out.
(D Preparation of polymer solution
15 At first, inside of a 1 L of flask equipped with a mechanical stirrer, a
| thermometer, a nitrogen gas introducing tube, a reflux tube, and a droplet
funnel was su.ﬂiciently substituted with a nitrogen gas.
Then, a mixture of styrene 100.8 g, acrylic acid 25.2 g, lauryl
methacrylate 108.0 g, polyethylene glycol methacrylate 36.0 g, hydroxyethyl
20 methacrylate 60.0 g, styrene macromer (AS-6 made by Toagosei Co., Ltd.) 36.0

g, mercapto ethanol 3.6 g, azobis dimethyl valeronitrile 2.4 g, and methyl
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solid contentdensityViscosity densityo nmPa-sec (250C) ( by weight) (% by
wei ght) Ink b CYAN15. 030.09.3 Ink ¢ MAGL5. 030.010.3 Ink set Alnk d
YEL15.030.09.6 Ink a Bk 8.030.08.0 (self-dispersion) 78 Table 4-2 Col oring
agent Wetting agent solid contentdensityViscosity densityby weight) nPasec
(250 (~ n (%by weight) Ink e CYAN5. 020.02.6 Ink f MAGS. 020.02.9 I nk set
Bl nk YEL5.020.02.8 Ink h Bk (self-dispersion)4.020.03.2 Table 4-3 Col oring
agent Wt etihyd katpmet 18 g was dropped in the flask for 2.5 hours.

After completion of the drop, a mixture of azobis dimethyl valeronitrile
0.8 g and methyl ethyl ketone 18 g was dropped in the flask for 0.5 hour.
After maturing the resultant for 1 hour at 65 °C,' azobis dimethyl valeronitrile
5 0.8 g was added, followed by a further maturing for 1 hour.
After completion of the reaction, methyl ethyl ketone 364 g was added,
to thereby obtain a polymer solution 800 g having density of 50% by weight.
2) Preparation of water dispersoid of polymer fine particle
The polymer solution 28 g thus obtained in (1) abéve, phthalocyanine
10 pigment 26 g (TGR-SD made by Dainippon Ink and Chemicals Incorporated),
.1 mol/L of potassium hydroxide solution 13.6 g, methyl ethyl ketone 20 g, and
ion exchanged water 30 g were sufficiently stirred. Then, three roll mills
were used for mixing-kneading 20 times. The thus obtained paste was
inputted in an ion exchange water 200 g, sufficiently stirred, then the methyl
15 ethyl ketone and the water were distilled with an evaporator, to thereby
obtain a blue polymer fine particle dispersoid.
Measured with a micro track UPA, the polymer fine particle showed
an average particle diameter (D 50%) of 93 nm.
Coloring agent Preparation example 2.
20 Preparation of dimethylquinacridone pigment-contained polymer fine

particle dispersoid
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solid contentdensityViscosity density(% by wei ght)nPa-sec (25C) N by

wei ght) N Ink b CYAN15.030.09.3 Ink ¢ MAGL5.030.010.3 Ink set Cink d
YEL15.030.09.6 Ink i Bk (self dispersionll.030.09.3 + emulsion) Explanation
of recording nmedium 5 Recording nmedium 1 (OHP sheet) Alum na sal 100 g
(18% by weight, solid content) synthesized by hydrolysis-peptisation of

al um num al koxi de was m xed with pol yvi nyl al cohol 6.2% by wei ght sol ution
32 g, to therebye prenaration axemilad wes likewnse fFpeatasbendept)thal thel on was
applied on to a polyethylene terephthalate film 10 (thickness 100 m white)

dryi ng- of PR eging el & HRIAChaRs e BT ) AR R A boonm 1 o

| ayer. Then, a silica sol coating solution made from i) a silica sal
havi ng apygmendrnedpkdd?, te teembymbtan 4 purpletpolPfenfmamarticle disgé@-spil. yvi nyl
al cohol copol yner (branded as R-polyner-R- 1130 nmade by KURARAY CO., LTD.)

ayer ot nriERBt LRI ARRAET PR, BHE BoRBUARS RRirR g0 Eionea by heat
treatnment at 140C, to thereby obtain an OHP sheet. _
5 average particle diameter %/D 50%) of 127 nm.
| Coloring agent Preparation exam;ﬂe 3.
Preparation of monoazo yellow pigment-contained polymer fine
particle dispersoid
The preparation example 1 Was likewise repeated except that the
10  phthalocyanine pigment in the preparation example 1 was replaced with a
pigment yellow 74, to thereby obtain a yellow polymer fine particle dispersoid.
Measured with the micro track UPA, the polymer fine particle showed an
average particle diameter (D 50%) of 76 nm.
Coloring agent Preparation example 4.
15 Preparation of carbon black dispersing solution subjected to diazo
compound treatment
Carbon black 100 g (surface 230 m%g, DBP oil absorption 70 ml/100 g)
and p-amino-N-benzoic acid 34 g were mixed and dispersed in water 750 g,
then nitric acid 16 g was dropped therein, and then the mixture was stirred at

20 70°C. After 5 minutes, a solution of water 50 g with sodium nitrite 11 g

dissolved therein was added. Another stirring for 1 hour. The thus
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5 Recording nedium 2 (gl oss paper) On both sides of a base paper sheet
havi ng basis weight 83 g/n2 and snoothness 200 second, a pol yet hyl ene
resin coat |ayer (surface side thereof <contains i. anatase titanium

di oxi de pignment subjected to surface treatnment, and ii. zinc stearate) was
coated (nmelting-extruding), to thereby prepare a 10 resin coat paper
support for an inkjet record sheet. A resin face on a surface side of t he
resi n coehtapegsbslugtippas dilvied subf sbnes) and wae subjeatedi tocheageifugdhen, an

i nkj et accepting |layer coating solution conposed of i) 5% solution 16.6%

ool yrori 25 f%%ﬁﬁﬁ%d%ﬂﬂ‘@g e PR 0E Sy IR e B e BHELED0 (o 15

sul fosuccinate -2 -ethyl hexyl ester salt) and vvater iii) colloidal silica
of -dryi n@lethmh(drmnm%%%yulma@lhrat@m wiaszamsedbat fof | oi dal silica as a base,
a silica (SiQ2 conversion) was cationically nodified using about 6.2% by

wei ght a ﬂu(ﬂ%g{x?éh%{%nﬁl to'%%%g‘%ﬁ’ gbq:vergalcon%%qﬁ aé:gedl%%)eé g)repare a needl e

col | oi da Ssan ALk r)g and iv) pure
wat er of 20 remai ni ng % by wei ght was applied with a coater in such a
manneér asplttiochawigh it yigweing enildy d5@2by faatiglotie THey reduitiang w4s0 t her eby
obtain an inkjet gloss paper 80 sheet. Recording nedium 3 (plain paper)

resor ar eo e R BREFe{ BLo Haft s PRSP RERERA TR R TRREHRE (super

fine grade" (Inkjet Paper; made by Fuji Photo Film Co., Ltd.) Then, using
t he abovsolutionrldi Mdeasadied veithtHe trﬂnero track UPA ke damkon blacﬂ;hhsf)@ishl@g\ﬁ ng
tests were carried out using the ink set A, the ink set B and the
solution 1 showed an average particle diameter (D 50%) of 99 nm.
Coloring agent Preparation example 5.
10 Preparation of carbon black dispersing solution subjected to
hypochlorous acid treatment
A commercially-available acid carbon black 300 g (Monarch 1300
made by Cabot Corporation) having pH 2.5 was sufficiently mixed with water
1000 milliliter, then a hypochlorous acid soda (effective chlorine density 12%)
15 450 g was dropped therein, and then stirred 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 obtained slurry was diluted to 10 times with
water, pH was regulated with lithium hydroxide, then an ultrafiltration was

20  carried out for desalinization-enrichment to electric conductivity of 0.2 mS/cm,

to thereby obtain a carbon black dispersing solution having pigment density of
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ink set C conposed of cyan, magenta, yellow and bl ack, as is seen in Table
4-1, 1.0 Table 4-2 and Table 4-3. A nodified ink-jet printer EM900C (nade
by Sei ko Epson Corporation) was used for printing on each recordi ng nedi um
by varying the head's driving voltage, frequency and pulse width. Printing
patters were categorized into O single color solid pattern of C, Mand Y,
ii) double solid 15 pattern of B, Gand R and iii) solid pattern of K The
sol i d patd%r n$hefthis ohtrined sadwor blagkl dispessidgtriohation mas(sohgected ty & when
black ink is used, and ii) cyan, magenta and yellow (three colors) when

bl-ack is, Vy i kew se
used for e?:ﬁ H%g&g%%&%rf?% ?nﬁgvldgg’lr%f&%é’ ﬁ%ﬁco’n ﬂbﬁé%&gg%% V) 20
m sec, frequency | kHz, recording density 20 720 dpi, and one pass

pri nti ngnylehdiltaridfd madrah, wndemeby obttaiv lal dambow hlack diepm:shigsblb’yiohlﬁ{' S

wei ght per unit area): 22 g/n2 for OHP sheet, 20 g/nR2 for 81 gl oss paper,

L 9T MMeastid NiRARE i ek P L BRY G ARBRRling ORI 2 "6 <1 ance

(Wwer e eval uat ed On the gl oss paper, the gloss feeling of the inmage was
eval sat eshovbed an heerageqfartick nllrmmerlélaﬁ(l%b offhwct i on density of the gloss
paper, the plain paper, and the mat coat paper was neasured with

X-Rite9 Whl le a transparent density of the OHP sheet was neasured with
X- Ri t e910T 2By making five reciprocations of the K image part with a clock
meter to which a line cloth is attached, the friction resistance was
determined 10 Arfiek comgotiviondhariag tHegtﬁlhﬂvi@fg prieecdiptien elagtgrephngied on the
following criteria. Results are shown in Table 5-1, Table 5-2, Table 5-3

322 O;rggl %}g,ci Lht and T bl %66101’/6 solu?ion was i.lse‘:ijl E)r reg‘uf’at?rpgdpl-r[a’c%be. 6f 4e’n,Wher e C

a membrane filter having an average pofe diameter of 0.8 um was used for
10 filtering, to thereby obtain an ink composition.
Coloring agent, Preparation example 4
Carbon black dispersion solution 1 subjected to diazo compound treatment
8.0% by weight

(solid content)

15 1, 4-butanediol 22.5% by weight
Glycerine 7.5% by weight
N-methyl-2-pyrrolidone 2.0% by weight
Surfactant of specific example (II-2) 2.0% by weight
2, 2, 4-trimethyl-1, 3-pentane diol 2.0% by weight

20 PROXELLV (preservative) 0.2% by weight
Ion exchanged water Balance
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magenta, Y denotes yellow and K denotes black. (Criteria) 15 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. 20 (Image gl oss feeling) The gl oss paper was subjected to the

vi sual inspection of the image 82 gloss. A Excellent 5B: Good C. Slightly

deteriorated D: Deteriorated 83
Inkb

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 hydroxide.

5 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
10 Glycerine 15.0% by weight
N-hydroxy ethyl-2-pyrrolidone 2.0% by weight
Surfactant of specific example (II-3) 2.0% by weight
2-ethyl-1, 3-hexane diol 2.0% by weight
PROXEL LV (preservative) 0.2% by weight
15 Ion exchanged water Balance

Ink ¢
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 hydroxide.
20  (Coloring agent, Preparation example 2)

Dimethyl quinacridone pigment-contained polymer fine particle dispersoid
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15.0% by weight

(solid content)

1, 6-hexanediol 22.5% by weight
Glycerine 7.5% by weight
2-pyrrolidone 3.0% by weight
Sur.factant of specific example (II-4) 2.0% by weight
2, 2, 4,-trimethyl-1, 3-pentane diol 2.0% by weight
PROXEL LV (preservative) 0.2% by weight
Ion exchanged water Balance

Ink d

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 hydroxide.

Coloring agent, Preparation example 3

 Monoazo yellow pigment-contained polymer fine particle dispersoid

15.0% by weight

2-methyl-2, 4-pentanediol 22.5% by weight
(solid content)
Glycerine 7.5% by weight
N-methyl-2-pyrrolidone 5.0% by weight
2-pyrrolidone 3.0% by weight
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Surfactant of general formula (III) 2.0% by weight

(R = n-hexyl group, k = 5)

2-ethyl-1, 3-hexane diol 2.0% by weight

2, 2, 4,trimethyl-1, 3-pentane diol 2.0% by weight
5 - PROXEL LV (preservative) 0.2% by weight

Ion exchanged water Balance

Inke

An ink composition having the following prescription was prepared,
and a lithium hydroxide 10% solution was used for regulating pHto 9. Then,
10 a membrane filter having an average pore diameter of 0.8 um was used for
filtering, to thereby obtain an ink composition.
Coloring agent, Preparation examplé 1
Phthalocyanine pigment-contained polymer fine particle dispersoid

5.0% by weight

15 (solid content)
Ethylene glycol - 15.0% by weight
Glycerine : 5.0% by weight

~ 2-pyrrolidone 2.0% by weight
ECTD-3NEX
20 (anionic surfactant made by Nikko Chemicals) 1.0% by weight

2-ethyl-1, 3-hexanediol 2.0% by weight
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Acrylic resin emulsion
PROXEL LV (preservative)
Ton exchanged water

Ink £

3.0% by weight
0.2% by weight

Balance

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 hydroxide.

Coloring agent, Preparation example 2

Dimethyl quinacridone pigment-contained polymer fine particle dispersoid

Diethylene glycol

Glycerol

N-methyl-2-pyrrolidone

ECTD-6NEX

(anionic surfactant made by Nikko Chemicals)
2, 2, 4-trimethyl-1, 3-pentane diol

PROXEL LV (preservative)

Ion exchanged water

Ink g

6.0% by weight
(solid content)
15.0% by weight
5.0% by weight

2.0% by weight

1.0% by weight
2.0% by weight
0.2% by weight

Balance

Preparation of the ink a was likewise carried out except that the
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following compositions were used, to thereby prepare an ink composition by
regulating pH to 9 using lithium hydroxide.
Coloring agent, Preparation example 3

Monoazo yellow pigment-contained polymer fine particle dispersoid

5. 5.0% by weight
(solid content)
Triethylene glycol 15.0% by weight
Glycerin 5.0% by weight
N-hydroxy ethyl-2-pyrrolidone 2.0% by weight

10  Surfactant expressed by general formula (IV)

(R = CisHz7, n=8) 1.0% by weight
2-ethyl-1, 3-hexane diol 2.0% by weight
: Acrylic rein emulsion 3.0% by weight
PROXEL LV (preservative) 0.2% by weight
15 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 hydroxide.

20  Coloring agent, Preparation example 4

Carbon black dispersoid subjected to diazo compound treatment
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4.0% by weight
(solid content)
Ethylene glycol 15.0% by weight
Glycerine 2.0% by weight
5  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 (preservative) 0.2% by weight
10  Ion exchanged water Balance
[214]
Inki

Preparation of the ink a was likewise carried out except that the
following compositions were used, to thereby prepare an ink composition by
15 regulating pH to 9 using lithium hydroxide.
Coloring agent, Preparation example 5
Carbon black dispersoid 2 subjected to hypochlorous acid treatment
8.0% by weight
(solid content)
20  Acrylic resin emulsion 3.0% by weight

(solid content)
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Triethylene glycol

Glycerol

2-hydroxy ethyl pyrrolidone

ID8 4-2 P~pg QM

Surfactant of specific example (I-2)

2-ethyl-1, 3-hexane diol

Sodium dehydroacetate

Ion exchanged water

00GO

15.0% by weight

10.0% by weight

5.0% by weight

1.0% by weight

1.0% by weight

0.2% by weight

Balance

Table 4-1 to Table 4-3 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.

Table 4-1
gﬂﬁ?ﬂfﬂiﬁiﬁt Wetting agent Viscosit;
densit density mPa-sec (2§°C)
% b Y (% by weight)
% by weight)
Ink b CYAN 15.0 30.0 9.3
Ink ¢ MAG 15.0 30.0 10.3
Ink setA {Ink d YEL 15.0 30.0 96
Ink a Bk
(self-dispersion) 8.0 30.0 8.0
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Table 4-2
Colori t .
colid content. | WOINEIENt | yigoogiey
» g;%:;%ht) (% by weight) mPa-sec (25°C)
Ink e CYAN 5.0 20.0 2.6
Ink f MAG 6.0 20.0 2.9
Ink set B | Ink ¢ YEL 5.0 20.0 2.8
Ink h Bk
(self-dispersion) 4.0 20.0 8.2
Table 4-3
Coloring agent .
solid content Wetg:::liiggrent Viscosity
% g;:::;ti)éht) (% by weight) mPa-sec (25°C)
Ink b CYAN 16.0 30.0 9.3
Ink ¢ MAG 15.0 30.0 10.3
Ink d YEL 16.0 30.0 9.6
Ink set C Tk Bk
(self-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 alkoxide was mixed with polyvinyl alcohol

6.2% by weight solution 32 g, to thereby prepare a coating solution.

The

coating solution was applied on to a polyethylene terephthalate film

(thickness 100 um, white) using a bar coater in such a manner as to obtain

application amount after drying of 26 g/m?2, followed by drying, to thereby

form a pseudo-boehmite layer.

Then, a silica sol coating solution made from

1) a silica sol having a primary particle diameter 10 nm to 20 nm and ii) a
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polyvinyl alcohol copolymer (branded as R-polymer-R-1130 made by
KURARAY CO., LTD.) having silanol group was applied in such a manner as
to have a silica gel layer thickness after drying of 1 um, followed by drying,
followed by heat treatment at 140°C, to thereby obtain an OHP sheet.

5 Recording medium 2 (gloss paper)

On both sides of a base paper sheet having basis weight 83 g/m?2 and
smoothness 200 second, a polyethylene resin coat layer (surface side thereof
contains 1. anatase titanium dioxide pigment subjected to surface treatment,
and ii. zinc stearate) was coated (melting-extruding), to thereby prepare a

10 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 discharge.
Then, an inkjet accepting layer coating solution composed of i) 5% solution
16.6% by weight of polyvinyl alcohol (saponification 98.5 mol %, average
polymerization 1700), i) a mixture (2%, 1 % by weight) of methanol (of

15 sulfosuccinate-2-ethyl hexyl ester salt) and water, iii) colloidal silica of drying
weight 4.5% by weight (with a needle colloidal silica as a base, a silica (SiOs

- conversion) was cationically modified using about 6.2% by weight aluminum
hydroxide at AlzO3 conversion, to thereby prepare a needle colloidal silica
(made by Nissan Chemical Industries, Ltd.)); and iv) pure water of
20 remaining % by weight was applied with a coater in such a manner as to have

dry weight 10 g/m2, followed by drying, to thereby obtain an inkjet gloss paper
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Recording medium 3 (plain paper)

“My paper” {plain paper for electrophotography; made by NBS Ricoh)
Recording medium 4 (mat coat paper)

“Image chroma mat finishing (super fine grade” (Inkjet Paper; made by Fuji
Photo Film Co., Ltd.)

Then, using the above recording mediums and the ink a to the ink i,
the following tests were carried out using the ink set A, the ink set B and the
ink set C composed of cyan, magenta, yellow and black, as is seen in Table 4-1,
Table 4-2 and Table 4-3.

A modified ink-jet printer EM-900C (made by Seiko Epson

Corporation) was used for printing on each recording medium by varying the

‘head’s driving voltage, frequency and pulse width. Printing patters were

categorized into i} single color solid pattern of C, M and Y, ii) double solid

pattern of B, G and R, and ii1) 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 used. Moreover,

an ink for the solid printing was likewise used for the character printing.

Printing conditions: Mj 35 pl, Vj 20 m/sec, frequency 1 kHz, recording density

720 dpi, and one pass printing. The ink’s total amount controlling value

(denoted by ink’s weight per unit area): 22 g/m2 for OHP sheet, 20 g/m?2 for

81




ry

c'3 C H~{c, cqg r{ H au u HU o0 00 WU

10

15

20

R T Ry A 2 A A T T A SRR B e S 2

gloss paper, 17 g/m? for plain paper, and 25 g/m?2 for mat coat paper.

After the printing-drying, the image density (C, M, Y, K) and the
friction resistance (K) were evaluated. On the gloss paper, the gloss feeling of
the image was evaluated.

In terms of the image density' Reflection density of the gloss paper,
the plain paper, and the mat coat paper was measured with X-Rite938, while
a 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 line cloth is attached, the friction resistance was determined
referring to colored degree of the line cloth, based on the following criteria.

Results.are shown in Table 5-1, Table 5-2, Table 5-3 and Table 5-4; and
Table 6-1, Table 6-2, Table 6-3 and Table 6-4, where C denotes cyan, M denotes
magenta, Y denotes yellow and K denotes black.

(Criteria)

Friction resistance

Al Line cloth is scarcely colored.
B: Line cloth is slightly colored.
C: Line cloth is obviously colored.
D: Line cloth is densely colored.

(Image gloss feeling)

The gloss paper was subjected to the visual inspection of the image
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gloss.
A: Excellent
B: Good
C: Slightly deteriorated
5 D: Deteriorated
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The ink’s total control value more than the above values caused
bleeding to two-color boundary, and caused boldness to two-color character

and three-color character.

INDUSTRIAL APPLICABILITY

The present invention selecting the type of inks according to the type
of recording medium and the printing mode can record a high-grade image.

Effecting the feature of an ink containing i) a black ink containing a
self-dispersion carbon black which is higher in density and lower in surface
tension than the conventional ink and ii) 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 image and excellent
in rigidity (waterproof, light proof, friction resistance and the like).

Moreover, controlling the ink’s total amount of the color-overlapped

part can record the image with improved image quality in terms of gradation.
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CLAIMS
1. An inkjet recording apparatus, comprising:

a black ink ejecting portion configured to eject a black ink containing a
self-dispersion pigment;

color ink ejecting portions configured to eject, respectively, a cyan ink,
a magenta ink and a yellow ink which comprise a polymer emulsion which
qomprises a polymer fine particle containing a coloring material which is
insoluble in water or slightly soluble in water; and

a recording-controlling unit configured to control recbrding,

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, and

wherein, when the recording medium is éptically transparent and is
provided, on a transparent base material thereof, with an iﬁk accepting layer,
the recording-controlling unit controls the recording on the recording medium
such that the color ink ejecting portion is used for recording a monochrome
image and a color image which has a plurality of colors, leaving the black ink

ejecting portion substantially free from being used.

2. The inkjet recording apparatus according to claim 1, wherein the
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control value nore than the above val ues caused bleeding to two-col or
boundary, and caused bol dness to two-col or character and three-col or
character. 5 I NDUSTRI AL APPLI CABI LI TY The present invention selecting the
type of inks according to the type of recording nmediumand the printing
node can record a high-grade inage. Effecting the feature of an ink

cont ai ni enfidallystrbhsizkrenh kecording medium ryevidediwithrthe onk aacdpdmdlayek whi ch
is higher in density and lower in surface 10 tension than the conventi onal

I nk and fsis)n él-ﬁ%ﬂéeti. nk contai ni ng col ored

3. An inkjet recording method using the inkjet recording apparatus
5 according to claim 1, wherein
when the recording medium is optically transparent and is provided,
on the transparent base material thereof, with the ink accepting layer, the
inkjet recording method uses the color ink for re.cording the monochrome
image and the color image which hés a plurality of colors, leaving the black

10 ink substantially free from being used.

4, The inkjet recording method according to claim 3, wherein the
optically transparent recording medium provided with the ink accepting layer
is an OHP sheet.
“15

b. An inkjet recording apparatus, comprising:

a black ink ejecting portion configured to eject a black ink containing a
self-dispersion pigment;

color ink ejeéting portions configured to eject, respectively, a cyan ink,

20 amagenta ink and a yellow ink which comprise a polymer emulsion which

comprises a polymer fine particle containing a coloring material which is
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pol ymer fine particle, the present invention can record a hi gh-grade inmage
havi ng high printing density, capable of formng a sharp i mage and
excellent inrigidity (waterproof, |ight proof, friction resistance and
the Iike). Moreover, controlling the ink's total anount of the color-

overl apped 15 part can record the inmage with inproved inmage quality in
ternms of gradation. 88 CLAIMS 1. An inkjet recordi ng apparatus, conprising:
a bl ack ins@lublent watemar slightlceriblpumestates; epdct a bl ack i nk containing a
5 self dispersion pignent; color ink ejecting portions configured to eject,
respectively, whi ch conprise a
pol ymer emnul si One%}ﬂmﬁtﬁng%ntroﬁ‘hﬂg%?ﬁ @od%réﬂq?ﬁoﬂﬁh ‘M‘ 8tont ai ni ng a
coloring material which is insoluble in water or sllghtly soluble in

wat er; and 1- Ovheresw thelblegkdoktejedtinggoensivint and bli¢ guloethk gecdngr ol
recording, wherein the black ink ejecting portion and the color ink
ejectin ortl | af i 19 .8, ecordi di u to.thereby,record an
i mge oﬁp(f en Srcgggracﬁhvge tﬁe F"ﬁf‘hélﬁan uem:éfltﬁ the Yen eﬁ(g} corag%anxr%ﬁi umis
optically transpar ent and is 15 provided, on a transparent base nmateri al
t her &of , resotdingmédikonccepti ng | ayer, the recor di ng- controlling unit
controls the recording on the recordi ng nedi um such that the color ink

ej ecting portl is_u r di ng nonoc ﬁ”& ima%e and,a col or
Chmge whi on hathetein i aen 6E fEEEE BaRuB T RERGAEE, o ER VBN RsEY] 1
portion substantially free from bei ng used. 20 2. The inkjet recording
appar at usasexdal thengofl wikH am imi acodptirgy layeherhich 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
10 monochrome image and a color image which has a plurality of colors, 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

15 when the recording medium is provided, on the opaque base material
thereof, with the ink accepting layer which has the .surface havihg the gloss,
the inkjet recording method uses the color ink for recording the monochrome
image and the color image which has a plurality of colors, leaving the black
ink substantially free from being used.

20

7. An inkjet recording apparatus, comprising:
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89 optically transparent recording nmedi um provided with the ink accepting

| ayer is an OHP sheet. 3. An inkjet recording nethod using the inkjet
recordi ng apparatus 5 according to claim1l, wherein when the recording
mediumis optically transparent and is provided, on the transparent base
material thereof, with the ink accepting |layer, the inkjet recording

nmet hod uses the color ink for recording the nonochrone inage and the col or
i mage whi ch hasblachlinkaij¢atingyportmncronfigueed tnejethe bhdckakki@niaking a
substantially free frombeing used. 4. The inkjet recording nethod

accor di ng kq:.cl.ai: . iy the optically transparent recordi ng nmedi um
provi ded&vﬁ'gﬁ%ﬁﬁ%@g’&ggggéaﬁng | ayer 1is an OHP sheet. 15 5. An inkjet

recordi ng apparatus, conprising: a black ink ejecting portion configured to
ej'ect a bl ack dohdr inkndjectmggortiometdniigiured ts ejeot, regramhivelys al gganiink, ej ect i ng
portions configured to eject, respectively, a cyan ink, 20 a nagenta ink

and a ye%l Lnk.whi.ch conpri se_a | yner _emul si.on. which . conprises a
pol yner Pg%eﬁgjétullc e cao%‘?ig(fvﬁ inﬁlﬁ Wﬁg%ié%lppﬁ]ﬁe AR LY TOsK %‘ﬂé}?ni ‘é’nﬁ i nsol ubl e
in water or slightly soluble in water; and a recording- controlling unit
conf igur exnprisena pohimerefine gandcle coheriaing 4 kelobirgckateialegkivhiisg porti on
and the color ink ejecting portion scan relative to a recording medium to
thereby [ GeRide 4 walBS: Matitlf soRibiE GO aTFd! Um
a recording-controlling unit configured to control 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
10 recording medium,
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-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.
15
8. The inkjet recording apparatus according to claim 7, wherein
when recording a monochrome image on the plain paper sheet, the
recording-controlling unit carries out the controlling such that the black ink

ejecting portion is used for the recording, leaving the color ink ejecting portion

20  substantially free from being used.
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wherein, when the recording nmediumis provided, on an opaque base nmateri al
thereof, with an ink accepting | ayer which has a surface having a gl oss,
the recording- controlling unit controls the recording on the recording
medi um such that the color ink ejecting portion is used for recording a 10
nonochrome i mage and a col or image which has a plurality of colors, |eaving
the black ink ejecting portion substantially free frombeing used. 6. An

i nkj et r®cordi mdyjetorkcasding apparais ascordivgidickgmappaheteds according to
claim5, wherein 15 when the recording nmediumis provided, on the opaque
base materi al - W ' ' I I.C he surface
havi ng the gl o“sdsl{g&%%%féd}n%%g%&{rbg}é%r ?%ggg%hggeéélg{?%rc%eggsﬁhtﬁk for
recordi ng the nonochrone image and the color imge which has a plurality
of col orzcotdagicogtiohléndattkcariiek ontibse aontralling suchalat dhe béackginksed. 20 7.
An inkjet recording apparatus, conprising: 91 a black ink ejecting portion

confi gur 3 LEGC I i Nk talning..a self-di.spersi-on.pignment; and
color in g%tjslg%ﬁ Fﬁ%&b%? itg((r%lséof((:)?)r]illg|E %f}a ed %tpooq'gjmelcatr? uﬁggﬁ’éé’?f”@’éﬁ"%ﬁ%%an i nk,
a magenta ink and a yellow ink which conprise a polynmer enul sion which 5
conpisi sethearepatdingr fine particle containing a coloring material which is
insoluble in water or slightly soluble in water; and a recordi ng-
controlling unit configured to control recording, wherein the black ink
ej ecting portion and the color ink ejecting portion scan relative to a
recording nmedium to thereby record an inage on the 10 recording nmedi um
10. An inkjet recording method using the inkjet recording apparatus

according to claim 7, wherein
when the color image is recorded on the plain paper sheet and the
10  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.
11. The inkjet recording method according to claim 10, wherein
15 . when a monochrome image is recorded on the plain paper sheet, the

recording is carried out such that the black ink is used, leaving the color ink

substantially free from being used.

12. The inkjet recording method according to claim 10, wherein
20 when a monochrome image is recorded on the plain paper sheet, the

recording is carried out such that the black ink and the color ink are used in.
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wherein, when a color image is recorded on a plain paper sheet and a black
color area in the color inmage is recorded, the re cording- controlling unit
controls the recording on the recordi ng nmedi um such that the black ink

ej ecting portion and the color ink ejecting portion are used in

conbi nation. 15 8. The inkjet recording apparatus according to claim7,
wherein when recording a nonochronme i mage on the plain paper sheet, the

r ecor di ngerebmatsin. i ng unit carries out the controlling such that the bl ack
ink ejecting portion is used for the recording, |eaving the color ink
ejecting portion 20 substantially free from being used. 92 9. The inkjet
recordi ng apparatus according to claim7, wherein when recording a
nonochrome i mage on the plain paper sheet, the recording-controlling unit
carries dadt théndokjetsbtdrdinsappatatias, dmgpiidiagk i nk  ej ecting portion and
the color ink ejecting portion are used in conbination for 5 the

pparat us accb ek SedeRfnb i ERRETe I BBt MBI R e BRRS: BY g

~on the plain paper sheet and the 10 black color area in the color inmage is
r ecordedself-despensipripigment;di ng net hod controls the recording such that the
bl ack ink and the color ink are used in conbination. 11. The inkjet

o T ecor ded onc ot Gt b ok Biahnnd % Bl dRRer O ela Arped B such
that the black ink is used, |leaving the color ink substantially free from
bei ng - usadnagenta ink and a yellow ink which comprise a polymer emulsion which
comprises a polymer fine particle containing a coloring material which is
insoluble in water or slightly soluble in water; and
10 | a recording-controlling unit configured to control 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 medium is provided, on an opaque base
15 material thereof, with an ink accepting layer which has a surface free from a
gloss and a black color area in the color image is recorded, the

recording-controlling unit controls the recording such that the black ink

ejecting portion and the color ink ejecting portion are used in combination.

20 14, The inkjet recording apparatus according to claim 13, wherein

when recording a monochrome image on the recording medium which
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12. The inkjet recording nethod according to claim10, wherein 20 when a
nonochronme inage is recorded on the plain paper sheet, the recording is
carried out such that the black ink and the color ink are used in 93

conmbi nation. 13. An inkjet recording apparatus, conprising: a black ink

ej ecting portion configured to eject a black ink containing a 5

sel f-di spersion pignment; color ink ejecting portions configured to eject,

r espect i ¥airpyidedcgathe nkaqu@bmmattarlahﬂlea‘adf wittethoink atcephinglagenpri se a
pol ymer enul si on which conprises a polyner fine partlcle containing a

col ori ngwgﬁgbeﬁmhm Bed fice HD Hf@hﬁ)sknt WAeEhn %&piﬁ%%aﬁirtub' ein

wat er ; a recor i ng- con g un| CORT recordi ng,
wherein the bl ack ink ejectlng portion and the color ink ejecting portion
scan r el etririee oub the centolingmsundihatthe bladieirdbgjecting pdrtion ismasgpel fon t he
recordi ng nmedi um wherein, mhen the recording nmediumis provided on an

cur ace (rasopifE. el CER it b SESRAb Ry B 08 e s

recorded, the recordlng controlllng unit controls the recording such that
t he B ackeinglusedj ecting portion and the color ink ejecting portion are used
in conbination. 20 . 14. The inkjet recording apparatus according to claim
13, wherein when recording a nonochrone i mage on the recordi ng medi um whi ch
94 is provided, on the opaque base material thereof, with the ink accepting
| ayer '

15. The inkjet recording apparatus according to claim 13, wherein

when recording a monochrome image on the recording medium which
is provided, on the opaque base material thereof, with the ink accepting layer
10  which has the surface free from the gloss, the recording-controlling unit
carries out the controlling such that the black ink ejecting portion and the

color ink ejecting portion are used in combination for the recording.

16. An inkjet recording method using the inkjet recording apparatus
15 aé_cording to claim 13, wherein
when recording the color image on the recording medium vs}hich is
provided, on the opaque base material thereof, with the ink accepting layer
which has the surface free from the gloss, and when the black color area in the
color image is recorded, the inkjet recording method controls the recording

20  such that the black ink and the color ink are used in combination.
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whi ch has the surface free fromthe 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 ejecting portion
substantially free from being used. 15. The inkjet recording apparatus
according to claim13, wherein when recording a nonochrone i mage on the
recordin? medi um which is _provided, on the opaque base material thereof,
wi th thelfnk aEeeprkinyreceyding methad adsordingtthelaimr 16.ceheérain from the gl oss,
the recording-controlling unit carries out the controlling such that the
bl ack i nk ejec§; i . . I | | f:0n. are used in
conbi nati on fgﬁh?ﬂgngg%g%%nggu%%ga%ﬁgkn(Fg?h%@%gg%kﬂgnggéﬁggﬂhsing t he

i nkj et recording apparatus 15 according to claim 13, wherein when

r ecor di nghi¢teisquiosrdednan shenpatiee basomditerjahiivireef, whilc the mk geceptided, on

t he opaque base material thereof, with the ink accepting |ayer which has

t he surf I h Qr._af i.p the

col or iﬁ%ggr%gﬁgé%%gg%%Eﬁyﬁgg?%?ﬁggﬂﬁgggﬂ%%hgn%%%%g@%%ggfﬁﬁﬁgiPﬁg recordi ng
20 such that the black ink and the color ink are used in conbination. 95
17. The swil ghatrtbedlacniplistured, kavinglthegedor tkasuhsténtialip fenfromhen a
nonochronme inage is recorded on the recordi ng nmediumwhich is provided, on
t he opaqyangqﬁgdnaterial thereof, with the ink accepting |ayer which has
the surface“free fromthe gloss, the recording is carried out such that
the black ink is used, |eaving the color ink substantially free from being
used. 18.. The inkjet recording nethod according to claim16, wherein when
a nonochrone inage is recorded on the recordi ng nmedi um

18, The inkjet recording method according to claim 16, wherein
when a monochrome image is recorded on the recording medium
10  which is provided, on the opaque base material thereof, with the ink accepting

layer which has the surface free from the gloss, the recording is carried out

“such that the black ink and the color ink are used in combination.

19. An inkjet recording apparatus, comprising:
15 a black ink ejecting portion configured to eject a black ink containing a

self-dispersion pigment;
color ink ejecting portions configured to eject, respectively, a cyan ink,
a magenta ink and a yellow ink which comprise a polymer emulsion which
comprises a polymer fine p#rticle containing a coloring material which ié
20  1insoluble in water or slightly soluble in water; and

a recording-controlling unit configured to control recording,
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10 which is provided, on the opaque base material thereof, with the ink
‘accepting |ayer which has the surface free fromthe gloss, the recording
is carried out such that the black ink and the color ink are used in
conmbi nation. 19. An inkjet recording apparatus, conprising: 15 a black ink
ej ecting portion configured to eject a black ink containing a self-

di spersion pignent; color ink ejecting portions configured to eject,
respectivel y, whexein theklackdnkejesting poitienand thekolowlnkjestingh conprise a
pol ymer enul sion which conprises a polyner fine particle containing a

cOol Or | NG SRGTcaly MUER: s Aol AREI Ok Sk oUBESI LBl BREL L SBbYRLE (0

wat er ; recordi ng-con uni't confi o Con

wherein the bl ack ink ejecting portion and the color ink ejecting portion
'scan r el zecpydinggnediuggor di ng nedium to thereby record an i nage on the
recordi ng nmedi um wherein, when the recording is carried out on the

recording medi i, 5 Yhe e bl £ARLRAG.Pho' AE LOLLEYE B0, fgses

recordi ng medi UnY 15 ‘optl

transparent base materi al thereof with an |nk accepting Iayer and t he
recoﬁﬁinghhﬂdﬁdnwﬁéemﬁnnkﬂﬁ&hedhﬂmmhqpaqm@ base material thereof, with an
i nk accepting layer which has a surface having a gloss, 10 the

Such that the col or Priokralfe HetimiPoR et teentnd Fpivaden, ™ T
nonochr onme i nage and a color i mge which has a plurality of colors, | eavi ng
t he bl acén artkar§eatnhbagontsteriabilestefwith hy ihk aecdpting bgientnted,
the recording medium is provided, on an opaque base material
thereof, with an ink accepting layer which has a surface having a gloss,
10 the recording-controlling unit controls the recording on the recording
medium such that the color ink ejecting portion is used for recording a
monochrome image and a color image which has a plurality of colors, leaving
the black ink ejecting portioﬁ substantially free from being used,
wherein, when a black color area in the color image is recorded in at
15  least one of the following cases:
the color image is recorded on a plain paper sheet, and
the color image is recorded on the recording medium which is
provided, on an opaque base material thereof, with an ink accepting layer
which has a surface free from a gloss,

20 the recording-controlling unit controls the recording such that the

black ink ejecting portion and the color ink ejecting portion are used in
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wherein, when a black color area in the color inmage is recorded in at 15
| east one of the follow ng cases: the color inage is recorded on a plain
paper sheet, and the color image is recorded on the recordi ng nedi um which
is provided, on an opaque base material thereof, with an ink accepting

| ayer which has a surface free froma gloss, 20 the recording-controlling
unit controls.the recording such that the black ink ejecting portion and
the col or SPACIBRERR, a0l portion are used in 97 conbination, and wherein, in
at | east one of the follow ng cases: recording the nonochrone i mage on the
pl ai n paper she ; L ochr one .i mage on the recording
medi um whi ch | ?55%?&%3&%%@?@’%@%5@“&&?@ HEF%rial thereof, with the
ink accepting |ayer which has the surface free fromthe gloss, the

recor di ng- cont r ol | i ngresardingdhe mbsodhiremedanigli ngtlsuplain Papet Bgeetbl ack ink
ejecting portion is used, leaving the color ink ejecting portion 10
substanti ghljy free frombeing used. 20. An inkjet recording nmethod using
the inkjet recording apparatus according to claim 19, wherein, in at |east
one of the follow ng cases: 15 the recording nmediumis optically

transparent and is prisgpnting themaenehtromedprigenin {Rs@cOREAL nddilBer eof |
with the ink accepting layer, and the recording nmediumis provided, on the

opaque basa.: - weWEhthe i nk acceptipg layer which has the
2 Er ?ace hg&\%ﬁlgiseﬁfo%déd) ShaRk op‘é‘q{le bass material %hé)reoE With 156 in accepting
layer which has the surface free from the gloss,

the recording-controlling unit controls the recording such that the
black ink ejecting portion is used, leaving the color ink ejecting portion

10  substantially free from being used.

20. An inkjet recording method using the inkjet recording apparatus
according to claim 19,
wherein, in at least one of the following cases:
15 | the recording medium is optically transparent and is provided,
on the transparént base material thereof, with the ink accepting layer, and
the recording medium is provided, on the opaque base

material thereof, with the ink accepting layer which has thé surface having
the gloss, |

20 the inkjet recording method controls the recording on .the recording

medium such that the color ink is used for recording the monochrome image
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the gloss, 20 the inkjet recording nethod controls the recording on the
recording mediumsuch that the color ink is used for recording the
nonochrome i mage 98 and the color image which has a plurality of colors,

| eaving the black ink substantially free from being used, wherein, when
the black color area in the color imge is recorded in at |east one of the
follow ng cases: 5 the color image is recorded on the plain paper sheet,
and the awd bire pelayimage mauch bed aqriuraltyr efcolaisnlparid the Wbtk imks  provi ded,
on the opaque base material thereof, with the ink accepting |ayer which
has the f l.o$s, the inkjet recording nethod controls
the recor f%gﬁgﬁgﬁ%ﬁﬁé%&gﬂgﬂﬁﬁgggi 10 ink and the color ink are used in
conbi nati on, and wherein, in the follow ng case: recording the nonochrone

i mge, the inkybereincwhdi tbe hadkomlavmeadnsthelvelardoorgdiingesurdad ihat t he
black ink is used, |leaving the color ink substantially free from being
used. 1 iKg g i.hg apparatus according to any one of claim
1, cIaiﬁ?aéfO%?gfﬂ£§®ﬁéwgﬁgg%%5éﬁaiﬁP8, claim9, claim13, claim114, claim
- 15 and claim 19, wherein a density of the ink is 5 nPasec or nore at 25C.
20 22. The inkjet rdberdlorgmmgeds atesdad oarthiendairopapeyr shieet,afind! ai m 1,
claim2, claim5, claim7, claim8, claim9, claim13, claim114, claim15

and claim 19, 99 the color image is recorded on the recording medium which is

provided, on the opaque base material thereof, with the ink accepting layer
which has the surface free from the gloss,
the inkjet recording method controls the recording such that the black
10 - ink and the color ink are used in combination, and
wherein, in the following case:
recording the monochrome image,
the inkjet recording method controls the recording such that the black

ink is used, leaving the color ink substantially free from being used.

15
21. The inkjet recording apparatus according to any one of claim 1, claim
2, claim 5, claim 7, claim 8, claim 9, claim 13, claim 14, claim 15 and claim 19,
wherein a density of the ink i1s 5 mPa-sec or more at 25°C.
20 22. The inkjet recording apparatus according to any one of claim 1, claim

2, claim 5, claim 7, claim 8, claim 9, claim 13, claim 14, claim 15 and claim 19,
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herein the color ink conprises: the polymer enul sion which conprises the
olymer fine particle containing the coloring material which is insoluble
..-in,water or slightly soluble in water; 5 at |east one wetting agent
sel ected fromthe group consisting of glycerin, 1,3-butanediol,
triethylene glycol, 1,6-hexanediol, Propylene glycol, 1,5-pentanediol,
- diethylene glycol, {jpropylene glycol, trinethylol propane, and .
S tri met hyl ol et hane; %ﬁerﬁg%glge enler l%:tk eorpptiged: having 8 to 11 carbon atons,
“and a glycol ether 10 having 8 to 11 carbon atons; one of an anionic

syrfactant and a nothepblmssy § . 1.8 water-sol uble organic solvent; and
wat er. 15 23. The inkj et recor%ﬂ%%%"&&&?%Dé’@@@thﬂ POy rofye ﬁgﬁicjé claim
[ m 147 claim

‘1) claim 2, EbRia TS tg]lrem i’n 7, claim8, claim9, claim13, cla

15 and claim 19, Whér'dtFolRens hetrinhivheam i sesp,;d he.sel | - di spersion
pigment; at |east one wetting agent selected from the JeRbkrrdightht solghhf
20 glycerin, M ®abetanediol, triethylene glycol, 1,6-hexanediol, propylene
-g]ycol, 1, 5- pent anedi ol , di et hylene glycol, dipropylene glycol,

SHtrimet hyl @l Pr opan%&dloo and trinmethyl ol ethane; at |east one of a polyol

having 8 to 11 car BOr®attdHe weithgmagdntoel, ving 8 to 11 carbon
‘ at ons; ec%é(!i‘?[om Eﬁe gI‘O%p consisting of

glycel‘in, 1, - i i y S’ y y
3 g t]

1, 5 - erlt i 1 s‘ s’ i y y y | le
2 ?

and trimethylol ethane;

10 having 8t0 11 carbon atomsg;

water.,

wherein the black ink compriges:

thg self-dispersion pigment;




- one of an anionic surfactant and a nonionic surfactant; 5 a water-soluble
organi c solvent; and water. 24. The inkjet recording nethod according to
any one of claim3, claim4, <claim6, claim1l0, claim1l, claim12, claim
16, claim 17, claim18 and claim?20, 10 wherein a density of the ink is 5
mPasec or nore at 25C. 25. The inkjet recording nmethod according to any one
of claim3, claim4, claim6, claim110, claim111l, claim 12, claim16,

cl ai m 17and temathglod gshaneasi m 20, 15 wherein the color ink conprises: the
pol ymer enul si on which conprises the polyner fine particle containing the

col oring mat erj@jo uhigdof éab g‘Phkl@ir% % g? ggtc%bo(?{ %Bsg NN glg)cb'lbét el N

water; at |east one wettin ent s om the group nsisting of 20
glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene

gl ycol , h@Y@gp%m bheathon atdinst hyl ene gl ycol , di propyl ene gl ycol,

trimethyl ol propane, 101 and trinethylol ethane; at |east one of a polyol

having 8 o 1loasfolafdHE sufifhats AniGPhofbif! sultylig 8 to 11 carbon

atons; one of an anironi'c surfac a nonioni ¢ Surtractant; 5 a

wat er - sol ubl e organi c solvent; and water. 26. The inkjet recording nethod
accordi ng to anyadersaibld aigand; sadventinad claim6, claim9, claim 10,
claim1l, claim12, claim116, claim1l7, claim 18 and '

water.

| 24, The inkjet recording method according to any one of claim 3, claim 4,
claim 6, claim 10, claim 11, claim 12, claim 16, claim 17, claim 18 and claim 20,

10  wherein a density of the ink is 5 mPa-sec or more at 25°C.

25, The inkjet recording method according to any one of claim 3, claim 4,
~ claim 6, claim 10, claim 11, claim 12, claim 16, claim 17, claim 18 and claim
- 20,
S 15 wherein the color ink comprises:
the polymer emulsion which comprises the polymer fine particle
containing the coloring material which is insoluble in water or slightly soluble
in water;
at least one wetting agent selected from the group consisting of
20  glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glycol,

1,5-pentanediol, diethylene glycol, dipropylene glycol, trimethylol propane,
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10 claim 20, wherein the black ink conprises: the self- dispersion

pi gnment; at least one wetting agent selected fromthe group consisting of
glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene
glycol, 15 1,5-pentanediol, diethylene glycol, dipropylene glycol,
trimethyl ol propane, and trinethylol ethane; at |east one of a polyol
havi ng 8 tﬁ 11 carbon atons, and a glycol ether having 8 to 11 carbon
atons; oABddrmethylelsthaneyr f act ant and a nonionic surfactant; 20 a

“wat er - sol ubl e organic solvent; and water. 102 27. An inkjet recording

appar at us Conﬂﬁle%'sﬂgneﬁgglp??sg)ilh@ﬁ 8¢5 17 %aPOd h%ﬁgﬂ%f ?%@?1 %ﬁnﬁ?] ect a

bl ack i nk containing a sper st on pignment, 0 sion as
a fixing agent; 5 color ink ejecting portions configured to eject,

respect i Yaving & te yhsarhgn atomsiagent a i nk and a yel | ow i nk whi ch conprise a
pol ymer enul sion which conprises a polyner fine particle containing a

col oring materjgl o Ghidmc Sﬁf@%&ﬁﬁlaql(ign‘éﬁ%o%c QL Haglte} |y soluble in

wat er; and a recordi ng-controlling unit contlgure 0 control recording, 10
wherein the black ink ejecting portion and the color ink ejecting portion
- scan Yel ative agvatereelwbl oxgavaciselvent;andher eby record an i nage on the
recordi ng medi um wherein when a black color area in the color imge is
recorded in any..gne of the follow ng cases:

26. The inkjet recording method according to any one of claim 3, claim 4,
claim 6, claim 9, claim 10, claim 11, claim 12, claim 16, claim 17, claim 18 and
‘10  claim 20,
wherein the black ink comprises:
the self-dispersion pigment;
at least one wetting agent selected from the group consisting of
glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glycol,
15  1,5-pentanediol, diethylene glycol, dipropylene glycol, trimethylol propane,
and trimethylol ethane;
at least one of a polyol having 8 to 11 carbon atoms, and a glycol ether
‘having 8 to 11 carbon atoms;
one of an anionic surfactant and a nonionic surfactant;
20 a water-soluble organic solvent; and

water.
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15 1) the recording nediumis optically transparent and is provided, on a

transparent base nmaterial thereof, with an ink accepting |layer, ii) the
recording mediumis provided, on an opaque base naterial thereof, with an
i nk accepting | ayer which has a surface having a gloss, iii) a color inmage

is recorded on a plain paper sheet, and 20 iv) the recording medium for

recording the color inage is provided, on an opaque base material thereof,
with an ink accepting | ayer which has a 103 surface free froma gl oss, the
recordi ng-controlling unit controls the recording such that the black ink

ej ectingaporti AR AREtLhBEoaPhS hppBattk S Pdsigf L1 on are used in
conbination. 5 28. The i1nkj e% chorgﬁb’ng a%%gr tus according to claim?27,

wherein when recording a nonochrome i mage on the recording medium the
recordi ng- con@béadk Wk qipeting pertierscanfigurad te eject altlacdyinduamtahengtahe bl ack
ink ejecting portion is used for the recording, |eaving the color ink

ej ecting i : : { gl f i e 9. The inkjet
recor di ns&%d%%%ggé%a@g%?gﬁ%d fa (SJ %%F%gﬁa%gagﬁmﬁ%h%?nr%bcor ding a
monochronme i mage on the recordi ng medium the recording-controlling unit
carri®s out theolevink elerting pouidons eenfiguredisb afHct, rekpedbredy, ectyiamginkor t i on
and the color ink ejecting portion are used in conbination for the

ppar at U 2B ek HHEA bGP ER S L Bl Mo MRl SRR e 1
the color image is recorded in
comprises a polymer fine particle containing a coloring material which is
insoluble in water or slightly soluble in water; and
a recording-controlling unit configured to control recording,

10 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 a black color area in the color image is recorded in any
one of the following cases:

15 ) the recording medium is optically transparent and is provided,
on a transparent base material thereof, with an ink accepting layer,

i) the recording medium is provided, on an opaque base material
thereof, with an ink accepting layer which has a surface having a gloss,
iii) a color image is recorded on a plain paper sheet, and

20 iv) the recording medium for recording the color image is provided,

on an opaque base material thereof, with an ink accepting layer which has a
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any one of the followi ng cases: 104 i) the recording mediumis optically
transparent and is provided, on the transparent base material thereof, with

the ink accepting layer, ii) the recording nediumis provided, on the
opaque base material thereof, with the ink accepting |ayer which has the
surface having 5 the gloss, iii) the color inmage is recorded on the plain

paper sheet a%??@i%) the recordi ng nediumfor recording the color inmage is
provi ded SWrfges PRquslasase material thereof, with the ink accepting
| ayer which has the surface free fromthe gloss, 10 the inkjet recording

et hod car €S ehé radRaASaHlkain Ut EAboliGe rbbatnd RCIELEGLH0 POt on

and the color ink ejecting portion are use The i nkj et
recordin W according to claim 30, wherein 15 when a nonochrone inmage
is recor Hectieg ppeoryane dhegelor ek ejestivgdiontionsrearsedldd out such
that the black ink is used, |leaving the color ink substantially free from
bei ng usedmbdatiddie i nkj et recordi ng method according to claim30, wherein
20 when a nonochrone inage is recorded on the recordi ng medium the
recording is carried out such that the black-ink and the color ink are used
in 105 conbination. 33. The inkjet recording apparatus according to any one
of claim27, claim28 and claim 29, wherein a density of the ink is 5
mPasec oRgNor eTRk iARfet recording apparatus according to claim 27, wherein
when recording a monochrome image on the recording medium, the
recording-controlling unit carries out the controlling such that the black ink
ejecting portion is used for the recording, leaving the color ink ejecting portion

10  substantially free from being used.

29. The inkjet recording apparatus according to claim 27, wherein
when recording a monochrome image on the recording medium, the
recording-controlling unit carries out the controlling such that the black ink

15  ejecting portion and the color ink ejecting portion are used in combination for

the recording.

30. An inkjet recording method using the inkjet recording apparatus
according to claim 27,
20 wherein when the black color area in the color image is recorded in

any one of the following cases:
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5 34. The inkjet recordi ng apparatus according to any one of claim?27, .
claim 28 and claim 29, wherein the color ink conprises: the polyner

enul si-on whi ch conprises the polynmer fine particle 10 containing the
coloring material which is insoluble in water or slightly soluble in
water; at |east one wetting agent selected fromthe group consisting of
glycerin, 1,3-hutanediol, triethylene glycol, 1,6-hexanediol, propylene
gl ycol , 1, 5- ptint anetheotecorfling ¢ dinan i gnfinallydirpnepareah engdliy podvided,
trimethyl ol propane, 15 and trinethylol ethane; at |east one of a polyol
havi NG 8 ohQhd br&RgAAEn b AP RN PRI ] IR il @%b Blind 1hger 1 CarboN
atons; one of an anioni c surfactant and’ a noni oni ¢ Suriactant: a
wat er - sol ubl e organi ¢ solvent; and 20 water. 106 35. The inkjet recording
appar at us acco?liii ng the reeprding ne¢divhmispovidasl, anrthe cpaqaadasé ai m 29,
wherein the black ink conprises: the self-dispersion pignent; 5 at |east
one wetti ] g 115% 1 Lycerin

13- bt anedeons thereeh S ThS Sl abok il tRel UHUF hpR by e BRI o)

1, 5- pent anedi ol , diethylene glycol, dipropylene glycol, trinmethylol

pr opahe, theglossr i net hyl ol et hane;

iii) the color image is recorded on the plain paper sheet, and
iv) the recording medium for recording the color image is provided,
on the opaque base material thereof, with the ink accepting layer which has
the surface free from the gloss,
10 the inkjet recording method caries out the recording such that the

black ink ejecting portion and the color ink ejecting portion are used in

combination.
31. The inkjet recording method according to claim 30, wherein
15 when a monochrome image is recorded on the recording medium, the

recording is carried out such that the black ink is used, leaving the color ink

substantially free from being used.

32. The inkjet recording method according to claim 80, wherein
20 when a monochrome image is recorded on the recording medium, the

recording is carried out such that the black ink and the color ink are used in
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at | east one of a polyol having 8 to 11 carbon atons, and a gl ycol ether
10 having 8 to 11 carbon atons; one of an anionic surfactant and a nonionic
surfactant; a water-soluble organic solvent; and water. 15 36. The inkj et
recordi ng nmethod according to any one of claim30, claim31l and cl ai m 32,
wherein a density of the ink is 5 nPa-sec or nore at 25C. 37. The inkjet
recordi ng met hod according to any one of claim30, claim31 and claim 32,
20 wher efgmbatiost or i nk conprises: the polynmer emrul sion which conprises
the polyner fine particle 107 containing the coloring material which is
insoluble in water or slightly soluble in water; at |east one wetting
agent selected fromthe group consisting of glycerin, 1,3-butanediol,
triethylene glycol, 1,6-hexanediol, propylene glycol, 5 1,5-pentanediol,
di et hyl ed& gl y'Ehﬂe inkjpprespydinganyaystis accordinghylanly queopfatem 28ndaim
trimethyl ol ethane; at |east one of a polyol having 8 to 11 carbon atons,
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surfacta a noni onrc sur a wat'er-so e organ ¢ sol vent;
and water. 38. The inkjet recording nethod according to any one of claim
30, daim31 and claim 32,

34. The inkjet recording apparatus according to any one of claim 27, claim
28 and claim 29,
wherein the color ink comprises:
the polymer emulsion which comprises the polymer fine particle
10  containing the coloring material which is insoluble in water or slightly soluble
in water;
at least one wetting agent selected from the group consisting of
| glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glycol,
1,5-pentanediol, diethylene glycol, dipropylene glycol, trimethylol propane,
15  and trimethylol ethane;
at least one of a polyol having 8 to 11 carbon atoms, and a glycol ether
having 8 to 11 carbon atoms;
one of an anionic surfactant aﬁd a nonionic sﬁrfactant;
a water-soluble organic solvent; and

20 water.
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15 wherein the black ink conprises: the self dispersion pignent 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 glycol, trinmethylol
propane, 20 and trinethylol ethane; at |east one of a polyol having 8 to
11 carbon_atons, and a glycol ether 108 having 8 to 11 carbon atomns; one of
an ani on$® surTheinet sererdingsmpspbusascpadingrio-anyoneafslaise 2intlainr gani c
sol vent; and water. 109 .

.28 and claim 29,
wherein the black ink comprises:
the self-dispersion pigment;

5 at least one wetting agent selected from the group consisting of
glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glycol,
1,5-pentanediol, diethylene glycol, dipropylene glycol, trimethylol propane,
and trimethylol ethane;

at least one of a polyol having 8 to 11 carbon atoms, and a glycol ether
10 having 8 to 11 carbon atoms;

one of an anionic surfactant and a nonionic surfactant;

a water-soluble organic solvent; and

water.

15 36. The inkjet recording method according to any one of claim 30, claim 31

and claim 32, wherein a density of the ink is 5 mPa-sec or more at 25°C.

37. The inkjet recording method according to any one of claim 30, claim 31
and claim 32,
20 wherein the color ink comprises:

the polymer emulsion which comprises the polymer fine particle

107




10

15

20

containing the coloring material which is insoluble in water or slightly soluble
in water;

at least one wetting agent selected from the group consisting of
glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glycol,
1,5-pentanediol, diethylene glycol, dipropylene glycol, trimethylol propane,
and trimethylol ethane;

at least one of a polyol having 8 to 11 carbon atoms, and a glycol ether
having 8 to 11 carbon atoms;

one of an anionic surfactant and a nonionic surfactant;

a water-soluble organic solvent; and

water.

38. The inkjet recording method according to any one of claim 30, claim 31
and claim 32,

wherein the black ink comprises:

the self-dispersion pigment;

at least one wetting agent selected from the group consisting of
glycerin, 1,3-butanediol, triethylene glycol, 1,6-hexanediol, propylene glycol,
1,5-pentanediol, diethylene glycol, dipropylene glycol, trimethylol propane,
and trimethylol ethane;

at least one of a polycl having 8 to 11 carbon atoms, and a glycol ether
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having 8 to 11 carbon atoms;
one of an anionic surfactant and a nonionic surfactant;

-a water-soluble organic solvent; and

‘water.
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