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present invention relates to i mage form ng apparatuses

which spray or eject RDESERIRIIIQNonposition to form
an image, being represented by ink jet apparatuses.

In particular, it relates to inmage form ng
appar atuses which utilizes a recording conposition in
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Background Art Ink jet recording process, in which
droplets of ink is sprayed to record an inmage, has a

sinple printing nmechanismand therefore is

TechadeahFéslebus in that the costs are | ow, apparatuses
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image quality wll be poor (this may be referred to
forming' appanatuses winchiutalizes p. recordangj commposition in which a

printed matters produced with an ink containing a dye

colofiarvid €18&8 ] mAGHE fU% oedses esitib thesd |a§>paﬁ‘atuse3,
wat er adhesi on, as the dye dissolves in water an

recofEQ B tdi8 ABEEby MICBOMEHceddrR) r@%‘cgi;&ft?% g%#;?#’ig'otns, and

such as sunlight, “the dye dissocia

cartF 308 HoanELfnd Retid il MpREsHn < usear some
probl ens as

Background Art

Ink-jet recording process, in which droplets of ink is sprayed to
record an image, has a simple printing mechanism and therefore is
advantageous in that the costs are low, apparatuses are compact, and
noise is low. Further, by using an ink containing a dye, the process can
yield printed matters having high color saturation and vivid color tone.

However, when such ink containing a dye is printed on a plain
paper sheet, the ink vehicle will bleed along the fibers and so will the
dye. Then, the outline of characters will become jagged, and the image
quality will be poor (this may be referred to as "feathering" hereinafter).

In addition, the printed matters produced with an ink containing a dye
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shown above will arise in exchange for vivid col or

wotz%lﬁomdl% overcone such problens, inks using q,cql/ﬁ%%%%z
instead of a dye as the colorant have been proposed

Since the colorant is a pignent, it does not bleed
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ink is printed on a p ai n paper sheet, as
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are resistant to color fading in appearance. However,
showhateowe svHbarisedin ekshange dos advidhicajeptonen t hat
deposition or precipitation can be easily fornmed when
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ph k di sch

ink {§paBHed o AGPARDAPEERPCh Gopna sisiPereyl pigmansdsrsapped
for a thermal ink jet head, which enploys thernal

in spamesdyetvoeanithy fibers ok aggregateﬂadumto jlee chearge ghpid.
di schargi ng energy by applying heat to the ink and
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is repeatedly perforned 2°WD 2004/ 091916
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ntua y cause a
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rdl Iy di schar ge bendlng of |nk due to pignent

COIOHg%a @PBGEIWW%/ to happen when consecutive

printi ng i's perforrred with a thermal ink jet head.

Colflowravery pigimentslispessacinks proglisady ardagebesin that

made to date.
deposition or precipitation can be easily formed when the solvent
volatilizes. Therefore, when the pigment deposits near the nozzle, it will
affect discharging of the ink. If the pigment deposits near the nozzle, the
ink is pulled toward the side of the deposition when the ink is
discharged, causing the discharge direction to deviate from its intended
direction, a phenomenon known as "discharge bending." The deposition
of the pigment is particularly troublesome for a thermal ink-jet head,
which employs thermal energy to spray the ink. A thermal ink-jet head
gains discharging energy by applying heat to the ink and causing it to

bubble. When this discharging operation is repeatedly performed, the
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Such proposal s include, for exanple, an aqueous ink in

e iron content of the ink is 0.3 PP
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According to these proposals, discharge st abl lity of
Laick@ipemi P-o)Nie, 08:8130¢8), anmeequs hirum

not consi der establishing both .1 WO 2004/ 091916
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B D R e PR e est (P-A
No. Q@rt?@fr#?@g a&%*a%%@?&gs A T W R R BT cifer Pintent
of thepil k0. GhcPY NEelEThe @E&%}"m?ﬁ?ﬁb@é%ﬁ‘iﬁs&"@ﬂlg to

| ess (JP-A No. 2001- 239751) and an i nk-jet recording
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frequency of 15 kHz or nore and di scharges an ink

in theointlai ni ng

Other proposals include, for example, an ink-jet printing process
utilizing an ink containing pigment particles having on their surfaces a
sulfur-containing dispersibility-imparting group, a penetrating (wetting)
agent, and water (JP-A No. 2001-287455); and an ink for ink-jet
containing pigment particles having on their surfaces a sulfur-containing
dispersibility-imparting group, an aqueous organic solvent having a
surface tension of 40 mN/m or more at 20 °C, and water (JP-A
2001-254033). According to these proposals, discharge stability of the ink
can be improved.

However, these proposals do not consider establishing both
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a pignent, a dispersant, and a solvent, in which an
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to these proposals, the direction of the discharged
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particular when an. image is formed wth so-called
recopdéng ayocess msing am inkicemtaininga pigreeat gckispersary, and a

the main scanning direction is printed in a single

solveasgdirsednchran atieragealienetdd oftite pigpesat id kess than 100 nm
therefore not sufficCient regarding “inhibition of
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current situation is are needs for further
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corrp05|t| on, and a cartrjdge housing the recording

a pigeds At kﬁpemanb, annd rosobzande inavk ugfaa@ea%emgm iameter of
hi gh-speed printing using a pignment ink and which can

the pigmeatis tess timgd 08 hin (P-4 Ne. 200223974d) have been

recorded matter of such |rrage In particular, an
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mage form ng Process, ecor di ng  conposi ti on,
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gresent i nvent i o is to obtar n_an i mage form ng
bendmga tigh eperatige freguenatpsptbepsdo mﬁ@i@ mt@gaccount the
conposition, a cartridge, and a recorded
discharge bending of ink when the number of scanning with the head is
reduced for high-speed printing, in particular when an image is formed
with so-called one-pass printing in which rows of dots aligned along the
main scanning direction is printed in a single head scanning. The
above-mentioned proposal is therefore not sufficient regarding
inhibition of discharge bending in one-pass printing, and the current

situation is that there are needs for further improvement and

development.

Disclosure of Invention

An object of the present invention is to obtain an image forming
4



matter which can forman i mage satisfying water

wd Rolehapce and light fastness simltaneousl oo @a004/005062
perform hi gh-speed printing with an ink jet recordi ng
process, the so-called one-pass printing is

appeatdess, iarﬁimhge\&b&*ﬁiﬂiﬁ%?&o@ésﬂc& SecdidiIpRdcoM P HOM and a

.mai n scanning directi is printed in si ndl e head
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| ong the, ppin scannj ng irection in one head
can {QERA N@V&ﬂﬁn@g@s‘m&l 1% Wit tersdreakssand 4 yecorded matter of
Therefore, it is possible to mnimze the nunber of
suchézagsc dnpagiarar, andiject beto obtaireadeiinage foriitiong
a single sheet, enabling high-speed printing. This
apparetpaan iphageifogniinapyenteseorscdilini CofARSEIHOM, Y
ppof hi gh-spegd pri nt .gﬁg bu?gwhen di scffar ge "bendi ng of

cartifyd BiacPE tetardbl nral AAHOA0HG: Fdid BRAGHAR8Ading

to an | mage defect since I-S" 1 POSSI
Y nozzIl.e wth .another nezzl avi.n
everf SRS AN B tng 364 Gethi B¢ aled @ s Wit an form
.usjng an ink containing a._dispersion of a col orant
a Vl‘ékﬁjcﬂ%égepwgﬁ%ﬁp,w 1@ ﬁglif@:kso RAG@Lteen, anether ebjaat of the
since the colorant is |likely to deposit, and it is
presenginyepsiost isl & obdain hinsirhegeformimg apparates, an image
defects such as white streaks as shown in FIG 2.
fornﬁefdgprbmst, a ﬁ@rd&nﬁt denipiditiv e eatteRIgs, #18 sdforded
made by normal nozzles (no di scharge bending and no
A e h e Pt gCRatiblyily PldiEr Restfificeahdlight

fast! .écﬂglﬁlggabgh ﬂg) Di scharge bending 211 and

i'sc can be observed. On the other hand,
in so-call ed | ti-pass, process, in . which the _rows
of P§fﬁ?léﬁau&ﬁsﬁﬁﬁ EE%%W&@N%%M jedreceording process,
t hrough
the so-called one-pass printing is effective, in which rows of dots aligned

along the main scanning direction is printed in a single head scanming. In
a process in which a head mounted on a carriage is moved right and left
to scan while a sheet of paper is moved relatively so as to form an image,
the one-pass printing prints the rows of dots along the main scanning
direction in one head scanning and does not print them over again.
Therefore, it is possible to minimize the number of head scanning and
reduce the time needed for printing a single sheet, enabling high-speed
printing.

This one-pass printing is advantageous for its capability of

high-speed printing, but when discharge bending of the ink occurs, it
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several scanning operations, different nozzles print a
w0?g6‘969 ofzOW of dots al ong the mai N scanni ng q; rr%%do% 5062
erefore, even if discharge bending occurs in ohe ?
the nozzles, white streaks will not be excessively
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Particilaght Shem HsHl Qteurln}eg&'ﬂgadm'\b §f@“8£$§@n‘%335@ A Solowant
i mage defects in one-pass printing, being a new point
suchoas plgm%m‘d disehargebertliag car rasily oeue simeedheheolorant is
in an image form ng apparatus as described above, the

hkel?eumodeposrt aid itl ierteinthlyapossiblanthbt theid lbxdsita majGr image

he average di aneter "of t e colorant to 70 nmor less

defe.@fr?g%‘tégﬁ?gw B S N B B oo The
oF RiernsE R R 2'3he q?ﬂﬁ@% BtREEE 215 A BRRE mormal
noz4lgs taishesea i darbne Hg diseBebzalatcRehandhits

ys a recording _ conposi t| on containing _a col orant
rlghttst;g@ pattersi3lhaby abneroad ipaternsi(with dischargspbeadisg and
fornms an image on the recording nmediumby controlling
dischaege éailudeh Dischdrpge seading Pafiared Wlischatge faidardicag be
medi um wherein the average dianeter of the col orant
obser§edd nmor less and the rows of dots of the inmage
aligned along the main scanning direction are formed

W (Fndhp (gi?{eﬁ 5&A8; ih b 4 5’ cﬁﬂ%ar’lﬁﬁ.ﬂgf E%gs &ﬁ%%% B9t Bfhich the

di aneter he cof ora can

: r i.on fgr the follow ng fea cific
i ﬁg E B aiPhe e hiSim Seamdinls i i apP o ghtough
ositjon) in a dispegr state in \NhICh an
Seveéa 8ERNPING PRETATOTIS ddéfsen rengogales primbagingte row of dots
col orant
along the main scanning direction. Therefore, even if discharge bending

occurs in one of the nozzles, white streaks will not be excessively
noticeable and correction may be possible if other nozzles are
functioning. With one-pass printing, however, failure of one nozzle will
result in a major image defect, and therefore discharge bending must be
inhibited at a higher level. No studies have been conducted on inhibiting
discharge bending to prevent image defects in one-pass printing, being a
new point of view and challenge.

The inventors have found that in an image forming apparatus as
described above, the deposition of colorant can be inhibited by limiting

the average diameter of the colorant to 70 nm or less and that vivid
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particles, preventing coal escence and aggregati on of

t colaogrant particles. This repulsive force is B
Wogzgﬁ:gpgh«sy based on electric charges of el ectiGIERR|0/005062

charged groups such as an anionic group of the
imagBlesibe KRR at LA ARRU A PhebfyaRERRRY: discharge
benl{a aeri bh obte-PreS N Bign iich Lo eadbe, (NVeRiofy has been

cqQllisions between the colorant particles as they
Comtﬂ(i@t me the energy barrier of the repulsive force

between them A portion of the colliding col orant

parAccoedingli, thepresend inwehticat peovidesani ahagg forming

aggregation. Wen this aggregation takes place near"
appateruRoErtrisint atr@cétaﬁlg %@Wﬁﬂchnéﬁfé\%‘&recordin

di scharge"bending occurs Tn which the 7 2004/ 091916

S A

f_colgrant is added.to an ink to obtain a certain ..
medithewilithiaRPatists fores ey thg s dhrT cenEdims snedium by

added col orant are conpared, the total surface area
contgpliing e tacandingdwad tQ&CQ‘élrl'Qli@thﬁéY tedher zgrording

di ameter gets smaller. Wien the conpositions of the
mediumhawtheriein tthe avoérargentameter bé tharmlenantislinm or less

that the density of charged groups (nunber per unit

and aheaows of ot Ot insipd aﬁgn'esi &loted @he mwkh Beanning

respect to the dianeter of colorant particle, the

diref:ﬂbﬁ a@%@ﬁe@“ﬁﬂ?a%ﬁgq%ﬁg eor ant in the ink becones

arger as e colora r gets smaller, and

th re J.t i resuned.that the repul siye.force

anhg Pheseined sRetHdTCHEahe damebt 3t e sifmt can
. ,.pecones larger., For. this reason, it is resunmed. t hat
mhlgmﬁts agregaion fondha fellovehig ﬁ@@s@lhegﬁﬁﬂ&&ﬁ%}bft e

the ink evaporates and the colorant is likely to
colodapbis contaimechin she dnki (rgcondirtg copnpssition)ve at dispersed

is resistant to such deposition., and therefore

stateiiscwatigh arbebstitpic dpulsivddescai effecting Mrieagahe colorant

the follow ng may be "appli cabl e as anot her
’ a ' I i | - ;
partilEs DA Eitng OARBRUIRE Lol pfgt BAtIREDE HHE colorant

particles. This repulsive force is generally based on electric charges of
electrically charged groups such as an anionic group of the colorant itself,
an anionic group of a dispersant surrounding the colorant, or the like.
When the volatile solvent of the ink evaporates, the concentration of the
colorant increases, leading to collisions between the colorant particles as
they overcome the energy barrier of the repulsive force between them. A
portion of the colliding colorant particles will result in unification,
initiating aggregation. When this aggregation takes place near the nozzle

and its size becomes significant, discharge bending occurs in which the
' 7
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colorant particles are the sanme, the unification

S f the colorant particles are also the sane.
ke %&2@2%@ wor ds, assum ng that the nunbers of PCJHF?@?T”H%’O&

colorant particles per unit tinme are the sane, it is

ik SOSGIIEE ol She dis PGS HEy 98 620004 Sl e i
cory AR, aTcaffah P FOLGHIge Aldraiter ik thaplatain a certain

image leneaio\sTHinkn Regngeg amesient pbed isbrelorant are
by limting the average' dianmeter of the g WO

companedpthe tetaCTiriace ateaeiab: coloraantbeconibs harger as the
 ess and using an image form ng apparatus which ~forns

colof&\@d@éméfhéﬁ getd oAtdléd. IWhdr) eheRbin PO o@itﬂ?gﬁdﬂﬁce of

in a single “scan, is it possible to obtain at

e SPRFSR O SRS B U g e

grovii fhinilr Rt ASuERERRlOn RS Felctgnt Srulifeis fofstant with

whi ch .ays a recording conmposition containing a
reSP@@IF £ the %ﬁéﬁ%ﬁefierCQl@mm Paéfﬁci%oﬂtﬁ tefalshiauge afhthehwhole

apparat us controls the recording head to 'scan
colorambin tle¢ ynk badmmesdargengs theicotoaart Hiametepgetetmaller,
dots of an image aligned along the main scanning

and dhersforetit ¥ phegusictdthas ehe répuléih)% fareerdintmh e gﬁlorant

wherein the average di aneter of the colorant i

parti§69iHtRe iﬂRdA%H‘Wﬁo?Q H¥BoRheb F?%erygf%f #497889oHRl 3

r
according to the present 1nven rises an fnage
, or di ng..composi tion according, to th i
presh B4R o, FSGR ARG GRS FSSPUHN D38t B e n
cartridge, according to the present invention houses
evapgiates ade Hie GOk 'Stlilgﬁl}fa’& depasit theti @e@%fmg to the
invention in a container. Brief Description of
presenhinvgstipinds resistantstehsnel idepositiarn, lared thetrefpre discharge
one-pass printing of ink-jet
bending of ink does not occur.
Moreover, the following may be applicable as another explanation.
The assumption is that when the probabilities of collision between
colorant particles are the same, the unification speeds of the colorant
particles are also the same. In other words, assuming that the numbers of
unifying colorant particles per unit time are the same, it is considered
that the smaller the colorant particles are, the smaller the size of
aggregates formed in a certain period of time becomes. Therefore, the
colorant with smaller average diameter will have smaller size of

depositing aggregate, leading to resistance to discharge bending.

As described above, by limiting the average diameter of the
8



recording process. FIG 2 is a schematic view of

4 heck patterns printed in Exanples f
woﬁﬂﬁ-@gﬁm&l ng i mage defects in one-pass printi ?1‘5/']1?—[10&003062

3 is a schematic view of an exanple of the inage

colof RS 80 ARETH TessbedtliBtign atee £iifiap Ut Which
orrBeiaha olps nhgrscL e b aRarbse Qﬁp%?é%fﬁé’gﬁon inasingle
scanﬁéitl 183%1&1@ ﬁaggérc}é réﬁ%ﬂ%&ﬁn&e&w htfﬁ‘@ free of
nmechani cs of a bubble jet (registered trademark in
whiteagtreiks acat dengityhHadtustiGh. 7A, 7B, 7C, 71), 7E, 7F,

and 7G are schematl c views illustrati ng the principle
of TH& réé@Rli igicigabbord bbb ehi§resent 1nvent10n is
(registered t ade rk in Japan) recordi ng head. FIGS.

RS L e B8iting had phich

recordin .9 IS a Vi

' LG
spra&%aaﬂa s SO RSk BEH catdinined it displision toward
a reqqyiB tg{;%{‘q;}@gﬁ wé@ch?@épéb%s"f@a%%‘r@i elr@@b?d%%@&hto

of FIG 9. FIG 11 is a schematic view show ng an

scane;e&aplvelyjﬁoahedmmrduungtnrmdmmm’@fomnsp]owrs of déts®f an
12 is a view of an exanple in which four colored inks

@¢ aliggunb biedgtthetinginseandiing daedtion With aksingl&scad on
| s a parti al VI ew of another i'nk jet head having four
the &%b?ﬂ?ﬁg'rﬂ'éd‘i'hﬁ? h\ﬂr'}ﬁir@:% ﬁ:ﬁ@ﬁavé:ﬂa%e dthrn®tér 8F FRERDISrant in
Wi ng an ‘exanp

the recording medium is 70 nm or less.

The recorded matter according to the present invention comprises
an image formed by the recording composition according to the present
invention on a recording material.

The cartridge according to the present invention houses the

recording composition according to the present invention in a container.

Brief Description of Drawings

FIG. 1 is a schematic view illustrating one-pass printing of ink-jet
recording process.

FIG. 2 is a schematic view of nozzle check patterns printed in
Examples for illustrating image defects in one-pass printing.

FIG. 3 is a schematic view of an example of the image forming

apparatus according to the present invention.
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configuration of a 4-color ink jet head. FIGS. 15A and

3 ot her schematic views show ng an exa f
Wogzgﬁ @éﬁ?ati on of a 4-color ink jet head. 10 {}}%Irﬁmo%w@som

20041091916 PCT/ JP2004/ 003062 Best Mode for Carrying
Qu ' ; ' I
Fot g b et PR R Tt e ARRBIebE s 8 dee o
f QEi t .according to the present invention
aCCOE@Hﬁé&géﬂﬁgﬁféﬁéﬁiﬁﬂﬂfnﬁgga-mhich contains a recording
co itjon caqntalining a.colorant disp jon and
ypiitires sépma@ secHenalauew g the srpbadgedn Filiadd a
recordi&g\nediunl and forms an image on the recording

medil8. KA 26Boonand 6D areschemabadiewssidhnstrating the
relatively to the recording nmedium wherein the

mechafi@oef ditansbk 7jet’ef(ré@i@t@ﬂédn tedernarkiite]d5eq) sederding
conposition is 70 nmor |less and the rows "of dots of

head,he 1inmege aligned along the main scanning direction
are formed with a single scan. The inmage form ng

CPRACA ARV Tl Pl PR, BESEA DXL O oo
illus{igng the e braiGpaer SHsGhrEing ehodpbble jote
recordi ng, conposition toward a recording nmediumis
(registettac trastemarkdanapdn) recorging headr ecor di ng nedi um

to forman imge on the recording nmedium wherein the
av#iais: 8 arel 8B afe stieeneltiv eidwsiilludteatia | Aitechanics of

conposition is 70 nmor less and the rows of dots of

anothie® bﬁ%&gjesm!@%%@eﬂé& ﬁ%\déﬁa&w ﬂhﬁfﬁéﬁ) f@c&ﬂgdiﬁ%t head.

are forne si ngl e scan. e recordin

CoIeE S L ARRED A A A GRS SR e

presgrrl%)%%s’gnﬁ%&:{or ding to the present invention.

FIG. 10 is a view of an example in which three colored inks are
supplied to the recording head of FIG. 9.

FI1G. 11 is a schematic view showing an example of a
configuration of a serial printer.

FIG. 12 is a view of an example in which four colored inks are
supplied to the recording head of FIG. 9.

FIG. 13 is a partial view of another ink jet head having four
colored-ink discharging rows.

FIG. 14 is a schematic view showing an example of a
configuration of a 4-color ink jet head.

FIGS. 15A and 15B are other schematic views showing an example

of a configuration of a 4-color ink jet head.
10



11 WD 2004/ 091916 PCT/ JP2004/ 009062 The details of the
: j g conposition according to the present R
W({Z‘r?}’@g@?%lgn wi || beconme apparent through the dﬁ’ggpmort/gpp%z

bel ow of the 1image form ng apparatus and i nmage

form ng process of the present invention. The average

di aneter of the colorant particles in the recording

Skt is. 70 «xunor -l ess,. preferably 50 nm or

BeStﬁ\Z@fe g%%mm$g¥€ﬂ%%ﬂ9v§9 or less. Wien the

di ter, of the colorant particles is 70 ran or |ess,
(Im&giﬁwu% Hopaiadespinaganbonaing Breersspand Reserding

will be large enough to inhibit colorant deposition
Con'qMSIdimn)ease the size of depositing aggregates, and

therefore discharge bending is less likely to occur.

Herhe imdg@fcg‘gﬁw;&ﬁmhgfac@brﬁm ¢0l tedPiesent invention

particles s | ess, the total surface area of
_ : X s
compRiseRR SRR heaUThith coAflafie B atcling cFAHBdRftion
fher increasg. of the effec and thergefore .

contglhiil B 1 OKFRE isdersi 08 atad WehicHPPray S e decerding,

of density fluctuatiaqn. Wen.the avcei&%ge di anet er of
compRsiidgndoinar Wﬁ@gim umpanddiormas an iznagesm the

greater effect is achieved, so that white streaks are
recording shediuambyddhewingf thecrecuricting kead rtorstiarerelatively to

hi gher level. The lower limt of the average dianeter

the riegoddéngabedidn) whetrel®the avAga Idrh@@blaﬁf’ﬂ@e cblérant in

use of pignment as the colorant inmproves light
the 16RBHANE clfigRuston 3o hin bEREE LA (O 8f ERFb the

imagd SYTRE Mone TRENFATS 2ADIRe WibEbhad fopRed Wit a
. o-cal l ed one-pass printing, in which rows of dots
smg% PEHRd al ong the main scanning direction are forned

in a single scan, is the form ng of a single row of 12
wo Hspimegrdfts nrng aprreatus eesoeding to the present invention

comprises an image forming step in which a recording head which
contains a recording composition containing a colorant dispersion and
which sprays the recording composition toward a recording medium is
controlled to scan relatively to the recording medium to form an image
on the recording medium, wherein the average diameter of the colorant
in the recording composition is 70 nm or less and the rows of dots of the
image aligned along the main scanning direction are formed with a
single scan.

The recording composition according to the present invention is
used in the image forming apparatus and image forming process

according to the present invention.
11



dots aligned along the main scanning direction by a

S| e recording head scanning, as shown in Fl 1,
Wo\/ﬁqg‘%?l%lﬁe mai n scanning direction is defi ned’C’arngq%/Oanm
direction in which the recordi ng head noves rel atively

- oy 87 TSt (e R SRR AR B T B present
inve3itipn YR BEPHF Bipabiend thaopel the derCeintiun awlow of the

. I ndi cat.es the main scanning direction, and an arrow

image formingsappatatusandnimageifosnringprocessof the present
surface 205 noves (scans) in the main scanning

invetitieet i on to formrows of dots with inks As shown,
each row along the main scanning direction is forned

by Tl adiezs bardiggnbier 60Rd B@lcﬁ%ﬂtﬁ%ﬂﬂ'ﬂéﬁe@ In"@rAtéording

Mor eover, by adjusting the recordi conposition to

comRIARR 1570 pa LS micieFRbEy S0 A BRIRR SR MBI,
prefffalBl, 46 sHai [ERo W Bien e pAmRicE R thelcplRRpnt paricles is

Accordi ngly, the colorant_wll not deposit, and, .
70 nop erdessethie tepulsivedonae hgtweamshe golorant partickesgvill be
To prevent drying of the recording conposition, or for
largelgnemglyds indibft aslorent depuasitioss ahd dgcrdasei the sizancf
di spersibility of a conmpound according to the present

d O@l B. 7 \ i 1i
ep Exvéﬁgg b ggg}gggt@éimih@f&@ibfdi%@hwgb BeEyd 1SJFE|%§ likely to

gueous organi ¢ sol vent ~i ncl ude et hyl ene
. i et i :
occ pé%;{/éé%tek )}f ghgég‘?ef?%% &i%ﬁ%eiro% r:lg% g\’)'lgf@%@ifﬁ&es is 50 nm or
Iess,llﬂwsf: @ﬁﬁl%ﬁﬁgq'q?e% gxféla 8& ?ﬁé%ﬁiﬁi‘%&pﬁ&ﬁﬁf&o{vﬂl be even larger,
1, 2, 3- but trial, triol .. i
Catlﬁlggréﬁﬂuﬁﬁgfss{f' %9&‘#? kade even lasgar, gieseltipg ymfuwsther increase
al cohol s; ethyl ene glycol nonoethyl ether, ethylene 13

of thareffeoy/aed dherefone. aanaenoessiow lyty stteaksnisdumited and also

et her, diethylene glycol nononethyl ether, diethylene

thatg{fﬁfl?si{i};t@gg%’ﬁig%QWheﬂi tichaversp@distietepaditheydolorant
particles is 30 nm or less, an even greater effect is achieved, so that white
streaks are controlled and density fluctuation is controlled at a higher
level. The lower limit of the average diameter is desirably 1 nm or more.
As described above, the use of pigment as the colorant improves light
fastness. However, even if the colorant is a pigment, when the average
diameter is less than 1 nm, light fastness will decrease and be close to
that of a dye.

In accordance with the present invention, the so-called one-pass

printing, in which rows of dots aligned along the main scanning

direction are formed in a single scan, is the forming of a single row of
12



gl ycol nononet hyl ether, propylene glycol nonoethyl
et her and other pol yhydric al cohol al kyl ethers;

WOLYY%PE gl ycol nonophenyl ether, et hyl ene JIGIEBR004/005062
nonobenzyl ether and other polyhydric al cohol aryl

dot{éﬁgﬁwggﬁ/mé nﬁ@ﬁf %{:%}Jgﬂlgg Uirection by a single recording
-pyrrolidone; 1, 3-di ylim. dazoli di ngne, ) ) ..
heai_sgéwgcg%ﬁhgmnd é hi vehggentheomalnseanning direction is
.heterocyclic conpounds; fornmam de, N-nethylfornman de,
definest af the Rirddiomindehicl thetrecoadingdiead moves relatively to
nonoet hanol am ne, di et hanol anmi ne, triethanol am ne,

the revorelihg| meidiam. Sirstchghemoezletforend pieiow ehdoes Avng the

am nes; di met hyl sul foxide, sulfolane, thiodiethano3.

i afiniab & C iH : ..
et G, Tk P AT RN g Ra T rinting
spee\ﬁggny@hgb%eé{@e%h of these solvents may be used al one

or I'ntcCo n of two or nore. Anong these,
panti.gul aply pref | e are diethylene,.glycol, . )
gl y‘@’éﬁ%r?f ence todkiltde dr fBiarro D8 indlicafasilie paain sanning
. (3-methyl-1,3,5-pentanetriol), 1, 5-pentanediol,
direstigsy ayid angywrew 283nde seconydank geanping diyectondond nozzle
2-pyrrolidone, and 1, 3-dinethylimdazolidinone. By

surfase 2§5andvessscans) i theaseiniscaimingsdirettiort to f&im rows of
excel l ent effects on the prevention of spraying

dotspiaieinkes Aashuben, éa!@htx‘g)vﬂi‘agﬁhgrt@leeﬁ?élﬁ@?dﬂﬁnghﬁﬁ%cﬁon is

di ssol ving properties, an di spersion
. 19 e VB USL LG 1 .

ForoS IR HE s Sy Yy o AR PR o,

m\/. when a slight disgharge bending occurs, 14 WO . 0

2000056956, X Ad]i561e: Fie 60T dHS FRITBPEIN O contain 10%

moderately and covers the portion which would be a =
by wwg‘itt @t FQIe @RABANBIOHROIGA YR sojeentrdispgrstonstability is

therefore the white streak will not be apparent. If
securad even itthrivbladld eomponenteefshsinkevapobhesdsiie the

of the ink is excessively inhibited and covering up of
aqueous organic solvent disperses the colorant. Accordingly, the
colorant will not deposit, and therefore discharge bending of the ink is
inhibited.

To prevent drying of the recording composition, or for objectives
such as improving dissolving stability and dispersibility of a compound
according to the present invention, an aqueous organic solvent may be
used. Examples of aqueous organic solvent include ethylene glycol,
diethylene glycol, triethylene glycol, polyethylene glycol, polypropylene
glycol, 1,5-pentanediol, 1,5-hexanediol, glycerol, 1,2,6-hexanetriol,
1,2,4-butanetriol, 1,2,3-butanetriol, petriol (3-methyl-1,3,5-pentanetriol)

and other polyhydric alcohols; ethylene glycol monoethyl ether, ethylene
13



the i mage defect by discharge bending is insufficient,

WOLZQ%(?JI%]?g in formng of white streaks. On tl}?ﬁglﬁg@gloosom

the static surface tension is |ess
/'m repellency of the nozzle surface will be

R B T
Sy BPee LB SR TSR i b pmetyns

reover, hy adjusting the vigcosity of the ink at 25
leCh@/? mogomaasyla@@le;@pﬁpﬂéf?em ysok ngnoethgketheyeand other
bendi ng occurs, the ink bleeds noderately and covers
polyhydryicralcohobalkil athers; bthyleute %b}fmhmﬂophenyh etlyer,

t he di scharge bending, and therefore the white streak

ethyléhé giptol bﬁoﬁbb@hi?‘rl] gtlhér hhel Mtﬁépgg}lz}é??%iﬁﬁﬂﬁ:dm)ldaryl

nPa- s, ” bl eedi ng of ink is exce hibite

e R APl e Ry ORI S T RO ong
2-pyihofe e e Shne BilinifR2tid o e Spitastatt andither

.. that it wl] cause bl eeding of characters, color
ntregeRrentgining AeterQCyAie me%lﬂ@aﬂ JeaeiGat e
i mage quality. Any colorant having a color other than
N-msthykformmasuide; BNyNbdimeshyl formantidesand othen arhides;
present invention provided that it can be dispersed

mornicethanedantingg dietieasolamine, Refsttratslathitee, examoethylamine,
i nclude pignent, oil dye, and the |like. These

dietﬁgm&;tﬁ@mﬂ;amﬁ%m Ofifertifhined: BinkEhot prdieD,

|
cyan, magent a, . red, green, Dbfue,

sl MRS T bR AR S B

rticul arl si nce. deposi.ti on_does,nof occur at t )
profieiecadionaty, cRTISTE Gritntte, angncbnikiolesionpaiVith
wat er resi stance of the ink will be better than using
water, eggh. osphese solventspney e useghalone ar anldambidnation of two
bel ow. These pignents may be used as a m xture of two
or mworeyore of them or as a mxture with a dye or other
coloring materials. These nmay be added in an anount

wWhiZgtong these, particularly preferable are diethylene glycol,
glycerol, 1,2,6-hexanetriol, 1,2,4-butanetriol, petriol
(3-methyl-1,3,5-pentanetriol), 1,5-pentanediol, N-methyl-2-pyrrolidone,
N-hydroxyethyl-2-pyrrolidone, 2-pyrrolidone, and
1,3-dimethylimidazolidinone. By using at least one of these, it is possible
to gain excellent effects on the prevention of spraying properties failure
due to moisture evaporation, high dissolving properties, and high
dispersion properties.

In addition, by adjusting the static surface tension of the ink at

25 °C to 25 mN/m to 50 mN/m, when a slight discharge bending occurs,
14



wi Il preserve the effect of the present invention.
WOF%Q?{{MI%% of the organic pignents include 8Z0,p 1/ 1P2004/005062
p al ocyani ne, anthraqui none, dioxazine, indido,
t hi oi ndi go, perylene, isoindol enone, aniline black,
the B4€ Bfééd%‘ﬁmc%%t%ﬂ% %_Ghd_:‘c#)%ﬁs tﬁé?&‘ﬁcﬁﬂ hidh WEAlFbe a
I ke. a of t rga

and the I'es ein nic pignents

r i 4 . : . , .
whild S8R b i ihie e ed e il R IR ore the white
el | xﬂ/v Prussi an blu ﬁadrri umred, chrone yell ow,

streqle i nEé BPasgat.hdheistetic ASdace feBaionh gyveeds AR
aver age di ameter of these pignents to be wused is 70

mNAm, b%edingsoft the imk b5 exdepsiviely énhibitedramdhmvering up of
inhibit deposition, it is preferably 50 nmor |ess,

the iandgmziefept biyed tohiarge bemding iebssufficient, risidtigiggin

bendi ng becomres | ess "as the average di aneter gets

forngE b S nBRO k| 1 ool f el et IcEcnsion
s e FRARS wh0ch EEEREP e e A R
BB PR Sk Sl Wt

(hereinafter "nozzle dianmeter") to the dianeter of the,
surfaeecandithesefore mernireusiwidl net fopar.tActerdingky, dormation of
affects image quality. 16 WO 20041091916 PCT/J
ink paftidlesdsafiibipdsichsisbeg alischargebeaslitipe particle
di aneter increases, but If the nozzle dianeter is

I a vl hdi £l td )
Tty G RSty Mol 8t 250 o2 s

to S PRS2 POEErAS R S S Rl
oy S5AS3He T BReBRs WARRR, B8 e Dol

significantly affects the direction of the
cau bycﬁhﬁgdiﬁ@i\@cxgetb@hdimga aigdpienetowe the wehite streak will not
di scharge bending is likely to occur as the nozzle

be apiparents Ifdheremcesityvexcedds B8 mlaes, bleeding of the ink is

excessively inhibited and covering up of the image defect by discharge
bending is insufficient, resulting in forming of white streaks. On the
other hand, if the viscosity is less than 2 mPa-s, the bleeding of the ink
will be so much that it will cause bleeding of characters, color mixing, or
the like and will greatly deteriorate image quality.

Any colorant having a color other than black may suitably be
used in accordance with the present invention provided that it can be
dispersed in a recording composition. Representative examples include
pigment, oil dye, and the like. These colorants may preferably use one

color selected from cyan, magenta, yellow, red, green, blue, and white.
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recordi ng conposition is used. For the present

invention, the nethod to reduce discharge bending has
WORRKEH G i ed, and the result is that by adj Sgg)l‘]ﬁ%mf/ﬁoe’o‘sz

average diameter of the colorant Dp (pm and the size
) r . .

For e phafEPRldRidh, i 688 AL i8Ry B Prelfhly particutarty
. 0.003, .t.he di scharge bendi of recordi conposi tion
SIce 51%95%51 Q82 e8S AAtQIGUEARY gongi%a%dﬂﬂ{ E&Hg@t rrgment,
. . Wthout density fluctuation and white_ steaks can be
lighttasdnessianc watenzepistange ofithednk willdee bester thaa using a

di scharge velocity of the recording conposition also

dye.8pedifie éxwm?lqs: afigigmhenare lispedibelotv.tTeesapigmierets

is formed, i the "di'scharge velocity Vis at or above

may e et 4 b%ﬂbu[l‘é' SERROIST ?gt?igér B lt%}é?k?, Heas advGRere with a

i scharge velocity is p om2.0 nls to

e i gineliof, BEGHS! SRS LG A 5y ilnt which

.1 Preci sion of .point. of inpact .of the recording
will G5RSeEYS Fo effaqt Afdhe BRSIHINYERONs 4. 0 nf's or
nore, the locational  precision of point of |npact .
wi Bxarapdes of thgrangania pigments baclysieaspephthalagemnine,
the recording conposition hit where it is ained at
antheuquinbne, alidXaxie;104ige] diwiRdigoppesylcats dsadirsdpknone,
hi gh-speed printing. On the other hand, if it is below

anilifeOblick, atRnethive, RdAANInd Bdaltes bafisén bﬁt‘a{gk g}igﬁ'ﬂ@nts,

recordi ng nedi um and t he head greafly af fec
anc §BE L Bl B4 YR i el oSk B,
LS8, LR ET At Bt D b o,
*bariups ey P BB s e g Ty, metl
di scharged recordi ng conposition) is inhibited, and

powmkes) ancbotie kel y round pixels are formed. If it is
25.0 nms or less, the formation of satellite

ks mind ke g dndncural s gt o
useP¥E 8% or less to inhibit deposition. To further inhibit deposition,
it is preferably 50 nm or less, and more preferably 30 nm or less. Since
discharge bending becomes less as the average diameter gets smaller, the
probability of white streak occurrence will be less and image density
fluctuation will also decrease. If it exceeds 70 nm, pigment deposition
will increase, causing discharge bending and subsequent white streak
occurrence.

The ratio of the size of the discharging orifice of an ink-jet head

(hereinafter "nozzle diameter") to the diameter of the colorant particle

(hereinafter "particle diameter") affects image quality.
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30.0 nm's, satellite particles will be formed, causing
to become elliptical, or fragnented, <
WO%)@@? ¥ thin lines will be blurred or dupIP?:&g?%o(?f‘/O%%z
surfactant may be added as a penetrating (wetting)

ag Tjé bSits IT.‘%%ZJIFI@ q??g@f’ a§q il gféélﬁtlcqa &ifagﬁggerrqlh%?@%es but if

I nve I on. use rovi ﬁ

the LER ATbLeF 1o as %ﬁwﬁ%  FoH I G PR pbis I8 Bl ngtiEreatly

oynds , represented by follow ng Fornul ae
affeqhh?{é ach rafmwf @rgegrcim&aomposMM d?m@’laISEd in
agent. Mre specifically, polyoxyethylene alkyl phenyl
the airhHoweweraevantif the s}amneubaordﬁ{'x goenpbsitiogliy esked, the
surfactants of Formula (I1), pol yoxyet yl ene al kyl

effe@dﬁfh@dé?@éﬁﬁ@éﬁ/m FoambBstatle prodslas the nozzle diameter

pol yoxyet hyl ene pol yoxypr opyl ene al kyl et her

dec b ISAR U s Re e
o B bEH '“ééa;ﬁ) AP 5B el eines

R-0-0 In_Formula (I1)
likelyeior Q4G SSAne m@azleodlmﬁ@héacwvm if thagame
having 6 to 14 carbon atomns; and "k" represents an
recordirgeonnposition isaiseckFa-thepzesnt irvention, theanethod to
il- OH2 - (r)C- -OH2-OHCH3 9 401 ECH2 Fie (]I~

reddestiBdhaige behding has been studied, and the result is that by

adjusting the average diameter of the colorant Dp (m) and the size of
the opening of discharging orifice of the recording head Dn (um) so that
they satisfy Dp/Dn < 0.003, the discharge bending of recording
composition can be reduced effectively and vivid printed matters
without density fluctuation and white steaks can be obtained with
one-pass printing.

In addition, the discharge velocity of the recording composition
also affects image quality. When a deposit of the same size is formed, if
the discharge velocity V is at or above a certain level, discharge bending
can be reduced. The discharge velocity is preferably from 2.0 m/s to 30.0
m/s, and more preferably from 4.0 m/s to 25.0 m/s. If it is 2.0 m/s or
more, the locational precision of point of impact of the recording
composition will be high, and if it is 4.0 m/s or more, the locational
precision of point of impact will be even higher and it will be possible to

make the recording composition hit where it is aimed at even with a
17



00 E1 HHIn Formula (Il), "ni and "n" are each an

of 20 or less, and the total of "
wdi%ﬁ@)%mt han 0 and equal to or | ess than 40. P%Q‘gl'PZ(B«I/OOa%Z

R(r)(OCHpCHZ)nH(III) In Formula (111), "R' represents

supér hiFRAp&d girgﬁghgd the G hartd2if1it *ﬂélwemgmﬁzwn%ﬁs, the

car rep resents an 1 nteger

flucpariiof iy 89&%%@%%%%5'2#9&% gt L the beac

dracarb chaj.n VI ng.§ to carbon atons; and
grea%ma? Sthe Ipgalp m%;slor@pééﬁpplaho AfRet, and the
,to 20. In addition to the conmpounds of Fornulae (1),
pointh of impaatwilhbe(offjthe tagued pwintdibesefore, a problem such
PCT/ JP2004/ 005062 t he vvettl ng agents al so incl ude
as wdinelihg! @rie Ighys shaywiepive O thehsther ledmd) e ig Bﬂ@in/ s or

nonophenyl ether, ethylene glycol nonoallyl ether,

less Sites BYtaRRRY/SP5AENEP :@%ﬁie’i%ef‘é Q?ﬁﬁwﬁit%ﬂhdiﬁ%}gatl‘#ee}ﬂcﬁbrndes

‘monobut yl ™ et her, propy nonobut'y

iAo s O b
o BARLE KA e ypr By e Dhock, copelviees A1

surfactants, ethanol, 2-propanol and ot her | owner
m/ 0 dess, shedprmatendfaatelliteeparijcles isdnobhey inbibited and

is preferred. An antiseptic-antinold agent nmay be

pixelsigelidtoard enose olaliergo conyslete rounat ace ébnamedd If ibexceeds
present invention for inhibiting decay or growth of

30. Olffgll:/%s sa kPR R tiiles Wil BELSARIA Ccfudin pPtésapicome
elliptical, or fragmented, and therefore thin lines will be blurred or
duplicated.

A surfactant may be added as a penetrating (wetting) agent to the
recording composition of the present invention. The wetting agents are
used for improving wettability between the recording composition and
the recording medium and controlling the penetration rate. Compounds
represented by following Formulae (I), (Il), (III) and (IV) are preferred as
the wetting agent. More specifically, polyoxyethylene alkylphenyl ether
surfactants of Formula (I), acetylene glycol surfactants of Formula (II),
polyoxyethylene alkyl ether surfactants of Formula (III), and
polyoxyethylene polyoxypropylene alkyl ether surfactants of Formula

(IV) can reduce the surface tension of the treating liquid composition and

improve the wettability to thereby increase the penetration rate.
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sodi um dehydroacetate, sodium sorbate, sodium
\VO%M%XEhﬂ%neth'°|'|'°X!de’ I sot hi azol i ne CO”DPHQHQQammamz

sodi um benzoat e, sodi um pentachl orophenol, an e

i ke An anticorrosive may be added to the recording

conpositio ccording to the present invention for
prevent,i 0%y ofyt nbers to into
contack W he?tggﬁégﬁ%ﬁghfpgxanples o??yﬁe

anticorrosive include acidic sulfites, sodium

t hiosul f at e, ium thiodig]ycol ateg,

di 18 dianila o efreseRs a Jutpatey branehed hydrocarbon

tetranitrate, dicyclohexylamoniumnitrite, and the
chainihearing @Hoadt aatleon mdgnts; caudiéR" represemtscan dinteger of 5 to

conposition according to the present invention for
20. increasing storage stability of the conposition. Any

substance nay be used as the pH adjuster provided

that ‘it can adjust pHto a certain | evel w thout

advers affecti 5;he ink 20 WO 2004/ 091916

PCTI J P?O%M OOSOGZI}? Wwhi ch it added. FBkanpl es of

<& bR -pHCREUES B -LRs Lude=li-et ane] AYiDag H—c H,; |

tri et hanol am ne amd ot her ami-es; |ithium hydroxide,

sodi um hydr oxi de, “pot assi um hydr oxi de and ot her al kal

met al  hydr oxi des;e gyymoni um oxi de, quaternary

annnniun1hydroxidé§, 2quaterE%??zphospheniLﬁmﬂ)

hydroxi des; 1ithi wncarbonat eg odi um carbonat e,

pot assi um car bonatfa, and other+al?ali nmet al car bonat es;

and the Iike. Ancntifoam nghagent may be added to

t he recording cong%sition actording to the present

invention for inhi'biting foaﬁﬁng of the conposition.

Anmong the antifoam ng agents, silicone antifoam ng

agents are preferably used. Cenerally, types of

si Licone antifoam ng agents include .oil, conpound
selhIEminaHta (o MR TRl e P G e R OF RO O less, and
in an_aqueous nedium a self-enulsifying or, emul sion

the toital ebne" amd; "o dsimgragban 0 andbequabite awlessdhaa 40.
reliability. Modified silicone

R—(OCH;CH))nH o o o (IIT)

In Formula (III), "R" represents a linear or branched hydrocarbon

chain having 6 to 14 carbon atoms; and "n" represents an integer of 5 to

20.
CH;

l
H—(OCH2CH2)m—(OCHCH2)n—-R o« = (IV)

In Formula (IV), "R" represents a linear or branched hydrocarbon
chain having 6 to 14 carbon atoms; and "m" and "n" independently
represent an integer of 1 to 20.

In addition to the compounds of Formulae (1), (II), (III) and (IV),
19



antifoam ng agents, such as am no-nodified,

, | -nmodi fied, polyether-nodified, o
Woar%%i%?%di fied, higher-fatty-acid-ester-nodi FF%@,PZOWO%OGZ

al ky.l ene- oxi de-nodi fied silicone antifoam ng agents,
the 1 b8 B0 bEleSL R CaITep LIty ke
ety BRI B A Bl TR o Biytertd By SRR e,
diethylésig ghyCa) BRAO P hkayi siherdicthiieae Blyenl Byonobityl ether,
Unj car Co., Ltd. (for exanple, SAGO0 and the like),
propylssie gly odamonalenivd etbier, tetwaetipeneglynad chipeaphenyl

NCL series), and the like. The anount of these

etheznind othengllygbansl aoylbetheddast polylokdrieyaleehads, i tt!e
as 21 WO 2001?09191%165’% T(TP2004/ 3101?:()%2 is effe%tive,

: Lkl b : . "
PO A B s i L ORI ok Popolp il indl[der
0 k % by L gRht -

noniiietarteRlls (HSH b SeorBiilils bRefriati Sl Bt 2pmppano

bel ow.with referenceg to, Fl . JHowever, it is.tq be )
and SRl 10%ist 2 AlfeSErdBich diethylRRr @iys! senOPiRy Lgther is

thereto. FIG 3 shows an exanple of the configuration
preferr i mage forming apparatus according to the

present invention. As shown in FIG 3, an ink jet

pr iAnemtiseptiprdrsimolokagent nhayde adelechtc eharaterding

containing cyan, magenta, and yellow inks; a

comipRetidhnicdiading fathd pras@htindbéh ol foﬂ‘i@ﬁﬁb@ﬁng} ecay or

whi ch recording~head 3" ink I's supplied from each
seong R 9002 R e oA 0l et oo
sock 1 By 5000, BaRar e e S gl o,
isothiariing GoRabanndiSgodlug berp papepdenbpentadblatephenol,
tray 9. Wen inmage data from a host
and the like
An anticorrosive may be added to the recording composition
according to the present invention for preventing corrosion of the
members to come into contact with the composition. Examples of the
anticorrosive include acidic sulfites, sodium thiosulfate, ammonium
thiodiglycolate, diisopropylammonium nitrite, pentaerythritol
tetranitrate, dicyclohexylammonium nitrite, and the like.
A pH adjuster may be added to the recording composition
according to the present invention for increasing storage stability of the

composition. Any substance may be used as the pH adjuster provided

that it can adjust pH to a certain level without adversely affecting the ink
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machine are to be printed on a sheet of recording

Blorofshe carriage 4 scans along carriage nne
wo?%?ﬁers 11 and the recording head 3 di scharg(:ei’slélry‘il?%ﬂ(o4/003062

fromits nozzles according to the inmage data onto the

to w'lﬁEHﬁ@'Eé‘ﬁdd%ﬂ%xe?ﬂ?@ﬁb%%;%{ t%(djﬂ[@ceﬁ? tlgderoller 8

to a printing sec : record characters
. ' ) r di ' . . dyinan.
dietRHIaRHER, rIOHATSRLAINE aNDRHIR AR BERHEEERY fufidte,
.next. wi,th reference, to FIGS. L However. .. it is to be
sodiygnded e qmottaﬁanb%ggﬁox anchather alikali tagtadd
thereto. 22 WD 2004/091916 PCT/ JP2004/005062 FI GS. 6A,
hydsexidas; asnmhanvanchydeaxiderquatarsarytammeniexadyidroxides,
of a bubble jet (registered trademark in Japan)

quategcaripigosyehoniim hyiddoxites; liffitm eanoretes sodéum
vi ew of the head, FI 6B is a perspective view of a

carbb?ihté??%}és%‘iﬁn? @B%?b?ﬁgé Rghd Bﬁlégﬁéﬁ‘zalf h%teﬁ(éfdrbdﬁaﬁgs ; and

per spective view o top substrate seen fromt
the]{iﬁéver side, and FIG 6D is a perspective view of a
eating substrate. In these FIGS., 41 designates the

top, substrate, 42 the heatin ubstrate, 43 .
- oSGl e As O Mo be Atk derigtecidingeamposition

45 flow paths, 46 a space for formng a |iquid
accogdingdo, therpresentinventiondes jphdering doanniang ofighe
el ectrodes, 48 a common el ectrode, and 49 heating
complositions Atdere the mttifohming agerds céilivone ahtifohnkieg agents
may be used on a glass substrate or a netal substrate

are prefepsbly h@édpéléﬁeﬂﬁlﬁgtty g (i)ﬁﬂiliéoﬁ@ﬁﬁﬁ!foéﬁﬁtﬂg agehts

nuf act'ure the top s ate 41, but the nos
. f o : : . L
inch1E B D AR S RIPRE IR, o PRl R PR ring the

make a ol d, si alle mass 4L oq‘ﬂc]t_tj on is éﬁfsliébl e glf.t er
use 11 301 aguAdHS e g SERNHEHY 1RGP ISR sfioens
Jow FIGS. 7TAto 7G g{e schematic vjews illustrating
an grgatasslesirakleiie seeareireliabtliiyndvinidinies silicone
bubble jet (registered trademark in Japan)
antifoaming agents, such as amino-modified, methacryl-modified,
polyether-modified, alkyl-modified, higher-fatty-acid-ester-modified,
~ alkylene-oxide-modified silicone antifoaming agents, or the like, may
also be used.

Commercially available silicone antifoaming agents include, for
example, those by Shin-Etsu Chemical Co., Ltd. (for example, KS508,
KS531, KM72, KM85, and the like), those by Dow Corning Toray Silicone
Co., Ltd. (for example, Q2-3183A, SH5510, and the like), those by Nippon
Unicar Co., Ltd. (for example, SAG30 and the like), those by Asahi
Denka Co., Ltd. (for example, ADEKA NOL series), and the like. The

amount of these antifoaming agents to be added to ink may be as little as
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method of ink jet. FIG 7A shows a steady state, in

I jhk 50, surface tension, and external re _
wo‘grﬁléﬁ@é%l% o &%3%4}303062

anced at discharge orifice plane.
shows a state in which the heating elenent 49 is

is effeetivd, bitdn ém,eittigfﬁésﬁﬁélf}f}gig?ﬁaj 18REHA 0.001% by

el enent 49 rises sharply unti ent [ayer of
wel B R oy A AR P PRERBLY ifl e BEERH o0 0B by

. g @djaceni, ink layer, which boils
Welgﬁgténqgr{%géfsw;ﬂ%h& forms a 23 WD 2004/ 091916

PCT,,J P2 O4Aﬁﬂ§9ﬁ$ boi ling | ayer, and the bubble 51 has

gr oni€ Getadls ot therpresent nvention wildaidesoribed below with

di scharge orifice rises wwth respect to the anount of

refegeneg 110 d1G.thdlowotver, it i1t be wheerotsodthhataeemesent
with the external pressure at the discharge orifice

inveritéor isntbit hmigsdwhbrétp.i nk pillar 50' at the
di scharge orifice. FIG 7D illustrates a state in

whi t I ks ' si ze, .
and o heivept eraniletHlk tohipluatRih BrdrifBies forming
j t fragmthe dischar orifice. At . thi

appgfaits’ Al focﬁE%PFesevﬁﬂh‘r?@ﬁPﬁ\r disRhppen H@%ﬁs@»gﬁ, an

: el.enen 4&, and the syrface, tenperature of the

mk‘]’f"&&?lilﬁée% SARPTISS; @T‘d%%lrtﬂdg@s 2ershseparatelycontaining
the volune of the bubble 51 is reached slightly after

cyan Haagssitas andoyedoveinls;ra ceemidieng Read J Rastingsa %)lurality of

state in which the bubble 51 is starting to shrin as

nozzlesj to eehictrésordiag kad Blirles Staoplic £ EAAR RN

the ink pillar 50° “mamintains its ocity at

RC I T i TR ME R S
e AL DR S b e 6 e
sheekdRefhgEa7S pandai 65 mannel Teeddnbie Cavdusheaniain
reco Hgéargﬁ!ltb;ﬁ&tg; ;;&&géjg%ggwfﬁggm%%zt;%xmted
1'ec01?dhidné r1:)(?&]:9031‘ sheets to catch tray 9. When image data from a host
machine are to be printed on a sheet of recording paper, the carriage 4
scans along carriage guide rollers 11 and the recording head 3 discharges
ink from its nozzles according to the image data onto the recording
paper sheet carried by the carrier roller 8 to a printing section 7, 5o as to
record characters and images.

The recording head which may be used in an apparatus of the
present invention will be described next with reference to FIGS.

However, it is to be understood that the present invention is not limited

thereto.
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surface is further quickly cooled. At the discharge

W09264f/d9?@16p| ane, the external pressure is hi gheq bh@ioososz
the Internal pressure of the discharge orifice,

causi ng neni scus to form deep inside the discharge

or HI38: -6 AN6B, BOHn& D aire R}iéWw{‘oﬂOﬂhha?a&aﬁﬁ &t example of a

droplet 52, which flies toward a recordi ng paper

bubBER (B abet bbb dr R dortinf hep AW FIG

.refills the dischar orifi apillary action.to

6 if gprtehes e view, of Bad Bead T GBS Sy Vidw of a
di sappeared conpletely. FIGS. 8A and 8B show a head,

top subsiate canstisusing the heade Headlofis appaspaAiveBiewmf the
and 6D, having a nozzle plate 60 at the front end of

top dulostrate been FrGm 8lAe dovwe sitle, hewt FEEE 612 israypeispective view
nozzle plate 60, and FIG 8B the head after nounting.

of a h@aﬁhi;gssﬁ%ﬂra%é?’ﬁa thass FIGEz) £1 @Je%i%laf@ﬂ’f@ttg@ﬁﬂ@hate, 42

perforating a resin (plastic) filmwth, for anpl e,
8 r f F . Wt
the IREIE eI TtFAL] 23 41 FLORHES Boftipoltiidh SIS WIARcRif e
... Howe , .t he terial shoul d_ be .selected
orifi flony draths. 26, 4P RACE dof fOTmiPgGRIU dhambayed”
., ..below The general configuration and principle of the
mdlﬁ@%&(lmeepqnign@t eonrfollingeslgeirades, 48 roramnny ﬁE@Cﬂode,
head, which enpl oys heat, has been descri bed.
and HOviesaingtelenpertse deiepemeéethrod suchtad etdhting ovthélike may

nmet hod only, and is applicable to all ink jet

be used s hf%la!ﬁgtéiﬂ&ﬁraﬁ & aSmietabsiybstvatd evifognt il asatte 45 or

of an ink jet head according to the present

a liqhitd Hdiiber 6 S50 U ‘EHE%ZQsﬁBsﬁ fe B1Speftithe
as, on a

I nvent1 on conmmon heat 1 ng el’ément substrate
mosf el B B A PR M frough i
is sobhem TadsthY Y1 ghedor B ESto FRnki gl SRage Brasr
prodaelientis poasible shierghad; mATseiAdtaring cost peornit car be
reduced very low.

FIGS. 7A to 7G are schematic views illustrating the principle of
ink-droplet discharging with a bubble jet (registered trademark in Japan)
method of ink-jet. FIG. 7A shows a steady state, in which ink 50, surface
tension, and external pressure are balanced at discharge orifice plane.
FIG. 7B shows a state in which the heating element 49 is heated, the
surface temperature of the heating element 49 rises sharply until an
adjacent layer of ink boils, and small bubbles 51 are formed. |

FIG. 7C shows a state in which the heating element 49 quickly

heats the adjacent ink layer, which boils instantaneously and forms a
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are expl ained using four or five of themto sinplify

wol 26 . However, in reality 64 to 512 of thqmpdfo$005062
pre era |y used. FIG 10 is a view show ng the

recording head of FIG 9 provided 25 WD 20041091916
b011 I@P@aﬁw&@%%&bmanas :g:ro‘%@ AK QGRS it eS YR r@gsure

w, " nmagenta, and cyan | separately {t shoul

insidE e Pl bPifFor b v RRCARERRY 0 e AlchmEP bt o

the bEHBIE, ARG bed0s n?ﬁt%éli%%%{e%n ?ﬁ%@é w@e@m&swe at the

(descri bed below). FIG 11 is a _view show n
d1scharge guifice plane and the grosvths of ik plélarrﬁ(b ratvuheccﬂuscbarge
equi pped with an ink jet head according to the present
orificevention on a carriage to performrecording. In FIG
11, 90 designates the ink jet head according to the

pr ¢9ent7d ’iﬂ@l@‘i:fé?c@s adtare IBGHTEER Qh@adi%blegBE ¢las g?o@fn to its

carriage, 93 gw de rods of the carri age, a sc

maxhglgle@loglze”aﬁ yqiﬁrﬁefogggﬂg%qgmem%grtﬂa%fp&fé% Bl is

carfyl recording paper 2H

pushigd ghrom ltﬁﬁéiIéQEIF}%géno i ”A&Eﬁiibgaeéﬁémréﬁm 1

10 is nounted) on_ whic and C are arranged
runnigg thegugh (chﬁehctamégtelememt 19mnd thesuase demyperature of

paper 91 is carried) in a single row noves back and
the leatihgielenteniod9 és deahintnion Theomaximtine vadueraf thee volume
paper 91 as it perforrrs recordi ng. According to the

of tHérBﬁB’ﬂﬂe b1vseaeRed: 41 hﬁ fbngheaplitationast él@@tﬂl@ pulse.

the direction of arro or each single scanning of

I S T P PO B g

wi th one

as itgh DMl G HIF sty thEdine Nt thRdFens ebef pid Haf pillar 50

it s ko B B B S e
form;{r;gﬂ/ grlotg;i rthlp;e:a:qd% iﬂegﬁk égkgﬁ%ﬁéféacgn%& e gi-lhs(i:harge
orifigglpci;;e to the inside due to the decrease of internal pressure in the
discharge orifice caused by the shrinkage of the bubble, thereby forming
a neck 50" in the ink pillar 50'.

FIG. 7F shows a state in which the bubble further shrinks, ink 50
comes to contact with the surface of the heating element 49, and the
surface is further quickly cooled. At the discharge orifice plane, the
external pressure is higher than the internal pressure of the discharge
orifice, causing meniscus to form deep inside the discharge orifice. The

front end of the ink pillar is now a droplet 52, which flies toward a

recording paper sheet at a speed of 1 m/s to 30 m/s.
24



yel | ow, magenta, and cyan, but according to the

] invention, it is 26 WD 2004/091916 pcr/3p2004/005062
WO?&?’?@E’;ZISOM 005062 al so applicable to an ink jet wth >

four colors of discharge orifice rows having bl ack

( BIFIGS. T@estasiist itenals 4/l Bk r&fifls the dleNarsedrifite by

exanple, in which an ink discharge element~71h for
capifigy Aot RO He e IR IR: B ST e aC B E S
disa PRSI - an- | ndependent 1 nk {1 ow path for.
patHsSS SFAiasnel 89 Phow arlaca whichisaliftenptifom the head of
lastic 100. Through this, its assenbly cost can be

FIG‘E.e@Ar; éB, S(gramd oy having a hogzk plate 6bat therfront end of
are black 102, cyan 104, nagenta 106, and yell ow 108.

flow paehs YPIGa8 Acsheivd the hehdrS&frdi I@@lﬁ@@f&%ﬁiﬂg}ﬂ?gﬂ?gﬂam 60,

recording head |ike the one shown in FI

and FICH 48 W o 3165 oy lng 01 SRYEAGL ol L g plac
nd,.1 nat e

: re, 111F 111C 111NVM des.
may i g eRROTINE A Tt GilAgus Bl S foraemale,
.and yel l ow col or inks, respectively arrow 114
excige; lgest 48 {oREn GIQZ&EW 64, OF WY n@h%@%}n@s etghing,
reason for this is to secure reliability throua%h
elecrodorniing, osrperahjing aametak dlewayar,dte matgpialghdedd be
exanpl e, when the configuration is such that the four

seletteelappidpridiehractdiingnd ifshyrdaebs bisldatribéd below.

color ink are " ndependently aligned on the carriage

i i) onFfnskon sl PLORIENS AR mBRIORA
e B PSS e oot bASHA heat, has
becr e S RSk B SIS S A8 it o i
metl'il)c(is c')nlgy,ta(irlc:lL :i%é a%lglicﬂbslg tgegl? ?nLi ]le!c igcc\)(\;;éirlllg 12117ethods.

FIG. 9 is a view showing an example of an ink jet head according
to the present invention. As shown, the head according to the present
invention has, on a common heating element substrate 70, a plurality of
color-ink discharging elements 71Y, 71M, 71C. In this example, three
color inks, yellow (Y), magenta (M), and cyan (C), are shown as the
plurality of color inks. It should be noted that in this and the following
examples, ink discharging elements and discharge orifices for each color
are explained using four or five of them to simplify the FIGS. However,

in reality 64 to 512 of them are preferably used.

FIG. 10 is a view showing the recording head of FIG. 9 provided
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WD 2004/ 091916 PCT/JP2004/ 009062 nmultiple colors of

ik hown in FIGS. 15A and 15B, in which .
Wdﬁq@ﬁ?&lM and 111Y are integrally |am nat eg.}jjfﬁﬁz%oﬂ%aom

exanple, a conmon nozzle plate 113 is provided for

Wit}g E%%l@fb?ﬁ.k B%hiéﬂ%ﬁg}%%éé\’yellwy nﬁéél{lﬁdg’ aﬁﬁlﬂ%ﬁgﬁsmks

wn in FIG 15A In ase, sin co e
sepiEEhE B RRCTIA e kB8 kB FhES FICTST BbBEeoflf fiulree
shoShibhing e g o SRS RAin BT bHESER: 65 on

provided as a_cartri ((j:ge contai ning. a recording

comprigintg aireqovding hieacbanden ik taaks einsk thetefore differs from

exanpl e of- such cartridge is shown in FIGS. 4 and 5. A
thosedirt realfiyy @lescrtivdibedow).a cartridge chassis a liquid
absorber 22 to which a recording conposition is

abguher id hevied bhb%ﬁ}g Bae%ﬁiﬁ%hfaﬁég}g@ﬁa %fo-g%ﬁéa%grial

having on its upper opening a top nenber 23 ere

. . I

prinfr WARH( (i b fed0Eh Aok Ter REAT pbedfafd Bo Hf present
. ___sych as a urethane foam which is.conpr .
invertidn i d RlaBaD EaTOTDgecaraisEon Fits- Hodl designates

to absorb_the recordin conposition. A recess 26 s
the ind¢ yaichend taﬁ@ordmgémtgue pEseatdnyerdionopk ai regorgingspaper

fornmed near the center thereof. The air opening 25 is
sheetp@Parlcaitihga, 93 toyuiipleserds of therdamria%%, tha sseeiwi rad for

C

menber 29 is made of a materi al whi bl ocks air

mox(ihﬁ’ﬁ[é@@fﬂiﬁgé,@@iafﬁec%iﬁingg{é:?ig%ﬁbhﬁéﬂ Hﬁhiigg r@ﬂella,‘ and 96 a

polfymer sheet with low air ability. eria

rcck IR TERLVE ek ol spesgl o

reco g had a8 Mo bl Fheba B0 sa6aus ShomRRd gL 10 i
mOLﬁiﬁov. dci)nn Which Sg{rpl\tfl? and \(/?eeg'e glr']fal%erd %%?‘?iicg yzahfeIr direction in
which the recording paper 91 is carried) in a single row moves back and
forth in the direction X in front of the recording paper 91 as it performs
recording. According to the present invention, the recording paper is
carried in the direction of arrow Y for each single scanning of the
carriage. Therefore, the area that is recorded with one scanning is
determined by the length of the discharge elements of the head, namely
the row of discharge orifices. Since Y, M, and C are aligned vertically in a
single row, two or more scanning, which allows overlapping of printed
areas of Y, M, and C inks, is required for full-color recording.

The above description has shown an example of three colors,

yellow, magenta, and cyan, but according to the present invention, it is
26



cl ogged by the adhesive material. \Wen using the

Ldohglge, the sealing nenmber 29 is peel ed @bh/ bRhos/005062
WO%I@‘H/)(\{/S\’/Ilsijl e cartridge 20 open to air. By opening to >

air, the air penetrates into space A. By the

also Eblieotd 2 iAkliet WRh fREESIONE dfqmeﬁhk'gg nrbgfﬁil:é rBovs

supplied to the recordi ng head snoothly du

havilg BACEE) 8 05 B AR AR 25 8 A Bmpe
o wUER o SRR B RARET 5, b5 aBBERL ) Moeparmple

| eakage, which is formed in cap nenber 27, into the
ShOWﬂd[!ﬂgIGqul ying orifice 24, it is possible to
prevent |iquid |eakage during transportation of the
caitIf3.dgeis Another exaniplguhaviyp oyt wolors of ciseHargmorifice

el astic seal ring such as rubber is nmounted for

row$§.ERl e ekBenpledsh 8wy PRIBIGH! GAith 6D, Befdis pkbfided an

| i qui d- | eakage- preventing protrusion when they are
indpReRfCht BAFHRFL patlFSh 3R Bol E 1FK i IO Bxelif)e A ghis
o BB s en G OSSR .
Thrqpighdhds it aasemblyaan carybasedsteachsgnificandlys Tzothis FIG.,
fromthe carriage for replacenent, a finger is

the fionsecaleds iaretblackal(2,i cjgm 164 antagenta 286sand lyelboer 108.

the finger is placed on a cartridge detachnment finger

r eqai & tygidlIcolen iﬁRﬁe@fe@aﬁii a??a@aﬁfé,tédcqﬁﬁecordmg head

det achnent protrusion 30 to pul of f. "Since the
ike SR G560 IACSS S A5 RENGI IBIPAGSASE ik,
severflof bR ity B i Sofotiafind. o8 oBeBbSlificn sagfidge 110,
Herg,o Wilngl biloc ALV andrl Hk disinie Kerdpdingseeds ok
discﬁia?gig‘?gr %(leacblf,ncd)janr% r%lélegérsca? ggc]l }gee lngAir tcioi)gf inlgsﬁer%%;)%%?ively.
An arrow 114 designates the direction of carriage movement. One reason
for this is to secure reliability through providing for example a measure
against clogging. For example, when the configuration is such that the
four heads 111B, 111C, 111M, and 111Y each filled with a color ink are
independently aligned on the carriage 110 as shown in FIG. 10, if
clogging occurs on one of the heads, it is possible to restore to the
original state by simply replacing that one head. |

It includes not only the examples in which a common substrate is

used as the heating substrate like the examples of bubble jet (registered

trademark in Japan) shown in FIGS. 9 to 13, but also heads filled with
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The recorded matter recorded by the ink jet recording
s and by the ink jet recordi ng proc 2004/005062
wogzgggé%&fég to the present invention is a recoréé"g >
matter according to the present invention. The

multiglercerrs Gﬁﬁkra@ﬂgawﬂ g@s.m%mreﬁf&gsﬂ AMSPHIER 1118,

conprises an I mage forne t'he recordi n§ i nk

LI1GEERI PR RS R DL PR RR LT I IR o
ComARNAAHERBIANE Libls BEQYIAGH [RGB LPnaBritiel b B12M,

paper, glossy paper, special paper, cloth, film
112% o fleaopaphd ps shiownio-BiGs Hgé‘t.,Imﬂus case) singe theegemmon
may be used alone or in conbination of two or nore.
nozZleeplatedrideis petforatedyassambbéd, haduseifiddmwithr hipls
purposes as a material on which a vivid inage is

preciSieRt, dst dtitthl iélé;éi&ﬁaﬁ FoEMulEple %@Rﬁ@ wWer t‘ﬁ'et Migh and

fluctuation. Exa Her el nafter, the presen

[ L: | ri bed specifically by way of

maﬂéﬁéﬁgﬁ%@%ﬁ%ﬂ%@%ﬁd be understood that the present

C Hlﬁl\éfgn“on is not limted thereto. 1. Preparation of

(Can &li ng Conpositions (1) Preparation Exanple 1 of
Yel |.ow Recording Conposition Preparation Exanple 1 of
yelThevpresentinyensmsomay be meevidad parecanyidgs cogtaining
the follow ng conponents and filtering the m xture 30

a rea@ ding¢ 681904 tHRET WA Ghw poGPéttiehdesgtibedlaBope An
Teflon (registered trademark) filter. C [|. Pignent

exani@llé of sifcH @aﬂ%@%e‘i@lsh%n?in%ﬁgs.&m HPb. A 5a%rhige 20

ight dycerol 5% by wei ght DI SPERNOL TOC 1. 0% by

cont4thd'th a cartridge chassis a liquid absorber 22 to which a recording

composition is absorbed. The cartridge chassis is formed of a case having
on its upper opening a top member 23 adhered or welded thereto, and
may for example be a molded resin. The liquid absorber 22 is a porous
material such as a urethane foam which is compressed and inserted into
the cartridge chassis, and then is made to absorb the recording
composition.

A recess 26 is formed on the top member 23, and an air opening
25 is formed near the center thereof. The air opening 25 is sealed with a
strip sealing member 29. The sealing member 29 is made of a material
which blocks air (impermeable to air) such as an aluminum sheet or a
polymer sheet with low air permeability. A material for welding is
applied on the side of this sealing member 29 which adheres to the case,

and it adheres around the recess 26 through heat sealing. The recess 26 is
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(a surfactant (I) avai |l abl e from NOF Cor porati on)

WO(Z)Z WJIQM done 2.0% by wei ght Sodi um dehydr 3\&%3,?1@5(%4/005062

wei ght Sodi um t hi osul fate 0.2% by
| on- exchanged wat er bal ance The above conposition.

fors§d 451 obAd xS 15 v sﬁﬁtgﬁw L3509 i being
clogEL B RS, PRSI YEARY e sating

[ tion.of each cor in co 05|t|on are shown )
memﬁ 1288 peeled)o e : ge 20@pem toir. By opening
Recor di ng Conposition Pr epar ati on Exarrpl e 2 of yellow
to airethe dihpenotiades intm spase Ar Byathedpeneuatien iofiaig, the
m xi ng 100 g of Preparation Exanple 1 of vyellow

recordmg dongp OQT@@QIWEIQ%@Mp%ﬁ@dgt@{hé ré@@fdﬁlg;hégﬁlemfdbtmy

rotation "in a pot of a ball mlIl for 3 hou
haneter of the pignent contained in the
dunﬁ:g:%ar ation Exanple 2 of yellow conposition was 65.0

Corpb P %F%S‘%B?%G%E?%lt&f&%’&fﬁe%%égé kit

ar at, Ie 3 of eII ecordi ng conpositiogn
Supmrsvé ré%& ﬁ B I éirtoz WEP %recra’gamg cgrgposition to the
Preparati on Exanple 1 of yeIIOM/recordlng conmposi tion
recogding beagl. diy inseuting sopadtusion fovteneventing legyict lexkage,
a ball mlIl for 12 hours. The average d| ameter of the
whig¢h gsréotmecioint ahpethermnbeh €7F’ﬁ1¢t1ﬁt1@é1 P p¢¥ %brlﬁce 24, it
repar a

yel | ow conposition vvas 43 O run.

is pc@é@lﬁl@ ® gr@iffef{ﬁﬂ u.gfgf_%%ﬁé}gﬁrta’?f(ﬁ{’ B fheon

Exanpl e of ye wreco oslI ti
car bgﬁgg A@‘%I tHd Eﬁgﬁgﬁ%@ %gjfﬂ%ﬁ?g’%ﬁﬁcé% %rPblastic seal ring

such as rubber is mounted for sealing the liquid supplying orifice 24 and
the liquid-leakage-preventing protrusion when they are joined together.
When using the cartridge, the cap member 27 is removed.

On the side of the case of the cartridge chassis, a
cartridge-positioning portion is formed so that when the cartridge 20 is
mounted on a carriage, the cartridge chassis is fixed at a predetermined
position. To detach the cartridge 20 from the carriage for replacement, a
finger is inserted in the cartridge detachment recess 31, and the finger is
placed on a cartridge detachment finger receiving portion 30a on a side
of a cartridge detachment protrusion 30 to pull it off.

Since the image forming process according to the present
invention inhibits deposition of the colorant in the ink, it may also be

used suitably for a process using ink-spraying means based on thermal
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yel |l ow recordi ng conposition and 100 g of zirconia

1t h rotation in a pot of a ball mll
WO%ﬁurs1 he average di aneter of the pignment an{Jgfi)%y paiel

in the Preparation Exanple 4 of yell ow conposition was
energé/ég}%rihggy é%ﬁ%%{glt [ on&ti%ar ati onggrd&]sgSWShI\éh P%Q%’Peen ‘
e
likelySho SHECRINICIRERERER IR B AU ?ﬁgﬁii%é’omﬁ the
3- but anedi ol and glycerol in Preparation
(Recgfnaﬁa[]éwg&%]f yel | ow recording conposition were
changed to the anpbunts as _shown in Table 1. The
averbgseanrded anatter reaerdedrey the dnigeheecordintgapparatus

record| ng conpositions were all 65 nm (6) Preparation

nd Byatip ink jef retdidingRexuedisregcorapng; to tie pPesgrat Aivention is
Exanmpl e 9 of yel | ow recordi ng conposition was

a redyreil edatter bteosd F@‘Eﬂ@ e‘?[ﬁﬁ%reﬁtidﬁ' ﬁi@'i’éh@réled

except that the surfact an of Preparation Exanple

A 0 (OGRS A 0 s B by

2004/,09191 PCT/J 2004/ Q45062 recordi conpositio
the rEcording mk aqtasding o the Prcsent BTMeNBPIVEN Roipcording

Reci)r di ng Corrp05| tion Preparation Exanple 10 of
matetdpl.ow recordi ng conposition was prepared in the same
manner as Preparation Exanple 1 except that the

surFlae racording niaterixids atotdintitedprirel inay sydtalboly be selected
recordi ng conposition was replaced with OLEFIN STG

acco@dhﬁ Gbathie ph&%oééV@hH@i ?l@gbﬁq'th%' féco@ﬁﬁ"lg(iﬁ'atenal
Indu try Co t . The average dianeter of~th

incltgc:‘l@('@?.h%). A }}Eﬁaﬁ%?égﬁgqaq%éﬁeco |fr%g(£ll \S%Ser?l%ad
proje BB Svlgéeefpanﬁpﬁ} Cliks, ThebergmBé et afige o in

‘CD ngqnent and filtering the m xture
com tion of two or more.

The recorded matter may suitably be used for various purposes as
a material on which a vivid image is recorded having no white streak
and image density fluctuation.
Examples
Hereinafter, the present invention will be described specifically by
way of Examples, but it should be understood that the present invention
is not limited thereto.
1. Preparation of Recording Compositions
(1) Preparation Example 1 of Yellow Recording Composition
Preparation Example 1 of yellow recording composition was

prepared by mixing the following components and filtering the mixture
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through a 0.3-pm Teflon (registered trademark) filter.
1 1'6gment Bl ue 15:3 10. 0% by wei ght

WO%,O?A/%?U anedi ol 7.5% by weight dycerol 2. S%PW/‘W%?OdW?SO&
DI SPERNCL TOC 1.0% by weight (a surfactant (1)

thréghlblgpih ore G 1 9p)ddnfainy Gifedone 2 0% by
vvegght Sodi um de y@? acgt?%dtigf%. 0 by \j\qilclelltg it Sodi um

thi osul fate 0.2% by wei ght |on-exchanged wat er
bal ance The above conposition was adj usted tg pH 10.5
5t h_an agusous -, Li OH sol uti on before use. The average
C. Iy é%’é}eé}ta\gﬁﬁpﬁ\é 78 grent 33 WO 20041091916 10.0% by weight
CT(JP2004/ 009062 contained in the Preparation Exanple
1,3-Budaneglaal cormposition was 86.0 run. Pr oper t Vb dydweight
other information of each recording conposition are

Glysaoomlh in Table 2. (9) Preparation Exanple 2 pf59 weight
Recordi ng Conposition Preparation Exanple 2 of cyan

DISPERNIDNITOWNPosi tion was prepared by pul vey i
m xi ng 100 g of Preparation Exanple 1 of cy%‘n %q%’w&ght

rec ' 4 d irconi,a beads with
ot G PHACERARER v T B N i) The
average dianmeter of the pignent contained ip t .
2-Pyr, %f?%?on Exanpl e 2 of cyan conposition m%-O&@ilywelght
m (10) Preparation Exanple 3 of Cyan Recordin .
SOdBéﬁ’pd@ |C£i9aq9ﬁ’é’§ﬁar ation Exanple 3 of cyan r@&?gdj}nwelght
conposition was prepared by pul verizing and m xi ng

Sodiwm thiefsubfatear ati on Exanple 1 of cyan reco@_@‘}gq;ty weight
conposition and 100 g of zirconia beads with rotation

Ion-iebtchar@@fp“@vaﬁ@tr of a ball mll for 24 hours. The balance
aver age di anmeter of the

The above composition was adjusted to pH 10.5 with an aqueous
LiOH solution before use. The average diameter of the pigment
contained in the Preparation Example 1 of yellow composition was 95.0
nm. Properties and other information of each recording composition are
shown in Table 1.
(2) Preparation Example 2 of Yellow Recording Composition

Preparation Example 2 of yellow recording composition was
prepared by pulverizing and mixing 100 g of Preparation Example 1 of
yellow recording composition and 100 g of zirconia beads with rotation
in a pot of a ball mill for 3 hours. The average diameter of the pigment
contained in the Preparation Example 2 of yellow composition was 65.0
nm.

(3) Preparation Example 3 of Yellow Recording Composition
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pi gnment contained in the Preparation Exanple 3 of cyan
jtion was 43.0 nm (11) Preparation %qﬂk <
wogziﬂ E@a%l%Recor di ng Conposition Preparation Ex)i’arrp 200 205062
of cyan recordi ng conposition was prepared by

pul Beepaationftkangled d09etiont rEcopiras OMPXIIMOR vhas

of cyan recordi ng conposftion and 100 rconi a
£EdE i o . ] . 11 far
D s LY SHZAR Rl B2 Bt Blefrfifion Bxdmple 1 of
] [ . ati anple 4 aof .c ) )
Ll A Qb on TR, A T EEPE e rita patidpit rotation
. to .8 of n .Recording Conpqsition 34 WD 2004/091916
il FP@F/%Q%@%? Gyiﬁg%f ﬂ?iﬁ&i@r% exarqge slismetes afftheyptgment
recordi ng conposition were prepared in the same
Conﬁ%ﬂﬂ@rmaf&ﬂ?ﬁ’ tppasation Example 3 of yedjowt tepdsition was 48.0
anmounts of 1, 3-butanedi ol and glycerol in Preparation

nm.Exanple 1 of cyan recording conposition were changed
to the anbunts as shown in Table 2. The average

1) RS . . : r di
R ST 2 AR S e

9 : ' Ly P ti Exanple 9

o o B B R AR T W e ORI b as i Vs

| i, I h h

prerif LRIl B amisingd Wia s Rrepamtinaixample 1 of

recordi ng conposition was not added. The average
yellq,wat;e@pganag qrapasitem andik) gef zincohéa beadsrwittgrotation

. conposition was 63 nm (14) Preparation Exanple 10 of
in a ppdwirebatldinil foarohiotirenTher eparatd diameepof the Irgi'gment

cyan recording conposition was prepared in the sa

contaimed in aheAPRRASERItIOR pl1e @gﬁ%ﬁmtégﬁhgbgﬁﬁon was 27.0

surfactant (1) of Preparatron yan
nm. r ecordi ng conposition was replaced with CLEFIN STG

surfactant (I11) (available from Ni ssin
(5) Preparation Examples 5 to 8 of Yellow Recording Composition

Preparation Examples 5 to 8 of yellow recording composition
were prepared in the same manner as Preparation Example 1 except that
the amounts of 1,3-butanediol and glycerol in Preparation Example 1 of
yellow recording composition were changed to the amounts as shown in
Table 1. The average diameters of the pigment contained in these
recording compositions were all 65 nm.

(6) Preparation Example 9 of Yellow Recording Composition

Preparation Example 9 of yellow recording composition was
prepared in the same manner as Preparation Example 1 except that the
surfactant (I) of Preparation Example 1 of yellow recording composition

was not added. The average diameter of the pigment contained in the
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Chemical Industry Co., Ltd.). The average dianeter of

wo 26y @y gfgent  contained in the recording conp <
was 63 run. (15) Preparation Exanple 1 of wag’e%ﬁ%%‘”‘"”““
Recordi ng Conposition Preparation Exanple 1 of

recoTd@RB PR HbAGWESP AL on was prepared by m xing
the foll owi ng conponents and filtering the m xture

. =pm Jeh! [ . Lfilter.
(7) Tadipagich ExArlBld 301 LR gl b 5B EgppLidon
20G4/ 091916 PCT(JP2004/.005662 1. 3-Eutanediol 7.5 %D
e RPAALRIL D PR, OL KR AP TeraBRE FOmPOSLESNR hyas
wei ght (a surfactant (1)_avail able_from NOE
pre Hathe spme manser @snRrepavatiyn fbiammple doekeept that the
dehydr oacetate 0.2% by wei ght Sodi umthiosulfate 0.2%
surfagtardi @hof Rreperaticmbadmplel dfayeliow feeomtiopecomposition
conmposition was adjusted to pH 10.5 with an aqueous

waslreptasad 4 1tbnOIERIY STE suffaceuet AYP (& AlEbRY fl‘é)féxfltNFssin

pi gment contained in the Preparation Exanple 1

CheREAEIL PR ot PR R T g
k dnsT .. (16) P ' 2
con R AR ek IR R B TS 2.7 2

f magenta_recordi ng conposjtion_was _prepared by
) 1%@9% fiomhExanapla kiaff-yen Reeprding srampasitioanml e 1
of _magenta recording conposition and 100 g of
zi dteparabisa Exanple dief cyan recoadjrgg coinpobitionhs
for 6 hours. The average di aneter of the pignent
prepaeicabyatixing tee ggﬁowﬁig eonfpenehes anef filRGeREdhe mixture
.0 n.

conmposition was
through a 0.8-pm Teflon (registered trademark) filter.

C. L. Pigment Blue 15:3 10.0% by weight
1,3-Butanediol 7.5% by weight
Glycerol 2.5% by weight
DISPERNOL TOC 1.0% by weight
(a surfactant (I) available from NOF Corporation)
2-Pyrrolidone 2.0% by weight
Sodium dehydroacetate 0.2% by weight
Sodium thiosulfate 0.2% by weight
Ion-exchanged water balance

The above composition was adjusted to pH 10.5 with an aqueous

LiOH solution before use. The average diameter of the pigment
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(17) Preparation Exanple 3 of Magenta Recording

FResHtd on  Preparation Exanple 3 of magent <
W reco/fe%bfnég conposition was prepared by pul veral?cz"i/ﬁéooélr%’%z

m xi ng 100 g of Preparation Exanple 1 of nagenta

congaBER T SEmRERCLEn BAtrAOR PR STRIA PSR B0
Progetiet afd BitleritonSigh JheddurdrGufirt Fameedtiitase

of magenta gconposition was 47.0 run. (18) Preparation
ShO‘E’%b%&%k Magent a Recordi ng Conpositi on

Preparation Exarr?l e 4 of magenta recording conposition
(9) RegpargtignFxanple 2l ofcyainngeeord ing CGampassitoof

Preparati on Exanple 1 of nagenta recording

conprepdrationiikakfplg 206f eyan Q@t@raﬁ@% gothpbsitddatwas

in a glass pot of a ball mlIl for 72 hours. The

. ; o . Lot

PrejRIScas PUAEialn bk GIR ¢ SRR SIS HBapglt 1 of

Pr epar on Exa was

craulBc AT LR AL R BETRO R O b BB ih gogption in
o pelBHET A SR TR Tt s SR 5 b e

amounts of 1, 3-butanedi ol and glycerol in Preparation
Cont@kaﬂa| in %%Prepag@hoa Emmplerig ot siypostceingrosigion was 63.0
changed to the anpbunts as shown in. Table 3. The
nm.average di aneters of the pignment contained in these
recordi ng conpositions were all 69 nun. (20)
10) B i ' ition
(10) xemaucﬁﬂEﬁégﬂglle?g)f@yb{th@é@r&%r ; rcgjixggadéqﬂ%%

Preparation EX of “ magent a conposi tion

:)E’i‘il’rﬁoﬁ'i*eﬁ%ﬂé’?? Eggéax?ﬁzﬁ ik PeLofine §?@§P5&T0n_‘fés
pregaself by il iZe Sl miyiRa e RrepAatog tommple 1 of

cont aig,ed in the recordi n%()corrpositi on was 69 nm
mg

cyan recor composition and 100 g ot zirconia beads with rotation in

a glass pot of a ball mill for 24 hours. The average diameter of the
pigment contained in the Preparation Example 3 of cyan composition
was 43.0 nm.
(11) Preparation Example 4 of Cyan Recording Composition
Preparation Example 4 of cyan recording composition was
prepared by pulverizing and mixing 100 g of Preparation Example 1 of
cyan recording composition and 100 g of zirconia beads with rotation in
a glass pot of a ball mill for 48 hours. The average diameter of the
pigment contained in the Preparation Example 4 of cyan composition
was 26.0 nm.

(12) Preparation Examples 5 to 8 of Cyan Recording Composition
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(21) Preparation Exanple 10 of Magenta Recordi ng
woRIDRIbfsl On  Preparation Exanple 10 of magentr ip2004/005062
recordi ng conposition was 37 WO 2004/ 091916% >

/ JP2004/ 005062 prepared in the sanme manner as
Pr dhepriratiorERx@Rh és 5%eePbf than fét%rcﬁﬁg @sigUsifibh were
i ng

of Preparation Exanple 1 of magenta recor

W@wal g?%rﬁér om %}’sy wcgﬁmﬁéﬁy (tc%ﬁtthat the
amollt#dtts?%f fge%?g‘?lﬁ%‘%&)ldl a@E 81%?,19%&#@5653}?&%5}1 Qgrtn?)leefj of cyan

surenment of Properties of Rec rdi ng Conpositions
fecog/%n@.cgﬁeﬁpsga@nw%ée et t@ R %@%&mﬁgp@s shown in Table 2.
conposition was diluted 200- to 1000-fold with
The ameragedingeetenatcdr theap d%chmtmora:ﬂaenedzm Hheseyremording
(M CROTRAC UPA150, available from N kkiso Co., Ltd.)

comypassitiond vere hlle63 rasur enent. The val ue for 50%
aver age di aneter (D50) vvas used as the average

() A BT YRR BB ATRFIGFY 7,
A BRSPSl 15 RSBl

le f Tok

pre}@é',%{;gl Sggg%%a nor e 500 aya| %aﬁ@é%%xgeﬁt that the
measur enent. 3. Eval uation of Inage Quality for

surfatant (§sof Mrepasation Exapaple 1 f cyararptesding congpodition
Printing Processes (1.1) Exarrpl es 1 to 9 and

was Coveed dedy € hiexavptagd dinapsteatofadheEpsBrmlees coritaidédfiarthe

each of yellow, cyan, and nagenta recording

recofARE O PBSItASNRVEBFPANRY the methods described

(14) Preparation Example 10 of Cyan Recording Composition
Preparation Example 10 of cyan recording composition was
prepared in the same manner as Preparation Example 1 except that the
surfactant (I) of Preparation Example 1 of cyan recording composition
was replaced with OLEFIN STG surfactant (IT) (available from Nissin
Chemical Industry Co., Ltd.). The average diameter of the pigment
contained in the recording composition was 63 nm.
(15) Preparation Example 1 of Magenta Recording Composition
Preparation Example 1 of magenta recording composition was
prepared by mixing the following components and filtering the mixture

through a 0.8-pm Teflon (registered trademark) filter.

C. I. Pigment Red 122 10.0% by weight
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38 WD 2004/ 091916 PCTYJP2004/ 005062 in Preparation of
ording Conpositions were filled in recordi i
Wd(?%‘?}g%ﬂ?{%i on cartridges, and these cartridges P&%{ngooal/oo:osz
attached to the image form ng apparatus shown in FIG

_ idrage form ng apparatus of FIG 3 i ' N

s ]\?\Au;c%qu%cﬂgr mal ink jet head. The thernal inl?']ggéfjb&g‘gglght
150 nozzles with discharge orifice di angtgr,of 30

Glygﬁfqli ned up in a row. Discharge orifice di ﬁéb}’o‘ﬁ’elght

[ onds to an area of about 707 lung.. The
DISQJ%mmaensi ty of the nozzles is 400 dﬂi-Q%b&WEight

size of the heating elenment is 22 pmby 90 pm and

r edlastuitiaetarst () availabde feanh NOFGodpogatiomosi t i on

to be discharged, the driving waveformand driving

}Pymb[i@hme’ s adjusted while using this recor dim%w‘gzlq,\,@gght
ne

that discharge velocity can be set to a predeter

SOdmagpgg%scéta%aom the discharge veloctty) bl b5afRight

recor conposition. Solid patches of three
Ny1. and nagenta, were consecutively~printed.

SOd]ﬁ’ﬁ?‘gHéghlﬁggts with one-pass printing to yiﬂggérbywelght

rinted tters of Exanples | to 9 and Conparativ
Ion-&;ggﬁﬁpge . Widte€Exanpl es 1 to 9, Preparation Exanpl egaiance

to 10 of yellow recordi ng conposition, Preparation

Exanples 2 tol O of cyan recordi ng conposition, and

Preparation Exanples 2 tol O of nmagenta recording

corifins mbove venepaositibn waoatjustedor EgH 103 evichl £ aqueous

in sequential order. In Conparative anple 1,

LiOF §8Rit8bh Pefbr@fiyee The B_%r&gg 'aiafné‘t%k'dg‘éﬂ'lﬁia%qe?ﬁd

magent a recordi ng conpositi oAs were us

contgER R PEAR Ay R0 KRTRIR! BE rssBERI BombPsition was
105. 0638, FFpmeTtics i O tRE (OB GHTA G CakBoRcOmGABZS hown

in Tables 5, 6, and 7 and recordi ng heads 39 WO
compowitioniaress o wrpin Azdule/ 305062

(16) Preparation Example 2 of Magenta Recording Composition
Preparation Example 2 of magenta recording composition was
prepared by pulverizing and mixing 100 g of Preparation Example 1 of
magenta recording composition and 100 g of zirconia beads with rotation
in a pot of a ball mill for 6 hours. The average diameter of the pigment
contained in the Preparation Example 2 of magenta composition was
69.0 nm.
(17) Preparation Example 3 of Magenta Recording Composition
Preparation Example 3 of magenta recording composition was
prepared by pulverizing and mixing 100 g of Preparation Example 1 of

magenta recording composition and 100 g of zirconia beads with rotation
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havi ng di scharge orifice dianmeters shown also in
WO%M/(??M%' 6, and 7 were used and that the d?k’ﬂﬁﬂm /005062

waveform and driving voltage were adjusted or eaci!l

recordi ng conposition so that the discharge velocity

ina GlagpOt oF SBR IAEOTRIRONSS THE Y eaReR i ficta b e
pigefen B AR i LB el & Py Al o= R fosition

[ able 8 and recordi ng heads having di scharge
was &/iY [¢B- di aneters shown also in Table 8 were used and
that the driving waveformand driving voltage were
(18) FapperationoExampler ¢ of Miaggnda ierondiog Compasition
di scharge velocity of each recordi ng conposition was

as PreparatiorTEfthenple 4 tof slageintahecoetiédg idozhposition was
di scharge orifice dianeter of 20 pmcorresponds to an

P B e B O & ok R PR, FARRMle 1 of

magBRith FRLofdE chukbSisicn 4t RO R BF lid oAt Migh otation
. i el ds rinted .natt i n_whi mar ks of ,j nk
in a §lassarh el & Pefhmill Tor g2 houret Be dvatageediameter of the
. independently and serially, and enables one to verify

pigmaet gentamed ir the Prepageiiareixanople 400f maganta ¢priposition

correct manner. This check pattern was forned for
was&9chroh. t hree colors of yellow, cyan, and magenta, and

the number of abnormal nozzles, to which discharge
(19) Peephration Ekéﬁi}@l&% th & bﬂl\@ag@dtepR@@b&a% \@Smposition

t abl e 4.

count ed. Resul are shown in In addition, a

3- gl | 1 o ' g

> P BLE R TS Y 5P B Srd i, BEAA e on

Weréﬁe%feéah %@h %' L& Smt reﬁﬁl{%bg A r%%@ibb’y%f Eggtmus e ?%’xcept that
PCTI JP20041005062 st andar ds shown below intq five

the ampunts Cﬁeigrrggt@m@dﬂ@mg@lyp@ml in FrepagatippnExample 1 of
nozzl es and the surroundi ng areas were observed with

magenta recording composition were changed to the amounts as shown

in Table 3. The average diameters of the pigment contained in these

recording compositions were all 69 nm.

(20) Preparation Example 9 of Magenta Recording Composition
Preparation Example 9 of magenta recording composition was

prepared in the same manner as Preparation Example 1 except that the

surfactant (I) of Preparation Example 1 of magenta recording

composition was not added. The average diameter of the pigment

contained in the recording composition was 69 nm.

(21) Preparation Example 10 of Magenta Recording Composition

Preparation Example 10 of magenta recording composition was
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optical mcroscope. 5. No white streak, and no density
|on4 No white streak, but slight d ' }
Wd#ﬁ%ﬁa ion 3. No white streak, but apparent %@@?%/003%2
fluctuation 2. Wiite streaks VISIb|e 1. Wde white

prep%{ﬂe%{aﬁ Ll’{é $hPh& mhhARL: %s(])l%’reénﬁrag mpla T except that the

el ' ow Aqueous organic s vera

Surf?é“fﬂlﬂﬁz} df FaRbahtion ExaBiphy ﬁf&%%@egﬁg’ﬁa%r &Sﬁ%l s’
W % wt % Wt % nM. nN/.rn, mas --------
ComPoéé)tV\lEQnswaﬁ r&PIQQed WitOLEHNBEG sugactant 65) @vmlable
................... 3 10 7.50 2.50 (1) 48 315
fromz l\élssm Chremicaltindugiy3d2oq izl BIThe bretrd, ESdilaﬁ@téﬂ of the

65 132.6 1.89 ----- ---- 6120150050(|)65315
p1gnge129 f??%amed m-the*recordm% cé@nﬁ@sﬁ@éﬁ%a@@ Am30. 4

2. Measurement of Properties of Recording Compositions
(1) Pigment Particle Diameter

Each recording composition was diluted 200- to 1000-fold with
ion-exchanged water, and a particle size analyzer (MICROTRAC
UPA150, available from Nikkiso Co., Ltd.) was used for the
measurement. The value for 50% average diameter (D50) was used as the
average diameter of the pigment.
(2) Static Surface Tension

An automatic surface tensiometer (CBVP-Z, available from
Kyowa Interface Science Co., Ltd.) was used at 25 °C for the
measurement.
(3) Viscosity

A rotational R-type viscometer (Series 500, available from Toki
Sangyo Co., Ltd.) was used at 25 °C for the measurement.
3. Evaluation of Image Quality for Examples 1 to 60 and Comparative
Examples 1 to 10
(1) Printing Processes
(1.1) Examples 1 to 9 and Comparative Example 1

Preparation Examples 1 to 10 for each of yellow, cyan, and

magenta recording compositions as prepared by the methods described
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37 5 12.5 (1) 65 295 30.12 9 1~ 0 7.50 2.50 None 65
woBolootorg2 0 110 7 50 = 12 50 1(11) _-65 22 pgry/ypr0fsbiosos

- 41 WD 20041091916 PCT/ JP2004/009062 [Table 2] Cyan
in PR&p@@iEoR waé@ﬁﬁh\ge@blﬁgbfsﬁ%ﬁgtwér@ﬁm ikeasRling

Vi'scosity conposition dianeter tension ----

composition cartridees, ajpid E}lljefsgnce%rltgyfd%ﬁzsy%errgl attached to the image

fornF R BRI Sh PRV STy N PR S el JpB%e8e ot FIG,
3 is aquippedavislos shermaluskyjer heads ihe shermal 1k jet hiead has
150 Bozziss0with discharge Sr¥ice tases of St Bineabuigtin a row.
10.00 (1) 63 32 0 113.7

Discharge orifice diameter of 30 pm corresponds to an area of about 707
pm?. The arrangement density of the nozzles is 400 dpi, the size of the
heating element is 22 pm by 90 pum, and resistance is 110 Q. For each
recording composition to be discharged, the driving waveform and
driving voltage is adjusted while using this recording head so that
discharge velocity can be set to a predetermined value. Table 4 shows the
discharge velocity for each recording composition. Solid patches of three
colors, cyan, yellow, and magenta, were consecutively printed for 500
sheets with one-pass printing to yield printed matters of Examples 1 to 9
and Comparative Example 1. In Examples 1 to 9, Preparation Examples 2.
to 10 of yellow recording composition, Preparation Examples 2 to10 of
cyan recording composition, and Preparation Examples 2 to10 of
magenta recording composition were used in combination of three colors
in sequential order. In Comparative Example 1, Preparation Example 1
for each of yellow, cyan, and magenta recording compositions were
used.
(1.2) Examples 10 to 36 and Comparative Examples 2 to 10

Printed matters of Examples 10 to 36 and Comparative Examples

of 2 to 10 were obtained in the same manner as Example 1 except that

recording compositions shown in Tables 5, 6, and 7 and recording heads
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8 50 37 5 12.5 (1) 63 31.4 31.0 9 10 7.50 2.50 None

12.46 O (I1)....... 63 236 289 2. Fane
Wo%%ﬁq%iﬁf_ 2.46 0 (11)...... (Tabl e 3] oo bchfieidanosos:

Magent a Aqueous organi ¢ sol vent Surfactant Average

havisly Haschafigecasifics dRAARES!S $196wiH 1S B Toped 956 2nd 7 were

------------ Preparation Tot tane cero
used’and {HEA AR AFRIRE waysforprpnebdsiviey tafh Wbrg adjusted
for e@ichepoprding epmposition 86 shabihe ischargvelqcity of each
recording corsposifion wassmlsowrom dabless, 6, and 7.

(1.3) Examples 37 to 60

Printed matters of Examples 37 to 60 were obtained in the same
manner as Example 1 except that recording compositions shown in Table
8 and recording heads having discharge orifice diameters shown also in
Table 8 were used and that the driving waveform and driving voltage
were adjusted for each recording composition so that the discharge
velocity of each recording composition was as shown in Table 8. It
should be noted that discharge orifice diameter of 20 pm corresponds to
an area of about 314 pm?, and 10 pm to an area of about 79 pm?2,
(2) Evaluation of Image Quality

A nozzle check pattern shown in FIG. 2 was printed after printing
500 sheets with one-pass printing. This check pattern yields a printed
matter in which marks of ink discharged from all 150 nozzles are aligned
independently and serially, and enables one to verify whether the ink is
discharged from each nozzle in a correct manner. This check pattern was
formed for each of three colors of yellow, cyan, and magenta, and the
number of abnormal nozzles, to which discharge bending or discharge
failure had occurred, was counted. Results are shown in Table 4.

In addition, a 3-color solid patch on the 500th sheet of the printed

matter formed with one-pass printing was observed with the eye for

white streaks and density fluctuation, and was evaluated by the
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opti FPF{/ SYRervation C MY evaluation ----------
-- ---- xanple 1 10 1-0 10 2 2 3 3 Little dep03|t|on
Exanple 2 10 10 10 1 1 1 4 Mmte deposition

5. No-white streak; and no-density-flucfaxetipphe 3 10 10 10 ( a
No deposition ----- j Exansple 4 10 10 10 13 1E 15 2

O S B S sy gt gn, S 5 3 L tute

3. Ngeposﬁ éﬁ‘éak’_ E&&[H_ﬁﬁaleeﬁpdéﬂsﬁyﬁgﬁﬁ%ﬁg ioMlgml e
W2 Me dsgosi tion - - s 1102010

1. Wide white streaks visible

[Table 1]

Yellow Aqueous organic solvent Surfactant | Average | Surface | Viscosity
composition diameter | tension
Preparation | Total | 1,3-butanediol | glycerol

Examples

wt% | wt% wt% nm mN/m | mPa-s

1 10 7.50 2.50 (D 95 32.0 2.50
2 10 7.50 2.50 @ 65 32.0 2.50

3 10 7.50 2.50 {)) 48 315 2.63
4 10 7.50 2.50 D 27 324 2.89

5 5 3.75 1.25 4)) 65 32.6 1.89

6 20 15.00 5.00 @) 65 31.5 4.89

7 40 30.00 10.00 §)) 65 304 11.23
8 50 37.5 12,5 4) 65 29.5 30.12
9 10 7.50 2.50 None 65 56.0 2:52
10 10 7.50 2.50 (II) 65 224 2.65
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43 WO 20041091916 PCT/JP2004/005062 - . - - ----- -
Cyarl . . G'|Aqudouborgeriit solveft G G G'Suldabtaritt| Averdge QSufflct PVAdcosity
comfostio® 4 OON/[.; [a Vv mmmm6t m Mdametdd Mi&ddiowr .| M
Prepiratib® ~Y Cth] | 18ButthddidP | Agoeddd O {~V, U DylGOOIq
Fxafpl@ OS2 {0+ 87 0-GI—e6—w-—O0—6—9-7F—C—N-O

o lwee[weel Ll [wtl C DT [AmI T mii/m | mPas
1 - i9z XSO—IHCI) [25H i O - --[86- ----[330 - 260
2 --- - 110--7750--- - 1fesp OHA G NHd 0 NaNgO T340
3 110|780, 2,50 0 43 32,5 2.69
4 10 7.50 2,50 @ 26 34.4 2.99
5 5 3.75 1.25 M 63 34.4 1.92
6 20 15.00 5.00 1)) 63 33.5 5.12
7 40 30.00 10.00 4)] 63 32.0 13.7
8 50 |375 125 () 63 314 31.0
9 10 7.50 2.50 None 63 57.5 246
10 | 10 7.50 2.50 (I 63 23.6 2.89

[Table 3]

Magenta Aqueous organic solvent Surfactant | Average | Surface | Viscosity
composition diameter | tension
Preparation | Total | 1,3-butanediol | glycerol

Examples 7o/ wt% wit% nm mN/m | mPa-s
1 10 7.50 2.50 (D) 105 31.8 2.55
2 10 7.50 2.50 (D 69 31.8 2.55
3 10 7.50 2.50 (0 47 31.2 2.67
4 10 7.50 2.50 @ 29 32.0 291
5 5 3.75 1.25 @ 69 32.0 1.82
6 20 15.00 5.00 (D 69 31.6 4,96
7 40 30.00 10.00 @M 69 29.6 123
8 50 37.5 125 (D 69 28.6 31.3
9 10 7.50 2.50 None 69 54.3 244
10 10 7.50 2.50 (I) 69 22,0 2.77

42




o) doddoiChaC doO0OO0,7ri r W _GC-CD ~
wd 200/666D> Od O NNHOCO NEri dd+ N Clgcq/ﬂ2634}30506z

CODO0dO 00doOOdOOO0O~VC00000O0O

G~-000 - - -------- ---- ---- - m0ddO0OO0OOO0OO
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di EN h401'~ONNecr: sfe HNMe$t HE N mcM

0 C) G C C1 U} UU CDHN" ~ NHmHH- CO

H ' .C d{ Digdargd x x [NumBerofx G x Xlmage- - - - 1 Nozzle surface

-- -- - |wvelocity (m/s)- - abnorndd nWEISD0AJRBIEP 16 | observation

PCTI JP20@47 0Qp002 {c--1nM--1Y - fevaluation-1--
Examplel "~ 110" |10° |10™ (27 "12°"°[3" "[3 "~ °°° Little deposition
Example 2 10 |10 |10 |1 1 1 4 Minute deposition
Example 3 10 |10 |10 |O 0 0 5 No deposition
Example 4 10 |10 |10 |13 16 15 2 Minute deposition
Example 5 10 |10 |10 |4 3 2 3 Minute deposition
Example 6 10 |10 |10 |3 4 3 3 Minute deposition
Example 7 10 |10 |10 |18 21 22 2 Minute deposition
Example 8 10 |10 (10 |15 20 17 2 Minute deposition
Example 9 10 (10 |10 |11 14 16 2 Minute deposition

Bleeding from nozzle

Comparative |10 |10 |10 |65 77 89 1 Large deposition
Example 1

Note: 150 nozzles are provided for each color. Cis cyan, M magenta, and Y yellow.,
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(1) B_%PBS% A ecdyding cppPostlion Comtaining & &S0l %3\,@% ah

V -] nal a4 v, .- v 4l a r-i
average (iametdy o% 78 mnp@r tess, plepasitigrpof the eglprarnear the
P. Pa PtI R+ P- ;1 Pt P. UWW- WWWWW. W W

nozzlexaribe inhibited, and, since-high-speed printing with-onetpass
WO 20041091916 PC 1JP2004(005062 | ndustri al

prin Jigafitichows OByl ol 419 edeﬂehg e mimpsxtatrm%

cont ai ni ng a colorant with“an average di aneter of

direCR ar PRAmEARLORPBEaR, 1§ OSSR, PRl Mgk without white
stredf sﬁg%ﬁ‘eﬁaﬁ%&ﬁapﬁishﬁ% canning divection are
) i B el R e
ragendiamelorohG0 T fass,siesmsiearoof the €olauptneanihe
of the colorant near the
nozzle can further be inhibited so that even in the case where high-speed
printing was performed with one-pass printing, images without white
streaks and with little image density fluctuation can be obtained.
(3) By using a recording composition containing a colorant with an
average diameter of 30 nm or less, deposition of the colorant near the
nozzle can be inhibited even further so that even in the case where
high-speed printing was performed with one-pass printing, images
without white streaks and with image density fluctuation further
restricted can be obtained.
(4) By adjusting the content of the aqueous organic solvent in relation to
the total amount of recording composition to 10% by weight or more,
even if the volatile component of the recording composition evaporates,
it will not dry and therefore can inhibit the deposition of the colorant

near the nozzle.

(5) By limiting the static surface tension of the recording composition at
48



nozzl e can further be inhibited so that even in the
woPRSHobRr € hi gh-speed printing was performegi fphyos 005062

one-pass printing, imges wthout white streaks an

with little image density fluctuation can be obtai ned.

25 °C3p Byaunpen6f frorAAB #hNY raa@Pd8 irhN/int AN bk Ain @uﬁount of

col orant "wi th an average d| aneter ‘of 30 nmor |ess,

bleea?ﬁﬁ% legée%@ ﬁéé r -so f %Igletﬁe e#}%éféh e cas e gl'l teamln
disclPRf, &ﬁ%ﬁﬂ;&a ey S SR, Teasing ageurs,

density fluctuation further restrl ct ed can be
the ragoatiag. cQupPasjtion ta the pentiom wiichheould,barm into a
organic solvent in relation to the total anmount of

whiteestwedkn gheretpp inhibitirtg the tcayrvenghof whiter streaks.en

if the volatile conponent of the recor di ng conposition

(6) By Hpattéhgthe vitscwsitz cbfoltheifetcﬁﬂ:ﬁ sitﬁﬁﬂat QBI"*@ to a
the dep05|t| on of the col orant ar t nozzle. (5)
f
g A1 DO, B 0 8 RO 040 Blecing ot

AR e A A

tecording conposition can ffected ile
stabyliiA & FRptll evem iksomedischargedending gacurs, the | f

sone di scharge bendi ng occurs, the recordin
recotdimgsiampositiendsleedsttoethmopoirtionmitichoenuikil turm into a
into a white streak, thereby inhibiting the

whitestreakn thecdbiinh ﬁmﬁﬂdg the occoxrr&ice ofiwhiie stheaks.

Vi sc05|ty of t'he recording conposition at 25 Cto a

7) Bfﬁ@?ngfa g g’x'i‘ihe%trast’ﬂ‘[écéRn%Qlt"ﬁ?éh Watér Ié’élgteﬁ{%é‘ﬁhd igh

| eedi recordi ng cofposi tion can fecte

ty. As a result,
l1ghfé‘@e%ﬁeg§ (‘%&@bg a@gﬁ%ﬁg@@@@ﬂﬁt@ﬁgg s, the recording
sitio dstot rti.on which could t

®) Hipatec g g Botnctq Esr@wqfﬁwamltmge Pl yellow, red,

occurrence of whi te streaks usi ng a pignent as
greempargdbduenvivie gol omamagees:an a tatigedi gh
(9) By using the spraying means which discharges by thermal energy,
images of high resolution can be obtained.
(10) By using the process described above, it is possible to obtain an
image forming apparatus which forms vivid images without white

streaks and image density fluctuation and recorded matters with such

images.
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light fastness can be achi eved sinultaneously. (8) By
sel ecting the colorant to be one of cyan, magenta,
yellow, red, green, and blue, vivid color inmges can
be obtained. (9) By usin thTNﬁgraying means whi ch

di scharges by thermal en Hf@, mages of high

resol ution can be obtained. (10) By using the process
descri bed above, it is possible to obtain an inmage
form ng apparatus which fornms vivid i mages w t hout

1. Wi ireagstfirakin@apparages demsipnisiigict uati on and
recorded matters with such images.” 49 CLAIMS 1. An

| MB0R dRITh BL PR3 B8y c&?@hﬁﬁg régéoﬁn’gl‘f&Cihdal H%persed state,

conposi tion~contalning a colorant 1n a sperse

t h ol.or ant _cont ai_ni colorant particles; a
the ‘i?oé@%?’aiﬁ ﬁénﬁ%%n&ﬁ@&fﬁpﬁé’%rﬁﬂg%cor di ng conposition,

whi ch recordi ng,head sprays the recordi ng conposition

to@a‘i@oégfﬂég %ﬁda&or\’f@kﬁl% ﬁiﬁ@hé?‘é@ HYPo CORMYRS I W ich

apparatus forms an inmage on the recording nedi um by
recorémg bieaichsprawys the sedordingadmposition towaretardicogding

medium relatively, the average dianeter of the
medé¢@her ant particles being 770 nmor |ess, and a row of

dots of the image aligned along a main scanning

whefbireiéd %a;%agﬁi’rﬁﬁq%‘ﬁé{é%%grﬁgﬁgﬁﬁ ﬁﬁqrﬁ%glé Eigr{‘ glﬁlé‘ Pecording

recordi ng has Ice
V0 neh-1 heqaver age;.di et er of th .
med{FEbon @Rl AIRNRTAT o iyt Ble Predbfing mpdium
of the discharge . orifice isfy the formula:, Lip L Dn
rela gy elys TRy Sieged UG OhgBara OEABE BOF BF iy Bt 40mm or
1, wherein the average dianeter of the col orant
less, gand iactasy afsdpsof theamage alighedalomggeniainsaanning
apparatus according to Caim1l, wherein the
direction is formed with one scan; and
wherein the recording head has a discharge orifice having an opening,
and the average diameter Dp (pm) of the colorant particles and a size Dn
(rm) of the opening of the discharge orifice satisfy the formula: Dp / Dn

<0.003.

2. Animage forming apparatus according to Claim 1, wherein the

average diameter of the colorant particles is 50 nm or less.

3. Animage forming apparatus according to Claim 1, wherein the

average diameter of the colorant particles is 30 nm or less.

50



average di aneter of the colorant particles is 30 nmor
l ess. 50 4. An image form ng apparatus according to
any one of Claims | to 3, wherein discharge velocity
V (ms) satisfies the formula: 2.0'~ V:c; 30.0. 5. An
i mage form ng apparatus according to any one of C ains
| to 4, wherein static surface tension of the
4. Aerhndi cﬁ@ﬂ'ﬁﬂ% ' ' '
nm\/ m g@gf An i na gbfpcﬁi‘ %ﬁﬁa%ggggggg%gbg:ﬁ or%é?@ ngf ‘t@é&gﬂéq e %
one of Clainms 1 to 5 wherein viscosity of the
whereigveischargepelaaitioV Gn/z satisfias e formiula; s to 30
inPas. 7. An imge form ng apparatus according to any
on [ Ito 5, wherein spraying is performed by
di ?C(zfgrg:%gme recordi ng conposition by thernal
energy. 8. An image form ng process, conprising the
steps of: providing a recording head contai ning a
recordi ng conposition, which recording head sprays
he, recordi ng, conposition toward a recordi ng nedi um
5. ipagedinrneing apnaratus escarding sa@nio oseef thaims 1 to 4,
recording medium relatively, so that an inage is
I [ r -r ecor s og -
whe i B s iR ck RO G TRE ordiRE Gl uER e By e is
the col orant having colorant particles, the average
frond2amedf noto BlemMNgimr ant particles being 70 nni or
| ess, and a row of dots of Lhe image aligned along a
mai n scanning direction is forned wth one scan; and
wherein the recording head has a discharge orifice
havi ng an. opening, and the average di aneter Dp (pm

6. b gk i 8 S0 TL 16 B PO LS 05,
lip / Dn 0.003.
whereiFrJl viscosity of the recording composition at 25 °C is from 2 mPa-s

to 30 mPa-s.

7. Animage forming apparatus according to any one of Claims 1 to 6,
wherein spraying is performed by discharging the recording

composition by thermal energy.

8. Animage forming process, comprising the steps of:
providing a recording head containing a recording composition,
which recording head sprays the recording composition toward a

recording medium; and
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9, An image form ng process according to C aim 8,
wherein the average dianeter of the col orant

particles is 50 nmor less. 10. An imge form ng
process according to Claimt8, wherein the average

di astteolling tthe recbodang head telseani theateoonding] eeslium
IL An image form ng process according to any one of

Cl aj 8.4t 0 10, wherein disch | ocj.ty V
relo LB el 5085 1S 3 i
form ng process according to any one of Clains 8 to

whetdin thé @é@bﬂﬁ{@tbmgééftwﬁ cbgfirfla @olbRent ¢ a'diisPérsed
conposition at 25 Cis from25nmNfrnto 50m\fan. 13 An

in'ﬁge form ng\l process according to any one of Clainms 8
state, ghexolowpst Siavingsealsirant grartictes, dberav expgodpmietenof the
at 25 '"Cis from2 nPas to 30 nPas. 14. An inmage

colob S bIRUPIIEEREIPRS °heehy BLER T RIIRTH Flod Frnpse

recording 1 .1 conposition by thernal energy. 15. A
aligned el dhpt evaostdhahg cr@dtich g fonteel Wiahtohd séan; and

di spersed state, the col orant contai ni ng col orant

particles, erejn the average dianmeter of the )
wheggury e regarding seardshae ariise alrggs),rlfelgﬂdmﬁ@g an opening,

recordi ng conposition is used in an imge formng

and MBS SAUREISI O (RySSeti DR SOBHOLDARLE e D

the recording conposition toward a recording nedirim
(pmpbéthenpdreingragthé etistharge pificesatisfyrshaformga: ®p / Dn

t he recording
< 0.003.

9. Animage forming process according to Claim 8, wherein the average

diameter of the colorant particles is 50 nm or less.

10. Animage forming process according to Claim 8, wherein the

average diameter of the colorant particles is 30 nm or less.

11.  Animage forming process according to any one of Claims 8 to 10,
wherein discharge velocity V (m/s) satisfies the formula:

2.0<V <30.0.
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53 nmedium by controlling the recording head to scan
the recording nedium relatively, and a row of dots of
the i mage aligned along a main scanning direction is
formed with one scan; and wherein the recording head

12. hasn anfi &ChEM e lrpiﬂgc(@g% RRYLAQITS tORALY Bohe oPTalliE 8 to 11,

" aver age di aneter col orant particles
I (prn). of e openi of the discha op +
wheBfly St Sy’ RirBlof ok e PR e iSaniorhat 24 °C is
r%o&a{\lgg con%osi tion according to Caim15, wherein
from mde 2fl amdl/an.of the colorant particles is 50
nrn or less. 17. A recording conposition according to

Cl aim15, wherein the average dianeter of the
colorant particles is 30 nmor less. 1%. A recording

. o . . 1 _
13. ATPRTAn Rl HrdRes? YRSy At PR gt als s o 12,
formula: 2. 0!~ V<30.0. ,19. A recording co sitjon
whegem, visGasitn of the ggeoseing somposiion g, 25”%& ﬁfron@z mPa-s
conpri sing an agueous organi c sol vent, wherein the
to 3@ ars of the aqueous organic solvent relative to a
total anmount of the recording conposition is 10% by
wei ght or nore. 20. A recording conposition according
to any one of Clains 15 to 19, wherein static surface
tension of . the. recording conpesition at 25 is . from
14. B Rl GRRcess acRORdis b Asdeongodt Claims o 13,
according to any one of Clains 15 to 20, wherein
wheverspraying is perfaneoedi by dischargirigpthatreesrdiris from
-2 rPas to 30 nmPas. 22. A recording conposition

Com@%wdhﬂ;gytheﬁlﬂml@ﬁﬁgﬁgfy.d ains 15 to 21, wherein the
colorant is a pignment. 23, A recording conposition

according to any one of Clains 15 to 22,

15. A recording composition, comprising:

a colorant in a dispersed state, the colorant containing colorant
particles,
wherein the average diameter of the colorant particles is 70 nm or less,
and
the recording composition is used in an image forming apparatus
comprising:

a recording head containing the recording composition,

which recording head sprays the recording composition toward a
recording medium,

wherein the image forming apparatus forms an image on the recording
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wherein the colorant has a color selected fromthe
group consisting of cyan, nagenta, yellow, red,
green, blue, and white. 24, A recording conposition
according to any one of Claims 15 to 23, wherein
medspnayiyngontroflinpotiredednrdingcheaditogs darethieeecdiding medium
conposition by thermal energy. 55
relatively, and a row of dots of the image aligned along a main scanning
direction is formed with one scan; and
wherein the recording head has a discharge orifice having an opening,
and the average diameter Dp (pum) of the colorant particles and a size Dn

(pm) of the opening of the discharge orifice satisfy the formula: Dp / Dn

<0.003.

16. A recording composition according to Claim 15, wherein the

average diameter of the colorant particles is 50 nm or less.

17. A recording composition according to Claim 15, wherein the

average diameter of the colorant particles is 30 nm or less.

18. A recording composition according to any one of Claims 15 to 17,
wherein discharge velocity V (m/s) satisfies the formula:

2.0<V <30.0.

19. A recording composition according to any one of Claims 15 to 18,
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further comprising an aqueous organic solvent, wherein the content of
the aqueous organic solvent relative to a total amount of the recording

composition is 10% by weight or more.

20. A recording composition according to any one of Claims 15 to 19,
wherein static surface tension of the recording composition at 25 °C is

from 25 mN/m to 50 mN/m.

21. A recording composition according to any one of Claims 15 to 20,
wherein viscosity of the recording composition at 25 °C is from 2 mPa-s

to 30 mPa:s.

22. A recording composition according to any one of Claims 15 to 21,

wherein the colorant is a pigment.

23.  Arecording composition according to any one of Claims 15 to 22,
wherein the colorant has a color selected from the group consisting of

cyan, magenta, yellow, red, green, blue, and white.
24. A recording composition according to any one of Claims 15 to 23,

wherein spraying is performed by discharging the recording

composition by thermal energy.
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